[Mpunoxkenne Ne 12 x
OCHOBHOH 00111€00pa30BaTeNbHOM IPOrpaMMe OCHOBHOT'O O0LIEro
obpazoBanust MKOVY «®opnocosckas OOLL»

PABOYASA ITPOI'PAMMA 110 YYEBHOMY NPEIMETY «I'EOMETPUS»

Pabouas nmporpamma, opueHTUpOBaHHAs Ha paboTy ¢ yueOHukom ['eomerpusi: yueOHUK 1t 7-9
kiaccoB./ JI.C. AtanacsH, B.®. byrycos, C.B. Kagomues u np- M. [Ipocsenienue,

1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUSA
Harnsanas reomerpus

BhImycKHUK Hay4UTCS:

1) pacno3HaBaTh Ha  4YepTeXaxX, pHUCYHKaX, MOJCIAX W B  OKpYXKalwolleM MHUpe
TUIOCKUETIPOCTPAHCTBEHHBIC TEOMETPUICCKUE PUTYPBI;

2) pacrmo3HaBaTh pa3BEPTKUA KyOa, MPSMOYTOJIEHOTO NapaylielienuIea, MPaBUIBHOW THPAMHUIBI,
WIMHAPA U KOHYCAa,

3) onpeAensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYPHI JIMHEHHBIC pa3Mepbl caMOi (UTYpBI U
Ha000poT;

4) BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO MapaJUIeTeUIIeAd. BblnyCKHUK ROLYYUM BO3MOHCHOCTD!

5) BBUUCIATE OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTYp, COCTAaBICHHBIX U3
MPSIMOYTOJIBHBIX MapalICIICTUTIC/IOB;

6) yriyOuTh M pa3BUTh MPEICTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax;

7) IPUMEHSTH MOHITHE Pa3BEPTKH IS BBITIOJHEHUS IPAKTHYECKUX PACUETOB.

I'eomerpuuyeckue purypsi

BbIITyCKHUK HAay4uTCA:

1) MmonB30BATHCS S3BIKOM T€OMETPUU JJisi ONHCAHMS MPEAMETOB OKPYKAIOIIET0 MHpa M UX
B3aUMHOTI'O PaCIOJIOKEHUS;

2) pacmo3HaBaThb W H300paxaThb Ha YepTEKax U PHUCYHKAX TeoMeTpuueckue QUrypel u ux
KOH(MUTYpallui;, HAXOAUTh 3HAYEHUS [UIMH JIMHEWHBIX DSJIEMEHTOB (GUTYp U HX OTHOILICHUS,
rpaaycHyio Mepy yriioB oT 0 mo 180° , mpumeHsisi onpeeneHus, CBOMCTBA U MPU3HAKK UTYP U UX
AJIEMEHTOB, OTHOIIEHUsT (uryp (paBeHCTBO, MOJ00ME, CHUMMETPHH, MOBOPOT, MapalIeIbHBINA
MIEepPEHOC);

4) omepupoBaTh C HAYAIbHBIMU MOHATUSIMU TPUTOHOMETPUH U BBITIOIHSTH 3JIEMEHTapHbIE Ollepalvu
HaJ QYHKUMSMHU YTJIOB;

5) pemarh 3aJaud Ha JI0Ka3aTeIbCTBO, ONMUPAsCh HAa W3YyYEHHBIE CBOICTBA (PUIyp M OTHOLICHHM
MEXy HUMH U IPUMEHSISl N3YyYEHHbIE METOBI JOKA3aTENIbCTB;

6) pematb HECIOXHBIE 3aJa4d Ha IMOCTPOCHME, NPHUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOECHMS C
MOMOUIBIO IUPKYJIS U JIUHENKN;

7) pemarb NpoCTENIINE IIIAHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

Buvinycknux nonyuum 6o3moocnocms:

8) oBnazeTh METOJAaMU PEUICHMS 3a/1a4 Ha BBIYMCIECHUS U I0Ka3aTeIbCTBA: METOAOM OT IIPOTUBHOTO,
METOJIOM M0A00MS, METO/I0M Tlepedopa BapuaHTOB U METO/I0M IT'€OMETPUUECKUX MECT TOYEK;

9) mpuoOpecTH ONBIT NMPUMEHEHMsI alreOpanvyeckoro W TPUTOHOMETPUUECKOIo ammapara u uiaeu
JBUKEHUS TIPU PEUICHUH T€OMETPHUUECKHX 3a/1a4;

10) oBiageTh TPAJIMLHUOHHOM CXEMOM pelIeHus 3aJad Ha IOCTPOCHHE C IOMOIIBI0 IUPKYIS M
JMHENKU: aHallu3, TOCTPOCHHUE, 10Ka3aTeIbCTBO U UCCIIEIOBAHMUE;

11) HayuuThCA pelaTh 3a/la4ydl Ha TOCTPOEHUE METOI0M I€OMETPHYECKOr0 MECTa TOUEK U METOAO0M
OI00HS;

12) mnpuoOpecTH OMBIT MCCIEJOBAHUS CBOMCTB IUIAHUMETPHUYECKUX (GUTYp C TOMOIIbIO
KOMITBIOTEPHBIX IIPOTPAMM;

13) npuoOpecTy ONBIT BBHINOJIHEHHS MPOEKTOB MO TeMam: «l'eoMeTrpuueckue mpeoOpa3oBaHUs Ha
iockoctuy, «IlocTpoeHne oTpe3KoB 1Mo GopmyIie.



HN3MepeHue reoMeTpUu4eCKUX BeJTHYMH
BrinnyckHMK HayduTes:
1) wucnonb30BaTh CBOWMCTBA M3MEPEHHUs [UIMH, IUIOMIAJed W YIJIOB TMPU pPEIICHWH 3a7ad Ha
HAXO0XJEHUE [JIMHBI OTPE3Ka, JUIMHBI OKPYXKHOCTH, JUIMHBI AYTM OKPYKHOCTH, I'PAJTyCHOW MEpbI
yria,
2) BBIYMCIATH AJUHBI JIMHEHHBIX JJIEMEHTOB (DUTYp M WX YIJIbl, UCHOJB3YS (OPMYIBI IJIMHBI
OKPY>KHOCTH U JUTUHBI IYTH OKPYKHOCTH, (GOPMYJIBI II0MaAen puryp;
3) BBIUMCHATH IUIOLIAJAM TPEYrOJbHUKOB, MPSAMOYIOJbHUKOB, IapaJljIeIorpaMMOB, Tparenu,
KpPYT'OB U CEKTOPOB;
4) BBIYMCIATH JJIMHY OKPYXHOCTH, AJTUHY AYTH OKPY>KHOCTH;
5) pemarp 3a7aud Ha JOKA3aTelIbCTBO C HCHOJIb30BaHHEM (OPMYJ JUIMHBI OKPY)KHOCTU U JUTHHBI
IYTH OKPYKHOCTH, (GOpMYII TUIOIIaAen Guryp;
6) pemaTh mNpaKTHYECKUE 3a/adyM, CBS3aHHBIE C HAXOXKJICHHEM TE€OMETPHUYECKUX BEIHYHH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEICTBA).
BpInyCKHHK MOTYYUT BO3MOKHOCTD:
7) BBIUMCIATH IUIOIIAAM (UTYp, COCTABICHHBIX U3 JBYX WM Ooyiee NPSIMOYTOJIBHUKOB,
rapajuieJIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;
8) BBUHCHATH IUIOIIAAUM MHOTOYTOJIBHHKOB, HCIIOJIb3YS OTHOIICHHUSI PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;
9) mpuoOpecTy ONBIT MPUMEHEHUs AIreOpanvdeckoro U TPUTOHOMETPUUECKOTO ammapata U uaei
JBUKEHUS IPU PELICHHUH 33a4 Ha BBIYMCIICHHE IUIONIA/Ied MHOTOYTOJIbHUKOB.

Koopaunarsi
BrinyckHUK HayyuTCA:
1) BBIYMCIATH JJIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHUOB; BBIYUCIATH KOOPJAWHATHI CEPEIUHBI
OTpE3Ka;
2) UCMOJIb30BATh KOOPAMHATHBIA METOJ JJIsl U3YYEHHUSI CBOMCTB MPSIMBIX U OKPY’KHOCTEM.
Buinycknux nonyuum 603mooicnocms.
3) oBJIaJIeTh KOOPAMHATHBIM METOAOM PELICHUS 33/1a4 Ha BBIYMCIIEHUE U J10KA3aTEIbCTBO;
4) mpuoOpecTH OMBIT MCHOJIB30BaHUS KOMIBIOTEPHBIX MpPOrpaMM [UJIsl aHajdu3a YacTHBIX CIy4yaeB
B3aMMHOI'0 PaCHOJIOKEHUSI OKPYKHOCTEHN U HPSIMBIX;
5) mpuoOpecTH ONBIT BBHINOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpIMHATHOTO METOoJa MpH
PELIEHNH 3a/1a4 Ha BBIYMCIICHUE U J0KA3aTEIBCTBOY.

BekTopsl
BrinmyckHUK Hay4yuTCs:
1) omepupoBaTh C BEKTOpaMH: HAaXOIUTh CYMMY M pa3HOCTh JIBYX BEKTOPOB, 3a/JlaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;
2) HAXOAWTH JUIS BEKTOPOB, 33JaHHBIX KOOPJIMHATAMHU: JUTMHY BEKTOPa, KOOPJWHATHI CYMMBI H
pa3HOCTH ABYX U Oojiee BEKTOPOB, KOOPJAMHATHI MPOU3BEACHUS BEKTOpa Ha YMCIIO, IPUMEHSS IIPU
HEO0OXOJIMMOCTH COUYETaTENbHBIN, IEPEMECTUTENBHBIN U paclpeeINTEIbHbBIN 3aKOHBI;
3) BBUMCIATH CKaIIPHOE TPOM3BEACHHUE BEKTOPOB, HAXOIUTh YTOJ MEXIy BEKTOpaMH,
YCTaHABJIMBATh MEPIEHAUKYISIPHOCTD MPSIMBIX.
BBIyCKHUK MOTYyYUT BO3MOKHOCTD:
4) oBNaIETh BEKTOPHBIM METOJIOM JUJISl PEIICHHUS 3a/1a4 Ha BHIYHUCIICHUE U JOKA3aTeNIbCTBO;
5) mpuoOpecTH OMBIT BHINOTHEHUS MPOEKTOB Ha Temy «lIpuMeHeHune BEKTOpHOTO MeToja MpH
PELIEHNH 3a/1a4 Ha BBIUYMCIICHUE U JOKA3aTEIBCTBOY.

2. COAEP) KAHUE YYEBHOI'O KYPCA.

Harasinnas reomerpus.

Harnsguele npenacrtaBieHHss O TMPOCTPAHCTBEHHBIX (urypax: KyO, Napauielenunen, MNpu3Ma,
nupamunaa, map, chepa, konyc, nunuHAp. M3o00pakeHue MpocTpaHCTBEHHBIX ¢uryp. Ilpumepst
ceyeHnil. MHororpannuky. [IpaBuneHble MHOTOrpaHHuKH. [IpuMepsl pa3BEPTOK MHOIOTPaHHUKOB,
nunuHApa ©u  KoHyca. [lonartue o0bEma; emuHUNBI 00BEMA. OO0BEM TPSAMOYTOJIBHOTO
napajenenunesa, Kyoa.

I'eomerpunueckne ¢urypsl. [Ipsameie u yrasl. Touka, mpsimasi, TockocTb. OTpe3oK, Jyd. YTOJL
Bunst yrimos. BeprukanpHble U cMexHble yrael. buccekrpuca yruma. IlapamnenbHble u



nepecekaromuecss npsmele.  [leprneHaukynsapHele npsmble. Teopembl 0 NApaJUIEIbHOCTH U
NEPNEHIUKYIAPHOCTH MpsMbIX. llepneHaukynsp M HakiloHHag K npsMoil. CepeauHHbBIN
HNEepIEHANKYIAp K oTpe3Ky. ['eomerpuueckoe MecTo Toyek. CBoiicTBa OMCCEKTPUCHI yria H
CepeIMHHOTO TMEePIEeHANKYIIApa K oTpe3Ky. TpeyroiapHuk. BeicoTa, Meanana, OuccekTpuca, CpeaHss
JUHUS TpeyrojbHuKa. PaBHOOEIpEHHbIE U PAaBHOCTOPOHHHE TPEYrOJIbHUKHU; CBOMCTBA W NPU3HAKU
paBHOOEApPEHHOr0  TpeyroiibHUKa. [Ipu3Hakum  paBeHCTBa  TpeyrojbHUKOB.  HepaBeHcTBO
TpeyrosibHUKa. COOTHOLIEHUS MEXIy CTOPOHaMH U yriamu TpeyroipHuka. Cymma yrioB
TpeyroibHuka. Buemnue yriel TpeyronbHuka. Teopema @aneca. Ilomobue TpeyroibHUKOB.
[Tpusnaku momobust TpeyroiabHukoB. Teopema Iludaropa. Cunyc, KOCHHYC, TaHTE€HC, KOTAHI'EHC
OCTpOrO yIJia MpSAMOYTOJBHOTO TpeyroyibHUKa U yriioBoT 0 no 180°; nmpuBeneHne K OCTpoOMy yrily.
Pemenune npsMoyronbHbIX TPEYroabHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. DOpMYIIbI,
CBA3BIBAIOIIME CUHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC OJHOIO M TOro xe ymia. Pemenue
TPEYrOJIbHUKOB: TEOpPEMa KOCHMHYCOB U TEOpPEMa CHUHYCOB. 3amMeydarelbHble TOYKU TPEYrOJbHUKA.
Uerbipéxyronpuuk. [lapamnenorpamm, ero cBOWCTBa U Mpu3HaKU. [IpsSMOyroibHUK, KBAApPaAT, poMO,
UX CBOMCTBAa M NpU3HAKU. Tpamenus, CpelHss JIUHUA Tpaneuuud. MHOroyrojibHHK. BeImykibie
MHOroyrojibHukd. CyMMa YIJIOB BBIIYKJIOIO MHOIOYroJibHHMKa. lIpaBHiIbHbIE MHOTOYTOJIBHHMKHU.
OkpyxHocth W Kpyr. [yra, xopma. Cektop, cerMeHT. lleHTpaibHBIM yros, BIMCAHHBIA YIOJI,
BEJIMYMHA BIMCAHHOTO yIUia. B3auMHOE pacnoioxkeHue NpsMOord U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenbHast 1 cekyias K OKpy>KHOCTH, UX CBOMCTBa. BrimcaHHbIe U ONMCAHHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb, BIHMCaHHasi B TPEYIOJbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO TPEYroJbHUKA.
BnucanHele ©  OnMCaHHbBIE OKPY)KHOCTHM NPaBUJIIBHOTO MHOTOYroJibHMKA. l'eoMerpuueckue
npeoOpazoBanus. [lonstue o paBenctBe Quryp. [loHsTHE O ABMXKEHHMM: OCeBas W IEHTpajbHas
CUMMETPHH, TapajuIelbHBI TepeHoc, MoBOpoT. llonstHe o mogobmm ¢uUryp M TrOMOTETHH.
[TocTpoeHus ¢ MOMOLIbI0 HUPKYISL U JTuHelku. OCHOBHBIE 3aJ]aul Ha IOCTPOEHUE: JIEJICHUE OTpe3Ka
II0II0JIaM; IIOCTPOCHME YIJIA, PAaBHOTO JAHHOMY; IIOCTPOCHHME TPEYIrOJbHHUKA IO TPEM CTOPOHAM;
IIOCTPOCHUE NEPIEHAUKYJsApa K IMPSAMOM; MOCTpOEHHE OUCCEKTPUCHI YIJIA; JEJICHHE OTpe3ka Han
paBHBIX yacTel. Pemienne 3ai1ad Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO U IIOCTPOCHHUE C MCIIOJIb30BAaHUEM
CBOMCTB U3yUYEHHBIX QUTYP.

HN3mepenune reomerpuyecKMx BeJUYHH. J[mHA oTpe3ka. PaccrosHue OT TOYKH 110 TPAMOM.
PaccrosiHue Mexay napauieabHbIMU NpAMbIMU. [lepumeTp MHOroyronapHuka. /[nmHa okpyXHOCTH,
YKUCJIO T ; AJMHA AYTH OKpYXHOCTH. ['pamycHas Mepa yria, COOTBETCTBUE MEXAY BEIUYMHON LIEHT-
paJpHOrO yria M JJIUHOM Jyrd  OKpYXXHOCTH. [loHsTHe IulOmaAM IUIOCKMX — (UTYp.
PaBHOCOCTaBiIeHHbIE U  paBHOBenukue ¢urypsl. [lmomane mnpsmoyronpHuka. [lnomamu
napajuiejaorpamMma, TpeyroibHHKa M Tpaneuuu. llnomans mHoroyrosnbHuka. Ilnomans xpyra u
wiomanp cektopa. CoOOTHOIIEHHWE MEXAYy IUIOMAAsIMH MOon00HbIX ¢uryp.Pemenue 3amaud Ha
BBIUMCJIEHHUE U JOKA3aTeNIbCTBO C UCIIOJIb30BAHUEM M3YUYEHHBIX (POpPMYII.

Koopannartel. YpaBHenue npsiMoi. KoopauHatel cepeannsl oTpeska. PopMyna pacCTOSHUS MEXKIY
JBYMsI TOYKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTopsl. [[nmuHa (Monyns) BekTopa. PaBeHcTBO BekTopoB. Komnmnueapusie BekTopsl. KoopauHaTs!
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIO, CYMMa BEKTOPOB, pa3JIOKEHHUE BEKTOpAa IO JBYM
HEKOJIMHEAPHBIM BekTopaM. CKalsipHOE POU3BEICHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEeHHbIC NOHATHSA. MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHHE MHOXKECTB
NEPEYNCICHUEM 3JIEMEHTOB, XapaKTepucTUdeckuM cBoiicTBoM. IlogmuoxkecTBo. OObenuHEeHUE U
[IEPECCUCHUE MHOKECTB.

JuieMeHTHI JIOrUKH. OnpezneneHue. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO. JlOKa3aTeNbCTBO OT
npoTuBHOTO. Teopema, obparHas nanHou. [Ipumep u xoHTpnpumep. [loHATHE O PaBHOCHIBHOCTH,
CIIEIOBaHUM, YIOTPEOJICHHE JOTHYECKUX CBA3OK ecau ..., Mo ..., 8 MOM U MOIbKO 8 MOM clyuae,
JIOTUYECKHE CBSI3KU U, UTU.

I'eomeTpusi B ncropudeckom pasputum. Ot 3emiuemepus k reomerpuu. [ludarop m ero mikona.
®anec. Apxumen. IlocTpoeHue mnpaBUIIBHBIX MHOTOYTrOJIBLHHUKOB. Tpucekuus yria. Ksaapartypa
Kpyra. Ysoenue kyba. Mcropus uucina n. 3onotoe ceuenue. «Hauana» EBknupna. JI. Dinep. H. U.
Jlo6aueBckuit. Mctopuss msaroro moctynarta. M3o0pereHne MeToma KOOPAMHAT, IO3BOJISIONIETO
NEepeBOJIUTh IeOMETpUUecKue OoObeKThl Ha s3bIK anreopol. P. Jlekapt u II. ®epma. Ilpumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT HA IIJIOCKOCTH.



3. TEMATUYECKOE IINTAHUPOBAHUE C YKASAHUEM YACOB HA U3YUYEHHUE

KAJKJIOW TEMBI.
New/m | Copnepxanue Marepuana \ Kon-Bo yacos

7 xnacc (68 yacoB)

1. HavanpHble reOMETpUUECKUE CBEACHUS 10

2. TpeyronbHUKN 17

3. [TapanenbHbIe IPSIMbIC 13

4. CoOTHOIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA 18

5. [ToBTropenue. Pemenue 3amau 10
8 kiracc (68 yacon)

6. UYeThIpexXyrojJbHUKH 14

7. [Tnomans 14

8. [To100HBIE TPEYTOIBHUKH 19

Q. OKpYXHOCTb 17

10. IToBTOopenue. Pemenne 3amay. 4
9 xnacc (66 4yacoB)

11. BekTopbl 8

12. Metox KoopAHHAT 9

13. COOTHOILIEHUS MKy CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA. 11

CkansipHO€ MMPOU3BEACHNUE BEKTOPOB

14, JlnHa OKpY)KHOCTH M IJIOIAAb Kpyra 12

15. JIBvoKkeHHS 8

16. HavanpHble CBEICHUS U3 CTEPEOMETPUH 8

17. 006 akcroMax MJIaHUMETPUHU 2

18. [ToBTopenue. Pemenue 3amay. 8




