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IHogcHuTEILHAA 3aIIUCKA

JlanHas paboyasi mporpamMma siBISETCS MPHIOKEHUEM K OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe U
COCTaBJICHA Ha OCHOBE CJICAYIOLIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbhbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii denepamumny;

2. [IpumepHas ocHOBHasi 00pa3oBaTesibHas MPOrpaMMa OCHOBHOT'O 00IIero oopa3oBaHus (0100peHa pelieHueM
benepanbHOr0 yueOHO-METOUIECKOT0 00 BEAMHEHUS 110 00I1IIeMy 00pa3oBaHuto, TPOTOKoI oT 08 amperst
2015 roma Ne 1/15);

3. [Ipuka3 MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eaepanuu ot 17 aexadps 2010 r. Ne 1897 "O6
YTBEP)KICHUHU (heaepabHOTO TOCYAaPCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIIETO
obpasoBanus" (3apeructpupoBan Muntoctom Poccun 1 despans 2011 r. perucrparnonnsiii Ne 19644);

4. IIpuka3 Munnpocsemenusi Poccun ot 28 nekadpst 2018 r. Ne 345 «O denepaibHOM niepeyHe y4eOHUKOB,
PEKOMEHIYeMBbIX K HCIHOJIB30BaHUIO TMPH pealu3ali HMMEIIIUX TOCYAapCTBEHHYIO AaKKpPEAUTAIIUIO
00pa3oBaTeNbHBIX IPOrPaMM HaYaIHHOTO OOIIET0, OCHOBHOT'O OOIIET0, CPEAHETO 00IIero oopa3oBaHus.

5. [locranoBnenue ['maBHOTO rocynapcTBeHHOro canutapHoro Bpaua P® ot 29 gexadbps 2010 roga Ne 189 «O6
yrBepxaeHun CanlluH 2.4.2.282110 «CanutapH0o3111eMUOJIOTHYECKUE TPEOOBAHHUS K YCIOBUSAM U
opranuzanuu o0y4eHus B 0011eo0pa3oBaTeNIbHBIX YUPESKICHUIX;

6. [Tpuxa3z MunoOpuayku Poccun Ne 1577 ot 31.12.2015 r. «O BHeceHUU U3MEHEHU B (eaepanbHbIit
roCy/IapCTBCHHBIN 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO 00IIEro 00pa3oBaHusl, YTBEPKAEHHBIN PUKA30M

MunucrepcTBa 06pa3oBanus U Hayku Poccuiickoit @enepannu ot 17 nexadps 2010 roga Ne 1897 »;

7. Ilnucema MunoOpnayku Poccun Ne 08-1786 ot 28.10.2015 1. «O pabounx mporpamMmax yueOHbIX
MIPEMETOBY;

8. [Tucekma MunmCcTEpCcTBa 00pazoBanus Tynsckoit oomactu Ne 16-01-15/10880 ot 30.10.2015 r. «O pabounx
porpaMMax y4eOHBIX IPEIMETOBY;

9. Ilncbma MunuctepctBa oOpasoBanus Tynbckoit oomactu Ne 16-01-15/11587 ot 17.11.2015 1. «O pabounx
IporpaMMax y4eOHbIX IPEIMETOBY;

10.YcraB MKOY «l"omy6ouenckas CII Ne 20»;
11.Y4eOHbIii M1aH HA TEKYIIUN y4eOHbBIN TO.

12. T'eometpus. COOpHUK paboUYnX mporpaMM. 7—9 KI1acchl : mocooue sl yunuTeneil o01meo0pasos.
opranmzanwii / [cocT. T. A. Bypmuctposa]. — 2-e uzna., nopad. — M.: [Ipocsemenne, 2014.



OBIIAA XAPAKTEPUCTHUKA ITPEJIMETA.

B kypce yCl0BHO MOKHO BBIIEIUTH CIEAYIOLIUE COepKaTeNbHbIe TUHUU: «Harmsaanas reomeTpus»,
«["eomerpuueckue Gurypsi», «M3mMepeHne reoMeTpuuecKux Beanuuny, «Koopannate», «Bekropbl», «Jloruka
Y MHOXKECTBa», «I'€eOMeTpusi B HICTOPUYECKOM Pa3BUTUIY.

Marepuan, oTHocsuiics K auHuK «HarnsaHas reomerpusd (3J1eMEHTHI HarJIsgJHON TeOMETPUN)
CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUH YUaIIUXCsl B paMKax U3y4eHHs IJIAaHUMETPUH.

Coneprxanue paszznenoB «I'eomerpuueckue Guryps» u «M3MepeHne reoMeTpuyecKiX BEJIMYMHY» HALEJIEHO
Ha MOJIy4YeHHe KOHKPETHBIX 3HAHUN O TEOMETPHUECKON (PUType Kak BaKHEHIIeH MaTeMaTHUECKOW MO /ISt
OIKCaHMs OKpyskarouiero Mupa. CucreMaTHuecKoe U3y4yeHHe CBOMCTB FeOMETPUUECKUX (PUTYp TO3BOIUT
Pa3BUTh JIOTHYECKOE MBILIJICHUE U TI0KA3aTh IPUMEHEHUE 3TUX CBOMCTB IIPH PELICHUU 3314
BBIYHCIIUTEIBHOTO U KOHCTPYKTUBHOI'O XapaKkTepa, a TAKXKE MPAKTUYECKUX.

Marepuain, OTHOCAIIMICS K COAEPKATENBHBIM JIMHUAM «KOOpauHATEDY U «BEKTOpBD», B 3HAUYUTEIIbHON
CTEIIEHHU HECET B ce0e MEeXIIPEIMETHbIE 3HaHUS, KOTOPbIE HAXOAT IPUMEHEHHUE KaK B PA3JIMYHbIX
MAaTE€MaTHYECKUX TUCLHUIINHAX, TAK U B CMEXHBIX IIpEAMETAX.

Oco6eHHOCTBIO TMHUY «JIOTMKa U MHOXKECTBa» SIBJISIETCS TO, YTO MPEACTABICHHBIN 3/1eCh MaTepual
MIPEUMYIIECTBEHHO U3y4aeTCsl IPU PACCMOTPEHUH PA3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMI MaTepua
HalleJICH Ha MaTeMaTUYeCKOe pa3BUTHE yHalIuxcs, (opMUpOBaHUE y HUX YMEHUS TOUYHO, CXKATO U SICHO
M3JIaraTh MBICJIA B YCTHOM U IMCbMEHHOM peyH.

Jlunus «['eomeTpust B UCTOPUUECKOM Pa3BUTHM» IIpe/iHa3HaueHa Ui (GOpMUPOBAHMS ITPEICTABICHUM O
reOMETPUU KaK YaCTH YEJI0BEUYECKOM KYJIbTYpHl, A OOLIET0 pa3BUTHS LIKOJIbHUKOB, ISl CO3JaHUS
KYJITYPHO-MCTOPUYECKOI cpeibl 00yUeHHUs.

Ileau u 32124y H3VIECHHUSA

W3yuenue npeamera HampaBIeHO Ha JTIOCTHKEHUE CIIEAYIOIINX LIeIeH:
1) B HanpaBJIeHNN JTMIYHOCTHOTO PA3BUTHS

®  pa3BHUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIUICHHUS, KyJIbTYPhI PEUH, CIOCOOHOCTH K YMCTBEHHOMY
SKCIIEPUMEHTY;

e (opMUpOBaHHE y YUAIINXCS UHTEIIEKTYAIbHOM YECTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K
MIPEO0JI0ICHUIO MBICITUTEIIbHBIX CTEPEOTHIIOB, BRITEKAIONINUX U3 OOBIIEHHOTO OIIBITA;

L4 BOCIIUTAaHUEC KAYCCTB JIMYHOCTH, 066CHG‘~II/IB&I—OHII/IX COMUAJIBHYIO MO6I/IJIBHOCTB, CITOCOOHOCTH IpHUHUMATh
CaMOCTOATCIIbHBIC PCHICHUA

° q)OpMI/IpOBaHI/Ie Ka4y€CTB MbIIJICHUA, HCO6XO)II/IMBIX IJIA agarTanuu B COBpeMCHHOM I/IH(l)OpMaHI/IOHHOM
00I1IeCTBE;

e ®opMHpOBaHME LIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUN U N300pETEHU,
pe3yibTaTamM OOy4eHHs.

®  CaMOCTOSITENIbHOCTb B IPUOOPETEHUH HOBBIX 3HAHUI U NMPAKTUYECKUX YMEHUH.
® pa3BUTHE UHTEpEca K MATEMaTUYECKOMY TBOPUYECTBY M MATEMAaTUUYECKUX CIIOCOOHOCTEN;
2) B MeTanpeMeTHOM HANIPABJICHUHU

L4 OBJ'IaIlCHI/IC HaBbIKaMH CaMOCTOATCIbHOI'O HpI/IO6pCTCHI/I}I HOBBIX 3HaHI/II>'I, OopraHu3anun y"-IC6HOI>i
ACATCIIBHOCTH, TIOCTAHOBKH ueneﬁ, IJIaHUPOBAHUA, CAMOKOHTPOJISL U OLCHKU PC3YJIbTATOB CcBOEH
ACATCIIBHOCTU, YMCHUAMU NPCABUACTE BO3MOKHBIC PE3YJIBTATEI CBOUX )I@ITICTBPI?I.

e [loHumanue pazauuuil MeX1y UCXOIHBIMH (PaKTaMH U TUIOTE3aMHU U1 UX OOBSICHEHUS, TEOPETHUECKUMU
MOJIETISIMU U peaIbHBIMU 00BbEKTaMH, OBJIa/IEHUE YHUBEPCAIIbHBIMU YU€OHBIMU JIEHCTBUSMU Ha MPUMEpPax
TUIIOTE3 JUIA OOBSICHEHUS! U3BECTHBIX (PAaKTOB U KCIIEPUMEHTAbHONW POBEPKU BBIIBUT'AEMBIX TUIIOTES,
pa3pabOTKN TEOPETUUECKUX MOJIENIEN MPOLIECCOB M SIBJICHUN.

e ®opMHpOBaHHE YMEHHMI BOCIIPUHUMATH, IepepadaThiBaTh U MPEIBIBIATH HHPOPMAIIHIO B CIOBECHOM,
o0pa3Hoii, cCHUMBOJIMYECKOH (popMax, aHATM3UPOBATh U NepepadbaThIBaTh NOTYyYEHHYIO HH(pOpMaLIHIO B
COOTBETCTBHUHM C [TOCTABJIEHHBIMHU 3a/1a4aMH, BBIIEIATH OCHOBHOE COZIEP>)KAHNE IPOUUTAHHOTO TEKCTA,
HaXOJUTh B HEM OTBETHI HA IOCTaBJIIEHHBIE BONIPOCHI U M3J1arath €ro.

3) Ope€aAMETHOM HaIlpaBJICHHUMN .




® OBJAJICHUE MATEMATUYECKUMHU 3HAHUSMHU U YMEHUSIMHU, HEOOXOAMMBIMU JIJISl TIPOIOJKEHUsT 00yUeHUs B
CTapuiel IKoJIe WK UHBIX 0011e00pa30BaTeIbHBIX OPraHU3AlMIX, U3YUYEHUSI CMEXKHBIX JUCIHUILINH,
MIPUMEHEHHUSI UX B MIOBCEHEBHOM KU3HU;

e co3maHue QpyHAAMEHTA I PA3BUTHSI MATEMATHUECKUX CIIOCOOHOCTEH, a TAaK)Ke MEXaHU3MOB MBIITUICHUS,
(bopMUpYyEMBIX MaTEMATHUECKOHN 1eATeIbHOCTHIO.

3amaun:

® MpPUOOpPETEHHE MATEMATUUECKUX 3HAHUN U YMEHHUI;

e OBJaJIeHUE 00OOIICHHBIMU CIIOCO0aMU MBICTUTEIILHOMN, TBOPUECKOH IEATEeIHHOCTH;

® PA3BUTHUE JOTHYECKOTO MBILJIEHUS YYAIUXCS.

® OCBOEHHE KOMIETeHIMH(yuyeOHO-T103HABATEIbHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHOM,
JUYHOCTHOTO CaMOPa3BUTHSI, HH(OPMALIMOHHO-TEXHOJIOTUYECKOM, LIEHHOCTHO-CMBICIIOBOI).

basucHbiii yaeOHbII (0Opa3oBaTeNbHBIN) IJIaH HAa HM3y4eHHWE reoMeTpur B 7—9 Kiraccax OCHOBHOM ITKOJIBI
OTBOJUT 2 4aca B HENETI0 C MPOAOIKUTEIHHOCThIO 45 MUHYT KaXKJI0€ B TEUEHUE KAXKIOTO Toja oO0ydyeHus,
Bcero 208 yacos. B paboueil nporpamme i 7-9 kimaccoB npeaycMoTpeHo uig 7,8 kiaaccoB 70 4acoB B rof, JUIs
9 kitacca 68 yacoB corjiacHO yueOHOMY IJIaHY LIKOJIBI.

B mporecce mpoxokaeHusl MaTepuaia OCyIIECTBISETCS MIPOMEXKYTOUHBIM KOHTPOJIb 3HAHUNM U YMEHHI B BUE
CaMOCTOATENIbHBIX pabOT, TECTOBBIX 3aJaHUN, TBOPYECKUX paldOT; IO MporpaMme MPeayCMOTPEHBI
TeMaTUYeCKHe KOHTPOJIbHbIE Pa0OThl, B KOHIIE Y4eOHOTO rojia —MTOroBas KOHTpPOJbHas padoTa, YCTHBIN
[IEpEeBOIHOMN K3aMeH B 7,8 Kiaccax.

JlanHast mporpaMMa OpUEHTUPOBAHA HA UCIOJIb30BaHUE YyU4E€OHO-METOINYECKOr0 KOMILIEKTA!

Jns yqammxcs

1 VueOnuk. 'eomerpus: 7 — 9 k. / JI. C. Artanacsn, B. @. Byry3os, C. b. KagomueB u np. — M.:
[Ipocsemenue, 2014.

Jns yaurens:

1.'eomerpust. COOpHUK pabounx mporpamMm. 7 — 9 Kiaccel: mocobue i yduTesed o01eo0pazoBaTeIbHbIX
opranuzanuii / [aBTrop-coctaButenb T.A. bypmuctposa. — M.: Ilpocsemenue, 2014

2.Yuebnuk. I'eomerpus: 7 — 9 xn. / JI. C. Aranacsn, B. ®@. byry3os, C. b. Kamomnes u np. — M.:
[Ipocsenienue, 2014.

3.KonrtpomnbHsle paboTsl mo reomerpuu: 7,8,9 kmaccsl: k yueOHuky JI.C. Atanacsna u np. «I'eomerpust 7 — 9
knaccel» / H.b. Mensaukosa. — M.: U3natennsctBo «Ok3ameny, 2014

4.Tectbl mo reomerpun: 7 kiacc: k yueOHuKy JI.C. Aranacsna u ap. «['eomerpust 7 — 9 kxnaccel» / A.B.
®dapxoB. — M.: U3narenscTtBO «OK3aMeny, 2014

6.JlumakTHUecKne MaTepuasl 1Mo reomeTpuu: 7 kiacc: Kk yaeonuky JI.C. Aranacstaa u np. «['eomerpust 7 — 9
knaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3natenscTBO «JK3amen», 2014

Metoabl M GopMBLI 00VYEHHUS.

MeTtoapl O6V‘-I€HI/ISII

|.MeTtoab! opraHu3aiyy U OCyIIeCTBIEHUS! y4eOHO—TI03HABATENbHOM e TeIbHOCTH
yUaIMXxCs:
1. MeTozs!l ciioBecHOM nepenayn HHPOPMAIUK U CIIyXOBOTO €€ BOCIIPUSTHS:

- pacckas;
- TOKJIaJl yYUTEs.

2. Metobl HarfsAHOM nepenadn HHPOPMAaIUHN U 3pUTEIBHOTO €€ BOCIIPHUSTHUS:
- MCI0JIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHIA;
- WJUTIOCTpaLus;
- SKCIIEpUMEHTAaJIbHAs 3aa4a.

3. Meros! nepeaayn UHGOPMAIMH C TIOMOLIBIO IPAKTHYECKON AEATEIbHOCTH:

- paboTa ¢ TeTpaapio;
- aHAJIU3 YEPTEIKEU, 3aJaHUI.



Il. MeToapl cTUMYIMPOBAaHUS U MOTHUBALIUH.
1. DMonoHaIbHEIE:
- IOOLPEHNUS;
- CO3J]aHKe CUTYAallUU ycIiexa.
2. [lo3HaBarenbHbIE:
- co3anue npoOJIeMHON CUTYaIUH.
3. Bonessle:
- IpeIbABIICHUE YUeOHBIX TPEOOBAHMIA;
- IPOTHO3UPOBAHKE OyAyIEH e TeTbHOCTH.
4. ConualpHEIE:
- CO3JJaHM€ CUTYallUH B3aUMOIIOMOIIY;
- 3aMHTEPECOBAHHOCTD B pE3yJIbTaTax CBOEH pabOThI.
I11. MeToasl KOHTPOJISI U CAMOKOHTPOJIS:
1. ycTHBIE — (POHTAIBHBINA OTIPOC;
2. MUCbMEHHBIE — CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PA0OTHI.

DopMbI O0YUEHUS:
1. nekuus;
2. BUKTOPHHA;
3. urpa.

COJAEP)KAHUE YYEBHOI'O ITIPEJJMETA

I'EOMETPUYECKUE ®UI'YPbI

@urypsl B reOMeTPHH U B OKPYKal0llleM MHUpe
I'eomerpuueckas purypa. @opMupoBaHUE MPEACTABICHUH O METAIIPEAMETHOM HOHATHH «(QHUTypay.

Touka, TMHUSA, OTPE30K, MpsIMasd, JIyd, JJOMaHas, IIOCKOCTh, YToJl, OMCCEKTpHUCca yria U e€ CBONCTBA, BUIbI
YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpust reomeTpudeckux Guryp. LleHTpanbHas ciMMETpUs F€OMETPUIECKUX QUTYD.
MHOroyroJibHUKH

MHOroyroiapHUK, €ro 3JIEMEHTBI U €70 CBOMCTBA. Pacrio3HaBaHre HEKOTOPBIX MHOTOYIOJIBHUKOB. BhINTyKibie
Y HEBBIITYKJIbIE MHOTOYTOJIbHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BbicoTa, MeauaHa, OHCCEKTpHcCa, CpelHsAs JHMHHUA TpeyroyibHUKa. PaBHOOeapeHHBbIIH
TPEYTrOJIbHUK, €r0 CBOMCTBA M NMPHU3HAKU. PaBHOCTOPOHHMI TpeyroiabHUK. [IpsMOYronabHbINA, OCTPOYTOIBHBIM,
TYIOYT'OJIBHBIN TPEYrOJbHUKU. BHEIIHME yriibl TpeyroibHUKa. HepaBeHCTBO TpeyroibHUKA.

YerbipéxyronpHuku. [lapamnenorpamm, pom0, NpsSMOYroJbHUK, KBajapaT, Tpamenus, paBHOOeApeHHas
Tparnenus. CBONCTBa U NPU3HAKU NapajjiesorpaMmma, pomo6a, IpsMOyroJibHUKa, KBaipara.

OKpy:KHOCTB, KPYT

OKpyKHOCTB, KpYT, X JIEMEHTHI U CBOWCTBA; LICHTPAJIbHBIE U BIIMCaHHbIE yribl. KacarenbHas U cexymas K
OKPYKHOCTH, UX CBOWCTBA. BriricaHHbIE M ONIMCAHHBIE OKPYKHOCTHU JUJISI TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB,
[IPaBUJILHBIX MHOIOYT'OJIbHUKOB.

I'eomerpnuyeckue purypsl B npocTpaHcTee (00bEMHBIE TeJa)

MHororpanHuk 4 €ro sjieMeHTbl. Ha3BaHMs MHOTNOIpaHHHMKOB C Pa3HBIM IIOJIOKEHHEM M KOJIMYECTBOM
rpaneid. IlepBuuHble nNpeAcTaBiIeHUs O NHUpaMHIE, Napajulelenunene, npusMe, cpepe, mape, LUIMHIPE,
KOHYCE, UX DJIEMEHTaxX U IPOCTEHIINX CBONUCTBAX.

OTHOLUEHUSA

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IpH3HaKku paBeHCTBA TPEYTOIbHUKOB.
IMapanieJbHOCTH NPSIMBIX

[Ipu3Haku 1 cBOMCTBA MapaUIeIbHBIX NPSIMbIX. AKkcroMa napauieabHocTu EBkinuaa. Teopema Daneca.
IlepnenauKyAsipHble NPSIMbIE

[Ipsamoit yron. [lepnenaukymnsip k npsamoit. Haknonnas, npoeknusa. CepeInHHbIN NEPIEHIUKYISAP K OTPE3KY.
CBolicTBa ¥ IPU3HAKY NEPIEHIUKYISIPHOCTH.



ITonoGue
[IponopiimoHanbHbIC OTpE3KH, Togooue dpuryp. [lonobusie TpeyronpHukH. [Ipu3Haku mogoousi.
B3aumHoe pacnoJioikeHue NpsMOU U OKPY>KHOCTH, IBYX OKPYKHOCTEM.

N3MEPEHUA U BBIYNCJIEHUSA

Beauuunbl

[Tonsitue Benuuunsbl. Jnuna. U3mepenne nnuHbl. Ennaunel namMepenus mivHbl. Benmnunna yrina. ['pagycnas
Mepa yria.

[Tonatne o momanu MmiIockoi ¢urypsl u e€ cBoiicTBax. V3mepenue miomianeii. Exunuisl u3mepeHus
IJIOILAIH.

[IpencraBnenne 06 00bEMe U ero cBoiicTBax. M3mepenue o0béma. EnuHuIbl m3mepenus 00bEMOB.
HN3mepeHusi M BBIYMCICHUS

WHcTpyMeHTB 11 M3MEPEHUIl U IOCTPOEHMM; M3MEPEHHME M BBIUMCIECHHUE YIJVIOB, JUIMH (PacCTOSHMUIA),
wiomaaed.  TpuroHomerpuyeckue  (QyHKIHH  OCTPOTO  yria B MPSAMOYIOJIbBHOM  TPEYTOJIbHHUKE
Tpuronomerpuueckrue (QyHKIMH TYNOTO yriia. BelUncieHue 37IE€MEHTOB TPEYroJbHUKOB C MCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOLICHUA. POpMyIibl IUIOMAAN TPEYroJIbHUKA, MapajuieorpaMmMa U €ro 4acTHBIX
BUJIOB, (HhOpMYJIBI JUIMHBI OKPY)KHOCTH M IUIomanu Kpyra. CpaBHEHHE W BhIUHCIEHHE IUiomianeii. Teopema
[Tudaropa. Teopema cunycoB. Teopema KOCUHYCOB.
Paccrossnus
Paccrosnue Mexny Toukamu. PacctosiHue ot Touku 10 npsiMoi. Pacctosinue Mexxay Gurypamu.

I'EOMETPUYECKHUE IOCTPOEHUA

I'eomeTpuueckue MOCTPOEHU JUIsl WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (DUTYP.
NHcTpyMEHTBI i1 NOCTPOCHMM: LHPKYNb, JIMHEWKA, YroibHUK. lIpocreiimme MOCTPOECHHsS LUPKYJIEM U
JMHEUKOH: ocTpoeHue OUCCEKTPHCHI yIia, HEpIEHANKYIISIpa K PSMOH, yIila, paBHOTO JaHHOMY,
ITocTtpoeHne TpPEeyroJbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAaM M YIJIy MEXIY HHMH, CTOPOHE U JBYM
IIpWIeKaIlUM K Hel yriiaM. JleneHue oTpes3ka B JaHHOM OTHOIIECHHUH.

IF'EOMETPUYECKHUE ITPEOBPA3OBAHUSA
IIpeoOpa3oBanus
[Tonsitue mpeoOpaszoBanus. [IpencraBienue o MeTanpeIMETHOM MOHATHH «IIpeodpazoBanuey. [logodue.
JABukeHust
OceBasi W IEHTpallbHAs CHMMETpPHsI, TOBOPOT W TMapaljieNbHbli mnepeHoc.KoMOuHaMM ABUMXKEHHA Ha
IJTIOCKOCTH U UX CBOMCTBA.

BEKTOPBI 1 KOOPAUHATBHI HA IIJIOCKOCTHU

BekTophl

ITonsaTue BeKkTOpa, NEHCTBUS HaJl BEKTOPaMH, UCIOJIb30BaHUE BEKTOPOB B (hM3MKe, pa3ioxKeHHe BEeKTopa Ha
COCTaBJISIONINE, CKaJspHOe mpou3BeneHue. nuHa (Moaysib) BekTopa. PaBeHcTBO BekTopoB. KomnmuHeapHble
BeKTOpbl. KoopauHaTel BeKTOpa. YMHOXEHHE BEKTOpa HAa YMCIIO, CyMMa BEKTOPOB, Pa3lIoKEHHUE BEKTOpaA IO
JIBYM HEKOJUIMHEAapHbIM BekTopaM. CKalisipHOE IPOU3BEIEHNE BEKTOPOB.
Koopaunarsi

OcHOBHbBIE TOHATHS, KOOPAMHATHI BEKTOpa, PAaCCTOSHHE MEXIy ToukaMu. KoopauHaTbl cepennHbl

orpe3ka. YpaBHeHus guryp.lIpuMeHeHre BEeKTOPOB U KOOPAUHAT Ul PEIIEHUsS TPOCTEHIIINX reOMEeTPHIECKUX
3a1a4. YpaBHeHue npsamoil. @opmyna pacCTOSHMS MEXIY ABYMS TOUKaMU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH

TEOPETUKO —- MHOKECTBEHHBIE ITOHATHUSA

MHOX€ECTBO, JIEMEHT MHOXECTBA. 3aJaHUE MHOXKECTB NEPEUUCICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM

cBoiictBoM. [TonmMHOX)ecTBO. OOBETMHEHHE U TTEPECEICHIUE MHOXKECTB.
SJEMEHTHBI JIOTUKH
Ompenenenue. AKcuomMbl U TeopeMbl. JlokazarenbcTBo. JlokazaTenbcTBO OT MPOTUBHOTO. Teopema, oOpaTHas
nanHoi. Ilpumep u xoutprpumep. IloHATHE O PaBHOCHIIBHOCTH, CJIEIOBaHUHU, YHOTPEOJIEHHE JOTHYECKUX
CBA30K €CJH ..., TO ..., B TOM U TOJIBKO B TOM CIIy4ae, JJOTUYECKUE CBSI3KU U, UIIN.
IF'EOMETPUSA B UCTOPUYECKOM PA3ZBUTUUN



Ot 3emnemepuss k reomerpun. [ludarop m ero mxona. Pamec. Apxumen. IlocTpoeHue NpaBUIBHBIX
MHOTOYTOJILHUKOB. Tpucekmus yria. KBagparypa kpyra. Y aBoenue kyoa. Mcropus uucna . 30J10TO€ ceueHue.
«Hauana» Esxmmpa. JI. DOinep. H. U. JloGaueBckmii. Mcropus mstoro mocrynarta. M3o0pereHue MeTona
KOOpJMHAT, TIO3BOJISIOIIETO MEPEBOIUTh T€OMETpHUUECKHe 00BEKThI Ha A3bIK anredpel. P. [lexapt u I1. depma.
[Ipumepsl pa3aMuHbIX CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.

Bo3HukHOBEHME MAaTeMaTUKM KakK HayKd, H3Tanbl €€ pa3BuTusa. OCHOBHBIE pa3lenbl MaTEMaTHKU.
Briparomuecs MaTeMaTUKU U UX BKJIAJ B pa3BUTHE HAYKH.

beckoHeYHOCTh MHOKECTBA MPOCTHIX yucell. Yuciaa u AuHbl 0Tpe3koB. Panmonansueie yncna. [lorpeGHOCTD
B UppannoHanbHbIX ynciax. [lkomna [Mugaropa

3apoxaenue anreOpsl B Heapax apudmernku. As-Xope3smu. Poxxnenune OykBeHHOW cuMBoauku. I1.depma,
@. Buer, P. [lekapt. McTopus Bompoca 0 HaxX0XAeHUU GOPMYI KOpHEH areOpanyecKiux ypaBHEHUI CTeTeHel,
oonpiux yetbipéx. H. Tapranss, k. Kapaano, H.X. AGens, D.1"anya.

[TosiBneHre mMeTosa KOOPAMWHAT, MO3BOJISIONIETO MEPEBOJUTh T€OMETPUYECKHE OOBEKTHI Ha SI3BIK alreOphl.
[TosiBnenue rpadukoB pynkmuii. P. Jlekapr, I1. @epma. [Ipumepbl pa3IuuHbIX CHCTEM KOOPIUHAT.

3anaga Jleonapno IMuzanckoro (Gubonauun) o Kpoiukax, uncia Gudonavyun. 3ajaya 0 MaXMaTHON JTOCKE.
CXoauMoCTh reOMETPUYECKON POTPECCUM.

Hctokn Teopuu BEPOSITHOCTEN: CTpaxoBoe Jneino, aszapTHeie urpel. II. @epma, b.Ilackans, ‘. bepnyiu,
A.H.Koamoropos.

Ot 3emmenenust k reomerpuu. [ludarop m ero mkoma. Panec, Apxumen. Ilmaron u Apucrorens.
[TocTpoenue npaBUIbHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yrina. KBagparypa kpyra. Y nsoenue kyoa. Mctopus
yucina . 3onotoe ceuenue. «Hauana» EBknuaa. JI Ditnep, H.M.Jlob6aueBckuii. cTopus nsToro nocrynara.

['eomeTrpus u uckyccTBo. I'eoMeTpuyeckrue 3aKOHOMEPHOCTH OKPYXKAIOIIEr0 MHUpA.

Actporomus u reomerpus. Uto m Kak y3Hamum AnHakcarop, OpatocheH u Apuctapx o pasmepax JIyHsI,
3emun u ConHua. Paccrosinus ot 3emiu 1o Jlynsl u Connua. M3mepenue paccrosinust ot 3emiu 10 Mapca.

Ponp poccuiickux y4€Hpix B pasButum maremarukw: JI.Ownep. H.M.Jlo6aueBckwuii, I1.J1.UeGwmmes, C.
Kosanesckas, A.H.Konmoropos.

Marematuka B paszButuu Poccum: Ilerp |, mkona maremarnyeckux M HaBUTALKMX HayK, pa3BUTHE
poccuiickoro dmota, A.H.KpsioB. Kocmuueckas nporpamma u M.B.Kenpr.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O INTPEIMETA

[Tporpamma oGecnieurBaeT JOCTHXKEHHE CIEAYIOUINX PE3yIbTaTOB OCBOCHUS 00pa30BaTeIbHONW MPOTrpaMMBI
OCHOBHOTO 00I11eTO 00pa30BaHMUS:

JUYHOCMHbIE:

1) hbopmupoBaHHe OTBETCTBEHHOI'O OTHOIIEHHUSI K YUEHHIO, TOTOBHOCTU U CIIOCOOHOCTH 00Y4arOIIUXCs K
CaMOPa3BUTHUIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIMM K O0YYEHHIO U TO3HAHUIO, BBIOOPY JabHENIIEro
oOpa3oBaHMs Ha 6a3e OPUEHTUPOBKU B MUpe npodeccuii U npodecCHoHaNbHBIX MPEANOYTEHNH, 0CO3HAHHOMY
MOCTPOSHUIO MHAMBUTyaIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOWUMBBIX TO3HABATEIBHBIX
UHTEPECOB;

2) dopMHpOBaHKE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH
1 OOIIECTBEHHOM IPAKTHUKH;

3) popmMupoBaHUE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH U MJIQJIIIIMHU B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HON, yUeOHOMCCIIeI0BATEIhCKOM,
TBOPYECKON U APYTUX BUIAX JEATEILHOCTH,

4) yMeHUe SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICITH B YCTHOM M MUCBMEHHON pedH, TOHUMATh CMBICIT
MOCTaBJIEHHOW 3aJ]auy, BEICTPaMBATh apr'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI;

5) KpUTUYHOCTH MBIIIICHHSI, yMEHUE PAcIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTIIMYATh
TUIIOTE3Y OT (aKTa;

6) KpeaTHBHOCTh MBIIUICHHUS, HHUITUATHBY, HAXOTYMBOCTh, AKTUBHOCTH TPU PEHICHUU T€OMETPUIECKHX 3a/1a4;
7) yMeHHE KOHTPOJIUPOBATh MPOIIECC U pe3yabTaT yueOHOM MaTeMaTHUECKOM e TeTbHOCTH;

8) crmocoOHOCTh K 3MOIMOHATILHOMY BOCIIPUSATHIO MaTEMATUYECKUX 0OBEKTOB, 3a/1a4, PELICHHH, pacCyKIeHUM;
Memanpeomemmuble.

1) yMeHHEe caMOCTOSTENIbHO TIAaHUPOBATh aIbTEPHATUBHBIE TyTH JOCTUKEHHUS 11eJiel, 0CO3HAaHHO BbIOUPATh
Haunboee 3¢ heKTuBHBIE CIIOCOOBI PelIeHUs] y4eOHBIX U TO3HABATENbHBIX 337ay;

2) yMeHH€ OCYIIECTBIATh KOHTPOJIb 10 PE3yIbTaTy U MO COCO0y NeMCTBUS HA YPOBHE IPOU3BOJIEHOTO
BHUMAaHHS U BHOCUTHh HEOOXOAUMBIE KOPPEKTHBHI;



3) yMeHUe aIeKBaTHO OIICHUBATH NMPABHUIHLHOCTH WIIM OIIMOOYHOCTh BHIMIOJIHEHUS YUeOHOM 3a1aumn, e
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHNUS;

4) oco3HaHHOE BIIA/ICHUE JIOTHYECKUMHU JICHCTBUAMU OIPECIICHUS OHATHIA, 0000ILEHHs, YCTAHOBICHHS
aHaJIOTUM, KJIacCU(PHUKAIIMU Ha OCHOBE CAMOCTOSITEIbHOTO BRIOOpAa OCHOBAHUM U KPUTEPUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIMBATh IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PACCyKICHHE,
YMO3aK/Ir04eHUEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOBL;

6) yMeHUe cO3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKOBOCUMBOJIMYECKUE CPEACTBA, MOJIETH U CXEMbI
JUI pellieHus1 yueOHbIX U [T03HABATENbHbIX 33/1a4;

7) yMeHHEe OpraHU30BbIBATH YUeOHOE COTPYTHUUYECTBO M COBMECTHYIO JI€ATEIbHOCTh C YUUTEIIEM U
CBEPCTHUKAMH: ONIPEIEISITh eI, PACTIPEeNATh (DYHKIIUU U POJIM YYACTHHKOB, OOIIHE CIIOCOOBI pabOTHI;
yMeHHe paboTaTh B IpyIle: HaXOJUTh 00Illee pelieHre U pa3peiaTb KOH(PIUKTH HA OCHOBE COTJIaCOBAHUS
MO3UIMK U yu€Ta HHTEPECOB; CIIyIIaTh MapTHEPA; GopMyTUpOBaTh, ApryMEHTHPOBATH M OTCTauBATh CBOE
MHEHHE;

8) dopmMupoBaHue U pa3BUTHE YIeOHOM U OOIICTIONH30BATEILCKON KOMIIETEHTHOCTH B 00JIACTH MCTIOIH30BAHUS
HH(pOPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyorui (MK T-koMIieTeHTHOCTH);

9) bopMupoBaHHE TIEPBOHAYAILHBIX MIPEICTABICHHUA 00 UICSIX U O METO/IaX MAaTEeMaTUKH KaK 00
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEIICTBE MOACIUPOBAHUS SBJICHHUI U MPOLECCOB;

10) ymeHue BUI€Th MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE POOJIEMHOM CUTyalluy B JPYTUX AUCLUUIUIMHAX, B
OKPY’KaIoILEH KU3HHU;

11) ymMeHne HaXOUTh B PA3IMYHBIX HCTOUHUKAX HHPOPMALINIO, HEOOXOIUMYIO JJISl PEIICHUSI MaTeMaTHYECKIX
npo0JieM, ¥ MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHHE B YCIOBUSAX HETONIHON U U30bITOYHOM,
TOYHOH U BEPOSITHOCTHOW MH(pOpMaLIUU;

12) ymeHue moHUMAaTh U UCIIOJIb30BaTh MaTEMAaTHUECKHUE CPEICTBA HATIISAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U
Ip.) s WUTOCTPALUY, HHTEPIIPETAalluU, apryMEHTaIUH;

13) ymeHue BbIABUTATh TUIIOTE3BI IPU PEIICHUH YYeOHBIX 33a/a4 U MIOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
14) ymeHue mpuMeHsATh MHAYKTUBHBIC H JISTYKTUBHBIE CIIOCOOBI PACCYKIACHUM, BUJIETh PA3IMYHBIC CTPATETUN
peuieHus 3aay;

15) noHMMaHue CYyIIHOCTH AITOPUTMUYECKUX MPEANMCAHUN U YMEHUE ACHCTBOBATh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM;

16) ymeHue caMoCTOSTENbHO CTaBUTh €M, BEIOUPATh U CO3jaBaTh aJlTOPUTMBI JJIsl peIIeHUs] y4eOHbIX
MaTeMaTHYeCKUX MpodIem;

17) ymeHue mi1aHupoBaTh U OCYIIECTBIATH AE€ATEIbHOCTD, HAIIPABJIEHHYIO HA pellleHue 3a1a4
HCCIIE0BATENbCKOTO XapaKTepa;

npeomemuule:

1) oBnageHne 0a30BBIM MOHATUHHBIM aMMapaToOM 10 OCHOBHBIM pa3jieiaM COJIepP:KaHuUs; IpeICTaBIeHHE 00
OCHOBHBIX U3y4ae€MbIX NOHITHUSX (YUCII0, TeOMETpUYecKas GUrypa, BEKTOp, KOOpAUHATHI) KaK BaKHEHIIINX
MaTeMaTUYECKUX MOJENSX, TO3BOJISIOIINX OMUCHIBATh U U3y4aTh peaibHbIE MPOIIECCHI U

SIBJICHUS;

2) ymenue paboTaTh ¢ TEOMETPHUUECKUM TEKCTOM (aHAIM3UPOBATH, U3BIEKATh HEOOXOAMMYIO HH(DOPMALIHIO),
TOYHO U TPAMOTHO BBIPA)KaTh CBOU MBICIU B YCTHOM U MMCbMEHHOW peuu ¢ MPUMEHEHHEM MaTeMaTHYecKOu
TEPMUHOJIOTUU U CUMBOJIMKHU, UCIIOJI30BATh PA3IMYHbIE S3bIKM MATEMATUKH, IPOBOJIUTH

KJIacCU(UKALIMH, JIOTHYECKHUE 00OCHOBAHUS, 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUIA;

3) oBnajieHNe HABBIKAMHU YCTHBIX, MUChMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHCICHUI;

4) oBaieHuEe Tr€OMETPUUECKHUM SI3bIKOM, YMEHHE UCIIOJIb30BATh €0 AJIsl ONMCAHUS [TPEIMETOB OKPY>KaIOIIEro
MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN U H300Pa3UTEIBHBIX YMEHH, TPUOOPETEHUE HABBIKOB
F€OMETPUYECKHUX ITOCTPOCHNN;

5) ycBOEHUE CHCTeMaTHYeCKUX 3HAHUM O MITOCKUX (PUTypaxX U UX CBOMCTBAaX, a TAKKe Ha HATJISITHOM YPOBHE —
O MPOCTEHIINX IPOCTPAHCTBEHHBIX TeJlaX, YMEHHE IPUMEHITh CUCTEMaTHUECKHE 3HAHUSI O HUX JJIs PeIeHUs
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4;

6) yMeHUE U3MEPSATh AJTUHBI OTPE3KOB, BETUUYHUHBI YTJIOB, HCIIOIB30BaTh POPMYJIbI AJI HAXOXKACHUS
NEPUMETPOB, TUIOIAACH U 00bEMOB reOMETpHUECKUX (PUryp;

7) yMeH1Ee NPUMEHSTh U3Y4YE€HHbIE OHATHUS, PE3YJIbTAThl, METO/IbI AJISl PELICHUS 3a7a4 IPaKTHUYECKOTO
XapakTepa u 3a/1a4 U3 CMEKHBIX JUCIHUIUTUH C UCIIOJIb30BAHUEM MTPH HEOOXOIMMOCTH CIIPAaBOYHBIX
MaTepHualoB, KAJIbKYJIATOPa, KOMIBIOTEPA.



IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA TEOMETPHUHU B 7—9 KJTACCAX
Harasanasi reomerpus
BbIlTyCKHUMK Hay4duTCA:
1) pacrio3HaBaTh Ha YepTekaxX, PUCYHKAX, MOJIENIAX U B OKPYKAIOLIEM MUPE IUIOCKUE U IPOCTPAHCTBEHHbIE
reoOMeTpHUECKUe (PUTYpPBI;
2) pacnio3HaBaTh pPa3BEPTKHU KyOa, IPSAMOYIOIbHOIO MapajuleenuIea, IpaBuIbHON MUpaMuabl, LWIHHIPA U
KOHYCa;
3) onpenensaTh 1o JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpbl JTMHEHHbIE pa3Mepsl caMoil pUrypsl 1 Ha000POT;
4) BBIYUCIATH 00BEM MPSAMOYTOIBHOTO Mapaliesienue a.
Buinycknux nonyuum 603modcHocms:
5) svruucams 06vEMbL NPOCMPAHCMEEHHBIX 2E0MEMPUHECKUX PULYD, COCMABTIEHHBIX U3 NPAMOY2ONbHBIX
napanienenuneoos;
6) yenyoums u pazeums npedcmasieHus 0 RPOCMPAHCMBEHHBIX 2e0MeMPUYecKuUx gueypax,
7) npumensimoe noHamue pazeEpmku OJisi 6bINOIHEHUsS. RPAKMUYECKUX PACYEMO8.
I'eomeTrpuueckune purypsoi
BeinmyckHuK Hay4uTCs:
1) nonb30BaThCA A3bIKOM T€OMETPUU JJIS1 OTIMCAHUS IPEIMETOB OKPY’KAIOILIEr0 MUPa U UX B3aUMHOIO
pacIoioKeHMs;
2) pacrio3HaBaTh U U300pakaTh Ha YEPTEKAX U PUCYHKAX TeoMeTpuuecKue GUrypsl ¥ UX KOH(QUIYpaLuy;
3) HaXOUTh 3HAYECHUS JAJIUH JUHEHHBIX 3JIEMEHTOB (GUIYp U UX OTHOLIEHHUS, ITPayCHYIO0 Mepy yrioB oT 0 110
180°, nmpumeHsist onpeaeneHns, CBOWCTBA U PU3HAKU (QUTYP U UX JIEMEHTOB, OTHOIIECHHS (DUTyp (paBEHCTBO,
nojo0ue, CAMMETPHHU, TIOBOPOT, MapaJljieIbHbIN IEPEHOC);
4) onepupoBatTh ¢ HauYaJIbHBIMU NOHSITUSAMU TPUTOHOMETPUHU U BBIIOJIHATH 3JIEMEHTAPHBIE ONEpallui HaJl
GYHKIUSIMU YTIIOB;
5) pemiath 3a/1a4M Ha TOKA3aTEIBCTBO, OMUPAsACh HA U3YUYECHHBIE CBOMCTBA (DUTYP M OTHOLICHUN MEXIY HUMU U
IIPUMEHSS U3yYEHHbIE METOIbI I0Ka3aTeNIbCTB;
6) pelaTh HECIOKHBIE 3a/1a4K Ha TOCTPOCHUE, IPUMEHSI OCHOBHbIE AJITOPUTMbI IOCTPOEHHUS C TTIOMOILBIO
LUPKYJIS U JINHEHKY;
7) pewmaTh NpocTenIne MIIaHUMETPUYECKUE 3a]]aul B IPOCTPAHCTBE.
Buinycknux nonyuum 603modcnocms:
8) oerademv memooamu pewtenus 3a0a4 Ha oIYUCTEHUS U OOKAZAMETLCMEA: MEMOOOM OM NPOMUBHO20,
Memooom no0odUs, Memooom nepedbopa 8apuUarmos U MemoooM 2eOMempUecKux mMecm mouex;
9) npuobpecmu onvlm npumeHerus aneeOPAUYECcK020 U MPUSOHOMEMPUUECKO20 ANNAPAMa u UOel OBUNCEHUs.
npu pewenuy 2eoMempudecKux 3a0ay,
10) osrademv mpaduyuonHoll cxemou peuieHust 3a0ay Ha NOCMPOEHUe C NOMOWbIO YUPKYIISL U TUHEUKU. AHATU3,
nocmpoenue, 00Ka3amenbCmeo U UCC1e008aHue;
11) nayuumocs pewams 3a0a4u Ha NOCMPOEHUE MENMOOOM 2eOMEMPULECKO20 MeCma MOYeK U Memooom
nooobus;
12) npuobpecmu onvim ucciedo8anus c8OUCME NIAHUMEMPULECKUX USYP ¢ NOMOWBIO KOMILIOMEPHbIX
npocpamm;
13) npuobpecmu onvim evinonnenust npoekmos no memam: «I eomempuueckue npeobpazosanus Ha
nirockocmuy, «Ilocmpoenue ompeskoe no gopmyney.
N3mepenne reomeTpu4ecKux BeJTUYMH
BbInmyckHUK Hay4uTCS:
1) ucrosb30BaTh CBOMCTBA U3MEPEHHS JTUH, TUIOIIAJICH M YIJIOB MPH PEIICHUH 33/1a4 Ha HaX0XKJICHUE JTTHHBI
OTpe3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH, TPAalyCHON MEPHI YIIIa;
2) BBIYUCIATH ATUHBI TUHEWHBIX 3JIEMEHTOB (QUTYDP U UX YIJIbl, UCIIONB3YS (DOPMYJIbI IITMHBI OKPYKHOCTU U
JUTUHBI IYTU OKPYKHOCTH, (hOpMyIIbI TUIOIaaAen Guryp;
3) BBIUUCIATH IJIOLIAAN TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB, MapaiieIOrpaMMOB, Tpaneluii, KpyroB u
CEKTOpOB;
4) BBIYUCIATH IJTUHY OKPYKHOCTH, JUTMHY AYTH OKPY>KHOCTH;
5) pemiath 331244 Ha J10Ka3aTeIbCTBO C UCMOIb30BaHUEM (POPMYIT JUIMHBI OKPYKHOCTH U JUIUHBI TYTH
OKPYKHOCTH, (GOopMyIT ITotaaen puryp;
6) pemaTth MpaKTUYECKUE 3a/1a4H, CBI3aHHBIC C HAX0XKJICHHEM T€OMETPHUYECKUX BEIUYHH (UCIIONb3YS MPU
HEOOXOJMMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEICTBA).
Buinycknux nonyuum 603modxcHocms.



7) vluucisme niowaou gueyp, COCMmasieHHbLX U3z 08YX Uil Doiee NPAMOY20IbHUKOS, NAPALEI02PAMMOS,
MpeyeoIbHUKO8, Kpyed U CeKmopa,

8) svluucinmeb niowaou MHO20Y20NbHUKOS, UCNOIb3YSL OMHOULEHUS. PABHOBETUKOCMU U PABHOCOCIMABIEHHOCTIU,
9) npuobpecmu onvim npuUMeHenUs. aneedPAULecK020 U MPULOHOMEMPUUECKO20 ANNAPAMA U UOell OBUICECHUS
npu peutenuy 3a0a4 Ha 8blYUCTeHUe NI0WAdel MHO20Y20lbHUKOS.

Koopaunarsi

BrllyCKHHMK HayduTCs:

1) BBIYUKCIIATH IMHY OTpPE3Ka 110 KOOPAMHATAM €TI0 KOHIIOB; BBIYMCIIATH KOOPAMHATHI CEPEIMHBI OTPE3Ka;

2) UCIO0JIb30BaTh KOOPAUHATHBIN METOA JUIsl U3yYEHHS CBOMCTB MIPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum eozmosicnocms.:

3) osnademsv KOOPOUHAMHBIM MEMOOOM PEUeHUs: 3a0a HA BbLYUCEHUE U OOKA3AMENbCMEBO,

4) npuobpecmu onvim UCNOIbL308AHUS KOMNLIOMEPHBIX RPO2PAMM OJIsl AHAIUZA YACMHBIX CLYYAe8 63AUMHO20
PACNOI0JCEHUSL OKPYICHOCMEU U NPAMBIX;

5) npuobpecmu onvim evinonrenus npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 MeMOOa NPU PeuLeHUl
30044 HA 8bIYUCTICHUE U OOKAZAMENbCMBO).

BekTopsl

BBITyCKHHUK HAYYIHTCS:

1) onepupoBaTh ¢ BEKTOpAMH: HaXOJUTh CYMMY U Pa3HOCTH JIByX BEKTOPOB, 3aJJaHHBIX T€OMETPHUECKH,
HaXOJUTh BEKTOP, PaBHBIN MPOU3BEACHHUIO 33JAHHOTO BEKTOPA HA YHCIIO;

2) HaXOIUTh JUISI BEKTOPOB, 33JJAHHBIX KOOPJIWHATAMU: JUTMHY BEKTOPA, KOOPIUHATHI CYMMbI U Pa3HOCTH JBYX U
00Jj1e€ BEKTOPOB, KOOPIMHATHI TIPOU3BEICHUS BEKTOPA HA YUCIIO, IIPUMEHSIS TPH HEOOXOTMMOCTH
COYETATEIbHBIN, IEPEMECTUTEIIBHBIN M pacpeICIIUTEIbHBINA 3aKOHBI,

3) BBIUUCISITH CKAAPHOE MTPOU3BEICHNE BEKTOPOB, HAXOAUTh YTOJl MEXITy BEKTOPAMH, YCTaHABINBATh
NEPICHIUKYIIIPHOCTD MPSIMbIX.

Buvinycknux nonyuum 603moducHocms.

4) osnademv 6eKMOPHBIM MeMOOOM OJis PEULCHUS. 3A0aY HA 6bIYUCLEHUE U OOKA3AMENbCIMEO,

5) npuobpecmu onvim evinoaHenus nPoekmos Ha memy «lIpumenenue 6eKkmopHo20 Memooa npu peueruu
3a0ay Ha 8bIYUCTEHUe U OOKA3AMETbCINEOY.
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