Pabouas mporpamma mo mpenmery «l'eomMeTpus» SBISETCS YacThbl0 OCHOBHOH 00pa3oBaTeibHOM
OporpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHMs, pa3paOoTaHHOW Ha OCHOBe (peaeparbHOTO
roCyJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAApTa OCHOBHOrO oO0mmero oOpa3oBaHUs, NPUMEPHOH
IIPOrpaMMBbI 110 T€OMETPUH, aBTOpcKoi nporpaMmsl JI.C. AtanacsiHa, B.®. Byry3oBa. u ap. 7-9 knaccsl.
Jlns peanu3anuu pabodel IporpaMMbl HCHOIb3YIOTCS CIIEAYIOIINE YUeOHUKU:

7 kjacc l'eomerpus: 7 - 9 win. / JLC.Atanacss,
8 ku1acc B.®.byry3os, C.b.Kagomues wu ap. — M.:
9 kJacc [Ipocsemienue, 2016.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEJIMETA TEOMETPUN

JINYHOCTHBIE Pe3VJIbTAThl 0CBOEHHSI YUe0HOro npeamera «I'eomerpus»

7 kiaacce
¢ (hopMHUpOBaHHE KOMMYHUKATUBHOI KOMIIETEHTHOCTU B OOIICHUU U COTPYIHUYECTBE CO CBEPCTHUKAMU,
CTapIIMMH W MJIQIIIAMH B 00pa30BaTEIbHOW, OOIIECTBEHHO ITOJIC3HOH, Y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKOH U IPYrUX BUAAX JACSITEIbHOCTH;
® YMEHUE KOHTPOJIMPOBATH MIPOLIECC U PE3YJIbTAT YUEOHON MaTeMaTH4ecKou NesTeIbHOCTH;
® KpEaTUBHOCTb MBIIUICHHS, HHUIMATHBA, HAXOJAYUBOCTb, aKTUBHOCTh IPU PELICHUH MaTEMaTHYECKUX
3a/1a4y

8 ki1ace
® pPa3BUTHE JJIOTUYECKOTO U KPUTHUECKOTO MBILIUICHHUS, KYJIbTYpPhI pEUH;
® BOCIHTAHHUE KAa4eCTB JTUYHOCTH, 00ECIIEUNBAIOIIUX, YBAKCHHE K UCTUHE U KPUTHYECKOTO OTHOIICHUS K
COOCTBEHHBIM U UYKUM CY>KJICHUSIM;
® KPUTHUYHOCTb MBIIIJICHHSI, YMEHHE PACO3HABATh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAaHUS, OTIMYATh
TUNoTe3y OT akTa

9 kJ1acc
¢ (OopMHUpOBaHUE KAUECTB MBIIIJICHUS, HEOOXOIUMBIX JUIS afanTaliui B COBPEMEHHOM HH()OPMAITMOHHOM
00I1IECTBE;
® pa3BUTHUE HHTEpeca K MaTEMAaTUUYECKOMY TBOPUECTBY M MaTEMAaTHYECKUX CIIOCOOHOCTEN
¢ (popMHUpOBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHMIO, TOTOBHOCTU M CIIOCOOHOCTH OOyYaromuxcs K
CaMOpa3BUTHIO M €aMOOOpa30BaHHIO HAa OCHOBE MOTHBAllMM K OOYYEHMIO M 10 3HaHHUIO, BHIOODPY
JanpHeimero oOpa3oBaHuss Ha 0a3e OPHEHTHUPOBKM B Mupe mnpodeccuil u mnpodeccHoHaIbHBIX
IPEIIOYTEHUI, OCO3HAHHOMY IOCTPOEHHMIO WHJIMBUIYaJbHOM 00pa30BaTENIbHON TPAEKTOPUHU C YUETOM
YCTOMYMBBIX I03HABATEIbHBIX HHTEPECOB;
e (opMupOBaHHE Yy YYAIIMXCS HHTEJUIEKTYaJbHOW YECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTH K
IPEOA0ICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO OMbITa

MeTanpeleeTHme pe3vJabTAaThl OCBOCHUSA V'ICﬁHOFO InpeaMeTa «reOMeTDI/IH»

7 knace

PerynsTusneie YY ]|

Obyuarowuiics cmoodicem: CaMOCTOSTEIbHO CTaBUTh HOBBIE Y4eOHbIE LM U 3ajauyd, OOHApy>KUBAaTh U
dopmMynupoBaTh MpoOIEeMy; CaMOCTOATENIBHO AHAIM3MPOBATH YCIOBUS JIOCTUKEHHUS 1T Ha OCHOBE
BBIJIEJICHHBIX YYUTEJIEM OPUEHTHUPOB JEHCTBHI B HOBOM MaTepuaje; CaMOCTOSITEIbHO COCTaBIATh IUIaH
JOCTIDKEHUS 1IeJIe, B KOTOPOM YYHMTBHIBAIOTCS YCIOBHMS M CPEICTBA JIOCTHMXKEHHUsS; paboTaTh IO
MPEJJIOKEHHOMY MM CAMOCTOSATEIbHO COCTABJIEHHOMY IUIaHy, MCIOJIb30BaTh HAPSAAY C OCHOBHBIMU U
JIOTIOJTHUTEIIbHBIE Cpe/cTBA (CrpaBOYHAs JIUTEpaTypa, CIOXKHBIE MpUOOpHI, KOMIBIOTEp H Jp.),
IIPOTHO3UPOBATh aJbTEPHATHUBHBIE PELICHMs; CBOOOIHO IMOJb30BATHCS BbIPAOOTAaHHBIMH KPUTEPUSIMU
OLIGHKA U CaMOOLIEHKH, MCXOJS U3 LEeNM U UMEIOIUXCS KPUTEPHUEB, pa3iuyas pe3yabTaT U CHOCOOBI
JeUCTBUI; CAaMOCTOATENIBHO HAXOUTh MPUYMHBI CBOETO yCIieXa U Heycllexa, HaXOAUTh CIIOCOObI BbIXOJa
U3 CHTyallud HEYyCIIeXa, OCYILECTBIISATh pedIIeKCHI0 IeWCTBUH, BHOCUTH KOPPEKTHUBHI B BBINOJIHEHHUE
JeMCcTBUI; IpUiaraTh BOJIEBbIE YCHIIUS U IIPEO0JIEBATh TPYIHOCTH U NMPENATCTBUS HA IMyTH JOCTHKEHUS
nenei.




ITo3znaBartenbHbIe YY ][

Obyuarowuiics cmodicem. CTPOUTH PACCYKIACHHE HA OCHOBE CPaBHEHUS MPEAMETOB W SBICHUH, BBIICTSSA
MIpU ATOM OOIIME MPHU3HAKH; CaMOCTOSITEIbHO YKa3bIBaTh WH(OpPMAIIHIO, HYXKIAIOUIYIOCS B ITPOBEPKE;
CcO3JaBaTh BGpGaJILHBIe, BCIICCTBCHHBIEC U I/IH(I)OpMaI_II/IOHHBIe MOZACIIN C BBIACICHUCM CYHICCTBCHHBIX
XapaKTePUCTUK OOBEKTa JUIs OINpeAeNICHHs] crocoba pemieHus 3aJa4d B COOTBETCTBHU C CHTYaIlUCH;
CaMOCTOSITENILHO CO3/7]aBaTh alTOPUTM I PELICHUs Y4eOHOW 3a/lauv; HaXOJIUTh B TEKCTE TPEOyeMyro
nH(}OpMaInIo; ONIPEACNIATh TEMY, 11€)Ib, HA3HAYCHUE TEKCTa, 0OHAPYKUBAET COOTBETCTBHE MEXK/TY YaCThIO
TEKCTa M ero oOuIeil ueeil; COmoCTaBIATh Pa3HbIe TOUKH 3PEHUS M Pa3Hble HCTOUHUKU MH(OpPMAIUU 110
3aJIaHHOM TEeMe; TOHMMAeT TEKCThl Pa3JIUYHBIX JKAHPOB, COOIIOJAs HOPMBI TOCTPOCHHS TEKCTa
(cooTBETCTBUE TEME, JKAHPY, CTWIIO PEYH M Jp.); JaBaTh ONpPEAeNICHHUsS MOHATHIM 1O pa3padOTaHHOMY
aNropuTMy; TiepepadaThiBaTh HHGOpPMAINIO, MPEOOpPa3OBBIBATh €€ C BBIICICHHUEM CYIIECTBEHHBIX
NPU3HAKOB SIBJICHUN W (DaKTO; BBINOIHAET CAMOCTOSATENILHO YYEOHBIN MPOEKT M HCCIEIOBAHUE IIOA
PYKOBOJICTBOM YYHUTEJNS; UCIIOJIb30BaTh aJICKBAaTHBIE METO/BI MMOJIyYeHHUs 3HAHUU (OIpPOC, SKCIICPUMEHT,
CpaBHEHHE); BBIIIBUTaTh THIOTE3y MO PEHICHUIO MPOoOJieMbl, (HOPMYIHPOBATH 3a/la4d U MPEACTABIATH
pe3ynbTaThl MPOCKTHON pabOThl WM KMCCICIOBAHUS, SICHO, JIOTUYHO W TOYHO H3JIaraTh CBOKO TOYKY
3peHUsl, UCIONb3YS SI3BIKOBBIE CPEICTBA, aJICKBAaTHBIC 00CYX1aeMoii mpobiaeme.

KommyHukatusubie YY /|

Obyuarowuiica _cmodicem: yCTPaHATh B paMKaxX Juajiora pa3pbiBbl B KOMMYHHKAIMM, 00yCIIOBIIEHHbBIE
HEMOHUMaHUEM (HEIPUITHEM) CO CTOPOHBI cOOECEIHMKA 3aaauu, (GOpPMBbI WM COJCpPKAHUs JUAIIOra;
JieNlaTh OLIEHOYHBIN BBIBOJ O JOCTHIKEHUM LM KOMMYHHUKAIIMM HETOCPEACTBEHHO I10CIE 3aBEPIIECHUS
KOMMYHHUKaTUBHOTO KOHTakTa U OOOCHOBBIBaTb €r0; CO3/aBaTb NUCbMEHHbIE «KJIUIIMPOBAHHBIE» U
OpUTHHAJIBHBIE TEKCTBl C  HCHOJb30BAHMEM  HEOOXOAMMBIX  pEUEBBIX  CPEJCTB;  BBLAEIATH
WH(POPMALIMOHHBIA aCIeKT 3aJayl, ONEPUPOBATH JAHHBIMH, HCIIONB30BaTh MOJIENb PEUICHUS 3a/1a4H;
UCII0JIb30BaTh MH(OPMAIUIO C YYETOM 3TUYECKUX U IIPABOBBIX HOPM.

8 kiaace

PerynsTusueie YY ]|

Obyuarowuiica_cmodicem. CaMOCTOATENBHO CTaBUTh HOBBIE ydeOHbIE LIEJIM M 3aJa4yd, yCTaHABIUBATbH
1eJIeBble TIPUOPUTETHI, OOHApYX)UBaTh U (GopMynupoBaTh mpobdieMy. CaMOCTOSATENBHO aHATU3UPOBATh
YCIIOBHSI JIOCTMIKEHUS LEIM Ha OCHOBE BBIJCIICHHBIX YYUTEIEM OPUEHTHUPOB JEHCTBHMM B HOBOM
MaTepHuaile; 3asBIIATh LICJIEBbIE OPUEHTUPBI, CTABUTh AJE€KBAaTHBIC UM 3aJayd U Ipeajararb ACUCTBUSA,
yKa3biBasi U OOOCHOBBIBAsl JIOTMYECKYIO IOCIIE€OBATEIbHOCTh IIaroB; CHUCTEMAaTH3UPOBATh KPUTEPHUH
IUITAHUPYEMBIX PE3yJbTaTOB M OLIEHKU CBOEH NesATeIbHOCTH; OTOMpaTh MHCTPYMEHTHI Ul OLIEHUBAHMS
CBOEH JEATEIBbHOCTH, OCYIIECTBISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTH B PAMKax MPEIJIOKEHHBIX
yCIOBUH W TpeOOBaHMIA; yCTaHABIMBATh CBSI3b MEXIY MOJYYEHHBIMHM XapaKTEPUCTHKAMM IMPOIYKTa M
XapakTEpUCTUKAMH IIPOLECCa JEATEIBHOCTH, II0 3aBEPIICHUM JEATEIBHOCTH IIpealaraTb W3MEHEHUE
XapakTEepUCTUK Ipolecca Ui IOJY4YEHHMS  YIYYIICHHBIX XapaKTepUCTUK MPOAYKTA; MOMKET
IIPOTHO3UPOBATh aJIbTEPHATUBHBIE PEIICHUS; CAMOCTOSATEIBHO MOKET HAXOAUTh IPUYHMHBI CBOETO yCIIeXa
U Heycliexa, HaxOJUTh CHOCOOBI BBIXOJA W3 CHUTyallUd HEYCIeXa, OCYIECTBIIATh MO3HABATEIbHYIO
pedrnexcuto aAelcTBUN, BHOCUTh KOPPEKTUBBI B BBHINOJHEHHE NEHCTBHI; OCYLIECTBIATH KOHTPOJIb IO
pe3yibTaTy U Croco0y AEUCTBHIl; MPOSBIATH LENCYCTPEMICHHOCTh U HACTOWYMBOCTH B MPEOIOJICHUU
TPYAHOCTEH; CaMOCTOSITEIbHO HAXOJUTh CIOCOOBI pa3pelieHus TPYIHOCTEH; Mpuarath BOJIEBBIE
YCWIHS; AEMOHCTPUPOBATH IIPUEMBI PETYIIALUN SMOLMOHAIIBHBIX COCTOSTHUM.

ITo3znaBartenbHbIe YY [

Obyuarowuiics _cmodcem: BepOanu30BaTh HAMOLMOHAIBHOE BIIEYATJIEHHWE, OKa3aHHOE Ha Hero
UCTOYHUKOM; OOBACHATH SIBIICHHS, IPOLIECCHI, CBA3M U OTHOILICHUS, BBIABIISIEMBIE B X0/1€ TIO3HABATEIIbHOM
U HCCIIE0BATENbCKON JEATENbHOCTH (IPUBOIUTH OOBSICHEHHE C M3MEHEHHEM (OpMBI MpEeACTaBICHUS;
OOBSICHATD, JETATM3Upys WIN 0000mast; OOBACHATH C 3aJaHHOM TOYKH 3pEHHs); MPeoOpa3oBBIBATH
MOJIEIA C TENbI0 BBIABICHHUS OONIMX 3aKOHOB, ONPEACISIONIMX HTaHHYIO TIPEJIMETHYI0 O00JacTh;
NEPEeBOIUTh CIOXKHYI0O TIO COCTaBy HMH(POpPMALUI0 M3 Tpapuueckoro uiaM (opMaTU30BAHHOTO
(CHMBOJIBHOTO) TPEJCTABICHUS B TEKCTOBOE, M HA00OPOT; BHIOMpaTh Hambosee 2(hPEeKTUBHBIC CITOCOOBI
pemieHust 3aad B 3aBHCUMOCTHM OT KOHKPETHBIX YCJIOBUH W HWHAMBHAYAIbHBIX OCOOCHHOCTEH
MIO3HABATEJIBHOTO CTUJIS; CTPOUTH CXEMY, AITOPUTM JEHCTBMsSI, WUCHPABIATh WIM BOCCTaHABIUBATbH
HEHM3BECTHBIM paHee alropuTM Ha OCHOBE MMEIOIIETOCsl 3HaHUS 00 00beKTe, K KOTOPOMY MpPHUMEHSETCS




QITOPUTM; CTPOUTH JI0Ka3aTelbCTBO: npsiMoe, KOCBEHHOE, oT IPOTUBHOTO;
aHaATM3UPOBATH/peIIEKCUPOBATh ONBIT Pa3pabOTKU M peaau3aliy y4eOHOro MPOeKTa, UCCIeIOBaHUs Ha
OCHOBE TIPEIOKEHHOM MPOOIEMHON CUTyalny, OCTaBICHHON eTN /WM 3a/JaHHBIX KPUTEPHEB OLICHKH
NPOAYKTa/pe3yNbTaTa; OpPUEHTHPOBATHCS M BOCHPUHUMATh TEKCThl XYHO0KECTBEHHOI'O, HAY4HOTO,
NyOJMIUCTHYECKOTO M O(HIMAIBHO-IEIOBOIO CTHUJIEH; OpPHUEHTHPOBAThCI B COJIEPKAHUU TEKCTa,
NOHUMATh IEIOCTHBIA CMBICT TEKCTa, CTPYKTYPUPOBATh TEKCT; PE3IOMHPOBATH TJIABHYIO HJCI0 TEKCTa;
COINOCTABIIATH OCHOBHBIE TEKCTOBBIC 1 BHETEKCTOBBIC KOMIIOHEHTHI; COTIOCTABIISICT Pa3HbIe TOUKH 3PEHUS
U pa3Hble UCTOUYHUKU MH(GOPMAIMH 10 33JaHHOH TeMe; JeJIaTh BBIBOABI U 3aKIIOUEHHS] O HAMEPEHHUSX
aBTOpa WJIM TJIABHOW MBICIN TEKCTa, JIeJIaTh B3aMMOCBS3b WH(POPMAIMH TEKCTa C JIMYHBIM >KU3HECHHBIM
OTBITOM; OCYILIECTBISATh CpPaBHEHHE, CEPHAMI0O M KIACCH(PMKALHMIO, CaMOCTOSTENFHO BBIOHpas
OCHOBaHMS M KPUTEPHU Ul YKa3aHHBIX JIOTHUECKHUX oreparuid. OCyIIeCTBIATh JOTHYECKUE OTEpaIiiu
(ycTaHoBIIeHHE POJAOBUIOBBIX OTHOILICHUH, TEPEX0]] KOTMYECTBO-Ka4eCTBO U Jp.)

KommyHukatusubie YY /|

Obyuarowuiica _cmoodicem: TPEABUAETh (IPOrHO3UPOBATh) IOCIEACTBUS KOJUIEKTUBHBIX pEIICHUH.
B3IVIIHYTh HAa CUTYalUIO C MO3WIUH JPYroro, He HWATH HAa KOH(QIIMKT MpH PEHIEHUH BOIMPOCOB,
CHOCOOCTBOBaTh MPOJYKTHUBHON KOONEpalyy; MOHUMAET IO3ULUI0 JPYroro, pasivyaeT B €ro peyu:
MHEHHE (TOYKY 3peHHs), IO0Ka3aTeNbCTBO (apryMEHTHI), (aKThl, THUIOTE3bl, TEOPHUHU; OOCYXKIATH
pasinyHble TOYKM 3pEHUs M BbIpAaOaThIBaTh OOIIYIO IO3UIMIO; MHCIOJIb30BaTh aJEKBAaTHbIE U
pa3HoOOpa3Hble  SI3BIKOBBIE  CPEICTBA; B  JUCKYCCUM YMETh  BBIIBUIATb  KOHTPApryMEHTHI,
nepedpa3upoBaTh CBOIO MbICIb (BJIQJGHUE MEXAaHU3MOM SKBHUBAJICHTHBIX 3aMEH); MCIIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHH JUIsl PELICHUsT HH(POPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a1ad, B
TOM YHCIIE: BBIYMCICHHUE, HATUCAHUE MTUCEM, COUYMHEHUH, T0KIa 0B, pedepaToB, CO3JaHUE NPE3EeHTALUN

U JpyTHE.

9 kyacc

Perynstusubie YY /|

Obyuarowuticss cmodicem: aHATU3UPOBATh CYIIECTBYIOIIUE U IUIAHUPOBATH OyAylIne 0Opa3oBaTEIbHbBIC
pe3yabTaThl; HMACHTU(OUIUPOBATH COOCTBEHHBIE MPOOJIEMBI W OINPENENATh TJABHYIO MpoOIeMy;
BBIIBUTAaTh BEPCHUU peIIeHHUs] MpoOsieMbl, (HOpMyIUpPOBATh THIOTE3bI, MPEIBOCXMIIATH KOHEUHBIN
pe3ysabTaT; CTaBUTH IIeJIb JEATETLHOCTH HAa OCHOBE OIPEAENEHHON MpoOJieMbl M CYIIECTBYIOIIUX
BO3MOXXHOCTEH; (GopMynupoBaTh YydeOHBIE 3aJayd KakK Iard JOCTH)KCHHS TIOCTABJICHHON IIenu
JeSITEIIbHOCTH; 00OCHOBBIBATH IIEJICBBIC OPUCHTHPHI M IPHOPHUTETHI CChIJIKAMU HA TICHHOCTH, YKa3bIBas U
000CHOBBIBasl JIOTHUECKYIO MMOCIEIOBATEIbHOCTh IIAroB. ONPEAeNsaTh JACUCTBUE(S) B COOTBETCTBHH C
yueOHOW M MO3HABAaTEIbHOW 3aJaueil, COCTaBIATh AJITOPUTM AEHCTBUIA B COOTBETCTBUM C y4€OHOU U
MO3HABATENbHOIN 3a7aueii; 000CHOBBIBATH M OCYIIECTBISATH BBIOOp HamnbOonee 3¢ (HEeKTUBHBIX CIIOCOOOB
pelieHns y49eOHBIX M MO3HABATEIIBHBIX 33J1a4; OMPECNIATh/HaX0IUTh, B TOM YHCIIC M3 TPEIOKCHHBIX
BapHAHTOB, YCJIOBUS JUIsI BBIIIOJIHEHUSI y4eOHON M MO3HABaTeNbHOW 3aJjaud; BHICTPAUBAThH >KU3HEHHbBIE
TUTAHBI Ha KPATKOCPOYHOE OyiyInee (3asBISITh IEeJIEBbIe OPUEHTUPHI, CTABUTH aJICKBATHBIC MM 33/1a4U U
npeyiarath JSHCTBHS, YKa3biBas 1 OOOCHOBBIBAS JIOTHUECKYIO MOCIIEIOBATENFHOCTD IIaroB); BHIOMPATH
U3 TIPEIJIOKEHHBIX M CaMOCTOSITEIbHO HCKaTh CPEACTBA/PECYpPCHI I PEHICHUs 3aJaud/TOCTHKCHUS
e, COCTAaBJSTh IUIAH pEIIeHUs MPOoOIeMbl (BBIMOTHEHHSI TPOEKTA, MPOBEACHUS HCCIEIOBAHUS);
OTIPE/ICIIATh TOTCHIUAIBHBIC 3aTPYAHCHHS IPU PENICHHH YYeOHOW W TO3HABATCIIBHOM 3a7add U
HAXOJWTh CPEACTBA AJS UX YCTPAHEHUS; OMUCHIBATH CBOW OMBIT, OPOPMIISSL €0 AJS Mepeladyu APYruM
JIOJSM B BHUJIC TEXHOJOTHH PEIICHUS MPAKTHYSCKUX 3a7ad ONpECIICHHOr0 Kiacca; IUIAHUPOBATh H
KOPPEKTUPOBATh CBOIO WHIMBUAYAIbHYIO O0pa30BAaTEIbHYIO TPACKTOPHIO. OMPEIENATh COBMECTHO C
MIeIaroroM M CBEPCTHHKAMH KPHUTEPHH IIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPHH OIICHKU CBOCH ydeOHOMH
NEeSTENIbHOCTH, CHUCTEMaTU3UPOBaTh (B TOM 4YHCIE BBIOMPATh MPHOPHUTETHBIC) KPUTEPHH TLIAHUPYEMBIX
pEe3yJIbTaTOB ¥ OIICHKA CBOCH JEATSIBHOCTH; OTOMpPATh WHCTPYMEHTHI JIJII OICHWBAHUS CBOCH
JESTENIbHOCTH, OCYIIECTBISITh CAMOKOHTPOIIb CBOCH JEATEILHOCTH B paMKax MPEAOKEHHBIX YCIOBUH U
TpeOOBaHUI; OICHUBATh CBOIO JICATEIBHOCTh, aPTyYMEHTHPYS NPHYUHBI JOCTHKCHHUS WIH OTCYTCTBHS
IUTAHUPYEMOTO pPe3yibTaTa; HaXOIUTh JOCTATOYHBIE CPEACTBA ISl BBIIOJHEHUS YUEOHBIX NEHCTBUN B
W3MEHSIOMIEHCS CUTYAITUU W/WUJTH TIPU OTCYTCTBUH TUIAHUPYEMOTO pe3yJibTara; padoTas 1o CBOEMY ILIaHy,
BHOCHTH KOPPEKTHBBI B TEKYIIyIO [EATEIbHOCTh HAa OCHOBE aHaan3a HW3MEHEHWH CUTyalluH IS
MOJTYYCHHST 3alJTAHMPOBAHHBIX XapaKTEPUCTHK TPOIYKTa/pe3ysibTara; YCTAaHABIMBATh CBSI3b MEXKIY
MOJyYEHHBIMH XapaKTEPUCTUKAMU TMPOAYKTa M XapaKTePUCTUKAMH TMpoIecca IeSATEIbHOCTH, II0
3aBEPIICHUM JEATEIBHOCTH TIpeasiaraTh HM3MEHEHHE XapaKTEePUCTHK TIpolecca IS TONTydeHUs
YIYYIIEHHBIX XapaKTEPUCTUK TPOJYKTA; CBEPSATh CBOU JCHCTBHS C MENBI0 WU, IPH HEOOXOJIUMOCTH,




UCTIPABJIATh OHIMOKHM CaMOCTOSATENBHO. OINpPENeNiATh KPUTEPUU TPABHIBHOCTH (KOPPEKTHOCTH)
BBITIOJIHEHHUST y4eOHOH 3aj1aud; aHaJM3UpOBaTh M OOOCHOBBIBATH HPHMEHEHHE COOTBETCTBYIOILETO
UHCTPYMEHTApHsl [JIs BBIOJHEHMs Y4eOHOM 3ajaud; CBOOOJHO IOJIb30BAThCS BBIPAOOTAaHHBIMU
KPUTEPHSIMU OLIEHKU M CaMOOLIEHKH, UCXOJ U3 LU U UMEIOIIMXCSl KPUTEPHUEB, pa3iinyas pe3ynbTaT u
crocoObl JIEHCTBUM; OLIEHUBATh MPOAYKT CBOEH IEATEIBbHOCTH IO 33JaHHBIM H/WINM CaMOCTOSTENIbHO
OTIpe/IeNIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IIEIBIO JCSITEIBHOCTH; 0OOCHOBBIBATH JOCTHKUMOCTD LIETH
BbIOpaHHBIM CHOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHUX PECYpPCOB M JIOCTYIHBIX BHEIIHUX
pecypcoB; (UKCUpOBaTh M AaHAIM3HPOBATH JUHAMUKY COOCTBEHHBIX OOpa30BaTENBbHBIX PE3YJIbTATOB.
HaOJII01aTh U aHAIM3UPOBATH CBOKO YUEOHYIO U MO3HABATEIbHYIO JIEATEIBHOCTh U I€ATEIBHOCTh JPYTUX
o0yJaromuxcsi B TPOILECCe B3aUMOIIPOBEPKH; COOTHOCHUTH pEaJbHbIE M IUIAHHUPYEMbIE PE3yJIbTAThI
UH/IMBUYaJIbHOW 00pa30BaTeNbHOM IEATENHOCTH U JAeaTh BbIBOJIBL, IPUHUMATh PELICHUE B y4eOHOM
CUTYallUX U HECTH 32 HETO OTBETCTBEHHOCTD; CAMOCTOSITEIBHO ONPENENATh MPUYMHBI CBOETO yCIeXa UiH
HEeyclexa M HaXOJAUTh CIIOCOOBI BBIXOAA U3 CUTyallUH HEYyCIleXa; PETPOCHEKTUBHO OIPENeIIATh, KaKue
JCMCTBUSL 0 PEIICHUIO y4eOHOM 3ajaud WM HapamMeTpbl STUX JACHCTBUA NpPUBEIM K IOJYYEHHUIO
UMEIOILErocsi  MpOAyKTa  y4eOHOW  JAEATeNbHOCTH;  JEMOHCTPUPOBAaTh  INPUEMbI  pEryJsLUH
NCUXO0(PHU3HOIOTUIECKUX/IMOIIMOHAIBHBIX ~ COCTOSHUM U1 JOCTIDKEHHUS  d(PQeKTa  YCHOKOSHHS
(ycTpaHeHUsT 3MOLMOHAIBLHON HampspKeHHOCTH), d(dekrra BoccTaHOBICHUS (OciHabaeHUs MPOSIBICHUN
yromiieHus ), 3pdexra akTHBU3aiH (TIOBBIMICHHS ICUXO(PH3NOIOTHYECKON PEaKTUBHOCTH).

ITo3znaBaresibHbIE YY |

Obyuarowuiica_cmodicem: NOJOUPATh CIIOBA, COMOAYMHEHHbIE KIIOYEBOMY CIIOBY, ONpPENEISIOIUE €ro
NPU3HAKHA ¥ CBOMCTBA; BBICTPAWBATh JIOTHYECKYIO LIETb KIIFOUEBOTO CIIOBA U CONOJYUHEHHBIX €MY CIIOB;
BBIJICJIATh IPU3HAK JIBYX MM HECKOJBKMX MpPEIMETOB WIN SBJICHUH U OOBACHATH MX CXOJCTBO;
OOBEIMHATh MpPEIMETHl W SBJICHWS B TPYNIBl 0 ONPEICICHHBIM IpPU3HAKaM, CPaBHUBATH,
KJaccu(puIupoBaTh U 00001aTh (PAaKThI U SABJICHUS; BBIIEIATh SBICHUE U3 OOLIEro psijia APYruX SBICHUH;
OTIpeNeNATh 0OCTOATENbCTBA, KOTOPHIEC MPEIIISCTBOBAIN BOSHUKHOBEHHIO CBSI3U MEXKIY SBICHUSMH, W3
9THX OOCTOATENbCTB BBIIEIATH ONpPEIEIAONINe, CHOCOOHBIE OBITh MPUYUMHOM JaHHOTO SIBJICHUS,
BBISIBIISIT TIPUYUHBI U CJICICTBUS SIBICHHUI; CTPOUTH PACCY)KACHHE OT OOMIMX 3aKOHOMEPHOCTEH K
YAaCTHBIM SIBJIEHHSIM M OT YAaCTHBIX SIBICHMH K OOLIMM 3aKOHOMEpPHOCTSIM; CTPOMTH pAacCyXJeHHe Ha
OCHOBE CpaBHEHHsI MIPEIMETOB U SIBICHUH, BBIJIEISS TIPU STOM OOIIUE MPU3HAKH; U3J1araTh MOIYIEHHYIO
UH(POPMALIMIO, MHTEPIPETUPYS] €€ B KOHTEKCTE pellaeMol 3aJaud; CaMOCTOSTEIbHO YKa3bIBaTh Ha
MHPOPMALINIO, HY)KAAIOIIYIOCS B MTPOBEPKE, TMpeAiaraTh U MPUMEHATh CIIOco0 MPOBEPKU JOCTOBEPHOCTH
uHpopMaluy; BepOaIM30BaTh SMOLMOHATIBHOE BIIEYATICHHWE, OKa3aHHOE Ha HEro MCTOYHUKOM;
OOBSICHATH SIBIICHHSI, TPOIECCHI, CBS3M W OTHOIICHHS, BBIBISIEMBIE B XOJ€ IT03HABATEIBHON W
UCCIIEIOBATEIbCKON JEeSATEbHOCTH (MPUBOAUTH OOBSICHEHHWE C U3MEHEHHEM (OpMbl IMPEICTABICHMUS;
OOBSACHATD, AETATU3NUPYS WU 000011ast; OOBSICHIATH C 3aJJaHHOW TOYKHU 3pEHUS); BBISBISTH U HA3bIBaTh
OPUYUHBI COOBITUS, SBJICHMS, B TOM 4YHCJIE€ BO3MOXHBIE MPUYUHBI/HauOoJiee BEPOSTHBIC MPUUYUHBI,
BO3MOXKHBIE TIOCIIEJICTBHSI 33JaHHOW MPHUYNHBI, CAMOCTOSATEIIEHO OCYIIECTBIISISI TPUYMHHO-CIIEICTBEHHBIN
aHaJu3; JienaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHaJIM3a Pa3HBbIX TOUEK 3PEHHs, MMOATBEPXk/IaTh BBIBOJ
COOCTBEHHOW apryMEHTAIlel WM CaMOCTOSITEIbHO MOJYYCHHBIMU JaHHBIMH. 0003HAYaTh CHMBOJIOM H
3HAKOM MPEIMET W/UJIH SIBICHUE; ONPENeNATh JOTHUECKUE CBSI3U MEX]y MpeAMeTaMH H/UIU SBICHUSIMH,
0003HayaTh JaHHbIE JIOTMYECKHE CBS3M C IMOMOIIBI0O 3HAKOB B CXEMeE; CO3/JaBaTb aOCTPaKTHBIA WM
peanbHbIN 00pa3 mpeaMeTa W/WiM SIBIEHUS; CTPOMTh MOJEJBb/CXEMY Ha OCHOBE YCIOBHMH 3aJa4d W/HIU
crocoba pelieHus 3aJayd; co3JaBaTh BepOalibHbIE, BEIIECTBEHHbIE UM HMH(POPMAIIMOHHBIE MOJEIH C
BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Uil ONpEAENICHHs CIocoba peleHHs 33Jadd B
COOTBETCTBUM C CHTYyallMel; mnpeoOpa3oBeIBaThb MOJEIU C II€JIbI0 BBIABIECHUS OOLIMX 3aKOHOB,
OTIpeNIeNIAIONIUX JTaHHYIO MPEIMETHYIO 00J1acTh; MEPEBOAUTH CIOXKHYIO MO COCTaBY (MHOTOACIEKTHYIO)
uH(pOopMalLnIo U3 rpaguuecKoro uin GopMaaIu30BaHHOTO (CUMBOJIBHOTO) MPEACTABIECHUS B TEKCTOBOE, U
HA000POT; CTPOUTH CXEMY, AJITOPUTM JEHCTBHS, UCTIPABIATH MJIM BOCCTAHABIMBATH HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIErocsl 3HaHUSI 00 0OBEKTE, K KOTOPOMY NPUMEHSETCS aITOPUTM; CTPOUTH
JI0Ka3aTelbCTBO: MpsIMOE, KOCBEHHOE, OT MPOTHBHOTO; aHAIM3MPOBATH/pedIeKCUPOBATH  OIBIT
pa3paboTK W pealn3alui y4eOHOro MPOEKTa, WCCIASAOBAHHUS (TEOPETUYECKOTO, IMIUPHUYECKOT0) Ha
OCHOBE IPETI0KEHHON IPOOJIEMHOM CUTYaINH, TOCTABICHHON 1EJIN 1/UITH 3a/IaHHBIX KPUTEPUEB OLICHKH
MIPOJIYKTa/pe3yibTaTa. HaXOJIUTh B TEeKCTe TpeOyeMyro MHpopManui (B COOTBETCTBUU C IEISIMU CBOSH
NeSITeIbHOCTH); OPUEHTHPOBATHCS B COACPKAHWU TEKCTa, MOHUMATh LEJIOCTHBIM CMBICH TEKCTa,
CTPYKTYpPUPOBaTh TEKCT, YCTaHABIMBATb B3aUMOCBSA3b OIIMCAaHHBIX B TEKCTe COOBITUH, SBIEHUM,
IPOIIECCOB; PE3IOMUPOBATH IVIABHYIO UACI0 TEKCTA; MPeoOpPa30BbIBATh TEKCT, «IIEPEBOIS» €r0 B JPYTYIO




MOJAQJIBHOCTh, HWHTEPIPETUPOBATh TEKCT (XYHOKECTBEHHBIH M HEXY/I0KECTBEHHBIN); KPUTHUYECKHU
OLIGHUBATh COJIepKaHKe U POpPMY TEKCTa.

KovmmyHnukatuBublie YY /]

Obyuarowuiica cmodcem: ONpeNeisTh BO3MOXHBIE pPOJIM B COBMECTHOW JEATEIbHOCTH; WIPaTh
OTIpPENICICHHYI0 POJIb B COBMECTHOM JESTEIbHOCTH; NPUHUMATH IO3UIHMIO COOECEeTHHKA, MOHUMAs
MO3UIMIO JPYrOro, pa3iuyaTh B €ro pedyd: MHEHHE (TOYKY 3pEHHsI), JOKa3aTeNbCTBO (apTryMEHTHI),
(baKThl; THIOTE3bI, aKCMOMBI, TCOPHH; OINPEACNSATh CBOU ICHCTBHUS U JIEHCTBUS MapTHEpa, KOTOPHIC
CIOCOOCTBOBAJIM WJIM MPEMSITCTBOBAIM IMPOJYKTUBHOM KOMMYHUKALIUU; CTPOUTH IO3UTHBHbBIC
OTHOIICHHS B Tpolecce Y4eOHOH M IMO3HABATENbHOH JESATEIHLHOCTH; KOPPEKTHO M apryMEHTHPOBAHHO
OTCTauBaTh CBOIO TOYKY 3PEHHUS, B JAMCKYCCHU YMETh BBIIBUTaTh KOHTPApryMEHTHI, nepedpazupoBarhb
CBOIO MBbICIb (BJIaICHME MEXAHH3MOM OHKBUBAJICHTHBIX 3aMEH); KPUTHUYECKH OTHOCUTHCS K CBOEMY
MHEHHUIO, C JOCTOMHCTBOM IIPU3HaBaTh OIIMOOYHOCTH CBOEro MHEHHsI (€Cii OHO TakoBO) U
KOPPEKTUPOBATh €ro; MpejyiaraTh adbTePHATUBHOE pPEIICHWE B KOH(JIMKTHOW CUTYAIlUU; BBIICIATH
oOlIyI0 TOYKY 3pEHHS B JUCKYCCHU; JOTOBAPUBATHCS O MpaBUiaX M BOMpOcax Jjsl OOCYKICHHUS B
COOTBETCTBUM C MOCTABJICHHOH IEpel rpyIIoi 3amadeil; OpraHu30BhIBATh YUeOHOE B3aWMOJCHCTBHE B
rpynne (omnpeaensTh oOlue LeaH, paclpeneisTh PO, AOTOBapUBAThCA APYr C JAPYroM U T. 1.);
YCTPaHATh B paMKax JUAJIOTa Pa3phIBbI B KOMMYHHKAIMH, 00YCIOBJIICHHBIC HEMTOHUMAaHUEM/HETIPUATHEM
CO CTOPOHBI cOOECeTHUKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS TUAIIOTA. ONIPEAEIATh 3a7]a4y KOMMYHUKALIUN
U B COOTBETCTBUM C HEHMl OTOMpPATh pedeBble CPEACTBA; OTOMPATH M MCIOJIb30BaTh PEUEBBIE CPEJCTBA B
npolecce KOMMYHUKAIMU C APYTUMH JTIOAbMHE (JIMAJOT B Mape, B MAJIOH IPyMIe U T. [.); IPEICTaBIsITh B
YCTHOM WJIM MHUCHbMEHHOW (popMe pa3BEPHYTHIM TUIAH COOCTBEHHOM IESATEIHHOCTH; COOIIOJATh HOPMBI
MyOJIMYHOM PeYu U PeriaMeHT B MOHOJIOTE U IMCKYCCHH B COOTBETCTBHM C KOMMYHHKATUBHOM 3ajaueit;
BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KICHHE) M 3allpalliBaTh MHEHHE NapTHEpa B paMKax
Ualiora; MPUHUMATh PEIIeHHE B XOJ€ IUAlora U COTJacOBBIBATH €ro ¢ COOECEAHHKOM; CO3/1aBaTh
MMCbMEHHBIC «KJIMIIUPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C MCIIOJIb30BAHUEM HEOOXOJMMBIX PEUYEBBIX
CPEICTB; UCIOIB30BaTh BepOabHbBIE CPEACTBA (CPE/ICTBA JIOTMUECKOM CBSI3U) ISl BBIICICHHS CMBICIIOBBIX
0JIOKOB CBOEro BBICTYIUIEHHUS; HCIOJb30BaTh HEBEPOAJbHBIE CPEJICTBA WJIM HAIVISIIHBIE MaTepUalbl,
MOJITOTOBJICHHBIE/0TOOpAaHHBIE TOJ] PYKOBOACTBOM YUHTENS; JIeJaTh OILIEHOYHBIN BBIBOA O JOCTHKEHUU
eI KOMMYHHMKAllMM HENOCPEACTBEHHO IIOCJE 3aBEpIICHHS KOMMYHUKATUBHOTO KOHTAaKTa U
00OCHOBBIBAaTh €r0. IICJICHANPABICHHO HWCKAaTh U HCIONb30BaTh HWH(OPMALMOHHBIE PECYPCHI,
HEOOXOAMMBIC IIJISl PEIICHHS y4eOHBIX U MpaKkTHUeCcKuX 3amad ¢ nomoinsio cpeactB UKT; BeiOupars,
CTPOUTh U UCIONB30BaTh AaJIEKBaTHYI0 HH(GOPMAIMOHHYIO MOJENb JUIS Tepelayd CBOUX MBICTei
CpPEeICTBAaMHU €CTECTBEHHBIX M (DOPMaTBHBIX SI3BIKOB B COOTBETCTBHHM C YCJIOBUSIMH KOMMYHHUKAIIUH;
BBIICTISATh UH(DOPMAIIMOHHBIN aceKT 3a/ladyd, ONepUpOBaTh JAHHBIMU, MCIIOJNB30BATh MOJIENb PEIICHUS
3a/la4; MCMOJb30BaTh KOMIBIOTEPHbIE TEXHOJOTMM (BKJIOYash BBIOOp aJEKBAaTHBIX  3ajade
WHCTPYMEHTAIBHBIX MPOrPaMMHO-aNMapaTHBIX CPEICTB M CEPBUCOB) AJS pelieHus] HH)OPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX YYE€OHBIX 3a7a4, B TOM 4YHCJE: BBIYMCICHUE, HAIHMCAHHWE THCEM, COYMHEHUH,
JOKJIa[I0B, pedepaToB, CO3aHNe MTPE3ESHTAINH U Jp.; UCMOJIB30BaTh HH(OPMAIIUIO C YI€TOM STUYECKUX U
MPaBOBBIX HOPM; CO3/1aBaThb WH(OPMAIMOHHBIE PECYPChI PA3HOTO TUMA U JUISI Pa3HBIX ayAUTOPHH,
coOiroaath MHOOPMAIIMOHHYIO TUTUEHY U TIpaBuiia HH(OPMAIIMOHHON 0€30M1aCHOCTH.

IIpeaMeTHBIE PE3YJIbTATHI 0CBOEHHS YUeOHOr0 nmpeaMeTa «I'eoMeTpus»

7 knace
Harnsanas reomerpust
Yuenux nayuumces:
® pacro3HaBaTh Ha yepTexax, pUCYHKaX, MOJIETSAX U B OKPYKAIOIIeM MUPE IJIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
® pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIBHOIO Mapajulesenune1a, IpaBUIbHON MUpaMUIbI,
HWIMH]Ipa U KOHYCAa;
® ONpEENATH 110 JTUHEHHBIM pa3MepaM pa3BEPTKU (HUTYpbI TUHEHHBIE pa3Mepbl caMoil pUrypsl u
Hao000poT;
® BEIYUCIIATH 00BEM MPSIMOYTOIBHOTO MapajuIeenuIea.
Yuenuk nonyuum 603M0HCHOCIb HAYYUMbCA:
® BBIYUCIISITH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP, COCTABICHHBIX U3 IPSIMOYTOJIbHBIX
napauIeIenuIe10B;




® YyIIyOUTh U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX I€OMETPHUUECKUX (HUTypax;
® [IPUMEHSATH IIOHATUE PA3BEPTKHU IS BBIIIOJHEHHUS IPAKTUYECKUX PAaCYETOB

8 ki1ace
I'eomeTpuueckue purypni
Yuenux nayuumecs:
® I10JIb30BATHCS SI3BIKOM T€OMETPUU ISl OMUCAHUS HPEIMETOB OKPYXKAIOIIEr0o MHpa U UX B3aHMMHOTO
PacCIONIOKEHHUS;
® pPacro3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX T€OMETPUUYECKHE PUTYpPHl U UX KOH(PHUTYpalnu;
® HaXOJUTh 3HAUCHUS JJIMH JTUHEWHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHUS, TPAJYCHYIO Mepy yriioB ot 0
o 180°, mpumeHsis ompeneneHus, CBOWCTBA M MPU3HAKU (PUTYP M MX 3JIEMEHTOB, OTHOIICHUS (HUTYD
(paBeHCTBO, 1T0100ME, CAMMETPHUH, TIOBOPOT, MAPAILICIIBHEIN TEPEHOC);
e OIepUpOBaTh Ha 6A30BOM YpOBHE MOHATUAMU F€OMETPUUYECKUX QUTYD;
® OIEpUPOBATh C HAYaJIbHBIMU MOHATUSMU TPUTOHOMETPUU U BBIMOJIHATH 3JI€MEHTApHBIE ONEpaliy HaJ
(GYHKUIUSAME YTIIOB;
e pellaTh 33/1a4yd Ha JOKa3aTeNIbCTBO, OMMUPASCh HAa M3yYEHHbIE CBOMCTBA (PUIyp M OTHOLIECHUN MEXIY
HUMU ¥ IPUMEHSS N3y4ECHHBIC METO/IbI JOKA3aTEIIbCTB;
e pemraTh HeCJIOXKHBIE 3a7]a4d Ha MTOCTPOEHUE, TPUMEHSIS OCHOBHBIE aJITOPUTMBI TOCTPOSHHSI C TOMOIIBIO
HUPKYJIS U TUHEHKY;
e pemaTh IJIAHUMETPUYECKHE 33/a4l HAa HAXOXKICHHE T'€OMETPHYECKHX BEIMYUH IO o0pasnaM Win
aIropuTMaM, peliath MPoCTeiire IIIAHUMETPUYECKUE 3a]Ja4l B IPOCTPAHCTRE.
e 3BJICKaTh MHGOPMAIUIO O TEOMETPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKax B SBHOM BUJIE;
® MIPUMEHSTH I PEUICHUs 3a7ad TeOMETpPHUYECKUE (aKThl, €CIM YCIOBHS MX NPUMEHEHUS 33/1aHbI B
SIBHOU popMe.
Yuenuk nonyuum 603mM04cHOCHb HAYYUMbCA:
® OBJIAJICTh METOJAMH DPELIEHUS 3aJad Ha BBIYUCIECHHUS M JI0Ka3aTeIbCTBA: METOJOM OT IPOTHUBHOTO,
METOJIOM MOA00MS, METOIOM Tepedopa BapuaHTOB U METOJIOM I'€OMETPUUECKIX MECT TOYEK;
e TpUOOPECTH OIBIT TPUMEHEHHs alreOpandecKkoro M TPUTOHOMETPHYECKOTO ammapara W HIeH
JBUKEHUS TIPU PEUICHUH TEOMETPHUECKUX 3a71ay;
® OBJIAJIETh TPAAUIIMOHHOW CXEMOH pelleHus 3a7a4 Ha MOCTPOSHUE C MOMOINBIO HUPKYIS U JMHEUKH:
aHaJIN3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIIEIOBAHMUE;
® HAy4yWThCS pellaTh 3a/aud Ha MOCTPOEHHE METOJIOM TE€OMETPUYECKOr0 MeCTa TOYEK M METOA0M
MOJTOOHS;
e IpuOOPECTH OIBIT KUCCIEAOBAHUS CBOWCTB IUIAHUMETPUYECKUX (QHUTYpP C TOMOIIBI0 KOMIBIOTEPHBIX
porpamm;
® TpHOOPECTH OINBIT BBIOJHEHHUS TPOEKTOB Mo TeMaMm: «l[ eoMeTpudeckue mpeoOpa3oBaHHus Ha
ockocTuy, «IlocTpoeHne oTpe3koB 1o Gopmyiey;
® HayuyuThCSA MHCIONB30BATh CBOMCTBA TEOMETPUYECKUX (UTYp MM pelIeHHs THUIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYAIIHIX TIOBCEHEBHOM KHU3HHM, 337a4 MPAKTUIECKOTO COJICPIKAHMS.

HN3mepenue reoMeTpu4ecKuX BeJIUYHH

Yuenuk nayyumcs:

® JCIOJIb30BaTh CBOMCTBA M3MEPEHUS JJIMH, IUIOLIAJECH W YIJIOB MPH PEIICHHUH 3a/1ad Ha HAXOXKJICHHE
JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJINHBI YT OKPYKHOCTH, TPayCHON MEPHI yIia;

® BBIYUCIATH JJIUHBI JTUHEHHBIX JIEMEHTOB (DUTYP U UX YIJIbI, UCTIONB3Ys (POPMYIIBI JUIMHBI OKPYKHOCTH
U IJTUHBI JYTH OKPY>KHOCTH, (hOPMYJIBI ITOIael puryp;

® BBHIUNCIATH IUIOIIAAU TPEYTOJIBHUKOB, NMPSMOYIOJbHUKOB, NapajuleJIOrpaMMOB, Tpaneluuil, KpyroB u
CEKTOPOB;

® BBIUHCIATH JUIMHY OKPY’KHOCTH, JJIMHY AYT'H OKPYXHOCTH;

e pemaTh 3aJjauyd Ha JIOKa3aTeIbCTBO C HMCIOJIb30BaHHEM (OPMYIJ JJIMHBI OKPYXHOCTH U JUIMHBI JAyTH
OKpYXKHOCTH, (hopmyn mtomaneit puryp;

e pelaTh NPaKTHUECKUE 3a7a4uM, CBSI3aHHbIC C HAXOKJICHUEM I'€OMETPHUUECKUX BEJIIMYMH (MCTIONb3YS MPU
HEOOXOIMMOCTH CIIPABOYHUKH U TEXHHUUYECKUE CPENICTBA).

Yuenuk nonyuum 603mM04CHOCIb HAYYUMbCA.

® BHUMCHATH IUIOIAAM (UTYp, COCTAaBICHHBIX M3 JBYX WIM Ooyee MNpsSMOYTrOJbHUKOB,
[apajuIeIorpaMMoOB, TPEYTOJILHUKOB, KPyra U CEKTOpa;




®  BBHIUMCIATH  IUIOIIAAM  MHOTOYTOJIbHMKOB,  MCIOJB3ysd  OTHOILIEHUS  PaBHOBEIUKOCTH U
PaBHOCOCTaBJIECHHOCTH;

® [pHOOpPECTH ONBIT MPUMEHEHUS anreOpanyeckoro M TPUTOHOMETPUYECKOTO ammapara u uaei
JBUKEHUS TIPU PEIICHUH 3aa4 Ha BBIYMCIICHHE TIOIIA/Ied MHOTOYTOJIbHUKOB.

9 kaacc
Koopaunarsi
Yuenux nayuumcs:
® BHIUUCIIATH JIJIMHY OTPe3Ka 10 KOOPJAUHATAM €T0 KOHIIOB; BHIYUCIISITH KOOPAMHATHI CEPEANHBI OTPE3Ka;
® JICII0JIB30BaTh KOOPIMHATHBIN METOT JUIsl H3YYCHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH;
® OMpeeATh TPUOINKEHHO KOOPAMHATHI TOYKH 110 €€ N300paKeHUIO Ha KOOPIMHATHOMN TIOCKOCTH
Yuenux noayuum 603M0MCHOCHb HAYYUMBCSL:
® OBJIAJICTh KOOPJAMHATHBIM METOIOM PEIICHUS 3a]]a4 Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO;
e TPUOOPECTH ONBIT HKCIOJIL30BAHUS KOMITBIOTEPHBIX IPOrpamMM JUIsl aHaJIW3a 4YacTHBIX CIydaeB
B3aUMHOT'O PACIOJI0KEHHS OKPYKHOCTEH U MPSMBIX;
e TIpUOOPECTH OMBIT BBIMIOJHEHUS TPOCKTOB Ha Temy «lIpuMeHeHHWe KOOpAMHATHOTO METOoJa IpH
pelIeHuN 3a/1a4 Ha BBIUMCIICHUE U JOKA3aTeIbCTBOY.

BexTopsl

Yuenux nayuumcs:

® OIEPUPOBATH C BEKTOpPAMU: HAXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JJaHHBIX I'€OMETPUYECKHU,
HaXOJUTh BEKTOP, PABHBIN MTPOU3BEAECHUIO 33ITAHHOTO BEKTOPa Ha YHUCIIO;

® HAaXOJUTh ISl BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMHU: JJIMHY BEKTOPa, KOOPAUHATHI CYMMBI U Pa3HOCTH
IBYX U Oojiee BEKTOPOB, KOOPAUHATHI MPOU3BEACHUS BEKTOPA HA YHUCIIO, PUMEHSS IPH HEOOXOTUMOCTH
COYETaTEIbHbIN, IEPEMECTUTEIBHBIN U PACIIPEAECTUTEIbHBINA 3aKOHBIL;

® BHIUKCIIATH CKaJsIPHOE MPOU3BEICHHE BEKTOPOB, HAXOAMTH YIOoJl MEXKIY BEKTOPAMH, YCTaHABIIUBATh
MEPIECHINKYISIPHOCT PSAMBIX.

Yuenuxk nonyuum 603moxcHoCmb HAYHUMBbCA.

® OBJIQJIETh BEKTOPHBIM METOJIOM JUISl PEIIEHU 3a7]a4 Ha BBIYMCIIEHUE U I0KA3aTeNIbCTBO;

® IpUOOPECTH OMBIT BBIMOJHEHUSI MPOEKTOB Ha TeMy «lIpuMeHeHrne BEKTOPHOTO METOJia MPHU PEHICHUU
3a7a4 Ha BBIUMCIICHUE U JI0KA3aTEIbCTBOY.

Conep:xkanne yueoHoro npeamera «I'eomerpus»

7 knace
I'naBa |. HauaabHble reomeTpuyeckne cBeeHUs
[Tpocreiimme reomerpuueckue QUIypbl: MpsiMas, TOYKa, OTPE3OK, Jyd, yroia. [loHarue paBeHCTBa
reoMerpuueckux ¢uryp. CpaBHeHHE OTpPe3KOB U yrjoB. M3MepeHue OTpe3KOB, [JMHA OTpeE3Ka.
N3mepenue yrioB, rpaaycHas wMepa yriaa. CMexHble W BEPTHKAIbHBIE YIUIB, HMX CBOMCTBA.
[lepnenauKkynsipHbIE IPSIMBIE.

I'aasa |l. Tpeyroabuuku

TpeyronbHuk. IlpusHaku paBeHCTBa TpeyroiabHUKOB. llepnenaukynsap k npsmoi. Menuansi,
OMCCEKTPUCHI U BBICOTHI TpPEyrojibHUKa. PaBHOOEIPEHHBIN TPEYrojibHUK M €ro CBOMCTBA. 3agaud Ha
IIOCTPOEHNE C TOMOIIBIO LIUPKYJIS U JTMHEHKH.

I'aasa |11. IlapanieabHbie npsiMble
[Ipu3Haku napamuIeIbHOCTH MNPSAMBIX. AKCHOMa MapajuieNbHbIX HpsMbIX. CBOHCTBA MapayliesIbHBIX
MPSIMBIX.

I'naBa IV. CooTHOLIEHHMSI MEXKAY CTOPOHAMM M YIVIaMH TPeyroJbHUKA

CymMma yriioB TpeyrosbHuKa. COOTHOLIEHHE MEXIYy CTOPOHAMM M yIJIaMH TpeyrojpHuKa. HepaBeHCTBO
TpeyroiabHuKa. IIpsiMOyronbHbIE TPEyroJbHUKHM, UX CBOMCTBA M IPHU3HAKU paBeHCTBAa. PaccrosHue ot
TOYKHM A0 IpsMoil. PaccTosHre Mexy mapamuieabHbIMUA NpsAMbIMU. [locTpoeHne TpeyroibHUKa MO TPEM
DJIEMEHTaM.

IHoBTOpenue. Pemenue 3agau



8 kiace
I'maa V. YUeThIpexyrojibHUKHU
MHOroyrojabHUK, BBIIYKIbIH MHOIOYIOJIBHHUK, YE€ThIpeXyroibHUK. CyMMa yIJOB  BBIITYKJIOIO
MHOIOYrOJIbHUKA. BIHcaHHbIE M ONHCAaHHBIE MHOTIOYTOJBHUKHM. [IpaBHiIbHBIE MHOTOYTOJIBHUKH.
[Mapannenorpamm, ero cBoicTBa u npu3Haku. [IpaMoyronsHUK, KBaapar, poMO, HX CBOWCTBA U IMPU3HAKH.
Tpaneuus, cpeanss IMHUA Tpaneuuu; paBHoOeapeHHas Tpanenus. OceBas U LEHTpaJIbHA CUMMETPHSL.

I'nasa VI. Ilnomaae
[lonarue miomanu MHOroyrojibHuka. Ilnomanau npsMoyronbHUKA, mapajuienorpamma, TpeyrojabHUKa,
tpanenuu. Teopema I[Tudaropa.

I'naBa VII. Ilono6HbIe TPeyroabHUKH

[Tono6GHble  TpeyronbHukU. Ilpu3Haku nogoOust  TpeyroibHUKOB. IlpuMeHenwe momodus K
JI0Ka3aTeNbCTBY TEOPEM U PELICHUIO 3a1a4. CHHYC, KOCUHYC M TaHI€HC OCTPOrO YyIJa IPSMOYTOJIBHOTO
TPEyroJbHUKA.

I'nasa VIII. Oxpy:kHocTh

B3aunmHoe pacnonoxeHrne npsMon U OKpy>KHOCTH. KacaresibHasi K OKPYKHOCTH, €€ CBOMCTBO M MPU3HAK.
LleHTpanbHblil, BOMCAHHBIM YIJIBI; BEIWYMHA BIHWCAHHOIO YIJIAa; JBYX OKpPYXHOCTEH; pPaBEHCTBO
KacaTeJbHbBIX, MTPOBEICHHBIX M3 OJHOM TOYKH. MeETpUYeCKHuEe COOTHOUIEHHS B OKPYKHOCTH: CBOMCTBA
CEeKYIIUX, KacaTellbHbIX, XOpA. OKpYKHOCTh, BIMCAaHHAs B TPEYrOJbHHUK, U OKPYKHOCTb, ONHCAHHAS
OKOJIO TpEyrojbHHKA. BrHHCaHHbIE W ONWCAHHBIE YETHIPEXYIOJbHUKU. BriMcaHHble W ONMCaHHbIE
OKPY>KHOCTHU IIPaBUJIBHOTO MHOTOYT'OJIbHUKA.

IToBTOpenue. Pemienue 3anau

9 kJacc
I'masa I X. BekTopsl
Iloustue BCKTOpaA. Pasencrso BCKTOPOB. Ciio)xeHre U BBIYMTAHHE BCKTOPOB. YMHOXKEHUE BCKTOpa Ha
YHCIIO.

I'naBa X. MeToa KoopaAuHAT

Pa3znoxeHne BekTopa 1o AByM HEKOJUIMHEApHBIM BekTopam. KoopanHats! BekTopa. [Ipocreiimmue 3anaun
B KOOpAWHATaxX. Y PaBHEHUs OKPYKHOCTH U NpsAMOU. [IpyuMeHeHre BEKTOPOB U KOOPAUHAT IIPU PELICHUN
3a1a4.

I'naa X|. CooTHOmIEHHsI MeK1Y CTOPOHAMH U yIJIaMHU TpeyrojbHuka. CkajasipHoe nMpou3Be/ieHue
BeKTOpOB. CHHYC, KOCUHYC U TaHI'€HC yrila. TeopeMbl CHHYCOB U KOCUHYCOB. PelnieHne TpeyrojbHUKOB.
CkansipHO€ MPOU3BEICHNE BEKTOPOB U €r0 MPUMEHEHNE B T€OMETPUUECKHX 3aauax.

I'naa XII. linHa OKPY:KHOCTH U IJIOIIAL KPYra
[IpaBunbHbIE MHOTOYTOJBHUKH. OKpPYKHOCTH, OINHCAHHAS OKOJO MPABHIBHOTO MHOTOYTOJIBHUKA M
BIMCaHHas B Hero. [locTpoenne mpaBUIbHBIX MHOTOYTOJIBHUKOB. J{mHa okpyxHOCTH. [Lmomans kpyra.

I'nasa XI11. IBukenus
OtoOpakenne miockoctd Ha ceOs. [lonarue nBuxkenus. OceBass W I[EHTpalibHAas CHUMMETPHH.
[TapannensHbii nepenoc. [loBopoT. Hanoxxenust u 1BH>KEHUS.

I'naBa X1V. HauajabHble cBeleHUs] U3 CTepeOMeTPUH

[Ipenmer crepeomerpun. I'eomerpuueckue Tena W IOBEPXHOCTH. MHOIOrpaHHMKHU: IIpU3Ma,
napajuiesienunes, nupamuaa, GopMyIibl ISl BBIYUCIEHUS UX 00beMOB. Tella U MOBEPXHOCTH BpAIlICHHUS:
IWIMHAP, KOHYC, cepa, map, GopMyssl A1 BBIYUCICHUS WX TUIOIIAeH MOBEpXHOCTEH 1 00BEMOB.

00 akcuomMax NIAHUMETPHUHU
AxcromaTtndeckoe mocTpoeHne reomerpruu. OCHOBHBIE aKCHOMBI €BKIMIOBOM T€OMETPHH, T'€OMETPHH

JloGaueBckoro.

IloBTOpenue. Pemenue 3anay.



TemaTn4eckoe IJIAHUPOBAHUE C YKa3aHUEM KOJIHUYIECTBA YaCOB, OTBOAUMBIX HAa OCBOCHUE KaKI0i

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesTMeTbHOCTU
VUEHUKA (Ha ypoBHe YueOHbIX delicmauii)

OOBACHATH, YTO TaKOe OTPE30K, Jyd, YTOJ, Kakue
GuUrypbl Ha3bIBAIOTCS PABHBIMH, KaK CPaBHHUBAIOTCS H
M3MEpSIIOTCSL OTPE3KH M YIIIbl, YTO TAaKOe TPaayc Hu
rpaxycHas Mepa yria, Kakoi yroy Ha3bIBaeTCsl MPSIMbIM,
TYNBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOe CepeinHa
OTpe3Ka U OMCCEKTpHUCa YIJia, KAaKUE YIJIbl HA3bIBAKOTCS
CMEXXHBIMH M KaKHE BEPTUKAJIBHBIME;, (HOPMYIHPOBATH
1 000CHOBBIBATh YTBEPIKICHHS O CBOMCTBAX CMEXHBIX U
BEePTUKAJBHBIX YIJIOB, OOBSACHATH, KaKue NPSMBbIC
HA3bIBAIOTCS MEPICHANKYISAPHBIMEU; (HOPMYIHPOBATH H
000CHOBBIBATh YTBEPKICHUE O CBOMCTBE IBYX MPSIMBIX,
NEepHeHANKYJSIPHBIX K TpeTheil; u3o0paxaTb U
pacro3HaBaTh yKa3aHHbIe mpocteiinine (Urypsl Ha
4yepTexkax;, pellaTh 3aJadyH, CBS3aHHbIE C O3TUMHU
npocTeinumMu GUrypamu

OOBsICHATD, KaKasi (GUTrypa Ha3bIBACTCS TPEYTOIBHUKOM,
YTO TaKO€ BEPIIMHBI, CTOPOHBI, YIIBI M IEPUMETP
TPEyroNbHUKa, KaKOH  TPEYroJbHHK  Ha3bIBacTCs
paBHOOEIPEHHBIM M KakoWd pPaBHOCTOPOHHUM, KakKHe
TPEYTOJILHUKY HAa3bIBAIOTCA PABHBIMHU; H300pa)xath U
pacmo3HaBaTh Ha dYepTekaX TPEYroJAbHUKH M HUX
9JIEMEHTHI; (OPMYJIMPOBAaTh U JIOKa3bIBATH TEOPEMBI O
NPU3HAKaX PaBEHCTBA TPEYrOJILHUKOB; OOBSCHSITH, YTO
Ha3bIBACTCSl  MEPHNEHAMKYISIPOM, TPOBEAEHHBIM U3
JAHHOM TOYKM K JaHHOW NPsAMOW; (OPMYJIHPOBaTH H
JIOKa3bIBaTh TEOPEMY O MEPIEHAUKYISIPE K IPSIMOH;
OOBACHATh, KaKHE OTPE3KH HAa3bIBAIOTCS MEIUAHOH,
OuccekTpucoi " BBICOTON TPEYTrOJIbHHKA;
(bopMynHMpOBaTH M JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX
PaBHOOEAPEHHOTO TPEYroJbHHUKA, peIlaTh 3a7ayd,
CBSI3aHHBIE C MPHU3HAKAMU PABEHCTBA TPEYrOJIHHHUKOB U
CBOMCTBaMH paBHOOEIPEHHOTO TPEyroJIbHHKA,
(bopMyITHPOBAThH ONPEICIICHUE OKPYKHOCTH; OOBSICHSITD,
9TO Takoe LEHTP, paauyc, XopJa U IHaMeTp
OKPY)KHOCTH;  pemiaTh MpocTeHme 3aJadyd  Ha
MOCTpOeHHE (TIOCTPOEHHE YIJIA, PaBHOTO JaHHOMY,
MOCTPOCHHE OHCCEKTPUCHI yria, MIOCTPOEHHE
MEePHEeHANKYISIPHBIX TIPSIMBIX, HOCTPOCHHE CEepeANHbI
oTpe3ka) M OoJee CIOXHBIE 3a/a4d, HCIIOJIB3YIOIINE
YKa3aHHbIE MNPOCTEHIINE; CONOCTABIATH IOTYYEHHBIA
pesysipTaT ¢ yCIOBHEM  33Jadd; aHaJM3MpOBaTh
BO3MOYKHBIE CITyJan

TeMbI
Homep Cooeporcanue mamepuana Kon-60
napae
paqba Hyacoe
/ KJaace
I'nasa I. HayanbHble reoMeTpUYecKHe 11
CBeJIeHusl
1,2 | Ilpsimas u otpesok. Jlyd u yron 2
3 CpaBHEHHME OTPE3KOB U YIJIOB 1
4,5 | U3mepenue orpe3koB. 3mepenue
YTJIOB 3
6 [leprieHIUKYISIPHBIC TIPSIMBIC 2
Pemenue 3amau 2
KonTponpHas padora No 1
I'masa I1. TpeyroanbHuku 18
1 [TepBbIit TpU3HaK paBeHCTBA 3
TPEYTOJIHLHUKOB
2 MenuaHbl, OUCCEKTPUCHI U BHICOTHI 3
TPEYroJbHUKA
3 Bropoii u TpeTuii npu3Haku 4
pPaBEHCTBA TPEYTOJHLHUKOB
4 3aga4u HA TOCTPOCHUE 3
Pemenne 3anau 4
KonTponbnas padota Ne 2 1
I'nasa I1I. IlapanjejabHble NpsivMble 13
1 [Ipu3Haky napayuieabHOCTH ABYX 4
MIPSIMBIX
2 AkcroMa mapaieIbHBIX MPSIMBIX 5
Pemrenue 3anau 3
KonTponbnas padorta Ne 3 1

DopMynTUpOBaTH OMpeesieHne MapauIeTbHBIX TMPSIMBIX;
OOBSICHATE C TIOMOLIBIO PHUCYHKA, KakuWe YIJIBL,
oOpa3oBaHHBIE TIPH MEPECEUYeHHH JABYX IPSIMBIX
CeKyIlIel, Ha3bIBAIOTCS HAKPECT JIeXAIUMHU, Kakue
OAHOCTOPOHHUMU u KaKHne COOTBCTCTBCHHBIMH,
(GOopMyYITHPOBaTh U TOKA3BIBATH TEOPEMBI, BBIPAYKAIOIINE
MPHU3HAKU TMapaUIeIbHOCTH JBYX MPSMBIX; OOBSACHSTH,
YTO TaKO€ aKCHOMBI T€OMETPUU U KaKHUe aKCHOMBI Y¥kKe
UCTIONB30BAIHCE  paHee; (POPMYIHPOBATH aKCHOMY
napajuleNIbHbIX NPSMBIX U BBIBOJUTH CIEIACTBUS U3 HEE;
(dbopMyHpOBaTh W IOKA3BIBATH TEOPEMBI O CBOHCTBAxX
MapajyieNlbHBIX  MPSIMBIX, OOpaTHbIE TeopeMaM O
IpU3HAKaxX TMapajlyiICIbHOCTHU, CBA3aHHBIX C HAKPECT
JEKAIAMH, COOTBETCTBEHHBIMH M OJHOCTOPOHHUMH
YIIaMH, B CBS3U C 3TUM OOBSCHATH, UTO TAKOE YCIOBHUE
W 3aKIIOYCHHE TEOpPEeMBbI, Kakas TeopeMa Ha3bIBaeTCs
oOpaTHOH 10 OTHONIEHWUIO K JIaHHOW TeopeMme;
OOBSCHATh, B 4EM 3aKIFOYACTCSI METOJ JI0KAa3aTeIbCTBa
OT MPOTHBHOTO: (DOPMYJIUPOBATH U JIOKA3bIBATH

TEOpEeMBI 00 YrilaX ¢ COOTBETCTBCHHO IapalIeIbHBIMU




W TepHeHIUKYIAPHBIMA  CTOPOHAMH;,  IPHBOIHTH
MIPUMEPHI UCIIOJIB30BAHMSI 9TOTO METO/Ia; peLIaTh 3aAa4u
Ha BBIYMCIIEHHE, JI0Ka3aTeIbCTBO M  MOCTPOEHHUE,
CBsI3aHHBIC C MAPaJUICILHBIMU TPSIMBIMU

I'nasa IV. CooTHOmIEeHHSI MeKTY
CTOPOHAMM M YIJIAMM TPEYroJbHUKA

20

1
2

B~ w

CyMMa yriioB TpeyroJibHUKa
CooTHoIIEHUSsI MEXly CTOPOHAMU
U yTjaMu TPEYroJIbHUKa
KonrtponsHast padora Ne 4
[IpsiMoyTONBHBIE TPEYTOIBHUKH
ITocTpoeHue TpeyrojbHHUKA 110
TpEM BJIEMEHTAM

Pewenue 3anau

Kontposbnas pabora Ne 5

[

o~

®dopMynHpoBaTh U I0Ka3bIBATH TEOPEMY O CYMME YIJIOB
TpeyroJbHUKa M €€ CJEJICTBUE O BHEIIHEM yIJe
TpEyroJibHHKa, MIPOBO/IUTH KJIaCCU(PUKAIHIIO
TPEyroJbHUKOB 1O  yriam;  (QopMmynupoBath H
JOKa3bIBaTh TEOPEMY O COOTHOIICHHUSX  MEXIY
CTOPOHaMH M YIJaMH TpeyroJbHHKa (TIpsaMoe U
oOpaTHOE YTBEP)KACHHUS) U CIIEACTBUS U3 He€, TeopeMy o
HEPAaBEHCTBE  TPEYrOJbHUKA;  (GOPMyIHpPOBaTH U
JOKa3bIBaTh TEOPEMBI O CBOWCTBAaX MPAMOYTOJBHBIX
TPEYTOJIBHUKOB (IPSMOYTOJBHBII TPEYroJbHUK C YIIIOM
30°, NPU3HAKA paBeHCTBa TIPSIMOYTOJIBHBIX
TPEyroJbHUKOB); (dhopmyupoBaTh OIIpeaesIeHUs
pacCTOsiHUSL OT TOYKH JIO0 NPSMOM, PACCTOSIHUS MEXKIY
NnapajuleIbHBIMM ~ NPSIMBIMHK; ~ peliaTh  3aJa4d  Ha
BBIYMCIICHHS,  JIOKa3aTelIblcTBO M IOCTPOCHHE,
CBA3aHHBIE C COOTHOIICHUAMHU MCEKAY CTOPOHAMU H
yrJlaMd ~ TPEYyroJIbHAHKa M PacCTOSHUEM — MEXIY
NapaUIeNbHBIMA  TPSIMBIMH, IIPH  HEOOXOJUMOCTH
NPOBOJMTh MO XOAYy pELICHHs JONOJHUTEIbHBIC
MOCTPOCHHSI, COIOCTABIIATH IIONYYCHHBIH pe3ynbTaT C
yCIOBHEM  3aJadd, B 3aJadax Ha IOCTPOCHHE
HCCJICIOBAaTh BO3MOJKHBIE CIIydan

IToBTOpenune. Pemenune 3aaga4

6

8 kiace

I'maBa V. YeThIpEéXyroabHUKH

14

1
2
3

MHOroyroiasHUKU
[Tapannenorpamm u Tpamneuus
[IpssmoyronbHUK, poMO, KBaapat
Pewrenue 3anau

KonTponsnas pabora Ne 1

PR, BRODN

OOBSICHITh, YTO TaKOE€ JIOMaHas, MHOTOYTOJIbHUK, €r0
BEPIINHBI, CMEXHBIE CTOPOHBI, THaroHaIH, H300paxaTh
U paclo3HaBaTh MHOTOYIOJBHMKM Ha dYepTexax;
MOKa3bIBaTh  AJIEMEHTBI MHOIO  YTOJBHUKA, €ro
BHYTPEHHIOI0 U BHELIHIOW o00jacTH; (HopMynupoBaTh
orpezieieHue BBIITYKJIOTO MHOTOYTOJIbHHKA;
n300paxaTh M PAacHO3HABAaTh BBIIYKIIbIE M HEBBIITYKJIbIC
MHOTOYTOJIbHUKH;  (DOpMYJIMpOBAaTh W JIOKA3bIBATh
YTBEPKACHUSA 0 cymme yTIIOB BBIITYKJIOTO
MHOTOYTOJIbHHKa W CyMME €ro BHEUIHHUX YIJIOB;
OOBSICHATS, KaKue CTOPOHBI (BepImHBI)
YeTHIPEXYTOJIbHUKA HA3bIBAIOTCA HPOTHBOIIONOKHBIMU;
¢dbopMynupoBaTh  OMNpeNeNeHHs  MapajulelorpamMma,
Tpamenuy, paBHOOEAPEHHOM W  MPSIMOYTOJBHOI
Tpaneuuif, NpsSAMOYrojbHUKA, pomba,  KBajpaTa;
n300pakaTb M PACHO3HABaTh 3TH UYETHIPEXYTONbHUKH;
(GbopMynHMpoOBaTE W JOKa3bIBaTh YTBEPXKICHUS 00 WX
CBOHCTBAX W TIpU3HAKax; pemarb 3ajadyd  Ha
BBIUUCIICHHE, JI0Ka3aTeNbCTBO U TIOCTPOEHHUE,
CBS3aHHBIE C OSTHMHM BUJAMH YETBIPEXYTOJIbHHUKOB;
OOBACHATH,  KakMe  JABE  TOYKM  Ha3bIBAIOTCS
CUMMETPUYHBIMHA OTHOCHUTENIBHO MpPSIMOW (TOYKH), B
KakoM ciydae (urypa Ha3pIBaeTCsi CHMMETPHYHON
OTHOCHTEIIFHO MPSIMOIi (TOYKH) M YTO TaKoe och (IIEHTP)
CUMMETpHH (UTYpBI; NPHUBOAWTH TPHMEPH (UTYD,
obnamaromux oceBod (IEHTpaIbHONH) CHUMMETpUEH, a
TaK)X€ IPUMEPbl OCEBOM M LIEHTPAJIbHOM CUMMETPUN B
OKpYXaroliei Hac 00CTaHOBKE

I'nmasa VI. Ilnomaanb

1
2

[momaas MHOrOyroibHUKA
[Tnomaau napasienorpaMmma,
TPEYTOJIbHUKA M TPATICIIIH
Teopema ITudaropa
Pemrenue 3amau
KonrtponsHast pabora Ne 2

PN W

OOBSICHITh, KaK TPOU3BOAMWTCS HM3MEpPEHHUE TUIOIaeit
MHOT'O YTOJIBHUKOB, KaKue MHOTOYTOJIEHUKU
Ha3bIBAIOTCS PaBHOBEIMKHMU u KaKue
PaBHOCOCTABJIICHHBIMY,  (POPMYJIHPOBATH  OCHOBHEIC
CBOWCTBA IUIOIIAACH ¥ BBIBOAWTH C HX IOMOIIBIO
(bopMyIbl IUIOIIACH OPSMOYTOJIEHUKA,
napaiesiorpaMma, TPEYTrOJIbHUKA, TpaICINH;
(hopMyIIpPOBaTh U TOKA3bIBATh TEOPEMY 00 OTHOIICHHH
IUIOIAAeH TPEYrOoJbHUKOB, HMEIOIINX [0 PaBHOMY
yray; ¢GopMynupoBaTh W JIOKa3bIBaTh  TEOPEMY
IMudaropa n oOpaTHyro eif; BRIBOIUTH hopmynny ['epona




JUId TUIONIAAU TPEYrojdbHMKA; peIlaTh 3aJadd  Ha
BBIUUCICHHE M  JOKa3aTEeNbCTBO, CBA3aHHBIE C
dopmynamu miomaaeit u reopemoii Iugaropa
I'nasa VII. Ilogo0HBIe TPEYroJbHUKH 19 OOBSICHATh TIOHATHE NPONOPLUOHAIBLHOCTH OTPE3KOB;
1 Orpe/eneHue 0I06HbIX 2 (bopmMyaupoBaTh oIpeneieHus MOJJOOHBIX
TPEYTOJILHUKOB u k03¢ punneHTa noo0ous;
TPEYTOIEHNKOB ¢dopMynupoBaTh M JIOKa3blBaTh  TEOpPEMBI: 00
2 I[Ipu3nakyu nogo0us OTHOIIEHUH MJIOmAnell MOMOOHBIX TPEYrOdLHUKOB, O
TPEYroJbHUKOB 5 MPU3HAKAX MOJ00MS TPEYTOJBHUKOB, O CPETHEH JIMHUU
KOHTpOJILHaSI pa60Ta Ne 3 1 TPEYTroJIbHUKA, O IEPECEYCHUN MEINAaH TPEYTOJIbHUKA, O
3 [IpuMeHeHue Toxo0Hs K NPONOPLUMOHANBHEIX ~ OTPE3Kax B  MPSAMOYTOJBHOM
TPEYTONLHUKE; OOBSACHATH, YTO TAKOE METOJ MOJO0HS B
AOKA3aTCIbCTBY TCOPEM 1 3aJadyaX Ha MOCTPOCHHE, W NPUBOAUTH IPUMEPHI
PCUICHUIO 3a1a4 7 IPUMEHEHHS] 3TOrO0 METOa; OObBACHATb, KAK MOKHO
4 CoOTHOIIEHUS MEXKTy CTOPOHAMU UCIIONIb30BaTh CBOICTBA MOJOOHBIX TPEYrOJHHUKOB B
u yrHaMH HpﬂMoerHI)HOFO N3MEPUTCIIbHBIX pa60Tax Ha MECTHOCTHU OG’LHCHSITL, Kak
TPeyroNbHUKA 3 BBECTU MOHSTHE INMONOOMS JAJsI NPOU3BOJBHBIX (UTYp;
KonTpormbHas paGota Ne 1 (GopMyIHpOBaTH ONpEAeNeHHEe | WILUIIOCTPUPOBATH
- MOHATHUS CHHYCa, KOCHHYCa M TaHTEHCa OCTPOro yria
MPSMOYTONBHOTO TPEYTroJbHUKA; BBIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO M 3HAYEHHs CHUHYCa,
KOCHHYyca U TaHTeHca aus yrios 30°, 45°, 60°; pemaTs
3a7a4M, CBA3AaHHBIC C IOAOOMEM TPEYTOJHHHUKOB, IJIS
BBIYMCIICHHS 3HAYEHHH TPUTOHOMETPHUCCKHUX (PYHKIMH
HCTIONB30BaTh KOMIBIOTEPHBIE IPOrPaMMBbI
T'm1asa VIII. Opr)KHOCTI) 17 UccnenoBaTh B3aMMHOE pACIOJIOKEHUE MPSAMOM U
1 KacaTeibHast K OKPYKHOCTH 3 OKPYKHOCTH; q)OpMyHI/IpOl?aTb oTipeJiesIeHNe
2 [[eHTpATbHEIE H BIHCAHHBIE YTTbI 4 KacaTelbHOH K 01<p-y>1<HocT1/1i q)OpMyJII/IpOBaTI: u
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTeNbHOH, O
3 Yerbipe 3amevaTesIbHbIC TOYKU NpH3HAKE KacaTelbHOM, 00 OTpe3KaxX KacaTesbHbIX,
TpEyrojbHUKA 3 NpOBEAEHHBIX M3 OJHOM TOYKM; (OpMyNIUpoBaTh
4 BHI/IcaHHaﬂ U OIIUCa”HHasd TMOHATHUA LCHTPAJIBHOI'O yrja " rpa,uyCHoﬁ MEpPBI AyTH
OKPYKHOCTH 4 OKPYXHOCTH; ()OPMYIHPOBAaTh U IOKa3bIBAaTh TCOPEMBI:
0 BIHCaHHOM Yyrie, O IpPOU3BEACHUU OTPE3KOB
Pewenne 3anaq 2 2 MepeceKaroIuXcst Xopa; (HOopMyJIMpOBaTh U JIOKA3bIBAThH
Konrpossras padora Ne 5 1 TEOpEMBI, CBS3aHHBIE C 3aMEYaTeNbHBIMM TOYKAMH
TpeyroNbHUKa: 0 OMCCEKTpHCE yIila M, KaK CIEACTBHE, O
nepece4eHNH OMCCEKTPUC TPEYToJIbHUKA; O CEPEIMHHOM
HNEepIeHANKYIApe K OTPe3Ky M, Kak CIEACTBHE, O
MEPEeCceUeHN  CEePEeJUHHBIX  MEepHeHIUKYIIPOB K
CTOPOHaM TPEYTOJIBHHUKA; O TEPEeCeYeHHUH BBICOT
TPEYTOJIbHUKA,; (hopMynHpoBaTh OTIpeIeNIeHNUs
OKpPY>XHOCTE€W, BIMCAHHOM B  MHOIOYTOJbHUK U
OTMCAHHOHM OKOJIO MHOTOYTOJIFHHKA; ()OPMYIHPOBATh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH, BIICAaHHOH B
TPEYroNbHUK; 00 OKPY)XHOCTH, OIMCAaHHOH OKOJIO
TPEYTrOJIbHUKa; O CBOWCTBE CTOPOH  OHNHCAHHOTO
YETBIPEXYTOJIbHUKA; O CBOHCTBE YIJIOB BIHCAHHOTO
4eThIpEXYTroJbHNUKA; pelIaTh 3aJaud Ha BBIUUCIEHHE,
JIOKa3aTenbCTBO M IIOCTPOEHHE,  CBSI3aHHBIE  C
OKPY>KHOCTBIO, BIMCAHHBIMH u OTIMCAaHHBIMH
TPEYTOJILHUKAMH M YeTHIPEXYTOIbHUKAMHU; UCCIICI0BATh
CBOMCTBa KOH(MUTYPAITHiA, CBI3aHHBIX C OKPYXKHOCTBIO, C
MTOMOIIIBI0 KOMITBIOTEPHBIX IPOTPAaMM
IHoBTOopenue. Pemenne 3agau 4
9 kJ1acc
T'1aBa IX. BeKTopLI 8 @opMyJIUPOBATh ONPEAEICHUS U  WUIIOCTPUPOBATh
1 TloHsITHE BeKTOpa 2 NOHATHSA BEKTOPA, €T0 UTHHBI, KOUIMHEAPHBIX H PABHBIX
2 CIIO3KEHHE H BEIYHTAHIE BEKTODOB 3 BEKTOPOB; ~ MOTMBMPOBATh  BBEICHME IOHATHH K
p JieiicTBui, CBSI3aHHBIX c BEKTOpamH,
3 YMHOXEHHE BEKTOpA Ha YHCJIO. COOTBETCTBYIOIMMU MPMMEPAMH, OTHOCSAIIUMHCS K
[IprumeHeHne BEKTOPOB K PEILICHUIO (¢u3MYecKUM  BEKTOPHBIM  BEJIMYMHAM; IPUMCEHSTH
3a71a4 3 BEKTOpBl U JeiicTBUS HAJ HUMHU TpPH PELICHUU
TEOMETPUUYECKHUX 33134
I'nasa X. Metoa 10 OOBSICHATD " HILIFOCTPUPOBATh HOHSTUS
1 ‘ KoOpaMHATB BEKTOpa 2 HIPSIMOYTOJILHOM CUCTEMBI KOOPAUHAT, KOOPAUHAT TOUKU




2 [Ipocreiitue 3a1a4uu B 2 M KOOPIWHAT BEKTOpA; BBIBOJUTH U HCIIOJIB30BATh MPHU
KOOpAMHATAX peumieHuH 3a7a4  (GOPMYJIbl  KOOPJAMHAT  CEPEIMHBI
3 V paBHEHHS OKPY/KHOCTH | IPAMOiL 3 OTpe3Ka, JIMHb BEKTOPA, PAacCTOSHUS MEXLy IBYMS
Permere sanas 5 TOYKaMH, YpaBHEHHSI OKPYKHOCTH U MPSIMOMH
Konrponsnas padora Ne 1 1
T'aaBa XI. CooTHOLIEHU ST MEKIY QopMyIUpOBaTh U HMIUIFOCTPUPOBATH  ONPEACICHUS
CTOPOHAMH M YIJIAMH TPeyroIbHHKA. 11 CHUHYCa, OKocmlyca, TaHreHca M KOTaHreHca yrios oT 0
CRAISIPHOE NPOH3BEICHHE BEKTOPOB 1o 180° BBIBOOIUTH OCHOBHOE TPUIOHOMETPUUECKOE
p p p TOXZIECTBO M (hOpMyIIbI IPUBEACHUS; (POPMYIUPOBATH U
1 Cunyc, KOCHHYC, TaHT€HC, 3 NOKa3bIBaTh ~ TEOPEMBI  CHHYCOB U KOCHHYCOB,
KOTQHI'€HC yTia NPUMEHATh WX TPH  PEIICHHH  TPEYrOJILHHUKOB,;
2 COOTHO]_HCHI/IH MG)K):[y CTOpOHaMI/I 06’b$[CH§ITL, KaK HWCHOJIB3YIOTCSA TPUT'OHOMETPUIECCKUE
¥ YIJIAMH TPEyTOJIbHUKA 4 (GopMyIBI B HM3MEPHUTENBHBIX PaboTaX HAa MECTHOCTH;
3 C (OpMyIHpOBaTh ONpENENICHHs YIila MEXIy BEKTOpaMH
KaBIPHOC HPOU3BEACHHC U CKLIPHOTO IIPOM3BEICHUS BEKTOPOB; BBIBOJHUTH
BCKTOPOB 2 (OopMyITy CKAISIPHOTO MPOU3BENICHUS YEPE3 KOOPTUHATEI
Pemenue 3agau 1 BCKTOPOB,; (dopMyIUpOBaTH u 000CHOBBIBATH
KonrpossHas padora Ne 2 1 YTBEpKJICHHE O CBOMCTBAX CKAJSIPHOIO MPOU3BEJCHMUS;
HCTIONB30BaTh CKaJSIPHOE IIPOM3BEACHUE BEKTOPOB MpHU
peLICHUH 33134
T'nmasa XII. I[ JINHA OKPY’KHOCTH U 12 DopMynIupoBaThH oIpezeaeHne MPaBUIBLHOTO
IIOIIAAb KPyra MHOTOYTOJIbHHKA;  (OPMYyIHpOBaTh U ZIOKa3bIBATD
1 I 2 TeopeMbl 00  OKPYXHOCTSIX, OIHCAaHHOM  OKOJO
PaBIIBHBIC MHOTOYTOJIbHUKH MPaBIJIBHOTO MHOTOYTOJbHHKA W BIIMCAaHHOW B HETO;
2 JUtiHa OKpYKHOCTH U ILIOWA b BBIBOJIUTH M HCIIOJNB30BATh (POPMYIbI [JISl BHIYKCIICHHUS
Kpyra 4 IUIOIIAAN TIPABUIBHOIO MHOT'OYTOJIBHHUKA, €0 CTOPOHBI
PemeHHe 3azad 3 " paauyca BIIMCAHHOM OKPYXXHOCTH; pe€lllaThb 3aJa4n Ha
KonrpousHas paGora Ne 3 1 MIOCTPOCHHE MPaBUIBHBIX MHOTOYTOJIbHUKOB;
OOBSACHSTH TOHATUS JJIMHBI OKPYXXHOCTH M IUIOIIAU
Kpyra; BBIBOIUTH (DOPMYINBI Ul BBIYMCICHHS JUTHHBI
OKPYXHOCTH Y JUIMHBI IYTH, IJIOIAAN KPYyra U IUIOIaIu
KPYTOBOTO CEKTOpa; HPUMEHATh 3TH (opMynsl mHpu
peLICHUH 33134
T'masa XIII. l[Bpm(eH],m 8 OOBSACHATD, YTO TAKOE O0TOOpakeHHNE IUIOCKOCTH Ha ceOs
1 T[ToHSTHE TBIDKEHUS 3 U B KakoOM cJIydae OHO Ha3bIBaeTCs JBHKECHHEM
2 [apaITenbHb TEDEHOC i TOBOPOT 3 IUIOCKOCTH; OOBSICHSTH, YTO TaKoe ocepas CHMMETpHS,
p p p LHEHTPaIbHAs CUMMETpHs, MapaJUIeNbHBI IEpeHoc u
Pewenne 3anay 1 IOBOPOT; OOGOCHOBBIBATh, YTO OTH OTOOpaYKEHHUS
Kontponbnas padota Ne 4 1 IUIOCKOCTH Ha Ce0sl SBIAIOTCS IBHKEHUAME; OOBACHSTD,
KaKoBa CBSI3b MEXIy JBW)XKEHHSAMH U HAJIOKECHUSIMHU;
WUTIOCTPUPOBATh OCHOBHBIE BHUJIBI JIBIDKEHHUH, B TOM
YHCIIe C TTOMOIIbI0 KOMIBIOTEPHBIX IPOTPaMM
I'naBa XIV. HauajbHble CBeICHUS U3 8 OOBACHATH, YTO TaKO€ MHOTOTPaHHUK, €ro TpaHH,
cTepeoMeTpuH péOpa, BEpUIMHBI, IHArOHANM, KaKOW MHOTOTPaHHHMK
1 Y ——— 4 Ha3BIBACTCS BBIMYKIILIM, UTO TaKOE N-YTOJNbHAs NPU3MA,
p e€ ocHOBaHUs1, OOKOBBIE TPaHM U OOKOBBIE PEOpa, Kakas
2 Tena 1 mOBEpXHOCTH BpaICHNUS 4 NPU3Ma HA3bIBAETCS MPSIMOM M Kakas HAKJIOHHOMW, 4TO

TaKkoe BBICOTA IIPU3MBI, Kakas NpU3Ma Ha3bIBacTCs
napajuleJIeNuIeIoM M KakoW  Tapajulelienune]
Ha3bIBA€TCSl  NPSIMOYTONBHBIM;  (DOPMYIHpOBaTH U
000CHOBBIBATh YTBEPKJCHHUS O CBOKMCTBE JMaroHaieit
mapajieNienunea W O  KBajApare  IUaroHajH
MPSMOYTONBHOTO TIapajuIeiennieia; OOBACHATh, YTO
Takoe 00BEM MHOTOTPAaHHWKA; BBHIBOJIUTH (C ITOMOIIBIO
TIPUHIIHAIIA Kasanbepn) bopmyy 00BnEMa
MPSMOYTONBHOTO TMapaiieNienunena; o0bsICHATh, KaKon
MHOTOTPaHHUK Ha3bIBae€TCS IUPAMHAOHM, 4YTO Takoe
OCHOBaHHE, BEpIIMHA, OOKOBbIE I'paHM, OOKOBEIE PEOpa
W BBICOTA MUPAMUMIBI, KaKas MHpaAMHIA HAa3bIBACTCS
NpaBWJIBHOM, dYTO Takoe amnodeMa  IpaBUILHON
MUpaMUAbl, NPUBOJAUTE (GOpMYTy 00bEMa NHUpPaMUIbI;
OOBSICHATH, KAaKO€ TEJO HA3bIBACTCS IMIMHAPOM, YTO
Takoe €ro OoCh, BBICOTA, OCHOBAaHHS, paanyc, OOKoBas
MMOBEPXHOCTh, oOpa3yromme, pa3BépTka  OOKOBOIt
MTOBEPXHOCTH, KaKUMHU (POpMyJIaMHU BBIPAKAIOTCS 00BEM
W IUomans OOKOBOW  TOBEPXHOCTH  IHMJIMHIPA;
O0OBSICHATH, KAKOE TEJIO Ha3BIBAETCS KOHYCOM, YTO TaKOe
€ro 0oCh, BBICOT4, OCHOBaHHE, OOKOBAas IOBEPXHOCTB,




obOpasyromme, pa3BEpTka OOKOBOW  TMOBEPXHOCTH,
KakuMH (QopMyJaMH BBIpaXalOTCsI O0BEM KOHyca M
wionaas OOKOBOW NOBEPXHOCTH; OOBSCHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTcsi CQepodl U Kakoe Telo
Ha3bIBAETCSl IIAPOM, YTO TAKOE paJuyC W JHaMeTp
chepsl (mapa), KakuMH (opMyNamMH  BBIPAKAFOTCS
00béM mapa ¥ Iwomans cdepsl; H300paxaTth U
pacro3HaBaTh Ha PUCYHKaX IMPU3MY, HapajlIeNieIuIe],
NHPaMHIY, IHIMHAP, KOHYC, Iap

00 akcuomMax NIAHUMETPHHU

IloBTOpenue. Pemenne 3axau




