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HNOACHUTEJIBHASA 3AIIUCKA

IIporpamma (hakynbTaTUBHOIO Kypca IO MaTeMaTUKKe AJs o0ydaromuxcs § Kjacca cCocTaBlIeHa Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW  00pa30BaTeNbHOM  MPOTrpamMMbl,
npeactaBieHHbix B @I'OC OO0, a Takke Ha OCHOBE XapPAKTEPUCTUKH IUJIAHUPYEMBIX pPE3yJbTaTOB
JTYXOBHO-HPAaBCTBEHHOI'O Pa3BUTHUS, BOCIIUTAHMS U COLMAIM3ALMMU OOy4aroluXcs, MpPEeACTaBIEHHONH B
¢benepanbHOl paboyel nporpaMMe BOCIUTAHUS.
B cootBercTBHM C yueOHBIM IIIAaHOM 00Pa30BaTEIbHOIO YUPEXKICHHs Ha U3ydyeHHe (paKkyIbTaTUBHOTO
Kypca B 8 kiacce oTBoauTcs 1 yac B Heneno, 4yTo cocraBisieT 34 yaca 3a y4eOHBI TOI.
IIporpamma Kypca HalpaBjieHa Ha pacIIMPEeHUe 3HAHUN yJaluXxcs 10 MaTeMaTHKe, Pa3BUTHE UX
TEOPETUUECKOI'0 MBILUIEHHSI U JIOTMYECKON KYJIbTYphI, T.K. BKJIIOYAET HOBBIE JUIS YUalllUXCsl 3a/1a4u, HE
cojiepkaliuecs B 6a30BOM Kypce ajireopsl.

IIpu peanuzanuu JaHHOM NpPOrpaMMbl BO3MOYKHO IPUMEHEHHUE DJIEKTPOHHOTO OO0Yy4eHUs U
JMCTAaHIIMOHHBIX ~ 00pa3oBaTeibHbIX  TEXHOJIOTMH. BocnuraTenbHbII  KOMIIOHEHT — peau3yercs
nocpencTBoM Moayist «IIkonbHBIN ypok» pabodeii mporpaMMbl BOCTITAHHS

Copepxanue pakyJbTATUBHOIO Kypca

Yuciia 1 BbIYUCICHUA

KBagpartusiii kopenp u3 uucna. [lorsarue 06 mppannoHaabHOM Yrcie. JlecaTHUHbIe PUOIKEHUS
UppalnuoHanbHbIX uyucen. CBoiicTBa apupMETHUYECKHX KBaJpaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BEIYUCICHUSIM. [leficTBUTENbHBIC YK CTIA.

Crenensb c 1eNIbIM TIOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

Auaredpanyeckue BbIpaKeHHUs

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast qpoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil npoou. CiokeHue, BBIYMTAHUE,
YMHOKEHHeE, JeJIeHHe alreOpandeckux aApooeil. PanonansHble BIpaskeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, opMmyna KopHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiine qpoObHO-paliioHaIbHbIE YpaBHEHUS.

I'paduueckas uHTEpHpeTalys YpaBHEHHH ¢ IBYMs IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUM
C IByMs NiepeMeHHbIMU. [IprMepsl perieHuss CUCTEM HEITMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perrenne TekCTOBBIX 33724 anreOpanyeckuM CIocoOOM.

HucnoBble HEpaBEHCTBA M UX CBoMcTBA. HepaBeHCTBO ¢ OHOM nepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBeHCTBA ¢ OJHON nepeMeHHOW. CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUH

[Tonarue gpynkuuu. O6iacTb onpeAeseHus U MHOXKECTBO 3HaueHUH (yHkuuu. CrocoObl 3aJaHus
(byHKIMH.

I'paduk dynkuuu. Urenue cpoiictB ¢yHKuuu no e€ rpaduky. [Ipumeps! rpaduxos dyHKUUH,
OTPAXKAOIINX PEATbHBIE IPOLIECCHI.

DyHKIUH, OMHUCHIBAIOIIUE MPSAMYI0O U 0OpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX IpadUKH.
OyHKIMN Y = X2,y = X3,y = VX, y=|X|. 'padudeckoe perreHre ypaBHEHHA U CUCTEM YpaBHEHUH.

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

Meron yaBoenuss Meauanbl. lLlenTtpanbHas cummerpus. Teopema @aneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.



CpenHue MMHMM TPEYroibHHUKA U Tpanenuu. LlenTp Macc TpeyroyibHuKa.

[Tomobue TtpeyronbHUKOB, KodhdunueHT momodbus. I[IlpuzHakum nOAOOUS TPEYrOIHHUKOB.
[Tpumenenne nog00OHs MPH PELICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa TwIOmAAei TeoMeTpudeckux ¢uryp. Dopmynsl IS TUIOMIAAUM  TPEYrOJbHUKA,
napasiesniorpaMma, pom6a u tpanenuu. OTHOIIEHHE II0IaAei Mo100HBIX GUryp.

Brruncnenue miuomaaei TpeyroabHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTOW Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3ajad.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOroO yrja IpsAMOYIOJIbHOIO TpeyrosbHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIACCTBO. Tpuronomerpudeckue GpyHkuu yrios B 30, 45 u 60°.

BrucanHble U HEHTpaJIbHBIE YIVIBI, YTOJI MEXKIY KacaTeJIbHOW U XOPJAOU. YTIIBI MEXKIY XOpJaMH U
ceKylmuMmu. BrnucanHple ¥ ONMCAaHHBIE YETHIPEXYTOJIBHUKHM. B3auMMHOE pacloNoKeHHe JBYX
okpykHoctell. Kacanue okpyxHocteit. O01mue kacaTrenbHble K IByM OKPYKHOCTSIM.

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

OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  NporpamMmbl  ydeOHoro kypca  «['‘eomerpus»
XapaKTEePUIYIOTCS:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MNPOLUUIOMY MU HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXEHUAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKONM MAaTEMATUYECKOW IIKOJIbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA U pealu3alud ero Ipas,
MPEJICTABJICHUEM O MAaTEeMaTHYeCKMX OCHOBaX (DYHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
MpoLEYyp Tpa)xJaHCKOro oOImiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHUIO
ATHUYECKHX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX MPUHILUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Yy4yacTHE B pEIICHUH TMPAKTUYECKUX 3a/lad MaTeMaTU4YeCKOu
HaIMpaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTeMaTHYeCKOro 0Opa3oBaHHUs Ha MPOTSHKEHWU BCEW JKU3HU
JUIS YCHEIIHON Mpo(ecCHOHANBHOM NIEeATENHbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM WHIAMBUIYATBbHON TPACKTOPHH OOpPa30BAaHMS U KU3HEHHBIX IJIAHOB C y4ETOM
JIMYHBIX HHTEPECOB M 00IIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPHUATHIO MATEMaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHN|, YMEHHUIO BUJIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINEH B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, IPUPOIBI U OOIIEeCTBa, TOHMMAHUEM MAaTeMaTUYeCKOW HAyKH Kak
chepsl 4eIOBEUECKOU JEATEIHPHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYMMOCTH I PA3BUTHUS [IUBWIJIM3AINH,
OBJIQJICHUEM SI3bIKOM MaTE€MaTHKH M MAaTeMAaTHYeCKOM KyJIbTYpOW KakK CpPEICTBOM ITO3HAHHS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIE0BATENbCKOMN JAESITENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMUPOBAHHE KYJIbTYPbI 3A0POBbS M 3MOIHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTHIO TPUMEHATh MaTEMaTHYECKHE 3HAHWS B HHTEpPECax CBOETO 3JI0POBbS, BEIACHUS
3I0pOBOTO 00pa3a JKW3HHM (370pOBOE MHTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U OTABIXA,



perynsipHasi ¢u3UYeCcKass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIeKCHU, IPU3HAHUEM CBOETO
MpaBa Ha OMHUOKY U TAKOTO K€ MpaBa APYroro 4eioBeKa,

7) 3K0JI0OTHYECKOe BOCTIUTAHUE:

OpUEHTalle Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWW [UIs pelieHHus 3ajad B o0jacTu
COXPAHHOCTH OKpYKaoIlel cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB U OIIEHKU HUX BO3MOXKHBIX MOCIEICTBUI
JUISL OKpPYXKAIOIIEH Cpenibl, OCO3HAHHEM TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJieM M MyTed X
penieHus;

8) ajanTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAJIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JAEATEIHLHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y APYTHUX JIIOJICH,
pHOOpPETaTh B COBMECTHOM JI€ATEIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

HE00XO0IMMOCThIO B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucie GOPMYJIUPOBATh UAEH, TOHSITHS,
TUNOTE3bl 00 OOBEKTaxX M SABICHUSAX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HAaBaTh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYALMIO Kak
BBI30B, TPEOYIONINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUsS] U IeUCTBUA, (HOPMYIUPOBATh U
OLICHHUBATh PUCKU U MOCIEACTBUS, JOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBble 1oruyeckue geiicTBUA:

e BBUIBJIATH M XapaKTEPU30BATh CYILECTBEHHbIC NMPU3HAKH MATEMaTHUYECKHX OOBEKTOB, MOHSATHM,
OTHOIICHUH MEXAy HOHATUAMH, (OPMYIUPOBATh OIpPEAEICHUS IOHATUN, YCTAaHABJIUBATb
CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAINK, OCHOBAHUS i1 000OIICHUST U CpaBHEHHSI, KPUTEPUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHMMATH, (OPMYJIMPOBATH U IPeoOpa3oOBbIBATh CYXKJIEHUS: yTBEPAUTENbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

e BBIABIIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTUBOpEUUs B (paKkTax, JTaHHBIX,
HAOMIOACHUAX U YTBEPXKACHUSX, MpeajaraTb KpUTEPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

e JleJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

e pa3bupaTh JOKa3aTeJbCTBA MATEeMATHYECKUX YTBEp)KIEHHM (MpsMble M OT HPOTHBHOIO),
IPOBOJIUTH ~ CAaMOCTOSATENBHO  HECIOXKHbIE  JOKa3aTelbCTBA  MaTeMaTHYecKuX  (hakToB,
BBICTpPAaMBaTh AapryMEHTAlUIO, TPUBOAWUTH TPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXK/ICHNUS;

e BbIOMpaTh croco® pemeHUs y4yeOHOW 3ajauM (CpaBHHMBATh HECKOJIBKO BApUAHTOB pPELICHMS,
BbIOMpPaTh HanboJee MOIXOASIIMNI ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

e HCINOJb30BaTh BONPOCHI KaK HCCIIENOBATENbCKUM HHCTPYMEHT TO3HaHMs, (OPMYJINPOBATH
BOIMPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MMO3UIIHI0, MHEHHE;

e IPOBOJUTH IO CAMOCTOSATENBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIM SKCHEPUMEHT, HEOOJbIOE
UCCIIEIOBaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEeKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXTy CO00ii;

e  CaMOCTOATENBHO (OPMYIHPOBaTh OOOOIIEHMS W BBIBOABI MO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJI0ICHNUS, UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTD IMOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U
0000IIICHMI;

e TPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCa, a TAKXKE BBIIBUTATH MPEANOIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSIX.



Pa6ora ¢ nundopmanmeii:

BBISIBIIAITh HEAOCTATOYHOCTh W M30BITOYHOCTh WH(GOpPMAIMU, ITaHHBIX, HEOOXOIUMBIX IS
peLIeHus 3a1a4u;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3ITUUYHBIX
BUJIOB U (JOPM IIPECTABICHMUS;

BbIOMpATh (hopMy MpeaCcTaBICHUS HH(OPMAIMH U WILTIOCTPUPOBATH PEIIAEMbIE 33/1a4l CXEMaMH,
IrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJI&KHOCTh MHMOPMALMM IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM WU
c(OpPMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYKACHUA B COOTBECTCTBUU C YCIIOBUSAMH U LCIIIMHA O6H.I€HI/ISI,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUSI 110 X0y PELIeHUs 3a7jaui, KOMMEHTUPOBATh [1OJIy4YCHHBIH pe3ysbTar;

B Xoie OOCYXIEHUS 3aJaBaTb BOIPOCHI IO CYLIECTBY OOCYXKIAaeMOH TeMbl, NPOOIEMBI,
pemaeMoﬁ 3aa4yy, BBICKA3bIBATb HWACHU, HALCJICHHBIC Ha IIOUCK PCHICHHA, COIMOCTABJIATH CBOU
CYXJIEHUS C CYXJIEHHSAMM APYIMX YYaCTHUKOB JHajora, oOHapyuBaTh pa3jinyve M CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIACHsl, CBOM BO3PAKEHMUS;

NpCACTABIATE PE3YyJIbTAaThl PCIICHHUA 3aJadd, OKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (pOpPMAT BBICTYIUIEHHSI C YUETOM 33a4 IPE3EHTALUU U OCOOCHHOCTEN
ayJAUTOpUH;

[IOHMMaThb M HCIOJb30BATh MPEUMYLIECTBA KOMAHIHOW M WHAMBUIYaJIbHOM pabOThl NpHU
peuiCHUN yqe6me MaTEeMaTU4YCCKUX 3aaa4,

IIPUHUMATD 11€JIb COBMECTHOM JEATENIbHOCTH, INIAHUPOBATh OPraHU3al[Ml0 COBMECTHON paboThl,
pacripenieniaTh BHIbl paboT, JIOroBapuBaThbcs, OOCYKAATh IPOLECC U PE3ynbTaT pPadoTHI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CykIeHHsI, 0OMEH MHEHUSMH, MO3TOBBIE ILITYPMbI
U JIpyTHE), BBHINOJHATH CBOIO 4YacTh pPabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C JIPYTUMHU
YJICHaMH KOMaH/bI, OIICHHBATh Ka4YC€CTBO CBOCI'0 BKJIaJla B 06HIPII>1 IMPOAYKT IO KPUTCPHAM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHUCTBHSL.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aJTOPUTM pelIeHHs 3afaud (WIM €ro 4acTh), BbIOMpaTh
Croco0 pemeHuss ¢ y4€TOM HUMEIOIUXCS pPECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(OpMAIIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJJIEKT:

BIAJeTh CHOCO0AaMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M Ppe3ylbTaTa peIIeHUs
MaTeMaTHYECKOH 3a7auu;
IIPENBUJIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IIpM pELICHUM 3aJayd, BHOCHUTH
KOPPEKTUBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HaWIEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LENIU U YCIOBUIM, OOBSICHATh
NPUYUHBI JIOCTWKEHUS WJIM HEIOCTHXKEHUS IIeJM, HAXOAWTh OHIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K xoHIiy o0y4enus B 8 kjiacce 00yJaromuiics MOJy4IUT CIETYIOIINE TPEIMETHBIC Pe3yIbTaThl:
Yucaa v BEIYMCJIEHUA
Hcnonb30BaTh HayadbHBIE MPEICTABICHUS O MHOKECTBE JIEUCTBUTENIBHBIX YHCEI JJI1 CPABHEHHS,

OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC UHCIIa TOUKAMHU Ha KOOPIAUHATHON MPSIMOH.



[IpuMeHATh TOHATHE apU(METHUECKOrOo KBAJAPAaTHOIO KOPHSA, HAXOAMTh KBaJpaTHblE KOPHH,
UCTOJB3Ysl MPH HEOOXOAUMOCTH KaJbKYJISATOP, BBHIIOJIHATH MPE0oOpa3OBaHMsI BBIPAKEHHUH, COAEpIKAIINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bare 3anucu OONBIIMX M MajbIX YHMCEN C IMOMOIIBIO JECATUYHBIX ApoOEH M cTeneHei
guciaa 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHSATh MOHATHE CTETEHU C IIeNBIM TOKa3aTesIeM, BBIMOIHATh MPEOOpa3oBaHMs BhIPAKEHUH,
COJIEPIKaIIMX CTEIICHU C LENBIM IIOKa3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpPa30BaHUs PALMOHAIBHBIX BBIPQ)KEHUH Ha OCHOBE IPABMI
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUN JUIs pEIICHUs pa3IM4YHBIX 337ad W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHHs U HEPaBEeHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE ypaBHEHUS U PALMOHAJIBHBIE YpaBHEHMS, CBOJAIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoguTh mHpOCTEHIINE HCCIEAOBAHUS YPAaBHEHUHM M CUCTEM YpPAaBHEHUH, B TOM 4YHCIE C
IIPUMEHEHUEM TpauUecKUX MPEJCTaBICHUN (yCTaHaBIMBATh, MMEET JIM YypaBHEHHE WJIM CHUCTEMa
YpaBHEHUM pEILIEHUs], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexoauTb OT CIOBECHOM (QOPMYJIHMPOBKM 3a7aud K €€ aireOpandeckod MOJENU € MOMOIIbBIO
COCTAaBJICHUS YPABHEHMsI WM CHCTEMbl YPAaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTarT.

[IpumeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB Ul CpPAaBHEHHUS, OLEHKM, peularb JIMHEWHBIE
HEpaBEHCTBA C OJHON MEpPEeMEHHOM W UX CHCTEMBbl, JaBaTh IpaUUecKyl0 WIUIIOCTPALMI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumars ¥ wHcCHoNb30BaTh (YHKIUMOHAJIBHBIE IOHATUS M A3BIK (TEPMHUHBI, CHUMBOJUYECKHUE
0003HaYeHHUsI), ONpEAeNATh 3HaueHHWe (YHKUMU [0 3HAYEHHMIO apryMeHTa, ONpEIeNATh CBOMCTBA
¢byHKIMU 1o e€ rpaduKy.

Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUIA:

y=kix,y=x%y=x3y = x|, y = Vx, onuichIBaTh CBOICTBA YHCIOBOI (HYHKIMH 11O €& TpaduKy.

I'eomerpus

PacriozHaBaTh OCHOBHBIE BH/IBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS UX CBOMCTBaAMU
IIPY PELICHUN T€OMETPUYECKUX 3a/1ay.

[TpuMeHATH CBOICTBA TOUKH MEpECceUeHUs] MeIMaH TPEeYroJIbHUKa (LIEHTpa Macc) B peIIeHUH 3a/1a4.

Bnagers moHsTHMEM cpelHEN JMHUU TPEYrojbHUKAa W TpamleluH, NPUMEHSATh MX CBOMCTBAa IpH
pelieHnn reoMerpuueckux 3anad. [lonp3oBarbes Teopemoit daneca u TeopemMol 0 MPONOPLUUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3aad.

[TpuMeHATH pU3HAKH [TOI00US TPEYTOJILHUKOB B PEIIEHUN FTEOMETPUUECKUX 3a/1aU.

[Tonb3oBatbes Teopemoit Ilucdaropa ans pemieHus reoOMETPUYECKUX W MPaKTHYECKUX 3ajad.
CrpouTh MaTeMaTHYECKYIO MOJIelb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JeJlaTh 4YepTéx u
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Brnaners NOHATUSAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa MPSMOYTOJbHOTO TPEYTroJIbHUKA.
[Tonb30BaTbCst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMU CcIIOCOOaMM) IJIONIAAb TPEYrojJbHUKA M IUIOMAAM MHOTOYTOJIBHBIX
¢uryp (mosb3ysich, TI/€ HEOOXOAUMO, KalbKynaTopoMm). IIpUMeHATh TOJIy4YeHHBIE YMEHHUS B
MIPaKTUYECKUX 3aJadax.

Bnagers moOHATUSMU BINHCAHHOTO M IIEHTPAJIBHOIO yIja, MCIOJb30BaTh TEOPEMbI O BIMCAHHBIX
yriaax, yriax Mexay XopAaMmH (CeKyUIMMH) M yrie MeXJIy KacaTelbHOW M XOpAOoHl MpH peleHUH
reOMETPUUECKUX 3a7ad.



Brnagetp nDoOHATMEM ONMCAaHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOWCTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh TONYyYEHHBbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MATEMATHMUYECKHUE MOJENH Uil 3a/ad
peaibHOM JKM3HHM U TPOBOAMTH COOTBETCTBYIOIIME BBIYHMCICHUS C TMPUMEHEHHEM TMOoAo0us U
TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

TemaTuuyeckoe MJIAHUPOBAHUE

o Ne Kou- Tema 3ansaTus NpUMeYaHus
2 n/n BO
R yac.
1 1 OrnpezenieHne MOyJst
o 2 1 CgoiicTtBa 1 rpaduK GYHKIHHA y = | X |
= §[3 |1 | Tpaguc gymaum y =] f)
28 4 1 I'paduk pynxkuuu y=f(]x|)
== |5 1 I'padux 3aBucumoctu | y | = f(x)
=l 6 1 I'paduk 3aBucumoctu |y | =| f(x) |
E § 7 1 YpaBHeHuUs1, cofepKalme Moa1yilb
= 2|8 1 Penrenne ypaBHEHMI ¢ TOMOIIBIO TOCTPOCHUS TPAPHKOB
E. B 1 HepaBeHcTBa, cofepxaliye Mo1yJib
10 1 Pemenne HepaBeHCTB rpa)MIECKIM CITOCOOOM
11 1 Pemenne ypaBHeHU U HEPABEHCTB
12 1 MHorouseHsl
13 1 YMHOXEHHUE MHOTOWICHOB
14 1 PasnoxeHne MHOTrOUIEeHa HA MHOKUTENH
§ 15 1 JleneHre MHOrO4YJI€Ha Ha MHOTOWIEH
g |16 1 Pemenne ypaBHeHUH pa3noKeHUEM HA MHOKUTENN
: = |17 1 3HaK0vMCTBO C TapaMeTPOM.
zZ 18 1 JIuHelHOe ypaBHEHHE C TapaMETPOM
5 & 19 1 KBagparnyHoe ypaBHEHME C TApaMETPOM
™ 2|20 1 3aiauu, CBOAAIINECS K UCCIEOBAHUIO PACIIONIOKEHUS
% KOpHeH KBajpaTHYHON (GYHKIUHU
= |21 1 Pemenue ypaBHeHUH ¢ mapaMeTpoM aredpandeckum
CIocobom
22 1 Pemenue ypaBHeHui ¢ mapaMeTpoM rpapuaeckium
CIocobom
23 1 ITocTpoeHre C MOMOMIBIO IUPKYIIS U JIMHEHKH
o 24 1 [TocTpoeHne ¢ NOMOIIBIO UPKYJIIS U TUHEHKH
é 25 1 MHOroyroipHUKY Ha KieT4aTol Oymare
g =
S . ;g 1 3;1;?(131]3 }ela KBaJIpaTHON pELIETKE
0 = pIIMHAMH BHYTPH U BHE Kpyra
E ? 28 1 CBOICTBO MeIMaHbl TPEYTrOJIbHUKA
22 29 1 CBoiICTBO OMCCEKTPUCHI TPEYTOJIbHUKA
g 130 1 dopmyna 'epona
s 31 1 KacarenbHast, Xxopaa, paauyc, cexymas
E 32 1 Kacarenbnas, xopna, paanyc, CeKyIas
o 33 1 XOopabl ¥ AyTH
34 1 Pemenune reomerprueckux 3aaad u3 KUM-os OI'D




KpnTepml OIICHUBAaHUA 3HaHHﬁ, yMeHl/Iﬁ 1 HABBIKOB oﬁyqammnxcm
HJ’I?I OLICHUBaHUA y‘le6HBIX I[OCTI/I}KCHI/II‘/'I 06yqa10m1/1xc;1 HCIIOJIB3YCTCA CUCTEMA «3a4YCT-HE3AUYCT). Kpr

CUHMTAETCs 3aYTEHHBIM, €CIIU yJaluiics BITONHIWI He MeHee 50% 3a1aHuit 3aueTHO paboThl, U
HE3aYTEHHBIM - €CJIM y4alluiics BbINoaHWI MeHee 50% 3a1anuil.

KonTpoabHas padora Nel

1 BapmanT
1.Y Huxomnast ecth 2 KOHBepTa: OOBIYHBIN M aBHa M 3 MAapKH MPSMOYTOJIbHOM, KBAPATHOM,
TpeyroiabHoii popmbl. Ckonbkumu ciocodamu Hukomnaii MokeT BbIOpaTh KOHBEPT U MApKYy, YTOOBI
OTIIPaBUTh MUCHMO?
2.Y HUBana mHoro pojctBeHHUKOB. OTten oTua cbiHa MiBana- Bacunuii, a oren otua MiBana  Hukomnaii.
Kak 30ByT oTnia ceina orma MiBana? a) Bacunuii Hukomaesuy; 6) Hukomaii BacunseBuy; B) Bacummit
WBanoBuy; r) Ban BacunbeBuy; 1) MiBan BacunbeBuu.
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.
CkomnpKo Bcero ObUIO clIeIaH0 PYKOMOXKATHI?
2.B TpuaeBsTOM HApCTBE KUBYT phlliapy U Jpkenbl. Kaxkaas ¢pasa peiuaps sBiseTcs UICTUHOMN, a
Kaxaas ¢pasa JpKena- J0XHOH. OaHaX/Ibl HECKOJIBKO JKUTENeH apcTBa CUJEIU B KOMHATE, U TPOE U3
HUX NpousHecnu cienyroiee. [lepsoril: «B komHate He Oosiee TpEX yenoBek. Bece oHM ke bI».
Bropoii: «B komHaTe He Oonee 4 yenoBek. He Bce u3 HUX Jokenb». TpeTuil: «B KOMHATE POBHO 5
yenoBeK. POBHO Tpoe u3 HUX - Jikerbl». CKOJIbKO B KOMHATE JIXKE10B?
3.Iloctpoiite rpaduk u BbIAEIUTE CBOKWCTBA QYHKIUHU Y = [X + 3|
4. Tloctpoiite rpaduk QyHKIMH Y = X - 5[x| + 6

KonTtpoabHnas padora Ne2
1 Bapuant
1.IToctpoiite rpaduk 1 BbICIUTE CBOWCTBA PyHKIUH Y = [X - 3[X]| - 4]
2.Pemmre HepaBeHCTBO X + 5%|-6>0
3. Pemmre HepaBeHcTBO |2X + 3| - [4x — 3| <0
4. VlccnenyiiTe u pemmTe ypaBHeHHUE ax + 8 = a
3
2 BapUaHT
1.ITocTpoiite rpaduk u BeIAENNUTE CBOMCTBA PyHKIMU y=!X-6!x!+5!
2.Pemmre HepaBeHCTBO [X - 5X| - 6> 0
3.Pemre HepaBeHCTBO |2X - 3| - [4x + 3| <0

4. Uccnenyiite u perute ypaBHenue (a-4)x =5



