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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3/elIOB IIKOJIbHOW MAaTEMAaTUKHU, UMEIOIIUNA CBOEH LEIbIO
obecrneynTh H3y4eHUE CBOWCTB M pa3MepoB (UIryp, MX OTHOUIEHUH M B3aMMHOE PACIOJIOKEHHE,
ONMPAETCsl Ha JIOTMYECKYH0, JOKA3aTEJIbHYI JIMHHIO. L[€HHOCTh M3ydeHUs Ie€OMETpPHUM Ha YPOBHE
OCHOBHOTO 00m1ero o0pa30BaHUS 3aKIIOYaeTCs B TOM, YTO OOYYAIOMIMKCS YYHUTCS TPOBOAUTH
JOKa3aTENIbHBIE PACCY)KICHHUS, CTPOUTH JIOTMYECKHE YMO3aKIKYEHHs, JOKa3blBaTb WCTUHHbIE
YTBEP)KICHUSI W CTPOUTh  KOHTPIPUMEPBI K  JIOKHBIM, IPOBOIAUTH  PACCYKACHUSA «OT
MPOTHBHOT0», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIC YTBEPKICHHS.

Llenbto u3yueHUs r€OMETPUU SIBISIETCS HCIOJB30BaHUE €€ KaK MHCTPYMEHTAa IpU pELICHUU
KaK MAaTeMaTH4eCKMX, TaK M IPaKTUYECKMX 3aJ]ad, BCTPEYAIOLIMXCA B PEAJIBHON >KHU3HM.
OOyuaronuiics JOJKEH HAy4YHUTBhCS OIPENeNATh I'€OMETPUUECKYI0 (Urypy, OMHCHIBATH CIOBaMH
4epTeX WIM PHUCYHOK, HAaWTH IUIOIIAAb 3€MEJIBHOTO YYacTKa, paccyUTaTb HEOOXOIUMYIO JUIMHY
OIITOBOJIOKOHHOT'O Kabelss Wi Tpebyemble pa3Mepsl rapaxa Juid apromoOwis. [Ipu pemenun 3agau
IIPAKTUYECKOIO XapakTepa OOydYaroluiics Y4YMTCA CTPOUTb MaTEMaTHUYECKHUE MOJIENN peallbHBIX
KU3HEHHBIX CUTYalUil, IPOBOAUTH BHIYMCIECHUS U OLEHUBATh MOJIYUYEHHBIN pe3ysIbTar.

BaxxHo momuepkuBaTh CBA3M I'€OMETPUM C JIPYTMMH y4e€OHBIMU NpEAMETaMH, MOTHUBHUPOBATH
UCIOJb30BaTh ONpEAETICHUsS TeOMETpPUYEeCKUX (Uryp M NOHATUM, JAEMOHCTPUPOBATh IMpPHUMEHEHHE
IIOJIyYEHHBIX YMEHUH B (PU3MKE M TEXHHUKE. DT CBSA3U Haubosee sIpKO BUIHBI B TeMax «Bekropsl»,
«TpuroHomerpudeckne COOTHOMIECHUM, «Metoa koopauHat» u « Teopema [Tudaropay.

VYuebublii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jiesibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypbl 1 ux cBoiicTBa», «l3MepeHue reoMeTpuyecKux BEIMUUHY», «JlekapTOBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BeKTOpbI», «BIKEHHS MI0CKOCTY, «IIpeobpazoBanus moqo0us».

OOmiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Y4YeHUs Y4yeOHOro Kypca
«I"eomeTpusi» B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJAEPKXAHUE OBYYEHUA

9 KUIACC

Cunyc, xocunyc, tanredc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@DopMyJIbl IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeopemMa CHHYCOB. PemieHue npakTHdecKux
3aJ1a4 ¢ UCIOJIb30BAaHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanue nompoous. [IogoOre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpOM3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOM3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeIbHOMU.

Bekrop, anuHa (MOAyb) BEKTOpa, COHANIPABICHHBIE BEKTOPHI, TPOTHUBOIIOIOKHO HAPABJICHHBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMM HaJl BeKkTopamu. Pasznoxenue
BEKTOpa IO JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHatbl BEKTODA. CkanspHoe
IIPOM3BECHNE BEKTOPOB, IPUMEHEHUE JI HAXO0XIECHUS UIMH U YTJIOB.

JlekapToBbl ~ KOOpAMHATBHI HA IUIOCKOCTU. YpaBHEHUS MpsAMOM M OKPYKHOCTH B
KOOpJMHATAaX, epeceuyeHne OKpYKHOCTEH U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBunbHbIE MHOrOyrosbHUKH. JMHA OKpyXHOCTH. I'pagycHas W paguaHHas Mepa yria,
BBIUMCJIEHNE JUIMH OYT OKpy>kHOCTeH. [Inomanp kpyra, cektopa, CErMeHTa.

JIBIDKEHHs TUIOCKOCTH M BHYTPEHHHE CHUMMETPUHU (Uryp (dreMeHTapHble NpeICTaBICHHUS).
[TapannensHbiit epenoc. [1oBopoT.



3
IINIAHUPYEMBIE PE3YJIbTATBI

JINMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrPaMMBbl IO MaTEMaTHKE XapaKTEPU3YIOTCSI:

1) NaTPUOTHYECKOE BOCIIUTAHUE!

NPOSIBIICHUEM HMHTEpeca K NPONUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHK{, IEHHOCTHBIM
OTHOLIEHHUEM K JOCTHXKCHMSAM POCCHUHMCKHUX MATEMATHKOB U POCCUMCKONM MAaTE€MaTH4YeCKOW WLIKOJIBI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHUI B PYTUX HayKax M MPUKIAAHBIX chepax;

2) IPaXXAaHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMIOJHEHHUIO O0SI3aHHOCTEH TpaKIaHMHA U peaid3alliy €ro IpaB, MPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS  PA3IUYHBIX  CTPYKTYp, SIBICHUH, MpOIEIyp
IpaKAaHCKOro 001ecTBa (HAampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO ITHYECKHX
npo0eM, CBSA3aHHBIX C MPAKTHYECKUM TNPUMEHEHUEM JOCTI)KEHUH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPaTbHO-3THUECKUX MPUHIUIIOB B JIEATEIBHOCTH YYCHOI'O;

3) TPYIIOBOE BOCITUTAHUE:

YCTaHOBKOW HAa aKTUBHOE y4acTHE B PELICHUU MPAKTHUUYECKUX 3a7ad MaTeMaTUYECKON HAmpaBiIeHHOCTH,
OCO3HAHHWEM BAXHOCTH MaTeMaTH4eCKOro oOpa3oBaHMsI Ha NMPOTSDKEHWU BCEM KU3HU JUIS YCHEIIHOM
npohecCHOHANBHOM IeATEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM HHAMBUAYAIBHON TpPAaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) ACTETHYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K DMOIMOHATILHOMY M ACTETUYECKOMY BOCIPHUSTHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
peLIeHUH, pacCyKIeHUHN, yMEHHUIO BUIETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) [IEHHOCTH HAYYHOTO MMO3HAHUSI:

OpUEHTAalle B JIEATEJIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX NpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, IPUPOABI U 00IIeCTBa, MOHUMAHUEM MAaTeMaTUYeCKOM HayKH Kak
cdepbl 4ETOBEUECKOM AESITEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUMMOCTH ISl Pa3BUTHS LIMBUIIM3ALUU,
OBJIAJICHUEM SI3BIKOM

MaTeMaTUKU U MaTeMaTU4YECKON KyJbTYypOU Kak CpeJCTBOM MO3HAHUS MHUPA, OBJIAJIEHUEM MIPOCTEHIIMMHU
HaBBIKAMU HCCJIEI0BATENbCKOMN 1EATEIbHOCTH;

6) ¢usznueckoe  BocnuTaHWe,  (OPMUPOBAHHME  KYJbTYpbl  3J0POBbS M AMOIMOHAIBHOIO
OJ1aronoIyus:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTUYEeCKUE 3HaHMSI B MHTEpPECaX CBOETrO 370POBbs, BEJACHUS 3/10pPOBOTO
oOpa3a XH3HHM (30pOBOE IUTaHHE, COAIAHCHUPOBAHHBIM pPEXUM 3aHATUH M OTIbIXa, pETryJspHas
¢uznyeckass akTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO IMpaBa Ha
OLIMOKY M TaKOT'0 e MpaBa Jpyroro 4eaoBeKa;

7) 9KOJIOTHYECKOE BOCIIUTAHHE:

OpHEHTallMe Ha NMPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWMU JJI pelIeHus 3a7ad B 00JacTH COXPaHHOCTH
OKpYyXaroIlel cpeabl, IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TOCIEACTBUM s
OKpY’Kalollel cpeapl, OCO3HAHMEM TIJOOAJIBHOIO XapakTepa HKOJOTHYECKUX MpodsieM M MyTed HX
pelieHus;

8) aJlanTanys K M3MEHSIOMIMMCS YCIOBUSAM COLIMAIbHON M IPUPOJHOM Cpeibl:

FOTOBHOCTBbIO K JEHCTBUSIM B  YCIOBUSAX HEONPEIEICHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO AEATEIbHOCTh, B TOM YMCIE YMEHHME YUUTHCS Y OPYIHX JIOAEH,
puoOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OTbITa IPYTHX;
HEOOXOIMMOCThI0O B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyITUpOBaTh WICH, MOHATHSA,
runore3sl 00 00bEKTax U SBJIEHHUSX, B TOM YHCIE PAaHEEe HE H3BECTHBIX, OCO3HABaTh ACPUIIMTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOYIOLMIT KOHTPMEp, KOPPEKTUPOBaTh NPHUHHMAEMble PEIICHUs W JeWCTBUS, (OPMYIMpPOBaTh U
OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATHBI

B pe3ynbTare ocBoeHMs IporpaMMBbl 10 MaTeMaTHKe Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus
y oOydJaromerocs OyayT cGOPMHUPOBAHBI METAlPEIMETHBIC PE3YyJIbTaThl, XapaKTCPU3YIOUTUECS
OBJIAJICHUEM IO3HABATEIbHBIMU YHHBEPCATbHBIMU Y4YEOHBIMH JICUCTBUAMH, KOMMYHUKATUBHBIMU
YHUBEPCATbHBIMU YUCOHBIMU ACHCTBHUSIME, PETYJISTUBHBIMU YHUBEPCATLHBIME YICOHBIMH JCHCTBUSIMHU.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

[To3HaBarenbHbIe YHUBEpCATbHBIE y4eOHbIE NEHCTBHS 0OeCcIednBalOT (OpPMHUpPOBAHUE 0A30BBIX
KOTHUTHUBHBIX IPOLECCOB OOydarmuxcss (OCBOGHHME METOJOB TIO3HAHMS OKPYXAIOIIero Mupa,
MIPUMEHEHUE JIOTHYECKUX, HCCIIeIOBATEILCKIX OTepaIuii, yMeHui paboTaTh ¢ HHPOpMAITHEH ).

Ba3zoBble JJornuyeckue aeicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOUIICHUN MEXAY MOHATHAMH, (OPMYIUPOBAThH ONpEIeNICHUs MOHATHH, YCTaHABINBAThH CYIIECTBEHHBIH
NpU3HAK KiacCu(UKAUU, OCHOBAHUS [T 0000ICHNS M CPABHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U  MPeoOpa3oBbIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTUBOpeuuss B  (akTax, JaHHBIX,
HAaONIOZCHUSAX W YTBEPXKICHHUAX, TMpeajaraTh KPUTEPUU JUIsl BBISBICHUS 3aKOHOMEPHOCTEH U
NPOTHUBOPEUHN;

MPOBOJIUTH BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeJbCTBA MAaTEMATHUYECKUX  YTBEPXKIACHUM (IpsIMBbIE U OT MPOTHUBHOTO),
MPOBOANTH CaMOCTOSITENIbHO HECJOXKHBIE J0KAa3aTebCTBA MaTeMaTHYEeCKUX (PAKTOB, BBICTPAUBATH
apryMEHTallUI0, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BbIOUpaTh crmoco0 pemieHus y4eOHOHM 3ahauu (CpaBHUBATh HECKOJIBKO BapHUAaHTOB PELICHHS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble nucciegoBare/ibCKue 1eHCTBUSA:

UCTIOJIB30BaTh BOIMPOCHI KaK HCCIENOBATEIIbCKANA WHCTPYMEHT IO3HaHUA, (HOPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYUE, MPOOIEMy, CaMOCTOSITENBHO YCTaHAaBIUBAaTh HCKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UINIO, MHEHHE;

MPOBOANTH MO CAMOCTOSITENIBHO COCTABIEHHOMY IJIaHY HECIOXHBIA SKCIIEPUMEHT, HEOOIbIIOEe
UCCJIEJOBAaHKME 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro oOBbEKTa, 3aBUCHUMOCTEM OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENIbHO  (OpMyJUpOBaTh OOOOLIEHUS U BBIBOJBI 10 pe3yjibTaTaM IPOBEJECHHOIO
HAOMIO/IEHUsI, HUCCIICJIOBAaHMSI, OILEHUBATh JOCTOBEPHOCTh TIONYUYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
00001IeHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpOIEcca, a TAKXKE BBIIBUIaTh MPEANOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH HEJI0OCTaTOYHOCTh u M30BITOYHOCTE MH(POPMAIINH, TaHHBIX, HEOOXOMMBIX
JUISL peLLieHUs 3a/1a4u;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WHOOPMAIIUIO PA3TUIHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

BbIOMpaTh (hopMy mpezacTaBieHuss MHPOPMALMK U WUTIOCTPUPOBAThH PEIIaeMble 3aJIla4l CXEMaMHU,
JuarpaMMamu, HHOUM rpaduKoi U uX KOMOUHAITUSMU;

OIICHWBATh HAJECKHOCTh HHPOPMAIIMA TIO KPHUTEPUSIM, NPEIJTOKCHHBIM YUYUTEIEM HWIIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiicTBUS

KoMMyHHKaTHBHBIE yHHBEpCAlIbHBIE yueOHBIE ACUCTBHUS OO0ECIeunBalOT CHOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYarOIINXCS.

Oo0wmenne:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CY>KJICHHSI B COOTBETCTBUU C YCJIOBUSIMH U LEISIMHU OOIICHHS,
SICHO, TOYHO, TPaMOTHO BbIpaXXaThb CBOIO TOYKY 3pPEHHS] B YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS T10 X0y PEIICHUS 3a/1a4 U TIOJyYCHHBIM Pe3yJIbTaTaMm;
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B X07Ie 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CY>KAaeMOM TeMBbI, TPOOIEMBI, perraeMon
3aJjauy, BBICKA3bIBATh HJEU, HALCJIEHHBbIE Ha IOMCK pPEIIEHMs, CONOCTaBISATh CBOM CYKIECHUS C
CYXJCHUSIMH JIPYTMX YYaCTHHUKOB JMAJIOTa, OOHAPYXHBATh pa3jiMihe€ W CXOJACTBO IMO3WIMNA, B
KOPPEKTHOH (popme hopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

OpPEICTAaBIATh  PE3yNbTaThl pEIICHUS 33Ja4yd, SKCIHCPUMEHTa, HCCICIOBAHUSA, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4Y€TOM 3aJay IMPEe3eHTAllud M OCOOEHHOCTEH
ayJIUTOPHUU.

CoTpyaHn4ecTBo:

NOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON ¥ MHIUBUAYaIbHON PaOOThI IPU PEILICHUN
y4eOHBIX MaTeMaTHUECKUX 3a]a4;

NPUHUMATD eI COBMECTHOM AEATENBbHOCTH, IUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM PabOTHI,
pacrpenenaTe BUIbl paboT, JOroBapuBaThCs, 0OCYXIaTh MPOLECC U pe3yibTaT paboThl, 0000IIATh
MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B rPyMIOBBIX (popMmax paboThl (00CyXACHHSI, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JIpyTHe), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C APYTUMH UJICHAMHU
KOMaH/Ibl, OLIEHUBATh KauyeCTBO CBOEIO BKJIA/Ja B OOLIMM MPOIYKT MO KpUTEpUsM, chopMyIMpOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

PerynstuBHbIE yHUBEpCalbHbIE y4eOHbIE ICHCTBUS 00eCIeunBalOT (POPMHPOBAHUE CMBICIOBBIX
YCTAHOBOK U ’KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, AJTOPUTM pelIeHMs 3afayd (WIM €ro 4acTb), BbIOHMpATh
CIOCO0 pelIeHUs C yUYeTOM MMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4eTOM HOBOW HH(POpPMALIUY.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMU CAaMONPOBEPKU, CAMOKOHTPOJIS IIpolecca U pe3ysibTaTa peLIeHHs
MaTeMaTHYeCKOM 3aa4H;

HpPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTb IIPH PELICHUU 33Jjaud, BHOCUTbh KOPPEKTHBBI
B JICATEIILHOCTH HA OCHOBE HOBBIX 0OCTOSITEIbCTB, HAWCHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBaThb COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IIOCTABJICHHOM 1LEIM MU YCIOBHSIM,
OOBSICHATh TPUYMHBI JIOCTHIKCHUS WM HEJAOCTIDKCHHS IIeNTM, HAXOIUTh OINMOKY, TaBaTh OLEHKY
nproOpPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ybTaThl OCBOEHMSI IMPOrpaMMbl yuyeOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIUHM OCTPBHIX YIJIOB, HAXOJIUTh C MX IMOMOIIBIO pa3ivyHbIe
AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYroJbHUKAa («pPELIeHHE TNPSIMOYTOJIbHBIX  TPEYTrOJILHUKOBY).
Haxomute (¢ moOMOUIbIO  KaJbKYJIATOpA) JUIMHBL M YIJIBI JUISL HETaOIUYHBIX 3HAYEHUH.

[Tonp3oBaTbest opMyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIAECTBOM IS
HaXO0X/IEHHUS COOTHOILIEHUH MEXKy TPUTOHOMETPUUECKUMHU BETMUYMHAMU.

Hcnonb3oBaTh TeOpemMbl CHHYCOB U KOCHHYCOB JUISl HaxXOXICHHSI Pa3IMYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYTOJIBHUKOBY), IPUMEHATh UX IIPU PEIIEHUN I'€OMETPUUECKHX 3a/ad.

Brnagers mnoHsATHSMH TpeoOpa3oBaHUs TMOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB MOA00HBIX
¢uryp. Ilonmp3oBaTbcsi cBOWCTBaMHU MOAOOUS NMPOU3BOJBHBIX (QUTYpP, YMETh BBIYHMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IlpumMeHsTs cBoiicTBa MOAOOMS B MPaKTUUYECKUX  3ajayax.
YMeTb NOpUBOAWUTH TNpPUMEpPHl MNOJOOHBIX  (PUTYp B OKPYKAIOILIEM MHUDE.

[Tonb30BaTbcs TeOpeMaMH O TPOU3BENCHUH OTPE3KOB XOpJ, O IPOU3BEIECHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.
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[Tonp30BaTbcsl BEKTOpAaMH, TIOHUMATh UX T€OMETPUUYECKHH U (PU3NYECKUN CMBICI, IPUMEHSATh UX
B pELICHUH T€OMETpUYECKUX M (u3nueckux 3aaad. [IpuMeHsATh cKalsipHOE NMPOU3BEIACHHE BEKTOPOB
JUISL HAXOXACHUSI JUIMH U YTJIOB.

[Tonp30BaTbCst METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSThH €r0 B PELICHUU T'€OMETPUUYECKUX
U IPAKTHUYECKUX 3ajau.

Bianerp mNOHATHMAMM TNPAaBUIBHOIO MHOIOYIOJBHUKA, [UIMHBI OKPYXHOCTH, JUIMHBI JyTU
OKPY’KHOCTH M paJMaHHOIN Mephl yria, yMETh BBIUMCIATH IJIOLIAAb Kpyra u ero yacteil. [IpumensaTs
MIOJIyYEHHbIE YMEHHUSI B IPAKTUYECKUX 3a]a4ax.

Haxomute ocu (WM ILEHTPBI) CHUMMETpHHM (UTYp, TPUMEHSTH JBM)KCHHS IIOCKOCTH B
MPOCTEUIINX CITyYasix.

[IpuMeHATH NOJIy4eHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUUYECKUE MOJEIH JUIsl  3a]a4
peambHOM JKM3HM W TPOBOJAMTH COOTBETCTBYIOLIME BBIUMCIICHUS C IPUMEHEHHEM MOJ00US U
TPUTOHOMETPHYECKHUX QYHKIHH (ITOJIb3YACh, T1Ie HEOOXOAUMO, KATbKYISITOPOM).
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3. TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
HaumenoBanue paznena Kos-Bo OcHOBHOE coJiep:KaHue OCHOBHBIE BU/JIBI ICITETLHOCTH 00YJAIOIIUXCS
(Temml) Kypca 4acoB
Tpuronomerpusi. Teopemsl 16 Onpenenenre TPUrOHOMETPUIECKUX DopMy.TUPOBATH ONPe/ieeHHsI TPUTOHOMETPHIECKUX
KOCHUHYCOB U CHHYCOB. ¢yukimit yrios ot 0° o 180°. ®opmyisl | (QYHKLIUI TyIbIX U IPAMBIX yTJIOB.
Perienne TpeyroiabHUKOB NPUBEICHHS. BbiBoAUTB TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
Teopema KOCHHYCOB, TEOpEMa CUHYCOB. (c pagmycoM OMMCaHHON OKPY>KHOCTH).
Perenue tpeyronbHUKOB. [IpakTrdeckoe | BbIBOAHTH GOPMYJIbI ISt BHIYHCIEHHS NJI0IIA e
PUMEHEHHE JI0Ka3aHHBIX TEOPEM € MCI0JIb30BAHHEM TeopeM TPUroHomeTpum (popmyina
IUTOIAAN TPEYTOJIbHHUKA Yepe3 IBE CTOPOHBI M YTOJI MEXKITY
HUMH, (hopMyJia IIJIOIIA N YETHIPEXyTOIbHUKA Yepe3 ero
JIMarOHAIN U YTOJI MEX]ly HUMH).
PemaTe TpeyroiabHUKA.
PemiaTh mpakTHYeCKHE 33a49H, CBOASIIHECS
K HAXOKICHHUIO Pa3JIMUHBIX DJIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3oBanue noapoous. 10 [TonsiTue o mpeoOpa3oBaHUU MOI00USL. OcBauBaTh NOHSITHE [TPEOOpPa30BaHUs IOJOOUSL.

MeTtpuyeckre COOTHOILICHUS
B OKPY>KHOCTH

COOTBETCTBEHHEIC DJICMEHTHI

noJJ00HBIX (uUryp.

Teopema o MPOU3BEACHUH OTPE3KOB XOPI,
TeopeMa O MPOU3BEACHUH OTPE3KOB
CEKYIIHX, TeOpeMa 0 KBaapare
KacaTeIbLHOM.

[TpumeHeHMe B pelieHun
TEOMETPUIECKHX 3a]1a9

HccenenoBath OTHOIIEHHE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpU
npeoOpazoBaHUU TOI00US.

Haxoauthb mpuMepsI Mo100MsI B OKPY KaOIIEH
NEUCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKHE COOTHOIIECHUSI MEXY OTPE3KaMHU

XO0p4d, CCKYIIUX U KAaCaTCJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX

YTJIOB U HO,Z[06HBIX TPECYTOJIbHUKOB.

Pemarb reomeTprudeckre 3a0a4M U 3aa41 U3 pEATbHOM )KU3HU

C UCITIOJIb30BAHHEM HOI(O6HBIX TPCYTrOJIbHUKOB




BekTopsl 12 Onpenenenre BEKTOPOB, CIIOKEHUE U Hcnosb30BaTh BEKTOPHI KaK HAPABJICHHBIE OTPE3KH,
BBIYUTAHNE BEKTOPOB, YMHOKEHHUE HCCJIe0BATH FTEOMETPUUECKHUI (TIepeMeliieHue)
BEKTOpa Ha YHCIIO. 1 (U3UYECKUH (CHIIa) CMBICIIBI BEKTOPOB.
DU3NYECKUI U TCOMETPUYECKHAN CMBICT | 3HATBH onpe/iesieHusi CyMMBI M Pa3HOCTH BEKTOPOB,
BCKTOPOB. PazjioxeHne BEKTOpa M0 IBYM | yMHOKEHHS BEKTOPA HA YUCJI0, HCCAEA0BATH TeOMETPUUECKUI
HEKOJUIMHCAPHBIM BEKTOPAM. 1 (pU3HUECKUI CMBICIIBI ATUX ornepaunii. Pemarp
Koopaunats! BekTopa. reOMETPUUECKHUE 3a/1a4H C HCIIOJIb30BAHUEM BEKTOPOB.
CkansipHoe Ipou3BeIcHHE PackiaabIBaTh BEKTOP 110 ABYM HEKOJTHHEAPHBIM
BEKTOPOB, €r0 MPUMEHEHUE IS BEKTOpPaM.
HAXOXKJCHUS JJTUH U YTIIOB. Hcnoab3oBaTh CKaIsipHOE IPOU3BEICHUE BEKTOPOB,
PelieHe 3a1a4 C HOMOIIBIO BEKTOPOB. BBIBOJUTH €TI0 OCHOBHBIE CBOICTBA.
TIprMeHEHNE BEKTOPOB ISl PELLICHHS Bb1yucasiTe cymMMy, pa3sHOCTD U CKISIPHOE ITPOU3BEICHNE
3724 (3K BEKTOPOB B KOOpJMHATAX.
IpuMeHATH CKAIAPHOE TPOU3BEACHHUE IJIs1 HAXOXKICHHS
JUTUH U yTJIOB
JlexapTOBBI KOOPAUHATHI HA 9 JlexapToBbI KOOPAWHATHI TOYEK HA OcBanBaTh NOHSITHE IPSIMOYTOJIBHOM CHCTEMBI

IMJIOCKOCTH

IIJIOCKOCTH.
VYpaBHeHUE IPSIMOU. Y paBHEHUE
OKPYXHOCTH.

Koopaunatsl TOuek nepeceueHus
OKPY>KHOCTHU U MPSIMOU.

Meron KOOpAMHAT NPH PELICHUN
TEOMETPUYECKHX 3a/1a4, IPAKTHYECKUX
3a1a4

KOOpAMHAT, AEKapTOBBIX KOOPAUHAT TOUYKH.
BbiBOAMTB ypaBHEHUE NIPSMON U OKPYKHOCTH.

Bo1aesiTh NOJIHBIN KBAaApAT U1 HAXO0KICHUS IEHTPA U
paguyca OKpy»KHOCTH I10 €€ YPAaBHEHHUIO.

Pemate 3a1a4m Ha HAXOXKAECHHUE TOUEK

IepecedeHus NPSMBIX U OKPYKHOCTEHN € IOMOIIBIO METOAA
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YIIIOBOT0 KO3 (UIIEHTA IPIMOit
IIpY PELICHUH 3a/1a4, AJIs ONIPEAEIICHNS] PACIIONIOKEHUS
MIPSIMOM.

IIpumeHsATH KOOPIMHATHI IPU PEIICHUN

TFE€OMETPUUECKUX U NPAKTUYECKUX 3a/1ad,

JUTSl TOCTPOEHUSI MATEMATHYECKUX MOJENEN

peanbHBIX 3a/1a4 («METO KOOPJIUHATY ).

IMoab30BaThCs 1Sl TOCTPOEHUS U KCCIEA0BaHUN TG POBBIMU
pecypcamu.




3HAKOMHUTBLCH C UCTOPHEH Pa3BUTHUS TEOMETPUU

[IpaBuibHbIE
MHOT'OYTOJIbHUKHU.
Jln1Ha OKPY>KHOCTH U
Io1Iaib Kpyra.
Brruucienue rnomaneu

[IpaBuiibHBIE MHOTOYTOJIBHUKH.
Yucno n. JyinHa OKPY>KHOCTH, IyTH
OKPYHOCTH.

Panuannas mepa yrna.

[Tnomanp kpyra, ceKTopa, CErMeHTa

DopMyJIMPOBATH OIPEIEICHUE IIPABUIIBHBIX
MHOI'OYTI'OJIbHUKOB, HAXOAUTH UX d1eMeHThI. [lo1b30BaThCHA
IIOHSTHUEM JJINHBI OKPY’KHOCTH, BBEJICHHBIM C IIOMOIIBIO
IIPaBUJIbHBIX MHOTOYT'OJIbHUKOB, ONPEAEIATh YHUCIIO T,
JUIMHY IyTH U PaJuaHHYIO Mepy yria.

IIpoBoauTh nepexoa OT pajiuaHHON MEPHI yria

K I'pajlyCHON U Ha00O0POT.

OnpeneJasaTs 106 KPyra.

BoiBoauTh hopMy.ibl (B rpaLyCHON U paJuaHHON Mepe) JUIs
JUIMH JYT, IJIOIAAEH CEKTOPOB U CETMEHTOB.

Bbruncasite miomanym Guryp, BKIIOYaOIINUX 3JI€MEHThI
OKPYXHOCTH (Kpyra).

HaxoauTs 1101ma i B 3a1a4ax peaabHON JKU3HU

JIBH>KEHUS MIIOCKOCTH

ITonsTie 0 JABMXXCHUU ITJIOCKOCTH.
I1apasienbHBbIii IEpEeHOC, TOBOPOT
IIpumenenue npu peleHun 3agay

Pa30uparthb npuMepsl, HIUTIOCTPUPYIOLINE TOHATUS
JIBYDKEHUSI.

DopMyJIMPOBATH OIIPEIEICHUS NapAIIIEIIBHOTO IIEPEHOCA,
IIOBOPOTa U OCEBOW CUMMETPHH.

BbIBOAUTBH MX CBOWMCTBA, HAXOAMTh HENO/IBH)KHBIC
TOYKH.

HaxoauTthb HEHTPBI U OCH CHMMETPUN IPOCTEUIINX
uryp.

IIpuMeHsITH TapajuIeabHbIN IEPEHOC U CHMMETPHIO
MIpH pelIeHUH TeOMEeTPUYECKUX 3a/1a4 (pa3ouparh
MIPUMEPBHI).

Hcnoab30BaTh 15 TOCTPOEHUS U HCCIEA0BAHUI
undpoBbIe pecypehbl

[ToBTOpeHwme, 0600IIEHNE,
cUCTEMaTH3allus 3HaHUH

[ToBTOpEHUE OCHOBHBIX MOHSATHH U
METOJIOB KypcOB 7—9 Kjaccos,
000011IeHrE U CUCTEMATHU3 AL
3HaHui. [Ipocreitmme

OnepupoBaTh NoHATHAMM: DUTYypa, TOUKA, IPsMAsi, YTOI,
MHOT'OYTOJIbHUK, PABHOOEAPECHHBIN U PABHOCTOPOHHHI
TPEYTroJbHUKH, MPSIMOYTOJBHBIN TPEYTOJbHUK, MEINaHa,
OucceKkTpuca U BBICOTA TPEYTOJIbHUKA, MTapajlieIorpaMm,
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reoMeTpudeckue Gurypsl 1 ux
cBoricTBa. Msmepenue
re€OMETPUYECKUX BEJTUUMH.
TpeyroJbHUKH.

[TapannenbHble U IEPIIEHIUKYJISPHBIE
MpsiMbIE.

OKpy>KHOCTB U KpYT. ['eoMeTpuieckue
MIOCTPOEHHUS. YTJIbI B OKPY>KHOCTH.
Bnucannble u onucaHHble
OKPYXHOCTH

IIpsimast 1 OKPY>KHOCTBb.
YeTbIpexXyroJbHUKH.

Bnucannble u onucaHHble
YeThIpEXyrojbHUKU. Teopema
[Tugaropa u Hayasna TPUrOHOMETPUH.
Pemenue o01x TpeyroJbHUKOB.
[IpaBuiibHBIE MHOTOYTOJIbHUKH.
[Tpeo6pazoBaHus MIOCKOCTH.
Hewxenus. [lomobue. Cummerpusi.
IInomans. Berauciaenue miomageu.
[Tnomaau momoOHBIX duUryp.
JlexapToBBI KOOPAMHATHI HA
IJIOCKOCTH.

BekTops! Ha IMI0CKOCTH

POMO, IPSIMOYTOJIBHHK, KBaPaT, TPAMELUs; OKPYKHOCTD,
KacaTelbHasl; paBeHCTBO U Moj1001e (pUryp, TpeyroJbHUKOB;
IapajuIeIbHOCTD U NEPIEHANKYIIAPHOCTD MPSIMBIX, YTOII
MCXKAY NPSAMBIMA, CAMMETPUA OTHOCUTCIILHO TOYKH U
IpSIMOH; JUTMHA, PACCTOSIHUE, BEIMYMHA YTIIa, IUIOMIA b,
HEepUMETP.

Hcnoan3oBath (popMyJibl: IepuMeTpa U IUIOIIAIH
MHOI'OYT'OJIbHUKOB, AJIMHBI OKPYXKHOCTHU U IJIOAAX Kpyra,
o0beMa MPSIMOYTOJIBHOTO Mapaieenune .
OnepupoBaThb NOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTODP; HCIOJIB30BATH 3TH ITOHATHS

JUIS IPEJICTABIICHHS JaHHBIX U PEIICHHS 3a/1a4, B TOM YUCIIe
U3 JPYTUX Y4EOHBIX IPEIMETOB.

PemaTe 3a1a4M Ha IOBTOPEHUE OCHOBHBIX ITOHATHUH,
WIUTIOCTPALMIO CBSI3€H MEXy Pa3IMYHBIMH YaCTSIMU Kypca.
Bbi0upaTs MeTOA [T peLeHNs 3a1auu.

PemiaTs 3a1a4m 13 OBCETHEBHOW JKU3HH

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68
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IIpoBepsiemble TpeOGOBaHUsI K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIbTATHl OCBOCHUSI OCHOBHOI
MPOBEPSEMOTO 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs
pe3yJbrara
6 ['eomeTpust

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YTIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3jMyHble  JJIEMEHThl  MPSIMOYTOJBHOIO  TPEyrojibHUKa  («pelieHue
6.1 IIPSIMOYTOJIBHBIX TPEYTOJIbLHUKOBY). Haxomute (¢ momomibio
KaJIbKYJISATOPA) AJMHBI U YTJIBI U1 HETAOIUYHBIX 3HAUCHHUH

[Tonb30BaTbest GopMyllaMd TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM
6.2 TOX/IECTBOM JIJIl HAaXO0XJIEHUSI COOTHOLICHUM MEXIy TPUTOHOMETPUUECKUMHU
BEJINYMHAMU

Hcnonb30BaTk TEOPEMBI CMHYCOB M KOCHUHYCOB I HAXOXKICHHS PA3IMYHBIX
6.3 AJIEMEHTOB TPEYroJIbHUKA («PEIIEHWE TPEYroJIbHUKOBY), NMPUMEHATh HX IpPU
pELICHUU T€OMETPUYECKUX 3a1a4

Brnaners moHaTusMH INpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. [lomp30BaTbess CBONCTBAMHU MOA0OUS MPOU3BOJIBHBIX (QHTYD,
YMETh BBIUMCIATH JUIMHBl W HAXOIUTh YTJIBI Y MOM0OHBIX ¢uryp. [IpumeHsTH
CBOIWCTBAa TMOJMOOMS B TPAKTHUYECKUX 3a/avax. Ymetb MIPUBO/IUTH
OpuUMepsl  MOAOOHBIX  (DUTYp B OKpYKarOIIEM MUpE

6.4

ITonp30BaThCs TCOPpEMaMU ) MMPOU3BCACHUN OTPE3KOB XopA,

6.5 N
O MPOU3BEACHNH OTPE3KOB CCKYHIIUX, O KBAAPATC KaCaTCIIbHON

ITonw30oBaThCs BCKTOpaMH, IIOHUMAaTb nx FGOMeTpI/I‘IGCKI/Iﬁ u
q)H3quCKHﬁ CMBICJI, TIPUMCHATH HUX B PCHICHUU TCOMCTPUYCCKUX U
(1)I/I3I/IIIGCKI/IX 3agay. HpI/IMeHHTB CKaJIIpHOC TMPOU3BCACHUC BCKTOPOB IS
HAaXOXKACHUA NJIMH U YIJIOB

6.6

ITons3oBaThCs MCTOAOM KOOPAHWHAT Ha IIJIOCKOCTU, MPUMCHATH €0 B PCIICHUU
TCOMETPHUYCCKUX WU TPAKTUYCCKUX 3a1a4

6.7

Bnagets mnoHsATHSIMU NMpaBHUIILHOTO MHOI'OYI'OJIbHUKA, JJIHWHBI OKPYXKHOCTH,
JJIMHBI OYTU OKPYKHOCTH U pa,Z[I/IaHHOﬁ MCPBI yIJia, YMCTb BBIYUCIIATH IJIOMIAAb

6.8 .
KpyTra 1 €ro 4aCTcHu. HpI/IMCH}ITB MOJIYUCHHBIC YMCHUS B IMIPAKTUYCCKUX 3a/lavdax

HaxoauTe ocu Uiy HEHTPbl CAMMETPUU (PUTYP, TPUMEHSATH IBUKEHUS TIIOCKOCTH
B IIPOCTEUIINX CITydasx

6.9

[IpuMeHsTh TOMy4YeHHBIE 3HAHHWS Ha TPAKTHKE — CTPOUTh MaTeMaTHUYeCKue
MOJeIM IS 3adad peajbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIIHE
6.10 BBIYMCIIEHHS c MIPUMEHEHUEM noobust ¥ TPUTOHOMETPUUECKUX
(byHKUHH (M0JIB3YSCH, I'/Ie HEOOXO0MMO, KaJIbKYJISITOPOM)
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IIpoBepsiemble 3JIeMEHTBI CO/IePKAHUS

Kon IIpoBepsieMblii IIEMEHT CONEPIKAHUS
6 I'eomerpust
6.1 Cunyc, KOCHHYC, TaHTEHC yIJIOB or 0 gmo  180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOXIeCTBO. DOPMYJIBI IPUBEACHUS
Pemenue TpeyrompHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Perienue
6.2 MPAKTUYECKUX 3a/1a4 C HMCIOJIB30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue moaoous. [Togodne cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 npou3BEeAECHUU OTPE3KOB XOpA, TEOPEMBbI O IPOU3BEIECHUU OTPE3KOB
' CEeKYUIHNX, TeOpEMa O KBaJipaTe KacaTeabHON
65 Bekrop, JUIMHA (Momyb) BEKTODA, COHAIIPaBJICHHbIE BEKTOPBI,

' MIPOTHBOIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEpallMi HaJ BEKTOpaMu. PasnmokeHue BEKTOpa Mo IBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsl BekTopa. CkansipHOE MPOU3BEIEHHE BEKTOPOB, NPUMEHEHUE JUIs

' HAXOXKJCHHS JUTMH U yTIIOB

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YPaBHEHHMsI MpPSIMOH U OKPYKHOCTH B

6.7 KOOp/JMHATAaX, ITepeceYeHne OKPY)KHOCTeH W NpAMBIX. MeToJ KOOpAWHAT M €ro
IIPUMEHEHHE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpy>kHOCTH. I'paycHas U paquaHHas Mepa yriia, BEIYUCICHUE ITHH YT

' OKPY’KHOCTEHN
6.10 IInomane kpyra, CEKTOpa, CErMEHTa
611 JIBIDKEHMs! MJIOCKOCTH M BHYTPEHHUE CUMMETpUM (Uryp (3JIeMeHTapHbIe

npencrasienus). [lapamiensueiii nepenoc. [loBopot




13

IIpoBepsiemble Ha OI'D mo maremaTnke TpeOGOBaHHS K pe3y/JbTATAM OCBOCHHSI OCHOBHOM

00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsieMmbie TpeOOBAHUS K PEAMETHBIM Pe3yJIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHSATUSIMH: MHOKECTBO, MOJMHOXKECTBO, ONEpalliy HaJl
MHO’KECTBAMH; YMEHHUE OIEepPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo,
LUKJI, IPUMEHATh UX MpPU PElIeHUH 3ajay; YMEHHE HCI0JIb30BaTh rpaduieckoe
MIPEJICTABICHHE MHOKECTB ISl ONKMCAHUSl PEabHBIX IPOILECCOB U SBJICHUH, MpU
pellIeHnu 3a7a4 U3 IPyrux y4eOHbIX MPEeIMETOB

YmMmenue OICpUpoOBaATH IOHATHUAMU: OIIpCACICHUC, aKCHOMa, TCOpECMa,
AO0Ka34aTCJIbCTBO, YMCHHC PACIIO3HABATb MCTHHHBIC W JIOXKHBIC BBICKA3bIBAHUA,
MNPpUBOJAUTDL MPHUMCPLI U KOHTPIHPUMEPBI, CTPOHUTL BBICKA3bIBAHUA WM OTPHULAHUA
BBICKa3bIBaHUM

VYMeHue omepupoBaTh NOHATUSAMM:  HATypaJlbHOE  YUCIO, MPOCTOE U
COCTaBHOE YHUCIJO, JEIMMOCTh HATypalbHBIX YHCEN, NPU3HAKU JIETUMOCTH,
[eJ0e YHUCIIO, MOAYJIb 4YHCHIa, OOBIKHOBEHHAs IpoOb M JecsTH4YHAas APOOb,
CTAaHJApTHBIA BHJ YHWCJIA, PALMOHAIBHOE YKCIO, WPPALMOHAIBHOE YHCIIO,
apudmMeTHuecKuil KBaJApaTHBIA KOPEHb; YMEHHE BBIIIOJIHATD JEUCTBUS
C qucJiiaMu, CpaBHHUBATL U YHOPAAOYMBATHL YUCJIA, IPCACTABJIATL YHMCJIa HA
KOOPJMHATHOMW INPSMOM, OKPYTJIATh YMCIA; YMEHUE JeNaTh IPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIICHU

YMeHue omnepupoBaTh MOHATHSAMHU: CTENEHb C LEJIbIM  IOKa3aTeJeM,
apumeTHuecKuil KBaJApaTHBI KOpPEHb, MHOTOWIEH, ajiredpandeckas IpoOb,
TOKECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM cTeneHH OOJIbIle €JUHHUIIBL
YMEHHE BBIIOJHATH pacueTsl 1o (¢opMmyiaM, IpeoOpa3oBaHus  LEJBIX,
NpOOHO-PAIlMOHATIBHBIX ~ BBIPAYKEHUH ¥ BBIPAXKEHUH C KOPHSMH, Pa3lIOKEHHE
MHOTOWJI€eHa Ha MHOXMTEJIHM, B TOM 4YHCIE C HUCHOJb30BaHUEM (opmyil
pPa3HOCTH KBAJPAaTOB M KBaJpaTa CyMMBI M pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C  OJHOU
NIEPEMEHHOI, 4HCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yYMEHHUE pellaTh JIMHEHHble M KBaJpaTHbIE ypaBHEHHUs, TPOOHO-pallMOHAIbHBIE
YpPaBHEHHs C OJHOW IIEPEMEHHOHM, CHUCTEMBI JBYX JIMHEHHBIX YpaBHEHHII,
JUHEWHbIE HEpaBeHCTBA M MX CHCTEMbI, KBaJpaTHbIE U APOOHO-pallMOHAIbHBIE
HEPABEHCTBA C OJIHOM MEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUM 33]a4 U3 IPYrux
IIPEIMETOB M MPAKTUYECKHX 3a/ady; yMEHHME MHCIIONb30BaTh KOOPAUHATHYIO
NpSIMYI0 U KOOPAMHATHYIO IJIOCKOCTh JJIsi M300pa’keHusl pelleHui ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIMS, Tpapuk QyHKIMH, HYIH (QYHKINH,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA, IPOMEXYTKH  BO3pacTaHusi, YyObIBaHMA,
HauOoJpIllee W HauMEHbllee 3HAaueHUS (QYHKIMH; YMEHHE OIepUpOBaTh
HNOHATUAMHU: TpsAMasi PONOPIMOHAIBHOCTD, JIMHEHHAs (QyHKIUS, KBaapaTHUYHAs
¢yHKuus, oOpaTHas MPONOPLHMOHAIBHOCTb, Mapabona, runepboia; yMmeHue
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cTpouth Trpaduku (YHKIMHA, MCIONB30BaTh TpaQuKH Ui ONpEIeNCHHS
CBOWCTB  MpPOLECCOB W  3aBHUCUMOCTEH, JUIs peIIeHUs 3ahad U3 APYTuxX
y4eOHBIX MPEIMETOB W pPEaTbHOH >KU3HM; YMEHHE BBIpaXaTh (HopMylIamMu
3aBHCUMOCTH MEX1Y BETHUYNHAMHU

YMeHue ONCprUpOBaTh MOHATHAMHU: NOCICAOBATCILHOCTD, apI/I(i)MeTI/I‘-IeCKaSI n
reoMeTpuyecKas MIPOTPECCUU; yMEeHUe HCII0JIb30BATh CBOMCTBa
MOCIIEIOBATENBHOCTEH, (QOPMYJBI CYMMBI H OOIIETO 4ICHA MPU PEIICHUU
3a/1a4, B TOM YHUCJIC 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB U PEaTbHOM KUZHU

YMeHue pemiaTh 3aadyd pa3HbIX TUIOB (B TOM YHMCJE€ HAa MPOLIEHTHI, JOJIHU U
4yacTu, JBUKEHHE, padOoTy, IIEHY TOBApOB U CTOUMOCTD MOKYIOK U yCIIyT, HAJIOTH,
3aJaud U3 00JIACTH YNpPaBJICHUS JIMYHBIMU U CEeMEHHBIMH (PMHAHCAMM); YMEHUE
COCTaBJISITh BBIPAXKEHUS, yYpAaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO
3a/la4M, UCCIEN0BaTh MOJTYYEHHOE PELICHUE U OLIEHMBATh IPaBIOI0JA00HOCTh
MOJIyYEHHBIX PE3YJIHTATOB

YMeHue omepupoBaTh MOHATHAMHU: (UTypa, TOYKA, OTPE3OK, MpsiMas, Jyd,
JOMaHasi,  yrojl,  MHOTOYTOJBbHUK, TPEYrojJbHHUK, pPAaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEyTOJIbHUKH, IPSMOYTOJBHBIM TPEYroJbHUK, MEIUaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, YETHIPEXYTOJIbHUK, Iapajljesorpamm,
pOMO, TIPSMOYTOJIBHUK, KBaJapaT, Tpamelus; OKPYKHOCTb, KPYT, KacaTelbHas;
3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypaMH; YMEHHME pellaTh 3ajaud, B TOM
YuClie U3 NOBCEAHEBHOW >KM3HHM, HA HAXOXKICHUE I'€OMETPUUYECKHUX BEJINYHMH C
NPUMEHEHHEM M3yUYCHHBIX CBOUCTB QUTyp U (pakToB
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YMeHue  onepupoBaThb ~ NOHATUSIMHM:  PAaBEHCTBO  (UIYp,  PaBEHCTBO
TPEYTOJIbHUKOB; NMapauIeIbHOCTh U NMEPIEHANKYISIPHOCTD MPSAMBIX, YTOJI MEXIY
OpSAMBbIMU, TEPHEHIUKYJISApP, HAKIOHHAS, MPOEKLus, nojxodue ¢puryp, nogooHbIe
TPEYrOJbHUKH, CHUMMETPHUsSI OTHOCUTEIBHO TOYKH M  IpsAMOM;  yMEHHE
pacrio3HaBaTh pPaBEHCTBO, CHMMETPHIO M Mojo0ue (uryp, mapamiesbHOCTh U
NEPIEHUKYIJISIPHOCTD MPSIMBIX B OKPY’KaOIEM MUPE
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YMeHue onepupoBarh MOHATUSMU: JUIMHA, PAacCTOSHUE, Yrojl (BelIMYMHA yria,
CHUHYC M KOCHUHYC yIJla TpeyrojbHHKA), TUIOIIA/(b; YMEHUE OLEHUBATh pa3Mepbl
IpeIMETOB U OOBEKTOB B OKpY’KAalOIIEM MHUDPE; YMEHHE NPUMEHATh (HOpMyJIbl
nepuMeTpa M IUIOIIAJU MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAIU
Kpyra, oObeMa MpsMOYrOJBHOIO Mapajulelienunesia; yMEHUE NPUMEHSTh
IIPU3HAKN PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIBHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOLICHUS U1
BBIUNCJICHMS UIMH, PACCTOSIHUH, IUIOIAAEH
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YMenue n3ob0paxarb miockue (GUrypsl ¥ MX KOMOMHAILIWU, MPOCTPAHCTBEHHBIE
(GUrypsl OT pyKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY MJIM CUMBOJIbHOMY OIHCAHUIO
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YMeHue OmnepupoBarh IOHATUAMU: IPSIMOYIOJIbHAs CHCTEMa KOOpAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA YHCIIO,
CKAJIIPHOE NPOM3BEICHUE BEKTOPOB; yYMEHUE  HCIOJb30BaThb  BEKTOPBI U
KOOPJIMHATHI IS NPEJICTABICHUS JAHHBIX M PELICHUs 3a7a4, B TOM 4YHCIIE W3
JIPYTUX y4eOHBIX MPEIMETOB U peabHOM KU3HU
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YMeHue oInepupoBaTh TOHATHUSMHU: CTOJIOMKOBBIE W KPYrOBBIC JHArpaMMBl,
TaONMIEI, cpeaHee apuMeTHUYecKoe, MeauaHa, HauOoJbIlee W HaMMEHBIIEEe
3HAQUEHUS, pa3Max YHCIOBOTO0 Ha0Opa; yMEHHE W3BJICKATh, UHTEPIPETUPOBATH U
npeoOpa3oBeBaTh  MH(DOpPMANMIO, TPEICTAaBICHHYI0O B Ta0nIMIax © Ha
qUuarpaMmax, OTPaKAmIIyld  CBOWCTBA W XapaKTEPUCTUKU  PEaTbHBIX
MIPOIICCCOB U SIBIICHHUIA; yMEHHUE pacro3HaBaTh W3MEHYMBHIC
BEJIMYMHBI B OKPY’KAIOIIEM MHUPE

15

YMeHue onepupoBaTh MOHATHIMU: CITYYalHBIN OMBIT (CITy9aiHBIA SKCTICPUMEHT),
3JIEeMEHTapHOE COOBITHE (RJIEMEHTAPHBII MCXO0/1) CIy4aillHOTO OIbITa, Ciay4yaiiHoe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE HAXOJUTh BEPOSTHOCTU CIIyYaHBIX
COOBITUH B OMNBITAaX C PAaBHOBO3MOXXHBIMHU 3JEMEHTAPHBIMU COOBITHSIMU;
YMEHHE pemaTh 33Ja4d  METOJOM OpraHM30BaHHOTO Imepedopa U ¢
UCIIOJIb30BAaHWEM TIpaBWja YMHOXKCHUS; YMEHHE OLEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI W SIBJICHWUW, MMOHUMATh POJb IMPAKTUYECKH JTOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITUM B OKPYXKAIOIIEM MHPE M B JKU3HU; 3HAKOMCTBO C
MOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCENT U
€ro POJIbI0 B MACCOBBIX SIBJICHUSIX
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YMeHue BbIOMpaTh MNOAXOASIIMN HM3YyYEHHBIH METOJ [UIsl pelIeHUs 3ajauu,
IIPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAEC U KU3HU,
pacro3HaBaTh MPOSBICHHUE 3aKOHOB MAaTeMaTHKM B HCKYCCTBE, OIIMCHIBATh
OTZAENBbHBIC BBIJAIOIIMECS pEe3yJbTaThl, IIOJYyYEHHBIE B XOAE PAa3BUTHI
MaTE€MaTUKU KAaK HAayKH, IPUBOIAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUHA U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPHUH

Hepeqeﬂb IJIEMECHTOB COAECPKAHUA, IIPOBEPHAECMBIX HA OI'D mo maTremaTHnKe

Kon IIpoBepsieMBlii 2IIEMEHT COIEPIKAHUS
1 UYucna 1 BBIYMCIIEHUS
11 Harypanbnsle u nensle uncina. IIpu3Haku 1eIMMOCTH LETIBIX YUCEN
1.2 OOBIKHOBEHHEIE B JeCATHYHBIC Jpoou, MPOLICHTBHI, OeCcKOHEYHEBIE
MepHOANYEcKHe Ipoou
13 Panmonanehpie yncna. ApupMeTHUECKHE OIlepalud ¢ paluOHAIbHBIMH YHCIAMH
14 JleiicTBuTenbHbIe yKicna. ApudMeTnyeckie onepalnu ¢ 1eHCTBUTENbHBIMU YHCTAMU
15 [TpubnueHHble BBIYUCICHHS, TIPaBUIa OKPYTJIEHUS, MPUKHUJKA M OLIEHKA pe3ysbTaTa
BBIYUCIICHUI
2 AnreOpandecKue BbIPaKEHUS
2.1 BykBeHHbBIE BbIpaKeHUs (BBIPAKEHUS C IIEPEMEHHBIMH)
2.2 Crenenn c 1ienbpiM mokazatesieM. CTeneHb ¢ paloHaIbHBIM MoKa3aTesneM. CBoiCTBa

CTCIICHU
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2.3 MHorouneHsl
2.4 Anrebpandeckast 1po0b
2.5 ApudmMeTHaecKuii KOpEHb HATypaJIbHOMN CTCTICHH. JeiicTBus ¢
apu(METHYECKUMH KOPHAMHU HATypaIbHOM CTETIEHN
3 VYpaBHEeHHs 1 HEPABEHCTBA
3.1 Lenbie 1 n1poOHO-paMoHaIbHBIE YpaBHEeHUs. CHCTEMBI U COBOKYITHOCTH YpPaBHEHHI
3.2 Lenbie u 1poOHO-panOHANBHBIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenue TeKCTOBBIX 3a1a4
4 YucioBbIe MOCIeI0BATEILHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS IOCIIEN0BATEILHOCTEN
4.2 Apudmernueckass u reomerpudeckas mporpeccuu. Popmyna CIOXKHBIX MPOIEHTOB
5) OyHKUIUU
5.1. Oyukuus, cnocodsl 3amanua ¢yHkuuu. 'paduk dynkuuu. OOnacte onpeneneHus u
MHOXecTBO 3HadeHWd QyHkuuu. Hymm ¢yskoun. [IpoMexyTKH 3HAKOMOCTOSHCTBA.
[IpoMe)XyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MUHHUMYMBI (DYHKIIUH.
Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIUN HA TPOMEKYTKE
6 KoopauHaTel Ha IPsSIMOU ¥ TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAUHATHI Ha IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl U UX CBOUCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
74 OKpyY>KHOCTb U KpYT
7.5 N3mepenue reoMeTpuyecKruX BEITUYNH
7.6 BexTops! Ha mmockocTH
8 BeposiTHOCTE 1 cTaTUCTHKA
8.1 OmnwucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHuoxxecTBa
8.5 I'pader




