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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

[TporpaMma obecrieunBaeT JOCTHIKEHUE CICAYIOIIMX PE3yIbTaTOB OCBOCHHUS 00pa30BaTeIbHONIIPOrPAMMEI
OCHOBHOTO 00111eT0 00pa30BaHus:
JIUYHOCHHbLE:

(opMHpOBaHKE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOIIMXCS
K CaMOPa3BUTHIO U CaMOOOpA30BaHUIO HAa OCHOBE MOTHUBAIIMM K OOYYEHUIO W MO3HAHHIO, BHIOOPY
JanpHeimero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKM B MuUpE Ipodeccuit U HpodeccHOoHaTbHbBIX
NPEINOYTeHU, OCO3HAHHOMY IIOCTPOCHUIO HWHAMBHUIYAIbHOW 00pa30BaTENbHON TPACKTOPHU C
Y4ETOM YCTOWYMBBIX IIO3HABATEIIBHBIX HHTEPECOB;

(bopMHpOBaHKE LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OILIECTBEHHOM ITPaKTUKU;

¢dbopMHpOBaHHUA KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOINEHMM M COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTAPIIMMHU M MJIQJIIMMUA B 00pa30BaTEeNbHOW, OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYIMX BUJAX JAESITEIbHOCTH;

YMEHHE SICHO, TOYHO, IPAMOTHO HM3JIaraTb CBOM MBICIM B YCTHOH M NHUCBMEHHOW peud, IOHUMAaTh
CMBICJI IOCTaBJIEHHOM 3aj]aui, BBICTpauBaTh apI'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI;
KPUTUYHOCTH MBIIIJICHUS,, YMEHHME PACIIO3HAaBaTh JIOTMUECKH HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIUICHUS, MHUIIUATUBA, HAXOAYUBOCTb, aKTUBHOCTb IIPH PELIEHUHU T€OMETPUUYECKUX
3ajay;

yYMEHHUE KOHTPOJIMPOBATh NMPOLECC U Pe3yibTaT yueOHOW MaTeMaTHYeCKONIesTeIbHOCTH;
(dbopmMHupoBaHUS CIOCOOHOCTH K AMOIMOHAIEHOMY BOCHPHUSATHIO MaTeMaTHYECKHX O0bEKTOB,

3a/1a4, pEeIICHNUH, PACCYKICHUM;

Memanpedmemuble:
pezyiiAamuervle YHUsepcajilbHvle V’{€6Hbl€ oelicmeus:

YMEHHUE CaMOCTOSITEJIbHO IUIAHHUPOBATh aJbTEPHATUBHBIC ITYTH JOCTHIKCHHUS IEJeH, OCO3HAHHO
BbIOMpaTh Hanboee 3¢ (heKTUBHBIE CIIOCOOBI pelIeH s Y4eOHbIX U TO3HABATENbHBIX 33/1aY;

YMEHHE OCYIIECTBISATH KOHTPOJIb MO Pe3yabTaTy M CIOCO0Y AEWCTBHUS Ha YPOBHE MPOU3BOJIHHOTO
BHHUMaHUS U BHOCHTh HEOOXOJUMBIC KOPPEKTHBHI;

yYMEHHE aJIeKBaTHO OLIEHWBAThH MPABWJIBHOCTH WM OIIMOOYHOCTH BHITIOJHEHHs y4eOHOU 3amaym, ee
O00BEKTUBHYIO TPYAHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

MMOHMMAaHHUE CYIIHOCTH alTOPUTMUYECKUX TMPEANUCAaHUN U YMEHHUE JEeiCTBOBATh B COOTBETCTBUHU C
MIPEITIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITCIIEHO CTABUTH II€JTH, BEIOMPATh U CO3/IaBaTh aJITOPUTMBI IS PEIICHHS YIeOHBIX
MaTeMaTHYeCKUX Ipodiiem;

YMEHHE IUIAHHPOBATh W OCYIIECTBISITH JCSITCILHOCTh, HANPABICHHYIO Ha pelIeHHue 3aaad
HCCIIeIOBATEIILCKOTO XapaKTepa;

nOo3HABANENbHbIE VHUBEPCATIbHbLE Vlle6Hbl€ oeticmeus:

OCO3HAaHHOE BIIAJICHWE JIOTUUYECKUMHU JCHCTBUSMH  OIpPEACIICHUS] TOHATHH, O0O0O0OIIeHUS,
YCTAHOBJICHUSI QHAJIOTHH, KIacCH(PUKAIMK HAa OCHOBE CAaMOCTOSITEILHOTO BBIOOpA OCHOBAaHUW M
KPUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3E;

YMEHUE YCTAaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTMUECKOE paCCyXJEHHUE,
yMO3aKJItoueHrue (MHAYKTUBHOE, IEAYKTHBHOE U 110 aHAJIOTHH) ¥ BBIBOIBI;

YMEHHE CO3/1aBaTh, MPUMEHSATh M MPEoOpPa3OBHIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA, MOJEITH U
CXEMBI JUTsI pelieHusT YIeOHBIX U TI03HABATEIbHBIX 33/1a4;



dbopMupoBaHHEe U pa3BUTHE Y4eOHON M OOIIEMOJIb30BATEIHCKOM KOMIIETEHTHOCTH B
00JacTH MCHOJIb30BaHUST HMHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (MKT-
KOMIICTEHTHOCTH);

(dbopMHpOBaHHE TIEPBOHAYAIBHBIX MPEICTABICHUH 00 WAESIX W O METOAAaX MaTeMaTHKH
KaK YHHMBEPCAJIbHOM S3bIKE HAayKHM W TEXHHUKH, CPEICTBE MOJCIMPOBAHUS SIBICHHH WU
MIPOIIECCOB;

YMEHHE BUACTh MATEMATHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaI[MH B APYTUX
JTMCLIUIUIMHAX, B OKPYXKAFOIIEH JKU3HHU;

YMEHHUE HaXOJIUTh B Pa3JIMYHBIX HCTOUHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JIJIsl PEIICHUS
MaTEeMaTHYECKHUX MPOOJIeM, U TIPEJCTABIATH €€ B TIOHATHOUW (popMe; MPUHUMATH PEIICHUE
B YCJIOBUSIX HETOJIHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM HH(pOpMaIuy;

YMEHHUE TIOHUMATh W HMCIIOJIb30BaTh MAaTEMAaTUYECKHUE CPEJICTBA HATIISIHOCTH (PUCYHKH,
YEePTEIKU, CXEMBI U JIP.) ISl WIUTFOCTPAIIUU, HHTEPIPETAIIMH, apTYMEHTAIIHH;

YMEHHE BBIIBUTATh THUIIOTE3bI TMPH PEHNICHHMH YYEeOHBIX 33aJa4 H I[OHUMATh
HEOO0XOUMOCTh UX TIPOBEPKU;

YMEHHE MPUMEHSATh WHAYKTUBHBIC W JISIYKTHBHBIC CIIOCOOBI PacCyXJIeHUH, BUICTh
pa3IM4YHbIC CTPATETUU PEUICHUS 3a71ay;

KOMMYHUKAMUGHblE VHUBEPCATIbHbIE V’{€6Hbl€ oelicmeus:

YMEHHUE OpPraHM30BbIBATh y4eOHOE COTPYAHHUYECTBO W COBMECTHYIO JESATEIBLHOCTH C
YYUTEIEM W CBEPCTHUKAMH: OMPENCIATh IEIH, paclpeieisth (YHKIMA €W POJH
Y4aCTHUKOB, OOIIHNE CIIOCOOBI pabOTHI;

yMeHHue paboTaTh B TPYIIE: HAXOIUTHh OOIIee PEIICHHE W pa3pemarh KOH(IMKTHI Ha
OCHOBE COTJIACOBAHUS MO3UIIMK U y4eTa HHTEPECOB;

CIIyIIaTh apTHEpa;

(dbopMynupoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

npeomemmuvie:

oBJajieHue 0a30BBIM MOHATHMHBIM anmapaToM IO OCHOBHBIM pa3fieflaM COJEpKaHUs;
IpeJCTaBIeHHEe 00 OCHOBHBIX M3y4aeMbIX HMOHATHAX (YUCIIO, TeoMeTpuuecKkas Qurypa,
BEKTOp, KOOpAMHATBI) KaK BaXHEHIIMX MaTeMaTHMYeCKHMX MOJAENAX, IO3BOJISIOLINX
OIMCHIBATh U U3y4aTh pealIbHbIE MPOLIECCHI U SBICHMUS;

yMeHHe paboTaTb € TEOMETPUYECKMM TEKCTOM  (aHalIM3UpOBaTh,  U3BJIEKATh
HE00X0AMMYI0 MH(POPMAIIHIO), TOYHO M I'PaMOTHO BbIpakKaTh CBOM MBICIH B YCTHOU M
MIUCBMEHHOW peYM, NPUMEHSAS MAaTeMaTH4YECKYI0) TEPMHUHOJOTHIO M CHMBOJIUKY, MC-
M0JIb30BaTh PAa3IMUHbIE SI3bIKM MaTEMaTHKH, NPOBOJUTH KIACCU(PUKAIMM, JIOTUYECKHE
000CHOBaHUS, JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN;

OBJIaJICHHE HAaBbIKAMU YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYHCIICHHUI;
OBJIAJICHE TE€OMETPUYECKUM S3BIKOM, YMEHHME MHCIIONb30BaTh €ro JJig ONUCAHUS
IIPEIMETOB OKPY’KAIOLIEr0 MHpa, Pa3BUTHE IPOCTPAHCTBEHHBIX IPEJICTaBICHUA U
M300pa3UTEIbHBIX YMEHUHN, MPUOOPETEHNE HABBIKOB FT€OMETPHUUECKUX TOCTPOCHHUI;
YCBOCHHME CHCTEMAaTUYECKHX 3HAHUH O IUIOCKUX (UTypax M UX CBOMCTBAx, a Takke Ha
HarjiTHOM YPOBHE — O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPHUMEHATH
CUCTEMAaTUYEeCKUE 3HAHUS O HUX JIJISl pEHICHUsI TEOMETPUUECKUX U MTPAKTUUYECKHX 3a/1a4;
YMEHHUE H3MEpATh JJIMHBI OTPE3KOB, BEJIWYHMHBI YIJIOB, UCIIOJIb30BaTh (OPMYIbI JUIS
HaXO0XXJICHUS EPUMETPOB, TUIOIIAAeH U 00bEMOB T€OMETPHUECKUX DUTYD;

yYMEHHE NPUMEHATh IOJTY4YEHHbIE 3HAHUSA, PE3yJIbTaThl, METOMABI JI1 pEelIeHUs 3adad
MPAKTUYECKOr0 XapakTepa M 3aJady M3 CMEXHBIX TUCUUIUIMH C HCMOJIb30BAaHUEM IpU
HEOO0XOMMOCTH CIIPABOYHBIX MAaTEpPHANIOB, KaJIbKYIATOpPa, KOMIIBIOTEPA.



C yuerom TpeboBanmii denepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIIBHOTO CTaHIApTa
OCHOBHOTO 001Iero o0pa3oBaHUs NPOSKTUPOBAHWE, OpPraHU3alMs M OICHKA pPE3yJIbTaTOB
o0pa3oBaHMs OCYILECTBISIETCS HAa OCHOBE CHCTEMHO-JESATENIbHOCTHOIO IOAXO0/Aa, KOTOPBIH
obecrieunBaeT:
e (opmupoBaHHE TOTOBHOCTH OOYyYAIONIMXCS K CAaMOPa3BUTHIO U HEMPEPHIBHOMY
00pa3oBaHMIO;
® [POCKTHPOBAaHHME U KOHCTPYHMPOBAaHUE pa3BHUBAIONICH 00pa30BaTENbHON  Cpelbl
00pa3oBaTEeNbHOTO YUPEKACHHUS,
® AKTUBHYIO Y4eOHO-II03HABATEIbHYIO ACSITEILHOCTh O0YUYaOLINXCS;
® [OCTpOCHHE 00pPa30BATEILHOTO MPOIIECCa C YIETOM UHIUBUAYATbHBIX, BO3PACTHBIX,
MICUXOJOTHYECKHX, PU3UOTOTUYECKIX, OCOOCHHOCTEH 3/10pOBbs 00yUYaIOLTUXCS.

Takum 00pa3oM, CHCTEMHO-IEATEILHOCTHBIA TOAXOJ CTaBUT CBOEH 3aJadeil OpUEHTHPOBATH
YUEHHKa He TOJIbKO Ha YCBOCHHE 3HAHMI, HO, B IEPBYIO O4Yepe/b, HA CIIOCOOBI ATOIO YCBOCHUS,
Ha CIOCOOBI MBINUICHUSI W ACATEIBHOCTH, HAa Pa3BUTHE IMO3HABATENBHBIX CHJI U TBOPYECKOTO
noTteHnuansa pedeHka. B cBs3u ¢ 3TuM, BO BpeMs y4eOHBIX 3aHSATUN yYaluxcs HEOOXOIMMO
BOBJICKAaTh B pa3IMYHbIE BHJBI JAEATENBHOCTH (Oecema, IUCKYCCHsI, DKCKYpPCHS, TBOpYECKas
pabora, uccienoBarensckas (IpoekTHas) paboTa U Apyrue), KOTopble oOecreurBanu Obl
BBICOKO€ KAaueCTBO 3HAaHWH, pa3BUTHE YMCTBEHHBIX M TBOPYECKHX CIIOCOOHOCTEH,
M03HABATENIbHOM, a TNIABHOE CAMOCTOSATEIbHON JESITENbHOCTH YY€HHUKOB.

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM /1esiTe IbHOCTH U
MOBCEIHEeBHOM KU3HU JJIA:

* ONMCAHUS PEATbHBIX CUTYalluil Ha sI3bIKE TEOMETPHH;

* pacueToB, BKIIOYAIONIMX MMPOCTEHIITNE TPUTOHOMETPUYECKHE (hOPMYITHI;

* PpeLIeHHs TeOMETPUUECKHX 33/]1a4 C UCII0JIb30BAHNEM TPUTOHOMETPUHU;

*  pelIeHMs MPaKTUYECKUX 3a]a4, CBSI3aHHBIX C HAX0XJAEHUEM I'€OMETPUYECKUX BETUYHUH

(ucnonb3yst MpU HEOOXOAMMOCTH CIPABOYHUKHU M TEXHUUYECKUE CPEICTBA);

* TOCTPOEHUH C OMOUIbIO TEOMETPHUUECKUX HHCTPYMEHTOB (JIMHENKA, YTOJIHUK, IUPKYIIb,

TPAHCIOPTHP).

B pe3ynbTare u3ydeHus reoMeTpun 00yJarouiics HAyYuTes:

Harasignasi reomerpust

1) pacrmo3HaBaTh Ha YepTEIKAX, PUCYHKAX, MOJICIISAX U B OKPYXKAIOLIEM MHPE TUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;

2) pacrio3HaBaTh Pa3BEPTKU Ky0Oa, MPSIMOYTOJILHOTO MapaljiesenuIe/a;

3) ompeaenaTh MO JUMHEWHBIM pazMepaM pa3BEPTKH (HHUTYphI INHEHHbIC pa3Mepbl caMoil
¢burypsl 1 Ha060pOT;

4) BBIYUCIATH 00BEM MPSMOYTOJIEHOTO TAPAJIISIICITHITE/IA.

OO0y4arOIIHICS nOYYUN 603MOHCHOCHIb:

5 svluucaams 066EMbI NPOCMPAHCNBEHHBIX 260MEMPUHECKUX UeYp, COCMABIEHHBIX U3
NPAMOY20NbHbIX NAPALIENENnUNedos;

0) yenybums u pazeume npedcmasienus 0 NPOCMPAHCMEEHHBIX 2e0MEMPULECKUX
Queypax;

7) npumensimo nonamue pazgépmru OJis GbINOIHEHUS NPAKMUYECKUX PACYEMOS.

I'eomeTpuuyeckue Gpurypsl

OO0yuaromuiicss HayIuTCs:

1) nonb30BaThCS SA3BIKOM TEOMETPHH JJISl OTIMCAHUS ITPEMETOB OKPY)KAIOIIEr0 MUPa M UX
B3aMMHOI0 PACIIONI0XKEHHUS;

2) pacro3HaBaTh U H300paaTh HA YePTEKAX U PUCYHKAX reoMeTpudIecKue GUTypsl  UX
KOH(UTypaluu;

3) HaXOAUTh 3HAUCHHS JIJTMH JTMHEHHBIX 3JIEMEHTOB (DUTYP U UX OTHOLICHUS, TPATYCHYIO
Mmepy yriioB oT 0 no 180°, mpuMeHsst onpeaeneHns, CBOUCTBA U MPU3HAKU QUTYP U UX



3JIEMEHTOB, OTHOIICHUS GUTYp (PaBEHCTBO, MOA00KE, CHMMETPHH, IIOBOPOT, MapaJICIbHBIHI
MEePEHOC);

4) onepupoBaTh C HAYATbHBIMU MTOHATHIMH TPUTOHOMETPHU

Y BBITIOJIHATH 3JIEMEHTAPHBIC OTIEpAIluU HAJl PYHKIUSIMH YTJIOB;

5) pemrath 3a7aud Ha [10Ka3aTeNLCTBO, OMHUPAsCh HAa HM3YyYCHHBbIC CBOWCTBA (GUIYp W
OTHOIICHUN MEX]Ty HUIMH M MIPUMEHSIS U3YUYEHHBIC METO/IbI JJOKA3aTEIbCTB;

6) pemiath HECIOXHBIC 3aJauyd Ha TOCTPOCHHE, HPUMEHSS OCHOBHBIC aJTOPUTMBI
MTOCTPOCHHUS C TOMOIIBIO ITUPKYJISI i TUHEHKU;

7) pemiath MPOCTEHIIINE TUNIAHUMETPUYCCKUE 3a/1a4d B IIPOCTPAHCTBE.

OOyuarouuiicss nOIyUUm 803MOHCHOCHIb:

8) osrademv memooamu pewienus 3a0ay HA GbIYUCTEHUS U OOKA3AMENbCMEA: MEmMoOOM
om NPOMUBHO20, MeMOOOM NOO0OUsL, MEMOOOM nepebopa 6apPUAHMO8 U MEMOOOM 2eoMempu-
YecKux mecm mouex;

9) npuobpecmu onvim npumenenus areedpautecKko2o u mpueoHOMEMmpu4ecKo20 annapama
U ude 0BUINCEHUsL NPU PEULeHUU 2eOMEeMPULEeCKUX 3a0al;

10) osérademv mpaouyuonnoil cxemoul peuwieHus 3a0a¥ HA NOCMPOCHUE C NOMOUBIO
YUPKYIA U TUHENKU: aHAIu3, NOCmpoeHue, 00KA3amenbCmeo U UCCie0o8anue;

11) nayuumvcs pewamsv 3a0auu Ha NOCMPOEHUE MemoOOM 2eoOMEempuyecKko20 Mecmd
moyex u Memooom noooous;

12) npuobpecmu onvim ucciedo8anus C8OUCME NAAHUMEMPUHECKUX GUISYP C NOMOUBIO
KOMNbIOMEPHBIX NPOSPAMM.

HN3mepenne reoMeTpu4ecKuX BeJTHYUH

1) ucnonb30BaTh CBOWCTBA M3MEPEHHUs JIJIHMH, IUIOMIAACH M YIJIOB MPH PEUICHUH 33ja4y Ha
HAXO0XJICHHUE JJTUHBI OTPE3Ka, ATUHBI OKPY>KHOCTH, JUIMHBI TyTH OKPY>KHOCTH, TPAJTYCHOU MEpPbI
yraa;

2) BBIYHCIATD JTHHBI JUHEWHBIX DJIEMEHTOB (PUT'YD M UX YIJIbI, HCTIONB3YS (DOPMYJIIBI
JUTHHBI OKPY>KHOCTHU Y JUTUHBI JYTH OKPY>KHOCTH, (POPMYIIBI ILIOMAACH GUTyp;

3) BBIUMCIATH IUTOMIATM TPEYrOJbHUKOB, MPSIMOYTOJbHUKOB, MapalIeiorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIIATH [UIMHY OKPYXXHOCTH, [UTUHY IYTH OKPYKHOCTH;

5) pemath 3a/1auu Ha JOKA3aTEIBCTBO C UCTIOJIb30BaHUEM (DOPMYIT JUTHHBI OKPY)KHOCTH U
JUTMHBI TyTU OKPY>KHOCTH, (popMyI momazaeit puryp;

6) pemath MpaKTHYECKUE 3a/1a4H, CBSI3aHHbIC C HAX0K/ICHHEM T€OMETPUUYCCKUX BEITNIMH
(ucmonb3ys MpU HEOOXOAMMOCTH CIPABOYHUKH U TEXHUYECKUE CPE/ICTBRA).

OOyuaromuiicst noJIyuUm 603MOHCHOCHLD:

7) svluucisame niowaou Gueyp, cCOCmasieHHbIX u3 08yX uiu 060aee NPIMoy20ibHUKOS,
napanienocpammos, mpeyeoibHuUKos, Kpyaa u cekmopad,

8) eswluUCIAMB NIOWAOU MHO2OY2OTILHUKOS, UCHOIb3YSL OMHOULEHUS PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCTU,

9) npuobpecmu onvim npumeHeHust aneedpPauUecKoeo U MmpueoHOMempUIecKo20 annapama
U udeu 08UIHCEHUs NPU peuenuy 3a0ad Ha GblYUCIeHUe NIOWAOell MHO20Y20lbHUKOS.

Koopaunarsi.

Buinycxknux nayuumces.

®* BBIYHUCIIATH JJINHY 0Tpe31<a 10 KOOp)II/IHaTaM €ro KOHIIOB, BBIYUCIIATH KOOp)II/IHaTI)I
CepelIMHbI OTPE3Ka;

* MCIOJIb30BaTh KOOPAUHATHBIN METOJ 111 U3Y4YEHHS CBOMCTB IPSAMBIX U OKPYKHOCTEM.

Buinycknux noayuum 603moicHOCmb. 081a0emb KOOPOUHAMHBIM MemOoOOM peuleHUs 3a0ay
HA BbIYUCTEHUs U O0KA3amenbCmeda, Npuoopecmu Onvlm UCHONAb308AHUSL KOMNbIOMEPHLIX
npocpamm OJisk AHAIU3A YACHBIX CIYYAe8 B3AUMHO20 PACHOLONCEHUSI OKPYICHOCME U NPIMbIX,




npuobpecmu onvlm 6blNOJHEHUsL NPOEKMo8 Ha meMy «lIpumeHnenue KOOPOUHAMHO20 Memooa
npu peutenu 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMENbCNEAY.
BekTophbl.
Buinycknux nayuumes:
* OneprupoBaThb C BCKTOPAMH: HAXOAWUTb CYMMY H PAa3HOCTb ABYX BCKTOPOB, 3aJaHHBIX
reOMETPUYECKU, HAXOAUTh BEKTOP, PAaBHBIN MPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;
* HaXOJIUTh JIJIsl BEKTOPOB, 33JaHHBIX KOOPJAWHATAMH: UIMHY BEKTOPa, KOOPIAMHATHI CYMMBI
U Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPIMWHATHI MPOU3BEICHUS BEKTOpA HA YHCIIO, TPUMEHSS
IpU HEOOXOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTEIBHBIN U paCTIPEICTUTEIbHbIN 3aKOHBI;
* BBIYUCIISATh CKAJSIPHOE IPOU3BEACHHE BEKTOPOB, HAXOJIUTH Yroll MEXAY BEKTOpamH,
YCTaHaBJIUBATD NEPIEHIUKYIAPHOCTD MPIMBIX.
Buinycknux  nonyuum 603moxcnocmy’ 081a0ems 8eKMOPHLIM MemMOOOM O/l peuleHuUs:
3a0ay HA BLIYUCTIEHUS U OOKA3AMENbCEA; NPUOOpecmuU ONblm 8bINOJIHEHUS NPOEKMO8 HA MeMy
«npumeHenue 8eKMopHO20 Memood npu peuteHul 3a0ay Ha 8bIYUCTEeHUS U OOKA3AMENbCMBay.

COJAEPKAHUE YYEBHOI'O TIPEIMETA

Harasignasi reomerpusi. Harnsnele mpeacTtaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: Kyo,
napajulefienunesa, mpusMa, NOUpamuga, Imap, cdepa, KoHyc, IwiMHAp. M300paxenue
npocTpaHncTBeHHbIX  ¢uryp.  [Ipumepbr  ceueHuit.  MHOrOrpaHHHKH. [IpaBunbpHbIE
MHOTrorpaHHuku. [IpumMepsl pa3BEPTOK MHOTOrpaHHUKOB, LIMIMH/IPA U KOHYCA.

[Tonstue 00béma; enuuuIbl 00bEMa. OOBEM MPSIMOYTOIBHOTO Napasuieienunena, Kyoa.

I'eomerpuueckue ¢purypsol. IIpsmeie nu yribl. Touka, npsmasi, m1ockocTb. OTpe3oK, JIyu.
VYron. Buasl yrios. BepTukanbHble U CMEXHBIE YIIIbl. buccekTpuca yria.

[TapannensHble M nepecekarouuecss npsimble. IlepnenaukynspHeie npsimbie. TeopeMbl 0
MapaJUIeIbHOCTH M TEPIEHAUKYIAPHOCTH NpsAMBIX. lleprneHauKkyasp M HakJIOHHAs K INPSAMOIL.
CepenuHHBIN NEpIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe mMecto Touek. CBoiicTBa OHCCEKTpUCHI yrjJa M CEPEIUHHOTO
MEPIEeHIUKYIIApa K OTPE3KY.

Tpeyronsuuk. Mennana, OuccekTpuca, BbICOTa, CpPEIHSsI JIMHHUA  TpPEyrojbHHKA.
PaBHOOeipeHHbIE U PaBHOCTOPOHHHE TPEYrOJIbHMKH; CBOWCTBA M NMPU3HAKU PaBHOOEIPEHHOTO
TpeyrojabHuKka. [lpu3Haku  paBeHCTBAa  TPEyroibHUKOB. HepaBeHCTBO  TpeyroibHHKA.
CooTHOIIEHNSI MEX 1y CTOPOHAMM U YTJIaMH TPEYTOJIbHUKA.

Cymma yrnoB TpeyroibHuka. BHemrHue yrisl TpeyronbHuka. Teopema ®aneca. IlogoOue
TpeyroipHUKoB. [IpusHaku monoOusi TpeyronbHUKOB. Teopema Ilucdaropa. Cunyc, KOCHHYC,
TAaHTEHC, KOTAaHTe€HC OCTPOTO yIiia MPSIMOYTOJbHOrO TpeyroipHuka u yrioB ot 0 mo 1800;
IIPUBEAECHUE K OCTpoMYy yriy. PemeHue mnpsMOYrojdbHBIX TpeyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. MDOpMyIbl, CBSA3BIBAIOIINE CHUHYC, KOCHHYC, TaHIE€HC,
KOTaHT'€HC OJIHOTO M TOTO K€ yIJa. PernieHne TpeyrojabHUKOB: TEOPEMBI CHHYCOB U KOCHHYCOB.
3ameuaTesbHbIE TOUKH TPEYTOJIbHUKA.

YerbipexyronpHuk. [lapannenorpamm, ero cBoiicTBa u npusHaku. IIpsMoyronsHuk, KBajapar,
poMO, UX CBOICTBA U MpU3HAKU. Tpanenuns, CpeaHss JIUHNS Tpareuun

MHoroyronsHuK. Beimyknsle MHOroyroiapHuku. IIpaBunbHble MHOrOyroapHuku. Cymma
YTJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA.

OxpyxHocTb U Kpyr. Jlyra, xopna. CexTop, cerMeHT. LleHTpanpHblil 1 BIMCAHHBIN YIIBL,
BEJIMYMHA BIHMCAHHOIO YyIyla. B3anMHOE pacnosjokeHue mpsMOM U OKPYXHOCTH, JIBYX
okpyxHocTeil. KacaTenbHas 1 cexyiias K OKpy>KHOCTH, UX CBOWCTBa. BriricaHHbIe U onMcaHHbIE
MHOTOYroJbHUKH. OKpY>KHOCTb, BIIUCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO
TpeyrojbHUKa. BrincanHble U onucaHHbIe OKPY>KHOCTH MPaBUILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue npeodbpazoanus. [lonsatue o paBeHcTBe Puryp. [loHsTHE O TBMKEHUH:
oceBas W LIEHTpaJibHas CUMMETPHH, HapauieibHbIA mepeHoc, nmoBopoT. llonarue o momobuu
¢buryp u TOMOTETHH.



[Toctpoenue ¢ moMonIpl0 HUPKYJIS W JMHEHKU. OCHOBHBIE 3a/laud HA TMOCTPOEHUE: JIETICHUE
OTpe3Ka I0I10JIaM; [TOCTPOCHUE yIjla, PAaBHOTO AAHHOMY; IOCTPOEHHE TPEYroJIbHHUKA 10 TPEM
CTOpPOHaM; IOCTPOEHHE NMEPIEHIUKYISIpa K MPSIMOM; MOCTpOeHUE OUCCEKTPUCH! yria; AeJICHUE
OTpe3Ka Ha N paBHBIX 4acTeM.

Pemenue 3a1a4 Ha BBIYMCIIEHUE, TIOKA3aTENbCTBO U IIOCTPOEHUE C UCIIOIB30BAaHUEM
CBOWCTB M3Y4YEHHBIX (UTYP.

N3mepenue reomerpuyeckux BeJau4uH. /inHa otpeska. PaccrosiHue oT Touku 10
psAIMOM. PaccTosiHue Mexay napajuiesIbHbIMU NPSMBIMU.

IIepumeTp MHOTOYTOJIbHUKA.

JliMHa OKpY>KHOCTH, YUCIIO TT; AJIMHA YT OKPY>KHOCTH.

['pangycHast Mepa yria, COOTBETCTBHE MEX/1Y BEIMUUHOMN LIEHTPAJILHOTO yIJIa U IJIMHOU
IYTH OKPY’KHOCTH.

[Monarne mmomaau miockux ¢uryp. PaBHOCOCTaBIEHHBIE W PaBHOBEIHMKHE (QHUTYPHI.
[Inomane npsamoyroapHuka. Inomanu napamuienorpaMma, TpeyroibHUKa U Tpaneuuu. [nomans
MHoroyrojsHuka. [lnomans kpyra u miomaas cekropa. [lnomanps kpyra v miomaas CeKTopa.
CooTHolIeHne MeX 1y IUIOIAAsIMU TOJOOHBIX (UTyD.

Pemenue 3a1a4 Ha BEIYMCIICHUE U JIOKA3aTEILCTBO C UCTIOIB30BAHNE U3YIEHHBIX (POPMYIL.

Koopaunarel. VYpaBhenue npsamoil. Koopaunatsl cepenunsl  ortpe3ka. Dopmyna
paccTOSHUSA MEXY ABYMsI TOUKaMH INIOCKOCTU. Y PaBHEHUE OKPYKHOCTH.

Bekrtopsbl. Jlnuna (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KosuiMHeapHble BEKTODBI.
Koopaunatsl BeKTOpa. YMHOKEHUE BEKTOPA HA YUCIIO, CyMMa BEKTOPOB, PAa3JI0KEHHE BEKTOpa
I10 JIBYM HEKOJUIMHEApHBbIM BeKTOpaM. CKaJlsipHOE IPOU3BEIEHNE BEKTOPOB.

JuieMeHTBI JIOTHKH. Omnpenenenne. AKcMoMbl W TeopeMbl. JlokazarenbCTBo.
Jloka3zatenbCcTBO OT MpOTHBHOTO. Teopema, oOpartHas manHou. [lpumep U KOHTpHpuUmep.
[ToHATHE O PABHOCUIILHOCTH, CIEIOBAaHUHU, YIIOTPEOICHHUE JIOTHYECKUX CBSA30K €CIH ..., TO ..., B
TOM U TOJIBKO B TOM ClIy4ae, JOTM4eCKHUEe CBA3KHU U, UITH.

I'eomerpusi B ucropuueckom passutun. Ot 3emiuemepus k reomerpuu. [ludarop u ero
mkona. Panec. Apxumen. [loctpoeHne mnpaBUIBHBIX MHOTOYIOJBHUKOB. TpHCEKIMs yria.
KBanparypa kpyra. YaBoenue ky0a. Mcropus uncna n. 3onotoe ceuenue. «Hauana» EBknuaa.
JI.Oinep. H.M.JlobaueBckuii. Mcropust nstoro mocrynara. M3o0pereHne mMeroaa KOOpAMHAT,
MIO3BOJISIOIIETO MEPEBOAUTH FeOMETpHUECKUEe 00BEKTHI Ha s3bIK anreOpsl. P./lexapt u I[1.depma.
[Ipumeps! pa3iMyuHbIX CUCTEM KOOPJIMHAT HA MJIOCKOCTH.

/ xaacc

Havanabnbie reomerpuyeckne cseaenus (10 9). I[Ipsmas u orpe3ok. Touka, npsiMasi, OTpE30K.
Jlya u yron. CpaBHeHHE OTPE3KOB W yrioB. PaBeHCTBO reomerpuueckux ¢uryp. M3mepenue
OTpe3KoB U yrioB. JlimHa otpeska. ['pagycHas mepa yrna. Enqununel usmepenus. Buabl yrios.
BepTukanbHble U cMexHbIE YIibl. buccektpuca yria. [leprnenaukynspHbie IpsiMble.

Tpeyroabnuku (17 4). TpeyronpHuk. Beicota, Meamana, OHCCEKTpuca TpeyroJjbHHUKA.
PaBHOOeipeHHBIE U PABHOCTOPOHHHME TPEYTOJIbHUKHU; CBOMCTBA M MPHU3HAKU PAaBHOOEIPEHHOIO
TpeyronbHuka. IIpusHaku paBeHcTBa TpeyronbHMKOB. OkpyxHOcTh. [lyra, xopna, pazaumyc,
nuametp. IloctpoeHuss ¢ MoMOUIpI0 HUPKYJIs U JIMHEWKW. OCHOBHBIE 33/1a4M Ha IOCTPOCHHUE:
JIefIeHHE OTpe3Ka IOMoJaM; MOCTPOEHHE YIjia, paBHOMY JAaHHOMY; IOCTPOEHUE OHMCCEKTPUCHI
yIJIa; MOCTPOECHHE MEPIICHIUKYIISPHBIX MPSAMBIX.

Mapannenbubie npsimbie (13 u). TlapamiensHble W TepeceKaroIIuecs MpsSMbie. TeopeMbl 0O
napajienbHOCTH mOpsiMbIXx. OnpeneneHue. AKCHOMBI W TeopeMbl. JlOKa3aTenbCTBO  OT
npotuBHOro. Teopema, oOpaTHasi JaHHOM.

CooTHOIIEHUSI MEXKAy CTOPOHAMH W yrjaamm TpeyroiabHuka (18 u). Cymma yrioB
TPEYroJIbHUKA. BHEIIHKE yIuIbl TPEYroJbHUKA. Bubl TpeyronbHUKoB. Teopema o



COOTHOIICHUAX MEXIy CTOPOHAMH M YIVIAMH TpPEyroJibHHKAa. HepaBeHCTBO TpeyrojabHHUKA.
[IpsiMoyronbHblE  TPEYTrONbHMKH; CBOWCTBA W IPU3HAKU paBEHCTBA IPSMOYIOJbHBIX
TPEYroJbHUKOB. PaccTosHME OT TOYKM 10 mnpsAMoil. PaccrosHume Mexay mnapajuleIbHbIMU
npsMbIMU. [locTpoenus ¢ moMoIbIO HUPKYJIA U JIMHEUKU. IlocTpoeHue TpeyrojapHUKa 10 TPEM
JJIEMEHTaM.

Oo6o6maromniee nopropenue. Pemenue 3anau (10 1)

8 kaacc

YeroipéxyroabHuku (14 4.)
MHOTOyroJbHHUK, BBITYKJIBIH W HEBBITYKJIBIA MHOTOYTOJBHHUK, (OpMyia CYMMBI YIJIOB
BBIITYKJIOT'O MHOTOYT'OJIbHUKA, IEPUMETP MHOroyrojibHuKa. [lapamienorpamm.
CBoiicTBa M pU3HAKK Mapajuienorpamma. Tpanenus, BUABI Tpareluii, paBHOOEApEeHHAS
Tpanenus. Teopema Paneca. 3amaun Ha nocTpoeHue. [IpAMoyroyibHUK, CBOMCTBA U MPU3HAKHU.
Pom0, kBazpat; cBolicTBa U npu3Haku. OceBas U LEHTpalbHasi CHMMETPHH.

OcHognass yenb — W3YyYUTh HaumOoJee BaXKHbIE€ BHJABI YETHIPEXYrOJbHUKOB —
napajuiesiorpamMmm, mpsMOYroJbHUK, poMO, KBaJipaT, Tpaneuio; 1aTh MpeacTaBieHue o Gurypax,
00J1a1aloIuX OCEBOM UITH IIEHTPAIbHON CUMMETpHUEH.

HOKa?»aTeHBCTBa OOJIBIIMHCTBA TCOPEM ﬂaHHOﬁ TEMbI 1 PCIICHUA MHOI'MX 3aJla4 IIPOBOAATCA
C IMOMOMIIBIO MMPU3HAKOB PAaBCHCTBA TPCYIOJIbHUKOB, ITIO3TOMY IMOJIE3HO MX IMOBTOPUTH, B HAYAJIC
HU3YyUCHUSA TCMBI.

OceBas 1 IGHTpaIbHAsE CHMMETPHH BBOJSTCS HE KaK MpeoOpa3oBaHUE TNIOCKOCTH, a KaK
CBOICTBa reOMETpHUUECKHUX (UTYP, B YACTHOCTH YETHIPEXYTOJIbHUKOB. . PaccMoTpenue aTux
HOHATHUHN KaK IBIKEHUH TUIOCKOCTH COCTOUTCS B 9 KIitacce.

Iaomans (14 4.)
@opMyIbI 11 BBIYMCICHHUSI ILIOIIAIEH MHOTOYTOJIbHUKOB: IIPSIMOYT'OJIBHUKA, TPEYTOJIbHUKA,
Tpanenun. Teopema [Iudaropa. Teopema, oOpatnas Teopeme IIudaropa.

Ocnoenast yenvb — pacIuPUTh U YIIIYOUTH MOJIYYeHHBIC B 5—6 Ki1accax mpeacTaBIeHUs
oOyuaronuxcsi 00 U3MEPEHUH U BHIYHCICHUY TUIOMIACH; BIBECTH (POPMYIIBI ILTOMIAICH
MPSIMOYTOJIbHHKA, MTapaljieiorpaMmma, TPEeyroJbHUKa, Tpareluu; J0Ka3aTh OJHY U3 TTaBHBIX
TeopeM reomeTpun — Teopemy [ludaropa.

BeiBog dopmyn i BeIUMCICHMS IUIOUIa]ell MpsSMOYrojibHUKA, Mapajuiesorpamma,
TpPEeYrojbHUKa, TpamnelMd OCHOBBIBA€TCS HAa JIByX OCHOBHBIX CBOMCTBax IUIOIIAJEH, KOTOpHIE
MIPUHUMAIOTCS MCXOJsl U3 HATJISAHBIX MIPEJCTAaBICHUH, a Takke Ha (hopMysie TUIOIMaan KBaapara,
000CHOBaHUE KOTOPOH He ABIsETCS 0043aTeNbHBIM I 00yJarOIIHUXCSl.

HerpagunuoHHo#l [uisl MIKOJBHOTO Kypca SIBIsSIETCS Teopema 00 OTHOLIEHUH Iiouaaen
TPEYTOJIbHUKOB, MUMEIOLIMX 10 paBHOMY yriay. OHa MO3BOJSET B JalbHEHIIEM IaTh IPOCTOE
JI0Ka3aTeNbCTBO NMPU3HAKOB 110100Us TPEYroJbHUKOB. B 3TOM COCTOMT 0/HO M3 MPEUMYILIECTB,
0OyCJIOBIICHHBIX pAaHHUM BBEJICHHEM MOHATHA Tiomanu. JlokasarenbcTBo Teopemsl [ludaropa
OCHOBBIBAaCTCA Ha CBOMcTBax IUIom@aned M Qopmynax A IUIOMAAed Keajpata H
npsIMOYToJIbHUKA. JloKa3bIBaeTCs Takxke Teopema, oOpatHas reopeme [lugaropa.

IMono6ubie Tpeyroabuukm (19 4.)

[IponopuroHanbHble OTPE3KH, CXOJCTBEHHbIE CTOPOHBI, MOJOOHBIE TPEYrOJIbLHUKU. Tpu
MpU3HaKa Mo00us TPEeyroJbHUKOB, UX npuMeHeHue. CpeqHss IuHus TpeyrojibHuka. CBONCTBO
MeauaH TpeyrojabHuKa. [IpomopuuoHanbHbBIE OTPE3KH B IMPSIMOYTOJBHOM TPEYrOJIbHUKE.
[IpakTuueckue NpuiIoKeHUs Mo100us TpeyroabHUKOB. CHHYC, KOCUHYC M TaHT€HC OCTPOro yriia
IIPSIMOYTOJIBHOTO TPEYroJIbHUKA. 3HAaYEHUsI CUHYCA, KOCUHYCa M TaHTreHca A yrios 30°, 45° u
60°.



Ocnoeénas yenb — BBECTH MOHITHE OJIOOHBIX TPEYTrOJIbHUKOB; PACCMOTPETH MPU3HAKU
MoI00Ms TPEYTOJBLHUKOB M MX IPUMEHEHUS; CACNaTh MEPBhIH MIar B OCBOCHUH YUAIIHMHUCS
TPUTOHOMETPUYECKOTO armapaTra reoMeTpHH.

Onpenenenre MOAOOHBIX TPEYTrOJLHUKOB JIA€TCS HE HA OCHOBE MpeoOpa3oBaHUs 10100uUs,
a 4epe3 paBeHCTBO YIJIOB U MPONOPIHOHAIBLHOCTD CXOCTBEHHBIX CTOPOH.

[Ipu3naku mogo0ust TPEYroJbHUKOB JI0KA3bIBAIOTCS C TIOMOIIBbIO TEOPEMBI 00 OTHOLICHUH
IIoLaiel TPEYTrOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTIIy.

Ha ocHoBe mpu3HakoB 1mMog00us JOKa3bIBACTCSA TEOpEMa O CPEIHEH JTMHUH TPEYrojJbHHUKA,
YTBEp)KJIEHHE O TOYKE IE€PEeceuyeHUs] MEIAUAaH TPEYrolbHUKA, a TAaKXKe JIBa YTBEPXkAEHUSA O
IIPONOPLIMOHANIBHBIX OTpe3Kax B IPSMOYTOJIBHOM TpeyroyibHUKE. JlaeTcs mpeacTaBieHHE O
MeToe Mo100us B 33/1a4ax Ha OCTPOCHHUE.

B 3akaroueHne TeMbl BBOIATCH 3JICMCHTBI TPUT'OHOMETPHUU — CUHYC, KOCUHYC U TAHI'CHC
OCTPOro yrijia nmpsaMOyYroJbHOIro Tp€yroJibHUuKa.

Okpy:kHOCTb. (17 4.)
Cnyyan B3aUMHOIO pacHOJIOKEHUS MPSIMONM M OKDPYKHOCTH, OIPEIEIICHUE KacaTeJIbHOM,
CBOMCTBO U IPU3HAK KacaTelbHOW. LIeHTpabHBIN yrou, BIMCAHHBIN yroi, TpagycHas Mepa qyru
OKPY>KHOCTH, OTpE3KH Hepecekaromuxcs xopA. CBoHCTBa OUCCEKTPUCHI yria U CEpeAMHHOrO
NEPIEHIUKYJIApa K OTpe3Ky. TeopemMa O IepecedeHuu BBICOT TPEYrojbHUKA. BrnucanHas u
ONMCaHHasl OKPYKHOCTH.

Ocnosnas yejlb — paCllupUuTb CBCACHUS 00 OKPY’KHOCTH, IOJIYYCHHBIC YUAlIUMHUCH B 7
KJIacCe; U3y4YHUTb HOBBIC q)aKTLI, CBA3aHHBIC C OKPYKHOCTBIO; IMO3HAKOMHTD o6yqafonmxca C
YCTBIPbMA 3aMCUATCIIBHBIMU TOYKAMU TPCYTOJIbHUKA.

B ognanHOW TemMe BBOAUTCA MHOIO HOBBIX TOHSATHM MW PACCMATPUBACTCS  MHOIO
YTBEPKJICHHUH, CBSI3aHHBIX C OKPYKHOCTHIO. [[7I1 WX yCBOEHUS ClEeAyeT YIETuTh OOJbIIOoe
BHUMAaHME PELICHUIO 3a1a4.

YTBepKIeHUsI O TOUYKE MNepecedeHHs] OUCCEKTPUC TPEYrojbHUKAa M TOYKE IepecedeHUs
CEPEIMHHBIX MEPIECHAMKYIIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOIATCA KakK CIEICTBUSA W3
TEOpEM O CBOMCTBaX OMCCEKTPHUCHI YIJla U CEPEAMHHOIO NMEPIEHANKYIsSIpa K oTpe3Ky. Teopema o
TOUKE TEepeceyeHMsl BBICOT TPEYTOJIbHUKA (MM MX MPOAOIDKEHMH) JTOKa3bIBaeTCsl C MOMOIIbIO
YTBEPKJICHUS O TOUYKE NIEPECEUCHHUS] CEPEINHHBIX MEPIICHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKPYKHOCTSIX, BIIMCAHHOW B TPEYTOJIBHUK M OIMUCAHHOW OKOJIO
HET0, PacCMaTPUBAIOTCS CBOWCTBO CTOPOH OMHCAHHOTO YETHIPEXYroJbHHKA W CBOWCTBO YIJIOB
BIIMCAHHOT'O YCTBIPECXYI'OJIbHUKA.

IMoBTOpeHue (4 4.)
Ocnosnas yenv — IloBTopenue, 0000IIeHHE U CUCTEMAaTH3alNs 3HAHU, YMEHUH U
HaBBIKOB 32 Kypc T€OMETpUH 8 Kiiacca.

9 Kaace
BekTopnbl u meToa koopauHar (18 u.)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CllO)K€HHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uCio. Pa3iokeHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHartsl
BekTopa. IIpocrenmme 3amadyu B KOOpPAMHATAX. YPAaBHEHHUS OKPYKHOCTH M IIPSIMOM.
[IpuMeHeHne BEKTOPOB M KOOPAMHAT IIPU PEIICHUH 3a4a4.

Ocnosnas yeinb — HAYUYUTh YYalllUXCA BBIIIOJHATH HeﬁCTBHﬂ Haa BCEKTOpaMH Kak
HaIlpaBJICHHBIMU OTPC3KaAMHU, YTO BAXXHO IJId NPHUMCHCHUS BCKTOPOB B (I)I/I3I/IK6; IIO3HAKOMUTE C
HCIIOJIb30OBAHHUEM BCKTOPOB U MCTOAA KOOPAWHAT NPHU PCHICHUH I'COMCTPUYICCKUX 3aad. BeKTOp



OIIpEAEIAETCS KaK HAIIPABJICHHBIA OTPE30K U JECHUCTBUS HAJl BEKTOPAMHU BBOASATCA TaK, KaK 9TO
MPUHATO B GU3UKE, T. €. KaK JEHCTBUS C HAlIPABJICHHBIMHU OTPE3KaMHU.

OcHOBHOE BHMMAaHHUE JIOJDKHO OBITH YJIIEJNEHO BHIPAOOTKE YMEHHUI BBIIOJIHITH ONEpaLuu
HaJ BEKTOpaMM (CKJIa[bpIBaTh BEKTOPHI IO IPaBUJaM TPEYrojbHUKAa M IHapaielorpaMma,
CTPOMTb BEKTOpP, DPABHBIA PA3HOCTU JBYX JAaHHBIX BEKTOPOB, a TAaK)KE BEKTOP, PaBHBIN
IIPOU3BEIECHUIO JAHHOTO BEKTOPA HA JAHHOE YUCJIO).

Ha nmnpumepax moka3bIBaeTCs, KaKk BEKTOPbl MOIYT IpPUMEHSTHCS K PELICHUIO
reoMeTpuyeckux 3agad. JlemoHctpupyercss 5(PGEeKTHUBHOCTh NpUMEHEHUs GopMyn A
KOOpJMHAT CEpPEINHbI OTPE3Ka, PACCTOSHUSA MEXIY IBYMS TOUKAMH, YPABHEHUM OKPYXHOCTU U
IpsIMOM B KOHKPETHBIX TI'€OMETPMUECKHMX 3aJlauax, TEM CaMbIM JaeTcs IpeAcTaBlIeHUE 00
M3Y4YEHUH F€OMETPUUECKUX (UTYDP C TOMOIIbIO METOJIOB alreOphl.

CooTHOIIEHUS MEKTY CTOPOHAMU M YIJIaMH TpeyrojbHuka (11 4u.)

CuHyc, KOCHMHYC UM TaHIreHC yria. TeopeMbl CHHYCOB UM KOCHHYcOB. Pemenue
TPEYrojabHUKOB. CKaJspHOE NPOU3BEICHHE BEKTOPOB M €r0 NPUMEHEHHE B T'€OMETPUUYECKUX
3a1a4ax.

Ocnosnas yeib — pa3BUTbh YMCHUC YUAIIUXCA IIPUMCHATDH TpI/IFOHOMeTpI/I‘leCKI/Iﬁ alrrapar
IIpH pCHICHUH I'COMCTPUUCCKHUX 3a/1a4.

Cunyc m kocunyc mgroboro yrina ot 0° mo 180° BBOmATCS C MOMOIIBIO €IUHUYHOMN
IMOJIYOKPYKHOCTH, AOKA3BIBAIOTCA TCOPEMbI CHMHYCOB W KOCHMHYCOB M BBIBOAWUTCA CIIC OJHA
(dbopmyIa MmIomaaM TpEYrodbHUKA (TIOJIOBUHA TIPOU3BEICHHS IBYX CTOPOH Ha CHHYC yTJia MEXITy
HUMHU). DTOT anmapaT IPUMEHSETCS K PELICHUIO TPEyroJIbHUKOB.

CkansipHoe NpPOM3BEAECHUE BEKTOPOB BBOAMTCA Kak B (usuke (mpousBeneHHE JIUH
BEKTOPOB Ha KOCHHYC Yyrja Mexay HumH). PaccmarpuBaroTcs CBONCTBA CKaJpPHOTO
IIPOU3BENICHUS U €T0 IPUMEHEHME MU PEIICHUH T€OMETPUUECKUX 3aad.

OcHOBHOE BHUMAaHHE CIEAYEeT YAEIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO aIllapaTa IIpyu pelIeHUU T€OMETPUYECKUX 3a]1a4.

JITMHA OKPYKHOCTH ¥ IUIOIAAbL Kpyra (12 4.)

[IpaBuiibHblE  MHOTOYroNIbHMKH. OKpY)KHOCTH, ONHUCaHHasi OKOJO IPaBHJIBHOTO
MHOI'OYTOJIbHUKA W BIIMCaHHAas B Hero. IlocTpoeHne mpaBUIIBHBIX MHOTOYTOJIBHUKOB. JlmHa
OKpykHOCTH. [Imomans kpyra.

OcHo6Has yenb — PACIIUPUTH 3HAHUE YYAIUMXCS O MHOTOYIOJBHUKAX; PacCMOTPETh
MOHATHS UIMHBI OKPYKHOCTU W IUIOIIAAM Kpyra ¥ (Gopmynbl AJis UX BbIUUCIEHUS B Hauane
TEMBbI JJaeTCsl ONpejeieHHe NMPABWIBHOTO MHOTOYTOJbHHMKA M PAcCMaTPUBAIOTCS TEOPEMBI 00
OKPYKHOCTSIX, ONHMCAHHOW OKOJO IPAaBWJIBHOIO MHOTOYIOJIbHMKAa W BIHMCaHHOW B Hero. C
IIOMOILBI  ONMCAHHOW OKPYKHOCTH pEelIaloTCs 3aJaud O IIOCTPOCHUU IIPABUIBHOIO
[IECTUYTOIBHUKA U TIPAaBIIIBHOTO 12-yrONbHUKA, €CITH JJaH MTPABUIIBHBIN M-YTOJIEHUK.

@opMyIIbl, BEIpaXKarLIMe CTOPOHY MTPABUIBHOIO MHOTOYT'OJIbHUKA U PAaJINyC BIMCAHHOW B
HEro OKPYKHOCTH 4epe3 paJuyC OMUCAHHOW OKPY>KHOCTH, UCIIOJIb3YIOTCS IIPU BbIBOJE GOpMYIT
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra. BeIBoA onmpaeTcs Ha MHTYUTUBHOE IPEICTaBICHHUE O
npezele: NpU HEOTPAHMYEHHOM YBEJIMYEHUW YHUCiIa CTOPOH IPAaBUIBHOTO MHOIOYTOJBHHKA,
BIIMCAHHOT'O B OKPY’KHOCTbB, €r0 IIEPUMETP CTPEMUTCS K JUIMHE ITOU OKPYKHOCTH, a IJIOIIAb —
K IUIOIIA/IA KPYTd, OTPAHWUYEHHOTO OKPYKHOCTBIO.

JBuzkenns (8 41.)

Otobpaxkenue miuockoctTh Ha ceOs. [lonstue paBmwxkeHus. OceBas W LEHTpalbHas
cummetpuu. [lapamnensHsbiil nepenoc. [loBopoT. HanoxxeHus u n1BuxeHus .



Ocnosnas yeib — NO3HAKOMUTD YyHaAIlIUXCA C MOHATUCM ABUKCHUSA U €O CBOﬁCTBaMH, C
OCHOBHBIMHU BUJaMHU HBHX(CHHﬁ, CO B3aMMOOTHONICHUSIMH HAJIOKCHHH 1 HBHX(GHHﬁ.

JIBukeHHe TIOCKOCTH BBOJHUTCS Kak OTOOpaskeHHE IUIOCKOCTH Ha cebsi, COXpaHsioliee
paccrosiHue Mexay Toukamu. [lpu paccMOTpeHMM BHUIOB JBUKEHHH OCHOBHOE BHUMAaHHE
YIEISETCSl TOCTPOEHUI0 00pa3oB TOYEK, NPSAMBIX, OTPE3KOB, TPEYTrOJBbHHUKOB IIPU OCEBOW H
LIEHTPAJIbHOW CHUMMETpHUSX, NapauieJbHOM mepeHoce, moBopoTe. Ha addexTHpIx mpumepax
IIOKA3bIBAETCSl NPHUMEHEHUE JBW)KEHUH IIpU pEIIeHUH TIeoMeTpuueckux 3agad. IlonsTue
HAJIOXEHHUSI OTHOCUTCS B JIaHHOM Kypce K YHCIy OCHOBHBIX MHOHATUH. JloKa3bIBaeTcs, 4TO
MOHATHUSI HAJIOXKEHUS W JBWXKEHUS SIBISIIOTCS SKBHBAJICHTHBIMH: JII00O€ HAJOXKEHHUE SIBISETCS
JIBUKEHHEM IUIOCKOCTH W oOpaTHO. M3ydeHue noka3aTelbCcTBa HE SABIAETCS 00s3aTeNbHBIM,
OJIHAKO CJIEyeT pacCMOTPETh CBSI3b INOHATHI HAJOXKEHUS U IBUKEHUSI.

HauanbHble cBeieHus u3 ctepeomerpuu (8 4.)

[Ipeamer crepeomerpusi. MHororpannuk. IIpusma. [apammenenunen. Hunuuaap. Konyc.
Cdepa u map.

Ocnosnasi yenv — JaTh Ha4yalbHOE IIPEJACTABICHHE O TelaX M IOBEPXHOCTSAX B
IIPOCTPAHCTBE; MO3HAKOMUTh YYAIMXCSl C OCHOBHBIMU (pOpMYJIaMU Il BBIYMCIICHHUS IUIOLIaiei
IIOBEPXHOCTEN U 0OHEMOB TEJI.

PaccMoTpenue nmpocTelmux MHOIOIPaHHUKOB (IIPU3MBI, Mapajliesenumeaa, TupaMusl), a
TaK)Ke TEeJ W TOBEPXHOCTEH BpamieHus (MWIMHApPA, KOHYyca, cQepbl, mapa) MPOBOAUTCI Ha
OCHOBE HATJISIHBIX IMPEACTaBICHUN, O€3 MPHUBICUCHUS aKCHOM CTepeoMeTpur. PopMysibl Jist
BBIYHCIICHHUS 00BEMOB yKa3aHHBIX TN BBIBOJATCS Ha OCHOBe mpuHIMNa Kapambepu, Gopmysis
JUISL BBIYMCIICHHS TUTOMIAeli OOKOBBIX MOBEPXHOCTEH IMJIMHIpPA U KOHYCA TOJYyYaroTCs C I0-
MOIIBI0 Pa3BEPTOK OSTHUX IMOBEPXHOCTEH, GopMmyna IIIom@amd cdepsl MPUBOAUTCA 0Oe3
000CHOBaAHHSL.

06 akcnomax reomerTpui (2 4.)

06 akcromax miaHuMeTpuu. HekoTopele cBeieHHs O pa3BUTUU F€OMETPUN

OcHosHas yenv — nath 0oJiee TIIyOOKOe MPEACTaBICHUE O CUCTEME aKCHOM TIJITAaHUMETPUHN
1 aKCUOMATHYECKOM METO/IC

HroroBoe nosropenue (7 4.)

[TapannensHbie npsimbie. TpeyronbHUKU. YeTbipexyronbHUKH. OKPYKHOCTb.

OcHosHas yenb — KUCIOJIb30BaTh MATEMATHYECKHE 3HAHUS [Tl PELICHHS Pa3THUHbIX
MaAaTEMATHYCCKHUX 3a1a4

Pe3eps (2 u.)

I1l. TEMATUYECKOE IINTAHUPOBAHUE

B ocHoBe BbIOOpa METOMOB M MpHUEMOB, (HOpM pabOTHI JICKUT OPHEHTAIMs HA IIEJEBbIC
MIPUOPUTETHI, 0003HaueHHbIe B Paboueil mporpamme Bocniutanus [1Ikosnsr:

-YCTaHOBJIEHUE JIOBEPUTENILHBIX OTHOLICHUN MEXJy MeJarorn4eckuM pabOTHHKOM U €ro
00y4aroIuMucs, CrocoOCTBYIOMIMX MO3UTUBHOMY BOCHPHUATHIO 00Oy4YarOUMUCS TpeOOBaHUN U
npoch0 MeNarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMaHMA K OOCYXJ1aeMOW Ha ypoKe
nH(pOpMaluY, aKTUBU3ALIMN UX TT03HABATEIbHON AESITEIbHOCTH;

-noOyXJeHne 00ydJarouuxcsi coOMI0aTh OOIIENPUHATHIE HOPMBI MOBEJEHHS, MpaBHIIa
oOmieHusi CcO CTapIIMMM M  CBEPCTHUKAMH, TMPUHLUIBI y4eOHOH  JUCHUIUIMHBI U
caMOOpraHu3aluu;

-IpUBJICYCHNE BHUMAHUs O0y4aroIMXCsl K [IEHHOCTHOMY aclleKTy M3Y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aIys uX paboThl ¢ MOTy4aeMON Ha YPOKE COLIMAIbHO 3HAaUNMON HHpOopMannei
— UHHUIMUPOBAaHUE €€ OOCYXKJEHHs, BBICKA3bIBaHMsS OOYYAIOIIMMKCS CBOETO MHEHHMsS IO ee
MOBOJY, BEIPAOOTKU CBOETO K HEH OTHOILICHMUS,

- HCIOJIb30BaHKUE BOCIIUTATEIBHBIX BO3MOKHOCTEH co/lepKaHMsl yueOHOTo IpeaMeTa yepes
JIEMOHCTPALMI0  O0YyYaroIMMCsl TPHUMEPOB OTBETCTBEHHOI'O, TIPaXXJAHCKOTO TIOBEACHUS,
MPOSIBJICHUSI YEIOBEKOJIOOMS W JOOPOCEPJIEYHOCTH, Yepe3 TMOA00p COOTBETCTBYIOIIUX
WLTIOCTPAIiA, TPOOJIEMHBIX CUTyallui 17151 00CYKIeHUS B Kiacce.



TemaTnuyeckoe IAaHKPOBaHUE:

Z xJjacc
Ne  Coaep:xanue yueOHOro MaTepuasa Koua-Bo
n/n 4acoB
I'nasa |. HayaibHble reoMeTpuYecKre CBeIeHus 10
1 [Tpsmas u oTpe3ok. JIyd u yrou. 2
2 CpaBHEHHE OTPE3KOB M yTJIOB. 1
3 H3mepeHune oTpe3KoB U yIJIOB. 2
4 CMeXHbIE YITIBI. 2
5 [TepnenuKkynsipHBIC TIPSIMBIE. 3
6 Pemienne 3ajmad, CBA3aHHBIX C  [POCTEHIIMMHU 1
dburypamu.
7 Kontponbaas ~ pabora  Ne 1 «HauganpHb1e 1
TeOMETPUYECKUE CBEACHUSY.
I'nasa II. TpeyroibHuku 17
1 I1epBblii MpU3HAK paBEHCTBA TPEYrOJIbHUKOB. 3
2 MenuaHsl, OUCCEKTPUCHI U BBICOTHI TPEYTOJILHUKA. 3
3 Bropoit u TpeTui [IPU3HAKU paBeHCTBA 4
TPEYTrOJILHUKOB.
4 3aga4u Ha TOCTPOCHUE. 4
5 Pewenue 3amauy. 2
6 KonTponbnas padota Ne 2 «TpeyronbHUKN. 1
I'nasa |11. IlapajuiesibHbIe IPAMBbIE 13
1 IIpu3Haky napajyieIbHOCTH IBYX IPSIMBIX. 4
2 AKcHOMa napajuieabHbIX IPSIMBbIX. 5
3 Pemenue 3amay. 3
4 Kontponbnas pabora Ne 3 «[lapaienbHbie IpsIMbIE» 1
I'naBa IV. CooTHOmIEHUsI M€Ky CTOPOHAMH U YIJIAMH 18
TPeyroJibHUKa
1 CyMmMa yTjioB TpeyrojJbHUKA. 2
2 CooTHOILIEHHsT ~ MEXAYy CTOPOHAaMH M YIJaMH 3
TPEyroJIbHUKA.
3 Kontponbnas padora Ne 4 «CooTHOIIEHUS MEXKTY 1
CTOPOHAMH M YIJIaMHU TPEYTOJIbHUKAY.
4 [IpstMmoyTONBbHBIE TPEYTOJIBHUKH. 4
5 [TocTpoeHue TpeyroabHUKA O TPEM JIEMEHTAM. 4
6 Perrenue 3anauy. 3
7 Kontponbnas pabora Ne 5 «lIpsmoyronbHbie 1
TPEYTOIBLHUKIY.
IloBTOpenue. Pemenne 3axau 10
Pemrenue 3amau. 8
Hrorosas koHTposIbHAs paboTa. 1
O6o06maronuit ypox. 1



8 Kiace

No Conep:kanue yueOHOro MmaTepuaja
n/n
I'maBa V. YeTbIpexyroJbHUKH

1  MHOroyrojibHUKH.

2  [lapamnmenorpamm u Tpameuusi.

3 IIpsmoyronpHHUK, pOMO, KBaaparT.

4 Pemenue 3ajau.

5 KontponbsHas padora Nel «HeTbIpexyroabHUKN.

T'masa VI. [Liomaan

1 IInomanbs MHOrOYrojJbHUKA.

2 Ilnomans  mapamienorpamMma,  TPEYrOJIbHUKAa |
Tparenum.

3  Teopema IIudaropa.

4 Pemienue 3ajau.

5 KonrponsHas padora Ne 2 «ILmomas.

I'naBa VII|. Ilono0HbIe TPEYTroJbHUKH

1  Onpenenenue NogOOHBIX TPEYTOIBHUKOB.

2  IlpusHaku nogoOus TPEyroabHUKOB.

3 KonTtponbHas pabota Ne3 «[TonoOHBIC

TPEYTOJILHUKI .

4 TlpumeHeHue 110100Us K 10KA3aTEILCTBY TEOPEM U
pEIIeHUIO 3a/1a4.

5  CooTHoIIEHUS MEX]ly CTOPOHAMHU U yIiaMH
IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

6 KonutponpHast pabora Ne 4 «COOTHOLICHHS MEXIY
CTOPOHAMHU M yTJIAMH IMPSAMOYTOJBHOTO TPEYTrOJbHUKAY.

I'naBa VIII. OkpyxHocTb

1 KacarenbHast K OKpYKHOCTH.

2  llenTpanbHbIe U BIMCAHHBIC YTIIHI.

3 UYerslpe 3amMeyaTeabHbIE TOUKH TPEYTOJIbHHKA.

4 BrwmcaHHas ¥ ONMCAaHHAS OKPYKHOCTH.

5 Pemenue 3agau.

6 KoutponbHas padora Ne 5 «OKpyKHOCTBY.

IHoBTOpenue. Pemienue 3agau

9 kJsace
Ne Conep:kanue y4eOHOro marepuaJjia
n/n
I'nasa IX. BexTopsl
1 TlonsTue BekTOpA.
2 CroxeHHe U BRIYUTaHUE BEKTOPOB.
3 VYMHOXeHHWE BeKTopa Ha 4Hcio. llpumeHeHue
BEKTOPOB K PEILLIEHUIO 3a/1au.
I'naBa X. MeToa koopauHaT
1 KoopnauHaTel BeKTOpA.
2  IIpocreiimme 3a1auu B KOOpAXHATAX.
3 YpaBHEHUS OKPYXHOCTH U MPSMOH.
4 Pemenue 3aaau.
5 Konrpombaas pabora Ne 1 «Bekropsl. Merton

KOOpAauHaT».
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I'naBa XI|. CooTHOLIEHUSI M€Ky CTOPOHAMH M YIJIaMHU
Tpeyrojibuuka. CkajasipHoe Nnpon3BeleHne BEKTOPOB.

1
2

o~
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CuHyc, KOCUHYC, TAHT€HC, KOTAaHT€HC YTJIa.
CooTHOIIEHHS MEX1Yy CTOPOHAMHU U yTIIaMH
TPEYroJIbHUKA.

CkansipHoe MpoU3BeICHNE BEKTOPOB.

Pewmenue 3anay.

Kontponbnas padota Ne 2 «COOTHOIICHHS] MEXTY
CTOPOHAMHU M YTJIAMH TPEYTOJIbHUKA.

I'masa XI|. J1uHa OKPY:KHOCTH M ILUIOIIAAbL Kpyra

[IpaBUIIbHBIE MHOTOYTOJIbHHUKH.
JlnmrHa OKPY)KHOCTH W TUIOIA/Ib KpyTa.
Pemenue 3anauy.
KonTponbnas padorta Ne 3 «/[nuna okpyxHOCTH
TIJIOIIAb KPYyTray.
I'nasa XIIl. /IBu:kenust
IlonsTre ABMO>KCHUS.
[TapanensHbIi IEPEHOC U TOBOPOT.
Pemenue 3aiauy.
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4

1
2

Kontponbnas padota Ne 4 «JIBrKeHUSY.
I'maBa X1V. HauajbHble cBeleHUS U3 CTePeOMeTPHH
MHOrorpaHHuKkH.
Tena 1 MOBEpXHOCTH BpalllEHUS.
00 akcuoMax NJIAHUMETPUH
IoBTOpenue. Pemenne 3a1a4 (pe3eps 2 4.)
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