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1. TlnanupyemMble pe3yJbTaThl H3Y4eHHUS Kypca ajaredopsl B 7-9 Kkiaccax
[Iporpamma oGecrednBaeT MOCTHRKEHHUE CIEAYIOIMMUX PE3yJbTaTOB OCBOCHUS 00pa30BaTEbHON MPOTPAMMBI OCHOBHOTO
o0111ero 00pa3oBaHMS:

JIMYHOCTHBIE Pe3yJIbTAThI
e chOpPMUPOBAHHOCTb OTBETCTBEHHOI'O OTHOIIICHUS K YUYCHHIO, TOTOBHOCTh M CIOCOOHOCTH O0YYarOITUXCS K CAMOPa3BUTHIO

¥ CaMOOOpa30BaHMI0 HAa OCHOBE MOTHBAIIMM K OOYUCHHMIO M TO3HAHHWIO, BHIOOPY NalibHEHIIero oOpa3oBaHus Ha Oaze
OPUEHTUPOBKU B MUpE Mpodeccuil U mpodecCuoHaIbHbIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOSHUIO WHIWBUIYaJTbHON
o0pa3zoBaTeILHON TPACKTOPUH C YUETOM YCTOMYUBBIX TTO3HABATEILHBIX HHTEPECOB;

e chOpPMUPOBAHHOCTh KOMIIOHEHTOB I[€JIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

e CchOPMUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMU
U MJIQIIMMU, B 00pa3oBaTeIbHOM, OOLIECTBEHHO MOJE3HOM, Y4EOHO-MUCCIENOBATENbCKOW, TBOPUYECKOW W JAPYTHX
BUJIaX JIEATEIbHOCTH,

e YMEHHE SICHO, TOUHO, TPAMOTHO H3J1araTh CBOM MBICIIM B YCTHOW M MUCBMEHHOU peud, MOHUMATh CMBIC MOCTABICHHOMN
3a/1aud, BBICTPAUBATh apTYMEHTAIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

e TMPEACTABJICHUE O MATEMATHUYECKOM HayKe Kak cdepe YeaoBeYeCKOM AesATeNbHOCTHU, 00 3Tamax €€ pa3BUTHs, O €€
3HAYMMOCTH ISl pa3BUTHS IMBHIIN3ALINH;

e KPUTUYHOCTb MBIIUICHUSI, YMEHUE paClO3HaBATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA, OTJIMYATh THUIOTE3Y OT
dakra;

e KpPEATUBHOCTH MBIIIUICHUS, THUIIMATUBA, HAXOIUYMBOCTh, aKTUBHOCTD NP PEIICHUN aNTreOpandecKux 3ajad;

e yYMEHHUE KOHTPOJUPOBATH MPOIECC U PE3yJIbTaT yUeOHON MaTeMaTHUYECKOU EeATeTbHOCTH,

e CIOCOOHOCTH K OMOILIMOHATBLHOMY BOCIIPUSATHIO MATEMAaTUUECKHX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH.

JIMYHOCTHBIE Pe3YyJIbTATHI OCBOEHHS NMPOrPaMMBbI Y4eOHOI0 npeamera «MaTeMaTHKa») XapaKTepUu3ylTCcs:

1. IlaTrproTHyeckoe BOCIMTAHUE: TMPOSBICHUEM MHTEPECA K MPOLUIOMY M HACTOAIIEMY POCCHUHMCKOM MAaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHHUEM K JOCTHXKECHHUSIM POCCUMCKMX MATEMATUKOB W POCCHUHWCKOM MAaTeMaTUYE€CKOW IIKOJBI, K
UCIIOJIb30BaHUIO TUX JIOCTUKEHUM B IPYTMX HayKaxX M MPUKIAIHBIX cepax.

2. I'paxxnanckoe M TyXOBHO-HPABCTBEHHOE BOCIUTAHME: TOTOBHOCTBIO K BBHITIOJIHEHUIO 00SI3aHHOCTEH IrpakJaHuHA
U peajiM3alliy €ro Mpas, MPEJACTABICHUEM 0 MAaTEMAaTUUECKHUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,



MPOIIETyp TPaKIaHCKOTO O0IIeCTBa (BRIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKJECHUIO STUIECKUX TTPOOIEM, CBI3aHHBIX
C TPAKTUYECKMM TPUMEHEHUEM JIOCTHXKEHUW HAyKH, OCO3HAHHEM BAXKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIHUIIOB B
JIEATEIILHOCTH YYEHOTO.

3. TpyaoBoe BOCIIMTAHHME: YCTAaHOBKON Ha aKTHMBHOE y4YacTHME B PEIICHHM IMPAKTHYECKHUX 3a0a4 MATEMaTUYECKOU
HaAIpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMAaTUYECKOro 0Opa30BaHUS HA MPOTSXKEHUU BCEM >KM3HU IS YCIIEUIHOM
npoeccHoHanbHON JEATEILHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM; OCO3HAHHBIM BBIOOPOM U IOCTPOEHUEM
WUHAUBUYAIbHONM TpPaeKTOpUM OOpa30BaHMS W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
OTPEOHOCTEH.

4. JcTeTH4ecKoe BOCIIUTAHUE: CIIOCOOHOCTHIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyXICHUHN; YMEHUIO BUJIETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. LleHHOCTM Hay4YHOr0 TIO3HAHMS: OPUCHTAMEN B [ICSITEIBHOCTM HA COBPEMEHHYID CHCTEMY HAy4HBIX
MPEJCTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJILI U 00IIeCTBA, IOHUMAHUEM MaTeMaTU4eCKON
HayKl Kak cQepbl YeJOBEUYECKOM [EATEIbHOCTH, O3TarnoB €€ pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTUS I[UBUIIM3AIUU;
OBJIQJICHUEM SA3BIKOM MaTE€MaTUKM W MAaTeMaTUYE€CKOW KYJIbTYpOW KaK CpPEICTBOM I[IO3HAHHWS MHPA; OBJIAJCHUEM
MPOCTEUIIIMMH HAaBBIKAMH UCCIIEOBATEIBCKON AEATEIBHOCTH.

6. dusnuyeckoe BOCHHUTAHME, (POPMHUPOBAHHE KYJbTYPbl 3A0POBbS M 3MOLMOHAJBHOIO OJIATONOJIYYHSA:
TOTOBHOCTBIO TPUMEHSTh MaTEMaTUYECKHUE 3HAHUS B WHTEpPEcax CBOETO 3/I0POBbs, BEJCHUS 3J0pPOBOTO o0Opasa >KU3HU
(3mopoBOoe TMTaHWE, COAJAaHCUPOBAHHBIM PpEXUM 3aHATUH W OTHbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTB);
c(hOpMHUPOBAHHOCTHIO HaBbIKA peIeKCHH, MPU3HAHINEM CBOETO MpaBa Ha OUTMOKY M TaKOTO K€ MpaBa JPyroro 4yejoBeKa.

7. JKoJIorHYecKoe BOCIUTAHME: OpPUEHTAIIMENH HA NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM NI pelieHus 3aaad B
00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH cpejbl, TIAaHUPOBAHUS TOCTYKOB M OILEHKH HMX BO3MOJKHBIX MOCJEICTBUM IS
OKPYXKAIOIIEH Cpe/ibl; 0CO3HAHUEM TJI00AIbHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX perieHusl.

JIMYHOCTHBIE Ppe3yJbTaThl, O0ecHeYUBAKWINME aAJANTANMI0 O00y4YAKLIErocsi K H3MEHSIOUUMCS YCJI0BHAM
COLUAJIbHON ¥ MPUPOJAHON Cpeabl:

- TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4YEpPE3
MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy JIPYTUX JIIOACH, MPUOOpETaTh B COBMECTHOU JESITEILHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;



- HEOOXOIUMOCTHIO B (DOPMUPOBAHWU HOBBIX 3HAHWI, B TOM YHCJIE (OPMYJIHPOBATH WJEH, TIOHSTHS, TUIIOTE3BI 00
00BEKTaxX U SBJICHUSIX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATh ACHUIINTHI COOCTBEHHBIX 3HAHUA M KOMITETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUEC;

- CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIlMIO KaK BBI3OB, TPEOYIOUTUIN
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC pPELIECHUS U ACHUCTBUSA, (OPMYIHpPOBATH M OIEHUBATH PUCKH W TOCIEACTBUS,
(bopMHUPOBATH OTIBIT.

MeTanpeameTHble pe3yJibTaThl:

o yMEHHUE CaMOCTOSITEIIbHO IJIAaHUPOBATH albTepHATUBHBIC nyTH
JOCTHKEHUSI 11eJIel, OCO3HAHHO BbIOMpATh HamOosiee 3PGEeKTUBHBIE CIOCOOBI PEIIeHMs] Y4eOHBIX U IMO3HABATEIbHBIX
3a/ay;

e YMEHHE OCYIIECTBISATH KOHTPOJb IO pPE3yJbTaTy W IO CHOCOOy MEWCTBHS HA YPOBHE TPOM3BOJHHOTO BHUMAHUSA WU
BHOCHTBH HEOOXOIMMBIC KOPPEKTUBHI;

e YyMEHHE aJCKBATHO OIICHWBATh MPABWJIBHOCTH WM OIMMOOYHOCTH BBHITIOJIHCHHUS YYeOHOH 3amaum, €€ OOBEKTHBHYIO
TPYAHOCTH M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHNUS,

e OCO3HAHHOC BJAJCHHUC JIOTHUYCCKUMHU JACHCTBUSMH OIPEACICHUS TIOHATHH, OOOOIIEHUS, YCTAHOBIICHUS AaHAJIOTHMA,
KJ1accu(pUKaI Ha OCHOBE CaMOCTOSITEIBHOTO BIOOpAa OCHOBAHHWI M KPUTEPHUEB, YCTAHOBJICHUS POJIOBHUIOBBIX CBS3CH;

e YMEHHUE YCTaHABIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3M; CTPOUTHh JIOTHUYECKOE PACCYXKICHUE, YMO3aKIIOUCHUE
(MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI,

e yMEHHE CO3/1aBaTh, NPUMEHATH M TPEOOPA30BBIBATH 3HAKOBO-CHMBOJMYECKHE CPEJICTBA, MOJICTU U CXEMbl IS
perieHust yueOHbIX U TTO3HABATENIbHBIX 33/1a4;

e yMEHHE OPraHW30BBIBAaTH Y4YEOHOE COTPYJHUYECTBO U COBMECTHYIO JICSATEIBHOCTh C YYHUTEIIEM W CBEPCTHUKAMU:
OTIPENIEIIATh IENH, pacrpeaeicHue GyHKIUNH U poJiel Y4aCTHUKOB, B3aUMOJICHCTBHE U OOIIHME CIIOCOOBI PaOOTHI; yMEHHUE
paboTaTh B rpyIe: HAXOAWTh OOIee pelieHue M pa3pemarbh KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS TMO3WIMN W ydéra
WHTEPECOB; CIYIIATh MapTHEPA; GOPMYIUPOBATH, APTYMEHTHPOBATH U OTCTAUBATh CBOE MHCHHIC,

o CchOPMUPOBAHHOCTh M pa3BUTHE Y4YEOHOW U OOIIEMOIB30BATEIILCKOM KOMIIETEHTHOCTY B 0OO0JIACTH HCIOJIb30BaHUS
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT - komneTeHTHOCTH);

o c(opMUPOBaHHOCTH NMEPBOHAYAITBHBIX MIPEICTABICHUA 00 UACIX M O METOJaX MaTEeMAaTHKH KaK 00 YHUBEpPCAIbHOM SI3BIKE
HAyKW U TEXHHUKH, O CPEACTBE MOJICTTUPOBAHMS SBJICHUHN U TIPOIECCOB;
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yMEHUE BHUJETh MAaTEMaTUYECKYyI0 3aJady B KOHTEKCTe MPOOJEMHON CHUTyalluM B JPYrdxX JHCIHWIUIMHAX, B
OKPY>KaIOIIEH KU3HU,
YyMEHUE HAXOAWTh B PA3JIUYHBIX HCTOYHHKAX WH(OpPMAIMIO, HEOOXOAUMYIO JUIsl  PEIICHHUS  MaTeMaTHYECKUX
npoOJieM, U IPEACTABIATh €€ B MOHATHON (popMe; MPUHUMATh PEIICHUE B YCIOBUSIX HEMOIHOW U M30BITOYHOM, TOUHOU U
BEPOSTHOCTHOU MH(OpMAITUH;
yMEHHE TMOHUMAaTh M HCMOJb30BaTh MaTeMaTHYECKHE CPE/ICTBA HATVISIAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl U JIp.) IS
WJUTIOCTPalli, HHTEPIIPETALIMU, apTyMEHTAIUY;
YMEHHE BBIIBUTATh TUIIOTE3bI IIPU PEIICHUHN YU4eOHBIX 3a/1a4 U MTOHUMAaTh HEOOXOIUMOCTb UX ITPOBEPKH;
YMEHHE TPUMEHATh WHIYKTUBHBIC U JEAYKTHBHBIC CIOCOOBI pacCyXACHUM, BHJACTh Pa3IMYHbIC CTpaTEruu peEIICHUs
3a7ad4;
MMOHMMAHHUE CYIIHOCTH QITOPUTMUYECKUX TMPEANUCAHUN U YMEHUE JIEMCTBOBATH B COOTBETCTBUM C MPEHJIOKEHHBIM
aJTOPUTMOM;
YMEHHUE CaMOCTOSITEIbHO CTaBUTh IIEJIM, BHIOMPATh M CO37aBaTh AJITOPUTMBI JJIA PEHICHUS] YU4EOHBIX MaTeMaTHYECKHUX
pooIeM;
YMEHHUE IUIAHUPOBATh W OCYUIECTBIISATH JESITEIbHOCTh, HAIPABJICHHYIO Ha pEIICHUWE 3a7ad HCCIEI0BATEIBCKOTO
Xapakrepa.

IIpeameTHbIe pe3yJbTaThI:
yMEHHE paboTaTh € MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpHUpPOBaHHE, H3BJICUCHUE HEOOXOMUMOM HWH(OpMaIum),
TOYHO ¥ I'PaMOTHO BbIPa)KaTh CBOM MBICIIM B YCTHOW U MMMCHbMEHHOM peyu, MPUMEHSIST MaTEeMaTUUECKYI0 TEPMUHOJIOTUIO U
CHUMBOJIMKY, UCIIOJIB30BaTh PA3INYHBIC SI3bIKU MAaTeMaTHUKH (CIOBECHBIN, CUMBOJHNYECKHM, rpad)uuecKuii), 000CHOBHIBATH
CYXKJICHUS, TPOBOJIUTH KJIACCU(PHUKAINIO, TOKAa3bIBATh MATEMAaTUUSCKUE YTBEPKICHNUS;
BlIaJicHHEe Oa30BbIM TMOHSITHHHBIM aIlllapaToM: HMMETh MPEJCTABICHUE O YHCIE, BJIQJCHUE CHMBOJIBHBIM SI3BIKOM
anreOphl, 3HAHUE HJIEMEHTAPHBIX (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH, HOPMUPOBAHKE MPEACTABICHUM O CTATUCTUUYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHPE M O Pa3JIMYHBIX CIIOCO0aX MX M3Yy4eHUs, 00 OCOOCHHOCTSIX BBIBOJOB M IPOTHO30B,
HOCSIIMX BEPOATHOCTHBIN XapaKTep;
YMEHHE BBINOJHATH alre0pandeckue MpeoOpa3oOBaHUs PAMOHAIBHBIX BBIPAXKEHUN, MPUMEHSITh HMX IS PEIICHUS
y4eOHBIX MaTeMaTUYECKHUX 3a7a4 U 3a]1a4, BOSHUKAIOIINX B CMEKHBIX YU€OHBIX MpeIMeTax;



YMEHUE TMOJIh30BAThCS MAaTEMAaTUYECKUMH (HOPMYJIAMU M CAMOCTOSITEIBHO COCTaBIISITH (POPMYJIBI 3aBUCHUMOCTEH MEXITY
BEJIMYMHAMH Ha OCHOBE 000O0IIEHNS YaCTHBIX CIIy4aeB M YKCIICPUMCHTA;
YMEHHUE pEIllaTh JIMHEWHBbIE W KBAJpaTHbIC YPABHEHHS M HEPABEHCTBA, a TAKXKE MNPUBOJUMBIE K HUM YypaBHEHUS,
HEPAaBEHCTBA, CHUCTEMBbI; MPUMEHATh TpaduyecKue IMPeACTaBICHUS JUIS PEIICHUS M HCCICJAOBaHUS YpaBHEHUH,
HEPABEHCTB, CUCTEM; IPUMEHSTh IIOJYYCHHBIC YMEHUA [UJId PELICHUs 3a/la4 W3 MAaTeMAaTHUKW, CMEXHBIX ITPEIMETOB,
MIPAKTUKMU;
OBJIaJICHUE CHUCTEMON (PYHKIIMOHAJIBHBIX TIOHSITHH, (PYHKIIMOHAJIBHBIM S3BIKOM W CHUMBOJIMKOM, yMEHHE CTPOUTH
rpaduku GYHKIUH, OINHUCHIBAaTh HMX CBOMCTBA, MCIOJB30BaTh (PYHKIMOHAIBHO-Tpa@UUECKUe TMIPEACTABICHUS IS
OIMCAHUS Y aHAJIN3a MATEMATUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCUMOCTEM;
OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMU TMPEJACTABICHUS W aHaIu3a CTAaTUCTUYECKUX JIaHHBIX; YMEHHUE pellaTh 3ajayd Ha
HaXO0XKJICHHE YaCTOThI M BEPOSITHOCTH CIIyYalHBIX COOBITHIA;
YMEHUE NMPUMEHATh U3YUYECHHBIE TTOHATHS, PE3YJIbTAaThl U METOJIBI IIPY PEIICHUU 33a/1a4 U3 Pa3IMYHbIX pa3JelioB Kypca, B
TOM YHCJIE 3a/1a4, HE CBOIAIIMXCS K HENMOCPEACTBEHHOMY IPUMEHEHU IO U3BECTHBIX AIITOPUTMOB.
ParmmonanbHbIC Uncaa
BrinyckHUK HaydUTCA:
e [IOHMMAaTh OCOOCHHOCTH JICCATUIHOM CUCTEMBI CUMCIICHHS,
® BIIAJICTh MOHATHUSAMHU, CBSI3AHHBIMU C JICIMMOCTBIO HATYPaJIbHbIX YHUCEN;
® BBIpaXaTh YMCJIAa B JKBUBAJICHTHBIX (hopmax, BeIOMpas HaubOojee MOAXOMSIIYI0 B 3aBUCMMOCTA OT KOHKPETHOM
CUTYyallNH;
® CpaBHMBATH M YIOPSAIOYMBATH PALlMOHAIIBHBIC YHCIIA;
® BBINOJHATh BBIYUCJICHUS C PAlMOHAJIBHBIMU YHCJIAMH, COYETas YCTHBICE U MUCbMEHHBIE TNPHUEMBI BBIYMCICHUH,
MIPUMEHSTH KAJIbKYJIATOD;
® UCHOJIb30BaTh TOHATHUS U YMEHMS, CBSI3aHHBIC C IMPOMOPIMOHAIIBHOCTHIO BEJIIMYMH, MPOIEHTAMUA B XOJI€ PEUICHUS
MaTEeMaTUYECKHUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IPEAMETOB, BBIIIOJIHATH HECIIOKHBIE ITPAKTUYECKUE PACUETHI.
JlelicTBUTENbHBIC YHCIA
BrinyckHUK Hay4dUTCA:
® JCHOJIb30BaTh HAYAJIbHBIE IIPEJICTABIICHUS O MHOMXECTBE JICMCTBUTEIILHBIX YUCEIT,
® BIIQJICTh MOHATHEM KBaAPATHOTO KOPHS, IPUMEHSThH €r0 B BBIUYHCICHUSX.
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HSMGDCHI/IH, HDI/I6J'II/DKGHI/IH, OLICHKH

BrinmyckHuK Hayaurcs:

HCIIOJIb30BATh B XOAC€ PCIICHHA 3ad4 3JICMCHTAPHLBIC INPEACTABICHUA, CBA3AHHBIC C HpI/I6J'II/I)KCHHBIMI/I 3HA4YCHUAIMU
BCJINYHH.

AJIF€6D8,I/ILIGCKI/IG BBIPAKCHUA

BbITyCKHUK HayYUTCS:

BJIAJIETh MOHATUSMHU «TOXKIECTBOY», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pellaTh 3aJaud, COAepaliue OyKBEHHBIE
JaHHbIE, paboTaTh ¢ (hopMyIamu;
BBIIIOJIHATH TPEOOPA30BaHUS BBIPAXKEHUH, COAECPIKAIINX CTENEHH C LIETBIMU IMOKA3aTEIIMHA U KBaIpaTHBIE KOPHU;

BBIIIOJIHATE TOXICCTBCHHBIC HpCO6p&30BaHHH paluOHAJIBHBIX BI)Ipa)KGHI/Iﬁ Ha OCHOBC IIpaBHII HeﬁCTBHﬁ Halqg
MHOI'O4JICHaAaMH U aJIF€6paI/I‘{€CKI/IMH I[pO6$IMI/I;
BBIIIOJIHATD PA3JIOKCHUC MHOTOYJICHOB HAa MHOKHUTCIIN.

YpaBHeHUs
BrinmyckHuK HayduTcs:

pemaTe OCHOBHBIE BHJBlI PALMOHAIBHBIX YPABHEHUM C OJHOW IEPEMEHHOW, CHUCTEMBI JBYX YPAaBHEHUM C JIBYMs
[IEPEMEHHBIMU;

NOHMMAaTh YPAaBHEHHE KaK Ba)XKHEUIIYI0O MaTeMaTHYeCKyl0 MOJEIb JUIsl OMHUCAaHUS M HU3YYEHHUS Pa3zHOOOpPa3HbIX
peasibHBIX CUTYyallUii, pelaTh TEKCTOBBIE 337aU alre0panyecKuM METOA0M;

MPUMEHSATH TpaduyecKre NpeICTaBIEHUs AJI UCCIEI0BAHUS U PEILICHUSI CUCTEM YPABHEHUM C IBYMsI IEPEMEHHBIMH.

HepaseHnctBa

BrinmyckHuk Haydures:

MMOHUMATh U MPUMEHATh TEPMHUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YMCIOBBIX
HEPABEHCTB;

pelIaTh JMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CUCTEMBI; PEIIaTh KBaJAPATHBIE HEPABEHCTBA C OIIOPOM Ha
rpadguyecKkue npeacTaBiIeHuUs;

MPUMEHSThH anmnapaT HEPABEHCTB MPU PEIICHUH 3a7a4 U3 PA3IMYHBIX Pa3IeiioB Kypca.

OcHoBHBIe oHATHA. YMcaoBbIe DYHKIIUH.

BrinmyckHuk Hayuurcs:



® JIOHMMAaThb U HUCIIOJIb30BAaTh (bYHKI_[I/IOHaJ'ILHBIe IIOHATHUA U A3BIK (TepMI/IHBI, CHMBOJIMYCCKHUEC 0603Ha‘-ICHI/I$I);

® CcTpouTh TpadUKH dJIEMEHTapHbIX (YHKUUNA; UCCIENOBAaTh CBOMCTBA YHUCIOBBIX (DYHKIHUNA HAa OCHOBE M3y4Y€HUS
MOBEICHUS UX TPadUKOB;
® [OHUMAaTh QYHKIHMIO KaK BAXKHEUITYIO MOJIEIb JIJIsl OMIMCAHMSI MIPOIIECCOB U SBJICHUN OKPY’KAIOIIETO MUPA, IPUMEHSITh
(GYHKITHIO KaK SI3BIK JUTSl OMTUCAHUS U UCCIICOBAHMS 3aBUCUMOCTEH MEXTY (PU3NISCKUMU BETUIMHAMH.
YuciioBble NOCIEA0BATEIBHOCTH
BrinmyckHuK HayuuTcs:
® [IOHMMAaTh U HCIIOIb30BATH SA3bIK MTOCIIE0BATEIIBHOCTEN;

® [pPUMEHSATH (QOpPMYIIbI, CBsA3aHHbIE C AapUPMETHUYECKOW UM TEOMETPUYECKOM TMporpeccusM, | amnmapar,

c(hOpMHUPOBAHHBIM MPU U3YYCHHM JIPYTUX pa3lIeJOB Kypca, K PEIICHWIO 3a7a4, B TOM YHCIE C KOHTEKCTOM W3
pEATbHOM KU3HU.

OnucarepHas CTAaTUCTUKA

BrinmyCKHUK Hay4dHUTCsl UCTIOJIb30BAaTh MPOCTEUIIINE CIIOCOOBI MPEACTABICHUS U aHAIM3a CTaTUCTUYECKUX JaHHBIX.
KomOuHaropuka

BrinmyckHuK HayduTCs peliaTh KOMOMHATOPHBIC 3a/1a4u Ha HAXOXKJICHHUE Ynciia 00bEKTOB UM KOMOUHAIIHIA.
Ciny4yariHble COOBITHS 1 BEPOITHOCTD

BrITyCKHUK HaydyUTCsl HAXOIUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOTO COOBITHSI.

2. Copnepixanue y4eOHOI0 nmpeamera.
7 KJjacc

1. BoIpaxkeHusi, TOXAeCTBa, ypaBHEeHUS (22 yaca)

UucnoBbie BhIpakeHHs ¢ iepeMeHHbIMU. [IpocTeiiire npeoOpa3oBaHusi BEIPAKEHHUM. YpaBHEHHE, KOPEHb YpPaBHEHUS.

JIuHeiHOe ypaBHEHHE C OJHOM MEPEMEHHOW. PellleHne TeKCTOBBIX 3aJa4 METOJOM COCTAaBJICHHS ypaBHEHUW. CTaTUCTUYECKUE
XapaKTEPUCTUKH.

OcHOBHas 1€Jb - CUCTEMAaTU3UPOBATh U OOOOUIUTH CBEICHUSI O MPEoOpPa30BaHUAX ANTeOPanYECKUX BBIPAKEHUN U
pEIIEHNN YPABHEHUM C OJTHOM TTIEPEMEHHOM.



IlepBasg Tema Kypca 7 Kilacca SIBIS€TCS CBA3YIOIIMM 3BEHOM MEXKJYy KypCcOM MaTeéMaTHKHA 5-6 KJIacCOB U KypcoM
anreOpsl. B Hell 3aKperuIsitoTCsl BHIYUCIUTENbHBIC HABBIKM, CUCTEMATU3UPYIOTCA M 0000111al0TCs CBEACHUS O MTPE0Opa30BaHUAX
BBIPAXEHNN U PELICHUH YPaBHCHUM.

HaxoxaeHne 3HaueHUH YMCIOBBIX M OYKBEHHBIX BBIPAKEHUI JaeT BO3MOYKHOCTb IOBTOPUTH C YYAIUMUCS INpaBUIIA
JEHCTBUM C pallMOHAJIbHBIMU YUCIIaMU. Y MEHUS BBIIOIHTH apu(METUUECKHE IEHCTBUS C PallMOHAIBHBIMU YHCIAMU SIBJISIIOTCS
OMOPHBIMU Il Bcero Kypca anreOpbl. CienyeT BbIICHUTb, HAaCKOJIBKO IPOYHO OBJAAEIM MMM Yy4alluecs, U B cllydyae
HEOOXOJMMOCTH OPraHM30BaTh MOBTOPEHUE C LIEJBIO JIMKBUIALWHU BBIBIECHHBIX MPOOENoB. Pa3BUTHIO HABBIKOB BBIYMCIICHUIN
JOJDKHO YJIENSThCS CEPhE3HOE BHUMAHUE U B JAJIbHEHIIIEM IIPU U3YYEHUH JPYTHX TEM Kypca anreOphl.

B cBsa3M ¢ pacCMOTpeHHEM BOIIPOCA O CPABHEHUM 3HAYEHUM BBIPAKECHUN PACIIUPSIOTCS CBEICHUS O HEPAaBEHCTBAX:
BBOJISITCSA 3HAKU > M < JAETCS MOHATHE O JBOMHBIX HEPABEHCTBAX.

IIpu paccMoTpeHuu npeoOpa3oBaHUl BbIpAKEHUN (DOpPMaIbHO-ONEPATUBHBIE YMEHUSI OCTAIOTCS HA TOM, € YPOBHE,
ydaluecs NOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJAaJCHUH Teopuel. BBOAATCSA MOHATHS «TOKIECTBEHHO PABHBIE BBIPAXKEHUS,
«TOXAECTBO», «TOXKIECTBEHHOE MPEeoOpa3oBaHUE BBIPAXKEHUID», COAEp)KaHWE KOTOPBIX OYyJET IMOCTOSIHHO pAacKpbIBaThCAd H
yrayOnsaTbCcd MpU HM3YyYEHUHM MpeoOpa3oBaHUU pPa3IMYHbIX ainreOpandeckux BhlpaxeHud. IloguepkuBaercs, 4TO OCHOBY
TO>KJIECTBEHHBIX MPEOOPA30BAHUI COCTABIIAIOT CBOMCTBA ACHCTBUI HAJ YMCIAMU.

VYcunuBaercs poiib TEOPETHUECKUX CBEICHHH MPU pacCMOTpeHUM ypaBHeHMl. C 1enblo obecrneueHrns OCO3HAHHOTO
BOCIIPUATHUS YUAIIMMHUCS aITOPUTMOB PEIICHNs YPAaBHEHHUI BBOJAUTCS BCIIOMOI'aTENIBHOE ITOHSTHE PABHOCWIIBHOCTH YPABHEHUH,
GopMyIUpPYIOTCS U Pa3bACHAIOTCS Ha KOHKPETHBIX MPHUMEpPax CBOWCTBA PaBHOCHIBLHOCTH. JlaeTcsl MOHATHE JIMHEHHOTO
YPaBHEHHUSI U HCCIEAYeTCsl BOIPOC O YHUCIe ero kopHeill. B cucteme ynpaxHeHud oco00oe BHHUMaHHME YAENSETCS PEILIECHUIO
ypaBHEHUl BHIa ax = D mpu pa3nuuHbIX 3Ha4eHUsX a u b. [Ipomomkaercs padoTa mo GOPMUPOBAHUIO y YYAIIUXCS YMEHUS
UCITIOJIB30BAaTh anmnapar ypaBHEHUH KaK CPEICTBO IS PELICHHS TEKCTOBBIX 3a/1ad. YPOBEHb CIOKHOCTH 337ad 37E€Ch OCTAeTCs
TaKUM e, Kak B 6 KJiacce.

N3yuyeHnue TeMmbl 3aBEpIIACTCS O3HAKOMIICHHEM YYallUXCA C MPOCTEHIIMMHU CTaTUCTHUYECKUMHU XapaKTEPUCTUKAMMU:
CpeIHUM apu(PMETHUECKUMU, MOJION, MEIMAHOM, pa3MaxoM. YyYalluecs TOJKHBI YMETh UCTIOIb30BaTh 3T XapaKTEPUCTUKH IS
aHaM3a psiia JAHHBIX B HECJIOKHBIX CUTYalUsX.

2. Oynkuuu (11 gacon)

OyHk1Ms, 06sacTh onpeneaeHus pyHkuun. Berarcnenue 3nauenuit Gpyukiuu no dpopmyne. ['pabuk bynkauu. [psmas
IPONOPIMOHATILHOCTH U ee rpaduk. JInneiinas GyHkuus u ee rpauk.
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OcCHOBHAas IeJIb - 03HAKOMUTH YYAITUXCS C BAKHEHIIIMMH (YHKITMOHATHLHBIMU TIOHATUSAMU B C TpapuKaMu MPSMOM
IPOMOPIMOHATFHOCTHU U JIMHEHHOU (PyHKIIMHU OOIIEero BUA.

JlaHHasi Tema SIBISIETCS HAa4YallbHBIM JTallOoM B CHCTEMATHYECKOW (DYHKIIMOHAIBHOW TMOATOTOBKE YYaIMXCs. 37eCh
BBOJISTCSI TaKWE TOHATHSA, Kak (DYHKIMS, apTyMEHT, 00J1acTh onpeneicHus GyHKunu, rpaduk GyHKIUH. OyHKIUS TPAKTyeTCS
KaK 3aBUCHMOCTh OJTHOW MEPEMEHHOMN OT IPYTrod. Ydaluecs modydyaroT epBoe MPeAcTaBlIeHUE O Crioco0ax 3amanus (pyHKINM.
B nmanHOIi TeMe HaunHaeTcs paboTa Mo (OPMUPOBAHMIO Y yUAIIUXCS YMEHUH HAXOAUThH MO GopMysie 3HaYeHHE (PYHKIMH IO
M3BECTHOMY 3HaUEHUIO apTyMEHTa, BRIIIOHATH Ty XKe 3a7ady 1Mo TpaduKy U penath mo rpadguxy oopaTHyro 3a1ady.

OYHKIIMOHATBHBIC TTOHITHSI TIOMYYalOT CBOIO KOHKPETHU3AIMIO MTPH U3YUYCHUN JTUHEHHONW (YHKIIMM M €€ YaCTHOTO BHJIA
— MPSMON MPOTOPIMOHATHHOCTH. Y MEHHUS CTPOUTH U YUTATh TpauKku 3THX (QYHKIUH IMHUPOKO MCIOJB3YIOTCS KaK B CAMOM
Kypce aireOphl, Tak M B Kypcax reOMETpuu W (PU3WKHU. YUamumecs JOJDKHBI TOHUMATh, KaK BIUSET 3HAK Kod(hduimeHTa Ha
pacrojioKeHUue B KOOPJAMHATHOHN TUTOCKOCTH rpaduka GyHKIMU y = Kx, rae K10, kak 3aBUCUT OT 3HaYeHUi K u b B3ammHOE
pacrosoxxenue rpadukoB AByX GyHKIMA Bugay = kx +b

dopmupoBaHue BceX (DYHKIIMOHAIBHBIX TIOHSATHH M BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKKE H3YyUCHUE
KOHKPETHBIX (DYHKIHI COMPOBOKIAIOTCS PACCMOTPEHUEM MPHUMEPOB PEATBHBIX 3aBHCUMOCTEH MEXIy BEJIHMYUHAMH, 4YTO
CHOCOOCTBYET YCHIICHUIO TIPUKJIATHOW HAIPABICHHOCTH Kypca ainreOphl.

3. CreneHb ¢ HaTypadbHBIM Noka3atesieM (11 yacos)

CTeleHb ¢ HATypaIbHBIM [OKa3aTeNeM H ee cBoiictBa. OnHowreH. PYHKIMA ¥ = X%, ¥ = X° U UX TPadUKIL

OcHOBHas 1eJIb — BBIPA0OTATh YMEHHUE BBIIIOJHATD JCHCTBYS HAJl CTCIICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIISIMHU.

B naHHOM TemMe maeTcs onpeiesieHUe CTEIEHU C HaTypajlbHBIM MoKa3aTeneM. B Kypce MareMaTuky 6 Kiiacca yJarmuecs
y’K€ BCTPEUAINCh C TIPUMEPaMH BO3BECHHUS YUCEIl B CTETICHb. B CBSI3M ¢ BBIUMCIIEHUEM 3HAYCHUN CTENEHH B 7 KIIacce aeTcCs
NpeACTaBICHHEe O HAXOXKICHWU 3HAYCHHWH CTENEHW C TOMOIIbI0 KalbKyJIATopa. PaccmMaTpuBaloTCsi CBOWCTBAa CTENEHH C
HaTypaJbHBIM MoKasateneM. Ha npumepe nokasatenscTsa coificts a™ » 2" =a™ ™ a™ : a" =a™" rge m>n, (aM)" = a™, (ab)" =
a"b" yuammecss BrepBBIE 3HAKOMATCS C JOKA3aTENbCTBAMM, IPOBOAMMBIMH Ha alnreOpaMdeckoM MaTepHane. YKa3aHHbIE
CBOWMCTBA CTENCHH C HATYpPaJIbHBIM II0Ka3aTelieM HaxOJAT MPHUMEHEHHE NPU YMHOXXEHHH OJHOYWICHOB W BO3BEICHHH
OJTHOWICHOB B CTEIICHb. [Ipy HAXOKICHUN 3HAYCHHUN BBIPAKCHUMN, COJCPKAIINX CTETICHN, 0c000¢ BHUMAHUE CIICAYET OOpaTHTh
Ha MOPSAIOK JECUCTBUM.
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PaccMotperne QyHKIHI y = X°, y = X° I03BOJISIET IPOIOIDKHTH PabOTy O (POPMHUPOBAHHIO YMEHHIl CTPOUTH W YHTATH
rpaduku QyHKIHi. BaxkxHo 0OpaTuTh BHUMaHNE YYAIIUXCS Ha 0COOCHHOCTH rpaduka PyHKIMU y = X rpadK MPOXOIUT Yepe3
HaJyaJio KoopauHaT, ocb Oy SBISETCS €ro OChI0 CHMMETPUH, TPa(K PacToNOKEeH B BEpXHEH MOIYIUIOCKOCTH.

YMmenne crpouth rpadukd (GyHKIMH y=Xx’ M y=X° HCIONb3YeTCS IS O3HAKOMICHHS YYAIIUMXCSA ¢ TPadUIecKHM
Croco0OM pellIeHUs YpaBHEHUH.

4. Mnuorounens (17 4acoB)

MHuorouieH. ClnoKeHHE, BBIUUTAHUE U YMHOKEHUE MHOTOUYJIEHOB. Pa3iokeHne MHOTOYJIEHOB HA MHOYKUTEIH.

OcHoBHas 1eidb — BbIPAOOTaTh YMEHHUE BBINOJHATH CIOKEHHE, BBIYUTAHUE, YMHOXKEHHE MHOTOYJICHOB H
Pa3JI0KEHNE MHOTOWICHOB HA MHOKHUTEH.

Jannas Tema wurpaer (QyHIaMeHTaJIbHYIO pPOJIb B (POPMHUPOBAHMM YMEHHUSI BBINIOJHATH TOXKJIECTBEHHBIC
npeoOpa3oBaHusl alredpanveckux BoipakeHui. @opMupyeMbie 3/1eCh POPMaAIbHO-ONEPATUBHBIE YMEHUS SIBJISIIOTCS OTIOPHBIMU
MIPU U3YUYEHUU JIEUCTBUIN C PAllUOHATILHBIMU JIPOOSIMU, KOPHSAMHU, CTETICHSMH C PAIIMOHAIBHBIMU TTOKA3aTEIISIMHU.

N3ydeHnne TeMbl HAYMHAETCS C BBEACHUSA TMOHSATUM MHOTOYJIEHA, CTaHAAPTHOTO BHUJA MHOTOWICHA, CTENEHU
MHOrouwieHa. OCHOBHOE MECTO B 3TOM TE€ME 3aHMMAIOT AJITOPUTMBbI JECUCTBHA C MHOTOYIEHAMHU - CJIOKEHUE, BBIYMTAHUE U
YMHOXEHHUE. YUaluecs J0JKHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, MPOU3BEACHNE MHOTOWICHOB BCET/1a MOYKHO MPEACTaBUTH B
BHJIE MHOTOWICHA. [[eHCTBUS CIOKEHUS, BBIUYMTAHUS U YMHOKEHUS MHOTOWICHOB BBICTYIMAIOT KAK COCTABHOW KOMIIOHEHT B
3alaHusIX Ha MpeoOpa3oBaHMs LENbIX BeIpaxkeHui. [losTomMy Herenecoobpa3HO MEpexXoauTh K KOMOMHUPOBAHHBIM 3a/IaHUSIM
MPEXIE, YEM YCBOCHBI OCHOBHbBIE AJITOPUTMBI.

Cepbe3HOE€ BHUMAHHE B 3TOW TEME yAENAETCS Pa3I0KEHUI0O MHOTOUYIEHOB HA MHOYKUTENN C MOMOIIBI0O BBIHECEHHUS 3a
CKOOKH OOIIIET0 MHOKHTEIIS U C TIOMOIIIBIO TpynmupoBKU. COOTBETCTBYIOIIHE MTPeoOpa3oBaHMs HAXOAT MIMPOKOE TPUMEHEHNE
KaK B Kypce 7 Kjlacca, Tak ¥ B MOCJIEIYIONTUX Kypcax, 0COOCHHO B JEHCTBUSAX C PAIIMOHATILHBIMU IPOOSIMH.

B nanHOW Teme ydamiuecs BCTpEYarOTCsl ¢ MPUMEPAMU HCMOJb30BAaHUS pacCMaTpUBAEMbIX MPEOOpa3oBaHUM TPHU
pelIeHUH Pa3HOOOpa3HbIX 3aj1a4, B YACTHOCTH TPHU PEIICHUU YPAaBHEHUN. ITO MO3BOJISET B XOJI€ U3YUEHUS TEMbI IIPOIOTKUTh
paboty 1o GopMUPOBAHUIO YMEHUS pellaTh YpaBHEHUS, a TAKKe pellaTh 3aJa4l METOJOM COCTaBJICHUS ypaBHeHUU. B uucio
yIpaKHEHUM BKITIOUAOTCS HECJIOKHBIE 3a/IaHUs Ha JOKA3aTEIbCTBO TOXKIECTRA.

5. @opMyIibl COKpaIeHHOTo YMHOXeHHUsI (19 yacoB)

dopmyist (a + b)> =a?+ 2ab + b?, (a + b)® =a® + 3a’h + 3ab® £ b%, (a + b) (a® [ ab + b%) = a + b®. [Tpumenerne Gpopmyn

COKpAIIIEHHOTO0 YMHOKEHHS B IIPE0OPa30BAHUSIX BBIPAYKECHUM.
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OcHoBHas 1eNb — BBIPAOOTATh YMEHHE MPUMEHATH (OPMYIIbI COKPAIIEHHOTO YMHOXEHHsI B MpeoOpazoBaHUSIX
LEbIX BBIPAKEHUI B MHOTOWIEHBI U B Pa3JI0KE€HUH MHOTOUYJIEHOB HA MHOMHUTEIH.

B nmanHoil Teme mpogomkaercsa pabora mo (HOPMHUPOBAHUIO Y YYAIIMXCA YMEHHUS BBIMIOJHATH TOXKIECTBEHHBIC
NpeobPa3OBaHKS LEIbIX BhIpaKkeHHit. OCHOBHOE BHUMAHHE B TeMe yaensercst hopMynam (a - b) (a + b) =a’ - b?, (a+ b)* =2’ [
2ab + b?. Yuammecs I0MmKHBI 3HATh 5TH (GOPMYJIBI H COOTBETCTBYIONINE CIIOBECHBIE (DOPMYTHPOBKH, YMETh IIPUMEHATh MX KaK
«CIIeBA HAIIPABO», TAK U «CIIPaBa HAJIEBOY.

Hapsizy ¢ yKa3aHHBIME paccMaTpHBAOTCS Take popmyis (ath)*=a*+3a’b+3ab’th®, a®> + b® = (a + b) (a® O ab + b?).
OpnHako OHM HaxOJAT MEHbILIEE IPUMEHEHUE B KypCe, II0O3TOMY HE CIIEAYET U3JIMILIHE YBIIEKAThCs BBIIIOJIHEHUEM YIIPAKHEHUIN Ha
UX UCIOJIb30BAHUE.

B 3akimounTenbHON YacTU TEMbI pacCMAaTPUBAETCA NMPUMEHEHUE PA3JIMYHBIX NMPUEMOB PA3JI0KEHUS MHOTOWIEHOB Ha
MHOKHTEIIH, @ TAKKE UCI0JIb30BaHUE MPEe0Opa30BaHUM 1ENbIX BBIPAKEHUH JJIA PELICHHS IIIUPOKOTO Kpyra 3a/1ay.

6. Cuctemsl TMHEHHBIX ypaBHEHUH (16 yacoB)

Cucrema ypaBHeHUH. Penienne cUCTEMBI IBYX JMHEWHBIX YPABHEHHUM C IBYMS IEPEMEHHBIMU M €r0 I€OMETpHUYECKas
uHTepnperauus. Pemienre TeKCTOBBIX 3a71a4 METOJOM COCTaBJIECHUSI CUCTEM YPABHEHHI.

OcHOBHasl LeJNb - O3HAKOMUTh YYallUXCA CO CHOCOOOM pEIIEHUsT CUCTEM JIMHEHHBIX YpaBHEHUH C JABYMs
NEPEMEHHBIMH, BBIPAOOTATh YMEHUE PEILIATh CUCTEMbI YPAaBHEHUI U TPUMEHSATh UX MPU PEIIEHUH TEKCTOBBIX 3a]1a4.

N3yuyeHue cucteM ypaBHEHHH paclpeaeseTcs Mexay Kypcamu 7 u 9 kinaccoB. B 7 kiracce BBOAMTCS ITOHATUE CUCTEMBI
Y PacCMaTPUBAIOTCS CUCTEMBI JIMHENHBIX YPABHECHUMU.

N3510K€HNE HAUMHAETCS C BBEJICHUS MTOHATHUS «JIMHEMHOE ypaBHEHUE C ABYMS IEPEMEHHBIMWY. B cucreMy ynpakHeHun
BKJIFOYAKOTCSI HECJIOKHBIE 3aJJaHUs HA PEIICHNE JIUHENHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH B LIEJIBIX YHCIIAX.

dopmupyercst yMeHHe CTpOUTh rpaduk ypaBHeHus a + by =c, rne a [1 0 mwim b [J 0, mpu pa3nuvHbIX 3HAUCHHSX a, D, C.
BBenenue rpagpuyeckux 00pa3oB AaeT BO3MOXKHOCTh HAIJISIIHO MCCJEA0BAaTh BOMPOC O YMCIE PEIIEHUH CHCTEMbI JIBYX
JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

OcHOBHOE MECTO B JAaHHOW TeMe 3aHMMAET M3yYEHHE AJNTOPUTMOB DPEIICHUS] CHUCTEM JBYX JIMHEHHBIX YpaBHEHUU C
JBYMSI IEPEMEHHBIMHU CIIOCOOOM TMOJCTAHOBKH U CIIOCOOOM ClOXEeHUs. BBeeHre crucTeM MO3BOJISIET 3HAUUTENIBHO PACIIUPUTH
KpYT TEKCTOBBIX 3a/1a4, PEIIaeMbIX C MOMOIIbIO amnmnapara anreOpsl. [I[puMeHeHne cucTem ynpouaeT npouecc nepeoia JaHHbIX
3a/1a4u ¢ OOBIYHOIO A3bIKA HA SI3bIK YPABHEHUH.

7. IToBTopenwue (6 4aco)
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Oyukuun. CucreMsl TUHEHHBIX ypaBHeHHN. KoHTponbHas padota 10

[lepeuens KOHTPOJIBHBIX paboOT B 7 Kilacce
Kontponbshas padbota Nel o Teme «BoipaxkeHust U TOKIECTBAY
Koutponbhas padota Ne2 «YpaBHEeHUs»
KontponbsHas padora Ne3 o teme « DyHKIIUN»
Kontponbshas padota Ned o teme «CTeneHb ¢ HaTypalbHbIM IMOKA3aTEIEM»
Kontponbshas padota Ne5 o teme «CymMma U pa3HOCTh MHOTOUIEHOB. MHOTOUJIEHBI U OHOUYJICHBD»
Kontponbshas padota Ne6 o teme «I[IpounsBeieHre MHOTOUICHOBY
KonTtponbshasg padota Ne7 no teme «Dopmysibl COKPAILIEHHOTO YMHOKEHUSD)
KontponsHas padota Ne8 no teme «IIpeobpazoBanuie BhIpaKEHUN
Kontponbhasg padota Ne9 o teme «CucTeMbl IMHEWHBIX YPABHEHUN U UX PELICHUS»
KontponbsHas padora Ne 10 (urorosasi)

8 kiacc
I'naBa 1. Pantnonanesubie Apo6u (23 yaca)

PanmmonansHas napoO6b. OCHOBHOE CBOMCTBO JpoOu, cokpamieHue JapooOeil. TokaecTBeHHbIe MpeoOpa3oBaHuUs

~ K .
palMoOHANbHBIX BeIpaxkeHUW. OyHKIUSA y = — U e€ rpaduk.
X

[enb: BeIpaOOTaTh YMEHHE BBIMOJHSIThH TOXKIECTBEHHbBIE TPEOOPA30BaAHUS PAIIMOHAIBHBIX BHIPAXKEHUMN.

Tak xak nelCTBUS ¢ pallMOHAIBHBIMHU JIPOOSMH CYIIICCTBEHHBIM 00pa30M OMUPAIOTCS Ha JICUCTBUS ¢ MHOTOUYJICHAMH, TO B
Hayaje TeMbl HEOOXOUMO TTOBTOPHUTH C 00YJAIOIIUMHUCS MTPE0Opa30BaHUs IIEIbIX BRIPAKEHUM.
[''maBHOE MECTO B JaHHOH TeMe 3aHUMAIOT aJITOPUTMBI JSHCTBUI ¢ APOOSAMH. Ydaruecs AOJKHBI IOHUMATh, YTO CYMMY,

Pa3HOCTb, MPOM3BEICHUE W YACTHOE ApoOeil Bcerja MOXHO MPEACTaBUTh B Bujae npoOu. IIpmoOperaeMbie B JaHHOW Teme
YMEHUS BBITIOJIHSTH CIIOKEHUE, BBIYUTAHUE, YMHOXKCHHE U JIeJIEHHEe IPpOo0eH SBISIOTCS OMOPHBIMH B TPEOOPa30BaHUAX APOOHBIX
BbIpakeHuid. [losTomy UM crenyer yaenuTh ocoboe BHMManue. HenenecooOpa3zHo nepexoanuTh K KOMOMHUPOBAHHBIM 3aJIaHUSIM
Ha BCe JCHCTBUS C ApOOSMHU MPEX]e, 4eM OyAyT YCBOEHBI OCHOBHBIC aJTOPUTMBI. 3ajaHus Ha BCE JCHUCTBHS C IPOOSMHU HE

JOJIDKHBI OBITH W3JINIITHE I'pOMO3AKNMH U TPYAOCMKUMMU.
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[Ipn HaxoxaeHUH 3HAYeHWN ApoOer MaroTCs 3aJaHusl HAa BBIUMCICHHS C TMOMOINBIO KalbKyisTopa. B mganHol Teme
paCIIMpPAIOTCSA CBEICHHUsS O CTaTUCTUYECKUX XapaKTepUCTUKAaxX. BBOIWTCA TMOHATHE CPENHETO TapMOHHYECKOTO psaa
ITOJIOKUATEIIBHBIX YHCEIL.

K

N3yuenue TeMbl 3aBepIIaeTCsi paCCMOTPEHHEM CBOMCTB rpaduka GyHKIUN y=

x

I'naBa 2. KBaapatueie kopuu (19 yacoB)

[Tonsatue o0 uppanmoHaabHbIX yKciax. OOMe cBeACHUs O AEHCTBUTENBHBIX unciax. KBaapaTHeiii kopeHb. [lonsaTue o
HaxO0XXJICHUU MPUOJMIKEHHOT0 3HAYeHUs KBajpaTHOTO KopHs. CBOMCTBA KBaApaTHBIX KopHeH. IIpeoOpazoBaHus BhIpaKeHUH,
CoJieprKaIiX KBaapaTHbie KOpHU. DyHKINA y =+/x , €€ CBOMCTBA U rpaduK.

Ilenb: cucTeMaTU3UPOBATh CBEACHUS O PAIlMOHAIBHBIX YHCJAX W JaTh IMPEJACTABICHHE 00 HMppallMOHAIBHBIX YHCIIAX,
paclIdpuB TEM CaMbIM IIOHSATHE O YHCIIC, BbIPAaOOTATh YMEHHE BBITIOJIHATH IMPEOOpa30BaHUS BBIPAXKEHUM, COJEpIKaIUX
KBaJIpaTHbIE KOPHHU.

B nanHoil Teme yuwaniuecsl MojydarOT HayajdbHOE MPEACTaBICHUE O MOHSATUU JEHCTBUTEIBHOTO yuciia. C 3TOH 1ENbIo
000011aI0TCSl U3BECTHBIE 00YUYAOIIUMCS CBEICHUS O pallMOHATIBHBIX yuciax. {1 BBeIeHUsI IOHATUS UPPAIMOHATIBHOTO YKCIIa
UCIIOJIB3YETCSl MHTYUTUBHOE MPEJICTABICHUE O TOM, UTO Kbl OTPE30K UMEET JIJTUHY U MTOTOMY Ka)KJI0M TOUKE KOOPAUHATHOMN
NpsIMOM COOTBETCTBYET HEKOTOPOE uncio. [lokaspiBaeTCs, 4TO CYIIECTBYIOT TOUKH, HE UMEIOIIUE PallMOHATBHBIX a0CIHCC.

[Ipu BBeIeHNY MTOHATHS KOPHS MOJE3HO 03HAKOMUTH 00YUYaIOIIUXCS C HAXO0XKICHHUEM KOPHEH ¢ MTOMOIIBIO KaJIbKYJIsATOpA.

OCHOBHOE€ BHHUMAaHUE YIEISETCS MOHSATHUIO apu(PMETHUYECKOro KBaapaTHOTO KOPHS M CBOMCTBaAM apu(pMETHYECKHUX
KBaJpaTHBIX KOpHEH. JOKa3bIBAIOTCS TEOPEMBbI O KOPHE U3 IPOU3BENEHHUS U JPOOH, a TaKkKe TOXKIECTBO va° =l=|  koTopble
MOJTY4aroT MPUMEHEHHE B TIPeoOpa30oBaHUAX BBIpAKEHUH, COACPKAIIMX KBaipaTHbIe KOpHU. CrieruaibHOe BHUMaHHUE YISISeTCS

a a
OCBOOOXKICHHIO OT MPPALMOHAIPHOCTH B 3HAMEHATENC IPOOH B BBIPAKCHUAX BUIAA /-, /=, - . YMCHHE IPeoOpasoBbIBATH

BBIPQXEHUS, COJEpIKAIINe KOPHHU, YaCTO MCHOJIb3yeTCS KaKk B CaMOM Kypce aireOphl, Tak U B Kypcax F€OMETpHUH, anreOpsl u
Hayaj aHajau3a.
[Iponomxkaerca pabora Mo pa3BUTHIO (PYHKUMOHAIBHBIX MpEACTaBIECHUN oOydarommxca. PaccMarpuBaroTcss QyHKUUS
y=+/x , eé cBoiicTBa 1 rpaduk. [Ipu u3ydennn GyHKIHUN y=vx , MOKA3bIBAETCS €€ B3aMMOCBS3b C (PYHKIUCH y = X%, re x >0
I'masa 3. KBanpatusie ypaBHenus (21 gac)
KBampatHoe ypaBHeHune. Popmysia KOPHEH KBaJIpaTHOIO YpaBHEHUWA. PemieHne palMoHaNbHBIX YpaBHEHUH. Pemenue
3a7a4, NPUBOIAIINX K KBAJIPATHBIM YPAaBHEHUSAM U MPOCTEHIINM PALlMOHAJIbHBIM YPABHEHUSIM.
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[lens: BBIpaOOTaTh YMEHUS PEIIaTh KBAJAPATHBIC YPABHEHUS U MPOCTEHINNME PAIMOHATLHBIE YPAaBHEHUS U MPUMEHSTh UX K
PELIEHUIO 3aa4.

B Hauane TeMbl NPUBOJATCS MPUMEPHI PEIICHUS] HEMOJIHBIX KBAJIPATHBIX YPaBHEHUI. DTOT MaTepuall CHCTEMATU3UPYETCHL.
PaccmaTpuBaroTCs anropuTMbl PEMIEHUS HETOJHBIX KBaJpPaTHBIX YPABHEHUHN Pa3IWYHOTO BHUJA.

OCHOBHOE BHUMaHHE CIEAYET YIAEIUTh PELICHUIO YPaBHEHHWI BUIA ax’+bx+c=0, rae a+0, ¢ HCIIOIB30BAHUEM bopmybl
KopHell. B nanHol Teme yuamuecs 3HakomsTca ¢ dopmyrnamu Buera, BeIpa)kalollMMU CBSI3b MEXKAY KOPHSIMHU KBaJIpaTHOTO
ypaBHeHUs: U ero koddduiuentamu. OHM HCMOIB3YIOTCS B JajJbHEHIIEM MpPU J0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU
KBaJpaTHOTO TPEXUJICHA HA IMHEWUHBIE MHOKUTEIIH.

VYyamuecs: 0BIaeBalOT CIOCOOOM pEIIeHHs TPOOHBIX PAIMOHATIBHBIX YPABHEHHM, KOTOPBIN COCTOUT B TOM, YTO PEILICHUE
TAKUX YPAaBHEHUM CBOJHUTCS K PEHIEHUIO COOTBETCTBYIOIIUX ILIEJBIX YPABHEHHUU C MOCIEAYIOMINM HCKIFOYEHUEM MTOCTOPOHHHUX
KOpHEH.

N3yyeHne naHHOM TEMBI IO3BOJSICT CYIIECTBEHHO PACIIMPUTH amnmnaparT YpPaBHEHWH, HCIOJIb3YEMBIX ISl PEIICHUA
TEKCTOBBIX 3a]1a4.

I'naBa 4. HepasenctBa (20 yacoB)

HucnoBble HEPABEHCTBA M WX CBOMCTBA. [lowieHHOE CIIOKEHME W YMHOKEHHE YHMCIOBBIX HEepaBeHCTB. [lorpemHocts u
TOYHOCTb NPUOIMKEHUs. JINHEHbIe HEPAaBEHCTBA C OJTHOM NEPEMEHHOM U UX CUCTEMBI.

Llenp: 03HAKOMUTH 00YYarONIUXCS C MPUMEHEHWEM HEPABEHCTB JJIS OLICHKU 3HAUYEHUN BBIPAXKEHUHM, BHIPAOOTAaTh yMEHUE
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI.

CBoiicTBa YHMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, HA KOTOPOW OCHOBAHO PEIICHUE JIMHEWHBIX HEPABEHCTB C OJIHOM
nepeMeHHou. Teopembl O NOWIEHHOM CIIO)KEHUM W YMHOXKXEHHM HEPABEHCTB HAXOJAT IPUMEHEHUE IIPU BBIIOJIHEHUH
MPOCTEUINUX YIMPAKHEHUH Ha OIEHKY BBIPAXKEHHM MO METoay TpaHull. BBomarcs mousatus adcomtoTHoi [lorpemHoctu u
TOYHOCTHU TIPUOIUKEHUS, OTHOCUTEIHHOM MOTPEITHOCTH.

YMeHus poBOJUTH AEAYKTUBHBIE PACCYKIACHHUS MOTYyYAOT PAa3BUTHE KAK MPU JOKA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TaK U
MIPY BBIMOJIHEHNUH YIIPAXKHEHUN HA JOKA3aTEJIHLCTBA HEPABEHCTB.

B cBsi3u C pelieHneM JTMHEWMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM NAETCA MOHATHE O YMCIOBBIX MPOMEXKYTKAX, BBOASATCA
COOTBETCTBYIOIIME Ha3BaHMWS W 0003HAuYeHHUs. PacCMOTpEeHHIO CHUCTEM HEPaBEHCTB C OJHOM MEPEMEHHOW MPEAIIeCTBYET
03HAKOMJICHHE 00YUaIOIINXCS C TOHATHUAMU NepecedeHuss U 00beTMHEHNS MHOXKECTB.

15



[Ipu perieHry HEPABEHCTB MCHOJB3YIOTCSI CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE PAa3bICHAIOTCS HA KOHKPETHBIX
npumepax. Oco0oe BHUMaHHE CIIEAYeT YACIUTh OTpaOOTKE YMEHHs pemarh MPOCTEHINEe HEepaBeHCTBa BHma ax >b, ax <b,
OCTaHOBMBIINCH CHEIMAIBHO Ha ciiy4ae, korjaa a<0.

B aT0li TeMe paccMaTpHBaETCs TAKKE PEIICHUE CUCTEM JIBYX JIMHEHMHBIX HEPABEHCTB C OJHON MEPEMEHHOM, B YACTHOCTH
TaKuX, KOTOPBIE 3alMCaHbI B BUJI€ IBOWHBIX HEPABEHCTB.

I'maBa 5. CremneHsb ¢ 1eIbIM MOKa3aTeaeM. DJIeMEeHTbl CTaTUCTUKU (11 yacoB)

Crenenb c 1eNbIM IOKa3aTeraeM U ee cBoWcTBa. CraHmapTHbIA Buj uucia. HavanbHble cBefeHUSt 00 OpraHusaiuu
CTaTUCTHYECKUX UCCIEHOBAHUM.

Llens: BbIpaOOTaTh YMEHHE MPUMEHATH CBOMCTBA CTENEHU C IEJIBbIM IMOKA3aTEJIeM B BBIUYMCICHUSX U MPEoOpa3OBAHMSIX,
c(hopMHUpPOBATH HaYaIbHBIE MIPEACTABICHHS O COOpE U TPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAMJISAHOW HHTEPIPETALIMH.

B or1oii TemMe dopMynupyrOTCs CBOWCTBAa CTENEHU C IEIbIM TMOKa3zareieM. MeToJ JoKa3aTelbCTBa ATUX CBOMCTB
MIOKa3bIBAECTCSI HA MPUMEPE YMHOXKEHHUS CTENEHEW C OJMHAKOBBIMU OCHOBAaHMSAMH. JlaeTcd MOHATHE O 3alkCH YuCia B
cTaHAapTHOM Buje. [IpuBoaaTcs npuMepsl UCIIOIb30BaHUS TaKOW 3alUCH B (PU3HUKE, TEXHUKE U IPYTUX 00JIacTIX 3HAHUU.

VYyamuecss noay4yaroT HadajdbHbIE MPEACTABICHUS 00 OpraHM3alMM CTATHCTUYECKHX HcciaeAoBaHWi. OHM 3HAKOMATCS C
MNOHATUSAMHU T'€HEPATIbHOM M BBIOOPOYHON COBOKYMHOCTU. [IpuMBOASTCS mpHMEpbl NPENCTAaBICHUS CTATUCTHUYECKHX JAHHBIX B
BUJIE TAOJUI YAaCTOT U OTHOCUTENBHBIX 4acTOT. OOyyaromuMes NpeaaraloTcs 3aJaHusl Ha HaXOXKJIEHHUE MO TaOJHIle 4acTOT
TaKUX CTaTUCTHUYECKHUX XapaKTEPUCTHUK, KaK cpelHee apudmeTrnyeckoe, Moja, pa3max. PaccmarpuBaeTcst BOIIpOC O HarJsHOU
UHTEpIIpEeTallud  CTaTUCTHUECKOM uH(popmauuu. M3BecTHple oOyyarolmuMmcsi CHOcOObl  HArJIAHOTO  MPEACTaBJICHUS
CTATUCTUYECKUX JTAHHBIX C TIOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUATPAMM PACHIUPSIFOTCS 32 CUET BBEACHUS TAaKUX MOHSATHUH, KaK
IOJINTOH W TUCTOTrpamMMa.

6. [ToBTOpeHue (8 yacon)

Lens: [ToBTOpeHue, 0000IICHNE 1 CUCTEMAaTH3allisl 3HaHWK, YMEHHUI U HaBBIKOB 3a Kypc alreOpsl 8 Kiacca.

[lepeueHb KOHTPOIBHBIX padOT B 8 Kilacce:

Kontponbshas padora Ne 1 «PanuonanbHble BeipakeHusl. CI0XKEHUE U BRIUUTAHUE APOoOeii»

Kontponbshas padota Ne 2 «IIpousBeaenue u yactHoe apooein»

KontponbsHas padota Ne 3 «Apudmerndeckuil KBaApaTHbIN KOPEHb)

Kontponsnas padota Ne 4 «CpoiicTBa apu(MeTHIECKOro KBaJApaTHOTO KOPHSD

Kontponbnas pabota Ne 5 «KBagpaTHbie ypaBHEHUS
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KonTponbhas pabota Ne 6 «/IpoOGHbIe palioHaIbHBIE YPABHEHUSD)

Kontponsnas padota Ne 7 «HepaBeHcTBa»

KontponrHas pabota Ne 8 «HepaBeHCTBa ¢ OHOI IEPEMEHHON U UX CUCTEMbD»

KontponbHas padota Ne 9 «CreneHb ¢ 1eIbIM IMOKa3aTeaeM U e€ CBOMCTBa

HToroas KOHTpoJIbHAs paboTa

9 kJacc

Ksanpatnunas pynkius (22 gaca).

Oynkius. CoiictBa pyHkuuid. KBagpaTHsiii TpexuiieH. PaznojkeHne KBaJpaTHOTO TpexwieHa Ha MHOXUTeNU. DyHkius y
= ax® + bx + ¢, eé cBoiicTBa u rpaduk. HepaBeHcTBa BTOPOM CTENIEHU C OJIHOM IMepeMeHHON. MeTo 1 HHTEPBaJIOB.

[enb: pacmmputh CBEIEHHS O CBOMCTBaX (YHKIMH, O3HAKOMUTH OOYy4YaroIIUXCsi CO CBOWCTBaMU U Tpadukom
KBAIPATHIHOM (yHKIMH, COPMUPOBATH YMEHHE PelIaTh HEPABEHCTBA BHAA ax~ + bx + ¢>0 ax® + bx + ¢<0, rae a+0.

B Havase Tembl cUCTEMAaTU3UPYIOTCSA cBeACHHUS O (PyHKIMAX. [IOBTOpSAIOTCS OCHOBHBIE MOHATHS: (PYHKIUS, apryMEHT,
obnacte omnpeneneHuss (yHkuuu, rpaduk. JlaroTcs TOHATHS O BO3pacTaHUM M YObIBAHMM (DPYHKIMH, MOPOMEXKYTKaX
3HAKOMNOCTOSHCTBA. TeM caMbIM co3zaerca 0a3a JJisl YCBOEHHUSI CBOMCTB KBAJIpaTUYHOW M CTENEHHON (DYHKIM, a Takxke IS
JanbHENIIero yriryoieHus: pyHKIMOHAIbHBIX MPEICTaBICHUI IPU U3yYEHUHU Kypca aJireOpbl U Havall aHaJIHu3a.

[1oArOTOBUTENBHBIM MIArOM K M3YYEHHIO CBOMCTB KBAJPATUYHOW (PYHKIMU SIBISIETCSI TAK)KE€ PACCMOTPEHHE BOIpPOCa O
KBaJpaTHOM TPEXUIEHE U €r0 KOPHSX, BBIACICHUU KBaApara JBYWIEHA U3 KBaJIPATHOTO TPEXWICHA, PA3JIOKEHUH KBAJIPATHOIO
TPEXWICHA HA MHOKHUTEIH.

M3yueHue KBaapaTHIHOM (GYHKIMN HAYHHACTCS C PACCMOTpeHHs BYHKIHH y=ax’, €& CBOHCTB 1 0cobeHHOCTel rpadika, a
TaKKe IPYTHX YaCTHBIX BHAOB KBAAPATHUHON (BYHKIHH — QYHKUHH y=ax +n, y=a(x-m)°. DTH CBeIEHMS MCIIOIB3YIOTCS MPHU
M3yYCHHHU CBOMCTB KBAAPAaTHUHON (GYHKIMHK 0611ero Buaa. BaskHo, 4To6bI 06yHaoImecs OHSIIH, 4To rpaduK GYHKINK y = ax”
+ bx + ¢ MoxeT GBITH HONydeH W3 rpaduka (GYHKIMH Y = ax° ¢ HOMOIIBIO ABYX MAPAICIbHBIX IEPEHOCOB. IIpHEMbI
nocTpoeHus: rpadpuka PyHKIUN y = ax’ + bx + ¢ O0TpalaThIBAIOTCA HAa KOHKpPETHBIX npumepax. [Ipu 3Tom ocoboe BHUMaHUE
cienyeT yaenauTh (POPMHUPOBAHUIO Y OOYUYAIOMIMXCA YMEHUSI YKa3bIBATh KOOPAMHATHI BEPIIMHBI apadoIibl, €€ OCb CUMMETPHUH,
HaIpaBJeHUE BETBEW napadoIbl.

[Ipu u3ydyeHun 3TOW TeMbl JalbHEIIee pa3BUTUE MOJIyYaeT YMEHHE HaXOAUTh MO rpaduKy MPOMEXYTKH BO3pacTaHUs U
yOBIBaHUS (PYHKIIMH, a TAKKE TPOMEKYTKH, B KOTOPBIX (PYHKIIMS COXpPAHSET 3HaK.
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DOpMHPOBAHIE YMEHHMI PellIaTh HepaBeHCTBA Biaa ax” + bx + ¢>0 ax® + bx + ¢<0, e a+0, OCyIIeCTBIsETCS ¢ ONOpoil Ha
CBeJICHUS O TpaduKe KBaApaTHIHON (QYHKIMU (HAIIpaBlIeHHE BETBEH mapaloibl ee pacroIoKeHne OTHOCUTENLHO ocH OX).

OOyuaromuecs 3HAKOMSTCS C METOJOM MHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEHIAIOTCS HECIOKHBIE pPallMOHAIBHBIC
HEPaBEHCTBA.

OGy4Jaromuecs 3HaKOMSATCS CO CBOMCTBAMHU CTENEHHOM (PyHKIMM y=X" IPH Y€THOM U HEYETHOM HATYPaJbHOM MOKA3aTele
n. BeoauTcs moHsTHe KOpHS N-ii cremenu. OOydarompecs IODKHBI MOHMMATh CMBICA 3amucedl Buma ¥V-27 , s . Onum
MOJIYYAIOT MPEACTaBICHUE O HAXOXKIEHUU 3HAYEHUIN KOPHS C MTOMOIIBIO KAJIBKYJISATOPA, MPUYEM BhIPaOOTKA COOTBETCTBYIOLIUX
yMeHu# He TpebyeTcs.

VYpaBHeHUs 1 HEpaBEHCTBA C OJIHOM niepeMeHHoM (14 yacoB).

Llenble ypaBHEHUs. YpaBHEHHE C ABYMs MEpeMEHHBIMU U ero rpapuk. CucteMbl ypaBHEHUHM BTOpOW creneHu. Perienue
3a/1a4 ¢ IOMOIIBIO CUCTEM YPABHEHUM BTOPOM CTEIIEHHU.

[enb: cucreMaTU3UpOBaTh U OOOOIIUTH CBEJCHUS O PEUICHUM LENbIX C OJHOM MEPEMEHHOM, BbIpa00OTaTh YMEHHUE PEIlaTh
IPOCTEUIINE CUCTEMBI, COAEPKAIME YPAaBHEHUE BTOPOM CTENEHH C JBYMs MEPEMEHHBIMHU, U TEKCTOBBIE 33/Ja4d C MOMOIIbIO
COCTaBJICHUS] TAKUX CHUCTEM; BBIpA0OTAaTh YMEHHE pelIaTh MPOCTEUIINE CUCTEMBI, COJIEPXKAILNE YPaBHEHUE BTOPOUM CTENEHH C
JBYMSI IEPEMEHHBIMU, U TEKCTOBBIE 33J1a4M C IIOMOIIbIO COCTABJICHUS TAKUX CHCTEM.

B sroit Teme 3aBepmuaercs W3ydEHHE PALMOHAIBHBIX YPAaBHEHMM C OJHOW NEPEMEHHOW. B CBs3M C 3THM IPOBOAMUTCS
HEKOTOpOe 0000IIeHNE U YTIYOJICHUE CBEJCHUN 00 ypaBHEHUSIX. BBOASTCS MOHATHSA 1IETIOTO PpAIlMOHATBHOTO YPABHEHUS U €0
creneHu. O0yyaromuecs 3HaKOMATCS C PEIIEHUEM YPaBHEHUN TPEThEH CTENEHU U YETBEPTOM CTENEHHU C TOMOLIBIO Pa3JIOKEHUS
Ha MHOKUTEJIA U BBEJICHUSI BCIIOMOTATEIbHOW MEepEeMEHHON. MeTo/ pellieHHs] YpaBHEHU MyTeM BBEACHUS BCIIOMOTATEIIbHBIX
MEPEMEHHBIX OYET MIUPOKO MCIIOIH30BATHCS JATbHEHIIIEM MPU PEIICHUU TPUTOHOMETPUUYECKHX, JIOTApUPMUIECKUX U JPYTHX
BHUJIOB YPAaBHEHUU.

B naHHOl TeMe 3aBeplIaeMcs M3y4EHHE CUCTEM YpPAaBHEHMU C JBYMs. MepeMEeHHbIMA. OCHOBHOE BHHMAHME YIEISAETCS
CHUCTEMaM, B KOTOPBIX OJIHO U3 YpaBHEHUH MEPBOM CTENEHH, a IPyroe BTopoi. M3BecTHBIN 00yUdarommumMcsi Criocod Mo ICTaHOBKH
HAXOJUT 3[€Ch JaJIbHENIIEEe TPUMEHEHNE U NTO3BOJISET CBOJUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBaIPaTHOTO YPaBHEHUS.

O3HakoMJIeHHE OOyyaroluXcsl ¢ MPUMEPaMU CHCTEM YpaBHEHHUM C JIByMsl NEpEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUS
BTOPOM CTENEHH, JOHKHO OCYIIECTBISATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHMYHUBATHCS TPOCTEUITUMU TPUMEPAMH.
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[IpuBneueHne M3BECTHBIX OOy4aIOUIMMCS Tpa(UKOB MO3BOJIET NMPUBECTH MPHUMEPHI TpaUUECKOro PELICHUS CHUCTEM
ypaBHeHud. C momomipio TrpaduyecKux MPeICTaBICHUM MOXKHO HArJISIIHO TMOKa3aTh OOYyYalolUMCS, YTO CHUCTEMBI JBYX
YPAaBHEHUU C IBYMS IIEPEMEHHBIMU BTOPOU CTENIEHU MOT'YT UMETh OJIHO, /1BA, TPH, YETHIPE PELICHUS WM HE UMETh PELICHUM.

Pa3paboTaHHbIi MaTeMaTHMYECKUH anmapaT IO3BOJSIET CYIIECTBEHHO PACIIMPUTh KJIACC COAEPIKATEIbHBIX TEKCTOBBIX
3a/1a4, pelaeMbIX € IOMOIIBIO CUCTEM YPABHEHH.

VYpaBHEHUsI U HEPABEHCTBA C ABYMsI epeMeHHbIMU (17 yacos).

[lensb: BelpaboTaTh ymeHHE peliaTh HPOCTEMIINE CUCTEMBI, COJEP)KALME YpPaBHEHUE BTOPOMl CTENEHU C JByMS
IIEPEMEHHBIMM, M HEPAaBEHCTBA C JBYMs IIEPEMEHHBIMHU. TEKCTOBBIE 3aJayd C IIOMOIIBI) COCTABICHUS TAaKUX CHUCTEM;
BbIpa0OTaTh YMEHHUE pellaTh MPOCTEUIINE CHUCTEMBI, COAEpXAllUe YpaBHEHHE BTOPOIl CTENEHW C JIByMsS NEPEMEHHBIMHU, U
TEKCTOBBIE 33J1a4M C IIOMOLIBIO COCTABIECHUS TAKUX CUCTEM.

B nanHOM TeMe 3aBepiiaeMcsi U3y4YEHHE CHUCTEM YPAaBHEHUW C JBYMS. NepeMeHHbIMU. OCHOBHOE€ BHHUMAHHUE YACISIETCS
cUCTEMaM, B KOTOPBIX OJIHO U3 YPaBHEHUI MEPBOM CTENEHU, a APyroe BTOpor. N3BeCTHBIN 00ydarommumMces criocod Mo ICTaHOBKH
HaxXOJMT 31EeCh JaJbHEUIIEE IPUMEHEHNE U MTO3BOJISIET CBOAUTD PELIEHUE TAKMX CUCTEM K PEIICHHIO KBAJPATHOTO YPABHEHHS.

O3HakomiieHHE 00YyYaroIUXCsl ¢ MPUMEPAMH CHUCTEM YPAaBHEHHMU C JBYMs MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUS
BTOPOM CTENEHU, JOJKHO OCYIIECTBIATHCS C TOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYMBATHCS TPOCTEUIIIMMU ITPUMEPAMH.

[IpuBnedyeHre W3BECTHBIX OOydYarOMMMCS TpadUKOB IMO3BOJSET MPUBECTH NPUMEPHI rpaUUECKOro PELIECHUsS CUCTEM
ypaBHeHul. C MOMOIIBIO TIpaUyeCKUX MPEeACTAaBICHUI MOXXHO HArJISIHO IOKa3aTh OOYYaloOIIMMCS, YTO CUCTEMBI JABYX
YPaBHEHUU C IBYMS IIEPEMEHHBIMU BTOPOU CTEIIEHU MOT'YT UMETh OJIHO, [1BA, TPH, YETBHIPE PELICHUS WIIM HE UMETh PEILICHUMN.

Omnpenensth, SBIASETCS JU Mapa 4YUCell pelieHueM HepaBeHCTBa. M300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBO
TOYEK, 3a1aBaeMO€e HepaBeHCTBOM. MIImocTpupoBaTh Ha KOOPAUHATHOW INIOCKOCTH MHOKECTBO PELLIEHUN CUCTEMbBI HEPABEHCTB.

Pa3paboTanHplli MaTeMaTHMYECKUW ammapaT IO3BOJSET CYIIECTBEHHO pPACIIMPUTh KJIAcC COAEPIKATEIbHBIX TEKCTOBBIX
3a/a4, pelIaeMbIX C IIOMOILBIO CUCTEM YPABHEHUMU.

[Iporpeccuu (15 gacos).

Apudmernueckas u reomerpuueckas nporpeccurd. @opmynbl N-TO 4jieHa W CyMMbl MEPBBIX N YJIEHOB MPOTPECCHUMU.
beckoneuHo yObIBaroiias reoMeTpuyecKasi mporpeccusl.

Lenp: natb NOHATHS 00 apuPMETUUECKON U TEOMETPUUYECKOM MPOTPECCUAX KaK YUCIOBBIX MOCIEA0BATENILHOCTAX 0C000T0
BHJIA.
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[Ipy wW3yyeHMHM TeMbl BBOJUTCS TNOHIATHE IOCIEIOBATEIBHOCTH, PpAa3bICHAETCS CMBICA TEpMUHA «N-il  YieH
NOCNIEIOBATEBLHOCTIY, BbIpaOaThIBA€TCI YMEHHE HCIOJB30BaTh HHICKCHOE O0O3HaueHHWe. OTHU CBEACHUS HOCST
BCIIOMOTATENbHBIM XapaKTep U UCIIONb3YIOTCS ISl U3y4eHHs apu(METUUECKON U T€OMETPUUIECKOM MPOrpecCuid.

PabGoTta ¢ gopMynamu N-ro wieHa U CyMMBbI MEPBBIX N YJIEHOB MPOTrPECcCUid, MOMHUMO CBOETO OCHOBHOTO HA3HAYCHUS,
MO3BOJISIET HEOJHOKPATHO BO3BpAlAThCA K BBIYHUCICHUSAM, TOXJIECTBEHHBIM MPEOOpa3oBaHUsAM, PEIICHUIO YpaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapaKTepUCTUYECKHE CBOMCTBA apU(METUYECKOW M TeOMETPUYECKOM MPOrpeccuii, YTO MO3BOJISET
paclIpUTh KPYT IPEAJIAracMbIX 3a/1a4.

DneMeHThl KOMOMHATOPUKU U TeOpUU BeposiTHocTei (13 yacoB).

KomOunHaropHoe npaBuiio yMHOxkeHus1. IlepecranoBky, pa3Menienusi, couetanus. OTHOCUTENbHAs YaCTOTa U BEPOSITHOCTh
CIIy4aiiHOTO COOBITHSI.

Llenp: O3HAKOMUTH OOYYAIOIIMXCS C TOHATHSMU TNEPECTAHOBKH, pPAa3MEIIECHUS, COYETAaHHUS U COOTBETCTBYIOLIMMU
dbopmynamu JJid OACYETa UX YKCIIA; BBECTH IMOHATHS OTHOCUTEIbHON YaCTOThI U BEPOSITHOCTH CIIy4aillHOTO COOBITHSI.

N3yuyeHue TeMbl HAUMHAETCA C PELICHUS 3a/1a4, B KOTOPBIX TPEOYETCS COCTaBUTh T€ WM MHbIE KOMOMHALIMK 3JIEMEHTOB H.
MOJICUMTATh UX YUCIO. Pa3zpsicHseTcss KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS, KOTOPOE UCIOJHATCA B AAJIbHEUILIEM IIPU BBIBOJE
dbopmyn miig mojacu€Tra 4uciaa MEepecTaHOBOK, pa3MelleHud u couetanuil. [Ipu u3ydeHuUM NaHHOrO Marepuaia HEoOXOAUMO
oOpaTUTh BHUMaHUE OOYYAIOIIMXCS HAa pPa3jIMyUe MOHATHHA «pa3MELICHHE» M «COYeTaHue», cHhopMUpOBaTh y HUX yMEHHE
OTpeeNsATh, O KAKOM BUJIe KOMOWHAIMI UIET peub B 3aJa4e.

B nanHoit Teme oOywarommuecss 3HAKOMSTCS ¢ HaYaJIbHBIMH CBEICHHUSMH M3 TCOPHUU BEPOSTHOCTEH. BBoasSTCS MOHSATHS
«cIryyalfHOE COOBITHE), «OTHOCUTENBHAS YAaCTOTaY, «BEPOSTHOCTD CIIy4aliHOro coObITUsY. PaccMaTpuBaroTcs CTaTUCTUUECKUN U
KJIACCUUECKUM MOAXO0/IbI K ONPEAETICHUIO BEPOATHOCTU CaydaitHoro coObITHsi. BaxkHo 00paTuTh BHUMaHuE 00y4arouxcs Ha To,
YTO KJIACCUUYECKOE OIpeIeNICHNE BEPOSITHOCTH MOYKHO MIPUMEHSTh TOJIBKO K TAKMM MOJEISIM PEaIbHBIX COOBITUM, B KOTOPBIX BCE
UCXO/JIbI SIBJISIIOTCA PABHOBO3MOMXHBIMH.

Hrorosoe noBTopenue (21yac).

Lens: [ToBTOpEeHHE, 00001IEHNE U CUCTEMaTH3alMs 3HAHUI, YMEHUI U HABBIKOB 3a KypC ajareOpbl OCHOBHOM
00111600pa30BaTEIHLHOM IIKOJIBI.

[lepeyenb KOHTPOIBHBIX padOT B 9 Kitacce

Kontponbshas padota Ne 1 «KBaapaTHblil TpEXUIeH»
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KonTponbnas pabota Ne 2 «KBagpatnunas QyHkuus u e€ rpapui»

KontponbsHas padota Ne 3 «YpaBHEHHS U HEPABEHCTBA C OJHON MEPEMEHHON»
KonTtponbsHas padora Ne 4 «YpaBHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMID)
KonTponbHas pabota Ne 5 «Apudmernyeckas nporpeccus»

KonTponbHas padota Ne 6 «I'eomeTpuueckasi mporpeccusi»

KonTponbhas padota Ne 7 «31eMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEM
HToroBas KOHTpoJIbHAs paboTa

3. TemaTnueckoe niIaHMpPOBaHNE

7 Kmace
Pa3znen Ko Tembl KoJu-Bo yacos OcHoBHbBIE BU/bI 1eSITeJIbHOCTH 00yUYalommxcsi (Ha ypoBHe OcHoBHBIE
JI-BO Y4eOHBIX JieiicTBHI) HaIllpaBJICHUA
4acoB BOCIIUTATEIbHOM
AeATeJIbHOCTH
BoipaxkeHus. 22 BoipaxkeHus ) HaxoauTh 3HaueHus 1,2
ToxnecTBa. YMCJIOBBIX BBIPAXKEHUM, a TAK)KE BBIPAKEHUH C IEPEMEHHOM NpU
YpaBHeHus. YKa3aHHBIX 3HAYEHUX NepeMeHHbIX. Mcronp30BaTh 3Haku >, <, >,
<, YATaTbh ¥ COCTABJIATH JBOIHBIC HEPABEHCTBA.
[TpeobpazoBanus 4 BoInonHATE npocTeiiime npeodpa3oBaHus BEIPaKEHUH: TPUBOINUTH 1,6
BBIDAKEHHI 110/100HBIE CllaraeMble, pacKpbIBaTh CKOOKH B CyMMeE M Pa3HOCTH
Konumponvnas 1 BLIPDAKCHUH. 2,5
paboma Ne 1 no Pemats ypaBHeHHUs BUa aX = D npu pa3invHbIX 3HaYCHUsIX a U D, a
me_/ue«BblpameHug u TAKXKC HCCJIOXKHBIC YPaBHCHHA, CBOAAIIUCCA K HUM.
mocoecmea. Hcnonp30BaTh annapar ypaBHEHUH U1 pELIEHHS TEKCTOBBIX
VpaBHEHHE C OJHOI 7 3aJ1a4, MHTEPIPETUPOBaTh pe3ynbTar. Mcnonas3oBaTe npocreiinime 3,6
TIepeMEHHOIA. CTaTUCTHUYECKUE XapaKTEPUCTHKH (CpeaHee apu(pMETHUECKOE,
CTaTHCTHYCCKHE 4 pa3Max, Mojia, MeIMaHa) JJIs aHaJIM3a psfa JaHHBIX B HECIOKHBIX 45
XapaKTEPUCTUKH CuTyanusx.
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Konmponsnasn 57,8
padoma Ne 2 no meme
«Ypasnenusny»
DyHKIUH 11 |@yHKIMS U UX Beruncnsats 3HadeHHs PYHKIMH, 3aJaHHON (POPMYIIOH, COCTABIIATh 1,6
rpaduku Ta0uIbel 3HaUeHUH GyHKIuuU. [1o rpaduky GyHKIIMK HAXOIUTH
3HaYeHHE (PYHKLUH 110 U3BECTHOMY 3HAUCHHIO apTyMEHTa U peulaTh
oOpatHyto 3afady. CTpouTh rpauky NpsMoi IpONOPLHUOHATIBHOCTH
1 JIMHEHHOH (DYHKIMH, ONTMCHIBATh CBOMCTBA ATHX (PYHKIUH.
[TonnMartsk, Kak BisieT 3HaK Kodddunumenta K Ha pacronoxeHue B
KOOPIMHATHOM TutockocTh rpaduka pynkmu Y = KX, rae K # 0, kak
3aBUCHUT OT 3HaueHui K 1 b B3aumHoe pacriosnoxeHne rpagukoB AByX
byukmii Buaa y = KX + b, mimrocTpupoBaTh 3TO Ha KOMIIBIOTEPE.
MHTepnpeTupoBath rpadMKu peaibHbIX 3aBUCUMOCTEH,
onucbiBaeMbIX hopmynamu Buaa Y=KX, rae k#0 u y=kx+b
Jluneitnas pynkuus 3,5,6
Konmponvnas 57,8
paooma Ne 3 no meme
«DynKkyuuy»
Crenensn ¢ 11 |(Crenenb u ee BHIYMCIATS 3HAUEHUS BhIpaXkeHHit Buja a", Tie a — IPOU3BOJIBHOE 1,4
HATYpPaJbHBIM CBOMCTBA Y1CII0, YCTHO M MMCbMEHHO, a TAK)KE C MOMOIIBIO KAJIBKYIATOPA.
nmoKasarejiemM DopMyIHpOBaTh, 3AMUCHIBATH B CAMBOJIMYECKOUN opMe 1
00OCHOBBIBAaTh CBOICTBA CTETIEHU C HATYPAJIbHBIM I10KA3aTENIEM.
[IpMeHsTh CBOMCTBA CTENIEHHU I TPe0Opa30BaHUs BHIPAKEHUH.
BBINONIHATE YMHOXKEHHE OJTHOWIEHOB U BO3BE/IEHHE O/IHOUWIECHOB B
ctenieHb. CTpouTh rpadpuku GyHKIMMA y:X2 u Fxs. Pemate
rpadudeckn ypasHerns x°= kx +b, x*=kx+b, re k u b — Hexoropsie
qrca.
OIHOYIIEHBI 2,3

22




Konmponvnasn 5)
paooma Ne 4 no
meme«Cmenens ¢
HamypanibHbIM
nokazamenemy
Mmuorousensl| 17 |Cymma u pa3HOCTb 3anuchIBaTh MHOTOWIEH B CTAHAAPTHOM BUJE, ONIPEIEISTh CTENEHb 1,2,3
MHOT'OYJICHOB. MHOTrouJieHa. BBIIIOIHATE CI0KEHUE U BBIUNTAaHUE MHOTOWIECHOB,
[IpousBenenue YMHOXEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOUYJIEH Ha MHOTOYJICH. 4,5
OJIHOYJICHA U BbINOTHATE Pa3iioKeHHE MHOTOUJIEHOB HA MHOKUTEINN, UCTIOJIb3YSI
MHOTOYJIEHA BBIHECEHHE MHOMKUTEJS 38 CKOOKH U CIIOCOO IPYIITMPOBKH.
[IpuMEHATH 1EUCTBUSA C MHOTOYJICHAMH IIPU PEILICHUH
Konmponvnas Pa3HOO0pa3HBIX 33/1a4, B YACTHOCTHU IIPU PEIICHUU TEKCTOBBIX 3a/1a4 C 5,7
paooma Ne 5 no [MOMOIIBIO YPABHEHHUI.
meme«Cymma u
pasznocmup
MHO204.1€H08.
[Ipou3BeneHue 1,3,6
MHOTOYJICHOB.
Konumponvnasn 5
paboma Ne 6 no meme
«IIpouszeedenue
MHO2041€H06)»
DopmyJIbl 19 KBazpar cymmsl U JloKa3bIBaTh CIIPABENIMBOCTD (POPMYJT COKPALIEHHOTO YMHOXKEHUS, 3,4,6
COKpAaIlleHHOT KBaJ[paT pa3HOCTH [IPUMEHSTH UX B TPEOOPA30BAHUSIX LENBIX BRIPAKECHHUH B
0 YMHOKCHUSI Pa3HOCTb KBaJpaToB. MHOTOWIEHBI, a TAKXKe I Pa3JI0KEHUsI MHOTOWIEHOB Ha MHOXKUTEJIH. 1,2
CymMa U pa3HOCTb Vcnonb30BaTh pa3iuyHble TPeoOpa3oBaHus LENbIX BbIPAKEHUH NpU
KyOOB peleHNH ypaBHEHUH, 10Ka3aTeNbCTBE TOKAECTB, B 33/1a4ax Ha
Koumponvnas NIeTUMOCTbh, B BEIYUCIICHUH 3HAYCHUI HEKOTOPBIX BBIPAKEHUH C 5,8
padoma Ne 7 no meme IIOMOILBIO KaJIbKYJIATOPA.
«Dopmynvt
COKPau{eHH 020
IMHONCEHUS)
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[IpeobpazoBanue
[CIIBIX BBIPKCHUIT

Konmponvnasn
paooma Ne 8 no meme
«Ilpeoopaszosanue
UebIX GLIPAICEHUT

4,6

CHucTeMbl
JTHHEHHBIX
YPaBHeHUi

16

JIuneitHoe ypaBHEHUE
C ABYyMsI
[EPEMEHHBIMH U UX
CHUCTEMBI

OnpenensTs, ABISAETCA JIU IIapa YUCEIl PEIIEeHUEM JaHHOTO YpaBHEHUS
c 1ByMs niepeMeHHbIMU. HaxoauTh myTem nepedopa Lesble peneHus
JIMHEHHOTO ypaBHEHHUs C IByMs llepeMeHHbIMU. CTpOuTh rpaduk
ypaBHeHust ax+by=c, rae a0 wim b#0. Pemare rpadpuueckum
CIIOCOOOM CHCTEMBI JIMHEHHBIX YPAaBHEHHH € IBYMsI IEPEMEHHBIMHU.
[TprMeHSTH crT0cO0 MOJICTAHOBKU B CIIOCOO CIIOKEHUS TIPH PEIICHUH
CHCTEM JIMHEHHBIX YpaBHEHUH C IByMs IIepeMEHHbIMU. PermaTs
TEKCTOBBIE 3aJjauy, UCIOJIb3Yys B Ka4eCTBE allre0pandeckoi MoaeIu
cucTeMy ypaBHeHUH. IHTeprpeTHpoBaTh pe3ybTar, MOIy4eHHbIH
[IPU PELICHUN CUCTEMBI.

Pewenne cucrem
JIMHENHBIX YpaBHEHUN

10

Koumponvnasn
paboma Ne 9 no meme
«Cucmembut
VIUHEUHBIX YPAGHEH U
U UXx peuienun,

1,4,6

3,4,7

IHoBTOpPEHHE

DyHKIMH.

OIHOYIECHEL.

MHOTro4JIEHEI.

Dopmysl
COKPAILIEHHOIO

YMHOXCHHNA.

S
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TMHEWHBIE YpaBHEHUSI. 1 2,6
CucTeMbl TUHEUHBIX
YpaBHEHUN.
Konmponvnas 1 5
padoma Ne 10
(umoczosas)
Knacc 8
Paznen Kois- |Temsl Komn- |OcHoBHBIE BUJIBI ACATEILHOCTH 00YUYaIOIINXCS OcCHOBHBIE HaIpaBJICHUS
BO BO BOCHIUTATEJILHOMN JEATEILHOCTH
4acoB 4acoB
I'naBa 1. PaunonajbHbIe IPOOH
(23 yaca)
PannonanbHbl |5 @opMyIMpOBaTh OCHOBHOE CBOWCTBO panMoHanbHOM |[laTpmoTndeckoe Bocriuranue
e Opobu U Hux IpoOM M TpPUMEHATH €ro i npeoOpazoBaHus | TpyaoBoe BocUTaHue
CBOMCTBA npoOeil.  BBINMONHAT,  CIOXKEHUE,  BBIYUTAHUE, | DCTETUUYECKOE BOCIIUTAHUE
Cvaina ale YMHOXEHUE U JICJICHHE pallMOHANbHBIX JIpobOeil, a|lleHHoCTH HaydyHOro MO3HAHUS
;;HOCTB TaKKe BO3BEJACHUE JpOOM B CTENeHb. BEIMOMHATE | DPuznueckoe BOCITUTaHHE,
E o6ei pa3IMyYHbIE npeoOpa3oBaHus palnroHaIbHbIX | popMHUpOBaHUE KYJbTYpPBI
P BBIPAKECHUM, JOKA3bIBATh TOXKAECTBA. 3HATh CBOMCTBA [3[I0POBbSI M 3MOIMOHAIIBHOTO
Kontponbhas |1 k
aborta Nol dyHKIHE Y= ¥, Tae k#0, B yMETh CTPOHTH ¢ rpaduk Onaronostyms
P B Y ’ 1Y P p " | DKOJIOrM4ecKoe BOCIIUTAHUE
Hcnonb3oBaTh  KOMIBIOTEp Il MCCJIEIOBAHUS
[Tpoussenenu |10 .
MOJIOKECHHS TpaduKka B KOOPJAWHATHOM IIJIOCKOCTH B
€ M 4YacTHOE
. 3aBHCHMOCTH OT K
npo0eit
KontponpHas |1
pabota Ne2

I'nasa 2. KBajgpaTHble KOpHH
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(19 yacoB)

JleiicTBuTens |2 [IpuBoaAUTH IpUMEPbI palMoHaIbHBIX u |[laTproTyeckoe BociuTaHue
HBIC YHCIIa UppallMOHAIBHBIX  uuceld. HaxomuTe  3HadeHus |[['pakmaHckoe ©W JIyXOBHO-
Apndmeriie |5 apu(pMETUYECKUX KBAJPATHBIX KOPHEH, HCIOJb3Ysl|HPABCTBEHHOE BOCIIUTAHUE
KU npu  HEOOXOAMMOCTH  KalbKynaTtop. Jloka3bIBaTh|DcTeTUYECKOE BOCITUTAHUE
N — TEOPEMBI O KOP_I;G U3 Tpou3BeleHUus u JApoou,|LleHHOCTH HAyYHOTO MO3HAHUSA
KOpeHD TOXKJIECTBO vaizg|, IPUMEHATD X g | Puznyeckoe BOCIMTAHUE,
peoOpasoBaHmAX BeIpaKkeHHUH. OcBOOOKIaTECs ot | POPMUpOBaHIE KyJIbTypbl
CaoiicTBa 3 . — |3M0pOBBSI M HMOIMOHAIBEHOTO
apu(MeTHICC MPPALMOHAILHOCTH B 3HAMEHATEIIAX apobeit Buga “* | oo oty Hs
KOT'0 VBl | BBRIHOCHTH MHOXHTEIb 3a 3HAK KOPHS H
KBaJIpaTHOTO BBIHOCUTh ~ MHOXHTEIh  IMOJA  3HAK  KOPHS.
KOPHSI Hcnonp30BaTh KBaJpaTHbIE KOPHU MJSl BBIPAKECHUS
K NEPEMEHHBIX M3 TEOMETPHUECKUX U (PHU3UIECKUX
OHTpoJIbHaA |1 r
pa6ota Ne3 dopmyn. Ctpouts rpadux PyHkumm y=‘*wu
WUTIOCTPUPOBATh Ha rpaduke e€ CBONCTBa
[Ipumenenue |7
CBOMCTB
apudmeTniec
KOTO
KBaJIPaTHOTO
KOPHSI
Kontponbshas |1
pabota Ne4
I'nasa 3. KBagpaTHble ypaBHeHUs1
(21 gac)
KBanmparaoe |10 Pemarp  kBaapaTHble  ypaBHeHWs.  HaxoauTb |DcTeTHUECKOE BOCTIUTAHUE
ypaBHEHUE W noJ0OpOM  KOpPHM  KBaJpaTHOTO  ypaBHeHHd, | [l[eHHOCTH Hay49HOTO MO3HAHHUS
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€ro KOpHU ucrnone3ysa reopeMy Buera. MccnenoBars kBanpatusie | Pu3ndeckoe BOCIIUTaHUE,
KortponbHas | 1 yYpaBHEHHUA MO AUCKPUMHHAHTY M KOdPuimeHTam. | (popMUpoBaHUE KYJIBTYpBI
paboTa Ne5 Pemate npoOHbIEe paloHaNbHBIE YPAaBHEHHMsSI, CBOS |3J0POBbS M 3MOLUOHAIBLHOTO
pelieHue TaKUuX YpPaBHEHHM C  MOCJIEAYIOIIUM | OJIaronosydus

JHpoburbie 9 UCKJIIIOYEHWEM  TIOCTOPOHHHUX  KOpHEW.  PemaTe | DKOJIOrM4eckoe BOCIUTAHUE
palMOHAaJIbHbI TEKCTOBBIE  3aJa4yM, MCIOJb3yd KBaJpaTHbIE U
€ YpaBHEHUS JIpOOHBIE YpaBHEHUS
KonTtpomnbHas |1
pabota Neb

I'naBa 4. HepaBencrBa

(20 yacoB)
Yucnosble 8 @opMynUpoOBaTh U JOKA3bIBATh CBOWCTBA YHUCIOBBIX |[ pakgaHCKOE H  JyXOBHO-
HEPABEHCTBA HEpaBeHCTB. Mcnonb30BaTh anmapar HEPABEHCTB IS | HPABCTBEHHOE BOCIIUTAHUE
u UX OLICHKM TOTPEIIHOCTA W TOYHOCTH NpHOImxkeHus. |LleHHOCTH HayqHOTro MO3HAHUS
CBOMCTBa Haxoauts nepeceueHust 1 o0beAMHEHNE MHOXKECTB, B|Dusnueckoe BOCIIUTAHMUE,
KoHTponbHas |1 9aCTHOCTH  MHCIOBBIX  IPOMEXYTKOB. PeiuaTL dbopmupoBaHue KYJIbTYpbI
pabota Ne7 JIMHEMHBIC HEPAaBEHCTBA. Pemars CUCTEMBI JTMHEWHBIX |340POBb U 3MOLMOHAIBHOTO

HEPaBEHCTB, B TOM YHCJIC TAKUX, KOTOPBIC 3aMMCaHbI B |0Jaronoxydus

Hepasenctsa |10 BUJIC IBOMHBIX HEPABEHCTB
C OJIHOM
MIEPEMEHHOU
Y UX CUCTEMBI
KontponbHas |1
pabota Ne8

I'maBa 5. CteneHs ¢ HeJBIM IOKAa3aTeJIeM. JJIEMEHTBI CTATUHCTHKH

(11 yacoB)

‘ CreneHp

c|6

‘3HaTb ONPENIECIICHUE U CBOWCTBA CTENEHU C HeJ'II)IM‘Tp}II[OBOC BOCIIUTAHUE
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HEIBIM
MOKa3aTEJIEM
U €€ CBOMCTBA

KontpomnbHas |1
pabota Ne9

DJIEMEHTBI 4

nokasareneM. [[puMeHsTh CBOMCTBA CTENEHH C LEIBIM
MOKAa3aTeJIeM IPU BBINOJIHEHUW BBIYMCICHUN U
npeodpa3oBaHUi BeIpaKeHUH. VCroab30BaTh 3amucCh
yucell B CTaHJApPTHOM BHUJE JJISI BBIPOKEHUS U
COTIOCTABJICHUS Pa3MEpPOB OOBEKTOB, IUTEIHHOCTH
MIPOLIECCOB B OKPYIKAIOIIEM MHUPE.

ICTETUYECKOE BOCITUTAHUE
[{leHHOCTH HAYYHOTO TIO3HAHUS

duszndeckoe BOCTIMTAHUE,
dbopMupoBaHue KYJIbTYpHI
3IOPOBbSI U OMOIIMOHAIBHOTO
OJ1aronory4us

DKOJIOTHYECKOE BOCIIUTAHHUE

[IpuBomuTh  mpUMEpPBI  PENPE3CHTATUBHOW U
CTaTUCTUKHU .
HEpenpe3eHTaTUBHON BBIOODPKHU. N3BnekaTh
uH(pOpMAIMIO U3 Ta0JMI] YaCTOT U OPraHHU30BBIBATH
uHpopmaruo B BUJE TaOJMI] 4YaCTOT, CTPOUTH
WHTEpBAIBbHBIN  psan. lMcmosb3oBaTh — HarisigHOE
MPEAICTABICHUE CTATUCTUYECKON MH(OpPMAIUU B BUJIE
CTOJIOUATBHIX W KPYTrOBBIX JUarpaMm, IOJUTOHOB,
TUCTOTPaMM
IloBTOpEHME BrINnonHATH pa3In4YHbIC npeoOpazoBanus |[paxxgaHckoe U JAYXOBHO-
(8 uaco) pallMOHANIBHBIX BBIPAKECHUI, JI0KA3bIBaTh TOXIAECTBA. | HPABCTBEHHOE BOCIIUTAHUE
” OcBoO0X1aThCS oT UPPaLOHATIBHOCTH B| TpynoBoe Bociutanue
Mrorospiit satet = : DCTETUYECKOE BOCIIUTAHUE
(1 gac) 3HAMEHaTeNlsIX ApoOeil Bumga V&, VEive, BBIHOCUTH
€HHOCTH Hay4YHOTO MO3HAHUS
HNrorosas KOHTpPOJbHAsA pa60Ta MHOJXHUTCJIb 3da 3HAK KOPHA W BBIHOCUTL MHOZKUTCIIb H ¥
Jy . | PHu3HYeCcKOe BOCIIHUTAHUE,
(1 gac) noa 3Hak kopHsa. Ctpouth rpadux dyHKIUU y=** u
(dbopmupoBaHue KYJbTYpBI

WUTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTBa. Pemath
JIMHENHBIC HEPABEHCTBA. PemaTh CUCTEMBI JTMHEMHBIX
HEPABEHCTB, B TOM YMCJIE TAKHUX, KOTOPHIC 3alIUCaHbI B
BHUJIE JIBOWHBIX HEpaBEeHCTB. [IpuMeHATH CBOWCTBA
CTEIIEHW C LEJbIM I[I0Ka3aTeJIeM IPU BBINIOJHEHUU
BBIYHCIICHUN 1 TTPeoOpa30BaHUl BRIPAKCHUI.

30pOBbSI U HMOLMOHAIBHOTO
OJslaronoayyus

Bcero yacos: 102. B Henemnro: 3 gaca.
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KonTponbubix padot: 10

Knacc 9

Paznen

Koin-
BO
4acoB

Tembl

Kon-
BO
YacoB

OCHOBHBIC BUIBI ACATCILHOCTH O6y‘IaIOHII/IXC5I

OCHOBHBIC HalIpaBJICHUA
BOCHHUTATEIILHOM ACATCIIBHOCTHU

(22 gaca)

I'naBa 1. KBagparuunas gyHkums

OyHKIUA |
UX CBOMCTBA

KBanparnsiit
TPEXUJICH

4

KonTponbHnas
paboTta Nel

KBagpartnuna
s QyHKIHS U
e€ rpaduk

8

CrenenHas
GyHKUHS.
Kopens n-u
CTENEHU

KonTposbHas
pabota Ne2

Brrauciars 3HAYECHUS byHKUINH, 3a1aHHOMN
dopmynoi, a Takke ABYMS U Tpemsl (POopMysIamH.
OnuceiBaTh CBOMCTBa (YHKIMA Ha OCHOBE UX
rpadguueckoro mnpeacraBieHus. HHTepnpeTupoBaTh
rpaduku  peandbHbIX 3aBucuMocTel. [lokaswiBaTh
CXEMaTHUYECKH  TMOJOKEHWE Ha  KOOPJIWHATHON
miockoctd rpadukoB GyHKIMH y=ax®, y=ax’+n,
y=a(x-m)°. Ctpouts rpapux (GyHKIHH y=ax’+bX+C,
YMETb YKa3bIBaTh KOOPAMHATHI BEPIIMHBI MapadoJIbl,
e€ 0Cb CHMMETPHUH, HAITpaBJIeHUE BETBEW MapadoJIbl.

N300paxarh cxeMaTH4ecku rpapuk (QyHKIUH y=X'C
YyEéTHBIM M HEYETHBIM N. [loHMMaTh CMBICH 3amucen

af 4f
Buga *?, Y9 u 1.1., rae a — Hekoropoe umcio. metsb
MIPEJCTABJICHUE O HAXOXKICHUHU KOPHEHN N-I CTENEHU C

IMIOMOMIBIO KAJIBKYJIATOPA.

DCTETUUECKOE BOCITUTAHUE
[lenHOCTH HAYYHOTO MO3HAHUS

dusnueckoe BOCIIATAHUE,
(dbopmHpoBaHUe KYJbTYpPBI
3I0pOBbS U 3MOLIMOHAJIBHOIO
OJlaronoy4uus

DKOJIOTUYECKOE BOCITUTAHUE
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I'naBa 2. YpaBHeHHsI M HEPABEHCTBA C OJHOM MepeMeHHO

(14 gacoB)

YpaBHeHUs C
OJHOMN
IIEPEMEHHOU

Hepasencra
C OJHOU
IIEPEMEHHOU

5

KonTponbHnas
paborta Ne3

Pemars ypaBHeHUsI TpeThel M YETBEPTOU CTENEHU C
IIOMOLIBI0 PA3JI0KEHHUSI HA MHOXHUTEIU U BBEICHUSA
BCIIOMOTATEIIbHBIX IIEPEMEHHBIX, B YACTHOCTH PEIIATh
OukBagpaTHele  ypaBHeHus. Pemarts  apoOHBIE
palMOHAJIBHBIE YPAaBHEHMS, CBOJII MX K LEJIbIM
YPAaBHEHMSIM C MTOCIEAYIOIMIEN TPOBEPKON KOPHEHN.

Pemars HCPABCHCTBA BTOpOﬁ CTCIICHU, HCIIOJIb3Ys
Fpa(bI/I‘IGCKI/IG IMpCaACTaBJICHUA. Hcnomnb3oBath MCTOI
HHTCPBAJIOB JJIA peUICHUA HCCJIOXHBIX
painOHAJIbHBIX HCPABCHCTB.

[TatproTryeckoe BOCIUTaHUE
I'paxxkmanckoe W JQyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE
DcTeTHYecKoe BOCIIUTAaHUE
[leHHOCTH HAYyYHOTO O3HAHUS
duznueckoe BOCIIUTaHUE,
(dopMupoBanue KYJbTYpPBI
30pOBbSI W 3MOLIMOHAJIBHOIO
OJiarononyuus

I'maBa 3. YpaBHeHusi 1 HEPABEHCTBA € JABYMsl llepeMeHHbIMH

(17 wacoB)

YpaBHeHUs C
TBYMSI
IEPEMEHHBIM
u u ux
CUCTEMBbI

10

Hepasencrtaa
C JIBYMS
nepeMEHHBIM
U U ux
CUCTEMBI

Ctpouts rpadvku ypaBHEHUH ¢ JBYMS IEPEMEHHBIMU
B MPOCTEULINX ClIyyasix, KOrjna rpaQukoM SsBIsSETCS
npsimasi, mapabona, rumepOoisia,  OKPY>KHOCTb.
Hcnonp3oBath UX g TpapUuecKoro perieHus
CUCTEM ypaBHEHMI C IByMsI IEPEMEHHBIMH.

Pemate cnocoOOM TOACTAHOBKM CHCTEMBI JIBYX
ypaBHEHUU C ABYMsI IEPEMEHHBIMH, B KOTOPBIX OJHO
ypaBHEHUE MEpBOM CTENEHU, a Jpyroe — BTOPOU
CTCIICHU.

Pemars TekCTOBBIC 3aJ1a4u, HCIIOJIb3ysd B KadCCTBC

I'paxxkmanckoe W JQyXOBHO-
HPABCTBEHHOE BOCIIUTAHUE
[{enHOCTH HAYYHOTO MO3HAHUS
dusnueckoe BOCIIHUTAHUE,
dbopmupoBaHue KYJIbTYpbI
310pOBbS U 3MOLIMOHAJIBHOIO
Oyiaromonyuus

30




KonTtponpHas
pabota Ned

anreOpanvyeckoi MOJIENIM CUCTEMY ypaBHEHUIN BTOPOM

CTEIIEHW C  JBYMSl  TNEPEMEHHBIMH;  pellaTh
COCTaBJICHHYIO CUCTEMY, UHTEPIPETUPOBATH
pe3ynbTar.

I'nmaBa 4. Apudpmerndeckasi U reOMeTPUIECKAs MPOTPECCUH

(15 yacoB)

Apudmernue
cKas
porpeccust

7

KonTtponbsHas
pabota Neb

I'eomerpuuec
Kasi
IIpOrpeccus

KonTposbHas
paboTa Ne6

[IpumeHsITh WHACKCHBIE O0O3HAYCHMS ISl YJICHOB
rocaeaoBaTenpHocTer. [IpuBOINTE MpUMEPHI 3a1aHUS
nocjeAoBaTeapHOCTEd  (OpMyINIoON N-TO  4WieHa U
PEKYpPpEHTHOM (HOPMYIIOi.

BoiBoguth (popmyiibl N-ro uneHa apudMeTHyecKon
MPOTrPECCUN U T€OMETPUUYECKON MPOrPECCUU, CYMMBI

IIEPBBIN N YJICHOB apupMeTuIecKon 51
FEOMETPUYECKOW IPOrpecCHUil, pelarb 3axaduu ¢
UCroJib3oBaHueM  3Tux  dopmyn.  Jloka3piBaTh

XapaKTEPUCTUUECKOE CBOMCTBO apu(PMETHUECKON U
reOMETPUYECKOU MPOTPECCUI.

Pemate 3a7aun Ha CIOXHBIE MPOLIEHTHI, UCIOIb3YS
IpU HEOOXOJUMOCTH KaIbKYJISITOP.

ICTETHYECKOE BOCITUTAHNE
IleHHOCTH HAYYHOTO TTO3HAHUS

dusnueckoe BOCIIHATAHUE,
(dbopmHpoBaHue KYJbTYpPBI
30pOBbSl U 3MOLIMOHAIBHOIO
OJlaronoyuus

DKOJIOTHYECKOE BOCITUTAHUE

I'naBa 5. J1eMeHTHI KOMOMHATOPUKH M TEOPUH BEPOSITHOCTH

(13 yacos)
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DeMeHThI Boimonnute mepebop Bcex BO3MOXKHBIX BapHaHTOB |llaTpuoTnueckoe BocmuTaHue
KOMOHHATOpU g nepecuéta 00beKTOB U KoMOuHauui. [Ipumensts |'pakganckoe U JyXOBHO-
KU MPaBUIIO KOMOWHATOPHOTO YMHOKEHHUSI. HPaBCTBEHHOE BOCITUTAHUE
DcTeTn4ecKoe BOCIIUTaHUE
HauvanbHble Pacro3HaBaTh 3aauM  Ha  BBIYMCIEHHE  YHUCIIA
. . IleHHOCTH HAyYHOTO MMO3HAHUS
CBEACHHUS U3 IEPECTAaHOBOK,  pPa3MEIlEHUH, cCoueTaHUd U
dusznyeckoe BOCIIMTAHUE,
TEOpUHU IPUMEHATH COOTBETCTBYIOIINE (DOPMYJIBI.
. (dopMupoBanue KYJbTYPBI
BEPOSATHOCTEN .
BpryucnATh  4acTOTy — CIy4aHOrO  COOBITHS. |310pOBbS M 3MOLMOHAILHOIO
KonTtpoasHast OueHuBaTh BEPOATHOCTh CIY4allHOTO COOBITHS  C|OIaromnoxydus
pabota Ne/ IIOMOIIBI0  YaCTOTHI, YCTAHOBJIECHHOW  OIBITHBIM
nyTéM. Haxoautb BEpOSTHOCTh CIy4alHOTO COOBITHUS
Ha OCHOBE KJIACCUYECKOT0 OTpe/ieNICHUs
BEpOATHOCTU. [IpUBOIUTH MpHUMEPHI TOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH.
IloBTOpEHME OnuceiBath cBoiicTBa (¢yHKIMI Ha ocHoBe ux|Ilarpuornyeckoe BocnuTaHue
(21 uac) rpaduueckoro mpenacrtaBieHud. MHrepnperuposath| TpynoBoe BocnuTaHue
rpadgukn  peanbHbIX 3aBUcHMocTed. [loka3biBaTh | DcTETHUECKOE BOCIIUTAHUE
Hrorosas CXEMAaTUYEeCKH  TOJIO)KEHHWE Ha  KOOpAuHATHOM | LIeHHOCTH Hay4HOrOo MO3HaHMS
. 20 a2
KOHTPOJIbHAS mIocKocTH rpadukoB (QyHKIMH y=ax", Yy=aX“+n,|duszndeckoe BOCIIUTAHUE,
2 2
paboTa y=a(x-m)°. Crpouts rpadux ¢yakimm y=ax +bx+c, dpopmupoBanue KYJBTYpPbI
YMETh YKa3bIBaTh KOOPAMHATHI BEPUIMHBI MapabOIIbl, |30POBhSI W SMOIMOHATHHOTO
e€ OCh CHMMETpHUH, HaIlpaBJICHWE BETBEH MapaboJIbl. |0Iaronomydus

Pemare HepaBeHCTBa BTOPOW CTENEHHW, HCHOJIB3YS
rpadguueckue mnpencrabiieHusd. Mcmoap30BaTh METOJ
WHTEPBAJIOB TUISt peneHus HECIIOKHBIX
palMOHAIIBHBIX HEpaBeHCTB. lcronb3oBare MX s
rpadUyecKoro peueHus CUCTEM YpaBHEHUHN C JIByMs

DKOJIOTHYECKOE BOCITUTAHUE
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INEPEMCHHBIMMU.

Pemate cnocoOOM TOACTAaHOBKM CHUCTEMBI JIBYX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMH, B KOTOPBIX OJHO
ypaBHEHUE TMEpPBOW CTENEHU, a Jpyroe — BTOPOHU
CTEIEHHU.

Pemare TekcToOBBIE 3amaun, UCIIONB3YS B KadyeCTBE
anreOpandecko MOJIeIM CUCTEMY YpaBHEHUI BTOPOM
CTENEHW C  JBYMs  IE€PEMEHHBIMHM;  pelaTh
COCTABJICHHYIO CUCTEMY, MHTEPIPETUPOBATH
pe3ynpraT.  BpBomuTh  Qopmynsl N-ro  4ieHa
apu(MeTUYeCKOl Mporpeccuu M TIeOMETPUYECKON
IIPOTPECCHH, CYMMBI IIEPBBIN N WICHOB
apu(pMETUYECKON U TEeOMETPUYECKON MpOTpeccui,
pemarh 3a7a4d C MCHOJIb30BAaHUEM HTUX (HOPMYIL
Jloka3bIBaTh XapaKTEepUCTUYECKOE CBOMCTBO
apu(pMETUYECKO M TeOMETPUYECKOM MpOrpeccuil.
OueHuBaTh BEPOATHOCTh CIYYalHOTO COOBITHUSI C
NOMOIIBIO  YaCTOTHI, YCTAHOBJIEHHOM  OIBITHBIM
nyTéM. HaxoauTh BEpOSTHOCTD CIY4ailHOTO COOBITHS
Ha OCHOBE KJIACCUYECKOTO ONPENEIICHUS
BeposTHOCTU. [IpUBOAUTE MpUMEpPHI TOCTOBEPHBIX U
HEBO3MOYHBIX COOBITHH.

Bcero yacos: 102. B Henemro: 3 gaca.
Kontposnbhbix padot: 10

CoryacoBaHo CoryiacoBaHo
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[IpoTokoi Ne 3acelaHus 3amecturelnb qupekTopa no Y BP
MO marematukoB MBOY COIII Nel 1

OT « » aBrycra 2022rona
T BI'YCT rox H.B.CxoBopoja

Pyx. MO « » aBrycra 2022rona

34



		2022-10-14T11:48:36+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №11 СТАНИЦЫ НИЖНЕБАКАНСКОЙ МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ КРЫМСКИЙ РАЙОН




