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MHNOACHUTEJIBHAS 3AIIMCKA

[TporpamMma hakynpTaTUBHOTO Kypca MO MaTeMAaTHKKE JUIsl O0yJaronuxces 8 Kjiacca COCTaBlieHa Ha
OCHOBE TpeOOBaHMH K  pe3ylbTaTaM OCBOGHHS OCHOBHOH  00pa3oBaTelbHON  MPOrpamMMBbl,
npeacrapieHHbix B @I'OC OO0, a Takke Ha OCHOBE XapaKTEPUCTHUKH IJIAHUPYEMBIX Ppe3yJIbTaTOB
JyXOBHO-HPABCTBEHHOT'O PAa3BUTHS, BOCHUTAHHS U COLMATU3ALUU OOy4aroUIMXCs, MPEICTaBICHHON B
denepanbHON paboueii mporpaMme BOCIIUTAHUSI.
B cootBeTcTBHY C yueOHBIM IIIAHOM 00pa30BaTEIBHOIO YUPEXKICHUS Ha U3ydeHHe (HaKkyIbTaTUBHOTO
Kypca B 8 kiiacce oTBoAMTCS 1 yac B Heleto, 4To cocTaBisieT 34 yaca 3a yuyeOHBIH TOJ.
[IporpamMma Kypca HampaBiieHa Ha paclIMpEHUE 3HAHUH yJaluxcs 10 MaTeMaTUKe, Pa3BUTUE UX
TEOPETUYECKOTO MBIIIJICHUS U JIOTHYECKON KYJIbTYPBHI, T.K. BKIIFOYAET HOBBIE JJISl YUAILIUXCS 3a/1a4H, HE
coJiepkarirecs B 0a30BOM Kypce anreOphl.

[Ipn peanuzanuu AaHHONM NHPOrpaMMbl BO3MOXKHO TIPUMEHEHHE OJJIEKTPOHHOTO OOY4YEeHUS W

IMCTAHIIMOHHBIX ~ OOpa30BaTElbHBIX  TEXHOJOTWH. BocmnuTatenbHBIE  KOMIIOHEHT — pealu3yercs
nocpencTBoM Moayist «IkonbHbINA ypok» pabodeii mporpaMMbl BOCTIUTAHUS

Conep:kanue pakyJIbTaTHBHOIO Kypca

Yucina v BBIYUCICHUA

KBanpatuslii kopeHb u3 uucna. [lonarue o6 uppannoHaibHOM yucie. JlecaTuuHble NPUOINKEHUS
uppalnMoHanbHbIX uKcend. CBOHCTBa apu]MeTHUeCKHX KBaJpaTHbIX KOpHEM M HMX HPHUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U BBIYUCICHUSAM. J{eiiCTBUTEIbHBIC YHCIIA.

Crenenb ¢ 1enbIM NoKa3aTeneM 1 €€ cBoiicTBa. CTaHgapTHas 3alych YUCIA.

Auaredpanyeckne BbIpa:KeHHs

KBanpaTHblil TpEXUIICH, Pa3JI0KEHUE KBAIPATHOTO TPEXUIICHA HA MHOXKHUTEIH.

Anrebpanyeckast apoOb. OCHOBHOE CBOWCTBO anreOpanueckod apoOu. CioxeHue, BbIYMTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. ParimonanbHble BoIpaKeHUS M UX IPeoOpazoBaHueE.

YpaBHeHHd U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, opMmyna KopHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [IpocTeiimume qpoOHO-paloHalbHbIE YPAaBHEHMSL.

I'paduueckas uHTEpHpeTaLXs YPaBHEHUN € IByMs IEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs IIepeMeHHBbIMU. [IpuMepsI pelieHns CuCTeEM HETMHENHBIX YPABHEHU C JBYMs IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33124 anredpanyeckum crocoooM.

UucnoBble HEPAaBEHCTBA W WX CBOWCTBA. HepaBEeHCTBO C OJIHOW MEepeMEHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OJHON nepeMeHHON. CHucTeMbl JIMHEHHBIX HEPaBEHCTB C OJIHOMN
IIEPEMEHHOM.

DOyHKUHUA

[Tonstue pynkmuu. O61acTh OMpeIeTICHUST 1 MHOXKECTBO 3HaUeHHUH GyHKIMUA. CIOCOOBI 3a1aHMs
GyHKIMH.

I'papux Qynkiun. Urenue cBoicTB (yHkimu no e€ rpadpuxy. Ilpumepsl rpadukoB QyHKIHIA,
OTPAXKAIOIINX PEATbHBIE TPOLIECCHI.

DyHKIUY, ONUCHIBAIOLINE MPSIMYI0 U 00paTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX I'pa(UKH.
Oynxupn Y = X2, Y = X3, y = Vx, y=|x|. Tpadudeckoe pemenre ypaBHEHHH 1 CHCTEM YpaBHEHHIA.

Yeroipéxyroabuuku. [lapamiemorpaMM, ero mnpu3Haku H  CBOMCTBA. YacTHele ciydau
napajiesIorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJpaT), UX MpHU3HAKK U cBoiicTBa. Tpaneuus, paBHOOOKast
Tpaneuusl, €€ cBoiicTBa U npu3Haku. [IpsMoyronpHas Tpanenus.

Meron yaBoenuss Menuanbl. lLlenTpanbHas cummerpus. Teopema Danmeca u  Teopema o
IIPONOPLIMOHAJIBHBIX OTPE3KaX.

Cpennue TMHAM TpeyroJbHUAKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa.

[TogoOue TpeyronbHUKOB, Kod(duiment mnoxodus. [IpusHaku m1OAOOMS TPEYroJHLHUKOB.
ITpumenenne nogo6ust Ipyu peIIeHNH IPAKTUYECKUX 3a1au.



CpoiicTBa TuIOmAZCi TeoMeTpudeckux ¢uryp. DopMmynbl IS TUIOMAAM  TPEYroOJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Bbruucnenne uomaneld TpEeyroJbHUKOB W MHOTOYTOJBHUKOB Ha KJeT4aTtoil Oymare.

Teopema [Mugaropa. [Ipumenenue teopems! [Indaropa npu penieHnu NpaKTHUECKUX 3a71ad.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOrO yrja MpsMOYIOJbHOIO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuroHomerprueckue GyHKiuu yrios B 30, 45 u 60°.

BrnucanHble 1 HEHTpaJIbHBIE YIJIbl, YTOJI MEXKIY KacaTelIbHOU U XOPAOU. YTIIBI MEXKIY XOpAaMH U
CEKyIIMMHU. BrucaHHple U ONKMCAHHBIE YETBIPEXYTONBHUKU. B3aWMHOE pacnosiokeHHue OBYX
okpy»kHoctell. Kacanue okpyxHocteil. O01mue kacaTenbHble K JByM OKPYKHOCTSIM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
PAKYJIBTATUBHOI'O KYPCA HA YPOBHE OCHOBHOI'O OBILIEI'O

OBPA30OBAHUA
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOCHHUS  IporpamMMbl  yueOHOTO  Kypca  «l'eomerpusi»
XapaKTePU3YIOTCSI:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUCKOM MaTeMaTHKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpasIaHCcKoe U IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K  BBIIOJIHCHUIO OOS3aHHOCTEH TpakJaHWHA W peaM3aliil  e€ro  Ipas,
MIPEJICTABJICHHEM O MAaTeMaTHYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SBICHUH,
MpoLEeayp TpaxJAaHCKOro oO0IIecTBa (HampUMeEp, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHIKEHUH HayKd, OCO3HAaHUEM
BOKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTH€ B PEHICHUU NPAKTUYECKUX 3aJad MaTeMaTUYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO O0pa3oBaHUs Ha MPOTSHKEHHH BCEW >KH3HU
JUTSl YCTICIHOW MPOGeCCHOHATBHOM NESITEIIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM
BBHIOOPOM U MOCTPOCHHEM HMHIUBUIYaTbHOU TPACKTOPUU 00pa3oBaHUS U KM3HEHHBIX MIIAHOB C YYETOM
JUYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K OMOILIMOHATBHOMY M ICTETHYECKOMY BOCHPHUSITHIO MAaTEMaTHYECKHUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHN|, yMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHMSA:

OpHUEHTAIINEH B JEATEIHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U OOIIECTBA, IOHUMAHHEM MaTEMaTHUYECKOW HAyKH Kak
chepsl 4eIOBEUECKOU JEATEIHLHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHS ITHUBUIIN3AIINH,
OBJIQJICHUEM SI3bIKOM MaTE€MaTUKM M MAaTeMAaTHMYeCKOM KyIbTypOW KaK CpEICTBOM ITO3HAHMS MHpA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATENbCKOM AESITENIbHOCTH;

6) ¢usuueckoe BocnUTaHUEe, (POPMHPOBAHWE KYJILTYPbl 310POBbSI M 3MOIMOHAJILHOIO
OJ1aromoJryqus:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHUUYECKHE 3HAHUS B HMHTEPECAX CBOETO 370pOBbs, BEJEHUS
3I0pOBOTO 00pa3a >KHM3HU (3A0POBOE THUTAaHHWE, COATTAHCUPOBAHHBIN PEXUM 3aHITHH W OTHAbBIXA,
perynspHas ¢u3znyeckas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:



OpHEHTAlMell Ha MNPUMEHEHUE MaTeMaTW4YeCKUX 3HaHWHM U1 pelleHus 3ajad B 00JIacTH
COXPAHHOCTH OKPYKAIOILEH Cpezbl, IIIaHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX ITOCIIEACTBUU
IUI OKpY’KaroIled cpesibl, 0OCO3HAHHEM TJ00aIbHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM M MyTed HxX
pelIeHNs;

8) aganTanus K H3MEHSIOIIUMCS YCJI0BHAM CONUAILHOM W PUPOIHON CpebI:

TFOTOBHOCTBIO K JCUCTBUSM B YCJIOBHMAX HEONPEIEIEHHOCTH, IIOBBILIEHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JAEATEIbHOCTb, B TOM YUCJIE YMEHHUE YUYHUTHCS y APYTHX JIIOJCH,
IpUOOpETaTh B COBMECTHOM J€SATEIbHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMIIETEHIMH U3 OMbITA APYIHX;

HE00XO0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCiIe (OPMYJINPOBATh UAEH, IOHATHUS,
rUNoTe3sl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIOUIHMI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U IeHCTBUA, (POPMYIHPOBATH U
OLIEHUBATh PUCKH U TIOCIEACTBUSA, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeIbHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1efiCTBUSA
ba3oBble Jlornueckue geicTBUs:

e BBIIBIITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKA MATEMATUYECKUX OOBEKTOB, IMOHSITHH,
OTHONIICHUH MEXAy MOHATUAMH, (HOPMYIHPOBATH OIpEAeICHHs] TMOHATUHN, YCTaHABJIMBAThH
CYLIECTBEHHBIN MPHU3HAK KJIaccU(UKAIIMKU, OCHOBaHUS 171 0000IIEHUsI U CPaBHEHHSI, KPUTEPUH
MIPOBOIMMOTO aHAJIN3A;

e BOCHPUHUMATh, (OPMYJIMPOBATH U MPEOOPa30OBLIBATH CYKICHHUSA: YTBEPAUTEIbHBIE U
oTpHUIaTeNbHbIE, EIMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBIABIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUus B (pakTax, JTaHHBIX,
HaOMIOJICHUAX W YTBEPXKICHUSX, MpeIaratb KPUTEPUHU IS BBIABJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeNnaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

e pa3dbuparh J0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHHH (TMpsMble W OT TPOTHUBHOIO),
MPOBOJIUTh  CAMOCTOATENIbHO  HECIOXKHBIC  JIOKAa3aTelIbCTBA  MaTeMaTHYEeCKUX  (DAKTOB,
BBICTpAaWBaTh AapryMEHTAIlUIO, TMPUBOAWTH TPUMEpPhl M KOHTPIPUMEPH, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATh crmoco0 perieHus y4eOHON 3anadyu (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMPATh HAMOOJIEE TOIXOA[IINN ¢ YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciie10BaTeIbCKHUE ACHCTBUS:

e HCIMONH30BaTh BOMPOCHI KaK WCCIEIOBATENbCKUNM HMHCTPYMEHT TO3HAHUS, (OPMYyIUPOBATH
BOIPOCHI, GUKCUPYIOIIHE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIUBATH HCKOMOE U
JTaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY HECTIOXKHBIM SKCIIEPUMEHT, HEOOJbIIOe
HCCIIEIOBaHNE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTY COOON;

e  CaMOCTOATENHbHO (QOopMyIHpOBaTH OOOOIICHHWS] W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOII0/IeHNsI, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MONYUYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
0000111eHMIT;

e TIPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH IMPEANOJIOXKEHUS O €Tr0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c undpopmanmei:

e BBIBIATH HENOCTATOYHOCTh U M30BITOUHOCTh HHGOpPMAIUH, ITaHHBIX, HEOOXOAMMBIX IJIf

pelieHus 3a1a4u;



BbIOMPATh, AaHAIU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATE HHPOPMALIUIO PA3IUUHBIX
BUJIOB U (JOPM IIPECTABICHMUS;

BbIOMpATh (OpMY MpecTaBIeHUs] MHYOPMAIMK U HIUTIOCTPUPOBATH PElIaeMble 3a71aui CXEMaMH,
IrarpaMMaMu, HHOM rpadukoi 1 uX KOMOWHAIMSIMU;

OLEHMBAaTh HAAEKHOCTh MHMOPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIEM MM
cOpMyIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHnKaTUBHBbIE YHUBEPCAJbHbIE y4eOHbIE 1eiCTBHS:

BOCIIPHHUMATH U (OPMYJIHPOBATH CYXKIAECHUSA B COOTBETCTBUHU C YCIOBHSIMH M LEISIMU OOIICHHMS,
SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMHUCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHEHUSI 110 XO/Ty PEIICHHUs 3a7a4i, KOMMCHTHPOBATH MOJIyUYCHHBIH Pe3ysIbTaT;

B X0/ OOCYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOIIEMBI,
pelacMoil 3a7a4yu, BBHICKA3bIBATH HJCH, HAICICHHBIC HA MMOMCK PEIIEHHUS, COIOCTABISATH CBOM
CYXKJIEHHUS C CYXKICHHSIMH JPYTrHX yYaCTHHUKOB JUajiora, 0OHApy:KUBaTh pasjiMuhe U CXOJCTBO
MO3UIINH, B KOPPEKTHOU hopMe HOpMYyTUpOBATh Pa3HOIIIACHS, CBOM BO3PAYKCHHS,;

MPEICTAaBIATh PE3Y/IbTAaThl PEIICHUS 3aJadd, OSKCIICPUMEHTA, HCCIICOBaHUA, IPOCKTa,
CaMOCTOSATEIILHO BBIOUPATh (hOPMAT BBICTYIICHUS C YUETOM 3a/1a4 MPE3CHTAIIMA U OCOOCHHOCTEMH
ayIUTOPHH;

MOHUMaTh M HWCIOJb30BaTh MPEUMYIICCTBA KOMAHIHOW W HWHAWBUIAYaJIbHOW pabOTHI MpHU
pElICHNH yueOHBIX MAaTEMaTUIECKUX 337134,

[IPUHUAMATH [I€Jh COBMECTHOM AEATEILHOCTH, INIAHKPOBATh OPraHU3aI[MI0 COBMECTHON PabOTHI,
pacrpeneNiaTh BHIbI pabOT, JOTOBapUBATHCS, OOCYKAATh MPOLECC W PE3YyJIbTaT pPabOTHI,
0000111aTh MHEHU HECKOJIBKHUX JIIONIEH;

y4acTBOBAThH B IPYIIOBIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHEHHUSMH, MO3TOBBIC I TYPMbI
U JIpyrue), BBIMOJHATH CBOIO 4YacTh Pa0dOThl M KOOPAMHUPOBATH CBOM JCUCTBHS C IPYTHMHU
YJicHAMA KOMAaH/Ibl, OICHMBATh KAa4eCTBO CBOCTO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
cOpMyITHPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe YyHUBepcaJbHble Y4eOHbIe 1elicTBUS
Camoopranmusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aJrOPUTM pEIleHUs 3adayd (MM €ro 4acTb), BBIOMpATh
crocod pemieHHs ¢ Y4E€TOM MMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM HH(OpMAIIIH.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHbIA HHTEJVIEKT:

BIIQJIETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI TMpollecca H  pe3yjbTaTa pelIeHus
MaTeMaTHUCCKOM 3a1a9H;
NPEIBUAECTh TPYAHOCTH, KOTOpPHIE MOTLYT BO3HUKHYTh I[pPU PEIICHUU 3370a4d, BHOCHUTh
KOPPEKTUBBl B JESATETbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWICHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTENH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEATCILHOCTH MTOCTABICHHOW IIEJIA U YCIOBUSM, OOBSICHATD
MPUYMHBl  JIOCTHDKEHUS WM HEIOCTIKEHUS IIeNd, HaXOJUTh OIMHOKYy, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 8 kijiacce 00y4aronuiicst MOJIy4IuT CIEIYIOIINE TPEIMETHBIC PEe3YIbTaThI:
Yucia 1 BLIYUCTIEHUS
Hcnonp30Barh HayaiabHbIE MPEICTABICHUS O MHOKECTBE JIEUCTBUTENIBHBIX YMCEII I CPABHEHHS,

OKpYTJICHHUA U BBI‘{PICHCHI/II‘;I, I/I306pa)KaTB JIeiCTBUTEIbHEIC YKCila TOYKaMHU Ha I(OOp,Z[HHElTHOfI HpﬂMOﬁ.

[IpumeHsTh TMOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIWTh KBaJpaTHbIE KOPHH,

UCIOJIb3YSl TP HEOOXOAMMOCTH KaJbKYJIATOP, BBINOJHATH MPeoOpa3oBaHusl BBIPAXKEHUH, COAEpIKAILIUX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.



Mcnonb30Bare 3anucH OONBIIMX M MajbIX YUCEN C MOMOINBIO JECATUYHBIX APOOEH M cTeneHel
gucia 10.

Auredpanyeckune BbIpasKeHH s

[IpuMeHATh MOHATHE CTENEHU C LEJbIM I0Ka3aTesIeM, BBINOIHATh MPEoO0pa3oBaHMsl BbIpaXKEHUH,
COJIEPIKAIIMX CTEIICHU C LEJIBIM IOKA3aTEIIEM.

BBINONMHATE TOXKAECTBEHHBIE IMPEOOPa30BaHUS PALUOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IIPAaBMII
NEHCTBUI HaJl MHOTOWICHAMH U aJlreOpandecKuMH IPOOsMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUsl BBIPAKEHUN JUIs pEIICHUS pa3IMuYHBIX 337ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKU.

YpaBHeHusI 1 HEPaBeHCTBA

Pemarp nuHeWHbIE, KBaApAaTHBIC ypaBHEHUS M PALMOHAIBHBIE YPABHEHMS, CBONAILMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH € ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIIME HCCICAOBAHUSA YPAaBHEHUMM M CHUCTEM YpPaBHEHUH, B TOM 4YHUCIE C
IPUMEHEHHEM TIpaduUecKux MpeicTaBIeHUl (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHE WIM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3ahadu K €€ anreOpandecKod MOJEIH C TOMOIIBIO
COCTaBJICHUS] YPAaBHEHMsI WJIM CUCTEMbl YpPaBHEHUW, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPAaBHEHHs, OLEHKH, peularb JIMHEHHBIC
HEPaBEHCTBA C OJHOW IMEPEeMEHHONW M WX CUCTEMBI, JaBaTh TpaHUUecKyl0 HIUTIOCTPALAI0 MHOXKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIHUU

[loHnMaTh ¥ HUCHONB30BaTh (PYHKIMOHAIbHBIE IOHATUA M S3bIK (TEPMHMHBI, CHMBOJIHMYECKHE
0003HAaYeHHS), OMNpPENENATh 3HAUeHHWE (QYHKIMU 10 3HAYCHUIO apryMeHTa, ONpPEIesiTh CBOWCTBA
¢dbyakumn 1o e€ rpaduky.

Ctpoutb rpag MKy 31eMEeHTapHbIX (QYHKIMNA BUJA:

y=k/x,y=x2y=x%y=|x|, y = VX, omichIBaTh CBOWCTBA YHCIOBOI (yHKIH 1O €& rpaduKy.

I'eomerpus

PacriozHaBaTh OCHOBHBIE BU/IbI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BATHCS UX CBOWCTBAMU
IIPU PELICHUN F€OMETPUYECKHX 3a/1a4.

[TprMeHsITh CBOMCTBA TOUYKHU IEpEeCceUeHUs MeaH TPEYrojJbHUKA (LIEHTpa Macc) B PELLIEHUH 3ajay.

Bnaners nmoHsATHEM CpelHEH JIMHUU TPEYroJbHUKA W Tpaleluy, NPUMEHITh UX CBOWCTBA IpU
peleHnn reomeTpuueckux 3anad. IlomszoBaTecs Teopemont Paseca U TEOPEMON O MPONOPLUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX JIJISl pELICHUs TPaKTHYECKHX 3ajad.

[IpumeHsTHh NpU3HAKK MOJ00US TPEYTrOJbHUKOB B PEILIEHUH T€OMETPUYECKUX 3a/1au.

ITonp3oBatbes Teopemoit Iludaropa st pemieHuss T€OMETPUUYECKHMX M MPAKTUYECKHX 3ajad.
CrponTh MaTeMaTH4ECKYIO MOJIENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JellaTh 4YepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JIIMHBI.

BiageTs noHATHAMM CHHYCA, KOCMHYCA M TAHT'€HCA OCTPOTO yIJla MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
ITosnp30BaTbCsA ATUMH NOHATUSMM I PEILEHUS IPAKTUYECKUX 3a1a4.

Boruncnsate (pa3nuyHbBIMU  CIIOCOOAMM) IJIOLIAAb TPEYrojJbHUKA M IUIOMAANM MHOTOYTOJIBHBIX
¢buryp (monb3ysach, TIae HEOOXOIUMO, KalbKynITopoM). IIpuMeHsATP TOJNydyeHHBIE YMEHHS B
IIPaKTUYECKUX 3aJadax.

Bnagers MOHATHSAMHU BIIMCAHHOTO M IIEHTPAJIBHOIO yIJla, MCIIOJIB30BaThb TEOPEMBI O BIIMCAHHBIX
yriaax, yriax Mexnay XopAaMH (CeKyUIMMH) M yIjie MEX]y KacaTelbHOW M XOpIOMl MNpH pelieHuu
F€OMETPUYECKHX 3a/1a4.

Bnagerp NOHSATHEM ONHMCAHHOTO YETBHIPEXYTOJIBHHMKA, IIPUMEHATH CBOWCTBA OINHMCAHHOTO
YeThIPEXYTOJbHUKA [IPU PEIICHNUH 3a]1a4.



IIpyMEHATh NOJydEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIM I 3anad
peanbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHHUS C TPUMEHEHHUEM MOJ00Ms U
TPUTOHOMETPHH (TIONB3YSACH, I71€ HEOOXOIUMO, KAIBKYIATOPOM).

TemaTnuyeckoe IIIAHUPOBAHUE

@ ] Koa- Tema 3aHsATHSA NPUMeYaHus
2 n/n BO
& = qac.
1 1 Ornpenenenne MOayIst
o 2 1 CsoiictBa u rpaduk GyHKIHU y = | X |
= § 3 1 I'padux dyrkumu y = | f(x)|
=« |4 1 I'padux pyuaxuuun y =f(| x |)
Z
= 5 1 I'paduk 3aBucumoctH |y | = f(x)
=2 - 6 1 I'paduk 3aBucumoctu |y |=|f(x) |
E 2 7 1 YpaBHeHus1, coaepKamme Moayinb
< 218 1 Penienue ypaBHEHHI ¢ TOMOIIBIO TOCTPOSHUSI FpaUKOB
=~ S|9 1 HepaBeHnctsa, comeprkamniie Moyib
10 1 Pemrenue HepaBeHCTB rpauIecKUM CIIOCOOOM
11 1 Pemenuie ypaBHeHU U HEPABEHCTB
12 1 MHorouieHsl
13 1 YMHOXEHUE MHOTOUYJIEHOB
14 1 PasnosxeHrne MHOTOWwIeHa HA MHOKHUTEIIN
§ 15 1 JleneHre MHOrowieHa Ha MHOTOWICH
g 16 1 Pemenne ypaBHeHUH pas3iioKEHUEM HA MHOKUTEIN
o =17 1 3HAKOMCTBO C ITapaMeTPOM.
S =18 1 JIunelHOE ypaBHEHME C TApaMETPOM
® S
= ? 19 1 KBagparnuHoe ypaBHEHHE ¢ TapaMeTpOM
M s120 1 3amaun, CBOAIINECS K HCCIEOBAHUIO PACTIONIOKEHHUS
g KOpHEH KBaipaTUYHOHN (pyHKINHU
= =
= |21 1 Pemenue ypaBHeHU# ¢ mapaMeTpoM aaredpandyeckum
CrocooomM
22 1 Pemienue ypaBHeHMi ¢ mapaMeTpoM rpapuueckum
CrocooomM
23 1 IlocTpoeHne ¢ MOMOLIBIO HUPKYJIS U TMHEUKH
= 24 1 [TocTpoeHne ¢ MOMONIBIO HUPKYIIS U JIMHEHKH
§ 25 1 MHOTOYTOJIbHUKHM Ha KJIETYaTol Oymare
= 26 1 @urypsl Ha KBaJJpaTHOM pEIIETKE
= s |27 1 VYTibl ¢ BEpIIMHAMU BHYTPHU U BHE Kpyra
E ? 28 1 CBolicTBO MeIMaHbl TPEYTOJIbHUKA
2 2 29 1 CBOICTBO OMCCEKTPHCHI TPEYTOIbHUKA
e 2130 1 dopmyina ['epona
g 31 1 Kacarenbnas, xopaa, paanyc, cekymas
= 32 1 KacarenbHast, xopaa, paguyc, ceKymas
o]
A 33 1 Xopabl ¥ ayru
34 1 Pemienne reomerpuueckux 3amad u3 KUM-os OI'D




Kpurtepuu onieHuBaHus 3HAHUI, yMEHNMH M HABBIKOB 00y4aI0IIMXCS.
J151 olieHMBaHUA y4eOHBIX TOCTHKEHUI 00y4aroIInXCsl UCIIOJIb3YEeTCs chucTeMa «3adeT-He3auer». Kypc

CUHMTACTCS 3aYTCHHBIM, €CIIM yJaluics BBITTOHII He MeHee 50% 3amaHuii 3aueTHOM paboThI, U
HE3aYTEHHBIM - €CJIM y4auiuics BeINoJIHII MeHee 5S0% 3agaHuid.

KonTtpoabnas padora Nel

1 Bapuant
1. Y Hukomnas ecth 2 KOHBepTa: OOBIYHBIN U aBHA U 3 MapKH PSIMOYTOJIbHOM, KBaIpaTHOM,
TpeyroiabHOU Gopmbl. CkonbkuMH criocobamu Hukomait MokeT BEIOpaTh KOHBEPT U MAPKYy, YTOOBI
OTIIPaBUTh MMUCbMO?
2.Y WBana mHoro pojctBeHHHKOB. Otely oTiia cbina MBana- Bacumnuid, a orery ora MBana  Hukonaii.
Kak 30ByT oT11a ceina otua MiBana? a) Bacunuii Hukonaesuy; 6) Hukonaii BacunseBuy; B) Bacunmit
WBanosuy; r) MiBan BacuibeBud; 1) iBan BacunbeBuy.
3.IToctpoiiTe rpaduk 1 BeIICTUTE CBOMCTBA QYHKIUH Y = [X - 3|
4.Tlocrpoiite rpadpuk GyHKIMH y =X + 7|x| + 6

2 BapuaHT
1.IIsTepo y4€HbIX, y4aCTBOBABIIUX B HAy4YHOU KOH(EpEeHLUH, 0OMEHITUCH PYKOIOKATUAMHU.
CKOIbKO BCETO OBLIO CIIETAHO PYKOTIOKATHI?
2.B TpuzeBsTOM HapcTBE KUBYT phlllapy U Jokelbl. Kaxknas ¢ppasa peiaps sSBiIsSeTCS UCTUHOM, a
Kakaas ppasa Jokena- J0KHoM. OHaX 1l HECKOJIBKO KUTEJEH IapcTBa CUJIENIM B KOMHATE, U TPOE U3
HUX NpousHecau cienyroinee. [lepolil: «B koMHate He Ooisiee TpEX yenoBek. Bee oHUM JKeb».
Bropoii: «B komHate He Ooiiee 4 yenoBek. He Bce u3 HUX kensly». TpeTnii: «B KOMHATE POBHO S
4enoBeK. POBHO Tpoe u3 HUX - Jkerbl». CKOJIBKO B KOMHATE JKELIOB?
3.ITocrpoiiTe rpad¥K U BBIICIUTE CBOMCTBA GYHKIUH Y = [X + 3|
4. TToctpoiite Tpaduk GyHKIUU y = X - 5|x| + 6

KonTposbnas padora Ne2
1 BapuanT
1.TToctpoiite rpaduk u BeIIeIUTE CBOicTBA QyHKIMHU Y = [X - 3|X] - 4]
2.PemnTe HepaBeHCTBO [X + 5x|-6>0
3. Pemure HepaBeHCTBO [2X + 3| - [4x — 3| <0
4.UccnenyiiTe u pemuTe ypaBHeHue ax + 8 = a
3
2 BapHaHT
1.IToctpoiite rpaduk u BeIAENIUTE CBOMCTBA QyHKIIMHU y=!X-6!X!+5!
2.PemnTe HEpaBEeHCTBO |X - 5x|-6>0
3.Pemmre HepaBeHCTBO |2X - 3| - [4x + 3| <0

4. Uccnenyiite u pemute ypaBaenue (a-4) x =5
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