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MNOACHUTEJIbHAS 3ATINCKA.

Pabouas nporpamma pazpaboraHa Ha OCHOBE:

1) T.A. BbypmucrtpoBa. COopHUK pabouumx mporpamm 7-9 xmaccel: yd4e0. mocobue yis
obmeobpasoBat. opranm3anuii/ ['eomerpus7-9 knacc. M.: [Ipoceemenue, 2014.

2) 'eomerpust 7 — 9 knaccel: yueOnuk/aBrop: JI.C. Atanacsu, B.®.byry3os, C.b. Kanomries,
O.I'.Ilo3nsk, H.U. FOguna; M.: Ilpocsemenue, 2015 rox.

3) H.b. MenbHukoBa «KoHTposbHBIE pabOTHl MO reomeTpun 7 kmacc: k yudeOHuky JI.C.
AtanacsHa «['eoMerpust 7-9 Kimacc»: mocoOue IS yduTenen o01eo0pa3oBaTeIbHBIX OpTraHU3aIui/,
2012r.

CornacHo yueOHOMY MJIaHY HAa U3YYEHHE T€OMETPUH OTBOJIUTCS:

B 7 kinacce: 68 yacoB B roji/ 2 yaca B HEZIEIIIO.

B 8 kitacce: 70 yacoB B o/ 2 yaca B HEIEIO.

B 9 kiacce: 68 yacoB B roji/ 2 yaca B HE/IETIIO.

[IporpaMmma 1o reoMeTpuu cocTapiieHa Ha ocHOBe DyHAAMEHTaIbHOTO sIpa COIEepKaHUS
obmiero oOpa3zoBaHusi, TpeOOBaHMI K pe3yjibTaTaM OCBOSHHS 00pa3oBaTENbHON IMPOrpaMMbl
OCHOBHOTO 0011ero o0pa3oBaHus, NPEICTABICHHBIX B (pelepabHOM TOCYJapCTBEHHOM CTaHIapTe
OCHOBHOTO 0011ero 00pa3oBaHusi ¢ y4€TOM IMpeeMCTBEHHOCTH ¢ [IpuMepHBIMU MporpaMMamu Jist
HAYaJbHOTO O0IIero 00pa30BaHUs 10 MaTeMaTUKe. B Hell Takke yYUTHIBAIOTCS JOMUHUPYIOUINE HEU
u monokeHust [IporpamMmbl pa3BuTHsS W (HOPMHPOBAHHSI YHUBEPCAIBHBIX YYCOHBIX IEHCTBUH st
OCHOBHOTO 00111eT0 00pa3oBaHusi, KOTOpbIe 00eceunBaoT (OPMUPOBAHUE POCCUICKON IpaKTaHCKOU
UJEHTUYHOCTH, KOMMYHHUKATUBHBIX KauyeCTB JTUYHOCTH, U CIIOCOOCTBYIOT (DOPMUPOBAHUIO KITHOUYEBOM
KOMIETEHIIMU — YMEHUIO Y4UMbCS.

OBnazneHre yyallMMHCS CHCTEMOM TIeOMEeTpUYEeCKHMX 3HaHWM M YMEHHH HeoOXoauMo B
MOBCEIHEBHOM JKU3HM, JUI U3YUCHUS] CMEXKHBIX TUCIUIUIMH U TPOAOIKEHUsT 00pa3oBaHUsl.

[TpakTHdeckasi 3HAYMMOCTH IIKOJIBHOTO Kypca reéOMETPUHU O0YCIIOBJICHA TEM, YTO €r0 00BEKTOM
SBIISIETCS TPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOILICHHS ACHCTBUTEIHLHOTO MHpA.
I'eomeTpuueckas MoAroTOBKa HEOOXOMMA IS IOHUMAaHUS IPUHIIMIIOB YCTPOKUCTBA U UCIIOJBL30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPHUSATUS HAYYHBIX M TEXHHUYECKUX TMOHATHH W wuueid. MaremaTnka
SABJISIETCSL SI3BIKOM HAayKM U TeXHUKUA. C €€ MOMOIIBI0 MOJETUPYIOTCS M W3Yy4aloTCs SIBICHUS W
MPOLIECCHI, TPOUCXOSAIINE B IPUPO/IE.

['eomerpust sBISIETCS OMHUM W3 OIOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOEeCreYrBaeT
U3y4YeHUe APYruX [UCUUIUIMH. B mepByro ouepenb 3TO OTHOCHTCS K MpeAMETaM €CTECTBEHHO-
HAyYHOTO [UKJIa, B YACTHOCTH K (hu3uke. PazBuTre JOrnyecKoro MeIIUICHHS YIaIIuXCcsl pU 00yIeHUH
TE€OMETPHUH CIOCOOCTBYET TaKKe YCBOEHUIO MPEAMETOB I'yMaHUTapHOro nukia. [Ipaktudyeckue yme-
HUS W HaBBIKM TEOMETPUUYECKOTO0 XapakTepa HEOOXOIWMBI i TPYAOBOW JACSATEIHHOCTH U
pohecCHOHANBHOM MOATOTOBKH IKOJIBHUKOB.

['eomeTpust CyIIECTBEHHO pacIIUpsieT KPYro3op ydalluxcs, 3HAKOMsS HX C HUHAYKIHEH U
nenykuuen, o0000meHneM U KOHKpeTH3allhed, aHaIW30M ¢ CHHTE30M, Kiaccupukanuen u
cUcTeMaru3aluei, abctTparupoBaHiueM, aHajaorueil. AKTUBHOE HCIIOJIb30BAHUE 3a/lad Ha BCEX ATamax
yueOHOro Mpoliecca pa3BUBAET TBOPUECKHE CITOCOOHOCTH MIKOJIHLHUKOB.

[Ipu oOydyeHunm reomeTpun QGOPMUPYIOTCS YMEHHUS ¥ HABBIKM YMCTBEHHOTO TpyAa —
IUTAHUPOBAHKUE CBOEH PalOTHI, TOMCK PAIMOHATBHBIX MyTeH €€ BBIMONIHEHUS, KPUTHYECKasl OllEHKa
pe3yapTaToB. B mporiecce oOydeHHMs T€OMETPUU IIKOJbHUKH JOJDKHBI HAYYUTHCS HW3JIaraTh CBOU
MBICTTU SICHO M WCYEPIBIBAIOIIE, JIJAKOHUYHO M EMKO, MPUOOPECTH HABBIKU UYETKOTO, aKKypaTHOTO U
TPAaMOTHOTO BBITIOJTHEHHUSI MAaTEMATHIECKUX 3aIHCEH.

Baxueiimeidr 3amauell IIKOJBHOIO Kypca TE€OMETPUM SIBIIAETCS Pa3BUTHE JIOTUYECKOTO
MBITIUTIEHUs ydanmxcs. Camu 00BbEeKThl TEOMETPUYECKUX YMO3AKIIOUCHUH U TIPUHSATHIE B TE€OMETPUH
MpaBHUJIa KX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (JOPMUPOBAHUIO YMEHHI 00OCHOBBIBAThH U JIOKA3bIBAThH
CYXKJICHUSI, TPUBOJIUTH YETKUE OMPEICTICHHUs, PAa3BUBAIOT JIOTHUECKYIO HHTYUIINIO, KPATKO U HATJISITHO
BCKPBIBAIOT MEXAHU3M JIOTUYECKUX IMMOCTPOCHHM M ydaT MX HNpUMEHEHHUIo. TeM caMbIM reoMeTpust
3aHUMAaeT Beayllee MeCTO B (OPMHUPOBAHUM HAYYHO-TEOPETUUYECKOTO MBIIUICHUS IITKOJIHHUKOB.
PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MAaTeMAaTHUKH, (OPMUPYS MOHHUMAHHE KPacOThl W H3SIIECTBA




MaTeMaTHYECKUX PACCYXIEHHH, CIOCOOCTBYS BOCHPHUSATHIO T'€OMETPHUECKUX (POPM, YCBOCHHIO IO-
HATHUS CUMMETPUH, T€OMETPHUsSI BHOCUT 3HAUUTENbHBIN BKJIAJ B 3CTETUYECKOE BOCIUTAHUE y4alllUXCs.
E€ wm3yuenue pa3BuBaeT BOOOpaXCHHE INKOJBHUKOB, CYIIECTBEHHO OOOTramaeT MW pa3BHBAET HX
IPOCTPAHCTBEHHBIE MPE/ICTaBICHUS.

1. INTAHUPYEMBIE PE3YJIBTATBI

Pezynomamur oceoenus kypca ceomempuu?7 — 9 knaccos

JIUYHOCHHbLE:

. (bopMUpOBaHHE OTBETCTBEHHOI'O OTHOUICHHS K YYEHUIO, TOTOBHOCTH U CIHOCOOHOCTH
o0yJaromuxcst K CaMOpPa3BUTUIO M CamMOOOpa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYCHHIO U
MO3HAHUIO, BHIOOPY MAanbHeiero oOpa3oBaHus Ha 0a3e OpPHUEHTHUPOBKM B MHpe Mpodeccuit u
npo¢eCCHOHATIBHBIX MPEANOYTCHUH, OCO3HAHHOMY MTOCTPOSHHIO MHIWBUIAYaJIbHOW 00pa3oBaTeIbHON
TPACKTOPHUH C YUYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

o (dbopMHpOBaHKHE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH;
o ¢dopMHpOBaHHE KOMMYHMKATHBHOW KOMIIETEHTHOCTH HOOIIEHHUMH COTPYIHUYECTBE CO

CBEpCTHMKAMM, CTapIIMMH M MJaJUIMMU B 00pa30BaTEbHOM, OOILIECTBEHHO IOJIE3HOW, ydyeOHO-
UCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYIHX BUJAX JESITEIbHOCTH;

o YMEHHE SICHO, TOYHO, 'PAMOTHO M3J1araTh CBOM MBICIM B YCTHOM M IMCbMEHHOHN pEYH,
IIOHMMAThb CMBIC]I ITOCTABJICHHOM 3aJauy, BBICTpauBaThb apryMEHTAlLMIO, IPUBOIUTH IPHUMEPBI U
KOHTPIIPUMEDBI;

. KPUTUYHOCTb  MBIIUIEHUS, YMEHHUE  paClO3HaBaTb  JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. KpPEaTUBHOCTb MBIIUICHUSI, WHULHMATUBY, HAXOJYHWBOCTh, AKTHUBHOCTHb IpPU PEUICHUH
reOMETPUYECKHUX 3a]1a4;

. YMEHHE KOHTPOJIUPOBAaTh IMpPOLIECC W  pe3yapTaT y4yeOHOW  MareMaTH4eCKOn
JEATEIIbHOCTH;

. CIIOCOOHOCTh K AMOIMOHAIBHOMY BOCHPHSTHIO MAaTEMaTHYECKHUX OOBEKTOB, 3ajad,
pELIEHN, pacCyKICHUI;

MemanpeomemHuole:

. YMEHHUE CaMOCTOSITEJIbHO IUIAHUPOBATh AJIBTEPHATUBHBIE IMYyTU JOCTHXKEHUS LIEJIEH,
OCO3HAaHHO BBIOMpPATh Hanbosee 3¢ (heKTUBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U MO3HABATENbHBIX 3a/1a4;

. YMEHHE OCYILECTBISATh KOHTPOJIb IO pe3yjabTaTy M crnocolOy AelcTBHS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMBIE KOPPEKTUBBI

. YMEHHE aJIeKBATHO OILICHWBATH MPABUJIHHOCTh WM OMIMOOYHOCTH BBIIOJHEHUS yU4eOHOU
3a/1a4M, ee O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHHUS;

. OCO3HaHHOE

BJIQJICHUE JIOTHYCCKUMU JICHCTBUSMU ONPECIICHUS TIOHATHH, 0000IIECHUS, YCTAHOBICHHS aHAIOTHIA,
KJIacCU(UKALMM HA OCHOBE CAMOCTOATEIHHOTO BHIOOpPA OCHOBAaHWUW M KPUTEPUEB, YCTAHOBIICHUS
POIOBHUIOBBIX CBSI3EH;

o yMeHHe
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE PACCYXKICHUE, YMO3AKITIOUCHHE
(MHIyKTUBHOE, JCTYKTUBHOE U 110 aHAJIOTUH ) U BBIBO/IBI,

o YMEHHE
OpraHU30BBIBATH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YYHUTEIeM U
CBEPCTHUKAMH: OMNPEIENITh LENH, pacupeAcisaTh (QYHKIUH U POJIM YYaCTHUKOB, OOIIME CIOCOOBI
paboThl; yMeHHe paboTaTh B IPYIIE: HAXOIUTh OOIIee PEIICHUE U pa3peiaTh KOHMIUKTH HA OCHOBE
COTJIACOBaHUs MO3UINI U ydeTa HHTEPECOB; CIyIIaTh MapTHepa; GOpMyIupoBaTh, apryMEHTUPOBATh U
OTCTanBaTh CBOC MHEHUE;



o ¢dbopmupoBax
e U pa3BUTHE Y4eOHON U OOILENnOoJIb30BATEIbCKOM KOMIETEHTHOCTH B OOJIACTH HCIOJIb30BaHUS
nH(OPMAIMOHHO-KOMMYHUKAIMMOHHBIX TexHoNorui (MK T-kommereHTHOCTH);

. dhopmMupoBaH
ue MepBOHAYaIbHBIX MPEACTABICHUI 00 UIesX U O METOJaX MaTEMAaTHKU KaK YHUBEpPCAIbHOM SI3bIKE
HAyKU U TEXHUKHU, CPEICTBE MOJICTUPOBAHUS SIBJICHUHN U TIPOLIECCOB;

. yMeHUue
BUJIETh MaTEMaTHYECKYIO0 3aJaduy B KOHTEKCTE MPOOJIEMHON CHUTyallMd B APYTUX TUCIHILIMHAX, B
OKpYKaroIlEeH )KU3HU;

. yMEHUe
HaXOJWUTh B PA3JIMYHBIX MCTOYHHMKAX HMH(OPMALKIO, HEOOXOIUMYIO AJISl PElICHUS MaTeMaTH4eCKUX
npoOJieM, U MPEJCTaBIsATh €€ B MOHIATHOW (opMe; MPUHUMATh PEIICHUE B YCIOBUSAX HEMOTHOW M
M30BITOYHOMN, TOYHOM M BEPOSATHOCTHON MHGPOPMAIIHH;

. yMEHUEe
MOHUMATh U HCIOJIb30BATh MAaTEMaTHYECKUE CPEACTBA HAIVISIAHOCTU (PUCYHKH, YEPTEKHU, CXEMbI U
Jp.) A7s WLTIOCTPALMK, HHTEPIIPEeTalliy, apryMeHTaIlUY;

o yMeHue
BBIIBUTaTh TUIIOTE3BI IIPH PEIICHNN Y4EOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIMMOCTb UX MPOBEPKH;
. yMeHue

NPUMEHATh MHAYKTHBHBIE W JEAYKTUBHBIC CIIOCOOBI pacCyXICHH, BHIETh PAa3IUYHBIE CTPATETUU
pelIeHus 3a/1ay;

. IIOHUMAaHHE CYIIHOCTH QJITOPUTMHYECKUX MPEANUCAHUNA W YMEHHE [JEHCTBOBATH B
COOTBETCTBUU C IPEITIOKEHHBIM aJITOPUTMOM;

. YMEHHUE CaMOCTOSITEIbHO CTAaBUTh LI€JIH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI JJISl PEIIECHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

. YMEHUE IIJIAHUPOBATh U OCYILECTBIATH IEATEIbHOCTD, HAIIPABICHHYIO HA PELIECHUE 3a/1a4
HCCIIEI0BATEIBCKOTO XapaKTepa;

npeomemmbole:

. OBIIaJicHHe 0a30BbIM IMOHATHIHBIM amnmapaToM IO OCHOBHBIM pa3feliaM COJIepKaHUS;
Mpe/ICTaBICHHEe OO0 OCHOBHBIX H3YyYaeMbIX MOHATUSAX (Teomerpuyeckas ¢(urypa, BeIMYHMHA) Kak
BOKHEUIITUX MATEeMAaTHYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATH U M3Yy4aTh peaibHbIC MPOILIECCH 1
SIBJICHUS;

o yMeHHe paboTatb C TEOMETPUYECKHM TEKCTOM (aHaJIM3UpOBaTh, W3BIIEKATh
HE0OXOAMMYI0 MH(OPMAIIMIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOM MBICIU B YCTHOW M NMHCHMEHHOMN
peur ¢ NPUMEHEHHUEM MAaTeMaTUYeCKOW TEPMHUHOJOTHMH W CHMBOJIMKH, HCIIOIb30BaTh pPA3IHYHbIC
S3BIKM MaT€MAaTHKH, TMPOBOJIUTH KiIacCU(UKAIMU, JIOTHYECKHEe OOOCHOBaHMsS, JI0Ka3aTeIhCTBA
MaTEMaTUYECKUX YTBEPKICHHUIA;

. OBJIAJICHHE HABBIKAMHU YCTHBIX TUCHMEHHBIX, HHCTPYMEHTAIBHBIX BHIYMCIICHUH;

. OBJIAJICHUE TEOMETPHUYECKHM SI3BIKOM, YMEHHE WCIOJb30BaTh €ro /i OINHUCAHUS
MPEIMETOB OKPYXKAIOIIET0 MHUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUA U H300pa3UTEIbHBIX
YMEHUH, TPUOOPETECHNE HABBIKOB TEOMETPUUECKHUX MTOCTPOCHU;

. YCBOGHHE CHCTEMAaTHYEeCKMX 3HAHUM O IUIOCKHX (Urypax M HMX CBOWCTBAX, yMEHHE
MPUMEHSATh CUCTEMATUUECKUE 3HAHUS O HUX ISl PELICHUS T€OMETPUUECKUX U MPAKTUUECKHUX 3a/1a4;

. yYMEHHE H3MEpSTh JJIUHBI OTPE3KOB, BEIMUYUHBI YIJIOB, MCIOJB30BaTh (DOPMYIbBI IS
HaXOK/ICHUS TTIEPUMETPOB, IUIONIA/IeH U 00bEMOB reOMETpUUIECKUX (PUTYyp;

. YMEHHUE TMPUMEHSTh W3YUYEHHBbIE MOHSTHUS, PE3yIbTaThl, METOJbI JUIsl PEIICHHs 3aaad
MPAKTUYECKOTO XapakTepa W 33a7a4 U3 CMEKHBIX TUCIUILIMH C UCTIOIB30BAHUEM MPH HEOOXOTUMOCTH
CIIPaBOYHBIX MAaTEPHUATIOB, KAJTBKYJISATOPa, KOMITBIOTEPA.



Pezynamuenvie YY/I.

—  CaMOCTOSITENIBHO  OOHapyxcusamv W opmyiupogames TpoOIeMy B KIACCHOW H
WHJIUBUIyaJIbHON Yy4€OHOM JEsTENbHOCTH;

— @bl0GUeamb BEPCUU PpEIIeHHs] MPOOJIeMbI, OCO3HABaTh KOHEYHBIH pe3ynbTar, BBIOMpATH
CPEICTBA TOCTIKCHUS LEH U3 MPEI0KEHHBIX I UX UCKATh CAMOCTOSTEIIBHO;

— cocmaenams (MHIMBUIYaTbHO WM B TPYIIeE) IJIaH pemeHUs HpoOieMbl (BBIMTOIHEHUS
IIPOEKTA);

— noobupams K Kaxa0u mpodieme (3a7a4de) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb,

— paboTtas MO MPeNIOKEHHOMY HJIM CaMOCTOSITEIIEHO COCTaBIEHHOMY IUIAHY, UCHOIb308aMb
Hapsly ¢ OCHOBHBIMHM M JOTIOJHUTEIbHBIE CPEJCTBa (CIIpaBOYHAs JIUTEpAaTypa, CIOXKHbIE MPHOOPHI,
KOMIIBIOTED);

— NIaHUpOo8ams CBOIO MHAMBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO;

— pabomamb TO CaMOCTOSITEIILHO COCTaBICHHOMY IUIaHY, CBEpSAACh C HUM M C LENIbBIO
NESITENIbHOCTH, HUCHPaBIsAs OMIMOKH, HCIOJIB3Ys CaMOCTOSITENIbHO IMOAOOpaHHBIE CpelcTBa (B TOM
yncie u MHTepHer);

— cBOOOJIHO 10/16b308amMbCsl BBIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKU M CAaMOOLIEHKH, UCXOS U3
[EJIH ¥ UMEIOIINXCSl KPUTEPUEB, Pa3jinyas pe3yibTaT U CIIOCOOBI ICHCTBUI;

— B XOJIe MIPEICTABICHUS MPOEKTA 0a8ams OYeHK) €ro pe3ylbTaTaMm;

— CaMOCTOSITEIIFHO 0CO3HA8AMb TIPUUMNHBI CBOETO YCIIeXa HITM HEeyCIleXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;

— YymMemb OyeHums CTENEHb YCHEIIHOCTH CBOCH WHAWBUAYAIBHOW 00pa3oBaTeIbHOM
NESITEIbHOCTH;

— 0asamb OYeHKY CBOMM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB s»), OTPEACTIATh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUS (KKAKUM s XOUY CTaThy», «4TO MHE IS STOTO HAJO CAENAThy).

Cpeocmeom ¢hopmuposanus peryasTUBHBIX Y Y ]| cIyxaT TeXHOJIOTHSI MPOOIIEMHOT0 AUajiora Ha
JTame M3y4eHUsi HOBOTO Marepuaja W TEXHOJIOTHS OIICHMBAaHUS OOpa30BaTEIbHBIX JIOCTHKCHUI
(Y4eOHBIX yCIIEXOB).

Ilo3nasamenvuvie YY/I:

— aHanU3UPO8aMb, CPABHUBAMb, KIACCUDUYUPOBAmMb U 0000uamb GaKThl U IBICHUS;

— ocywecmensims CPaBHEHHE, CEPHALINIO U KJIACCU(PHKALINIO, CAMOCTOSTENILHO BBIOMpast
OCHOBAHHUS U KPUTEPUH JUTSI YKa3aHHBIX JJOTMUYECKHUX OIepaluii; CTpOUTh KilacCU(DUKAIMIO TyTEM
JUXOTOMHUYECKOTO JIeJIeHHs! (Ha OCHOBE OTPHUIIAHUS);

— cmpoums JOTUYECKH OOOCHOBAaHHOE PACCY’KACHHE, BKIIOYAOIIEe YCTAaHOBJICHHWE NMPUYUHHO-
CIIEACTBEHHEIX CBS3CHi;

— co30asams MaTeMaTHYECKUe MOJIENIH;

— COCTaBJIATh TE€3MUCHI, Pa3IMUHbIE BUABI IIJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpa3oBrIBaTh
UH(OPMALIMIO U3 OJJHOTO BU/IA B IpYroi (TabauIly B TEKCT, 1UarpaMMmy U mp.);

— @bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(POPMALIUY.

— ymems onpeodensimb BO3MOXKHBIE UCTOUHUKHM HEOOXOIUMBIX CBEJCHMH, MPOU3BOIUTH MOMCK
uH(pOpMallii, aHAJTU3UPOBATh U OLIEHUBATDH €€ JOCTOBEPHOCTb.

— TOHHMMAas MO3MILHI0 JPYroro 4ejJoBeKa, pasiuuams B €ro peyd: MHEHHE (TOYKY 3pEeHHs),
JI0Ka3aTeNbCTBO (apryMeHThl), (DaKkThl; TUIOTE3bl, aKCUOMBI, TEOpPHH. [l 3TOro caMoCTOATEIbHO
MCII0JIb30BaTh PA3JIMYHbIE BU/IbI YTEHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTEIIBHOE, [IOMCKOBOE),
IPUEMBI CIIyILIaHUS.

— caMOMy c030aéamb WCTOYHHKM WHGOpPMAllMU pa3HOro THUIA MU JJs pasHbIX ayJUTOpPUH,
coOiroaaTh HHGOPMALIMOHHYIO TUTUEHY U MTpaBuiia HH()OPMALIMOHHON O€301acCHOCTH;

— YMembuUcnoib306ams KOMIBIOTEPHBIE U KOMMYHHUKAIIUOHHBIE TEXHOJOTMU KAaK MHCTPYMEHT
JUIsL  JIOCTMDKEHUSI CBOMX Iiefiell. YMeTb BbIOMpaTh aJeKBaTHblE 3aJaye€ WHCTPYMEHTAJIbHbIE
IIPOrPaMMHO-aINIapaTHBIE CPEACTBA U CEPBUCHI.



Cpeocmeom ¢hopmuposanusi mo3HaBaTeNbHBIX Y Y] cimyxkat y4eOHBIN MaTeprall U IPEkKIe BCEro
MPOAYKTUBHBIC 3aJjaHKs] YUeOHUKA, TO3BOJIAIONINE MPOABUTATHCS IO BCEM IIECTH JIMHUSM Pa3BUTHUA.

1-5 JIP — Mcnonp3oBaHue MaTeMaTU4YE€CKUX 3HAHUMU JJIs1 PELLIEHUS pa3InYHbIX MaTeMaTHYECKUX
3a/1a4 U OLICHKHU MOJYYEHHBIX PE3YJIbTATOB.

2-51 JIP — CoBOKYITHOCTh YMEHHUH 10 UCIIOJIb30BAHHIO I0KA3aTeIbHONH MaTeMaTUYeCKON PeyH.

3-s1 JIP — CoBOKYITHOCTh YMEHHH MO paboTe ¢ MHPOPMAIMEH, B TOM YUCJIE U C Pa3InYHBIMU
MaTEMaTUYECKUMU TEKCTAMU.

4-g JIP — YMeHHUs HCNONB30BaTh MAaTeMAaTUYECKHME CPENCTBA JUIsl W3YYEHHS M OINHCAHUS
peaTbHBIX MPOIIECCOB U SIBICHUIA.

5-s JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTH MBILUICHUS.

6-s1 JIP — Boig 1 HAaCTOMYHUBOCTH B JOCTHKEHUH LIEJIH.

Kommynuxamugnwie YY/I:

— CaMOCTOSITEIILHO Op2anu306bl6ams y4eOHOE B3aUMOEHCTBHE B IpyNIe (ONpeaessaTh 001me
eJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTaMBasi CBOIO TOUKY 3PEHUS, npUBOOUMb apeyMeHmbl, TONTBEPkKAast UX (haKkTamu;

— B IUCKYCCUU YMembB8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCSI K CBOEMY MHEHUIO, C TOCTOMHCTBOM NPU3HABAMb
OIIMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— IIOHMMas MTO3ULHUIO APYTOT0, pa3iuiams B €ro peuu: MHEHHE (TOUKY 3pEHHUs ), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIOTE3bI, aKCHOMBI, TEOPUU;

— yMemb B3MJIIHYTh Ha CUTYAlLlUIO C MHOM MO3ULIUU U 00208apu6ambscsi C TOJbMHU UHBIX
O3ULINH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX YVY]| choykar TEXHOJOTHUS MPOOIEMHOTO
nuanora (moOyKIaronuil ¥ MOABOASIIMN AUANIOT) U OpraHu3alys padoThl B MalbIX TPYIaX, TaKKe
MCII0JIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH MPOYKTUBHOTO YTCHUSI.

HarasigHasi reoMeTpus.

BoinyckHuk nayqumcsi:
1) pacro3HaBaTh Ha 4YepTEKaxX, PUCYHKAX, MOJCIAX M B OKDPYXKAIOUIEM MHpE IUIOCKUE U
IPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPHI;
2) pacno3HaBaTh pa3BEPTKM KyOa, MPSAMOYTOJIBHOTO Mapajiesienunesa, MpaBUIbLHON
ImUupaMuJbl, UWJINHAPA U KOHYCA,
3) ompenenATe MO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYpbl JIMHEHHBIE pa3Mepbl caMon
¢buryps! 1 Ha060pOT;
4) BBIYUCIATH 00BEM NMPSAMOYTOJIBHOIO Napaljiesenue/a.
BoinyCKHUK NOIYYUM 803MOHCHOCb.
1) BbUMCIATE OO0BEMBI MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYp, COCTABIEHHBIX U3
NPSIMOYTOJIBHBIX TapaIlJICIICTTHITCIOB;
2) yriyOuTh U pa3BUTh MPEJCTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax;
3) IpUMEHATDH MOHATHE Pa3BEPTKU JJISl BBIMOIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomeTpuueckne (hUryphbl

Buinycknux nayuumcsi:

1) monb30BaTbesl A3BIKOM T€OMETPUU JJISl ONMUCAHMA IMPEIMETOB OKPY)KAIOLIETO MUpAa U HX
B3aMMHOT'O PACIIOJIOKEHHUS,;

2) pacmo3HaBaThb ¥ M300pakaThb Ha 4YepTeXkaxX M PUCYHKAX TeoMeTpUyeckhe (GUrypel U HX
KOH(UTypauuu;

3) HaXOAWTh 3HAUYEHUS JJIMH JIMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOLICHUS, TPAlyCHYIO Mepy
yriaoB or 0 mo 180°, mpumeHsst ompezeneHus, CBONCTBA W MPU3HAKK (UTYp U MX DIIEMEHTOB,
oTHOLEHUs (HUryp (paBeHCTBO, MOA0OHME, CHMMETPHUH, TIOBOPOT, MAapaJUIeIbHbIN epeHoc);



4) omepupoBaTh C HAyalbHBIMU IOHATUSMU TPUTOHOMETPUU M BBIIOJHATH 3JIEMEHTapHbIE
ornepauuu HaJ QYHKIUSAMH YTJIOB;

5) pemarb 3agauyd Ha JI0Ka3aTeJIbCTBO, OINHUpasCh Ha HW3Y4YEHHbIE CBOMCTBA GuUryp u
OTHOLICHUH MEXy HUMH U IPUMEHSISI U3yYEHHBIE METOBI JOKA3aTEIIbCTB;

6) pemiaTh HECJIOXKHbBIE 337a4l Ha IOCTPOCHUE, IPUMEHSS OCHOBHBIE aJITOPUTMBI IOCTPOCHHUS
C IIOMOILBIO LIUPKYJIS U JIMHEHUKH;

7) pelmaTh NpoCTENUIINE MIIAHUMETPUYECKUE 3a/1a4U B IPOCTPAHCTBE.

Buinycknuux nonyuum 603modxicHocms.

1) oBiazers MeTOJaMM pEIIEHUs 3a7ad Ha BBIYMCICHHMS M JIOKA3aTeIbCTBA: METOJOM OT
IPOTHBHOTO, METOAOM IOAO0OMS, METOIOM Iepedopa BapHaHTOB U METOJIOM I'€OMETPUYECKHUX MECT
TOYEK;

2) npuoOpecTH ONbIT MPUMEHEHUs anreOpanyeckoro U TPUTOHOMETPUYECKOro ammapaTta u
uzel IBWKEHUS IIPU PELISHNH TeOMETPUUYECKHX 3a/1aY;

3) oBnageTh TPAIULMOHHON CXEMOH pelieHMs 3a7ad Ha OCTPOECHUE C MOMOIIBI0 LIUPKYJIS U
JUHENKHU: aHaJIN3, IOCTPOEHUE, JJ0KA3aTeNbCTBO U UCCIIEI0BaHHE;

4) HayuuThCs pelaTh 3aJaYd Ha IMOCTPOEHHE METOJIOM T'€OMETPUYECKOr0 MECTa TOYEK U
METO/I0M 110/100U5;

5) mpuoOpecTH ONBIT HCCICIOBAHUS CBOMCTB IUIAHUMETPUYECKHX (UTYp C TTOMOUIBIO
KOMITbIOTEPHBIX IPOTPaMM;

6) IpUOOPECTH OMBIT BBHIMIOJHEHUS MTPOEKTOB MO TeMaM: «l'eoMeTpudeckrue mpeodpa3zoBaHuUs
Ha IJI0cKoCcTHY, «IlocTpoenue oTpe3koB 1o Gopmyse».

HN3MepeHue reoMeTpMYeCKUX BeJIMYMH

Buinycknux nayuumcsi:

1) ucnonbp3oBaTh CBOMCTBA WM3MEpPEHUS JUIMH, IUIOIIAAEH M YIJIOB NpPU PELICHUH 3ajad Ha
HaXO0XJICHUE JJIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH OKPY>KHOCTH, IPayCHON MEpHI yTJla;

2) BBIYUCIIATH [UIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYp M UX YIJIbI, UCIOJB3YsS (OPMYIIbI UTHHBI
OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbl IUIOIAAen GuUryp;

3) BBIYMCIATDH IUIOIIATU TPEYTOJbHUKOB, MPSMOYTOJIBHUKOB, AapajuIeIOrpaMMOB, Tpameluii,
KpPYTOB U CEKTOPOB;

4) BBIYUCIATH IJIUHY OKPYKHOCTH, UTMHY AYTH OKPY>KHOCTH;

5) pewmath 3aaud Ha J0Ka3aTEIbCTBO C MCIIOJIb30BAaHHEM (GOPMYIN AJIUHBI OKPY)KHOCTU H
JUIMHBI 1yTU OKPYKHOCTH, GopMyJI Iomaneil puryp;

6) pewmatb NpaKTHYECKUE 3aJayd, CBSI3aHHBIC C HAXOXKJACHUEM TE€OMETPHUYECKUX BEINYMH
(ucronb3ys MPU HEOOXOAUMOCTH CITIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux noayuum 603MoiCHOCb:
1) BeUMCHATH MiIOWaAW (UTYp, COCTABIEHHBIX M3 JIBYX MWK Oosiee NPSIMOYTOJbHUKOB,
HapajIeorpaMMoOB, TPEYTOJIbHUKOB, Kpyra U CEKTOPa;
2) BBIYUCIATH IUIOLIAJM MHOTOYIOJBHHMKOB, HCIIONb3YSl OTHOLIEHHS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;
3) mpuoOpecTH ONBIT MPUMEHEHHUs anreOpanyeckoro M TPUTOHOMETPUYECKOTo ammapara H
uel IBMKEHUs MPU PEeUIeHUH 3a/1a4 Ha BHIYHCIICHHE IJI0IAAe MHOTOYTOJIbHUKOB.

Koopannarnl

Buvinyckuux nayuumecs:
1) BbUMCHATH IJIMHY OTpe3Ka IO KOOPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAMHATHI
CepeIUHBI OTPE3Ka;
2) UCTIOJIb30BaTh KOOPAMHATHBIN METO JIsl U3YYSHHSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.



Buinyckuux nonyuum 603mMo#CHOCHb:
1) oBageTh KOOPAMHATHBIM METO/IOM PELIEHMS 3a/1a4 Ha BBIYMCIECHUE U JOKA3aTeIbCTBO;
2) npuoOpecTd ONBIT HKCIOJIb30BAHUS KOMITBIOTEPHBIX MPOrpaMM JUIsl aHalu3a YacTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;
3) npuoOpEeCTH OMBIT BHIIOJHEHUS MPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOIO METO/a
IIPY PEIICHUH 3a/]a4 Ha BBIYUCIIEHUE U JI0Ka3aTeIbCTBOY.

BekTopbl

Buinycknux nayuumes:

1) omepupoBaTh C BEKTOpaMH: HaxOJUTh CyYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOJAUTh BEKTOP, PAaBHBIN MTPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCJIO;

2) HaXOUTh AJISl BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpPA, KOOPAUHATHI CYMMBI U
pPa3HOCTH JBYX M 0oJliee BEKTOPOB, KOOPJIMHATHI MPOU3BEICHUS BEKTOpPA HA YHUCIIO, MPUMEHSS MPH
HEOOXOIUMOCTH COUYETATENbHBIN, IEPEeMECTUTENbHBIN U pacHpee/IUTEIbHbIN 3aKOHBI,

3) BBIYUCHATH CKAJISIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJI MEXIY BEKTOPaMH,
yCTaHaBIMBATh NEPIECHIUKYISIPHOCTD MPSIMBIX.

Bbll’lyCKHuK noyuyunt 603MONCHOCMb.!
1) OBJIAZACTE BEKTOPHBIM METOJ0OM JJIA pCHICHUA 3a/la4d Ha BBIYUCIICHUC U 1I0KA3aTCIIbCTBO,
2) HpI/IO6pCCTI/I OIIBIT BBIIIOJIHCHUA ITPOCKTOB HA TCMY «HpI/IMeHeHI/Ie BCKTOPHOI'o M€Toaa IpH
PEIICHNHU 3a1a4 Ha BBIYMCICHUEC U NOKA3aTCIILCTBO».



2. COAEP)KAHUE OBYYEHUA

Harnspnas reomerpus. Harmsisbele mpeactaBieHuss O IPOCTPAHCTBEHHBIX (urypax: Kyo,
napajieNenure]], mpu3Ma, mupaMmusa, map, cpepa, KoHyc, TMHAp. M300pakeHre MpoCTpaHCTBEH-
HbIX ¢uryp. Ilpumepsl cedenmit. MuororpaHHukd. [IpaBWiIbHBIE MHOTOTpAaHHHMKH. [Ipumepbl
Pa3BEPTOK MHOIOTPAHHUKOB, LIMJIMH]PA U KOHYCA.

[TonsiTue 06béMa; enuHUIIBI 00BbEMA. OOBEM IPSIMOYTOJILHOTO MapajlIeenuIeaa, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsveie u yriusl. Touka, npsimas, iockocTb. OTpe3okK, 1yd. YToil.
Buner yrios. BepTukanbHble U cMeKHBIE yTibl. bruccexkTpuca yria.

[TapamrensHple M nepecekarommecss npsMble. llepnenaukynsapHele npsimble. Teopemsl 0
NapaJUIEIbHOCTH M NEPHEHIUKYIIPHOCTH MpsAMBIX. llepneHauKynsap M HakIOHHAs K IIPSIMOM.
CepenHHBIN EPIEHAUKYISP K OTPE3KY.

['eomerpuueckoe mecto Touek. CBONCTBA OMCCEKTPHUCHI YIJIa U CEPEIMHHOIO NEPIEHANKYIApa K
OTpE3KY.

TpeyronbHuk. Beicota, Meaunana, OuccekTpuca, CpeHssl JMHUS TpeyrojibHUKa. PaBHOOEipeHHbIE
¥ paBHOCTOPOHHHUE TPEYTOJIBHHUKH; CBOMCTBA U MPU3HAKU paBHOOEAPEHHOTO TpeyroibHuka. [Ipu3naku
paBEeHCTBA TPEeyroJbHUKOB. HepaBeHCTBO TpeyrosnbHuka. COOTHOIIEHUS MEXy CTOPOHAMM U YIJIAMH
TPEYrOJIbHUKA.

CymMa yrioB TpeyroibHHKa. BHemnue yriubsl TpeyroiabHuka. Teopema @aneca. Ilomobue
TpeyroasHUKOB. [Ipu3naku momobust TpeyronsHuKoB. Teopema [Tudaropa. Cunyc, KOCHHYC, TAHTEHC,
KOTaHI'€HC OCTPOro YIJia MpPSMOYTOJBHOTO TpeyroyibHuka u yrioB ot 0° mo 180°; mpuBeneHue K
ocTpoMy yriy. PemieHue npsMOYyroibHbIX TPEeYroibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXK-
nectBo. DopMynbl, CBA3BIBAIOIIME CHHYC, KOCMHYC, TAHI€HC, KOTAHI'€HC OJHOIO U TOIO K€ YIJa.
Pemenne TpeyrosbHUKOB: TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB. 3aMedaTelbHble TOYKHU
TPEYTroJIbHUKA.

Yersipéxyronbauk. [lapamienorpamMMm, ero cpoiicTBa M npusHaku. [IpsAMOyrosbHUK, KBajapar,
poMO, UX CBOMCTBA U MpU3HAKK. Tpanenus, cpeiHss JIUHUS TpareLuu.

MHoroyronbHUK. Beinykibsle MHOTOYrojabHUKH. CyMMa YIJIOB BBIITYKJIOIO MHOIOYTOJIBHUKA.
[TpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopaa. Cekrop, cerMeHT. LleHTpanbHBIN yroi, BIUCAHHBIA yrod,
BEJIMYMHA BIIMCAHHOIO yrila. B3auMHOE pacnosnoxeHue NpsMoil U OKPYKHOCTH, JBYX OKPYXHOCTEM.
KacarenbHas u cexymas K OKPYKHOCTH, MX CBOWCTBA.

BrincanHble M ONMCaHHbIE MHOTOYTOJIBHMKH. OKpYKHOCTb, BIHCaHHasi B TPEYrOJIbHUK, U
OKPY’KHOCTb, OIMCAHHAs OKOJIO TPEyroJbHUKA. BrucaHHbIe U OMMCaHHBIE OKPYKHOCTU ITPaBUIIBHOTO
MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeodbpazoBanus. [lonstue o paBencrse puryp. [lonstue o ABMKEHUU: OceBas
U IEHTpajJbHAas CHUMMETPHM, HapayiesIbHbli mnepeHoc, moBopoT. Ilonstne o momobum ¢uryp u
TOMOTETHH.

[TocTpoeHns ¢ mOMOLIbIO LUPKYJIsA U JMHEHKH. OCHOBHBIE 3aJaud Ha IOCTPOEHUE: JIEICHUE
OTpe3Ka IOIoJIaM; ITOCTPOEHUE YIJIa, PABHOTO JTAHHOMY; IIOCTPOEHHE TPEYrOJIbHUKA IO TPEM CTO-
pOHaM; MOCTPOEHUE MEPIEHIUKYIISAPA K MPSIMOM; OCTPOSHUE OMCCEKTPUCH YTJIa; JIeIeHUe OTpe3ka Ha
1 PaBHBIX YacTeH.

Pemenue 3amad Ha BBIYMCIEHUE, JOKA3aTEIbCTBO U IOCTPOCHHUE C UCIOJIIB30BAHUEM CBOMCTB
U3YYEHHBIX (uryp.

HN3mepenne reomerpuyeckux BeJH4YHMH. J[imHa orpes3ka. PaccrosiHMe OT TOYKM 0 IIPSMOM.
PaccrosiHne Mex 1y mapamiebHbIMH NPSIMBIMU.

ITlepumeTp MHOTOYTOJIBHHKA.

JnHa OKpYXKHOCTH, YUCJIO TT; JJIMHA TYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHON LEHTPAJIBHOIO YIVIA U JUIMHOM Iyrd
OKPY’KHOCTH.

[TonsTue miomaau rwiockux ¢uryp. PaBHococTaBneHnHble U paBHOBenukue ¢urypsl. [lnomans
npsMoyroyibHMKa. [lmomanm mapamnenorpamma, TpeyrojdpHHKa W Tpameuud. [Dmomane MHOTrO-



yronbHuKa. [lmomans kpyra u 1wiomanb cekropa. COOTHOIIEHHE MEXIy IUIOMAASIMHU TOI0OHBIX
uryp.

Pemienne 3a1au Ha BEIYKMCIIEHUE U OKA3ATEJIHCTBO C UCIIOJIH30BAHUEM U3YUEHHBIX (POPMYIL.

Koopaunartsl. YpaBuenue npsimoid. KoopauHatsl cepeuubl oTpe3ka. @opmysia pacCTOSHUS
MEXK1y ABYMS TOUKAMU IIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

BexTopbl. Jlnuna (monynb) BekTopa. PaBenctBo BekTtopoB. KosuinHeapHble BEKTOpBI
Koopaunatel BekTopa. YMHOXEHHE BEKTOpAa HA YHCIIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOpa IO
JIBYM HEKOJUIMHEApHbIM BekTOopaM. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTnKo-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3a/laHNE€ MHOXECTB
MEPEYUCIICHUEM JJIEMEHTOB, XapaKTepUCTHUECKUM cBOMCTBOM. I[logmHoxecTBo. OObenuHeHue u
IIEPECEUYECHUE BEKTOPOB.

JuieMeHTHhI JorukHu. Onpenenenne. AKCHOMBI U Teopembl. Jloka3zaTenbCcTBO. JloKa3aTenbCTBO
oT npotuBHOro0. Teopema, oOpaTHast JaHHOU. [IpuMep 1 KOHTpHIpUMED.

[TonsiTie 0 paBHOCUIILHOCTH, CIIEAOBAHUU, YIOTPEOIEHUE JIOTUYECKUX CBS30K ecu ..., mo ..., 8
MOM U MOJILKO 6 MOM CIy4as, JIOTUIECKUE CBA3KU U, UTU.

I'eomeTpus B ucropuyeckom pazsutum. OT 3emiiemepust k reometpun. [ludarop u ero mkona.
®anec. Apxumen. [loctpoenne npaBUWIbHBIX MHOTOYTOJIBHUKOB. Tpucekius yria. KBagparypa kpyra.
YaBoenue kyba. Mcropust uucina m. 3omotoe ceuenue. «Hawama» Eskmuma. JI. Diinep. H. U.
Jlo6aueBckuii. cropus naroro nocrysnarta.

H300pereHne Metrofa KOOPAWHAT, MO3BOJISIONIETO MEPEBOJUTH I€OMETPUYECKHE OOBEKTHI Ha
a3bIK anreOpsl. P. Jlexkapt u I1. @epma. [Iprmepsl pa3nTudHbIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

CojeprkaHue TeM Y4eOHOI0 Kypca reoMeTpuu 7 KJaacc

1. HayaJjgbHbIEe reoMeTpHUYECKHE CBEeACHUS

[Ipocreiime reoMmerpudeckue GUTYpHI: TIpsiMasi, TOYKa, OTPE30K, JIyd, YTOJ.
ITonsiTue paBeHcTBa reomerpudeckux (puryp. CpaBHEeHHE OTPE3KOB M yrioB. M3mepeHue
OTpE3KOB, JJIMHAa oOTpe3ka. l3MepeHue yrioB, rpaaycHas Mepa yria. CMeXHbIE U
BEPTHUKAJIbHBIE YIJIbI, UX CBOUCTBA. lIeplIeHIUKYIISIpHBIE TIPAMBIEC.

Ocnosnasi  yenvp - CHUCTEMATHU3UPOBATh 3HAHMUS y4YalUXCsl O MOPOCTEHUIIMX
reoMeTpUUeCcKUX (Urypax u Ux CBOHCTBax; BBECTH IOHATHE paBEHCTBA PuUryp.

B nmaHHOM TeMe BBOIATCS OCHOBHBIE T'€OMETPUYECKHME MOHSITHS W CBOWCTBA
MPOCTEUIIINX T€OMETPUUYECKUX (UTyp Ha OCHOBE HAIJISITHBIX MHPEACTaBICHUHN ydaluxcs
IMyTeM OOOOIIEeHNsI OYEBUIHBIX WJIM HW3BECTHBIX U3 Kypca MareMaTuku 1 — 6 KiaccoB
reoMeTrpuueckux ¢akToB. [ToHsATHE akCHOMBI HAa Ha4yaJbHOM 3Tarie 00y4YeHus! He BBOJIUTCS,
U caMHM AakKCHOMBI He (OPMYJIHMPYIOTCS B SIBHOM Buae. HeoOXoauMble HCXOJIHBIC
MOJIOXKEHHUs, Ha OCHOBE KOTOPBIX M3y4yalOTCsl CBOWCTBAa TI'€OMETPHUYECKUX (uryp,
NPUBOASITCA B omnucareabHOU ¢opme. [IpuHIMNUaIBEHBIM MOMEHTOM JaHHOW TEMBbI
SIBISIETCS. BBEJECHHUE MOHSTHS PAaBEHCTBA N'€OMETPUUYECKUX (PUTyp Ha OCHOBE HArJISITHOTO
MOHATHSL HaJiokeHusi. OnpenesieHHO€ BHHMAaHHUE JOJDKHO YIEISIThCS MPAaKTUUYECKHUM
IIPUIIOKEHUAM I'€OMETPUUYECKUX ITOHATUM.

2. TpeyrojbHUKHA

TpeyronpHuk. Ilpu3Haku paBeHCTBA TPEYIrOJNbHUKOB. lleprneHIUKysAp K IIPAMOM.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYToJibHUKA. PaBHOOEIpEHHBIN TPEYTOJIBHUK U €T0
CBOMCTBA. 3a/1auM Ha IIOCTPOECHUE C IIOMOUIBIO LIUPKYJISI U IMHEUKH.

Ocnosnasi yenvb - BBECTH MNOHSITHE TEOPEMBbI; BbIPpAaOOTaTh yMEHHE J10Ka3bIBaTh
PaBEHCTBO TPEYTOJbHUKOB C IOMOIIBIO U3YYEHHBIX NPU3HAKOB; BBECTH HOBBIN KJaccC
3a7a4 - Ha IIOCTPOCHUE C MOMOIIBIO [IUPKYJIS U JINHEUKH.

IIpu3Haku paBEHCTBA TPEYTOJBHUKOB SIBJISIIOTCS OCHOBHBIM pa0O4YMM anmnapaTrom
BCEro Kypca reomeTpuu. JlokazaTeabCcTBO OOJIbIIEH YaCTH TEOPEM Kypca M TaK)Ke pelleHne
MHOI'MX 3aJa4 MPOBOJUTCA II0 CIEAYIOIIEH CXEME: IOUCK PABHBIX TPEYTOJBHUKOB -
000CHOBaHHME UX PAaBEHCTBA C MOMOIIBIO KaKOTO-TO MPHU3HAKa - CJIEACTBHS, BBITEKAIOIINUE
U3 PAaBEHCTBA TPEYrOJbHUKOB. [IprMEeHEHHME NMPU3HAKOB PAaBEHCTBA TPEYTOJBHUKOB IIPU




peuieHnn 3aJiad  J1a€T BO3MOXHOCTh IIOCTEIIEHHO HAaKalJMBaTh OIBIT HOPOBEACHUS
J0Ka3aTebHBIX paccykjaeHul. Ha HayanbHOM ATarne M3y4yeHUs U MPUMEHEHUS MPU3HAKOB
paBeHCTBa TPEYroOJbHUKOB II€JIECO00pPa3HO MCHOJIB30BATh 3a/1a4M C TOTOBBIMU YEPTEIKAMU.

3. IMapasyiesibHbIE NIPSIMbIE

[IpuzHaku mnapajuIeIbHOCTH NPSAMBIX. AKCHOMA HapajieidbHbIX NpsMbiX. CBOWCTBa
napaaieibHbIX MPSIMbIX.

OcHno6Hasi yenb- BBECTU OJHO W3 BAXKHEUIIMX MNOHITHM MNOHATHE NapaljieIbHBIX
NpsSMBIX; JaTh NEPBOE MNPEJCTABICHHE OO0 akKCHOMax M aKCHOMAaTHYECKOM METOJIC B
r€OMETPHUM; BBECTH aKCUOMY TapalJICIbHBIX MPSIMBbIX.

[Ipu3Haku U CBOMCTBA NapaIeIbHBIX NIPSIMBIX, CBSI3aHHBIC C yTIi1aMH, 00pa30BaHHBIMH
MIpU MEPECEYEHUM J[ABYX IMPSIMBIX CEKyller (HaKpecT JeXalluMH, OJIHOCTOPOHHHUMHU,
COOTBETCTBEHHBIMH), MIUPOKO  HCHOJB3YIOTCS B  JalIbHEHUIIIEM TIpU  W3yYCHUH
YEeThIPEXYTOJILHUKOB, MOJIOOHBIX TPEYrOJbHUKOB, MPHU PEIICHUM 3ajlad, a TaKXKe B Kypce
CTEPEOMETPUH.

4. COOTHOLIIEHUA MEXK1Y CTOPOHAMH U yIJIaMHU TPEeyroJibHUKA

Cymma yrjoB TpeyroibHUkKa. COOTHOIIEHHUE MEXAYy CTOPOHAMHM W  yrJlaMH
TpeyroJibHuka. HepaBeHCTBO TpeyrojbHUKA. [IpAMOyroabHbIE TPEYrOJbHUKHA, UX CBOMCTBA
U TIpU3HAKU paBeHcTBAa. PaccrosHue oOT TOYKM 10 T1psAMou. Paccrosinne wmexay
napamuieIbHbIMU NPAMBIMU. [loCcTpOeHHE TPEYroJbHUKA IO TPEM DJIEMEHTAM.

OcHosHnasi  yenb- PAcCMOTPETh HOBBIE HMHTEPECHBIE UM  BaXXHBIE CBOMCTBa
TPEYTroJIbHUKOB. B TaHHOW TeMe HOKa3bIBACTCS OJHA M3 BAXXHEUIIUX TEOPEM I€OMETPHUM -
TeopeMa O CyMMe YIrJoB TpeyroibHuka. (OHa TIO3BOJSET JaTh KIIACCU(PUKAIUIO
TPEYTOJIbHUKOB TI0 yrjaM (OCTPOYTOJIBHBIM, MPSIMOYTOJbHBIA, TYMOYTOJbHBIN), a TaKXe
YCTaHOBUTBH HEKOTOPBIE CBOMCTBA U NPU3HAKU PABEHCTBA MPAMOYTOJbHBIX TPEYTOJIbHUKOB.

I[TonsitTne paccTossHUS MEXAY NapajuiedbHBIMU MOPSMBIMHU BBOJIMUTCS HAa OCHOBE
JIOKa3aHHOW MpeaBApUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXIOW U3 JBYX
napajuieIbHBIX MPSIMBIX PaBHOYJAJICHBI OT APYTroM mpsiMOil. DTO MOHSITHE UTPAET BAXKHYIO
pOJb, B YaCTHOCTHU MCIOJIB3YETCS B 3aJlauax Ha MOCTPOCHHUE.

IIpy pemeHum 3ama4 Ha TOCTPOEHHWE B 7 KJacce CJIEAYyeT OrPaHUYUTHCS TOJBKO
BBITIOJIHEHUEM M OTIMCAHUEM MOCTPOCHUSI UCKOMOM (pUTypbl. B OTIENBHBIX Clydasix MOXKHO
OPOBECTH YCTHO AaHaJM3 M J0Ka3aTelabCTBO, a DJJIEMEHTHI MCCJIE€I0OBAHUS HOJIKHBI
MPUCYTCTBOBATH JHIIb TOTAA, KOTJa 3TO OTOBOPEHO yCIOBUEM 3a/1a4U.

5. IToBTOpenue. Peinenue 3agayq

Conep:xaHue TeM Y4e0OHOro Kypca reoMerpus 8 kjaace

1. YeTpIpexyroJbHUKH

MHOroyrojabHHUK, BBITYKJIbI MHOTOYTOJIbHUK, YEThIpeXyroiabHukK. [lapamienorpamm, ero
cBoiicTBa 1 mpu3Haku. Tpaneuus. [IpsmoyronsHuk, poM0O, KBajpar, ux cBoictBa. OceBas u
LEHTpajIbHasi CAMMETPHH.

OcHnosHas yenb — U3y4UTh HauOoJiee BaXKHbIE BU/IbI YETHIPEXYTOJbHUKOB — MapajiesIorpaMM,
IPSIMOYTOJIBHUK, poMO, KBaJpat, Tpaneuuio; 1aTh MpeacTaBieHue o Gurypax, o0agaronmx oceBou
WM LICHTPAIbHON CUMMETPUEH.

Jloka3zaTenbcTBa OOJBIIMHCTBA TEOPEM JIAaHHOM TEMbI M PEIIEHNs MHOTHX 33/1a4 MPOBOJSATCS C
IIOMOUIbIO IPU3HAKOB PABEHCTBA TPEYTOJILHUKOB, IO3TOMY II0JIE3HO UX ITOBTOPUTH, B Hayalle
U3YYEHUS TEMBI.

OceBas U IIeHTpaJibHasi CHMMETPHH BBOJATCS HE KaK MpeoOpa3zoBaHKe TNIOCKOCTH, a KakK
CBOICTBa reOMeTpHUECKUX (PUTYpP, B YACTHOCTHU YETHIPEXYTOJIbHUKOB. PaccMoTpeHne 3TX NOHATUI
KaK JIBUYKEHUH INIOCKOCTH COCTOMTCS B 9 Kiacce.

2. ILnomane

[TonsiTve nmomaau MHOroyroiabHuka. Ilnomany npsMoyroiasHUKa, NapauIeIorpaMma,
TpeyrojibHHKa, Tpanenuu. Teopema [Iudaropa.




OcHhosHas yenb — paCIIUPUTh U YIITYOUTh TIOTY4YE€HHBIE B S—O6 KJlaccax MpeICTaBICHUs
oOyyaromuxcst 00 U3MEpEeHUH U BBIYMCICHUH IUIO0INAAEH; BEIBECTH (POPMYIIbI IUIOLIa1ei
IIPSIMOYTOJIBHUMKA, ITapaJlJIelIorpaMma, TpeyrojbHUKa, TPAlCLUN; 10Ka3aTh OJHY U3 TJIABHBIX TEOPEM
reomeTrpun — TeopeMy [lugaropa.

BeiBoa hopmyst st BBIMUCIICHUS TUIOMIAIeH IPSIMOYTOJIbHUKA, TTapaJuIeIorpaMma,
TPEYroJIbHHUKA, TPANICLIUM OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOMCTBAX IJIOLIA/IEH, KOTOPBIE
NPUHUMAIOTCS UCXO/Is U3 HATJIATHBIX MTPEICTABICHHIA, a TaKXKe Ha (opMyIie TUIOIAAN KBapara,
000CHOBaHNE KOTOPOI1 He SIBIIIETCS 0043aTeNbHBIM Ul 00yUYarOIIHUXCSL.

HeTpaauunoHHO# U1 MIKOJIBHOTO Kypca SBISIETCS TeopeMa 00 OTHOIICHUH TUTONIaei
TPEYrOJIbHUKOB, MIMEIOIIUX 110 paBHOMY yrily. OHa MO3BOJISET B NaJbHEHILIEM AAaTh IIPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB 10100 TPEYrOIBHUKOB. B 3TOM COCTOUT 0OJJHO U3 PEUMYIIIECTB,
00yCJIOBJIEHHBIX PAaHHUM BBEJICHHEM MOHATH miomaau. /lokasarenscTBo Teopemsl [ndaropa
OCHOBBIBA€TCsI Ha CBOICTBAX ILIoUaAel U popMysax Julsl IIIOMAAeH KBajpaTa U MPsIMOYTOJIbHUKA.
Jloka3bIBaeTcs Takke TeopeMa, oopatHas Teopeme Iudaropa.

3. ITopo0HBIE TPEYroJIbHUKHU

[TonoGHble TpeyronbHukU. [Ipu3Haku nogo6us TpeyroabHukoB. [IpuMenenne nogoous k
JI0Ka3aTeNbCTBY TEOPEM U pellieHuto 3a/1a4. CUHYC, KOCUHYC U TAaHT'€HC OCTPOTo yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocnognas yenb — BBECTU NOHITHE MOI0OHBIX TPEYTOJIbHUKOB; PACCMOTPETh PU3HAKU 000U
TPEYrOJIbHUKOB U X IIPUMEHEHUS; CI€TIaTh IIEPBBIN 1Iar B OCBOCHUHN y4YaIllUMHUCS TPUTOHOMETpHUYE-
CKOrO arrapara reOMeTpHUH.

Onpeznenenue N0JOOHBIX TPEYTOJbHUKOB JAa€TCsl HE HA OCHOBE IpeoOpa3oBaHus 1Mo00us, a
4yepe3 PABEHCTBO YIVIOB M MPONOPIHOHAIBHOCTh CXOJACTBEHHBIX CTOPOH.

[Tpu3Haku no00Ms TPEYTOJIbHUKOB JIOKA3bIBAIOTCS C MOMOILBIO TEOPEMBI 00 OTHOILIEHUH
IUIOIIAJEN TPEYTOJIBbHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocHOBe npu3HakoB 1o1001s JOKa3bIBA€TCs TEOPEMa O CpPeAHEN JIMHUH TPEYTOJIbHUKA,
YTBEPKJICHHE O TOUKE IIEPECEYEHUST MEIMaH TPEYTOJIbHUKA, a TAKXKE J1BA YTBEPKACHUS O
IIPONOPLUOHANIBHBIX OTPE3KaX B MPAMOYTOJIbHOM TPEYTrOJabHUKE. JlaeTCs MPEACTABICHUE O METOMIE
no100us B 3a/1a4ax Ha MOCTPOEHUE.

B 3axnroueHne TeMbI BBOJATCS 2JIEMEHTBI TPUTOHOMETPUU — CUHYC, KOCUHYC U TaHI'€HC
OCTPOTO yTJja IPSIMOYTOJIBHOI'O TPEYrOJIbHUKA.

4. OxkpyxHOCTH

B3anMHoOe pacnonokeHne npsMon U OKpyKHOCTH. KacarenpHast K OKpYy>KHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble ¥ BIMCAHHBIE YTIIbl. YeThIpe 3aMedaTeabHble TOUKH TPEYTOJIbHUKA.
BnucanHnasy onucaHHas OKpyKHOCTH.

OcnosHas yenb — paCIIUPUTH CBEJICHHS 00 OKPYKHOCTH, MTOJIy4YEHHbIE YJallUMHCs B 7 Kiacce;
U3YYUTh HOBBIE (DAKThI, CBSI3aHHBIE C OKPY>KHOCTHIO; TO3HAKOMHUTH 00Y4aIOIINUXCS C YETHIPHMS 3aMe-
4aTeIbHbIMUA TOUKAMU TPEYTOJIbHUKA.

B maHHOM TeMe BBOJUTCS MHOTO HOBBIX ITOHATUN U PACCMATPHUBAETCS MHOTO YTBEPKIACHUN,
CBSI3aHHBIX C OKPY>KHOCTBIO. [[71s1 X ycBOEHHS cielyeT yAeauTh 00JbIIoe BHUMAHHUE PELICHUIO 3a/1ay.

YTBepkIeHUS O TOUKE MepeceyeHusi ONCCEeKTPUC TPEYroJbHUKA U TOUKE IIepeceUeHUs
CEPEIMHHBIX MEPIEHANKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOIATCS KAK CIEICTBUS U3 TEOPEM O
CBOICTBaxX OMCCEKTPUCHI yIila U CEPeIMHHOTO NEPIIEHANKYIsApa K oTpe3Ky. Teopema o Touke
nepeceyeHust BHICOT TPEYTOJIbHUKA (MU UX MPOJOKEHHI) JOKA3hIBACTCS C IOMOIIBIO YTBEP K ACHHS
0 TOYKE MEPECEUEHUS CEPEIUHHBIX TIEPIICHIUKYIISPOB.

Hapsany ¢ reopemamu 00 OKpY>KHOCTSIX, BIIMCAHHOM B TPEYTOJIbHUK M OMMCAHHON OKOJIO HETO,
paccMaTpuBAKOTCSI CBOMCTBO CTOPOH ONKMCAHHOTIO YETHIPEXYTOJIBHUKA U CBOMCTBO YIJI0B BIMCAHHOTO
YETBIPEXYyrOJIbHUKA.

5. IloBTOpenue. Pemenue 3aaau



CojaeprkaHnue TeM Y4eOHOI0 Kypca reoMerpuu 9 kjiaace

1. BekTopbl. MeToa KOOPAMHAT

[TonsTue BexTopa. PaBeHcTBO BekTOpOB. C10’KE€HUE U BHIYMTAHUE BEKTOPOB. Y MHOXEHHE
BEKTOpa Ha 4Kclio. Pazno)keHne BeKTopa o JByM HEKOJUIMHEAPHBIM BeKTopaM. KoopamHaTel BEKTOpa.
[Ipocreiime 3aga4n B KOOpAUHATaX. Y paBHEHUs OKPYKHOCTHU U IIpsAMOM. [IpruMeHeHne BEKTOPOB U
KOOPJIMHAT MPU PELICHUHU 3a/1a4.

Ocno6nas yenb — HAyYUTh YUalllMXCsl BBITOJIHATD AEHCTBHSI HAaJl BEKTOPaMHU KaK
HaANpPaBIEHHBIMU OTPE3KaMH, YTO BaXKHO I IPUMEHEHUS BEKTOPOB B (pU3UKE; TO3HAKOMUTD C
MCIIOJIb30BaHUEM BEKTOPOB M METOAA KOOPJIAMHAT MPU PELICHUH F€OMETPUUECKUX 3a/au.

BekTop onpenensercs Kak HallpaBJICHHbIN OTPE30K U JEHCTBUS HAJl BEKTOPAMHU BBOJATCS TaK,
KaK 3TO IPUHSATO B PHU3MKE, T.€. KaK JeHCTBUS C HAIPaBJICHHBIMU OoTpe3kaMu. OCHOBHOE BHUMAaHHE
JIOJI’KHO OBITH yJ€JIeHO BBIPaOOTKE YMEHUI BHIMOIHATH ONEPaluy HaJl BEKTOpaMH (CKIIaJbIBaTh
BEKTOPBHI 110 ITpaBUJIaM TPEYTOJIbHUKA U MapaljieiorpaMmMa, CTPOUTh BEKTOP, PaBHBIA Pa3HOCTHU ABYX
JAaHHBIX BEKTOPOB, PABHBIN MPOU3BEACHUIO TAHHOTO BEKTOpa HAa JAaHHOE YHCIIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbl MOT'YT IPUMEHSTHCS K PELICHUIO TEOMETPUUECKUX
3agau. JlemoHcTpupyercs 3¢ (HeKTUBHOCTh IpUMEHEeHUs: (GOpMYIT U1 KOOpIAUHAT CEPEAUHbBI OTPE3Ka,
pPacCTOSIHUSA MEXY IByMsl TOUKAMU, YPAaBHEHUIN OKPY>KHOCTH U MPSIMON B KOHKPETHBIX
FeOMETPUUECKUX 3aj]auax, TEM CaMbIM JaeTCs Mpe/ICTaBIeHne 00 N3YUeHUH TeOMETPUUECKUX PUTYp C
MIOMOIIbIO METOJIOB aJITreOpBhI.

2. CooTHOmIEHHUs1 MeXIy CTOPOHAMH H YIVIAaMH TpPeYroJbHHKA. CxansipHoe
Npou3Be/ieHHe BEeKTOPOB.

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Penienue TpeyrojbHUKOB.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB U €r0 IPUMEHEHHE B TE€OMETPUUECKUX 3ajjauax.

OcHoeénas yenvb — pa3BUTh YMEHUE IIPUMEHATh TPUTOHOMETPUUECKUH anmnapaT Ipy PelLeHU!
FEOMETPUUECKUX 3aj1au.

Cunyc u xocuryc mo6oro yria ot 0° 1o 180° BBoaATCS ¢ TOMOIIBIO €IMHUYHOM
MIOJTYOKPY’KHOCTH, JTOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBOAMTCS eIl ofaHa hopmyia
IUIOINAAM TPEYroJbHHUKA (IIOJIOBUHA MPOU3BEIEHUE IBYX CTOPOH HA CUHYC yIJIa MEXIY HUMH). DTOT
anmnapat IpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkanspHoe Mpou3BeIeHNE BEKTOPOB BBOAUTCA KaK B u3MKe (IPOU3BEICHUE IJTUH BEKTOPOB HA
KOCHHYC yTJla MeXAy HUMH). PaccmMaTpuBaroTCsi CBOWCTBA CKAISIPHOTO IIPOU3BEIEHUS U €T0
IIPUMEHEHNE IIPU PELLIEHUU T€OMETPUYECKUX 3a/1a4.

OcHOBHOE BHUMaHUE CIEAYyeT YJACIUTh BbIpaOOTKE MPOUYHBIX HABBIKOB B IPUMEHEHUH
TPUTOHOMETPHUUYECKOTO amrapaTa py peleHUH FTeOMETPUYECKUX 3aad.

3. JJIMHA OKPY’KHOCTH M IJIOIIAAb KPyra

ITpaBriIbHBIE MHOTOYTOJIBHUKH. OKpPY/KHOCTH, OIIMCAHHAsL OKOJIO MPABUIIBHOIO MHOTOYTIOJIbHUKA
U BIucaHHas B Hero. [locTpoeHne npaBUIIbHBIX MHOTOYTOJIBHUKOB. J{nrHa okpyxHocTu. [lnomans
Kpyra.

Ocnoénas yenb — pacClIMPpUTh 3HAHHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS
JUTMHBI OKPY>KHOCTH M TUIOINAAM Kpyra U (OpMYJIbl A UX BBIYMCICHHUS.

B Havane Tembl gaercs onpesesieHne NpaBUIIbHOTO MHOTOYTOJIbHUKA U PacCMaTPUBAIOTCS
TEOpPEeMbI 00 OKPY>KHOCTSIX, OIIMCAaHHON OKOJIO MPaBUJILHOTO MHOTOYTOJIbHUKA U BITUCAHHOM B Hero. C
MOMOIIbIO ONMCAHHOM OKPYHOCTHU PELIAIOTCS 3aJ]a4ui O MOCTPOSHUH MTPABUIILHOTO MIECTUYTOJIbHUKA
Y TIPaBUIILHOTO 2N-yroJIbHUKA, €CIIM JJaH MPAaBUIbHBINA N-yTOJILHUK.

@opMyIbl, BhIpaXxaroiye CTOPOHY MPaBHUJIBHOTO MHOTOYTOJIbHUKA U PaJINyC BIMCAHHON B HETO
OKPYKHOCTH Uepe3 paJiuyc OMMCAHHON OKPY>KHOCTH, UCIIOJIb3YIOTCS IIPU BBIBOJIE (DOPMYIT IITHHBI
OKpPY’KHOCTH M ILTOIIAN Kpyra. BbIBol onupaeTcsi Ha MHTYUTHBHOE MPECTAaBIEHUE O IIpeiene: Mpu
HEOTPAaHUUYEHHOM YBEJIMYEHUH YUCIJIa CTOPOH MIPaBUIIBHOIO MHOTOYTOJIbHUKA, BIMCAHHOTO B
OKPYXHOCTB, €0 NMEPUMETP CTPEMUTCS K AJIMHE 3TON OKPYKHOCTH, a TUIOIIAb - K TUIOIIA U Kpyra,
OTPaHUUYEHHOT'O OKPYKHOCTBIO.

4, JABukeHust




OTtobpaxenue miockocTu Ha ceOs. [onarue nBmxenus. OceBast M LIEHTpaIbHAs CUMMETPHUU.
[TapannensHbiit nepenoc. [loBopoT. HanoxxeHust u 1BU>KEHUS.

OcHosHas yenb — TO3HAKOMUTH YYAITUXCS C TOHATHEM JIBUKEHUS M €70 CBOWCTBAMH, C
OCHOBHBIMH BHJIaMH JABW)KEHUM, CO B3aMMOOTHOUICHUSIMH HAJIOKEHUIN U TBUKCHHI.

JIBI>KEHME MII0CKOCTH BBOJUTCS KaK OTOOpaKeHHeE MIIOCKOCTH Ha ce0s1, COXpaHsIoIIee
paccTosiHue Mexxy Toukamu. [IpupaccMoTpeHIH BUAOB JBUKEHUI OCHOBHOE BHUMAHUE YIEISETCS
MIOCTPOCHHIO 00Pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHLHUKOB MIPHU OCEBOH U IIEHTPAITLHON
CUMMETPHUSX, MapaJieIbHOM NepeHoce, moBopote. Ha a3 pekTHBHBIX MpruMepax moKa3bIBaeTCs
pUMEHEHHE JIBIKEHHUI TIPU PEIICHUH TeOMETPUIECKHX 3a1ad.

[TonsiTve HaNOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHATHI. [loka3biBaercs,
YTO MOHATHE HAJIOKEHUS U JABMKEHHUS SABIISICTCS SKBUBAICHTHBIMU: JII000€ HAJIOKEHUE SBIISIETCS
JBUKEHHEM IJIOCKOCTH M 00paTHO. M3yueHne qoka3aTeNbCcTBa HE SIBISIETCA 00s13aTeNIbHBIM, 0THAKO
CJIEZIyeT pacCCMOTPETH CBA3h MOHITUN HAJIOKECHUS U IBUKCHHUS.

5. 006 akcnomax reoMeTpun

becena 06 akcuomax reomeTpuu.

Ocnoenas yenvb — Aath Oolee ri1y0oKoe MpeICTaBIeHHE O CHCTEME aKCUOM INTAHUMETPUU U
AKCMOMATHYECKOM METOJIE.

B nanHol Teme paccka3zbIBaeTCs O Pa3IMUHBIX CUCTEMaX aKCUOM F€OMETPHH, B YACTHOCTH O
pa3MyHbIX crioco0ax BBEJCHHS MOHATHUS paBEHCTBA QUTY.

6. HauvaibHble cBeleHHsI U3 CTepeoMeTPUH

[Tpeamer crepeomeTpun. ['eomerpuueckue Tela W MOBEPXHOCTH. MHOTOTPaHHUKH: TIPHU3MA,
napajuiefienunen, nupamuaa, (GopMysabl UIsl BBIYMCICHHS UX 00beMOB. Terma W IMOBEPXHOCTHU
BpaIleHHS: IIMIIMH/P, KOHYC, chepa, map, GopMyssl UIsi BEIYUCICHHS WX TUIOIIAACH MTOBEPXHOCTEH U
00bEMOB.

OcHosHas yenvb — 1aTh HAaYalIbHOE TPEACTABICHUE O TEllaX M MOBEPXHOCTIX B MPOCTPAHCTBE;
MO3HAKOMUTH YYAIlIUXCS C OCHOBHBIMHU (JOPMYNIaMU MJisi BBIYUCICHUS IUIONMIAJEH MOBEPXHOCTEH U
00BEMOB TE.

PaccmoTpenmne mnpocTeWmXx MHOTOTPAHHHUKOB (MIPU3MBI, Tapajulefienunena, MUpaMuabl), a
TaKXXe TEeJ W TIOBEPXHOCTEH BpamieHus (MWIMHIpaA, KOHyca, cepsl, mapa) MpOBOIUTCS HA OCHOBE
HAIVISIIHBIX TIPEAICTaBICHUM, 0e3 MpUBIEUEHUs aKCUOM cTepeoMeTpuu. DOopMynbl Al BBIYHCICHUS
00bEMOB yKa3aHHBIX TENl BBIBOISATCS Ha OCHOBe mpuHNHWNA KaBambepwu, GopMynbl 1uis BBEIYUCICHUS
Iomaaed OOKOBBIX MOBEPXHOCTEH IMJIMHApPA M KOHyCa IMOJY4YaroTCs ¢ MOMOIIBIO Pa3BEPTOK ITUX
NOBEpXHOCTEH, popmyrna riouiaau chepbl IPUBOAUTCA O€3 OCHOBAHUS.

7. IHoBTOpenue. Pemenue 3axa4.



3.TEMATHYECKOE IINTAHUPOBAHHUE

B mporpammy7 kilacca BHECEHbl H3MEHEHHUS IO KOJMYECTBY YacOB Ha H3Yy4YCHHE
npeaAMeTHBIX TeM. CpaBHUTEIbHAS Ta0JIMIIA PUBEICHA HUKE.

7 KJIACC
Ne TemaTuueckue pasaejbl Bcero
n/n B paboueii
nporpaMme
1 | HayanbHbIe 10
TCOMETPUUYECKUE CBEIACHHS
2 | TpeyroabHUKH 17
3 | [MapannensHble NpsiMbIe 13
4 COOTHOIICHUS MEXTY 18
CTOPOHAMU U YTJIAMHU TPEYTOJIbHUKA
5 | IloBTOpenue 10
HUTOI'O 68

,Z[aHHOG pacnnpeacsiCHUC YaCoOB II03BOJIUT OXBATHUTHL BECh I/I3y‘laeMLII\/JI mMarcepuail 1o

mporpaMMe, TOBBICUTH YpPOBEHb OOYYEHHOCTH Yy4alIuXcs IO TpeaMeTy, a Takxke Ooiee
3¢ (HEeKTUBHO OCYIIECTBUTH UHAMBUAYAIBHBIN MOIXO K O0yYarOIIMCS.

rpagyc ¥ rpaiycHas Mepa yria, Kakol yroj Ha3blBaeTCs
IIPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEINHA
oTpe3ka W OHCCeKTpuca yria, Kakue YIJIbl Ha3bIBAIOTCS
CMEXHBIMH M KaKue€ BEPTUKAJIbHBIMU; (OpMYIHpOBaTh U
00OCHOBBIBaTh YTBEp)KJEHHSI O CBOMCTBAX CMEXHBIX U
BEPTUKAIbHBIX  YIJIOB;  OOBACHATH, Kakue  MpsMble
Ha3bIBAIOTCSA NepneHAUKYIApHbIMY; Io3HaBaTeabHbIe YY/I:
®opmynupoBaTh U 000CHOBBIBATH YTBEP)KIEHHUE O CBOWCTBE
JBYX MPSMBIX, MEPIECHANKYISIPHBIX K TPEThel; H300pakaTh U
pacrno3HaBaTh yKa3aHHbIE ITPOCTEHIINE (PUTypBI HA YepTexax;
pemiarb  3a7a4d, CBS3aHHBIE C OTUMHM IPOCTEUILINMHU
burypamu

KommyHnnkatuBHabie YY/I:

Bricka3biBaTh cBOE MHEHHeE, paboTaTh B rpymnmnax. 3ajaBaThb
BOINPOCHI, HEOOXOAMMBIE Jsi OpraHU3allud COOCTBEHHOU
nesTeNIbHOCTH. DOopMyIMpoBaTh COOCTBEHHOE MHEHUE H
MO3MIIMIO, CITYIIaTh coOecCeTHIKA

PeryasituBubie YY/I:

Bplaensate ¥ 0CO3HaBAaTh TO, YTO YK€ YCBOEHO MU 4YTO €IIE
MOJIEKUT ycBOEHMIO. COCTaBIATH IUIAH CBOErO0 OTBETAa Ha
BOIIPOC. BbIIensaTe OCHOBHBIE CMBICIOBBIE YacTU TEKCTA.
CaMocCTOATENBPHO AHAIM3UPOBATH YCIOBUS JOCTUKEHNUS LIEIH.
JInunocrubie YY/I:

Kputrnueckn oneHuBaTh NOJYYEHHBIA OTBET, OCYLIECTBIATH
CaMOKOHTPOJIb, IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHUIO.

7 kJaacc:
Ne HasBanmue XapaKkTepuCTHKAa OCHOBHBIX BHA0B AeATEJIbLHOCTH Koa- | Koa-
pa3aesioB yuyalmxcs BO BO
4acoB | K.p.
1 HavyanbHble IlpeaMeTHble pe3yiabTaTbl: OOBICHATH, YTO TAKOE OTPE3OK, 10 1
reoMeTpuuecKHe | JIyd, yroj, Kakue (UIypbl  Ha3bIBalOTCS pPaBHBIMH, Kak
CBeJIeHUSI. CPaBHUBAIOTCS W HU3MEPSIOTCS OTPE3KU W YIJIbl, YTO TaKOE




TpeyrojibHUKH.

IIpeaMeTHBIE pe3y/IbTaThI:

OOBsACHATH, Kakas Gurypa Ha3bIBaeTCs TPEyroJbHUKOM, YTO
TaKo€ BEPILUUHBI, CTOPOHBI, YIJIbl U IIEPUMETP TPEYTrOJbHHUKA,
KaKOi TpEeyroJbHUK HAa3bIBACTCS PaBHOOEIPEHHBIM M KaKOW
PaBHOCTOPOHHUM,  KaKH€  TPEYTOJIbHUKH  HA3bIBAIOTCA
paBHBIMU; U300pakaTb M pacro3HaBaTh Ha YEPTE)KaAX
TPEYroJdbHUKM M WX OJJIEMEHTHI; (opMynaupoBaTh H
JIOKa3bIBaTh TEOPEMBI 0 MIPU3HAKAX paBeHCTBa
TPEYTrOJIbHUKOB; OOBSICHSATH, 4TO Ha3bIBACTCS
NEePHEHANKYISIPOM, TPOBEAEHHBIM M3 JAaHHOM TOYKH K
JTaHHOU TpsIMOM; (HOpPMYIHpPOBATh U JOKA3bIBaTh TEOPEMY O
NEPHEHAUKYISIpE K TPSIMOM; OOBICHATh, KaKU€  OTPE3KH
HA3bIBAIOTCS  MEAMAHOM, OWCCEeKTpUCOW U BBICOTOU
TPEYrOJIbHUKA;

Ilo3HaBaTeabHble YV/I:

@opmyIHMpoOBaTh M JOKA3bIBATh TEOPEMBI O CBOWCTBAX
paBHOOEAPEHHOTO TPEYTOIbHUKA; PEIIaTh 3a/1a4M, CBSI3aHHBIC
C TMpHU3HAKaMU PABEHCTBA TPEYTrOJILHUKOB M CBONMCTBAMHU
PpaBHOOEAPEHHOTO TPEYrOJIbHUKA; bopMyIMpOBaThH
onpezieNieHue OKPYKHOCTH; OOBSACHATH, YTO TaKOE€ IEHTP,
pamuyc, XopAa U IMaMeTp OKPYKHOCTH; pelIaTh MPOCTEHIITNE
3a/1a4¥l Ha MOCTPOEHUE (IOCTPOCHHE YTIia, PAaBHOTO JAHHOMY,
MOCTPOEHHUE OUCCEKTPHUCHI yria, MOCTPOCHHE
NEePHNEHANKYISPHBIX ~ MPSAMBIX, IOCTPOEHUE  CEpPEAUHBI
OoTpe3ka) u Ooyiee CIOXKHBIC 3a7a4d, HCIOJIb3YIOIINE
yYKa3aHHbIE  NPOCTEHIIME;  CONOCTABIATH  IMOJYYCHHBIN
pe3yabTaT ¢ YCJIOBHEM 3a/laud; aHAIU3UPOBATh BO3MOXKHBIE
ciyvyau

KomvyHnukaruBHbie YY/I:

YMmeTh 0hOpMIISTE MBICTH B YCTHON

Y IUCBMEHHOW PEYH C yUETOM

PEYEBBIX CUTYAIIHI.

YMeTh NMpUHUMATH TOYKY 3pEHHS Apyroro. GopMynupoBaTh
CBOMCTBA BHIYUTAHUS HATYPAJIbHBIX YHCEI.

PeryastuBuble YYJI:

OreHuBaTh CTETEHb U CIIOCOOBI JOCTHYKEHHUS 1IeTTH B Y4eOHBIX
CUTYAIUSX, UCTIPABIIATH OIIMOKHU C TTIOMOIIBI0 YUUTEIIS.
JInynocrubie YY/I:

Kputnueckn oreHMBaTh MOJYYCHHBIA OTBET, OCYIIECTBISATH
CaMOKOHTPOJIb, TPOBEPsIsi OTBET HA COOTBETCTBUE YCIOBHUIO.
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IMapajenbHbIe
npsimMble.

IIpenMeTHbIe pe3VJbTAThbl:

DopmMyIUpOBaTh  ONPENCICHUE MapaJUICIbHBIX  MPSIMBIX;
OOBSCHATH C TIOMOIIBI0 PUCYHKA, KaKUE YTJIbI, 00pa30BaHHBIC
IpU TIEPECEUYCHUU [JBYX INPSAMBIX CEKYIIEW, Ha3bIBAKOTCS
HAaKpEeCT JIekKAUMMH, KAKHWE OJIHOCTOPOHHUMH U KakKHhe
COOTBETCTBEHHBIMU;  (popMynmpoBaTh ¥  JOKa3bIBaTh
TEOPEMBI, BBIPAXKAIOIINE NPU3HAKH MapaJIETbHOCTH JIBYX
HPSIMBIX; OOBSACHATE, YTO TAKOE aKCHOMBI T€OMETPUU U KaKHe
AaKCHOMBI YK€ UCIOJb30BAINCh paHee; (OpMYIUPOBAThH
AKCUOMY IapaJUIECIbHBIX MPSAMBIX U BBIBOJUTH CIIEICTBUS U3
Heé; (hopMyTUpOBaTh M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX
NapajuIeNbHBIX MPSMBIX, O0paTHBIE TeopeMaM O MpPU3HAKAX
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MapajuleibHOCTH, CBA3aHHBIX C  HAKPECT  JICKAIIMMHU,
COOTBETCTBEHHBIMU U OJIHOCTOPOHHHMMHU YTJIaMH, B CBS3U C
9TUM OOBSICHATh, UYTO TAKOE YCIIOBHE M 3aKIIFOUCHHE TEOPEMBI,
Kakas TeopeMa Ha3bIBaeTCsl OOpaTHOW IO OTHOIICHHIO K
JAHHOW Teopeme; OOBIACHATh, B UYEM 3aKIIFOYAETCS METO]I
JI0KA3aTeJIbCTBA OT MPOTHBHOTO.

ITo3HaBaTeabHble YY/I:

dopMynHpoBaTh U JIOKa3bIBaTh TEOpPEMbI 00 yriiax ¢
COOTBETCTBEHHO MApAJJICIbHBIMU WM TEPIECHIUKYIISIPHBIMU
CTOpPOHAMH; TPHUBOAUTH MPUMEPHl HCIOJIB30BAHUSL 3TOTO
METO/Ia; peliaTh 3aJayd Ha BBIYMCIIEHUE, JOKa3aTeIbCTBO U
MOCTPOEHHUE, CBA3AHHBIE C MMapaIeTbHBIMU TPSIMBIMHU.
KomvyHukaTuBHble YY1

Bricka3piBaTh CcBOE  MHEHHE, paboTraTh B Tpymmax.
®dopMynHpoBaTh COOCTBEHHOE MHEHHE W TTO3MIIMIO, 33]1aBaTh
BOIIPOCHI, CIIyIIaTh COOECeTHUKA

[TpoekTupoBath U GOPMUPOBATH y4eOHOE COTPYAHUUYECTBO C
YYUTEJIEM U CBEPCTHUKAMMU.

PeryastuBHble YY/I:

OrneHuBaTh CTENEHb U CIOCOOBI JOCTHKEHHUS LIeIH B Y4eOHBIX
CUTYAIUSX, UCTIPABIIATH OIIMOKHU C TIOMOIIBIO YUUTEIIS.
JInuHnocTtHble YV /I:

CTpouTh JOTUYECKYIO IIEMOYKY PACCYXKIACHHUH, KPUTUUYECKU
OILICHUBATh MOJTYYCHHBIN OTBET, OCYUIECTBIISATh
CaMOKOHTPOJIb.

CooTHolIEHHE
MEXKIY
CTOPOHAMH
yriaamu
TPeyroJibHUKA.

U

IIpeaMeTHBIE Pe3YJIbTATHI:

@opMynuUpoBaTh U JOKa3blBaTh TEOPEMY O CyMMeE YIJIOB
TpEyroJibHUKa u €€ CIEJICTBUE O BHEIIHEM YIJie
TPEYrojbHUKa, MPOBOIUTH KIACCU(PUKALNIO TPEYrOJIbHUKOB
mo yriaaMm; (GOpMyIHUpPOBaTh W JOKAa3bIBaTh TEOPEMY O
COOTHOIIIEHUSX MEXIY CTOPOHAMH W yIJIaMU TPEYroJbHUKA
(mpsimoe M 00paTHOE YTBEPXKACHUS) U CIEICTBHUS W3 HEE,
TEOpEMY O HEpaBEHCTBE TPEYroJibHHKA; (OPMYIHUPOBATH H
JIOKa3bIBaTh ~ TEOPEMBI O  CBOWCTBAaX  MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB (MPSAMOYTOIBHBIA TPEYTOIBHHUK C yriom 30°,
MPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB);
Ilo3HaBaTeabHble YVY/I:

DopMynUpPOBaTh OMNPEICICHUS PACCTOSHHUS OT TOYKH O
MPSIMOM, PACCTOSIHHSI MEXIY TapaluIeIbHBIMUA TPSIMBIMU;
pemiate 3aJa4d  HAa  BBIYMCIEHUS, JOKa3aTeIbCTBO W
MOCTPOEHUE, CBSI3aHHBIE C  COOTHOUICHUSMH  MEXIY
CTOPOHAMHU U YTJIaMU TPEYTOJIbHUKA U PACCTOSTHUEM MEXIY
NapauIeTbHBIMHA TPSIMBIMH, TIPU HEOOXOJIUMOCTH TIPOBOJIHUTH
M0 XOJy peUIeHHs] JOMOJHUTEIhHBIC MOCTPOCHHSI,
COTIOCTABJIATH MOJMYYEHHBIN PE3yJbTaT C YCIOBUEM 3a/Ja4d, B
3a/1a4ax Ha MOCTPOSHUE MCCIIEI0BATh BO3MOXKHEIE CITydan
KommynukaruBHblie YV JI:

3amaBaTh  BONPOCH, HEOOXOIWMBIE I  OpTraHU3AIHUU
coOCTBEeHHOW nesTenbHOCTH. Pabotarh B Tpymnmax, BECTH
JTIAJIOT.

PeryasituBubie YV JI:

BoccranaBnuBath NpeAMETHYIO CHUTYaIlMIO, OMHCAHHYIO B
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3ajaue, nepeopMyIupoBaTh yCIIOBHE, U3BJIEKATh
HE00X0UMYI0 UH(pOpMATIHIO

OO6pabarbiBaTh WH(MOpPMAIMIO W TIEpPelaBaTh €€ YCTHBIM,
NUCbMEHHBIM, Tpa(pUUECKIM U CHMBOJIBHBIM CLIOCOOAMHU
JInunocTHbie YY/I:

AHaMM3UpOBaTh M OCMBICIUBATH TeKCT 3amaud. CTpoUTh
JIOTHYECKYIO ILIETIOYKY PacCyXIEeHUN, KPUTHUECKU OIICHUBATh
MOJTyYEHHBI OTBET, OCYIIECTBIISATH CAMOKOHTPOJb, MIPOBEPSIs
OTBET Ha COOTBETCTBHE YCIOBHUIO.

OOBACHATH, YTO TaKO€ JIOMaHas, MHOTOYTOJIbHHK, €TrO
BEPIIMHBI, CMEXKHBIC CTOPOHBI, JMATOHATHU, U300PaKATh
U pacro3HaBaTh MHOTOYTOJJHUKH Ha 4epTexax;
MOKa3bIBaTh  3JEMEHThl ~ MHOTO  YrOJIbHUKA,  €ro
BHYTPEHHIOI0 M BHEIIHIOI 00JacTH; (OpMYITHUPOBATH
oTpesieNieHUe BBIMYKJIOTO MHOTOYTOJIBHHUKA; N300paxkarh
i pacro3HaBaTh BBITTYKJIBIC n HEBBITYKJIbIC
MHOT'OYTOJIbHUKH;

Ilo3HaBaTenbHble YY/I:

@opMynHpOBaTh U JI0KA3BIBaTh YTBEPKACHHUS O CyMMeE
VIJIOB BBIMTYKJIOTO MHOTOYTOJIbHUKA W CyYMME €ro
BHEITHUX YTJIOB; OOBSCHATH, KAKUE CTOPOHBI (BEPUINHBI)
YETBIPEXYTOJIbHIUKA HA3BIBAIOTCS TMPOTHUBOIOIOXKHBIMHU;
(dhopMynupoBath onpeeaeHus napajujienorpamma,
Tpameuuyd,  paBHOOEAPEHHOM M HPSIMOYTOJIbHOM
Tpameuui, MNpsIMOYTOJIbHHKA, pomba,  KBaapaTta,
n3o0pakaTh W pacmo3HaBaTh 3TH YETHIPEXYTOJIbHUKH;
(dbopMynupoBaTh W JIOKa3bIBaTh YTBEPKIACHHUS 00 UX
CBOMCTBAax W MPHU3HAKaX; peniaTh 3a/1a4u Ha BHIYHCIICHHE,
JI0KA3aTelIbCTBO M TMOCTPOEHUE, CBSI3aHHBIE C 3TUMHU
BHJIaMH YETBHIPEXYTOJbHUKOB; OOBSCHSATH, KAaKUE [IBE
TOYKM Ha3bIBAIOTCS CHUMMETPUYHBIMU OTHOCHUTEIBHO
npsiMol (TOYKHM), B KakoM ciiydyae (urypa Has3bIBaeTCs

IToBTOpEeHuUe 10 1
8 KJIACC
Ne TeMaTuueckue pasaejbl Bcero
n/n
1 | YerblpexyroabHUKU 14
2 [Tnomwans. 14
3 | llogoGHBIC TPEYTOJIBHHUKH. 19
4 | OKpYXHOCTb. 17
5 | UToroBoe noBTOpeHue NpoiAEHHOro MaTepuaia 6
UTOro 70
8 kaacc:
Ne | Ha3Banme pa3jiesioB | XapaKTepHCTHKA OCHOBHBIX BH/IOB J1eATEJbHOCTH Koa- | Koa-
ydamuxcs BO BO
4acoB | K.p.
1 Yerpipéxyroabunkn | IIpenmernbie pe3yjabTaThl: 14 1




CUMMETPUYHOM OTHOCHUTEIBHO NPSIMOW (TOYKH) M UTO
Takoe OCh (LEHTP) CHUMMETPUU (UTYPBI; MPHUBOIUTH
npuMepsl Guryp, 00amaIMMX OCEBOM (IICHTPATHLHON)
CUMMETpPHUEH, a TaK)KE IPUMEPBI OCEBOM U LIEHTPAIbHOU
CUMMETpHUI B OKpY>Karolllel HaC 0OCTaHOBKe.
KomvmyHnukaruBHbie YV/I:

3amaBaTh BOIPOCHI, HEOOXOJMMBIEC [UIsI OpTaHHU3aIU
coOCTBEHHOI AeaTenbHOCTH. PaboTaTh B rpymnmnax, BECTH
JTUAJIOT.

PeryastuBHbie YY/I:

BoccTranaBnuBath nNpeIMETHYIO CUTYAIUIO, ONUCAHHYIO B
3amaue, TNepeQopMyNIHpOBaTh  yCIOBUE,  H3BJIEKATh
HEOOXO0UMYI0 HH(HOPMAITHIO

OOpabarpiBaTh WH(DOPMAIIMIO U TEPEIABATh €€ YCTHBIM,
MMMCbMEHHBIM, Tpa)UYeCKUM U CUMBOJIBHBIM CIIOCOOaMHU
JInynocrubie YY/I:

AHanu3upoBaTh U OCMBICIHUBATh TEKCT 3aAauu. CTPOUTh
JIOTUYECKYIO  IIETIOYKY  PACCYKICHHUM, KPUTUUYECKH

OIICHUBAaTh  TIOJIYYCHHBIM  OTBET,  OCYIIECTBIATH
CaAaMOKOHTPOJIb, TPOBEPSAsl OTBET HA COOTBETCTBHE
YCIIOBHIO.

Ilnomann

IIpeaMeTHbIE Pe3YJLTATHI:

OOBACHATH, KaK MNPOM3BOAUTCA H3MEpPEHUE IUIOMIAAeH
MHOT'O YTOJIbHUKOB, KAKHE MHOTOYTOJIbHUKH HA3bIBAIOTCS
PaBHOBEIMKMMH ¥ KakhWe€  pPaBHOCOCTaBICHHBIMU;
dbopmynupoBaTh OCHOBHBIE CBOWCTBA ILIOMIANEH U
BBIBOJUTh C UX TMOMOIIbI0 (HOpMYyNBl  TUIOIIAAEH
MPSIMOYTOJIbHUKA, —TapajuiejiorpaMma, TpPEYroJIbHHKA,
Tparneuuu;

Ilo3HaBaTejbHble YY/I:

dopmMynupoBaTh U JOKA3bIBaTh TEOPEMY 00 OTHOILIECHUH
TJI0IAIeH TPEYTrOIbHUKOB, HMEIONTUX IO PAaBHOMY YTy,
dbopMmynupoBath U A0Ka3piBaTh Teopemy [ludaropa u
oOpaTHyIO eii; BRIBOAUTH opMynny ['epoHa mjst miomanu
TPEYroJIbHUKA; pelIaTh 3aJadyd Ha BBIYUCIEHUE H
JI0Ka3aTeNbCTBO, CBA3aHHBIE ¢ (opMylIaMu IJIOMAACH U
teopemoit [Tudaropa

KommyHnukatuBHbie YY/I:

®opMynHpoBaTh COOCTBEHHOE MHEHHE W TO3HUIIHIO,
3a/laBaTh BOIIPOCHI, CIyIaTh cobeceqnuka. JlaBaTh
aZICKBaTHYI0 OIIGHKY CBO€MY MHEHHIO. [IpuBOAHTH
apryMeHThl B  TOJb3y CBOEH  TOYKH  3pEHHS,
MOATBEPKIATh €€ (hakTaMu

PeryastuBHbie YY/I:

O6pabateiBaTh WHGOPMAIUIO U TIEpEaBaTh €€ YCTHBIM,
MMCEMEHHBIM, TPaQUIECKUM U CHMBOJIBHBIM CIIOCOOAMH
JInyHocTHbIe YV /I:

CtpouTh  JOTHYECKYIO LEMOYKY  pacCyXIACHHIA,
KPUTHYECKH OLIEHUBATh MOJTy4YEHHBIH OTBET,
OCYUIECTBJISITh CAMOKOHTpOJIb, HPOBEpPssi OTBET Ha
COOTBETCTBHUE YCIIOBHIO.
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ITogoOuLIE
TPEyroJbHUKH

IIpeaMeTHbIE Pe3YJIbTAThI:

OOBSCHATH TMOHSATHE NPOTOPIIMOHATHFHOCTH OTPE3KOB;
(dhopMynupoBath onpeneneHus 0100HBIX
TPEYTrOJIbHUKOB U ko2 Punnenra noo0us;
(GbopMynHpoBaTh M JOKA3bIBaTh TEOPEMBI: 00 OTHOLICHUH
iomaaed MoA00HBIX TPEYroJILHUKOB, O TMPH3HAKAX
momoOusi  TPEYrolbHUKOB, O  CpeAHEH  JTUHUU
TPEYroJIbHUKA, O MEPECeUYEHUH MEJIMaH TPEYroJIbHUKA, O
MPONOPLUMOHANBHBIX ~ OTPE3KaX B  IMPSAMOYTOJIbHOM
TPEYroJIbHUKE; OOBSACHATH, YTO TaKOE€ METOJ MOJ00us B
3a7layax Ha TMOCTPOCHHE, U MPUBOJUTH IPUMEPHI
MIPUMEHEHHUSI 3TOTO METO/1a;

Io3naBarteabHble YY/I:

OOBSCHATh, KaKk MOXHO UCIOJIB30BaTh CBOMCTBA
MOI0OHBIX TPEYTOJILHUKOB B U3MEPHUTENBHBIX padoTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTH MOHSITHE IOJIO00MS
JUISL MIPOU3BOJIBHBIX dburyp; dbopMynupoBartb
ompeNeliecHue M WUIIOCTPUPOBATh TOHATUS CHUHYCA,
KOCHHYCa W TaHTE€HCAa OCTPOro yrjia MpsIMOYTOJIbHOTO
TPEYroJIbHUKA; BBIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXICCTBO M 3HAYEHUS CHHYCA,
KOCHHYCa U TaHTreHca Juis yrios 30°, 45°, 60°;
KommyHukaruBHble YVY/I:

[IpuBOIUTE apryMeHThI B MOJIb3Y CBOECH TOUYKH 3pEHUS,
noaTrBepxknate ee  Qakramu.  CoTpygHMYATh  C
OJIHOKJIACCHUKAaMU TpU  PEIIeHHH  33Ja4; yMETh
BBICITYIIATh ONMOHEHTa. DOPMYyTUPOBATH BHIBOIBI
PeryasituBublie YV JI:

Kputnueckun OLICHUBATh MOJTy4YECHHBIN OTBET,
OCYHIECTBJISITh CAMOKOHTPOJIb, IIPOBEpPssl OTBET Ha
COOTBETCTBHUE yCI0BUI0. OLIEHUBATh CTENEHb U CIOCOOBI
JOCTHKEHHS 1€ B Y4EOHBIX CHUTYaIUsX, HUCIPABIATH
OmuOKN ¢ TOMOIbI0 yuuTens. MccmenoBaTs CUTyaluH,
TpeOyroMe OIICHKH JCWCTBUS B COOTBETCTBUU C
MOCTABJICHHOM 3a7a4eil

JInyHocTHbie YVY/I:

OcymiecTBisATh BBIOOP JEUCTBUH B OJHO3HAYHBIX H
HEOAHO3HAYHBIX  CHUTYyalUsX, KOMMEHTUpPOBaTb U
OlLIeHUBaTh cBOM BbIOOP. OcBauBaTh KyJIbTypy pabOTHI C
y4eOHUKOM, TOMCKAa HH(POPMALIUH.

19

OxkpyxHOCTH

IIpeaMeTHBIE Pe3YybTaThI:

HccnenoBaTh B3aMMHOE PACHOJOXKEHHE MPSAMOH U
OKPY>KHOCTH; dbopmynupoBaTh ompeeneHne
KacaTelbHOW K  OKPYXKHOCTH; (GOpMYyIUpOBaTh U
JIOKAa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTeIbHOW, O
MpU3HAKE KacaTeNbHOH, 00 OTpe3Kax KacaTelbHBIX,
MPOBEAEHHBIX W3 OJHOM TOYKW; (opMynHpoBaTh
MOHATUSA LEHTPAJIBHOIO yria M I'paJlyCHOM MEpbl IyId
OKPY>KHOCTH; (POPMYJIIMPOBAThH U IOKA3bIBATH TEOPEMBI: O
BIHCAaHHOM  yIjle, O  TPOU3BEACHHH  OTPE3KOB
TepeceKarImxcs Xopa; GopMyIupoBaTh U JOKa3bIBATh
TEOPEMbl, CBA3aHHBIE C 3aMEyaTeIbHBIMM TOYKAMH
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TPEYroJbHUKA: O OMCCEKTpUCE YIia W, Kak CIEICTBHE, O
nepeceueHn OMCCEKTPUC TPEYTOJIbHUKA; O CepelMHHOM
NEPIECHIUKYIIApE K OTpe3Ky H, Kak CIEACTBHE, O
IIEPECEUEHUN  CEPEIMHHBIX  NEPIEHIUKYIIPOB K
CTOPOHAM  TPEYrOJbHUKA; O IIEPECEYCHHH  BBICOT

TPEYTOJIbHUKA
Io3naBarteabHble YY/I:
DopmyJIMpOBATH OIIpEIECIIEHUS OKPY>KHOCTEH,

BIMCAHHOWM B MHOTOYrOJIBHUK M OIMCAHHOM OKOJIO
MHOTOYTOJIbHUKA;,  (OpMynHpoBaTh ¥  JIOKa3bIBaTh
TEOpEeMBbI: 00 OKPY)KXHOCTH, BIUCAHHOW B TPEYrOJbHUK;
00 OKPYXHOCTH, ONHCAHHOH OKOJIO TpPEYTrOJIbHHKA; O
CBOWCTBE CTOPOH ONMCAHHOTO YETBIPEXYTOJbHUKA; O
CBOMCTBE YIVIOB BIHMCAHHOTO YETBHIPEX YrOJbHUKA;
pelath 3aJayd Ha BBIYMCICHHE, JOKa3aTeIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTHIO, BIMCAHHBIMU U
OMMCAHHBIMH TPEYTOJIBHUKAMU U YETHIPEX YT OJIbHUKAMHU
KommynukaTuBHbie YVY/I:

Bricka3zbiBath CBOE MHeEHHE, paboTarh B TpYyIIax.
@opmyIHpoBaTh COOCTBEHHOE MHEHHE U TO3HIIHIO,
3aJ1aBaTh BOMPOCHI, CIYIIATh COOSCETHUKA
[IpoexTupoBaTh n dbopmupoBath yuebHoe
COTPYJHUYECTBO C YUUTEJIEM U CBEPCTHUKAMH.
PeryasituBublie YYJL:

O1eHUBaTh CTEIEHh M CIIOCOOBI JOCTHIKEHUS LIEAU B
y4eOHBIX CHUTYaIUsIX, UCOPABIATH OIMIMOKUA C TOMOIIBIO
YUUTEIIA.

JInuHocTHbIE YV /I:

Crpouth JIOTUYECKYIO LETI0YKY paccyXIeHHi,

KPUTHUYECKH OLICHUBATh HOJTY4SHHBIN OTBET,
OCYIIECTBIISITh CAMOKOHTPOJI.
5) Hrorosoe 4 1
MOBTOpPEHHE
NPOIICHHOI 0
MaTepuaja
9 KJIACC
Ne | TemaTnueckue pazaesibl Bcero
n/n
1 | BekTopsl. 9
2 | Meron KOOpIMHAT. 10
3 | CooTHOoLIeHHE MEXAy CTOPOHAMH U YIrJaMH TPEyrojbHUKA.
CxalipHO€ NPOU3BEJICHHE BEKTOPOB. 11
4 | lnuHa OKPY>KHOCTH M IJIONIAIh KPyTa. 13
5 | JIBmkeHUsI. 9
6 00 akcroMax TUTAHUMETPUH. 1
7 HauasbHble cBeJICHNS U3 CTEPEOMETPUH 9
8 | IloBTopeHnue. 8
UTOI'o 70

9 Kaacc:
‘ No ‘ HasBanue | XapaKTepucTHKAa OCHOBHBIX BHJAOB A€ATEJIbHOCTH ‘ Koa- ‘Kon-‘




pa3aesioB (TeM) yyauuxcs BO BO
4acoB | K.p.
BekTopsl IIpeaMeTHBIE Pe3YJIbTATHI: 9
@opMynHMpoBaTh  ONPEAEIEHUS U  WUIIOCTPUPOBATH
MOHSATUSA BEKTOPA, €r0 JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB;  MOTHBUPOBAaTb BBEJCHHE MOHATUUH U
NENCTBUM, CBA3AHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMHU
pUMepaMu, OTHOCSIIUMUCS K (PU3NUYECKUM BEKTOPHBIM
BEJIMYMHAM; TIPUMEHSTh BEKTOPHl U JCHCTBUSA HaJ HUMHU
[IPU PELICHUH FEOMETPUYECKHX 3a/1a4
Ho3HaBaTeabHble YY/JI:
CrpouTh peueBO€  BBICKA3bIBAHUE B  YCTHOW U
MUCbMEHHOU popme
KommyHukatuBHubie YY/I:
BrickaspiBath CcBOE MHEHHE, paboTarb B Tpymmax.
®opmynupoBaTh COOCTBEHHOE MHEHHE M IO3UIIUIO,
3a/1aBaTh BOMPOCHI, CIYIIATh COOECETHUKA
[IpoexTupoBaTh u (dhopmupoBartb yuebHoe
COTPYJHHYECTBO C YUUTEJIEM U CBEPCTHUKAMH.
PeryvasituBHbie YV JI:
OneHuBaTh CTEMEHb W CHOCOOBI JOCTHKCHHS IIETU B
y4eOHBIX CUTYalUsAX, HCIPABIATh OIIMOKU C MOMOIUIBIO
YUUTEIIS.
JInyHocTHbie YY/I:
Crtpouth JIOTUYECKYIO LIETIOYKY  PacCCyXJICHUH,
KPUTHUYECKH OLICHUBATh MOJTyYEHHBIH OTBET,
OCYHIECTBJISITh CAMOKOHTPOJIb.
Metoa koopaunat | IlpeaMeTHbIe pe3ybTaThl: 10 1

OOBACHATD U WLTIOCTPUPOBATH MOHATHUS TPSIMOYTOJIbHON
CUCTEMbl KOOpPJMHAT, KOOPAMHAT TOYKU M KOOPIUHAT
BEKTOpA; BHIBOJAUTH M MCIIOIH30BATh MIPHU PEIICHUH 3a7a4
GbopMynbl  KOOpPAMHAT CEPEeOUHBl  OTpEe3Ka, JJITHMHBI
BEKTOpA, PACCTOSTHUS MEXKIY IByMsI TOUKaMU, YpaBHEHUS
OKpY>KHOCTH U ipsimoii. Ilo3HaBaTeabHbIe YY/I:
AHanmu3, CHHTE3, CpaBHEHHME, 0000IIeHWe, aHaJoTHus,
cepualus, Kiaccuukaus;

HCIOIL30BAHHE  3HAKOBO-CHMBOJHYECKUX CPEJICTB,
MOJIETTMPOBaHUE U TpeoOpazoBaHUE MOJIENe pa3HbIX
THUIIOB;

BBIITOJIHEHUE JIEUCTBUI 1O aJITOPUTMY;

MOABEJACHUE IO/ TIOHITHE, YCTAHOBJIEHHWE TPUYUHHO-
CIEICTBCHHBIX CBI3EH, JOKA3aTCILCTBO
KommyHukaTuBhbie YV JI:

Kontponp nelictBusi mapTHepa, BbIpaXXEHUE CBOMX
MBICTIEH U apryMEHTALMsl CBOET0 MHEHHUS C I0CTAaTOYHOU
MMOJTHOTOM ¥ TOYHOCTBIO.

Pervasitusubie YY/I:

Kontpounb, koppekius, oneHka, BoJIeBasi cCaMOperysius,
BBINIOJTHEHHE  MPOOHOro  y4yeOHOro  JEHCTBUS U
(buKcUpoBaHHEe  WHIWUBUAYalTbHOTO  3aTPyJHEHUS B
POOHOM JIEHCTBHH.




JInunoctHble YYJI:

Hcnonp3oBaTh NPHOOpPETEHHbIE 3HAHUS W YMEHHUS B
MPAKTUYECKOW JCATEIHPHOCTH W IIOBCEIHCBHOM KU3HU
JUIS MOI[GJII/IpOBaHI/ISI HpaKTI/I‘-IGCKI/IX CI/ITyaI_[I/Iﬁ nu
HCCIEI0BAHUS MTOCTPOEHHBIX Monenei c
WCIIOJIb30BAaHUEM alllapaTa reOMeTpUuun

CooTHOIIEHUA
MeXKIy CTOPOHAMH
" yrjamu
TPeyroJbHHUKA.
Cransipnoe
npoun3BeieHue
BEKTOPOB

IIpeaMeTHbIe pe3yabTaThl:

@opMyaMpoBaTh U WILIIOCTPUPOBATh  ONPEACICHUS
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHreHca yrios ot 0 1o
180°;  BBIBOAUTH  OCHOBHOE  TPUIOHOMETPUYECKOE
TOKIECTBO U (hOpMyJibl IpUBEAEHUS; GOPMYIUPOBATh U
JI0Ka3bIBaThb TEOPEMbI CHHYCOB U KOCHHYCOB, IPUMEHATH
UX [pPU PEUICHUH TPEYrOJIbHUKOB; OOBSCHATh, Kak
UCTOJNB3YIOTCS ~ TPUTOHOMETpUYeckne  (GopMynsl B
M3MEPUTENBbHBIX paboTax Ha MECTHOCTH
IHo3naBarenbubie YY/I:

DopMyIMpPOBaTh ONPEIEICHUS yIila MEX1y BEKTOpaMH U
CKaJSIPHOTO  NIPOU3BEJIEHUS  BEKTOPOB;  BBIBOJUTH
(bopMyily CKalsIpHOTO MPOU3BEJNCHUS Yepe3 KOOPAMHATHI
BEKTOPOB; bopmynHpoBaTh u 000CHOBBIBaTh
YTBEPXKACHUE O CBOMCTBaX CKAJISIPHOIO INPOU3BEACHMS;
HCIIOJIb30BaTh CKAJSPHOE MPOM3BEJICHUE BEKTOPOB MpHU
pelLlIeHnH 3a1a4

KommyHukarusubie YY/I:

[TnanupoBaHue yueOHOTO COTPYIHUYECTBA, AJEKBATHOE
UCIOJIb30BAHUE  PEUEBBIX  CPEACTB I  pElICHUd
KOMMYHMKAI[MOHHBIX 3aJa4

Pervasitusubie YYJI:

KoHTposb, Koppekuusi, OLleHKa,

BBIIIOJTHEHUE  MPOOHOro  y4yeOHOro  JIEHCTBUS U
¢uKcupoBaHME  HMHIUBUAYAJIBHOIO  3aTPyIHEHHS B
pOOHOM JeCTBHH,

IJIAHUPOBAHUE U TPOTHO3UPOBAHUE.

JInynocrubie YY/I:

DopMHUpPOBaHNE OTBETCTBEHHOTO OTHOLIEHMSI K YYEHHUIO,
TOTOBHOCTM W cHocoOHOCTHM  oOywaromuxcst K
CaMOpa3BUTHIO U  caMooOpa3oBaHUI0 Ha  OCHOBE
MOTUBallMM K OOy4YeHHI0O M TIO3HAHUIO, BHIOOPY
nanpHennero oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B
Mmupe npodeccuil u npohecCHOHANBHBIX MPEANOUYTEHUH,
OCO3HAaHHOMY MIOCTPOEHHIO UHAUBUAYATbHON
00pa3oBaTeNbHON TPACKTOPUM C YYETOM YCTOMUUBBIX
1103HABATEJIbHBIX HHTEPECOB

11

Jumna
OKPYKHOCTH U
IUIOIA/Ib KpYyTra.

IIpenvMeTHble Pe3yJbTAThI:

DopmyIIUpOBATH ONIpEAEIICHUE MIPAaBUIIBHOTO
MHOTOYTOJbHUKA;  (OPMYJIMpPOBaTH W  JIOKA3bIBaTh
TEOpeMbl 00  OKPY)KHOCTSIX, ONHCAHHOH  OKOJIIO
MPaBUJIBHOIO MHOTOYTOJIbHUKAa M BIMCAaHHOM B HETrO;
BBIBOJIUTh M HCIOJNB30BaTh (DOPMYINBI 7Sl BBIYUCICHUS
IJTONIAX MPABUIBHOTO MHOTOYTOJIbHUKA, €T0 CTOPOHBI U
paavdyca BIMCAaHHOM OKPYKHOCTH; pelmaTh 3aJayd Ha
MMOCTPOCHUE MPABUIBHBIX MHOTOYTOJIHHUKOB; OOBSICHSTH

13




MOHSTHS JUIMHBI OKPY>KHOCTH U TUIOIIAA Kpyra
Ilo3znaBaTeabHblie Y Y JL:

BeiBoguTh  GopMysabl  JUISI  BBIYMCICHHS  JITMHBI
OKPY>KHOCTH M JUIMHBI JYTH, MJIOMIAJAN Kpyra U IJIOIIATH
KpPYrOBOT'O CEKTOpa; MPUMEHATH J3TH (OPMYJIbl TIPH
pelieHuu 3a1a4

KomMMmyHuKkaTHBHBIE YV /I:

BoipaxkaTh CBOM MBICIH M apryMEHTAIIUsl CBOETO MHEHUS
C JOCTaTOYHOM IIOJJHOTOM ¥ TOYHOCTBHIO, aJeKBaTHOE
WCIIONB30BAHUE  PEUEBBIX  CPEJACTB  JJIsi  pELICHUs
KOMMYHHUKAIIMOHHBIX 3a/la4y, YYeT pa3HbIX MHEHH,
KOOPJAMHUPOBAHUE B COTPYIHHUUYECTBE, JOCTHUXKECHUE
JIOTOBOPEHHOCTEH.

PeryastuBubie YY/I:

[InanupoBanue, 1enenogaranue, KOHTPOJb, KOPPEKITUS
JInuHocTtHble YV JI:

Hcnonb3oBath mnpuoOpeTeHHBbIC 3HAHUS M YMEHHS B
MPAKTUYECKON JIEATENIbHOCTH M TOBCEIHEBHOM KHU3HU
JUIST  MOJETUPOBAHUS MPAKTHUYECKUX CHUTyallud W
HCCIIeJOBAHUS MOCTPOEHHBIX MozaeaeH c
WCIIOJIb30BAaHUEM alllapaTa reOMeTPUH

JBuKeHust

IIpeaMeTHBbIE Pe3YJbTAThI:

OOBACHATDH, YTO TaKOE OTOOPaKEHUE IIIOCKOCTU Ha cels
U B KakOM Cllyda€ OHO Ha3bIBaCTCS JBUIKEHHUEM
IJIOCKOCTH; OOBSCHATH, UYTO TaKOE OCeBas CHMMETpHS,
LIEHTpaJbHAsl CHUMMETpHs, TMapaUIeTbHbI TIEPEeHOC U
MOBOPOT;  OOOCHOBBIBATH 4YTO O3TH  OTOOpaKEHUSA
IIJIOCKOCTH Ha ce0s SBIISIIOTCS TBUKCHUSIMU
IHo3uaBarteabHble YY/I:

OOBACHATH, KakoOBa CBSI3b MEXIY [BIDKCHHSIMH U
HaJIO)KCHUSIMU;  WUIIOCTPUPOBATH  OCHOBHBIE  BHUJbI
NBIDKCHUHU

KommyHukatuBHbie YY/I:

[InanupoBanue y4eOHOTO COTPYIHUYECTBA, KOHTPOJIb
NEUCTBUS TMapTHEpPAa, BBIPAKEHHE CBOMX MbICIEH U
apryMeHTalus CBOEr0 MHEHUs C JOCTAaTOYHOW MOJTHOTOM
Y TOYHOCTBIO.

PeryastuBubie YY/I:

OrneHuBaTh CTENEHb W CIOCOOBI JOCTHKEHHS IENH B
y4eOHBIX CHUTYaIUsAX, UCIPABIATh OIMIMOKU C MOMOIIBIO
YUIUTEIS.

JInyHocTHbie YY/I:

dopMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO,
TOTOBHOCTU HM  CHOCOOHOCTM  OOydJaromuxcs K
CaMOpa3BUTHIO U  caMOooOpa3oBaHUI0 Ha  OCHOBE
MOTHBAIlMM K OOy4YEeHUI0O U TIO3HAHHWIO, BBIOOPY
nanpHeiero oOpa3oBaHusi Ha 0a3e OPHUEHTUPOBKU B
mupe npodeccuil u npodhecCHoOHaNBHBIX MPEANOUYTEHUH,
OCO3HaHHOMY IIOCTPOEHHUIO VWHJUBU1yaJIbHOU
00pa3oBaTeNbHON TPACKTOPUU C YUETOM YCTOWUYHMBBIX
TTO3HABATEJIPHBIX HHTEPECOB

Hauvaabubie

HDeI[MeTH])Ie pe3vJabTaThI:




CBeeHHsI
cTepeoMeTpuH

u3

OOBACHATD, UTO TAKOE MHOTOTPAHHUK, €r0 rpaHu, pEopa,
BEPIIHHBI, JUArOHAN, KAKOW MHOTOTPAaHHUK Ha3bIBACTCS
BBINYKJIBIM, 4YTO TaKo€ nN-yrojipHas mpusma, ¢
OCHOBaHHUs, OOKOBbIE TpaHM U OOKOBbIe pEOpa, Kakas
MpU3Ma Ha3bIBaeTCs MPAMON U Kakas HAKJIOHHOM, YTO
Takoe€ BBICOTA TMPHU3MBI, Kakas TIpuU3Ma Ha3bIBACTCS
napasuieNenune oM u KaKou napasuiesenumnes
HA3bIBAETCS  NPSAMOYTOJIbHBIM;  (OpPMYyIHpPOBAaTh |
00OCHOBBIBaTh YTBEPXKJEHHUSI O CBOICTBE auaroHaieu
napajiefienunesa ©“ O  KBajapaTe  JIUaroHaJIH
MPSIMOYTOJIBHOTO ~ MapajlieNienunena; OObIACHATh, UTO
Takoe O0BEM MHOTOTpaHHUKA; BBIBOJAUTH (C MOMOIIBIO
MPUHITATIA Kasanbepn) bopmyny 00béMa
MPSIMOYTOJIBHOTO TIapajUIeJIeuIe1a; OOBSICHAITh, KaKOU
MHOTOTPaHHUK Ha3bIBa€TCA MNUPAMUION, UYTO TaKoe
OCHOBaHUE, BEpIIMHA, OOKOBbIE I'paHU, OOKOBbIE pEOpa U
BBICOTA MHpPaMUIbl, Kakasg MUpPaMHIa Ha3bIBAETCA
NpaBWIBHOM, 4YTO Takoe amodemMa  NpPaBUIHHON
MTAPAMHUJIBI, IPUBOIUTE GOPMYITY 00bEMA TUPAMHU/IBI,
IHo3uaBarteabHble YY/I:

OOBACHATh, KaKOE€ TEJO Ha3bIBACTCS IWJIMHAPOM, UYTO
Takoe ero OcCh, BBICOTA, OCHOBAHUS, PAANYC, OOKOBas
MOBEPXHOCTh,  OOpa3yroiue, pa3BépTka  OOKOBOM
MOBEPXHOCTH, KaKUMH (POpMyJTIaMH BBIPAKAIOTCS 00BEM
Y TUTONIATb OOKOBOM MOBEPXHOCTH LUJIMH/IPA; OOBSICHSITH,
KaKoe TeJO Ha3bIBaeTCs KOHYCOM, YTO TaKO€ €ro Och,
BBICOTA, OCHOBaHHUE, O6okoBast MMOBEPXHOCTb,
oOpa3ymomue, pa3BEpTka OOKOBOW MOBEPXHOCTH, KAKUMHU
dbopMyllaMi BBIpOXKAIOTCSI 00BEM KOHYca H IUIOMIAJh
OOKOBOI TMOBEPXHOCTU; OOBSICHATH, KaKas MOBEPXHOCTbH
Ha3bIBaeTCs chepoll M Kakoe TEIO Ha3bIBACTCS MIAPOM,
4YTO Takoe pajuyc U AuaMeTp cdepsl (Imapa), KaKuMu
dbopmynaMu BBIpaXaroTcss O00BEM Imapa © IUIOMIAIb
chepbl; u300pakaTb W paclo3HaBaTh Ha PHUCYHKAX
MpU3My, MapavieJenunes], TupaMmuay, HAITUHIP, KOHYC,
map

KomvmyHukaTtuBHble YVY/I:

BrickaspiBaTh cBOE MHEHHe, paboTaThb B TpYyIax.
3amaBaTh BOMPOCH, HEOOXOAMMBIC JUIsI OpraHU3alud
COOCTBEHHOM JIeATEIbHOCTH. DopmyIupoBaTh
COOCTBEHHOE MHEHUE U MO3ULIUIO, CIIYIIAaTh COOECeaHUKA
PeryastuBubie YY/I:

BoccranaBnuBaTh MpeaMETHYIO CUTYAIUIO, ONUCAHHYIO B
3amavye, nepeopMyIHpoBaTh  yCJIOBHE, U3BIEKATh
HEO0OXO0MMYI0 HH(POPMAITHIO

OO6pabaTbiBaTh MH(MOPMAIMIO U TIEpeIaBaTh €€ YCTHBIM,
MMUCbMEHHBIM, TPaQUISCKUM U CHMBOJIBHBIM CITIOCOOAMH
JInynocrubie YY/I:

AHaJIM3UPOBATh U OCMBICIUBATH TEKCT 3a1aund. CTpOUTH
JIOTUYECKYI0  LENOYKY  pPACCYXKACHUH, KpPUTUYECKU
OIICHUBATh  TOJyYEHHBIN OTBET, OCYIIECTBIISTh
CaMOKOHTpPOJIb, TMPOBEPsii OTBET HAa COOTBETCTBHUE




YCIIOBHIO.

0o aKCcHOMAaX
MJIAHUMETPHUHU

IlpeaMeTHBIE Pe3YabTaThI:

O3HAKOMHUTECS C CHCTEMOM aKCHOM, IOJIOKCHHBIX B
OCHOBY W3YYEHHS Kypca TeoMeTpuH, chopMupoBaTh
MpeIcTaBiICHUs 00 aKCHMOMATHYECKOM  IOCTPOCHHH
T€OMETPHUU.

Ilo3HaBaTenbHble YYJI:

dopMupoOBaTH TNPENCTaBICHUS 00 OCHOBHBIX 3Tarax
pa3BUTHUSI TEOMETPUM, PACCMATPUBATL TEOMETPHUIO B
HUCTOPUYECKOM PA3BUTUU HAYKH

KommyHukatuBHble YVY/I:

Bripaxkath CBOM MBICIM M apryMEHTalMs CBOErO0 MHEHUS
C JOCTaTOYHOM IIOJHOTOM M TOYHOCTBHIO, aJeKBaTHOE
WCTOJIb30BAHUE  PEUYEBBIX  CPEACTB Il PEIICHUs
KOMMYHUKAIIMOHHBIX 33]1a4

PeryasituBuble YY/I:

OOpabarpiBaTh WHPOPMAIUIO U TEPEAABATH €€ YCTHBIM,
MMUCbMEHHBIM, TPAPUISCKUM U CHMBOJIbHBIM CIIOCOOaAMU
JInuHocTHbIE YYJI:

Crpouth JIOTUYECKYIO LETIOYKY paccyXJIeHu,
KPUTUYECKH OLIEHUBATh MTOJTYYEHHBIHN OTBET,
OCYHIECTBJISATh CaMOKOHTpPOJIb, IIPOBEpsAsl OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

IloBTOpPEHME
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