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1. TlnanupyemMble pe3yJbTaThl H3Y4eHHUS Kypca ajaredopsl B 7-9 Kkiaccax
[Iporpamma oGecrednBaeT TOCTHRKEHUE CIEAYIONMX PE3yJbTaTOB OCBOCHHS 00pa30BaTEbHON MPOTPaMMBI OCHOBHOTO
o0111ero 00pa3oBaHMS:

JIMYHOCTHBIE Pe3yJIbTAThI
e chOpPMUPOBAHHOCTH OTBETCTBEHHOI'0 OTHOIIICHUS K YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOITUXCS K CAaMOPa3BUTHUIO

¥ CaMOOOpa30BaHMI0 Ha OCHOBE MOTHBAIIMM K OOYUCHHMIO M TO3HAHHWIO, BBHIOOPY JalibHEHIIero oOpa3oBaHus Ha 0ase
OPUEHTUPOBKU B MUpE Tpodeccuil 1 npodecCuoHaIbHbIX MPEANOYTEHNH, 0CO3HAHHOMY MOCTPOSHUIO WHIUBHUIYaIbHON
o0pa3zoBaTeILHON TPACKTOPUH C YUETOM YCTOMYUBBIX TTO3HABATEILHBIX HHTEPECOB;

o chOpPMUPOBAHHOCTh KOMIIOHEHTOB I[€JIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U OOIECTBEHHOM MPaKTHKH;

o C(HOPMHPOBAHHOCTh KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUHM U COTPYJHHYECTBE CO CBEPCTHHKAMHU, CTAPIIHMH
U MJIAJIIMMU, B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BaTEIbCKOM, TBOPYECKOW U JPYTUX
BUJIaX JICSITEIbHOCTH;

e YMEHHE SICHO, TOYHO, TPaMOTHO H3JaraTh CBOM MBICIA B YCTHOM U MUCBMEHHOW PE€YU, MIOHUMATh CMBICI MTOCTABJICHHOU
3aJ1a4d, BEICTpAaUBaTh apryMEHTAIINIO, HIPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI;

e TMPEACTABICHUE O MATEMATHUYECKOM Hayke Kak cdepe YeaoBeYeCKOW AesATeNbHOCTHU, 00 3Tamax €€ pa3BUTHs, O €€
3HAYUMOCTH JJI Pa3BUTHS LIUBUIIU3ALINY;

e KPUTHUYHOCTh MBIIUICHUS, YMEHHE PAaCIO3HABAaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIWYATh THUIOTE3Y OT
dakra;

e KPEaTHBHOCTH MBIILICHHS, HHUIIMATUBA, HAXOIYNBOCTh, AKTUBHOCTh IPH PEIICHUH anreOpanyecKux 3aad;

e YMEHHE KOHTPOJHMPOBATH MPOIIECC M PE3yJIbTaT YUeOHONH MaTeMaTHICCKOU JeATeIIbHOCTH,

e CIOCOOHOCTH K YMOITMOHAJILHOMY BOCIIPHUSATHIO MaTeMaTHICCKUX 00BEKTOB, 3a7a4, PEIICHUM, pacCyKICHUH.

JIMYHOCTHBIE Pe3yJbTAThI 0CBOEHHUS MPOTrPpaMMbl y4eOHOro npeamera «MareMmaTuka» XapakTepUu3ylOTCs:

1. IlaTrproTHyeckoe BOCIIMTAHUE: TMPOSBICHUEM MHTEPECA K NMPOLUIOMY M HACTOAIIEMY POCCHUHMCKOM MAaTEMAaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSIM POCCHUMCKHMX MATEMAaTUKOB M POCCUHUCKOW MaTEeMaTUYECKOW IIKOJbI, K
HCIIOJIB30BAHUIO ITUX JOCTHIKCHHUH B IPYTUX HayKaxX M MPUKIAAHBIX cdepax.

2. I'paxknanckoe U JyXOBHO-HPABCTBEHHOE BOCIUTAHME: TOTOBHOCTHIO K BBHITIOJTHEHUIO 00S3aHHOCTEN TpaKJaHUHA
U peajiM3aliuy €ro Mnpas, MPEJACTaBICHHEM O MAaTEMaTUUECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM,



MPOIIETyp TPaKIaHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKJECHUIO STUYECKUX TTPOOIIEM, CBI3aHHBIX
C TPAKTUYECKMM TPUMEHEHUEM JIOCTHXKEHUW HAyKH, OCO3HAHHEM BAXKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIHUIIOB B
JIEATEIILHOCTH YYEHOTO.

3. TpyaoBoe BOCIIMTAHHME: YCTAHOBKOM Ha aKTHMBHOE y4YacTHUE B PEIICHHM IMPAKTHYECKUX 3a0a4 MATEMaTUYECKOU
HaAIpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMAaTUYECKOro 0Opa30BaHUS HA MPOTSXKEHUU BCEM >KM3HU IS YCIIEUIHOM
npodeccHoHanbHON JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM; OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM
UHAUBUYaIbHONM TpaeKTOpUH OOpa30BaHMS W >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX
OTPEOHOCTEH.

4. JcTeTH4ecKoe BOCIIUTAHUE: CIIOCOOHOCTHIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUN; YMEHUIO BUJIETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. LleHHOCTM Hay4YHOr0 TIO3HAHMS: OPUCHTAMEN B [ICSITEIBHOCTM HA COBPEMEHHYID CHCTEMY HAy4HBIX
MPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI U 00IIECTBA, TOHUMAHUEM MAaTEeMaTUYECKOU
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. dusuuyeckoe BOCHHUTAHHME, (OPMHUPOBAHUE KYJbTYPbl 3A0POBbS M 3MOLMOHAJBHOIO OJIATONMOJIYYHSA:
TOTOBHOCTBIO TPUMEHSTh MaTEMaTUYECKHUE 3HAHUS B WHTEpPEcax CBOETO 3/I0POBbs, BEJCHUS 3J0pPOBOTO o0Opasa >KU3HU
(3mopoBoe TMTaHUE, COANAHCUPOBAHHBIM PEXUM 3aHATUH W OTHbIXa, peryiaspHas (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 OKPYKAIOIICH Cpejbl, TIAaHUPOBAHUS TMOCTYIKOB W OIIEHKH HMX BO3MOJKHBIX TMOCJIEICTBHM IS
OKPYXKAIOIIEH Cpe/ibl; 0CO3HAHUEM TJI00AIbHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX perieHusl.

JIMYHOCTHBIE Ppe3yJbTaThl, O0ecHeYUBAKWINME aAJANTANMI0 O00y4YAKLIErocsi K H3MEHSIOUUMCS YCJI0BHAM
COLMAJILHON U MPUPOJAHOI Ccpebl:

- TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4YEpe3
MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy JIPYTUX JIIOACH, MPUOOpETaTh B COBMECTHOU JESITEILHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMU 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,
[IJIAHUPOBATH CBOE Pa3BUTHE;

- CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIlMIO KaK BBI3OB, TPEOYIOUTUIN
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC pPELICHUS U ACHCTBUSA, (OPMYIHpPOBATH U OLICHUBATH PUCKH U TOCIEACTBUS,
(bopMHUPOBATH OTIBIT.

MeTanpeameTHble pe3yJbTaThl:

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

e YMEHHE OCYIIECTBISATH KOHTPOJb IO PE3yJbTaTy M IO CHOCOOy MEWCTBHS HA YPOBHE TPOW3BOJBHOTO BHUMAHUS U
BHOCHTBH HEOOXOIMMBIC KOPPEKTUBHI;

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

e OCO3HAHHOC BJAQJCHHWE JIOTHUCCKUMHU JACHUCTBUSAMU OIPEACICHUS TOHATHH, O0OOOINEHUS, YCTAaHOBIICHUS aHAJIOTHH,
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 aHAJIOTHH) U BBIBOIBI;

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

e yMEHHE OPraHW30BBIBATH Y4YEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIBHOCTh C YYHUTEIEM M CBEPCTHUKAMU:
OTIPENIEIIATh IENH, pacrpeaeicHue GyHKIUNH U poJiel Y4aCTHUKOB, B3aUMOJICHCTBHE U OOIIHME CIIOCOOBI PaOOTHI; yMEHHUE
paboTaTh B rpyIe: HAXOAWTh OOINEe perieHue M pa3pemarh KOH(IMKTH HA OCHOBE COTJIaCOBaHUS TO3WIMN W ydéTa
WHTEPECOB; CIYIIATh MapTHEPA; GOPMYITHPOBATH, APTYMEHTHPOBATH M OTCTaUBATh CBOE MHCHHIC,

o CchOpPMUPOBAHHOCTh M pa3BUTHE Y4YCOHOM U OOIIEMOIH30BATEIILCKOM KOMIETEHTHOCTY B 0O0JIACTH HCIOJIb30BaHUS
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT - komneTeHTHOCTH);

o c(opMUPOBaHHOCTH NMEPBOHAYAITBHBIX MIPEICTABICHUA 00 UACIX M O METOJaX MaTEeMAaTHKH KaK 00 YHUBEpPCAJIbHOM 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 HWH(OpMAIMio, HEOOXOAUMYIO JUIsl  PEIICHUS  MaTeMaTHYECKUX
npoOJieM, U IPEACTABIATh €€ B MOHATHON (popMe; MPUHUMATh PEIICHUE B YCIOBUSIX HEMOIHOW U M30BITOYHOM, TOUHOU U
BEPOSTHOCTHOU MH(OpMAITUH;
yMEHHE IMOHUMAaTh M HCMOJb30BaTh MaTeMaTHYECKHE CPE/ICTBA HATVISIAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W 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, BUACTh 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] Y4EOHBIX MaTeMaTUYECKHUX
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 MBICIIA B YCTHOW U MMCHbMEHHOM peyu, MPUMEHSSI MaTEeMaTUUECKYI0 TEPMUHOJIOTUIO U
CHUMBOJIMKY, UCIIOJIB30BaTh PA3INYHBIC SI3bIKU MAaTeMaTHUKH (CIOBECHBIN, CUMBOJHNYECKHM, rpad)uuecKuii), 000CHOBHIBATH
CYXXJICHUSI, TPOBOJIMTH KJIACCU(PHUKAIINIO, TOKA3bIBATh MATEMAaTHUUECKHUE YTBEPKICHNS,
BlIaJicHHEe Oa30BbIM TMOHSITHHHBIM aIlllapaToM: HMMETh MPEJCTABICHUE O YHCIE, BJIQJCHUE CHMBOJIBHBIM SI3BIKOM
anreOphl, 3HAHUE HJIEMEHTAPHBIX (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH, HOPMUPOBAHKE MPEACTABICHUM O CTATUCTUUYECKUX
3aKOHOMEPHOCTSX B PEaJbHOM MHPE M O Pa3IUYHBIX CIIOCO0aX MX M3y4eHUs, 00 OCOOCHHOCTSIX BHIBOJOB M IPOTHO30B,
HOCSIIMX BEPOATHOCTHBIN XapaKTep;
YMEHHE BBINOJHATH alre0pandeckue MpeoOpa3oOBaHUs PAMOHAIBHBIX BBIPAXKEHUN, MPUMEHSITh HMX IS PEIICHUS
y4eOHBIX MaTeMaTUYECKUX 3a7a4 U 3aJ]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 pEllaTh JIMHEWHBbIE W KBAJpaTHbIC YPABHEHHS M HEPABEHCTBA, a TAKXKE NPUBOJUMBIE K HUM ypaBHEHUS,
HEPAaBEHCTBA, CHUCTEMBbI; MPUMEHATh TpaduyecKue IMPeACTaBICHUS JUIS PEIICHUS M HCCICJAOBaHUS YpaBHEHUH,
HEPABEHCTB, CUCTEM; IPUMEHATH IOJYYEHHbIC YMEHHMS IS PEUICHMS 3ajlad M3 MAaTEeMaTHKH, CMEXHBIX MPEIMETOB,
MIPaKTUKHU;
OBJIaJICHUE CHUCTEMON (PYHKIIMOHAJIBHBIX TOHITHH, (PYHKIIMOHAJIBHBIM S3BIKOM W CHUMBOJIMKOM, yMEHHE CTPOUTH
rpaduku GYHKIUH, OINHUCHIBAaTh HMX CBOMCTBA, MCIOJB30BaTh (PYHKIMOHAIBHO-Tpa@UUECKUe TMIPEACTABICHUS IS
ONMCAHMS U aHAJIM3a MAaTEeMAaTUYECKHUX 3a]1a4 U PEeAJIbHBIX 3aBUCUMOCTEN;
OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMU MPEJCTABICHUS W aHAIU3a CTAaTUCTUYECKUX JaHHBIX; 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 33/1a4, HE CBOJAIIMXCS K HEMOCPEACTBEHHOMY NPUMEHEHHUIO N3BECTHBIX AJITOPUTMOB.

ParmmonanbHbIC Uncaa

BrinyckHUK HaydUTCA:
e [IOHMMAaTh OCOOCHHOCTH JICCATUIHOM CUCTEMBI CUMCIICHHS,

® BJIAJICTh MOHATUAMHU, CBI3AHHBIMU C JIEJIUMOCTBIO HATYPAIIbHBIX YUCET;
® BBIpaXaTh YMCJIAa B SKBUBAJICHTHBIX (opmax, BeIOMpas HauOojee MOAXOMSIIYI0 B 3aBUCMMOCTA OT KOHKPETHOM
CUTYaIlUH,
® CpaBHUBATH U YIIOPAIOYMBATH PALlMOHAIBHBIC YUCIIA,
® BBINOJHATh BBIYUCJICHUS C PAlMOHAJIBHBIMU YHCJIAMH, COYETas YCTHBICE U MUCbMEHHBIE TNPHUEMBI BBIYMCICHUH,
MIPUMEHSATDH KAJIBKYJISTOD;
® CIIOJIb30BAaTh MOHSATHUS U YMEHWS, CBS3aHHBIC C MPOIOPLMOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMU B XOJIEC PELICHUS
MaTEeMaTUYECKHUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IPEAMETOB, BBIIIOJIHATH HECIIOKHBIE ITPAKTUYECKUE PACUETHI.
JlelicTBUTENbHBIC YHCIA
BreinmyckHuk HayyuTcs:
® JCHOJIb30BaTh HAYAJIBHBIE IIPEJICTABIICHUS O MHOXECTBE ICMCTBUTEIILHBIX YUCEIT,
® BJIAJICTh MOHATUEM KBAJPATHOIO KOPHS, IPUMEHSTH €TI0 B BBIYUCIICHUSIX.
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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 3HA4YCHUSIMU
BCJINYHH.

AJIF€6D8,I/I‘I€CKI/IC BBIPpAKCHUA

BbITyCKHUK HayYUTCS:

BJIAJIETh MOHATUSMHU «TOXKIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHME», pelIaTh 3aJaud, COAepaliue OyKBEHHBIE
JaHHbIE, paboTaTh ¢ (hopMyIamu;
BBINIOJIHATH ITPEOOPA30BaHUs BIPAXKEHUM, COAEPIKAIINX CTENEHH C LIETBIMU IMOKA3aTENIIMHA 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 BHJBI PALMOHAIBHBIX YPABHEHUM C OJHOW IEPEMEHHOW, CHUCTEMBI JBYX YpPaBHEHUM C JIBYMs
[IEPEMEHHBIMU;

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

MPUMEHSATH TpaduyecKre NpeICTaBIECHUs AJI UCCIEI0BAHUS U PEILICHUS 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 IIEPEMEHHOM U UX CUCTEMBI; PEIIAaTh KBaJAPATHBIE HEPABEHCTBA C OIIOPOM Ha
rpadguyecKkue npeacTaBiIeHuUs;

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

OcHoBHBIe oHATHA. YMcaoBbIe DYHKIIUH.

BrinmyckHuk Hayuurcs:



® T[IOHMUMAaTh M MCIIOIH30BaTh YHKIIMOHAIBHBIE TIOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHNS);
® CcTpouTh TpadUKH dJIEMEHTapHbIX (YHKUUNA; UCCIENOBAaTh CBOMCTBA YHUCIOBBIX (DYHKIHUNA HAa OCHOBE M3y4Y€HUS
MOBEICHUS UX TPadUKOB;
® [OHUMAaTh QYHKIHMIO KaK BAKHEUIITYIO MOJIEIb JIJIsl OMIMCAHMSI IPOIIECCOB U SBJICHUN OKPY>KAIOIIETO MUPA, IPUMEHSITh
(GYHKITHIO KaK SI3BIK JUTSl OMTUCAHUS U UCCIICOBAHMS 3aBUCUMOCTEH MEXTY (PU3NISCKUMU BETUIMHAMH.
YuciioBble NOCIEA0BATEIBHOCTH
BrinmyckHuK HayuuTcs:

® JIOHUMAaTh U HUCIIOJIB30BATh A3BIK HOCHCHOBaTeHBHOCTeﬁ;

® [PUMEHSATH (QOPMYIIbI, CBsA3aHHBIE C AapUPMETHUYECKOW UM TEOMETPUYECKOM MpOorpeccusMH, | ammapar,

c(hOpMHUPOBAHHBIM TPU U3YYCHHM JIPYTUX pa3lIeJIOB Kypca, K PEIICHUIO 3aja4, B TOM YHCIE C KOHTEKCTOM U3
pEATbHOM KU3HU.

BrinmyckHuK HayduTCs peliaTh KOMOMHATOPHBIC 3a/1a4u HAa HAXOXKJICHHUE Ynciia 00bEKTOB UM KOMOUHAITUIA.
Ciny4yariHble COOBITHS U BEPOATHOCTD

BBIHYCKHI/IK HAaY4YHUTCA HAXOAUTHb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTD CJ'Iy‘I&fIHOFO COOBITHS.

2. CopeprkaHue y4eOHOI0 nmpeaMera.
7 RJIACC

IToBTOpenue 3 yaca

1. BoipaxeHus, TOXKAECTBA, YpaBHeHHs (22 yaca)

UucnoBbie BhIpaXeHHs ¢ TiepeMeHHbIMH. [IpocTeiiiie npeoOpa3zoBanus BeIpaKeHUI. YpaBHEHUE, KOPEHb YPAaBHECHMUS.
JIuHeliHOE ypaBHEHHUE C OJHOUM MepeMEeHHOM. PellleHre TeKCTOBBIX 3aJa4 METOJIOM COCTaBJIEHUsI ypaBHEHUI. CTaTUCTUYECKHE
XapaKTEPUCTUKH.

OcHOBHas 1elb - CUCTEMAaTU3UPOBaTh U O0OOIIUTH CBEACHUS O MPeoOpa3oBaHUAX aNreOpanvyecKux BBIPAKEHUA U
pEIIEHUY YPABHEHUN C OJTHON EPEMEHHOM.

IlepBas Tema kypca 7 kiacca SIBJISIETCS CBSI3YIOIIMM 3BEHOM MEXKIYy KypCOM MAaTeMaTMKH 5-6 KIaccoB U KypcoMm
anreOpbl. B Hell 3aKperisitoTCsl BEIUUCTUTENbHbIE HABBIKK, CUCTEMATU3UPYIOTCS U 0000IIat0TCsl CBEJIEHUs O MPeoOpa30BaHUIX
BBIPAKCHUH U PELLICHUN YPAaBHEHUN.




HaxoxaeHune 3HaueHUN YMCIOBBIX M OYKBEHHBIX BBIPQKEHHUI JaeT BO3MOXKHOCTh MOBTOPHUTH C yYaIIMMHCS IpaBHIIa
JCHCTBHUM C pallMOHATIBLHBIMU YUCIIaMU. Y MEHHS BBIIOTHITH apu(METHUECKIE NEUCTBUS C PAllHOHATBHBIMU YHCIIAMHU SIBIISTFOTCS
ONOPHBIMHM Il BCero Kypca aireOpbl. CrlenyeT BBISICHUTh, HACKOJIBKO IPOYHO OBJIAJIEIM MMM Y4Yallhecs, U B CIy4ae
HEO0OXOMMOCTH OPraHU30BaTh MOBTOPEHHUE C IIEJIbIO JTMKBUAAIIMHU BBISBICHHBIX MPOOEIoB. Pa3BUTHIO HABBIKOB BBIUMCICHUMN
JOJKHO YAENSTHCS CEpbe3HOE BHUMAHKE U B JAJIbHEHIIIEM MPU U3YUSHUH IPYTUX TEM Kypca anreOphl.

B cBsA3u ¢ paccMOTpeHHMEM BONPOCAa O CPAaBHEHHM 3HAYEHUN BBIPAKECHHI PACIIUPSAIOTCS CBEACHUS O HEPABEHCTBAX:
BBOJIATCS 3HAKU = U < JaeTCs MOHATHE O TBOMHBIX HEPABCHCTBAX.

[Ipu paccMoTpenun npeoOpa3oBaHUil BhIpaXeHHU (opManbHO-ONEpaTUBHBIE YMEHUSI OCTAIOTCS HA TOM, € YPOBHE,
y4Yallrecs: NOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAICHUU T€OpUEH. BBOIATCS MOHATHS «TOKIECTBEHHO PABHBIE BBIPAKECHUS,
«TOXAECTBO», «TOXKIECTBEHHOE MpPeoOpa3oBaHUE BBIPAXKECHUID», COAEp’KaHWE KOTOPBIX OyAET MOCTOSHHO PACKPBIBATHCS M
yrayOnsTbCcd MpU HM3YyYEHUHM MpeoOpa3oBaHUU pPa3IMYHbIX ainreOpandeckux BhlpaxeHud. IloguepkuBaercs, 4TO OCHOBY
TOXKJIECTBEHHBIX MPEOOPA30BAHUI COCTABIIAIOT CBOMCTBA ACHCTBUI HaJ YMCIAMHU.

VYcunuBaerca posib TEOPETHUECKUX CBEIECHUW MPU paccMOTpeHur ypaBHeHMH. C 1enbio oOecrneueHrs O0CO3HAHHOTO
BOCIIPUATHUS YUAIIUMHUCS aITOPUTMOB PEILICHUS YPABHEHHI BBOAUTCS BCIIOMOIaTeNIbHOE MOHATHE PABHOCUIBHOCTH YPaBHEHHUIA,
(bOpMyIUPYIOTCS M Pa3bACHAIOTCS HAa KOHKPETHBIX MPUMEPaxX CBOWCTBA PABHOCHJIBHOCTH. JlaeTcsi MOHSATHE JHMHEWMHOTO
YpaBHEHUSI U HCCIEQYETCs BOIPOC O YHUCIE €ro KopHed. B cucreme ynpakHeHuid oco00€ BHHUMAaHHUE YNENSETCS PELICHUIO
ypaBHEHUI BHIa ax = D mpu paznuuHbIX 3Ha4eHUsX a u b. [Ipomomxkaercs padoTa mo GOpPMUPOBAHUIO y YYAIIUXCS YMCHUS
UCITIOJIB30BAaTh anmnapar ypaBHEHUN KAaK CPEJICTBO JJIS PELIEHUS TEKCTOBBIX 3a/1ad. Y POBEHb CI0KHOCTHU 33J1a4 31ECh OCTAETCS
TaKHM K€, Kak B 6 KJiacce.

N3yuyeHue TeMbl 3aBEpIIACTCS O3HAKOMIICHMEM YYAIUXCS C MPOCTEHIIMMHU CTATUCTHYECKMMH XapaKTEPUCTUKAMM:
CpeIHUM apu(PMeTHIEeCKUMHU, MOAON, MEIMAaHOM, pa3MaxoM. YUaluecs 0JKHbl YMETh UCIIOJIb30BATh 3TH XapaKTEePUCTUKU AJIs
aHaJIM3a Psiia JAHHBIX B HECIIOKHBIX CUTYaLUsIX.

2. Oyuxknuu (11 yacoB)

OyHk1us, 00sacTh onpenenaeHus pynkuun. Berancnenue 3nauenuit Gpyukiuu no popmyne. ['pabuk dynkuuu. [psmas
IPONOPIMOHAILHOCTE U ee rpaduk. JInnelinas QyHkius u ee rpaguk.

OcHOBHas 1eJib - O3HAKOMUTD YYalIUXCsl ¢ BAKHEHIIMMH (DYHKIIMOHAIbHBIMU MOHATUSIMHU U C TpaduKaMu MpsiMOi
PONOPIMOHATILHOCTH U JIMHEWHON (QYHKUIMU OOILIEro BUA.
JlanHas Tema fBIISE€TCS HAayalbHBIM J3TAllOM B CHUCTEMATHYECKOW (DYHKIIMOHAJIBHOM MOATOTOBKE yYaluxcs. 371ech
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BBOJSITCSI TaKM€ MOHATHSA, KaK (DyHKILHMSA, apTyMEHT, 00JacTh onpenenaeHus GpyHkunu, rpaguk GyHKIuH. OYHKIHUS TPaKTyeTCs
KaK 3aBUCHMOCTb OJTHOU MEPEMEHHOMN OT APYrod. Ydaluecs mody4yaroT MepBoe MPeACTaBICHUE O crioco0ax 3agaHus GyHKIUH.
B nannoif TemMe HaunHaeTca paboTta Mo GOPMHUPOBAHUIO y YUAIIUXCS YMEHUH HaXOAWThH 1Mo (opMylie 3HaUCHUE (YHKIUH 110
U3BECTHOMY 3HAUEHUIO apTryMEHTa, BBIIOJIHATH Ty e 3a7ady 110 rpaduKy U pemars o rpaguky oopaTHyIO 3a1auy.

@OyHKIMOHAIbHBIE MTOHATHS MOJy4al0T CBOIO KOHKPETU3ALMIO [TPU U3YUYEHUHU JIMHEHHONW (PYHKIIMM M €€ YaCTHOTO BHJIA
— MPSAMON MPONOPLMOHATBHOCTH. YMEHHUS CTPOUTh U YUTATh I'padUKH 3TUX (YHKIUM MIHUPOKO HUCHOJB3YIOTCS KaK B CAMOM
Kypce aireOppl, TaKk U B Kypcax T'€OMETpUU U (U3MKH. Yyaluecs JODKHBI MOHUMATh, KaK BIMSAET 3HaK Kod(@uiMeHTa Ha
pacIoNoKEeHUEe B KOOPAWHATHOW TUIOCKOCTH Tpaduka (yHkumu y = Kx, rae K[10, kak 3aBucut ot 3HaueHuit K 1 b B3aumHOe
pacronoxenue rpaduKoB AByX GyHKIUI Buaa y = Kx + b

®opMUpoBaHUE BCEX (PYHKUMOHAIBHBIX MOHSATUH W BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKXE H3yYEHUE
KOHKPETHBIX (DYHKIMII COMPOBOXKIAIOTCA PACCMOTPEHUEM IPUMEPOB PEANbHBIX 3aBUCUMOCTEH MEXKAY BEIMYMHAMH, YTO
CIOCOOCTBYET YCUJICHUIO MPUKIIATHON HAMPABIEHHOCTH Kypca anreOphl.

3. CreneHb ¢ HATYPAJIbHBLIM Noka3areseM (11 yacoB)

CTeneHb ¢ HaTYpaIbHBIM IOKa3aTeleM U ee cBoiicTa. Onnounen. @ynkuun y = X%, y = X3 u ux rpaQukm.

OcHOBHas 1eJIb — BbIPa00TAaTh YMEHUE BBINOJIHATH JEHCTBUA HAJl CTENEHSIMHU C HATypaJbHBIMU MOKAa3aTEISIMU.

B naHHO# Teme paeTcs onpeAesieHne CTENEHN ¢ HaTypallbHbIM NOKa3areneM. B kypce maTeMaTuku 6 kiacca ydamuecs
y’K€ BCTPEYAINCh C MPUMEPAMHU BO3BEJICHUS YUCEN B CTENEHb. B CBS3M C BBIUMCIEHUEM 3HAYECHUM CTEIIEHU B 7 KJlacce Jaercs
IIPEICTABICHHE O HAXOXKICHMM 3HAYECHHMI CTEIEHH C IOMOIIBI0 KalbKyJSITOpa. PaccMaTpuBAarOTCS CBOMCTBA CTENEHU C
HaTypaJbHBIM MoKa3atenaeM. Ha nmpumepe nokazarenbctBa cBoicTB a™ » a" =a™ ™ a™ : a" =a™" rge m>n, (a™" = a™, (ab)" =
a"b" yuammecs BHepBbIe 3HAKOMSTCS C JOKa3aTeIbCTBAMH, MPOBOJAMMBIMU Ha alreOpanveckoM Marepuayie. YKa3aHHbIC
CBOMCTBAa CTEIEHM C HaTypaJbHBIM II0KA3aTEJIEM HAXOAAT INPUMEHEHHE IIPU YMHOXEHUU OJHOWIEHOB M BO3BEICHUU
OJIHOYJICHOB B CTeNeHb. [Ipy HaX0K/1eHUU 3HaYEHUI BhIpaXKEHU, COIEPXKAIUX CTEIIEHU, 0c000€ BHUMaHUE ClelyeT 00paTuTh
Ha MOPAJIOK JECUCTBHUM.

Paccmotpenue QyHKImH y = X%, y = x° N03BOJISET NPOJOILKUTL paboTy 10 (JOPMUPOBAHMIO YMEHUN CTPOUThH U YUTATh
rpaguku QyHKLuiA. BaxxHOo 00paTHTh BHUMAHKE ydaluXcsa Ha 0cobeHHOCTH Tpaduka QYHKIUK Y = X2: rpaduK IPOXOIHUT Yepes
HayaJio KoopJauHaT, ocbk Oy SBISETCS €ro OChbI0 CUMMETPUH, TpaUK pacIoioKEeH B BEpXHEN MOIYIIOCKOCTH.

YMeHHe CTpouTh rpadukd (YHKIMH y=X? M y=X° HCHONIB3yeTCS I8 O3HAKOMJICHHS YYamuXci ¢ rpaduyecKum
CrocoOOM pelleHUs YPaBHEHUH.

3
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4. MHuoroujenbl (17 yacos)

Mpuorousen. CroxkxeHre, BBIYUTaHUE U YMHOKEHHE MHOTOWICHOB. Pa3inoxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

OcHoBHasl 1edb — BHEIPAOOTATh yMEHHWE BBHINOJHATH CIOKCHHE, BBIYUTAHWE, YMHOXKCHHE MHOTOUYJICHOB W
pa3iioKeHHe MHOTOYJICHOB HAa MHOXKUTEIH.

Jannas Tema wurpaetr (QyHIaMEHTAIbHYIO pOJIb B (OPMUPOBAHUU YMEHHUS BBINOJHATH TOXKJIECTBEHHBIC
npeoOpa3zoBaHus anredpandeckux BoIpakeHuil. @opMupyemsbie 3/1ech (HOpPMaIbHO-ONIEPATUBHBIE YMEHUS SIBISIOTCS OMOPHBIMU
IPU U3yYECHUH JIEUCTBUN C PAlMOHAILHBIMU APOOSMU, KOPHIMH, CTETICHSIMU C pallUOHATBHBIMU TTOKA3aTENSIMU.

N3yyenne TeMbl HAUMHAETCA C BBEACHUS IMOHATUM MHOTOWIEHA, CTAHJIAPTHOTO BHJIA MHOTOYJIEHA, CTENEHU
MHOTOWIeHa. OCHOBHOE MECTO B ATOH TeMe 3aHMMAIOT aJITOPUTMbI JEHCTBUNA C MHOTOYJICHAMHU - CIIOKEHHE, BHIYUTAHUE U
YMHOKCHHE. YUaluecs TOJDKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTh, TPOU3BEICHNE MHOTOUYJICHOB BCET/Ia MOYKHO MPEICTaBUTh B
BUJIc MHOTOWICHA. J[€HCTBUS CIIOKCHUS, BBIYUTAHUS U YMHOXXEHHUS MHOTOWICHOB BBICTYIAIOT KaK COCTaBHON KOMIIOHECHT B
3aJaHUsIX Ha MpeoOpa3oBaHus MENbIX BhIpakeHUU. [loaToMy HerenecooOpa3sHO MepexoauTh K KOMOMHUPOBAHHBIM 3a/IaHUSIM
MPEXKJIe, YeM YCBOSHBI OCHOBHBIE aJITOPUTMEI.

Cepbe3Hoe BHUMAHHE B 3TOW TeME YIENIAETCSA Pa3loKeHHI0 MHOTOYWICHOB HA MHOXHUTENN C MOMOIIBIO BHIHECEHHS 3a
CKOOKH OOIIIer0 MHOXKHTEIS U C TOMOIIBIO TPYNIMUPOBKU. COOTBETCTBYIOIINE MPEOOPA30BAHMSI HAXOAAT HIMPOKOE MPUMEHEHHUE
KaK B Kypce 7 KJjlacca, Tak U B MOCJIEAYIOUX Kypcax, 0COOEHHO B IEUCTBUSIX C PALlMOHATBHBIMU APOOSIMHU.

B nanHoOil Teme ywanuecs BCTpEYAlOTCS C MPUMEPAMH HMCIOJBb30BaHUS pacCMaTpPUBAEMbIX MPeoOpa3oBaHUl MpH
pelieHn pa3HoOOpa3HbIX 3a7a4, B YACTHOCTH MPU PEIICHUU YPABHEHHM. DTO MO3BOJIIET B XOJ€ U3yUYCHUSI TEMbI TIPOJOJIKUTH
paboty mo (GOpMUPOBAHHUIO YMEHHS peliaTh YpaBHEHHUS, a TAKXKE PellaTh 3aJladyl METOJIOM COCTaBlieHUs ypaBHeHUH. B uucno
YIPaKHEHUI BKITIOYAIOTCSA HECIIOKHBIE 33JJaHUs Ha JOKA3aTeIbCTBO TOXK/ECTRA.

5. ®opMyJibl COKPALLIEHHOT0 YMHOkeHus (19 yacoB)

®opmyisl (a £ b)?=a% £ 2ab + b% (a+b)®=a%+ 3a%b + 3ab? £ b3, (a £ b) (a® J ab + b?) = a = b®. [Ipumenenue Gpopmymn
COKpAIICHHOTO YMHOXKCHHSI B TIPEOOPa30BAHUSIX BBIPAKCHUH.

OcHOBHas IeJIb — BBIPA0OTATh YMEHHE MPUMEHATH (HOPMYJIBI COKPAIICHHOTO YMHOXKEHHsI B MPEOOpa30OBaAHUIX
IEJIBIX BBIpKEHUH B MHOTOUWICHBI U B Pa3I0’)KCHUH MHOTOUYJICHOB HA MHOYHUTEITH.

B nmanHOil Teme mnpomoimkaercss pabora 1Mo (GOPMHUPOBAHUIO Yy YYAIIMXCS YMEHHUS BBIMOJTHATH TOXICCTBECHHBIC
npeoOpa3oBaHus LENbIX BEIpakeHuii. OCHOBHOE BHUMaHUE B TeMe yaenserca popmynam (a - b) (a + b) = a? - b2, (a £ b)? = a2 [
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2ab + b2 Yuammecs N0IKHEL 3HATH 5T (OPMYIIBI U COOTBETCTBYIOIIME CIOBECHBIE (POPMYIUPOBKH, yMETh IPUMEHSATh UX KaK
«CJIEBA HAIIPABO», TAK U «CIIPAaBa HAJICBOY.

Hapsiy ¢ yKa3aHHBIMH paccMaTpuBaroTcs Takxke Gopmyins (atb)3=a*+£3ab+3ab%th3, a3 £ b® = (a + b) (a® [ ab + b?).
OnHako OHU HaXOJAT MEHbIIIEE MPUMEHEHUE B KypCe, IO3TOMY HE CIEAYET U3JUIIHE YBIEKATHCS BBIIIOJHEHUEM YIIPA)KHEHUHN Ha
UX UCIOJIb30BAHUE.

B 3aKkir04uTenbHONM 4acTU TEMblI PACCMATPUBAETCS MPUMEHEHHUE PA3JIUYHBIX MPUEMOB Pa3I0KEHUS MHOTOWICHOB HA
MHOKHTEIIH, a TAaKKe UCI0JIb30BaHUE MPeoOpa30oBaHUM 1ENbIX BBIPAKEHUHN I PEIICHUS IIIUPOKOTO Kpyra 3aj1ay.

6. Cucrembl JTUHEHHBIX YpaBHeHnH (16 yacoB)

Cucrema ypaBHeHUl. PenieHue cUCTEMBI JBYX JUHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH U €r0 T€OMETPUYECKAS
MHTEpOpeTanns. PelieHne TeKCTOBBIX 3371a4 METOJIOM COCTABIICHUSI CHCTEM YPABHEHHUI.

OcHOBHAas 1€Jdb - O3HAKOMHUTH YYalIUXCS CO CIIOCOOOM pEIICHHUS CHUCTEM JIMHEHHBIX YpPaBHEHUU C JBYMs
MEPEMEHHBIMH, BBIPA0OOTATh YMEHHE PEIIaTh CUCTEMbI YPABHEHUN U MPUMEHSTh UX MPHU PEIICHUU TEKCTOBBIX 3a/1ady.

N3ydeHne cucteM ypaBHEHHI pacnpenessieTcss Mexxay Kypcamu 7 u 9 kinaccoB. B 7 kiacce BBOJUTCS MOHSATUE CUCTEMBI
Y PaCCMAaTpUBAIOTCS CUCTEMBI JIMHENHBIX YPaBHEHUM.

N3noxeHne HaYnHAETCs C BBEACHUS MOHATHS «JIMHEITHOE YpaBHEHUE C IBYMS TIEpEMEHHBIMIY. B cructeMy yrpaxHeHUi
BKJIIOUYAIOTCSI HECIIOKHBIC 3aJaHUsI Ha PEIICHUE JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU B 1IEJIbIX YHCIIAX.

dopmupyercst yMmeHue CTpouTh rpaduk ypaBHeHus a + by =c, rne a [ 0 wim b [J 0, mpu pa3nnvHbIxX 3HaUeHHSX a, b, c.
Brenenue rpaduuecknx 00pa3oB J1aeT BO3MOXKHOCTH HArJISiTHO MCCIEIOBAaTH BOMPOC O YHWCIE PEHICHUH CHUCTEMBI JIBYX
JIMHEMHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU.

OCHOBHOE MECTO B JIaHHOW TEME€ 3aHMMAET U3YUYEHHUE AJITOPUTMOB PEUICHUS CUCTEM JIBYX JIMHEWHBIX YpPaBHEHHU C
JBYMSI TIEPEMEHHBIMHU CIIOCOOOM TIOJICTAHOBKM U CIIOCOOOM CIIOXKeHUs. BBeeHne cucTeM MO3BOJISIET 3HAYUTENIBLHO PACIIUPUTH
KpPYyT TEKCTOBBIX 3a/1a4, PEIIaeMbIX C MIOMOIIIBIO arnmapara anreopsl. [[puMeHenne cucTem ymnpoIiaeT npolecc nepeBoja JaHHbIX
3a/1a4u ¢ OOBIYHOTO SI3bIKA HA SI3bIK YPABHEHUH.

/. IlloBTOpeHue (3 yaca)

Oyukuuu. CucteMbl TMHEHHBIX YpaBHeHU. KoHTposbHas padora 10

[lepedyeHb KOHTPOJIBHBIX pabOT B 7 Kilacce
Kontponbshas padora Nel o Teme «BoipaxkeHUs: U TOKIECTBAY
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KonTtponbsHas padota Ne2 «YpaBHEHH

KontponsHas padota Ne3 o teMe « DyHKIHN

KoHnTtponbsHas padora Ned o teme «CTeneHp ¢ HaTypalbHbIM ITOKA3aTEIEM»

KontponbsHas padora Ne5 o teme «CymMma ¥ pa3HOCTh MHOTOYJIEHOB. MHOTOUJIEHBI U OTHOUYJICHBI»
Kontponbshas padora Ne6 o teme «[IpounsBeienrne MHOTOUICHOBY

Kontponbshas padora Ne7 o teme «DopMysibl COKPAIEHHOTO YMHOKEHUSD)

Kontponbshas padota Ne8 o teme «IIpeobpazoBanrie BbIpaKeHUN

KontponbsHas padota Ne9 o teme «CucTeMbl TMHEHHBIX YPABHEHUHN U UX PEIICHUS

8 kJ1ace
I'napa 1. PaunoHaJjibHbIe 1po0u (23 yaca)
PammmonansHas napoOb. OCHOBHOE CBOMCTBO JpoOu, cokpamieHue napoOed. ToxaecTBeHHbIE MpeoOpa3oBaHUs

. K
palrOHaNbHBIX BRIpXKCHHUH. DyHKIHSA y = 1 €€ rpaguk.

[enb: BrIpaOOTaTh YMEHHE BBIMOJHSITEH TOXK/IECTBEHHbBIE TPEOOPA30BaAHUS PALIMOHAIBHBIX BHIPAXKEHUM.

Tak Kak JeHlCTBUS C palIMOHATBHBIMHU JPOOSMHU CYIIECTBEHHBIM 00pa30oM OMUPAIOTCS HA JACHUCTBUS ¢ MHOTOWJICHAMHU, TO B
Hayaje TeMbl HE0OXOUMO MOBTOPUTH C 00YYaIOIIUMUCS TPE0OPa30BaHUSI 1IEJIBIX BHIPAKEHUH.

['maBHOE MECTO B JaHHOUM TeMe 3aHUMAIOT AJITOPUTMBI JEUCTBUI ¢ APOOSIMHU. Yyaniuecs AOJKHbBI IOHUMATh, YTO CYMMY,
pPa3HOCTh, MPOU3BEJAECHUE W YaCTHOE ApoOei Bcerja MOXKHO MpeACTaBUTH B Buje ApoOu. IIpuoOperaembie B AaHHON Teme
YMEHUS BBITIOJIHSTH CIIOKEHUE, BEIUMTAHUE, YMHOKEHHUE U JIeTIEHUE APOoOeH SBISIOTCS OMOPHBIMU B PEOOpa30BaHUSAX APOOHBIX
BbIpakeHuid. [loaTomMy UM crienyer yaeauTh ocoboe BHUManue. HetenecooOpa3zHo nepexoauTh K KOMOMHUPOBAHHBIM 3aJaHUSIM
Ha BCE JIEUCTBUS C APOOSIMH TIPEXJe, 4YeM OyIyT YCBOCHBI OCHOBHBIC aJITOPUTMBI. 3aJaHUsl Ha BCE JACUCTBUS C APOOSIMU HE
JOJDKHBI OBITh U3JIUIITHE TPOMO3JIKUMHU U TPYIOEMKUMHU.

[Ipu HaxOXIEHUM 3HAYCHWM IpOoOEH MaroTcs 3a7aHusl Ha BBIYUCIICHHUS C IMOMOINBIO KalbKyJsTOpa. B mgaHHOW Teme
paCIIMPSIOTCA CBEACHUS O CTATUCTUYECKMX XapaKTEpUCTHKAX. BBOAWUTCS NOHATHE CPEOHEr0 TapMOHUYECKOTO psla
MOJIOKUTEIIbHBIX YHCEIL.

o K
M3yueHue TeMbl 3aBEPIIACTCS PACCMOTPEHHEM CBOHCTB rpaguka GyHKIHH y= .

I'naBa 2. KBaapaTubsie kopuu (19 yacos)
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[TonsiTe 06 uppaurMoHaNbHBIX yKciaax. OOImue cBeAeHUs O ASHCTBUTENbHBIX unciax. KBagparuelii kopens. [lonsatue o
HAXO0XKJIEHUU TPUOIMKEHHOTO 3HAUYCHUS KBaJapaTHOTO KopHs. CBolicTBa KBajapaTHHIX KopHeH. [IpeoOpa3oBaHus BbIpaxeHHIA,
COZIepIKaIInX KBajpaTHbIe KOpHHU. DYHKIHS y =+/x , € CBONCTBA U rpaduK.

[enb: cucTeMaTu3npoBaTh CBEACHHUS O PALMOHAJIBHBIX YUCIIAX W JaTh NpPEJICTaBICHHE 00 MPpPALMOHAIBHBIX YHCIAX,
paclIMpuB TEM CaMbIM IOHSATHE O YMCIE; BbIPA0OTAaTh YMEHHE BBINOJHATH MPEOOpa3oBaHMs BBIPAKEHUMN, COAEpPIKAIIUX
KBaJIpaTHbIE KOPHH.

B nmaHHOM Teme ydampecs IMOIy4aroT HadaJbHOE IPEICTABICHHUE O IOHATHU ACHCTBUTENBHOrO uncia. C 3TOH LENbro
000011aI0TCSl U3BECTHBIE 00YYAIOIIMMCS CBEICHUS O pallMOHAIbHBIX YKciax. [l BBEAEHUs MOHITHUS UPPALMOHAIBHOTO YHCia
UCIIOJIB3YETCSl MHTYUTHBHOE MPEACTABIECHUE O TOM, YTO KaXKJIbIi OTPE30K UMEET JUIMHY U IIOTOMY KaXKI0M TOYKE KOOPAMHATHOM
PsIMOI COOTBETCTBYET HEKOTOpOE uncio. [lokazpIiBaeTCs, 4TO CYIIECTBYIOT TOUYKH, HE HMEIOLIUE PALIMOHATIBHBIX a0CIUCC.

[Ipu BBeIeHNU MTOHATHUS KOPHS MOJIE3HO 03HAKOMHTH 00YYAIOIIMXCS C HAXOXKACHUEM KOPHEHN C IOMOUIBIO KAJIBKYJIATOPA.

OCHOBHOE BHHUMAHHE YJIENISETCS MOHATUIO apU(PMETHUYECKOro KBAJAPATHOTO KOPHS M CBOMCTBAM apU(pMETUYECKHX
KBaJIPaTHBIX KOpHEH. J[OKa3hIBAIOTCA TEOPEMBI O KOPHE M3 IPOM3BEICHMS M JPOOH, a TaKKe TOXIeCTBO va’ =2l  koTopsle

NOJIy4atOT IPUMEHEHUE B IPEOOPA30BAHUAX BBIPAKEHUH, COJIEPKAIINUX KBaJpaTHbIe KOpHU. CrieliMaibHOE BHUMAHUE YAEIAETCS
a a

OCBOOOXKICHUIO OT MPPALMOHATBHOCTH B 3HAMEHATENC APOOU B BHIPAKCHUAX BUAA /5, o4 /o - Y MCHHE NPEOOPasOBEIBATE
BBIPQXEHUS, COJEpIKAIINE KOPHHU, YaCTO UCIOJIb3yeTCs KaKk B CaMOM Kypce anredpbl, Tak U B Kypcax r€OMETpUH, aireOpsl U
HayaJ aHaJiu3a.
[Iponomxkaercs pabora mo pa3BUTHIO (YHKIIMOHAIBHBIX MPEACTaBICHUN oOydarommxca. PaccMarpuBaroTcess (QyHKIUS

y=+/x , eé colicTBa ¥ rpaQuK. [Ipn n3ydennn QyHKIUH y=+/x , IIOKa3bIBAETCSA €€ B3aMMOCBA3b ¢ PyHKIMeEH y = X2, e x >0

I'nasa 3. KBaapaTnble ypaBHeHus (21 yac)

KBagpatHoe ypaBHeHue. Popmysia KOPHEM KBaJpaTHOIO YpaBHEHUWsA. PemieHne palMoOHaNbHBIX YpaBHEHUU. Pemenue
3aJ1a4, MPUBOIANINX K KBaIPATHBIM YPaBHEHUSM W MMPOCTEHIIINM PAIMOHATBHBIM YPaBHEHUSIM.

Lenb: BeIpaOOTAaTh YMEHHUS pelIaTh KBaJApaTHBIC YPaBHEHUS U MPOCTEHUINNE pallMOHATIbHBIC YPAaBHEHHS U MPUMEHSTH UX K
pEIICHUIO 3a/1a4.

B Havane TeMbl IPUBOAATCS MIPUMEPHI PEIICHHUS HEMOJIHBIX KBAJAPATHRIX YPaBHEHHA. DTOT MaTepuall CUCTEMaTU3UPYETCS.
PaccMmarpuBaroTCst aropuTMbl PEIIeHUs HEMOJHBIX KBAJPATHBIX YPaBHEHUN Pa3IMYHOTO BHUJA.

OCHOBHOE BHUMAHHE CIENYET yIEIUTh PEUICHUIO ypaBHEHUH BHMaa ax’+bx+c=0, rae a0, ¢ ucrmons3oBanueM (pOpPMyIIbI

KopHeil. B nmanHO# Teme ydamuecss 3HaKoMsATCA ¢ dopmynamMu Buera, BhIpaKaOIMKUMH CBSI3b MEXKIAY KOPHSMHU KBaJpPaTHOTO
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ypaBHEeHUsA U ero kodpduimenramu. OHM HUCHONB3YIOTCS B JAJbHEWIEM MPH JOKA3aTEIbCTBE TEOPEMBI O PA3N0KEHHUU
KBaJPaTHOTO TPEXUJICHA HA JIMHEWUHBIE MHOKUTEIIH.

VYyammecs oBIaAeBal0T CIOCOOOM pEIIeHHs IPOOHBIX PAllMOHAIBHBIX YPaBHEHUI, KOTOPBIA COCTOUT B TOM, YTO PEIICHUE
TaKUX YPAaBHEHUM CBOJUTCS K PEIICHUIO COOTBETCTBYIOLIMX LIEJIBIX YPABHEHUN C MOCIEAYIOLIMM HCKIOYEHUEM ITOCTOPOHHUX
KOpPHEHU.

N3ydyeHne naHHOM TEMbI IO3BOJSET CYILIECTBEHHO pACIIMPUTH almnaparT ypaBHEHUM, HCIIOJIb3YEMBIX Ui PELICHUS
TEKCTOBBIX 3a/1a4.

I'1aBa 4. HepaBencrBa (20 4acoB)

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. [lowiieHHOE ClIOXKEHHE M YMHOKEHUE UYHCIIOBBIX HEPABEHCTB. llorpemHocTts u
TOYHOCTb NPUOIMKEHUs. JINHEeHbIe HEPAaBEHCTBA C OJTHOM NEPEMEHHOM U UX CUCTEMBI.

Llenp: 03HAKOMUTH O0YyYarOIIUXCsl C MPUMEHEHUEM HEPABEHCTB IS OLICHKU 3HAYECHHI BBIPAXKEHUM, BHIPAOOTAaTh YMEHUE
pelIaTh JTMHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CUCTEMBI.

CBoiicTBa YMCIIOBBIX HEPABEHCTB COCTABILIIOT Ty 0a3y, HA KOTOPOHM OCHOBAaHO PEIICHUE JIMHEWHBIX HEPABEHCTB C OJIHOM
IepeMEeHHONW. TeopeMbl O MOYJIEHHOM CJIO0KEHUM W YMHOXXEHUHM HEPABEHCTB HAXOIAT IPUMEHEHUE IIPU BBITOJIHEHUU
MPOCTEHIINX YIPAKHEHUI Ha OIIEHKY BBIPAXEHUU MO METOMy rpanuil. BBonarcs moHstus abcomrotHoi IlorpemrHocty u
TOYHOCTH NPHUOIMKEHUS, OTHOCUTEIBHOM MOTPELTHOCTH.

YMeHus IPOBOAUTH NEIYKTUBHBIE PACCYKACHUSA IIOJIYyYarOT Pa3BUTHE KaK IIPU J0KA3aTeJIbCTBAX YKAa3aHHBIX TEOPEM, TaK U
IIPU BBIIIOJIHEHUY YIIPAXKHEHUN HA I0KA3aTEIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHneM JIMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN AaeTCs MOHATHE O YUCIIOBBIX IIPOMEKYTKAX, BBOIATCS
COOTBETCTBYIOIIME Ha3BaHMS U 0003HAUeHMs. PaccMOTpEHHIO CHUCTEM HEpPaBEHCTB C OJHOW MEPEeMEHHOH MNpeAlecTBYET
03HAKOMJICHHE O0YYaIOLUXCsl C MOHITUSAMHU MepeceueHust 1 00beTUHEHUS] MHOXKECTB.

IIpu penieHnn HEPABEHCTB UCIIOJIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPHIEC PA3BACHSIIOTCS Ha KOHKPETHBIX
npumepax. Ocoboe BHUMaHHE CIICAYET YACIUTh OTpaOOTKEe YMEHUs peliaTh NMPOCTEHIMe HepaBEeHCTBAa BHaa ax >b, ax <b,
OCTaHOBUBIINCH CIIELIMATBHO Ha ciiydae, koraa a<o.

B 3TOI1 TEME paccMaTpUBaeTCs TAKXKE PELICHUE CUCTEM JABYX JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOU, B YACTHOCTH
TaKuX, KOTOPBIE 3aIMCaHbl B BUJI€ IBOWHBIX HEPABEHCTB.

I'naa 5. CteneHsp € HeJLIM OKa3aTeJeM. JJIeMeHThI cTATHCTHKH (11 yacoB)
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Crenenp c LedbIM IOKa3aTeneM U ee cBokcTBa. CraHmapTHbId Buj uucia. HavanbHble cBefeHUs 00 OpraHu3anuu
CTaTUCTUYECKUX UCCIICTOBAHUM.

Llens: BbIpaOOTaTh YMEHHE NMPUMEHATH CBOWCTBA CTEIIEHH C LEJIBbIM IMOKA3aTEJIEM B BBIYMCIEHHUSAX M MPEoOpa3OBAHMSIX,
chopMHUpOBaTHh HaYaIbHBIC MPEACTABICHUS O COOpE U IPYNITUPOBKE CTATUCTUYECKUX TAHHBIX, UX HATJIAHON HHTEpIIPETAIUY.

B »sToi TeMe ¢opMmynaupyroTcsi CBOWCTBA CTENEHU C LIENbIM IOKazaTeneM. MeTon Joka3aTenbCTBa 3THX CBOMCTB
MOKA3bIBACTCSI HA IPUMEPE YMHOMXEHHUSI CTENEHEW C OJMHAKOBBIMA OCHOBAHMSAMHU. [laeTcsl MOHATHME O 3alMCU YuUCIa B
cTaHgapTHOM Buje. [IpuBoaaTcs nmpuMepsl UCIOIB30BaHUS TaKOW 3anUCcH B (PU3HUKE, TEXHUKE U IPYTUX 00JacTsIX 3HAHUMH.

VYyamuecss nmoiay4yaroT HadajdbHbIE MPEACTABICHUS 00 OpraHU3alMM CTaTUCTUYECKHUX HUccienoBaHui. OHU 3HAKOMSTCA C
MOHATUSIMU T'€HEPAIbHONM U BBIOOPOUYHON COBOKYHMHOCTH. [IpuMBOASATCS MpUMEphl MPEACTABICHHUS CTATUCTUYECKUX JIaHHBIX B
BUJIe TAOJUI YAaCTOT U OTHOCUTENBHBIX 4acTOT. OOyyaromuMes IpeaaraloTcs 3aJaHusl Ha HaXOXKJIEHUE MO TaOJuIEe 4acToT
TaKUX CTaTUCTUYECKUX XapaKTEPUCTHK, KaK CpelHee apupMeTHyecKkoe, Moja, pa3max. PaccmaTpuBaeTcst BOpoc O HarJIsIIHON
UHTEpNpETallud  CTaTHCTHYeCKOoW uH(popmaruu. HM3BecTHble 0OOydYarOmMMCs CIOCOObl  HATISIAHOTO — IPEICTaBIICHUS
CTAaTUCTUYECKUX JAHHBIX C TOMOIIBIO CTOIOYATHIX U KPYTOBBIX AUArpaMM PacUIUPSIIOTCS 3a CUET BBEACHUS TaKUX MOHSATHUH, KaK
MOJINTOH W TUCTOTpaMMa.

6. IloBTOpeHue (8 yacon)

Lens: [ToBTOpEeHue, 0000I1IeHNE U CUCTEMAaTU3allUsI 3HaHUM, YMEHUI U HAaBBIKOB 3a Kypc alnreOpsl 8 Kiacca.

[lepeueHb KOHTPOJIBHBIX pabOT B § Kiacce:

Kontponbshas padota Ne 1 «Parnmonanbhbie BeipakeHusi. CI0KEHUE U BEIUUTAHUE JPOOEii»

Kontponbshas padota Ne 2 «IIpousBeaeHue u yactHoe Apooein»

Kontponbshas pabora Ne 3 «Apudmerndeckuii KBaapaTHBIN KOPEHbY

Kontponbshas pabora Ne 4 «CoricTBa apuMeTHueCcKOro KBapaTHOTO KOPHS

Kontponbshas padora Ne 5 «KBaapaTHbie ypaBHEHUSD)

KontponbsHas padota Ne 6 «/[poOHble palliOHaIbHBIE YPABHEHUS)

Kontponbshas padora Ne 7 «HepaBeHncTBa»

Kontponbshas padora Ne 8 «HepaBeHcTBa ¢ 0JIHOM IEPEMEHHOM U UX CUCTEMBD»)

Kontponbshas padora Ne 9 «CreneHp ¢ 1eabIM MoKa3aTeieM 1 €€ CBOMCTBa»
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9 kaacc

1. KBagpartuunas ¢pynkuus (22 yaca).

Oynkuus. CpoiicTBa ¢pyHkuui. KBagpaTHsiii TpexuieH. Pa3noxenne kBagpaTHOTO TpexuieHa Ha MHOUTenH. DyHKIus y
= ax? + bx + ¢, eé cpoiicTBa u rpaduk. HepaBeHCTBa BTOPOIi CTENEHH ¢ OHOM NepeMeHHOM. MeTo | HHTEpBAIOB.

Lens: pacmmpuTh CBeleHHUS O CBOMCTBax (YHKIMMA, O3HAKOMHUTH OOY4YalOIIMXCA CO CBOMCTBaMH U rpaduKoM
KBaJpaTUYHON (QYHKIMH, chOPMUPOBATE YMEHHE PEIIaTh HEPABEHCTBA BHAA ax> + bx + ¢>0 ax? + bx + ¢<0, rue a#0.

B navasne Tembl cucTeMaTU3UPYIOTCS cBeACHHUS O (PyHKIMsAX. [IOBTOpsIOTCS OCHOBHBIE MOHSTHS: (PYHKIUS, apryMEHT,
obnacte omnpeneneHuss (QyHkiuu, rpaduk. JlaroTcs TOHATHS O BO3pacTaHUM M YObIBAaHUUM (DYHKIIUH, TPOMEKYTKAX
3HAKOMOCTOSIHCTBA. TemM caMbIM co3maercs 0a3a JJisi YCBOGHUS CBOMCTB KBAJIpaTUYHOW M CTENEHHOM (DYHKIMH, a Takxke Jyis
JanbHENIIero yriyoueHus: pyHKIMOHAIBHBIX MPEICTaBICHUI IPU U3yUYEHUH Kypca aareOphl U Hayal aHalu3a.

[1oArOTOBUTENBHBIM MIArOM K M3YYEHHIO CBOMCTB KBAJPATUYHOW (PYHKIMHU SIBISIETCSI TAK)KE€ PAacCCMOTPEHHE BOIpPOCa O
KBaJIPaTHOM TPEXWIECHE U €ro KOPHSX, BBIIECJIECHUU KBaJpaTa JBYWICHA U3 KBAJPATHOTO TPEXWICHA, PA3IOKEHUU KBAIPATHOTO
TpexusieHa Ha MHOYKUTEH.

U3y4enne KBagpaTHIHOM (QYHKIMY HAYMHAETCSA C PACCMOTPeHHs (QyHKIUM y=ax?, €€ CBOWCTB M 0COOEHHOCTEH rpaduka, a
TaKKe JPYTMX YAaCTHHIX BUJIOB KBaApaTUYHON (GyHKIMH — QYHKIMH y=ax’+N, y=a(x-M)% DTU CBEIEHHS HCIONB3YIOTCS IPH
M3y4E€HNH CBOMCTB KBaAPAaTHIHON (PyHKIMK 06mero suaa. Baxno, 4To6bI 00y9aromuecs HOHSIM, 9TO rpadyK GyHKIUH y = ax>
+ bx + ¢ Moxer ObITh HOMy4eH M3 rpaduka QYHKIMH y = ax’ ¢ HOMOIIBIO JABYX IapaUIelbHBIX MEPEHOCOB. IIpUEMBI
noctpoenus rpapuka Gpynkuuu y = ax’ + bx + ¢ orpabarsiBaloTCs HAa KOHKPETHBIX HpHMepax. IIpu 3ToM 0c000€ BHUMaHHUE
CleyeT yIeauTh (POPMUPOBAHUIO Y OOyUYaOIIUXCsl YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPLIMHBI apadoibl, €€ OCh CUMMETPHH,
HalpaBJieHUE BETBEH nmapadobl.

[Ipu u3yueHun 3TON TeMbl JalibHENIIee pa3BUTHE MOJIy4aeT YMEHHE HAXOJIUTh MO rpadUKy MPOMEKYTKHU BO3pACTaHUS U
yObIBaHMS (PYHKITUH, & TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIUS COXPAHSET 3HAK.

dopMUpOBAHKE YMEHHI pelIaTh HEPAaBEHCTBA Bua ax> + bx + ¢>0 ax? + bx + ¢<0, rae a#0, ocyImecTBIsAETCSA ¢ ONOPOii Ha
CBeJICHHS O TpaduKe KBaJApaTHUHOW (PyHKIMK (HaIpaBlIieHUE BETBEH Mapadosibl €€ paciooKEeHNUE OTHOCHTEIBHO ocH OX).

OOyuaroiyecss 3HAKOMATCS C METOJOM HMHTEPBAJIOB, C MOMOILIBIO KOTOPOTO PEIIAIOTCS HECIO0XKHbIE paluOHAIbHbIE
HEPaBEHCTBA.

OOyuarommmecs 3HaKOMSITCSI CO CBOMCTBAMH CTENEHHONW (PYHKIIMH y=X" MPH YETHOM U HEUETHOM HATypaJIbHOM TOKa3aTene
n. Beoaurca monstve KopHA N-ii cremenu. OOydarolqyecs NOJDKHBI IMOHMMATh CMBICH 3amuceil Buma ¥Y-27, V81, Ouum
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MOJTy4YalOT MPEACTABICHUE O HAXOXKICHUU 3HAUEHUN KOPHS C MOMOIIBIO0 KalIbKyJIsATOpa, MIPUYEM BhIPAOOTKA COOTBETCTBYIOLINX
yMeHUH He TpeOyeTcs.

2. YpaBHeHNsl U HEPABEHCTBA C 0/IHO¥ nepeMeHHOI (14 4acoB).

Llensie ypaBHEeHMs. YpaBHEHHUE C JIByMs NepeMeHHbIMU U ero rpaduk. CucteMbl ypaBHEHUN BTOpOM cTerneHH. PemieHue
3a7a4 C MOMOIIBIO CUCTEM YPaBHEHUIN BTOPOU CTETIEHHU.

Llens: cuctemaTu3nupoBaTh U OOOOIIUTH CBEICHUS O PEIICHUU IIEJIbIX C OJHOU MEePEeMEHHOM, BhIpabOTaTh YMEHHUE peliaTh
MPOCTENIINE CUCTEMBI, COAEPKAIINE YPAaBHEHUE BTOPOW CTEIEHHU C JABYMS NEPEMEHHBIMH, U TEKCTOBBIC 33/1a4d C MOMOILBIO
COCTaBJICHUS] TAaKUX CHUCTEM; BBIpAOOTAaTh YMEHUE peliaTh MPOCTEUIINE CUCTEMBI, COJEPKAINEe YpaBHEHUE BTOPOM CTEMEHU C
JIBYMsI IEPEMEHHBIMHU, U TEKCTOBBIE 33J1a4U C TOMOIIBIO COCTABJICHUS TAKHUX CHCTEM.

B sToil Teme 3aBepinaercs W3ydEeHHE PAlMOHAJIBHBIX YPaBHEHUM C OJHOW NEPEMEHHOW. B CBA3M C 3TUM IPOBOAUTCS
HEKOTOpOe 0000IIeHNE U YTIYOJICHUE CBEJCHU 00 ypaBHEHUSAX. BBOJASATCS MOHATHS 1I€JIOT0 PAllMOHAIBHOTO YPABHEHUS U €r0
creneHu. O0yyaromuecs 3HaKOMATCS C PEIIEHUEM YPaBHEHUN TPEThEH CTENEHU U YETBEPTOU CTEIEHU C MIOMOIIBIO PA3I0KEHUS
Ha MHOKHUTEJIA U BBEJICHUS BCIIOMOTATEIIbHOW IEPEMEHHON. MeTo pelieHusl ypaBHEHHUI IIyTEM BBEICHHS BCIIOMOTATEIbHBIX
NEPEMEHHBIX OYJET MIUPOKO HCIOIb30BATHCS JAIbHEHIIEM MPU PEIICHUH TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX U JPYTUX
BHJIOB YPAaBHEHUM.

B nanHOM TeMe 3aBepiiaeMcsi U3y4EHHE CUCTEM YPAaBHEHUU C JBYMS. NepeMeHHbIMU. OCHOBHOE€ BHHUMAHHUE YACISIETCS
CUCTEMaM, B KOTOPBIX OJIHO U3 ypaBHEHUH NEPBOM CTENEHHU, a Apyroe BTopoil. 3BecTHbIN 00yyarommmcs cnocod moicTaHOBKU
HaxXOJMT 31eCh JaJbHEUIIee IPUMEHEHNE U NT03BOJISIET CBOAUTD PELICHUE TAKMX CUCTEM K PEILICHHUIO KBAaJPATHOIO YPABHEHHUS.

O3HakoMJIEHHE OOyyaroluXxcsl ¢ MpUMEpaMU CHCTEM YpPaBHEHHUH ¢ JByMsl MEpEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUS
BTOPOM CTENEHU, JOJDKHO OCYIIECTBIIATHCS C TOCTATOYHON OCTOPOKHOCTBIO U OTPAHUYMBATHCS IIPOCTEUILIMMU ITPUMEPAMHU.

[IpuBrneueHre M3BECTHBIX OOYYAIOLUIUMCS I'paUKOB MO3BOJIIET NMPUBECTU MPUMEPHI I'paUUECKOTro PEIIeHUs CUCTEM
ypaBHeHUi. C momompio rpadUyecKux MpeiCTaBICHUM MOXKHO HAarJISIIHO IMOKa3aTh OOYy4YarolUMCS, YTO CHUCTEMBI JIBYX
YPaBHEHUU C IBYMS ITIEPEMEHHBIMU BTOPOU CTENIEHU MOT'YT UMETh OJIHO, /1BA, TPH, YETHIPE PELICHUS WIIM HE UMETh PEILICHUM.

Pa3paboTanHblii MaTeMaTHYeCKHIl anmapaT MO3BOJSIET CYUIECTBEHHO PACHIMPHUTh KIIACC COAEPKATENbHBIX TEKCTOBBIX
3aa4, pEIIaeMbIX C TOMOILBIO CUCTEM YPAaBHEHUM.

3. YpaBHeHHs M HePaBeHCTBA ¢ ABYMS nepeMeHHbIMH (17 yacoB).

Lens: BeipaboTarh yMmeHHE pelIaTh NPOCTEHIINE CHUCTEMBI, COJAEpXKAllhe YpPaBHEHHE BTOPOM CTENEHH C JBYMS
NIEPEMEHHBIMM, W HEPABEHCTBA C JBYMs IEPEMEHHBIMH. TEKCTOBBIE 33Ja4M C IOMOIIBIO COCTABICHHS TaKUX CHCTEM;
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BbIpa0OTaTh YMEHHUE peIllaTh MPOCTEUIINE CUCTEMBI, COAEpXkalllhe YpaBHEHHE BTOPOIl CTENEHH C JIBYMsS MEPEMEHHBIMU, U
TEKCTOBBIE 33]1a4 C IIOMOIIBIO COCTABJIIEHUS TAKUX CUCTEM.

B naHHOl TeMe 3aBeplIaeMcs U3y4EHHE CUCTEM YpPaBHEHHMU C JBYMs. MepeMeHHbIMA. OCHOBHOE BHHMAHHE YJIEISETCS
CUCTEMAaM, B KOTOPBIX OJHO U3 YpPaBHEHUI NEPBO CTENEHM, a Apyroe BTopoil. I3BecTHBIN 00yUaromumcs crocod noacTaHOBKU
HaXOJMUT 31€Ch JaJbHENIlIee IPUMEHEHUE U IT03BOJISIET CBOAUTD PELICHUE TAKUX CUCTEM K PELICHHUIO KBAAPATHOIO YPABHEHHUS.

O3HakoMJIEHHE OOy4aroluXcsl ¢ MPUMEPAMU CHCTEM YpPaBHEHHMM C JIByMs NEPEMEHHBIMHU, B KOTOPBIX 00a ypaBHEHUS
BTOPOM CTENIEHU, JOJDKHO OCYIIECTBIATHCS C TOCTATOYHON OCTOPOKHOCTBIO U OIPAHUYUBATHCS IIPOCTEHIIMMU IPUMEPAMH.

[IpuBneueHre M3BECTHBIX OOy4arOUIMMCS TI'paUKOB MO3BOJIAET NPUBECTH MPUMEPHI I'paUUECKOro PELIEHUS CHUCTEM
ypaBHeHui. C momomipl0 TrpadUyecKux MPenCTaBICHUM MOKHO HAIJISIIHO IOKa3aTh OOy4arolUMCS, YTO CHUCTEMBI JIBYX
YPAaBHEHMM C IBYMS IIEPEMEHHBIMH BTOPOU CTENEHU MOTYT UMETh OJTHO, J1BA, TPH, YETHIPE PELICHUS WM HE UMETh PEILICHUM.

Onpenensartb, ABISETCA JM Mapa YHUCEN PEIICHUEM HepaBeHCTBA. M300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOYECTBO
TOYEK, 3a1aBa€MO€ HEpaBEHCTBOM. MIITIoCTpUpOBaTh HA KOOPAUHATHOM INIOCKOCTH MHOKECTBO PELIEHUN CHCTEMBI HEPABEHCTB.

Pa3paboTanHplii MaTeMaTHMYECKHIl ammapaT MO3BOJISIET CYIIECTBEHHO PACUIMPUTh KIJIACC COJAEPKATENbHBIX TEKCTOBBIX
3a/1a4, PEIIAEMBbIX C IIOMOIIBIO CUCTEM YPaBHEHUM.

4. Ilporpeccum (15 yacoB).

Apudmernueckas u reomerpuueckas nporpeccund. @opmynbl N-TO 4i€eHa W CyMMbl MEPBBIX N YJIEHOB MPOTPECCHUMU.
beckoHeuHO yObIBaroIasi reOMETpUIECcKast IPOrpeCCusl.

Lenb: gath NOHATHA 00 apU(PMETHUECKON U T€OMETPUUECKON MPOTPECCHUSIX KaK YHUCIOBBIX MOCIEI0BATENIBHOCTSIX 0CO0O0Tr0
BUJIA.

IIpy wu3ydyeHUH TEMBI BBOJUTCA IIOHATHE IIOCJIENOBATEIBHOCTH, PpAa3bsCHAECTCS CMBICI TEpPMHUHA «N-U 4YIIEH
[OCJIEIOBATEIbHOCTH», BbIpaOaThIBAa€TCS YMEHHE HCIOJb30BaTh HHIEKCHOE O0O3HaueHuWe. T CBEICHUS HOCAT
BCIIOMOTATEIbHBIN XapaKTep U UCTOIb3YIOTCS IS U3YUeHUsT apru(PMETUIECKON U T€OMETPUIECKOUN MPOTPECCUi.

PaboTta ¢ gopMymnamu N-ro wieHa U CyMMBbI MEPBBIX N YIEHOB MPOIrPEecCUid, MOMHUMO CBOETO OCHOBHOTO HA3HAYEHUS,
MO3BOJISIET HEOJHOKPATHO BO3BpPALAThCA K BBIUMCICHUSAM, TOXKIECTBEHHBIM MPEeoOpa3oBaHUsIM, PEIICHUIO YpaBHEHU,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapaKTepUCTUYECKUE CBOMCTBA apU(METUYECKOW U T€OMETPUYECKOM MPOrpeccuil, YTO MO3BOJISET
paclIMpUTh KPYT IPEAJIAraeMbIX 3a/1a4.

DneMeHThl KOMOMHATOPUKU U TeOpUH BeposiTHOCTEH (13 yacoB).
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Komb6unaropnoe npaBuio ymMHOKeHus. [lepectaHoBkH, pazMmerienusi, couetanusi. OTHOCHUTENbHAS 4acTOTa U BEPOSTHOCTD
CIIy4ailHOTO COOBITHSL.

Ilenp: O3HAKOMUTH OOYYAOIIMXCS C NOHATHSAMU NEPECTAHOBKH, PAa3MEIICHUS, COYETAaHWS U COOTBETCTBYIOLIMMU
dbopmynamu AJid MOACUETa UX YKCIIA; BBECTH MOHATHS OTHOCUTEILHON YaCTOTHI U BEPOSITHOCTH CITyYaiHOTO COOBITHSI.

N3yuyeHnue TemMbl HAUMHAETCS C PEHICHUS 3a/1a4, B KOTOPBIX TPEOYeTCs COCTaBUTh T€ WJIM MHbIE KOMOMHAIIUU SJIEMEHTOB H.
MOJICUUTATh UX YUCO. Pa3zbsicHseTcss KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, KOTOPOE UCTIOIHATCS B JalIbHEUIIIEM TPU BBIBOJC
dbopmyn g mojcyéTa 4yucia MEepecTaHOBOK, pa3MelleHuid U couetaHuid. [Ipu M3yyeHUM NaHHOTO MaTepualia HEOOXOIUMO
o0paTuTh BHUMaHHE OOYYArONIMXCS Ha PA3IMYMe MOHATHN «pa3MEIIEHUE» U «COoueTaHue», CHOpMUPOBATH Y HHUX YMEHHE
OTpeeNsaTh, O KAKOM BUE KOMOMHAIIMI UIET peUb B 3aj1a4e.

B nanHoli Teme oOywaromuecs 3HAKOMSTCS C HAaYaJbHBIMU CBEICHHUSIMU U3 TEOPUM BEpOSITHOCTEH. BBoAsATCS MOHATHSA
«cIydaiiHOE€ COOBITUEY, KOTHOCUTEIbHAS YaCTOTa», BEPOSTHOCTh CIYYaHOrO COOBITHS». PaccMaTpuBarOTCs CTATUCTHYECKUI U
KJIACCUYECKUM MOJIXO0/IbI K ONMPEICTICHUIO BEPOSATHOCTU CIIy4aitHOTO COOBITHUS. BaxkHO 00paTuTh BHUMaHKE 00y4aromuxcs Ha TO,
YTO KJIACCHYECKOE ONPEIEIEHNE BEPOSITHOCTA MOKHO MPUMEHATH TOJIBKO K TAKMM MOJIENSIM PEAIbHBIX COOBITHIA, B KOTOPBIX BCE
UCXO/IbI SIBJISIIOTCS PABHOBO3MOHBIMH.

5. UTorosoe nopropenue (214ac).

Lens: [ToBTOpEeHnEe, 00001IEHNE U CUCTEMATH3aLUs 3HAHUI, YMEHUI U HABBIKOB 3a KypC aireopbsl OCHOBHOM
00111600pa30BaTEIHFHOM IITKOJIHI.

[lepeueHb KOHTPOJIbHBIX PAOOT B 9 Kinacce

Kontponbshas padota Ne 1 «KBaapaTHsIil TpEXUIEH

Kontponbshas pabota Ne 2 «KBanpatuunas GyHKIus U €€ rpadux»

Kontponbshas padora Ne 3 «YpaBHeHHS U HEPABEHCTBA C OJTHOM MEPEMEHHOM»

Kontponbshas padota Ne 4 «YpaBHEHUSI U HEPABEHCTBA C ABYMSI TIEPEMEHHBIMID)

Kontponbnas pabota Ne 5 «Apudmernyeckas mporpeccus»

KonTtponbsHas padota Ne 6 «I'eoMeTpudeckast mporpeccus»

Kontponbhas padora Ne 7 «9neMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEI

HTorosas KOHTpoJIbHas paboTa

3. TemaTnueckoe miIaHMpPOBaHNE
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Knacc 7

Paznen Kon- |Temsl Kon- |OcHoBHBIE BUBI A€ATEILHOCTH O0YUYaAIOIIUXCS OcHOBHBIE HaIlpaBJICHUS
BO BO BOCIIUTATENBHOU
4acoB 4acoB NEATEIIBHOCTH
IHoBTOpenue |3 BrimonHsATe npuBeeHne 0OBIKHOBEHHBIX apobeit k |[larpuornueckoe
o011eMy 3HaMEHaTEeNo; BOCIIUTAHUE

Boimonusate  apudmernyeckue  ACHCTBUS €
OOBIKHOBEHHBIMH U JACCATUIHBIMU JPOOSIMHU

OHpGI[CJ'ISITB IMPOOCHT OT 3aAaHHOI'O 4YHCJia U YHUCJIIO
OT IIPOLICHTA

YMeTh BBIUHCIATH TPOIOPIUU M BBIUUCIATH HMX
3HaYCHHEBBIMOIHATE TpHUBEICHHE OOBIKHOBCHHBIX
npo0eii Kk 001IeMy 3HaMEHATEITIO;

BeimonHAT,  apudMeTHUYCCKHE — ACHCTBUS €
OOBIKHOBCHHBIMH M JICCATUIHBIMH JIPOOSIMU

OnpenensiTb MPOIEHT OT 3aJaHHOTO YKCJIa U YUCTIO
OT IIPOIIEHTA

VYMETh BBIYHUCISITH MMpOonoOpHUKM MW BBIYUCIIATH HX
3HAa4YCHHUC

TpynoBoe BociuTaHue
DCTETUUECKOE BOCIIUTAHHE
IlenHOCTH HAYYHOTO
TTO3HAHUS

du3znyeckoe BOCIUTAHUE,
dbopMUPOBaHUE KYJIBTYPBI
3710POBBSA U
SMOILIMOHAIBLHOTO
OJlaronoyuus
DKOJIOTHYECKOE BOCITUTAHHE

I'naBa 1. Beipa:keHusi, TO:K1€CTBa, ypABHEHU S

(22 yaca)

Bripaxxenus

5 Haxoauts

3HAa4YCHHUA  YMCJIIOBBIX BBIpa)KeHI/Iﬁ C

[TatpuoTnueckoe
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[IpeobpazoBan
Y€ BBIPAKCHUU

8

KonTposbHas
paborta Nel

YpaBHeHUs €
OJHOM
IIEPEMEHHOU

KonTtponbpHas
paboTta Ne2

IepPEMEHHBIMU pu YKa3aHHBIX 3HAYEHUAX
nepemeHHbIX. Mcnons3oBath 3Haku >, <,<, >, 4UTaTh
Y COCTaBIIATh ABOVMHBIC HEPABEHCTBA.

BrimonsaTe pocTennme npeoOpa3zoBaHus
BBIPDAKEHUN: TPUBOIAUTH TIOJIOOHBIE  Cllaraemele,
pacKkpeIBaTh CKOOKM B CyYMME WM Pa3HOCTH
BBIPAKCHU .

Pemarp ypaBHeHUs BHAA ax=b mNpu pa3IUUHBIX
3HAUYECHHUSX a U b, a TakKe HECIOKHbIE YpaBHEHUS,
CBOJISILIAECS K HUAM.

Hcnonp3oBaTh anmapar ypaBHEHHH [JIsl pelIeHUs
TEKCTOBBIX 3aJa4, HWHTEPIPETUPOBATh PE3YJIbTAaT.
Hcnons3oBath npocTeime CTaTUCTUYECKUE
XapaKTEpPUCTHKHU (CpenHee apudmeTrndeckoe, pazmax,
MOJa, MeIMaHa) Ui aHaiau3a psaga JaHHBIX B
HECJIOKHBIX CUTYyaIUsIX

BOCIIUTAHUE
I'paxxkmanckoe U JyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE
DcTeTnyecKoe BOCIIMTaHUE

Llennoctu HAY4HOTO
MIO3HAHUS

®dusnueckoe  BOCIHUTAHHE,
¢opmupoBaHUEe  KYIbTYpPbI
3JI0POBbSI u
HMOLMOHAIBHOTO
OJlaronoyuus

I'naBa 2. ®yHkuuun

(11 gyacos)

OyHKIUU |
ux rpaduku

JIunerinas
byHKIIHS

KonTposbHas

Brrauciarte 3HAUCHUS byHKIMH, 3aJJaHHON
dbopmyIioi, COCTABIATh TAOIUIIBI 3HAYECHUN (PYHKIIUH.
ITo rpaduky yHKIIMM HAXOIUTh 3HAUYCHHE (DYHKIUU
0 M3BECTHOMY 3HAUYECHHIO aprymMeHTa U pemiaTh
oOpatHyro 3amady. CtpouTh Tpaduku MNOpsSIMOUH
IPOMOPIIMOHAILHOCTH W JIUHEHHOW  (yHKIUH,
ONHUCHIBaTh CBOMCTBA 3TUX QyHKIMH. [loHMMaTh, KaK

ICTETUUECKOE BOCITUTAHUE

Llennoctn HAY4YHOTO
MO3HAHUSA

dusnueckoe  BOCIHMTaHHUE,
dbopMupOBaHUE  KYJIBTYPHI
310POBbS u
SMOIMOHATIBHOTO
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pabota Ne3

BAMseT 3HAaK ko3dduumenta k Ha pacmosoxxeHue
KOOPJMHATHON TUIOCKOCTH Tpaduku QyHKIMH y=KX,
rae k#0? Kak 3aBucut ot 3HaueHui kK u b B3aumHoe
pacnionoxxeHue TrpadukoB AByX (yHKIMA Buaa
y=kx+b. HWaTepnperupoBaTh TrpaduKd peabHBIX
3aBUCHMOCTEH, OMHCHIBaeMBbIX (opMyJTaMyd BHUIA
y=kx, rne k#0 u y=kx+b

Onaromnosyuus
DKOJIOTUYECKOE BOCITUTAHUE

I'naBa 3. CteneHs ¢ HATYpPaJbHBIM MIOKAa3aTeJIEM

(11 gyacoB)

CreneHp u ee

Breraucnate 3HavueHHMs] BBIpaXCHHMH Buja a", Tae a-

I'paxxmanckoe U IyXOBHO-

CBOICTBa MPOM3BOJIBHOE YHCIIO, N- HATYpajJbHOE YMCIO, YCTHO |HPABCTBEHHOE BOCIIUTAHHUE
o U MHACHBMEHHO, a TaKXKe C MOMOIIbI0 KalbKyisiTopa. | [leHHocTH HAYYHOTO
AHOHICHBI dopmyaUpoBaTh, 3alKChIBATh B  CHMBOJIMYECKOH |[TO3HAHUS
KoHTposbHas dopMe u OOOCHOBBIBaTH CBOMCTBa CcTemeHH C|®Du3nueckoe  BOCIUTAHUE,
pabota Ned HaTypaJIbHBIM TIOKa3areneM. lIpuMeHsTh cBoiicTBa dopMuUpOBaHHWE  KYJIBTYpPHI
CTCTICHH  JJIi  TPeoOpa3oBaHUS  BBIPAKCHUU. |370POBbSI u
BBITIONHATE YMHOKEHHE OJHOUYJICHOB M BO3BEJICHHE | 3MOITMOHATLHOTO
OJIHOWICHOB B cTeneHb. CTpouTh rpaduku (PyHKIIHI | OJIarononyqus
y=X’n y=x5. Penrats rpapuyecKue
ypaBHeHmsax’=kx+h, x*=kx+b, rae k, b — HexoTOpEHIE
qrcna
I'naBa 4. MHoOro4wieHsbl
(17 uacoB)
Cymma u 3amuchiBaTh MHOTOWIEH B CTaHAapTHOM BHje, | [larpuornueckoe
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Pa3HOCTh
MHOTOYJICHOB

[IpousBeneHu
€ MHOTO4YICHA
1 OJHOWICHA

6

KonTposbHas
pabota Ne5

[Ipoussenenu
e
MHOTOYJIEHOB

6

KonTponbHnas
pabota Ne6

OIIPCACIIATH CTCIICHDb MHOI'O4JICHA. BrinoaHsaTh
CJIOKCHHUC W BbBIYMTAHHUC MHOT'OYJICHOB, YMHOKCHHUC
OJHOYJICHA HAa MHOI'OYJICH, BBIIIOJHATL PA3JIOKCHHUC
MHOTI'OYJICHOB Ha MHOXHWTCIIU, UCIIOJIb3YyA BBIHCCCHUC
MHOXXHUTENSI 3a CKOOKM M CIoco0 I'PYIIIMPOBKH.
HpI/IMGHHTB ,ZIGI\/JICTBI/ISI C MHOT'OYJICHAMHU IIPH PCIICHNUHN
pa3H006p33HI)IX 3aJa4, B YaCTHOCTU IIpH PCIICHUU
TCKCTOBBIX 3aJa4 C IIOMOIIBIO ypaBHeHI/II\/’I

BOCITUTaHHE
DCTETHYECKOE BOCIIMTAHUE
Llennoctn HAy4YHOTO
IIO3HAHUSA

dusnueckoe  BOCHUTAHHE,
dbopMupoBaHUe  KYJIbTYpbI
3I0POBBSI u
SMOLIMOHAIBEHOTO
Oyraromnosy4us
DKOJIOTHYECKOE BOCITUTAHHE

I'naBa 5. @opMy.Jibl COKPALIEHHOTO0 YMHOKEHU S

(19 yacoB)

KBagpar
CYMMBI u
KBaJipat
pa3HOCTH

Paznocte
KBaJIpaTOB.
Cymma u
Pa3HOCTh
KyOOB

JlokasbIBaTh CHPaBEATUBOCTh (POPMYIT COKPAIIEHHOTO
YMHOKEHHUSI, MIPUMEHATh UX B IPEOOPA30BAHUU LIEITBIX
BBIPQKCHUN B MHOTOYJICHBI, @ TAKXKE ISl PA3JIOKECHUS
MHOTOWIEHOB  Ha  MHOXxuTenu. Mcnosb3oBaTh
paszuyHbIe TPE0OpPaA30BaHUs IENIBIX BBIPAKEHUN MpHU
pELICHUN YpaBHEHUW, O0KA3aTEIbCTBE TOXKIECTB, B
3a7jayax Ha JeJIMMOCTh, B BBIYMCJICHHM 3HAYECHUU
HEKOTOPBIX BBIPAXKEHUN C MOMOIIBIO KAIBKYJISATOPA

TpynoBoe BociuTaHue
DCTETUYECKOE BOCIIUTAHUE

Llennoctu HAy4YHOT'O
MO3HAHUS

dusuyeckoe  BOCIHMTaHHUE,
dbopMHpoBaHUE  KYJIBTYpPbI
3710pOBbS u
AMOIMOHAIILHOTO
Oyiarononyuus
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Kontposnbhas |1 DKOJIOTHYECKOE BOCIIUTAHHE
pabota Ne7
[IpeobpazoBa |6
HUE  LEJBIX
BBIPAXKCHUU
KonTtponphas |1
pabota Ne8

I'naBa 6. CucreMbl JIMHEHHbIX YPABHEHUH

(16 yacoB)
JIuneiHbie 5 OnpenensaTe SBISAETCA JIM Tapa 4YKWCEN pemeHueM [ paxaaHCkoe MW AyXOBHO-
YpaBHEHUS C JAHHOTO  YpaBHEHUSI C JBYMSI TE€PEMEHHBIMU. [ HDABCTBEHHOE BOCIIUTAHUE
IBYMs Haxonute mnyrém mnepebopa 1nensle peuieHus | TpymoBoe BociuTaHue
MepEMEHHBIM JUHEWHOTO0 YpaBHEHUS C JBYMS MEPEMEHHBIMU. | DCTETUYECKOE BOCIIUTAHUE
51 17} 150. Crpourts rpadux ypaBHeHus ax+by=c,|llenHocTH Hay4HOT' O
CUCTEMBI raea#0 unu b#0. Pemats rpaduueckuMm CcrocoOOM |TTO3HAHUS
Ty ST— 10 CHCTEMBl  JIMHEWHBIX  YpaBHEHMHM ¢  JIByMs|Du3nyeckoe  BOCIUTAHHUE,
CHCTEM nepeMeHHbIMH. [IpUMEHSITh CrocO0 TOJCTaHOBKH U |(OPMUPOBAHUE  KYJIBTYPbI
HHEHHELX CIocO0 CIIOKEHUSI TIPU PEIICHUU CHCTEM JIMHEHHBIX |370POBbS u

ABHCHI YpaBHEHH ¢ JByMsA [E€PEMEHHBIMU. PemaTs |3MOIMOHATIBLHOTO
yp TEKCTOBBIE  3aJladyd, HCHOJB3YSd B  KadecTBe|OJaromnoyuus
KonTposbnas anreOpandyecko  MOJAENU  CUCTEMY  YpaBHEHUH.
pabota Ne9 NuTtepnpernpoBaTh pe3yabTaT, MOJIYYEHHBIH MpU
pEelIEHUN CUCTEMBI
IToBTOpEHME BrinmonHsaTh IIPOCTEUILINE npeoOpazoBanus | [laTproTnyeckoe
BBIDOKCHUI: TMPUBOJAUTH TOJOOHBIC ClaraeMble, | BOCIIUTAHHE
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(3 uaca) packpblBaTh CKOOKM B CyMME€ WM Pa3HOCTU | DCTETHUYECKOE BOCIIUTAHUE
BBIPAXXECHUN. BBIUMCIATE 3HAYeHns BbIpakeHUuU BuAa |lleHHOCTH Hay4YHOI'0
rorosas koHTposbHas paboTa a", Tme a- MPOMW3BOJILHOE YHCJIO, N- HATypajlbHOE|IMO3HAHUS
YUCJI0, YCTHO M IHUCBMEHHO, a TAKXE€ C MNOMOIIbIO | PU3MYECKOE  BOCHUTAHHE,
KalbKyJsiTopa. Jloka3piBaTh CIpaBeAJIUBOCTh (OPMYT|(POPMUPOBAHUE  KYJIBTYPbI
COKPAIIEHHOTO yYMHOXEHUSA, NPUMEHATbh WX B |30POBBS "
npeo0pa3oBaHUU IENbIX BBIPAXKEHUI B MHOTOYJIEHBI, [ 3MOLIMOHATIBLHOTO
a TakkKe Ui pa3loKEeHHs MHOTOWICHOB  Ha|OJaronoixydus
MHOXHTeNU. [IpuMeHATh cnoco0d MOACTaHOBKH U
CHoco0 CIOKEHHSI NPH PELIEHUU CHCTEM JIMHEHHBIX
YPaBHEHUM C ABYMsS IEPEMEHHBIMHU
Bcero yacos: 102. B nenento: 3 yaca.
Koutponbhbix padot: 10
Kiacc 8
Paznen |Kom- |Temsl Kon- |OcHoBHBIE BUABI AEATEIHHOCTA 00YUAIOUXCS OcHoBHbIE HalpaBJICHUS
BO BO BOCIIUTATEJILHOM AEATEIBHOCTH
4acoB 4acoB

I'naBa 1. PaunonajbHbIe 1POOH

(23 yaca)
PaunonanbHbl |5 @opMyIMpOBaTh OCHOBHOE CBOMCTBO palMoHanbHOM |I[laTpnoTndeckoe Bociuranue
e Opobu U ux IpoOM M TpPUMEHATh €ro s npeoOpasoBaHus | TpyaoBoe BocUTaHue
CBOICTBa npoOel.  BBINONHATH  CHOXKEHHE,  BbIYMTAHUE, | DCTETUYECKOE BOCITUTAHUE
Cynmva a6 YMHOKEHHE W JIeJICHUE paluOHaNbHBIX JpoOeH, a|lleHHOCTH HayyHOro MO3HaHUs
PA3HOCTD TaK)K€ BO3BEJCHHE ApOoOM B CTeneHb. BrImonHsATh | Pusznyeckoe BOCITUTaHHUE,
1pobei pasin4HbIC npeoOpa3zoBaHus palMoOHANIbHBIX | DOPMUpPOBAHKE KYJbTYpPBI
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KonTtponbpHas
paborta Nel

[IpousBenenu
€ M YacTHOE
npo0eit

10

KonTtponpHas
pabota Ne2

BBIPAKEHHI, JOKa3bIBaTh TOKIECTBA. 3HATh CBOICTBA
k

byukiuu Y= #, rae k40, 1 yMeTh CTPOUTH €€ rpaduk.
Hcnonb3oBaTh  KOMIIBIOTEp IS HUCCIEIOBaHUS
MoJIOKEHUsT rpaduka B KOOPAMHATHOW TUIOCKOCTH B
3aBUCUMOCTH OT K

3I0POBbSI U 3MOIMOHAIBHOTO
OJlaronoayyus
DKOJIOrM4ecKOe BOCIIUTAHUE

I'naBa 2. KBaap
(19 yacoB)

aTHbIe KOPHU

JIeiCTBUTEND
HBIC YHCIIa

Apudpmernue
CKHHU
KBaJIpaTHbIN
KOpPEHb

CaoiicTBa
apudmeTniec
KOT0
KBaJPaTHOTO
KOPHS

KonTposbHas
pabota Ne3

IIpumenenue
CBOMCTB
apudmeTniec

[IpuBoAUTH IPUMEPBI palMOHAIBHBIX u
UppallMOHAIBHBIX  uucend. HaxomuTe  3HaueHUS
apu(pMETUYECKUX KBAJPATHBIX KOPHEH, HCIONb3Ys
npu  HEOOXOJMMOCTH  KaJlbKyJATOp. JloKa3piBaTh
TEOpEMbl O KOpHE W3 NPOU3BEAEHUS M JpoOH,

{ -
TOXKJIECTBO V&7=|a, MPUMEHSTH ux B
npeoOpa3oBaHUsIX BbIpakeHU. OCBOOOXKIATHCS OT
a

UPPAIMOHAILHOCTH B 3HAMEHATEISIX ApobOeit Buma V7
d

VEx/e | BLIHOCMTH MHOXMHTENIb 3a 3HAaK KOPHA U
BBIHOCUTh ~ MHOXHTEIb  IMOJA  3HAaK  KOPHI.
Hcnonb30BaTh KBaJpaTHBIC KOPHU JJISI BBIPAKCHUS
NEPEMEHHBIX M3 TEOMETPUYECKUX H  (PU3MIECKHX
dbopmyn. Crpouts rTpadux  GyHKIUU
WLTIOCTPUPOBATH Ha rpaduke e€ CBOHCTBA

f
y:*».'x "

[TaTproTHYeCcKOE BOCIUTAHUE
I'paxxnanckoe U AyXOBHO-
HPABCTBEHHOE BOCIIUTAHUE
DCTETUYECKOE BOCIIUTAHUE
[lenHOCTH HAYYHOTO MO3HAHUS
dusznueckoe BOCIIMTAHHUE,
(dbopmupoBaHue KYJIBTYpbI
3I0POBbS W OIMOIMOHAIBHOTO
Onaromonyyus
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KOTO

KBaJpaTHOTO
KOpHS
KontpomnbHas |1
pabota Ned

I'nasa 3. KBagpaTHble ypaBHeHUs

(21 gac)
Ksanparnoe |10 Pemate  kBagpatHele  ypaBHeHMs.  HaxoauTs|DcreTnyeckoe BOCIUTaHUE
YpPaBHEHUE U noa0OpOM  KOPHM  KBaJpaTHOrO  ypaBHEHUs, |LleHHOCTH Hay4HOTro MO3HAHUS
€ro KOpHH ucIonp3ysa reopeMy Buera. Mcceiienosars kBanpatssie | Puzndeckoe BOCIIUTAHHUE,
Kortponbras | 1 YpaBHEHHUS MO AUCKPUMHMHAHTY M KO3PPUIMEHTaM. |(pOpMUPOBAHUE KyJbTYpPBI
paGota Ne5 Pemarbs apoOHbIE palMOHaNbHBIE YpPaBHEHUS, CBOJS |3J0POBbS U SMOLMOHAIBHOIO

pellleHne TaKUX YypaBHEHUH C  TOCIEIYIOIINM |OJIaronoiyyduns

JpoOHebie 9 UCKIIFOYUEHHEM  IIOCTOPOHHUX  KOpHEW. Pemars|OKOI0rnyeckoe BOCIUTaHUE
palMOHAIIBHBI TEKCTOBBIE  3a/Jaud, HCIIOJNb3ys KBaJpaTHbIE U
€ YpaBHEHUS JIpOOHBIE YpaBHEHUS
KontponbHas |1
pabota Neb

I'naBa 4. HepaBeHncrBa

(20 yacoB)
YHuciosbie 8 dopMynupoBaTh U JOKA3bIBAaTh CBOWCTBA YMUCIOBBIX |[ pakgaHCckoe W JOyXOBHO-
HEPaBEHCTBA HEpaBeHCTB. Mcnonb30Barh anmapar HEPaABEHCTB UL [HPABCTBEHHOE BOCIIUTAHUE
" ux OLIEHKM MOTPEIIHOCTH W TOYHOCTH NpuOIMKeHus. | LleHHOCTH HaydHOro MO3HaHMs
CBOMCTBa Haxoauts nepeceuenus u o0beIMHEHNE MHOXKECTB, B|Dusnueckoe BOCIIUTAHUE,
Kontponbras | 1 4aCTHOCTH  MHCIOBbIX  IPOMEXYTKOB. PePJaTL dbopMupoBanue KYJIBTYpbI
pabota Ne? JIMHEWHbIC HEPABEHCTBA. Pemars CUCTEMBI JIMHEVHBIX (310POBbI U 3MOLMOHAIBHOTO
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HepasenctBa |10 HEPABEHCTB, B TOM YHUCJIE TAKUX, KOTOPbIE 3aMMCaHbI B |0JIaronoayyus
Cc OJTHOM BH/JIE IBOVHBIX HEPABEHCTB
IIEPEMEHHOU
U UX CHCTEMBI
KonTtponbHas |1
pabota Ne8
I'maBa 5. Ctenens ¢ HejbIM NoKa3arejaeM. JJIeMeHTbl CTATUHCTHKH
(11 gyacoB)
Crenenr  c|6 3HaTh OMNpENEJEHUE U CBOMCTBA CTENEHHM C LebIM | TpynoBoe BociUTaHUE
LEJIbIM nokasaresieM. [I[puMeHsATh CBOMCTBA CTENEHU C LEJIBIM | DCTETUYECKOE BOCIIUTAHUE
IIOKa3aTesIeM IIOKa3aTeJIeM INpPU BBIIOJHEHWH BBIYHMCICHHA U |LleHHOCTH Hay4HOro IMO3HAHUS
U €€ CBOMCTBA npeoOpazoBaHuil BelpaxeHuil. Mcnonb3oBatek 3amuck |dusnueckoe BOCIIUTaHUE,
Kontponbaas |1 yycel B CTaHAAPTHOM BHJE Ui BBIPAKEHUS U |(QOpMUpPOBaHUE KYJBTYpbI
paGota Ned COIIOCTABJICHUSI PA3MEPOB OOBEKTOB, UIUTEIBHOCTH |30POBbSI M HMOLMOHAIBHOTO
IIPOIIECCOB B OKPYXKAIOILIEM MUPE. Osaromnosyuus
DNEMEHTHI 4 . DKOJIOTUYECKOE BOCIIUTAHUE
CTATHCTHKI [IpuBoaAUTH HPUMEPbl  PENPE3CHTATHBHOH M
HEpenpe3eHTaTUBHOM BBIOOPKH. N3BnekaTh
uH(pOpMAIUIO U3 TaOJIMI] YaCTOT U OPraHHU30BBIBATH
uHdopMaIuioo B BHAE TaOMUI[ YacCTOT, CTPOUTH
VMHTEPBAJIBHBIN  psaa.  Mcnombp3oBaTh  HaryisgHoe
NpeJICTaBICHUE CTATUCTUUYECKONW MHPOPMALIK B BUJIE
CTOJOYaTBIX M KPYrOBBIX JAMArpaMM, IOJUIOHOB,
TUCTOIPaMM
IHoBTOpEHMe BBITTONHATH pa3nu4HbIC npeoOpazoBanus |['pakgaHckoe U JyXOBHO-
(8 wacom) palMOHAIBHBIX BBIPAXKEHUH, JOKA3bIBATh TOXKJIECTBA. [ HPABCTBEHHOE BOCITUTAHUE
VI TOrOBLIA 3a9eT OcBobOOXIaTHCSA OT MPPAHOHATBHOCTH B| TpynoBoe Bocniutanue

(1 gac)

3HAMEHATeNIsX JapoOeil Buma Y&, vExVe  BBIHOCHTH

ICTETUUECKOE BOCITUTAHUE
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HtoroBas KoHTpoJIbHAs paboTa
(1 gac)

MHOJKUTENb 3a 3HaK KOPHS M BBIHOCHUTH MHOJKHTEIb
noJ 3Hak KopHs. CTpouth rpaduk QyHKIUU y=‘”ax u
WJUTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTBa. PermaTth
JIMHEWHBIE HEPABEHCTBA. Peliath CHCTEMBI JIMHEMHBIX
HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPHIE 3aIIMCAHbI B
BUJEC JBOWHBIX HEpaBeHCTB. [IpuMeHsATH CBONCTBa
CTEIIEHW C LEJbIM I[IOKa3aTeJleM IIPU BBINIOJHEHUU
BBIYMCIICHUN U TpeoOpa30BaHUd BEIPAXKEHHI.

[{leHHOCTH HAYYHOTO TIO3HAHUS
dusnueckoe BOCIIMTAHUE,
dbopmupoBaHue KYJbTYPBI
3I0POBbSI U SMOLIMOHAIBHOTO
OJ1aronory4us

Bcero gacos: 102. B Henemro: 3 gaca.

KoHntposbhbix padot: 10

Kiacc 9

Paznen |Kon- |Temsl Kon- |OcHoBHBIE BUABI AEATENBHOCTA 00YYaOIUXCS OcHOBHBIE HaITpaBJICHUS
BO BO BOCIIUTATEIbHON JIE€ATEIbHOCTH
4acoB 4acoB

I'nasa 1. KBagparnunas pyHkuus

(22 gaca)
OyHKIUU  U|D
UX CBOMCTBA
Ksampatueiii |4
TPEXUJICH
Kontponphnas |1
pabota Nel

Brrauciarte 3HAUECHUS byHKIUY, 3aJJaHHOU
dopmynoi, a Takxke ABYMS U Tpemsl (POopMysamH.
OnuceiBaTh CBOMCTBA (YHKUMA Ha OCHOBE UX
rpadguueckoro mnpeacraBieHus. HHTepnpeTupoBaTh
rpaduku  peandbHbIX 3aBucuMocTel. [lokaswiBaTh
CXEeMaTHUYeCKH  TMOJOKEHHWEe Ha  KOOPJIMHATHOMN
IJIOCKOCTH TpadukoB (yHKIMH y=ax?, y=ax+n,

ICTETUUECKOE BOCITUTAHUE
[lenHOCTH HAYYHOTO MO3HAHUS

dusnueckoe BOCIIHTAHUE,
(dbopmupoBaHue KyJbTYpPBI
3I0pPOBbS U 3MOLIMOHAIBHOTO
Oyiarononyuus

DKOJIOTHYECKOE BOCITUTAHUE
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KBagpatnuna
g QyHKOUS ©
e€ rpadux

8

CreneHHas
GyHKIHS.
Kopens n-u
CTEIICHU

KonTposbHas
paboTta Ne2

y=a(x-m)2. Ctpouts rpapuk (QyHKIMU y=ax’+bx+c,
YMETh yKa3bIBaTh KOOPAMHATHI BEPIIMHEI IapadoJIbl,
eé OCh CUMMETPHH, HAMPABJIEHUE BETBEH Mapabobl.

N3o00pakath cxemarnuecku rpaduk (GyHKOHH y=Xx"c
YETHBIM U HEYETHBIM N. IloHMMAaTh CMBIC 3alucei

ar 47
Buma * %, Y9u T.1., rue a — Hekoropoe uncio. metsb
MPEJICTABICHUE O HAXO0XKJACHUHU KOPHEN N-U CTEIECHU C

MIOMOINIBIO KaJbKYJISATOPA.

I'naBa 2. YpaBHeHUSI M1 HEPABEHCTBA C OTHOM MepeMeHHO

(14 gacoB)

YpaBHeHUs ¢
OJTHOM
IIEPEMEHHOU

Hepasencta
c OJHOM
IIEPEMEHHOU

KonTponbnas
paborta Ne3

Pemars ypaBHeHUsI TpeThel M YETBEPTOM CTEIIEHH C
MIOMOILBIO PA3JIOKEHUs] HA MHOMKUTEIN U BBEACHUS
BCIIOMOTATEIbHBIX IEPEMEHHBIX, B YACTHOCTH pelIaTh
OukBazpaTHble  ypaBHeHus. Pemarb  1poOHbIE
palMOHAIBHBIE YPAaBHEHUS, CBOAS MX K IEJIbIM
YPABHEHMSIM C MTOCIEAYIOIEN TPOBEPKON KOPHEHN.

Pemate HepaBeHCTBa BTOPOM CTEINEHHW, HCHOJIb3YS
rpaduueckue mnpeacTaBieHus. Mcmnoab30BaTh METON
WHTEPBAJIOB ISt peLIeHUs HECJIOKHBIX
palMOHAJIbHBIX HEPABEHCTB.

[TatproTryeckoe BOCIIUTAaHUE
['paxnanckoe u JIYXOBHO-
HPABCTBEHHOE BOCITUTAHUE
DCTETUYECKOE BOCITUTAHUE
LlerHOCTH HAYYHOTO MMO3HAHUSA
duznyeckoe BOCIIMTAHUE,
dbopmupoBaHue KYJIbTYpbI
310pOBbS U 3MOLIMOHAJIBHOIO
OJiaromoyuus

I'naBa 3. YpaBHeHUs1 M1 HEPABEHCTBA C ABYMS IepeMEHHbIMHU

(17 uacoB)
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YpaBHeHUs ¢
IBYMS
epeMEHHBIM
u u ux
CUCTEMBbI

10

Hepasencrtaa
C IBYyMS
MIEPEMEHHBIM
U U ux
CUCTEMBI

KonTtponbsHas
pabota Ned

Crtpouts rpaduk ypaBHEHUI C IByMs IEPEMEHHBIMU
B MPOCTEUIINX CIIydasx, KOrjaa rpaQuKoM SBISETCS
npsMasi, napabosia,  runepobona,  OKPYKHOCTb.
Hcnonp3oBath HX g TpapUUecKoro perieHus
CHUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemate cmocoOOM TIOJACTAHOBKH CHCTEMBI JIBYX
YpaBHEHUU C ABYMs MEPEMEHHBIMHU, B KOTOPHIX OJIHO
YpPaBHEHHUE TEPBOM CTENEHH, a APYroe — BTOPOU
CTCIICHMU.

PemaTe TeKCTOBBIE 3aJaud, HCMOJIb3YysS B KauyeCTBE
anreOpanyecKor MOJIEIN CUCTEMY YPaBHEHHMN BTOPOI

CTEIIEHW C  JBYMS  INIEPEMEHHBIMH;  pelIaTh
COCTaBJICHHYIO CUCTEMY, UHTEPIPETUPOBATH
pe3yJbTar.

['paxkmanckoe ¥ JyXOBHO-
HPABCTBEHHOE BOCITUTAHUE
[leHHOCTH HAYYHOTO MMO3HAHUS
duzngeckoe BOCTIMTAHNUE,
dbopmupoBaHue KYJIBTYpPBI
3I0POBbSI M 3MOIMOHAILHOTO
Oytaromnosy4us

I'naBa 4. Apudmernyeckasi 1 reoMeTpUIeCKasi MPOrPecCHu

(15 yacoB)

Apudmernue
cKas
IpOrpeccHs

KonTposbHas
pabota Neb

I'eomeTrpuuec
Kast
nporpeccus

[IpuMeHATh WHOEKCHBbIE OOO3HAYEHHUS [JISl YJICHOB
noCJen0BaTeENbHOCTEN. [ [pUBOINTE MpUMEpHI 33a1aHNs
nocjieaoBaTeabHOCTE  GoOpMyJsioN N-TO  4YlieHa U
PEKYpPpEHTHOM (HOPMYIION.

BeiBoguth (popmyinbl N-ro uieHa apudMeTHYecKOn
IPOTPECCHH U TEOMETPUUYECKON MPOTPECCHH, CYMMBI
IIEPBBIN N YJICHOB apu(pMeTHIECKON 151
TeOMETPUUYECKON TPOTpeccuii, permarh 3agadd ¢

ICTETUUECKOE BOCITUTAHUE
[lenHOCTH HAYYHOTO MO3HAHUS

dusnueckoe BOCIHTAHUE,
dbopmupoBaHue KYJIbTYpbI
30POBbSI U DMOIMOHAIHLHOTO
OJyiaromonyuus

DKOJIOTHYECKOE BOCITUTAHUE
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KontposnbHas |1
pabota Ne6

UCIoNib30BaHueM  3Tux  ¢opmyn.  Jlokas3wiBaTh
XapaKTePUCTHUECKOE CBOMCTBO apu(pMETHUYECKOU U
r€OMETPUYECKON MPOTPECCUM.

Pemate 3amaun Ha CJOXHBIE MPOILIEHTHI, UCIOIb3YS
IpU HEOOXOJUMOCTH KaIbKYJISITOP.

I'naBa 5. J1eMeHTHI KOMOMHATOPUKH M TEOPUH BEPOSITHOCTH

(13 yacoB)
DJIEMEHTBI 9 Boeinonauts mepebop BceX BO3MOXKHBIX BapuaHTOB |llaTproThyeckoe BoCIUTaHUE
KOMOMHAaTOpH IUIsl iepecy€ra 00beKTOB U KoOMOMHauui. [Ilpumenstes | ['paxknanckoe ¥ JTyXOBHO-
KU IPaBUJIO KOMOMHATOPHOI'O YMHOXKEHHUS. HPABCTBEHHOE BOCIIUTAHUE
DCTETUYECKOE BOCIIUTAHUE
Havanbabie |3 PacnosHaBate 3amauM  Ha  BBIYMCIEHUE  YHCIIA
. . [erHOCTH HAYYHOTO MMO3HAHUS
CBEIICHUS U3 [IEPECTAaHOBOK, pa3sMenIeHuN, COYETaHUN 51
dusnueckoe BOCIIHTAHUE,
TEOPUHU IPUMEHSTh COOTBETCTBYIOIINE (POPMYIIBI.
. dbopmupoBaHue KYJIbTYPBI
BEPOSATHOCTEN .
Bpuncnare  9acTtory  Cily4allHOTIO COOBITHS. | 30POBbS M OMOILMOHAILHOIO
Koutposnbhas |1 OrueHuBaTh BEPOATHOCTh CIY4alHOrO COOBITHS  C|OIaromnoay4us
pabora Ne7 IOMOIIBIO  YacCTOThI, YCTAHOBJIEHHOW  OIBITHBIM
nyTéM. HaxoauTh BEpOSTHOCTD CIY4ailHOTO COOBITHS
Ha OCHOBE KJIACCUYECKOTO ONPENEIICHUS
BEpOATHOCTU. [IpHBOAUTE NMpUMEpPBI TOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH.
IloBTOpEeHue OnuceiBaTh cBoOicTBa (yHKUMA Ha ocHoBe ux|[laTpuoTnyeckoe BocnuTaHue
(21 wac) rpadguueckoro mpexacrasienus. Hurtepnperuposats| TpynoBoe BociuTaHue

rpaduku  peandbHbIX 3aBucuMocTel. [lokaswiBaTh

DCTETUUECKOE BOCITUTAHUE
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Hrorosas
KOHTPOJIbHAS
pabota

CXEMaTHYECKH  IIOJIOKEHHE Ha  KOOPJAMHATHOM
WIOCKOCTH rpadukoB (GyHKIME y=ax?, Yy=ax?+n,
y=a(x-m)2. Ctpouts rpapuk (QyHKIMU y=ax’+bx+c,
YMETh yKa3bIBaTh KOOPAMHATHI BEPIIMHEI MapaGoJibl,
eé 0Chb CUMMETPHH, HaIpaBICHHE BETBEH MapaGoJIbL.
Pemate HepaBeHCTBA BTOPOM CTENEHH, HCIOJB3YS
rpaduueckue HpeacTaBiacHus. VCronb30BaTh METOJ
MHTEPBAJIOB st peleHus HECJIOMKHBIX
pAlMOHANBHBIX HEPABEHCTB. MCIONB30BaTh MX I
rpau4Yeckoro pelleHUs CUCTEM YPaBHEHHUM C JIByMs
TIEPEMEHHBIMH.

Pemate cnocoOOM TOACTAaHOBKM CHCTEMBI JIBYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMH, B KOTOPBIX OJHO
YpaBHEHUE MEPBOM CTENEHU, a JpPyroe — BTOPOU
CTEIIEHHU.

Pemate TEKCTOBBIE 3a/ayd, HCIOJIb3YyS B KadeCTBE
anreOpandecko MOJIENIM CUCTEMY YpaBHEHUI BTOPOU
CTENEHW C  JBYMs  NEpPEMEHHBIMH;  pelaTh
COCTaBJICHHYIO CUCTEMY, UHTEPIPETUPOBATH
pesynbTar.  BbIBOgUTH  QopMyinbl N-rO  YiieHa
apu(pMETUYECKON TNPOrpeccud U T'€OMETPUUYECKON
IPOrPECCHH, CYMMBI NIEPBBIN N WICHOB
apu(pMETUIECKOH U TEOMETPUYECKON MpOTpeccui,
pemarh 3a7a4d C MCHOJIb30BAaHUEM JTUX (HOPMYIL
Jloka3bIBaTh XapaKTEPUCTHYECKOE CBOMCTBO
apu(pMETHIECKON M TEeOMETPUYECKON MPOTPECCUi.
OneHnBaTh BEPOSTHOCTb CIYy4YallHOTO COOBITHS C

HGHHOCTI/I HAaY4YHOT'O ITIO3HAHUA

duznyeckoe BOCIIMTAHUE,
dbopmupoBaHue KYJbTYPBI
3I0POBbS U 3MOILIMOHAIHLHOTO
Oyraronoayuus

DKOJIOTrMYE€CKOE BOCIIUTAHUE
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MOMOIIBI0  YaCTOThI, YCTAHOBJIEHHOW  ONBITHBIM
myTéM. HaxoauTs BEPOATHOCTH CIIy4alHOTO COOBITHS
Ha OCHOBE KJIACCUYECKOTO OTpEICIICHHUS
BepOSATHOCTU. [IpUBOANTH MPUMEPHI JOCTOBEPHBIX U
HEBO3MOYHBIX COOBITUH.

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

CornacosaHo CornacoBaHo

[IpoToxom Ne 3acenaHus 3amecTuTelnb qupeKkTopa no Y BP
MO marematnkoB MBbOY COILI Nel 1

OT « » aBrycTa 2023roma
- H.B.CkoBopoja

Pyk. MO Jlepakuna C.H. « » asrycra 2023roza
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