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HOACHUTEJBHASA 3AIINCKA

IIporpamma (hakynbTaTUBHOIO Kypca IO MaTeMaTUKKe AJs o0ydaromuxcs § Kjaacca COCTaBlIeHa Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOM  00pa30BaTeNbHOM  MPOTrpamMMbl,
npencrasieHHblx B @I'OC OO0, a Takke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3YyJIbTaTOB
JTyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHUS, BOCIIUTAHMS U COLMAIM3ALMU OOy4arolluXcs, MpPEeACTaBIEHHONH B
¢benepanbHO paboyel mporpaMMe BOCIUTAHUS.

B cootBercTBHM C yueOHBIM IJIAaHOM 00Pa30BaTEIbHOIO YUPEXKICHHS Ha U3yuyeHHe (paKkyIbTaTUBHOTO
Kypca B 8 kiacce oTBoauTcs 1 yac B Heneno, 4yTo cocraBisieT 34 yaca 3a y4eOHBI TOI.

IIporpaMMa Kypca HanpaBJIeHa Ha PAaCIIMPEHUE 3HAHUM y4aluXcs 10 MATEMaTUKE, PA3BUTUE UX
TEOPETUUECKOI'0 MBILUIEHHSI U JIOTMYECKON KYJIbTYphI, T.K. BKJIIOYAET HOBBIE JUIS YUalllUXCsl 3a/1a4u, HE
cojiepkalirecs B 6a30BOM Kypce ajireopsl.

IIpu peanuzanuu JaHHOM NpPOrpaMMbl BO3MOYKHO IPUMEHEHHUE DJIEKTPOHHOTO OO0Yy4YeHUs |

JUCTAaHIIMOHHBIX ~ 00pa3oBaTeibHbIX  TEXHOJIOrMH. BocnuraTenbHbIi  KOMIIOHEHT — peau3yercs
nocpencTBoM Moaydist «IkonbHBIN ypok» pabodeii mporpaMMbl BOCTITAHHS

Conep:kanue pakyJbTaTUBHOIO Kypca

Yuciia 1 BbIYUCICHUA

KBagpartusiii kopenp u3 uucna. [lorsarue 06 mppannoHaabHOM Yucie. JlecaTHUHbIe MPUOIIKEHUS
uppauuoHanbHbIX uyucen. CBoiicTBa apupMETHUYECKHX KBaJpaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIC YK CTIA.

CreneHs ¢ 1enbIM [TOKa3zaresieM U e€ cBoiictBa. CTaHaapTHas 3alKch YKUCIIa.

Auaredpanyeckue BbIpaKeHHs

KBagpatublii TpEXUieH, pa3ioKeHUE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIIH.

Anrebpanyeckast apoOb. OCHOBHOE CBOICTBO anreOpandeckoi apobu. CioxkeHue, BbIYMTAHUE,
YMHOKEHUE, IeJIeHNe anredpandyeckux qpoodeil. PanmonanbHble BbIpaKeHUS U UX IPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHMe, GopMyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [IpocTeiiine qpoOHO-paliioHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIIpETAIlMS YPABHEHUM C ABYMS MTEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs IepeMeHHbIMU. [IprMepsl penieHus: CUCTEM HEITMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

HucnoBble HEpAaBEHCTBA M UX CBoMcTBa. HepaBeHCTBO ¢ OaHOM nepeMeHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JInHeliHble HepaBeHCTBa C O/IHON nepeMeHHOoM. CucTemMbl JTUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUMH

[Tonarue gpynkuuu. O6sacTb onpeAeseHnus U MHOXKECTBO 3HadeHUH ¢yHkuuu. CrocoObl 3aJaHus
GbyHKIHi.

I'paduk dynkuuu. Urenue cpoiictB ¢yHKuuu no e€ rpaduky. [Ipumepsl rpaduxos dyHKIUH,
OTPAXKAOIINX PEATBHBIE IPOLIECCHI.

DyHKIUY, OMHUCHIBAIOIIUE MPSAMYIO U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCUMOCTH, UX TpadUKH.
OyHKIUN Y = X2,y = X3,y = VX, y=|X|. 'padudeckoe perreHre ypaBHEHHIA U CUCTEM YpaBHEHUH.

Yerouipéxyroapauku. [lapamnenorpamm, ero mnpu3Haku M CBoicTBa. YacTHble ciydyau
napajuiesiorpaMMoB (TTPSIMOYTOJILHHK, POMO, KBaJpaT), MX MPU3HAKK U CBOMCTBA. Tpanerus, paBHOOOKas
Tpanenus, e€ CBOMCTBa U Mpu3HaKku. IIpsimoyroneHas Tpanenus.

Meron ynBoenuss Meauanbl. lLlenTtpanbHas cummerpus. Teopema @aieca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeyroibHHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[TogoOue TtpeyronpHUKOB, KOdbduIHeHT momo0us. [lpu3Haku TOMOOHMS TPEYrOJIBHUKOB.
[TpumeneHne Nog00HS MPH PELICHUH MPAKTUYECKUX 3a/1a4.



CeoiicTBa TuIOmAZCi TeoMeTpudeckux ¢uryp. DopMmynbl IS TUIOMAAUM  TPEYroOJbHUKA,
napasuenorpaMma, pom6a u tpamneuu. OTHOIIEHHE IUI0IMIaaeH MoKo0HBIX GUryp.

Brruucnienue miomanei TpeyroibHIKOB U MHOTOYT'OJIbHUKOB Ha KJIET4aTol Oymare.

Teopema I[Tudaropa. [Ipumenenne reopemsl [Iudaropa npu penieHuN MPaKTUYECKUX 3a]1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOro yrja IpsAMOYIOJIbHOIO TpeyrosbHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrucanHble U HEHTpaJIbHBIE YIVIBI, YTOJI MEXKIY KacaTeJIbHOW U XOPJAOU. YTIIBI MEXKIY XOpJaMH U
CEKyIIMMHU. BrucaHHele W ONMCAaHHBIE YETBIPEXYTONBHUKU. B3anMHOE pacnosiokeHue ABYX
okpykHoctell. Kacanue okpyxHocreil. O01mue kacaTrenbHble K JBYM OKPYKHOCTSIM.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
PAKYJIBTATUBHOI'O KYPCA HA YPOBHE OCHOBHOI'O OBIIIET'O

OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOSHHUS  Nporpammbl  ydeOHoro kypca  «['‘eomeTpus
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MNPOUUIOMY U HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKONM MAaTEMATUYECKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO OO0S3aHHOCTEW TpakJaHMHA W peaju3alid ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
MpoLeayp Tpa)xJaHCKOro oOImiecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
ATHUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKCHH HayKH, OCO3HAHHEM
BOKHOCTH MOPAJbHO-3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTaAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTH€ B PEHICHUM MPAKTUYECKUX 3aJad MaTeMaTHYECKON
HaMpaBJIEHHOCTH, OCO3HAHHEM BKHOCTH MaTeMaTHYeCKOro 0Opa3oBaHHUs Ha MPOTSHKEHWU BCEW JKU3HU
JUTsl yCTICTHOW NMPOGeCCHOHATBHOM NEITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM WHIAMBUIYATBbHON TPACKTOPUH OOpPA30BAHMS U KU3HEHHBIX IJIAHOB C y4ETOM
JUYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAJIIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MAaT€MaTUYECKUX OOBEKTOB,
3aJ1a4, peleHui, pacCyKeHUI, yMEHHUIO BUIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpHUEHTAIIMel B JeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKa, MPUPOJBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HAYKH Kak
chepsl 4eIOBEUECKOU JEATEIHHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYMMOCTH JJI PA3BUTHS [IUBWJIM3AINH,
OBJIQJICHUEM SI3bIKOM MaTEMaTUKM M MAaTeMAaTHMYeCKOW KyJIbTYpOW KakK CpEICTBOM ITO3HAHMS MHpA,
OBJIQJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH UCCIIE0BATENbCKOMN AESITENbHOCTH;

6) ¢usnueckoe BocnMTaHHE, (POPMHUPOBAHHE KYJAbTYPBI 3A0POBbS M 3MOLHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO TMPUMEHATh MaTEMaTUYECKHE 3HAHUS B HHTEpPECax CBOErO 3/10POBbs, BEIACHUS
3I0pOBOTO 00pa3a JKHU3HHM (370pOBOE MHTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U OTABIXA,
perynspHas ¢uznyecKas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(IeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOI'o e MpaBa JIPyroro 4elaoBeKa,

7) 3K0JI0OTHYECKOe BOCTIUTAHUE:



OpUCHTAIlMe Ha TPUMEHEHHWE MATEMAaTHUYECKUX 3HAaHWW MJIs pemIeHUs 3aaad B  00JacTH
COXPAHHOCTH OKPY>KaloIIe cpenbl, MIaHUPOBAHUS MOCTYIKOB U OLICHKHA MX BO3MOXHBIX MOCIEACTBUI
JUISL OKPYXKAIOIIeH Cpelbl, OCO3HAHHEM TIIOOATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJieM W MyTed uxX
peLICHHUS;

8) ananTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAJIbHON U IPUPOIHOI Cpebl:

FOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMNPEIEIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JAEATEIHbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JAPYTHUX JIIOJICH,
puoOpeTaTh B COBMECTHOM JCATEIHPHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 OIBITA JIPYTHUX;

HEOOXOMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHCIIe POPMYITHPOBATH UCH, TTOHATHS,
TUMOTE3bl 00 OOBEKTaxX W SBICHUSAX, B TOM 4YHCIIE paHEe HEW3BECTHBIX, OCO3HABATh JE(UIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAI[MIO0, BOCIPHUHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30OB, TPEOYIOIIMI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUsSI U ACUCTBUSA, (hOopMyIupoBaTh U
OIICHUBATH PUCKU W MOCIEICTBUS, OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble Jlornueckue AeicTBUA:

e BBUIIBJIATH M XapaKTEPH30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHUYECKHX OOBEKTOB, TOHSTHIA,
OTHOIICHUH MEXAy HOHATUAMH, (OPMYNIUPOBATh OIpPEAEICHUS IOHATUN, YCTAaHABJIUBATb
CYLIECTBEHHBIN MPHU3HAK KJIacCU(UKAIMKU, OCHOBaHUS 751 0000IIEeHUsI U CPaBHEHHSI, KPUTEPUH
MIPOBOIMMOI0 AHAJIN3A;

e BOCIpUHUMAThb, (OPMYJIHUPOBATH U IPEOOpPa3OBBIBATh CYXKJIEHUSA: YTBEpPAUTEIbHBIE W
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

e BBIABIATH MAaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUus B (paKkTax, JTaHHbBIX,
HAONIOJICHUSAX WM YTBEPKACHUSX, MpeIJiaraTb KPUTEPHUH JUIsl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

e JeNaTh BBIBOABI C WCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX ¥ HMHIYKTHBHBIX
YMO3aKJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e paszbupaTh [OKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEpXKIEHUH (TmpsMble W OT MPOTUBHOTO),
MPOBOAUTh  CAMOCTOSATEIBHO  HECJIOXHBIE  JIOKa3aTeJbCTBA  MaTeMaTH4YeCKHX  (DaKToB,
BBICTpaMBaTh apPryMEHTAllUI0, TMPUBOJUTH TIPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpaTh crmoco0 perieHus y4eOHON 3anadyu (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB PpEIICHHS,
BbIOMpaTh HanOoJIee MOAXOAAMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eliCTBUS:

e HCMONB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUIM HWHCTPYMEHT TO3HaHMs, (OPMYyIHpPOBAThH
BOMPOCHI, (GPUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO YCTAHABIMBATH UCKOMOE U
naHHOE, OPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

e TPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIM AKCIIEPUMEHT, HeOONbIIOoe
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOO0M;

e  CaMOCTOATENBHO (OPMYIHPOBaTh OOOOIIEHMS W BBIBOABI MO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJI0/IeHNUs1, UCCIIEIOBAHUS, OIIECHUBATh JOCTOBEPHOCThH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
0000IIIeHMI;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIABUIATH MPEATOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

e BBIBISITh HEJAOCTATOYHOCTh W W3OBITOYHOCTH HWHGPOPMAIMH, ITaHHBIX, HEOOXOIUMBIX JIJIS

pelieHus 3a1a4u;



BBIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3TUIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpAaTh (opMy MpeACTaBICHUS HH(OPMAIMK U WILTIOCTPUPOBATH PEIIacMble 33/1a4l CXEMaMH,
TuarpaMMaMu, HTHOU rpauKoi U UX KOMOMHAIUSMU;

OLICHUBATh HAI&KHOCTh HMHMOPMAIMM TI0 KPUTCPHUSAM, TPEAJIOKCHHBIM YUYUTEICM WU
chOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIIPHHUMATH U (OPMYIIHPOBATH CYXKIECHUSA B COOTBETCTBUH C YCIOBHSIMHU M ICIISIMHU OOIIECHHS,
SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PEIICHHUs 3a7[aui, KOMMCHTHPOBATH MOJIyUYCHHBIH Pe3ysIbTaT;

B Xo0J¢ OOCYXJIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
pelacMoii 3a7a4yu, BBICKA3bIBATh MJCH, HAICIICHHBIC Ha IMOMCK DPEIIEHHS, COMOCTABJIATH CBOM
CYXIEHHUS C CYKICHHSAMH APYIMX YYaCTHHKOB JHajora, OOHapy»KHBaTh Pa3inyve M CXOACTBO
MO3UIINH, B KOPPEKTHOU hopMe HOpMYyITUpOBATh Pa3HOIIIACHS, CBOM BO3PAYKCHHUS,;

NPEICTAaBIATh PE3YJIbTaThl PEIICHHUS 3aJaud, OKCICPUMCHTA, HCCICAOBaHMS, IPOCKTa,
CaMOCTOSTEIILHO BBIOMPATH (JOPMAT BBICTYIUIEHHSI C YIETOM 3a/1a4 IPE3ECHTAIUH U OCOOCHHOCTEH
ayJIUTOPHH;

MOHMMaTh M WCIOJb30BaTh MMPEUMYIICCTBA KOMAHIHOW W HWHAMBUIYaJIbHOW pabOTHI MpH
pelieHrH y4eOHBIX MaTEMaTHUYCCKHUX 3a71ay;

[PUHUMATH [I€Jh COBMECTHOM AEATEILHOCTH, MIAHKPOBATH OPraHU3aI[UI0 COBMECTHON PabOTHI,
pacmpenensaTh BHABI paboT, JOroBapUBATLCS, OOCYXIaTh MPOIECC W PE3yJIbTaT paboTH,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEI;

y4acTBOBATh B TPYIIIOBBIX (hopMax pabOThI (00CYkICHHS, 0OMEH MHEHUSIMH, MO3TOBBIEC IIITYPMbI
U JIpyrue), BBIMOJHATH CBOIO YacTh Pa0OOThl M KOOPAMHUPOBATH CBOM JCHCTBHS C IPYTUMH
YJICHaMH KOMaHJIbI, OLICHMBATh KAyeCTBO CBOETO BKJaaa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
cOpMyIMPOBAHHBIM yJaCTHUKAMU B3aHMOJICHCTBUSL.

PeryisiTuBHbIe YHHBepPCAJbHBIE YUeOHbIE IeiicTBUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aIrOPUTM pEIleHUs 3a7ayd (MM €ro 4acTb), BBIOMpATh
Croco0 pemeHuss ¢ y4€TOM UMEIOIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OPMALIUH.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJJIEKT:

BJaJIleTh CHoco0aMHM CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3ylbTaTa peIieHus
MaTeMaTHUYECKOH 3a7auu;
MpEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pELICHUH 33Jayd, BHOCUTH
KOPPEKTUBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HaWIEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa AeSITEeIbHOCTH MOCTABIEHHON LENIU U YCIOBUSM, OOBSCHATh
MPUYMHBl JIOCTH)KEHUS WIM HEJIOCTHXKEHHUS IeNIM, HaXOAUTh OIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y 00y4enus B 8 kiiacce 00yJaromuiics MOJY4IUT CIETYIOIINE TPEIMETHBIC PE3yIbTaThl:
Yuciia 1 BLIYUCJICHUSA
Hcnonb30BaTh HayadbHBIE MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIIBHBIX YHCEI JIJI1 CPABHEHHS,

OKpYTJICHHUA U BLIHHCHCHHﬁ, 1/1306pa>1<aTL JIeiCTBUTEIbHEIC YKCiIa TOYKaMH Ha KOOp,I[I/IHaTHOI‘;I HpHMOﬁ.

HpI/IMCHHTB IIOHATHC apI/I(bMCTI/IquKOF O KBaJApaTHOI'O KOpHA, HAXOAWUTb KBaJApPAaTHLIC KOPHH,

HCIOJIb3YSl TP HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJIHATH MpeoOpa3oBaHUs BBIPAKEHUH, COJIEpIKalINX
KBaJpaTHbIE KOPHH, HUCIIOJIb3Ysl CBONCTBA KOPHEH.



Hcnonp30Bare 3amucu OONBIIMX M MajblX YHMCEN C IMOMOIIBIO JECATUYHBIX ApPOOEH M cTeneHei
gucina 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh MOHATHE CTENEHU C IIeJbIM M0Ka3aTesIeM, BBINOIHATh NMPEoOpa30BaHMsl BbIpaXKEHUH,
COJIEPIKaIIMX CTEIICHU C LENIBIM [IOKa3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPA)KEHWH Ha OCHOBE IPABHI
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PackiagpiBaTh KBaspaTHbINA TPEXUICH HA MHOXKHATEIIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAXKEHUN [yl pEIICHUs pa3IMUYHBIX 337ad W3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKH.

YpaBHeHus 1 HEPaBEeHCTBA

Pemarp nuHelHbIE, KBaApAaTHBIC ypaBHEHUS M PAlMOHAIBHBIE YPABHEHMS, CBOIAILMECS K HUM,
CUCTEMBI JIBYX YPABHEHHUH C IBYMs [IEPEMEHHBIMHU.

[IpoBOoaMTH MpPOCTEHIIME HCCICAOBAHMS YPAaBHEHMM M CUCTEM YpPAaBHEHMH, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKux MpeACTaBIeHUN (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

IlepexoauTb OT CIOBECHOM (QOPMYJIHMPOBKM 3a7aud K €€ aireOpandeckod MOJENU € MOMOIIbBIO
COCTaBJICHUS] YPaBHEHMsI WJIM CUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPAaBHEHHMs, OLEHKH, peularb JIMHEHHBIE
HEpaBEHCTBA C OJHON MEpPEeMEHHOM W HX CHCTEMBbl, JaBaTh IpaUUecKyl0 WIUIIOCTPALUIO MHOXECTBA
pelIeHni HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[loHnMaTh ¥ HUCHOJB30BaTh (PYHKIHOHAIbHBIE TOHATHA M S3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HAYeHMs), OIpPENENATh 3HAaueHUE (QYHKLUMU IO 3HAYCHUIO apryMeHTa, ONpeAessaTb CBOMICTBA
¢byHKIMH M0 e€ rpaduKy.

Ctpouts rpaduKy JI€MEHTApHBIX (QYHKIUH BH/IA:

y=kix,y=x%y=x3y = x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (HYHKIMH 1O €& TpaduKy.

I'eomerpus

PacriozHaBaTh OCHOBHBIE BU/IBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCS UX CBOMCTBAMU
IIPY PELICHUN T€OMETPUYECKUX 3a/1ay.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHUSI METUAH TPEYroJibHUKA (LIEHTPa Macc) B PEIICHUH 3a/1a4.

Bnagers moHsTHEM cpelHEN JIMHUU TPEYrojbHUKAa W TpamleluH, NPUMEHSATh MX CBOMCTBAa IpH
peleHnn reoMerpuueckux 3anad. Ilone3oBarbesa Teopemoit daneca U TeopeMol 0 IPONOPLUUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIIECHUS IPAKTUYECKUX 3aad.

[IpuMeHsTh IpU3HAKK [T0100USI TPEYTOJIBbHUKOB B PEICHUH T€OMETPUUECKHX 3ajau.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHuss reOMETPUYECKUX W MPaKTHYECKHX 3ajad.
CrponTh MaTeMaTH4ECKYH) MOJENb B IMPAKTUYECKUX 3aJadyax, CaMOCTOSITENIBHO JEJIaTh 4YepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Brnanetp moHATHSAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa MPSMOYTOJbHOTO TPEYroJIbHUKA.
[Tonb30BaTbcst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

Bbruucnare (pa3iauyHbIME CIOCO0aMM) IUIOINAAb TPEYTroJbHUKA M IUIOLIAJd MHOTOYTOJBHBIX
¢uryp (mosp3ysich, TI/A€ HEOOXOAUMO, KalbKynaTopoMm). IIpUMeHATh TOJy4YeHHBIE YMEHHUS B
MPaKTUYECKHX 3ajjauax.

Bnagers mMOHATUSMHU BINHCAHHOTO M IIEHTPAJIBHOIO yIja, MCIOJB30BaTh TEOPEMbI O BIMCAHHBIX
yriax, yriax Mexay XopJamMH (CeKyIIMMH) M Yrie MEXIy KacaTelbHOM M XOpAOoW MpH pelieHuH
reOMETPUUYECKUX 3a7au.

Bnagerp moOHSTHEM ONHCAHHOTO YETHIPEXYTOJIbHHUKA, TPUMEHSATh CBOWCTBA OIKCAHHOTO
YeThIPEXYTOJIbHUKA [TPH PEIICHUHU 3a]1a4.



[IpuMeHATh NOJydEHHBIE 3HAHUS HA NMPAKTUKE — CTPOMTb MAaTEMAaTHMYECKHE MOJENN NI 3a1ad
peambHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOJA00HsS U
TPUTOHOMETPHUH (TI0JIB3YSICh, T1Ie HEOOXOIMMO, KABKYISATOPOM).

TemaTnyeckoe MIIAHUPOBAHUE

o Ne Kou- Tema 3ansaTust NpUMeYaHUs
2 n/n BO
2=
yac.
1 1 OrnpeneneHne MOyJIst
o 2 1 CpoiicTBa u rpaduk QyHKIIH Y = | X |
= §(3 |1 |Tpapme gymaum y =| /o)
2 g 4 1 I'padux pynkuun y =f(| x|)
== |9 1 I'paduk 3aBucumoctu |y | = f(x)
':‘ < 6 1 I'paduk 3aBucumoctu |y | =] f(x) |
2 2 7 1 YpaBHEHUsI, COJIEpKAIME MOYJIb
= 2|8 1 Pernienue ypaBHEeHHi ¢ HOMOIIBIO IOCTPOEHUS I'papHKOB
<
o Sl9 1 HepaBencTBa, cofepxaiiie Mo1yib
10 1 Pemenue HepaBeHCTB rpa)UuECKUM CIIOCOOOM
11 1 PemreHne ypaBHEHUN U HEPABEHCTB
12 1 MHorousneHsl
13 1 YMHOKE€HHUE MHOTOUYJIEHOB
14 1 Pa3nokeHrne MHOrouieHa Ha MHOKUTEIN
&
S |15 1 JleneHre MHOTOYJICHA HA MHOTOYWICH
g 116 1 Pemrenne ypaBHEHUH pa3ioKEHUEM Ha MHOKHUTEIN
o= |17 1 3HAKOMCTBO C IApaMETPOM.
E z 18 1 JluneitHoe ypaBHEHHE C MTapaMeTPOM
= ? 19 1 KBazspaTnuHo€E ypaBHEHHE ¢ TapaMeTPOM
M 220 1 3ajauu, CBOAIIMECS K UCCIIETOBAaHHUIO PACTIOIOKEHUS
% KOpHEH KBaApaTUYHON (QYHKIIMH
= |21 1 Pemienue ypaBHeHUi ¢ mapameTpoM ajire0pandeckum
CIoco0oM
22 1 Pemienue ypaBHeHMi ¢ mapaMeTpoM rpaguyeckium
CIoco0oM
23 1 IlocTpoeHHEe C MOMOIIBIO IUPKYJIS U JINHEWKH
E 24 1 IlocTpoeHre ¢ NOMOIIBIO UPKYJIS U TMHENKH
S 25 1 MHOroyroibHUKH Ha KieT4aTol Oymare
§ - 26 1 @urypsl Ha KBaIpaTHON peleTKe
v ¥ 27 1 VYTl ¢ BepIIMHAMY BHYTPH U BHE Kpyra
2 5 28 1 CBOICTBO MeIMaHbl TPEYTOJIbHUKA
2 2 29 1 CBOIICTBO OMCCEKTPHUCHI TPEYTOIBHUKA
£ 2130 1 ®opmyna ['epona
]
s 31 1 KacarenbHas, xopaa, paanyc, ceKymas
E 32 1 KacarenbHast, Xopaa, paauyc, cexymas
) 33 1 XOpasl ¥ AyTH
34 1 Perrenune reomerpudeckux 3agau u3 KUM-os OI'D




Kpurtepuu onneHuBaHusi 3HAHMH, YMEHHMH U HABBIKOB 00y4YaKOLIIUXCH.
JUist oLleHUBaHUS Y4EOHBIX JTOCTHKEHUI 00yJaroIuXCsl UCIONb3YETCsl CUCTEMA «3aueT-HezaueT». Kype

CUHMTAETCs 3aYTCHHBIM, €CITU yJaluiics BITONHIWI He MeHee 50% 3a1aHuil 3aueTHO padoThl, U
HE3aYTEHHBIM - €CJIM yJaliuics BeInoJHWmI MeHee 50% 3amaHui.

KonTpoabHas padora Nel

1 Bapuant
1.Y Hukonas ecTb 2 KOHBepTa: OOBIYHBIN U aBUA U 3 MapKH MPSIMOYTOJIbHOM, KBaIpaTHOM,
TpeyroiabHOU Gopmbl. CKOTBKUME criocobaMu Hukomaii MoKeT BEIOpaTh KOHBEPT M MapKy, YTOOBI
OTIIPaBUTh MUCbMO?
2.Y MBana MHOro poactBeHHUKOB. Otell oTua chiHa MBana- Bacunuii, a oren otua MBana  Hukonai.
Kak 30ByT oTia ceiHa orma MBana? a) Bacunuit Hukonaesuu; 6) Hukouait BacuibeBud; B) Bacunuit
WBanosuy; r) MiBan BacuibeBud; 1) iBan BacunbeBuy.
3.IToctpoiiTe rpaduk U BBIACIATE CBOUCTBA QYHKIIUHU Y = |X - 3|
4 IToctpoiite rpaduk GyHkmuu y =X + 7|x| + 6

2 BapuaHT
1.ITsaTepo yu€HbIX, yHaCTBOBABIIMX B HAyYHOU KOH(EPEHIINU, OOMEHSIMCh PYKOTIOXKATUSIMH.
CKOIbKO BCETO OBLIO CIIETAHO PYKOTIOKATHI?
2.B TpuaeBsTOM IapCcTBE KHUBYT phILapy U Jokenbl. Kaxmas ¢pasa peiiaps sSBIsieTcs HCTUHOM, a
Kaxas ¢ppasa JoKena- J0XHoH. OaHaX Il HECKOJIBKO KUTEIEH 1apCcTBa CUEI B KOMHATE, U TPOE U3
HUX npousHecnu cienyroiee. [lepsolil: «B komHate He Oosiee TpEX uenoBek. Bece oHM JIKebI».
Bropoii: «B komHaTe He Oonee 4 yenoBek. He Bce u3 HUX Jokenb». TpeTuil: «B KOMHATE POBHO 5
yenoBeK. POBHO Tpoe u3 HUX - Jukelbl». CKONBKO B KOMHATE JKELOB?
3.IToctpoiite rpaduK U BbAEIUTE CBOMCTBA PYHKIMH Y = [X + 3|
4. Tloctpoiite rpaduk QyHKIHH Y = X - 5[x| + 6

KonTtpoabHnas pabora Ne2
1 Bapuant
1.IToctpoiite rpaduk U BbICIUTE CBOWCTBA PYHKIUH Y = [X - 3[X]| - 4]
2.Pemmre HepaBeHCTBO X + 5%|-6>0
3. Pemure HepaBeHCTBO |2X + 3| - [4x — 3| <0
4. VccnenyiiTe U pemmTe ypaBHeHHE ax + 8 = a
3
2 BapHaHT
1.IToctpoiiTe rpaduk U BeLAETNTE CBOWCTBA PyHKIUHU y=!X-6!X!+5!
2.Pemmre HepaBeHCTBO [X - 5x| - 6> 0
3.Pemire HepaBeHCTBO |2X - 3| - [4x + 3| <0

4 Uccnenyiite u pemnre ypaBuenue (a-4)x =5
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