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IHosicHUTeJALHAA 3aAIINMCKA

Pabouas nporpaMmma cocTaBieHa Ha OCHOBE CJIEAYIOUUX TOKYMEHTOB:

[IpumepHast mporpaMMa OCHOBHOTO O0IIEero oOpa3oBaHUs MO MAaTeMAaTWKE M aBTOpCKas IMporpamma Mo aiaredpe U reoMeTpuu
B3SThl U3 MeToauueckoro nocodus «lIporpammsl obmeodpazoBarensubix yupexaeHuit» AJIEBPA 7-9 kmaccsl, TEOMETPUA 7-9
KJ1acchl, coctaBuTenb: bypmuctpoBa T.A uznarensctBo «IIpocBemienue.

Pa6ouas nporpamma paccuutana Ha 170 (102+68) yacos (5 4acoB B HEHEIIO).

«Anrebpa 9 knacc» aBropsl FO.H. Makaperues, H.I'. Munatok, K.1. Hemkos, C.B. CyBopoBa. Mocksa, «IIpocBemenue» 2010r.

«I"'eomeTpus, 7 - 9» aBTopsl JI.C. Atanacan, B.®. byry3os, C.b. Kagomues u ap. M.: IIpocsemenue, 2009r.

O0y4yenue MaTeMaTuKe B 9 Kiiacce HANPaBJIEHO HA JOCTHXKEHHUE CJIETYIOUIUX LeJei:

e OpnajeHue CUCTEMOM MaTeMaTHUYECKUX 3HAHUW M yMEHHM, HEOOXOIUMBIX JJI MPUMEHEHUS B MPAKTHUECKOU NESITeIbHOCTH,
U3YYEeHHS] CMEXHBIX JUCIMIUIMH, TPOIOJKEHUS 00pa30BaHMUs.

e UHremnekTyanbHOE pa3BUTHE, MPOJOJDKEHHE (OPMHUPOBAHUN KA4yeCTB JIMYHOCTHU, CBOMCTBEHHBIX MaTeMaTHYECKOU
JESTENBHOCTU: SCHOCTH W TOYHOCTH MBIIUICHUS, KPUTUUHOCTH MBIIIJICHUSI, UHTYUIIMA KAaK CBEPHYTOI'O CO3HAHMS, JIOTMYECKOTO
MBIIIJICHUS, AJIEMEHTOB aJNTOPUTMUYECKON KYJIBTYpbl, NPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTH K MPEOOJICHHUIO
TPYAHOCTEMN.

o ®dopMupoOBaHUE MPECTABICHUN 00 MIEAX U METOJaX MAaTEeMaTHKH KaK YHHBEPCAIBHOTO fA3bIKa HayKU UM TEXHUKH, CPEICTBA
MOJIETMPOBAHMS SIBJICHUH U TIPOIIECCOB.

e Bocnuranue KynbTyphl JUYHOCTH, BHUMAHHSA KaK CBEPHYTOTO KOHTPOJIS, OTHOIICHHS K MaTeMaThKe Kak K YacTH
00111eYeI0BEYECKON KYJIBTYPHI.

Ileablo M3yyeHHsl Kypca mMaTeMaTHMKHM B 9 Kkiacce SBISETCA Pa3BUTHUE BBIUYMCIUTENBHBIX U (DOpPMaIbHO-ONEPATUBHBIX
anredpanvyeckux yMEeHUN N0 YpOBHS, MO3BOJISIONIETO YBEPEHHO MCIIOJIB30BATh UX MPU PEIICHUH 337a4 MaTEMaTUKH U CMEKHBIX
npeaMeToB (pu3nka, Xxumus, UHQOpPMAaTUKa U Ipyrue), YCBOCHHE almapara YpaBHEHHMH M HEpaBEHCTB KaK OCHOBHOTO CPEICTBA
MaTeMaTHUYECKOTO MOJEIUPOBAHMS IPUKIAAHBIX 3314, OCYIIECTBICHUS (YHKIIMOHAIBHON MOATOTOBKH IIKOJIBHUKOB.

MeToabl M IpHEMBbI, HCIIOJIb3YyeMble IIPH 00y4YeHHH MaTeMaTHKe:

e [IpuHUUIIBI TEXHOJOTUHU YPOBHEBOH Au]PepeHnaniu

e bioku nomanrHuX 3aJaHui 1Mo aareope

e [IpumMeHeHnEe HHTEPAKTUBHOM JOCKHU Ha Pa3IMYHBIX dTanax y4eOHOU AEATENbHOCTHU JUIsl aKTUBU3ALMH YY4EOHOr 0 rporecca




DopMbI KOHTPOJIA:

e JlubdepeHurpoBaHHbIE CaMOCTOSITENIbHbIE pPaOOTHI, COAEp)KALUIUME 3aJaHus O0O0S3aTENBHOIO W MOBBIILIEHHOIO YpPOBHS,
paccuuTaHHble Ha 5-20 MUHYT, OLICHMBaeMble OTMETKOU «2» - HE CJeNIaH 00s3aTeNbHBIM YpPOBEHb, «3» - MPABUIIBLHO BBIMOJHEH
00s13aTeNbHBIA YPOBEHb, «4» - €Cld JOMYyIIeHa OJHa OIMOKAa WM HECKOJIbKO HETOUYHOCTEH , «5» - MPaBUJIBbHO BBIMIOJHEHBI BCE
3a/IaHUs WU JOMYyIeHa HETOYHOCTh, HE MIPUBE/IIIAs K HEMTPABUJILHOMY PEIICHUIO.

e JluddepeHurpoBaHHbIe KOHTPOJIbHBIC PalbOThI, coleprKalyue 3afaHus 00s3aTEILHOTO U TOBBIINICHHOTO YPOBHS, BpeMs
BBITIOJIHEHU — 40 MUHYT, OIICHMBAaeMbIe OTMETKON «2» - He cJejaH oO0s3aTelbHbI YpPOBEHb, «3» - MPABUILHO BBIMOJHEH
00s3aTeNbHBIN YPOBEHD, «4» - €Clli JOMyIIeHa O/IHA OIIMOKA WJIM HECKOJIBKO HETOYHOCTEH, «5» - MPAaBUIIbHO BBIMOJHEHBI BCE 3aJaHUs
WJIM JIOTYIIEHA HETOYHOCTh, HE TIPUBEIIIAs K HEMPABUILHOMY PEIICHUIO.

OO01Ias XapakTepuCTHKA YUeOHOT 0 IpeaIMeTa

MaremaTtndeckoe oOpa3oBaHHWE B OCHOBHOM IIIKOJIE CKJIQJBIBACTCS W3 CICAYIOIIUX COJEPKATEIbHBIX KOMIIOHEHTOB (TOYHBIC
Ha3BaHUs OJIOKOB): apugmemuka; anzeopa, eomempus; INeMeHmbl KOMOUHAMOPUKU, MEOPUU BEPOAMHOCHEll, CAMUCMUKU U
Jaozuku. B cBoell COBOKYITHOCTH OHHU OTPaXalOT OOTaThli OMBIT OOyYEHHUS MaTeMaTHKE B HAIICH CTpaHE, YUYUTHIBAIOT COBPEMEHHBIC
TEHJICHIIMM OTEYECTBEHHOW M 3apyO0e’KHON IIKOJBI U MO3BOJISIOT PeaIM30BaTh IMOCTABJICHHBIC MEepe/l IIIKOJIBHBIM 00pa3oBaHUEM IIENU
Ha MHOOPMAIIMOHHO €MKOM M MPAKTUYECKU 3HAYUMOM MaTepualie. DTH COoJepKaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAsACh HA MPOTSIKCHUH
BCEX JIET OOYYEHUsI, €CTECTBEHHBIM 00pa30M MEPEIIeTaloTCs U B3aUMOJIEHCTBYIOT B YUECOHBIX Kypcax.

Apugpmemuxa nprzBaHa CIIOCOOCTBOBATh MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI MTOBCETHEBHON KU3HHU.
OHa cinyxuT 0a30i IJI BCEro JajdbHEWIIEro M3y4YeHHS MaTeMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO M (OPMHUPOBAHUIO
YMEHHUS MMOJIb30BAThCS AITOPUTMAMU.

Anzedpa Vzydenue anreOpnl HaleldeHO Ha (GOPMHUPOBAHHME MATEMAaTHYECKOrO ammapara JJjis pelieHus 3ajad U3 MaTeMaTHKH,
CMEKHBIX IIPEJIMETOB, OKPY>Karoleld peaqTbHOCTH. S3BIK anreOpbl MOoaUYepKUBACT 3HAUCHWE MAaTEMATHUKHU KaK SI3bIKa JIJI TIOCTPOCHUS
MaTeMaTHYCCKUX MOJIEJICH, IIPOIIECCOB M SBJIICHHM pealbHOTO MUpa (OJTHOM M3 OCHOBHBIX 33/1a4 H3YYCHUS aITreOphl SBIISICTCS Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOr0o, B YAaCTHOCTH, JUII OCBOCHHA Kypca HWH(GOPMATHUKH; OBJAJCHHUE HaBBIKAMH
JEeTYKTUBHBIX PACCYKICHUH.

T'eomempusa— onuH W3 BaXHEHIIMX KOMIIOHCHTOB MaTeMaTHYECKOro oOpa3oBaHHsS, HEOOXOAUMBIN U MPHOOPETCHUS
KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHUSCKH 3HAYUMBIX YMEHUH, (DOPMUPOBAHUS SI3bIKa ONMUCAHUS 00BEKTOB OKPYKAIOIIETO
MHpA, JUIS Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPaKCHHSI W WHTYHUIIMHA, MaTEeMaTHYCCKONW KYIbTYPHI, IS ACTETUYCCKOTO BOCITHTAHUS




oOyyaromuxcs. M3ydeHue reoMeTpur BHOCUT BKJIaJl B Pa3BUTHE JIOTUYECKOTO MBIILICHUSI, B (HOPMUPOBAHUE MTOHSATHSI J0KA3aTEIIbCTRA.

Inemenmul 102UKU, KOMOUHAMOPUKU, CIAMUCIMUKU U MEOPUU 8ePOAMHOCHMeEll CTAHOBITCS 0053aTE€IbHBIM KOMIIOHEHTOM
IIKOJIBHOI'0 00pa30BaHus, YCUIMBAIOIIUM €ro MPUKIAJHOE U MPAKTUUYECKOE 3HAaYeHUE. DTOT MaTrepual HeoOXOAHM, IPEkKIe BCETo,
st popMupoBanus (PYHKITMOHATBLHON IPaMOTHOCTH — YMEHHMM BOCIPUHUMATh W aHAIM3UPOBATh MHGOPMAIIMIO, MIPEJCTABICHHYIO B
pa3nmuuHbIX (opMax, IOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTMX pEaJIbHBIX 3aBUCUMOCTEH, MPOU3BOJAUTH MPOCTEHIINe
BEPOSITHOCTHBIE pacuéThl TpH .[Ipu M3ydeHUU CTATUCTUKU M TEOPUU BEPOSTHOCTEN 0OOOTraIaroTCsi MPEACTaBICHUS O COBPEMEHHOMU
KapTUHE MHpa U METOJaX €ro uccliefloBaHus, (HOPMUPYETCS MOHUMAHUE POJM CTATUCTUKU KaK MCTOYHHMKA COIMAJIBHO 3HAUYMMOMU
uH(OpPMaIIMK U 3aKJIaJIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

Takum 00pa3oM, B X0/1e¢ OCBOCHHUSI COJEPKAHMS Kypca YUallluecs: oL Yarom G03MONCHOCMYb.

Pa3BUTh MPEJACTABICHUE O YKCIIC U POJIM BBHIYUCICHUN B YEJIOBEYECKOW MpakTHKe; cHOpMUpPOBATH MPAKTUUECKUE HABBIKU
BBITIOJIHEHUS YCTHBIX, MUChbMEHHBIX, THCTPYMEHTAIBHBIX BIYUCICHUM, Pa3BUTh BBIUUCIUTEIBHYIO KYJIBTYPY;

OBJIQJICTh CHMBOJIMUYECKUM SI3BIKOM anreOphl, BbIpaboTaTh (OpMabHO-OMEPATHUBHBIC alreOpandeckue yMEHHUST U HayYHUThCS
MPUMEHSATH UX K PEIICHUI0 MATEMAaTHYECKUX U HEMAaTEMaTUUECKUX 3a]1a4;

U3YYUTh CBOWCTBA © Tpauku dIEMEHTapHBIX (DYHKIUNA, HAYYUTHCS HCIOJIB30BaTh (PYHKIMOHATBHO-TpadUuecKue
IpEACTaBICHUS JIJIsl ONTMCAHUSI M aHAIN3a PealbHbIX 3aBUCUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIEC MPEJCTABICHUS U M300pa3UTEIbHbIE YMEHUSI, OCBOMTh OCHOBHbIE (DAKThI U METObI IJIAHUMETPHH,
MO3HAKOMUTHCA C MPOCTEUIINMH MPOCTPAHCTBEHHBIMU TEJIaMU U UX CBOMCTBAMU;

MOJIYYUTh MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE M O PA3IMUYHBIX CMOCO0aX UX M3ydeHUus, 00
0COOEHHOCTSIX BBIBOJIOB M NMPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapakTep;

pPa3BUTHh JIOTHUECKOE MBIIUIEHHE M pedb — YMEHHUS JIOTMYECKHM OOOCHOBBIBATH CYXKICHHUS, MPOBOIAUTH HECIOKHBIC
CUCTEMATH3allUd, NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI, HCIOIB30BaTh pA3IUYHBIE S3BIKM MAaTEMaTUKH (CJIOBECHBIH,
CUMBOJIMUECKUH, rpadUueCcKuil) A1 WIUTFOCTPALINMK, UHTEPIIPETAIINH, apTYMEHTAIlUU U JJOKA3aTeIbCTBA;

B kypce anreOpbr 9 kiacca pacumupsitoTcsi CBEJEHUS O CBOMCTBaX (YyHKIIMH, TTO3HAKOMUTH OOYYArOMIMXCA CO CBOMCTBAMHU U
rpaduKoM KBaApaTUYHON (DYHKIMH; CHCTEMATU3UPYIOTCS U 00OOIIAIOTCS CBEICHUS O PEIICHHUU IIENBIX U TPOOHBIX PallMOHATBHBIX
ypaBHEHHH ¢ OJHOM MepPEMEHHOM, POpMHUpPYETCS YMEHHE PEIIaTh HEPABEHCTBA BUga ax’ + bx + ¢>0  ax? + bx + ¢<0, rue a*0;
BbIPA0ATHIBACTCS YMEHHUE pPENIaTh MPOCTEHIINE CUCTEMBI, COJEp)KAIMe YpaBHEHHE BTOPOW CTEMEHW C JBYMS TMEPEMEHHBIMH, U
TEKCTOBBIE 33J]a4U C MOMOIIbIO COCTABJICHHS] TAKMX CUCTEM; AAIOTCA MOHITUS 00 apuPMETUYECKOW U reOMETPUUYECKON MPOTrpeccusix
KaK YHUCJIOBBIX IIOCJIENIOBATEILHOCTSIX OCOOOTO BHA; 3HAKOMSTCS OOYYaIOMUXCA CHOHSATHSIMHU TEPECTAaHOBKH, pPa3MeEIICHUS,
COUETaHUSI U COOTBETCTBYIOIMUMHU (DOopMyTaMu JJIsl TIOJCYETa UX YUCIIA; BBOASTCS TOHSITHS OTHOCHUTEIBHONW YacCTOTHI U BEPOSTHOCTH



CIIy4alHOTO COOBITHSI.

B kypce reomerpun 9-ro kiacca u3ydaeTcs METOJ KOOPAMHAT HA MJIOCKOCTH. Y4Yalluecs AOMOJHSIOT 3HaHUS O TPEYroJbHUKaX
CBEJICHUSIMHU, O METOJIaX BBIYMCIICHHS AJIEMEHTOB MPOU3BOJIBHBIX TPEYTOJbLHUKAX, OCHOBAHHBIX Ha TEOpEeMaX CMHYCOB U KOCHHYCOB.
JlatoTcst  cUCTEMaTH3WPOBAHHBIE CBEJACHUS O TMPABWIBHBIX MHOTOYTOJIbHUKAX, 00 OKPYKHOCTH, BIUCAHHOW B TNPABUIbHBIN
MHOT'OYT'OJIbHUK U OTMCAHHOM.

Conep:xkanue yueOHOro Kypcea .
1. CroiicTBa ¢pynkumii. Kpaaparnunas pynxuus (30 1)
Oyukius. CpoiictBa QyHkiuit. KBagpaTHsiil TpexusieH. Pa3inosxkeHne KBaApaTHOTO TpeXWiIeHa Ha MHOXUTeNU. Pemenue 3aiay myrem
BBIJICJICHHS KBaIpaTa IBy4IeHa U3 KBaJpaTHOro tpexwiena. @yukuus y = ax? + bx + ¢, eé cpoiictsa, rpadguk. CreneHHas GyHKIHS.
Heab — paciuputh cBeJIeHUS O CBOMCTBAX (QYHKIMNA, 03HAKOMUTD YYAIIUXCSl CO CBOMCTBAMH M Ipad)KOM KBAJPATUUYHON (YHKIIHH.
3HATh OCHOBHBIE CBOMCTBA (DYHKITUH, YMETh HaXOJIUTh MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTaHUs, YObIBaHUS (PYHKIIUH

YMeTb HaxXoIUTh 00JIaCTh ONpeeIeHUS U 001aCTh 3HAYCHUM QYHKIINU, YUTATh rpaduk GyHKIIUU

YMeTh pemaTh KBapaTHbIE YPaBHEHUS, ONIPEETATh 3HAKA KOPHEHN

VMeTh BEITIOJHATH Pa3JI0KECHUEC KBAAPATHOI'O TPEXYJICHA HA MHOXKHUTCIIN

YMeTh cTpouTh Tpaduk GyHKINH y=ax’ ' BHITIOIHATH NPOCTEHIIIe Mpeobpa3zoBaHUATrPaduKoB QYHKITHIT

YMeTh cTpouTh TpaduK KBaAPaTUIHOW (PYHKIIMH, BRITIOTHATE MPOCTEHIINE TpeoOpa3zoBanusi rpaduKoB GyHKITUH

YMeTh cTpouTh rpaduK KBaApaTUIHOW (DYHKIIMHY HaXOAUTh MO TpaguKy HYIH GYHKIIUH, IPOMEXYTKH, TJe QYHKIUS IPUHUMAET MOJIOKUTEIBHBIC U
OTPULATCIIBHBIC 3HAUCHUA.

YMeTh NOCTpOUTh Ipaduk QYHKIMU y=ax’ ¥ IPUMEHSATH €& CBOMCTBA. YMETh HOCTPOUTH rpaduk pyHKIUH y=ax2+ bx + ¢ u
MIPUMEHSTH €€ CBOMCTBA

YMeTh HaX0uTh TOKHU TiepeceueHus rpaduka KBagpatnuHoit QyHKIIUU C OCSIMU KOOPAMHAT. ¥ METh Pa3iIOKUTh KBAJPATHBINA TPEXUWICH
HAa MHOYKUTEIIH.

YMeTh cTpouTh Tpaduk GpyHKIHUK y=X" , 3HATh CBOMCTBA CTEIIEHHOW (PYHKIIMH C HATYPaIbHBIM ITOKa3aTeIeM, YMETh PEIIaTh
ypaBHEHUS X"=a MpH: a) YeTHBIX U 0)HCUCTHBIX 3HAYCHHSIX N

3HaTh OMpeIeICHUE KOPHS N- i CTENEeHH, MTPH KaKUX 3HAYCHUSAX a UMEET CMBICI BBIPAKEHUE Va
Konmponvnas paboma Ne 1 no meme: «Keadpammuvlti mpexunex»



Konmponvuas paboma Ne 2 no meme: «Keadpamuunas gynxyusy

Konmponvuas paboma Ne 3 no meme: «Kopenv n-oti cmenenuy

2.BexkTopsbl. Metoa koopauHart (18 yacoB)

[Tonstue Bektopa. PaBeHCTBO BeKTOpOB. Cl10KEHUE U BRIUMTAHUE BEKTOPOB. Y MHOKEHHME BEKTOPA HA yucio. Pa3noxkeHue BekTopa 1no
JIBYM HEKOJIJTMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. [IpocTeiinue 3agaun B KoopaArHaTaX. Y paBHEHUSI OKPYKHOCTH U MIPSIMOM.
[IpumeHeHue BEKTOPOB M KOOPJMHAT NpH perieHnu 3agaad. OcHoBHas Llenb - HAy4YnuTh y4aliuxcsi BHITIOJIHITH JEUCTBUS HaJl
BEKTOPAMU KaK HaIlPaBJICHHBIMU OTPE3KAMHM, UTO BAXKHO JJIsI IPUMEHEHUS BEKTOPOB B (PUBHKE; TO3HAKOMUTH C UCIIOJIb30BAHUEM
BEKTOPOB U METOJIa KOOPAUHAT MPHU PEIICHUU T€OMETPUUECKUX 3a/1au. BekTop ornpeensercst Kak HarpaBJICHHBIN OTPE30K U EeUCTBUS
HaJ] BEKTOpaMH BBOJSTCS TaK, KaK 3TO MPUHATO B (PU3HUKE, T. €. KaK JICUCTBUS C HAMPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHUE
JTIOJKHO OBITh YJIEJIEHO BhIPAOOTKE YMEHUM BBIMOIHATH ONEepallii HaJl BEKTOpaMu (CKJIaIbIBaTh BEKTOPHI MO MPaBUIaM TPEYroJIbHUKA
U TlapajuiesiorpaMma, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTHU JIBYX JaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIN MPOU3BEICHUIO JAHHOTO
BEKTOpa Ha JJaHHOE unciio). Ha mpumepax rmokaspIiBaeTcsi, Kak BEKTOPbI MOTYT IMIPUMEHSITHCS K PEIICHUIO TEOMETPUYECKUX 3a/1ad.
Hemonctpupyercs 3¢ HEeKTUBHOCTh TPUMEHECHHS (HOPMYJT JJIs1 KOOPAWHAT CEPEANHBI OTPE3Ka, PACCTOSHHS MEXKIY IBYMs TOUKAMU,
ypaBHEHUM OKPYKHOCTH U MPSMON B KOHKPETHBIX TEOMETPUYECKUX 3a/1auax, TEM CaMbIM JIa€TCs IPeICTaBICHUE 00 N3YUCHUN
FEOMETPUUECKUX (DUTYP C TIOMOITBI0 METOI0B alreOphl.

Konmponvuas paboma Ne 4 no meme: «Bexmopwi.

Koumponvuas paboma Ne 5 no meme: «Koopounamul gekmopul».

3. . YpaBHeHUS U HEPABEHCTBA C OJIHOI NMepeMeHHOii (22 1)

Lensie ypaBHeHus. [[poOHbIe palinoHaabHbIe ypaBHeHUs. HepaBeHCcTBa BTOPOM CTEIIEHU C OJTHOU IepeMeHHOW. MeTo 1 MHTepBaJIOB.
Heab — cucreMaTu3npoBaTh U 000OIIUTH CBEACHUS O PEIICHUH IENIbIX U APOOHBIX PAIIMOHATIBHBIX YPABHEHHH C OHOM EPEMEHHOM,
copMHpOBATH YMEHHUE PEIIATh HEPABEHCTBA BUAA ax? + bx + ¢> 0 mnmax? + bx + ¢< 0, rae a#0.

3HATh METO/IBI PEUICHUS YPABHECHHUIA:

a) pa3J0KEeHHE HAa MHOKUTEIH;

0) BBe/ICHHE HOBOI MIEPEMEHHOM;

B)rpaduueckuii cnocoo.

¥YMersb pemiats Heable ypaBHEHU METOAOM BBEJICHUS HOBOW IEPEMEHHOMN

YMeTs pematb CUCTEMBI 2 YpaBHEHHUH C 2 IEPEeMEHHBIMH TpadUIecKUM CIIOCOOOM

YMeThb pemath ypaBHEHUS € 2 IEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKHU U CIIOXKEHUS

YMeTs pemath 3a/1auu «Ha padoTy», «Ha ABMKCHHE» U APYTHE COCTABICHUEM CUCTEM YPaBHEHHIA.



Pemiennie ypaBHEHUI TPEThEN U YETBEPTOM CTENEHU C OJJHUM HEU3BECTHBIM C ITOMOIIBIO PA3JIOKEHNS HA MHOKUTEIIN U BBEICHUS
BCIIOMOT'aTEIbHON ITIEPEMEHHOM.

4.CoOTHOLICHHUS MEKAY CTOPOHAMHM M yriiaMu TpeyrojbHuka(l0uacos)

CxkanspHoe npounsBeeHne BEKTOpOoB. CUHYC, KOCUHYC M TaHT'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHue TpeyroJibHUKOB.
CxkansipHo€ NpON3BEICHUE BEKTOPOB U €ro NPUMEHEHNE B FT€OMETPUYECKUX 3aadax. OcHoBHas Llenb - pa3BUTh yMEHUE ydaInxcs
MPUMEHSATh TPUTOHOMETPUYECKUI armapaT IpH pelieHud reomerpuueckux 3aaad. Cunyc u kocunyc atodoro yria ot 00 go 1800
BBOJIATCS C TOMOIIBIO €TMHUYHOMN MOTYOKPYXHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB M BBIBOAUTCS €ILIE€ OJHA
(dopMyIa maomaay TpeyrojibHuKa (MOJIOBUHA IPOU3BEACHUS ABYX CTOPOH HA CUHYC yTJla MEXAY HUMU). DTOT amnmapaT IpUMEHsIeTCs
K PELICHUIO TPEYTroabHUKOB. CKaJIsIpHOE MPOU3BEECHUE BEKTOPOB BBOAUTCS KaK B (pU3HKE (MPOU3BENCHUE JIJIMH BEKTOPOB Ha KOCUHYC
yria Mexay HuUMH). PaccmaTpuBaioTcs CBOWCTBA CKAJISIPHOTO MTPOU3BEECHUS U €r0 MPUMEHEHHE MPU PEIIEHUH T€OMETPUUECKUX
3aa4y. OCHOBHOE BHUMAaHHE CJIEYET YACIUTb BIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU TPUTOHOMETPUUECKOTO armapaTa npu
pEUIEHNN FeOMETPUYECKUX 3a/1a4.

Koumponvnas paboma Ne 7 no meme.« Coomnowenus mexcoy cmopoHamu u yenamu mpey20ibHUKay.

5. YpaBHeHMSsI U HEPABEHCTBA C IBYMS epeMeHHbIMU. (17 1)

VYpaBHeHUE C ABYyMsI IEPEMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHH BTOPOii cTeneHu. Pelienre 3a1ay ¢ TOMOIIbIO CUCTEM
YPaBHEHMI BTOpOil crenieHn. HepaBeHCTBaA ¢ IByMs IEPEMEHHBIMHU U UX CUCTEMBI.

Lleas - BeIpaboTaTh YMEHUE peliaTh NPOCTENIINE CUCTEMBI, COJIEpIKallle ypaBHEHUE BTOpoil creneHu. HepaBeHcTBa ¢ 1ByMs

IIEPEMEHHBIMU.

YMersb pemath CUCTEMBI, COACPIKAIIINE OJTHO YPAaBHEHHE NIEPBOM, a ApYyroe BTOPOMl creneHu. Pemars 3a1aun METOI0M COCTABIICHUSI CUCTEM.

YMmeTh pemaTth KBaApaTHOE HEPABEHCTBO AIreOpanvdeckuM crocoboM. YMeTh pemaTh KBapaTHOE HEPABEHCTBO C MOMOIIIBIO rpaduKa KBaIpaTUIHON
byHKIIUN

YMeThb pemath KBaJpaTHOE HEPABEHCTBO METOJIOM MHTEPBAJIOB. Y METh HAXOAUTh MHOKECTBO 3HAUCHUH KBaJAPATHIHOU (DYHKITUH.
YMeTh pelarh HepaBeHCTBO ax> +Bx+c.>(0 Ha OCHOBE CBOMCTB KBaJApaTUYHON (QYHKIMU

Konmponvnas paboma Ne 8 no meme: « Ypasnenus u nepasencmea ¢ 08ymMs nepemeHHbIMU»

6.llIuHA OKPY:KHOCTH U IUI0IAAbL Kpyra (12 yacoB)

[IpaBuiibHBIE MHOTOYTOIBHUKU. OKPYKHOCTH, OTMCAHHASI OKOJIO ITPAaBUJIBHOTO MHOTOYTOJIbHHKA U BIUcaHHas B Hero. [loctpoenue
MPaBUIIBHBIX MHOTOYTOJIBHUKOB. [[muHa okpyxHocTH. [nomans kpyra. OcHoBHas Llenp - pacuupuTh 3HaHUE y4YallIUXCs O MHOTO-
YTOJTBHUKAX; PACCMOTPETH MOHSTHS JJIMHBI OKPYKHOCTH | TIIOMIAIX Kpyra U (P OpMYIIBI I UX BRIUKCICHUS. B Hadae TeMbl maercs



OIpeJIeIeHHE MPABUIIBHOTO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, ONMMCAHHON OKOJIO MPaBUIBHOTO
MHOTI'OYT'OJIbHUKA U BOMCAHHOW B HETO. C MOMOIIBIO ONMCAHHON OKPYKHOCTH PEIIAKOTCA 3a1a4U O IIOCTPOEHUH ITPABUIIBHOTO
HIECTUYTOJIBHUKA U ITPABUIIBHOTO 2 N -yTrOJIBHUKA, €CJIM 1aH NPABWIBHBIN N-yroJbHUK. POPMYJIbI, BEIPAKAKOIIUE CTOPOHY
MIPAaBUJIBHOIO MHOTOYTOJIBHUKA U PAJUyC BIIMCAHHOW B HETO OKPYKHOCTH YEPE3 PAJANYC ONMCAHHON OKPYXHOCTH, UCIIONB3YIOTCS MPU
BbIBOJIE (POPMYII JUTMHBI OKPY>KHOCTH M TUIOIIAAN Kpyra. BeiBoJ onupaeTcs Ha MHTYUTUBHOE MPEICTaBICHUE O TIpeJiese: Npu
HEOIPAHUYEHHOM YBEIMYEHUU YUCIIA CTOPOH MTPAaBUIBHOIO MHOTOYTOJIBHUKA, BIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCA K
JUTMHE 3TOW OKPYXXHOCTH, a IIJIOIIA/Ib - K IUIOIIAN Kpyra, OTPaHUYEHHOIO OKPYKHOCTBIO.

Koumponvuas paboma Ne 9 no meme: «/[nuna okpysrcHocmu u nioujaosb Kpyaay.

7. lIporpeccun (15 4)

Apudmernyeckas u reomeTpudeckas nporpeccuu. @opmysibl n-ro yjieHa ¥ CyMMBbI IEPBBIX N YIEHOB Mporpeccuu. beckoHeuHo
yObIBaloIast reOMETPUYECKasi MPOTPECCHUS.

Heab — nate noHsTHE 00 ApUPMETHUECKON 1 T€OMETPUUECKON TPOrPECCUSIX KaK YMCIOBBIX MOCIEI0BATEILHOCTIX 0COO0T0 BU/IA.
Jo0uTHCSI MOHUMAaHUSI TEPMUHOB «UJIEH MOCIEA0BATEILHOCTHY, «HOMEP WJIEHA MOCJIeI0BaTEIbHOCTHY, «POopMyIia n —TO YiIeHa
apu(pMETHIECKOM MPOTPECCUU»
3HaTh Qopmyny n —T0 wieHa apupMeTHIeCKON MPOrpecCun, CBOMCTBA YWICHOB apu(METHUECKON MPOTrPECCUH, CIIOCOOBI 3a1aHUs
apu(pMETHIECKON Mporpeccuu
YMeTb npuMeHsTh GopMyy CyMMBI N —TI€PBBIX WIEHOB apu(METUUECKON MTPOTrPECCUH MPU PEIICHUH 3a7a4
3HaTh, KaKkas MOCJIEA0BATEIbHOCTD ABIISIETCS T€OMETPUYECKON, YMETDH BBIABIIATD, ABJISIETCS JIU MOCJIEA0BATEIIbBHOCTh TEOMETPUUECKOI,
€CJIM Ja, TO HaXOJIUTh q
YMeTh BEIYHMCIIATH 000 UIeH TeOMETPUIECKOM mporpeccuu mo Ggopmyiie, 3HaTh CBOMCTBA YICHOB T€OMETPHUECKOM MPOTrPECCUH

YMmeTs npuMeHsTs GOpMYyITy MPHU PEIICHUH CTaHIaPTHBIX 33724
(&1

VMeTh npuMeHsTh popmyity S=1—9 npu peleHnn MpakTHYECKUX 3a1a4

YMeTh HaXOUTh Pa3HOCTh ApU(PMETHIECKON MPOTPECCUH

YMeTh HaXOUTh CYMMY N TIEPBBIX WICHOB apu(METHIECKOM Mporpeccun. ¥ MeTh HaXOIUTh JTF000 WIEH reOMEeTPUIECKON
MIPOTPECCHUHU.

YMeTh HAaXOUTh CYMMY N NEPBBIX YJIEHOB Fr€OMETPUUYECKON MPOTpecCur. Y METh peliaTh 3a/1a4u.

Konmponvnas paboma Ne 10 no meme: «Apugpmemuuecxkasn npozpeccusiy

Konmponvnas paboma Ne 11 no meme: «l eomempuueckas npocpeccusi»



8. JIBu:kenus (8 yaco)

OTtoOpaxenue miockoctu Ha ceds. [lonarue nBuwxenusa. OceBas U LieHTpaiabHas cumMerpud. [lapamnensubiii nepenoc. I[Tosopot. Ha-
noxeHus U aBrxkeHus. OcHoBHas Llenp - TO3HAKOMUTh yYalllMXcsl C HOHATUEM JIBU’KEHHS U €T0 CBOMCTBAMH, C OCHOBHBIMH BUIAMU
JIBUKEHUH, CO B3aUMOOTHOIICHUSIMU HAJIOKEHUHN U ABM>KEHUH. [[BUXKEeHME MITOCKOCTH BBOAUTCS KaK OTOOpa)KeHUE TNIOCKOCTU Ha
ce0s1, COXpaHAIOIIEe PACCTOSIHUE MEX 1y Toukamu. [Ipu paccMoTpe HMM BUIOB IBUKEHUI OCHOBHOE BHUMAaHUE YJIEISETCS OCTPOEHUIO
00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJIbHUKOB MPU OCEBOM U LIECHTPATbHON CUMMETPHUSIX, apauIeIbHOM IEepeHOCe, TOBOPOTE.
Ha s¢dexTHbIX npriMepax nokKa3bIBaeTCsa MPUMEHEHUE ABUKEHUHN NPU pEIICHUH reoMeTpruuecKuX 3a1ad. [loHsaTre HamoxxeHus
OTHOCHUTCSI B JAHHOM KypC€ K YMCIy OCHOBHBIX MOHATUH. J[OKa3bIBA€TCs, UYTO MOHITHS HATOXKEHUS U ABUKEHUS SIBISIOTCS
HKBHUBAJICHTHBIMU: JTI000€ HAJIO)KEHUE SIBJISETCS ABUKEHUEM TIIOCKOCTU U 00paTHO. M3yueHue qoka3aTenbcTBa HE SBISETCS
00s3aTeNbHBIM, OJIHAKO CIEAYET PACCMOTPETH CBA3b MOHITHI HAIOKEHUS U JBUKECHUS.

Konmponvuas paboma Ne 12 no meme: «/[sudicerue.

9.2/1eMeHThI KOMOMHATOPUKH U Teopuu BeposiTHOcTel (13 1)

KomMOunaroproe npasuino ymHoxkeHusd. [lepectanoBku, pazMenienus, couetanus. OTHOCUTENbHAS 4acTOTa U BEPOSTHOCTh
CITy4alHOTO COOBITHSI.

Lenb — 03HAKOMHUTDH YYAIIMXCS C TOHATUSAMU MEPECTAHOBKHU, Pa3MELIECHUS, COUETAaHUS U COOTBETCTBYIOIMMU (hOpMyTIaMu ISt
MOJICYETa MX YHMCIIa; BBECTU MOHSITHE OTHOCUTEIILHON YacCTOThI M BEPOSTHOCTH CIIY4aifHOTO COOBITHS.

3HaTh POpMYIIBI UKCIIa IEPECTAHOBOK, PA3MEIIEHUN, COUETAaHUN U YMETh MOJIb30BaATHCS UMH.

YMeTb 11011630BaThCs (HOPMYIT0 KOMOMHATOPUKH MPU BEIYUCIEHUU BEPOSITHOCTEN

Koumponvuas paboma Ne 13 no meme: « nemenmsi KOMOUHAMOPUKYU U MeOPUU 8EPOSIMHOCIEU»

10. O6 akcnomax reomeTpuu(2 4yaca)

becena 06 akcuomax no reomerpun. OcHoBHas Llens - qaTe 6oiiee riyOOKOe MpeICTaBICHUE O CUCTEME aKCHOM IIJIAHUMETPUH U
aKCMOMAaTHYECKOM MeTojie. B JaHHOM TeMe paccKa3bIBaeTCs O Pa3IMYHbIX CUCTEMaX aKCUOM I'€OMETPHUH, B YaCTHOCTH O PA3JIMUHBIX
crroco0ax BBEJCHUS IMOHATHS PaBEHCTBA (QUTYP.

11. HayaabHble cBeeHUsI U3 cTepeoMeTpuH (8 4acoB)

[Ipeamer crepeomeTpun. I'eomeTprdeckre Teia v MOBEPXHOCTH. MHOTOIrpaHHUKH: TIPpU3Ma, apalIeIeuIIe I, MupaMuIa, GopMyIisl
JUTSL BEIYUCIICHUS X 00beMOoB. Tella v MOBepXHOCTH BpaIlleHUS : ITUIUHIDP, KOHYC, cdepa, map, GopMyIsl I BEIYUCICHUS WX TIIOIIA-
nel moBepxHocTel U 00beMoB. OcHoBHas Llenb - naTh HayaabHOE MPEACTABICHUE O TEJaX U IMOBEPXHOCTAX B MPOCTPAHCTBE;
MMO3HAKOMUTD YUAIIUXCS C OCHOBHBIMHU (DOpMYyITaMu TSl BEIYMCIICHUS TIIOIIAICH MOBEPXHOCTEH U 00heMOB Tell. PaccmoTpenue



MPOCTEHIINX MHOTOTPAaHHUKOB (MPU3MBI, TapaJlIeNIeNuneaa, TUPaMuIbl), a TAKXKe TeJl U MOBEPXHOCTEN BpallleHus (LIHINHAPA,
KOHYyca, cpepsbl, 11apa) MpOBOJUTCS HA OCHOBE HATJISI/IHBIX MIPEACTaBICHUN, 0€3 NpUBJIeUeHUSI aKCUOM cTepeoMmeTpun. Dopmynbl st
BBIYUCJICHUS 00BEMOB YKa3aHHBIX TEJl BRIBOISITCS Ha OCHOBE npuHuuna Kapanbepu, GopMyibl i BEIUUCICHUS TUIONIA e OOKOBBIX
MOBEPXHOCTEN IUIMHPA U KOHYCA MOJIyYalOTCs C TOMOIIBIO0 Pa3BEPTOK ATUX MOBEPXHOCTEH, hopmyia miomanu chepbl IPUBOIUTCS
6e3 000CHOBaHUS.
Konmponvuas paboma Ne 14 no meme: «HauanvHvle ceedenusi uz cmepeomempuuy
12. IloBTOpenue. Pemenue 3axa4 (26 4)
IIJIAHUPYEMBIE PE3YJBTATHBI U3YUEHUS IIPEJIMETA APUO®OMETUKA

YMeTh:
BBITIOJTHATH YCTHBINA CUET C IEJIBIMH YACIaMU, OOBIKHOBEHHBIMH U JICCITHYHBIMU JIPOOSMU;
NEePEXOUTh OT OJHOM (POPMBI 3aITUCH YUCET K IPYroi, BEIOMpast HanboJiee MoIX0 ISy, B 3aBUCUMOCTU OT KOHKPETHOUM CUTYalluu;
PEACTABIATh JECITUIHYIO APOOb B BUIE OOBIKHOBEHHOM U B IMIPOCTEHIITUX CIIydasiX OOBIKHOBEHHYIO B BUJIC JIECSITUIHOMN, MMPOIIEHTHI B
BUJIe TpoOU U IpoOh B BUJIEC MPOIEHTOB; MPUMEHSITh CTAHIAPTHBINA BHUJI YKCIIA JUIS 3alMCU OOJIBIIIMX U MaJIbIX YUCEN; BBITTOTHATh
YMHOKEHUE U JIeJICHUEe YUCEJI, 3aMUCaHHBIX B CTAHAAPTHOM BUJIE;
n300pakaTh YMCJIa TOUKAMHU HA KOOPJAMHATHOMN TIPSIMOM;
BBITIOJIHSITh apu(METHIYECKUE ICUCTBUS C PAllMOHATBHBIMU YHCIIaMH, CPABHUBATH PAIIMOHAIBHBIC YHCIIA; HAXOAUTh 3HAUCHUS
CTEIEeHEeH ¢ IEeJIBIMU MOKa3aTeNIIMH U KOpHEH; HaXOUTh 3HAUCHUS YHCIIOBBIX BRIPAKCHUI;
OKPYTJISITH 1IEJIbIE YUCIIa U ICCATUYHBIC IPOOH, HAXOIUTh NMPUOIMIKEHHOE 3HAUCHUE YMCIIOBOTO BBIPAKEHUS; MOJIb30BATHCS
OCHOBHBIMH €JMHHUIIAMH JUTMHBI, MaCChl, BDEMEHH, CKOPOCTH, ILIOIIAAN, 00beMa; BhIpaKaTh 0ojiee KPYIHBIC AMHUIIBI Yepe3 0osee
MEJIKHE U Ha000poT;
pemaTh TEKCTOBBIC 3aJ]auy, BKIIFOYAs 3a/1a4M Ha IBHKEHUE U pabOoTy; 3a]1auu, CBSI3aHHbBIE C OTHOIICHUEM U C MTPOTIOPIIMOHATILHOCTHIO
BEJIMYMH; OCHOBHBIC 33/1a4M Ha JAPOOU U Ha MPOLICHTHI; 3a7]aUH C [IEJTOYHCICHHBIMU HEU3BECTHBIMU.
[IpuMeHSTh TTOJTyYeHHBIC 3HAHUS :
JUTSL PEIICHUST HeCIIOKHBIX ITPAKTHUECCKHUX PaCUCTHBIX 3a/1a4, B TOM YHCIIe, C HCIIOIb30BaHUEM MPHU HEOOXOIUMOCTH CIIPABOYHBIX
MaTeprajioB U MPOCTEHIITNX BRIYUCIUTEIBHBIX YCTPOUCTB; ISl YCTHOM MPUKUIKHA M OLICHKU PE3YJIbTaTOB BBIYUCICHHM; IS IIPOBEPKHU
pe3yibTaTa BRIYHCISHUS Ha TIPABAONOI00Me, NCIIOIL3YS Pa3IMYHBIC IPUEMBI; I HHTEPIIPETALIMH PE3yJIbTaTOB PEIICHUS 3a/1a4 C
Y4E€TOM OTpaHUYCHUMN, CBI3aHHBIX C PEaTbHBIMU CBOMCTBAMHU PACCMATPHUBACMBIX IPOIIECCOB M SIBJICHUM.

AJITEBPA
YMeTh:
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COCTaBJISITh OyKBEHHBIEC BRIPAKEHUS U (POPMYJIBI TIO YCIOBHUSAM 33/1a4, OCYIIECTBIATH MOJACTAHOBKY OJJHOTO BBIPaXKEHUS B APYToOe,
OCYIIECTBIIATH B BRIPQXKECHUAX U (POPMYJIax YUCIOBBIC MOJICTAHOBKU U BBIIOIHATH COOTBETCTBYIOIINE BEIYMCICHUS, BRIPAXKATh U3
dbopmMyn oJHN IEpEeMEHHBIE Yepe3 APYTHUE;

BBITIOJTHSITH OCHOBHBIE ICUCTBUS CO CTEIICHSIMU C IIEITBIMH MTOKA3aTEISIMHU, C MHOTOWICHAMH U C aNreOpandecKuMu Apo0sSIMU;
BBITIOTHSTH Pa3j0KEHNE MHOTOWICHOB HA MHOKHUTEIH; BBIIIOIHITH TOKIECTBEHHBIE TPEOOpa30BaHus PAIMOHATBHBIX BBIPAKEHUH;
MPUMEHSATH CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH /1JIs1 BBIYMCICHUS 3HAUEHUI 1 MpeoOpa30BaHUM YMCIOBBIX BbIPAKEHUH,
COJIEpIKaIINX KBaIpaTHbIE KOPHHU;

pelaTh JIMHEHHbIC, KBaJIpaTHbIC YPaBHEHHS U PallMOHATBHBIC YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBI YpaBHEHUI (JIMHEHHBIC U
CHCTEMBI, B KOTOPHIX OJTHO YPaBHEHHE BTOPOH, a Ipyroe NMepBoil CTEIEHN);

pelaTh JIMHEHHbBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U X CHCTEMBbI, KBaJJpaTHbIC HEPAaBEHCTBA;

pelaTh TeKCTOBBIE 331aUl alreOpanvdeckiuM METOI0M, HHTEPIPETUPOBAThH MOJIYIEHHBIH PE3yIbTaT, MPOBOJUTH OTOOP PEIICHHUH,
YUUTBIBATh OTPAaHUUCHUS [IEIOYHCICHHOCTH, IHana3oHa N3MEHEHHUS BEJTMYUNH;

OTIPEIETISATh 3HAYCHUSI TPUTOHOMETPUUYECKUX BRIPAKEHUH TI0 3a/IaHHBIM 3HAUCHUSIM yTJIOB;

HaXOJIUTh 3HAYCHHSI TPUTOHOMETPHUECKHUX (DYHKIUH 110 3HAYCHHIO OJTHOW U3 HUX;

OIpEeNeATh KOOPAUHATHI TOUYKH B KOOPJAMHATHOHN TNIOCKOCTH, CTPOUTH TOYKH C 33JIaHHBIMUA KOOPAMHATAMU; PEIIaTh 3a7a9d Ha
KOOPJMHATHOM TTIOCKOCTH: M300pakaTh Pa3INYHbIE COOTHOIICHUS MEXIY ABYMs IEPEeMEHHBIMU, HAXOUTh KOOPJMHATHI TOUYEK Tepe-
cedeHus rpauKoB;

NPUMEHSTH TpaduuecKue NpeACTaBICHHs P PEIICHUN YpaBHEHHH, CCTEM, HEPABEHCTB;

HAXOJIUTh 3HAUCHUS QYHKIIMH, 3aJaHHBIX (GOpPMYJTIOH, TabnuIeH, rpagukoM; pemarbh 0OpaTHYIO 3a/1a4y;

CTPOUTH rpad¥Ky U3yUYCHHBIX (DYHKITUN, OMUCHIBATh UX CBOWCTRBA, OMPEICIATh CBOMCTBA (PYHKIIUHU T10 €€ rpaduKy;

pacrno3HaBaTh apupMeTUYECKUE U TEOMETPUUECKUE TTPOTPECCHH, UCTIONB30BATh (DOPMYIIBI OOIIETO YJeHA U CYMMbI HECKOIBKHUX
NIEPBBIX YICHOB.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS:

U1 BBITIOJTHEHMSI pacuyeToB 1o (GopMysiaM, HOHUMas (OpMyIly Kak aIrOpUTM BBIUMCICHHUS; ISl COCTaBICHUS (DOPMYII, BEIPAXKAIOIIUX
3aBHCHMOCTH MEXAY PEaJbHbIMU BEIMUYUHAMU; I HAXOXKACHUS HY>KHON (pOpMYJIbl B CIIPAaBOYHBIX MaTepuaiax; Ipu MOAECITUPOBAHUU
MPAaKTHYECKUX CUTYaIMi U UCCIIeI0BaHUH MOCTPOCHHBIX MOJeNIe (CIIOIb3ys anmnapat aireopsl);

IIPU UHTEPIIpETaluy rpaKOB 3aBUCUMOCTEN MEXy BeJIMYNHAMU, IIEPEBOS Ha SA3bIK (DYHKIUH U HCceays peajbHble 3aBUCUMOCTH;
IS pacueToB, BKIIIOYAIOUINX MPOCTEHINNE TPUTOHOMETpUYECKHEe (OPMYIIbI;

IIPU PEIIeHUH TNIAaHUMETPUUYECKUX 3a/1a4 C MCITIOJIb30BAHUEM alapara TPUTOHOMETPUH.
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3JIEMEHTBI JIOTUKA, KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSATHOCTEHN

YMmern:

OIICHUBATH JIOTUUECKYIO MPABUIIBHOCTh PACCYKJICHUM, B CBOMX JOKA3aTEIbCTBAX UCIIOJIb30BATh TOJBKO JIOTUYECKH KOPPEKTHBIE
JNEUCTBUS, TOHUMATh CMBICII KOHTPIIPUMEPOB;

W3BJIEKaTh HHGOPMAIIMIO, IPEICTABICHHYIO B Ta0NMUIIaX, HA JUarpaMMax, Ha rpadukax; COCTaBIsATh TaOIUIIbI; CTPOUTH TUArPaMMBbI U
rpaduxu;

peraTh KOMOMHATOPHBIE 33/1a4d IMYyTEM CUCTEMATUYECKOro repedopa BO3MOKHBIX BAPUAHTOB U C UCIIOJIB30BAHMUEM MPaBUIa YMHO-
KEHUS;

BBIYHCJISITH CPEAHUE 3HAUCHHS PE3YIHTATOB U3MEPEHUMN; HAXOAUTh YaCTOTY COOBITHSI;

B MIPOCTEHIINX CIIy4asiX HAXOUTh BEPOSITHOCTH CIIyYalHBIX COOBITHM, B TOM YHCIIE C UCTIOIB30BAaHUEM KOMOUHATOPHUKH.
IIpyuMeHATh NOJYY€eHHbIC 3HAHMS:

IIPU 3allMCH MAaTEMaTUYECKUX YTBEPKACHUM, 10KA3aTEIbCTB, PEIICHUH 3a/1a4;

B aHAJIM3€ PEATbHBIX YUCIIOBBIX JAHHBIX, MPEJICTABICHHBIX B BUJE JUarpamMM, rpadukos;

IIPU PEIICHUH YUYeOHBIX M MPAKTUYECKUX 3a]1a4, OCYIIECTBIISAS CUCTEMAaTUUECKUI iepe0op BapraHTOB,;

IpYU CPAaBHEHUU IIAHCOB HACTYIJICHUS CITy4YalHBIX COOBITUN;

JUTSL OLIEHKH BEPOSTHOCTH CIIY4aifHOT'O COOBITHSA B MPAKTHUECKUX CUTYAIUSIX, COMTOCTABICHHS MOJIETN C peaJbHOM CUTYyaIueH.
IT'EOMETPUA

YMmern:

pacno3HaBaTh MJIOCKUE T€OMETpUIECKUE (QUTYPHI, pa3ndyaTh X B3aUMHOE PACIIONIOKEHUE, apTyMEHTHPOBATH CY)KJICHUS, UCTIONb 3yl
ONpeIeNICHUs], CBOICTBA, IPU3HAKY,

penaTh reOMETPUYECKHE 3aa91, ONMUPAICh HA U3yYEHHBIE CBOMCTBA (DUTYP U OTHOIICHUN MEXITY HUMU, TIPUMEHSISI JOTIOTHUTEbHbIC
MOCTPOCHUS, ANTEOPANYECKU U TPUTOHOMETPHUECKH anmapar, cooOpaxeHUs: CHMMETPHH;

peniaTh OCHOBHBIC 33Ja4H HA MIOCTPOSHUE C TTIOMOIIBIO0 IUPKYJIS U JIMHEUKH: yTJia, pABHOTO JAHHOMY; OMCCEKTPHUCHI IaHHOTO yTJia;
CEPEIMHHOTO MEPNEHAUKYIISPA K OTPE3KY; NPSIMOU, MAPAILICITbHON JAHHOW NMPSIMOM; TPEYTOJIbHUKA 10 TPEM CTOPOHAM,
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TemaTHueckoe IJIAHUPOBAHUEINIO0 MATEMATUKE

Ne | HammeHoBaHue pa3fenoB U TEM Koa- [arta npoBenenue
BO YacoB
Ilo miiany (baKkTHYeCcKH
: Ksagpatnunas gpyHKkuus 31
1 Oynknus. O6iacTh onpeaeneHus U 0071acTh 3HAUCHUN () YHKITUU 3 02,05,06/09
2 CBoiicTBa (yHKIIMH 2 07,09/08,09
3 UeTHbIC 1 HEYETHBIC (PYHKIIUH 2 09,09/12,09
4 KBaapaTHbIil TpexusieH U ero KOpHH 4 13,09/14,09
15,09/16,09
5 Pa3noxeHne KBaJipaTHOTO TPEeXWIeHA HA MHOKHUTEITN 3 19,20,21/09
6 dyukius y=ax?, ee rpaQuK U cBOiCTBa 3 22/09,23/09
26/09
7 I'paduku pyHKIME y=ax>+Nn u y=a(x-m)? 3 27/09,28/09,
29/09
8 [Toctpoenue rpaduka KBaapaTHUHON (PYHKIIMH 3 30/09,03/10,
04/10
9 Pemrenre HepaBeHCTB BTOPOI CTEIICHH C OJTHON ITEPEMEHHOM 3 05,10/06,10
07,10
10 | Pemenue HepaBEeHCTB METOJIOM HHTEPBAJIOB 3 10.10,11.10,
12.10
11 | KonTponbHas pabora 1 13.10
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12 | PaGora Hag ommOKkaMu 1 14,10

: YpaBHEHUSA M CHCTEMbI YPABHEHUS 23

1 Llenoe ypaBHEHHE U €TO KOPHU 3 17/10,18/10,
19/10

2 YpaBHEHUs1, TIPUBOJUMBIC K KBaIPATHBIM 4 20/10,21/10
24/10,25/10

3 ['padmyeckuii cmocoO pemeHus: CUHCTeM ypaBHEHUH 3 26/10,27/10

28,10

4 Pemienue cucrtem ypaBHEHHI BTOPOM CTETIEHU 5 07,11/08,11
09,11/1011
11,11

5 Pemienue 3a1a4 ¢ mOMOIIBIO CUCTEM YPABHEHUI BTOPOM CTENEHU 6 14,11/15,11
16,11/17,11
18,11/21,11

6 KonrponbsHas pabota 1 22,11

7 PabGora Hajg ommOkaMu 1 23,11

: BekTopsbl 19

1 ITonsiTue BexkTOpa 1 24,11

2 PaBeHCTBO BekTOpa 2 25,11/28,11

3 OTknagpiBaHUE BEKTOPA OT JAHHOW TOUKHU 1 29.11

4 CymMmMma JIByX BEKTOPOB 1 30,11

) 3aKoHBI clloXkeHus BeKTopoB. [IpaBuiio napasmienorpamma 1 01,12

6 CyMMa HECKOJIBKHX BEKTOPOB 1 02,12
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7 Brruntanne BEKTOpOB 1 05,12
8 [IpousBeneHne BEKTOpa Ha YUCIIO 1 06.12
9 [IprMeHeHne BEKTOPOB K PEUICHUIO 3a7a4 1 07.12
10 | Cpenusiga nuHUs Tpaneuu 1 08.12
11 | Pa3noxeHue BEKTOpa MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM 1 09.12
12 | KoopauHatel BeKTOpa 1 12.12
13 | CBsa3p MeX1y KOOpAMHATAMU BEKTOpa U KOOpJAWHATA e€ro Hadana u | 1 13.12
KOHIIA

14 [IpocTeitmue 3agaun B KOOpAMHATAX 1 14.12
15 | YpaBHeHUE JIMHUU HA TJIOCKOCTH .Y paBHEHUS OKPY>KHOCTH 1 15.12
16 | YpaBHeHue npsmoii 1 16.12
17 | KonTponbHas pabora 1 19.12
18 | PaGora Hax omnOKamMu 1 20.12
: ApudmMeTnyeckasi M reoMeTpUYeCKasi MPOrpeccum 20

1 [TocnenoBaTenbHOCTH 2 21.12/ 22.12
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2 Omnpenenenue apudmerudeckoit nmporpeccun. opmyna N-ro unena | 3 23,12/26,12
apuPpMETHICCKON MPOTPECCUN 27/12

3 dopMmyiia cyMMBbI N IEPBBIX WICHOB apupMeTUYECKol nporpeccun | 4 11.01,12.01

13.01,16.01

4 Omnpenenenue reomerpudeckoit mporpeccun. ®opmyna N-ro ugena | 3 17.01,18.01
r€OMETPUUYECKOMN MPOrPECCUU 19.01

5 dopmysa CyMMBbI N NIEPBBIX YJIEHOB FT€OMETPUUYECKOM TPOTPECCUn 3 20.01,23.01
24.01

6 CyMMa 6€CKOHEYHOUM TeOMETPUUECKON MPOrpeccuu Mpu 3 25.01,26.01
Igl<l 27.01
7 KonTtponbsHas pabora 1 30.01
8 PabGora Hajg ommOkaMu 1 31.01

. CooTHOIIEHHE MEeKAY CTOPOHAMH M YIJIAMH TPEYTroJ1bHUKA 1

1 CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC yTJja 2 01.02/02.02
2 OCHOBHOE TPUTOHOMETPHUECKOE TOXK1ecTBO. DopMyIbl mpuBeaeHus | 1 03.02
3 Teopus o rmmomanan TpeyrojabHUKa 1 06.02
4 Teopema cunyca 1 07.02
5 Teopema KOCHHYCOB 1 08.02
6 Perienne TpeyrojibHIUKOB 1 09.02
7 VYron Mexny BekTopamu. CKaJISIpHOE MPOU3BEEHNUE BEKTOPOB 1 10.02
8 CkansipHoe NpOou3BEICHUE B KOOPIMHATAX 1 13.02
9 CBoOWCTBa CKaJSIPHOTO MTPOU3BEICHUSI BEKTOPOB KOHTPOJIbHAs pabora| 1 14.02
10 | Kontponbsnas pabora 1 15.02

: JJInHA OKPYKHOCTH M IJI0IIAAb KPyra 1

1 [TpaBuIbHBI MHOTOYTOJIBHUK 1 16.02
2 OKpy)HOCTb, OIMCAaHHAs OKOJIO MPaBUIIBHOIO MHOTOYTOJIbHUKA 1 17.02
3 OKpyXHOCTb, BIMCaHHAs B IPABUJIbHBI MHOTOYTOJIbHUK 1 20.02

4 DopMyJIBI 1T BRIYUCICHHS TUTOMIAIN TPABHIIBHOTO MHOTOYTOJIbHUKA 2 21.02,22.02
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€ro CTOPOHBI U paJInyca BIMCAHHOW OKPY>KHOCTHU

3) IlocTpoenue npaBUIBHBIX MHOTOYT'OJIBHUKOB 1 24.02

6 Jl1Ha OKpY>KHOCTH 1 27.02

7 [Inomaas kpyra 2 28.02,01.03

8 [Tnomanb KpyroBoro cekropa 1 02.03

9 KontponbHas paboTa 1
06.03

10 | PaGora Hajx omuOKkamMu 1 07.03

: DJieMeHThl KOMOMHATOPHKH, CTATHCTHKH ¥ TEOPHH BeposiTHOCcTel 16

1 Komb6unaTopHble 3a1aun 2 09.03,10.03

2 Craructuka — qu3aitH uadopmMammu 4 13.03,14,03
15.03,16.03

3 [Ipocrelinue BEpOATHOCTHU 3a/1a4u 4 17.03/20.03
21.03/22.03

4 AKCTIIEPUMEHTAIbHBIE JaHHBIE U BEPOSTHOCTU COOBITHIA 4 23.03,24.03

5 KonrponbsHas pabota 1 03.04

6 PabGora Hajg ommOkaMu 1 04.04

: JIBr:KkeHne 12

1 OtoOpakeHHe TIOCKOCTH Ha ceOs 1 05.04

2 [ToHsATHE NBUKEHUS 2 06.04/07.04

3 Hanoxenue u nBuxKeHUs 2 10.04/11.04

4 [TapannensHbIN IEPEHOC 2 12.04/13.04

5 [ToBopoT 3 14.04/17.04
18.04

6 KontponbHas pabota 1 19.04

7 Pa0otra Hag ommOkaMu 1 20.04
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006 akcnoMax IJIAHMMETPUH 2 21.04/24.04
HNTorosoe moBropeHue 24

[IporeHTHI 6 25.04/26.04
1 27.04/28.04
03.05/04.05
2 Jluneitnas pyHKUUA U €€ rpapuk 4 05.05/08.05
10.05/11.05
3 | CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 5 12.05/15.05
16.05/17.05

18.05
4 | ®opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS 4 19.05/22.05
22.05/23.05
5 | Pemenue ypaBHeHU 5 24.05/25.05
26.05/29.05

30.05

TpeOoBaHNSA K VPOBHIO IOATOTOBKH YUAILMXCS

TpeboBanuss Kk pe3ynbraTaM OOYYCHHS HANpPAaBICHBI HAa PEATU3allMI0 JEATEIbHOCTHOTO W JIMYHOCTHO OPUEHTHPOBAHHOIO
MOJXO/I0B;, OCBOCHHE  YYalIUMHUCS WHTEIUICKTYAIbHOW W TPAKTHUECKON JESITeTbHOCTH; OBJIAJICHUEC 3HAHUSAMH M YMEHUSIMH,
BOCTPEOOBaHHBIMH B TTOBCEIHEBHOU JKHM3HHM, MMO3BOJIIOIINMU OPUCHTHPOBATHCS B OKPYIXKAIOIIEM MHPE, 3HAUMMBIMH TSI COXPAHCHUS
OKpY>Karollen cpeabl U COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/mOHMMATE» BKJIIOYaeT TpPeOOBaHMA K y4yeOHOMY MaTepHaily, KOTOpbIE€ YCBAWBAIOTCS M BOCIPOHU3BOISTCS
YYaIAMHUCS.

PyOpuka «YMeTb» BKIIO4aeT TpeOOBaHMS, OCHOBAHHBIE Ha 0o0Jiee CIOXKHBIX BHIIaX ACSATEIHHOCTH, B TOM YHUCJIE TBOPYECKOI:
OOBSICHATH, M3y4aTh, PACIIO3HABATH W OIHCHIBATH, BBIABIATH, CPABHUBATDH, OINPEACIATH, aHAIU3UPOBATH M OICHUBATH, MPOBOIUTH
CaMOCTOSITEIILHBIN MOMCK HEOOXOAUMOM HH(POPMAIIUA U T.]I.
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B pe3viabTaTe H3yueHHs Kypca ajareopbl 9 Kjiacca o0yuaronimecs J0JKHbI:

3HATH/MIOHUMATDb

® CYIIECTBO MOHITUA MAaTEMAaTUYECKOTO JOKA3aTENbCTBA; IPUMEPHI I0KA3aTEIbCTB;

® CYIIECTBO MOHITUA AITOPUTMA; TPUMEPHI AJITOPUTMOB;

® Kak HCIOJIB3YIOTCS MareMmaTudeckue (OpMylibl, YpaBHEHHMS W HEPABEHCTBA; MPUMEPbl UX MNPUMEHEHUS [JIs PEIICHUS
MAaTEMAaTHYECKUX U MPAKTUYECKUX 33/1a4;

® KaKk MaTeMaTHYEeCKU OIpeJieNIeHHbIe (PYHKIIMM MOTYT OMHUCHIBATH pPEaJIbHbIC 3aBUCUMOCTU;, MPUBOAUTH MPUMEPHI TaKOTO
OIMMCAHMS;

® KakK MOTPEOHOCTHU MPAKTUKHU MPUBEIIM MAaTEMAaTUUECKYIO HAYKY K HEOOXOJMMOCTH PaCUIUPEHUS MMOHITHS YHUCIIA;

® BEPOSITHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIETO0 MHUPA; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEU U
BBIBOJIOB;

e KakuM oOpa3oM TreoMeTpHs BO3HUKIA M3 MPAKTHYSCKUX 3aJa4 3eMJIEMEpHUs;, MPUMEPHl TCOMETPHUUYECKUX OOBEKTOB WU
YTBEPKJICHUN O HUX, BAXKHBIX JJISI TPAKTUKH;

® CMBICT MJ€aIu3aly, MO3BOJISIIONICH pellaTh 3aJaun peajlbHON AEHCTBUTEIBHOCTH MAaTEMaTHYECKUMHU METOJaMU, TPUMEPHI
omurOOK, BO3HUKAIOIINX MTPU UeaTU3AINH;

APUOMETUKA

yMeTb

® BBINOJHATh YCTHO apu(METHUECKHE JTCHUCTBUS: CIIOKEHHE M BBIYMTAHUE JIBY3HAYHBIX YHCENl U JECATHYHBIX JAPOOEH C JBYMSI
3HaKaMH, YMHOKCHHE OJHO3HAYHBIX YUCEN, apu(HMETHICCKUE ONEePAIMH ¢ OOBIKHOBEHHBIMH JPOOSMHU C OJTHO3HAYHBIM 3HaMEHATEIIEM
1 YUCITUTEIICM,

® [IEPEXOJUTh OT OJHON (OPMBI 3alUCH YHUCENI K JAPYTrod, MPEACTaBIATh JECATUYHYIO ApOOb B BHJE OOBIKHOBEHHOM M B
IPOCTEUININX CydasX OOBIKHOBEHHYIO B BUJE JACCATUYHOM, IMPOILIEHTH — B BHUJE JAPOOU M Ip0oOh — B BUJIC MPOIICHTOB; 3alMCHIBAThH
0O0JbIIIME U MaJjble YUCJIa ¢ UCIIOJIL30BAHUEM IIEJIBIX CTEIECHEN TECITKU,

® BBINNOJHATH apuPMETHUSCKUE ACHCTBHS C PAIMOHAIBHBIMHU YHCIIAMH, CPABHHBATh PAIlMOHAJIbLHBIC U JICHCTBUTEIBHBIC YHCIIA;
HAaXOJINTh B HECJIOKHBIX CIy4YasiX 3HAYEHUS CTEIECHEN C LEJIBIMU MMOKA3aTeIISIMU U KOPHEW; HAXOIUTh 3HAYCHUS YHUCIIOBBIX BBIPAXKECHHUM;

® OKpYIUIITH IEJIbIe YHCIIa U JICCATHYHBIC APOOH, HAXOAUTh NMPHOIMKCHHUS YUCENl ¢ HEJIOCTATKOM M C M30BITKOM, BBHITIOJIHSTH
OLICHKY YHCJIOBBIX BBIPAXKCHUH;

® [I0JB30BATHCS OCHOBHBIMU €IWHHWIIAMH JIJTMHBI, MacChl, BpEMEHH, CKOPOCTH, ILIOIIAIH, 00beMa; BhIpaKaTh Ooyiee KPYITHBIC
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€AMHUIIBI Yepe3 Oosiee MeKue U Hao0opoT;

® pelaTh TEKCTOBBIE 3aJa4M, BKIIIOYas 3aJa4M, CBA3AHHBIE C OTHOIIEHHUEM U C MPONOPLUUOHAIBHOCTBIO BEIMYMH, APOOSIMHU U
MPOLICHTAMU;

HCI0JIb30BAaTh NIPUOOPETeHHbIEC 3HAHUSA U YMEHHS B IPAKTHYECKOM /IeATEIbHOCTH U NOBCETHEBHOM KU3HM LIS

® peIICHUs] HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a/a4, B TOM UYHUCIE C UCIOJIb30BAHUEM NMPU HEOOXOJAUMOCTH CIIPABOYHBIX
MaTeprajioB, KAIBKYJISITOPA, KOMIBIOTEPA;

® YCTHOM NPUKUIAKU U OUEHKU PE3yJibTaTa BBIUUCICHUW; MPOBEPKU PE3YJbTaTa BBIYMCICHUS C HCIOJIB30BAHUEM PA3TUYHBIX
IPUEMOB,;

® WHTEpIpETAMM pPe3yJbTaTOB PEUICHUS 3aJad C Y4YEeTOM OIrPAaHWYEHUM, CBS3aHHBIX C PEaJbHBIMU CBOWCTBAMU
paccMaTpUBaEMBbIX MPOLECCOB U SIBJIECHUM;

AJITEBPA

yMeTb

® COCTaBJIATh OYKBEHHBIC BBIpAXKEHUS U (OPMYJIbI IO YCIOBUSM 3aJ1ay; OCYIICCTBIIATh B BBIPAXKEHUSIX U (POpMysax 4UCIIOBHIC
MOJCTAHOBKH U BBITOJHSITH COOTBETCTBYIOIINE BHIYMCICHUS, OCYIIECTBISATh MOJACTAHOBKY OJHOTO BBIPAXKEHUS B IPYTO€; BHIPAKATh U3
dbopMyI1 OHY TTEpEMEHHYIO Yepe3 OCTaIbHBIE;

® BBHINIOJIHATH OCHOBHBIE JEHCTBUS CO CTETICHIMU C LETBIMH MMOKA3aTEISIMU, C MHOTOWICHAMH U C alredpandyeckuMu JIpoOsIMu;
BBITIOJHSATH Pa3I0KeHNEe MHOTOWICHOB Ha MHOXKHUTEIIN;, BHITIOJIHITH TOXKACCTBEHHBIE MPE0OPa30BaHMs PAllMOHATBHBIX BBIPAKEHUH;

® [IPUMEHSATH CBOWCTBA apU(PMETUUYECKUX KBAAPATHBIX KOPHEW [JIsi BBIYUCIICHMS] 3HAYEHUH M TPEeoOpa3oBaHUN YHUCIOBBIX
BBIPAXKECHUH, COAEPIKAIINX KBaAPATHBIE KOPHHU;

® pelaTrh JUHEWHbIC, KBAJIPATHBIC YPAaBHEHUS U pallMOHAJIbHBIE YPAaBHEHMS, CBOJAIIMECS K HUM, CHCTEMBI JABYX JIMHEHHBIX
YPaBHEHUH U HECIIOKHBIE HEIIMHEWUHBIE CUCTEMBI;

® peElIaTh JUMHEHHBIC U KBAJAPATHBIC HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI;

® pemath TEKCTOBBIC 3aJa4M QITreOpandecKM METOJIOM, WHTEPIPETUPOBATh MOJNYYCHHBIA pE3yiIbTaT, MPOBOAUTH OTOOP
peNIeHu, ucxos U3 GOPMYIUPOBKH 3a0a9H;

e 1300pakaTh YKCIIa TOYKAMU HA KOOPJUHATHON TIPSIMOIA;

® ONpeNeNsaTh KOOPAMHATH TOYKU TIOCKOCTH, CTPOUTh TOUKH C 3aJaHHBIMH KOOpJWHATAMU; N300paxkaTh MHOKECTBO PEIICHUIM
JIMHEMHOTO HEPABEHCTBA;

® pacrno3HaBaTh apU(PMETHIECKUE U TEOMETPUICCKUE MPOTPECCUH; PelIaTh 3a7a4u C MPUMEHEHHEM (HOPMYJIIbI 00IIEro WwieHa u
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CYMMBbI HECKOJIBKHUX NIEPBBIX WICHOB;

® HaxOJUTh 3HAUECHUS (DYHKIIUH, 3aJaHHON (PopMyJIOH, Tabnuiel, rpauKoM Mo ee apryMeHTy; HaXOJAUTh 3HAUYEHUE apryMEHTa
0 3HAYEHUIO (P YHKLINHU, 3aJaHHON Tpa)MKOM WK TaOJIULIEH;

® ONpeleNsaTh CBOMCTBA (PYHKIUU MO €€ rpaduKy; NPUMEHATh TpaduuecKkue NpeICTaBIeHUs PU PEUICHUN YPAaBHEHUM, CUCTEM,
HEPaBEHCTB;

K

e ONNCHIBATH CBOWCTBA M3y4eHHBIX GYHKIHIT (y=KX, rae k# 0, y=kx+b, y=x2 y=x°, y =x, y=\/; , y=ax*+bx+c, y= ax’tn y=
a(x- m)?2), crpouTh UX rpaduKy;

HCMOJIb30BAaTh MPHUOOPETeHHbIE 3HAHUS M YMEHHUSI B IPAKTHYECKOI eI TeJIbHOCTH U MOBCETHEBHOI "KU3HU JIJIA:

® BBINMOJIHCHHUS PAcYeTOB MO (HopMyraM, cocTaBleHHUs (GOPMYII, BEIPAKAOIMINX 3aBUCUMOCTH MEXIY pealbHBIMH BETUYHHAMU;
HaXO0KJICHUS HY)KHOU (hOPMYIBI B CIIPAaBOYHBIX MaTepHaax;

® MOJICTMPOBAHMSI MPAKTUICCKUX CUTYalMH U UCCIIEOBAaHNN TTOCTPOSHHBIX MOJIEJICH C UCTIOIh30BaHUEM arliapara aireopsl;

® OMUCaHUs 3aBUCUMOCTEH MEXAy GU3NYECKUMHU BEIMYMHAMH COOTBETCTBYIOIUMHU (QOpPMyJIaMH TIPH HCCIICJOBAHU U
HECIIOKHBIX IPAKTHYECKUX CHTYAIH;

® UHTEpHpeTaluu rpa@uKoOB pealbHbIX 3aBUCUMOCTEN MEXKy BEIUYUHAMU;

3JEMEHTHI JIOTUKH, KOMBUHATOPUKHA, CTATUCTUKH U TEOPUH BEPOSATHOCTEM

yMeTh

® [IPOBOJUTH HECIOXKHBIE JOKA3aTENbCTBA, TMOJydYaTh MPOCTEHIINE CIEJCTBUS M3 HW3BECTHBIX WM pPaHEE MOJYyYEHHBIX
YTBEPKJECHUHN, OICHUBAThH JIOTMUECKYIO MPABWIHLHOCTh PACCYXKACHHUM, UCTOIb30BaTh MPUMEPHI ISl WIUTIOCTPAIMA U KOHTPIPUMEPHI
JUTSL OTIPOBEPIKEHUST YTBEPKICHU;

e u3BJeKaTh HWH(MOpPMANMIO, TPEACTAaBICHHYI B TaONMIlAX, HA auarpaMmax, Ipadukax; COCTABJIATh TaOJIHUIbI, CTPOUTH
TarpamMMbl U Tpaduku;

e pemaTh KOMOMHATOPHBIE 3a/layl MyTeM CHUCTEMaTH4eCKOro nepebopa BO3MOXHBIX BapHAHTOB, a TaKXe C HMCIIOJIb30BaHUEM
MpaBUJIa YMHOKCHHUS;

® BBIUUCIATH CPETHUE 3HAUCHUSI PE3YJIbTaTOB U3MEPEHUN;

® HaXOJIUTh YaCTOTY COOBITHSI, UCIIOJIB3YSl COOCTBEHHBIEC HAOIIOCHUS U TOTOBBIE CTATUCTUYECKHUE JJaHHbIE;

® HaxOJUTh BEPOSTHOCTH CITy4alHBIX COOBITHI B MPOCTEHUIIINX CIIyJasiX;

HCIO0JIb30BATh IPHUOOPeTEeHHbIE 3HAHUA M YMEHHUS B NPAKTUYECKOI 1esITeJIbHOCTH U NMOBCEAHEBHOM KU3HM JJI5:
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BBICTpaWBaHUs apryMEHTAI[MU IPH JI0Ka3aTesIbCcTBE (B pOpME MOHOJIOTa U IUAJIora);
pacmo3HaBaHus JOTHUYECKH HEKOPPEKTHBIX PacCyKICHUM;
3aMyCy MaTeMAaTUYECKUX YTBEPKACHHIA, JOKA3aTeIbCTB;
aHalln3a pealbHbIX YUCIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJIE JUarpamMm, rpa@uKoB, TaOIuII;

® pemeHUs NPAKTUYECKUX 3a]ad B IOBCEAHEBHOH M MPOo(ecCHOHAIBHOW AEATEeIHbHOCTH C HCIIOJIBb30BaHUEM JCHCTBUN C
YHCIIaMU, IPOLICHTOB, JIJIMH, IJIOIaAel, 00beMOB, BPEMEHHU, CKOPOCTH;

e pemieHUs YIeOHBIX U MPAKTUYSCKUX 3a/1a4, TPEOYIOMIMX CHCTEeMaTHYeCcKOro rnepebopa BapuaHTOB;

® CpaBHCHHUs IIAHCOB HACTYIUICHUS CIy4yaWHBIX COOBITHH, OIICHKH BEPOSATHOCTH CIYYailHOTO COOBITHS B MPAKTHUECKHUX
CUTYaIUSIX, COTIOCTABJICHUS MOJICTU C PEANbHON CUTYAIIHEi;

® TIOHMMaHUS CTATUCTUYCCKUX YTBEPIKIACHUIA.

IT'EOMETPUSA
yMeTh
M0JI30BATHCS S3BIKOM T€OMETPUH JIJISI ONTMCAHMS TIPEMETOB OKPYIKAIOIIETO MHUPA;
pacrio3HaBaTh reoMeTpudeckre GUTryphl, pa3andaTh UX B3AaUMHOE PACIIOJIOKEHNUE,
n300pakaTh TEOMETPUUECKHE (PUTYPHI; BHITIOIHATH YEPTEIKH MO YCIOBHIO 3aJ1a4; OCYIIECTBIIATh Mpeodpa3oBaHus GUTYp;
pacrio3HaBaTh Ha YepTekKax, MOJICIIAX U B OKPYXKaroIlel 00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE Tela, H300pakaTh UX;
B MIPOCTEHIIMX CIIyYasX CTPOUTHh CEUCHHS U PA3BEPTKH MPOCTPAHCTBEHHBIX TEJ;
IIPOBOJIUTH OTEPALMH HaJ BEKTOPAMHU, BBIYUCIATH JIJTUHY U KOOPJIMHATHI BEKTOPA, YTOJI MEXKITY BEKTOPAMU;

® BBIUKCIIATH 3HAYCHHS TCOMETPHUUECCKUX BEJIMYMH (JIJIMH, YTJIOB, IUIOMIA/ICH, 00beMOB), B TOM uuciie: g yrioB oT 0 mgo 180
OTIPENICIIATh 3HAYCHUS TPUTOHOMETPUYCCKHX (DYHKIIUH MO 3aJlaHHBIM 3HAYCHUSAM YTJIOB; HAXOJIUTh 3HAYCHHUS TPUTOHOMETPHUUYSCKUX
GYHKIHN 110 3HAYCHUIO OJHOW W3 HUX, HAXOJHWTh CTOPOHBI, YIJIBI M IIOIIAJAN TPEYTrOJIbHUKOB, JUIMHBI JIOMAHBIX, TyT OKPY>KHOCTH,
IIJIOIA/ICH OCHOBHBIX T€OMETPUUCCKUX (GUTYDP U (PUTYpP, COCTABICHHBIX U3 HUX;

® pemath TreoMETPUYECKHE 3aJlay, OMHUPAasCh HAa HM3yUYCHHBIE CBOWCTBA (PUTYp M OTHOIICHUH MEXTYy HHUMH, MPUMEHSS
JIOTIOTHUTEIIBHBIE TIOCTPOCHMUS, AITeOpandeCKuii U TPUTOHOMETPUUYECKHM anmapar, ujaeu CUMMETPHH;

® JTIPOBOAUTH AOKA3aTCIBbHBIC PACCYXKICHUA IIPpHU PCIICHHUU 3aaa4d, UCIIOJIb3YyA N3BCCTHBIC TCOPCMEI, O6H3py>KI/IBaH BO3MOXHOCTH
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JUTSL UX UCIIOJIb30BaHUS;

® pelarh NpocTeiire MmIaHMMETPUUECKHUE 3aJa4l B IPOCTPAHCTBE;

HCII0JIb30BATh NPUOOPETeHHbIE 3HAHUS M YMEHHU S B IPAKTHYECKOI 1eATeJIbHOCTH W NMOBCEAHEBHOM KUZHUJIA:

® ONUCaHUS PEAIbHbIX CUTYyallui Ha SI3bIKE T€OMETPUH;

® pacyeToB, BKIIOYAIOIIMX MIPOCTEUIINE TPUTOHOMETPUYECKUE (POPMYIIBI;

® pEIICHMS T€OMETPUUECKHX 3a/1ay C UCIIOJIb30BAHUEM TPUTOHOMETPUU

® peElIeHMs] MPAKTUYECKUX 33Jay, CBSA3aHHBIX C HAXOXJACHUEM TeOMETPUYECKHX BEIUYHUH (MCHOJIb3Ysl MPU HEOOXOJIUMOCTH
CIPABOYHUKH U TEXHUYECKUE CPE/ICTBA);

® [IOCTPOEHUN reOMETPUUECKUMU HHCTPYMEHTAMHU (JIMHENKA, YTOIbHUK, HUPKYJIb, TPAHCIIOPTHUD).

@opMbl OpraHu3aNyy YU4eOHOro npoiecca:

WHIMBUIyaJbHbIE, TPYIIIOBBIE, HHIUBUAYAJIBHO-TPYIIOBBIC, (POHTANIbHBIC, KIIACCHBIC 1 BHEKJIACCHBIE.
@DopMbI KOHTPOJIS

caMocTosiTeIbHas paboTa, KOHTpOJIbHAs paboTa, HaO0ICHHE, TECTUPOBAaHHUE, paboTa 1Mo KapTOUKe.
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Cuucok iureparypsbl.

e Anrebpa. 9 kiacc: yueOHuUK 1 o0iieoopazosat.yupexaenuit / FO.H.Maxkaperues, H.I'.Munmiok, K.H.Hemikos,
C.b.CyBopoga; nox penakuueit C.A. Tensikockoro. —M.: IIpocsemenue, 2014r.

e Anrebpa: nuaaktuueckue Marepuansl 1 9 ki. / FO.H.Makapsiues, H.I'.Munniok, JI.b.Kpaitnea. —M.: [IpocBenieHue,
2008-2015rr.

e T.A.bypmucrtposa. [Iporpammsl s 001eoOpazoBaTeabHbIX yupexaeHuil. Anredpa 7-9 knacc. —M.: IIpocsenienue,2009

e Munmiok H.I'. Anre6pa. Paboune nporpammel. [lpenmernas nunust yueOnukos FO.H.MaxkapsiueBa u agpyrux. 7-9 xiacchl:
nocoOue i yuuTesei o0ieoopa3oBaTenbHblx yupexaeHuid.-M.: [Ipocsemenue, 2011.

e ba3oBblif yueOHUK:
e Anrebpa. 9 kiacc: yue6.11s1 obmeoopazosar.yupexaennit/ [FO.H.Maxkapwrues, H.I'.Munatok, K.M.Hemkos, C.B.CyBopoBa];
nox pea. C.A.Tenskockoro. -M.: Ilpocsemenue, 2013

Hcnonb3yemas yueOHO-MeTOUYECKas JTUTEpaTypa (y4eOHUKH IPYTUX aBTOPOB,
COOpPHUKHU YIPAKHEHU, TOYPOUHOE TUTAHUPOBAHKUE):

e Anrebpa. Junaktuueckue marepuaisl. 9 kiacc / KO.H.Makaperues, H.I'.Munnrok, JI.b.Kpaitnesa. —15-e uzn. M.:

IIpocsemenue, 2010-2015.

e JKoxos B.U. Ypoxu anre6pst B 9 knacce: kH. st yuurens / B.1.JKoxos, JI.b.KpaiineBa. —M.: IIpocsemenue, 2008.
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TkaueBa M.B. DieMeHTBI CTATUCTUKH U BEPOSITHOCTE: yueb. mocodue st 7-9 k. / M.B.TkaueBa, H.E.®enoposa, -M.:
IIpocsemenue, 2008.

Marematuka: 9 ki.: ku. st yautens / C.b.CyBoposa, E.A.bynumosuy, JI.B.Ky3nenosa, C.C.Munaesa. —M.: IIpocBemienue,
2008

denepanbHbIM HHCTUTYT MeAarorudeckux n3mepeHuid. ['ocyjapcTBeHHass UTOroBasi aTTECTallMs BBITYCKHUKOB 9 KJ1acCOB B

HoBoM (popme. UnTemnekt —ientp 2010 bynumosuu E.A.,

25



Jlucr KOPPEKTHPOBKU TEMATUICCKOI'O IVNIAHUPOBAHUA

JaTa npoBeaenu

ypoka

Tema ypoka

IIpynHa KOPPEKTUPOBKY

Cnoco0 KOppeKTHPOBKY

CorsiacoBanue ¢ 3aM.

AupeKkTopa no YBP
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