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1.IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IPEIMETA AJITEBPBI B 7—9 KJIACCAX
[TporpammMa obecriednBacT JOCTHKEHHE CICAYIONINX PE3yIbTaTOB OCBOCHUS 00pa30BaTeIbHOW POTrPaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHMS:
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHUA ITPOTPaMMBbI II0 MATECMATUKC XaPaAKTCPHU3YIOTCA:

1) MATPUOTHYECCKOC BOCIIUTAHUE:
MMPOABJICHUCM HHTCPCCAa K INPOUIJIOMY KW HACTOALICMY pOCCI/IfICKOfI Mar€éMaTukKu, INCHHOCTHBIM OTHOIICHHEM K JOCTHXKCHUAM pOCCHﬁCKHX
MAaTEMAaTHKOB U pOCCHﬁCKOﬁ MaTeMaTHIeCKOM IIKOJIBbI, K UCIIOJIB30BAHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIr'uX HayKax U IIPUKIIAJHBIX C(bean;

2) rpasaaHcKoe U JyX0BHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA M peaju3allid €ro IpaB, NPEACTaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaxX
(GYHKIMOHMPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHH, NpPOLEAYp TPakJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXKIIEHUIO ATHYECKHX NPOOJeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKCHUH HAYKH, OCO3HAHHEM BaXHOCTH MOPATBHO-3THYECKUX
IIPUHLUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpynoBoe BocnuTanue:

YCTAaHOBKOH Ha AaKTHBHOE Yy4yacTHE B PEIICHHHM MPAKTHYECKUX 3aJad MaTeMaTH4eCKOH HampaBIIEHHOCTH, OCO3HAHHUEM BaKHOCTH
MaTeMaTHYECKOTro 00pa3oBaHMs HA MPOTSHDKEHUH BCEW KU3HU ISl YCHEITHOW MpO(EeCCHOHANBHON AEATENBHOCTH W Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM WHAWBUIYAIBHOW  TPAaeKTOPHUM  0OOpa3oBaHMS ¥ IKU3HEHHBIX IUIAHOBC YYETOM JIMUHBIX
MHTEPECOB U 00I1IECTBEHHBIX OTPEOHOCTENH;

4) acrerndeckoe BOCIHTAHUE:
CIIOCOOHOCTBIO K OMOIMOHAILHOMY W 3CTETHYECKOMY BOCIPHATHIO MATEMATHUECKHX OOBEKTOB, 3a/1au, PEIICHUM, PacCykIECHHH, YMEHUIO
BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTU HAYYHOTI'0 MO3HAHUSA:

OpUEHTallMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTABICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa,
MPUPOABI U OOIIECTBa, MOHUMAHUEM MaTEeMaTHUeCKON HayKu Kak chepbl 4eTOBEUeCKOW NeATeIbHOCTH, STAaloB €€ pPa3BUTHSA U 3HAUMMOCTH IS
pa3BUTHUS LMBWIM3ALMMU, OBJIAJECHUEM S3BIKOM MATEMATUKM M MAaTeMaTUYECKOM KyJIbTYpOW Kak CpEICTBOM IIO3HAHWS MHUpA, OBJIAJCHUEM
MPOCTEUIIINMHU HAaBBIKAMU UCCIEN0BATEIbCKON AESTETbHOCTH;

6) ¢pusnueckoe BocnuTanue, GOPMUPOBAHKE KYJIbTYPhI 310POBbS MAMOIHOHAIBLHOIO 0JIATONOJY HS:

TOTOBHOCTHIO MPUMEHSTh MaTeMaTUYECKUE 3HAHMs B MHTEpEcax CBOETO 3[0POBBS, BEIEHHUS 30POBOr0 o0Opas3a *HU3HU (370pOBOE MUTAHHE,
cOamaHCUpPOBAaHHBINA PEKUM 3aHITUN U OTABIXA, peryiisipHas pu3nyeckasi akTUBHOCTh ), CPOPMUPOBAHHOCTHIO HaBbIKapedIekcuu, Mpu3HaHUEM CBOETO
IpaBa Ha OIMOKY U TaKOT'o )K€ MpaBa JPYroro 4eaoBeKa;

7) 3Ko/I0THYecKOe BOCTINTAHME:
OpHMEHTallMel Ha TNPUMEHEHHWE MaTeMaTHUeCKMX 3HAHMH A pelleHHs 3ajad B OOJAacTH COXPAaHHOCTH OKpY’Kaloled Cpensl,
IUIAHUPOBAHHSA MTOCTYNKOB M OLEHKU UX BO3MOXKHBIX IOCJIEACTBUI AJISI OKpY’Karollel cpesbl, 0CO3HAaHWEM III00ATIbHOTO XapaKTepa dKOJIOTHIECKHX



po0JIeM 1 yTeH MX PEIICHHS;

8) aganTanus K H3MEHAIOIUMCS YCIOBHSIM COLMAILHON U IPHPOIHOI Cpe/bI:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOINPEAEIEHHOCTH, TOBBIIIEHUI0O YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MpPaKTHUECKYIO
NeSITeNIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX JIIOJEH, MPUOOPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETECHINH
U3 OIbITA IPYTHUX;

HEO0OXOUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIHPOBATh UIEH, OHATHSA, TUIIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM
YHClie paHee He U3BECTHBIX, 0CO3HABATh Ae(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEM!, IUIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallMlO, BOCIPUHUMATh CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TpeOYyOIUNA KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUSIN JeHCTBUS, POPMYIHPOBATh U OLICHUBATH PUCKHU U OCIEACTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOEHUS MpOrpamMMbl IO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHus y oOydaromierocsi OyayT chOopMHpPOBAHEI
METanpe/IMETHbIE Pe3yJabTaThl, XapaKTEPH3YIOIIMECS OBJAJCHUEM YHHUBEPCAIBHBIMH IO3HABATEIbHBIMU JCHCTBHSMH, YHHBEPCAIbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSIMH U YHHBEPCAIBHBIMU PETYIATUBHBIMH JICHCTBHIMHU.

Ilo3HaBaTeIbHbIE YHuBEpPCAJAbHbIC yqeﬁﬂme JelcTBUA

Ba3oBble Jlornueckue 1eicTBUs:

BBISIBJISITH U XapaKT€pPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHMUECKUX OOBEKTOB, IOHSITHM, OTHOIICHWNH MEXIy MOHITHIMH,
(GbopMynnpoBaTh ONpeAEIeHHUs MOHATHH, yCTaHAaBIUBAaTh CYIIECTBEHHBI MpPU3HAK KJIacCU(PHUKAIMK, OCHOBAHMS JUIsl 00OOLIEHUS U CpaBHEHUS,
KPUTEPHUH ITPOBOJUMOrO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHUpPOBATh U MPEOOPaA30BHIBATh CYKACHUS: YTBEPAUTENIbHbIE OTPULIATENbHbIC, €MHUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISBIISAITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTHBOpEUYMsB (akTaxX, JaHHBIX, HAONIONEHUSX M YTBEP)KICHMSX,
npeaiaraTe  KpUTEPUHUIS BBIBIECHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHA;

JIEJIaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTHKH, 1ETyKTUBHBIX U MHIYKTUBHBIXYMO3aKIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

pa3buparh JI0Ka3aTeIbCTBA MAaTE€MAaTUYECKMX  YTBEpXKJIEHUH  (MpsMble U OT MPOTHBHOIO), IPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE
JI0Ka3aTelbCcTBA MaTEeMAaTUYeCKUX (DAKTOB, BBICTPaMBATh apryMEHTAIMIO, MPUBOJIUTH HMPUMEPHI U KOHTPIPUMEPBI, OOOCHOBBIBATh COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh CHOCOO pelieHusl ydyeOHOHM 3alauu (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHUs, BHIOMpATh Hanbojiee MOIXOIAMIMHA C y4ETOM
CaMOCTOSITENIbHO BBIZIEIEHHBIX KPUTEPUEB).

ba3oBbIe HccCIe10BATEILCKHE JeHiCTBUA .

UCIIONIb30BaTh BOIPOCHI KakK MCCIENOBATEIbCKUNA HHCTPYMEHT TMO3HaHUsA, (DOpPMYIHpPOBaTH BOMPOCHL, (PUKCHUPYIOIIHNE MPOTHBOpPEUHE,
mpo0yieMy, CaMOCTOSTEIHPHO YCTaHABIUBATh KICKOMOE U IaHHOE, (HOPMHUPOBATh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHCHHE;

MIPOBOJAMTH 10 CAMOCTOSTEIHFHO COCTABICHHOMY IIJIaHYy HECIIOKHBIN IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBAaHKE TI0 YCTAHOBICHHIO OCOOCHHOCTEN
MaTeMaTHYECKOTO 00bEKTA,3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;



camocTosTeNbHO (opMmynupoBarh 00O0OIIEHUS M BBIBOJABI MO pe3yJlbTaTaM IMPOBEIEHHOTO HAOIOEHUS, HCCIEeOBaHUS, OLICHUBAThH
JOCTOBEPHOCTbH MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHNUH;
MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKKE BBIABUTATh MPEATOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora c undgopmanueii:

BBISIBIIATD HEJIOCTaTOYHOCTh U HU30BITOYHOCTH uH(popManuy, JTAaHHBIX,HEOOXOTUMBIX JIJISl PEHICHHUS 3a0a4H;
BbIOUpATD, aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATEUH(GOPMAIUIO PA3ITUYHBIX BUIOB U POpPM
MPEACTABICHUS;

BBIOHMpaTh (OPMY MpEICTaBICHHUSI HHPOPMAIIUK U WUTFOCTPUPOBATH PellacMble3aIauy CXEMaMH, TuarpaMMaMu, HHOHM rpauKoi u ux
KOMOHMHALIMSIMU,
OIICHUBATh HAIEKHOCTh HHPOPMAIUH IO KPUTEPUSIM, MPEIJIOKEHHBIM YIUTESIEMUITH C(HOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JedcTBUA:

BOCIIPMHUMATb U q)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHUU C YCIIOBUAMHU U LECIIAMU 06HIGHI/I${, SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO
TOYKY 3pCHHUA B YCTHBIXU ITMCbMCHHBIX TCKCTAX, JaBATh IOSICHCHUA 110 XOAY PCIICHUA 3a/la4Yi, KOMMCHTHPOBATDH

MIOJIyYEeHHBIH pe3yJbTarT;

B X071¢ 00CY>KACHUS 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbl, IpOOIEeMBbI, peraeMoil 3a/1a4n, BEICKa3bIBAaTh HJICH, HAIICICHHBIE HA
MIOUCK PEIICHUs, CONOCTABIATh CBOU CYXKJIEHHUS C CY)KICHMSIMHU JIPYTMX YYaCTHHMKOB JIMAora, 0OOHapy)XMBaTh pa3jMyhe U CXOACTBO MO3MULMH, B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh PA3HOITIACHS, CBOM BO3PAKEHMS;

NPECTaBIATh PE3ybTaThl PELICHUs 33/1a4M, SKCIEPUMEHTA, UCCIIEAOBAaHMs, MPOEKTa, CAMOCTOSTENLHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NMPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH;

MOHMMATb U UCTOJIb30BaTh MPEUMYILIECTBA KOMaHIHOM U MHAMBUAYAJIbHON paOOTHINIPH pEIIEHUH yUeOHBIX MAaTEMaTHYECKUX 33/1a4;

INPUHUMATH 1I€JIb COBMECTHOM J1€ATENbHOCTH, IIJIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThl, paclpelesiTh BUbl padoT, JOrOBapUBaThCH,
00CyX/1aTh MPOLIECCH Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TPYNIOBBIX (hopMax paboThl (00CYKAEHUs, OOMEH MHEHUSMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BBIITOIHATH CBOIO YacTh PabOTHI U
KOOPJMHUPOBATh CBOM JEWUCTBUSA C JPYTMMH 4IEHAMHM KOMaH[bl, OLIEHMBATh KAadye€CTBO CBOETO BKJIaJa B OOMMHA NPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM yYaCTHUKaMU B3aUMOJEHCTBHUS.

PeryisiTuBHbIe YHMBepcaJlbHble y4eOHbIe NeiCTBHUS

Camoopranuszaums:
CaMOCTOSITENIbHO COCTaBIISATH ILJIaH, AJITOPUTM PEIIEHUs 3a/1a4yu (MM €ro YacTh), BEIOUPATh CIOCOO pElIeHHs ¢ YIETOM HMEIOIIUXCSI PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ yU€TOM HOBOI HH(OPMAITHH.

CaMOKOHTPOJIBb:
BJIAJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3yibTaTa pelleHnss MaTeMaTHUeCKOM 3a/1auu;
npeaBuACTb TPYAHOCTH, KOTOPLIC MOT'YT BO3HHUKHYTH IPH PCIICHHUU 3adadyv, BHOCUTL KOPPCKTHBBI B JACATCIBHOCTH Ha OCHOBC HOBBIX



00CTOSATEILCTB, HAWJEHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE Pe3yJbTaTa AEATEIHHOCTH MOCTABICHHOW e M YCIOBUSAM, OOBSICHATH IPUYUHBI JOCTHKCHUS WIJIH HETOCTIKCHUS
[eJTH, HAaXOUTh OMIMOKY, JaBaTh OIEHKY TPHOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie  pe3ynbTaTbl  OCBOCHHMS ~ NPOrpaMMbl  Y4eOHOrO  Kypcak KOHIly oOy4deHHs B 7 KJjacce:

Yucna ¥ BEIYUCICHUS

BrInonHATh, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHCTBHUAC PALlMOHAIBHBIMH YHCIIaMHU.

HaxoauTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hble CIOCOOBI M MPUEMBI BBIUMCIIEHUS 3HAYEHUH APOOHBIX BBIPAKEHUIH,
coJepKanx 0OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT OmHOWM ()OPMBI 3aMKMCH YUCENl K APYroi (mpeoOpa3oBBIBATH NECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YaCTHOCTUB OECKOHEUHYIO JICCATHUHYIO JPOOB).

CpaBHUBATh U yNOPSI0YMBATh PallMOHAIbHbIE YKca. OKpYyIJIATh YUCIa.

BBINONMHATE IPUKKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIICHHUM, OLIEHKY 3HAYEHHUM YMCIIOBBIX BBIPAKECHHN. BBINOIHATE AEHUCTBUSA CO CTENEHSIMU C
HaTypaJIbHbIMH OKa3aTeNIIMU.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHNUE HA MHOKUTEIN HATypalbHBIX YHCEL.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3aJadyd, CBA3AHHBIE C OTHOLICHHEM BEJIMYMH, IPOINOPLUOHAIBHOCTBIO BEIWYMH, IIPOLICHTAMM,
MHTEPIPETHPOBATH PE3YIIBTATHI PEUICHHUS 3a7a4d C YUETOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB.

AnrebpanyecKkue BbIpaKeHUS

Wcnonp3oBath anredpanyeckyr0 TEPMHHOJIOTHIO M CHUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS y4eOHOIro MaTepuana.

HaxoanuTs 3HaueHust OyKBEHHBIX BBIPQKEHUH NPH 3a/1laHHBIX 3HAYCHUAX TEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 11700 BBIPaKEHHsI B MHOTOWIEH MPUBEIEHUEM MOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YyMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOrOWJIeHa Ha MHOTOYWIEH, NMPUMEHATh (OpMyNbl KBaJpaTra CyMMBbl M KBajpara
pPa3HOCTH.

Ocy1ecTBIATh pa3IokKeHHe MHOTOYJICHOB Ha MHOKHUTENH C MOMOILBIO BBIHECEHHsA3a CKOOKHM OOIIEr0 MHOXKHTEINS, TPYINITUPOBKU CIaraeMbix,
npuMeHeHUs (OpMYI COKPALIEHHOTO YMHOXEHHUS.

[IpumensaTh mnpeoOpa3oBaHHs MHOTOWIEHOB JJISi  pElICHWs  Pa3IMYHBIX 33734 U3 MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 pPEalbHOU
NPaKTHUKH.

Hcnonb3oBaTh  CBOMCTBA  CTeNMEHEH ¢  HAaTypalbHBIMH  ITOKa3aTeNsIMH JUIS IPeoOpa30oBaHus BEIPaKEHUI.

YPaBHCHI/IH 1 HCPABCHCTBA

Pemrate nuHEHHBIE ypaBHEHHUS C OJHOW IIEPEMEHHOM, NMPUMEHsAs IIpaBuia IEpPexofa OT MCXOAHOIO YPAaBHEHUsS K PAaBHOCWIBHOMY €MY.
[IpoBepsTH, SIBAAETCS JIM YACIO KOPHEM YPAaBHEHMUS.

[IpumensTh rpadguueckre MEeTo bl IPU PELICHUH JIMHEHHBIX YPaBHEHUI U UX CHCTEM.

[TonGupath npuMepsl ap YKCeN, SBISIOMUXCS PElIeHUEM JTMHEHHOTO YpaBHEHUC IBYMs IEPEMEHHBIMH.



CtpouTh B KOOPAWHATHOM IJIOCKOCTH Ipaduk JTUHEHHOro ypaBHEHHS C JBYMs [I€PEMEHHBIMH, MOJIb3YSACh IpapuKoOM, IPUBOIUTH MPUMEPHI
pelIeHrs ypaBHEHUS.

Pematb cuctembl IBYyX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YUCJIerpadUIecKu.

CocTaBnarh U peuiath JUHEHHOE YpaBHEHUE UM CUCTEMY JMHEHHBIX YpaBHEHUU IO YCIOBHUIO 3a/1a4H, HHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4M MOJTY4YCHHBII pe3yibTar.

DyHKIMHU

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKM, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HWHTEpBalbl, 3alUChIBATh
YHUCJIOBBIE TNPOMEXKYTKHU Ha alNreOpanyeckoM si3bIKE.

OTMeyath B KOOPIUHATHON TNIOCKOCTH TOYKH IO 33aHHBIM KOOPJMHATAM, CTPOUThIpaduku TUHEUHBIX GyHKIU. CTpouTth rpaduk GyHKIUU Y
= |x].

OnuceiBaTh € MOMOLIBIO (PYHKUMH H3BECTHBIE 3aBUCHUMOCTH MEX]Y BEJIMYMHAMH: CKOPOCTb, BPEMs, pAcCTOSHUE, II€Ha, KOJUYECTBO,
CTOMMOCTb, TIPOU3BOAUTEIILHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne pyHKIMM 110 3HAYEHUIO €€ apTryMEeHTa.

[lonumatp rpaduyeckuil crnoco0 NpeACTaBIEHUS M aHalIW3a UHPOPMALUHU, U3BJIEKaTh M HMHTEPHPETHPOBATh UHPOPMALUIO U3 TpadUKOB
pEaIbHBIX ITPOLIECCOB U 3aBUCUMOCTEN.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI TPOrPaMMBbI Y4eOHOTO Kypca K KOHIly 00ydeHus B 8 kJiacce:

Yucna ¥ BEIYUCIIEHUS

Hcnonp30BaTh HauanbHbBIE MPEICTABICHUS O MHOKECTBE JEHCTBUTENIbHBIX YMCEN JUIs CPAaBHEHHUS, OKPYIJICHHUS U BBIYMCIEHUH, U300paXkaTh
JEACTBUTEIIBHBIE YK CIIa TOUKAMU Ha KOOPIUHATHOM IIPSMOM.

[IpumeHsTh NMOHATHE apU(PMETUYECKOTO KBaJAPATHOTO KOPHS, HAXOAWTh KBAaJIpAaTHbIE KOPHH, MUCHOJIb3Ys MPH HEOOXOIUMOCTHU KaJbKyJATOD,
BBITOJIHATH MPE0Opa30BaHMsl BEIPAXKEHUH, COIepIKaIlUX KBaIpaTHbIe KOPHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anicy OONBIINX M MaJIbIX YHCEN C TIOMOIIBIO IECATHUHBIX Jpobeit u creneneid yncia 10.

Anrebpanueckue BhIpakeHUs

[IprMeHSTh MOHATHE CTENEHHU C LIEJIBIM [TOKA3aTeIEeM, BBIMOIHATH IPE0OPa30BaHUSIBBIPAKEHNUN, COJIEPKAIINX CTETIEHHU C IEJIBIM IT0Ka3aTeeM.

BeimonnsaTe TOXIECTBEHHBIE peoOpa3oBaHus palMOHAIBHBIX BBIPa)KCHUITHA OCHOBE MPABWJI JEUCTBUN HAJl
MHOTOWJICHAMHU U alNre0panvyecKuMu JIpOOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH.

IIpumeHaTH npeoOpa3oBaHus BBIDOKEHUM Ul pelIeHUs  pas3jIMYHbIX  337a4u3 MAaTEMAaTUKU, CMEXKHBIX [IPEAMETOB, U3
peabHON NPAKTUKHU.

YpaBHEHHS U HEPAaBEHCTBA

Pemars J'II/IHeI\/’IHI)Ie, KBaApaTHBIC YPAaBHCHUA W PANUOHAJIBHBIC YPAaBHCHUA, CBOAANIMECA K HHM, CHCTCMbI ABYX ypaBHeHI/Iﬁ C IBYMs
NEpCMCHHBIMU.



[IpoBoauTh TpOCTEHIIME HCCIACAOBAHUS YPAaBHEHHH W CHUCTEM YypaBHEHHM, B TOM YHCIIE C NMPUMEHEHHEM TpadUuecKuX NpeCTaBICHUN
(ycranaBiIMBaTh, UIMEET JIM YPABHEHUE UM CUCTEMA YPABHEHUH pEIICHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).

[lepexoauTh OT CIOBECHON (GOPMYTUPOBKH 3alaydl K €€ aireOpanveckoil MOJENH C MOMOIIBI0 COCTABJICHUS YPAaBHCHHSI WM CHUCTEMBI
YPaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIY4YEHHBIN pe3yibTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLEHKH, pElIaThIMHEHHbBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX CUCTEMBI,
JaBaTh rpaUuecKyro UILUTIOCTPALIUIO MHOKECTBA PELICHU HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMHU
[ToHnMaTh ¥ UCTIOIB30BATh (DYHKITMOHAIBHBIC TIOHSATHUS U S3BIK (TEPMUHBI, CHMBOJIMYECKHUE 0003HAYCHHUS ), ONIPEIEISITh 3HAYCHUE (PYHKIIHH TI0
3HAUYCHUIO apTyMEHTa, ONPELISITh CBONCTBA (DYHKITMH TI0 €€ TpaduKy.
CtpouTts rpaduKu 3JIeMEHTapHBIX (PYHKIIMHA BUIA:

y= ,y=x% y=x%y= +x, y=Tx| onuceBath cBoOiicTBa UnCIOBOil QYHKIMH X 1O & rpadHKy.

Hpe,[[MeTHLIe PE3YIbTAaThl OCBOCHUS ITPOTrpaMMBbI y‘IC6HOFO KypcCa K KOHIIY o6yquH;1 B 9 KJ1acce:
Yucna ¥ BEIYUCICHUS
CpaBHI/IBaTB " ynopAa04uBaTh palluOHAJIbHBIC U UPPALUOHAJIBHBIC YU CJIA.
BreimonHsaTe apI/I(bMeTI/I‘leCKI/Ie JEUCTBUS C paluOHAJIbHBIMH YHUCIaMHU, COYCTAdA YCTHBIC U IMHUCbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYMUCICHUA C
HppaliOHAJIbHBIMHA YK CJIaMU.
Haxoauth 3HaueHus CTEIIEHEH ¢ OCJIBIMH ITOKA3aTCIIIMHU 1 KOpHefI, BBIYMCIIATHh 3HAYCHU YU CIIOBBIX BBIan(eHHﬁ.
OprrJ'I}ITB JIECTBUTEIIbHBIE YHnCJia, BBIIOJHATL IIPUKUAKY PE3YJIbTAaTa BI)I"II/ICJ'IeHI/II\/'I, OLICHKY YUCIIOBBIX BBIan(eHHﬁ.

YpaBHEHNS U HEPABEHCTBA

Pemiate nuHeiHbIe U KBaZipaTHBIC YpaBHEHU, YpaBHEHHs, CBOJAIINECS K HUM, IPOCTEHIINE IPOOHO-pAllMOHAIbHBIE YPAaBHEHMSL.

Pemate cuctemel JByX JIMHEHHBIX YPAaBHEHHUM C IBYMsI IEPEMEHHBIMU M CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISCTCA
JIMHEHHBIM.

Pemarp TekcTOBBIE 3a7aud anreOpanyecKuM CIIOCOOOM C IOMOIIBIO COCTABJICHUS YPAaBHEHHS WJIM CHUCTEMBl JIBYX YpaBHEHUH C JIBYMs
IIEPEMEHHBIMH.

[IpoBoauTh mpocTeliIne MCCIeIOBaHUS YpaBHEHUN U CHCTEM YpaBHEHUN, B TOM YHUCJIE C MPUMEHEHHEM TIpapUuecKux MNpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM ypPAaBHEHUE U CHCTEMA YPAaBHEHUH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U MPoYee).

Pemarp nuHelHbIe HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh PEIIEHHE HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alMChIBaTh PEIIEHUE C
ITOMOIIIBK0 CUMBOJIOB.

Pemarp cuctembl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBaJIpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CHCTEMBI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3aIMCBIBATH PENIEHUE C TOMOLIBI0 CHUMBOJIOB.

Hcrnonb30BaTh HEPAaBEHCTBA IIPU PELICHUH PA3IMYHBIX 3a/1a4.

DyHKIMHU
Pacnio3znaBath byHKIIH U3y4CHHBIX BuoB.  [loka3wiBaTh CXEMaTUYECKHPACIIONIOKEHNE Ha KOOPAMHATHOW ILIOCKOCTH
rpa¢pukoB (yHKIMA Buma: y = £x,
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# _
y= hkx+b, y= , y=ax’*+bx+c, y= x°, y=+x, y =|x| B 3aBucumocru
x

OT 3HaUYCHUI KO3 PHUIINEHTOB, ONUCHIBATh CBOMCTBA (DYHKITHIA.

Crpoute ¥ wu300paxarb  CXEMATHUYECKU rpaduKu  KBaJIpPaTHUYHBIX (G YHKIHI,0NMUCHIBATH CBOMCTBA KBAAPATUIHBIX (DYHKIINN
o UX Tpadukam.
PacniosHaBate  KBagpaTHYHYIO ¢yHkuuo 1o  Qopmyne, TPUBOAUTH  MPUMEPHIKBAJAPATUYHBIX GYHKIUH U3 pEAIbHOW KHU3HH,

¢bu3uKM, reoMeTpun.

Yucnosbie IOCJICA0BATCIIBHOCTH U ITPOrpeCCUU

Pacrnio3HaBaTh apu(pMeTHYECKYI0 U TEOMETPUYECKYIO ITPOIPECCUU MPHU PA3HBIXCIOCO0AX 3aJaHuUs.

BEIMONMHATE BRIYKCIIEHUS C UCTIOIB30BaHKUEM (HOpMYI N-TO YieHa apuPpMETHIECKOINN TeOMETPUIECKOI MPOTPECcCHii, CyMMBI IEPBBIX N YICHOB.

N300pakaTh 4iICHBI 10CIEI0BATEIbHOCTH TOUKaMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemare 3amaun, cBs3aHHbIE C YMCIOBBIMM IOCJIEIOBATENIBHOCTSAMHU, B TOM YMCIE3a/laud U3 peabHOM XKHU3HHU (C UCTIO0JIb30BAaHUEM
KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTUI).

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA YHEBHOIO NPEAMETA TEOMETPUU B 7—9 KNNACCAX

JIMYHOCTHBIE, METAITIPE/IMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA YYHEBHOI'O ITPEJIMETA
WzyueHne MaTeMaTHKH B OCHOBHOM IIKOJIE IA€T BO3MOXKHOCTb O0YYaIOLIMMCS IOCTHYb CIIEAYIOIIUX PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE PE3YJAbLTATBI OCBOCHUA ITPOTrPAMMBI 110 MATEMATHUKE XaPAKTECPU3YIOTCA:

9) MATPUOTUYIECCKOEC BOCIIMTAHME:
MMPOSBJICHUEM HHTEPECCAa K MNPOUIJIOMY W HACTOALIEMY pOCCHﬁCKOfI Mar€éMaTukKu, INEHHOCTHBIM OTHOIICHHEM K JOCTHUXKCHUAM pOCCI/II\/JICKI/IX
MAaTEMAaTHKOB U pOCCHﬁCKOﬁ MaTeMaTHYeCKOM MIKOJIBI, K MCITIOJIb30BAHHUIO 3TUX ,HOCTI/I)KCHI/Iﬁ B IPYIruX HayKax U NPUKIIaJHBIX C(bean;

10) rpaxnaanckoe u 1yXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOSA3aHHOCTEH TrpakJaHMHA M pealu3aldyd €ro Impas, NPEJCTaBICHUEM O MaTeMaTHUYeCKUX OCHOBAxX
(GYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBJIEHUHN, MpOLENyp TpakJaHCKOTO oOIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXKIEHUIO ATHYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM JTOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTH MOPATbHO-ITHUECKUX
MIPUHIIMIIOB B I€ATEIbHOCTH YUYEHOTO;

11) TpynoBoe BocnuTanue:
YCTAHOBKOH Ha AaKTMBHOE Y4YaCTHE B DENICHMH TPAKTHYECKMX 3a1ad MaTeMaTHMYeCKOW HANpaBIEHHOCTH, OCO3HAHMUEM BAKHOCTH



MaTeMaTHYECKOro 00pa3oBaHMsl HAa MPOTSDKEHUM BCEHW KHU3HU JJIS YCIEUIHON NpO(EecCHOHANBHON IEATeNIbHOCTH M PAa3BUTHEM HEOOXOJMMBIX
YMEHUH, OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM WHAWBUIYAIBHOM  TPAaeKTOPUM  00pa3oBaHUS M KU3HEHHBIX IUIAHOBC YYETOM JIMUYHBIX
MHTEPECOB M 0OILIECTBEHHBIX MOTPEOHOCTEH;

12) ICTETHICCKOEC BOCIIMTAHHC:
CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTETUYCCKOMY BOCIIPUATHIO MATEMATUUYCCKHUX O6T>€KTOB, 3aJa4, peI.HGHHﬁ, paCCY)I(,HeHHﬁ, YMCHUIO
BUACTH MATCMATUYCCKUEC 3aKOHOMCPHOCTU B UCKYCCTBEC;

13) uenHoCTH HAYYHOIO MO3HAHMS:

OpHEHTAIMell B JESATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IMPEJICTaBICHHIH 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS UEIOBEKa,
IpUpOJBl M O0IIEeCTBA, MOHUMAaHUEM MAaTeMaTHYECKOW HayKd Kak cepbl YeloBEYeCKOH NesTeIbHOCTH, 3TAaloB €€ pa3BUTUS M 3HAYMMOCTHU JIJIS
pa3BUTHsA LMBWIM3ALUU, OBJIAJACHUEM SA3BIKOM MAaTEMaTUKH W MaTEMATHYECKOM KyJbTypOW Kak CpEACTBOM IIO3HAHUS MHPA,0BJIAJIEHUEM
IIPOCTENIIMMH HaBbIKaMH UCCIIEI0BATENIbCKON 1€ATEIbHOCTH;

14) ¢usnueckoe BocnuTanue, GOPMUPOBAHKE KYJIbTYPhI 310POBbS HIMOIHOHAIBLHOIO 0JIATONOTY HSI:

TOTOBHOCTBIO IPUMEHATh MaTeMaTU4YeCKHe 3HAHWsS B MHTEpPEcax CBOETO 370pOBbs, BEJIEHHs 30POBOT0 00pa3a >KU3HU (310pOBOE NMUTAHUE,
cOaTaHCUPOBAHHBIN PEXXHUM 3aHSATHIA U OT/bIXA, pEryJsipHas (Pu3nvecKas akTHBHOCTS ), CPOPMHUPOBAHHOCTHIO HAaBBIKApE(IICKCUH, TIPU3HAHHEM CBOETO
[IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JPYyroro 4eaoBeKa;

15) »skosoruueckoe BocnuTanue:

OpHMeHTalMell Ha TNPUMEHEHHE MATEMATHYECKUX 3HAHMH Ul DEINEHUs 3a1ad B OOJNIACTH COXPAHHOCTH OKPYXKAIOUIEH CpeJbl,
TJIAHUPOBAHHS TIOCTYIKOB U OLEHKH X BO3MOYHBIX TOCIEACTBUH ISl OKPYIKAKOIIEH CPEbI, 0OCO3HAHMEM II00ATBHOTO XapaKTepa SKOIOTHYECKHX
po0JieM U myTel UX peleHus;

16) amanTauus K H3MEHSIOMMMCS YCIOBHSM COMMAJILHOI M IPHPOIHON cpebl:

TOTOBHOCTBbIO K JCHCTBUSAM B YCIOBUSAX HEOINPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MpPaKTHYECKYIO
JeSTeIbHOCTh, B TOM YHUCIIE YMEHUE YUUThCS y APYIHX JIOAEH, IPUOOpEeTaTh B COBMECTHOM J€ATENbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIUH
U3 OIBITA IPYTUX;

HEO0OXOIUMOCTBIO B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (GOPMYIHPOBATh UJEH, IOHATUSA, TUIIOTE3bl 00 OOBEKTAaX U SIBJICHUSAX, B TOM
qucJie paHee He U3BECTHBIX, 0CO3HABATh JE€PHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TpeOYyIOMUNA KOHTPMED,
KOPPEKTUPOBAaTh NPUHUMAEMbI€ pEIIeHUsIN JeHCTBUS, POPMYIHPOBATh U OLIEHUBATh PUCKU U NOCIEACTBUS, YOPMUPOBATH OTIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBOEHUS MporpamMMmbl IO MaTEeMAaTHKE Ha YPOBHE OCHOBHOIO 00IIero oOpazoBaHMs y oOyuaromierocsi OyayT copMHpPOBAHBI
MeTamnpeaIMETHbIE PE3yJbTaThl, XapaKTepU3YIOIIMECS OBJAJCHUEM YHHUBEPCaJbHbIMU I103HABATEIbHBIMU JEMCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHHUKAaTHUBHBIMH JICHCTBUAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JEHCTBUSIMH.

Ilo3naBaTe/ibHBIC YHHBepcalbHbIe y4eOHbIe [eiiCTBHUSI



Ba3oBble JJornyeckue 1ecCTBUA:

BBISIBJIIATE U xapaKTemeBaTL CyH_[eCTBeHHBIG HpI/I3HaKI/I MATEMATUUYCCKUX OGLGKTOB, HOH?ITI/If/'I, OTHOH_IeHI/Iﬁ MC)KI[y IIOHATUAMU,
(hopMyIMpOBaTh ONpEACICHUS MOHATHH, YCTaHABIUBATH CYIICCTBCHHBIH TPU3HAK KiIacCH(PHUKAIMK, OCHOBAHHS JIsi 000OIICHUS U CpaBHEHUS,
KPUTEPHUH TTPOBOJIMMOIO aHAJIH3A;

BOCIPUHUMATh, GOPMYIHUPOBATH U MIPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHbBIC

U OTpHIIATeIbHbIC, €IMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOpPEYMSB (aKTax, [aHHBIX, HAOMIOACHHUSIX U YTBEPKICHUSX,
npeasiaraTh  KPUTEPUU]IS BBISIBICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUUIA;

JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M MHIYKTUBHBIXYMO3AKITIOUECHUH, YMO3aKJIIOUEHHUH 110 aHATIOTUH;

pazOupaTh J0OKa3aTeIbCTBA MATEMaTUYECKHX  YTBEPXKACHHM  (MpsMble ¥ OT MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIHLHO HECIOKHbIE
JI0Ka3aTeJIbCTBA MATEMATHYECKUX (DAKTOB, BBICTPAWBATh ApPryMEHTAIUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
paccyX/1eHus;

BEIOMpaTh CHOCOO pelieHus] y4eOHOU 3amadm (CpaBHUBATH HECKOJIBKO BAapHUAHTOB PEIICHUS, BHIOMPATh HAaWOOJEe MOIXOISAIMIHNA C YIETOM
CaMOCTOATENIbHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBaTeIbCKHeE AeCTBUS:

UCITIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUNA WHCTPYMEHT TO3HaHUS, (OPMYJIHPOBATH BOMPOCH], (DUKCHPYIONIME IMPOTHBOpEUNE,
pobIeMy, CaMOCTOSTEIBHO YCTAHABIMBATh HCKOMOE H JaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH 10 CAMOCTOSATENBHO COCTABICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00bEeKTa,3aBUCUMOCTE 0OBEKTOB MEXy COOOH;

CaMOCTOSITENNIbHO (hOpMynHpoBaTh O00OOIIEHUS M BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOIO HAONIOACHUS, MCCIEI0BaHUs, OLICHUBATh
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUH;

MPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCa, a TAKKE BBIABUTaTh MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora c undopmanueii:

BBISBIISITD HE/I0CTaTOYHOCTh U U30BITOYHOCTH uHpopManuu, JTAHHBIX ,HEOOXOJIMMBIX /7Sl pEIIeHUS 3a/1a4H;
BBIOMPATH, aHaJIM3UPOBATh, CHCTEMaTU3HpPOBATh U UHTEPIPETUPOBATHUH(OPMALINIO Pa3INYHBIX BUAOB U (hopM
MIpe/ICTaBICHMUS;

BEIOMpaTh (OpPMY MPEICTABICHHS HHPOPMAITUH M HJUTFOCTPUPOBATH PellaeMbIe3aIaull CXeMaMHu, TuarpaMMaMi, HHOH TpaduKoi 1 UxX
KOMOHWHALIMSIMU,
OIICHUBATh HAAEKHOCTh MHPOPMAIMH IO KPUTEPUSIM, MPEIJIOKEHHBIM YIUTEIEMUITH CHOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHbIC yqeﬁm,le HeﬁCTBHﬂ:

BOCIIPUHUMATh U q)OpMy.TII/IpOBaTI) CYXKIACHUSA B COOTBCTCTBHUU C YCIIOBUAMH U LECIIAMU O6H.[GHI/I${, SACHO, TOYHO, I'paMOTHO BbIpaXXaTb CBOIO
TOYKY 3pCHUA B YCTHBIXU ITMCBMCHHBIX TCKCTAX, 1aBATh IOSICHCHUA 110 XOAY PCIICHUA 3a/1a4i, KOMMCHTHPOBATDH HOJ'Iy'LIeHHblf/'I PE3YyJIbTaT,
B X04€ O6CY)K,Z[CHI/I$I 3a1aBaTb BOIIPOCHI 110 CYIICCTBY o6cy>K11aeM0171 TCMBI, HpO6JICMLI, pemaeMoﬁ 3aaa4M, BbICKA3bIBaTh MACHU, HALICIICHHBIC Ha



MOMCK PEIICHUS], COTIOCTABIISITh CBOM CYKICHUS C CYXICHUSMU APYTUX YYACTHHKOB TUANOra, oOHapy)KHUBaTh PAa3IMYUE€ U CXOACTBO MO3MIIHI, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISTh PE3YJIbTAThl PEIICHUsl 3aJjaud, SKCIEPUMEHTa, UCCIIEeI0BaHUs, MPOCKTa, CAMOCTOSTENILHO BBIOUPATh (hOpMAT BBICTYIUICHUS C
y4€TOM 3aau MPE3eHTALMHU U OCOOEHHOCTEH ayqUTOPHH;

MOHUMATH M UCTIOIH30BaTh IPEUMYIIIECTBA KOMaHTHOW ¥ MHANBUIYAILHON pabOTHINIPH PEIICHUH YIeOHBIX MATEMAaTHICCKUX 33]1aY;

MPUHUMATH 1EJIb COBMECTHOH JIEATEIHHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, paclipeesiTh BUIbI pabOT, JOTOBAPUBATHCS,
o0CyXIaTh MPOIeCCH Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B IPYNIIOBLIX Gopmax paboThl (00CYKIeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U IPYTHE), BHIIOIHITH CBOIO YaCTh Pa0OTHI U
KOOPJIUHUPOBATh CBOM JCUCTBUS C JPYTMMH YICHAMH KOMAaHIbI, OIICHMBATH KA4€CTBO CBOETO BKJIAJa B OOMIMA TPOAYKT IO KPHUTEPHUSIM,
chOpMYyITUPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHS.

PeryasiTuBHble yHUBepcajibHble yuyeOHble JeHCTBUA

Camoopranuszaums:
CaMOCTOSITENIbHO COCTABJIATH ILJIaH, AJITOPUTM PELLEHUS 3a/1auu (WM €ro 4acTh), BEIOMpaTh CIOCOO PELICHUs ¢ Y4ETOM HMEIOLIUXCSI PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yuéTOM HOBOI HHPOPMAITIH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pelleHnss MaTeMaTHUeCKOM 3a/1auu;

npeaBuacTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIpH PCIICHHU 3ada4d, BHOCUTH KOPPCKTUBBI B ACATCILHOCTH Ha OCHOBC HOBBIX
00CTOSITENBCTB, HAllIEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa JAESITEIbHOCTH MOCTABICHHON L€ U YCIOBUSAM, OOBSICHITh MPUUYUHBI JOCTHKEHHS WM HEJOCTHIKEHHS
1I€JIM, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

Ilpeomemmvie pe3ynomamul 0CEOEHUSL NPEOMEMA 2COMEMPUSL:

[IpenmeTHble pe3ynbTaThl OCBOSHHSI TPOrpaMMbl Y4eOHOTO Kypca K KOHIly 00ydeHus B 7 KJacce:

Pacrnio3HaBaTh M3ydyeHHBIE TeOMETpUYECKHe QUTyphl, ONPEACTATh UX B3aUMHOE pacloyiOKeHHe, HU300pakaTb TeOMeTpHuYecKue  (Urypsl,
BBIIIOJIHATh ~ YEPTEXKH IO YCIOBHUIO 331auyu. VI3MepsATh JIMHEWHBIE M YIJIOBbIE BEIWYMHBI. PemaTe 3aJauv Ha BBIYMCIICHHE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEANbHON JKU3HH, pa3MEepoOB MPUPOIHBIX 00bekToB. Paznnuarh
pa3Mepsl 3THUX OOBEKTOB IO MOPSAAKY BETUUNHBI.

CTpouTh 4epTex U K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTOJIHLHUKOB, HCIOIH30BaTh MPU3HAKH U CBOWCTBA PABHOOEAPEHHBIX TPEYTrOILHUKOB MIPH PEIICHUN
3ajad4.

[IpoBOAUTH JTIOTHMUECKHUE PACCYKACHUS C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TEOPEM.



[lonp30BaTbcsi MpU3HAKAMM  PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHHUKOB, CBOMCTBOM  MEIUAHbI, MPOBEAEHHOW K  TUIOTEHY3E
HOPSIMOYTOJIBHOTO TPEYTOJbHHUKA, B PEIICHUH F€OMETPUUECKUX 3a/1a4.

OnpenensiTh MapauIeNbHOCTh MPSAMBIX C TOMOIIBIO YTJIOB, KOTOphIe 00Opa3yer ¢ HUMU cekymias. OnpenensaTs napamuieTbHOCTh MPSIMBIX C
MTOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOM MPSIMOM O TOYEK APYTroM MpsiMOH.

Pemate 3amaun Ha KileTyaToi Oymare.
[TpoBOANTH BRIYKMCICHUSI W HAXOAWTHh YUCIIOBBIC M OYKBEHHBIC 3HAYCHHS YTJIOBB T'C€OMETPUUYECKUX 3a7adaxX C HCIOJIb30BAHUEM CYMMBI

YIJIOB TPEYrOJIBHUKOB MUMHOI'OYI'OJIBHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX IIPHU [IEPECEUECHUH ABYXIIapAJLIEIbHBIX IPSAMBIX
cexyuien. Pemars npakTudyeckue 3a1a4y Ha HaX0XKACHUE yrioB.BiuageTs noHsaTHEM r€OMETPUYECKOTO MecTa TOYEK.

YMers OIPEAEIIATh OMCCEKTPUCY yIla U CEPEANHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK TEOMETPUUYECKUE MECTA
TOYEK.

@OopMyIMpPOBATH ONIPENEIICHUS OKPYKHOCTH U Kpyra, XOpJbl U IUAMETPA OKPYKHOCTH, I10Jb30BATHCSI UX CBOMCTBAMHU. YMETh INPHUMEHSATh
9TU CBOWCTBA IIPU PELLIECHUH 3a/1a4.

BrnaneTs moHsATHEM ONMCAaHHOM OKOJIO TPEYTOJIBbHUKA OKPY>)KHOCTH, YMETh HaXoauThe€ eHTp. Iloap30Barecst pakTaMu 0 TOM, 9YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIBHUKA [IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIICHAUKYJIISPBI K CTOPOHAMTPEYTOJIBHUKA [IEPECEKAIOTCS B OJTHOU
TOYKE.

Binagere  moHATHMEM ~— KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BaTbCd  TEOPEMOM O IEPIEHIUKYILSIPHOCTH KacaTelNbHOM M paauyca,
IIPOBEIEHHOTO K TOUKE KaCaHUsI.

[Tonp30BaTbCs MPOCTENIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUNA CMBICII.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKHUE ITOCTPOCHUS € IIOMOLIBIO LUPKYJISA U JIMHEHKH.

[IpenmeTrHbie  pe3yabTaThl ~ OCBOGHHS ~ IPOTpaMMbl  y4eOHOTO  Kypca K KOHIyoOydeHus B 8 Kiiacce:

Pacno3nasaTh OCHOBHEIE BHU/IbI ‘ICTI:IpéXYTOJII)HI/IKOB, HUX 3JIEMCHTHI, ITOJIB30BAThCANX CBOMCTBaAMH Ipu pCUICHUN I'COMETPUUCCKHUX 3aad.

[IpuMeHsTH CBOMCTBA TOUKK IE€pPECEUeHUs] MEAMAaH TPEYrojbHUKA (LIEHTpa MaccC)B PEIIEHUH 3a/1au.

Brnagers monsiTueM cpenHed JMHMM TPEYroJbHHUKA M Tpaneluuu, NPUMEHSITh MXCBOMCTBA MPHU PELIEHWH N€OMETPUUYECKHUX 3aJad.
ITonmp3oBatbes Teopemoit Paneca

Y TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PELICHMsI IPAaKTUYECKUX 3aa4.

[TpumMeHATH pU3HAKK 1101001 TPEYTOJIBHUKOB B PELIEHUH T€OMETPUUYECKHUX 3ajay.

[Tonb3oBatbes Teopemoil Iludaropa s peuieHUss T€OMETPUUYECKUX M TMpakTUdeckux 3anad. CTpouTh MaTeMaTHYeCKyl0 MOJelb B
IIPAKTUYECKHX 337a4ax, CAaMOCTOATENBHO JI€TaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIUHBI.

Bnagers MoHATUSAMU CHMHYCa, KOCMHYCAa U TAHI'€HCA OCTPOrO yria IpsIMOYTOJIBHOTO TpeyrojbHUKA. [10ap30BaThCS STUMH MOHATHIMM AJIS
pEeILIeHUs] IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIME - criocOO0aMM) IJIOLIAAb TPEYrojbHUKA M IUIOIIAAM MHOTOYTOJNBHBIX (Uryp (IOJB3YSACh, TNleé HEO0OXOIUMO,
KaJIbKyJIATOpoM). [IpuMEeHATh OTydeHHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnanets MOHATUSAMHU BIHMCAaHHOTO W LIEHTPAIBHOIO YIJa, MCIOJIB30BaTh TEOPEMBIO BIHMCAHHBIX YIJIaX, yrilaX MEXay XOopJAaMu (CEeKYLIIMMH) U
yrie MeXIy KacaTeabHOW UXOPAOH MpU PeIIeHUH T€OMETPUUYECKUX 3a/1ad.



BiiageTs noHsATHEM ONMCAHHOIO YETBIPEXYTOJBbHUKA, IPUMEHATh CBOMCTBA OMMCAHHOIO YETHIPEXYTOJIbHUKA P PELICHUH 3a/1a4.
[IpuMeHsTh NOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTEMATUUYECKUE MOJEIM JUIsl  3aJad  peajbHOM  JKM3HM U IPOBOJUTH
COOTBETCTBYIOIIIME BBIYHMCICHUS C MPUMEHEHUEM 101001s U TPUTOHOMETPHH (IIOJIB3YACh, TJie HEOOXOAMMO, KaJIbKYISITOPOM).

[IpenMeTHbI€ pe3ybTaThl OCBOCHUS IPOTrPaMMbI Y4EOHOT0 Kypca K KOHIly o0yueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPHIX YIJIOB, HAaXOAWTh C WX IMOMOINBIO PA3IUYHBIE IJIEMEHTHI MPSMOYTOJIBHOTO TPEyrojJbHHKA
(«perieHue mpsIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxomuTh (C MOMOIIbIO  KaNbKYNATOpA) JUIMHBI M YIJIBI ISl HETAOJMYHBIX 3HAYCHHIA.

[Tonmp3oBatbess  (hopMynamMu TNPUBEAEHUS M OCHOBHBIM TPHUTOHOMETPHUYECKHUM TOXIECTBOM JUIS HAXOXKIEHHUS COOTHOLICHHH MEXITY
TPUTOHOMETPUYECKUMHU BEIMYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JJII HAXOXAECHUS DPA3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEIIEHHE TPEYTrOJIbHUKOBY),
[IPUMEHSATD UX IIPU PELICHUU T€OMETPUYECCKUX 3a1ay.

Brnaners moHATHAMH TpeoOpa3zoBaHMsS TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOMOOHBIX ¢(uryp. Ilomp3oBarecsi cBOiCTBaMHU 1MOA00OUS
IPOM3BOJIbHBIX (PUTYP, YMETh BBIUUCIIATH JUIMHBI M HAXOAUTh YIJIbl Y HOJ00HBIX GUryp. IIpuMeHaTs cBoNCTBa MOJJOOUSAB MPAKTHUUYECKUX  3aJayax.
YMeTb NpuUBOIUTH NPUMEPHl  MOAOOHBIX  (PUI'YPB OKPYKAIOIIEM MUDE.

[losnp30BaTbCsA TEOpEMaMu O MIPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEIECHUH OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMHU, MOHUMATh UX F€OMETPUUECKUN U (PU3UUECKUI CMBICI, IPUMEHATh UX B PEIICHUU F€OMETPUYECKUX U (PU3UUECKUX
3ana4. [IpumMeHaTs ckalsgpHOE IPOU3BEACHUE BEKTOPOB IJIs HAXO0XKICHHUS IJIUH U YIJIOB.

ITonp30BaTbCs METOAOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHATD €r0 B PELUICHUU I'€OMETPUYCCKUX U IIPAKTUYCCKUX 3a1a4.

Bragers NOHATHAMU NPaBUIBHOTO MHOIOYIOJBHUKA, JJIMHBI OKPYKHOCTH, [UIMHBI IOYIH OKPYKHOCTH M PaJMaHHOM MEphl yria, yMETb
BBIYMCIIATH IUIOLIA/Ib KPYyra U ero yactei. [[puMeHsTh oy4eHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (M1 LIEHTPbI) CUMMETPHUH (UTYDP, TPUMEHSTH ABH)KEHHUS INIOCKOCTUB MPOCTEHIINX CITydasx.

IIpuMeHATh NOJIy4EHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJEIU I 3aJad  peaJlbHOM  KU3HM U IPOBOAMTH
COOTBETCTBYIOLIIME BBIYMCICHUS C IPUMEHEHUEM 1101001s1 U TPUTOHOMETPUUECKUX (PYHKIMH (OIB3YACh, IIle HE0OOXO0AUMO, KAJIbKYISATOPOM).

2.COAEP)KAHUE KYPCA AJITEBPBI B 7-9 KJIACCAX

7 KITACC
Yuciia v BLIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JAECATUYHBIE, MEpPexXo] OT OJHOW (opMBbI 3amucu Jpobel Kk apyroi. IloHATHE palMOHANBHOTO YHUCIA, 3aIKCh,
CpaBHEHHE, YIOPAJOYMBAHME DPALMOHAIBHBIX YHUCEN. ApHU(PMETHUYEeCKHe NeHCTBUS C palMOHANBHBIMM 4HclaMH. PerieHue 3amgad U3 pealbHOU
NPaKTUKU Ha 4acTH, Ha JpoOu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTEJIEM: OIpENeNIEHUe, NMPeoOpa3oBaHUE BBIPA)KEHUN HAa OCHOBE OIPENENICHUs, 3alMCh OOJBIINX YHCEI.
[TpoueHTHI, 3amuch MPOLEHTOB B BUAE IpoOM M ApoOu B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJlayM Ha MPOILEHTHI, pElIeHHE 3a/ad U3 peajbHOU



NPaKTUKH.
[IpuMeHeHMe NPU3HAKOB IETMMOCTH, PA3JI0KEHUE HA MHOYKUTEIN HaTypaJIbHBIX YUCE]L.
PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE NIpsiMast U 0OpaTHAs IPONOPLUOHATIBHOCTH.

Anrebpanyeckie BRIpaKEHUS

[lepemenHble, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS ¢ MepeMeHHoil. JlomycTuMble 3HaUeHUs NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTUH MEXIY
BeIMYMHAMU B Buae Qopmynsl. Beruucnenus mno ¢opmynam. IlpeobpazoBanue OYKBEHHBIX BBIPaXKEHHM, TOXKIECTBEHHO DPABHbBIE BbIPAXKCHMUS,
paBuiia IpeoOpazoBaHusl CyMM U IPOU3BENICHUM, MpaBuila PACKPHITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIaracMbIX.

CBolicTBa CTENEHNU C HaTypaJIbHBIM II0Ka3aTEJIEM.

Opnowienbl W MHorowieHsl. CteneHb MHorowieHa. CIllO)K€HHE, BBIYMTAHUE, YMHOXEHHE MHOTOWICHOB. POpMyibl COKPAIEHHOTO
YMHOXEHHUS: KBaJpaT CyMMbI M KBaJpaT pa3HocTH. Dopmysna pa3sHOCTH KBaApaToB. PasnojkeHne MHOTIOWIEHOB HAa MHOXKMTEIH.

YpaBHEHUsI 1 HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUS, [TpaBUila IPeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh YPAaBHEHUH.

JIunelHOe ypaBHEHUE C OQHON NEPEMEHHOM, YNCIIO KOPHEH JIMHEMHOIO ypaBHEHUS, pELLICHUE JIMHENHBIX ypaBHEHUI. CocTaBlleHUE ypaBHEHUN
10 YCJIOBHIO 3a/1a4i. PeleHne TeKCTOBBIX 33/1a4 C IOMOIIBIO YPaBHEHUH.

JIuHeitHOe ypaBHEHHE C JIBYMs IEpEMEHHBIMH U €ro Tpaduk. Cuctema IByX JMHEWHBIX ypaBHEHHUHU C IByMs IepeMEeHHBIMU. Perienue cucrem
yYpaBHEHHIA CIIOCOOOMITOICTAaHOBKH. [IpuMepsI penieHns TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUH.

DyHKIMU
Koopaunara Toukn Ha npsimMoii. YncnoBble NpOMEXYTKHU. PaccTossHre MEK Iy AByMATOYKaMU KOOPAMHATHOM IPSAMOIA.
[IpsimoyronbHas cucrema koopaumHaT, ocu OX m Oy. Abcuucca M opAuHATa TOYKM Ha KOOpAMHATHOHM muockoctu. Ilpumeps! rpadukos,

3agaHHbIX (opmynamu. UreHue rpadukoB peanbHbIX 3aBUcHUMOCTed. Ilonstue ¢ynkumu. I'padpuk ynkmuu. CpolictBa ¢(yHkumid. JluneitHas
dynkims, e€ rpaduk. ['paduk Gynkuun y = |x|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX YPaBHCHHUH.

8 KJIACC
Yuciia u BbIYUCICHUS

KBagpatHbiii kopeHp u3 uucia. [loHstue 00 uppauuoHadbHOM 4yMcie. JlecsaTuyHble NPUOIMKEHUS UppalMOHAIbHBIX uunces. CBOHCTBa
apu(MeTHUECKUX KBaJIPaTHBIX KOPHEW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSAM. J[efCTBUTEIbHBIC YU CTIA.

CreneHb C LebIM IToKa3aTesieM U €€ cBoicTBa. CTaHIapTHAs 3alUCh YUCTA.

AnreGpanyecKkue BoIpaKeHUS

KBanpatublii TpEXuiieH, pa3okeHue KBaApaTHOro TpEXuiieHa Ha MHOXKUTENU. AnreOpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi
npobu. CnoxeHue,
BbIUMTaHKE, YMHOXKEHHE, IeIeHHe alnredpanyeckux apoOei. PanimoHanbHble BhIpaKEHUSAN UX MTPeoOpa3oBaHue.

YpaBHEHHS 1 HEPABEHCTBA

KBagpatHoe ypaBHeHHe, opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. PemieHue ypaBHEHHH, CBOAALIMXCS K JHMHEHHBIM U



KBaApaTHBIM. [Ipocrelinme qpoOHO-palioHaIbHbBIC YPaBHEHUS.

I'paduueckas uHTEpHpETALMs YPABHEHH C IBYMS IIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHHI C ABYMsI iepeMeHHbIMU. [IpuMeps! perenus
CUCTEM HEJIMHEWHBIXYPABHEHUH C IBYMs [IEPEMECHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 alredpanyecKuM crocooom.

UucnoBbie HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM mepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHbIE HEPAaBEHCTBA C OJIHOM
nepeMeHHON. CUCTEMBUIMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DyHKIMHU
[Monstue Gpynkiuu. OOnacTh ONpenesieHus U MHOXKECTBO 3HAUCHHH (QYHKIUH.
CrniocoOsI 3a1anust pyHKITHIA.
I'padux ¢pynkuuu. Urenue cBoiicTB ¢pyHkumu 1o e€ rpaduxy. [Ipumepsl rpadukoBPyHKIHNHA, OTpaskaloMX peabHbIEe MPOLIECCHI.
OYHKINY, ONHMCHIBAIONINE TIPAMYIO M OOpaTHYIO MPONOPIHOHANBHBIE 3aBUCHMOCTH, MX Trpadukn. ®ymkmum y = X2, y = x5, y =Vx, y=|X|.
I'paduueckoe penieHne ypaBHEHUH U CUCTEM YPaBHEHUU.

9 KJIACC
Yucia 1 BbIYUCICHUS

PanonanbHble 4nciia, MPpalMOHANbHBIE YMCIA, KOHEYHbIE U OECKOHEYHbIE JecATUYHblEe ApoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN,
JIeCTBUTENbHBIC YHCIIa KaK OECKOHEYHBIE IECITHYHBIE ApOoOH. B3auMHO 0/1HO3HAUYHOE COOTBETCTBHE MEXKTyMHOKECTBOM JICHCTBUTEIHHBIX YHCET U
KOOPJIWHATHOM IIPSIMOM.

CpaBHeHue JIEHCTBUTEIIbHBIX qucel, apudmernyeckue JIECTBHUSI C IEHCTBUTEIIBHBIMU YUCIIAMM.

PazMepbsl  OOBEKTOB  OKpYXKAlOIIErO0  MHpPA,  JIMTEIBHOCTh  IPOLIECCOBB OKPYXKAIOLIEM MHPE.

[Tpubnm:xE€HHOE 3HaUEHNE BEIMUNHBI, TOUHOCTh NpuoOImxeHus. OkpyriaeHue yucen. [Ipukuaka v oneHka pe3yabTaToB BEIUNCICHUH.

YpaBHEHNS U HEPABEHCTBA
JInnelinoe ypaBHeHue. PemieHne ypaBHEHHH, CBOIALIMXCS K JUMHEHHBIM. KBanpaTtHoe ypaBHeHHe. PemeHune ypaBHEHMH, CBOIAIIUXCA K
KBaJPaTHBIM.
bukanpaTHoe ypaBHeHue. [IpuMepsl penieHus: ypaBHEHUN TPEThE U UETBEPTOM CTENEHEN PA3JI0KEHHEM Ha MHOKUTEIIH.
Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. Pelienre TeKCTOBBIX 3a7au alredpandeckuM METOOM.

VYpaBHeHHEe ¢ IByMs MIEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX ypaBHEHUH C ABYMS IepeMEHHBIMU. Pemienue cucrem
JIBYX YpaBHEHMH, O/THO

U3 KOTOPBIX JIMHEWHOE, a APYyroe — BTOpoi creneHu. ['paduueckas nHTEpIpeTalys CHCTEMbl YpaBHEHHUH C JBYMsI IEPEMEHHBIMHU.

Penrenne TeKCTOBBIX 3a/1a4 anredpanyeckum criocodom.YncnoBele HepaBEHCTBA M UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHne cuctemM JIMHEHHBIX HEPABEHCTB C OJHON mepemeHHOW. KBagpaTHbie
HepaBeHCTBa. ['paduyeckast HHTEPIIpETAIMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DyHKIUU

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabomna, KoopAuHATHI BEPUIMHBINTAPA0OIBI, OCh CHMMETPHH MApadoIIbl.



+
Ipaduxu bynkumit: y = £x, y= £x+b, y= , y= x3y=x, y=|

U UX CBOWCTBA.

YucaoBbIe IOCIEA0BATEILHOCTH U nporpeccuun

[ToHsTHE YUCIIOBOM MOCIEIOBATEILHOCTH. 3a/IaHUE TIOCIIEIOBATEIIBHOCTH PEKYppPEeHTHOM (hopmyInoit u hopMyIioil N-ro uieHa.

Apudmernueckas U reomerpuueckas nporpeccun. @opmyibl N-ro wieHa apupMETHUECKON U Te€OMETPUUECKON MPOrpecCcruid, CyMMBI MEPBBIX N
YJICHOB.

N300paxkeHne YIeHOB apu(PMETHYECKOM W TEOMETPUYECKOW MPOrpecCHuil TOYKaMH Ha KOOPIWHATHOW IUIOCKOCTH. JIMHEWHBIN W
3KCHOHEHIHAIBHBINA POCT. CII0KHBIE POLIECHTHI.

2.COAEPKAHME KYPCA T'EOMETPHUH B 7—9 KITIACCAX
7 KJIACC

Hauvanbpable noHATHS reoMeTpun. Touka, mpsimasi, OTpE30K, JIyd. YToi. Buas! yrios.

Beprukansaeie u cMexHBIE yribl. buccekTpuca yria. JIomaHnas, MHOroyrojsHHUK. [lapaninenbHOCTh U IEPIEHAUKYIISIPHOCTD MPSMBIX.
Cummerpuunsble ¢purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cUMMeETpUHU. IIpuMepbl cHUMMETpUH B OKPY>KatOILEM MUDE.
OcHOBHBIE TOCTPOEHUS C IOMOILBIO LIUPKYJIA U IMHEWKH. TpeyronbHUK. BeicoTa, MenuaHa, OuccekTpuca, uX CBONCTBA.
PaBHOOepeHHBII 1 PpAaBHOCTOPOHHHIA TPEYrOIbHUKH. HepaBeHCTBO TPEYroJbHHKA.
CBoiicTBa U pU3HAKU paBHOOEAPEHHOTO TpeyroibHUKA. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa U1 NpPU3HAKM MapajyieNbHbIX NpsAMbIX. CymMma YIJoOB TpeyrojbHUKA.
BremHue yribl TpeyroiabHUKa.

[IpssmoyronbHbI TpeyroiabHUK. CBOWCTBO MeIMaHbl MPSIMOYTOJBHOTO TPEYTOJIbHUKA, MPOBEAEHHOM K rumnoreHyse. llpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBII TpeyroabHUK ¢ yriaom B 30°.

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYrojbHHMKA, HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema O OosblieM yrie U Oosblield CTOpoHE
TpEYrojibHUKA. [IepreHIuKynsapy HakJIOHHAs.

I'eomerprueckoe mecTo Touek. buccekTpuca yria v cepeJuHHBIN NEPIEHAUKYISP K OTPE3KY KaK T€OMETPUYECKHNE MECTA TOUEK.

OKpyXHOCTb M KpyTI, XOpJla M JHAMETP, UX CBOWCTBA. B3anMMHOE pacmojoKeHHe OKpPYKHOCTM M mnpsmoil. KacarenpHas u cekymas K
oKkpyxHOCcTH. OKpYKHOCTb, BIMCaHHasl B yrosl. BnircanHas u onucaHHas OKPYKHOCTH TPEYroJIbHUKA.

8 KJIACC

Yerbipéxyronpuuku. [lapamnenorpamm, ero npusHaku M cBoWcTBa. YacTHbIeCIydau MapajiesiorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBaJpar),
UX MPU3HAKK U cBoiicTBa. Tpaneuusi, paBHOOOKas Tpanenus, e€ CBONCTBa U mpu3Haku. [IpsMoyronabHas Tpanerus.

Meron ynsoenust menuansl. Llentpanbnas cummerpus. Teopema Paneca u TeopemMao MponopLUUOHAIBHBIX OTPE3Kax.

Cpennue TMHUM TPEYToJIbHYMKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKa.

[TonoOue TpeyroibHUKOB, K03 duieHT noaoous. [lpusnaku moxodust TpeyronbHUKOB. [IpuMeHenue mogoous npu pereHny NPaKTHUYeCKUX



3a/ay.
CroiicTBa muiomaaei reomerpuaeckux Guryp. @opmyibl A1 MIOMAIUTPEYTOIBHUKA, TTapajuiejorpaMmma, poMOa u tpanenuu. OTHOIIeHHE
10 AeH 0T00HBIX GUTYD.
Brruucrienue miomaaeit TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Iudaropa npu penieHnu NpaKTHUIECKUX 3ajad.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOrO yIja IPAMOYIOJbHOIO  TpeyroiapbHuka. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXAECTBO.
Tpuronomerpuyeckue ¢yHkuuu yriaoss 30°, 45° u 60°.

BrircaHHbIE M LEHTpalbHBIEC YIJIBI, YTOJI MEXKIY KacaTeJbHOM M XOPAOW. YTIUIBl MEXIy XOpJaMH MU CEKyIlUMH. BrnucaHHbIe M ONKCaHHBIE
4eThIpEXYroJbHUKU. B3anMHoepacmonoxkenue qByx okpyxHoctei. Kacanue okpyxkHoctei. O01ye kacaTeabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 10 180°. OcCHOBHOE TPUTOHOMETPUUECKOE TOXACCTBO. DOPMYJIbI IPUBEACHHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCHHYCOB M TeOopeMa CUHYCOB. PerieHue npakTHuecKux 3ajay ¢ UCIOJIb30BAaHUEM T€OPEMbl KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[TpeoOpazoBanue moao6us. [TogoOue cCOOTBETCTBEHHBIX IJICMEHTOB.

TeopeMa o0 mpou3BECHUU OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIINX, TEOpEMa O KBaJpaTe KacaTelIbHOM.

BekTop, mimMHa (MOAY/bh) BEKTOpa, COHAIPABIICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAMpaBlICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalluy HaJ BeKTOpaMu. Pa3noxeHnne BEKTOpa Mo IBYM HEKOJUTMHEApHBIM BekTopaM. Koopaunatel BekTopa. CkanspHoe
MIPOU3BEJICHUE BEKTOPOB, IMPUMEHEHHE JJI1 HaXO0XKJICHHUS IJIUH U YTJIOB.

JlexapTOoBBl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHHS TPSIMOM W OKPYKHOCTH B KOOpAMHATAX, NMEPECEUCHUE OKPYKHOCTEH M TMPSMBIX.
Meroa KOOpaUHAT U €ro MPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. J[TMHA OKpYX)HOCTH. ['pagycHas u paguaHHas Mepayriia, BBIUUCIECHUE JUIMH 1yT OKpykHOcTel. [1nomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEeHHUS IIJIOCKOCTU U BHYTPEHHHE CUMMETpUHU (puryp (31emeHTapHsble npeacrasienus). [lapamiensublil nepenoc. [ToBopor.

3. TEMATUYECKOE INTAHUPOBAHUEC YKA3AHUEM KOJIMYECTBA YACOB, OTBOANMBIX HA
OCBOEHUE KAXKJIOW TEMBI

7 KJIACC
Ko Kon | OcHoBHBIEC BHIIBI IEATETFHOCTH 00YJaIOMUXCs (Ha ypOBHE OcHOBH
™ Wuec YHUBEPCAIBHBIX YYEOHBIX ICHCTBUIN) BIE
qec TBO HampanJl
Paznen TeMpl P
TBO qaco CHUA
B BOCITMTAT
yac €IbHOM
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[TonsiTHE paMOHAIILHOIO YUCIa
Apudmernueckue T1eUCTBUS C
panyoHaIbHBIMU YU CIAMU
CpaBHeHue, ynopsi04MBaHue
palMOHAIBHBIX YHCE

CreneHsb ¢ HaTypaIbHBIM
[OKa3aTeneM

Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKU

[Ipu3Haku AeIUMOCTH, PA3JI0KEHUS
Ha MHOXKUTEJIN HATYypaJIbHBIX YUCEll

Peanbuble 3aBucumoctu. [Ipsimas u
oOparHas MPOMOPIUOHATEHOCTH

KonTponbhas padbota no teme
"PaninoHanbpHbIE ynciia'

CuctemaTtmsMpoBaTb M 0boralwatb 3HaHMA

06 06bIKHOBEHHbIX U AECATUYHbIX APOOSAX.

CpaBHMBATbL M ynopsaao4MBaTh 4pobu, npeobpasosbIBas nNpu
HEeobXo0AMMOCTU AeCATUYHbIE APOOU B OObIKHOBEHHbIE,
O0ObIKHOBEHHbIE B AIECATUYHbIE, B YaCTHOCTN B BECKOHEYHYI0
AecATUYHYI0 Apobb.

MpMeHsTb pa3HOO6pa3Hble CNoCobbl U MPUEMBIBbIMMCAEHMUSA
3HaYeHU APOOHbIX BbIpaxKEHUN, coaeprKaLnX
06bIKHOBEHHbIE U AeCATUYHbIE APObU:3aMeHATb NpuU
HeobXxoAMMOCTM AeCATUYHYIO Apobb

06bIKHOBEHHO U 0O6bIKHOBEHHYIO AECATUYHOMN, NPUBOANTD
BbipaxeHue K dopme, Hanbosiee yao6HOM A5 BbIYUCAEHWNI,
npeobpa3oBbiBaTb APOOHbIE BbIPAXKEHUS HA YMHOXKEHMUE U
AeneHne AecATUYHbIX 4poben K AeCTBUAM C LLesibiMuK
yncnamm.

MpUBOAMTL YMCNOBbIE M BYKBEHHbIE MPUMEPbI CTENEHMUC
HaTypanbHbIM NOKa3aTesieM, 06bACHAA 3HaYEeHMA OCHOBAHMS
CTENeHU 1 NoKasaTena cTeneHn, Haxo4MTb 3HAYEHUs
cTeneHen Buaa a” (a — ntoboe pauMoHanbHOE YMUCNo, N —
HaTypanbHoe Yncno). MoHUMaTb CMbICA 3anNUCK BOAbLLMX
ymncesn c NOMOLLbIO AEeCATUYHBIX Apobelt u cteneHel ymcna 10,
NPUMEHSATb UXB PeasibHbIX CUTyaLUsX.

MPUMeHATb NPU3HAKM AENMMOCTU, PA3N0NKEHUA Ha
MHOXUTEIN HaTypanbHbIX Yncen.

PewaTb 3a4a4m Ha 4acTu, NPOLLEHTbI, NPONopLMn,Ha
HaxoXaeHuwe apobu (NpoueHTa) OT BeINYUHBI U

BE/IMUYUHbI No eé Apobu (NpoLeHTy), Apobu (NpoueHTa),
KOTOPbIV COCTaBAAET OAHA BE/IMYMHA OT A PYroN.

MpuBoaunTb, pazbupaTb, OLLEHNBATb Pa3MYHbIE peLleHus,
3aMnmncK peLleHnin TEKCTOBbIX 3a4au.

PacnosHaBaTb 1 06bACHATb, ONUPAACL HA onpeaeeHus,
NPsSMO NPOMNopLMOHa/bHble M 06PAaTHO NPOMNOPLMOHANbHbIE
3aBMCMMOCTU MeXAY BEANYUHAMU; NPUBOAUTL MPUMEPbBI 3TUX
3aBMCMMOCTEN U3 pPeasibHoOro M1pa, U3 Apyrux y4ebHbIx
npegmeTos.

PelwaTb NpaKTUKO-OPUEHTUPOBAHHbIE 3a4a4M Ha Apobu,

3,5




NPOLEHTbI, TPAMYIO M 06PaTHYIO NPOMOPLUOHANBHOCTH,
nponopLmm

BykBeHHBIE BBIpaKEHUS OBnageTtb anrebpanyeckon TepMmnuHonormen u 1,6
IlepemenHbie. JOMyCTHMBIE CUMBOJIMKOM, NPUMEHATb €€ B NMPOLLECCE OCBOEHUA
3HAUCHHS TIepEMEHHBIX y4yebHOro matepuana. Haxoantb 3Ha4YeHUA BYKBEHHbIX
BbIPaXXEHWUIM NPU 334aHHbIX3HAYEHMAX OYKB; BbINONHATD
DopMyiibl
BblUMCAEHMA MO popMynam.
IIpeobpaszoBanue OyKBEHHbIX BbinonHATL Npeobpa3oBaHMA LENOro BblpaXKeHUAB
BBIPAKEHUH, PACKPBITHE CKOOOK U MHOTro4YNeH NpueeaeHnem NnogobHbIX Craraemblx,
MPUBEICHNE TTOAO0HBIX ClIaraeMbIX PacKpbITUEM CKOBOK. BbINONHATb YMHOXKEHMEe
2. CBOI{CTBa CTEIIEHH C HATYPAIbHBIM OZHOYNEeHAaHa MHOTOY/1eH M MHOTFOY/1IeHA HAa MHOTOY/IEH,
Anre6pau
p TOKa3aTelieM NPUMEHATL
YecKue 27 bopmynbl KBagpaTa CyMMbl M KBagpaTa PasHOCTU.
MHOro4jeHbl
BBIPKCH OcyLLecTBNATb Pa3NoKeHNne MHOro4/1eHOB Ha
ust Croxenue, BHIYUTAHUE, YMHOKEHUE MHOMUTEINNYTEM BblHECEHUA 332 CKOOKM obulero
MHOT'OYJICHOB MHOXUTENA, NPUMEHEHMA GOPMY /bl Pa3HOCTH
q)OpMy.HBI COKpaIIIéHHOFO KBaApaToB, d)OpMyn COKPALLEHHOIO YMHOXEHMSA.
YMHOKEHHS MpumeHsaTb NpeobpazoBaHMe MHOrOYEHOB ANA
pelleHnAPas3NMYHbIX 33434 U3 MAaTEMATUKM, CMEXKHbIX
PaznoxeHre MHOTO4YJIEHOB Ha 9
npeameToB, U3 peasibHON NPaKTUKM.
MHOXHUTETN o
3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUA MAaTEMATUKM
Kontponbnas paboTa mo teme
"AnreOpanyeckue BblpaxeHus"
VYpaBHeHue, rpaBuia PewaTb NMHENHOE ypaBHEHWE C OAHON NepemMeHHOM, 45
npeoOpa3oBaHus ypaBHEHHS, NPUMeHsA NpaBuaa Nepexoaa oT UCXOAHOro ypaBHEHMUA
PaBHOCHIIBHOCTh YPABHEHHMI K paBHOCMNbHOMY emy 6oniee NpocToro BMAa.
T ————p—— MpoBepATb,ABNAETCA I KOHKPETHOE YMUCN0 KOPHEM
3. . . YypaBHEHMUS.
TepEMEHHOM, pelieHne TMHEHHBIX
VpaBHeHH . MoabupaTtb NpMMepbl NAp YMCEN, ABNAIOLLMUXCA
ABHEHMI .
qu 20 yp peleHMeMNINHENHOrO YPaBHEHNA C ABYMA
Pemenue 3a1a4d ¢ moMoIpro
HEpaBEHCT i nepemMeHHbIMU. ) )
s YpaBHEHUU CTpouTb B KOOPAMHATHOM NAIOCKOCTU rpaduK IMHENHOTO

JIuHeitHOE ypaBHEHUE C IBYMSI
MEpEMEHHBIMH U €T0 Tpadux

Cucrema 1ByX JTUHEHHBIX YpaBHEHHH
C IByMS IIEPEMEHHBIMH

YPaBHEHUSA C ABYMSA NepeMeHHbIMU; NONb3YACb
rpadMKom,NpPUBOANTL NPUMEPDLI PELLEHWUS YPaBHEHMUS.
HaxoauTb pelleHne cuctembl ABYX IMHENHbIX YPaBHEHUI
C ABYMSA NepemMeHHbIMM.




Pemenue cucreM ypaBHEHHI 5

KonTponbhas pabota no teme

CocTaBnaTb U pellaTb ypaBHEHUE UM CUCTEMY
YPaBHEHWI N0 YCNOBMIO 334341, UHTEPNPETUPOBATLB

" . " 1 COOTBETCTBMM C KOHTEKCTOM 3aa4M NOYYEHHbIN
Jlunelinble ypaBHEHUS
pe3ynbTaT
Koopaunara Touku Ha npsimoit MN306parkaTb Ha KOOPAMHATHOM MPAMOI TOUKM, 2,8
YHCIIOBBIE IPOMEKYTKH 2 COOTBETCTBYIOLWME 3a4aHHbIM KOOPANHATAM, Ny4Mu,
OTPE3KU,MHTEePBa/Ibl; 3aNUCbIBaTb UX Ha anrebpanyeckom
PaccrosiHue Mexy 1ByMsl TOUKaMU 2
. s A3bIKe.
KOOPAUHATHOH IIPIMOU o
OTmeyaTb B KOOPAMHATHOM NAOCKOCTM TOYKM MO
IIpsimoyrosbHas cuctemMa KOOpAHHAT 2 3a4aHHbIM KOOPAMHATAM; CTPOUTb rPadUKN HECNOXKHbIX
4 Ha IIJI0CKOCTH 3aBMCUMOCTEN, 3a1aHHbIX popMmyiamm, B TOM Yuce
' Urenune rpadiKoB peaibHBIX 6 C NOMOLWbIO LMPPOBbIX 1abopaTopui.
Koopamna 3ABHCHMOCTEH MPUMEHATL, N3y4aTb NPEUMYLLECTBA, MHTEPNPETMPOBaThL
Thl 1 rpaduyeckmit cnocob npeacraBAeHNAM aHanM3a
[Tonsitre GyHKIIMN 1 pad . PEA .
rpaQuKy. 24 Pa3Ho06pa3HOMN XMU3HEHHOW MHPOPMALIUK.
DOyHKIMU I'pauk dpynkimn 1 OcBaunBaTb NOHATUE GYHKLMM, OBNAAEBaTb
CaoiicTBa QyHKIIHIA 2 bYHKLMOHANbHON TEPMUHONOTUEN.
JIuneiinas QpyHKLMsA 2 PacnosHaBaTb NHeNHY0 GyHKUMO y = kx + b,
N OnucbIBaTb €€ CBOMCTBA B 3aBUCMMOCTU OT 3HAYEHU
[Toctpoenue rpaduka TuHEHON 2
KoapdumumeHTOB k U b.
byHKIMHA T~
CTpouTb rpaduKku NMHENHOM GYHKUMK, GYHKUMKN Y = | X |.
I'papux dyHkmn y =[x| Ncnonb3osaTb umdpoBble pecypcbl 414 NOCTPOEHMUA
rpadmKkoB GpyHKLUMIA N N3yYeHUA NX CBOMCTB.
Kontponbnas paboTa mo teme pad GyHKL y . .
" " MpuBOAUTL NPUMEPbI IMHENHBIX 3aBUCUMOCTEN B
Koopaunats! u rpapuku. ®@yHkunu
peasibHbIXMPOLLECCaX U ABAEHUAX
[ToBTOpEHNE OCHOBHBIX MOHSITHI U 4 BbIGnpaTb, NPUMeEHATb OLLEeHMBATb CNOCObbl CpaBHEHMA 2,3,8
METO/IOB Kypca 7 Kjacca, 00001eHne yucen, BbIUNCNEHUN, NPeobpPa30BaHNI BblParKeHWUN,
SHAHUI peleHnA ypaBHEHWN.
5. - -
MTorosas KOHTPOJbHAs paGoTa OcyLiecTBNATb CAMOKOHTPO/Ib BbII'IOﬂHﬂUeMbIX AeucTBuiA N
IToBTOpeH CaMONpPOBEpPKY pe3ynbTaTa BbIYUCAEHUMN,
he u 6 npeobpa3oBaHWin, NOCTPOEHUN.
0000mEeH IToBTOpEHNE OCHOBHBIX ITOHITHH 1 PewaTb 3a/a4M U3 peanbHOM XKU3HU, MPUMEHATb
ne MaTeMaTUyYeCKne 3HaHUA ANA peLleHna 3a4a4 U3 Apyrux

METO/OB Kypca 7 Kiacca, 00001ieHue
3HAHUU

npesmeToB.
PelwaTb TEKCTOBbIE 334a4M, CPAaBHUBATb, BbIOMPATL
cnocobbl pelleHns 3a4a4m
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8 KUIACC
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B
. 1
KBagparHblil KOpEHb U3 YUCIIA
[TonsiTre 06 UppaLIOHAIILHOM UYHUCIIE 1
JlecATUYHBIC TPUOIMKCHUS 2
HMPPALMOHAIIBHBIX YHCET
JlericTBUTENIbHBIC YUCIIA 1
CpaBHEHHE IEHCTBUTENBHBIX YUCEI
ApudpmeTrnueckuil KBaJpaTHbIN
KOpEHb
VYpaBHeHue Buia x> = a
CaoiicTBa apupMeTHUeCKuX
KBaJIpaTHBIX KOpHEN
4

[Ipeobpa3oBaHre YHCTOBBIX
BBIPaXXEHU, COAEPIKALUX
KBaJIpaTHbIE KOPHU

OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aromuxcs (Ha
YPOBHE YHHBEPCAJbHBIX YUeOHBIX /IeiiCTBHI)

dopmynupoBaTtb onpegeneHue KBapaTHOIo KOPHAU3 YMCaa,
apndmeTUYeCcKoro KBagpPaTHOro KOpPHA.

MpumeHATb onepaunio N3BeYeHUs KBaPATHOrO KOPHA U3
4yncna, UCNONb3yA NPU HEOHXOANMOCTUN KanbKyNATOP.
OueHunBaTb KBagpaTHblE KOPHU LENbIMM YUCAAMU U
OEeCATUYHBIMK Ap0BAMMU.

CpaBHMBATb U YNOPAA0UYMBATDL PALLMOHA/bHbIE U
MppaLMOHaibHble YACNA, 3aNUCaHHbIE C MOMOLLLbIO
KBagpaTHbIX KOPHEN.

MUccneposatb ypasHeHWe X2 = @, HAXOAWTb TOYHbIE U
NpunbanKEHHbIE KopHU Npu a > 0.

UccnepoBaTtb cBOMCTBA KBagpaTHbIX KOPHEN, NpoBoas
YKCI0BbIE IKCMEPUMEHTbI C UCMOJIb30BAHMEM Ka/IbKYIATOPA
(komnbloTepa).

[ oKa3biBaTb CBOMCTBA apnUPMETUYECKUX KBAAPATHLIX KOPHEN;
NPUMEHSATb X A/18 NPeobpa3oBaHMA BbipakeHN.BbINOAHATL
npeo6bpasoBaHUA BblparKeHUN, COAePKaALLMXKBAAPATHbIE
KOPHW. BbiparkaTb NepemeHHble

N3 reomeTpUYecknx n dpusmyeckmx Gopmyn.

BbluMCNATb 3HAUYEHMUA BbIPAXKEHWUI, COAEPKALLMX KBagpaTHble
KOPHMU, UCMOJIb3YA NPU HEOOXOANMOCTUKANBKYNSATOP.
Mcnonb3oBaTb B X0A4€e peLleHns 3a4a4 3/leMeHTapHble
npeAcTaBNeHUs, CBA3aHHbIe C NPUBANKEHHBIMW 3HAYEHUAMU
BE/INUUH.

3HAKOMMUTbCA C UCTOPUEN Pa3BUTUS MAaTEMATUKM

OcHoOBH
ple
HaTpaBJl
eHHUsA
BOCIIMTA
TeJbHOM
JesiTe]Ib
HOCTH

1,4




CTeleHs ¢ IenbIM IT0Ka3aTeaeM dopmynunposaTtb onpeaeneHue cTeneHmn ¢ Leabim 2,5
CranpmapTHas 3anuch 4Kcia. rokasarenem.
MpeacTaBnATb 3anUCb 60/1bWNX U MabIX YMCEN
2. PasMepr1 00BEKTOB OKPYIKAIOLIEro B CTaHAapTHOM BuAe. CpaBHMBATb YMC/Ia U BEIUYUHDI,
Yucaa n MHpa (OT SJIEMCHTAaPHBIX YaCTHUL 110 3anmncaHHble C UCNoNb30BaHMeM ctenenm 10.
BBIYHCJI KOCMHYECKHX 00BEKTOB), Mcnonb3oBaTb 3aNUCb YMcen B CTaHAAPTHOM BUAEANA
CHMA. JUIATEIIBHOCTh IPOLIECCOB B Bblpa*XeHnA pa3smepos 06b€KTOB, AnntTenbHoOCTUnpoLueccos B
Cremnen 7 OKpYKAIOIIEM MHpE OKpY»Katowem mupe.
®dopmynunpoBatb, 3aNUCbiBaTb B CMMBOIMYecKOU popme
b€ M UANOCTPUPOBATL MPUMEPaAMM CBOMCTBA CTEMNEHUC Lie/bIM
IEJIbIM noKasartenem.
Iokasart CBoiicTBa CTENEHH C LEJIBIM MpumeHATbL cBOMCTBA CTeneHW AN NpeobpasosBaHnA
elleM TOKa3aTeneM BbIPa*KEHUI, COAEPKALLMX CTEMEHW C LLE/IbIM MOKa3aTeNIeM.
BbINONHATb AeCTBUA C YMCNaMU, 3aMUCAHHbIMU
B CTaHAAPTHOM BUAe (YMHOXeHWe, AeNneHne, BO3BeAeHNEB
CTeneHb)
3. KBanpatHblii TpéxuiieH Pacno3sHaBaTb KBagpaTHbIV TPEXU/IEH, YCTaHAB/IMBATb 3,6
Auredp PasiiokeH e KBAIPATHOTO TPEXICHA BO3MOKHOCTb €ro Pas/IoKeHUsA Ha MHO)KVIT?!‘IM."
PacknagbiBaTb HAa MHOXKUTEIU KBaAPaTHbIN TPEXUNEHC
AUICCKU Ha MHOKHUTEIIN
e HeoTpULATENbHbIM AUCKPUMUHAHTOM
BbIpaxe 5
HH5. Kontponbnas paboTa mo temam
KBanpa "KBanpatnsle kopHu. CTeneHu.
THBIN KBagparusiii Tpexusnen"
TpéxuJie
H
4. Anrebpaunyeckas 1po0b 3anucbiBaTb anrebpanyeckue BbipaxkeHus. Haxogutb 5,7
Aredp JIOTyCTHMBIE 3HAUEHHS TEPEMEHHBIX, 061acTb onpeaeneHns pPauMoHabHOIO BbipaXKeHMA.
BbINONHATb YMC/I0BbIE NOACTAHOBKM M BbIMUCNATL 3HAYEHUE
anYecKH BXOJIAIIUX B alredpandeckue Apo6u, B TOM YMCNE C MOMOLLLBIO Ka/ibKyATOpa.
€ 15 BBIPpAXKCHUA dopmynmposaTb OCHOBHOE CBOMCTBO anrebpanyeckoit 4pobu
BbIpa:xe OCHOBHO€ CBOWMCTBO ajreOpanvecKoi W NPUMEHATb ero Ans npeobpasosBaHuna apobeii.
Hus. apobu BbinonHATbL aeiicTemna c anre6pa|/|quKMMUM ApobaMU.
Adre6p Cokpamertite xpoGeii MpUMeHATb NPeobpa3oBaHNA BbiPaXKEHUIN AN peLueHus




anyecka CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE 3afa4. BbipaxaTb nepemeHHble u3 bopmyn (Gr3nueckux,
1 Hp()ﬁb U JeJICHUE anre6panquKHX ,Hp06ef/i reomeTpuyeckunx, onmncbiBaroWmnx bbITOBbIE CVITyaLI,VIVI)
[IpeobOpazoBanue BhIpaXKEHUH,
coJiepKalux aaredpandeckue apoou
KonTponbras pabota mo teme
"AnreOpanyeckast 1poOp"
KBanpatHoe ypaBHeHHe 3anucbiBaTb GOpMyay KOpHel KBaApaTHOIO ypaBHEHUS; 1,6
HerosHoe KBajpaTHoe ypaBHEHHE pewwartb KBagpaTHble yPaBHEHMA — MOJIHbIE U HEMOJHbIE.
MposoauTtb NpocTeiilune UccneaoBaHuA KBaapaTHbIX
5 dopmysa KopHEH KBapaTHOTO ypaBHeHMii.
Vpasne YpaBHCHHUS PewaTtb ypaBHEHUsA, CBOAALLMECA K KBAaAPaATHbIM,
I Teopema Buera C NomoLLbIo NpeobpasoBaHNMii U 3aMeHOo NepemeHHON.
- Hab6noaaTb M aHaAU3MPOBATb CBA3b MEXKIY KOPHAMM U
HepaBeH Pemenue ypaBHeHHH, CBONAIIMXCA K KO3pdULMEeHTaMM KBaAPaTHOMO ypaBHEHUS.
CTBAa. 15 KBaJIpaTHbIM dopmynuposaTtb TeopemMy BueTa, a TakKe obpaTHyto -
KBagpa TIpocreiimme APOGHO-PALMOHATBHBIE Teopemy, NPUMEHATb 3TU TEOPEMbI A4/11 PeLIeHUn
THBIE YpaBHCHU 3ajad.
ABHeN Pewatb TeKcToBble 3agaum anrebpanyecknm cnocobom:
yp Perrenne TeKCTOBBIX 3a1a4 ¢ nepexoamnTb OT CNOBECHOM GOPMYIUPOBKM YCNOBUA 3a4a4NK
ust MTOMOIIIBIO KBaJIPATHBIX YpaBHEHUHN anrebpanyeckoit mogenu NyTém coCTaBAeHNUs YpaBHEHMS;
elwaTb COCTaBNEHHOE YpaBHEHWE; MHTEPNPETUPOBaTb
Kontponbnas paboTa mo teme P vp pripeTip
| | pesynbTar.
KBanparneie ypaprenus 3HaKOMMTbCA C UCTOpUel pa3snTma anrebpsi
JluHeHOEe YpaBHEHHE C ABYMS Pacno3sHaBaTb /IMHEeHbIE YPaBHEHWA C ABYMANEPEMEHHbBIMU. 3,6
6. IepEMEHHBIMH, ero rpaduk CTpouTb rpaduKm IMHENHbIX YypaBHEHWI, B TOM Ymncie
b 2
. ncnonb3ya uudposble pecypcbl.
Ypasne [pPUMEPHI PEIEHNs YPABHEHUI B yA umdp pecyp
——_ Pasnuuatb napansiefibHble U NepeceKkatowmecs NpAmblIeno mx
LIEJIBIX YHCIIaX
HepaBeH ypaBHEHMAM.
13 Pemenwue cuctem IBYX JTUHEHHBIX Pewwatb CMCTEMbI ABYX JIMHENHBIX YyPaBHEHWUI C ABYMA
CTBa. ypaBHeHHf/'[ C ABYMs IEPEMEHHEIMU nepemeHHbIMun I'IO,EI,CTaHOBKOﬁ n cnoxeHmem.
Cucrem Pewatb NpocTeiLme CMCTeMbI, B KOTOPbIX OHOU3 ypaBHEHNI
[Ipumeps! penieHus CucTemM .
bI . _ He ABAAETCA SIMHENHbIM.
ypaBHeH HETTMHCUHBIX YPAaBHCHUM C IBYyMSI NpUBOAUTL rpadUUECKYIO MHTEPNPETALMIO PeLLEeHNA
Wi NIEPpEMCHHBIMU YPaBHEHUA C ABYMSA NePeMeHHbIMMU U CUCTEM YPABHEHUIC

I'paduueckas uHTEpIIpETALIS

ABYyMA NepeMeHHbIMU.




ypaBHEHUS C ABYMs IIEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPaBHEHUM C
JBYMSI IEPEMEHHBIMU

Pemenne TekCTOBBIX 3ajJa4 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

HucnoBble HEPABEHCTBA U UX

PewaTtb TeKcToBbIE 334a4MU anre6pa NYyecknum cnocobom

CBOICTBa
HepaBeHnctBo ¢ 01HOM TTepeMEeHHOI dopmMynnMpoBaTb CBOMCTBA YNCI0BbIX HEPABEHCTB, 25,8
JTuHeiiHbie HEPABEHCTBA C OIHOR WNNIOCTPUPOBATL UX HA KOOPAMHATHOM NPAMON, AO0Ka3biBaTb
o anrebpanyecku.
/.YpaBH TICpEMCHHOM 1 X PCLICHNC MpumeHATb CBOICTBA HEPABEHCTB B XOe peLlleHns 3a4aq.
eHUA U Cucrembl TMHEHHBIX HEPABEHCTB C Pewatb IMHENHble HEPAaBEHCTBA C O4HOMN NEPeMEHHON,
HepaBeH 12 OJIHOM TIEPEMEHHOM M UX PEIICHHE n3obparkaTb peleHue ‘I:IepaBeHCTBa Ha YMCNOBOM MPAMOIA.
CTBA. 306 . PewwaTb C1CTEMbI IMHENHbIX HEPABEHCTB, 306paskaTb
300pa)KeHHE PEIICHUs TUHEUHOTO . N
pelleHne CUcTeMbl HEPaBEHCTB Ha YMCNOBO NPAMON
Hepage HEPABEHCTBA U UX CUCTEM Ha
HCTBA YUCJIOBOM ITPSIMOM
KontposbHas paboTa mo temam
"HepaBenctBa. CucTeMbl ypaBHEHHIT"
[Tonsitue Qynkmm Mcnonb3oBaTb GpYHKLMOHAbHYIO TEPMUHONOTUIO U 1,3
OO6nacTh onpeneaeHus] © MHOXKECTBO cMMBOANKY. .

. BbluncnaTtb 3HaueHna GyHKUMI, 3agaHHbIX dopmynamu(npu
8.dyHk SHadeHnH QyHKIIU Heo6X0AMMOCTM UCMONb30BaTh KabKyATOP); COCTAaBAATb
M. CrniocoOs 3a1anus GyHKIUH TabAnubl 3HaYEHWNIT GYHKLUMN.

OCHOBH CTpouTb No TouKam rpadpukm GpyHKLUMA. ONUCbIBaTb CBOICTBA

e 5 bYHKUMM Ha ocHOBe eérpadunyecKkoro npeacrasieHus.
Ucnonb3oBaTb GpyHKLMOHAIbHYIO TEPMUHONOTUIO U

TOHSTH CUMBOJIUKY.

A

I'paduk ynkumm

UccnepoBatb npumepbl rpadnKoB, OTparKatoLWmMX peasbHble
npoueccbl U ABfeHns. NPUBOAUTL NPUMeEpPbI NPOLECCOB U
ABNIEHWU C 3a4aHHbIMU CBOMCTBaMM.

Mcnonb3oBaTb KOMNbIOTEPHBbIE NPOrPaMMbl

ON5 NOCTPOEHUA rpaduKoB GYHKUMIA U N3YYEHUA UX CBOMCTB

CaoiicTBa QyHKIINH, UX

HaxoauTb c nomoLublo rpadpmka dyHKUUM 3HaYeHMe 0QHOMN3




oTOOpakeHHEe Ha rpaduke

UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA

paccmaTpuBaemMbixX BEIMUYMH NO 3HAYEHUIO APYrou.

B Hec/10XKHbIX Cnyyanx BblpaXKaTb POpMyoi 3aBUCUMOCTb
mexay seamM4nHamu.

OnucbiBaTb XapaKTep MU3MEHEeHUs O4HOM BEMUYMHBIB

. M 7
[Tpumeps! rpadukoB GyHKINH, 3aBUCMMOCTM OT U3MEHEHUA APYrON. 5
9. OTPaKAIOIIUX PEATbHEIE HPOLIECCHI PacnosHaBsatb Buabl M3ydaembix GyHKUMiA. MoKasbiBaTb
DyHKIH CXeMaTUUYECKM MOJI0XKEHME Ha KOOPAMHATHOM NAOCKOCTH
DYHKIMU, OMUCHIBAIOIIUE MPSIMYIO U . A Y ~
H. 5 rpaduKoB GyHKUMI BUAa: y = x4,y =x3,y =Vx,y = | x]|.
Yucnos | 9 00pPaTHYIO IPONOPIIMOHAILHBIC Ucnonb3osatb GpyHKLMOHaNbHO-Tpaduyeckue
3aBUCHMOCTH, UX Ipaduku npeAcTaBNeHUA A5 PELIEHWA U UCCIeA0BaHUA YPaBHEHWI 1
ble .
Turep6ona CUCTEM YPaBHEHUI.
GyHnknu I " MpumeHATb UM pPOBbIE Ppecypcbl 418 NOCTPOEHNArPaPpUKOB
- paduk GyHKINK y = X BYHKLMI
Oyukuun Yy =X2, Yy = X3,y =YX,y =
[x|; rpapuueckoe perienue
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H Bbi6bupaTtb, NPUMEHATb, OL,eHUBaTb CNOCO6bl CPaBHEHUA 2,6
10. METOJI0B KYPCOB 7 i 8 KJIaccos, umcen, BblUUCEHMI, NPeobpa3oBaHMI BbIPaXKEHWIA, PeLleHNS
o aBHEHUMN.
MoBTOp 000011IeHIe 3HAHUH yp . .
OCyLeCTBAATL CAMOKOHTPOb BbINONHAEMbIX AEUCTBUIA U
CHHE U Hrorosast KOHTpOJIbHAsE paboTa CaMOMNpPOBEPKY pe3y/bTaTa BbIYUCAEHUI, NPeobpa3oBaHNii,
0000111e 6 NOCTPOEHWUIA.
HHe TToBTOpeH e OCHOBHBIX TIOHATHH 1 Pewatb 3agaun U3 peasibHOMN XU3HU, NPUMEHATb
MaTemMaTUYeCKMe 3HaHMA 414 PeLleHns 3a4a4 U3 Apyrux
METOJ0B KypCOB 7 U 8 KJIacCOB, ANA P A APY
. npeameTos.
obobuienue 3HaHui Pewatb TEeKCTOBbIE 3a4a4M, CPaBHMBATb, BbIGUpaTbCNOCO6bI
peLleHmna 3a4a4n
OBIIEE
KOJINY
ECTBO
YACOB
102
I10
I[TPOI'P

AMME




9 KJIACC

Paznen

1.Yucna
i
BBIUHCIIC
HHSL.
JewcTBu
TEJIbHBIE
yucia

Ko
JIH

gec
TB

qyac
0B

Kou
nyec
TBO
4aco
Tembl B
PaunonaneHble uncna, 1
HMppaLMOHAIIbHBIE YHUCIIA, KOHEYHBIEC U
OCCKOHEUYHBIC ACCATHYHBIC IPOOH
MHOXECTBO 1€UCTBUTENbHBIX YHCEIL; 1
JEHUCTBUTENBHBIE YHCIIA KaK
OeCKOHEUYHbBIE AECATUYHBIE APOoOH
B3anmMHO 01HO3HAYHOE COOTBETCTBUE 1
MEK]1y MHOKECTBOM
JEUCTBUTENbHBIX YNCEN U
MHOKECTBOM TOYEK KOOPAUHATHOU
PpAMOM
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL, 1
apupMeTHIECKHUE IEHCTBUSI C
JEHCTBUTENbHBIMU YUCIIAMU
[TpubnmxE€HHOE 3HAaUEHNE BETUUNHBI, 1
TOYHOCTH MPUOTFKCHHS
OKpyTJICHUE YHCEN 2

OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aromuxcs (Ha
YPOBHE YHUBEPCAJIbHBIX Y4eOHBIX /IeliCTBHIl)

Pa3BuBaTb NpeAcTaBJAEHUA O YMC/IAX: OT MHOXECTBA
HaTypPasibHbIX YUCEN L0 MHOKECTBA AENCTBUTE/bHbBIX YMCES.
O3HAKOMMTbLCA C BO3MOMKHOCTBIO NPEeACTaBIEHNA
[EeNCTBUTENbHOIO YNC/1a KaKk 6eCKOHEYHOW AecATUYHON apobu,
NPUMEHATb JeCATUYHbIE I'IpVI6I1VI)KeHVIH PauUnOHaNbHbIX U
NPPALMOHANbHBIX YnCe.

M306parkaTb AeCTBUTE/IbHbIE YAC1A TOYKAMUKOOPANHATHOM
NPAMOW.

3anucbiBaTb, CPAaBHUBATb M YNOPAAOYMUBATD

AencTBUTEIbHbIE YnCAa.

BbINONHATb, COYETAA YCTHbIE U MUCbMEHHbIE MPUEMDI,
apudpmeTuyeckue AencTBUA ¢ PaunoHaNbHbIMK YUCAAMU;
HaXOAMUTb 3HAYEHUSA CTEMEHEN C LLe/IbIMW NOKa3aTeNaMmU U
KOPHEW; BbIYUCNATb 3HAUYEHWNS YNCOBbIX BbIParKEHWA.
Monyuntb NpeacTaBAeHUE O 3HAYMMOCTU AENCTBUTENbHBIX
yncen B NPAKTUYECKON AeATENbHOCTUYENOBEKA.
AHanu3MpoBaTb U Aenatb BbIBOAbI O TOYHOCTU NPUBAUIKEHUA
OeACTBUTEIbHOTO YMCa NPU pelleHnn3anau.

OKpYrAaTb AeACTBUTE/IbHbIE YNC/1A, BbINONHATb NPUKUAKY
pe3ynbTaTa BbIYUCAEHWUI, OLLeHKY 3Ha4 YMC/I0BbIX BblPaXKeHUN.
3HAKOMMUTbCA C UCTOPUEI Pa3BUTUA MATEMATUKMN EHUI

OcHoB
HbIE
HanpaB
JIEHUS
BOCIIHT
aTejbH
oi
aesaTeJx
bHOCTH

1,5




[Ipukuaka u olieHKa pe3yJbTaToOB
BBEIYMCIICHUN

JIuneitnoe ypaBHeHue. Pemenue OcBauBaTb, 3aNOMUHATb U NPUMEHATb rpadpuyecknemeToabl 2,6
YPaBHEHUH, CBOISIIUXCS K Npu pewweHnm ypaBHeHU, HEPABEHCTB U UX CUCTEM.
b
TAHCHHBIM PacnczaHaBa'rb uesble U apobHble ypaBHeHusA. Pewatb
NIMHelHble M KBaapaTHble YpaBHEHUA, ypaBHeHNA,
2. KBanpartHoe ypaBHeHue. PemeHne CBOJALMECA K HAM, NpocTeime ApOobHO-paLMOHa/bHbIe
aBHCHMI, CBOJISIINXCS K )
YpaBHeH yp 5 JSTII ypaBHeHunA
KBaJIpaTHHIM Mpepnaratb BO3MOXHble CNOCO6bI peLleHMs TeKCTOBbIX3a4au,
us U
. 06Ccy>KAaTb MX U pellaTb TEKCTOBbIE 334a4M PasHbIMU
HWKBaJpaTHBIC YPaBHCHUS
HEpaBCH Ap yp cnocobamu.
CTBa. 14 [Ipumeps! penieHus: ypaBHEHUIH 3HaKOMMUTBCA C UCTOPUE Pa3BUTUA MaTeMaTUKK
YpasHeH TPETbEU U YETBEPTOU CTEIICHEH
usi ¢ pa3ioKEeHUEM Ha MHOKHUTEIN
OAHOHU Perrenue 1poOHO-paiMOHATBHBIX
IepeMeH ypaBHEHHUH
HOM
Pemienne TekcTOBBIX 3a1a4
anre0panvecKuM METOI0M
KonTponbhas padbota no teme
"VYpaBHeHUs ¢ OAHOM HlepeMeHHOoN"
VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U OcBauBaTb M NPUMEHATb MPUEMbI PELLEHNA CUCTEMbI ABYX 3,7
3 ero rpapuk JIMHENHBIX YPaBHEHWIA C ABYMSA NMEePeMeHHbIMU U CUCTEMBI BYX
: C . . YypaBHEHMWI1, B KOTOPbIX OAHO ypaBHEHUE HeABNAETCA
YpasHeH McTeMa JBYX JIUHEHHBIX YpaBHEHUN AVHEIHBIM.
us U C AByMs IIEPEMEHHBIMU 1 €€ PEILICHNE Mcnonb3oBaTb GpyHKLMOHaNbHO-Tpaduueckme npeacraieHms
HEepaBeH Pemienne cuctem JIBYX ypaBHeHHfI, 0115 pelleHna U uccnepoBaHUA YPaBHEHUIAN CUCTEM.
CTBA. 14 0JTHO 3 KOTOPHIX JIHHEHHOE, 2 AHanM3UpoBaTb TEKCTbI 3a4au, peluav'rb nx anrebpanyeckum
N cnocobom: nepexoauTb OT CN0BECHON GOPMYIMPOBKU YCI0BUSA
Cucrem JIpYyroe — BTOPOM CTENEHU 9 B
3a4aum K anrebpanyeckoit MogennnyTém CoCTaBAEHUSA CUCTEMDI
BI I'padmueckas naTEpIpeTanys YPaBHEHWI; peLaTb COCTaBAEHHYIO CUCTEMY YPaBHEHUI;
YpaBHCH CUCTEMBI ypaBHeHHfI C IByM:I UHTEpNpPeTUupPoOBaTb Pe3y/1bTaT.
uit 3HaKOMMUTLCA C UCTOPUE Pa3BUTUA MaTeMaTUKK

MNEPEMEHHBIMU

Pemnrenue TeKCTOBBIX 3a7a4




anredpanvecKkuM crocooom

KonrponsHas pabora o Teme
"CucreMbl ypaBHEHU"

YucnoBbie HEPABEHCTBA U UX YuTaTb, 3anUCbIBaTb, NOHUMATb, UHTEPNPETUPOBATb 3,6
CBOMCTBA HepaBeHCTBa; UCNOAb30BaTb CUMBOJIMKY U TEPMUHONOTUIO.
N - BbINONHATb NpeobpazoBaHNA HEPABEHCTB, UCMO/Ib30BaTbA/1A
JlumeHEe IjepaBeHCTBa ¢ oamon npeobpa3oBaHMA CBOMCTBA YNCNOBbLIX HEPABEHCTB.
MEPEMCHHON U UX PCIICHUC Pacno3HaBaTb /IMHelHbIe U KBaApaTHble HepaBeHcTBa.Pewatb
4. CucreMbl JIUHEHHBIX HEPaBEHCTB C JINHEWNHbIE HepaBeHCTBa, CUCTEMDI JNIMHENHbIX HEpPaBEHCTB,
VpasHen OJTHO TTIEPEMEHHO 1 HX pelleHue CUCTEMbI HEPaBEHCTB, BK/IIOYAIOLLMX KBagpaTHOE HepPaBEHCTBO,
M peluaTb 1x; 06CyKaaTb NoslyYeHHbIe peleHms.
i n KBanparibie HepaBeHCTBA U MX M306pakaTb pelieHne HepaBeHCTBa U CUCTEMbI HEPABEHCTBHA
HEpaBCH 16 pCHICHUC YMCIOBOWM NPAMOW, 3aNUCbIBATb PELLEHME C MOMOLLbIO
CTBA. KBazgpaTHble HEpaBEHCTBA M UX CMIMBO/IOB.
HepaseH pelierye Pewartb KBagpaTHble HepaBeHCTBa, UCMob3yArpaduyeckme
cTBa r npeacrasneHms.
paduueckas MHTEpIpeTanus OcBamBaTb U NPUMEHATb HEPABEHCTBA NPU PeLIeHUN
HEPABEHCTB M CUCTEM HEPABEHCTB C Pa3INYHbIX 33434, B TOM YMC/e NPAKTUKO- OPUEHTUPOBAHHbIX
JBYMSI TIEPEMEHHBIMHU
KonTponbHas pabota mo teme
"Hepasencrsa"
KBagparuunas gynkius, e€ rpadux Pacno3HaBaTb BUAbl M3yyaemblx GYHKLUMIA; MANKOCTPUPOBATD 57
U CBOMCTBA cXemaTuyecKku, 06bACHATb PacnosioXKeHne Ha KOOPANHATHOM
NAoCKocTv rpadmnKkos
[Tapabomna, KOOpIMHATHI BEPIIUHBI K
napaboJIbl, 0Ch CHMMETPHH byHkumit Buaa:y = kx,y = kx+ b,y =,y = X,
5. DyHKIL 11apaGoJIbl y=x3y=vx,y=| x| B3aBUCUMOCTM OT 3HaUEHWUI
15051 16 T'pacpmxn ymcraii: y = kx, y = Kx + K03dPMLMEHTOB; ONNCLIBATb UX CBOMCTBA.

b, y=k/X, y=x3, y=vX, y=|X|

KonrtponsHas pabora no teme
"OyHKIMN"

Pacno3HaBaTtb KBagpaTUUHYHO GYHKLMIO No dopmyne.
MpuBOAUTL NPUMeEPbI KBAAPATUYHbIX 3aBUCUMOCTEN U3
peanibHOM }KU3HU, GU3NKK, TEOMETPUN.

BbIABAATb M 0606LLaTb 0COBEHHOCTU rpadrKaKBaLPATUYHOM
byHKUMM y = ax®> + bx + c.

CTpouTb U M306paXKaTb CXemMaTUUECKU rpadunKm KBagpaTUYHbIX
dYHKUMIA, 3a4aHHbIX dopMynamun BMAA




y=axt, y=ax*+q,y=alx+p) y=ax*+ bx + c. AHaAM3nposaTb
M NPUMEHATb CBOMCTBA M3YUYEHHbIX QYHKLUMI ANA X
MOCTPOEHMSA, B TOM YUC/IE C MOMOLLBIO LIMbPOBbIX PECYPCOB

IlonsTHe YHCIOBOM OcBamBaTb U NPUMEHATb MHAEKCHble 0603HaYeHMA, CTPOUTD 2,4
[OCIIEI0BATENLHOCTH peyeBble BbICKa3blBaHUA C UCMO/Ib30BAHNEMTEPMUHONOMNN,
3 CBA3AHHOW C NOHATMEM NOCNE[0BaATENbHOCTY.
aJIaHuE TI0CJIEI0BATEIILHOCTH
A A AHanusupoBatb GOpPMyy N-ro YieHa nocaegoBaTesibHoCTU
PEKYPPEHTHOH popMyIIon 1 WA PEKYPPEHTHYIO dopmyy
dhopMyIoii N-To uIeHa M BbIYUCAATD Y1EHbI NOC/Ie,0BaTE/IbHOCTEN, 334aHHBIXITUMM
Apudmerndeckas 1 reOMeTpUUYecKas bopmynamu.
YcTaHaBAMBaTb 3aKOHOMEPHOCTb B MOCTPOEHUN
IIPOTpeECCUn ..
nocsen0BaTe/IbHOCTU, EC/IN BbINUCaHbI NMepPBble HECKObKoeé
®opmyJibl N-TO WieHa Y/IeHOB.
6. apu(MEeTHIECKON 1 TeOMETPHICCKON Pacno3HaBaTb apudMETUYECKYIO U TEOMETPUYECKYIO
Yucaos IIPOrPECCHii, CyMMBI IIEPBBIX N nporpeccum Npu pasHbix cnocobax 3agaHus.
Bie TCHOB PewaTtb 3aa4M C UCNOJIb30BaHUEM GOPMYA N-ro YneHa
OGN0 apudmMeTUYECKOM U reOMETPUYECKON NPOrpeccuii, CyMmmol
are 15 U300pakenue 4ieHoB NepBbIX N YNEHOB.
BaTeJIbH o .
apu(pMEeTHIECKON B TeOMETPHICCKON M306pakaTb YneHbl NOCAe40BaTENbHOCTU TOYKaMMUHA
ocTd IIPOrPecCHii TOUKAMH Ha KOOPAMHATHO NA0CKOCTU.
KOOPAMHATHOM MIOCKOCTH PaccmaTtpuBaTb npMmepbl NPOLLECCOB U ABNEHUIIN3 peanlaHom
oL . YKU3HU, UNNIOCTPUPYIOLLME N3MEHEHMEB AapUPMETUYECKON
JIMHENHbBIN U YKCIIOHCHITNAIbHBIN NPOTPECCHM, B FEOMETPUYECKO]
poct nporpeccum; n3obparkaTb COOTBETCTBYIOLWME 33aBUCUMOCTH
CII0KHBIE TIPOIIEHTHI rpaguueckm.
PewaTb 3aAauu, CBA3aHHbIE C YUCOBbIMM
nocnenoBaTe/IbHOCTAMM, B TOM YMCae 3a4a4u U3 peasnbHOM
YKM3HU C UCMONb30BaHNEM LUPPOBbLIX TEXHONOTUI
KonTposnbHas pabora 1o reme (3N1eKTPOHHbIX TabUL, rPadUUYECcKOro KanbKynaTopa v T.n.).
"HucoBele MOCIIEN0BATENBHOCTH " PewaTb 334341 Ha C/I0XHbIE NPOLEHTbI, B TOM YMCae 3a4a4M 13
peanbHOM NPaKTUKKM (C UCMOIb30BaHMEM KaslbKyaATOPA).
3HAKOMUTbCA C UCTOPUEI Pa3BUTUA MAaTEMATUKM
7.IIoBTO [ToBTOpenue, 0600mEeHNE U OnepupoBaTb NOHATUAMM: MHOXKECTBO, NOAMHOXECTBO, 3,6
peHe, 18 cUCTEeMaTH3alKs 3HAHMI. 3aIich, onepauuun Hag, MHOXKeCTBaMM; UCNONb30BaTb rpaduyeckoe
o npeacTaBNeHNEe MHOXKECTB A/17 ONMCAHMA peasbHbIX NPOLECCOB
0000111 CpaBHEHUE, ICUCTBUS C PEA g A P poLy
. W ABNEHWI, NPU peLleHnn 3a4a4 U3 Apyrmux y4ebHbIx
HUE, JIEUCTBUTEIILHBIMHU YMCIIAMH,




cucTeMa
TH3aLUA
3HAHUH

YHuCI0Bas npsamas

[ToBTOpeHUEe, 06001IICHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, IPOIOPLIUN

[ToBTOpeHME, 0000IIEHNE U
CHCTEMATH3aLMs 3HAHWIA.
Oxpyrienue, npuOImKeHue, OIeHKa

[ToBTOpEeHME, 0000IIEHNE U
cHcTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apHU(PMETHUCCKUM
crmocobom

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMaTH3aIlHs 3HAHUH.
[IpeobpazoBanue anredpanyecKux
BBIPXEHUH, IOMyCTUMbIC 3HAUCHHUSI

[ToBTOpeHUE, 0600IICHNE 1
cucremaTusanus 3Hannil. OyHkuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX

byHKIUH

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anus 3HaHHM.
I'paduueckoe pereHue ypaBHEHUN U
WX CHCTEM

WroroBas koHTpoJsibHas paboTa

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HaHUH

npeameToB.

AKTyannsnMpoBaTb TEPMUHONIOTUIO U OCHOBHbIE AEUCTBUA,

CBA3aHHbIE C YACIaMWU: HAaTypPasIbHOE YNCAO,NPOCTOE U

COCTaBHOE YMCNA, AEMMOCTb HATYPaANbHbIX

ymncen, NPU3HaKM A4eNNMOCTU, LENOE YNCA0, MOAYNb YNCA],

06bIKHOBEHHas U AecATUYHaA Apobu, CTaHAAPTHbIN BUA YMcCaa,

apudmeTUYeCcKnit KBaapaTHbIN KOPEHb.

BbINONHATb AEUCTBUA, CPABHMBATb U YNOPAAOYMBATLUNCA,

NpeACTaBAATb YNCA HA KOOPAMHATHOM NPAMOM, OKPYIAATb

4YnCNa; BbINONHATb NPUKUAKY U OLLeHKY pe3y/ibTaTa

BbIYUC/IEHUN.

PewwaTtb TeKCTOBbIE 334a4M apuPMETUYECKMM CNOCOBOM.

PelwaTb NpaKTMYeCKUe 3agaum, coaeprralime NPoLeHTbI, 40U,

4acTK, BblparkatoLme 3aBUCUMOCTHU: CKOPOCTb — BpeMa —
paccTosHue, LeHa — KOJIMYECTBO — CTOMMOCTb,00bEM

paboTbl — Bpems — NPOWU3BOLMUTENbHOCTb TPYAA.

Pa36upaTtb peasibHble }KU3HEHHbIE CUTYaLMK,

dopmynnpoBaTtb 1Mx Ha A3bIKE MAaTEMATUKM,

HaXo0AUTb peLLeHne, NPUMEHSA MaTEMATUYECKUI annapar,

MHTepnpeTUpoBaTb pe3yibTaOnepuposaTb NOHATUAMM:

CTeneHb C Le/ibiM NOoKasaTenem, apudmeTnyeckmii KBaapaTHbIN

KOpPEeHb,MHOro4Y/eH, anrebpanyeckasn 4pobb, TOXAECTBO.

BbINONHATb OCHOBHbIE AEUCTBUA: BbINOHATL PACYETbI MO

dopmynam, npeobpas3osbIBaTh Lesble, 4P0OHO- paLMoHaibHble

BbIPA*KEHMA U BblPaXKeHMs C KOPHAMM, PeasIN30BbIBaATb

pa3NoXKeHNne MHOTOY1IeHA Ha MHOMUTEIN,B TOM YUCIE C

ncnonb3oBaHMem Gopmys Pa3HOCTU KBALPaTOB M KBaapaTa

CYMMbI M Pa3HOCTU; HaXxoaUTbT

O0NYCTUMblE 3HAYEHUA NePEeMEHHbIX g1a APOOHO-

paLMOHa/bHbIX BbIPAXKEHWNIN, KOPHEN.

MoaennposaTb ¢ NOMOLLbI0 GOpMYyA peasibHble MPOLECChI

n ABNeHuA

OnepupoBaTb NOHATUAMMU: GYHKUMA, TpadmK PyHKLMN,

HYIN QYHKUMK, NPOMENKYTKM 3HAKONOCTOSAHCTBA,

NPOMEKYTKM BO3paCTaHma, ybbiBaHWA, Hanbobluee n

HaMMeHbLLEee 3HaYeHUN PYHKLMM.

AHann3npoBaTb, CPaBHUBATL, OBCYKAaTb CBOMCTBA
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dYHKUMIA, CTPOUTDL UX FpaduKu.

OnepurpoBaTb NOHATUAMMU: NPAMan NPONOPLNOHANBHOCTb,
obpaTHas NponopLMOHAIbHOCTb, IMHENHAA QYHKLUMA,
KBagpaTtnyHaa GyHKumA, napabona, runepbona.
Mcnonb3oBaTb rpaduKkmn ana onpeneneHusa CBOMCTs,
NpoLEeccoB 1 3aBUCMMOCTEN, ANA PELUeHMA 33434 U3 APYTUx
y4ebHbIX NpeaAMETOB U1 pPeasibHOM }KU3HU; MOAeIMPOBaTh

C NOMOLLbIO rpadUKOB peasibHble NPOLECCHI U ABNEHMA.
BbipaxkaTb dopmynamm 3aBUCUMOCTU MEXKAY BEIMYMHAMMU

TEMATHUYECKOE IINTAHUPOBAHHUE 11O 'TEOMETPUH

7 KIIACC
K Koa OcHOBHbBIE BU/IbI 1eSITEJIbHOCTH 00y4arommxcs (Ha OcHoBH
0 (v (v
Hiec YPOBHE YHHBEPCAJbHBIX YUeOHBIX /IeiicCTBHUI) ble
JA
TBO HanpasJ
yec
qaco eHusA
Pa3pen TB Tembl
0 B BOCIIMTA
TeJbHOM
yac
neATelIb
OB
HOCTH
1.ITpocte 14 [Ipocrelimne reoMeTpudecKme 1 ®opMyJIMPOBATH OCHOBHBIC MOHATHUS U ONPEICICHUS.
e 06BEKTEI Pacno3naBaTh n3yueHHbIE T€OMETPHUIECKHE (PUTYPHI, 3,6




reoMeTpu
YecKHe
burypsl u
ux
CBOMCTBA.
N3mepenn
e
reoMeTpu
YECKHUX
BEJIMYMH

2. Tpeyron
BHUKH

22

MHOroyroiabHHUK, JOMaHas

CMexHbIe U BEPTUKAJIBHBIE YIJIbI

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJINYUH, BBIYUCICHUE OTPE3KOB U
yIJ0B

[lepumerp u momags Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHIKOB

ITonstue o PpaBHBIX TPCYT'OJIBHUKAX U
ICPBUYHLIC ITPCACTABIICHUA O PABHBIX

¢burypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIBHUKOB

[Ipu3Haku paBeHCTBa
NPAMOYTOJIbHBIX TPEYTOJIbHUKOB
CBOICTBO MeIMAaHBI TPSIMOYTOJILHOT'O
TPEyroJIbHUKA, IPOBENEHHOMN K
TUIIOTEHY3€

PaBHOOEIpEHHBIE U PABHOCTOPOHHUE
TPEYTrOJIbHUKHU

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO TPEYrOJIbHUKA

HepasenctBa B reomerpun

[IpsAMOYTONBHBINM TPEYTOJIBHUK C

omnpeaesiTh NX B3aUMHOE PacIoIOKCHHE, BHITIOJIHATH
4epTEXK 110 yCIOBUIO 3a4a4H.

I[IpoBoauTH NpoCTEiiINe TOCTPOCHUS C TOMOIIIBIO ITUPKYJIS
W JIMHEHKU.

HN3mepsaTh TUHEHHBIE U YIVIOBBIE BEINYUHBI
TCOMETPUYCCKUXHU TPAKTUICCKUX OOBEKTOB.

OmnpenessiTh «HA TJIa3» Pa3MepPbl pealIbHbIX 00BEKTOB,
NMPOBOAUTH TPYOYyIO OIIEHKY UX pa3MepOB.

PemaTh 3amaun Ha BEIYMCIICHNE JTHH OTPE3KOB U BETTUYHH
YIJIOB.

PemaTh 3a1aum Ha B3aMHOE PACIIONIOKEHHUE
TEOMETPHUIECKUX QUTYP.

IIpoBoanTH KIaCCU(PUKAIMIO YITIOB, BBIYUCASI THINHCHHBIC
Y YIJIOBBIC BEJIMYUHBI, MPOBOAUTH HEOOXOMMBIC
JTOKa3aTeNbHbIE PACCYKICHHSL.

3HAKOMUTBLCS C UCTOPHUEH Pa3BUTHSI TEOMETPUU

Pacno3HaBaTh napel paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKazaHHEeM NPHU3HAKOB).

BobiBoauTh ciieAcTBUS (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIHNPOBATH ONPENEIIEHHS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MMPSIMOYT'OJIBHOTO, pABHOOEIPEHHOTO,
PaBHOCTOPOHHET'0 TPEYTOJIbHUKOB; OUCCEKTPHCHI, BHICOTHI,
MeMaHbl TPEYTOJIbHHKA; CEPEINHHOTO MePIEeHANKYIAPa
OTpe3Ka; IepUMeTpa TPEyTroJbHUKA.

@DopMyJIMPOBATH CBOMCTBA U MPU3HAKH PABHOOEIPEHHOTO
TPEyrojbHHKA.

CTpouTsh 4epTexy, pemaTh 3a1a4M C IIOMOIIBI0
HaXO0XKJIEHUS paBHBIX TPEYTOJILHUKOB.

IIpuMeHATH IPU3HAKK PABEHCTBA PSMOYTOIBHBIX
TPEYTOJIbHUKOB B 3ajjauax.

Hcnoab3oBaTh IM(POBEIEC pecypchl 1JIsl HCCIeT0BAHUSA
CBOWCTB U3y4aeMbIX (QUTYD.

3HAKOMHTBLCSA ¢ MCTOPHEN pa3BUTHA T€OMETPUU

2,6




yriioM B 30°

KonTponbnas pabota no teme
"TpeyroabHUKH"

TlapamienbHbie MPAMbIe, UX CBOHCTBA DopMyIMPOBATH NOHATHE NAPAJICIbHBIX IPAMBIX, 1,5
HaXO0IUTh MPaKTHYeCKHe NPUMepPBbI.
n . E H3yuarth cBoiicTBa YrjioB, 00pa30BaHHBIX MPH
SITBIN IIOCTYTIAT EBKINAA nepecedeHNH NMapajlieIbHbIX MPSIMBIX CEKYIIei.
IIpoBoauTH A0KA3aTENBCTBA NAPAIETBHOCTH ABYX
Haxkpect nexaniue, COOTBETCTBEHHBIE POBOHTE 1 p ABY
NPSAIMBIX € IOMOIIBIO YIJIOB, 00Pa30BAHHBIX NPH
3 Mapam 1 OTHOCTOPOHHHE YTJIBL, nepece4eHN  dTHX NMPSIMbIX TPeTheil MPSIMOii.
~1ap o0pa3oBaHHbBIE MPU MIEPECEUCHUU BbIYHCASTH CyMMY YIJIOB TPEYTOJbHUKA U
bHBI .
CHBHBIC MapaJuIeNbHbIX NPSIMBIX CEKYLIEN MHOI'0YT'0JIbHHKA.
MpsIMbIE, 1 HaxoauTh 4nci10BbIe H GYKBEHHbIE 3HAYEHHSI YTJI0B
cymma pU3HAK TapaJICIbHOCTH IPAMBIX B reOMeTPHYEeCKHUX 32/124aX ¢ HCN0JIb30BAHHEM TeOpeM 0
JIOB 14 w4epes paBeHCTBO PACCTOSHUH OT CyMMe YIJIOB TPEyroJbHUKA H MHOTOYTOJIbHUKA.
yr TOYEK OI[HOﬁ HpﬂMOﬁ o BTOpOﬁ 3HaKOMHUTBCS C HCTOpHeﬁ Pa3BHUTHUSI T€OMETPUM
TpEyroJib .
pAMOM
HHKa
CyMMa yriioB TpeyrojibHUKa
Buemnue yribl TpeyroabHUKA
KonTponbhas padbota no teme
"[lapanienbHble IpsIMbIE, CyMMa
yIJI0B TPEYrojabHUKa"
4.0Kpyx)H OKpy»KHOCTB, XOPJIbI M TUAMETP, UX @opMyJIMPOBATH OMNpeeSIeHUs: OKPYKHOCTH, XOP/IBI, 5,8
cBolicTBa JMaMeTpa M KacaTelbHOM K OKpykHOCTH. M3y4yaTh nx
OCTk H CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
Kpyr. KacarenpHas x OKPYXHOCTH HccaenoBarb, B TOM YHCIIC UCIOJIb3YyH II]([(l)pOBI)Ie
I'eomerpn 14 pecypcebl: OKpY>KHOCTB, BIIMCAHHYIO B yTOJI; LEHTP
HeCKIIe OKpY*HOCTb, BIHCAHHAS B YIOI OKPY’KHOCTH, BIIUCAHHOM B yrOJI; pAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.
IIOCTPOCH Honstie o ['MT, mpuMeHeHue B Hcnoan3oBath MeTon ['MT 151 1oKa3aTenbcTBa TEOPEM O
us nepeceyeHHn OMCCEKTPHC YITIOB TPEYrOJIbHUKA U

3agadax




buccekTpuca u cepeIMHHBIN
MEPIEeHIUKYIISAP KaK T€OMETPHUUECKHE
MecTa TO4EK

OKpy>KHOCTb, OTIMCAHHAsL OKOJIO
TpPEeYrojJbHUKa

OKpy>XHOCTb, BIUCaHHAs B
TPEYTOJIbHUK

[Ipocreiimue 3aja4u Ha MOCTPOEHUE

KonTponbhas pabota no teme
"OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocrpoeHus"

CepennHHBIX TePIEHANKYISIPOB K CTOPOHAM TPEYTOIbHHAKAC
nomompo I'MT.

OBianeBaTb NOHATUSMM BIIMCAHHON U OMUCAHHOMN
OKPYKHOCTEH TPEyTrOIbHUKA, HAXOAUTH IIEHTPBI dTHX
OKPY>KHOCTEM.

PemaTe 0CHOBHEIE 3a1a4M HA MOCTPOEHME: YT, PABHOTO
JTAHHOMY; CEpEeIMHHOTO MEPIIEHANKYJIISPa JAHHOTO OTPE3Ka;
IPSAMOi, MPOXOASIIEH Yepe3 TaHHYIO TOUKY U
MEPIICHINKYIISPHON JTaHHOH MPSIMOM; OMCCEKTPUCHI TaHHOTO
yIia; TpeyroJbHUKOB

0 PA3JIMIHBIM JIEMEHTaM.

3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSI TEOMETPUU

5.IToBTOp
eHue,
0000111eH
He 3HaHUU
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[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
OCHOBHBIX TIOHSITHIA U METOJIOB Kypca
7 xyacca

HroroBas koHTpobHAs paboTa

[ToBTOpEeHMe U 06001IeHNE 3HAHUI
OCHOBHBIX TIOHSITUI U METOJIOB Kypca
7 xnacca

Pemars 3a1a4u Ha NOBTOpPEHUE, WIIIOCTPUPYIOIIHE
CBSI3M MEXKIY Pa3IHYHBIMH YACTAMH Kypca

1,4




8 KUIIACC

Koua OcHOBHbBIE BU/IBI 1eSITeJIbHOCTH 00y4arommxcs (Ha OcHo
nyec YPOBHE YHUBEPCAJIbHbIX Y4eOHbIX JeiCTBUIN) BHbIE
Ko TBO HaInp
J 4aco aBJICH
yec B U
Pazngen TB Tembl BOCIIM
0 Taresa
yac bHOH
0B aesite
JIBHOC
TH
[Tapannenorpamm, €ero Npu3Haku U 3 H300paxkaTh 1 HAXOAUTH Ha YEPTEKaX YEThIPEXYTOIBHUKHU 2,5
cBoficTRa Pa3HbBIX BUAOB U UX 2JIeMEHTHI. POPMYJIHPOBATD
omnpe/eJieHusI: TapauIesiorpaMMa, IpsIMOYroIbHHKA, poMOa,
HacTHele ciryyau IapauieiorpaMMoB 3 KBajipara, Tpareluny, paBHOOOKOUTpAIeIHH, TPSIMOYTOIbHON
(IpsAIMOYTOJILHUK, pOMO, KBaJparT), UX Tpareuu.
1 IIPU3HAKH U CBOICTBa Jloka3bIBaTh U MCNOJIb30BATh NPH PEIIEHUH 3a/1a4 TPU3HAKK
i Y CBOICTBA: MapajuiesorpaMmma, npsiMoyrojbHUKa, pomoa,
Herpipex Tpaneuuns 1 KBaJpara, TpaneIuu, paBHOOOKOHUTpAIIeIINH, TPSIMOYTOIEHOM
YTOJIbHH 12 P TpAIeIHH.
KH. aBHOOOKas! ¥ IPSIMOYTOJIbHAsT 1 IIpuMeHSITH MeTO/ yIBOCHHS MEINAHbI TPEYTOJIbHUKA.
Tpaneuuu Hcnonn3oBaTh 1IUPPOBBIC PECYPCHI IS UCCIICIOBAHUACBONCTB
u3ydaeMbIx Guryp.
Mertox yaBoeHus MeAHaHBI 1 3HAKOMHUTBHCS ¢ HCTOPHEil Pa3BUTHS TEOMETPUH
[lenTpansHas cuMMeTpus 1
KonTponbhas pabota no teme 1
"YeTbIpEXyroJpHUKN"
2. Teopema ®aneca u Teopema o 1 IIpoBoaAMTH NOCTPOECHUSI C IOMOILBIO LIUPKYJIS U JIMHEHKHC 3,6
Teopema 15 MPOTIOPLHOHATLHBIX OTPE3KaX UCIIOJIb30BaHue TeopeMbl Daeca U TeopeMbl
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CpenHsist TUHUS TPEYroJIbHUKA

Tpaneuus, e€ cpequsas TUHUA

[IponopumoHanbHbIE OTPE3KU
LlenTp Macc B TpeyrojbHUKE

[TonoOHbIE TPEYTrOJIBHUKU

Tpu npuznaka nogodus
TPEyroJIbHUKOB

[TpumMeHeH#e Mox00Hs IPH PEIICHUH
NPaKTUYECKHX 33714

KonTponbhas padota no teme
"I[lonoOHbIE TPEYTroJbHUKH"

CBoMCTBa IUIOMIAAEH
TreOMETPUUYECKUX PUTYD

@opmyJIbl 1JIs1 TUIOIIAIHA
TpEyroJibHUKA, MapajiieorpaMma
Brruncienue miomanei cioKHBIX
uryp

[Tnomanu duryp Ha KiIeTyaTou
Oymare

[Tnomanu mogo6HBIX GUryp

3ama4yn ¢ MPaKTUIECKUM
coJiepKaHUuEM

Pemrenue 3agad ¢ moOMOMIBIO METOAA
BCIIOMOTAaTEILHON ILIOMIAIU
KonTponbHas pabota mo Teme
"TInomans"

0 IPONOPIMOHANBHBIX OTpe3KaX, CTPOUTH YETBEPTHII
MPONOPLIMOHAIBHBIN OTPE30K.

IIpoBoanTh 1OKA3aTENBCTBO TOTO, YTO MEANAHBI
TpEeYroJbHHUKA [IEPECEKAIOTCS B OAHOM TOUKE, 1 HAXOAUTH CBSI3b
C LIEHTPOM Macc, HAXOAUTh OTHOIIEHUE, B KOTOPOMMEINAHBI
JIEJISATCS] TOUKOW UX IEePECEeUCHUS.

Haxoauth nogo0OHbIe TPEYroJbHUKY Ha TOTOBBIX YEPTEKAXC
YKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB OJOOHSI.
PemaTts 3agauu Ha NOJOOHBIE TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITETIBHOTO ITOCTPOSHUS YEPTEKEH U HAXOXKACHHS
MOJOOHBIX TPEYTOJLHUKOB.

IIpoBoanTH NOKA3aTEJBLCTBA C HCIIOJIB30BAHUEMIIPU3HAKOB
mooous.

Jloka3bIBaTh TPU MPHU3HAKA MOI00US TPEYyroJIHLHUKOB.
IIpuMeHsATH [TOJy4eHHbIE 3HaHUS [IPU PEILEHUN
TeOMETPHUECKUX U MPAKTUUECKHUX 3a/ad.

3HAKOMUTBCS C MICTOPHUEil Pa3BUTUS T€OMETPUU

OBJjageBaTh IEPBUYHBIMH NIPeICTABJEHUAMHU 00 0o01ei
TEOpUH IIOAAH (Mephl), (POPMYTUPOBATH CBOMCTBA
IUIOIIA/HN, BBISICHSTH UX HATJISIAHBIA CMBICIT.

BuiBoauTh (opMyIIbl IUIOLIA Y NAapAJJIeIorpamMma,
TPEYroJibHHUKA, Tpaneuuy u3 (GopMYJIbl TUTOIIAIN
MPSIMOYTOJIbHUKA (KBaApaTa).

BeiBoauTh popMyIibl IIIOMIAIN BEITYKIOTO YeThIPEXYTOJIbHIKA
4yepe3 qUaroHaId B yroi Mexxay Humu. Haxoaus mioniau
¢duryp, n300paxEHHBIX Ha KJeT4aToiOymare, HCIOJIb30BATh
pasOueHue GUrypsl Ha 4acTH U gocTpanBanue. Pazouparts
NpHMepbI HCIOIb30BAaHMS BCIIOMOTaTeIbHONIIIOLIA TN IS
pelIeHHs TEOMETPUIECKUX 3a/1a4.

Haxoauts mmomaau noqo0HbIX GUryp.

BoruucasTh omany pa3inaHbIX MHOTOYTOJIBHBIX (QUTYP.
Pematsb 3a1a4m Ha MJI0MAJb C TPAKTHYECKHM COJICpIKaHHEM

5,8




¢uryp

Teopema I[Tudaropa u eé Joka3siBaTh TeopeMy [Indaropa, Hcnosib30BaTh e€B 1,47
pUMeHEHH e NPaKTHYECKUX BBIYMCICHHSX.
DopMyIHPOBATH ONPEICIICHUS TPUTOHOMETPHUUCCKUX(DYHKITHIA
OmnperneneHne TpUroHOMETPUICCKUX OCTpOTO yIJIa, MPOBEPSTH HX KOPPEKTHOCTb.
4, GbyHKIHMI ocTporo yria BBIBOANTH TPHTOHOMETPHUYECKHIE COOTHOLICHHSB
Teopema TIPAMOYTOILHOTO TPEYTOIbHUKA, NPSIMOYTOJILHOM TPEYTrOJIbHHKE.
HccnenoBaTh COOTHOLIEHHS MEXy CTOPOHAMU B
[udaro TPUTOHOMETPUUYECKUE COOTHOLIEHUS o 0. 20
MPSIMOYTOIFHBIX TPEYTOJIBHAUKAX C yriaamu B 45° u 45°; 30
pau 10 B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE n 60°.
Hauasa OCHOBHOE TPHIOHOMETPUIECKOE Hcnonb3oBaTh GOpMYJIBI IPUBEICHUS H OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIAECTBO [Tl HAXOXKICHHS
TPUTOHO TOXAECTBO .
COOTHOIICHUH MEKIY TPUTOHOMETPUUSCKUMHU (DYHKIHSAMH
METpHUH K 5 Pa3IHYHBIX OCTPBIX YIJIOB.
OHTPOJIbHAA pabOTA IO TCME IIpuMeHSITH TOTyYCHHBIC 3HAHNS U YMEHHS TP PEIICHUN
"Teopema [Tudaropa n Havyana TIPAKTHYECKHX 3a/1ad.
TpUroHomeTpun" 3HAKOMHTBLCSA ¢ MCTOPHEN pa3BUTHSA T€OMETPUU
5 Yrasl Bnucanneie ¥ IEHTpaIbHBIE YTJIbI, DopMyIHPOBATH OCHOBHBIC ONPE/ICIICHHS, CBSI3aHHbBIC 3,5
B YION MKy KacaTesbHON 1 Xop1oit C yIJIaMH B KpyTe (BIHUCAHHBIA yTroJI, IEHTPAIbHBIN yrod).
HaxoauTp BImcaHHbBIE YTIIBI, ONIMPAIOIIUECS HA OJHY YT,
OKPYKHO YTIIbI MKy XOPJIaMH U CEKYIIMMH BBIYUCJISITH YIJIbI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJIaX,
CTH. BIHCAHHBIE U OMHCAHHEIE TEOPEMBI O BIIUCAHHOM YETHIPEXYTOJIEHIKE, TEOPEMBI O
Bnucann N HEHTPAILHOM YTJIE.
YETBIPEXYTOJIbHUKH, UX MIPU3HAKU U n
T 3 CCJIEIOBATh, B TOM YHKCJIE C TOMOIIBIO IIU(PPOBBIX PECypPCOB,
CBOHUCTBA BITUCAHHBIE U ONMCAHHBIE YeTHIPEXYTONBHUKU, BHIBOIUTD X
ONMCaHH N
[IpuMeHeHHE CBOMCTB BIIMCAHHBIX U CBOMCTBA M HpUSHAKM.
bIC .. Hcnoab3oBaTh 3TH CBONCTBA M IPU3HAKH [TPH PEIICHUH331a4
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPHU
gerelpex 13
pPELIEHNHN T€OMETPUYECKUX 3a1a4
YTOJIbHU
KIL. B3anmHoe pacnionoxxeHue aByx
Kacarten OKPYKHOCTEH, 0011I1e KacaTeIbHbIE
bHBIC K Kacanne okpyxHOCTEN
OKPYXKHO Y
. KonTponbHas pabota mo Teme "Yrisl
' B OKPYKHOCTH. Brincanusie u
Kacanune

OKPY’KHO

OTHMCaHHBIE YETHIPEXYTOJIbHUKH"
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[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUHA

HroroBas koHTpoJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUI

Pemath 3a1a4n Ha TOBTOPEHHE, WILTFOCTPUPYIOIIHNE CBSI3U
MEXKTy pa3IMYHBIMH YaCTSAIMHU Kypca

3,6,8




9 KIIACC

Pa3nen

1.
Tpurono
METpHUSL.
Teopem

BI
KOCUHYC

OB 1

CHUHYCOB.
Pemenun

e
TpEeyroi
BHHUKOB
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16

Kon
nyec
TBO
4aco
B
Tembl
OnpeneneHne TPUrOHOMETPUUECKUX 1
¢ynkuuit yriaos ot 0° 1o 180°
1
DopMyIsI IPUBEACHUS
3
Teopema KOCHHYCOB
3
TeopeMa cuHyCcOB
HaxoxneHnue 1uH CTOPOH U 1
BEJIMYMH YIJIOB TPEYTOJIbHUKOB
4
Pemienne TpeyroibHUKOB
[TpakTHueckoe MpUuMeHeHUe TEOpEM 2
CHHYCOB M KOCUHYCOB
KonTtponbHas pabora o Teme 1

"Pemenue TpeyroiabHUKOB"

OcHOBHBIE BUbI 1eATEJILHOCTH 00y4aomuxcs (Ha
YPOBHE YHHBEPCAJIbHbIX Y4eOHbIX JeHCTBHIT)

®opmynupoBaTh ONpeaeIeH s TPUTOHOMETPHIESCKUX (PyHKIIUI
TYIBIX U TIPSMBIX YTIIOB.

BBIBOUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJnycoM
OITMCAaHHOW OKPY>KHOCTH).

BBIBOIUTE (OpPMYIIBI ISl BBIYHCIICHUS TIOMIAeH

C HCTIOJIb30BaHUEM TEOPEM TPUTOHOMETPUH ((opMyIia TuIoman
TPEYToJIbHUKA Yepe3 IBE CTOPOHBI M YTOJI MKy HUMH, (opMyIia
IO YEeTHIPEXYTOJILHUKA Yepe3 ero AUArOHaH U YTOJI MEKIY
HUMH).

Pemats TpeyrojapHUKH.

Pemates npakTuyeckue 3aa4n, CBOASIINECS

K HAXOXKJCHUIO Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

OcHo
BHbIE
HaTmp
aBJIeH
us
BOCITH
TaTeN
18: 1)/
aesTe
JBHOC
TH

1,4,6




2.
[Ipeobpa
30BaHUE
moooust

Metpuu
€CKue
COOTHOIII
€HUS B

OKPYKHO
CTH

3.
Bexropsl

10

12

[Tonsarue o npeoOpa3oBaHUM 10100

CoOOTBETCTBEHHBIE JICMECHTHI
MoA00HBIX (puUryp

TeopeMma 0 IpoU3BEICHUN OTPE3KOB
XOpJ, TeopeMa O POU3BEICHUH
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpare KacaTeJIbHOU

[IpumeHeHue TeOpeM B peIIeHUH
FEOMETPUUYECKHX 3a/1a4

KonTponbhas pabota no Teme
"IIpeoOpazoBanue mo00us.
MeTtpuueckre COOTHOLIEHUS B
OKpY>KHOCTH"

OrnipesiesieHre BEKTOPOB.
PuU3NYECKUN U TEOMETPUYECKUN
CMBICJI BEKTOPOB

CnokeHHE U BEIUNTAaHHUE BCEKTOPOB,
YMHOXCHHE BCKTOPA HA YUCIIO

PasnosxeHne BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunatsl BekTOpa

CkanspHoe Mpou3BeIeHUE BEKTOPOB,
€ro IMpUMEHEHHUE JJIsl HaX0XKJICHUS
JUIMH U yTJIOB

Pemenue 3an1au ¢ moMoupro
BEKTOPOB

[IpumeHeHne BEKTOPOB ISl pEIICHUS
3a1a4 GU3UKU

OcBanBaTh OHATHE TIpeoOpa3oBaHus moaoous. MccienoraTsh
OTHOIIICHUE TUHEHHBIX 3JIEMEHTOB (PUTYpIIpH peoOpa3oBaHUN
mooous.

Haxoauts npuMeps! mogoous B OKPYKaIoMIeHIeiCTBUTEIHHOCTH.
BrIBOUTE METPUUECKHE COOTHOIIICHUS MEXKIY OTPE3KaMHUXOP/I,
CEKYIIUX U KaCaTeIbHBIX C NUCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U
MOT00HBIX TPEYTOIBLHUKOB.

Pemarts reomerpudeckue 3a1auu U 3aJa91 U3 PEATbHOWKU3HU C
HCIOJIb30BAaHUEM I10I00HBIX TPEYTOJIHHUKOB

Hcnonp30BaTh BEKTOPHI KaK HaIIPaBIIEHHBIE OTPE3KH,UCCIIEI0BATh
reoMeTprUecKuii (mepeMeneHne) u GU3nIecKuii (Cuia) CMBICIBI
BEKTOPOB.

3HaTh ONpeAEIEHHU CyMMBI U pa3HOCTH BEKTOPOB, YMHOKECHHUS
BEKTOpa Ha YUCIIO, UCCTIE/IOBATh TEOMETPUUECKUH U (HU3NIECKUH
CMBICJIBI 3TUX onepanuii.Pemats reomeTpudeckue 3a1auu ¢
HCIIOJIb30BaHUEM BEKTOPOB.

PackiagpiBaTh BEKTOP O IBYM HEKOJUTHHEAPHBIMBEKTOPAM.
Hcnonp30BaTh CKaIsipHOE MTPOU3BECHIE BEKTOPOB,

BBIBOJIUTH €0 OCHOBHBIE CBOMCTBA.

Brerancnsats cymMMy, pasHOCTB U CKASIPHOE TIPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

[IprMeHATh ckagpHOE IPOU3BEICHUE I HAXOKACHUAUIMH U
yTJIOB

3,5

4,7




KonTponbhas pabota no teme
"Bektopsr"

JlexapTOBbI KOOPAMHATEI TOUEK Ha OcBauBaTh NOHITUE TPSMOYTOJIBHOM CUCTEMBIKOOPIUHAT, 2,5,8
ITIOCKOCTH JIEKAPTOBBIX KOOPAMHAT TOYKH.
BriBOOUTE ypaBHEHUE OPSAMOM U OKPY’KHOCTH. BBIIENATHIIONHBII
4. YpaBHEHHE IPAMOii KBaJIpat JUIsl HAXOXKACHHS LIGHTPA U paJiyca OKPY>KHOCTH 110 e€
YpaBHEHHIO.
Jlexapro % Perrats 3a1aun Ha HAXOXKICHHE TOUYCK MEPECCUCHHS MPSIMBIX H
BBI PABHCHHE OKPYKHOCTH OKPY’KHOCTEH C MOMOLILIO METOAa KoopAuHaT. Mcrons30BaTh
KOOpIUH KOoOpAHHATHI TOYEK TIePeCeUeHHUs CBOWCTBA yrIIOBOTO KO3 (HIIMESHTa HpﬁMf)ﬁan pelieHun 3aaadq,
aTBI HA OKPYKHOCTH H TPAMO JUTSL OTIPEICTICHHS PACTIONOKEHUSI TPSIMOIA.
IOCKOC [TpuMeHsTh KOOPIMHATHI P PEIICHUN FCOMETPHUUCSCKUX U
MeTto1 KOOpAMHAT MPU PEIICHUN MpPaKTHYECKUX 3aj1a4, ISl TIOCTPOCHHS MaTeMAaTHYECKUX MOJIEIeHt
™ reOMETPUUECKHX 3a/1ad, peanbHbIX 32139 («METO/I KOOPAUHATY).
[PAKTHUECKHX 387124 [Monp30BaThCs 115 MOCTPOCHHUS U HCCIICOBAHHUHITU(PPOBBIMU
pecypcamu.
Konrponenas paboTa o teme 3HaKOMUTECS C UCTOPUEH pa3BUTHS TE€OMETPUH
"JlexkapTOBbI KOOPJIMHATHI Ha
MJI0CKOCTH"
5. IIpaBunbHBIE MHOTOYTOJILHUKH, DOpMYTHPOBATE OTIPEAEIEHNE TPABUIBHBIX MHOTOYTOJBHUKOB, 3,4
TTpaBuis BEMVICIICHTE HX 3IEMECHIOR HaXOJIUT MX DJIEMEHTI. [Tonp30BaTHCS MOHATUEM JTHHEI
OKPY)KHOCTH, BBEJIEHHBIM C TOMOIIBIO TIPaBHIIBHBIX
HBIC Yucino w. JIIMHA OKPYKHOCTH MHOTI'OYI'OJIbHUKOB, OIIPEENISTh YUCIIO ||, JIMHY AYyTU U
MHOTOYT paauaHHyIO Mepy yria.
OJIbHUKH JITHHA TYTH OKpY/KHOCTH [TpoBOAUTE TIEPEXO/T OT PATHAHHON MEPBI yIJIa K IPaayCHOMN U1
. Jlnuna Ha000poT.
OmpenensTh mIomaab Kpyra.
OKpYHO Pajnannas Mepa yria BeiBomuth (opMyItbl (B rpayCHOI U paTuiaHHOI Mepe) JUIs JUTHH
CTH 1 JIyT, TUIONIa/Iell CEKTOPOB U CETMEHTOB.
TLJTOTIA.T Boramcisth miomaai GUryp, BKIOYAIIMINX JIEMEHTHI
b KpyTa. OKPY>KHOCTH (KpyTa). }
HaxoauTh ruiomiaiu B 3aa4ax peajbHON KHU3HA
Brramen [Tnomans Kpyra, CEKTOpa, CErMeHTa
€HHUe
TUIOIIAJIE

v

u




6 TTOHSTHE O JIBUYKEHMH IIOCKOCTH Pas36upars mpuMepsl, WIUTIOCTPUPYIONIHME TOHSTHS JBHKSHUS. 5,7
0. DopMyIHPOBATh OMPE/ICICHNS MapaIeIbHOTO epeHoca,
JIBHKEH . MOBOPOTa M OCEBOM CUMMETpUH. BBIBOAUTE NX CBONCTBA,
e [MapannenbHbIi NepeHoc, MoBOPOT HAaXOJIUTh HEIOBIKHBIE TOUKH.
HaxomuTth HEeHTPBI U OCH CAMMETPHIA IPOCTEHIINX (GUryp.
TLI0CKOC . [TprMeHsTh MapaUIe/IbHbIN IEPEHOC U CAMMETPHIO TIPH PEIICHHH
™ TlpmveHeHNe Bk CHI I3 TeOMEeTPHUYECKUX 337124 (pa3OupaTs IpUMEpHI).
pelueHnn sana4 Hcronb30BaTh T IOCTPOSHHS M KCCIICI0BAHIM ITU(PPOBBIC
pecypcbl
KoHnTponpHas pabora o Temam OnepupoBath MOHATHAMHU: QUTYPA, TOUKA, IPSIMasi, yrol, 1,8
"TIpaBuITBHbIE MHOTOYTOHHUKIL. MHOTOYTOJIbHUK, paBHOGez[peHliHﬁ U PaBHOCTOPOHHHI
€YTOJIbHUKH, IPSMOYTOJILHBINA TPEYTOJbHHUK, MEIHaHa,
OKpy’KHOCTS. JIBIOKEHHA IUIOCKOCTH" gicﬁ:mpnca 7 BIECOTEFPGYFOJILIZEIK;,, napajuienorpaMm, pomo,
[ToBTOpenue, 06001ICHNE, OPSMOYTOJILHUK, KBAJIPAT, TPATCIHsl; OKPYKHOCTh, KacaTeIbHas;
cHCTeMaTu3auus 3HaHui. Msvepenne PaBEHCTBO U MMOJ00KEe GHUTYDP, TPEYTOJBHUKOB; MApaIeIbHOCTh U
FEOMETPHYCCKHX BEIHUHH, MEePIEHIUKYIIPHOCTD TPSIMBIX, YTOJT MG)K{[?/ IPAMBIMH,
CHUMMETpPHSI OTHOCHTEIBHOTOUKH U MIPSIMOM; [UTHHA, PACCTOSIHKE,
Tpeyronpuuku BEJIMYMHA YIJIa, TUIOIIA/Ib, IEPUMETP.
7. ToBTopenue, 06o0LeH e, Hcnonb30Bath GopMyJIbl: IEPEMETPA U IIOMIAIN
I . MHOTOYTOJIbHUKOB, JUTHHBI OKPY)KHOCTH H IO/ KPyra,00bEma
OBTOpE CHUCTEMaTH3aIlUs 3HAHUH.
NPAMOYTOJILHOTO TapalIeIeUIIE A,

HUE, HapannenbHsie 1 OrepupoBaTh MOHATHUSAMH: TIPSIMOYTOJIbHAS CUCTEMa KOOP/INHAT,
00006111€e MEePIEHANKYIISIPHBIE TIPSIMbIC BEKTOP; UCIIOJIb30BATh 3TH IOHATHS ISl IPEICTABICHHS TAaHHBIX
HYE, TosTopente, oGoGuIeHHe, U PEIICHUS 3a/1a4, B TOM YHCIIEH3 APYTHX yqe6H1)1anpe11MeTog.

cHeTeMA CHCTeMATHAANS SHANH Pemath 3a1aun Ha MOBTOPEHHE OCHOBHBIX MOHATHIA,

: WILTIOCTPALIMIO CBS3€EH MEX/y pa3IMYHBIMH YaCTSIMH Kypca.
TH3anui OKpY>KHOCTb U KPYT. BrIO1paTh METOJT /IS PEIICHHS 3a/1aUH.
3HAHUU Pemiath 3a1a4un U3 MOBCETHEBHOW KH3HU

I'eomeTpuyeckne MoCTpOeHUs. Y TIIbl
B OKPY>KHOCTH

[ToBTOpenue, 060061IeHNE,
cHUcTeMaTH3alMs 3HaHWil. Brimcanneie
1 OITMCAHHBIC OKPY)KHOCTI/I
MHOFOYFOHBHI/IKOB

Hrorosast koHTpoOIBHAs paboTa

[ToBTOpEeHme, 0600IIECHNE,
cUCTeMaTH3alus 3HaHUH
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COI'NTACOBAHO

[IpoTokon 3aceqaHust METOAMYECKOTO O0BETUHEHUS
yuuTesne MaTeMaTHKU, THPOPMATHKH,
¢u3ukuMAOY MO [lunckoit paiton COLI Ne30
umenn H.A. [Ipumaka

oT «29» aBrycra 2023roga Ne 1

PyxoBonurens MO

[Topauenko JI.JL./

COTI'JTACOBAHO

3amecTuTenb aupekropa no YBP
MAQOY MO [luHckoii paitoH
COIL Ne30umenu H.A. ITpumaka
/Jlernna U.H./

«29» aBrycra 2023r.
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