Pabouas mporpamma mno mpenMery reomerpust 10 kiacca coctaBieHa Ha OCHOBE aBTOpckoil mporpammsbl JI.C.ATaHacsHa.
[IporpamMma cootBeTcTByeT denepanbHOMY KOMIIOHEHTY TOCYJAapCTBEHHOIO CTAaHJAApTa OCHOBHOIO OOIIEro o0pa3oBaHus,
y4eOHOMY IJIaHy 00pa30BaTEIbHOIO YUPEKICHUS U PEAyCMaTpUBAET U3yUEeHHE ITpeiMeTa Ha 0a30BOM YPOBHE.

Pabouas mporpamma o reomerpuu B 10 kacce paccunTaHa Ha 2 yaca B HEZEINI0, 68 4acoB B ro/I.

Llenpro U3ydyeHus: Kypca reOMETpUH SIBISIETCS (POPMUPOBAHME KOHKPETHBIX 3HAHUWA O MPOCTPAHCTBE M MPAKTHUYECKH 3HAUMMBIX
yMeHHH, (GOpMUPOBAaHUE S3bIKA OMHUCAHUSA OOBEKTOB OKPYXKAIOIIET0 MHUpa, (POpMHUpPOBAHUE MOHITHUS JOKA3aTEeIbCTBA, Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXKEHHS U MHTYUIIUU, MATEMAaTUYECKON KYJIbTYPBhI, 3CTETHUECKOTO BOCTIUTAHUS YUAIIUXCSI.

B xone ocBoeHus conepikaHusi Kypca ydaluecsl IMOJIy4aroT BO3MOXKHOCTb Pa3BUTh IPOCTPAHCTBEHHBIE NPEICTABICHUS U
N300pa3uTeIbHbIE YMEHUS, IO3HAKOMUTBCA C IPOCTENIIMMU POCTPAHCTBEHHBIMU TEIAMU U UX CBONCTBaMH.

Pabouas mporpamma KOHKpPETU3HUPYET COJEpKaHUE NMPEAMETHBIX TEM 00pa30BaTENbHOIO CTaHJAPTa U JAaeT paclpeleeHHe
yuyeOHBIX YacoB M0 pa3jeiaM Kypca: B3aWMHOE pAaCIOJIOKEHHE TNPSAMBIX M IUIOCKOCTEW, MHOTOIPAHHUKH, BEKTOPBI B
MIPOCTPAHCTBE.

Peanuzanusi gaHHON MporpaMMbl COCOOCTBYET HMCIOJIB30BAHUIO pazHOOOpa3HBIX (OpM OpraHU3alMyd y4eOHOTO Mpolecca,
BHEJIPEHUIO COBPEMEHHBIX METO0B 00YUYEHHUS U MEJarOrHYeCKUX TEXHOIOTUH.

B xoxe peanuzanuy JaHHOW NPOTPaMMBI IPETYCMOTPEHBI CIECAYIOIIME BBl KOHTPOJIA: CAMOCTOSTENBHBIE W IIPOBEPOYHBIE
paboThl, TECTUPOBAHUE, JUKTAHTHI, KOHTPOJIbHBIE PAOOTHI.

Peanuzanuu mnporpaMMbl OCYIIECTBISIETCS IMPH HCHOJB30BaHUM yueOHO-meroanuyeckoro komiuiekca JI.C. AtanacsHa
«I'eometpust 10-11 xnaccery. Yueonuk. ['eomerpus 10-11 k. / JI. C. Aranacsin. — M.: [Ipocsemenune, 2017 r.r.

CoxpaHnsieTcst MPeeMCTBEHHOCTh. B MmaHuMeTpun n3y4yaroTcsi CBOMCTBA TEOMETPUUECKUX TN Ha IUIOCKOCTH, B CTEPEOMETPUU
— B IIPOCTPAHCTBE.

[IpenMeTHbIMH pe3ynbTaTamu u3ydeHus npeaMera «I'eomerpus» 10 knacce ABIAIOTCA CIEAYIOIIME YMEHHUS: PAaCIO3HABATh Ha
yepTexxax M MOJENSAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C UX OMUCAHUSIMH, M300pa’KEHUSIMHU,
OTHCHIBaTh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE, U300paykKaTh OCHOBHBIE MHOTOI'PAaHHUKHU U KPYTJIbIe
TeNa, BBINOJHATH YEPTEXKU IO YCIOBHUSIM 3a/ay, CTPOUTh MPOCTEeHIIMEe ceueHus KyOa, MNpU3MbI, MUPaMHIbI, pellaTh
IJIAHUMETPUYECKUE M TPOCTEMIINE CTEPEOMETPUUYECKHE 3alauyd Ha HAXO0XKACHUE T€OMETPUYECKUX BEJIMYMH (IJIMH, YTJIOB,
iomaaei, oObEeMOB), MCIOJB30BaTh IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/]au IUIAHUMETpUu4Yeckue (akThl U METOJIbI,
UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUSI B MPAKTUYECKOW NEATETbHOCTH M MOBCEIHEBHOW MU3HU JUIsl MCCIIEOBAHUS
(MoJleTMpOBaHMs) HECIOKHBIX MPAKTUYECKUX CUTYallMid HA OCHOBE U3yYEHHBIX (POPMYJ U CBOMCTB (PUTYp; BBIYHCIIEHUS] OOBEMOB
U IUIONIQJIed TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU PEHICHUH MPAaKTUYECKHX 3a7ad, MCHOJb3yd MPU HEOOXOAMMOCTU



CIIpaBOYHHKH U BBIYHUCIUTCIbHBIC YCTPOI\/'ICTBEL

OcBoeHue mporpamMmbl Ha CTYIIEHU cpeliHero (MosiHoro) odiero oopasoBanus B 10 kiacce 3aKkaHYMBAETCS MTPOMEKYTOUHON
aTTecTaleil B KOHIE y4eOHOro roja.

HOACHUTEJIBHASA 3AIIUCKA

Hacrosimas mnporpamma mno reomerpunm g 10 kmacca cocrtaBieHa Ha OCHOBe DenepaibHOrO  KOMIIOHEHTA
lNocynapctBenHoro crangapta cpeaHero oomero odpaszoBanusi (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), mnpumepHoi
MPOTPaMMBI T 00IIe00pa3oBaTeIbHBIX yupexkaeHui mo reomerpun kK YMK s 10-11 xmaccoB (cocraButens bypmuctposa T.
A.— M: «IpocBemenney», 2010. — c. 26-27). [lannas pabovas mporpamMma COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUSIMHU
['ocynapctBennoro crangapra (Peaepanbabiii komrnoneHT ['OC, 2004r.). 3a ocHOBY B34Ta IPUMEPHAs MpOrpaMMa 1o MaTeMaTHKe
(«COOpHHK HOPMATHUBHBIX JOKYMEHTOB. Marematuka.»/ coctT.: D. 1. uenpos, A. I'. Apkaases. — M: JIpoda, 2006r.).

PabGouast mporpamma KOHKPETU3UPYET COJEp)KaHUE TMPEIMETHBIX TeM O00pa30BaTeIbHOIO CTaHJIapTa W TMOKa3bIBaeT
pacnpeneneHue ydeOHbIX YacoB Mo paszaenaMm kypca. CormacHo QenepaibHOMy Oa3uMcCHOMY Yy4eOHOMY IUTaHY IS
oOpazoBarenbHbIX yupexaenui Poccuiickoit @enepanuu Ha uzydeHue reometpuu B 10 kiaacce orBoautcs 70 yacoB U3 pacuéra 2
yaca B Hezeno. Paboyas mporpamma o reomerpuu g 10 kiacca paccurtaHa Ha 9TO K€ KOJMYECTBO YaCOB.

Cpok peanuzayuu paboyeti yuebHo npocpammsbl — OJUH yIeOHBIN TO1.

B nanHoM kiacce BenyuuMu memooamu 00yyenuss PEAMETY SIBISIOTCS: TOMCKOBBIN, 00BICHUTEIBHO-WILTIOCTPATUBHBINA U
penpoayKTUBHbIA. Ha ypokax HMCHONB3YIOTCS 21eMeHmbl credVIouux mexHoao2ui: JAYHOCTHO OPUEHTHPOBAHHOE OO0Yy4YEeHUE,
oOyueHue ¢ npuMeHeHueM onopHeix cxem, UKT.

Yposenwv 06yuenus: 06a30BBIM.

Dopmbl_npomexcymounou _ammecmayuu. 1IpoMexyToyHas aTTecTauusi NpoBOAUTCS B (POPME KOHTPOJBHBIX U 3aYETHBIX
paboT.

O01mas xapakTepucTUKA Y4e0HOro npeaMera

['eomeTpuss — OauH W3 BAKHEWIINX KOMIIOHEHTOB MAaTeMaTHYeCKOro oOpa3oBaHMs, HEOOXOAUMBIA JIsi MPUOOpETeHUs
KOHKPETHBIX 3HAaHUW O TMPOCTPAHCTBE W TMPAKTHUECKH 3HAYMMBIX YMEHHM, (OPMHUpPOBAHUS S3bIKa OIMUCAHUS OOBEKTOB
OKPYXKAIOIIEr0 MHpa, ISl Pa3BUTHSA MPOCTPAHCTBEHHOT'O BOOOPAKEHUS U UHTYWUIUU, MATEeMaTUYECKOW KyJIbTYpHI, IS
ACTETUYECKOTO BOCIUTAHUS ydamuxcsd. V3ydeHue TreoMeTpuu BHOCHUT BKJIAJ B pPa3BUTUE JIOTUYECKOTO MBIIUICHUS, B
(hopMHUpOBaHNE TTOHATHS TOKA3aTEIbCTBA.

Kypc reomerpust BXOAUT B YUCJIO TUCIMIUINH, BKIIFOYEHHBIX B Y4E€OHBIN TIJ1aH.

[Iporpamma paccunrtana Ha oOyuenue yqamumxcsa 10 o61meo0pa3oBaTeNbHBIX KIACCOB.

Iesb10 MPOXOXKISHUSI HACTOSIIIETO Kypca SIBISETCS:




b (l)Ole/IpOBaHI/Ie Hpe,Z[CTaBJICHI/Iﬁ 00 HACAX W METOAAaX MATEMATHKH KaK YHHMBCPCAJIBbHOM S3bIKC HAYKH, CPCACTBC
MOICIIMPOBAHUA SIBICHUM U IIPpOLECCCOB, 00 NACAX U METOAAaX MAaTEMATUKH,

o pa3BHUTHE JIOTUYECKOTO MBIIIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaXKEHHUs, aJITOPUTMUYECKOIN KYJIbTYpbl, KpUTHUHOCTU
MBIIUJICHHUS] Ha YPOBHE, HEOOX0IUMOM 715 OyayIen mpodeccnoHanbHOM NesTeNbHOCTH;
o OBJIAJICHHEe MAaTEMaTUYECKHUMH 3HAHUSIMH M YMEHUSMH, HEOOXOJMMBIMU B TIOBCEAHEBHON JKU3HH; CHUCTEMOMU

MaTEeMaTUYCCKUX 3HAHUM U YMGHHﬁ, HCO6XOI[I/IMBIX I IPUMCHCHUS B HpaKTI/I‘-IeCKOﬁ ACATCIIbHOCTH, U3YUCHUSA CMCIKHBIX
AUCHUILINH, ITPOJOJLKCHUA O6pa3OBaHI/I51;

o BOCHUTAHME KYJbTYpbl JIMYHOCTH, OTHOLIEHUS K MaTEeMaTHKE Kak K YacTH OOIEYeIOBEYECKOW KyJbTYpHI,
NOHMMaHUE 3HAYMMOCTH MaTEMATUKH JUIsl HAyYHO-TEXHUYECKOTO MTPOrpecca;
o HHTE/UIEKTyaJIbHOEe pa3BUTHe, (HOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIMMBIX UYEJIOBEKY Ji MOJHOIICHHOMN

’U3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh W TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUJICHUSI, MUHTYULUS, JIOTHYECKOE
MBIIUIEHUE, 3JEMEHTHl AITOPUTMUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX NMPEACTaBICHUH, CIOCOOHOCTh K MPEOIOJICHUIO
TPYAHOCTEM;

B xome ee gocTmkeHMs peliaroTCs 3agadM:. W3YYEHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (POpMHpOBAaHHE YMEHUS

MIPUMEHSTh MTOJTYYEHHbIC 3HAHUS JJIS1 PEUICHUS MPAKTUYECKHUX 3aa4.

B xome ee gocTmkeHMs pelialoTcs 3agadM:. U3YUYEHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHUE YMEHUS

MIPUMEHSTh MOJYYEHHbIE 3HAHUS JJIS1 PEUICHUS MPAKTUYECKHX 3a/a4.

B pe3ynbTaTe npoxoxaeHus: IporpaMMHOTo MaTepuaia oOyqaroniniicss uMeeT MpeacTaABJIeHHE O:

l).MaTemMaTuKe Kak YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHHUM M MPOIIECCOB, 00 MIEAX U METOAax
MaTEeMaTUKH;

2).3Ha4€HUH MPAKTUKU U BOIPOCOB, BO3HUKAIOMIMX B CAMOW MaTeMaTuKe JUisl (POPMUPOBAHUS U PA3BUTHSI MaTEMATUYECKOU
HayKH;

3).yHUBEpCAIbHOM XapaKTepe 3aKOHOB JIOTMKM MaTEeMaTHYECKUX PAaCCYXIEHUM, UX NPUMEHUMOCTH BO BCEX 00JIaCTsIX
YeJIOBEUYCCKOM AeSITEeIIbHOCTH;

3HaeT (MpeIMeTHO-UH(POPMAIIMOHHAS COCTaBJISIIOIIAs pe3yJibTata 00pa3oBaHusl):

KaKUM 00pa3oM TeOMETpHUsi BO3HUKJIA W3 NPAKTUUYECKUX 3a/ay 3eMJIEMEpHUs; MPUMEPbl F€OMETPUUECKUX OOBEKTOB U
YTBEPKIECHUM O HUX, BAXKHBIX JJIS IPAKTUKHU;

yMmeeT (J1eSITeIbHOCTHO-KOMMYHHUKATUBHAS COCTABIISIONIAS PE3YJIbTaTa 00pa3oBaHus):

OBJIaJIEBaTh MATEMAaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOMMBIMU B MMOBCETHEBHON JKU3HU, JJISI U3YUCHUS MTKOJIBHBIX
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH Ha 0a30BOM ypOBHE, JUIsl MOJTy4YeHHs] 00pa3oBaHusi B 00JacTsIX, HE TPeOYyIomuX yriyOaeHHON
MaTeMaTHUYECKOM MOATOTOBKH;

MecTo npeamera B 0a3UCHOM Y4eOHOM ILIaHe

Cornacno ®@enepanbHOMy 0a3ucHOMY yuyeOHOMY IUIaHy Uit oOpa3oBaTeNbHBIX yupexaeHuit Poccuiickoit denepanuu s




00s13aTeIbHOT0 M3Y4YEHUsI TEOMETPHUM Ha dTare OCHOBHOTO OO0IEero o0pa3oBaHUs OTBOJMUTCS He MeHee 132 yacoB u3 pacuera 2
yaca B HEJeIIo.

O01mue yyeOHbIE YMEHNSI, HABBIKHA U CIIOCOOBI 1eSITEJIbHOCTH

OBnajienre OOMIMMHM YMEHMSIMH, HaBBIKAMHU M CIIOCOOAMHU JESATEILHOCTH KaK CYIIECTBEHHBIMH JJIEMEHTAMU KYJIbTYPBI
SIBJISIETCS HEOOXOIUMBIM YCIIOBUEM PA3BUTHS U COITUATIU3AIMHU IIIKOJILHUKOB.

OO1ue yueOHbIe YMEHHSI, HABBIKH H CIIOCOOBI eI TeJIbHOCTH

OBnajienrie OOLIMMHM YMEHHSIMU, HaBBIKAMHU M CIIOCOOAMU JESTEILHOCTU KaK CYIIECTBEHHBIMU JJIEMEHTAMU KYJIbTYpPbI
SBJISIETCS HEOOXOAMMBIM YCIIOBUEM PA3BUTHS U COIUATIU3AIMYU IIIKOJIBLHUKOB.

Ilo3nasamenvnasn oesamenbHOCMb.

Hcnonb3oBanue AJig MO3HAHUSI OKPYKAIOLIET0 MUpa Pa3IMUHbIX METOAO0B (HAOII0O/ICHHE, U3MEPEHHE, OMBIT, SKCIIEPUMEHT,
MOJIETUpOBaHuE U JIp.). OnpenesieHue CTPYKTYypbl 00bEKTa MO3HAHUS, IIOUCK U BbIJICJICHNE 3HAYUMBIX ()YHKIITMOHATBHBIX CBSI3EH U
OTHOIIEHUM MEXIY YacTsIMH LEJIOro. Y MEHHE Pa3feisiTh MPOLECCHl HA ATambl, 3BCHbS. BBIIECTICHUE XAPAKTEPHBIX MPUUYUHHO —
CIJICJICTBEHHBIX CBSI3CH.

OrnpenenieHre aJieKBaTHBIX CIIOCOOOB pEIICHUs Y4eOHON 3aJaud Ha OCHOBE 3aJaHHBIX anropuTMoB. KomOumHHpOBaHue
M3BECTHBIX aJITOPUTMOB JIEITEIIBHOCTH B CUTYaLUAX, HE MIPEANOIAraloluX CTaHIAPTHOE MPUMEHEHUE OJTHOTO U3 HUX.

CpaBHeHHe, COIOCTaBJICHUE, KiIacCU(UKAIMS, PAHXHUPOBAHHE OOBEKTOB IO OJHOMY HJIM HECKOJBKHUM MPEIJI0KEHHBIM
OCHOBAHUSM, KPUTEPHUSM. ¥ MEHUE pa3iinyaTh (pakT, MHEHHE, T0KA3aTeIbLCTBO, TUIIOTE3Y, aKCHOMY.

HccnenoBanne HECIOXKHBIX NPAKTUUYECKUX CHUTYallud, BBIABMIKCHHE IIPEAJIOKEHUM, TOHUMaHHE HEOOXOIUMOCTH HX
MIPOBEPKU Ha TIPAKTHUKE.

TBopueckoe pelieHue Y4eOHBIX M MPAKTUYECKUX 3a/lady: YMEHHME MOTHUBUPOBAHHO OTKa3bIBaThCA OT oOpasiia, HUCKaTh
OPUTMHAJIbHBIC PELICHUSI; CAMOCTOSITEIbHOE BBITIOJHEHUE PA3JIMUHBIX TBOPUECKUX PalOT; ydacTHE B MPOCKTHOU JEATCIBHOCTH.

Hugopmauuonno — KOMmMyHuKamueHas 0esameabHOCb.

AJIEKBaTHOE BOCIPUATHE YCTHOW PEYU M CHOCOOHOCTH MEpeaBaTh COJEPKAHUE MPOCITYHIAHHOTO TEKCTa B CXKATOM WM
pa3BEpPHYTOM BHUJI€ B COOTBETCTBHUU C 1LI€JIbIO yU€OHOTO 3aJaHuUs.

Oco3HaHHOE Oeryioe YTeHHUEe TEKCTOB Pa3JIMUHbIX CTHJICH M KaHPOB, MPOBEACHUE MHPOPMAITMOHHO — CMBICJIOBOTO aHalv3a
TeKkcTa. Mcronb3oBaHue pa3iMYHbIX BUJOB YTCHUS

Bianenne MOHONIOTHYECKOW M JUAJIOTHYECKON pedblo. YMEHHE BCTyNaTh B pPedyeBOC OOIICHHE, YyJaCTBOBATh B JIMAJIOTE.
Co3nanue NMMCbMEHHBIX BBICKA3BIBAHHM, aJIEKBATHO IMEPEAalONIuX MPOCIYIIAaHHYI0 M MPOYUTAHHYI0 MH(POPMALUIO C 3aJaHHOU
CTETNIEHBIO CBEPHYTOCTH (KPaTKO, BHIOOPOYHO, 1OJIHO). COocTaBieHUE TUTaHa, Te3UCOB, KOHCTIEKTa. [IpuBeaeHue npumepos, moadop
aprymMeHToB, (OpMyJIHpOBaHUE BHIBOJOB. OTpakeHHEe B MMCbMEHHOW WIIM YCTHOUM (pOpMe PE3yIbTaTOB CBOCH JIESITEIHHOCTH.

YMenue nepedpaszupoBath MbICITb. BEIOOp M MCIOIB30BaHUE BBHIPA3HTEIBHBIX CPEJICTB S3bIKA M 3HAKOBBIX CHCTEM (TEKCT,
Tabnuia, cxema, ayJIMOBU3YyaJbHbIN PSJl U Ap.) B COOTBETCTBUH C KOMMYHHKATUBHOM 3a/1a4ueil, cpepoit U CUTyannen oomeHus.

Ucnonb3oBanue mJisi pelieHds MO3HABATEIbHBIX W KOMMYHHUKATHBHBIX 3aJlad pa3IMYHBIX MCTOYHUKOB HWH(MOpPMAIINH,




BKJIFOYAsl SHIMKJIOTICANH, CJIOBApH, CIIPABOYHUKHU, IHTepHET — pecypchl U apyrue 0as3bl JaHHBIX.
Pecpnexcuenasn oesamenvrnocme.

CamocTosiTennbHass OpraHu3anus yu4eOHOH AesATEeNbHOCTH (ITOCTAaHOBKA €M, TUIAHUPOBAHHUE, OMPEICIICHHE ONTUMAaIbHOTO
COOTHOILICHMSI I U CPEJICTB M Jip.). BrnajgeHue HaBbIKaMU KOHTPOJIS M OLICHKH CBOCH JESITEIBHOCTH, YMEHUEM IPEIBHUICTh
pe3yabTaThl CBOMX JeUCTBUM. [loMCK M ycTpaHeHHE IPUYUH BO3HUKIINX TpyaHOCTeH. OlICHUBaHUE CBOUMX YUYEOHBIX TOCTHKEHUM,
MOBEJICHUSI, YePT CBOCH JTUYHOCTH, CBOETO (hU3NUYECKOTO U AMOIMOHAIBHOTO cocTosiHUA. OCO3HAaHHOE ompeieneHne chepbl CBOUX
MHTEPECOB U BO3MOxkHOCTEN. COoOII0/IeHre HOPM MOBEICHUS B OKPYKAIOIIEH cpesie, MpaBuil 3J0pOBOro o0pasa KU3HHU.

Brnanenne ymeHUsSMH COBMECTHOW JIESITEIIBHOCTH: COTJIACOBAHME U KOOPAWHAIMA  JIEITEIIBHOCTH C JPYTUMHU €€
y4aCTHUKaMU; 0ObEKTUBHOE OLICHMBAHUE CBOETO BKJIAJa B PEIICHUE OOIIUX 3a]a4 KOJUICKTUBA; YYET OCOOEHHOCTEN Pa3InyHOTO
POJIEBOTO MOBEICHUS (JIUIep, TOAUUHEHHBIN U 1Ip.).

OneHrBaHUE CBOEW JESITEIBHOCTH C TOYKM 3PEHUSI HPABCTBEHHBIX, IPABOBBIX HOPM, ICTETUYECKUX I[EHHOCTEH.
Hcnonb3oBaHre CBOMX MPaB U BLITIOJIHEHUE CBOUX OOSI3aHHOCTEM Kak rpa<JaHWHA, YieHa o0IIecTBa U y4eOHOro KOJUIEKTHBA.

TpeOoBaHUsI K MATEMATHYECKOM MOAT0TOBKE YUAILMXCS

Ypoeenv ooazamenvnoit noozomoexku ooyuarouwecocsa
YMeTh peliats TpoCThIE 3aa4M 10 BCEM M3YUYEHHBIM TE€MaM, BBITIOJIHSS CTEPEOMETPUUECKUN YEPTEK.

YMeTh ONHUCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M IIJIOCKOCTEH B MPOCTPAHCTBE.

YMeTh aHaTM3UPOBATH B IPOCTEHIINX CIIydasix B3aUMHOE PacIoyioKeHHEe 0OBEKTOB B IPOCTPAHCTRE.

YMeTh n300pakaTh OCHOBHBIE MHOTOYTOJIbBHUKU;, BBITIOJHATH YEPTEKU 10 YCIOBUIO 3a]1a4.

YMeTh CTPOUTH MPOCTECHUININE CEUCHUS KyOa, IPU3MBI, TMPAMHUIBI.

YMeTh pemiath IIAHUMETPUYECKUE W MPOCTEHIINE CTEPEOMETPUYECKHUE 3a7a4yd HAa HAXOXKIECHHUE TC€OMETPUUYECKUX
BEJINYUH (JJIUH, YTJIOB, TUIOIIAJICH ).

o YMeTh UCIIOJIB30BATh MPU PEIICHUH CTEPEOMETPUUECKUX 3aJ1au TIaHUMETpUuYeckue (PakThl U METO/IbI.

Ypoesenv 603morcnoii noozomoeku odyuarowecocsn

o YMeTh pacnio3HaBaTh Ha YEPTEKAX M MOJEISIX MPOCTPAHCTBEHHBIE (HOPMBI.

o YMeTh ONUCHIBaTh B3aMMHOE PACHOJIOKEHUE NPSAMBIX MU IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHUPOBATh CBOU
CYKJI€HUS 00 3TOM paCIOI0KEHUU.

o [IpoBoaUTE JOKA3aTEIBHBIE PACCYKICHUS B X0JI€ PEIIeHUS 3aa4.

o Hcnonp3oBaTh MpUOOPETCHHBIE 3HAHWUS W YMEHUS B TPAKTUYECKON MEATETbHOCTH W TOBCEIHEBHOW >KU3HU JIJIS:

MCCIIeI0BaHMs (MOJETHPOBAHUS) MPAKTHUECKUX CUTYaIlMii HA OCHOBE M3YyUYEHHBIX (POPMYJI U CBOWCTB (PUTYD; BHIYUCIICHUS
TJIOMIAZIEH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUM TPAKTHYECKUX 3aJ]1ad, UCIOJIb3ysS MPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBIYUCIIUTEIBHbBIE YCTPOKUCTBA.



TPEEOBAHHA K YPOBHIO
I1OAI'OTOBKH BbIIITYCKHHUKOB

B pe3ysibmame u3y4eHusi MamemMamuKu Ha 6aszoeom ypoOe8He y4eHUK dosmKeH

3HaTb/NoHMMaTb?!

3Ha4YeHne MaTemMaTMYEeCKON Hayku ANs pelleHusl 3agadv, BO3HMKAKWMX B TEOPUM U NPAKTUKE; LUMPOTY U B TO XE BPEeMsi OrpaHU4YeHHOCTb
NPUMEHEHM MaTeMaTUYECKMX METOAOB K aHanun3y U UccrieqoBaHuio NPOLIECCOB U SIBNIEHUI B Npupoae U OOLLIECTBE;

3Ha4YeHne MpaKkTUKM U BOMPOCOB, BO3HMKAMOLWMX B CaMOW MaTemaTtuke Ans popMMPOBaHMS U pas3BUTUS MaTeEMaTUYECKOW Hayku; UCTOPUIO
pas3BUTUSA MOHATUSA YMCNa, CO3AaHNS MaTeMaTUYECKOro aHanm3a, BO3HMKHOBEHWS U Pa3BUTUSI TEOMETPUN;

YHUBEpCarbHbI XapaKkTep 3aKkOHOB FOMMKM MaTeMaTUYECKUX PacCyXOEeHUA, X MPUMEHUMOCTb BO BCeX 06M1acTsX YenoBe4eckon AeaTenbHOCTY;

IT'EOMETPUA

yMeTb

pacno3HaBaTh Ha YepTexax U MogeNsX NPOCTPaHCTBEHHbIE (DOPMbI; COOTHOCUTb TPEXMEPHbIE OOBEKTHLI C UX ONUCAHUAMU, N3006PaKEHNAMY;
ONMCbIBaTb B3aMMHOE PACMOSIOXKEHNE NPSIMbIX U MITOCKOCTEN B NPOCTPAHCTBE, ap2yMeHmupo8ams C80U Cy0eHUs1 06 3rmom pacronioXeHUU;
aHanuanpoBaTb B NPOCTEMLUMX CrlyYasx B3aMMHOE pacnofioXeHne 06beKTOB B NPOCTPAHCTBE;

n306paxkaTb OCHOBHbIE MHOTOrpaHHMKM U KpYrible Tena; BbINOJHATb YEPTEXN MO YCIOBUAM 3a4av;

cmpoumse nipocmeduwue cevyeHus Kyba, npusmbl, nupamuosl,

pelaTb NnaHMMeTpU4eckme U NpocTenLLne CTepeoMeTpPMYECKNE 3a4aun Ha HaxoXOeHne reoMeTpu4eckux BenuUMH (4NvH, yrnos, nrowagen,
06beMoB);

MCcnonb3oBaTb Npu peweHnmn ctepeomMmeTpn4eckmnx 3agad nnaHnMmeTpn4eckme CbaKTbI n MeToabl;
npoBOAUTb AOKa3aTellbHble PACCYyXOAEHUA B XO4e pelleHna 3aaad,

ncnofnib30oBaTb ﬂpMOﬁpeTeHHble 3HaHUA U YMEHUA B npaKTqucxoﬁ OeATeNbHOCTU U NOBCeAHEBHOM XWU3HU ANS:
ncenengosaHusA (MO,EI,eJ'II/IpOBaHI/IFI) HECNOXHbIX NMPaKTU4eCKnX CMTyaLLMI‘;I Ha OCHOBE U3Yy4YEeHHbIX CbOpMyJ'I 1 CBOWCTB Cbl/lryp;

BblYMCIIEHUs] 06 BEMOB M NNoLasel NoBEPXHOCTEN NPOCTPAHCTBEHHbIX TN NPU peLleHnn NpakTUYecknx 3agay, UCnonb3ys Npu HeobXoaMMOCTH
CNPaBOYHUKM U BbIYMCIIUTENbHbIE YCTPOWNCTBA.

B pe3ynbTaTe usyyeHus reometpum B 10 knacce y4eHUK AOMKEH 3HATb U YMeTb!:
e COOTHOCWTb MIIOCKME reomMeTpuyeckue purypbl n TpexmepHble 06BEKTbI C X ONUCAHWSIMU, YEPTEXKAMU, U300PaKEHUSIMU; pas3nnyaTh ¥ aHaNM3npPoBaTh
B3aMMHOE PacrnornoxeHue uryp;
e u3obpaxaTb reoMeTpuyeckme Urypbl U TeNa, BbIMOMHATL YEPTEX NO YCNOBUIO 3a4a4u;
e peluaTb reoMeTpUYecKme 3a4ayn, oNupasicb Ha U3y4eHHbIe CBOMCTBA NITaHNMETPUYECKMX U CTEPEOMETPUYECKMX (DUrYP M OTHOLLEHWI MEXAY HAMM,
npuMeHsist anrebpanyeckuii U TPUroOHOMETPUYECKUIA annapar;
e TMpPOBOAMTbL AOKa3aTeNlbHble PACCY)KOEHWUS MpY peLleHun 3agad, AoKa3biBaTb OCHOBHbIE TEOPEMbI Kypca;

[Tomumo YKa3aHHBIX B JaHHOM pas3aeciic 3HaHPIl>’I, B TpeGOBaHVIS{ K YPOBHIO NIOATOTOBKH BKJIFOHAIOTCS TAKXKE 3HAHUS, HGOGXOJII/IMI)IC JJI4 OCBOCHUS NEPCUUCIICHHBIX HUXE ymeﬂnﬁ.



BbIYMCHATL JIMHENHbIE SIEMEHTbI U YIbl B MPOCTPAHCTBEHHbIX KOH(Urypauusix, nnowanmn NnoBepxXHOCTeN NPOCTPaHCTBEHHbIX TeN U UX NPOCTENLLIMX
KOMOUHAaLNIA;

e MPUMEHSATb KOOPAVMHATHO-BEKTOPHLI METOZ ANS BbIYUCIEHUS] OTHOLLEHWIA, PACCTOSIHUI U YITIOB;
o CTPOUTb ce4YeHNA MHOrorpaHHMKOB;
YyebHOoO-MeToOONYECKNN KOMIMIEeKT
Cnncok Jureparypbl
1. Teomerpus, 10—-11: Yueb. s obmeoopazosar. yupexaenuit/ JI.C. Aranacs, B.®. byry3os, C.b. Kagomies u ap. — M.: IIpocsemenue, 20017.
2. 3uB B.I'., Mennep B.M. [lngaktudeckne matepuansl no reometpun gns 10 kn. — M.: NpoceeLueHne, 2015.
3. Hay4yHo-TeopeTnyeckuit n metTognvecknin xxypHan «MaTtemaTtumka B LLKONEe»
4. ExeHepenbHoe y4yebHO-MeTOaAMYECKOE NpUnoXeHue K raseTe «lepBoe ceHTsOpsa» MaTtemaTtuka
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6. EavHbIn rocygapctBeHHbI ak3ameH 2006-2008. matematumka. Y4ebHO-TpeHUPOBOYHbIe MaTepuans! Ans noarotosku ydawmxesa / PUMU-M.:HTennekT-LieHT,
2005-2007.
7. Bb.I'. 3uB. [lugaktuueckue Matepuaisl 1o reomerpuu 1 11 knacca. — M. Ilpocsemenue, 2015.
8. 10.A.T'maszkos, N.U. FOnuna, B.®. byry3oB. Pabovas Terpanp o reomerpun s 10 kmacca. — M.: [Ipocsemenne, 2018.
9. B.®. byrysos, FO.A. I'mazkos, N.1. FOnuna. Pabouas tetpanp no reomerpun ais 11 kmacca. — M.: Ilpocsemenue, 2018.
10. B.T". 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpun st 7 — 11 kmaccos. — M.: [IpocBemenue, 2003.
11. C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 xitaccax: MeTtoauueckue pekoMeHauu K yueOnuky. Kuura mis yunrens. — M.:
[Ipocsemienue, 2001.
TemaTnuyeckoe NJIAHUPOBAHUE
Ne TEMA K/P Bceero
Yacon
10 KJIACC
1. AKCHOMBI CTEPEOMETPUH U UX CIIEICTBUS 1 5
2. [TapannenbHOCTh NIPSIMBIX U TNIOCKOCTEN 2 20
3. [lepneHANKYISIPHOCTH MPSIMBIX U TUIOCKOCTEH | 1 20
4, MHOrorpaHHHKH 1 13
S. BekTopsl B npocTpaHcTBe 1 7
6. Htorooe noBTopeHue 1 5
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COILEPXKXAHUE TEM YYEBHOI'O KYPCA
10 xkiaacce (2 4 B Hegenro0, Bcero 70 4)
1. BBenenue (AKCHOMBI CTEPEOMETPHUH U MX CJIeACTBHA). (5 4).

[IpencraBienne pazaena reoMeTpur — crepeoMeTpur. OCHOBHBIE TTOHATHS CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPUN U UX
cienctBusi. MHOTOTpaHHUKU: KyO, Mapalijiesienure]l, MpIMOYTOJIbHBIN MapasuieNenumnes], mpu3Ma, npsmas npusma, npaBuibHas
npu3Ma, NupaMuja, mpaBuiibHas nupamuja. MoaenupoBaHuEe MHOTOTPAHHUKOB M3 PA3BEPTOK M C MOMOIIBIO T€OMETPHUECKOTO
KOHCTPYKTOpA.

Heab: osnakomums yuawuxcsi ¢ OCHOBHLIMU COUCMEAMU U CROCOOAMU 3A0aHUA NIOCKOCMU HA 6ase 2pynn akcuom
cmepeomempuu U ux c1e0Cmeuil.

OcHOBHasA 1€ b— cHOPMHPOBATH MPEACTABICHUS YUAITUXCSI 00 OCHOBHBIX MOHSATHAX U aKCHOMaxX CTEPEOMETPHUH,
MMO3HAKOMUTh C OCHOBHBIMH IIPOCTPAHCTBEHHBIMU (PUTYpPAMU U MOJICTTUPOBAHUEM MHOTOIPAaHHUKOB.

OcoOeHHOCThIO yueOHHMKA SIBJISIETCS paHHEE BBEJICHHE OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYyp, B TOM YHCIE,
MHOTOTPaHHHUKOB. JlatOTCS HECKOJIbKO CIOCOOOB W3TOTOBIICHUS MOJIENIE MHOTOIPAHHHMKOB W3 Pa3BEPTOK U T€OMETPUUYECKOTO
KOHCTpYKTOpa. MojenupoBaHie MHOTOTPAHHUKOB CIYKHUT BaXHBIM (DaKTOPOM Pa3BUTHsI MPOCTPAHCTBEHHBIX MPEJCTaBICHUMN
YUAIIAXCS.

2. ITapa/1eJIbHOCTH MPAMBIX M INIOCKOCTEH. (20 1).

[lepecekaromuecs, mnapaiebHble W CKpEIIMBAIOIIMECs TNpsiMble B TpocTpaHcTBe. Kiaccudukaius B3auMHOTO
PaCIIOJIOKEHUS IBYX MPAMBIX B MpocTpaHCcTBE. [Ipu3Hak ckpemmBaronmxcs npsaMbsix. llapamienbHOCTh TPSAMON M IIJIOCKOCTH B
npoctpancTBe. Kiaccudukaius B3aMMHOTO pacloONOXKEHUsS MTpsSMOM M IIOCKOCTH. [Ipu3HaK mapayiebHOCTH TPSMON U
mockoctu. IlapamienbHocTh JBYX 1uiockocTeil. Knaccudukanms B3aMMHOTO pPacmoyioKeHUsl JBYX IuiockocTed. I[lpuzHax
napajuieIbHOCTH JABYX IUIOCKOCTe!. [Ipr3Haku napamiebHOCTH JBYX MPSIMBIX B TPOCTPAHCTRBE.

Hean: oams yuawumcs cucmemamuieckue 3HaHUs 0 NAPAIIETbHOCIU NPAMBIX U NIOCKOCMEL 8 NPOCMPAHCMEe.

OcHOBHAas 1 eab— chopMupoBaTh MPEACTABICHUS YYAIIUXCS O MOHITUU MapaJUICILHOCTU U O B3aMMHOM
PaCIIOJIOKEHUU TMPSIMBIX U TJIOCKOCTEM B MPOCTPAHCTBE, CUCTEMATUYECKHM HM3YYUTh CBOWCTBA MapajUIeNbHBIX MPSIMBIX U
MJIOCKOCTEH, TMO3HAKOMUTH C TOHSATUSMHU BEKTOpa, MapajuieIbHOr0 IMEPEeHOca, MapauieIbHOTO MPOEKTUPOBAHUS W HAYyYHUTh
M300pakaTh MPOCTPAHCTBEHHBIC (DUTYPHI HA TUIOCKOCTH B MAPAJLICIILHOM MPOEKITUH.

B nannoii Teme 00001Iat0TCS M3BECTHBIE U3 TJIAHUMETPUM CBEJEHUS O MapajuIeNbHBIX MPsIMBIX. BombIinyto momois npu
WJUTIOCTPALMK CBOMCTB MapalIEIbHOCTH U IIPU PEIICHUH 3a/1a4 MOT'YT 0OKa3aTh MOJIEIM MHOTOTPAHHHUKOB.

3/1ech K€ ydaluecs 3HAKOMSITCS C METOJOM HM300pa)K€HUs MPOCTPAHCTBEHHBIX (DUTYp, OCHOBAaHHOM Ha TMapayljIeIbHOM
MIPOCKTUPOBAHUH, TTOJIYIAIOT HEOOXOIUMbIE TIPAKTUUECKHNE HABBIKU MO0 M300paKEHUIO MPOCTPAHCTBEHHBIX (PUTYp Ha TIIOCKOCTH.
Jyist yriyOJIeHHOTO M3YYEHUsI MOTYT CIIYKUTh 33/1a4i Ha TIOCTPOCHHUE CEUECHUI MHOTOTPAHHUKOB TIIIOCKOCTHIO.

3. IllepnieHAUKYJSAAPHOCTD NMPAMBIX U ILTIOCKOCTEM. (20 4).
Yron mexay npsAMbIMUA B MpocTpaHCTBE. llepneHauKyaspHOCTh MpsIMBIX. [lepneHauKyaspHOCTh MPSIMOM W TIOCKOCTH.



[Ipu3Hak nmeprneHauKyJIApHOCTH MPSAMOM M IUIOCKOCTH. OpTOroHanbHOE NpoeKTupoBaHUE. [leprneHauKkynsp U HakJIOHHAs. YTOIl
MEXIY TPSIMOU M IUIOCKOCTBIO. JIByrpaHHbIM yros. JIMHEHWHBIM yroa ABYTpaHHOro yria. l[lepneHIuKyIapHOCTh ITHIOCKOCTEM.
[Ipu3Hak nepneHANKYISIPHOCTH ABYX INIOCKOCTEN. PaccTosiHuE MEXTYy TOUKAMH, IPSIMBIMHU U TIOCKOCTSIMH.

Hean: dams yuawumcs cucmemamuueckue 3HAHUSL O NEPNEHOUKVIAPHOCU NPAMBIX U NJIOCKOCMEU 8 NpOCMpPAaHCmee,
88ecmu NOHAMUE Y2lI08 MeNCOY NPAMBIMU U NAOCKOCHAMU.

OcHOBHasg 1 eab— chopMUPOBATH MPEACTABICHUS YYAIIUXCS O MOHATHUSAX MEPIECHIUKYISIPHOCTU MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE, CUCTEMATHUYECKU M3YYUTh CBOMCTBA MEPHEHIUKYISPHBIX MPSIMBIX U IUIOCKOCTEU, MTO3HAKOMUTH C
MOHSATUEM TICHTPATHLHOTO MPOSKTUPOBAHUS M HAYYHTh M300pakaTh MPOCTPAHCTBEHHBIC (UTYPHI HA IUIOCKOCTH B IEHTPATHHOU
IIPOCKIINH.

B manHOl Teme 0000MIat0TCsI M3BECTHBIC U3 TUTAHUMETPHUH CBEIACHUS O MEPICHANKYJISAPHBIX MPSAMBIX. BOJBIIYIO TOMOIIIH
MPY WUTFOCTPALIMKU CBOMCTB MEPHEHIUKYIISIPHOCTHA U IIPU PELIEHUM 33]1a4 MOTYT OKa3aTh MOJIEIIA MHOTOTPAHHUKOB.

B kadecTBe JOMOJIHUTENBHOIO MaTepuaja y4Yalluecs 3HAKOMSTCS ¢ METOJAOM H300pakKeHHs] IMPOCTPAHCTBEHHBIX (DUTyYp,
OCHOBAaHHOM Ha IEHTPaJIbHOM NPOEKTHpOBaHUHM. OHHM Yy3HAIOT, YTO LEHTPAIBHOE MPOEKTUPOBAHHUE HCMOJIB3YETCS HE TOJBKO B
T€OMETPHUH, HO U B KUBOMHUCH, (poTOorpaduu U T.1., YTO BOCIPHUATHE YEIOBEKOM OKPY>KAIOIIMX MPEIMETOB MOCPEICTBOM 3PEHUS
OCYIIECTBJISIETCSL TI0 3aKOHAM LIEHTPAJIBHOTO MPOEKTUPOBAHUS. Y4Ualluecs MOoay4daloT HEOOXOAUMbIe MPAKTUYECKUE HABBIKU IO
M300paKEHUIO IPOCTPAHCTBEHHBIX (DUTYP Ha TJIOCKOCTH B IIEHTPATIBLHOM MPOEKIIUU.

4. Muororpanuuxku (13 u).

MHororpaHHbI€ yIiibl. BbITyKiible MHOTOTPaHHUKHU U UX CBOUCTBA. [IpaBuiibHbIE MHOTOIPAaHHUKH.

Hean: cpopmuposams y yuawuxcsa npeocmasienue 06 0OCHOBHbIX 8UOAX MHO202PAHHUKOB U UX CBOUCMBAX, PACCMOMPEmy
npasuibHble MHO202PAHHUKU.

OCHOBHAas 1 €Jb— IMO3HAKOMUTh YYAIUXCSA C MOHITUAMU MHOTOTPAHHOTO YIJla U BBITYKJIOTO MHOTOTPAHHUKA,
paccMOTpeTh TeopemMy OWjepa U €€ MNPUWIOKEHUS K pEeHIeHUI0 3adad, cQOopMUpOBaTh MPEACTABICHHUS O MPABUIbHBIX,
MOJYIPABWIBHBIX U 3BE€3A4aThIX MHOTOTPAHHUKAX, MIOKA3aTh MPOSIBJICHUSI MHOTOIPAaHHUKOB B TPUPOJAE B BUAE KPUCTAIIIOB.

Cpenu mnpocCTpaHCTBEHHBIX (uryp oco0oe 3HaUY€HHME UMEIOT BBINYKIbIE (UTYPhl M, B YAaCTHOCTH, BBIMYKJIbIC
MHOTOrpaHHuku. Teopema Oinepa 0 yucie BEpPIIMH, peOep M IpaHel BBIMYKIOrO0 MHOTOTPAaHHUKA WUIPAaeT BaXXKHYIO POJIb B
pPa3NUYHBIX O00JIACTAX MAaTeMaTUKH W €€ MpUJIoKeHUsX. [Ipu u3ydeHuu MpaBUIIBHBIX, MOJYNPABUIBHBIX M 3BE3AYaThIX
MHOTOTPAHHHUKOB CJIETyEeT MCIIOJIH30BaTh MOJIET 3TUX MHOTOTPAHHUKOB, M3TOTOBJIEHWE KOTOPBIX OMKMCAHO B YUYCOHHKE, a TAKKe
rpadguuecKkue KOMIBIOTEPHBIE CPEICTBA.

5.BekTopbl B ipocTpancTie (74).

Bektopsr B mpoctpancTBe. KomumHeapHsle W KOMIUIaHapHble BEKTOpbl. llapamnensnsiii nepeHoc. IlapannensHoe
MIPOCKTUPOBAHWE M €ro cBoicTBa. [lapamnenpHbie mpoeknuu MmIocKux ¢uryp. M3o0pakeHne MpoCTpaHCTBEHHBIX (UTYp Ha
mockoctu. CeueHusi MHOTOTPaHHUKOB. MlcTopuyeckre CBEEHUS.

Heaw: cgopmuposame y yuawuxcs nowsmue 6exmopa 6 NpOCMPAHCMEe, pPACCMOMPEmb OCHOBHble Onepayuu Hao



BEKMOPAMU.
6.IToBTOpenue (54).
Hean: nosmopums u 0606wums mamepuan, uzyyennsiii 6 10 knacce.

KasengapHo- temaTudeckoe njianHuposanue no reomerpum 10 kiace k yueonuky JI. C. Aranacsan, B. @. byry3os, C.
b. Kagomues u ap. - M.: IIpocsemienue, 2012

Hamn Koa JlaTa
MEHO nie DJIeMeHTBI
Ne | panm CTB Tun JIEMEHTBI TpeboBanus k Bun OTOMHA- mnan | Gakr
Tema ypoka Coep KaAHUA YPOBHIO OATOTOBKH KOHTP
n/n ¢ 0 | Ypoka ypoka 00y4aromuxcst oIt TeJabHOro
pas3l gac coaepKaHus
eaa 0B
1. OcCHOBHEBIE 1 VOHM 1) Crepeomerpust 3HATh: OCHOBHBIE ITOHITHS Bxomgno | I'eomeTpu-
W TTOHSITHS Kak pazjaen CTEPEOMETPUH. Y METh: 51 YeCKHE Teja B
~—  |CTEepeOMETpHHU. TEOMETPHUH. pacro3HaBaTh Ha KOHTPO | OKpY’KaroIlIeM
Q:) " AKCHOMBI 2) OcHOBHBIE YepTexKax U MOAEISAX b MHpE
T O|cTepeoMeTpun MOHSITHUS CTe- MIPOCTPAaHCTBEHHBIE (HOP- (ocHOB-
% = pPEOMETPHH: TOUKA, MBI HBIE TI0-
o 7 npsiMasi, MI0CKOCTb, HATUS
5 MIPOCTPAHCTBO TUJTaHU-
§4€Tp1/m




rapajulIeIbHbIX
MPSMBIX

MMpsAMBIX B IMIPOCTPAHCTBE,
HCIIOJIB3Ys OIIPCACICHUC
MapaJuICJIbHBIX ITPAMBIX

HekoToprle KY 1) ITonstre 06 3HAThH: OCHOBHBIE aKCUOMBI | V() JlemoHcTparys
CIIEJICTBHUS U3 aKCHOMaTHYECKOM CTEPEOMETPUH. Y METh: akcuomsel Al ¢
aKCUOM MOCTPOEHUHU CTEPEO- | OMHUCHIBATH B3AMMHOE TTOMOIITBIO
METPHUH. pacIojioKeHNEe TOYCK, OKpY>KarOIIHNX
2) CnenctBus u3 MPSIMBIX, TIJIOCKOCTEN C MpeAMETOR
aKCHUOM TTOMOIIBI0 AKCHOM 3anuch B3a-
CTEpPEOMETPUU WMHOTO
PaCIIOIOKEHUS
TOYEK, MPSIMBIX
U MJIOCKOCTEH C
MTOMOUIBIO
CHMBOJIOB
Perienue 3anau v3uUM | 1) Illonstue 06 3HaTh: OCHOBHBIE aK-
Ha MPUMEHEHUE AKCMOMaTUYECKOM CHOMBI CTEPEOMETPHH.
aKCHUOM IIOCTPOECHUHU CTEPEO- | YMETh: MPUMEHSTH
CTEPEOMETPUHU U METPHUH. AKCUOMBI IIPU PEIICHUHU
UX CJIEJCTBUI 3aja4
Pemenue 3agau Y3UM | CnenctBus u3 3HaTh: OCHOBHBIE aK-
Ha MPUMEHEHUE AKCHOM CHOMBI CTEPEOMETPHH.
aKCHUOM YMeTh: NPUMEHSTH
CTEPEOMETPUHU U AKCUOMBI IIPU PEIICHUHU
WX CJIEACTBUI 3aja4
Pemenue 3agau V3UM 3HATH: OCHOBHBIE aK- CPNel
Ha MPUMEHEHUE CHOMBI CTEPEOMETPHH. (15
aKCHUOM YMeTh: NPUMEHSTH MUH)
CTEPEOMETPUHU U AKCUOMBI IIPU PEIICHUHN
WX CJIEACTBUI 3a1a4
»w |[lapannenpHble YOHM 1) Bzaumuoe 3HaTh: onpeeIeHUE Okcnpec | [lapannenbHbie
% % npsiMbIE B pacroyioxxeHue napajvieIbHbIX MPSMBIX B c- MpsIMBbIE B ap-
9 2 JHpocTpaHcTBe MPSIMBIX B TIPO- MIPOCTPAHCTBE. Y METh: KOHTPOJI | XUTEKTYpE U
i %é g CTPaHCTBE. aHATM3UPOBATH B b CTPOUTEIHLCTBE
E l; g 2) [NapannensHble MPOCTEUIINX CIIydasx
5 g MpsIMbIE, CBONCTBO B3aUMHOE PaCIOJI0KEHHE
g2
&
o,
=




napajijiCJIbHOCTH HpHMOﬁ n

7. [TapannensHbie KY JlemMma o HNPK
psIMbIE B IepeceueHu
IIPOCTPAHCTBE, IJIOCKOCTH
[apajuIeIbHOCTD napajuieIbHbIMU
TPEX IPSIMBbIX npsmeiMu. Teopema
0 Tpex
HapajuIeIbHBIX
IPSIMBIX
8. [TapamiensHbIe Y3UM 1) B3aumnoe 3HaTh: oNpeeIeHUE nPa
IpsIMbIE B pacrnosoxeHue [apajuIeJIbHBIX IPSIMbIX B
IIPOCTPAHCTBE, IPSIMBIX B IIPO- IIPOCTPAHCTBE. Y METh:
[1apaJuIEIbHOCT CTpPaHCTBE. aHaJIM3UpPOBATh B
b TPEX MPAMBIX 2) IapannensHble IIPOCTEHMIINX CITydasx
HpsiMbl€, CBOMCTBO B3alMHOE PacloIOXKEeHUE
napajuIeIbHbIX IIPSIMBIX B IPOCTPAHCTBE,
MPSIMBIX UCIIOJIb3YS OIIpE/IeTICHHUE
11apAJUIEIBHBIX IPSIMBIX
0. [TapamrensHOCTB KY [TapamiensHOCTB 3HaTh: MPU3HAK Ia- @O0
NPSAMON 1 NpSAMON 1 paIeIbHOCTH MIPSMOU U
IJIOCKOCTH IJIOCKOCTH, MPU3HAK | IIJIOCKOCTH, UX CBOMCTBA.
NapajlIeIbHOCTH VYMeTh: onuchIBaTh
psIMOM U B3aMMHO€ PACIIOJIOKEHUE
IJIOCKOCTH IPSIMOM U TUIOCKOCTH B
IIPOCTPAHCTBE
10| ~ ITapamiensHOCTB Y3UM [TapamiensHOCTD 3HaTh: IPU3HAK Ia- 0l0)
S psIMON 1 MpsIMO 1 PaJIENIbHOCTH NPSMOM 1
2 IJIOCKOCTH IJIOCKOCTH, MIPU3HAK | IIJIOCKOCTH, UX CBOMCTBA.
E MapaJlIeIbHOCTH VYMeTh: ONUCHIBATH
% >§ IPSIMON U B3alMHOE PACIIOJIOKEHHE
a 5 IJI0CKOCTH MPSIMOM U TJIOCKOCTH B
5 3 IPOCTPAHCTBE
11 % Ei Pemenue 3amau Ha YOC3 | IlpuszHak na- 3HaTh: MPU3HAK Ma- Texymm
é g NapajIeIbHOCTb paJIENbHOCTH paJIIIENIBHOCTH NIPSAMOM 1 174
o K| npsMoi u psIMOM U IIJIOCKOCTH. Y METh:
E IJI0OCKOCTH IJIOCKOCTH, UX IIPUMEHSTH IPU3HAK IIPU
% CBOICTBa JI0Ka3aTeIbCTBE
=

IIJIOCKOCTH




12 CxpemuBarommecs 3HaTh: ONpeeeHHE U
MpsiMbIC MPHU3HAK CKPEIINBALO-
CkpenuBaroniu VOHM HIUXCS IPSIMBIX. Y METh! VP
ecsl IpsIMbIe pacmo3HaBaTh Ha YepTekKax
U MOJIEJISIX
CKPEIIMBAIOIINECS TIPSIMbIC
13 CxpeuuBarommecs 3HaTh: ONpeeICHUE U Tpadpnu
MpsIMbIC MPU3HAK CKPEIIUBAFO- ccKas
CkpenurBaroniu Ky HIUXCS IPSIMBIX. Y METh! pabota
ecsl IpsIMbIC pacmo3HaBaTh Ha YepTexKax (10
U MOJIEJISIX
MHH)
CKPEIIMBAIOIINECS TIPSIMbIC
14 Vsl ¢ KY Yron mexny 1Byms Nmetsb npencrasieHue oo Texymu
COHAITPaBJICHHBIMU MPSIMBIMA yriiax Mexay mepece- i, d0O
>§ CTOPOHAMHU, YroJl KaIOIIKUMUCS, TTapaienb-
& MEXTy TIPSIMBIMU HBIMH U CKPEIIUBAOIIN-
o MUCS IPSIMBIMU B TIPO-
5 CTPAHCTBE. Y METh:
g HAXOJHUTh YTOJI MEXIY
= IPSIMBIMH B TIPOCTPAHCTBE
~ Ha MOJIENN KyOa
15 E Pemenue 3anay Ha YOC3 3ajauu Ha Ha- 3HaTh: KaK OMpeesieTCs Texymm | [lapamnensHoe
= HaXO0XJICHUE yTIia XOXKICHHE yTiia YTOJI MEXAY IPSIMBIMHU. i MPOEK-
?i MEXTy TIPSIMBIMU MEXTy TBYMS YMeTh: pemarh mpo- TUPOBAHUE
= MPSIMBIMU cTeillre cTepeoMeTpu-
= YyecKHe 3a7a4l Ha Haxo-
8 JKICHHUE YTII0B MEXKIY
E PSIMBIMH
16 5 Oo6o0maromuit YOC3 Cucrematuzanus 3HaTh: KaK ONpENEIsAeTCs Texymn | [TapamnensHoe
= YPOK 10 TeMaM 3HaHUU IO TeMaM YToJI MEXAY IPSIMbIMHU. i, IPK | mpoexTupoBanu
§ «AKCHOMBI YMeTh: pemath npo- e
% CTEPEOMETPUI», CTEHIIIe CTepEeOMETPH-
= [TapannensHOCTb YecKHe 3a/1a4i Ha HaXo-
IPSIMOU 1 KJICHHUE YTJIOB MEXTY
TJIOCKOCTH PSIMBIMU




17 KontponbHas VII3Y KonTpomnb 3HaHmii 1 | 3HATh: ONpEETIECHUE 1 KPNe
pabota yMEHUH MPU3HAK MapauieIbHOCTH 1
Ne 1 o Teme: MNPSIMOM U MIJIOCKOCTH.
«AKCHOMBI VYMeTh: HaXOUTh Ha
CTEPEOMETPHU. MOJIEJISAX TTapajuiesienuIe/1a
[TapanneasHOCTD napasiebHBIE,
pAMON 1 CKpPELIHUBAIOLINAECS U TIe-
IUIOCKOCTHY peceKaroImecs MpsMbIe,
OIIPEACIATh B3aHMHOC
PACIIOJI0KCHUE IIPSIMOU B
IJIOCKOCTH
18 Ananns 5 VOHM HapaJ'IJ'IeJ'IBE-IOCTB 3HaTh: oNpeaciIcHUE, Texymmu
KOHTPOJIbHOU IIOCKOCTEH. MPU3HAK [APAUICIbHOCTH it , UP]T
paboTHI. [Ipu3znax ITIOCKOCTEH, mapaieIbHBIX
[TapanmnenbHOCTD MapajijIeIbHOCTH IJIOCKOCTEH. YMETh: pelaTth
IUIOCKOCTEHA. JIBYX TIJIOCKOCTEM 3aJla4u Ha JOKa3aTeIbCTBO
[IpuznHak MapajyIeIbHOCTH IIOCKO-
Pl MapajIeIbHOCTH CTEH C MOMOIIBIO MpHU3HAKa
E JIBYX TJIOCKOCTEH MapajieIbHOCTH
Q IUIOCKOCTEH
o) 5 = P
19| = CBolicTBa KY CBolicTBa mna- 3HaTh: CBOMCTBA Ia- Tect
Q apauIeIbHBIX paIeIbHBIX paJlICIbHBIX IIJIOCKOCTCH. (10
g TJTOCKOCTEH IIOCKOCTEH YMeTh: IPUMEHSTh MUH)
= MPU3HAK ¥ CBOMCTBA IIPU
~ pEeLICHHUH 3a]1a4
20| * Pemenue 3azxad 1o V3UM | llapannenbabie 3HaTh: OIpeICIICHHE, MJINel
0 teme «CBOMCTBa IUIOCKOCTH: NPU3HAK, | IpU3HAK, CBOWCTBA Ia-
E TapasiebHbIX CBOMCTBA YMETh: paIENbHBIX TUIOCKOCTEN
. TTOCKOCTEH» BBINOJIHITE YEPTENK
= MO0 YCIOBHIO 3aJa4H
21 ﬁ Tetpasp, KY 1) Terpasap 3HaTh: 2JIEMEHTHI TeTpadApa | Okcmpe | PasBepTka
5 (BepumHBI, pedpa, 1 TTapajuiesienuIe/ia, cc- TeTpasipa,
o rpaHu). CBOMCTBA MPOTHBO- KOHTPOJI | Mmapasiese-
E 2) N3o0paxeHue MTOJIOKHBIX TpaHel U ero b (10 nuIe1a
= TeTpaszJpa Ha JaroHajeu. MUH)
g IIOCKOCTH YMeTh: pacrio3HaBaTh Ha
§ YepTekKax U MOJIEIIAX
S, napajuieJeuIe; ] ¥ TeT-
< pasap u u3o0pakath Ha
= IJIOCKOCTH
22 [Tapamnenenunen Ky 1) IMapamnenenumnen P/

(BepumHBI, pedpa,
rpaHu).

2) N3obpaxenue
napajiesenume/a Ha
TJIOCKOCTH




TJIOCKOCTEH TIPH J10-
Ka3aTelIbCTBE MOI00us
TPEYTOJILHUKOB B IIPO-
CTPAHCTBE, I HAXOXKACHUS

23 Pemenue 3amau KY Ceuenne TeTpadpa U | YMETh: CTPOUTH CEUCHME _ | @0
Ha ITOCTPOCHHUE napajuiesenumnesaa ITIOCKOCTBIO, TTapajIjIeIbHON
CEeUCHUM rpaHsIM Mapaiiesenuneaa,
TeTpadipa; CTPOUTH
JIHaroHajJbHbIC CCUCHHS B
napajuieyienuIesie,
TEeTpadJipe; CCUCHUS
IUIOCKOCTBIO0, MPOXOIAIICH
yepe3 pedpo U BEPIIUHY
napajuiesenuIeaa
24 Pemenne 3amaq YyOC3 Ceuenne TeTpadzpa U | YMEThb: CTPOUTH CEUCHUE I'papuy | Samaum Ha
35 10 TeMe napajuiesenume/1a IJIOCKOCTBIO, ITApAJIICILHON | ecKas IIOCTPOCHHUE
= «Terpasap. rpaHsM Mapaiieenuneaa, paboTta | ceueHHUU
8 ITapan- TeTpadpa; CTPOUTH (20
&z JICTICTIUTIC JIMaroHajJbHbIC CCUCHHS B MUH)
8 napauleJICUuIIee,
= TeTpadJipe; CCUCHUS
= IUIOCKOCTBIO, IIPOXOISIICH
= yepe3 peopo U BEPIINHY
bl napajuieenuIea
25 2 KonrponbHas IIpo- 1) Ilepecekaromuecs, | 3HaTh: ONPEACICHUE U KPNe
= pabota BepKa | MapajuielIbHbIC U MPHU3HAKY NapaljIeIbHOCTH 2 M
a Ne 2 o Teme: 3HAHUK | CKPEIIMBAIOIINECS IJIOCKOCTH. YMETh: CTPOUTH
= «[lapannenbHOCTh U yMe- | NIpsIMBIE. CEUCHHMS Iapajuielienuneaa
A MPSIMBIX U HHH 2) IlapamienbHOCTh | ¥ TE€Tpa’apa MIOCKOCTHIO,
S IUIOCKOCTEI» PSIMOH B mapajieIbHOU TpaHH;
o TJTIOCKOCTH. IIPUMEHSATE CBOMCTBA Ia-
E 3) IlapamienbHOCTh | PajUICIbHBIX PSIMOM U
5 TTOCKOCTEH IJIOCKOCTH, MapaJIeTbHBIX
5
=
<
]

CTOPOHBI OJTHOTO U3
TPEYTroJIbHUKOB




26

27

28

29

[TepnieHIUKYASAPHOCTD MPSMBIX M IIOCKOCTEH(20 qaCOB)

Anamus KP Ne 2. VOHM | Ilepnenauky- 3HaTh: oNpeaeIcHne DO [lepnenan-
ITep- JIIPHOCTD TIPSIMBIX, MEePIEeHANKYIISIPHBIX KYJSPHOCTD
MEeHAUKYIISIPHBIE ——— MPSMBIX, TEOPEMY O Ia- IPSAMBIX U
MpsSMbIC B . paJUIENbHBIX MPSIMBIX, TJIOCKOCTEH
IIPOCTPAHCTBE, TUIOCKOCTH, CBOMCTBA | rjepreHANKyIPHBIX K
rapasuiebHbIe NPSAMBIX, IIEPIIEH- TpeThel MPSIMOIL; orpe-
IpsIMBIEC, JUKYISIPHBIX K ACJICHUC HpﬂMOUﬁ, rnep-
nepHeHUKYJIIsIp- UIOCKOCTH. HeHIII/IKy.HHijI’OI/I K I1JI0C-
HBIE K TUIOCKOCTHU KOCTH, M CBOMCTBA MPSIMBIX,
MEePIECHANKYIISIPHBIX K
IJIOCKOCTH. Y METh:
pacro3HaBaTh Ha MOJEAX
MEePIECHANKYIISIPHBIE TIPSIMbIE
B POCTPAHCTBE;
KCIIOJIb30BAaTh MPU PELICHUU
CTEPEOMETPUUECKHUX 3a/1a4
teopemy Iludaropa
[Tep- KY [lepienaukynspHable | YMETh: pacro3HaBaTh Ha d0
TCHIUKYIISIPHBIC MpsSIMBIC B MOJIENSAX MEPIICHINKY-
MIPSIMBIC B MPOCTPAHCTBE, JIIPHBIE MIPSMBIE B IIPO-
MPOCTPAHCTBE, mapajuielbHbIe Ipsi- | CTPAHCTBE, UCIOIL30BaTh
rapasiebHbIe MBbIC, IIpU PELICHUH CTEPEO-
MpsIMbIE, NEPIEHAUKYIIAPHEIE | METPUYCCKUX 33]1a4 TEO-
NEPUECHAUKYIISP- K IJIOCKOCTH pemy Iludaropa
HBIE K TUIOCKOCTH
ITpuznak VOHM | Ilpuznak nep- 3HaTh: MPHU3HAK TIep- DKcrpe
MEepIEeHANKY- IICHIUKY/ISIPHOCTH MEeHAUKYJISIPHOCTH TIPSIMOM cc- [IpuMeHeHuE B
JIAPHOCTH MPSIMOM pAMON 1 U TUIOCKOCTH. Y METB: KOHTPOT | crpouTesbeTe
U IUIOCKOCTH TUTOCKOCTH MIPUMEHSTh MPU3HAK TIPU b
pIe)HleHI/II/I 3az[1;q Ha P (7 mun) | M APXHUTCKTYPC
JI0Ka3aTeJIbCTBO
MEePIECHANKYIISIPHOCTH
MPSAMOM K TIJIOCKOCTH Ta-
pajienorpaMmma, pomoa,
KBaJipaTa
[Tpusznak V3UM | IIpusnak nep- 3HaTh: IPU3HAK TEp- DKcmpe
TIePIICHINKY- IICHIUKY/ISIPHOCTH MeHIUKYIISIPHOCTH TIPSIMOM cc- [IpuMeHeHnE B
JISPHOCTH TIPSIMOM MIPSIMOH 1 Y TUTOCKOCTH. Y METh: KOHTPOT | orhopTesbeTBe
Y IUIOCKOCTH IUIOCKOCTH MIPUMEHSTH IMPU3HAK TIPH b
pEIJ_IeHI/II/I 3aj:[];q Ha P (7 mun) | W APXUTCKTYPE
JI0Ka3aTeIIbCTBO HNPK
MEePIEeHANKYISIPHOCTH

MPsIMOM K MJIOCKOCTH Ma-
paienorpamma, pomoa,
KBaJIpaTa




30

31

32

33

34

[TepneHAUKyYISAPHOCTD MPSAMBIX U IIOCKOCTEH(20 qaCOB)

[lepnenauky-

3HaTh: TEOPEMY O MPSIMOH,

Eggfd?%? 0 JISIPHOCTH TPSIMOM U MEePHSHANKYJIIPHOMN K
TIepIICHHKYIIAD KY TJTIOCKOCTH IJIOCKOCTH. Y METh: ®O
HOI K MIPUMEHSITh TEOPEMY JJIsI
TJTIOCKOCTH PCIICHIA
CTEPEOMETPUYECCKUX 3a7a4
Pemenue 3agau no V3UM | llepnenauky- VYMeTh: HaXOJIUTh pac- CP
TeME JISIPHOCTb TPSIMBIX, CTOSIHUE OT TOYKH, JIe- (20 mrm)
«Ilepnenauxynsp- MpsIMOA U JKalle Ha IpsSMOH, Tiep-
HOCTB IIPSIMOM U MJIOCKOCTH IICHIUKYJISIPHOM K IIJIOC-
ILUIOCKOCTHY KOCTH KBajpara, mpa-
BHJIBHOTO TPEYTrOJIbHUKA,
pom0Oa 0 UX BEPIIHUH,
HCTIOJIb3YsI COOTHOIICHUS B
MPSIMOYTOJIBHOM Tpe-
YTOJIbHUKE
Paccrosinue ot 1) Paccrosinue ot Nmers: npencrasiaeHue o
TOHKH 110 TOYKH JI0 IJIOCKOCTH, | HAKJIOHHOM U €€ MPOEKIUU
IUIOCKOCTH. N
OT MPSAMOU 10 Ha IUIOCKOCTh. 3HATh:
YOHM | miockoctu, onpeeieHue pacCTOSTHUI
pPacCTOSHUE MEXKIY OT TOYKH JIO TIJIOCKOCTH, OT
napasuiebHbIMU MPSMOM J10 TIJIOCKOCTH,
TJIOCKOCTSIMU
Teopema o Tpex KY 1) Paccrosinne HMMeTs: ipeacTaBiIeHUE O Paccrosnue
MEepHEHIUKYISIpax MEXy Mapai- HAKJIOHHOM M €€ IPOCKIINHU PO MEX]1Y CKpEILIH-
JIETTbHBIMU Ha IUIOCKOCTh. 3HATh: BaIOIIUMUCS
TUIOCKOCTSIMH. onpezeeHue pacCTOSTHUI MPSMBIMU
2) IleprieHaAUKyYyAAp | OT TOYKH JO MJIOCKOCTH, OT
Y HAKJIOHHAas. MPSIMOM J10 TIJIOCKOCTH,
3) Teopema o Tpex PacCTOSHUE MEXKITY
NepHeHINKYISIpax napasuieIbHbIMU
TJIOCKOCTSIMU. Y METh:
HaXOJUTh HAKJIOHHYIO WU
€€ MIPOEKIIHNIO0, IPUMEHSIS
teopemy [Iudaropa
Teopema o Tpex V3UM 1) PaccTosiaue NmeTs: npencrabienue o
HEepHEeHINKYIPax MEKAY napan- HakJIoOHHOM 1 ee npoekimu | VPK,
JIETTbHBIMU Ha IJIOCKOCTh. 3HATh: @0
TUIOCKOCTSIMH. onpezieieHue PacCTOSTHUI

2) IlepnieHIUKYIISIP
Y HaKJIOHHAs.

3) Teopema o Tpex
MePIEeHIUKYIIApaxX

OT TOYKH JIO0 TNIOCKOCTH, OT
MPSIMOM JI0 TIJIOCKOCTH,
PACCTOSTHUE MEXKTY
napauieIbHbIMU
IJIOCKOCTSIMU. Y METh:
HaXO0JIUTh HAKJIOHHYIO WJIU
€€ TPOESKITUIO, TTPUMEHSIS
teopemy [Iudaropa
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[TepneHUKyYISIPHOCTD MPSAMBIX U IIOCKOCTEH(20 qaCOB)

Teopema o Tpex V3UM 1) Paccrosiamne Hmets: ipeacTaBieHue o Marema
MEepIEeHANKYISIpax MEXy Mapan- HAKJIOHHOM U €€ MPOCKIINHU TUYECKH
JIETTbHBIMU Ha IUIOCKOCTh. 3HATh: 51
IJIOCKOCTSIMU. OnpeeIeHue PacCTOSHUI JIUKTAHT
2) IleprieHOUKyASAp | OT TOYKH JO IJIOCKOCTH, OT
Y HAKJIOHHAs. MPSAMOM J10 TIJIOCKOCTH,
3) TeopeMa o Tpex paccTosTHUE MEKITY
MEePIEeHANKYISpax napasuiebHbIMU
IJIOCKOCTSIMU. Y METh:
HaXOJUTh HAKJIOHHYIO UJIH
€€ MPOEKIINIO0, IPUMEHSIS
teopemy Ilndaropa
Teopema o Tpex V31UM CoBepIeHCTBOBaH!
MEePIEeHANKYISIpax € HaBBIKOB PEIICHUS CPp
3a7a4
Yron mexny KY Yron mexny 3HaTh: TEOPEMY O TpeX ®O0
MpSAMON 1 NpSAMOU 1 MEepIEeHANKYIISIpax; onpe-
MIJIOCKOCTBIO IJIOCKOCTBIO JICJICHUE YTJIa MEXKITY
MPSMOU U TIIOCKOCTBIO.
VYMeThb: NPUMEHSTh
TEOpeMy O TpeX MEePICH-
JIUKYIISIpax MMPU PeIeHUHN
3a/1a4 Ha JI0Ka3aTeIbCTBO
MePIICHINKYISIPHOCTH JBYX
MIPSIMBIX, OIIPEACIISTH
pacCTOSTHUE OT TOYKH JI0
IJIOCKOCTH; N300paxkaTh
YIoJ1 MKy MPSIMOH 1
TJIOCKOCTHIO Ha YepTekax
JIByrpaHHbIi Ky 1) Ioustue YMeTh: HaXOIUTh Ha- dO0,
yToJI JBYTPAHHOTO yIJIa U | KIOHHYIO, €€ MPOCKIIHIO, PO
€ro JIMHEHHOTO yIJa, | 3HaTh JUIMHY IePIICHIN-
rpagyCHOM MEPBI KyJIsipa ¥ yroJl HaKJIOHa;
JIBYTPAHHOTO yTJia HaXOIUTh YTOJI MEXKTY
MPSAMON U TNIOCKOCTBIO,
HCIIOJIb3YSI COOTHOIIICHUS B
MPSIMOYTOJIBHOM Tpe-
YTOJIbHUKE
JIByrpaHHbIit V3UM | Otpabotka 3HaTh: onpeeIeHue U 0le)
YroJl ompeeseHus MpU3HAK TEPICHINKY-
JBYTPAHHOTO yTJia JISPHOCTH JIBYX IIJIOCKOCTEH.
YMeTh: CTPOUTh TUHEHHBIN
YTOJI IBYTPAHHOTO yTJia
JIByrpaHHbIN V3UM | CoBepuieHCTBOBaH 3HaTh: ompeeIeHUE 1 @0
yroJl W€ HaBbIKa MpU3HAK TEPICHINKY-

pelIeHus 3a1a4 110
TEeMe

JIAPHOCTHU JIBYX IIJIOCKOCTEM.

YMeTh: CTPOUTH JTMHEUHBIN
YTOJI ABYTPAHHOTO YIJIa




41 [lepnenaukysapa KY [Tepnienauky- 3HaTh: oNpeAcICHUE U []0)
OCTbh TIJIOCKOCTEM JIAPHOCTD MIPU3HAK TIEPIICH/IUKY-
IUIOCKOCTEH: JISPHOCTH IBYX MJIOCKOCTEH.
oIpeielIicHuE, YMeTh: CTpOUTh TUHEHHBIN
MPU3HAK . YTOJI IBYTPAHHOTO yIiia
42 [IpssMoyronbHBI KY )IIpsaMoyToabHBII 3HaTh: ONpeesIeHUE CPNel
i ma- napauieaenune/; MPSIMOYTOJILHOTO TIapa- 1 M
panneaenune, OIpEACIICHUE, Jenenunena, kyoa, CBom- (20
Ky0 CBOKCTBA. CTBa IPAMOYTOJBHOTO MHH)
2) Ky6 napajuiesienumena, kyoa.
YMeTh: IPUMEHSATH
CBOICTBA MPAMOYTOJIbHOTO
napajuieienuIieia mpu
HaXO0XJCHUU €T0 JUaro-
HaJIeH
43 Pemenue 3a71a4 Ha YOHM 3angnneHHe 3HaTh: OCHOBHBIE CBOMCTBA I'padu | ILnomanp
MPSIMOYTOJIBHBIHN CBOMCTB napajuieJIbHOTO yeckas | OpToro-
napajuieJenumne;y MPSIMOYTOJIBHOTO MIPOSKTUPOBAHUS TIPSIMOHA, paboTa | HaJIBHOM
napasuiesienumena OTpe3Ka, NMapauieIbHbIX (20 MPOEKIUU
OTPE3KOB. YMETh: CTPOUTH MUH) MHOTO-
napajiebHYIO MPOSKIUIO0 YTOJIbHUKA
Ha IJIOCKOCTH OTpe3Ka
TpeyroJibHUKa, mapasie-
JIorpaMma, Tpaneluumn
44 Pemenue 3agau YOC3 [Tepnienauky- 3HaTh: omnpeneacHue Kyoa, Pabota
10 TeMe JISPHOCTh MPSAMBIX M | Hapajuiesienuneaa. Y MeTh: o
«Ilepnenaukymsp- IJTOCKOCTEH: IpU3HA- | HAXOJIUTh JIUAroHajb Kyoa, KapTou
HOCTH KU, CBOMCTBA 3HATH €ro pedbpo u Kam
TIJIOCKOCTE Ha000pOT; HAXOJUTH YIOJI

[TepneHIUKYISPHOCTD MPSMBIX H

miockocTei(20 qaCOB)

MEX]Ty JUaroHaabio Kyda u
IJIOCKOCTBIO OJHOU U3 €ro
rpaHei; HaXOJUTh U3Mepe-
HUS TPSIMOYTOJILHOTO
napasuiesienure/ia, 3HaTb
€ro JIMaroHajb U yroj
MEXy JUaroHaabio 1
OJIHOM W3 rpaHel; HaXOJUTh
YTOJI MEXKTY TPAHBIO B
TUArOHAJILHBIM CEYEHUEM
MPSIMOYTOJIBHOTO
napajuiesenumnena, kyoa




45 KontponbHas IIpo- 1) Ilepnenau- YMeTh: HaXOUTh Ha- KPNe
paborta BepKa | KYJSIPHOCTH MPSIMBIX | KIIOHHYIO HJIH €€ ITPOCK- 3
N» 3 o Teme: 3HAaHUN | U IJIOCKOCTEM: LU0, UCTIOJNIB3YS COOT-
«IIep- U yMe- | IPU3HAKHU, CBOKWCTBA. | HOUIEHHUS B IPAMOYTOJIbHOM
MeHIUKYISIPHOCTh HHMN 2) Hakiionnas u ee TPEyTroJIbHUKE; HAXOIUTh
MPSIMBIX U TJIOCKO- MPOEKITUS YTOJI MEXKTY JTUAroHaIbIo
cTei» 3) Yroa mexnay MPSIMOYTOJIHOTO
MPSIMOM 1 napajuie/ienuIie/ia i OJJHON
TIJIOCKOCTBIO W3 €ro TpaHel; T0Ka3bIBaTh
MePIEHIUKYISIPHOCTD
MPSIMOM M TUIOCKOCTH,
HCIIONB3YS TIPU3HAK
MePIEHINKYISIPHOCTH,
TEOpEMy O Tpex
TIePICHANKYIISIpax
46 Ilonsitue MHoOrorpaHHUKH: HNmetsh nipeacTaBieHue o [6]0) PasBeprtka,
MHOT'OIpaHHHMKa YOHM | Bepruunsl, pedpa, MHOI'OI'paHHHKE. 3HATh! MHOI'OI'paHHbIE
[Tpuzma rpaHu 3JIEMEHTHI MHOTOT'PaHHHUKA! YTJIBI,
BEpIIIUHEI, pedpa, rpaHu BBIITYKJIbIC
MHOTOT'paH-
auku. Teopema
Dilnepa
47 [Tpusma. [nomans KY IInomans 60KOBOKM M | YMETh: HAXOIUTH CP Ne Haxknonnas
6OKOBOM ¥ OO IIOJIHOM ITIOBEPXHO- Iomanas OOKOBOU U 13 M | npusma
5 CTH TIPU3MBI MTOJTHOW TTOBEPXHOCTH (20
MTOBEPXHOCTH ” )
= MPSAMOU IPU3MbI, OCHO MHH)
% [IPU3MBbI BaHHE KOTOPOH - Tpe- MO
a YTOJbHUK
48| & [Ipusma. KY dopmya miommanu
5 HaxTonHas TTOB.HAKJIOHHOU
= . MIPU3MBI
puszma
49 = Pemenne 3anau Ha vOC3 | Ilpusma, npsmas 3HaTh: ompezeneHne Pabota
HaXO0XJECHUE pu3Ma, MIPaBUIIHLHOMN TTPU3MBI. o
TJTOIIAAN TTOJTHOM MpaBUJIbHAS YMeTb: n300paxkath KapTou-
1 OOKOBOI IO- IpaBUJIBHYIO IIPU3MY Ha KaM

BEPXHOCTU

yepTexkax, CTPOUTh €€
CEYEHHE; HAXOAUTh MO~
HYIO U OOKOBYIO ITOBEPX-
HOCTH TIPaBUJILHOM H-
YTOJIbHOW MPU3MBI, TIPU U

=3,4,6




50 [Mupamuaa VYOHM | IIupammpa: 3HaTh: OIpeAcIcHIE Oxcnpec | Erunerckue
OCHOBaHME, OOKOBBLIE | MHUPAMMILI, €€ DIIEMEHTOB. c- MTAPaAMUIBI
pebpa, BBICOTA, VYMeTh: u300pakaTh KOHTPOJI
OoOKOBasg 1o- NUpaMHUIy Ha 9epTexkKax; b -

BEPXHOCTh, CCUCHHUE CTPOUTH CEUCHUE ILIOC- IIOBTO-
IUPaMHUIbL KOCTBIO, NapajlIeIbHOM peHue
OCHOBAHMIO, U CCUCHHE,
MIPOXOJAIIEE YePe3 BEp-
IIMHY U JUAaroHallb OCHO-
BaHUS
51 I[IpaBuibHAs KY IIpaBunbHas 3HaTh: OIpeJICIICHHE )]0
MHpaMia nupamuaa g[l‘paBI/IJ'fBHOI/I MMUPaMHUIBL.
METh: pellaTh 3aJaud Ha
HaXoXKIeHHE arnodeMBI,
0oKoBOI0 pedpa, MmiIoIaIx
OCHOBaHMSI IPaBUJIbHON
MU PaMUJIBI
52 IJIOLIAIb [HOJIHOMN KY HJ'IOIJ.[B.I[L OOKOBOI 3HaTh: PJIEMEHTEHI ITH- TeKy]_]_[H
TOBEPXHOCTH 1 IMOBEPXHOCTH paMuUIbl, BUALI TUPAMHUT. i
60KOBOIA MUPAMUIBI YMeTh: HCIIOIL30BaTh IIPU
pouenn st
MUPAMUIBI
(haKThl, BEIYUCIIATH
ILIOMIAb ITOJTHOM
MMOBEPXHOCTH IIPABHIILHOM
MU PaAMUJIBI
53 YceueHHnas KY
nupamMuaa
S|
54| £ Pemenue 3a1a4 Ha V3UM | 3amayu Ha Ha- 3HaTh: PIIEMEHTEHI ITH- CPNel6
E BEIMMCICHNE )6(0)KI[6H3/IG IIomaau paMI/I,ZU.pI, BUJIbI TUPAMU]T. JAM (20
= N OKOBOU YMeTh: UCNOoNb30BaTh MUH)
= TToIaaH HOTHOH MMOBEPXHOCTHU MIpY pelIeHNH 3a7a4
g TIOBCPXHOCTH 1 MpaMHUJIBI IUTAHUMETPUIECKHIE
T 6okoBoit (haKThl, BEIYUCIIATH
= NOBCPXHOCTHU ILIOMIAb ITOJTHOM
IHPAMHUBI MMOBEPXHOCTH
MIPaBWJILHON THPaAMHU/IBI
55 V3UM CI/ICTelxgaTmaum HmeTh peacTaBiaeHue o ITpoBepk CumMmmeTpus B
Pemenue 3agau mo YMEHHH 1 HABBIKOB MPaBUILHBIX MHOTO- a MPOCTPAHCTBE, B
teme «[Tupamumgan 10 TEME TpaHHUKAaX (TeTpa’ap, Kyo, y OKPY KaroIeM
«[Tupamuar OKTasIp, A0ACKAdD, /3 MHUpe

HUKOCadIp)

YMeTh: pacno3HaBaTh Ha
yepTekax U MOJCIIX
IIPaBUJIbLHBIC MHOT'OI'PaH-
HUKH




56 [TonsTue YOHM | IlpaBunbHbIC 3HaTh: BUJIbI CAMMETPHUH B I'padpuy | Cummerpus B
MIPaBUIILHOTO MHOTI'OTPaHHUKH MIPOCTPAHCTBE. Y METh: eckas MPU3ME H
MHOTOTpaHHHUKA (Terpadp, KyO, ONpeeNsATh UEHTPHI pabora | mupammie
CummMmerpus B OKTadJIp, JOJACKAdp, | CHMMETPUH, OCH (15
KyOe, B nkocadp) 1) Bumbr CUMMETpPUH, IIIIOCKOCTH MUH)
napajuiesenume cummeTpuu (oc- CUMMETpUH I KyOa 1
ne HOBHas, LIEH- napajuiejenumneaa

TpayibHasi, 3ep-
KaJbHas).

2) CummeTpus B
KyOe, B Ia-
pajiesenumnese

57 Pemenue 3agau YOC3 MHororpaHHuKH 3HaTh: OCHOBHBIE @0 Ceuenue ky0a,
o TeMe MHOTOTPaHHHUKHU. Y METh: MIPU3MBI, TUpPa-
«MHOrorpaHHuk pacrno3HaBaTh Ha MOJACIIAX MUJIBI
n» U 4epTeKax, BHITOJIHATh

YEepPTEHXKHU 10 YCIOBUIO
3aJauu

58 KoHntposbnas IIpo- 1) [lupamua. YMeTb: CTPOUTH CEYECHUS KPNe4
pabora BEpKa 2) [Ipuzma. IIPU3MBI, TUPAMUBI M
Ne 4 o Teme: sHanuit | 3) [lnomanas IJIOCKOCTBI0, MAPAIIIEIb- (40
«Mmoro- U yMe- OOKOBOI ¥ OJIHOM HOW rpaHu. Y METh: MUH)

T'paHHUKUW HUU TOBEPXHOCTHU HaXOJUThb 3JICMCHTBI
IIPaBUIILHOM N-yTrOJIBHOU
nupamuibl (1 = 3, 4);
HAXOJIUTh TLJIOIIA b
OOKOBOI1 MOBEPXHOCTH
MAPaAMU/IbI, IPU3MBI,
OCHOBaHUS KOTOPHIX -
paBHOOEIPEHHBIN UITN
MPSIMOYTOJIBHBIN Tpe-
YTOJIbHUK

59 ITonstue VOHM | 1) Bekropsl. 3HaTh: OnpeIeIeHIe Okcrnpec | BekTopHbie
BEKTOpa. 2) Moaynb BeKTOpa. | BEKTOpa B MPOCTPAHCTBE, c- BEJIMYMHBI B
PaBeHCTBO 3) PaBeHcTBO €ro JUIMHbL. Y METh: Ha KOHTpON | durype
BEKTOPOB BEKTOPOB. MO/IeJIY Mapajiesenuneaa b-

4) KonnuneapHsie HaxOJIUTh COHAIpaBJIEHHbIE, | MOBTO-
BEKTOPbI MIPOTUBOIIOJIOKHO peHue

HaIlpaBJICHHBLIC, paBHBIC
BCKTOPbI




60

61

62

63

64

65

BekTopbl B npocTpaHcTBe (7 4YacoB)

Crnoxenue u KY Crnoxenue u 3HaTh: MpaBUJIa CIOXKECHUS [IpakTtu- | IlpaBumo
BBIYMTAHUE BBIYUTAHUE Y BBIYMTAHUS BEKTOPOB. yeckas napauieso-
BekTOpoB. Cymma BEKTOPOB YMeTh: HaXOUTh CYMMY U pabota rpamma
HECKOJIbKHX Pa3HOCTh BEKTOPOB C (20
BEKTOPOB MTOMOIIIBIO TIPaBUIIA MUH)
TPEYroJIbHUKA U MHOTO-
YTOJbHUKA
YMHOXEHUE KY 1) YMHOXEHHE 3HaTh: KaK OIPEACIISICTCS CP
BEKTOpa Ha BEKTOpa Ha. YHCJIO. YMHO>KEHHE BEKTOPa Ha (15
YHCIIO 2) Pasnoxenue YHCIIO. YMETh: BBIpAXKaTh MUH)
BEKTOpA 110 JIByM OJIMH U3 KOJUIMHEAPHBIX
HEKOJIJTMHEAPHBIM BEKTOPOB 4epe3 Apyrou
BEKTOpaM
KommnanapHbie YOHM | Kommnanapuble 3HaTh: ONpeIeIICHUS o0
BEKTOPBI BEKTOPBI KOMILIAHAPHBIX BEKTOPOB M/JINe4
[IpaBumno [IpaBuo na- YMeTh: Ha MOJIENH Ia- (20 munH)
napajuiesenumnesaa paienenumen. pajutenenuIea HaxoIuTh
KOMILJIAHAPHBIE BEKTOPHI
Paznoxenue KY Paznoxenue 3HaTh: TEOpEMY O pa3- YO
BEKTOpa IO BEKTOpa IO TPEeM JIO’KEHHUH JII000T0 BEKTOpa
TpeM HEKOMILIa- HEKOMILIAHAPHBIM 10 TPEM HEKOMIUTAHAPHBIM
HapHBIM BEKTOpaM BEKTOpaM. YMETh:
BEKTOpaM BBITIOJIHSTH PA3JIOKEHUE
BEKTOpA 110 TPEeM
HEKOMIUTAaHAPHBIM
BEKTOpaM Ha MOJEIIU Ma-
pajuienenumnena
O6006maromui YOC3
YPOK I10 TeME
«BekTopsl B
MIPOCTPAHCTBE
Kontponbhas IIpo- 1) Bekropsl. 2) YMeTh: Ha MOJETAX KPNe5
pabota BepKka | PaBeHCTBO BEKTOpOB. | Mapajuiejenuneaa u Tpe- M
Ne 5 mo Teme: 3HaHu# | 3) CoHanpaBleHHBIC | YTOJILHOM MPHU3MbI HAXO- (40
«BekTopsi» U yMe- | ¥ MPOTHUBOIOJIOKHO- | TUTh COHAIPABIICHHBIE, MUH)
HUH HamnpaBlieHHBIE. 4)

Pasnoxxenune BekTopa
10 IByM HEKOM-
IIJITAHAPHBIM, 10 TPEM
HEKOMILUIAHAPHBIM
BEKTOpaM

MPOTHBOIOJIOXKHO Ha-
IIpaBJICHHBIE, PABHBIC
BEKTOPBI; Ha MOJICIIAX
napajuiesiorpaMmma, Tpe-
YrOJIbHUKA BBIPAXKATh
BEKTOp 4Yepe3 JIBa 3aJ1aH-
HBIX BEKTOPA; HA MOJICIIH




TeTpa’pa, napasuiese-
MUIeAa PacKiIablBaTh
BEKTOD I10 TPEM HEKOM-
IJIAHAPHBIM BEKTOpam

66 [ToBTOpenue No YOC3 1) [lapamnensHOCTh | 3HATH: OCHOBOIIOJIA- Pa6o
TEMaM: HPSIMBIX U rarolyue akCuOMbI CTe- Ta 10
«AKCHOMBI IIJIOCKOCTEM. pEOMETpUH, IPU3HAKU Kap-
CTEPEOMETPHUL,» 2) Ilepnieniu- B3aUMHOTO PacmoJIoxKe- TOYKa
[TapannenbHOCTb KYJISIPHOCTH MPSIMOM | HUSI MPSIMBIX U IIOCKO- M
NpsIMBIX 1 " IIJIOCKOCTH. CTCHU B IPOCTPAHCTBC,
IJIOCKOCTEN » 3) Yron Mexny OCHOBHBIE ITPOCTPAHCT-
pAMON 1 BEHHBIC (POPMBI. YMETh:
IIJIOCKOCTBIO pelats 1ia-
HUMETpPUYECKHUE 3aauu
67 IToBTopenwue:Ilep 1) [TapamnensHOCT, | 3HATH: OCHOBOIIOJA- Pa6o
MEHIUKYISIPHOCT HPSIMBIX U raroiye akCuOMbI CTe- Ta 10
b IIPSIMBIX U IJIOCKOCTEH. pEOMETpHH, TPU3HAKA Kap-
IIOCKOCTEH» 2) Ileprieniu- B3aUMHOTO PacCMoJIOXKe- TOYKa
KYJISIPHOCTD MPSIMOM | HUSI MIPSIMBIX U TIOCKO- M
U TUIOCKOCTH. CTEHl B IPOCTPaAHCTBE,
3) Yron mexny OCHOBHBIE NTPOCTPAHCT-
IpsIMOM U BEHHbIE (OPMBI. YMETh:
IIJIOCKOCTBIO pemiaTs 1a-
HUMETPHUYECKUE U IIPO-
68 IloBTOpEHHME :
«MHOrorpaHHuk
n»
69 Ypoxk-pe3eps

70

Ypok- pezeps




ITPUHATBIE COKPAIIEHN A B KAJIEHIAAPHO-TEMATHYECKOM IJVIAHWMPOBAHW

Tun ypoka dopma KOHTPOIS
YOHM - ypok 03HaKOMJIEHUS! C HOBBIM MaTe€pUaIoM MJI - MaTeMaTUYECKUI JUKTAHT
VY3UM - ypok 3aKperieHusl U3y4eHHOro MaTepuana CP - camocTosiTenbHas paboTa
VII3Y - ypok npuMeHeHUs 3HaHUM U YMEHU I DO - GppoHTATBHBII OMPOC
KY - koMOMHHUpOBaHHBIN YPOK [1P — npaktuyeckas pabora
K3V - KoHTpOab 3HaHMI U yMEHUN JAM - nunakTU4eCcKre MaTepralibl
YOC3 - YPOK 0000111€HUS ¥ CUCTEMAaTH3AIMN 3HAHHUH KP — xoHTponpHas pabora







