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Coaep:xkanue y4eOHOro npeamera

Haenaonas ceomempusi.
Harnsnuele mpenctaBieHUst O MPOCTPAHCTBEHHBIX (QUIypax: KyO, Mapajierenunen,
npu3Ma, nupamyja, map, chepa, KoHyc, IMHIP. M300paxeHne MmpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl cedenuii. Muororpanauku. [IpaBunbHble MHOTOTpaHHHUKHU. [IpumMepbl
pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHIpa U KoHyca. [loHaTtue 06béMa; enuHuUIbl 00bEMAa.
O0BEM PSIMOYTOJILHOTO Napajuieenuneaa, Kyoa.

TI'eomempuueckue gueypul.
[Ipsmbie w1 yrael. Touka, mpsimMasi, TIOCKOCTh. OTpe3ok, Jyd. Yroa. Buasl yrios.
BeprukanpHpie u  cMmexHble  yrabl.  buccekrtpuca yrma. [lapamienbHble  H
nepecekaromuecs npsamele. llepnenaukynsapaele npsmelie. TeopeMsl 0 apauIeIbHOCTH U
NEPHEHAUKYISIPHOCTU NpsAMBIX. [lepnenaukynsap u HakioHHas K npsamol. CepeauHHbIN
MEPHeHAUKYJISP K oTpe3Ky. ['eomerpuueckoe Mmecto Touek. CBOMCTBA OMCCEKTPHUCHI yIiia
U CEpEeOMHHOIO MNEPHEHAMKYJsSIpa K OTpe3Ky. TpeyrosbHuk. Beicota, menuana,
OucceKkTpuca, CpeaHsis JUHHUS TpeyrojibHUKa. PaBHOOeApeHHbIE M PaBHOCTOPOHHUE
TPEYroJbHUKH; CBOWCTBA M TMPHU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuka. lIpu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronbHUKa. (COOTHOIIEHUS MEXIY
CTOPOHAMH W yrjaaMu TpeyronbHuka. CyMma YIVIOB TpeyrojbHUKa. BHemHue yrisl
TpeyroinbHuka. Teopema @aineca. Ilomobue TpeyronpHukoB. I[Ipu3Haku momOOUS
TpeyroibHUKOB. Teopema Ilucdaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHI'€HC OCTPOTO
yIJjla IpsSIMOYTOJBHOIO TpeyroiabHuka U yrioB or 0 go 180°; mpuBeneHne kK ocTpoMy
yriry. PemeHne npsMOYrojbHBIX TpPEYroJbHUKOB. (OCHOBHOE TPHUTIOHOMETPUYECKOE
TOXAeCTBO. DOpMyIIbl, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOI0 W
TOro e yria. PelieHne TpeyroibHUKOB: TeOpeMa KOCHHYCOB M TEOpEMa CHUHYCOB.
3ameyaTesbHble TOYKM TpeyroibHuka. YersipéxyronpHuk. [lapamnenorpamm, ero
CBOICTBa W mpu3Haku. [IpsMOYyronpHUK, KBajapar, poMO, MX CBOWCTBAa W MPU3HAKH.
Tpanenus, cpenHsas JUHUA Tpaneuud. MHOTOyroiabHUK. BBITyKIIbIE MHOIOYIOJIBHUKHU.
CyMMa yrioB BbIIYKJIOTO MHOTOYTOJIbHUKA. [IpaBHIIbHBIE MHOTOYTOJIBHUKH.
OxpyxHocTh U Kpyr. Jlyra, xopaa. Cextop, cermeHT. [[eHTpanbHbIi yroJi, BIMCAHHBINA
yroJjl, BeJIMYMHA BIMCAHHOTO yria. B3anmmHOe pacnoiokeHue MpsIMOM U OKPYKHOCTH,
IBYX OKpyxHocCTel. KacarenbHas u cekymas K OKpy>KHOCTH, UX CBOMCTBA. BrimcaHHbIe 1
ONMCAHHBIE MHOIOYTOJbHUKUA. OKPYKHOCTh, BIMCAHHASI B TPEYIOJBHUK, U OKPYKHOCTb,
ONMCaHHasl OKOJIO TPEYrOoJIbHUKA. BricaHHble M ONMCaHHBIE OKPYKHOCTH IPAaBUIBHOTO
MHOTOyTroJibHUKa. ['eomerpuueckue mnpeoOpasoBaHus. lloHarue o paBeHCTBE QUryp.
IlonATHEe O ABMKEHUH: OCeBas M LEHTPaJIbHAs CUMMETPUH, IapajuICIIbHBIA IIEPEHOC,
noBopoT. [lousitue o mogobun duryp u romorerun. [locTpoeHns: ¢ MOMOIIBIO ITUPKYIISA U
nuHerku. OCHOBHBIE 3a/1a4d Ha MOCTPOECHHUE: JEJIEHUE OTPE3Ka IMOIOjaM; MOCTPOCHUE
yrila, paBHOrO JAHHOMY; IOCTPOCHHE TPEYTOJbHUKA MO TPEM CTOPOHAM; MOCTPOCHHE
NEPIEeHANKYISApa K NPSIMOM; MOCTpOCHHE OMCCEKTPHCHI YIJa; JEJCHHE OTpe3Ka Ha 7
paBHBIX 4acTed. PemeHue 3amady Ha BBIYMCIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE C
MCIOJIb30BAHUEM CBOMCTB M3YYEHHBIX QUTYD.

Hsmepenue ceomempuueckux euyun.
Jlnuna otpeska. PaccrosiHue oT TOUkH 10 npsAmon. PaccrosHue mexay napauieabHbBIMU
npsMbiMU.  [lepumerp MHOroyronbHuka./[nmmHa OKpYKHOCTH, YMCIIO; JJIMHA JyTH
OKPY)KHOCTHU. ['pagycHas Mepa yria, COOTBETCTBUE MEXKIY BEIMYMHOW LEHTPAIbHOTO
yria u JUIMHOM Iyru okpyxHOCTH. [loHSATHE TUIOmAmy TUIOCKUX (UTYD.



PaBHOCOCTaBIIeHHbIE U paBHOBeNukHE Qurypsl. Ilnomane npsmoyronsHuka. [lnomanu
napajuieJorpaMMa, TpeyrojbHUKa W Tpaneuuu. Ilnomaas mMHoroyrosnbHuka. Ilnomans
Kpyra u tuiomaab cekropa. COOTHOIIEHHE MEXIy IUIOMAAsIMU TMOAOOHBIX (uryp.
Pemrenne 3amad Ha BBIYMCIIEHME M JOKA3aTENIbCTBO C HMCIOJIB30BAHMEM HM3YYEHHBIX
dhopmyi.

Koopounameur.
YpasHenue npsmoil. KoopanHatsl cepenunbl orpe3ka. opmyiia pacCTOSHUAS MEXIY
IBYMsI TOUKAMHU IJIOCKOCTU. Y PaBHEHHE OKPYXHOCTH.

Bexmopeut.
JlinHa (Moaynb) BekTopa. PaBeHcTBo BekTopoB. KominHeapHsie BekTopbl. KoopauHaTsl
BEKTOpa. YMHOXXEHHE BEKTOpa Ha YHUCJIO, CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOpA IO
JIBYM HEKOJUIMHEAPHBIM BeKTopaM. CKalsipHOE NPOU3BEIEHNE BEKTOPOB.

Teopemuko-mHodHCeECMEEHHbIE NOHANUAL.
MHOXECTBO, 2JEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB IEPEUYUCICHUEM DJIEMEHTOB,
XxapaktepuctuyeckuM cBoiicTBoM. [logmHoxkecTBo. OOBEAMHEHHE U TEepECeUCHUE
MHOKECTB.

Dnemenmsl 102UKU.
Omnpenenennie. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbcTBO OT MPOTUBHOTO.
Teopema, oOpatnass nanHoii. I[lpumep u kouTprpumep. [loHsSTHE O PABHOCHIBLHOCTH,
CJIEIOBaHUH, yNOTPeOJEeHUE JOTMYECKUX CBA30K €CIH ..., TO ..., B TOM U TOJIBKO B TOM
ClIy4ae, JIOTUYECKNE CBSI3KHU U, WIH.

T'eomempus 6 ucmopuyeckom paseumuu.
Ot 3emnemepus k reometpur. [ludarop u ero mxona. @anec. Apxumen. [locrpoenue
MpaBUWJIbHBIX MHOTOYroJIbHUKOB. Tpucekuus yria. Kagpatypa kpyra. Y aBoeHue kyoa.
Ucropus uncna n. 3onotoe ceuenune. «Hagana» Esknuna. JI. Ditnep. H. 1. JIobaueBckwmii.
Uctopust msToro mnocrynata. M3o0pereHne Merona KOOPAMHAT, MO3BOJISIOLIETO
MEePEBOJUTh TEOMETPUUYECKHEe OOBEKTHl Ha si3bIk anreOpel. P. Jlexapt u II. depwma.
[IpuMeps! pa3nuyuHbBIX CUCTEM KOOPAMHAT HA TUNIOCKOCTH

Ilnannpyemblie pe3yJibTAThI 0CBOCHHS Y4eOHOT0 MpeaMeTa

Jluunocmmuvie pezyromameoi:

- popMupoOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTHU
Oo0yyaromuxcsi K CaMOpa3BUTHIO M C€amMOOOpa30BaHHIO Ha OCHOBE MOTHBALUU K
OoOy4YeHHIO W MO3HAHHIO, BHIOOPY JAaibHeHero oopazoBanus Ha 06a3e OPUEHTUPOBKH B
Mupe mnpodeccuii U NPOPECCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOEHUIO
WHIUBUAYaJbHOM  0Opa3oBaTeNIbHOM  TPAaeKTOpUM € YUYETOM YCTONYUBBIX
[IO3HABATEIIbHBIX HHTEPECOB;

- (opMHUpOBaHHE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPAKTUKHY;

- opMHpOBaHNE KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOIEHUHN U COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTApPIIUMH U MIIAIINMU B 00pa30BaTeIbHOM, 00IIECTBEHHO

MOJIE3HOM, yueOHO-UCCIIeI0BATENBCKOM, TBOPUECKOM U APYTUX BUJAX ACATEIHHOCTH;

- YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW U NHCbMEHHOM peuH,
IIOHUMATh CMBICI IIOCTABJICHHOM 3aJa4d, BBICTPAaUBaTh APryMEHTALMIO, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

- KPUTUYHOCTb MBILIUICHUSA, YMEHHE pACIO3HABATh JIOTUYECKUM HEKOPPEKTHBIE
BBICKa3bIBaHMS, OTIMYATh TUTIOTE3Y OT (PaKTa;

- KPEaTUBHOCTb MBIIUICHNs, MHULUATUBY, HAaXOAYHUBOCTb, AKTUBHOCTH IIPU PELICHUU
F€OMETPUYECKUX 3a/1aY;

- yMEHHE KOHTPOJHMPOBATh TpOIECC M pe3yiabTaT y4eOHOW MaTeMaTUYeCKOU



NeSITEIbHOCTH;
- CHOCOOHOCTh K AMOILIMOHAJIBbHOMY BOCIHPHUSTHIO MAaT€MAaTHUYECKUX OOBEKTOB, 3ajad,
pELIECHNH, pacCyKACHU;

Memanpeomemmvbie pesynomamai:

- YMEHUE CaMOCTOSITEJIbHO IUIAHUPOBATh AJbTEPHATHBHBIE NMYTH TOCTHKEHHUS LENEH,
OCO3HAaHHO BbIOUMpaTh HaubOosee HP(PEeKTUBHBIE CMOCOOBI pelIeHUs YYEOHBIX W
MO3HABATENbHBIX 33/1a4;

- YMEHHE OCYLIECTBIISITh KOHTPOJb MO pe3yibTaTy U MO CHOCO0Yy JAEUCTBHS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXO0IUMbIE KOPPEKTUBBI,

- YMEHHUE aJIeKBaTHO OIICHUBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTD BBHIITOJHEHUS YIEeOHOM
3a/1aum, € 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ pelIeHHUS;

- OCO3HAHHOE BJIAJICHUE JIOTHUYECKUMHU JEHCTBUSMU OIpEAEIICHUs TIOHITHI, 00001eHus,
YCTAHOBJICHUSI aHAJOTUM, KiIacCHU(UKAUA Ha OCHOBE CaMOCTOSTEIHHOTO BBHIOOpA
OCHOBaHUU U KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

- YMEHHME YCTAaHABIMBaTh MPUYMHHO-CIEJICTBEHHbIE CBS3H, CTPOUTH JIOIMYECKOE
paccyxJeHue, yMo3akiItoueHue (MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTMH) U BBIBOJIbI;
- YMEHHE CO3/1aBaTh, OPUMEHITh M MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE
CpEeJICTBA, MOJIETIN M CXEMBI JJIsl pEIIeHHs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

- YMEHHE OpraHU30BbIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO NIE€ATEIBHOCTH C
yUdUTEJIeM M CBEPCTHUKAMH: OMNPENENATh IIeJId, paclpeAeisTb (QYHKIUA W POJH
YY9aCTHUKOB, OOIIHE CIIOCOOBI pabOThI, yMEHHE paboTaTh B TPYyIMIE: HAXOAUTH 0OIIee
pelIieHre M pas3pemaTh KOH(JIMKTBI Ha OCHOBE COTJIaCOBaHUS MO3UMLUNA U y4yéTa
MHTEPECOB; CIyIIaTh MapTHEPA; (GOPMYIHPOBATH, apryMEHTUPOBATh U OTCTAaUBaTh CBOE
MHEHUE;

- (hopmupoBaHue W pa3BUTHE Y4eOHOW M OOIIEMOJB30BATEIHLCKOW KOMIIETEHTHOCTH B
o0JjacTy MCHOJb30BaHUS MHGOPMAlMOHHO-KOMMYHUKAMOHHBIX TexHomorui (MKT-

KOMITIETEHTHOCTH);

- IepBOHAYaJIbHbIE MPEJCTaBICHUS 00 HAEIX M O METoJaX MaTeMaTUKU Kak o0
YHMBEPCAJIBHOM SI3bIKE HAyKM U TEXHUKH, O CPEICTBE MOJEIUPOBAHUS SIBICHUHA U
IIPOLIECCOB;

- YMEHHE BUJIETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MTPOOJIEMHOM CUTYalluu B IPYTHX
JTUCIUIUIMHAX, B OKPY>KAIOIIEeH KU3HH;

- YMEHUE HaxoOJUTh B pa3jIMYHbIX HCTOYHUKAX HHGMOpMAIHMIO, HEOOXOAUMYIO MJis
pelIeHns] MaTeMaTHYeCKUX Mpo0sIeM, U MPEACTaBIAThH €€ B MOHATHOIN (opMe; IpUHUMATD
pelIeHne B YCIOBHUIX HEMOIHON U U30BITOYHOM, TOYHON U BEPOSATHOCTHON MH(POPMAIIHH;
- YMEHHE MOHUMATh U UCIOJIb30BaTh MATEMAaTHUECKHUE CPEJICTBA HATTISIAHOCTH (PUCYHKH,
YepTexH, CXEMBI U Ap.) AJIs WUTIOCTPALlMU, MHTEPIIPETALIUN, apTyMEHTAlIHNH;

- YMEHUE BBIJIBUTaTh TUIIOTE3bI IPY PEILICHUH YUYEOHBIX 33a4 1 [TOHMMATh
HE0OXO0JIMMOCTh MX MTPOBEPKH;

- yMEHHUE MPUMEHSATh MHAYKTUBHbBIE U JAENYKTHUBHbBIE CIOCOOBI pacCyKIAeHHH, BUIETh
pa3IuyYHbIE CTPATErHH PELIEHMS 3a4a4;

- NOHMMAaHME CYIIHOCTH aIrOPUTMHUUYECKUX MPEANUCAaHUIl U YMEHUE JEUCTBOBATH B
COOTBETCTBUU C MIPEAJIOAKEHHBIM aITOPUTMOM;

- YMEHHE CaMOCTOSATEIbHO CTaBUTh LEJH, BHIOUPATh U CO3/1aBaTh aJTOPUTMBI IS
perieHus: y4eOHBIX MaTEeMaTHYECKUX Po0IeM;

- YMEHHE IUIAaHUPOBATh U OCYILECTBIATH AEATEIbHOCTD, HAIIPABJICHHYIO HA PEILICHUE
3a/1a4 UCCIIEA0BATEIBCKOIO XapaKTepa;

IIpeomemmnvie pe3ynomamol:

- OBJaJicHHE 0a30BBIM NMOHSATHITHBIM annapaToM IO OCHOBHBIM pa3jieliaM COIEpPKaHUs;
npejcTaBieHe 00 OCHOBHBIX M3y4aeMbIX HMOHATHAX (UMCIIO, TeoMeTpuueckas (urypa,
BEKTOp, KOOpAMHATBHI) KaK BaXKHEHIIMX MaTEeMaTHYECKMX MOJENSAX, I103BOJISIOMIUX



OIMCBIBATh U U3y4aTh peasbHbI€ IPOLECCHI U SIBICHUS;
- yMeHue paboTaTb C T'E€OMETPUYECKUM TEKCTOM (aHAJIM3UpPOBaTh, M3BIEKATh
HE00X0IMMYI0 MH(POPMALIHIO), TOYHO U T'PAMOTHO BBIpaXkaThb CBOU MBICIM B YCTHOW U
NMCbMEHHOM peun C NPUMEHEHHEM MaTeMaTU4eCKOM TEPMHUHOJIOIMM W CHMBOJIMKH,
MCII0JIb30BATh Pa3jIMYHbIE SI3bIKM MaTEMAaTHKH, IPOBOJUTH KIaCCU(PHUKALUHU, JIOTHYECKHE
000CHOBaHMSI, JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

- OBJIaJICHHE HaBbIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUNCIICHUH;

- OBJIaJICHHE T€OMETPUUYECKUM SI3bIKOM, YMEHHE UCIOJIb30BaTh €0 AJI1  ONHUCAHUS
MIPEIMETOB OKPYXKAIOLIEro MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX MIPEICTABICHUN U
n300pa3uTeNbHbIX YMEHUH, IPUOOpETEeHNE HABBIKOB T€OMETPUUECKHUX MOCTPOCHMIA;

- YCBOEHHE CHCTEMAaTHUECKUX 3HAHUHU O IUIOCKUX (PUTYpax M UX CBOMCTBaxX, a TakXke Ha
HarJiiTHOM YpPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TEJAX, YMEHUE NPUMEHSTH
CHUCTEMaTHYECKHE 3HAHUS O HUX JUISl peIlIeHUs] TeOMETPUUECKUX U MPAKTUYECKUX 3aj1ay;

- YMEHHE HU3MEPSTHh IJIUHBI OTPE3KOB, BEIUYMHBI YIJIOB, MCIOIb30BaTh (HOPMYIBI IS
HaXO0XJACHHS NIEPUMETPOB, IIOIIA e 1 00bEMOB F€OMETPUUECKUX PUTYD;

- YMEHHE NPUMEHITh M3yYCHHbIC TOHATHUS, PE3yJIbTaThl, METOJbI JUIS pEIICHUs 3aaad
MPAKTUYECKOT0 XapakTepa W 3a/ad U3 CMEXHBIX JMCHUUIUIMH C MCIIOJIb30BAaHUEM MpU
HEO0OXOJIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIbKYJISTOPA, KOMIBIOTEPA.

Obyyarowuticsa Hayuumcs.:

- 0003Ha4aTh ¥ N300paxkaTb BEKTOPHI,

- U300pakaTb BEKTOP, PaBHbII TaHHOMY,

- CTPOMUTH BEKTOp, PaBHBIN CyMMe€ JIBYyX BEKTOPOB, HCIIOJIb3Yys MpaBuja TPEyrojbHUKA,
napasuienorpamma, GopMynupoBaTh 3aKOHBI CIOXKEHHUS,

- CTPOUTH CyMMY HECKOJIBKMX BEKTOPOB, UCIIOJIb3YsI IPABUII0O MHOTOYTOJIbHHKA,

- CTPOUTH BEKTOP, PaBHBIN PA3HOCTHU JIBYX BEKTOPOB, IBYMsI CIIOCOOaMH.

- peumaTb TreOMETpUYECKHE 3a7auyd HCIOJIb30BAHME aJrOpUTMa BBIPAKEHHUS Uepes
JaHHbIE BEKTOPHI, UCMOJIb3Ys MIPABUIIA CIIOKEHUS, BHIYUTAHUS U YMHOKEHUS BEKTOpa Ha
YHCIIO;

- pewmaTh MpOCTEHIINEe TeOMETPUYECKHE 3aJayM, ONUpasiChb Ha HM3yYEHHbIE CBOICTBa
BEKTOPOB;

- HaXOJIUTh CPEJIHIONO JIMHUIO TPANeI1H 10 3aJaHHBIM OCHOBAHMSIM;

- UCIOJIb30BAaTh BEKTOPHI JJIsl PEHICHHs] MPOCTEHUIINX 3a7ja4 Ha ONpe/eleHue CKOPOCTU
OTHOCHUTEJIBHOTO JIBUKEHUSI.

- omepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMM: KOOPAMHATHI BEKTOPA, KOOPIUHATHI
CYMMBI ¥ pa3HOCTH BEKTOPOB, TPOU3BEACHHS BEKTOPA HA YHCIIO;

- BBIUUCIATH KOOPJAWHATHI BEKTOpPA, KOOPJIMHATHI CYMMbI M  Pa3HOCTU BEKTOPOB,
KOOpPJMHATHI TPOU3BEAECHHUS BEKTOPA HA YHCIIO;

- BBIYUCIIATh YTOJI MEXKIY BEKTOpamH,

BBIYUCIIATH CKAJTIAPHOC IIPOU3BEACHUC BEKTOPOB;

BBIIUCIIATH PACCTOSAHUC MCXKY TOYKAMH 11O U3BCCTHBIM KOOPpAWMHATAM,
BBIYUCIIATE KOOPAUHATBI CEPEANHBI OTPE3KA,

- COCTaBJIATh YPABHEHUE OKPYKHOCTH, 3Has KOOPAUHATHI LIEHTPA U TOYKH OKPYKHOCTH,
COCTABJIATh YPABHEHHUE NPSAMOU 110 KOOPJAUHATAM JABYX €€ TOYEK;

- pemaTh IpOCTEUIINE 3aJa4l METOIOM KOOPIHHAT

- OIIepupOBaTh Ha 6a30BOM YPOBHE MOHATUSIMH: CHHYCa, KOCHHYCA U TAHTEHCA YTJIOB,

- INPUMEHSATh OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO IIPU PELICHUM 3a7a4 Ha
HaXO0XKJIEHUE OJHON TPUTOHOMETPUIECKON (QYHKIIHH Yepe3 ApyTyIo,

- U300paXkaTh yroJ MEXKy BEKTOpaMH, BBIYUCIATh CKaJsPHOE MPOU3BEICHHUE BEKTOPOB,
- HaxoJIUTh YIJIbl MEX]y BEKTOpaMH, UCIIONb3Ysl POPMYJy CKAJISIPHOTO MIPOU3BEIACHUS B



KOOpAMHATAX,

- IPUMEHSATH TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB,

- IPUMEHATH (HOpPMYJTy IUIOIIAIN TPEYTOIbHUKA,

- pemlarb  IpocTEHIIME  3aJa4d  HAa  HAXO0XKJAEHHE  CTOPOH W YIJIOB
IIPOM3BOJILHOIO TPEYTOJIbHUKA

- HCIIOJIb30BaTh BEKTOPHI JJIs PELICHUS 3a/1a4 Ha JBUKEHUE U JCHCTBUE CUII

- OIIEpUpPOBaATh Ha 0A30BOM YPOBHE MOHATHSAMH IPAaBUJIBHOTO MHOTOYT'OJIbHUKA,

- IPUMEHATh (POPMYITY ISl BBIYMCICHUS yIila MPaBUIIBHOTO N-YrOJIbHUKA.

- NPUMEHATH (GOPMYIIbI IUIOUIAJAH, CTOPOHBI IPABUIBHOTO MHOTOYTOJIBHUKA, pauyca
BIIMCAaHHOM M OIMCAaHHOW OKPYKHOCTH,

- NPUMEHATH (OPMYJBI JJIMHBI OKPYKHOCTH, AYI'M OKPYKHOCTH, IUIOUIaJAM Kpyra u
KpYTI'OBOT'O CEKTOPA.

- ACIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJIOB IIPU PEUICHUM 3a/1ad HA HAXOXICHHE
JUTMHBI OTpE3Ka, IPalyCHON MepbI yTIa;

- BBIYMCIIATH IUIOUIAJAM TPEYTOJBbHUKOB, IPSAMOYIOJBHUKOB, Tpamneluii, KpyroB u
CEKTOPOB;

- BBIYUCIIATD JUIMHY OKPY>KHOCTHU U JJIMHY AYT'H OKPY>KHOCTH;

- BBIYUCIIATH JUIMHBI JIMHEHHBIX 3JE€MEHTOB (PUIyp M MX YIJIbl, UCHOJIb3Yd H3y4YEHHbBIE
(bopMyIIbIL.

- pemaTh MpaKkTUYECKUE 3a7]a4l, CBA3aHHbBIE C HAXOKIEHUEM T€OMETPUUECKUX BEIHUNH.

- omepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMH OTOOPAKEHHS TUIOCKOCTH Ha ce0s U
JIBUOKECHMS,

- OIepHpOBaTh Ha GA30BOM YPOBHE MOHATUSMHU OCEBOM M LIEHTPAJIbHON CUMMETPHH,
MapajuIeIbHOTO MIEPEHOCa, TOBOPOTA,

- pacno3HaBaTh BUbI ABUKECHUI,

- BBIIOJIHATH IMOCTPOEHUE JIBKEHUI C NMOMOLIBIO IIUPKYJS U JIMHEWKH, OCYLIECTBIISTH
npeobpazoBanue Guryp,

- pacnio3HaBaTh 0 YepTEKaM, OCYILECTBIATh MpeoOpazoBaHus (QUTYp C TOMOUIBIO
OCEBOM M LIEHTPAJIbHON CUMMETPHH, APAJIJIETIBHOIO IEPEHOCA U IOBOPOTA.

- pacro3HaBaTh Ha YEPTEkKaAX, PUCYHKAX, MOJEIAX U B OKPYXKAIOUIEM MUpPE IIJIOCKUE U
MPOCTPAHCTBEHHbIE TEOMETPUUECKHE PUTYPBI;

- pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIbHOIO Mapaiiesenunesia, IpaBuibHON
MUpaMUIbl, IUIUHAPA U KOHYCA;

- ONpeeNATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI TUHEHHBIE pa3Mepbl caMon
¢burypsl 1 Ha000POT;

- BBIYUCIIATh 00BEM MPSIMOYTOIBHOTO MapalljiesIeUuIe 1a.

Obyuarowuticsi noay4um 03MOHCHOCHb HAYUUMbCA!

- OBJIa/IETh BEKTOPHBIM METOOM I PEIICHUS 3a/1a4 Ha BHIYMCIICHUE U 1I0KA3aTeNIbCTBO;
- IPUOPECTH OMBIT BHITIOJIHEHUS TPOEKTOB.

- OBJIa/IETh KOOPJAMHATHBIM METO/I0OM PEILIECHUS 33/1a4 Ha BBIYUCIEHUE U I0KA3aTEIbCTBO;
- MPUOOPECTH OMBIT MCIOJIb30BaHUS KOMIBIOTEPHBIX MPOTpaMM JJisi aHallM3a YaCTHBIX
CJIy4aeB B3aMHOTI'O PACIOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;

- IPUOOPECTH ONBIT BHINIOJHEHUS IPOEKTOB

- BBIYHUCIATH TUIOMIATN (DUTYpP, COCTABIEHHBIX U3 JIBYX U 00jee MpSIMOYTrOJIbHUKOB,
napajijIeIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

- BBIUUCIIATH IUIOIIAIM MHOTOYTOJIBHUKOB, HUCIIOJIb3Ysl OTHOIIEHHS] PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

- IPUMEHATDH aNreOpandeckuil ¥ TPUTOHOMETPHUYECKUI MaTeprall IpH PEIICHUH 3a/1a4 Ha



BBIYUCIICHUE IIJIOLIAa/Iell MHOTOYTOJIbHUKOB;

- IPUOOPECTH ONBIT NPUMEHEHHS aNre0panyeckoro U TPUrOHOMETPUUECKOTO amnmnapara
MIPU pELIEHUH T€OMETPUUYECKUX 3aay

- BBIBOJUTH (DOPMYITy JUUIsl BBIYMCIIEHUS YIJla IPaBUIBHOTO N-YrOJIbHUKA U IPUMEHSTH €€
B IIPOIIECCE PELICHUS 3a/1ad,

- NPOBOAMTH J0KA3aTEIbCTBA TEOpPEM O (opMyje IUIOIIATU, CTOPOHBI IPAaBUIBLHOIO
MHOI'OYTOJIbHUKA, pajuyca BIMCAHHOM M ONHMCAaHHOW OKPY)KHOCTH U CIEACTBHHA U3
TEOpEM U MPUMEHATH UX MPU PEIICHUH 3a]1a4,

- pemarth 3aJa4l Ha JO0Ka3aTelIbCTBO C MCIOJIb30BaHUEM (DOPMYJ IJIUMHBI OKPYKHOCTH U
JUITMHBI 1yTH OKPYKHOCTH, popMyJ TuIomanen gpuryp.

- IPUMEHATH CBOWCTBA JIBU)KEHUS NPH PEIICHUU 3a/1a4,

- NPUMEHATh MOHATHSA: OCEBas M LIEHTPAJIbHASI CUMMETpUs, NapajIebHbIA NEPEHOC U
MOBOPOT B PELICHUH 3a4a4

- BBIYMCIATH O0BEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYP, COCTABICHHBIX W3
MPSIMOYTOJIbHBIX MapajuiesenuIe/oB;

- YIIIyOUTb U pa3BUTh NPEICTABICHUS O MPOCTPAHCTBEHHBIX FTEOMETPUYECKUX (PUTypax;

- IPUMEHSATH MOHATHE Pa3BEPTKH JUISI BBIMOIHEHUS IPAKTUYECKUX pacyETOB.

- IIOJIYUUTD oonee PJIy60KOC IMpCaACTaBJICHUC O CUCTCMC aKCHUOM IINIAHUMCTPHUH U
AKCHMOMAaTH4YCCKOM MCTOIC

TemaTnuyeckoe NIAHUPOBaHKE, B TOM YHCJIEe C Y4eTOM padouei
NporpaMMbl BOCIIMTAHUS € YKA3aHHEM KOJIMYeCTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAXK/A0il TeMblI

No HaumeHnoBanue pasnenos, Tem KommmuectBo

ypoxa 4acoB
BBoaHoe noBTOpEeHME 2
1 TpeyroiabHHUKH. 1
2 YeThIpexyroJbHUKH. 1
IMonsTHe BeKkTOpa 8
3 ITonsaTue BekTopa. PaBeHCTBO BEKTOPOB. 1
4 OTkiapIBaHUE BEKTOPA OT JIaHHOM TOUKHU 1
5 CymMma 1ByX BEKTOPOB. 1
6 3aKoHBI clIokeHHs BeKTOpoB. [IpaBuiio mapamienorpamma 1
7 BrrunTanue BEKTOPOB 1
8 YMHOKEHHE BEKTOPa Ha YHCIIO 1
9 IIpuMeHeHne BEKTOPOB K periennto 3a1ad. IIB pacuer nelictByromei 1

CHJIBI Ha arperaThl CEIbCKOXO035CTBEHHBIX MAIIMH

10 CpenHsist TUHUS Tpanenuu 1




MeToa KOOpAUHAT

[EEN
o

11 Pa3noxxeHue BekTopa 1o ABYM JaHHBIM HEKOJUIMHEAPHBIM BEKTOPaM 1
12 Koopaunatsl BekTopa 1
13 CBsi3b MEX]ly KOOpAMHATAMH BEKTOP U €r0 KOHIIAMH 1
14 [Ipocreiimue 3agaun B KOOpAUHATAX 1
15 VYpaBHeHUE TUHUY a TIOCKOCTH 1
16 VYpaBHEHHE OKPYKHOCTH 1
17 YpaBHeHue npsmoit 1
18 Pemenue 3amau no reme «MeToa KOOpAUHAT. 1
19 Pemenue 3amau no reme «MeToa KOOpAUHAT. 1
20 KonTponbnas pabota no reme «MeToa KOOpaAuHaAT» 1
CooTHomIeHHe MeK1y CTOPOHAMM M YIJIAaMH TPeyroJbHUKA 11
21 Cunyc, KOCUHYC, TAHTEHC yTJia 1
22 OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI IPUBEACHUS 1
23 @opMyITBI 47151 BBIYUCICHHSI KOOPAUHAT TOUKH 1
24 Teopema o momaay TpeyroabHUKA 1
25 Teopema cuHyCOB. 1
26 Teopema kocuHyCOB. 1
27 Pemenue TpeyronpaukoB. U3meputenbubie padotsl. [IB Onpenenenue 1
pa3MepoB 3/1aHuM.
28 VYron mexay Bekropamu. CKansipHOE IPOU3BEICHIE BEKTOPOB 1
29 CkanspHoe Ipou3Be/IeHUE BEKTOPOB B KOOPIUHATAX. 1
30 CBolicTBa CKaJISIpPHOTO NIPOU3BEACHHUS. 1
31 KonrtponbHas pabota no reme «COOTHOLIEHHS MEX/y CTOPOHAMU U 1
yriaamu TpeyrojpHuka. CKalsspHOE IPOU3BEIEHUE BEKTOPOBY.
JlJIMHA OKPYKHOCTH M IUIOINA/Ab KPyra 12
32 [TpaBuabHBIN MHOTOYTOJBHUK. OMUCaHHAS! OKPYKHOCTD. 1
33 BrincanHas okpy>KHOCTb B IPaBUIIbHBI MHOTOYTOJIbHUK 1
34 @DopMyJbl AJ1 TPABUIBHOTO MHOTOYTOJIBHUKA 1
35 [TocTpoeHue mpaBUILHOTO MHOTOYTOJIbHUKA 1
36 JltuHa OKPY>KHOCTH 1
37 [Tnomans kpyra. 1
38 [Tommaas KpyroBoro ceKTopa. 1
39 IInomjanp KpyroBoro cexropa. 1
40 Pemenue 3anau no teme «OKpPY>KHOCTb M KPYI» 1
41 Pemenue 3anau no reme «OKpyXHOCTH U Kpyr». IIB Boruncnenue 1
PacXoIHBIX MAaTePUAJIOB Ul CO3JIaHHs U HAITOJTHEHUS KPYTIIBIX KITyO.
42 Pemenue 3ana4 no reme «OKpy)HOCTb U KPYIr» 1
43 KonrtponbHas padora no treme «JlimHa OKpy>KHOCTH, IUIOIMIAJL Kpyra U 1
KpyTrOBOT'O CEKTOPa».
JBuxeHune 8
44 OTobpaxkeHune TIOCKOCTH Ha ceosl. 1
45 [TonsiTne nBUXKEHUS. 1
46 Ilonsatue ABUXKEHUS. 1
47 [MapannenbHblii IEpEeHOC 1




48 IToBopoT 1
49 [ToBopoT 1
50 Pemenne 3agau mo teme «/IBrskeHue» 1
51 KonTponbHas padbota mo reme «J|BrmkeHue 1
HauanbHble cBeJleHUSI U3 CTEpeOMeTPUHI 8

52 IIpenmer crepeomerpun. MHOTOrpaHHUK. 1
53 [Mpusma. [Mapasnenenurnen. 1
o4 O6beM Tena. CBoiicTBa MPSAMOYTOIBHOTO Mapauiesienunesaa. 1
55 [Mupamuia 1
56 Hunmuuap. 1
57 Konyc. 1
58 Coepa u map 1
59 O6bemusie Tena. [IB Ilpoexktupyem nom. 1
00 akcuomMax NJIAHMMETPHH 2

60 006 akcuomax MIaHUMETPUU 1
61 Hekotopsle cBeleHHsI O pa3BUTHHA FEOMETPUH 1
HTorosoe moBTopeHue 7

62 [ToBTOpenue no reme «TpeyroJbHUKU U YETHIPEXYTOJIbHUKN 1
63 [ToBTOpenue no teme «IlapannenbHble IPSIMbIE» 1
64 IToBTOpenue o Teme «lImomaab» 1
65 [ToBTOpenue mno reme «OKPYHKHOCTH)» 1
66 IToBTOpenue o treme «BekTopb» 1
67 HToroBasi KOHTpOJIbHAsS paboTa. 1
68 NuauBuayanbHble KOHCYNbTauu 1o Bonpocam ['MA 1




