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1. lHogscHUTEABLHAA 3aNIMCKA

Pabouas mporpamma yuebHoro mnpenmera «l'eomerpus 7-9» (s KIaccoB € yriyOJEeHHBIM
n3ydeHueM anreOpol) (mamee - pabodas mporpamma, PITYII) onpenensier comepxanue oOpa3oBaHUs 110
y4eOHOMY IIPeIMETy Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMUS.

PabGouass mporpamMma cocTaBlieHa B COOTBETCTBUM C TpeboBaHusimMu  DenepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO 00mIero oOpa3oBaHUs, YTBEPKIEHHOTO
npuka3zomM MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17 gexadps 2010 r. Ne 1897
(c U3MEHEHUSMHU U JIOTIOJIHEHUSIMH), ¢ YYETOM MPHUMEPHOH OCHOBHOW 00pa3zoBaTelIbHON IMPOrpamMMbl
OCHOBHOTO 00mero oOpazoBanusi (omoOpeHa pemieHHEeM GeaepalbHOTO  yueOHO-METOIUYECKOTO
o0BeMHEeHUs 10 o0meMy oOpasoBanuio, mpotokon oT 08.04.201 r. Nel/15)/ Kak opueHTHp s
paszpabotku PITYII B3sThl mpuMepHbIe iporpammel 1o ipeamety (M: IIpocsemienue, 2011), mporpamma
no reomerpun K y4yeOHuky JI. C. AranacsHa u npyrux. 7-9 kmaccel: mocobue ais yduTeneil
obmeobpaszoBarenbHbIX opranu3anuii / B. @. byry3os. — 3-¢ u3na., (M.: [Ipocsemenue, 2015)

CornacHo yuyeOHOMY TIaHY Ha U3y4eHHE YyU4eOHOTo npenMeTa «[ eoMeTpHs» Ha YpOBHE OCHOBHOTO
obmero oopazoBanus orBoautcs 303 yaca: B 7 kitacce 102 gaca, B 8 kiacce 102 4gaca, B 9 kimacce 99 gacos
u3 pacuera 3 y4yeOHBIX yaca B HE/IEIO.

I1. IlnanupyemMsble pe3yJbTaTbl 0CBOCHHS y4eOHOI0 MpeaMeTa

[Iporpamma obecrnieunBaeT NOCTHKEHUE CIEAYIOUIMX PE3ylIbTaTOB OCBOCHHUS 00Opa30OBaTEIbHOMN
MpOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHuUs.

Jluunocmuuie:

1) pa3BUTHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHI0, TOTOBHOCTH M CIOCOOHOCTH,
o0yJaromuxcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYEHUIO U TIO3HAHUIO,
OCO3HAaHHOMY BbIOOpPY UM MOCTPOCHHIO JajbHEeHIIel MHANBUIYATIbHON TpaeKTOpUU 00pa3oBaHus Ha 0aze
OPHEHTUPOBKM B MHUpe mnpodeccrii M NpodecCHOHATBHBIX NPEANOYTEHHH C y4ETOM YCTOMYUBBIX
npodeccroHalIbHBIX HHTEPECOB;

2) (dbopMHpOBaHKE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKU;
3) pa3BUTHE KOMMYHUKATUBHOH KOMIIETEHTHOCTH B OOLICHUHM U COTPYJHHYECTBE CO

CBEPCTHHUKAMHM, JETbMU CTapIIero M MIIAJIIEro BO3pacTa, B3POCIBIMH B Tpollecce 00pa3oBaTeNbHOM,
OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeIOBATENLCKON, TBOPUECKOM U IPYTUX BUIAX NESATEIBHOCTH,

4) yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraThb CBOM MBICIM B YCTHOW M NMHUCHMEHHON peuw,
HOHUMATh CMBICII HOCTaBJICHHOU 3ala4i, BbICTpaWBaThb aApPrymCeHTAIlMiO, IMMPUBOAUTL MPUMCPBI U
KOHTPIIPUMEDHI;

5) (dbopMUpOBaHHE TIPEICTABICHHUS O MAaTeMaTHYEeCKOW Hayke Kak O cdepe uenoBedecKoid
NesTeNbHOCTH, 00 ATamnax e€ pa3BUTHsL, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBIIIM3AIINH;

6) KPUTHYHOCTH MBIIIUJICHU A, YMCHHC PACITIO3HABATD JIOTUYCCKHU HCKOPPCKTHBIC BBICKA3bIBAHUS,
OTJINYATh THIIOTE3Y OT (PaKTa;

7) TBOPYCCKOC MbBIINUICHUC, HWHUIHUATHBA, HAXOAYUBOCTb, AKTHBHOCTL IIpU PCUICHHUU
anredpandecKux 3aad;

8) YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT YUeOHONH MaTeMaTHUECKON AEATEIbHOCTH;

9) CIIOCOOHOCTh K OMOIIMOHATLHOMY BOCHPHATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
peLIeHUH, pacCyKACHUMN.

MemanpeomemHuuvle:

1) YMEHUE CaMOCTOSITEIbHO IUIAHWPOBATh AIbTEPHATUBHBIC IIyTU JOCTMKEHUS LIEJIEH,
OCO3HAHHO BRIOMpaTh HamOoJsee A3 (HEKTUBHBIC CITOCOOBI pEIICHUsT YUeOHBIX M MMO3HABATEIHHBIX 33/1a4;

2) YMEHHE OCYLIECTBIATh KOHTPOJIb MO pE3ylbTaTy M CIOco0y JeicTBHS Ha YpOBHE
MIPOM3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXO/IMMBIE KOPPEKTUBBI;

3) YMEHHUE aJIeKBaTHO OIICHHWBATh MPABMJIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHHS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHNUS;



4) OCO3HAHHOE BIIAJICHUE JIOTUYCCKUMH JCUCTBUSIMU OMPEICIICHUs MOHITHI, 0000IIeHus,
YCTaHOBJICHHSI aHAJIOT A, KJTacCU(DUKAIINI HAa OCHOBE CaMOCTOSITEIBHOTO BEIOOpA OCHOBAHUH U KPUTEPHEB,
YCTaHOBJIEHUE POJIO-BUOBBIX CBS3EH;

5) YMEHUE yCTaHABIMBAaTh IMPUYUHHO-CIICJICTBEHHBIC  CBSI3U, CTPOWUTH  JIOTUYECKOE
paccyxaeHue, AefaTh yMO3aKiItoueHue (MHIYKTHBHOE, IS TyKTUBHOE, TI0 AHAIOTHH) U BHIBO/IBI;

6) YMEHHE CO3]1aBaTh, MPUMEHATh W TPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPECTBA,
MOACIN U CXEMBbI JJIs1 y‘-IeGHBIX U ITO3HABAaTCIJIbHBIX 3a1a4,

7) YMEHHE OpraHHM30BHIBATh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENSIMH ¥ CBEPCTHHKAMHM, OINpPENENISATh LENH, IUIAHUPOBaTh pachpeneneHue (yHKIMA W posel
YYaCTHUKOB, B3aMMO/JICHCTBHE U OOIIHE CITOCOOBI paboThl; yMEeHHE paboTaTh B TPYIINE, HAXOIUTh O0IIee
peleHre U paspeniath KOH(QJIMKTHI Ha OCHOBE COTJIACOBAHMS MO3UIUN M yu€Ta MHTEPECOB, CIYIIATh
naptHEpa, GopMyITupOBaTh, APTYyMEHTHPOBATH M OTCTaWBaTh CBOE MHEHHCE;

8) pa3BuTHE Y4eOHOU U 0OIIENOIb30BaTEIHCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BAHUS
MH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMmeTeHTHOCTH);
9) (dhopMHpOBaHKE IEPBOHAYATLHBIX MPEJCTABICHUN 00 HIIEAX U METOJJaX MATEMAaTHKHU KaK 00

YHUBEPCAJIbLHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICITUPOBAHUS SIBJICHUI U TIPOLIECCOB;

10)  yMeHHe BHICTh MaTeMaTHYECKYyIO 3a/lady B KOHTEKCTE MPOOJIEMHON CHUTyallud B APYTHX
JTUCHUILTNHAX, B OKPYKAIOIIEeH KU3HU;

11)  yMeHHe HaxOAWTh B PA3IMYHBIX UCTOYHHKAX WHPOPMAIHIO, HEOOXOAUMYIO JUIS PEIICHHS
MaTeMaTHYeCKUX MpoOJeM, U MPEeACTaBIATh €€ B MOHIATHON (Qopme, MPUHUMATh PELICHUE B YCIOBUSIX
HETOJIHOM U N30BITOYHOM, TOUHOW U BEpOATHOCTHOW MH(OPMALINY;

12)  yMeHHe MOHUMATh U KCIOJbH30BAaTh MAaTEMAaTHUYCCKHUE CPEJICTBA HATJISIIHOCTH (PUCYHKH,
YEePTEIKH, CXEMbI, TpadUKH | T. I1.) U WILTIOCTPALIMH, HHTEPIPETALUH, apTyMEHTAIIUH;

13)  ymeHwMe BBIABHraTh TUIIOTE3bI MPH PEIICHUH YYCOHBIX 3a7a4d U MOHUMATh HEOOXOAMMOCTh
UX MPOBEPKH;

14)  yMeHHWe NPHUMEHSITh HMHAYKTHBHBIA W JEIyKTUBHBIA CIOCOOBI DPACCYKICHUMN, BUICThH
pa3NUYHbIC CTPATErUU PELICHUs 3a7ay;

15) nOHMMaHWE CYIIHOCTH AJITOPUTMHYCCKUX MPEANUCAHUNA W yMEHHE JCHCTBOBATh B
COOTBETCTBHUH C IPEJIOKEHHBIM aJITOPUTMOM;

16)  yMeHHe caMOCTOSATEIbHO CTABUTH IENIH, BBIOMPATh U CO3/1aBaTh AITOPUTMBI JIJISI PEIICHHSI
y4eOHBIX MAaTEMaTHYECKUX MPOOIIEM;

17)  yMeHHe IIAaHUPOBATh M OCYIIECTBISTH JACATCIBLHOCTh, HAMIPABICHHYIO HA PEIICHHE 33134
HCCIIEI0BATENLCKOTO XapaKkTepa.

IIpeomemmuvie:

1) MOJIb30BAaThCSl TEOMETPUUYECKUM S3BIKOM TSI OTIMCAHUS IPEIMETOB OKPY’KAIOIIET0 MHUPA;

2) pacro3HaBaTh reOMETpUYECKUE QPUTYPBHI, pa3IHuaTh HX B3aHMHOE PACIIOIOKEHHE;

3) n300pakaTh TreoMeTpuYecKkue (Urypsl; BBIIOJIHATH YEPTEXKH IO YCIOBUIO 3a7auyM,
OCYIIECTBIIATH MpeoOpazoBanue Guryp;

4) pacrio3HaBaTh Ha 4YepTeXax, MOJCNAX M B OKpYXKarolled OOCTaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIE TeJa, N300pakaTh HX;

5) B IIPOCTEHIIINX CIyYasX CTPOUTH CEYCHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;

6) MPOBOJIUTH OTIEpPAIlMK HaJl BEKTOPAMH, BBIYHUCISTH JJIMHY MW KOOPAMHATHI BEKTOPA, YIroJ
MEXy BEKTOpaMH;

7) BBIYHUCIISITh 3HAYCHUS TEOMETPUUECKUX BETWYUH (IJTHH, YTJIOB, TUIOMAAeH, 00bEMOB); B TOM

uncie: s yrios ot 0° mo 180° ompesenars 3HauYeHHs TPUTOHOMETPHYECKUX (DYHKIME MO 3aJaHHBIM
3HAYEHUSAM YIJIOB; HAXOAUTh 3HAYEHHUS TPUTOHOMETPUUYECKMX (YHKLIMH MO 3HAYEHHUIO OJHOW U3 HUX,
HaXOJUTh CTOPOHBI, YIJIBI U BBIYMCIATH IUIOLIAJAN TPEYrOJbHUKOB, JUIMHBI JIOMAHBIX, Oyl OKPYKHOCTH,
IUIOIIAJIEH OCHOBHBIX F€OMETPUUECKUX (PUTYp U QUTYp, COCTABICHHBIX U3 HUX;

8) pelaTh reoOMeTpUYECKHe 33/1a4H, ONMHUPAsCh Ha U3yYCHHbIE CBOMCTBA (UTYp U OTHOIICHUH
MEXJIy HHMMH, NPUMEHSS [ONOJIHUTENbHBIE IOCTPOCHMs, anreOpandyeckuili M TPUTOHOMETPUUECKUI
anmnapar, IpaBuja CHMMETPUH;



9) MIPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUSA IIPU PELICHUM 3a1ad, UCIOJb3Ys W3BECTHBIC
TeopeMbl, 0OHAPYKHBasi BO3MOXKHOCTH UX UCIOJIb30BAHHUS;
10)  pemath npocTeline IIAHUMETPUIECKUE 3aa4H B TIPOCTPAHCTBE.

HarusiiHag reomerpus.

Boinycknuk nayuumes:

* pacro3HaBaTh Ha YEpTEkKaX, PHUCYHKAX, MOJAENSAX M B OKPYKAIOIIEM MHPE IUIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

* pacro3HaBaTh Pa3BEPTKU KyDa, MPSIMOYTOJLHOTO TMapasuielienuneia, IpaBUIbHON MHPaMUIbI,
HWIMH]IpA U KOHYCAa;

* CTPOHTH Pa3BEPTKHU KyOa U MPSIMOYTOJILHOTO MapalIeeuIe/1a;

* OIpENENsITh MO JIMHEWHBIM pa3MepaM pa3BEPTKHU (PUTYPHI JIMHEHHBIE pa3Mepbl caMoil GUrypsl u
Ha000pOT;

* BBIYUCJIATH 00BEM IIPSIMOYTOJILHOTO Tapajuieenunena.

Boinycknuk nonyuum 603mMoxicHocmey:

* HAYUUMBCAL BLIYUCTAMb 00BEMBI NPOCMPAHCMBEHHBIX 2e0MeMPULEeCcKUX Quayp, COCMasileHHbIX U3
NPAMOY20/IbHbIX NAPANLLENENUNeoos,

* yemyoums u pazeums NpeoCcmasiienuus: 0 NPOCMpaHCMEEHHbIX 2e0MempUecKux gueypax,

* HAYYUMbCS NPUMEHAMb NOHAMUE PA3BEPMKU 0151 6bINONHEHUS NPAKMUYECKUX PACYEMOE.

I'eomerpnueckue GUrypsl.

Buinycknuk nayyumces:

* TOJIb30BAThCA SI3BIKOM TE€OMETPUHU JI1 ONMUCAHHS MPEIMETOB OKPY)KAIOIIEro MHUpa U UX
B3aMMHOTO PACIIONIOXKEHHUS;

* pacmo3HaBaThb M HU300pakaTb Ha YepTeXKaX U PHUCYHKAX TeOMEeTpHUYeckue QUrypbl U HUX
KOH(UTypanuu;

* HaXOJUTh 3HAYEHUS JUIUH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIIEHUS, TPATyCHYIO MEPY YIJIOB
ot 0° 1o 180°, mpuMmeHsist onpeaeneHns, CBOMCTBA U MPU3HAKU (QUTYP U UX AJIEMEHTOB, OTHOIIEHUS (pUryp
(paBeHCTBO, MO00ME, CHMMETPHH, TTOBOPOT, MapaUICIbHBINA IEPEHOC);

* OTIIEPUPOBATH C HAYATLHBIMU TTOHATUSMU TPUTOHOMETPHUH U BBITIOJIHATH JIEMEHTAPHBIC OTIEPAIHH
HaJ GYHKIHUSIMH YTJIOB;

* pemiath 3a7a4d Ha JI0Ka3aTeIbCTBO, OMUPASCh HA U3YYCHHBIC CBONCTBA (PUTYp W OTHOIICHUI
MEXIYy HUMH U IPUMEHSISI U3y4eHHbIE METOIbI JOKA3aTENIbCTB;

* pemath HECJIOXHBIC 33aJ]a4d Ha MOCTPOCHUE, MPUMEHSSI OCHOBHBIE alTOPUTMBI TOCTPOCHUS C
MTOMOUIBIO IIUPKYJIIS U TUHEHKU;

* pemarh MPOCTEHIINE MITAHNMETPUIECKHUE 3a/1a4l B TIPOCTPAHCTBE.

Boinycknuk nonyuum 603M0MCHOCHb.

* 061a0emb MemoOaMu peuieHus 3a0ay HA GblYUCIeHUS U O0O0KA3AMeNbCmed: MemooomM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM Nepedbopa BapuUanmos U MemoooM 2eoOMempUuULecKux mecm
movex;

* npuobpecmu onvim NPpUMeHeHUsl aneedpauiecKko20 U mpueoOHOMempu4eckKo20 annapama u uoetl
08UIICEHUS NPU PEUUEHUU 2e0MeMPULECKUX 3A0aY;

* o081a0emb MpPAOUYUOHHOU CXEMOU peuleHus 3a0ay HA NOCMPOeHUe C NOMOWbI0 YUPKYIL U
JIUHeNKU: aHanu3, Nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;

* HayuyumsCs pewlamsv 3a0a4u HA NOCMPOEHUe MemoOOM 2e0MempUuiecKko2co Mecma mouex u
Memooom nodoobus;

*  npuobpecmu OnbLIM  UCCIEO0BAHUS CEOUCME NIAHUMEMPUYEcKUx @ueyp ¢ nomowwio
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim 6bINOJIHEHUA NPOEKMO8 no memam «l eomempuueckue npeobpaz08anus Ha
naockocmu», «Ilocmpoenue ompesxos no gpopmyne».

B noeceoneenoii sxcuznu u npu uzyueHuu Opyux npeomemos: COCTaBIATH C HCIOJIb30BAHUEM
CBOMCTB T€OMETPUUYECKUX (PUTYp MaTEeMaTHIECKIE MOJICIH JUIS PEIICHUS 3a/1a4 MPAKTUIECKOTO XapaKTepa
Y 337134 U3 CMEXHBIX JIUCUUIUIMH, UCCIE0BATh MOJIYYEHHbBIE MOJIENIM U UHTEPIPETUPOBATH PE3YIbTAaT.




HN3mepenue ¥ BBIYHMCICHUS TeOMeTPUYCCKUX BeJTHYHNH.

Buinycknuk nayuumces:

* HCIIOJIb30BAaTh CBOWCTBA M3MEPEHHUs MJIMH, IUIOIIAJAEH M YIJIOB IPHU PEUIEHUM 3a1ad Ha
HaXO0XACHUE JUINHBI OTPE3Ka, JIMHBI OKPY>KHOCTH, [UTMHBI IYTH OKPYKHOCTH, TPaAyCHOU MEPHI YIJIa;

* BBIUNCIIATH IUIOIIAIU TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, ITApaJlJIEIOrPaMMOB, Tpaneuil, Kpyros
U CEKTOPOB;

* BBIYUCJIATD JUIMHY OKPY>KHOCTH, JUIMHY IyTU OKPY>KHOCTH;

* BBIYMUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UIYp M MX YIJIbl, HUCHOJIB3Ys (OPMYJbl IIHHbI
OKPY>KHOCTH M JUIMHBI IYTU OKPY>KHOCTH, (HOpMYIIBI TUIOIIAAeH Guryp;

* pemaTh 3aJa4d Ha J0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM (OPMYJ JIMHBI OKPYKHOCTH U JJIUHBI
IYTH OKPY>KHOCTH, (GOpMYII TUIoIaaen ¢puryp;

* pewiarb IPAKTUYECKUE 3a7a4d, CBS3aHHBIE C HAXOXACHHEM TI'€OMETPUYECKHX BEIHYUH
(ucmonp3yst MPH HEOOXOAUMOCTHU CIIPABOYHHUKH U TEXHUYECKUE CPENICTBA).

Boinycknuk nonyuum 603M03HCHOCHIb HAYHUMbBCA:

* gbluUCIAMb NAOWAOU Queyp, COCMABNIEHHbIX U3 O08YX Ul 0Oonee NpAMOY20IbHUKOS,
napanneiocpammos, mpey2oibHuUKos, Kpy2a u cekmopa,

*  GLIYUCTAMbL NIOWAOU MHO20Y20JbHUKOS, UCNONb3YS  OMHOWEHUS PABHOBENUKOCMU U
PABHOCOCMABIEHHOCU,

* NPUMEHAMb AN2eOPaAUIecKUll U MPUSOHOMEMPULECKULl annapam u uoeu O8UNCEHUs NPU peuteHUU
3a0au Ha 8bluUCTIeHUE NIOWAOel MHO20Y20NbHUKOS.

B noeceonesnoii cusnu u npu usydeHuu Opyeux npeomemog: CBOOOJHO OIEPHPOBATH
bopMynaMu NpU pelleHUM 3a7ad B APYrHMX Y4eOHBIX MpeaMeTax U MpH HPOBEAECHUU HEOOXOANMBIX
BBIYMCIICHUM B PEAJIbHOM KU3HU.

I'eomeTpuyecKHe MOCTPOCHUA

Buinycknuk nayyumces:

. OIIEpUPOBATH MOHATHEM Ha0Opa 3JIEMEHTOB, ONPENENIAIOIINX TEOMETPHUECKYIO (pUrypy,
. BJIaJIETh HAOOPOM METOJIOB IMOCTPOEHUH LIUPKYJIEM U JINHEHKOM;

. IIPOBOAMTH aHAIN3 M PEAIM30BBIBATH ATAIBI PELICHMS 3a/1a4 Ha IIOCTPOCHHUE.
Boinycknuk nonyuum 603mM0M#CHOCHb HAYYUMBCA:

. Mo0enuposams yciosue 3a0a4u ¢ NOMOWbIO PUCYHKA,

. npoooUmMdb UCCIE008AHUSA HA NPUMEPE CXeM, Yepmedicel, PUCYHKOB.

B noeceonegnoit scusnu u npu uzyyeHuu Opyux nPeOMemo8: GblNOJHAMb NOCMPOEHUs HA
MeCmHOCMU,; OYeHUBAMb PA3MePbl PeANbHbIX 00BEKMO8 OKPYHCAIOUWe20 MUpdA.

IIpeoOpa3oBanus

Buinycknuk nayyumces:

. OIEepUPOBATH ABMKCHUSIMHU U TPE0OpPa30BaHUAMHU KaK METalPeIMETHBIMU MOHATHIMMU;

OTIEpUPOBAThH MOHITHEM HAOOPa PJIEMEHTOB, ONPEACTSIONINX TEOMETPHUECKYIO QUTYPY,

. OTIEpUPOBATh TOHSATHEM [IBIDKCHHS M TIpeoOpa3oBaHUs MOA00Ust i OOOCHOBAaHWIA,
CBOOOJTHO BJIaJIETh IPUEMaMHU MOCTPOCHUS (DPUTYp C MOMOIIBIO ABWXEHUN U TpeoOpa3oBaHus moao0us, a
TaK)Ke KOMOMHAITUSIMU JBHKEHUN, TBHKEHUN U TTPeoOpa30BaHuUi;

. MPOBOANTH aHAIHN3 M PEATM30BBIBATH ATAIBI PEIICHHS 33/1a4 Ha MOCTPOCHHE.

Boinycknuk noayuum 603mM0MCHOCHIb HAYYUMbBCA:

UCNONb308AMb  CBOUCMBA OBUNCEHUl U Npeobpazosanuti Oiisl NpoeedeHus 00O0CHOBAHUS U
00KaA3amenIbCmea YmeepHcOeHuUll 8 2eomempuu U Opyeux yueOHblX npeomMemax,

HONb308AMbCS CBOUCMBAMU OBUINCEHUL U NPE0OPA308aAHULL NPU PeUleHUU 3A0ay.

B noeceonesenoit ycuznu u npu uzyueHuu Opyux npeomemaos:

. NPUMEHAMb CBOUCMBA OBUNCEHULL U NPUMEHIMb N0O00UE OJis1 NOCIPOEHUN U 8bIYUCTEHULL.




Koopannarsl.
Buvinycknuk nayuumcs:

* BBIYHCIIATH JUIUHY OTpe3Ka MO KOOPJIMHATAM €r0 KOHIIOB; BBIUUCIISTH KOOPAWMHATHI CEPEIUHBI
OTpe3Ka;

* HCIIOIH30BaTh KOOPAWHATHBIA METO/I AJIs1 U3YUYCHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Boinycknuk nosiyuum 603moxcHocme.

* 0611a0€emsb KOOPOUHAMHBIM MEMOOOM PeueHUs 3a0ay Ha GbIYUCTEHUSA U OOKA3AMeNbCmBda;

* npuobpecmu ONvIM UCNOIL30BAHUS KOMNBIOMEPHLIX NPOSPAMM OJisl AHANU3A YACMHBIX CyYaes
83AUMHO20 PACNOJIOHCEHUS OKPYHCHOCEU U NPAMBLX,

* npuobpecmu onvim UCNOIb308AHUS YPAGHEHUs pueyp 0/ peuleHus 3a0ay U camoCmosmenbHO
COCMAsIAMb yPasHeHUus OMOeIbHbIX NIOCKUX Quayp.

BekTophl.

Buinycknuk nayyumces:

* ONEpUPOBaTh C BEKTOpAaMHU: HAaXOAWTh CYMMY H pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
Te€OMETPUUYECKU, HAXOAUTh BEKTOP, PABHBIN MMPOU3BEACHUIO 33/IaHHOTO BEKTOPa HA YUCIIO;

* HaXOIUTh i1 BEKTOPOB, 3a/JIaHHBIX KOOPIWHATAMH: JUIMHY BEKTOPA, KOOPAMHATHI CYMMBI U
pa3HOCTH JIBYX M 0ojee BEKTOPOB, KOOPJIWHATHI MPOU3BENCHUS BEKTOpAa HA YHUCIIO, TMPUMEHSS IMPHU
HEOOXOMMOCTH COYETATEIIbHBIN, TIEPEMECTHTEIBHBIN U PaCTIPEACTUTEIBHBIN 3aKOHBI,

* BBIUUCITH CKAISPHOE TMPOW3BEICHHE BEKTOPOB, HAXOAWUTH YTOJ MEXKIY BEKTOpamH,
YCTaHABJIMBAThH NEPIICHIUKYISPHOCTD MPSIMBIX.

BuvinyckHuK nonyuum 603M0MCHOCHLb.

* 081a0emb BeKMOPHLIM MEMOOOM OJi peuleHUs 3a0ay Ha BbIYUCTEHUS U 0OKA3AMENIbCMBA,;

* npuobpecmu Onvim GbINOIHEHUS NPOEKMOo8 Ha memy «lIpumeHeHue 8eKMOPHO20 Memooa npu
PpeweHuU 3a0ay Ha 8bIYUCTIeHUs. U OOKA3AMEeNbCMEA».

B mnoBcegHEeBHOH KM3HU M TNPH HU3YYEHUH JPYTHX MPEIAMETOB: UCNOIb308AMb NOHAMUSL
BEKMOPO8 U KOOPOUHAM O/ peuteusi 3a0ay no Gusuxe, ceocpaguu u Opyeum yueOHvIM npeomema.

Conep:xxaHue nporpamMMmsl

I'eomerpuueckue Gpurypsl

@Durypsl B reoOMeTpHHU U B OKPYKaloLeM MUpe

I'eomerpuueckas purypa. BHyTpenHss, BHeIHsAA 00nacTu GUrypsl, rpanuna. JInaum u obiactu Ha
10cKOCTH. Brinmyknast u HeBbinykias ¢urypsl. [lnockas u Hernockas Gurypsi.

Brinenenue cBoiictB 00bekTOB. DOpMHUpOBaHME MPEACTABICHUI O METANPEIMETHOM IMOHATUU
«purypay. Touka, OTpe30K, mpsiMas, JIyd, JJoMaHasl, III0CKOCTh, YToJ, OMCCEKTpUca yria 1 ee CBOMCTBa,
BU/JIbI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cummeTpusi reomeTpudeckux Guryp. LleHTpanbHas ciMMETpHs T€OMETPUUECKUX (DUTYD.

MHOroyrojbsHuKH

MHOroyroibHUK, €ro 3J€MEHThl U €ro cBoWcTBa. [IpaBHiIbHBIE MHOTOYTOJIbHUKHU. BhIMyKibie U
HEBBIMYKJIbIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.

TpeyrojibHUK.

CymMa yrjaoB TpeyrosibHuUKa. PaBHOOEIpEHHBIH TpEyrojbHUK, CBOWCTBA M IMPU3HAKH.
PaBHOCTOpOHHMIT TpeyrodbHUK. Meananbl, OMCCEKTPHUCHI, BRICOTHI TPEYTOJIbHUKOB. 3aMevyaTeIbHbIC TOUKH
B TpeyroyibHHUKe. HepaBeHCTBO TpeyrojabHUKA.

YeTbIpexyrojabHUKH.

[MapannenorpamM, pomO, MNPSAMOYroJbHHUK, KBajapar, Tpamenus. CBOWHCTBA W NPU3HAKU
napajuieniorpaMma, pomMoa, npsiMOyrojbHUKa, KBaapara.

OKpyXHOCTb, KPyT

Nx sneMeHTHl M CBOWCTBA. XOpAbl M CEKyIlHe, MX CBoMcTBa. KacaTeiabHble M MX CBOMCTBA.
IlenTpanpHple W BOUCAHHBIE YIUIbl. BhMcaHHbIE W ONMCAHHBIE OKPYXHOCTH MJIi TPEYTOJIbHUKOB.
BnucanHubie 1 OnMCaHHBIE OKPYXHOCTH JIJIS1 YETHIPEXYTOJIbHUKOB.

®urypsl B npocTpancTBe (00beMHbBIe Tesa)



MHororpaHHuK M €ro 3jeMeHTbl. Ha3BaHusS MHOTOIpDaHHUKOB C pa3HbIM IOJOXEHUEM U
KoJMuecTBOM rpaHeil. [lepBuunble mpencTaBieHus O MUpaMuaax, Mmapauenenunenax, npusmax, chepe,
niape, HWINHAPE, KOHYCE, UX DJIEMEHTaX U NPOCTEHIINX CBOWCTBAX.

OTHoOmeHnst

PasencrBo puryp

CBoiicTBa M MPU3HAKM DPABEHCTBA TPEYTrOJBHUKOB. J[OMOJHWTENbHBIE NPU3HAKH PAaBEHCTBA
TpeyroibHUKOB. [Ipu3Haku paBeHCTBA MapamieIorpaMMOB.

IHapanieJbHOCTH MPAMBIX

[Ipu3Haku U cBOICTBa NapajuIeIbHBIX NPSAMBIX. AKcHoMa napauieapbHocTd EBkinaa. [lepBuunbie
MPEJICTABICHUS O HEEBKIIUIOBBIX reomeTpusix. Teopema Parneca.

IlepneHauKyAsipHbIE IPAMBbIE

[Ipsamoii yroa. [lepnenauxynsp k npsimoit. CepeIMHHBIN NEPIEHANKYISAP K 0Tpe3Ky. CBoicTBa U
MIPU3HAKY NEPHEHANKYIAPHOCTH IPsIMbIX. HakJIOHHBIE, MPOEKIIUU, UX CBOMCTBA.

IMonoOue

[IponopuuonaneHbie 0Tpe3kH, noxodue ¢uryp. [lonoOusie Tpeyroapuuku. [IpusHaku momo0Ous
TpeyrosibHUKOB. OTHoOIIEHWE TUIoNaAe Nomo0HBIX (uryp. BzammHOE pacmonoxkeHne NpsIMOr |
OKPY>KHOCTH, JIByX OKPY>KHOCTEH.

N3mepeHusi M BIYUCICHUS

Beanunnbl

[Tonstue Benuuuubl. nmuHa. M3mepenue qiuHbl. EnuHIbBl u3MepeHus: JUiMHbL. BenunuuHa yria.
I'panycnas mepa yria. CuHyc, KOCUHYC U TAHT'€HC OCTPOTO YyIJia MPSMOYTOJIbHOTO TPEYTOJbHUKA.

[TonsiTie o myomamu TUIOCKOW (uUTypbel M ee cBoicTBax. M3mepenme mmomaneid. EnuHuIb
u3Mepenus: rmioniagu. llpeacraBinenue o0 oObeMe NPOCTPAHCTBEHHOW (UIyphl M €ro CBOWCTBAX.
N3mepenne o0vema. EnuHuIbl n3mMepeHns: 00beMOB.

HN3mepeHus U BIYMCICHUS

NHCTpyMEHTBI I U3MEPEHHM M TNOCTPOCHWM; HW3MEPEHHWE W BBIYUCIEHUE YIJIOB, JUIMH
(paccrosiHuii),  IJIOIIAJNEH,  BBIYMCICHUE  BJIEMEHTOB  TPEYrOJIbHUKOB C  HUCIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [Tnomanu. @opmyssl momaay TpeyrojabHUKa, apauieaorpamma u
€ro 4acTHBIX BUJOB, Tpamernuu, ¢popmyna ['epona, ¢popMyna miomaai BEIMYKIOTO YEThIPEXYrOJIbHUKA,
(dbopMyIbl AJIMHBI OKPYKHOCTH U IUlomaau kpyra. [lmomaas KpyroBoro cekropa, KpyroBoro cerMeHTa.
[Inomane NpaBUILHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBsr Tpoliku. TpPUTOHOMETPUYECKHE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYroJbHUKE. TpuroHoMeTpuyeckue (YHKIUU TYyMmoro yria. Teopema KOCHHYCOB.
Teopema CHHYCOB.

Pemenue TpeyronbHUKOB. BerdrcieHue yrioB. BerarcieHue BBICOTBI, MEIUAHBI U OMCCEKTPHUCHI
TpeyrojibHuKa. OptoTpeyroibHuk. Teopema IITonemes. Teopema Menenas. Teopema UeBsl.

Paccrosinust

Paccrosinue Mmexny Toukamu. PaccrosiHre ot Touku 10 mpsiMoid. Pacctosiare Mexy ¢purypamu.

PaBHOBe1MKHE M PABHOCOCTABJICHHbIE GUTYPBI.

CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BEIMYUHBI YTJIa, TUIOMAIH U 00beMa (DUTYpHI.

I'eomeTpruyeckue NocTpoeHus

['eomeTpryeckue NOCTpOEHUs AJIs WILTIOCTPALMK CBOMCTB reoMeTpudeckux ¢uryp. MHCTpyMeHTSI
JUIs IOCTpoeHul. LIupKyiib, TuHenka.

[Ipocreifmue TMOCTPOCHUS LHUPKYJIEM ¢ JIMHEWKOW: TOCTpOCHHE OWMCCEKTPHCHl  yria,
MEepHNEHIUKYIsIpa K MPAMOM, yriia, paBHOro JaHHOMY. [locTpoeHue TpeyroiabHUKOB MO TPEM CTOPOHAM,
JIBYM CTOPOHAM H YTJIy MEXy HUMH, CTOPOHE U IBYM NPUJIEKAIIUM K HEH yrilaM, 10 JPYTrUM 3JIEMEHTaM.
Jlenenuie oTpe3ka B JAHHOM OTHOIIICHHH.

OcHOBHBIE METO/IBI PEIICHUs 33[]a4 Ha MOCTPOECHUE (METOJ T€OMETPUUYECKUX MECT TOUYEK, METOJ]
MapajuIebHOTO MEPEHOCa, METO]] CHMMETPUH, METO/ OO0 ). DTalbl PEIICHUs 3a/1a4 Ha TOCTPOCHHUE.

I'eomeTpuyeckne npeodpazoBaHus



IIpeoOpa3oBanus

[IpencraBnenne o MEXIPEIMETHOM MOHATHH «IIpeodpazoBanue». [Ipeodbpa3zoBanus B MaTeMaTHKE
(B apudmeTuke, anredpe, reoMeTpUIECKHE TPeoOpPa3OBaAHMS).

JBmwxenus. OceBas U LEHTpalIbHas CUMMETPUH, TOBOPOT U MapauiebHbIi nepenoc. KomOuuanuu
JBIKEHUH Ha TUTOCKOCTH M UX cBoicTBa. [lomoOue kak mpeoOpasoBanue. ['omoretus. ['eomerpuueckue
npeoOpa3oBaHus Kak CPEACTBO JIOKA3aTEIbCTBA YTBEP)KACHUN U PEIICHUS 3a/1a4.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

Bexkropsl

[TonsiTue BekTOpa, NEWCTBUS HaJl BEKTOpPaMH, KOJUIMHEApHbIE BEKTOPBI, BEKTOPHBIN 0Oa3uc,
pas3iiokeHue BeKTopa MO Oa3UCHBIM BeKTOpaMm. EIMHCTBEHHOCTh DPa3NoOKEHHs BEKTOPOB IO Oaswucy,
CKaJIsIpHOE MPOU3BECHUE U €r0 CBOMCTBA, UCIIOJIb30BaHNE BEKTOPOB B (DHU3HKE.

Koopaunatst

OCHOBHBIE TOHATHUSA, KOOPAUHATBI BEKTOPA, PACCTOSTHUE MEKIy TOUKaMHu. KoopInHaThl cepeinHbl
oTpe3ka. YpaBHeHHs Quryp.

[IpuMeHeHre BEKTOPOB M KOOPAUHAT JUIsl PEIIEHUsI TEOMETPUUYECKHX 3a/1a4.

Addunnas cuctema koopauHat. Paanyc-BeKTOpbl TOUEK.

HUcTopust MaTeMaTHKHU

Bo3HMKHOBEHME MAaTeMaTUKU Kak HayKH, 3Tambl €€ pa3BUTHs. OCHOBHBIE pa3Jiebl MaTEMaTHKHU.
Berparomupecs MaTeMaTHKy M MX BKJIAJ B pa3BUTHE HAyKH. YHcla M JUIMHBI OTPE3KOB. PannoHanbHbIE
yucia. [lorpe6HoCTh B HppanmonanbHbix ynciax. lkona [Tudaropa

[TosiBNieHre MeTo/a KOOPAWHAT, MO3BOJISIONIETO NEPEBOAUTh T€OMETPUUECKUE OOBEKTHI Ha S3BIK
anreOpsl. OT 3emienenus k reomerpu. [Tudarop u ero mkona. @anec, Apxumen. [lnaton u Apucrorens.
[TocTpoeHne mpaBMIIBHBIX MHOTOYTOJBLHUKOB. Tpuccekiusa yria. KBagpartypa kpyra. YaBoeHue KyoOa.
Hctopus uncna w. 3omotoe ceuenue. «Hauana» Esknuna. JI. Diinep, H.U. Jlo6auesckuii. cropus nsitoro
rnocryJiara. ['eoMeTpus U UCKyccTBO. ['eoMeTpruuecKkre 3aKOHOMEPHOCTH OKPY’KAOIIEr0 MUPA.



Temarnyeckuii miIaH

7 Riaace
Ne Tema KouunuecTBO W3 HUX KOHTPOJIbHBIX
qaCOB padot (K0s1-BO)
1 HavanpHbie reomMeTpuveckue  CBEICHHS 18 1
2 TpeyronbpHUK 26 1
3 [TapannensHbIC pSMBIC 20 1
4 CooTHo1IEHNS MEX1y CTOPOHAMU U YIiIlaMu 31 1
TpPEeYroJbHUKA
5} Hrorosoe noBTOpeHue 7 1
Bcero 102 S)
8 KJ1ace
Ne Tema KosaunyecTBo W3 HUX KOHTPOJIBHBIX
4acoB padot (K0,1-BO)
1 BBoiHOE TOBTOpEHME 2
2 YeThIpeXxyroJbHUKH 21 1
3 [Tnomans 14 1
4 Teopema [Tudaropa 11 1
S) [TooOHBIE TPEYTOIBHUKH 11 1
6 [Ipumenenne nmogoous 15 1
7 OKpyXHOCTb 19 1
8 HroroBoe nmoBTopeHue 10 1
Bcero 102 7
9 kanacc
Ne Tema KoanuecTBo W3 HUX KOHTPOJIbHBIX
4acoOB padot (Ko0s1-BO)
1 Bexropsl 18 1
2 Meroa koopauHAT 16 1
3 CooTHo1IEHNS MEX1y CTOPOHAMU U YIilaMu 25 1
TpeyroiapHuKa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB
4 JlnHa OKPY>KHOCTH U ILIOIIAb Kpyra 15 1
5 JIBrokeHuUs 12 1
6 HauanpHbie cBeICHHS U3 CTEPEOMETPUN 5
7 HroroBoe moBTOpeHME 8 1
Bcero 99 6
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