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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

[Iporpamma oOecreynBaeT JOCTUKECHHE CICAYIOIIUX Pe3yIbTaTOB OCBOEHUSI 00pa30BaTeNbHOM
IpOrpamMMbl OCHOBHOTO 00111ero 00pa30BaHMs:
JIUYHOCHHbLE:

(opMHpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaromuxcs K CaMOpPa3BUTHI0 M €aMOOOpa30BaHMIO HAa OCHOBE MOTHBALUHM K
00y4EeHHUIO M TO3HAHHIO, BHIOOPY NanbHEHIIero oopazoBaHus Ha 0a3e OPHEHTHUPOBKH B
mupe npodeccuit M MPOoPECCHOHATBHBIX MPEANOYTCHUNH, OCO3HAHHOMY IOCTPOCHUIO
WHIUBUIYaIbHOH  00pa3oBaTeNbHOM  TPAGKTOPUM  C  y4ETOM  YCTOMYHMBBIX
II03HABATEIIBHBIX HHTEPECOB;

¢bopMHpOBaHHE LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLECTBEHHOW PAKTUKU;

(GbopMHpOBAaHUS KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUM M COTPYIHHUYECTBE CO
CBEpCTHHKAMHM, CTApIIMMHU M MJIAJIIMMHU B 00pa30BaTeNbHON, OOLUIECTBEHHO MOJE3HOM,
y4eOHO-UCCIIeI0BATENbCKON, TBOPUYECKON U APYTrUX BUAAX JIEATEIHLHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOM MBICIM B YCTHOW M NMHUCbMEHHOM pedH,
IOHMMATh CMBICI IIOCTABJICHHOM 3aJa4d, BBICTPAaUBaThb APIyMEHTAIUI0, INPUBOIWUTH
IIPUMEPBI U KOHTPIPUMEPBHI;

KPUTUYHOCTH  MBIIUICHUs, YMEHHE  pACIIO3HAaBaTh  JIOTMYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUsI, OTINYATH THUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBILIUIEHUS, WHHULIMATHUBA, HAXOAUYMBOCTb, AKTUBHOCTb IIPU pPELICHUU
reOMETPUYECKHX 3a/1a4;

YMEHUE KOHTPOJMPOBAaTH TMpOLECC M  pe3yiabTaT y4yeOHOM  MaTeMaTu4ecKoi
JIESITENIbHOCTH;

(opMHPOBaHUS CIIOCOOHOCTH K YMOLMOHATIBHOMY BOCHPUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYXKICHHUIA,

Memanpet)memuble:
peSVIAMUBHblE VHUBEPCAIbHbLE Vll€6Hbl€ deticmeus.

YMEHHE CaMOCTOSITEIIbHO IUIAHHUPOBATh AIBTCPHATHBHBIC ITYTH JOCTIIKCHHS IIEIeH,
OCO3HaHHO BBIOMpaTh HamOosee HIPGEKTUBHBIE CIOCOOBI pEIICHHUs YYEeOHBIX U
MI03HABATEIIbHBIX 33]1aY;

YMEHHE OCYHIECTBISATh KOHTPOJb MO pE3ylnbTaTy M CHocoO0y NeHCTBHS Ha ypPOBHE
MMPOU3BOJIBHOTO BHUMAHUA U BHOCUTDH HGOGXOI[I/IMBIG KOPPCKTHUBBI;

YMCHHUC aJICKBATHO OLICHUBATHL MPABUJIIBHOCTH HUJIN OIJ_II/I60‘IHOCTB BBITIOJTHECHUA yqe6H0ﬁ
3a7a4d, €€ O0BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHNUS,
MNOHUMAHUC CYIIHOCTU AJITOPUTMHUYCCKHUX HpeI[HI/IcaHI/Iﬁ U YMCHUC ﬂeﬁCTBOBaTB B
COOTBCTCTBHUHU C MPCAJIOKCHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh I, BBHIOMpAaTh M CO3[aBaTh AaJITOPUTMBI IS
perieHus y4eOHBIX MaTEMATHIECKUX TTPOOIIEM;

YMEHUE TUIAHUPOBATH M OCYIIECTBIIATH JACITEIBHOCTD, HAPABICHHYIO Ha PEUICHHUE 33134
UCCIIEIOBATENIbCKOTO XapaKTepa;

no3HasameslbHble YHU6epcajilbHble Vll€5Hbl€ deticmeus.

OCO3HAHHOE€ BIIAJICHHE JIOTUYECKUMH JICUCTBUSMU OMPEICIICHUs MOHATHIA, 00001IeHMs,
YCTAaHOBJICHHS AaHAJIOTUH, KiIacCH(pUKAlMd Ha OCHOBE CAaMOCTOATEIHHOTO BbIOOpA
OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBA3EH;

YMEHUE YCTAaHABIMBAaTh [PUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxeHue, yMo3akiodeHne (MHAYKTUBHOE, IETyKTUBHOE U 110 aHAJIOTUH) ¥ BBIBOJBL;
YMEHHE CO3[]aBaTh, IPUMEHATH U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPENICTBA,
MOJIETIN U CXEeMBbI JJIsl pelleHHs] YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;



dbopMHupoBaHHEe W pa3BUTHE YUYEOHOH W OOIIETIONB30BATEILCKOW KOMIIETEHTHOCTH B
00JIacTH HCTOJB30BaHUs HH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruii (MKT-
KOMITETEHTHOCTH );

(dbopMupOBaHUE TEPBOHAYAIBHBIX MPEICTABICHUNA 00 HUIESX M O METOAaX MaTEeMAaTHKH
KaK YHUBEPCAJIbHOM $3bIKE HAYKH M TEXHUKH, CPEICTBE MOJECIMPOBAHUS SIBJICHUN U
MIPOIIECCOB;

yYMEHHE BUAECTh MaTEMATHUECKYIO 33/1auy B KOHTEKCTE MPOOJIEeMHON CUTYalluH B IPYrUX
JTUCLUIUIMHAX, B OKPYKAOUIEH KU3HU;

YMEHHE HaXxOJIUTh B Pa3IMYHBIX HCTOYHUKAX MHPOPMAIUIO, HEOOXOJUMYIO JJIsl pelIeHuUs
MaTeMaTHYECKUX MPOoOJieM, U TPEACTaBIATh €€ B OHATHON (hopMe; IPUHUMATh PELICHUE
B YCJIOBHUSIX HEIIOJIHOW ¥ M30BITOYHOM, TOYHOM U BEPOSTHOCTHOU MH(MOpPMAITUH;

yYMEHHE NMOHUMATh M HCIOJIb30BaTh MaTeMaTUYECKUE CPEICTBA HATJISIHOCTU (PUCYHKH,
YepTEXH, CXEMBI U JIp.) AJI WIUTIOCTPALIUU, HHTEPIIPETALIMH, apTyMEHTALUN;

YMCHHC BBIIBUI'aTh THUIIOTE3bI npu peUICHUU y‘I€6HBIX 3agady UWu IIOHUMAThb
HE0OXO0IUMOCTb UX TIPOBEPKU;

YMEHHME MPUMEHSTh WHIAYKTUBHBIE U JAEIYKTHBHBIE CHOCOOBI pPAacCyXIECHUW, BUICTDH
pa3iuuHbIe CTPATEeTUH pEelICHUs 334,

KOMMYHUKANMUBHbIE VHUBEPCATIbHbLE Vll€6Hbl€ oelicmeus.

YMEHHE OpraHU30BbIBaTH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTENEM W CBEPCTHUKAMU: OMNPEICNATh LENH, paclpeiensaT (YHKIMA H POJIH
YY9aCTHHUKOB, OOIINE CTIOCOOBI pabOTHI;

yMeHHue paboTaTh B IpyIIe: HAXOJIUTh OOIEe pelleHue M pa3peniath KOH(IUKTH Ha
OCHOBE COTJIACOBAHMS MO3UINH U ydeTa HHTEPECOB;

CIIyLIaTh MapTHEPA,

(dbopmMynHupoBaTh, APryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHE;

npeomemmuole:

oBlIaZicHHe 0a30BbIM TMOHSATHUHHBIM alaparoM MO OCHOBHBIM pazjielaM COAEpKaHMUS,
npecTaBiIeHHe 00 OCHOBHBIX HM3y4aeMbIX MOHATUSAX (YUCIIO, TeoMeTpudeckast ¢urypa,
BEKTOp, KOOpPAMHATHI) KaK BaXKHEHIIMX MAaTeMaTH4YECKUX MOJENSIX, MO3BOJISIOMINX
OMKCHIBATH U U3y4YaTh PEAIbHBIC MTPOLIECCHI U SIBJICHNUS,

yMeHue paboTarb C TEOMETPHYECKMM TEKCTOM  (aHaJIM3UpOBaTh, H3BIEKATh
HEOOX0UMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAKATh CBOM MBICIA B YCTHOH U
NUCBMEHHOM peYu, MPUMEHS] MaTEeMaTHYECKYI0 TEPMHUHOJIOTMI0O M CHMBOJIMKY, MC-
MOJIb30BaTh PAa3JIMYHbIE SI3bIKK MAaT€MaTUKU, MPOBOJUTH KiIacCH(UKAIMK, JOTHYECKHe
000CHOBaHUS, 1I0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKICHHUIA;

OBJIAJICHUE HaBbIKAMU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIYUCIICHHI;
OBJIAJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE MHCIIOIb30BAaTh €ro JMJisi OINUCAHMSA
IPEIMETOB OKPYXKAIOLIEr0 MHpPA, pPA3BUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUA U
n300pa3uTEIbHBIX YMEHHH, MPUOOPETEHNE HABBIKOB T€OMETPHUECKUX OCTPOCHHUH;
YCBOGHHE CHCTEMaTHYECKUX 3HAHUHM O MIIOCKMX (UTypax M UX CBOICTBaX, a Takke Ha
HarJISIIHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE MPUMEHSTH
CUCTEMAaTUYECKHUE 3HAHUS O HUX I PEUICHUS] TEOMETPUYECKUX U MPAKTUYECKUX 33/1a4;
YMEHHE H3MEPATHh IJIUHBI OTPE3KOB, BEIUYHMHBI YIIIOB, UCHOIB30BaTh (HOPMYIBI s
HaXO0XJIEHUSI IEPUMETPOB, IIIoIa/Iel 1 00bEMOB T€OMETPUUYECKUX PUTYD;

YMEHUE TNPUMEHATHh IOJIYYEHHBIE 3HAHHWs, PE3yJIbTaThl, METOJBI [JIsl pEIIEHUs 3aaad
MIPaKTUYECKOI0 XapaKTepa M 3aJad U3 CMEXKHBIX JUCHUIUIMH C HMCIOJb30BAHUEM IIPHU
HE0OX0IUMOCTHU CIIPaBOYHBIX MaTepUaos, KaJIbKYJATOPA, KOMITBIOTEpA.



C yuerom TpeboBanuii dDenepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENBbHOIO CTaHAApTa
OCHOBHOTO 00IIero o0Opa3oBaHUs TNPOEKTHPOBAHHME, OPTaHW3alUs U OLEHKA pe3ylbTaToB
00pa30BaHMsI OCYIIECTBIIETCS HAa OCHOBE CHCTEMHO-AEATEILHOCTHOTO MOAXO0Ja, KOTOPBIN
o0ecreynBaer:
e (QopMHpOBaHHE TOTOBHOCTH OOYYaIOIIMXCA K CAMOPa3BUTHUIO M HENPEPHIBHOMY
00pa3oBaHMIoO;
® T[POCKTHPOBAaHME M KOHCTPYHPOBAHWE pA3BUBAIONICH 0Opa30BaTENBHON  CpEmbI
00pa30BaTENLHOTO YUPEKICHUS;
® aKTHUBHYIO Y4€OHO-IIO3HABATEIbHYIO ACATEIFHOCTD 00 yJatomunXCs;
® TIOCTpOeHHE 00Pa30BaTEIBHOTO MPOLECCa C Y4ETOM MHIUBHUIYyAIbHBIX, BO3PACTHBIX,
MICUXOJIOTHUECKUX, (PU3HUOTOTUYECKHX, OCOOCHHOCTEH 3/10pOBbS 00YJaIOMIUXCS.

Takum 00pa3oM, CHCTEMHO-IESTEIBHOCTHBIM TOJIXOJ CTaBUT CBOEH 3amadell OpUEHTHPOBATh
y4eHHKa HE TOJBKO Ha yCBOEHHE 3HAHWH, HO, B TIEPBYIO OYEpe/b, HA CIIOCOOBI 3TOTO YCBOCHUS,
Ha CHOCOOBI MBIIUICHUS U ACATENbHOCTH, HAa Pa3BUTHE IMO3HABATEIBHBIX CHJI M TBOPYECKOTO
noreHnuana pebenka. B cBsi3u ¢ 3THM, BO BpeMs Y4eOHBIX 3aHATUH ydalluxcs HEOOXOTUMO
BOBJICKATh B PA3IMYHbIC BUIBI AEATENBHOCTH (Oecema, OUCKycCHs, IKCKypCus, TBOpUYECKas
pabota, wuccienoBarenbckas (NMpoeKTHas) paboTa W Jpyrue), KOTOpble obOecreunBaid Obl
BBICOKOE KayecTBO 3HAHMH, pa3BUTUE YMCTBEHHBIX M TBOPYECKHUX CIIOCOOHOCTEH,
MO3HABATEJIFHOH, A TIIABHOE CAMOCTOSTEIbHON AEATEIbHOCTH YUCHUKOB.

Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUSA U YMEHHSI B IPAKTUYECKOI eI TeJIbHOCTH U
MOBCEAHEBHOM KU3HH JIJIA:

* OIMCAHUS PEAIbHBIX CUTYAllUl Ha S3BIKE T€OMETPUH;

* pacyeToB, BKIIOYAIOLINX MPOCTEHIINE TPUTOHOMETPHUECKUE (POPMYIIBL;

* peuieHusl TeOMETPUUECKHX 3a]a4 C UCIOIb30BaHMEM TPUTOHOMETPHH;

® pelICHUS MPAKTHUYCCKUX 3a/1a4, CBA3AHHBIX C HAXO0XKACHUCM I'COMCTPUICCKUX BCIIMUYNH

(MCTIOIB3YS TPH HEOOXOIMMOCTH CIIPABOYHUKH M TEXHUUYECKHE CPECTRA);

* TMOCTPOEHHH C TOMOIIbIO0 T€OMETPUUYECKIX HHCTPYMEHTOB (JIMHEHKA, YTOJbHUK, IUPKYIIb,

TPAHCIIOPTHUD).

B pe3ynbraTe nzydeHust reOMETpUU 00yJalonuiics HAyYuTCs:

Harasinnas reomerpus

1) pacno3HaBaTh Ha YepTexax, pUCYHKaX, MOJEISAX U B OKPY)KAIOLEM MUPE IJIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPHI;

2) pacmo3HaBaTh Pa3BEPTKHU Kyda, MPSMOYTOJIBHOTO MapaliesieuIea;

3) ompenensaTh MO JTUHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI IMHEHHBIC pa3Mephl CaMOi
¢buryps! u Ha060POT;

4) BBIYUCIATH 00BEM MPSIMOYTOJIBLHOTO Mapaljiesieue 1a.

OO0yuaromuncs HOJIyuUm 603MOHCHOCHIb:

5) evluucasims 06vLEMBL NPOCMPAHCMBEHHBIX 20MEMPUYECKUX DUSYD, COCMABLEHHBIX U3
NPAMOY20IbHBIX NAPATNENENUNe008;

6) yenyoums u pazgums npeocmasienus 0 NPOCMpPAaHCMEEHHbIX 2eOMEeMPUYECKUX
dueypax;

7) NpUMEHAMb NOHAMUE PA36EPMKU OISl BLINOHEHUS NPAKMUYECKUX PACYEMO8.

I'eomeTpuyeckue Gurypst

OOyuaromumiicss HayduTCs:

1) nonb30BaTbCs A3BIKOM FE€OMETPUH I ONIMCAHMSI IPEAMETOB OKPY/KAIOLIET0 MUPA U UX
B3aUMHOT'0 PACIIOJIOKEHHUS;

2) pacmo3HaBaTh U H300paKaTh HAa YEPTEkKaX U PUCYHKAX TEOMETPUIECKIE (PUTYPBI U UX
KOH(HUTypanuuy;

3) HaXOAWTh 3HAYEHUS JIJTMH JTUHEHHBIX 3JIEMEHTOB (QUTYpP U UX OTHOLICHHUSI, IPaTyCHYIO
Mepy yrioB ot 0 mo 180°, mpumeHsis onpeneseHus, CBOMCTBA M MPU3HAKU (QUTYP U UX



3JIEMEHTOB, OTHOIIEHHS (PUTyp (paBEHCTBO, 101001e, CHUMMETPUH, TIOBOPOT, NapaIeIbHbIN
MIEPEHOC);

4) onepupoBaTh C HAYATHHBIMU MTOHATUSMHU TPUTOHOMETPUHU

¥ BBIMIOJIHATH 3JIEMEHTAapHbIE ONepaluy HaJ QYHKIUSIMHU YIIIOB;

5) pemath 3amayM Ha JOKA3aTENbCTBO, OMHPAsCh HA HW3YYCHHBIE CBONCTBAa Quryp u
OTHOILEHUI MEXIy HUMH U MIPUMEHSSI U3Y4EHHbIE METO/bI I0Ka3aTEIbCTB;

6) pemath HECJOXHBIE 3aJa4d Ha MOCTPOCHHE, NPHUMEHSS OCHOBHBIC aJTOPUTMBI
MOCTPOCHHUS C TIOMOIIBIO LIUPKYIIS U JTMHEUKH;

7) pelars NpOoCTEHIINE INIAHUMETPUYECKUE 3a/1a4U B IIPOCTPAHCTBE.

OOyuaronmics noyuum 603MOHCHOCHLb:

8) osnademv memooamu pewieHuss 3a0a4 HA BbIYUCTEHUSA U OOKA3AMENbCMEA: MemOoOOoM
om NPOMUBHO20, MEMOOOM NOOOOUs, MeMOOOM nepebopa 6apuUaHmMos u MemoooM 2eoMempu-
YecKUx mMecm mouyex;

9) npuobpecmu onvim npumMeHenUs aneedpauiecKko20 U mpueoHOMempuyecKko2o0 annapama
U uoeti 08UIHCEHUS NPU PeUleHUY 2eOMeMmpUiecKux 3a0ad;

10) osrademv mpaouyuoHHOU CcXeMOU peuleHuss 3a0a4 HA NOCMpOeHue ¢ NOMOWbIO
YUPKYJISL U TUHEUKU. GHAIU3, NOCMPOoeHue, 00KA3amenlbCmeo U Ucciedo8anue;

11) mayuumuvca pewamsv 3a0a4u HA NOCMPOEHUE MEMOOOM 2e0OMEMPUUECKO20 MeCma
MoYeK U Memooom noooous;

12) npuobpecmu onvim uccied08anus COLUCME NIAHUMEMPULECKUX DUSYD C NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM.

N3Mepenue reomeTpuyecKnX BeJHYNH

1) ucmonap30BaTh CBOMCTBA M3MEPEHHUS JUIMH, IUIOMIAAEH U YIJIOB MIPU PEIICHUH 3a7a4 Ha
HAXOKJIEHUE JJIMHBI OTPe3Ka, JIUHBI OKPY>KHOCTH, JJIMHBI YT OKPY>KHOCTHU, TPaJyCHONU MEpBI
yriaa;

2) BBIUUCISTH JITMHBI IMHEHHBIX 3JIEMEHTOB (DUTYP M MIX YIIIbI, UCIIOJIB3Ys (DOPMYITBI
JUTMHBI OKPYXHOCTH M JUTMHBI IYTH OKPY>KHOCTH, (OPMYJIbI IUIOLIaiel PUryp;

3) BBIUMCHATH IUIOWIAAM TPEYrOJIbHUKOB, NPSIMOYrOJbHUKOB, MapajieorpaMMOB,
Tpamnenuii, KpyroB U CEKTOPOB;

4) BBIYUCHATH JUIMHY OKPYXHOCTH, JIMHY TYTU OKPY>KHOCTH;

5) pemathb 3a/1a4u Ha JOKA3aTEJIbCTBO C UCIIOJIb30BaHUEM (OPMYIT AJIMHBI OKPY>KHOCTU U
JUTUHBI TYTH OKPYKHOCTH, (OpPMYI TUIOoIIaaei puryp;

6) pemiaTh NpakTUYECKUE 3aauH, CBSI3aHHbIE C HAXOXKJACHUEM T'€OMETPUUYECKUX BEINYUH
(ucnonb3ys MpU HEOOXOIUMOCTH CIIPABOYHUKU M TEXHUUYECKHUE CPE/ICTBA).

OO0 yuaromuics HOJIy4Um 603MOHCHOCHIb:

7) 8vluuciame niowaou guayp, COCmasieHHulX U3 08yX uiu Oojee NPAMOoY20ibHUKOS,
napannenrocpammos, mpey2oibHUKo8, Kpyea u cekmopa,

8) swiuuciamob nIOWAOU MHO20Y20IbHUKO, UCNONIb3YSA OMHOULEHUS] PABHOBEIUKOCTNU U
PABHOCOCMABNIEHHOCU,

9) npuobpecmu onvim npuMeHeHUs: aneedpauiecKko20 U mpu2oHOMempuiecKko2o annapama
U udeu 0BUICEHUS NPU PeUleHUU 3a0ay Ha 8blUUCTeHUe NI0WAOel MHO20Y20bHUKOS.

Koopannarsl.

Buinycxnux nayuumecs.

* BBIYUCIIITH JUIMHY OTPE3Ka M0 KOOPAWHATAM €T0 KOHIIOB; BBIYUCIISTH KOOPIUHATHI
CepeIMHbI OTPE3Ka;

* HCTIOJIh30BaTh KOOPAMHATHBIA METOJ JIJISl M3YUYCHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux noayuum 603mMoicHoCHb: 081a0enb KOOPOUHAMHBIM MemOOOM peuleHUs 3a0ay
HA BbIYUCIEHUS U O0KA3amenibCmed, Npuoopecmu Onvlm UCNOJb30BAHUSL KOMNbLIOMEPHBIX
npopamm OJisl AHAIU3A YACHHBIX CIYYAEe8 83AUMHO20 PACNOIONCEHUS OKPYIHCHOCIEN U NPIMBIX,




npuodpecmu onvim 6biNOIHeHUs NPoeKmos Ha memy «lIpumeHnenue KOOPOUHAMHO20 Memooa
npu peutenuu 3a0ay Ha GbIYUCTIeHUs U OOKA3AMeNbCMBay.
BekTopbl.
Buinycknux nayuumes:
* OIIEpUPOBATHh C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX
r€OMETPUUYECKH, HAXOIUTh BEKTOP, PaBHbII MPOU3BEACHUIO 33IaHHOTO BEKTOPA HA YHUCIIO;
* HaXOAUTh AJIsI BCKTOPOB, 3aJlaHHBIX KOOpAWHATAMU: JJIMHY BCKTOpPA, KOOPAUWHATBEI CYMMBI
U Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIWHATHI IPOU3BE/ICHUSI BEKTOpA HA YUCIIO, IPUMEHSIS
pU HEOOXOUMOCTH COUETATENbHBIN, IEPEMECTUTENILHBINA U paclpeieIUTENbHbIN 3aKOHBI;
* BBIYUCIIATh CKAJSPHOE TPOU3BEACHHE BEKTOPOB, HAXOAWUTh YroJl MEXKIY BEKTOpami,
YCTaHABJIUBATh MEPIEHAUKYIIPHOCTD IIPSMBIX.
Bulnyckuuk nonyuum 603mMoxicHoCHIb: 081a0emb 86EKMOPHLIM MEMOOOM O/ peuleHUs
3a0ay Ha GbIYUCTIEHUs U 0OKA3AMENbCMEA; NPUOOpecmu ONblm GbINOIHEHUs. NPOEKMO8 HA MeMy
«npuMeHeHUue eKMOPHO20 Memood Npu peueHuU 3a0ay Ha 8blYUCTeHUS U OOKA3AMETbCMBA .

COJEP)KXAHUE YYEBHOT O IIPE/IMETA

Harasanasi reomerpusi. HarnmsgHele npencTaBiieHUs] O MPOCTPAHCTBEHHBIX (QHUrypax: KyoO,
napajulefienunesn, Mnpu3Ma, nupamuaa, wmap, cdepa, KoHyc, nwiuHAp. M300paxkeHue
npocTpaHcTBeHHBIX  (uryp.  Ilpumepbr  ceueHwMil. MHOrorpaHHMKH. [IpaBuiibHbIE
MHOTOIpaHHMKU. [I[puMephl pa3BEPTOK MHOTOIPAHHUKOB, IIWJIMHIPA U KOHYCA.

[oustre 00bEMa; equHULBl 00BEMa. OOBEM MPSIMOYTOIBHOTO Mapajuieenunesaa, Kyoa.

I'eomerpuyeckue purypsol. [Ipsambie u yribl. Touka, mpsiMasi, IIIOCKOCTb. OTPe30K, JTyd.
VYroin. Buasl yrios. BepTukanbHble U CMEKHBIE YIiibl. buccektpuca yria.

[lapaymensHple U nepecekaromecs npsmMsle. [lepnengukynsapHsie npsmsie. Teopemsl 0
NapajyIeIbHOCTH W TMEPHNEHIUKYIAPHOCTH NpAMbIX. [lepneHauKymnsp M HAaKIOHHAs K MPSIMOIL.
CepenMHHBIN NEPIEHIUKYISAP K OTPE3KY.

I'eomerpuyeckoe Mecto Touek. CBoicTBa OHCCEKTPHCHI yIrila W CEPEIMHHOTO
NEPIEHANKYIAPA K OTPE3KY.

TpeyronbHuk. Meaunana, OHCCeKTpuca, BBICOTa, CpEOHSSI JIMHUS  TPEYroJbHHKA.
PaBHOOeipeHHbIE U PAaBHOCTOPOHHUE TPEYrOJIbHUKU; CBOWCTBA W NPU3HAKU PaBHOOEIPEHHOTO
TpeyroibHuKa. [Ipu3Hakm  paBeHCTBAa  TPEYroJbHUKOB. HepaBeHCTBO  TpeyrojbpHUKA.
CooTHoIIEHUS MEXY CTOPOHAMU U YIJIaMH TPEYrOJbHUKA.

CymMma yrioB TpeyroiabHuka. BHemmnwme yriel TpeyroiabHuka. Teopema @aneca. [lomobue
TpeyroibHUKOB. [Ipu3Haku momoOusi TpeyrodbHHKOB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAHI'€HC, KOTAaHME€HC OCTPOro yrja MNpsSMOYroJbHOTO TpeyrosbHMKa M yriaoB or 0 mo 1800;
IPUBEJIEHUE K OCTpoMy yriiy. PemnieHue mnpsMOYroiabHBIX TpPEyrojibHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO. {DOpMyIbl, CBS3bIBAIOIIME CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC OJIHOTO M TOTrO K€ yria. PenieHue TpeyrojJbHHUKOB: TEOPEMBI CUHYCOB U KOCHHYCOB.
3ameuaTenbHbIE TOYKU TPEYroJbHUKA.

UYetsipexyroabuauk. [lapamienorpamm, ero cBoiicTa u npusHaku. [IpaMoyroibHUK, KBaapar,
pOMO, uX CBOIWCTBA U pU3HAKU. Tpanenus, cpeiHsis JIUHUS Tparnenuu

MHoroyrojibHUK. BbINyKiible MHOTOYTOJIbHUKH. [IpaBuiibHble MHOTOyrosbHuku. Cymma
YIJI0B BBITYKJIOTO MHOTOYIOJIbHUKA.

OxkpyxHocTb U Kpyr. Jlyra, xopaa. Cexrop, cermeHT. L{eHTpanbHblil 1 BIMCAHHBINA YIIIbI,
BEIMYMHA BIMCAaHHOrO yria. B3aumMHOe pacnosiokeHue npsMOM U OKPYKHOCTH, [JBYX
OKpyxHOCTel. KacaTenbHas U cexylas K OKpyXHOCTH, UX CBOICTBa. BricaHHble U ONUCaHHbIE
MHOTOYTOJIbHUKH. OKPYKHOCTbh, BIMCAaHHAs B TPEYIOJIbHUK, U OKPYKHOCTb, ONHMCAHHAs OKOJIO
TpeyroibHUKa. BriricaHHbIe ¥ ONMCAaHHBIE OKPYKHOCTU IIPABUJIBHOTO MHOTOYIOJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonstue o pasencTse ¢puryp. [lonstue o nBrxKeHUN:
oceBasl U LIEHTpaJibHAsi CUMMETPHH, HapauieJbHbId mepeHoc, nmoBopoT. [lonarue o momoOuu
buryp u TOMOTETHH.



IlocTpoeHne ¢ nmoMombl0 LUPKYAS U JUHENKH. OCHOBHBIE 33Jaud HAa IOCTPOCHME: JEIEHHE
OTpe3Ka IONoJIaM; MOCTPOEHUE YIJa, PaBHOIO JAHHOMY; MOCTPOEHHUE TPEYrOJbHHUKA MO TPEM
CTOpPOHAM; MOCTPOEHUE MEPHNEHAUKYIIpa K MPSIMOM; MOCTpOEHUE OWMCCEKTPHUCHI YIJia; JeleHHe
OTpEe3Ka Ha N PaBHBIX YACTEH.

Pemenue 3aiay Ha BBIYMCIIEHUE, JOKA3aTEIBCTBO U IOCTPOEHHUE C UCIIOJIb30BAHUEM
CBOMCTB U3YYCHHBIX QUTYD.

HN3MepeHne reomeTpruyecKnX BeJMYMH. /[nuHa oTpes3ka. PaccTosiHue OoT TOUKH 10
npsmMoil. PaccTossHre Mexly napajuieIbHBIMU PSMBIMHU.

[lepumMeTp MHOTOYTOJILHUKA.

Jln1Ha OKpYKHOCTH, YHCIIO T, IJIMHA YT OKPYKHOCTH.

I'panycnas mepa yriia, COOTBETCTBUE MEXAY BEIUYNHON LICHTPAJIBHOIO yIJia U JUTMHOU
JyTH OKPY’KHOCTH.

[onsatue mnmomanu miockux Quryp. PaBHOcOCTaBleHHbIE W pPaBHOBENHMKHE (DUTYPHI
[Inomane npsmoyronpHuka. [Inomanu napamienorpaMma, TpeyroibHUKa U Tpanenuu. Ilomans
MHOTOYyroibHuKa. [lnomanes kpyra u miomiaas cekropa. [lmomans Kpyra ¥ Miaomajab CEKTopa.
CooTHoleHne MEXAY TUIOMAIIMU MTOA00HBIX (PHUTYP.

Permenwne 3a1ay Ha BEIYHCIICHHUE U JJOKA3aTEIBCTBO C MCMOJB30BAHNE U3YUEHHBIX (DOPMYIL.

Koopaunartel. VYpaBHenue npsamoil. Koopaunatel cepenunbl  orpeska. Dopmyia
PacCTOSHUSA MEX]Yy IBYMS TOUKAMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopbl. J[nmuHa (Momaynb) BekTopa. PaBeHcTBO BekTOpoB. KosmmHeapHBIE BEKTOPBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHHE BEKTOpa
110 IBYM HEKOJUIMHEAPHBIM BeKTopaM. CKaJlsipHOE TPOU3BENEHNE BEKTOPOB.

JaemeHThl Joruku. OmnpexneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbCTBO.
JlokazaTenbcTBO OT MpOTUBHOTO. Teopema, oOparHas naHHOW. [Ipumep W KOHTpHpuUMmep.
[loHATHE O PaBHOCUIBHOCTH, CIEAOBAHUU, YIOTPEOIECHUE JOTHYECKUX CBSA30K €CIH ..., TO ..., B
TOM U TOJBKO B TOM CJIy4ae, TIOTUYECKHUE CBS3KHU U, HIIH.

I'eomeTpusi B ucTopuyeckom pa3Butuu. OT 3emiieMepus K reomerpuu. [Tudarop u ero
mkona. QPanec. Apxumen. IlocTpoeHne npaBUIBHBIX MHOTOYrOJIBHMKOB. Tpucekuus yria.
KBagparypa kpyra. YaBoenue kyoa. Mctopus uncna m. 3osnotoe ceuenue. «Hauama» EBkiauma.
JI.Diinep. H.W.JloGaueBckuii. Mcropus mstoro mocrynara. M3o0peTeHne merojna KOOpAMHAT,
MO3BOJISIONIETO TIEPEBOIUTHh T€OMETPUUIECKHE 00BEKTHI Ha s3bIK anreOpsrl. P.Jlexapt u [1.depma.
[Ipumepbl pa3IudHBIX CUCTEM KOOPJAUHAT Ha TIOCKOCTH.

7 xkaace

HayvauabHble reomerpuueckue ceneHus (10 4). Ilpsamas u otpesok. Touka, mpsimasi, OTPE30K.
Jlya u yron. CpaBHeHHE OTpE3KOB M YriioB. PaBeHcTBO reomerpuyeckux ¢uryp. M3mepenue
OTpPE3KOB U yrioB. /nuHa orpe3ka. I'pagycHas mepa yriia. Enuanuns usmMepenus. Buasl yrios.
BepTukanbHbie ¥ cMeXHBIE yIUIbl. buccekTpuca yrina. [leprneHquKynspHsle IpsMbIe.

Tpeyroabuuku (17 4). TpeyrombHuk. Beicota, Meamana, OucceKkTpuca TpeYroJabHHUKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHUE TPEYTrOJILHUKH; CBOWCTBA M MPHU3HAKA PABHOOEAPEHHOTO
TpeyroibHuka. [Ipu3Haku paBeHCTBa TpeyroiabHHKOB. OKpyxkHOCTh. Jlyra, Xxopnaa, paauyc,
nuametp. IloctpoeHus ¢ nmomouibro HUPKYIs U JIMHEWKH. OCHOBHBIE 3aJaud Ha MOCTPOCHUE!
JieJIeHne OTpe3Ka TOIoJiaM; MOCTPOCHHE Yrila, paBHOMY JAaHHOMY; MOCTPOECHHE OUCCEKTPHUCHI
yIiia; OCTPOCHUE NEPIEHANKYIAPHBIX NPSAMBIX.

IMapanaeasnsie npsamblie (13 4). [lapamienbHble U nepecekaroumecss npsMbie. Teopemsl 0O
napauielbHOCTH mpsiMbIX. OmpeneneHue. AKCHOMBI M TeopeMbl. JlOKa3aTreabCTBO OT
npotuBHoOro. Teopema, oOpaTHast JaHHOM.

CooTHOmIeHUsT MeXAy CTOPOHAMH H yrjamu TpeyroiabHuka (18 4). Cymma yrioB
TpeyrojibHuKa. BHeniHue yriel TpeyroinbHuka. Buasl TpeyroabHuKoB. Teopema o



COOTHOILCHUAX MEXIY CTOPOHAMU M YIVIAMHM TPEYroJIbHHKA. HepaBeHCTBO TpeyrosbHHKA.
IIpAMOYrOJNIBHBIE ~ TPEYrOJbHUKH; CBOMCTBA M IIPU3HAKM PABEHCTBA INPSAMOYIOJbHBIX
TPEYroNbHUKOB. PaccrosiHue or Toukm 10 mnpsaMoil. PaccrosHue Mexny napauleIbHbIMU
npsmbeIMU. [locTpoeHus ¢ mOMOILIBIO HUPKYIA U auHEHKH. 1locTpoeHune TpeyrojapHUKa 10 TpeM
JJIEMEHTaM.

O6o0maromee nosropeHue. Pemenne 3agau (10 v)

8 kaacc

Yerpipéxyroabuuku (14 4.)
MHOrOyroyibHUK, BBIMYKJIBIA M HEBBITYKJIbII MHOTOYrOJdbHHMK, (OpMYIa CyMMBI YIJIOB
BBIITYKJIOTO MHOTOYI'OJIbHUKA, IEPUMETP MHOTOYyroJibHUKa. [lapannenorpaMm.
CBoiicTBa 1 MPU3HAKK NapaiesorpaMMa. Tparnenus, BUIbI Tpaneluii, paBHOOEIpeHHAs
Tpanenus. Teopema ®Paneca. 3agaun Ha mocTpoeHue. [IpAMOYroabHHK, CBOMCTBA U MPU3HAKHU.
Pom06, kBampaT; cBolicTBa n mpu3Haku. OceBasi ¥ IIEHTPaIbHAsI CHMMETPUH.

Ocnosnass yenp —— W3YYUTh HambOoOee BaKHBIE BUABI UYETHIPEXYrOJIbHUKOB —
napaniesorpaMM, IpsMOYTroJIbHUK, poMO, KBaapaT, TpareLuo; 1aTh NpeAcTaBieHue o Gurypax,
o0J1aZarouX 0CEBOM WK IIEHTPATIBLHONH CUMMETPHUEH.

HOK&B&TCJ’IBCTB& 0OJBIIMHCTBA TCOpEM HaHHOﬁ TEMBI U PCIICHUA MHOI'UX 3a1a4 IMPOBOJAATCA
C MOMOMIBIO MPHU3HAKOB paBCHCTBA TPCYIrOJIbHUKOB, ITIO3TOMY ITIOJIE3HO UX IMOBTOPUTH, B HAYAJIC
HN3YUYCHHUA TCMBI.

OceBas ¥ IEHTpalibHASI CAMMETPUU BBOJATCS HE KaK MPeoOpa3oBaHue TUIOCKOCTH, a KaK
CBOMCTBA TEOMETPUUECKHX (DUTYP, B YACTHOCTH YETHIPEX yIrOJBHUKOB. . PaccmoTpenue aTux
MOHATHUHN KaK IBWKEHUH IIOCKOCTA COCTOUTCS B 9 Kiracce.

Iaomans (14 4.)
@opMyIIbl 1JI BBIYUCIICHUS IUIOLIAZEH MHOTOYTOJIBHUKOB: IIPSIMOYIOJIbHUKA, TPEYIOJIbHUKA,
tpanernuu. Teopema [Tudaropa. Teopema, odparnas teopeme Iudaropa.

OcHogHas yenb — PACUIUPUTH U YTIYOUTh TOTydeHHBIC B 5—06 KIlaccaX MPeACTaBICHUS
o0yJaromuxcsi 00 U3MEPEHUHU ¥ BHIYMCIICHUH TIONIA eH; BBIBECTH (HOPMYJIBI TUIOMIAAEH
psAMOYIOJILHUKA, [TapajjenorpaMma, TpeyrojbHUKa, TPaleun; 10Ka3aTh OJHY U3 ITIaBHBIX
TeopeM reomeTpun — Teopemy Iludaropa.

BeiBon Qopmyn nns  BblUMCIEHHUS IUIOLIaJed NpSAMOYrojbHHUKA, Mapajuiesiorpamma,
TPEYIrOJbHUKA, TPanelUUd OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOMCTBAaX IUIOIAZEH, KOTOPBIE
MPUHUMAIOTCS UCXO/IS U3 HATJISAHBIX MPEICTABICHUM, a Takke Ha GopMyJse TUIOIIAaId KBaapara,
000CHOBaHHE KOTOPOU HE SIBISIETCS 003aTeIbHBIM I 00yJaroInuXCsl.

HeTrpanuunoHHO# sl MIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHONIEHWHW TUIOIIAeH
TPEYroJIbHUKOB, UMEIONINX 10 paBHOMY yriy. OHa MO3BOJIIET B JalbHEHUIIEM JaTh MPOCTOE
JI0Ka3aTeNIbCTBO MPU3HAKOB MOAOOUS TPEYTOIBHUKOB. B 3TOM COCTOUT OJIHO M3 MPEUMYIIECTB,
OOYCIIOBJIICHHBIX PaHHUM BBEJIEHUEM MOHATHS IIomanu. JlokazatenscTBo Teopemsl [Iudaropa
OCHOBBIBACTCSI HA CBOWCTBaX Iulomaae W QopMmynax Juisl IUIOMIAJIEH KBajgpaTa H
npsIMOYTroJibHUKA. JloKka3bIBaeTCsl Takke Teopema, ooparHas Teopeme [ludaropa.

IToxo0nbIe Tpeyroabuuku (19 u.)

[IponopunoHanbHble  OTPE3KH, CXOACTBEHHBIE CTOPOHBI, IIOJJOOHBIE TPEYroNbHUKH. Tpu
NpU3HaKa MOA00HS TPEYroJIbHUKOB, UX NpuMeHeHue. CpenHsis JIMHUS TpeyrojabHuka. CBOHCTBO
MeauaH TpeyroibHUKa. [IpomopuuoHaibHblE OTPE3KHM B MPSMOYIOJIBHOM TPEYrOJbHUKE.
[IpakTuyeckue NpUIOKEHUS M0100Us TPeyroabHUKOB. CHHYC, KOCHHYC ¥ TAHI€HC OCTPOTro yria
IPSIMOYTOJIBHOTO TPEYroJbHUKA. 3HAUEHUs CUHYCa, KOCUHYCAa U TaHreHca Juis yrios 30°, 45° u
60°.



OcnosHas yenb — BBECTH MOHITHE MOAOOHBIX TPEYrOJIbHUKOB; PACCMOTPETh MPU3HAKU
10JJ00Us TPEYTOJIbHUKOB U MX PUMEHEHUS; CAETIaTh NEPBbIH [Iar B OCBOCHUHU yJaIIUMUCS
TPUTOHOMETPUYECKOIO amlapara reOMeTpUH.

Omnpenenenue MOAOOHBIX TPEYTrOJLHUKOB JIa€TCS HE Ha OCHOBE MpeoOpazoBaHusl MOI00US,
a yepe3 PaBeHCTBO YIJIOB M MPOTIOPIUOHATIBHOCTD CXOJACTBEHHBIX CTOPOH.

[Tpu3Haky nMogo0us TPEYroJbHUKOB JA0KA3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OTHOILIECHUH
IUIOIIAIEH TPEYroJbHUKOB, UIMEIOIKX 10 PAaBHOMY YIJY.

Ha ocHoBe npu3HakoB 1mogo0us JOKa3bIBaeTCs TEOpeMa O CpeAHEH JIMHUU TPEeYroJibHUKa,
YTBEPXKJICHUE O TOYKE IIepeceueHHs] MeIMaH TPEYroJbHUKA, a TAKXKE JIBa YTBEPXKIEHHUS O
IPONOPLHUOHAIBHBIX OTPE3Kax B INPSMOYTOJbHOM TpeyrojibHUKE. JlaeTcsl mpencTraBieHUE O
MeToe o100us B 33/1a4ax Ha NOCTPOECHHUE.

B 3akitoueHne TeMbl BBOJSATCS 3JIEMEHThI TPUTOHOMETPUHN — CUHYC, KOCUHYC U TaHT€HC
OCTPOTO yIJIa MPsIMOYTrOJIbHOTO TPEYTOJIbHUKA.

Oxkpy:xHocTb. (17 4.)
Cny4an B3aMMHOTO pACIOJOXKEHUS MPSIMOM M OKPYKHOCTH, OIPEICICHUE KacaTelbHOM,
CBOMCTBO U IIPU3HAK KacaTelbHOU. LIEHTpanbHbIA yro, BIUCAaHHBINA Yroj, rpaaycHas Mepa Ayru
OKPYKHOCTH, OTpEe3KH Iepecekaromuxcs xopa. CBONHCTBa OUCCEKTPUCH yIila U CEPEeAMHHOTO
NEPIECHIUKYIApa K OTpe3Ky. Teopema O IEpecedyeHHMH BBICOT TPEYroJbHUKA. Brmcannas u
OIHMCAaHHAs! OKPYKHOCTH.

OcHognas yenp — pacUIMPUTh CBEACHUS 00 OKPYXHOCTH, MOJIydE€HHbIE yJalluMucs B 7
KJIaCCe; M3YYHTh HOBBIE (DAKTHI, CBSI3aHHBIC C OKPYNKHOCTBHIO; TTO3HAKOMHTH OOYYAIOIIUXCS C
YeThIPbMsI 3aMeUaTeIbHBIMU TOUYKAMU TPEYTOJIbHUKA.

B naHHON TeMe BBOAMTCA MHOIO HOBBIX MOHSATUA M PpPacCMaTpPUBAETCA MHOTO
YTBEPKJICHHUM, CBSI3aHHBIX C OKPYKHOCThIO. [l MX YCBOEHHUS CIEAyeT YAEIUTb OOJBIIOoEe
BHUMAaHHUE PELICHUIO 3a]a4.

YTBepKaeHHsT O TOYKE IepeceyeHus OMCCEKTPUC TPEYrojbHUKAa M TOYKE MepecedeHUs
CEepPEeIMHHBIX MNEPHEHAUKYISIPOB K CTOPOHAM TPEYrOJbHUKA BBIBOJSATCA KaK CIEICTBUA W3
TEOPEM O CBOMCTBAX OMCCEKTPHUCHI YIila U CEpeAMHHOrO MEePHeHINKYsIpa K oTpe3Ky. Teopema o
TOYKE MEPECEUEHUSI BBICOT TPEYroJbHUKA (WM UX HPOAOKEHUIN) TOKa3bIBAETCSI C MOMOLIBIO
YTBEPKACHUS O TOUKE TIEPECCUCHUsI CEPEIUHHBIX MEPIEHANKYISIPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIIMCAaHHOM B TPEYrOJBHUK M ONMHCAHHOM OKOJIO
HEro, paccMaTpHUBAIOTCS CBOMCTBO CTOPOH OMHMCAHHOTO YETHIPEXYTOJbHUKA U CBOWCTBO YIJIOB
BIIMCAHHOT'O YETBIPEX yTOJIbHUKA.

IToBTOpenue (4 4.)
Ocnosnas yenvo — IloBTOpeHue, 00001eHNe U CUCTEMATH3AIMs 3HAHUM, YMEHUHN 1
HaBBIKOB 3a KypC T€OMETPHUU 8 Kjacca.

9 kJ1acc
BekTopbl u MeToa koopauHart (18 4.)

[Tonsitue BekTOopa. PaBeHCcTBO BEeKTOpPOB. CIIOKEHUE UM BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. Pa3znokeHne BEKTOpa MO ABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatsbl
BekTopa. IIpocreilime 3amaur B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTH U  MPAMOM.
[IprmeHeHne BEKTOPOB M KOOPJAMHAT MPH PELICHUH 3aa4.

Ocnosnas yeib — HAYYUTb YYaAlIUXCSA BBIIOJHATH HGﬁCTBHH Haa BCKTOpaMH Kak
HaIllpaBJICHHBIMU OTPE3KaMHU, YTO BaKHO IJId NPHUMCHCHHSA BCKTOPOB B (I)I/I3I/IKC; ITO3HAKOMHUTH C
HCIIOJIB30BAHUCM BCKTOPOB U MCTOJAA KOOPAUHAT NPHU PCHICHUN I'€OMCTPUYCCKUX 3aay. BGKTOp



oTnpeessieTcsl KaK HalpaBJICHHBIA OTPE30K U JEHCTBUS HaJl BEKTOPAMH BBOJSITCS TaK, KaK 3TO
IOPUHATO B PU3UKE, T. €. KaK JEeHCTBUS C HANPABICHHBIMU OTPE3KAMHU.

OcHOBHOE BHMMAaHHE JOJDKHO OBITH YJIEIEHO BBIPAOOTKE YMEHHUU BBINOIHSATH OMEpaluu
HaJ BEKTOpamH (CKJIAJbIBaTh BEKTOPHI MO MpaBWIaM TPEYrojbHUKA M Mapajlierorpamma,
CTPOUTh BEKTOpP, PaBHBIM PA3HOCTH JBYX [aHHBIX BEKTOPOB, & TaKXe BEKTOp, PABHBIM
IIPOU3BEJICHUIO JAHHOTO BEKTOPA Ha TaHHOE YHUCIIO).

Ha mnpumepax moKa3piBaeTcs, Kak BEKTOPHl MOTYT MPHUMEHATHCS K PEUICHHUIO
reoMeTpuueckux 3amad. Jlemonctpupyercss 3(QeKTHUBHOCTb TpUMEHeHHus GopMyn s
KOOPJMHAT CEPEANHBI OTPE3Ka, PACCTOSHUS MEXIy ABYMS TOYKaMH, YPaBHEHUIH OKPYKHOCTH H
OpsMOM B KOHKPETHBIX T€OMETPHUECKUX 3aJadyax, TEM CaMbIM JaeTcsl MpeacTaBieHHEe 00
U3y4EeHUH TeOMETPUYECKUX (PUTYp C TOMOIIBIO METOIOB anreOpsbl.

CooTHOIIEHUSI MKy CTOPOHAMM M yIJIaMH TpeyrojabHuka (11 4.)

CuHyc, KOCMHYC U TaHI€HC Yyrja. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TpeyroibHUKOB. CKaIIpHOE NPOU3BEACHUE BEKTOPOB M €r0 NPHUMEHEHHE B I€OMETPHUYECKHUX
3ajaqax.

OcHosHnas yenb — pa3BUTh YMEHUE y4JallMXCs IPUMEHATh TPUTOHOMETPUUYECKHUN anmnapar
IIPU PELLIEHUN T€OMETPUUECKHX 3ajau.

Cunyc u kocunyc mroboro yrima ot 0° mo 180° BBOmSTCS € TMOMOIIBIO E€IMHUYHON
MOJIYOKPYKHOCTH, JIOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJUTCS €IIe OJHA
¢dbopMyna IIomaau TpeyroJbHUKa (ITOJIOBUHA TPOU3BEICHUS IBYX CTOPOH Ha CUHYC YIjla MEXIY
HUMH). DTOT ammnapat NpUMEHSETCs K PEIIEHUIO TPEYroJIbHUKOB.

CkanspHoe MpOU3BEIEHUE BEKTOPOB BBOJIUTCS Kak B (usuke (mpousBeAeHHE IJIUH
BEKTOPOB Ha KOCHHYC Yyrja MexAy HHMMH). PaccMaTpuBaroTCsi CBOHCTBA CKaJIsPHOIO
MIPOU3BEJICHUS U €T0 MPUMEHEHHE MTPU PELICHUN T'€OMETPUUECKUX 3aa4.

OcCHOBHOE BHHMMaHHE CJIEIYET YAEIUTbh BHIPAOOTKE NMPOYHBIX HABBIKOB B NPUMEHEHUH
TPUTOHOMETPHUYECKOTO amiapara IpHu peIIeHUN TeOMETPUYECKUX 3a/1ay.

JnuHa okpy:KHOCTH M JomAaaAb kpyra (12 4.)

[IpaBuibHblE  MHOTOYrodbHUKH. OKpYKHOCTH, OINHCaHHAs OKOJIO  IPaBUIBHOTO
MHOTOYrOJbHMKA M BIHUCaHHasg B Hero. IlocTpoeHMe IpaBHIIBHBIX MHOTOYrOJBHUKOB. [lnHa
okpyxkHoCTH. [Imomans kpyra.

OcHoéHas yenb — PACHIUPUTH 3HAHHUE YYALIUXCS O MHOTOYTOJIBHUKAX; pPacCMOTPEThH
MOHATUSA JJIMHBI OKPYKHOCTH M IUIOIIAIU Kpyra U (Gopmynbl Juisi UX BblUMCIeHUs B Hauane
TEMBl JTaeTCs OIpEeesIeHHEe MPaBUIBHOTO MHOTOYIOJIbHHUKA M PacCMaTpPUBAIOTCS TEOPEMbI 00
OKPY>KHOCTSIX, OMHCAHHOW OKOJIO MPaBUJIBHOIO MHOTOYroJIbHUKa W BHOUCAaHHOM B Hero. C
MOMOIIbI0  OMHUCAHHOM OKPYKHOCTH pEIIAIOTCS 3aJaud O TOCTPOCHUH MPABHIBHOTO
HIECTUYTOJIbHUKA U MPAaBUIBHOTO 12-yronbHUKA, €CIH JaH MPaBUIbHBIN M-y OJIbHUK.

@opMyIbl, BBIPAKAIOLIME CTOPOHY MTPAaBUIBHOIO MHOTOYTOJIbBHUKA U PaJAUyC BIIMCAaHHOU B
HET0 OKPY)KHOCTHU 4epe3 paJuyc ONMCAHHON OKPY>KHOCTHU, MCIIOJB3YIOTCS IIPU BbIBOAE (HOpMyIl
JUIMHBI OKPYKHOCTH M IUIOLIaAM Kpyra. BeIBoj omupaercs Ha MHTYMTHBHOE NPEACTABIECHUE O
npenese: NMpu HEOTPAaHWYCHHOM YBEIMYCHUHM 4YHCIa CTOPOH IPAaBUJIBHOIO MHOTOYrOJbHHKA,
BIIMCAHHOTO B OKPYKHOCTb, €I0 IEPUMETP CTPEMUTCS K JIJIMHE 3TOM OKPYKHOCTH, a IJIOLIAb —
K IUIOLIAIA Kpyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JIBu:kenus (8 4.)

OtoOpaxkenue miaockoctd Ha ceOs. [lonstue paBmwxkeHus. OceBas M LEHTpalbHAs
cummetpuu. [lapamtensnsiii neperoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.



OcHnoéHas yenb — NMO3HAKOMUTH YYalIUXCS C MOHSITUEM JIBH)KEHHUS M €r0 CBOMCTBAMH, C
OCHOBHBIMHM BHJIaMH JIBMKCHUM, CO B3aMMOOTHOIICHUSIMHI HAJIOKCHUI U JIBUKCHUM.

JIBI>KeHHE TIJIOCKOCTH BBOJUTCA KakK OTOOpa)KeHHME IUIOCKOCTH Ha cels, COoXpaHsioliee
paccrosiHue Mexay Toukamu. [Ipm paccMoTpeHuMM BUAOB JBHKEHHM OCHOBHOE BHHUMAHHE
yIesieTcsl MOCTPOCHUI0 O0pPa30B TOYEK, MPSAMBIX, OTPE3KOB, TPEYrOJbHUKOB IMPU OCEBOW U
IICHTPAJIbHONH CHUMMETPHSIX, MapajjieIbHOM IepeHoce, moBopore. Ha addexTHbIX mpumepax
IIOKa3bIBA€TCSl NPUMEHEHHME [JBIKEHMM IpU PpEUIEHHMM TreoMeTpuueckux 3anad. [lonsaTtue
HAJIOKEHUsI OTHOCUTCS B JAHHOM Kypce€ K YHCIy OCHOBHBIX NOHATHM. JlOKa3pIBaeTcs, 4TO
MOHATUSL HAJIO)KEHUS U JABIKEHUS SIBISIIOTCSI SKBUBAJICHTHBIMU: JII000€ HANOXKEHHUE SBISETCS
JBIDKEHHEM IUIOCKOCTH M 00paTHO. M3ydyeHue aoKa3aTenbCcTBa HE SBISACTCS 00s3aTElIbHBIM,
OJIHAKO CJIEyeT pACCMOTPETH CBA3b IMOHATUI HAJIOKEHUS U IBUIKEHUS.

HauvanbHble cBegenns u3 crepeomerpuu (8 4.)

[Ipenmer crepeomeTpusi. Muororpannuk. [Ipusma. [lapamnenenunen. Humuaap. Konye.
Cdepa u map.

OcHoénas yenb — JAaTh HAYalbHOE NIPEJCTaBICHHE O Tellax U TIOBEPXHOCTSIX B
IPOCTPAHCTBE; MO3HAKOMUTH YUYAIIUXCSI C OCHOBHBIMHU (hOpMyNIaMH JJIsi BBIYUCICHHUS TUIOMIA e
MIOBEPXHOCTEH U 00BEMOB TeI.

PaccmoTpenme npocTeimmx MHOTOTPaHHUKOB (TIPU3MBI, TTapaijIelienue/1a, TAPaMHIbI), a
TaK)Ke TEI M TOBEPXHOCTEW BpaiieHus (MWIMHIpPA, KOHyca, chephl, Imapa) MPOBOIUTCS Ha
OCHOBE HArJISAHBIX NPEJCTaBICHUN, 0€3 NMpPUBICUEHHS aKCHOM cTepeoMeTpuu. PopMynbl IS
BBIYUCIICHUS 0ObEMOB YKa3aHHBIX TeJl BBIBOJATCS Ha OCHOBe mpuHuuna Kasanbepu, hopMysasl
JUIsSL BEIYUCIICHHS TDIOMIACH OOKOBBIX TMOBEPXHOCTEH HWJIMHIpPAa W KOHYyca TOJYYarTCs C I0-
MOIIBIO Pa3BEPTOK ATHUX TOBEpXHOCTEH, (opmyna tuiomaan chepbl MPUBOAUTCS 0e3
000CHOBaHHSI.

00 akcuomax reomerpuu (2 4.)

006 akcuomax rranumMeTpun. HekoTopsie cBeleHus O pa3BUTHH T€OMETPUHU

OcHosHas yenb — naTh OoJiee TIIyOOKOe MPEACTaBICHUE O CHCTEME aKCUOM TUTAHUMETPUN
¥ aKCMOMATUYECKOM METO/Ie

Hrorosoe mosropenne (7 4.)

[TapannensHbie npsiMbie. TpeyroabHUKU. YeThipeXyrodbHUKH. OKpPYKHOCTD.

OcHosHas yenb — UCTONIb30BAaTh MATEMATUUECKUE 3HAHUS JJI PEIICHUS PAa3IMYHbIX
MaTeMaTHYeCKHX 3aja4

Pe3eps (2 u.)

III. TEMATHYECKOE IINTAHUPOBAHUE

B ocHoBe BbIOOpa METOMOB M MpHUEMOB, (OpM pabOTHI JIGKUT OPHEHTAIMS Ha IIEeJICBBIC
MIPUOPUTETHI, 0003HaYeHHBIE B Paboueit mporpamme Bocniutanus LIIkosbr:

-YCTaHOBJICHUE JOBEPUTEIIbHBIX OTHOIICHUH MEXIYy MeJarorn4eckuM pabOTHHKOM U €ro
00yJaronMMucs, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIIPUATHIO OOYYArOITUMUCS TPEOOBaHUN U
npoch0 Menarornyeckoro paboTHHKA, MPUBJICUYCHUIO WX BHUMaHMS K O0OCYXJaeMOW Ha ypoKe
UH(pOPMAaLINH, aKTUBU3ALUHU UX [T03HABATEIbHOMN JEATEIbHOCTH;

-nmoOyXJaeHne o0ydJarommxcs coONroaTh OOIIENPUHSATHIE HOPMBI TOBEIEHHS, MpaBHIIa
oOIIeHus CO CTapIIMMU W CBEpCTHUKAMM, MPUHLUIBI y4eOHOM  TUCHMIIMHBI U
caMOOpraHu3aIH;

-IpUBJIEYEHNE BHUMaHUs OOy4alOIIMUXCsl K LIEHHOCTHOMY aclEeKTy M3y4aeMbIX Ha ypoKax
SIBIICHHM, OpraHu3aIis UX paboThI C MOJIy4aeMOM Ha YPOKE COIMAIbHO 3HAUUMOM HH(popMarmen
— WHUIMHAPOBAaHUE €€ OOCYXKJEHHs, BBICKA3bIBaHMS OOYYAIOIIMMKCS CBOEr0 MHEHMs IO €€
MIOBOJLY, BEIPAaOOTKHU CBOETO K HEei OTHOILICHMUS,

- HCIIOJIb30BaHKUE BOCIIUTATEIbHBIX BO3MOKHOCTEH cozlepKaHMsl yueOHOro IpeaAMeTa uepes
JEMOHCTpalMIO OOy4aromKUMCsl MPUMEPOB  OTBETCTBEHHOI'O, TPaXXJIAHCKOTO TIOBEACHUS,
MIPOSIBJICHUST  YEJIOBEKOJIIOOMST W JOOpPOCEpJICYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIUX
WITIOCTPAIHiA, TPOOJIEMHBIX CUTYalui 17151 00CYKIeHUS B Kiacce.



TemaTuueckoe IJIAHUPOBaAHHE:

7 Rjaacc
Ne  Copepxanmne yueOHOro Mmarepuasa KoJu-Bo
n/n 4acoB
I'nasa I. HauanbHble reoMeTpryecKue cBeleHU s 10
1 [Ipsimas u otpe3ok. JIyd u yrou. 2
2 CpaBHEHHE OTPE3KOB U YIJIOB. 1
3 N3mepenne oTpe3KoB U YIJIOB. 2
4 CMeKHBIE YIIIBI. 2
5 [lepnenaukynspHbIE IPSIMBIE. 3
6 Pemrennie  3amay, CBSI3aHHBIX C  MPOCTEUILIUMH 1
durypamu.
7 Kontponbhas pabota No 1 «HavanbHbie 1
TFE€OMETPUUECKUE CBEICHUS.
I'nasa II. TpeyronbHuxku 17
1 IlepBb1il pHU3HAK PaBEHCTBA TPEYTrOJIbHUKOB. 3
2 MenunaHbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJIBHUKA. 3
3 Bropoit U TpeTuit MIPU3HAKHU paBeHCTBa 4
TPEYrOJIbHUKOB.
4 3ajauu Ha MOCTPOECHHUE. 4
5 Pewenue 3anau. 2
6 Konrponbnas padora Ne 2 «TpeyronsHUKN». 1
I'masa III. ITapaniejabHble NpsiMbIe 13
1 [Ipu3Haku mapayyIeTbHOCTH ABYX MPSMBbIX. 4
2 AKcuoMa napajuieabHbIX TPSIMBbIX. 5
3 Pemenue 3amau. 3
4 Kontponbnas padota Ne 3 «[lapaienbHbie TPSIMBIC) 1
I'naBa IV. CooTHOIIEHUSI Me K1Yy CTOPOHAMM H yIJIaMH 18
TPeyroJbHHUKA
1 CymMa yrioB TpeyrojbHUKA. 2
2 CooTHomIEeHUsT ~ MEXIYy CTOPOHAMHU U yIJIaMH 3
TPEYroJIbHUKA.
3 Konrponsnas padora Ne 4 «CoOTHOLIECHUS MEXKIY 1
CTOpPOHAMU U YIIIaMH TPEYTOJIbHUKA.
4 [IpssMOYTOJIBHBIE TPEYTOJIBHUKHU. 4
5 [TocTpoeHue TpeyroapHHUKa IO TPEM FJIIEMEHTAM. 4
6 Pemenue 3amau. 3
7 Kontponbnas pabora Ne 5  «lIpsmoyronbHbIe 1
TPEYTrOJIbHUKN .
IToBTOpenue. Pemenne 3axau 10
Pemenue 3anau. 8
HroroBast KOHTpOJIbHAS padoTa. 1
O06o0marommii ypox. 1



8 kaace

Ne Coaepxanne y4eOHOro MaTepuaJa
n/n
I'maBa V. YeTbIpexyroJbHUKH

1 MHOroyrojabHHUKH.

2 Ilapamienorpamm U Tpameuus.

3 IIpsmoyronbHUK, poMO, KBaaparT.

4  Pemienue 3agau.

5  KonrponsHas pabota Nel «HeTbIpexyronbHUKI.

I'nasa VI. ILnomann

1 IInomaab MHOTOYTOJIbHHKA.

2 Ilnomans  mapajienorpaMma, TPEYrOJbHHKA U
Tparnenuy.

3 Teopewma Iludaropa.

4  Pemenue 3amau.

5  KonrponbsHas padota Ne 2 «[lmomams.

I'nasa VII. [Togo0HbIe TPEYroJbHUKH

1 Ompenenenue nof00HBIX TPEYTOIHLHUKOB.

2 Ilpu3Haku MoJo0us TPEYroJIbHUKOB.

3 KourpoinbHas pabora Ne3 «[TomoOusIe

TPEYTOJIbHUKH .

4  TlpumeneHue moaoOus K 10Ka3aTEIBCTBY TEOPEM U
pEILICHUIO 3a1a4.

5 CooTHOIIEHUSI MEXKIY CTOPOHAMU U YIIIaMU
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.

6  KoutponpHast pabora Ne 4 «CoOTHOIIECHUS MEXIy
CTOPOHAMU U YTJIaMU MPSIMOYTOJIbHOTO TPEYT OJIbHUKA.

I'naBa VIII. Okpy:xHOCTH

1 KacarenbHas K OKpYKHOCTH.

2 llenTpanbHble U BIMCAHHBIC YTJIbI.

3 Yerblpe 3amMeyaTeNbHbIE TOYKH TPEYTOJIbHUKA.

4  BrnucaHHas 1 ONHUCaHHAS OKPYKHOCTH.

5  Pemrenue 3agau.

6  KoutponwHas pabota Ne 5 «OKpyXHOCTBY.

IToBTOpenue. Pemenne 3axau

9 kJacc
Ne Conepxkanue y4eOHOro marepuaJja
n/n
I'naBa IX. BekTopsbl
1 Ilonstue BekTOpa.

N BN W~

CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. [IpuMeHeHue
BEKTOPOB K PEIIECHUIO 3a]1a4.
I'naBa X. Merox koopauHaT
Koopaunats! BekTopa.
[IpocTreiimue 3agauu B KOOpAUHATAX.
YpaBHEHUS OKPYKHOCTHU U IIPSIMOM.
Pewenue 3amau.
Kontponbnas pabora Ne 1 «Bekropel. Meroa
KOOpPJUHAT.
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I'maBa XI. CooTHOIIEHUS MeKIAY CTOPOHAMM U YIJIAMH
TpeyroibHuka. CkajisipHoe Npon3BeeHNe BEKTOPOB.

1
2

I

N S

—

CuHyc, KOCMHYC, TAHT'€HC, KOTAaHT€HC YIJIA.
CooTHOIIEHUS MEX Y CTOPOHAMH U YIiaMu
TPEYroJbHUKA.

CkaisipHO€ MPOU3BEIEHUE BEKTOPOB.

Pemenue 3anau.

Konrponsnas padora Ne 2 «COOTHOIMIECHHUS MEXKIY
CTOPOHAMU U YIJIaMU TPEYTOJIBHUKAY.

I'napa XII. lsinHa OKPYKHOCTH U IJIOMIAIb Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH.
JIHa OKPYKHOCTH U TUIOUIaAb Kpyra.
Pewenue 3anau.
Konrponbnas padora Ne 3 «JlnuHa OKpYKHOCTH
IUIOLIAAbL KPYyray.
I'nasa XIII. /IBu:keHust
IloHsaTne nBUKEHUS.
[TapannenbHbIN IEPEHOC U TOBOPOT.
Pemenue 3amau.
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4

1
2

Konrponsnas padora Ne 4 «JIBrxkeHUS».
I'naBa XIV. HauajibHble CBeJleHHsI U3 CTepPeOMeTPUH
MHoOTrOrpaHHUKH.
Tena u moBepXHOCTH BpallleHUS.
00 akcnomax JIAHUMETPHHU
IHoBTOpenne. Pemenue 3agau (peseps 2 4.)
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