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1. MIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O TIPEJIMETA

TpeboBanus k pesyabTaTaM OCBOEHHS Kypca TeOMeTpuu B 7-9 Kiaccax OINpenensioTcs
KITIOYEBBIMU 3a/ladyaMH O0IEro oOpa3oBaHMs, OTPAXKAIOIIMMHU WHAWBHIyaJbHBIE, OOIICCTBEHHBIC H
roCyJapCTBEHHBbIE TOTPEOHOCTH, W BKIIOYAIOT JMYHOCTHBIC, METAlpPEIMETHBIE W TPEIMETHBIC
pe3ynbTaThl OCBOCHHS TpeaMeTa. [Iporpamma obecrieunBaeT ITOCTHKEHHE CIEAYIOMINX Pe3yabTaToB
OCBOCHHS 00pa30BaTEIHLHOM MPOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHMS:

JIMYHOCTHBIE

1) ¢opmMupoBaHHEe OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
0o0ydJarImmxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIIMM K OOYYCHHIO W IIO-
3HaHUIO, BBIOOPY JanpHeimero oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B MHpe mpodeccuil u
npodeCcCHOHANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TOCTPOSHHUIO MHIMBHIYalIbHOW 00Opa3oBaTeNbHON
TPAEKTOPHHU C YUETOM YCTONUUBBIX [TO3HABATEIILHBIX HHTEPECOB;

2) ¢opMmupoBaHHE LEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

3) ¢opmupoBaHMEe KOMMYHHKAaTHMBHONW KOMIIETEHTHOCTH B OOIIEHHUH U COTPYIHHUYECTBE CO
CBEPCTHUKAaMH, CTApUIUMU M MIQAMMAMUA B 00pa3oBaTeIbHOM, OONIECTBEHHO IOJIE3HOW, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPYECKON U APYTUX BUIAX ACATCIBHOCTH;

4) ymeHMe SICHO, TOYHO, TPaMOTHO H3jaraTb CBOM MBICIM B YCTHOM M THCBMEHHOH peuw,
MMOHUMATh CMBICJT TIOCTABJICHHOW 3aJaud, BBICTPAWBATh APTyMEHTAIMIO, MPHBOIUTH MPUMEPHI H
KOHTPIIPUMEPHL;

5) KpUTHYHOCTH MBINUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBHICKA3BIBAHMS,
OTJIMYaTh TUIIOTE3Y OT (PaKTa;

6) Kp€aTUBHOCTb MbBIINUJICHUA, WHHUIOWATUBY, HAXOAYUBOCTb, 4AKTHBHOCTL IIpU PCIICHHUHU
TeOMETPHUYECKHX 3a/1a4;

7) yMEeHHE KOHTPOJIMPOBATH MPOLIECC U pe3yIbTaT yueOHOM MaTeMaTHYECKON e TeIbHOCTH;

8) crocoOHOCTH K SMOIMOHAIEHOMY BOCHPHUSTHIO MaTEMAaTHYECKUX O0OBEKTOB, 33/1a4, PEIICHHH,
pacCyIeHUN;

METANPEJIMETHBIE

1) yMeHHE CaMOCTOSTENFHO IUIAHUPOBATh aJbTEPHATHBHBIC TYTH JIOCTYDKEHUS IeNeH,
OCO3HAHHO BbIOMpaTh Hanbosee 3pPeKkTuBHBIE CIIOCOOBI peleHusT y4eOHBIX U MO3HABATEIBHBIX 337124,

2) yMeHHue OCYIIECTBJIATh KOHTPOJb IO pe3yiapTaTy M IO crnocoOy JIeHCTBUS HAa YpOBHE
MMPOU3BOJIbHOTO BHUMAHUA U BHOCHUTD HCO6XOI[I/IMI)IC KOPPCKTUBELIL;

3) yMeHHE aJeKBaTHO OIICHMBATh IMPABHJIBHOCTh WJIM OIIMOOYHOCTH BBIMIOJIHEHUS Y4eOHOU
3aaun, €€ 0ObEKTUBHYIO TPYIHOCTh H COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHUS;

4) OcCO3HaHHOE BJAJICHUE JIOTHUYECKUMHU JCHCTBUAMU OIpPEIEICHUSI TMOHATHHA, 0000IIeHus,
YCTAQHOBJICHUSI aHAJIOTHH, KIACCH(HUKAIMK HAa OCHOBE CaMOCTOSTEIBHOTO BBHIOOpAa OCHOBAaHWHA W
KPUTEPUEB, YCTAHOBJICHHUS POJIOBHIOBBIX CBSI3Ci;

5) yMeHue yCTaHaBIMBATh MPUYUHHO-CIEACTBEHHBIC CBSA3H, CTPOUTH JIOTUYECKOE PACCYXICHHE,
YMO3aKIItoueHHe (MHIYKTHBHOE, ISlyKTUBHOE U 110 AHAJIOTUU) U BBIBOJIBL;

6) yMeHue co3laBaTh, NMPUMEHITH W MPeoOpa3oBBIBATH 3HAKOBO- CHMBOJIUYECKHE CPEICTBA,
MOJIEJTIM U CXEMBI JUIS PeIleHHs yIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMEeHHE OpPraHU30BHIBATH YIEOHOE COTPYAHUIECTBO U COBMECTHYIO JICATEIIEHOCTD C YIUTEIIEM
U CBEPCTHHKAMH: OTPEJACISTh IEIH, paclupelensaTh GYHKIHH M POJIM YYACTHHUKOB, OOMIME CITOCOOBI
paboThI; yMeHHE paboTaTh B IPYIINE: HAXOJAUTH O0IIee PEIICHUE U Pa3peliaTh MHCHHE;

8) dhbopmupoBanue u pa3BuUTHE Y4eOHOI M OOIIETIONB30BATENHCKON KOMIIETEHTHOCTH B 00JIaCTH
UCTIOJIB30BaHMS WH(OPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (MKT-koMmneTeHTHOCTH),

9) bopMupoBaHuE IEpPBOHAYATBHBIX MPEICTABICHUN 00 UIESIX U O METOJaX MaTEMAaTHKH KakK 00
YHHBEPCATBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBIICHUI U MTPOIECCOB;

10) ymeHue BHIECTh MAaTeMaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CHTYallMH B JPYTHX
IUCLUIUTNHAX, B OKPY)KAIOIIeH )KU3HU;



11) yMeHue HaXxOAuTh B Pa3IUYHBIX MCTOYHHUKAX WH(GOPMAINIO, HEOOXOAUMYIO ISl peLICHUs
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATh €€ B MOHATHOW (OpME; MPUHUMATh PEIICHHE B YCIOBHSIX
HENOJHON ¥ U30BITOYHO, TOUHOW M BEPOSITHOCTHON MH(OPMALINH;

12) ymeHne MOHMMATh M HCIIOJIb30BaTh MATEMAaTHYECKHE CPEICTBA HATJSAHOCTU (PUCYHKH,
YepTEeKU, CXEMBI U JIp.) AJIS1 WILTIOCTPALIUH, HHTEPIPETAIH, apTyMEHTAIIUH;

13) ymeHue BbIIBUTATh THIIOTE3bI IIPU PEIICHUH YU€OHBIX 3a/1a4 M MOHUMAaTh HEOOXOAUMOCTb UX
IIPOBEPKH;

14) ymeHue TNPUMEHSATh HMHIYKTUBHBIE U JIEIYKTHUBHBIE CIIOCOOBI PacCyXACHHUH, BHUICTh
pa3UYHbIE CTPATETUU PEIICHUS 3a]1a4;

15) mNOHUMaHWE CYIIHOCTH aJIrOPUTMHYECKHX TMpEeANUCcCaHuil W yMEHHE JEHCTBOBATH B
COOTBETCTBUHU C PEJJIOKEHHBIM AJITOPUTMOM;

16) ymeHue caMOCTOSITETIbHO CTaBUTH II€JIM, BHIOMPATh U CO3/1aBaTh AITOPUTMBI JUIS PEIICHUS
y4eOHBIX MaTEMAaTHIECKUX MPOOIIEM;

17) ymeHue TulaHMpOBaTh M OCYIIECTBIISAThH JESITEIbHOCTh, HANPABICHHYIO HAa pEIIeHHE 3a1ad
HCCJIEI0BATEILCKOIO XapaKTepa;

NPEAMETHBIE

[IpenmeTHble pe3ynbTaThl MPUBOJATCS B OJI0Kax «BbIMyCKHUK HayuuTcs» U «BbITyCKHHUK
MOJYYUT BO3MOXKHOCTb HAayuUThCA». B On0ke «BBITyCKHUK HAaydUTbCS» MPUBOIATCS IUIaHUPyEMbIE
pe3ynbTaThl, XapaKTepU3YIOIIME CHCTEeMY Y4YeOHBIX [eHCTBHH B OTHOLICHWM 3HAHUH, yMEHMH,
HaBBIKOB, KOTOpBIE OXKUAAIOTCS OT BBIMYCKHHKA. B 0Oj0ke «BBIMTYCKHUK MOJyYUT BO3MOXKHOCTh
HAYYUTHCS» MPUBOJATCS IIAHUPYEMBIE PE3YNIbTaThl, XapaKTEPH3YIOIIUE CUCTEMY YUeOHBIX JeiCTBUIA
B OTHOIICHWU 3HAHUHM, YMEHUH, HABBIKOB, PACIIUPSAIONIUX U YTIyOISIOMIUX MOHUMAaHHE OMOPHOTO
y4eOHOro mMarepuajja MM BBICTYHAIOIIMX KakK MPOINEJEBTUKA /s JajdbHEHUIIEro W3y4eHUsl aHHOTO
npeaMeTa. YpOBEHb JIOCTHKEHHMM, COOTBETCTBYIOIIMN IUIAHUPYEMBIM pe3ylbTaTaM 3TOro OJoKa,
MOTYT NIPOAEMOHCTPUPOBATh OTAEIbHbIE MOTUBUPOBAHHBIE U CLIOCOOHBIE 00yUaroImuecs.

HAT'JIAAHAA TEOMETPUS

BbInmyckHUK HayuuTCs:

1) pacmo3HaBaThb Ha 4YepTEkKaxX, PUCYHKAaX, MOJEIAX M B OKPYKAIOLEM MHPE IUIOCKHE HU
IIPOCTPAHCTBEHHBIE T€OMETPUYECKUE UTYDBI;

2) pacrio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJILHOTO Napaljieenunesa;

3) onpenensATs MO JTUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHBIE pa3Mepbl caMoi (PUTrypbl
1 Ha00O0POT;

4) BBIYUCTIATH 00BEM NMPSAMOYTOIBHOTO MapaeNenueaa.

Buinyckuuk nonyuum 603M04CHOCHb!

5) ewviuuciambs 00LEMBI NPOCMPAHCMEEHHBIX 2eOMEeMPUYECKUX Queyp, COCMABIEHHbIX U3
NPAMOY20]IbHbIX NAPANLIENENnUNeoos;

6) yenyoums u pazeums npeocmasieHus. 0 NPOCMPAHCMBEHHBIX 2eOMeMPULECKUX usypax;

7) npumenamov nowamue pa3eépmxu 05t bINOIHEHUS NPAKMUYECKUX PACUEMOB.

TFEOMETPUYECKUE ®UT'YPbI

BeinyckHUK HayuuTes:

1) monb30BaThCs S3BIKOM T'€OMETPUU Ul OINUCAHUS IPEIMETOBOKPYXKAIOIIEr0 MHpa M HUX
B3aMMHOT'0 PaCIOJIOKEHMS,;

2) pacmo3HaBaThb M H300pakaTb Ha uepTeKaxX M PUCYHKAX reoMeTpuyeckue (Urypel u HMx
KoH(pHTypanuu;

3) HaXOAWUTh 3HAYEHHUS JUIMH JIMHEHHBIX JIEMEHTOB (UTyp M WX OTHOUICHMS, TPAIyCHYIO MEpy
yrioB ot 0 1o 180°, npumeHsist onpeeseHusi, CBOMCTBA U NPU3HAKK (PUTYD U UX 3JIEMEHTOB,

oTHoIIeHus Guryp (paBeHCTBO, TOA0OKE, CHMMETPUH, TOBOPOT, MapalIeIbHbINA EPEHOC);

4) onepupoBaThb C HayaJbHBIMHM IOHSITUAMU TPUTOHOMETPUM U BBINOJHATH 3JIEMEHTapHbIC
ornepaiuy Hajl GYHKIUSIMHU YIJIOB;

5) pemiath 3a/1a4u Ha JOKA3aTEJLCTBO, OMUPAsACh HA U3yYEHHBIE CBOMCTBA (UTYp M OTHOIICHUI
MEXKAy HUMU U IPUMEHSSI U3yYEHHBIE METOBI JOKa3aTEIbCTB;



4

6) pemrath HECJIOXKHBIE 3a/1a4l HA MMOCTPOCHHE, MPUMEHSISI OCHOBHBIC aJITOPUTMBI TOCTPOCHUS C
MTOMOIIIBIO IIUPKYJIST ¥ THHEHKH,

7) pemiath IpOCTEHIIHE INTAHUMETPHYSCKHE 3a/1a9U B TIPOCTPAHCTBE.

Buvinycknuk nomyuum 603mMoicHoCmb.

8) oerademv memooamu pewenus 3a0a4 HA GbIMUCICHUS U OOKA3AMENbCMEA: MEmMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa BapuarHmos U MemooomM 2eoMempuiecKux mecm
mouex;

9) npuobpecmu onvim npuMeHeHUs ANeeGPAUYECKO20 U MPULOHOMEMPULECKO20 Annapama u
uoetl 0BUINCEHUSL NPU PEUUEHUU 2eOMEMPUUECKUX 3A0aY,

10) osrademsv mpaduyuonnoil cxemou pewienus 3a0ay Ha NOCMPOEHUe C NOMOUbIO YUPKYJISL U
JUHEUKU. AHAU3, NOCMPOeHUe, OOKA3AMETbCIEO U UCCIe008aAHUe;

11) nayuumscs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2eOMEMPUYECKO20 MECMA MOYeK U
Memooom noooous;

12) npuobpecmu onvim ucciedosanusi CEOUCME NIAHUMEMPUYECKUX (ueyp ¢ NOMOWbLIO
KOMNbIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim evinoanenuss npoekmos no memam. «I eomempuueckue npeobpazosanus
Ha naockocmuy, «llocmpoenue ompeskoe no gopmyner.

N3MEPEHUE TEOMETPUYECKHUX BEJIMYUH

BhImycKkHUK HAaydUTCS:

1) ucmonp30BaTh CBOWCTBA W3MEPEHMS [UIMH, IUIOUIAJIEH W YIJIOB IPH PEIICHWH 3a]ad Ha
HaXO0XXJIEHUE JUTMHBI OTPe3Ka, JJIMHBI OKPYKHOCTH, AJTUHBI 1YTH OKPYKHOCTH, TPalyCHON MEpHI

yrna;

2) BBIYUCIIATH JJIMHBI JIMHEHHBIX AJIEMEHTOB (PUTYp M WX YIJIbI, UCIOJB3Yys (OPMYJIbI JUTUHBI
OKPY)KHOCTH U JUTHHBI TyTH OKPYKHOCTH, POPMYIIHI IUIomaAeH Guryp;

3) BBIYUCIATH IUIOINAAM TPEYTOJIBHUKOB, MPSMOYTOJIBHUKOB, MapajuieIorpaMMOB, TpaNEIHid,
KpPYr'OB U CEKTOPOB;

4) BBIYUCIATH ATUHY OKPYKHOCTH, IJTUHY AYTH OKPY>KHOCTH;

5) pewmaTh 3a/1a4M Ha JOKA3aTEIBCTBO C UCIOIB30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH M ITTHHBI
JIyTH OKPYKHOCTH, GOpMYII IIomaaeit puryp;

6) pemiaTth MPaKTHYECKUE 3aJa4d, CBSA3aHHBIC C HAXOXKICHHEM TI'€OMETPHUYECKUX BEINYHH
(MCTIoIIB3Ys IPU HEOOXOAUMOCTH CIIPABOYHUKU M TEXHUYECKUE CPEJICTBA).

Buinyckuux nonyuum 603mM0x4CHOCIb.!

7) evluucisamo naowaou @Queyp, COCMABIEHHbIX U3 08YX uiu 6Ooaee NpPIMOY20IbHUKOS,
napanienozpammos, mpey2oibHUKos, Kpyea u cekmopa,

8) eswvluuCHAMb  NAOWAOU MHO20Y20NbHUKOS, UCHOAb3YS OMHOUEHUS PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCIU,

9) npuobpecmu onvim npumenenus aneeOPAUYECKO20 U MPUSOHOMEMPULECKO20 Annapama u
uoetl 08UdNCeHUsl NPU peueHuy 3a0ay Ha BblYUCTeHIe NI0WA0ell MHO20Y 20 bHUKOS.

KOOPJIUHATBI

BoinyckHUK Hay4uuTCs:

1) BBIYUCHATH JUIMHY OTpPE3Ka 0 KOOPAMHATAM €0 KOHIIOB; BBIYUCIATh KOOPIAUHATHI CEPEINHBI
OTpe3Ka;

2) UCTIONB30BaTh KOOPAMHATHBIN METOJI IJIsI U3YYCHHsI CBOMCTBIIPSIMBIX W OKPY>KHOCTEH.

BuinyckHuk nomyuum 603MONCHOCMb.

3) 0s1a0emv KOOPOUHAMHBIM MEMOOOM peuleHUst 3a0ad Ha BbIYUCTEHUE U OOKA3AMENbCMEO;

4) npuobpecmu onvim UCNOILIOBAHUL KOMNBLIOMEPHBIX NPOSPAMM Olsl AHAIUZA YACHHBIX
Cyuaes 63auUMHO20 PACNONONACEHUS. OKPYICHOCIEN U NPAMbIX,

5) npuobpecmu onvim 6bINOIHEHUL NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa
npu pewieHul 3a0a4 Ha 8bl4UCIeHue U O0KA3AMeNbCMEoN.

BEKTOPbBI
BeinmyckHuk Hayuures:



1) omepupoBaTh C BEKTOpaMH: HAaXOJWUTh CYMMY M pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBINM MPOU3BEICHHUIO 3aIaHHOTO BEKTOPa Ha YKCIIO;

2) HaXOAWTh JJII BEKTOPOB, 3aJJaHHBIX KOOpJIWHATAMU: JJIMHY BEKTOpa, KOOPAMHATHI CYMMBI H
pPa3HOCTH ABYX M 0ojiee BEKTOPOB, KOOPAHMHATHI MPOU3BEICHHUS BEKTOpAa HA YHWCIIO, MPUMEHSS TIPH
HEOOXOIMMOCTH COYCTATEIIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEICITUTEIbHBIN 3aKOHBI,

3) BBIYMCIATH CKaJSIPHOEC MPOM3BEICHHE BEKTOPOB, HAXOIUTh YroJl MEXIY BEKTOPAMH,
YCTaHABJIMBATh MEPICHIUKYIIPHOCTD MPSIMBIX.

BoinyckHuk nomyuum 603MOoNCHOCb.

4) oenademv 6eKMOPHHIM MEMOOOM O/ peuleHust 3a0a4 Ha 8blYUCIeHUe U OOKA3AMeNbCME0;

5) npuobpecmu onvim vinonHeHus: NPoekmos Ha memy «lIpumenenue 6eKmopHoO20 Memooa npu
peueHuu 3a0ay Ha GblYUCTeHUEe U OOKA3AMENbCMBOY.

2. COJEP) KAHUE YYEBHOI'O TIPEAMETA

HATJISIIHASA TEOMETPUSA
Harnsgaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (DUTYpax: KyO, mapajuiesenuries], mpu3ma,
nupamuia, map, chepa, KoHyc, mwmHAp. M3o00pakeHue mnpocTpaHCTBEHHBIX ¢uryp. I[Ipumeps
ceueHnid. MHororpaHHuku. IIpaBunbHble
MHOTOTrpaHHUKH. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, LIMJIMHAPA U KOHYCA.
[TorsTre 06bEMa; equHUIBI 00BEMa. OOBEM IPSIMOYTOIBPHOTO MMapajuIeNenumneaa, Kyoa.

IF'EOMETPUYECKHUE ®OUI'YPbI

IIpsimble u yrael. Touka, mnpsamasi, 1wockocTs. OTpe3ok, ayd. Yrona. Buubl yrios.
BeprtukansHble U cMexHble yribl. buccekTtpuca yria.

[apamiensHble U nepecekarommecs mnpsmble. [lepneHaukynspHble npsiMbele. Teopembl o
NapauIeIbHOCTH U NEPHIEeHAUKYISIPHOCTH MpsAMbIX. llepneHaukynsp W HakJIOHHas K MPSIMOH.
CepenuHHBIN NEPHEHAUKYIIAP K OTPE3KY.

I'eomerpuyeckoe mecto Touek. CBOMCTBA OUCCEKTPUCHI YIIa M CEPEIUHHOrO MEPIEeHAUKYIApa
K OTPE3KY.

Tpeyronpuuk. Bpicota, wmeamnana, OucCcekTpuca, CpeIHss JIMHUS  TPEYroJbHUKA.
PaBHOOepeHHBIE U PABHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA W MPU3HAKK PABHOOEIPEHHOTO
TpeyronbHuka. [Ipu3Haku paBeHCTBA TPeyrolbHUKOB. HepaBeHCTBO TpeyrojabHHKA.

CooTHOLIEHNsI MEXTY CTOPOHAMM U YIJIaMU TPEYroJbHHKA.

CyMmMma yrinoB TpeyrosibHUKa. BHemnue yribl TpeyronbHuka. Teopema @aineca. ITogobue
TpeyroibHUKOB. [Ipu3Haku monodus TpeyronsHuKoB. Teopema [Iudaropa. Cunyc, KOCHHYC, TAaHTEHC,
KOTaHI'€HC OCTPOro yria NpsMOYroJIbHOTO TPEYIOJIbHUKA U YIJIOB
ot 0 g0 180°; mpuBeseHre K OCTpoMy yriy. PellleHne mMpsSMOYrojbHBIX TPEyrojibHUKOB. OCHOBHOE
TPUTOHOMETPHUICCKOC TOXIACCTBO. (I)OpMYHLI, CBA3bIBAOIINE CUHYC, KOCHMHYC, TAHI'CHC, KOTAHI'CHC
OJTHOTO M TOro k€ yria. PemieHue TpeyrolbHUKOB: TeOopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
3ameydarenbHble TOUKU TPEYTrOJIbHUKA.

YeteipéxyronpHuk. [lapamienorpamm, €ro CBOMCTBAa W NpU3HaKU. [IpAMOYroibHHK, KBaapar,
pOMO, X CBOMCTBA M MIPU3HAKH. Tparenusi, CpeHss TUHUS TPATICIHH.

MHoroyronsHUK. Beimykieie MHOroyroinsbHukd. CymMma yriioB BBITYKJIOTO MHOTOYI'OJIBHUKA.

[IpaBuibHBIE MHOTOYTOJIBHUKH.
OxpyxHocTh U Kpyr. [lyra, xopma. Cekrop, cerMeHT. lleHTpanbHBI yros, BIMCAaHHBIA YroJ,
BEJIMYMHA BIMCAHHOTO yria. B3aumHoe pacrnosioxeHue NpsiMON U OKPYKHOCTH, JABYX OKPYXHOCTEH.
KacarenbHas u cexymas K OKpy>KHOCTH, UX CBOMCTBa. BrucaHHble U ONMCAaHHbIE MHOTOYTOJBHUKH.
OKpy»KHOCTb, BIIMCAaHHasg B TPEYrOJbHUK, U OKPYKHOCTb, OIHCAaHHAs OKOJIO TpPEYroJbHUKA.
Brnmcansble ¥ onucaHHbIe OKPYKHOCTH MPAaBHJIBHOTO MHOTOYTI'OJIbHUKA.

I'eomerpudeckue mnpeoOpazoBanusi. [lonsitue o paBeHctBe ¢uryp. [loHsTHE O IBHMKEHUU:
oceBas U LIEHTpajJbHAsi CUMMETPHH, HapalIeNIbHbIN niepeHoc, moBopoT. IlonsaTre o nogodbun ¢uryp u
TOMOTETHUH.



[MocTpoeHust ¢ MOMOIIBIO TUPKYIsSE U JMHEHKH. OCHOBHBIE 3a/1a4ydl HA TIOCTPOCHHE: JICIICHUE
OTpe3Ka IIOMojiaM; IOCTPOEHHE YIJla, PAaBHOTO JAHHOMY; IOCTPOEHHE TPEYroNbHUKA IO TPEM
CTOpPOHAM; TIOCTPOCHHE MIEPIICHANKYIISAPA K IPSIMOil; TOCTPOCHUE OMCCEKTPHUCH YIiia; ACJICHHE OTPE3Ka
Ha N paBHBIX YaCTEM.

Penrenne 3ama4 Ha BBIYUCICHHE, JOKA3aTEIbCTBO M IOCTPOSHHE C HCIIOJIH30BAHUEM CBOMCTB
M3YYCHHBIX QUTYD.

NU3MEPEHUE TEOMETPUYECKUX BEJINYUH

Jnuna otpeska. PacctossHme ot Touku g0 mpsmoil. PaccTosHue mexay mnapaienbHbIMUA
MPSAMBIMH.

IlepumeTp MHOTOYrOJILHUKA.

JlinHa OKpYXHOCTH, YUCIIO T; AJIMHA YT OKPY’KHOCTH.

I'pagychHast mepa yriia, COOTBETCTBUE MEXAY BEIMUYMHON LEHTPAJIBHOIO YIja U JJIMHOW yru
OKPY>KHOCTH.

[onsatue mnomanu mwiockux ¢uryp. PaBHococTaBneHHsle n paBHOBenukue (urypst. [Inomans
npsMoyroiapHuka. [lnomaaum  mapamuienorpamma, TpeyroibHMKa W Tparneuuu. [lnomans
MHoroyrosibHuka. [lnomans kpyra u miomaas cekropa. COOTHOIIEHHE MEXTY TUIOMIAIIMU MOJOOHBIX
¢buryp.

Pemenue 3aay Ha BBIYMCICHUE U JOKA3aTEIbCTBO C HCIIOIB30BAHUEM U3YYCHHBIX GOPMYII.

KOOPIANHATBI

VYpaBuenue npsamoil. Koopaunatel cepenunsl oTpe3ka. Popmyna pacCTOSHUS MEXAY IBYMs

TOYKAMH IUIOCKOCTU. Y paBHEHHE OKPYKHOCTH.

BEKTOPBI
Jnuna (monyne) BekTopa. PaBeHcTBO BekTopoB. Kosmneapublie BekTOpbl. KoopauHaTsl
BEKTOpa. YMHOKEHHME BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, pa3JIO)KEHHE BEKTOpa IO JBYM
HEKOJUIMHEApHBIM BeKkTopaM. CKaJIsIpHOE MPOU3BEIEHNE BEKTOPOB.

TEOPETUKO-MHOXECTBEHHBIE IOHATUA
MHOX€ECTBO, DJJEMEHT MHOXKECTBA. 3aJaHUE MHOXECTB IEPEYUCICHHEM DIIEMEHTOB,
XapakTepucTudeckuM cBorcTBoM. [TogmHOKecTBO. OOBEAMHEHUE U
MIEPECEUYCHNUE MHOXKECTB.

SJIEMEHTHBI JIOTUKH
Onpenenenue. AxcuomMbl U Teopembl. JlokazatenbcTBo. JlOKa3aTeNbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nanHou. [Ipumep u KoOHTpHIpUMED.
[loHsATHE O PaBHOCHIBHOCTH, CJIEAOBAHUM, YIOTPEOICHNE JIOTHUECKUX CBSI30K eCal ..., MO ..., 8
MOM U MOJILKO 8 MOM Clyyae, TOTUYECKUE CBA3KHU U, UTU.

I'EOMETPUSA B UCTOPUYECKOM PA3ZBUTHUHN
Ot 3emnemepust Kk reomerpuu. Iludarop m ero mxoma. Panec. Apxumen. Iloctpoenme
MPaBWIIBHBIX MHOTOYTOJBHUKOB. Tpuceknus yria. Kagparypa kpyra. YaBoenue kyoOa. Mcropus
yucna 7. 3onotoe ceuenue. «Hauama» Epxnupa. JI. Oitnep. H. Y. Jlob6aueBckuii. Mcropust nsitoro
HOCTY

COAEPXKXAHUE YYEBHOI'O IPEIMETA 7 KJIACC

B kypce reometpun 7 kjacca MOTYT OBITh YCIIOBHO BBIJICJICHBI YETHIPE pa3jiesia: HaYaJdbHble
reoMeTpu4yecKHe CBedeHHs; TPeYroJbHUKH, Napa/ulejbHble NPsMble; COOTHOLIEHHS MEXIY
CTOPOHAMM M YIJIaMH TPEYroJIbHHUKA.

Paznen 1. Hauanbublie reomerpunyeckue csenenus (10 yacos)

Hauvanbnpie monsTus muanuMerpun. ['eomerpuueckue ¢urypsl. [lonstue o paBeHcTBE Quryp.
Otpesok. PaBeHcTBO oTpe3koB. J[muHa oTpe3ka m ee cBoWcTBa. Yroi. PaBenctBo yrnoB. Benwumna
yria u ee cBoiicTBa. CMEXHBIE M BEPTUKAIBHBIE YTIIbl U UX CBOUCTBA. [lepneHIuKysIpHbIe TIPsIMBIE.

OcHoBHasi HeJib — CHCTEMaTHU3UPOBaTh 3HAHUS OOy4aromuxcsi 00 OCHOBHBIX CBOMCTBax



MPOCTEUIINX TEOMETPUUYECKUX (PUTYp, BBECTH MOHATHE PaBEHCTBA UTYD.

OcCHOBHOE BHUMaHHE B yUeOHOM MaTepHaje dTOW TeMbl YACSETCS JBYM acleKTaM: MOHSATHIO
paBEHCTBAa T€OMETPUUECKUX (PUTYp (OTPE3KOB M YIJIOB) M CBOMCTBAM M3MEPEHHUsI OTPE3KOB U YIJIOB,
YTO HAXOOUT CBOE OTPAKEHUE B 3aJaHHOU CHCTEME YIIPAKHECHHM.

N3yyenne naHHOM TeMBI TOJKHO TAaK)KE PELIATh 3aJady BBEICHHSI TEPMHHOJIOTHH, Pa3BUTHS
HABBIKOB M300PaKEHUS TUIAHUMETPUUECKUX (UTYpP U MPOCTEHIINX T€OMETPHUECKUX KOH(PHUTypaIuid,
CBS3aHHBIX C YCIIOBHUSAMM PEIIAEMbIX 3a7a4. PelieHne 3a1a4 1aHHOM TEMBI CIIEyeT UCIOIb30BaTh IS
MOCTETNIEHHOT0 (OPMHUPOBAHUSI Y OOYYAIOUIMXCSI HABBIKOB NMPUMEHEHHUS CBOWMCTB T'€OMETPHUYECKHUX
¢uryp Kaxk omopsl NMpu pelIeHUuU 3ajJad, IEPBOHAYAIBHO MPOTOBApHUBAsi UX B XOJI€ PEIICHUS YCTHBIX
3a/1au.

Paznen 2. Tpeyronbauku (18 yacos)

Tpeyronpnuk. IIpu3Haku paBeHCTBa TpeyroibHUKOB. llepnennukynsp k npsmoil. Menuansl,
OUCCEKTPUCH! U BBICOTHI TPEYrojbHUKA. PaBHOOEIPEHHBIN TPEYroNIbHUK U €ro cBoHCTBa. OCHOBHbIC
3aJ1a4¥ Ha MIOCTPOCHHE C IIOMOIIBIO LIUPKYJIS U INHEUKH.

OcHoBHas Heb — c(hOPMHUPOBATh YMEHUE J0KA3bIBaTh PABEHCTBO JAHHBIX TPEYTOJbHUKOB,
OIUPAsCh HA U3YUEHHbIE NPU3HAKK; OTPA00TAaTh HABBIKHM PEIEHHs POCTEHIINX 3a/1a4 Ha IOCTPOECHUE
C IIOMOUIBIO LIUPKYJIS U JINHEUKH.

[Ipu n3ydeHnH TeMBbI clelyeT OCHOBHOE BHUMaHHUE yAETUTh (OPMUPOBAHUIO Y 00yUArOIINXCS
YMEHHUS J0Ka3bIBaTh PABEHCTBO TPEYTOJBHUKOB, T. €. BBIACIATH PABEHCTBO TPEX COOTBETCTBYIOIUX
9JIEMEHTOB JIaHHBIX TPEYTOJIbHUKOB U JI€1aTh CCHUIKM HAa U3y4eHHbIE NIpHU3Haku. Ha HavansHOM dTane
U3Yy4eHUs TEMbl IOJIE3HO OOJbllleé BHUMAHUS YAEISATH HCIOJB30BAHUIO CPEACTB HAIVIAJHOCTH,
PEILIEHUIO 3a1a4 110 TOTOBBIM YEPTEkKAM.

Pa3nen 3. [lapannensubie npsimbie (11 yacoB)

IIpuzHaku mapauieNbHOCTH TPSIMBIX. AKcCHMOMa MapajyieldbHbIX mOpsiMbix. (CBoiicTBa
napajjiCJIbHbIX MIPSAMBIX.

OcHoBHasl 1eJib — J1aTh CUCTEMATUYECKHE CBEIEHUS O MapajUIeNbHOCTU IPSMBIX; BBECTH
aKCHOMY MapajlieIbHbIX MPIMbIX.

3HaHMs MPU3HAKOB NApaJUICIbBHOCTH MPSIMBIX, CBOMCTB YIJIOB MPU NapajUIeNIbHBIX NPSAMbBIX U
CeKylIeH HaxoOAT IIMPOKOE NPUMEHEHHE B JalbHEUIIEM Kypce T'€OMETpUU NpPU HU3YYEHUH
YeThIPEXYTrOJIbHUKOB, MOJI00Ms TPEYTOJIbHUKOB, a Takke B Kypce ctepeomerpuu. OTcioga ciemyer
HEOOXOAMMOCTh  YACHUTh 3HAUUTENIbHOE BHHMMaHUE (OPMHPOBAHMIO YMEHHM  JOKa3bIBaTh
napajiyiCJIbHOCTD IMPAMBIX C UCIIOJIB30BAHUCM COOTBETCTBYIOUIUX IMPU3HAKOB, HAXOAUTH PABHBIC YTJIbI
IIPU NapAJUIETIbHBIX MIPSIMBIX U CEKYILIEH.

Paznen 4. CooTHOIIEHNST MeKIy CTOPOHAMH M YIJIaMH TpeyrojbHuka (21 gac)

Cymma yrnoB TpeyroiabHuka. COOTHOLIEHMS MEXKAY CTOPOHAMHM M YIJIAMU TpPEYTOJIbHUKA.
HepaBenctBo TtpeyronbHuka. HekoTopeie CBONCTBAa MNPAMOYTOJBHBIX TPEYTOJbHHUKOB. lIpu3Haku
PaBEHCTBA MPSIMOYTOJBHBIX TPEYTrOJBHUKOB. PaccrosHue oT Touku A0 mpsiMoil. PaccrostHue mexay
napajuieIbHbIMU IPSIMBIMU. 32141 HA TIOCTPOCHHUE.

OcHoOBHAas 1eJIb — PaCIIMPUTh 3HAHUS 00YYAIOIUXCS O TPEYrOJIbHHUKAX.

B nanHOl Teme paccMaTpuBaeTCs OJHA U3 BaXXKHEHIIMX TEOPEM Kypca — Teopema O CyMMe
YIJIOB TPEYroJibHUKA, B KOTOPOIl BIEpBbIe POPMYJIMpYETCS HEOUeBHIHBINA (hakT. Teopema mo3BoJisieT
MOJIYYUTh BaKHBIE CIIEICTBUSI — CBOMCTBO BHEIIHErO yIja TPEYrOJbHHKA, HEKOTOPBIE CBOMICTBA U
MPU3HAKH NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

[Ipu BBegeHMM MOHSATHS PACCTOSHUS MEXAY MapajUICNbHBIMU MPSIMBIMH Yy OOYyYarOIIUXCs
(dbopmupyeTcs npeAcTaBIeHHE O MapaIEbHBIX MPSIMBIX KaK PAaBHOOTCTOSALIMX APYT OT Apyra (TOuka,
JABWIXKYyHIAACA I10 OI[HOﬁ M3 MapaJuICJIbHBIX INPAMBIX, BCC BPEMA HAXOAWUTCA HAa OJHOM UM TOM XKC
PacCTOSIHUM OT JpYrod mpsMoi), 4To OYyAEeT UCTOIb30BaThCS B JaJbHEHIIEM Kypce T€OMETPUU U TIPU
HW3YyYEHHUH CTEPEOMETPUHU.

IIpn pemenun 3amad Ha nmocTpoeHue B VII Kilacce peKOMEHAYETCS OTPaHUYMBATHCS TOJIBKO
BBITIOJTHEHUEM TTOCTPOCHUS UCKOMON (PUTYpHI IIUPKYJIEM U JIMHEHKOW. B OTAENBHBIX ciydasX MOKHO
MIPOBOJUTH YCTHO aHAJIM3 U JOKA3aTENbCTBO, a YIEMEHTHI UCCIIEIOBAaHUS MOT'YT IPUCYTCTBOBATH JINIIb



TOrJaa, Koraa 9To OroBOpe€HoO yCJIOBUCM 3aJlavu.

IMoBTopenne (8 yacos)

COLEPXKXAHUE YYEBHOI'O IPEIMETA 8 KJIACC

B kypce reomerpum 8 kiacca  MOTYT OBITH YCIIOBHO BBIJICJICHBI YETBHIPE pasjena:
YeThIPEXYroJbHUKH; II0IIA/Ib; NOJ00HbIE TPEYT0JbHUKH; OKPY’KHOCTD.

Pazgen 1. Yerbipéxyroabuuku (14 yacos)

JlokazaTenscTBa OOJBIIMHCTBA TEOPEM JJAHHOTO pasfelia W pelIeHUs MHOTHX 3a7ad
MIPOBOJIATCS C TIOMOINBIO MPU3HAKOB PAaBEHCTBA TPEYrOJIbHHUKOB, MOATOMY TOJE3HO MX MOBTOPHUTH B
Hayvajie¢ H3Y4YCHHA TCMEBI. OceBasg u HCHTpaJIbHAasA CUMMCTPHU BBOJATCA HC KakK HpeO6paSOBaHI/IC
IUIOCKOCTH, a KaK CBOHCTBA TE€OMETPHUYECKUX (Uryp, B YACTHOCTH YETHIPEXYrOJbHUKOB.
PaccMmoTpenue 3Tux moHATUH Kak IBUKEHUH MIIOCKOCTH COCTOUTCS B 9 Kiacce.

Henu uzyuenus pazoena:

* U3y4YUTh HanOoJee BaKHbBIE BUJIbI YETHIPEXYTOJILHUKOB - MapajuIeIorpaMM, IPSMOYTOJIbHHUK,
pom0O, KBapaT, Tparnemnuto;

* 1aTh TIpeJICTaBIeHUE O (pUrypax, 00J1aJaronmx OCEBOM WK IIEHTPATLHON CUMMETpPHUEH;

Paznea 2. Ilnomans (14 yacoB)

BoiBog dopmyn s BbIUMCICHHS IUIONIQJE TPSAMOYroJibHHMKa, TapaijieiorpaMma,
TPEYrOJIbHUKA, Tpamelud OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOWCTBaX IUIOIIAACH, KOTOPHIC
MPUHUMAIOTCSl MCXOJIl M3 HAIJBIIHBIX MPEJCTABICHUH, a Takke Ha ¢Gopmyse IJIOMAaad KBajapaTta,
000OCHOBaHME KOTOPOW HE SBISIETCS O0S3aTENbHBIM Il OOydaromuxcs. HerpaauumoHHOW muist
HIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHHWH IUIOMAAed TPEyroJbHUKOB, WMEIOUINX I10
paBHOMY yriy. OHa MO3BOJISiET B JAJbHEWIIEM OaTh MPOCTOE J0KA3aTelIbCTBO MPU3HAKOB MOAOOUS
TPEYroJIbHUKOB. B 3TOM COCTOMT OJIHO W3 MNPEUMYILECTB, OOYCIOBJIEHHBIX PAHHUM BBEJICHHEM
noHATHs 1iomaau. JlokazatenbcTBo Teopembl [ludaropa ocHOBBIBaeTCS Ha CBOMCTBAxX IJIOMIAICH U
dopmynax s miomaneld KBaapara W MpsSMOYrojbHHKA. JloKa3pIBaeTcsi Takke Teopema, oOpaTHas
teopeme [Iudaropa.

Henu uzyuenus pazoena:

* pacmMpUTh M YIIyOWUTh TMONYYCHHBIE B 5 - 6 Kjaccax NpeICTaBICHHUS OOyJaroImmxcs o0
M3MEPEHHUH U BBIYMCICHUH IIJIOLIA/IeH;

* BbIBeCTH (OpPMYNIBI IUIOMIAJEH TPSAMOYTOJIBHUKA, MapajuieJiorpaMMa, TpEyrojbHHKa,
Tparneuuu;

* TOKa3aTh OJHY U3 IJIaBHBIX TEOPEM reoMeTpun - Teopemy [ludaropa.

Pa3nen 3. [logo0HbIe Tpeyroabuuku (19 yacos)

Omnpenenenne Mo0OHBIX TPEYTOJBHUKOB JIae€TCS HE Ha OCHOBE NpeoOpa3oBaHMs MOAOOUS, a
4yepe3 paBEHCTBO VYIJIOB M IPOIMOPIHOHAIBHOCTh CXOJCTBEHHBIX CTOpPOH. Ilpu3Haku momoOus
TPEYrOJIbHUKOB JIOKA3BbIBAIOTCS C TTOMOIIBIO TEOpEeMbl 00 OTHOIICHUH TUIOMIAJICH TPEYroJbHUKOB,
MMEIOIUX TI0 paBHOMY yriry. Ha ocHOBe mpu3HAKOB Moj00Ms JOKa3bIBaeTCS TEOpEeMa O CpeIHen
JIUHUU TPEYTrOJbHUKA, YTBEP)KICHHE O TOUYKE MEpPEeCcedyeHHUs MEIMaH TPEYrojbHHWKAa, a TakKe JBa
YTBEPKIAEHUS O NPONOPLUUOHAIBHBIX OTpE3Kax B IPSAMOYrOJBHOM TpeyroibHuke. [laercs
MpE/ACTaBIICHUE O METOJE MOAOOMS B 3aJadyax Ha IOCTpoeHue. B 3akitoueHue Tembl BBOASTCS
9J€MEHTbl TPUTOHOMETPUM — CHHYC, KOCHHYC M TaHI€HC OCTpPOro yria MnpsIMOYTrOJIbHOTO
TpeyTroJbHHUKA.

Henu uzyuenus pazoena:

* BBECTH TOHATHE TTOTI0OHBIX TPEYTOJIbHUKOB,;

® pacCMOTPETh IMPU3HAKHU HO)IO6I/ISI TPCYTrOJIbHUKOB W HUX IMPUMCHCHHA K OO0Ka3aTCJIbCTBY
TEOPEM U PEIICHUIO 3a/1a4;

* cHenaTh MEpBbIM IIAr B OCBOGHUU OOYYAIOIMIMMHCS TPUTOHOMETPUYECKOro ammapara
reOMETPHH.

Pasnen 4. OxpyxHocts (17 yacoB)



B nanHOoM paszgene  BBOAMTCS MHOTO HOBBIX TMOHSATUH M paccMaTpUBAETCd MHOTO
YTBEPKIEHUH, CBI3AHHBIX C OKPYKHOCTBIO. JIJI1 MX YCBOEHUS CIEeNYeT YACNUTh OOJIbllIoe BHUMAHUE
pELICHUIO 3ajad. YTBEPXKIEHHS O TOYKE IepecedyeHHss OHCCEKTPUC TPEYroibHUKa M TOYKe
MEPECCUCHUs] CEPEIUHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOJASTCS KakK CIEICTBUS
U3 TEOpEeM O CBOMCTBaX OMCCEKTPUCHI YIja U CEpeAHMHHOTO MEepHEeHAMKYIsApa K oTpe3ky. Teopema o
TOYKE TI€PEeCcCeueHUs] BBICOT TPEYTOJIbHUKA (MM WX TMPOJOJDKEHHI) JIOKA3bIBACTCS C MOMOIIBIO
YTBEPXKJIECHUS O TOUKE IEePEeceueHMs] CEepelMHHBIX MepneHauKynsipos. Hapsny ¢ teopemamu 00
OKPY)KHOCTSIX, BIIMCAHHON B TPEYrOJbHUK M OMMCAHHOM OKOJO HEro, pacCMaTpUBAIOTCS CBOMCTBO
CTOPOH OIMCAaHHOI'O YEThIPEXYroJbHUKA U CBOMCTBO YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHUKA.

Ilenu usyuenusn pazoena:

* pacIIMpPUTH CBEACHUSI 00 OKPYKHOCTH, MTOJIyYeHHBIE 00yJYaroMMMHUCS B 6 Kiacce;

* U3YYUTH HOBBIE (DAKTHI, CBSI3aHHBIE C OKPYKHOCTHIO;

* MO3HAKOMHTDH O0YUAIOIIMXCS C YETBHIPbMS 3aMeUaTeIbHBIMU TOUKAMH TPEYTOJIbHUKA.

IHoBTOpenue (4 yaca)

COLEPXKAHUE YYEBHOI'O IPEIMETA 9 KJIACC

B KypC€ IrcOMETpUHn 9 kiacca MOTr'yT OBITE YCJIOBHO BBIJACJICHBI HICCTh pa31[en0B: BCKTOPDbI;
MeTOJl KOOPAMHAT; OTHOLIEHUSI MeKIAYy CTOPOHAMH W YIJaMH TpPeyroJbHUKAa, CKaJspHOe
npousBe/ieHHe BEKTOPOB; IJMHA OKPY:KHOCTH M IUIOMIAAb KPyra; IBH)KeHHMs; Ha4dajbHbIe
CBe/IEeHHS U3 CTepeOMeTPHH.

Pa3nen 1. Bextopsi (8 uacoB)

BCKTOp OIPEACIIACTCS KaK HaHpaBJ’IeHHLIﬁ OTPEC30K U ILCIZCTBHﬂ HaJ BCKTOpaMHU BBOIATCA Tak,
KaK 9TO HOPUHATO B (1)1/[31/11(6, T. €. KaK HeﬁCTBHH C HAIIpaBJICHHBIMH OTPC3KAMMU. OCHOBHOE BHUMAaHUE
JOJIZKHO OBITh YACICHO BBIpaﬁoTKC YMGHHI;‘I BBIIIOJIHATDL OIICpalli Hald BCKTOpaMH (CKJ'Ia,Z[BIBaTB
BEKTOPBI 10 NIPaBHAJIaM TPEYTOJIbHUKA W NapajuIesIorpaMMa, CTPOUTh BEKTOP, PABHBIA Pa3HOCTH ABYX
JTAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIA MTPOU3BEACHHUIO JAHHOTO BEKTOpa Ha JTAHHOE YHCIIO).

esin n3yyeHus paszjgena:

¢ HAYYUThb yUalIUuXCs BBIIIOJHATD HCﬁCTBI/IH HaJd BCKTOPAMH KaK HAIIPAaBJICHHBIMU OTPE3KaMMU,
YTO BAXKHO IJIsI HPUMEHCHUS BEKTOPOB B (1)I/ISI/IKe.

Pasnen 2. Meroa koopaunat (10 yacos)

Ha npumepax mokaspiBaeTcsi, Kak BEKTOPbl MOTYT IMPUMEHSTHCS K PELICHUIO T€OMETPHUUECKUX
3amau. JlemoHcTpupyercs 3h(GeKTUBHOCTh MPUMEHEHUsT (HOPMYIT /Ui KOOPAUHAT CEPEeNUHBI OTpEe3Ka,
pacCTOSHUSL MEXIy JABYMS TOYKAMH, YPaBHEHHH OKPYXKHOCTH M TPSAMOM B KOHKPETHBIX
reOMEeTPUYECKUX 3a/1a4ax, TeM CaMbIM JIaeTCsl MPEACTaBIeHNE 00 N3yYeHUN T€OMETPUIECKHUX (QUTyYp
MTOMOIIBI0 METOIOB aNTeOpHI.

esin n3yyeHus pasjgena:

* TI03HAKOMHUTH OOYYAIOUIMXCS C KCIOJIb30BAHUEM BEKTOPOB W METOJa KOOPAHMHAT IPH
pEeLIeHNH TeOMETPUYECKUX 3a1au.

Pasnen 3. OTHOmeHHusI MeK1Y CTOPOHAMH M YIVIaMH TpeyrojbHuka. CrajasipHoe
npou3sBeaeHue BeKTopoB (14 yacoB)

Cunyc m xkocuHyc Joboro yrma ot 0° go 180° BBomATCS C TOMOIIBIO EAMHUYHOMN
MTOJTYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJMTCS €Ille OJHa (Gopmyra
MJIOMAAN TPEYroJibHUKA (ITOJIOBUHA MPOU3BEACHUS JBYX CTOPOH HA CHHYC YIJjla MEXIy HUMH). DTOT
amnrmapar InmpuMeHsCTCA K pCHICHUIO TPCYIOJIbHUKOB. CKaHHpHOC IMPOU3BEACHHUEC BCKTOPOB BBOAHUTCA
Kak B (pusuke (Mpou3BeJeHUE JJIMH BEKTOPOB Ha KOCHMHYC yIyila MeXIy HUMH). PaccmatpuBaroTcs
CBOICTBA CKaJSIPHOTO MPOM3BEIEHUS M €ro NPUMEHEHHE NpPH PEIIeHUH T'€OMETPHUYECKHX 3ajad.
OcHOBHOE BHUMaHHE CIEIYyeT YACIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B TMPUMEHEHHUU
TPUTOHOMETPUYECKOTO almapara Mpu pelieHuH FreOMETPUYECKUX 3a1ay.

Leau u3yuyenusi pasaena:

* pa3BUTh YMEHHE YYAIIUXCS TMPUMEHATh TPUTOHOMETPUYECKHH ammapaT TMpu penieHun
r€OMETPUYECKHUX 3a/1ay.
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Pazgen 4. JlninHa OKPYKHOCTH M IUIOIAAb Kpyra (12 yacos)

B Hauane Tembl naercs ompeleleHHEe IPaBUIBHOIO MHOIOYTOJIBHUKAa U pacCcMaTpUBAIOTCS
TEOpPEMbI 00 OKPY)KHOCTSIX, OIMCAaHHOM OKOJIO MPABUIBHOTO MHOTOYTOJIbHUKA U BIUCAHHOI B Hero. C
MIOMOIIBIO OIMMMCAHHOW OKPYKHOCTH PELIAOTCS 33J1a4H O MOCTPOCHUH MPABUIBHOIO IECTHYT OJIBHUKA
Y IIPaBUJIBHOTO 2N-YrOJIbHUKA, €CIIHM JaH NPaBUIBHBIA N-yroabHUK. DOpMyIIbl, BEIPAKAOIINUE CTOPOHY
IIPABUJILHOTO MHOTOYIOJBHHKA M PaJMyC BIUCAHHON B HErO OKPYKHOCTH 4Y€pe3 paguyC ONHUCAHHOU
OKPYXXHOCTH, MCIOJB3YIOTCS NPH BBIBOAE (OpMyN UIMHBI OKPYXHOCTH W ILIOHIagu Kpyra. BeiBox
OIMUpacTCd Ha HHTYUTHBHOC IMPCACTABJIICHUC O IMPECACIIC: MPHU HCOTPAHWMYCHHOM YBCIIMUYCHUH 4YHUCIIA
CTOPOH HPaBUIBHOI'O MHOTOYTIOJIBHHMKA, BIIMCAHHOTO B OKPYXKHOCTb, €r0 IEPUMETP CTPEMUTCS K
JUIMHE 3TOM OKPYKHOCTH, a ILIOLIA/b - K IUIOINAAN Kpyra, OrpaHU4YE€HHOTO OKPY>KHOCTBIO.

Ieau usyyenus pasjgesia:

* PaCIIMPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUAKAX;

*pacCMOTPETh MOHATUS [UIMHBI OKPYKHOCTH M IUIOIAAM Kpyra M (GOpMyNnbl I HX
BBIYUCJICHUS.

Paznen 5. /IBnkennsi (8 yacoB)

JIBMKeHHE TIIJIOCKOCTH BBOAMTCS KaK OTOOpa)keHHE IIJIOCKOCTH Ha: ce0s, COXpaHSIoIIee
PacCTOSAHHUEC MCKAY TOYKAMMU. HpI/I PacCMOTPCHHUU BHUI0B I[BI/I)I(eHI/Iﬁ OCHOBHOC BHUMAHHC YACIIACTCA
MOCTPOCHUIO O00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJHHHUKOB TPU OCEBOW M IICHTPAILHOM
CUMMETPHSX, MapajylelbHOM TMepeHoce, moBopore. Ha 3ddexTHpIXx mnpumepax MoKa3bIBaeTCs
MPUMEHEHHUE JABIDKEHUHM NMpU PELICHHH TeOMETpPHUYECKUX 3aaad. [loHsATHE HaIOKEHUS OTHOCHTCS B
JTAHHOM Kypce K YHCITy OCHOBHBIX MOHATHH. J[OKa3pIBaeTCs, YTO TOHSTHS HAJOXKEHUS M JIBIKECHUS
SBIIIOTCS OKBHUBAJCHTHBIMH: JIO0O€ HAJOKEHUE SIBISETCS JBUKCHHEM IUIOCKOCTH U OOpaTHO.
N3ydenue noka3aTenbCTBa HE SIBISIETCS 0053aTEBHBIM, OHAKO CIIEAYET PACCMOTPETh CBSI3b MOHITHN
HAJIO)KCHUS U IBUKCHHS.

esn n3yyeHus pasgena:

* TI03HAKOMUTH yYaIlIUXCsl C TIOHATHUEM IBW)KEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMU BHJAMHU
JBKEHUH, C B3aUMOOTHOIIICHUSIMHA HAJIOKEHUH M IBFKSHUH.

Pazjien 6. HauaibHble cBeieHHs U3 cTepeoMeTpun (8 yacoB)

Paccmotpenne mpocTeHmMX MHOTOTPAHHUKOB (TPU3MBI, Mapajuiesienuneia, MUPaMuIsl), a
TaKk)Ke TeJd M TOBEPXHOCTEH BparieHws (IWIMHApA, KOHyca, cephl, mapa) MpoBOIUTCS HA OCHOBE
HarJsiAHBIX Hpe)ICTaBJIeHI/II;'I, oe3 IMPUBJICUCHUSA aKCUOM CTCPCOMETpPHUMU. q)OpMy.TH)I JJIs1 BBIYUCJICHUA
00BEMOB yKa3aHHbBIX TeJl BBIBOAATCA Ha ocHOBe mnpuHIuna Kapambepu, GpopMyibl 1uisi BBIYUCIIEHUS
rionaaeil OOKOBBIX MOBEPXHOCTEH LMIMHApPA U KOHYCA MOJIYYaroTCs C MOMOINBIO Pa3BEPTOK 3TUX
MOBEPXHOCTEH, hopMya momaan chepbl MPUBOIUTCS 0€3 000CHOBAHUS.

Lleaun uzyyenus pasjaena:

* J1aTh HaYaJbHOE MPEACTABICHHUE O TEJIaX U MOBEPXHOCTAX B MPOCTPAHCTBE;

* II03HAKOMUTbH y4YalllUXCsl C OCHOBHBIMU (opMmynamMu Juis BBIYMCIEHHUS IUIoLIanen
MIOBEPXHOCTEN U 0OBEMOB TEll.

IMoBTOpeHue (8 yacos)

MOBTOpEHUE, 0000IIEHNE W CUCTEeMATU3aIUsl 3HAHUIM, YMEHUH M HaBBIKOB 32 KypC T€OMETPHUH
OCHOBHOH 00111€00pa30BaTeIbHON IIKOJIBI.
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3. TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne n/m HaumeHnoBaHnue pa3iesioB u TeM YueOnb1e KonTpoJsbHbIe
Jacel padoThbI
Pa3nen 1. HauaabHble reoMeTpuyecKkue 10 1
cBeJleHMs
11 [Ipsimast u otpe3ok. JIyd u yroin 2
12 CpaBHEHUE OTPE3KOB U YIJIOB 1
13 N3mepenune otpes3koB. M3mepenue yrios 4
14 [lepieHUKyIApHBIC TIPSIMBIC 1
Pemenne 3agau 1+1
Pasnen 2. TpeyroaibHukn 18 1
21 [lepBbIit MpU3HAK PaBEHCTBA TPEYTOJIHLHUKOB 3
2.2 MeaunaHbl, OMCCEKTPHUCHI M BBICOTHI 3
TPEYTOJIbHUKA
2.3 Bropoii u Tpetuii npu3Haky paBeHCTBA 4
TPEYTOJIbHUKOB
24 3ajaun HA TIOCTPOCHUE 4
Pemenue 3agau 3+1
Pa3nen 3. [lapaniienbHble NpsiMble 11 1
31 [Ipr3Haku napayuieaIbHOCTH JIBYX HPSMBIX 3
32 Axcroma napajuiesabHbIX MPSIMBIX 3
Pemenue 3anau 4+1
Paznea 4. CooTHOIIEHUSI MeKIY CTOPOHAMM W YIJIaMHU 21 2
TpeyroJibHUKA
4.1 CymMma yriioB TpeyrojbHUKa 3
4.2 CooTHOLIEHHS MEX]Ty CTOPOHAMU U yIIIaMHU 4+1
TPEYTOoJIbHUKA
4.3 [IpssMoyrobHBIE TPEYTOIBHUKI 5
4.4 IlocTpoeHue TpeyrojbHUKA IO TPEM
AIIeMEHTaM 3
Pemenue 3anau 4+1
IToBTOpeHHUe 8 1
Hroro: 68 6
KosmmuecTBo Tem: 4
8 KIIACC
Ne n/m HaumeHnoBaHue pa3iesioB H TeM YueOHble KonrtposabHubie
4achbl padoThI
Pa3znen 1. YeThIpEéXyroJbHUKH 14 1
11 MHOroyroyibHUKH 2
12 [NapamienorpaMm u Tpamenus 6
13 [IpsimoyronsHUK, poMO, KBaapar. 4
Pemenue 3anau 1+1
Pasznea 2. IL1omannp 14 1
21 [Tnomaas MHOTOYTOJTBHUKA 2
2.2 [Tnomaaun mapanienorpamma, TpEyrojibHUKa 6

" Tparcuumn
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Ne i/t HaumeHnoBaHue pa3iesioB U TeM Y4eOnbie KonrtpoabHbie
4achl padoThI
2.3 Teopema [Tugaropa 3
24 Pemenue 3agau 2+1
Pa3nea 3. ITogo0HBIE TPEYroJbHUKH 19 2
31 Onpenenenne mOAOOHBIX TPEYTOJILHUKOB 2
3.2 [Tpu3naku mogo0us TPEYrOIHLHIKOB 5+1
3.3 [Tpumenenmne mogo0us K 10Ka3aTeIbCTBY 7
TEOpeM U PEeIICHHIO 3a7a4
34 CooOTHOILIEHHS MEXAY CTOPOHAMM U yIrilaMu 3+1
IPSIMOYTOJILHOTO TPEYroJbHHUKA
Pa3nes 4. OkpyKHOCTB 17 1
4.1 KacatenbHas kK OKpy)KHOCTH 3
4.2 LleHnTpanbHbIE ¥ BIMCAHHBIC YTITBI 4
4.3 UYeTblpe 3aMevaTesbHble TOUKH TPEYTrOJIbHUKA 3
4.4 Bnycannast 1 onucaHHas OKPYKHOCTH 4
Pemenue 3anau 2+1
IToBTOpEHHE 4 -
Hroro: 68 5
KosmmuecTBo Tem: 4
9 KJIACC
Ne n/m HaumeHnoBaHue pa3iesioB H TeM YueOHble KonTtpoabHnbie
4achbl padoThI
Pa3nen 1. BekTopbl 8 -
11 ITonsaTHE BEekTOpa 2
12 CroxeHue 1 BBIYUTaHHE BEKTOPOB 3
13 YMHOKEHHE BEKTOpa Ha YUCIIO.
[IpumMeHeHne BEKTOPOB K PEIICHHUIO 3a1a4 3
Paznen 2. Meroa koopauHaT 10 1
2.1 Koopaunatel BekTopa 2
2.2 [IpocTeiime 3a1aun B KOOpAUHATAX 2
2.3 VYpaBHEHUS! OKPYKHOCTU U IPSIMOU 3
Pemenue 3agau 2+1
Pa3nen 3. CooTHOLIEHHS MeKY CTOPOHAMM M YIJIAMH 14 1
TpeyroibHuka. CkajisipHoe Npou3Be/leHHe BEeKTOPOB
31 CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC yIiia 3
3.2 CoOoTHOIIEHHS MEXTY CTOPOHAMH U YTIIaMH 4
TpeyrojbHUKa
3.3 CkansipHoe Npou3BeIEHUE BEKTOPOB 3
Pemenue 3agau 3+1
Pa3nes 4. linHA OKPYKHOCTH M INIOINA/IbL Kpyra 12 1
4.1 [TpaBuTbHBIE MHOTOYTOJIBHUKH 4
4.2 JlnmHa OKPY>KHOCTH U TIJIOMIATh 4
Kpyra
Pemenue 3agau 3+1
Paznen 5. /[Bu:xenus 8 1
51 Tlousatue nBrxeHUs 3
5.2 [TapayenpbHBINH IEPEHOC ¥ TIOBOPOT 3
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Ne i/t HaumeHnoBaHue pa3iesioB U TeM Y4eOnbie KonrtpoabHbie
4achl padoThI
Pemenne 3amau 1+1
Pa3nea 6. HauajanHbIe cBeaeHus U3 8 —
cTepeoMeTpHuu

6.1 MHoTOTrpaHHUKH 4

6.2 Tena v MOBEPXHOCTH BpaIeHUS 4
IloBTOpEHME 8 1
Hroro: 68 5

KoaunuyecrBo Tem: 6




