MyHununajabHoe 0I0/ZKeTHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«I{uyemMckasi cpeHsisi 001e00pa3oBaTe/IbHAsI IIKO0JIA»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO

3acepanue [1IMO 3am.upekTopa no YP ¥, l@embg KOIIbI

T '

yuMTeNei ecTeCTBeHHBIX T 7 A
' UYepn, e T
HayK ",;/)(y” Hypxusa M.H. gk, Tynwn C.B.
Yynposa H.T. 30.08.2023" TTpugas Ne 3530 71 o1-7

IIporokon Ne 1 ot 30.08.2023 30:08. 0-.'.; =

PABOYAS MNPOI'PAMMA YYEBHOI'O IPEJIMETA

«I"'eomeTpus»

7-9 Kjacchl
OCHOBHOE 00111ee 00pa3oBaHKe

HopmatuBHbIii cpok ocBoeHMs — 3 ToAa

Pa3paborana Ha ocHOBe:

OPUMEPHON IIporpaMMbl IO MaTeMaTHKE OCHOBHOro o0miero o0pa3oBaHus, aBTOPCKOU
nporpaMmbl 110 maremartuke B.®D. Byry3o. ['eomerpus. Pabouas nporpamma k yueOHuky JI.C.
Aranacad u npyrue. 7-9 xiaccsl. - M.: [IpocBenienue, 2013.;

B COOTBETCTBHH ¢ DenepalibHBIM T'OCYIAPCTBEHHBIM 00pa30BaTEAbLHBIM CTAaHAaPTOM
OCHOBHOI'0 00I111ero oopaszosanug (mpukaz MO u H P® ot 17.12.2010 r. Ne 1897 ¢ m3M.),
[IpuMepHO#i OCHOBHOM 00pa30BATENLHONM NPOrpaMMOM OCHOBHOI'O 00IIero o0Opa3oBaHUs
(mporokon DYMO 1o o61emy o6pazosanmio ot 08.04.2015 r. Ne 1/15).

Yymnposa Hagexxna TumodeeBHa, yaureap MaTeMaTUKHU

c. TpycoBo
2023 r.



HOACHUTEJIBHASA 3AIINCKA.

Pabowas mporpamma OCHOBHOTO oOIIero 0Opa3oBaHHs IO T€OMETPUU COCTaBJICHA Ha
ocHoBe @DYHIAMEHTAJIBHOTO sjpa cojepxkaHus oOmero oOpazoBanuss u TpeGoBaHuit K
pe3yibTaTaM OCBOCHHUS OCHOBHOHM 0011e00pa3oBaTenbHO MPOrpaMMbl  OCHOBHOTO OOIIEro
oOpa3oBanus, npeacraBieHHbIX B deneparbHOM TroCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE
oOmiero oOpazoBanusi. B Hell Takke YYHUTHIBAIOTCS OCHOBHBIE WAEU M MOJOXeHHS [IporpaMmer
pa3BuTHS W (QOPMHUPOBAHUS YHHBEPCAIBHBIX Y4YeOHBIX JMEHCTBHH IS OCHOBHOTO OOMIEro
oOpa3oBaHUsI.

OBnazseHue ydaluMUCS CHCTEMOI I'€OMETPUYECKHMX 3HAHMM M YMEHHMH HeoOXOIuMO B
[TOBCEHEBHOM >KM3HU JUIsl U3YUEHUS] CMEKHBIX JUCLMILIUNH U IIPOJOJDKEHUS 00pa30BaHusl.

[IpakTuyeckass 3HAYMMOCTH IIKOJBHOTO Kypca T'E€OMETpUH OOyCIIOBJIEHAa TeM, 4TO €€
O0OBEKTOM  SIBJISIFOTCSL  MPOCTPAHCTBEHHbIE  (OPMBI M KOJUYECTBEHHBIE  OTHOIICHMS
NeMUCTBUTENBHOTO MHpa. ['eomMeTpuueckasi MoAroTOBKa HEOOX0AUMa JUIsl TOHWMaHUs MPUHIIUIIOB
YCTpOIICTBAa M HCHOJb30BAaHHUSI COBPEMEHHOW TEXHUKH, BOCHPHITHS HAYYHBIX U TEXHUYECKUX
NOHATHM M uael. MaremaTuka sBISETCS S3bIKOM HAayKd M TeXHUKH. C €€ MoOMOUIbI0 Mojie-
JUPYIOTCS M U3y4aIOTCS SIBJICHUS U MIPOLIECCHI, TPOUCXOISIINE B IPUPOJIE.

I'eomeTpus sBHseTCS OAHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ecreuynBaeT
U3y4YeHHE JPYTUX JUCUUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K IMpeIMeTaM €CTECTBEHHO-
HAay4yHOTO ILMKJIA, B YAaCTHOCTH K (u3uke. Pa3BuTue JIOTMYECKOTOo MBIIIJIEHUS YYallUXCsl MPU
00yueHUU TEeOMETPUH CIOCOOCTBYET TAaKKE€ YCBOEHHUIO IPEAMETOB T'YMaHUTApHOIO LHUKJIIA.
[IpakTHyeckue yMeHHS W HaBBIKM T€OMETPUYECKOTO XapakTepa HEOoOXOIUMBI IJis TPYA0BOMH
NeSITeNbHOCTH U TPO(EeCCHOHABHON MOATOTOBKH IITKOJIBHUKOB.

Pa3Butne y ydamuxcs NpaBWIbHBIX NPEICTABICHUNH O CYIIHOCTH M TMPOUCXOKJIECHUU
reOMETPUYECKUX a0CTPaKIMi, COOTHOLUIEHUH PEATbHOTO M HJEAIBHOTO, XapaKTepe OTpaKeHHs
MaTeMaTUYEeCKOM HAyKOMW SIBIICHHI U MPOIECCOB PEATbHOTO MHpPA, MECTE TEOMETPUU B CUCTEME
HayK U pPOJM MaTeMaTU4YeCKOro MOJEIUPOBaHUA B HAaydyHOM IIO3HAHMM U B IIPAKTHKE
crocoOcTByeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a Takke (OPMHUPOBAHUIO
KayeCcTB MBILIUICHUS, HEOOXOIUMBIX JJIs aJalTallid B COBPEMEHHOM HH(OPMALMOHHOM
oOmiecTBe.

Tpebyst 0T ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHLEHTpAalUd BHUMAaHWI,
aKTUBHOCTH Pa3BUTOIO BOOOpa)K€HUs, N€OMETPUs PA3BUBACT HPABCTBEHHBIE YEPThl JMYHOCTH
(HaCTOWYMBOCTb,  LIEJNEYCTPEMJIEHHOCTh, TBOPUYECKYIO  AKTUBHOCTb, CAMOCTOSITEJIBLHOCTD,
OTBETCTBEHHOCTb, TPYAOIIOOME, JMCUUIUIMHY M KPUTUYHOCTh MBIIUIEHUS) M yMEHHE
apryMEHTHPOBAHO OTCTAUBaThb CBOM B3IJISAbI U YOEKICHMs, a TaKKe CIIOCOOHOCTh NMPUHUMATh
CaMOCTOSATEJIbHBIE PELICHUS.

I'eomeTpusi CyIIEeCTBEHHO paclIMpseT KpPYro3op ydalluXcs, 3HAKOMS UX C MHIYKLUUEH u
AenyKuuer, o000IeHneM U KOHKpeTH3alMel, aHaJIW30M M CHHTE30M, Kiaccupukanue u
cucremaTru3anuen, aOCTparupoBaHueM, aHajorued. AKTHBHOE HCIIOJIb30BAaHME 3a/ad Ha BCEX
JTanax y4eOHOTo Mpolecca pa3BUBAeT TBOPUECKUE CIIOCOOHOCTH IKOJIBHUKOB.

IIpu oOyyeHun reomeTpuu (OPMHUPYIOTCS YMEHHMS U HaBBIKHU YMCTBEHHOTO TpyAa —
IUTAaHUPOBAaHUE CBOEH paboThl, MOUCK palMOHAIBHBIX IyTeH €€ BBINOJHEHUs, KPUTHYECKas
OlleHKa pe3ynbTaToB. B mpouecce oOyueHHs TeOMETpPUM HIKOJIBHUKHM JIOJDKHBI HAaY4YHUThCS
U3JIaraTh CBOM MBICIIH SICHO U UCUEPIIBIBAIOLIE, JJAKOHUYHO U EMKO, TPUOOPECTH HABBIKU YETKOTO,
aKKypaTHOT'O ¥ TPaMOTHOTO BBIIIOJIHEHUSI MaTEMATUYECKUX 3aIUCEN.

Baxkneiimen 3amadeld IIKOJBHOTO Kypca TE€OMETPUM SBISETCS Pa3BUTHE JIOTUYECKOTIO
MbIIUIeHUS yyamuxcsi. CaMu OOBEKThl TeOMETPUYECKMX YMO3AKIIOYEHUH M TPHUHATHIE B
reOMETpUM  TMpaBWja MX KOHCTPYMPOBAHMS  CHOCOOCTBYIOT  (OPMHPOBAHUIO  yMEHUH
00OCHOBBIBaTh M JIOKA3bIBaTh CYXAEHUS, NPUBOAUTH UYETKHUE OMNpEICTCHHs, pa3BUBAIOT
JIOTUYECKYI0 MHTYUIUIO, KPaTKO U HATJSIHO BCKPHIBAIOT MEXAHM3M JIOTUYECKHX IOCTPOEHUM U
ydaT UX NpUMEHeHHuio. TeM caMbIM reoMeTpus 3aHUMaeT Beyllee MECTO B (OPMHPOBAHUHU
HayYHO-TEOPETUYECKOTO MBIIIEHUS LKOJbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (OpPMUPYS MOHMMaHUE KpacoTbl MU
U3AIIECTBA MAaTEeMAaTHUYECKUX PAaCCYKICHUH, CIOCOOCTBYSI BOCHPHUATHIO TEOMETPHUUYECKHX (OpM,



1)

2)

3)

YCBOCHHUIO IOHATUS CUMMETPUHM, I'€OMETPUs BHOCUT 3HAYUTEIIbHBIA BKJIAJ B OJCTETHYECKOE
BOCIIMTaHWE Yydamuxcs. E€ u3yueHue pa3BuBaeT BOOOpaKEHUE ULIKOJIBHUKOB, CYILECTBEHHO
o0oraimaeT 1 pa3BUBAET UX MPOCTPAHCTBEHHBIE MPEICTABICHHS.

OBIIAA XAPAKTEPUCTHUKA
KYPCATEOMETPHUMU B 7-9 KITACCAX

B kypce ycilOBHO MOHO BBIACIUTBH CIEAYIOLIUE CoAeprarenbHble nuHun: «Harmsagnas
reoMmerpusi», «l'eomerpuueckue  Qurypel», «/3MepeHHe TeOMETPUYECKHX  BEIUYUHY,
«KoopauHnate», «Bexktopel», «JIoruka u MHOKECTBa», «I'€OMETpHUs B HCTOPUYECKOM Pa3BUTUN.

Marepuan, otHocsamuiics kK JuHuu «Harnsanas reoMerpusp» (SJI€MEHTHI HarsHOU
CTEpPEOMETPHUN), CHOCOOCTBYET pA3BUTHUIO IMPOCTPAHCTBEHHBIX NPEICTABICHUI ydalllUXcsl B
paMKax U3y4eHus IJIaHUMETPHUH.

Copnepxanune pasaenoB «l'eomerpuueckue ¢Gurypbl» u «/3MepeHne IeoMeTpUUYECKUX
BEJIMYMH» HAIIEJICHO Ha IIOJy4eHHE KOHKPETHBIX 3HAaHUH O TIeOMETPUYECKOM ¢urype Kak
BOKHEHIIIEW MaTeMaTUYeCKOW MOJIETU JJIsi OMHMCAaHMs OKpykaromiero mupa. CucreMarnyeckoe
M3Y4YE€HHE CBOMCTB T€OMETPUUYECKUX (PUTYp TTO3BOJIMT Pa3BUTh JOTMUYECKOE MBILIUICHUE U TIOKa3aTh
IIPUMEHEHHE OSTHUX CBOMCTB IIpU PEIICHHM 3a1a4 BBIYUCIUTEIBHOIO M KOHCTPYKTHBHOI'O
XapakTepa, a TAK)Ke MPU PEIICHUH NTPAKTHYECKUX 3a/1a4.

Marepuan, OTHOCSIIMICS K conepkareabHbIM JHHUAM «KoopaunaTe» u «BekTopb», B
3HAYUTEJILHON CTENEeHU HECET B cebe MEeXINpeAMETHbIE 3HAHUS, KOTOPbIE HAXOIAT NMPUMEHEHHE
KaK B Pa3JIMYHbIX MaTEMAaTUYECKUX JUCIMUIUIMHAX, TAK U B CMEKHBIX IIPEMETaX.

OcoOeHHOCThIO THMHUU «JIOTMKAa M MHOKECTBa» SIBJISETCS TO, YTO NMPEACTaBICHHBINA 37€Ch
Marepuanl IPEUMYHNIECTBEHHO H3y4aeTcsl IPU PACCMOTPEHHMH PA3JIMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIONINI MaTepHal HAlleJIeH Ha MaTeMaTHYeCKoe pa3BUTHE ydaluxcs, GopMUpoBaHUE
Y HAX YMEHUS TOYHO, CKaTO U SICHO MU3J1araTh MBICIU B YCTHOW M IUCBMEHHOM PEYH.

JIuansa «l'eoMeTpus B HCTOPUYECKOM pAa3BUTHW» IpEeAHA3HA4YeHa Uil (OPMHUPOBAHUS
NPEJCTAaBICHUA O TEOMETPUU KaK 4YacTH 4YeJOBEUYECKOW KYJIbTYphl, Ul OOIIEro pa3BUTHS
IIKOJIBHUKOB, AJIS1 CO3JJaHUs KyJIbTYPHO-UCTOPUYECKOH cpesibl 00ydeHHU.

OININCAHME MECTA KYPCA B YYEBHOM I1JTAHE
basucHblli yaeOHbIN (0Opa30BaTeNbHBIN) IIJIaH HA U3YyYEHUE TEOMETPUU B OCHOBHOM IIIKOJIS
OTBOJUT 2 YYEOHBIX Yaca B HEJICIIO B TEUCHHUE KaKI0TO Tojia oOydeHus, Bcero 186 yaca.
7 Kiacc — 2 yaca B HEJIEJII0, HaYrHas CO BTOPOH 4yeTBepTH, uTtoro 50 u.;
8 kimacc — 2 4aca B Henento, 34 yueOHBIX HEJlenu, UToro 68 4.;
9 knacc — 2 4yaca B Henento, 34 yueOHBIX HeJlenu, UToro 68 .

JINYHOCTHBIE, METAIIPEJIMETHBIE
N MPEJAMETHBIE PE3YJIbTATbBI OCBOEHUSA COAEPKAHUSA KYPCA

[Iporpamma  oOecrieuyuMBaeT  JOCTM)KEHUE  CIEIYIOLIUMX  PE3y/lbTaTOB  OCBOCHMS
o0pa3oBaTesIbHON IPOrpaMMbl OCHOBHOI'O O0IIIEro 00pa3oBaHUs:

JUYHOCMHbIE:
(¢opMuUpOBaHME OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHMIO, TOTOBHOCTM M CHOCOOHOCTH
oOyyaromuxcs K caMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYYEHUIO U T10-
3HaHUIO, BBIOOpY JHanbHelmero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKUM B MHpe mpodeccuil u
npoeccuOHATBHBIX IIPEIIIOYTEHNH, OCO3HaHHOMY  IIOCTPOEHUIO VHIUBUIyAJIbHON
00pa30oBaTeIbHON TPAEKTOPHH C YUETOM YCTOMUMBBIX MO3HABATENILHBIX HHTEPECOB;
¢bopMuUpOBaHHE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;
¢dbopmMupoBaHHEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHMM U COTPYAHHUYECTBE CO
CBEpCTHHKAMM, CTApUIMMU U MJIAJIIUMHU B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKON U IPYIMX BUJIAX JESATEIBHOCTH;



4) yMmeHHe SICHO, TOYHO, 'PAMOTHO M3J1araTh CBOM MBICIH B YCTHOW M MMChMEHHOW peyH, IOHUMATh
CMBICJI TIOCTaBJIGHHOM 3aJaud, BBICTpaMBaTh AapryMEHTAIMIO, MPHUBOAUTH TPHUMEPHl |
KOHTPIPUMEPHIL;

5) KpPUTHYHOCTh MBIIUICHUS, YMEHHE pACIO3HABATh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh THIOTE3Y OT (aKTa;

6) KpeaTHBHOCTb  MBIINUICHUS, HMHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb MPHU  PEUICHUU
r€OMETPUYECKUX 3a/1a4;

7) yMeHHE KOHTPOJHUPOBATH MIPOIIECC U Pe3yIbTaT YUeOHOH MAaTeMaTHYECKOM JeATSIIbHOCTH;

8) CmocoOHOCTh K 3MOLMOHAILHOMY BOCHPHSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PELICHU,
pacCyXIEHUI;

Memanpeomemuuple:

1) yMeHHe CaMOCTOSITENILHO ILJIAHUPOBATH AITCPHATHBHBIC MyTH JOCTHIKCHUS IIEJIel, OCO3HAHHO
BbIOMpaTh HanboJiee 3 (eKTUBHbBIE CIIOCOOBI pelIeHUs] YYEOHbBIX U TO3HABATENbHBIX 33/1a4;

2) yMEHHE OCYIICCTBIISATh KOHTPOJb IO pe3ylbTaTy M MO CHOCOOy [eHCTBUS Ha ypPOBHE
MIPOU3BOJILHOTO BHUMAHHUS 1 BHOCUTH HEOOXOIUMBIC KOPPEKTHUBEHI;

3) yMeHHe aJieKBaTHO OICHHMBATh MPABWIBHOCTH WM OIIMOOYHOCTH BBHITIOJIHEHHS Y4eOHOHM 3aj1auu,
€€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHMUS;

4) 0CO3HAHHOE BIIAJICHUE JIOTHYECKUMH JICHCTBHSIMU OMNpPEICICHHUS TMOHATHH, 0000IIeHus,
YCTaHOBJICHUSI aHAJIOTUHU, KJIacCH(UKAIMM Ha OCHOBE CaMOCTOSITEILHOTO BBIOOpA OCHOBAaHWUU U
KPUTEPHEB, YCTAHOBIICHHSI POJOBUIOBBIX CBSI3EH;

5) yMeHHe yCTaHaBIMBATh MPHYMHHO-CIICACTBCHHBIC CBSI3HM, CTPOWTH JIOTMYECKOE pACCYXJICHHE,
YMO3aKII0YeHNE (MHIYKTUBHOE, JISAYKTHBHOE U 110 aHAJIOTHH) U BBIBOJIHI;

6) yMmeHwHe co3JaBaTh, IPUMEHSThH U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJICIH U
CXEMBI JIJISl pEIIeHHUsT yIeOHBIX U TIO3HABATEIBHBIX 32134,

7) yMeHHE OpPraHM30BbIBaTh YU4COHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMHU: OTPENENATh LENH, pacupenessaTh GYHKIUN U POJIM YYACTHUKOB, OOIIHE CIIOCOOBI
paboThl; yMeHuEe paboTaTh B TpyIe: HAXOAUTh 00IIee pelIeHHe W pa3pemarh KOH(IUKTH Ha
OCHOBE COIJIAaCOBaHHUS MO3ULIMNA M y4y€Ta HHTEPECOB; CIyIIaTh NapTHEpa; (HOpMYIHpPOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) dopmupoBaHHe M pa3BUTHE y4eOHOH M OOIIEHOJIB30BATEIHCKOW KOMIIETEHTHOCTH B 00JacTH
WCIO0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (MKT-komnerentHocTH);

9) nepBOHAYaNbHBIC MPEACTABICHUS 00 HIESIX M O METOJaX MAaTEeMaTHKH Kak 00 YHHBEpCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHHUS SIBJICHUN U MPOIIECCOB;

10) yMEHHE BUJIETh MAaTEMAaTUYECKYIO 33aJlauy B KOHTEKCTE MPOOJIEeMHON CUTyallud B IPYTUX
JUCHMILIMHAX, B OKPYKAIOIIEM MHUPE;
11) YMEHHE HAaXOJHUTh B PA3IUYHBIX UCTOUHUKAX MH(OPMAIHIO, HEOOXOIUMYIO ISl PELICHUS

MaTeMaTHYeCKUX MpoOsieM, U MPEeACTaBiIsATh €€ B MOHATHON ¢opMme; MPUHUMATH pEIIeHHE B
YCIOBUSX HEMOJIHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHON HH(pOpMAIINH;

12) YMEHHE TOHHMMATh M HCIOJb30BaTh MAaTeMAaTUYECKHE CPEICTBA HAIUIAIHOCTU (PUCYHKH,
YepTEeXH, CXEeMbI U JIP.) Ui WUTIOCTPAIIUH, UHTEPIIPETAIIMH, apTyMEHTAIUY;

13) YMEHHE BBIIBUTATh TUMIOTE3bI MPU PEIICHUU YYeOHBIX 33/1a4 ¥ MOHUMATh HEOOXOIUMOCTh
WX MPOBEPKH;

14) yMEHUE TPUMEHATh HWHIYKTUBHbIE U JAEAYKTUBHBIE CHOCOOBI pacCyXAE€HUH, BHUJIETH
pa3IUYHbIE CTPATETUN PELICHUS 3a1a4;

15) IIOHMMAaHUE CYIIHOCTH aJIrOPUTMUYECKUX MPEINUCAaHUl M YMEHHME [JEICTBOBAaTh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

16) YMEHHUE CaMOCTOSITEIbHO CTaBUTh LI€NIM, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI JUI pELIeHUs
y4eOHBIX MaTeMaTHYECKHX MpoOIeM;

17) YMEHHE IJIaHUPOBATh U OCYLIECTBIIATH JIEATEIBHOCTh, HAIIPABIECHHYIO Ha PEIICHUE 3a7a4
HCCIIEIOBATENIBCKOIO XapaKTepa;

npeomemmnoie:
1) oBnaneHue 6a30BBIM MOHSATHHHBIM anmapatoM IO OCHOBHBIM pasJiellaM COJepKaHMUS;
npeJcTaBiIeHne 00 OCHOBHBIX M3y4aeMbIX MOHATHUSAX (YMCIIO, reoMeTpudeckas (urypa) Kak Bax-



HEHIINX MaTeMaTHYECKHX MOJEIX, MO3BOJISIOMIMX ONKCHIBATh U M3Yy4aTh peajibHbIC MPOIECCHl U
SIBIICHHUS,

2) ymenue paboTaTh C TEOMETPUYECKHM TEKCTOM (aHAIU3UPOBATh, H3BJIEKATh
HEOO0X0MMYI0 HMH(OPMAIMIO), TOYHO M TPaMOTHO BBIpaXaTb CBOM MBICIH B YCTHOW U
MUCHMEHHOM peu C MPUMEHEHUEM MaTEMaTHYeCKON TEPMHUHOJIOTUN U CUMBOJIMKH, UCTIOJIb30BaTh
pa3nuyHbIe SA3BIKM MAaTEeMAaTUKH, NPOBOJUTH KiacCU(UKAIMH, JIOTHYECKHE OOOCHOBaHUS,
JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH;

3) oBJIaJIcHUE HABBIKAMH YCTHBIX, TMChbMEHHBIX, HHCTPYMECHTAIbHBIX BHIYUCIICHUN;

4) oBNaneHWE TEOMETPUYECKHM S3BIKOM, yMEHHE HCIIOJIb30BaTh €ro Ui OIHCAaHUs
NPEIMETOB  OKPYXA[OIIEro  MHUpa, pPa3BUTHE  IPOCTPAHCTBEHHBIX  MPEIACTABICHHA U
M300pa3sUTEIBHBIX YMEHHH, TPHOOPETEHNE HABBIKOB T€OMETPUIECKUX MTOCTPOCHUIA;

5) ycBoeHHME CHCTEMaTWYeCKUX 3HAHUH O TUIOCKHX (UTypax M UX CBOMCTBAX, a TaKKe Ha
HAarJsiIHOM YpOBHE — O TIPOCTEHINMX MPOCTPAHCTBEHHBIX TeJaX, YMEHHE MPUMEHSThH
CHCTEMaTHUYECKHE 3HAHUS O HUX JIIS PEIICHUS] TEOMETPUIECKUX U TIPAaKTUUYECKHX 3a/1a4;

6) yMeHHe H3MEepSTh UIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, WCHOJIH30BaTh (HOPMYIBI st
HAXOXKJICHHS MEPUMETPOB, TUIOMIAACH U 00bEMOB T€OMETPHIECKUX QUTYD;

7) yMeHHE TpPHUMEHSTh H3YYCHHBIC TMOHATHUS, PE3YIbTAaThl, METOABI JUIS PEIICHUs 3anad
MPAaKTUYECKOTO XapakTepa ¥ 3aJad M3 CMEXHBIX JUCHUIUIMH C HKCIOJIb30BAaHHEM TIPU
HE00XOIMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KATBKYISATOPA, KOMITBIOTEPA.

IIpexMeTHBIMM pe3yJbTaTAMHU U3y4YeHUS TIpeaMeTa «[ eoMeTpusy SBISIOTCS CIEIYIOITHE

YMEHUS:
7 kaace
YYCHHK JOJDKEH:

3HATh / MOHUMATh

- CYIIECTBO MOHATHS MAaTEMaTUYECKOTO JI0OKA3aTeIbCTBA; MPUBOIUTH MPUMEPHI I0KA3aTEIbCTB;

- KakuM 0Opa3oM TeOMEeTpHs BO3HHMKJIA W3 MPAKTUYECKUX 3a7ad 3eMIIEMEpPHS; MPUMEPHI
TEOMETPUUECKHX 0OBEKTOB M YTBEPKACHHUH O HUX, BAXKHBIX JJIs MPAKTHKH.

yMeTh

- TIOJIb30BaThCSl MATEMATUUYECKUM SI3IKOM JIJIsI OTTUCAHUS MPEIMETOB OKPYKAIOIIEr0 MHUPA;

- pacro3HaBaTh T€OMETPUUIECKUE (PUTYPBI, pa3IHYaTh UX B3AMMHOE PACIIOJIOKEHHE;

- m300paxkaTh TeOMETPHYECKHE (UTYpPHI; BBINOJHATh YEPTEKHU IO YCIOBHIO 3ajad;
OCYIIECTBJISATh MPeoOpa3oBaHus GUTyp;

- BBIYUCIIATH 3HAYCHHSI TEOMETPUYECKUX BEJIMYMH (JJIMH, YTII0B, TUIOIIAIeH, 00bEMOB);

- pemiaTh TEOMETPUYECKUE 3aJa4M, ONMUPAsICh Ha M3yYECHHBIC CBOMCTBA (UTYp W OTHOIICHUM
MEXTy HUMH, IIPUMEHSIS IOTIOJTHUTEIIbHBIC TIOCTPOCHHUS;

- TPOBOAWTH JOKa3aTelIbHBbIE PACCYXKACHHSA MPU PEUICHUH 3a7ad, HCIOJIb3YS H3BECTHBIC
TEOPEMbI, 0OHAPYKUBAsE BOSMOKHOCTH JIJIs1 UX UCTIOJIB30BAHUS;

HCNOJIb30BATh NPHOOPETEeHHbIe 3HAHUS M YMEHHUSI B TNPAKTHYECKON IesiTeIbHOCTH H
MOBCEIHEBHOM KU3HM IJIf:

- OIMCAHUS pealbHbIX CUTYallUN Ha SI3bIKE T€OMETPHUU;

- peIIeHHs] TPAKTHYCCKUX 3a]ad, CBA3aHHBIX C HAXOXKJICHHEM T'€OMETPUYECKUX BEIUYUH
(McTonB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKHE CPEACTBA);

- TIOCTPOGHUH TEeOMETPUYECKUMHU UHCTPYMEHTaMu (JIMHEWKa, YroJbHUK, LHUPKYIb,
TPAHCIOPTHP).

8 knacc

Yyammuecs 10JKHbI YMeTh:
MOJIb30BaThCA SI3BIKOM I'€OMETPUH ISl OMUCAHUS IPEAMETOB OKPYKAIOIIET0 MHPa;
pacno3HaBaTh TeOMETpUYecKue GUTYphI, pa3indyaTh UX B3aUMHOE PACIIOJIOKEHHE;
n300pakaTh TEOMETPUYECKHE (PUTYPHI; BBIMOJIHATH YEPTEIKH IO YCIOBHIO 3a/1ad; OCYLIECTBIISATH
npeobpazoBaHus GUryp;
BBIYHUCIIATH 3HAYEHHSI TEOMETPHUYECKUX BEIMYMH (JUTMH, YIIIOB, IUIOINA/ACH), HAXOIUTh CTOPOHBI,
YIJIBI U TUIOIIAAN TPEYTOJIBHUKOB, YETBIPEXYTOJILHUKOB;



pemaTh TeOMETPUUYECKHE 3a/1a41, OIUPAsiCh Ha U3yYCHHbBIE CBOWCTBA (PUTYP U OTHOILICHUHA MEXIY
HUMH, TPUMEHSA JIOTIOJHUTENBHBIE IOCTPOCHUS, alreOpandyeckuii W TPUTOHOMETPHUYECKHMA
anmnapar, U1eu CUMMETPUH;

IIPOBOJUTH JI0KA3aTEIbHbIE PACCY)KJIEHUS IIPU PELICHUM 337ay, UCIOJIb3ysl U3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMOXKHOCTH ISl KX MCIIOJIb30BAHUS;

pelarh NpocTeline INIAHUMETPUUECKUE 3aJa4l B IIPOCTPAHCTBE;

HCIIO0JIL30BATh MNPUHOOpeTeHHbIe 3HAHUSI M YMEHHS] B INPAKTHYECKOH /JIeSTeJIbHOCTH H
NOBCEeHEBHOM KU3HHU JUIS:

ONMCAHUS PEAJIbHBIX CUTYalUi Ha A3bIKE FEOMETPUH;

pacyeToB, BKIIOYAIONINX MPOCTEHIIINE TPUTOHOMETPHUYECKHIE (DOPMYJIBI;

pelleHHs MPAaKTUYECKUX 3ajady, CBSI3aHHBIX C HAXOXICHHUEM TI€OMETPUYECKHX BEJINYUH
(Mcnonb3ys MpU HEOOXOAUMOCTHU CIPABOYHUKH U TEXHUUYECKHE CPEACTBA);

MOCTPOCHUI F€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHENKA, YrOJIbHUK, HUPKYJIb, TPAHCIOPTHP

9 knacc

YUAWUIICA 00TIHCEN:

3HATL/MIOHUMATD

CYIIECTBO MOHATHS MaTEeMAaTHYECKOTO JI0KA3aTEIbCTBA; TPUMEPHI TIOKA3ATEIbCTB;
CYIIECTBO MOHATHS AJITOPUTMA; TPUMEPHI AITOPUTMOB;

KaK HCHOJIb3YIOTCS MaTeMmaThdeckue (OpMysbl, YpaBHEHHS M HEpPaBEHCTBA; IMPUMEPHI UX
MIPUMEHEHHUSI JUISl PEICHHS] MAaTEMAaTHYECKUX U NMPAKTUYECKUX 3a/1a4;

KaKk MareéMaTU4dCCKH OIPCACICHHBIC q)yHKHI/II/I MOTYT ONHUCBIBATE PCAJIbHBIC 3aBHUCHUMOCTH;
IMPHUBOJUTH MPUMEPLI TAKOTO OITMCAHNA,

KaK MOTPeOHOCTH MPAKTUKU MPHUBEIU MAaTEMaTHYECKYyI0 HayKy K HEOOXOJIMMOCTH pacIIUpEHUS
MOHATHS YUCIIA;

BEPOSITHOCTHBIA ~ XapakTep MHOTHX 3aKOHOMEPHOCTEH OKpYXKAalollero MHpa; MpUMEpsI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

KakuM o0O0pa3oM TeoMeTpusl BO3HHMKJIA W3 TMPAKTUUYECKUX 3ajad 3eMJieMepus;  MpUMEpbI
reOMETPUUECKUX 0OBEKTOB U YTBEPHKICHUHN O HUX, BAXKHBIX JJIS1 IPAKTUKH;

CMBICTT ~ MJealM3alliy, TMO3BOJIAIOIIEH pemarb 3aJaud  peajbHON  JIeHCTBUTENBHOCTH
MaTeMaTU4YeCKUMH METOIaMU, PUMEPbI OLTUOO0K, BO3HUKAIOIIUX MPU HICATH3 AN}

yMeThb:
HOJIb30BAThCS OCHOBHBIMU CIMHUIAMY JUIMHBI, IUIOLIAH, 00beMa; BBIpaXKaTh Oojiee KpPyIHbIC
SIIMHUIIBI Yepe3 0oJiee MeNKUe U Ha0OoPOT;

COCTaBJISITh OYKBEHHBIC BBIPAXKCHUs M (OPMyNBl IO YCIOBUSM 3a1ad; OCYIIECTBISATh B
BBIPXKCHHSX U (OPMYJIax YUCIOBBIC NOACTAHOBKU H BBIIIOJIHATH COOTBETCTBYIOIINE BHIYMCIICHHUS,
OCYILECTBIISATh TOJCTAHOBKY OJHOTO BBIPOKCHHS B JAPYroe; BbIpaxarh U3 (GOpMya OIHY
HEPEMEHHYIO Yepe3 OCTalIbHBIC;

peliaTh TEKCTOBBIC 3a/aull  ajireOpandyecKuM METOJOM, HWHTEPIPETUPOBATh MOTYyYCHHBIH
pe3yNbTat, MPOBOJAUTH OTOOP PELICHHH, HCX01 U3 POPMYITHPOBKH 3a/1a4H;

n300paXkaTh YUCIa TOYKAaMH Ha KOOPHMHATHOW MPSMOH;

OTIPENETSATh KOOPAHMHATHI TOYKH IUIOCKOCTH, CTPOUTH TOUKH C 33aHHBIMH KOODJHHATAMU;
MPOBOJNTH HECIIOKHBIE JJOKAa3aTeNIbCTBA, MOJIYyYaTh MPOCTEHIINE CIEACTBUS W3 M3BECTHBIX WU
paHee TIONy4eHHBIX YTBEP)KICHHUI, OIICHUBATh JIOTUYECKYIO IPAaBWIBHOCTh PACCYXICHHH,
UCIIOJIB30BATh MPUMEPHI ISl HIUTIOCTPALIMU U KOHTPIPUMEPHI TS OTIPOBEPKEHUS YTBEPIKACHHIA;
MIOJIb30BaThCS S3BIKOM F€OMETPUH ISl OMTUCAHUS MIPEJAMETOB OKPYKAIOIIEr0 MUPA;

pacno3HaBaTh TeOMETpUYecKue GUTYpBI, pa3indyaTh UX B3aUMHOE PACIIOJIOKEHHE;

n300pakaTh TEOMETPUYECKHE (PUTYPBI; BBIMOJIHAT YEPTEIKH MO YCIOBHIO 3a/1ad; OCYLIECTBIIATH
npeobpazoBaHus GUryp;

pacro3HaBaTh Ha 4YepTeXax, MOJENsIX U B OKpyXKawmeld 0O0CTaHOBKE OCHOBHBIC
POCTPAHCTBEHHBIE TeIA, N300paXKaTh HX;



B IIPOCTEUIINX CIy4asiX CTPOUThH CEUCHHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

MPOBOJIUTH OIEPALMU HAJ BEKTOPAMHM, BBIYHUCIATH JUIMHY M KOOPAMHATHI BEKTOPA, YrOJl MEXKIY
BEKTOPaMHU;

BBIUMCIIATH 3HAYECHUS T'€OMETPHUYECKUX BEIMYUH (IUIMH, YIJIOB, IUIOINAACH, 00BEMOB), B TOM
gyucne: it yraoB or 0 go 1800) ompenensats 3HaUY€HUS TPUTOHOMETPUYECKUX (DYHKIMIA 110
3aJJaHHBIM 3HAYCHUSM YTJIOB; HaXOAWUTh 3HAUCHHS TPUTOHOMETPUYECKHX (PYHKIMH M0 3HAYCHHIO
OJTHOW M3 HHUX, HAXOJUTh CTOPOHBI, YIVIBI W IUIOMIAJH TPEYroJbHHUKOB, JUIMHBI JIOMAHBIX, AYT
OKPYXHOCTH, IIJIOIIAJ/ICH OCHOBHBIX T€OMETPUIECKUX (DUTYp U GUTYP, COCTABICHHBIX U3 HUX;
permaTh TeOMETPUUYECKHE 3a/1a41, OTIUPAsiCh Ha U3yYSHHBIE CBOWCTBA (PUTYP W OTHOILICHUA MEXITY
HUMH, TIPUMEHSS JOTIOJHUTENbHBIE IIOCTPOCHUS, aNreOpandeckKuii W TPUTOHOMETPUYECKUI
ammapar, uieu CHMMETPHUH;

MIPOBOJIUTH JIOKA3aTeNbHBIE PACCYKIICHHS TIPU PEHICHUHU 3aad, UCIOJb3ysS M3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMOKHOCTH ISl KX MCIIOJTb30BAHUS;

pemaTh MPOCTeHITNe TUTAHUMETPHYECKUE 3a/1a91 B TIPOCTPAHCTBE;

HUcnoab3oBaTth npuOOpPeTeHHbIE 3HAHUSI M YMEHHSI B NMPAKTHYECKOW /1esiTeJIbHOCTH H
MOBCEeIHEBHOM KU3HU JJISA:

pELICHHUS] HECIOKHBIX MPAKTUYECKUX PACUETHBIX 3a]a4, B TOM YHUCJIE C HCHOJIb30BAHUEM MPHU
HEOOXOMMOCTH CIPABOYHBIX MAaTEPUAJIOB, KATBKYJIATOPA, KOMITBIOTEPA;

YCTHOW TPUKHUAKKA M OIEHKU pEe3ylbTaTa BBIYMCIEHUW; MPOBEPKH PE3YJIbTaTa BBIYMCIECHUSA C
HCMOJIb30BAHUEM PA3JIMYHBIX TPUEMOB;

WHTEPHIPETAMUA PE3YJIbTATOB PEUICHHS 3a7a4 C yY€TOM OTPAHMYECHUH, CBS3AHHBIX C PEaIbHBIMU
CBOMCTBAMM pacCMaTPUBAEMBIX MPOLIECCOB U SIBJICHUI;

BBITIOJIHEHUS pacueToB Mo GopMysaM, cocTaBleHUs (GOPMYII, BBIPAKAIOIINX 3aBUCUMOCTH MEXKY
peaIbHBIMU BEJIMYMHAMU; HAXOKICHHS HY>)KHON (JOpMYJIBl B CIIPABOYHBIX MaTepuaiax;
MOJICIMPOBAHNS MPAKTUYECKUX CUTyalMd W UCCIENOBAHMM IOCTPOEHHBIX MOJEIEH C
MCIO0JIb30BAHMEM ammapara anreOpbl;

OTHCAaHUS 3aBUCUMOCTEH Mexay (U3HUECKUMU BEIMYMHAMHU COOTBETCTBYIOIIMMH (HOopMyTaMu
IIPU UCCJIETOBAHUM HECIOKHBIX MPAKTUUECKUX CUTYaALNN;

BBICTPaWBaHUs apryMEHTAllMU MIPU JOKa3aTelbCTBe (B opMe MOHOJIOTA U AUAJIOTa);
pacro3HaBaHUsl  JIOTMYECKHM  HEKOPPEKTHBIX  PACCYXKICHWI;  3allUCH  MaTeMaTH4YEeCKUX
YTBEPKICHHM, 10Ka3aTeNIbCTB;

pelIeHHs TMPaKTUYECKUX 3a7ady B TIOBCEIHEBHON U MNpPO(EeCcCHOHATBbHOM NEATENbHOCTH C
MCI0JIb30BAHMEM JCHCTBUI C YUCIaMHU, JUIUH, TUIOIA/ei, 00beMOB;

ONMCAHUs PEAIbHBIX CUTYalluld HA A3BbIKE T€OMETPUU;

pacueToB, BKIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPHUYECKHUE (DOPMYIIBI;

pelIeHusi FTEOMETPUUYECKUX 334 C UCIOJIb30BaHUEM TPUTOHOMETPUU

peuieHuss NPAKTUYECKUX 3a/ad, CBS3aHHBIX C HAXOXKJIEHUEM TI€OMETPUYECKUX BEJINYMH
(Mcmonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKHE CPEACTBRA);

MOCTPOCHUI T€OMETPHUUECKUMH HHCTPYMEHTaMU (JIMHEWKA, YroJIbHUK, HUPKYIb, TPAHCIOPTHD).

COJEP)KAHUE YYEBHOT' O ITIPEJIMETA

I'eomerpus

I'eomeTpuuyeckue purypbl

@urypbl B reoMeTPUH H B OKPYKal01IeM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHue NMPEACTABICHUN O METANpPEAMETHOM MOHSATHH
«purypar.

Touka, nmuHUSA, OTPE30K, MpsMas, JIyd, JJIOMaHasi, INIOCKOCTh, YroJl, OMcCeKTpuca yria u ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cuMMeTpHsi TeoMeTpuueckux Quryp. LleHTpanbHas cUMMETpUsi TeOMETPUUECKUX

dburyp.



MHOroyroJbHuKH

MHOroyrojapHMK, €ro »3JEMEHTbl M €ro CcBoMcTBa. Pacno3HaBaHHe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Bvinykivie u Hegvinykivle MHO20y20abHuKu. 1IpaBUIIbHbIE MHOTOYT OJIbHUKH.

Tpeyronsauku. Beicota, Menamana, OWCCEKTpHUCa, CpeIHSS JIMHUS TPEYroJbHHKA.
PaBHOOE/IpEHHBII TPEYrOJNIbHUK, €ro CBOMCTBA M NPU3HAKU. PaBHOCTOPOHHMI TpPEyroJbHUK.
[IpsAMOYrobHBIM,  OCTPOYIOJbHBIM,  TYIOYIOJBHBIA  TPEYrOJbHUKU.  BHemHue  yrisl
TpeyrojpHuka. HepaBeHCTBO TpeyrojbHUKA.

YerbipexyronpHuku. [lapamienorpamm, pomO, NpsIMOYroJIbHMK, KBaapaT, Tpamerus,
paBHOOenpeHHas Tparenus. CBOKWCTBA M NMPU3HAKK MapajuieJiorpaMmma, poMoa, mpsiMOyroJibHUKA,
KBaJpara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, KpYyr, HMX D3JEMEHTbl U CBOWMCTBA; LEHTpPaJbHbIE U BIUCAHHBIC YIJIBI.
KacarenbHast u cexywas K OKpYKHOCTH, uUx ceoticmea. BIuCaHHbIE M ONMCAHHBIE OKPYKHOCTH
JUISL TPEYTOJIBHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHBIX MHO20)201bHUKOS.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIE TeJia)

MHnozcoepannuk u e2o anemenmol. Hazganus MHO202PAHHUKOB C PA3HbIM NONONCEHUEM U
Koauyecmeom 2pareni. llepBUYHBIE NPENCTABICHUS O NHUPAMUJIE, NapaJUIeNeNuIene, Ipu3Me,
cdepe, mape, MWIMHAPE, KOHYCE, UX DJIEMEHTAX U MPOCTEHUIITNX CBOMCTBAX.

OTHOmeHust

PasencrBo guryp

CBoiiCTBa paBHBIX TPEYrOJBHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku M CBOMCTBa NapaieNbHBIX MNPAMBIX. Akcuoma napannenvhocmu Eexnuoa.
Teopema Daneca.

IlepnienauKy.IsIpHbIE NPAMBIE

[Ipsmoit  yron. Ilepnenmukynsap k npsamoi. Hakmonnas, npoekuus. CepeauHHbIN
MePIEeHIUKYIAP K oTpe3ky. Ceolicmea u npusHaku nepneHOUKyIapHOCmU.

Ilooobue

Ilponopyuonanvuvie ompesku, noooodue ¢ueyp. Ilooobnvie mpeyeonvruku. Ilpuznaku
nooobus.

B3aumHoe pacnosioxkeHue IPSIMOA U OKPY)KHOCTH, 08YX OKPYIHCHOCELL.

HN3mepeHus U BbIYHMCICHUSA

Beauuunbl

[Tonarue Bennuunsl. [[nuna. U3mepenne mummnbl. EquHunel n3mepenus JUiMHbl. Bennunna
yria. ['pagycHas mepa yria.

[TonsaTre o Tomaau MWIOCKOW (GUTYphI U ee cBoiicTBax. M3mepenue miomanei. EauHuIs
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne 00 obveme U ero cpoiictBax. M3mepenue oobema. EqunHuibl uamMmepeHus
00BEMOB.

HN3mepeHus U BbIYMCICHUSA

NHcTpyMeHTBl 11 U3MEPEHUN U MOCTPOEHUI; U3MEPEHUE U BBIUMCICHUE YIJIOB, JUIMH
(paccrosiamii), momaneil. TpuroHoMmerpuueckue (YHKIMH OCTPOrO yIiia B MNPSMOYTOJIbHOM
TpeyroinsHuke IpuconHomempuyeckue ¢yukyuu myno2o yend. BplYHCIEHHE 3JIEMEHTOB
TPEYTrOJIbHUKOB C MCHOJb30BAaHHUEM TPUTOHOMETPUUYECKUX COOTHOLICHHH. PopMynbl MIIOMIAAN
TpEYrojibHUKA, Mapajule]iorpaMMa U €ro YacTHBIX BHUAOB, (OPMYIbl IJIHMHBI OKPYKHOCTH H
wiomaau kpyra. CpaBHeHue u BeluucieHue miomanaeil. Teopema Iludaropa. Teopema cumnycos.
Teopema Kocunycos.

Paccrossnus

Paccrosinne Mexnay Toukamu. PaccrosiHHMe OT TOYKM 10 NpsAMOH. Paccmosnue medcoy
Queypamu.

I'eomeTpuyeckue nocTpoeHns

I'eomeTpuueckue MOCTPOESHUS sl WIUTIOCTPALIMH CBOMCTB T€OMETPUUECKUX (QUTYp.



WHcTpyMeHTBI U1 TOCTPOSHUN: LIUPKYJIb, IMHEWKA, YIOJIbHUK. [Ipocmetiuue nocmpoenus
YUupKyniem U JUHEUKOU. HOCMpOoeHue OUCCEeKmpucvl yend, NepneHOuKyIapa K NpsaMoll, yeia,
PABHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CMOPOHAM, 08YM CIMOPOHAM U Y2y MeNHCOY HUMU,
CMOPOHe U 08YM NPUNEHCAUUM K Hell YeIdM.

[lenenue ompesxa 6 0aHHOM OMHOUIEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanusn

[Tonsitme  mpeoOpazoBanms.  llpencraBieHne O~ METaNpPEeIMETHOM  TIOHSATHHU
«tpeobdpazoBanuey. I1odoobue.

JABukenust

OceBasi M LEHTpaJibHasi CUMMETPUS, NOBOpOmM U napaiienvhviii nepenoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[Tonatue BekTOpa, NEHCTBUA HAJ BEKTOPAaMHU, HCIIOJIH30BAaHHUE BEKTOPOB B (PHU3HKE,
PA3n0dHCeHUe 8eKMopa Ha CoOCMagsaowue, CKAIapHoe npouzeedeHue.

Koopaunartsi

OcHOBHBIE IOHSTHUS, KOOPOUHAMbL 8EKMOPA, pACCMOoAHUe Mexcdy moykamu. Koopounamol
cepedunsvl ompeska. Ypasuenus guzyp.

Ipumenenue 6ekmopoé u KOOpOUHaAm 01 peueHusi RPOCMeUUX 2eOMEeMPUUECKUX 3a0aY.

HcTropust MaTreMaTUKH

Bosnuknogenue mamemamuku Kaxk Hayku, smanvl ee pazsumus. OCHOBHble paszoenvl
Mamemamuxu. Beioaowuecsa mamemamukuy u ux 6K1ao 8 pasgumue HayKu.

beckoneunocmv muoocecmea npocmuix yucen. Yucna u onunsl ompesxos. Payuonanvuoie
yucna. Ilompedbnocmo 6 uppayuonanvruix yuciax. Llxona Iugazopa

3apoocoenue anceopvr 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue OykeeHHolU
cumeonuxu. Il. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o HaxodcoeHuu ¢hopmyn KopHel
aneebpaudeckux ypasHenuil cmenerei, oonvuux uemvipex. H. Tapmanvs, [owc. Kapoano, H.X.
Abenwv, 3. I'anya.

llosaenenue memooa KoopOuHam, no3801410ULE20 NEPesooUmMd 2eomempuyecKue 00beKmuyl
Ha A3blk aneedpuol. Ilosenenue epagukos gyuxyui. P. [Jexapm, I1. @epma. [Ipumepol paziuunwix
cucmem KOOpoOuHam.

3aoaua Jleonapoo I[luzanckozco (@ubonauuu) o kponuxax, uucia Pudbonayuu. 3adaua o
waxmamuou oocke. Cxo0UMOCHb 2e0MempUieckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, aszapmuvle uepvl. 1. Depma,
b.I1lackane, A. bepuynnu, A.H.Koamozopos.

Om semnedenus k ceomempuu. Ilughazop u ezo wwxona. @anec, Apxumeo. Ilnamon u
Apucmomens. I[locmpoenue npasuibHbix MHO20Y20NbHUK08. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue kyboa. Hcmopus uucna m. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuti. Hcmopus namozo nocmynama.

T'eomempus u uckycemeso. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnamu Auaxcaeop, dpamocghen u Apucmapx o
pasmepax Jlynoi, 3emnu u Connya. Paccmosnus om 3emau 0o Jlhymer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuil,
11.J1.Yebwiwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u Hagueaykux Hayx,
paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.



TEMATHYECKOE IINTAHUPOBAHUE

Ne
naparp

ada

Coneprxanue maTepuana

Koi-Bo yacos

XapaKkTepuCTHKa OCHOBHBIX BUIOB JICATEIILHOCTH YUEHHKA (HA YPOBHE YIeOHBIX
JeNCTBUIN)

7 xkaace — 50 yaca

I'naBa I. HayanbHbIe reoMeTpHYecKue

7
CBeJCHUA
1,2 [lIpsmas u otpe3ok. JIyd u yrou 1 OOBSCHITh, YTO TaKOE OTPE30K, Jyd, Yroji, Kakue (GUrypbl Ha3bIBAlOTCS PAaBHBIMH, Kak
3 |Cpasnenue otpeskos n yrios 1 CPaBHUBAIOTCS M H3MEPSIOTCS OTPE3KH H YIIIbI, 4TO TAKOE IPajiyC U rpajlyCHas Mepa yria, KaKoi
JI3MeDOHIe OTheskon. V3Mencrie yrojd HAa3bIBAECTCA IIPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTBIM, YTO TAKOE CEpPEAUHA OTpe3Ka U
4.5 p p : p 2 OuCcekTpruca yria, KaKhe YIJbl Ha3bBAIOTCS CMEXKHBIMH H KaKH€ BEPTHUKAILHBIMU;
yrHOB Q)OpMyHI/IpOBaTB 1 000CHOBEIBATH YTBEPXKACHUA O CBOMCTBaX CMEXHBIX U BEPTHUKAJIBHBIX YTJIOB,
6 |[lepneHAUKYISIPHBIC IPSMBIC 1 OOBSCHSTH, KAKHE NPSMbIC HA3bIBAIOTCS TEPIIEHANKYISPHBIMU; (POPMYINPOBATh H 00OCHOBHIBATD
Perrenve 3a1au 1 YTBEP)KACHUE O CBOMCTBE JIBYX NPSMBIX, NEPICHIUKYJSPHBIX K TpeThel; M300paxkaTh H
T T T vy —— pacrio3HaBaTh yKa3aHHBIC MpocTedmme (GUTYyphl Ha UYepTEekKax; pemaTh 3a7add, CBS3aHHBIE C
N 1 STUMHU TIPOCTEHIINMU PUTYpaMHU
3HaHuM. KoHTpOIb
I'naBa 2 TpeyrosbHuKH 14 OOBICHATE, Kakasi (UTypa Ha3bIBACTCS TPEYTOIHLHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHEI, YIIIBI U
TlepBblii  MpU3HaK  paBeHCTBA HepUMETp TPEYroibHUKA, KaKOW TPEYroJbHUK HA3bIBACTCS PABHOOCAPEHHBIM W KaKOM
1 TPEYIOTBHHKOR 3 PaBHOCTOPOHHHM, KaKu€ TPEYTOJbHUKH HA3bIBAIOTCS PaBHBIMU; M300pakaTh U PAClO3HABATh HA
M 5 YepTeKax TPEYroNbHUKHA M MX JJIEMEHTHI; (JOPMYIUPOBATH U JJOKAa3bIBATh TEOPEMBI O MPH3HAKAX
2 CANAHEL, MCCCKTPHCHI 1 3 paBEHCTBA TPEYrOJILHUKOB; OOBSICHATH, YTO HA3bIBACTCS MEPICHIMKYISAPOM, MPOBEAEHHBIM U3
BBICOTBI TPCYrOJIbHUKA TAHHOM TOYKU K JAHHOH MPSAMOii; GOpMYIIHPOBATH U JOKAa3bIBATh TEOPEMY O MEPICHIUKYIISPE K
3 Bropoii wu Tpetmii INpU3HAKU 3 NpsAMOif; OOBACHATb, KaKME OTPE3KM HAa3bIBAIOTCA MeJMaHOH, OMCCEKTpHCOH M BBICOTOMH
PaBEHCTBA TPEYrOJILHUKOB TPEYroibHUKa; (OPMYTHUPOBATh W JIOKA3bIBaTh TEOPEMBbI O CBOMCTBaX pPaBHOOCIPEHHOTO
4 [3amauu ma nocrpoenue 2 TPEYroJbHUKA; pellaTh 3aJavd, CBS3aHHBIC C MPU3HAKAMH DABCHCTBA TPEYrOJLHUKOB U
P > CBOMCTBAMU PaBHOOEIPEHHOTO TPEYroJbHUKA; (HOPMYJIMPOBATH OIPEACICHUE OKPYKHOCTH;
CLICHHNC 3a1at OOBSCHATH, YTO TAKOE IICHTP, PaaMyc, XOpJa M JHAMETP OKPYXKHOCTH; peIaTh MPOCTEHIIHe
3a7a4d Ha MMOCTpOeHUE (MMOCTPOEHHE YIJia, PaBHOTO IaHHOMY, MOCTPOCHHE OHMCCEKTPHCHI YIJa,
OGOBLIEHNE ¥ CHCTEMATH3ALIS [MOCTPOCHUE TMEPIEHANKY/SIPHBIX TPSAMBIX, MOCTPOCHUE CEPEIUHBI OTpPe3Ka) W OoJiee CIIOKHBIC
sHanuit, KOHTpob 1 3a7a4yM, HCIONB3YIONIME YKa3aHHbIC MPOCTCHINNE, COMOCTABISATh MONYyYCHHBIH pE3yiIbTaT C
) YCIIOBHEM 3a/1auH; aHaJIN3UPOBATH BO3MOXHBIE CIy4an
I'aasa 3 [apauienbHbIe NPpIMbIe 9 DopMyITUPOBATH ONPEIe/ICHNE TapaluIeIbHBIX MPSAMBIX; O0BACHATH C TIOMOIIBIO PUCYHKA, KaKue
TIpH3HAKKM NapaleNbHOCTH ABYX yIIIbl, O0Opa30BaHHBIC MPH I[EPECEUYCHUH JBYX MPAMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT
1 TPAMBIX 3 JeKAIIMMH, KakHe OJHOCTOPOHHHMH W KaKWe COOTBETCTBEHHBIMH; (DOPMYJIHpOBaTH U
> 3 JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINE IIPH3HAKU NAPAIUIETBHOCTH JIBYX HPSAMBIX; OOBSCHATH, YTO
AkcruoMa napajijienbHbIX MPSMBIX




Pemenue 3amau

TAKOC aKCHUOMblI I'COMCTPUH M KAKUC AKCHOMBI YIKE HCIIOJIb30BAJIUCH PAHCC] q)OpMyIII/IpOBaTI)

O0001IeHUE U CUCTEMATU3ALIUS

AKCUOMY IMapaJlJICIIbHBIX MPSMBIX U BEIBOAUTH CJICACTBUA U3 Heé; (I)OpMyJ'II/IpOBaTI) 1 JO0Ka3bIBaThb
TCOPEMbBI O CBOMCTBax napauiCiIbHbIX  MPAMBIX, O6paTHI)IC TeOpeMaM O IIpU3HAKax
MMapauICJIbHOCTHU, CBA3AHHBIX C HAKPCECT JICKAIIMMHU, COOTBETCTBCHHBIMH WU OJHOCTOPOHHUMU
yrijiaMu, B CBA3HU C 3TUM O6’bﬂCHﬂTb, YTO TAaKOC€ YCJIIOBUC U 3aKIIIOYCHUEC TCOPEMEI, KaKasd TCOpEMa

. 1 Ha3bIBaeTCsl OOPATHOM 1O OTHOIICHHUIO K JAHHOW TEOpEeMe; OOBSACHATh, B UEM 3aKITFOYACTCS METOJ
3HaHui. KoHTposih I0KA3aTeNbCTBA OT HPOTUBHOTO: (hOPMYIHPOBATH M JOKA3hIBATh TEOPEMBl 00 yraax ¢
COOTBETCTBEHHO ITapaJUIEIbHBIMA M IEPIEHAUKYIAPHBIMA CTOPOHAMH; IPUBOAUTL IIPUMEPDI
WCIOJIb30BAHMSI ATOI0 METOa; pellaTh 3a7aud Ha BBIUUCIICHUE, JI0KA3aTEIbCTBO U MOCTPOCHHE,
CBs3aHHBIC C ITapalJICIbHBIMU ITPSIMBIMU
I'naBa 4. CoOTHOLIEHUSI MEXKTY 16 DopMynUpOBaTh U JI0KA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIIE/ICTBUE O BHEIIHEM
CTOPOHAMM U YIJIAMM TPEYIroJIbHUKA yIJie TPEyroJIbHUKA, MPOBOJUTH KIACCU(UKAIMIO TPEYrOJILHUKOB IO yriaM; (GOpMYyIUpOBaTh U
1 CyMMa YIJIOB TPEYrobHHKa 2 I0Ka3bIBATh TEOPEMY O COOTHOILIECHHUAX MEXIY CTf)pOHaMH U yIJIaM{d TpeyrojbHUKa (mpsMoe U
0o0paTHOE YTBEPXKIACHHMsI) M CIEACTBUS M3 HeE, TeopeMy O HEPaBEHCTBE TPEYroJibHUKA;
CooTHoreHus MeX Ty CTOPOHAMHU (dbopMynupoBaTh ¥ JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX NPSMOYIOJBbHBIX TPEYroJIbHUKOB
2 U yrjiaMu TpeyroJbHUKa 3 (IpSIMOYTOJNIBHBIA ~ TPEYrodbHUK ¢  yruioM 30°, TpU3HAKW paBEHCTBA  MPSMOYTOJBHBIX
TPEYTOJBLHUKOB); (POPMYIUPOBATH OMPEICICHUS] PACCTOSHUS OT TOYKU IO MPSIMOU, PACCTOSHHUS
O030p 1 KOHTPOJIb 1 MEXAY MNapajuleIbHBIMU MPSIMBIMH; pelIaTh 3aJadyd Ha BBIYHUCIEHHUA, JOKA3aTEIbCTBO U
3 |[IpsMoyrombHbie TpEyroTbHUKH 4 MOCTPOEHHE, CBSI3aHHBIE C COOTHOIICHWUSMH MEXKOYy CTOPOHAMH W YTIIaMH Tpe YroidbHUKA |
pPACCTOSIHHEM MEXIY NapajUIeIbHBIMH TPSIMBIMH, NPH HEOOXOIWMOCTH IPOBOAWUTH IO XOIY
4 ITocTpoenne TpeyrojpHUKa 110 2 DEIIEHUS OTOTHHTETbHbIE
TPEM SJIEMCHTaM TOCTPOEHHS, COTIOCTABIIATE TONIYYEHHBIH PE3YIILTAT ¢ YCIIOBHEM 3aJauk, B 3a7adaX Ha IOCTPOECHUE
Pemenue 3amau 3 MCCIIEZIOBATh BO3MOXHBIE CITydau
O06001IeHre U cucTeEMaTU3aLIHs 1
3HaHuil. Koutposs
IloBTOpenue. Pemenne 3agau 4
8 kiacc — 68 yaca
I'1aBa 5. YUeTbIpexyroibHUKHU 14 OOBACHATH, YTO TAKOE JIOMaHas, MHOTOYTOJIbHHK, €T0 BEPIINHBI, CMEKHBIE CTOPOHBI, TUATOHAIIH,
1 [Muoroyronsauxu 2 n300pakaTh W PAcCIO3HABATh MHOTOYTOJIBHUKH Ha YEPTEXKax; ITOKa3bIBaTh 3JEMEHTH MHOTO
YTONIbHUKA, €r0 BHYTPEHHIOI M BHEIIHIO 00NacTH; (OPMYIHPOBATH OMPEAEIeHUE BBITYKIOrO
2 |lapauienorpamu u Tpanenus 6 MHOTOYTOJIbHHKA; HM300pa)kaTh W PACIO3HABATh BBITYKIIBIE W HEBBIMTYKIBIE MHOIOYTOJNbHUKH;
3 |lIpAMOYroJIbHUK, poMO, KBajpar 4 (hopMynHpOBaTH M JOKAa3bIBaTh YTBEPXKIEHUS O CyMME YIJIOB BBITYKIOIO MHOTOYTONBHUKA U
Pemenue 3amau 1 CyMME€ €ro BHEIIHUX VIJIOB; OOBICHSATh, KAaKUE CTOPOHBI (BEPIIMHBI) YETBIPEXYTOIbHUKA
HA3BIBAIOTCS MTPOTHUBOIIOIOKHBIME;, (POPMYIUPOBATH ONpEAETIeHHs MapauieorpaMmMa, Tpareiy,
paBHOOEIPEHHON U MPSAMOYTOIILHOM Tpamnenuii, IpsSMOYTOJIBHHKA, pOMOa, KBaipaTa; n300paxaTtb U
OO00O0IIIeHNEe U CHCTEMAaTH3aITH s 1 pacrio3HaBaTh STH YETBIPEXYTOIBHUKHU; (DOPMYyITUPOBaTh W JOKA3BIBATh YTBEPKIACHHUS 00 HX

3HaHui. KoHTpob

CBOMCTBax M INpHU3HAKax; peulaTb 3aJa4du Ha BbIYMCICHUC, A0KAa3aTCIbCTBO H IOCTPOCHHC,
CBA3aHHBIC C 3THMH BHIAMHU ‘lC’TLIpéXYI‘OJ'IBHI/IKOB; 06’BSICH$ITB, Kaku€ JOBC TOYKH HAa3bIBAIOTCS

CUMMCTPUYIHBIMU OTHOCHUTCIILHO HpHMOﬁ (TO‘IKI/I), B KaKOM cCliy4dac (bnrypa Ha3bIBACTCA




CUMMETPHUYHONH OTHOCHTENBHO MPSAMOM (TOYKH) M YTO TaKOe OCh (LEHTP) CUMMETPUH (QUTYDHI;
OPUBOIUTH TPHMEpPHl (QHUTYp, OONagarolMX OCEBOW (LEHTPaJIbHOW) CHMMETpUEH, a TaKKe
prUMeEpBl 0CEBOH M LIEHTPAIBLHON CUMMETPUH B OKPY KaIOIIeH Hac 00CTaHOBKE

I's1aBa 6. Ilinomann 14 OOBSCHAThH, KaK MPOU3BOAUTCS M3MEPCHUE ILIONIAIeH MHOTOYT'OJIbHUKOB, KAKUEe MHOIOYTOJIBHUK
1 |Mnomans MuoroyronsHuka 2 Ha3bIBAIOTCS] PABHOBEIIMKMMHU U KaKUE€ PaBHOCOCTABJICHHBIMH; ()OPMYIUPOBATH OCHOBHBIE CBOICTB
UIOIA/IeH U BBIBOIUTH C MX MOMOIIBIO (POPMYIBI TUIOMIAICH MPSIMOYTOJBHIKA, MapaielorpaMMs
2 [Imomaau mapasmienorpamma, 6 TpeyrojbHUKA, Tpamenuw; (GOpMyIUpOBAaTh W JIOKA3BIBATh TEOPEMY OO0 OTHOLICHHH ILIOIIAJIC
TPCYTOJIbHIKA W TPAICIHH TPEyroJbHUKOB, UMEIOIINX 110 PABHOMY YIiy; GOpMyIUpOBaTh U JOKa3biBaTh Teopemy lludaropa
3 |Teopema ITudaropa 3 oOpaTHyto eii; BHIBOAWTH (opmyny [‘epoHa misi IUlom@nud TpPEYroibHUKA; pemarh 3ajaud H
Pemenwe 3amau 2 BBIYMCIIEHHE U JIOKAa3aTeNbCTBO, CBA3aHHbIE C (hopMysaMu miommaaei u reopemoii Iugaropa
O060061eHre u cucTeMaTu3anus 1
3HaHui. KoHTpOJIb
I'naBa 7. [logoOHbIE TPEYTrOJILHUKH 19 OOBSACHATH MOHATHE TIPOMTOPIIMOHATBLHOCTH OTPE3KOB; (HOPMYIHPOBATE ONMPEACTICHUS MOTO0HBIX
OnpeielieHne 0 100HbIX TPEyroJbHUKOB W Kod(duimenta monodus; (GopmMyIupoBaTh U JIOKa3bIBaTh TEOPEMBI: 00
1 TPEYrOTBHHKOB 2 OTHOMICHAH TUTOII/ICH TOJ0OHBIX TPEYrONBHUKOB, O MPU3HAKAX IMOJOOUS TPEYTOJHHHUKOB, O
CpeqHel JMHUHM TPEYroibHUKA, O TepeceueHNN MEAWaH TPEYTONbHHUKA, O MPOMOPIHOHAIBHBIX
) [Tpusnaxu monoous 5 OTpe3Kax B MPSMOYTOJILHOM TPEYTOJIbHUKE; O0BACHATh, YTO TAKOE METO[ OA00MS B 3a/1a4ax Ha
TPEYTroIbHUKOB [OCTPOCHUE, M TPUBOJMUTH MPHUMEPHI MPUMEHEHHS 3TOr0 METO/a; OOBSICHSITh, KaK MOXKHO
3 |O630p U KOHTPOJIb 1 UCIIOJIb30BAaTh CBOMCTBA MOJOOHBIX TPEYTrOJIbHUKOB B M3MEPHUTENBHBIX paboTaXx Ha MECTHOCTH;
TIpuMeHeHMe 101061 K OOBSCHATH, KaK BBECTH TIOHATHE IIOMOOWS IS TPOU3BOJIBHBIX GUTYpP; (HOPMYyIUPOBATH
4 |noxazaremscty Teope u 7 OIIpelelieHne M WUIIOCTPUPOBATh IOHATUS CHUHYCa, KOCHHYca M TaHI€HCa OCTpPOro yria
IPSAMOYTOJIbHOTO TPEYIOJIbHUKA; BBIBOAUTH OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO U
PELIEHUIO 3a1a4 P
3HAa4YCHUs] CHHYCa, KOCHHYca M TaHreHca juis yriaoB 30°, 45°, 60°; pemaTh 3a7a4u, CBSI3aHHBIEC C
CoOTHOLICHHST MEX/y CTOPOHAMU MOo00MEM TPEYTONILHUKOB, JJISi BBIYMCICHHS 3HAYCHWA TPUTOHOMETPUYECKHX — (QYHKITHHA
U yrjlaMy IpAMOYTrOJIBHOTO 3 HCITONIB30BaTh KOMITBIOTEPHBIE MTPOrPaMMBI
TPEYroJbHUKa
O0001IeHne U cucTeEMaTU3aIHs 1
3HaHuil. KonTposn
['iaaBa 8. OKpY:KHOCTD 17 VccnenoBaTh B3aMMHOE PACIIONIOKEHHE NPSAMOH M OKPYKHOCTH; (OpMYJIMPOBATH ONpEAETICHUE
1 |Kacarensnas k oxpyxnoctn 3 KacaTeJIbHOM K OKPY)KHOCTH; ()OPMYJIHPOBATE U IOKA3bIBAThH TEOPEMBI: O CBOMCTBE KacaTeJIbHOMH, O
[pU3HAKEe KacaTelbHOW, 00 OTpe3Kax KacaTelbHBIX, IPOBEAEHHBIX W3 OAHOW TOYKH;
2 |IleHTpasIbHble M BIMCAHHbIC YIIbl 4 ¢opMynmupoBaTh IOHSATHA LEHTPAJIBHOIO YyIJla W TPagyCHOM Mepbl OYTH OKpPY)KHOCTH;
3 YeTbipe 3aMmevaTenbHbIe TOUKH 3 (opMynUpoOBaTE W JOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YTJE, O MPOU3BEICHHH OTPE3KOB
TPEYroJbHUKA nepeceKaoumMxcs Xopa; (popMynupoBaTh U I0Ka3bIBaTh TEOPEMBI, CBA3aHHBIE C 3aMEYaTeIbHBIMU
Brucanuas ¥ onmucanHas TOYKAMHM TPEYroJbHUKA: O OHMCCEKTpUCE yIia W, KakK CJIEACTBHE, O IEPEceYeHUN OMCCEKTPUC
4 OKPY)KHOCTH 4 TPEYroJbHMKA; O CEPEAMHHOM IIEPIEHAMKYISIpPE K OTPE3Ky M, KakK CJIEICTBUE, O NEepeceueHUH
CEpEeNMHHBIX MEPIIEHIUKYIISIPOB K CTOPOHAM TPEYrOJIbHHUKA; O MEPECEUYEHUH BBICOT TPEYTOJIbHUKA;
Pemenue saziad 2 (dhopMynupoBaTh ONpenesieHus] OKPYKHOCTEH, BIMCAaHHOW B MHOT'OYT'OJIBHUK M OIHUCAHHOW OKOJIO
O6o06uienne 1 cucTeMaTH3anus 1 MHOTOYT'OJIbHUKA; (pOpMynHMpoBaTh M JOKa3blBaTh TEOPEMBI: 00 OKPY)KHOCTH, BIHCAaHHOH B




3HaHui. KoHTpOIIb

TPEyroJbHUK; 00 OKPYKHOCTH, OITUCAHHOW OKOJIO TPEYr'OJbHHKA; O CBOWCTBE CTOPOH OMHUCAHHOTO
UETBIPEXYTONbHNUKA; O CBOMCTBE YIJIOB BIIMCAHHOIO YETBHIPEX YTONBHUKA; pellaTh 3aJaud Ha
BBIUMCJIEHUE, JIOKAa3aTeIbCTBO M IOCTPOEHME, CBSA3aHHBIE C OKPYKHOCTBIO, BIIMCAaHHBIMU H
OIMCAHHBIMU TPEYTONbHUKAMHU U YETBIPEXYTOIbHUKAMHM; HCCIIEAOBaTh CBOMCTBAa KOH(UIypalu,
CBSI3aHHBIX C OKPYHOCTbBIO, C TOMOIIbI0O KOMIIBIOTEPHBIX MTPOrPaMM

IloBTOpenue. Pemienune 3agaq 4
9 kJiacc — 68 yacos
I's1aBa 9. BekTopbl 8
1 [|[lomstue BexTOpa 2 DopMyIHpOBaTh ONPEICIICHUS W WUTIOCTPUPOBATh TOHITHS BEKTOpA, €ro JUTUHBI,
2 |Crioxenne u BomTAHME BEKTOPOB 3 KOJUTMHEAPHBIX W PAaBHBIX BEKTOPOB; MOTHUBUPOBATH BBEICHHE IMOHSATHH W JICHCTBHIA,
CBSI3aHHBLIX C BEKTOPAMH, COOTBETCTB AMH IIPEMEPAMHU, OTHOCAIIUMHUCS K (PU3HUECKUM
3  |YMHOXXEHHE BEKTOpa Ha YHCIIO 1 pami, yrot P pv ’ m ¢
0 BEKTOPHBIM BEJIMYHMHAM, MPUMEHSITh BEKTOPHI W JCWCTBHS HAJ HUMH TPH PEHICHUH
pUMCHCHNE BCKTOPOB K 2 TCOMETPUYCCKUX 3124
PEIICHUIO 3a/1a4
I'naBa 10. Meroa koopauHat 10
1  |KoopamHaThl BeKTOpa 2 OOBSCHAT W WUIIOCTPUPOBATh TIOHATHS TPSIMOYIOJILHOM CHCTEMBI KOOpJIUHAT,
TIpocTefimue 3a1aun B KOOpPJIMHAT TOYKHA M KOOPJWHAT BEKTOPA; BHIBOJIUTH U UCIIOJIE30BATh IPU PEIICHUU 3319
2 KOODIHHATAX 2 (GOopMyJIBI KOOPJIUHAT CEPEIUHBI OTPE3Ka, JUTMHBI BEKTOpa, PACCTOSHHUS MEXIY IBYMS
TOYKAMH, YPABHEHUS OKPY)KHOCTH U IPSIMOM
3 YpaBHeHust OKPY>KHOCTH 151 3 - YP PYy# p
PAMOM
Pemenue 3amay 2
O0001IeHne U cucTeEMaTU3aIHs 1
3HaHuil. KouTposn
I'naBa 11. CooTHOmIEHUSI MEKILY
CTOPOHAMH M YIJIaMM TPEYroJibHUKA. 11 dopMyaMpoBaTh W WLIIOCTPUPOBATh OIPEICICHUS CHHYCa, KOCHHYCa, TaHIEHCAa M
CkaJIipHoOe IIPOU3BeAeHIEe BEKTOPOB koTanrenca yriios oT 0 7o 180°; BEIBOAUTE OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO U
b
L CHHYC, KOCHHYC, TAHT'€HC, 3 dopmyIbl npuBeneHus; GOPMYIUPOBATh U JIOKA3bIBATH TEOPEMBbI CHHYCOB M KOCHHYCOB,
KOTaHIEHC yIia NPUMEHSITh WX TIPU  PEIICHUH TPEYrOJbHUKOB, OOBSCHATh, KaK HCIIOJIB3YIOTCS
COOTHOLIEHHS MEIK/TY CTOPOHAMH TPUTOHOMETpHUYECKHEe  (OpPMYJIBI B W3MEPUTEIBHBIX  paboTax Ha  MECTHOCTH;
2 W YIJTaMH TPEyTobHIKA 4 (GOpMYIIMPOBATh OMNPENCICHUsT yrila MEXKIYy BEKTOPAMU W CKAIAPHOTO TPOM3BEACHUS
BEKTOPOB; BBHIBOAUTL (POPMYIY CKAISIPHOIO IPOM3BENEHUS Uepe3 KOOPAMHATHEI BEKTOPOB;
CxansipHOE MTPOM3BENICHNE Po®; JuTs_hopmyIty P P A P P POB;
3 BCKTOPOB 2 dbopMynupoBaTh 1 0O0CHOBBIBATH YTBEPKACHHUE O CBOMCTBAX CKAISIPHOTO MPOU3BEACHUS;
UCIOJIb30BaTh CKAISIPHOE MPOU3BEACHUE BEKTOPOB MPH PEIICHUH 33/1a4
Pemenue 3amau 1
O0001IeHE U CHCTEMATH3 AL 1

3HaHui. KoHTpob




'1aBa 12. JlinHa OKPY:KHOCTH H

@opMynupoBaTh ONpEACTICHHE MPABWJIBHOTO MHOTOYrOJbHUKA; (HOPMYyIHpOBaTh U

IUIOIIAAL Kpyra 12 TOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX, ONIMCAHHON OKOJIO MPABMWIIBHOTO MHOTOYT'OJIbHUKA
1  |[IpaBUIbHBIE MHOTOYTOILHUKH 4 U BIMCAaHHOW B HETO; BBIBOJUTH M HCIIOJIB30BATh (DOPMYINBI Uil BBIYMCICHUS TUIOMIAAN
) JUTMHA OKPYKHOCTH M IUIOIab A MPAaBUWJIBHOTO MHOTOYTOJIbHUKA, M0 CTOPOHBI U paiiyca BIIMCAHHOW OKPYKHOCTH; PEIIATh
Kpyra 3a/1aud Ha TOCTPOCHHE MPABWIBHBIX MHOTOYTOJBHUKOB; OOBSICHSATH TMOHSTHS JIJTUHBI
Perernye sanad 3 OKPY)KHOCTH U TUIOMIAH KPYyTra; BEIBOJUTH (DOPMYIIBI JIJIsl BEIYUCIICHHS JUTMHBI OKPYKHOCTH
W JUTUHBI AYTH, TUIOIIAAX KPyra U IUIOHIAAN KPYroBOTO CEKTOPA; MPUMEHSTh 3TU (POPMYIIBI
O06o00mIeHne 1 cucTeMaTU3aIus 1 MpH pelleHHH 3124
3HaHui. KoHTpOIb
I'nasa 13. /Bu:keHuUsl. 7 OOBACHATH, YTO TakKoe OTOOpPaKEHHE IUIOCKOCTH Ha ce0d M B KAaKOM CiIy4ae OHO
1  ([TousTHe NBIKEHUS 2 Ha3bIBACTCS JIBIDKCHHEM IUIOCKOCTH; OOBSACHATH, YTO TaKO€ OCEBas CHUMMETPUs,
TlapamebHbIi MepeHoC 1 [EHTpaJIbHAsl CUMMETpPHS, MapaJUieIbHbIM MEPEHOC U MOBOPOT; 0OOCHOBBIBATH, UTO ITH
2 TOBOPOT 3 0TOOpaKeHUsI TUIOCKOCTH Ha CeOsl SIBJSIOTCS JBIKEHHUSIMHU; OOBSCHSATH, KaKOBa cEﬂsb
Permere amad 1 MEXIY JIBWKCHUAMH W HAJOXCHHUSIMH; WUTIOCTPUPOBATH OCHOBHBIE BUJIBI JIBVKCHUW, B
TOM YHUCIIE C TOMOIIBbED KOMITBIOTEPHBIX TPOTPaMM
O0600611eHre U cucTeMaTu3anus 1
3HaHu#. KoHTpOIb
T'naBa 14. HayajabHbIe CBeIeHUS U3 6 OOBAICHATH, YTO TaKOe MHOTOTPAaHHHK, €ro TpaHH, pE&Opa, BEpINMHBI, IUATOHAIHN, KaKOM
cTepeoMeTpHH MHOTOTPaHHUK Ha3bIBACTCS BBIMTYKIIBIM, YTO TaKoe N-yroibHas Mpu3Ma, e€ OCHOBaHWUsI, OOKOBbIC
1 MHOTOrpaHHHKH 4 rpaHy u OOKOBbIE pEOpa, Kakas MpH3Ma Ha3bIBACTCS TPSIMON U Kakas HaKJEOHHOﬁ, YTO TaKoe
BHICOTA TPU3MBI, Kakas TpH3Ma Ha3blBaeTcs MapaUleeuIe/loM W Kakod Napaiesenure]
Ha3bIBACTCS MPSMOYTOJNBHBIM; (OPMYITHPOBATH M OOOCHOBBIBATH YTBEPXKJEHHS O CBOMCTBE
aroHaieil mapaienenunena ¥ O KBajpaTe AMATOHANM MPSIMOYTOJIbHOTO IMapajlielemuIe/a;
O00BSCHATH, YTO Takoe OOBEM MHOTOTPAaHHMKA; BBHIBOAWUTH (C TIOMOIIBIO MpHHITMIIA KaBaibepn)
¢dbopmyny o0béMa MNPSIMOYroJIbHOrO Tapaienenunena; OOBSICHATh, KaKOW MHOIOIPaHHUK
Ha3bIBACTCS IUPAMHION, YTO TaKOe OCHOBAaHHWE, BEPINMHA, OOKOBBIC TpaHH, OOKOBBIC pEOpa
BBICOTA TIMPAMHJIBI, KaKas IHUpaMH/a HA3bIBACTCS MPABUIIBHON, YTO Takoe anodema MmpaBUIbHON
MUPaMUIbI, MPHBOAUTH (OpMyNly 00bEMa THUPAMHIBI;, OOBSICHATH, KaKOe TENO Ha3bIBaeTCs
2 |Tena u noBepxHOCTH BpameHHs 2 [WIMHAPOM, 4YTO TaKOe €ro Och, BBICOTA, OCHOBAHHS, paTUyC, OOKOBas IMOBEPXHOCTD,
oOpasyrome, pa3BépTka OOKOBOW MOBEPXHOCTH, KaKUMHU (OPMYIaMH BBIPAKAIOTCS OOBEM U
MJ10Iab OOKOBOW TOBEPXHOCTH LUJIHMHJPA; OOBSICHATH, KAKOE TENO HA3bIBACTCS KOHYCOM, YTO
TaKOe ero OcCh, BHICOTA, OCHOBaHWE, OOKOBas MOBEPXHOCTh, oOpa3yromue, pa3BEPTKa OOKOBOM
MOBEPXHOCTH, KakuMH (opMynaMu BbIpaXKarOTCs 00BEM KOHyca U IUIOMIA s OOKOBOW
MOBEPXHOCTU; OOBSCHSTH, KaKas MOBEPXHOCTh Ha3biBaeTCs chepoil) W Kakoe Telno Ha3bIBACTCS
[IaPOM, YTO TAaKOe paauyc U auamerp chepsl (mapa), Kakumu GOpMyJIaMu BhIPAKAOTCA 00bEM
miapa ¥ miomaab chepsl; U300pakaTh U Paclo3HABATh HA PUCYHKAX MPH3MY, Mapasuielenuie],
MUpaMUITy, IAJIHHIP, KOHYC, HIap
IloBTOpenue. Pemmenne 3axay. 14







INJIAHUPYEMBIE PE3YJIBTATHBI U3YUYEHUSA YYEBHOI'O ITPEJIMETA
«TEOMETPUS»

BrinyckHuK Hay4yuTces B 7-9 kiaccax (1Ji1 HCIOJIb30BAHUS B OBCEIHEBHOM KU3HHU U
o0ecrneyeHNsi BO3MOKHOCTH YCIIEIIIHOTO NMPOA0JKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHeE)
I'eomerpnuyeckue purypoi

e OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU F€OMETPUIECKUX DUTYD;

e W3BJICKaTh MH(POPMAIMIO O TEOMETPUICCKHX (QHUTypax, MPEACTABICHHYIO Ha 4YepTekaxX B
SIBHOM BUJIE;

® TMPUMEHSATH JUISl PEUICHHS 337a4 I'eOMETPUICCKIE (DaKThl, €CITU YCIOBUS WX MPUMCHCHUS
3aJlaHbl B IBHOU (hopMe;

e pemiarh 3a/1a9M Ha HAX0XJACHUE TEOMETPUUSCKUX BEITUIHH 10 00pa3iaM MiIH aarOpPUTMAaM.

B noBceaHeBHOI :KU3HM U NIPU U3YYEHUU JAPYTHX MPeIMETOB:

e JCHOIb30BaTh CBOWMCTBA TreOMETPHUICCKUX (i)I/Ipr I peIICHUA TUIIOBLIX 3aJa4, BO3ZHUKAIOIIUX B
CUTyalusax HOBCC):[HCBHOﬁ JKU3HU, 3a1a4 MPAKTHUYCCKOIro COACPKAHUA.

OTHOmEeHus

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSMH: PABEHCTBO (PHUTYp, paBHbIC (UTYpBI, PABEHCTBO
TPEYTrOJIBbHUKOB, MAPAIICIBHOCTh IPAMBIX, IEPHCHAUKYJISPHOCTh IPSAMBIX, YITIBI MEKAY IPSIMBIMH,
IIEPIICHIUKYJIIAD, HAKJIOHHASA, IIPOEKIIU.

B noBceaHeBHOI KU3HU U TP U3YyYEHUU JAPYTUX NPeIMETOB:

® JCIOJI30BaTh OTHONICHMS IS PEIICHUs] MTPOCTEHUINNX 3a/1ad, BOSHUKAIOIIUX B PEaTbHON
KU3HU.

I/I3MepeHI/IH U BBIYUCJICHUSA

e BEITONHATE U3MEPEHUE NJIUH, PACCTOSHUN, BEJIMYWH YIJIOB, C TTOMOIIBIO HHCTPYMEHTOB
JUTSI ©3MEPEHUH JUTHH U YTJI0B;

e MpUMEHATH GOPMYJIBI IEPUMETPA, TUIOIIATN U 00beMa, TUIOIIAIU TOBEPXHOCTH OTACIbHBIX
MHOT'OTPaHHUKOB IIPU BBIYHUCIIEHUSAX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIOBHUH;

e mnpuMeHsATh TeopeMmy Iludaropa, 0azoBble TPUTOHOMETPUYECKHUE COOTHOILIEHHUS ISt
BBIUUCIICHUS JUIMH, PACCTOSTHUM, IJTIOIMIAACH B MPOCTEHIINX CITydasX.

B noBceHeBHOI :KM3HH U MPH U3y4YeHUH APYTUX NPEIMETOB:

® BBIYNCIATH PACCTOSHMS HAa MECTHOCTM B CTaHJAPTHBIX CHUTyalusX, IUIOIIAIMA B

MPOCTEHIINX CITydasix, IPUMEHATH GOPMYIIbl B IPOCTEHIINX CUTYAlUSIX B TOBCEIHEBHOM JKU3HH.
I'eomeTpHruyecKkue mMOCTPOEHUs

e lI300pakaTh THMOBBIE TIIOCKHE (GUTYpHl M (UTYPHl B IPOCTPAHCTBE OT PYKH H C IMOMOIIBIO
HHCTPYMEHTOB.

B noBcegHeBHOI KU3HM U NIPU M3YYEHU U APYTHX NPeIMETOB:

® BBINIOJIHATH HpOCTeﬁIHPIC IIOCTPOC€HHUA Ha MECTHOCTH, HeO6XO,Z[I/IMI>Ie B peanLHoﬁ XKHU3HU.

I'eomeTpuyeckue npeodpa3oBaHUA
Crtpouts urypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHLHO OCH U TOUYKH.
B noBceqHeBHOM KM3HU U NIPU M3YYEHUH APYTUX NPEeAMETOB:
® pacno3HaBaTh JABIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;
pacrno3HaBaTh CHMMETPHYHBIE (PUTYPBI B OKPYXKAIOIIEM MHpE.
BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHSTHSIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOPA HA YUCJIO, KOOPJIMHATHI Ha MIOCKOCTH;

e OmnpeaensaTh MPUOIKEHHO KOOPAWHATHI TOYKU MO €€ M300paKeHHI0 Ha KOOPIWHATHOU
MJIOCKOCTH.

B noBceHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX IPeAMETOB:

® JCIHOJIb30BaTh BEKTOPHI JJIsi PEIICHUS] MPOCTEHMIINX 3aJady Ha ONpeNesIeHUE CKOPOCTU
OTHOCHUTEIILHOTO JBUKEHUS.

I/ICTOpI/IH MaTEeMaTHKHU

e OnuceIBaTh OTAEIbHBIE BBIAAIOIINECS PE3YIbTATH, IIOJyYEHHBIE B X0/1€ Pa3BUTHSI MATEMAaTUKU KaK
HaYKU;



® 3HATH IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOM
HUCTOpUEH;

® IIOHMMAaTh POJIb MATEMATHUKU B pa3BUTUM Poccun.

MeToabl MAaTEMATHKH

e Bribupare momxonsdmuii M3ydeHHBIH METOXN ISl PElIeHHs] U3yYCHHBIX THUIIOB MaTeMaTHYECKHX
3a/1ad;

e [IpuBoauTH NMpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOLIEH NEHCTBUTEIBHOCTH U
IIPOU3BEACHUIX HCKYCCTBA.

BbInycKHHK MOJYYUT BO3MOKHOCTH HAYYUThCA B 7-9 Ki1accax /s odecrnieyeHust
BO3MOKHOCTH YCHELIHOT0 NMPOI0JKeHHs 00pa30BaHHUA HA 0a30BOM U yIIy0JIeHHOM YPOBHAX
I'eomerpnuyeckue purypbi

o  Onepuposamuv NOHAMUAMU 2OMEMPULECKUX ueyp;

® u3BIEKAMb, UHMEPNPEMUPOSAMb U NPeodpa308bl8amb UHGOPMAYUIO O 2eOMEeMPULECKUX
Queypax, npedcmasieHHyI0 Ha Yepmencax,

® npuMeHAmb ceoMempuyecKue paxkmol O peuieHus 3a0a4, 8 mom yucie, npeonoiazaruux
HeCKOIbKO WA208 peuleHUs;

® hopmynuposams 8 npOCMeNUUX CIYHAAX CEOUCMEA U NPUSHAKU Queyp;

®  00KA3bI8AMb 2EOMEMPUYECKUE YINBEPHCOCHUSL,

® grademv  CMAHOAPMHOU  Kiaccugukayueu RHIOCKUX  ueyp  (mpeyeoivHuKo8 u
Yemulpexy201bHUKOB).

B noBceHEBHO KU3HHU U TIPU H3YYEeHHH JPYTHX MPeIMETOB:

® UCNONBL306AMb CEOUCMBA 2eOMEMPUYECKUX ueyp 0 peuleHus 3a0ay NpaKmuieckKo2o

xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOICHUA

o Onepuposamv  NOHAMUAMU:  PABEHCMBO  Queyp, paguvie  Queypvl,  paBeHcmeo
MPeyeoNbHUKO8, NAPALIEIbHOCMb  NPAMbIX, NePNEeHOUKYISPHOCMb  NPAMbBIX, Yeilbl Melcoy
NPAMbIMU, NEPREHOUKYIADP, HAKIOHHAS, NPOeKyusi, nooodue ueyp, nooooHvle hucypsl, NOOOOHbBLE
MpeyeoNbHUKU,

o npumensmos meopemy Daneca u meopemy o npONOPYUOHATLHBIX OMPEIKAX NPU PeueHUU
3a0ay;

® XApaKmepuzo8amv — 63AUMHOE  PACHONOJCEHUE  NPIMOU U OKPYICHOCMU,  O8YX
OKPYHCHOCMELU.

B noBceqHeBHO¥ KM3HU ¥ PU U3YyYEHHUH IPYTUX MPEAMETOB:

® UCNONBL308AMb OMHOULEHUS O]l PeUleHUsl 3A0aY, B03HUKAIOWUX 8 PEATbHOU JHCUSHUL.

I/I3MepeHI/lH U BBIYUCJICHUSA

o Onepuposamv npedcmasienusmuy o OauHe, NIOWaoU, obveme KaKk BeIUUUHAMU.
Ipumensmo meopemy Ilughacopa, opmynvl nrowaou, obvema npu peuwrenuu MHO2OULAZOBbIX
3a0au, 8 KOMOPvIX He 8ce OaHHble NPEeOCMABIEHbL A6HO, A MPEOYIOM GbIYUCICHUL, ONePUPO8ams
Oonee WUpOKUM KOIUYECBOM (DOPMYI ONUHbL, NIOWAOU, 0ObeMd, BbIYUCTAMb XaAPAKMEPUCTUKU
KomOuHayuti Queyp (OKpysCcHocmeli U MHO20Y20NbHUKOB8) GbIUUCTIAMb DPACCHMOAHUL  MeAHCOY
Queypamu, npumeHsms mMpueoHoMempuyeckue Gopmyavl ONisl 8bIYUCICHUN 8 00/lee CIONCHBIX
CYHAsX, NPOBOOUMb GbIUUCTEHUS HA OCHOBE PAGHOBEIUKOCMU U PABHOCOCMABIEHHOCMIL,

®  11P0OBOOUMb NPOCMbLE GbIUUCTEHUS HA OOBEMHBIX MeNaX;

® opmynuposams 3a0ayu Ha 8bIYUCIEHUE ONUH, NIOWAOEL U 00BEMO8 U Pellamb UX.

B n0BCeIHEBHOI JKU3HU ¥ IPH U3YUYEHHH APYTHX MPEAMETOB:

®  11POBOOUMb GbIUUCTEHUS HA MECIHOCTIU,

® npumeHAmb QOPMYIbl  NPU  BLIYUCTEHUAX 6 CMENCHbIX YYeOHbIX npeomemax, 6
OKpYyHcarowert 0eticmeumebHOCmu.

reOMeTqueCKHe IMMOCTPOCHUSA
o [300pasxcams ceomempuyeckue guaypvl N0 MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,
® 80000HO ONEPUPOBAMY YEPIMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CIYUASAX,



® GLINOAHAMb NOCMPOEHUS MPEY2OIbHUKOE, NPUMEHAMb OMOeNbHble Memoobl NOCMPOEHUl
YUPKYIeM U TUHEUKOU U NPpo8oOUmMs Npocmeliiue uccie008anusl Yucia peuleHuil;

® u300padicamv Munogvle NIOCKue Guaypvl u 0OvemHble meid ¢ NOMOWBIO NPOCMEUUUx
KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noBceaHeBHOIM KU3HM U MPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOAHAMb NPOCMeEUUE NOCMPOEHUs. HA MECIHOCMU, He0OX00UMblLe 8 PEealbHOU JHCUHU,

® OYeHUBAMb PA3MEPLl PEAbHbIX 00BEKMO8 OKPYHCAIOUIe20 MUDA.

IIpeoOpa3oBanus

o Onepuposamsv nouamuem OBUICEHUS U NPeobPA308aHUs NOO00OUs, 61a0emb Npuemamu
nocmpoenus @ueyp ¢ UCNONbL30BAHUEM OBUNCEHUU U Npeodpazo8anuti noo0oOUs, NPUMEHAMb
NOJYYeHHble 3HAHUS U ONblM NOCMPOEHUU 8 CMENCHLIX NpeoMemax U 6 PeanbHblX CUMYaAyusix
OKpYHCaIoOue2o Mupa,

e cmpoumsv Queypy, NOO00OHYIO OAHHOU, HONAL30BAMbCA CEOUCMBAMU NO00OUS O
000CHOBaHUSL C8OUICME huyp;

® NpUMeHsAmb CE0UCMBA OBUNCEHUL Ol NPOBEOeHUs NPOCMmetuux 0O60CHO8AHUL CBOUCME
pueyp.

B HOBCC[[HCBHOﬁ JKU3HU U ITPA U3YYCHUH APYTUX MPEAMETOB:
® NpUMeHsAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb No0oOUe OJisl NOCMPOEHUU U bIYUCTIEHU.
BekTopbl 1 KOOPAMHATHI HA MVIOCKOCTH

o Onepuposams NOHAMUAMU 8EKIMOP, CYMMdA, PAZHOCMb 8EKMOPO8, NPOU3EEOeHUe BeKMOopa
HA YUCNO, Y20l MexCOy 6eKMOpaMU, CKAIApHOe NpoussedeHue 6eKmopos, KOOPOUHAMbl Hd
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

® GLINOAHAMb OCUCMBUSL HA0 8eKMOPAMU (CIOJHCEHUe, 8bIYUMAHIUe, YMHONMCEHUEe HA YUCTO0),
BLIYUCTAMY CKANAPHOE Npousseoenue, onpeoeisimsv 6 HNPOCMeUUUx CAyuyasax yeon MedxHcoy
BEKMOPAMU, BLINOIHAMb DPA3NOJHCEHUE BEKMOpPA HA COCMAGNAoujUe, NPUMEHAMb HNOJLYYEeHHble
3HaHus 6 ¢husuxe, NOIL308AMbCA DOPMYNOU BbIYUCTIEHUS PACCMOAHUSL MeHCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOTb308AMb YPABGHEHUsL pu2yp O peuleHus 3a0ay;

® NpUMeHAMb BeKmopbl U KOOpOUHAMbl Ol pPeueHUs 2eoMempuyeckux 3a0ad Ha
8bluUCTeHUE ONUH, Y2Il08.

B noBcegHeBHOI KU3HM U NMPH U3YyYeHUH APYTUX MPeIMETOB:

® UCNOIL306AMb NOHAMUSL BEKMOPO8 U KOOpOUHam Ol peuwleHuss 3a0ay no gusuxe,
eeoepaghuu u Opyeum y4eOHbIM npeoMeman.

HUcropust MaTeMaTHKH

o Xapaxmepuzoeamv 6KIAO BbLOAIOWUXCI MAMEMAMUKOB 6 pA3sumue MAmemMamuk U UHbIX
Hayuuslx obnacmel;

®  JIOHUMAMb POjlb MamemamuKuy 6 passumuu Poccuu.

MeToabl MaTeMaTHKHU

L4 chOﬂbS’yﬂ U3y4eHHovle Men’lO()bl, npoeodumb ()OKasameﬂbcmeo, B6bINOJIHAMb ONpoeepIcerUe;

L4 6bl6upal’l’Ib U3y4eHHovle Memoobl U Ux KOM6uHal4uu ons peuterust mamemamudecKkux 361()61‘1,‘

® 1CNONIb306AMb MameMamuyeckue 3HaHUs Ol ONUCAHUS 3CIKOHOM€])HOCI’}’I€L7 8 oxpy:»caiomeﬁ
oelicmeumenbHocmu u npouseeéeﬂuﬂx uckyccmea,

® NpUMEHAMb npocmeﬁmue npocpammmubvie cpedcmea U 31€KMPOHHO-KOMMYHUKAYUOHHbIE CUCNIEMbL
npu peteHuu mamemamudecKux 3a0ay.

Bbll’lyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH B 7-9 kiaccax AJIA YCInemrHoro
NPOAOJIZKeHHs 00pa30BaHNUs HA YIJIy0JICHHOM YPOBHeE
I'eomerpuueckue purypbi

L4 CBO6OI[HO OonepupoBaTb TIrCeOMCTPUYCCKUMHU IIOHATHAMHU IIpU PCHICHUW 3ada4 U
MMPOBCACHUHN MATCMATUYICCKUX paCCY)KHCHHﬁ;

® CaMOCTOATCIIBHO (I)OpMyJ'IPIpOBaTB ONpCACIICHUA T'COMCTPHUYCCKUX (bI/Il“yp, BbIABUT'ATh
THIIOTE3bl O HOBBIX CBOMCTBAX M Ipru3HaKax TrCOMECTPHUYCCKUX (I)I/Ipr 1 00OCHOBBIBATHL HIIM
OonpoBEprarb HX, 0606H_[8.TB WM KOHKPCTU3UPOBATL PC3YJIbTAThl HAa HOBBIC KJIACCHI (I)I/Il"yp,
MMPOBOAUTH B HECCJIOKHBIX CIIydadX K.IIaCCI/I(I)I/IKaI_II/IIO (bl/ll“yp 10 pa3JIMYHBIM OCHOBAHUAM;



® WCCIIEZIOBATh YEPTEXKH, BKIIOYAs KOMOMHAIMM (PUTYp, U3BJIEKATh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO Ha YepPTEXkKax;

e pemaTh 3aJaud TEOMETPUUYECKOTO COJCpXKaHMsA, B TOM YHCIE B CHUTyalUsX, KOrza
JITOPUTM PELICHHUS HE CIEIyeT SIBHO U3 YCIOBUS, BHIIOJIHATH HEOOXOIUMBIE /ISl PELICHHUS 3a0a4H
JOTIOJTHUTEBHBIE TIOCTPOCHHUS, UCCIIE0BAaTh BO3MOXHOCTh IPUMEHEHUsI TeopeM U (popMyn ais
peleHus 3a/1a4;

¢ (opmynupoBaTh U JOKA3BIBATh TEOMETPHUECKUE YTBEPIKICHHS.

B HOBceﬂHeBHOﬁ JKU3HU U ITPA U3YYCHHUH APYTUX MIPEAMETOB:

® COCTaBISITh C MCIIOJIB30BAaHUEM CBOMCTB F€OMETPHUECKUX (PUTYp MaTeMaTHYECKHE MOICIH
IUTSL pemIeHus 3a7ad MPaKTHYECKOro XapakTepa W 3a/ad M3 CMEXHBIX AMCHUIUINH, UCCIEI0BATh
MOJTy4CHHBIE MOJICJIA U HHTEPIIPETUPOBATH PE3YIbTAT.

OTHOmEHUsA

e Brnasers MOHATHEM OTHONIEHHUS KaK METAIPEIMETHBIM;

e CBOOOJHO OINEPUPOBATH TOHSATHSIMH: PABEHCTBO (GHUTYp, paBHBIE (UTYpPHI, PaBEHCTBO
TPEYTrOJIbHUKOB, TAPAJUIETBHOCTh TIPSAMBIX, MEPIEHAUKYISAPHOCTh NPAMBIX, YIIBl MEXIY
NpSIMBIMU, TEPIEHIUKYJSAP, HAKIOHHAs, MPOEKIMs, Mojaodue Quryp, mnoao0HbIE (QUTYpHI,
0I00HbBIE TPEYTOJIbHUKH;

® HCIOJIb30BaTh CBOWCTBA MOA0OUS U paBEHCTBA (GUTYp NPU PELICHNH 3a/1a4.

B noBceaqHeBHO¥ KM3HM ¥ MPU U3YYEHHUH IPYTUX NPEAMETOB:

® WCIOJIb30BaTh OTHOIICHHS JUIS TMOCTPOCHUS W HMCCIIEAOBAHUS MAaTEMAaTHYECKHX MOJICIEH
00BEKTOB peaTbHOM KHU3HHU.

HN3mepenust M BbIYMCICHUS

e CBOOOTHO OMEpHPOBATH TMOHATHAMHU JUIMHA, ITUIOMAAb, OOBEM, BEIMYMHA Yyria Kak
BEJIMYMHAMH, HCIIOJIb30BaTh PAaBHOBEIMKOCTh M PAaBHOCOCTABICHHOCTh NMPU PEUICHWH 3ajad Ha
BBIUHCJIEHUE, CAMOCTOSTENIBHO MOIy4aTh M UCMOJB30BaTh (POPMyYIIbI sl BBIYUCICHUH IIIOMIAACH
u 00beMOB (GuUryp, CBOOOJHO OINEPUPOBATH HMIUPOKUM HAOOpPOM (OpMyS Ha BBIYUCICHHUE TMPHU
pELIEHUH CJIOKHBIX 3a/1a4, B TOM YHCJIE U 33/1a4 Ha BBIYMCIEHUE B KOMOMHAIMAX OKPY)KHOCTH U
TPEYroJIbHUKA, OKPY>KHOCTH U YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOSITEIbHO (POPMYIUPOBATH TUIOTE3BI U MPOBEPSTH UX JOCTOBEPHOCTb.

B noBceHeBHOI :KU3HH U PH U3Y4YeHHHU APYTHX MPeMETOB:

e cBOOOAHO ONepUpoBaTh GOPMyJIaMH IPU PELICHUU 33Ja4 B JPYTUX YUYEOHBIX IIpeaMeTax v

IIPU [IPOBEICHUHN HEOOXOAUMBIX BBIYMCICHUN B PeAJIbHOM KU3HHU.
I'eomeTpHruyecKkue mMOCTPOEHUs

e OnepupoBaTh NOHATHEM HaOOpa 371€MEHTOB, ONPEEIAIOINX T€OMETPUUECKYIO QUTYPY,

® BJa/IeTh HAOOPOM METOOB IOCTPOCHUHN LIUPKYJIEM U JIMHEHKOM;

® [IPOBOJUTH AHAJM3 U PEATU30BbIBATh ITAIlbl PELLICHUS 33Jjad Ha OCTPOCHHUE.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYTrUX NPeAMETOB:

® BBIIOJHATH IOCTPOSHUS HA MECTHOCTH;

® OIICHUBATh pPa3Mepbl pealIbHbIX 0OBEKTOB OKPYKAIOLIET0 MUPA.

IIpeodpa3oBanus

e OnepupoBath ABWKEHUAMH U IIPE0OPa30BaHUAMU KaK METaNpeAMETHBIMU MOHATHIMU;

e omnepupoBaTh MOHATHEM JIBIXKEHUS M IpeoOpa3oBaHus MOA0OMsS i 0OOCHOBAaHUM,
CBOOOJIHO BIIaJIeTh NMPUEMAaMU IMOCTPOEHUS (PUTYp C MOMOIIbIO JIBMKEHUH W NpeoOpa3oBaHUs
noio0us, a TaKke KOMOMHALMAMU JBWXKEHUH, IBIKEHUN U TpeoOpa3oBaHui;

® LCIOJIb30BaTh CBOMCTBA JABWXEHMH M MpeoOpa3oBaHMil A MpoBeAeHUS 000CHOBaHMS U
JI0Ka3aTelbCTBA YTBEPXKACHUIN B TEOMETPUH U APYTUX YUEOHBIX MpeaMeTax;

® [10JIb30BaThCs CBOMCTBAMU JIBUKEHUH M TPeoOpa30BaHuUil IpH pelIeHUH 3ajay.

B noBceqHeBHO¥ KM3HM M IPU U3YYEeHUH JPYTrUX NPeAMETOB:

® IIPUMEHSATH CBONCTBA JBMKEHUI U MPUMEHSTH MOJI00HME [l MOCTPOSHUN M BHIYHCIICHUI.

BeKTOpbl H KOOPANHATDBI HA IIJIOCKOCTH

e CBOOOJHO OmNEepUpoBaTh MOHATUSAMH BEKTOp, CyMMa, Pa3sHOCTb BEKTOPOB, MPOM3BEICHHUE
BEKTOpA Ha YHCIIO, CKAJIIPHOE MPOU3BEIEHHE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPIMHATHI
BEKTODA;



¢ BJIAJICTb BCKTOPHBIM W KOOPAWHATHBIM MCTOAOM Ha IIJIOCKOCTHU JIA PCHICHUA 3adad Ha
BBIYHCJICHHUC U JOKAa3aTCIbCTBA,

¢ BLIIIOJHATL € IMOMOMIIBKO BCKTOPOB MW KOOPAWHAT [JOKA3aTCIIbCTBO MH3BCCTHBIX CMY
reoMeTprueckux (PakToB (CBOMCTBA CPEIHUX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOYKAaX U T.IL) H
M0JTy4aTh HOBBIE CBOMCTBA M3BECTHBIX (QUTYP;

® JHCIIOJIb30BATh YpPAaBHCHUA (I)I/II‘yp g peIICHUA 3a4da4 W CaMOCTOATCIBHO COCTAaBJIATH
YpaBHCHUA OTACIBbHBIX IJIOCKUX (1)I/Il“yp

B HOBceIlHeBHOﬁ JKU3HU U IIPA UBYYCHHUH IPYIUX NIPEIAMETOB:

® JCIIOJIb30BATh IOHATHUA BCKTOPOB MW KOOpAWHAT I PCHICHUA 3adad 110 (1)I/I3I/IK€,
reorpauu U APYruM y4eOHBIM ITPEIMETaM.

Hcropust MaTeMaTHKHU

e [JoHumMaTe MaTeMaTUKy Kak CTPOrO OPraHMW30BAHHYKO CUCTEMY HAy4HBIX 3HAHUMH, B
YaCTHOCTU BJIAJICTE MPCACTABICHUAMU 00 aKCHOMaTHUYECKOM IMOCTPOCHUN TI'COMCTPUN U
NEPBUYHBIMHA NPCACTABJICHUAMU O HECCBKIINIOBBIX T'COMCTPUAX;

® paccMaTpuBaTb MATCMATHKY B KOHTCKCTC HCTOPHH Pa3BUTHUA LUBUIIM3AlIMU W HUCTOPHUU
Pa3BUTHUA HAYKHU, IOHUMATh POJIb MATEMATUKH B PA3BUTUU Poccumn.

MeToabl MAaTeMAaTUKH
L] BJ'IaILeTI) 3HAHUSIMHU O pa3m/Iqux METoaax O6OCHOBaHI/I$I nu OHpOBep)KeHI/ISI MATEMATUUYCCKHUX
YTBep)KZIeHI/Iﬁ U CAaMOCTOATCIIbBHO HpI/IMeHHTI) ux;
® BJIAJCTh HAaBBIKAMM aHaJIM3a yCJ'IOBI/ISI 3a1a4Yu " onpeﬂeneﬂml IOoAXOaA X JJIsT peH_IeHI/IS[ 3a1a4
M3YYEHHBIX METOJIOB WJIH UX KOMOWHAIIHIA;
L] xapaKTemeBaTb HpOI/ISBe)IeHI/ISI I/ICKyCCTBa C y‘-IeTOM MATEMATHUYCCKUX 3aKOHOMepHOCTef/’I B
HpHpO}Ie, HCIIOJIB30BATh MATECMATHUYCCKHUEC SaKOHOMepHOCTI/I B CaAMOCTOATCIIBHOM TBOp‘ICCTB c.

Onucanue MaTepUaJIbHO-TEXHUYECKOT0 00ecnevyeHusi 00pa3oBaTeIbHOTO

npouecca

1. Teomerpus: 7—9 xu. / JI. C. Aranacsn, B. ®@. byry3zos, C. b. Kagomnie u ap. — M.:
[Ipoceemenue, 2004—2011.

2. I'eometpus: padouas terpanp: 7 ki / JI. C. AtanacsH, B. @. byrysos, 0. A. I'naskos, U. N.
Onauna. — M.: [IpocBe 11e Hue,

2004—2011.

3. I'eometpust: pabouas terpanb: 8 ki. / JI. C. AranacsH, B. @. byryszos, 10. A. I'nmaskos, 1. 1.
Oauna. — M.: [IpocBe 1ieHue,

2004—2011.

4. T'eometpust: pabouas terpans: 9 k. / JI. C. Atanacsan, B. @. byryzos, 0. A. I'naskos, U. U.
Onauna. — M.: [IpocBe 1ieHue,

2004—2011.

5. 3us b. I T'eomerpusi: aunakt. matepuansl: 7 ki. / b. I'. 3uB, B. M. Meiinep. — M.:
[Tpoceemenue, 2004—2011.

6. 3ue b. I Teomerpus: mupakt. Marepuansl: 8 k1. / b. T'. 3uB,B. M. Meiinep. — M.:

[Ipoceemenue, 2006—2011.

7. 3ue b. I'. T'eomerpus: qunakt. matepuans: 9 ki. / b. I'. 3uB. —M.: IIpocBemenune, 2004—
2011.

8. N3yuyenue reomerpuu B 7, 8, 9 kiaccax: MeToJ. pekoMeHgauuu: kH. aias yuurens / JI. C.
ArtanacsH, B. @. byry3os, 0. A. I'nazkoB u np. — M.: [Ipocsemenne, 2003—2011.

9. Muwenxo T. M. T'eometpusi: Tematndeckue tectsl: 7 ki. /T. M. Mumenko, A. JI. binakos. —
M.: Ilpocsemenue, 2008—2011.

10. Muwenxo T. M. I'eometpusi: TemaTuueckue tectol: 8 ki. /T. M. Mumenko, A. JI. biuHkoB. —
M.: Ilpocsemenue, 2008—2011.

11. Muwenxo T. M. I'eometpusi: TemaTuueckue tectol: 9 ki. /T. M. Mumenxo, A. JI. biuHkoB. —
M.: IIpocsemenue, 2008.



DJIeKTPOHHbBIE YueOHbIe M0co0us
1. «Ypoxu reomerpun Kupuna u Medonus 7-9 kmace»
2. Marematuka. [Ipaktukym. 5-11 kiaccel. DnekTporHoe yuebnoe uznanue. M., OO0
«poda», OO0 «10C», 2003.
HNHuTepHer pecypcesl

. http://umnojenie.narod.ru/ - Crioco6 yMHOXeHHS "TPeyroJibHUKOM".
. http://www.school.mos.ru - caiiT TOMOXeT WIKOJBHUKY HAWTH HEOOXOAUMYIO
nHGOPMAIIHIO TS IOArOTOBKY K YpOKaM, MaTtepua i pedeparos u T.J.
. http://www.history.ru/freemath.ntm - OecriatHbie oOywaromue TPOrpaMMbl 1O
MaTeMaTHKe JJIsl IIKOJLHUKOB.
. http://mathem.by.ru/index.html - Matemaruka online
. http://comp-science.narod.ru/
. http://matematika.agava.ru/
o http://refportal.ru/mathemaics/ Pedepatsr mo maTtematike
o http://ege-online-test.ru/ EI'D Ownnaiin Tect (MaTemMaTHKa)
Texnnyeckue cpeacTBa 00y4eHus :
- HOYTOYK,
- MYJIBTH-MEIHa-TIPOEKTOP,
- 9KpaH,
- MOII npunTEp-CKaHEp-KOMUP.
KAJIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHHUE
I'eomeTpus 7 kiaace — 50 yaca, o 2 yaca B HeJENIO BO 2 - 4 4eTBEPTH
No No [InanoBbie [Tpume
ypok | YPoKa CPOKH JaHue
2 1o o HaumenoBanue pasnienos u Tem TIPOXOK/ICHHS
/| TeMam
1. HavajbHble reoMeTpuvecKHne cBeeHus - 7 4.
1 1.1 Touku, npsameie, oTpe3ku. [IpoBemmBanme 1 Henens
NpAMOM HA MECTHOCTHU. JIyd U yrom.
5 1.2 PaBenctBo reomerpuueckux uryp. CpaBHeHHE
OTPE3KOB U YIJIOB.
3 1.3 H3mepeHue oTpesKoB. 2 "Henxens
4 1.4 N3mepenue yrios.
5 1.5 CMexHbIE U BEPTUKAIIbHBIE YIJIbI. 3 Henenst
[lepnieHIUKYIApHBIE IPSMBIE.
5 1.6 Pemenue 3amau no teme: «HavansHbie
T€OMETPHYECKHUE CBEIICHHS
5 1.7 Obobwenue u cucmemamu3ayust 3HaHUIL. 4 Henens K/p
Konmpons.
2. TpeyroibHuku — 14 4.
8 2.1 Tpeyronpauk
9 2.2 Tpeyronpauk 5 Henens



http://umnojenie.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
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10 2.3 [lepBrlii IpU3HAK paBEeHCTBA TPEYrOJbHUKOB
11 24 [lepnennukynsap x npsmMoit 6 Henens
12 2.5 MenuaHbl, OUCCEKTPHUCHI U BBICOTHI
TPEyroJibHUKa
13 2.6 CBoiicTBa paBHOOEPEHHOTO TPEYTrOJIbHHUKA 7 Henens
14 2.7 Bropo#l u TpeTuii npu3HaKU paBeHCTBA
TPEYroJbHUKOB
15 2.8 Bropoii u TpeTuil npu3Haku paBeHCTBA 8 Henens
TPEYroJLHUKOB
16 2.9 Bropoii u Tpetuil npu3Haku paBeHCTBA
TPEYroJILHUKOB
17 2.10 OKpyXHOCTb 9 Henens
18 211 [TocTpoenus nupkyaeM U JINHEHKON
19 2.12 3amayu HA IOCTPOEHUE 10 Henensa
20 2.13 Pemrenue 3amgau mo teme: «TpeyrobHUKI
21 2.14 Oboowenue u cucmemamuzayusi 3HAHULL. 11 Henens K/p
Konmpons.
3. MapannenbHble npsaMbie — 9 4.
22 3.1 [lapannenbHble npsiMble
23 3.2 | Ilpu3Haku mapaielbHOCTH JIBYX MPSIMBIX 12 nenens
24 3.3 [Ipu3Haky mapawieTbHOCTH ABYX MPSIMBIX
25 3.4 Akcroma mapajuieIbHBIX TPSIMBIX 13 Henens
26 3.5 Akcroma mapajuieIbHBIX TPSIMBIX
27 3.6 Akcroma mapajuieIbHBIX TPSIMBIX 14 venens
28 3.7 Pemenue 3amgau o teme: «llapamiensHbie
IPSIMBIE»
29 3.8 Pemenue 3agau no teme: «llapamienbHbie 15 Henensa
IPSIMBIE»
30 3.9 Obobwenue u cucmemamu3ayust 3HAHULL. K/p
Konmpons.
4. CoOTHOIEHHMS MeKIy CTOPOHAMH U YIJIAMH
TpeyrojabHuka — 16 4.
31 4.1 CymMma yriioB TpeyrojbHHUKa 16 nenens
32 4.2 CymMma yrioB TpeyrojbHHUKa
33 4.3 CoOTHOLIEHUS MEKYy CTOPOHAMHU U YIJIaMU 17 nenens
TPEyroJibHUKa
34 4.4 CoOTHOIIEHUS MEKYy CTOPOHAMHU U YIIIaMU
TPEyroJibHUKa
35 4.5 CooTHOLIEHNs MEX Yy CTOPOHAMH U YTiIaMu 18 nenens
TPEyroJibHUKa
36 4.6 Obobwenue u cucmemamuzayust 3HAHUIL.
Konmpons.
37 4.7 [IpssmoyrosbpHbIE TPEYTOIBHUKI 19 nenens
38 4.8 [IpssmoyrosbpHbIE TPEYTOIBHUKI
39 4.9 [IpssmoyrosbpHbIE TPEYTOIBHUKI 20 Hepens
40 4.10 | [IpsiMOyroJbHBIE TPEYTOJIbHUKU




41 4.11 | IlocTpoeHue TpeyroiabHUKA O TPEM IEMEHTaM 21 nepens
42 4.12 | [locTpoeHue TPEeyroJibHUKA 110 TPEM dJIeMEHTaM
43 4.13 | Pemenue 3ama4 no teme: «IIpsmoyronbHbie 22 nenens
TpeyroJibHUKH. ['eoMeTpruecKre oCTPOSHHUSD
m 4.14 | Pemenue 3anau no teme: «IIpsimoyrosibHbie
TpeyroJbHUKH. ['eoMeTpruecKre oCTPOCHHSD»
45 4.15 | Pemenue 3anay no teme: «IIpsimoyrosibHbie 23 Hepens
TpeyroJibHUKH. ['eoMeTpruecKre OCTPOCHHS»
46 4.16 | Obobwenue u cucmemamuzayust 3HAHUIL. K/p
Konmponws.
HTorosoe noBropenue — 6 4.
47 5.1 [ToBTOopenue. TpeyroabHUKU 24 Henens
48 5.2 [ToBTOopenue. [lapannenbHbie MpsiMbIe
49 5.3 [ToBTopenue. CoOOTHOLIEHHE MEX Y CTOPOHAMU U 25 nenens
yIJIaM¥ TPEyroJbHUKa
50 5.4 KoMIiekcHoe MOBTOPEHUE U aHAJIN3 HTOTOB K/p
KOHTPOJISI
KAJTEHIAPHO-TEMATUYECKOE IIVMIAHUPOBAHUE
I'eomeTpus 8 kiaacce — 68 yacos, 1o 2 yaca B HEACIIO
No Ne ITnanoBble ITpume
ypok | YPoKa CPOKH qaHHe
A 1o o HaunmenoBanue paszenos u Tem IPOXOIKACHHS
o/ | TemMam
5. YeTbIpéXyrojJbHUKH - 14 4,
1 5.1 | MuoroyronsHuku. BeInyKIIblii MHOIOYTOJIbHUK. 1 Henens
2 5.2 | YerIpéXyroibHUK.
3 5.3 I[Tapaienorpamm. 2 Henens
4 5.4 [Tpu3Haky napanienorpaMma.
S 5.5 [Tpu3Haky napanienorpaMmma. 3 Henemst
6 5.6 Tpamerus.
7 5.7 Tpanerusi. 4 geneins
8 5.8 [Tapannenorpamm u Tpanenus.
9 5.9 | IIpAMOYroJIbHHUK, pOMO, KBaJIpar. 5 Henens
10 5.10 | IIpsaMoyronbHHUK, poMO, KBaIpaT.
11 5.14 | IIpsaMoyronbHUK, poMO, KBaIparT. 6 nenens
12 9.15 | OceBas u HeHTpaIbHAS CUMMETPHS.
13 5.16 | Pemienue 3a1a4 110 TeMe «UETBIPEXYTONLHUKIY. 7 nenens
14 5.17 | O6o0menue u cucTeMaTu3anus 3Hanuii. KouTpos. K/p
6. Inomaab — 14 u.
15 6.1 I[Tromia b MHOTOYTOJIbHHKA 8 Henens




16 6.2 [Tnomaas TpAMOYroJabHUKA
17 6.3 [Tnomans mapamienorpamma 9 nenens
18 6.4 I[Lnomans TpeyroabHUKa
19 6.5 [Tnomams TpeyroibHuKa 10 "enens
20 6.6 [Tnomanp Tpanennn
21 6.7 [Tnomaau napaienorpaMmma, TpeyrojibHUKa 1 11 nenens
Tpanenuu
22 6.8 [Tnomamyu napasmienorpaMmma, TpeyroibHUKA U
Tpanenuu
23 6.9 Teopema IMudaropa 12 wenens
24 6.10 Teopema Iudaropa
25 | 6.11 | Teopema, obpartnas Teopeme [ludaropa 13 nenens
26 6.12 ®opmymna ['epona
27 6.13 Pemrenune 3amau no teme «Ilmomaney» 14 wenens
28 6.14 O6o0uIenre U cucTeMaTu3anus 3Hanui. KonTposs K/p
. Ilono6ubie Tpeyroabunkm — 19 yacos
29 7.1 [IponopunonansHblie 0Tpe3ku. OnpeneneHue 15 Henens
M0JIOOHBIX TPEYrOJIbHUKOB
30 7.2 OTHOIIEHHUE MIIOIIAIEH TTOA0OHBIX TPEYrOJEHUKOB
31 7.3 [Ipu3naku mogo6ust TPEYroJbHUKOB 16 menenst
32 7.4 BTopoii npusHak mogo0us TpEYrojabHUKOB
33 7.5 Tperuii mpu3HaK 000U TPEYTOJLHUKOB 17 uenens
34 7.6 Pemenne 3aga4d mo teme «IIpusHaku moao0us
TPEYrOJILHUKOB
35 7.7 Pemenne 3agaud mo teme «IIpusHaku mono0us 18
TPEYrOJILHUKOB fene
36 7.8 CpenHss IMHNUS TPEYTOJbHUKA
37 7.9 [IponoproHaIbHBIE OTPE3KH B MPSIMOYTOJILHOM 19 nenens
TPEYroJIbHUKE
38 7.10 [IpakTHueckue MpUIIOKEHUS 01001
TPEYroJbHUKOB
39 | 711 | O nmopo6uu npou3BOILHBIX GUIYp 20 nenens
40 7.12 [IpuMeHeHnne moo0us K 10Ka3aTeIbCTBY TEOPEM U
pEIICHUIO 3a/1a4
a1 7.13 [Ipumenenue mogooUs K 10Ka3aTEIbCTBY TEOPEM U 21 Henens
pEIICHUIO 3a/1a4
42 7.14 [Ipumenenue mogooUst K 10Ka3aTEIbCTBY TEOPEM U
pEIICHUIO 3a/1a4
43 7.15 CuHyc, KOCHHYC U TaHT'€HC OCTPOTO yria 22 Henens
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
44 7.16 CuHyc, KOCHHYC U TaHT€HC OCTPOTO yria
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
45 7.17 31({)&1;121;1:1'5163121.Hyca, KOCHHYCa U TaHI€Hca JJIs YTJI0B 23 Henens
46 7.18 O6o0IEeHne U cucTeMaTH3anus 3Hanuii. Kourpois
47 7.19 O6o01EeHne U cucTeMaTH3anus 3Hanuii. KouTpois 24 uenens K/p
8. Oxpy:xHOCTBH — 17 yacoB
48 8.1 BszaumHOe pacroyioxkeHne psMoil U OKPY:KHOCTH
49 8.2 KacarenbHas K OKpPY>KHOCTH 25 Henens
50 8.3 KacarenpHast K OKPYKHOCTH




ol 8.4 I'pamycHast Mepa AyrH OKPYKHOCTH 26 Henens
52 8.5 Teopema 0 BIUCAaHHOM yTJie
53 8.6 LleHTpasbHbIe ¥ BIIUCAHHBIC YIIIbI 27 uenenst
o4 8.7 LleHTpaibHbIe ¥ BIIUCAHHBIC YIIIbI
55 8.8 CBoiicTBa OMCCEKTPUCHI yIiIa U CEPEIUHHOTO 28 Henens
HEPIICHIANKYIISPA K OTPE3KY
56 8.9 Teopema 0 nepeceueHnn BLICOT TPEYTOJILHUKA
57 | 8.10 | Yernipe 3ameuarenbHble TOYKU TPEYTOJIbHUKA 29 Henens
58 8.11 BrimcanHas OKpy>XHOCTh
59 | 8.12 | OnmcanHas OKpyKHOCTB 30 menens
60 | 8.13 | Brnmcannas u OnNMCaHHAs OKPYKHOCTH
61 | 8.14 | Pemenwue 3anau mo teme «OKPyKHOCTbY 31 nemens
62 8.15 Pemenue 3am1a4 o reme «OKpYKHOCTBY»
63 8.16 O6o0uIenre U cucTeMaTu3anus 3Hanui. KouTposs 32 uenens
64 8.17 OGo0wmenne U cucTeMaTH3anus 3Hanuii. KonTposs K/p
IMoBTopenue. Pemienue 3a1a4 — 6 4acos
65 1 KOMHJvieKCHoe MTOBTOPCHHE U CUCTEMATH3AIIHS 33 Henensa
3HAHWH
66 2 KOMHJEeKCHoe MOBTOPEHHE W  CHUCTEMATH3AIHsA
3HAHWH
67 3 O60061eHue u cucreMaru3anus 3HaHui. Torosblit 34 menens K/p
KOHTpOJIb. [IpoMeKyTOUHAs aTTECTAIIHSL.
68 4 KoMmIuiekcHOe MOBTOPEHUE M aHAIN3 UTOTOB
KOHTPOJISI
KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
I'eomeTpus 9 kiaace — 68 yacos, 1o 2 yaca B HEACIIO
No No [InanoBbie [Tpume
ypok | Ypoka CpPOKH YaHue
o 110 o HauMmeHoBaHue pa3jieioB U TeM MPOXOKICHHS
oo | TeMam
1.BekTopsl - 8 4.
1 9.1 [TonsiThe BexTOpa. 1 Henens
5 9.2 PaBeH(iTBo BekTOpoB. OTKIajbIBAHKE BEKTOpA OT
JAHHOM TOYKH.
3 9.3 CrnosxeHne 1 BBIYUTaHUE BEKTOPOB 2 menens
4 9.4 | CnoskeHue U BBIYMTAHHE BEKTOPOB
5 9.5 Cno)KeHHe U BEIYUTaHUE BEKTOPOB 3 "enmens
6 9.6 | IIpoussenenue BEKTOPA HA YKCIIO.
7 9.7 | IlpuMeHEeHNE BEKTOPOB K PEIIEHUIO 3a/1a4 4 uenens
8 9.8 | Cpennsis mMHMsA Tpanemyu.

O6o06menne u cuctemaru3anus 3Hanuid. Kontponb

O6o06menne u cuctemaru3anus 3HaHui. Kontponb

2.Meton koopaunat — 10 u.




9 10.1 PaznoxeHne BeKTOpa MO JIBYyM HEKOJUTMHEAPHBIM 5 nenens
BEKTOpaM
10 10.2 | KoopauHatel BeKTOpa
1 10.3 CBs3b MEX1y KOOPJMHATAMH BEKTOPA 6 Henmens
KOOpAMHATAMM €r0 Hayaja U KOHIIA
12 10.4 | IIpocreiimue 331241 B KOOpANHATAX
13 105 VYpaBHEeHHE JIMHUM Ha IUIOCKOCTH. YPaBHEHUE 7 Henens
OKPY>XHOCTH.
14 10.6 | Ypaeuenue npsamoii.
15 10.7 | B3auMHOE pacIoIOKEHHUE IBYX OKPYKHOCTEN 8 memernst
16 10.8 Pemenwe 3ama4 1o Teme «MeTo KOOPIUHAT
17 10.9 Pemenue 3a1a4y o Teme «MeTO T KOOPIHHATY 9 Henens
18 | 10.10 | OGo6menune u cucremarusanys 3HaHUH. KoHTpOIIb K/p
3. CoOoTHOLIEHUSI MEKY CTOPOHAMH M YIJIaMH TPeYroJabHUKA.
CxkansipHoe npousBeieHue BeKTOpoB — 11 yacos
19 11.1 | CuHyc, KOCHHYC, TAHT'€HC, KOTAaHTCHC yIJia 10 nenmens
20 112 OCHOBHO€ TPUTOHOMETPUIECKOE TOKIECTBO.
DOopMyIIbI TPUBEICHUS.
21 11.3 | ®opMysbl A1 BEIYUCICHUS KOOPAWHAT TOUKH. 11 nenens
22 114 CoOOTHOIICHUST MEXK/Yy CTOPOHAMH U YTIIaMU
TpeyroyibHUKa. Teopema o MO i TPEYroJIbHUKA.
23 11.5 | Teopema cunycoB. Teopema KOCHHYCOB. 12 wenens
24 11.6 | PemeHue TpeyroabHUKOB.
25 11.7 | UsmepuTensHbie paboThI 13 menens
26 118 Yroa mexay Bekropamu. CkansipHoe
IPOM3BEJICHNE BEKTOPOB.
27 11.9 CKanﬂpHoe IPOM3BEJICHNE B KOOPHHATAX. 14 nenens
CBoiicTBa CKAISIPHOTO MPOM3BEICHNUS BEKTOPOB.
Pemenne 3amad mo Teme «COOTHOWICHHS MEXKIY
28 11.10 | ctopoHamMu W yriamu TpeyroybHuKa. CKalspHOe
IIPOM3BENICHUE BEKTOPOBY.
29 11.11 | O6o6menue u cuctemarusanus 3Hanui. Kontpos 15 "enens K/p
4, JInuHa OKPYKHOCTH U ILUIOIIAAb Kpyra — 12 yacoB
30 121 [IpaBunpHbIE ~ MHOrOyrojbHUK.  OKpPYKHOCT,
OTIMCAaHHAsI OKOJIO MPABHIBHOTO MHOTOYTOJIbHHKA.
31 129 OKpyXHOCTb,  BIIUCaHHAas B  IIPaBHJIbHBIN 16 Hexens
MHOTOYTOJIHUK.
@®opMyInbl I BEIYUCICHUS TUTOLIAIN IPAaBHIBHOTO
32 12.3 | MHOTOYrOJIbHHKA, €ro CTOPOHBI U  paauyca
BITMCAHHON OKPY>KHOCTH.
33 12.4 | IlocTpoeHune NpaBUIIbHBIX MHOTOYT OJIbHUKOB. 17 nenens
34 12,5 | JlnuHa OKPY>KHOCTH.
35 12.6 | Imomians kpyra. 18 nenens
36 12.7 | Tlnomiaab KPYroBoro CEKTopa.
37 12.8 | JInuHa OKpYXHOCTH U IUIOIIAAb KpyTa. 19 nenens
38 129 Pemenne 3amau no teme «J/lmMHa OKPYKHOCTH U
TUIOIIA/Tb KPyra».
39 1210 Pemenne 3amau  mno  teme  «[IpaBuibHBIE 20 Henens
MHOTOYT OJIbHUKHU.
40 1211 Pemenne 3amau  mno  teme  «[IpaBuibHBIE

MHOT'OYTI'OJIbHUKH. I[J'II/IHa OKPY’XHOCTHU M IIJIOIIA/b




Kpyray.

41 12.12 | O6oO6mieHne U crucTeMaTu3anus 3Hanuit. KoHTposnb 21 nepens K/p
5. JIBM:KeHMs — 7 4acoB
42 13.1 | OrobpaxkeHHe MIOCKOCTH HA CEOS.
43 13.2 | [loHsTHE NBHKECHUS. 22 nenens
44 13.3 | [NapannenbHbIii IIEPEHOC.
45 13.4 | IToBopor. 23 Hepens
46 13.5 | [NapamienbHbIH IEPEHOC U TIOBOPOT
47 13.6 | Pemenue 3a1a4 110 TeMe «J[BHKEHHSD. 24 nenens
48 13.7 | O6oOmienue u cuctemMaruzanus 3HaHui. KoHTpoITh
. HayaibHbIe cBeJIeHUsI U3 CTepeoMeTpun — 6 yacon
49 14.1 | TIpeamer crepeoMeTprr. MHOTOrpaHHUK. 25 Henens K/p
50 14.2 | Ilpusma. [Tapamrenenumnen.
51 143 O6béMm  Tena. CpoiicTBa  MPSAMOYTOJIBHOTO 26 Henens
napayenenunena. [lupamuna
52 14.4 | Pewmenue 3aga4 no teme «MHOTOrpaHHUKNY
53 145 Tena n nmoBepxHoctu Bpamenus. [lumaap. Konyec. 27 Henens
[lap.
54 146 Pemienne 3amau mo teme «Terma M MOBEPXHOCTH
BpAIICHUS
IToBTOpenue. Pemenune 3axau — 14 yacos
55 1 KOMHJEeKCHoe MOBTOPCHHE W  CHCTEMAaTH3aIUs 28 Henens
3HAHUH
56 2 KOMHJIeKCHoe MOBTOPEHHE U  CHCTEMaTH3aIus
3HAHUU
57 3 KOMHJIeKCHoe MOBTOPEHHE U  CHCTEMaTH3aIus 29 Henens
3HAHUU
58 4 KOMHJEeKCHoe MOBTOPEHHE U  CHUCTEMaTH3aIus
3HAHUH
59 5 KOMHJEeKCHoe NOBTOPEHHE U CHUCTEMaTH3aIHs 30 Henens
3HAHUH
60 5 KOMHJEeKCHoe MOBTOPEHHE U  CHCTEMaTH3aIus
3HAHUH
O0001IeHne u cucreMaTu3anus 3HaHuii. UToroBeli
61 7 31 "wenens
KOHTPOJIb
62 8 O60061eHue u CHCTEMaTU3aLIHs 3HAHUH.
[IpomexxyTouHas aTTecTalus.
KomrmnekcHoe moBTOpeHNE U aHAIN3 UTOTOB
63 9 32 "wenens
KOHTPOJIS
64 KomMmrmnekcHoe MoBTOpEHUE U CUCTEMATHU3AIIIS
10 3HAHUU
KomMrnekcHoe MoBTOpEHUE U CUCTEMATHU3AIIHS K/p
65 11 . 33 Henens
3HAHUH
66 KomMmrnekcHoe MoBTOpEHUE U CUCTEMATHU3AIIS
12 3HAHUM
67 13 KOMHJEeKCHoe MOBTOPEHHE U  CHCTEMaTH3aIs 34 Henens
3HAHUI
68 14 KowMmrmnekcHoe moBTOpEHUE U CUCTEMATH3AIHS

3HAHUH
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