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Lesn u3y4yeHus y4e0HOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CpeIHEro 001ero oopazoBanus 00yciIoBIeHa
MPAKTUYECKON 3HAUMMOCTBIO METAIIPEMETHBIX U IPEIMETHBIX PE3yIbTaTOB 00YUYEHUS TEOMETPUU B
HaMpaBJICHUHU JIMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMupoBaHus GyHKIIMOHATBHON MaTeMaTu4ecKoi
I'PaMOTHOCTH, U3YYEHHS IPYTUX YUEOHBIX AUCHUIUINH. Pa3BUTHE Y ydanuxcs NpaBUIIbHBIX NP EICTaBICHUH O
CYIIHOCTH U TIPOUCXO0KJICHUH T€OMETPHUUECKUX a0CTPaKIMi, COOTHOLIEHUN PEATbHOTO U UI€AIBHOTO,
XapaKkTepe OTPaKEHUsI MaTEMaTUYECKOM HayKO SIBJIEHUI U MPOLIECCOB PEAILHOIO MUpPa, MECTE TE€OMETPUU B
CHCTEME HayK U POJIM MAaTEMaTHYECKOTO0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B ITPAKTHUKE CLIOCOOCTBYET



(hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIUXCSA, & TAK)KE KA4eCTB MBIIIJICHHS, HEOOXOIUMBIX JIJIS
a/IafTaliy B COBPEMEHHOM OOIIECTRBE.

I'eometpus sBiIsieTCss OHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEJHEro oomiero o0pazoBaHus, Tak Kak
oOecrieynBaeT BO3MOXKHOCTb M3Y4YCHHs KaK JUCIHUIUIMH E€CTECTBEHHO-HAYYHOH HAIpaBICHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jlornueckoe MblIIIeHHEe, POPMHUPYEMOE IPU U3YUCHUU 00YJaAIOIUMHUCS MMOHITUHHBIX OCHOB T€OMETPUH
Y TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHHUH B X0JI€ PEIICHHs FT€OMETPHUECKHX 3a/1a4, YMEHUE BBIIBUTATh
Y OIIPOBEPraTh TMIIOTE3bl HETIOCPEACTBEHHO UCTIONB3YIOTCS MTPH PEIICHUH 33][ad €CTECTBEHHO-HAYYHOTO [TUKIIA,
B YAaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTIX ACATEIbHOCTH
yenoBeka. OprueHTaNus YeI0BeKa BO BPEMEHHU U MTPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €TO COLUAIBHOTO
ObITHA, (hopMa OTPAKEHUS OKPYKAIOLIETO MHUPA, YCIOBHE YCIICITHOTO MO3HAHUS M aKTHBHOTO MPE0Opa30BaHHS
nericTBUTeNbHOCTH. OneprupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEANHSET pa3HbIe BUAbI YUCOHOH 1
TPYAOBOH NESITETHHOCTH, SBISIETCS OJHUM U3 TPO(EeCCHOHAIBHO BaKHBIX KaYeCTB, IOATOMY aKTyalbHa 3a1ada
(dbopmupoBaHus y 00y4JarOIIUXCsI MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH 0OPa3HOTO MBIIUICHUS —
CYIIECTBEHHOTO KOMITOHEHTA B IMOATOTOBKE K MPAKTUYECKON JEATEIEHOCTH 10 MHOTUM HAIlPaBIICHHSIM.

lenms ocBoenus mnporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypOBHEOOy4YeHUS —
0011eo0pa3oBaTeibHOE U OOMICKYJIBTYPHOE pa3BUTHE OOYYAIONIUXCS dYepe3 O0O0ecCrneueHne BO3MOXKHOCTH
npuoOpEeTEeHUs] M HCIOJIB30BAHUSA CHUCTEMAaTHUYECKUX T€OMETPUYECKUX 3HAHWN M NEHCTBHH, CIIEIU(PUIHBIX
TE€OMETPUH, BO3MOXXHOCTH YCIIEITHOTO TIPOJIOJDKEHHsSI 00pa30BaHUSl MO CHENUAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIQJHBIM UCTIOJIH30BAHUEM T'€OMETPHUH.

[Tporpamma mo reomeTprn Ha 0a30BOM YpOBHE INpeaHa3HaueHA Il OOYJarONIUXCsl CPEHEH IIKOJIbI, He
WCIBITHIBABIINX 3HAUMTENbHBIX 3aTPYJAHEHUN Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHusa. TakuM oOpazoMm,
oOyuaroniyecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIME MaTeMaTUYeCKHE YMEHUS, CBSI3aHHBIE CO
cenu(pUKOoil TeOMETpUU U HEoOXOAUMBbIE I KHU3HU B COBPEMEHHOM obmiectBe. Kpome 3Toro, oHuM MMerOT
BO3MOXHOCTh HM3y4UTh TE€OMETpHUIO0 Oosee TiyOOKO, €ciau B JajibHEHIIEeM BO3HHUKHET HEOOXOJUMOCTh B
reOMEeTPUUYECKUX 3HAHUSIX B MPO(ecCHOHANBbHOM e TeIbHOCTH.

JlocTkeHre Lenu OCBOEHHSA MpOrpaMMbl 00ecredyMBaeTcs pElIeHHEM COOTBETCTBYIONIMX 3ajad.
[IpuopureTHBIMU 3a1a4aMu OCBOCHUS Kypca «I'eomerpun» Ha 6a3oBoM ypoBHE B 10—11 kiraccax sSBISIOTCS:

e (QopMupOBaHHE MPEJICTaBICHHUS O TEOMETPUM KaK 4YacTH MHPOBOW KYJNbTYpbl W OCO3HaHUE €&
B3aMMOCBSI3U C OKPYXAIOIIM MUPOM;

e (QopMupoBaHHE TMPEJICTaBICHHS O MHOTOTpaHHMKaX W TeJaX BpallleHHs Kak O BaKHEHUIINX
MaTEeMaTHYECKUX MOJIENSIX, MTO3BOJISIOUIMNX OMKUCHIBATh M U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIET0 MUPA;

e (QopMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJEISIX U B pealbHOM MUPE MHOTOIPAHHUKU U
Tesa BpalleHHUS;

® OBJIJICHHE METOJIaMU PEUICHUS 3a/1a4 Ha MOCTPOCHUS Ha U300paKEHHUSIX TPOCTPAHCTBEHHBIX QUTYD;

e (QopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOIPAaHHUKAX U TellaX BpalICHUS U
WX OCHOBHBIMHU CBOICTBaMU;

® OBJIQJICHHE AQITOPUTMAMH pEUICHUS OCHOBHBIX THUIIOB 3aaay; (opmMupoBaHHE yMEHHUS MPOBOJUTH
HECJIOKHBIE TOKA3aTeJIbHbBIE PACCYKICHHS B XOJIE PELICHUS CTEPEOMETPUUYECKUX 3a/1a4 U 3aj[a4u C MPAKTUYECKIM
coJiep>KaHueM;

® pa3BUTHE MHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yJarommxcs, TO3HaBaTelbHOM
aAKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHHUS;

e (QopmupoBaHue (PYHKIHMOHATHHONW TPAMOTHOCTH, PEIIEBAHTHON T'€OMETPHH: yMEHHE pacro3HaBaTh
MPOSIBIIEHUSI TEOMETPUUECKHUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYallUAX U
MIpH U3YYCHUU IPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, GOopMyTUpOBaThH
WX Ha s3bIKE TEOMETPUM M CO3JaBaTh T'€OMETPUUYECKUE MOJENH, MPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUIN
anmapaTr A pelIeHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETHPOBATH U OILICHWBATH MOIYYCHHBIE
PE3yIbTaTHI.

OTnu4UTENbHOM 0COOEHHOCTBIO MPOrPaMMBI SIBISIETCS BKIIOYEHHUE B KypC CTEPEOMETPUU B Hayajle ero
W3YYeHHUS 3a/1ay, pelIaeMblX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, M ONpeNeIEHHBIM 00pa3oM OpraHM30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS], CTUMYIUPYET
MPOTEKAHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBHPYET K JAIbHEUIIIEMY U3YUEHUIO MIPeIMETa.

[Ipennourenue oTAAETCS HATMSAAHO-KOHCTPYKTUBHOMY METOy 00Y4€HUs], TO €CTh TEOPETUUECKUE
3HaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MIPEAMETHO-TIPAKTUYECKON AeaTenbHoCTU. Pa3Butne
MIPOCTPAHCTBEHHBIX MPEJICTABICHHUN Y YUalTUXCs B Kypce CTEPEOMETPHH MPOBOIUTCS 3a CUET pellieHHs 3a/1a4 Ha



CO3/IaHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 33124 Ha ONIEPUPOBAHUE MTPOCTPAHCTBEHHBIMU 00pazamu. Co3aaHue
o0pa3a MpoBOIUTCS C OMOPON HAa HATJISAHOCTD, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHSX OTBJICYEHHUS OT
HArJISIHOCTH, MBICIIEHHOTO H3MEHEHUS €0 NCXOIHOTO COJICPKAHUS.

OcHoBHblE cozaepxarenpHble JinHUM Kypca «['eomerpum» B 10-11 xiaccax: «MHOTOIpaHHUKNY,
«[IpsiMble W TIOCKOCTH B MpocTpaHCcTBe», «Tena BpamieHus», «BeKTOpbl W KOOPAMHATHI B MPOCTPAHCTBEY.
®opMHpOBaHUE JOTHYECKHX YMEHUHN pacIpeiesieTcsi He TONBKO M0 COAep>KaTeIbHBIM JTMHUAM, HO U 110 ToJaM
oOyueHust Ha YPOBHE CpeiHEero oOIero oopa3oBaHusl.

Copnepxxanne 00pa3oBaHHUs, COOTBETCTBYIOIIEEC IPEIMETHBIM pe3yiabTataM ocBoeHus [IpumepHoit
paboueii mporpaMMbl, paclpeieNéHHBIM IO ToxaM OOy4YeHHS, CTPYKTYPHPOBAHO TaKHUM O0pa3oM, dYTOOBI
OBJIZICHUE TEOMETPHUECKUMH TOHSATHIMU U HaBBIKAMU OCYIIECTBIUIOCH MTOCIIEA0BATENFHO U MTOCTYIATENBHO, C
COONIFOJICHHEM TIPUHIIMIIA TPEEeMCTBEHHOCTH, 4YTOOBl HOBBIC 3HAHMUSA BKIIOYAINCh B OOMIYIO CHUCTEMY
reOMETPUYECKUX TPEICTABICHUI 00yUJaromuXcs, pacmupss 1 yriyomnss e€, o0pasyst IpOYHbIE MHO)KECTBEHHBIE
CBSI3U.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

B Y4eOHOM 1mutaHe Ha U3y4eHUe reoMeTpUr OTBOJUTCS HE MeHee 2 yueOHbIX yacoB B Hezento B 10 kinacce
u 1 yuebHoro vaca B Hezemto B 11 kiacce, Bcero 3a Ba rojaa o0y4denust He Menee 102 yueOHbIX yaca.
IlnanupyemMsblie npeaMeTHbIE pe3y/bTaThl ocBoeHUs [IpuMepHoii padoyeil nporpaMmsl Kypca (1o rogam
00y4eHmus)

[IpenMeTHbIe pe3yabTaThl U3y4YEHUSTEOMETPUM Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI Ha JOCTH)KEHHE
YPOBHS MaTeMaTUYeCKOW I'paMOTHOCTH, HEOOXOIUMOTO JJIsi YCIEIIHOTO PelIeHus 3a/lad B peaJbHOM KU3HU U
CO3[aHH€ YCIOBHH JUIsl X OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoenne yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE CPEAHETO OOIIero oO0pa3oBaHUS JOJIKHO
o0ecneunBaTh JOCTHKEHHUE CIEAYIOMINX IPEeIMETHBIX 00pa30BaTeIbHbIX PE3yJIbTAaTOB:

10 kaacce

e OnepupoBaTh NOHATUAMU: TOUKA, IPAMas, JIOCKOCTb.

e [IpuMeHATh AKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA U3 HUX NP PELLICHUH T€OMETPUUECKUX 3a/1au.

e OnepupoBaTh NOHATUAMU: MAPAJUIETBHOCTD U NEPHEHIUKYIPHOCTD MPSIMBIX U MJIOCKOCTEH.

e Knaccu¢uiupoBaTb B3aUMHOE PACIIOJIOKEHHE IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

e OnepupoBaTb MOHATUAMH: JABYTPAHHBIA yroj, TPaHU ABYTPAaHHOTO Yrja, peOpo ABYTPaHHOIO YIia;
JMHEHWHBINA yrojl IByrpaHHOTO yIJIa; IpajlycHas Mepa ABYTPaHHOIO yria.

e OnepupoBaTb MOHATHSIMU: MHOIOIPDAHHMK, BBIIYKJIBIH M HEBBIIYKJIBIH MHOIOIPDAaHHMK, 3JEMEHTBI

MHOTOI'PaHHHKA, IPABUIIbHBII MHOTOI'PaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BH/IbI MHOI'OI'PAaHHHMKOB (IIUPaMUJA; MPU3Ma, IPIMOYTOJIbHBINA Hapaysiesenunes,

Ky0).

KnaccupunupoBaTb MHOTOIpaHHUKH, BbIOMpas OCHOBaHUS Ul KJIacCU(pUKaUMK  (BBIIYKIbIE U

HEBBINYKJIbIE MHOTOTPAaHHUKM; IPABWJIbHbIE MHOTOIPAaHHMKM; TMpSAMbIE U HAKJIOHHBIE IIPU3MBI,

napasJiesIeune sl ).

OnepupoBaTh NOHATUAMU: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHU, UCII0JIb3YS METO/ CJIE/I0B.

¢ CTpouTh CEUEHUs] MHOI'OI'PAaHHUKOB METOJIOM CJIEIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3

PUCYHKOB IPOCTBIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHU3Y.

e Pemrare 3ajaun Ha HAXOXKJICHHME TNEOMETPUYECKUX BEJIMYMH MO oOpas3liaM MM alrOpUTMaM, MPUMEHss
W3BECTHBIE aHAJMTUYECKHE METOJIbl IIPU PELICHUH CTaHIAAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BBIYMCIICHHE
pacCTOSHUNM MeXAy IBYMs TOYKaMH, OT TOYKM [0 NPSIMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

e Pemrare 3ajjaud Ha HAXOXKJCHHME T€OMETPUYECKUX BEJIMYMH MO oOpas3laM WM aJropuTMam, MPUMEHss
W3BECTHBIE aHAJMTUYECKHE METOJIbl NIPU PELICHUH CTaHIAAPTHBIX MAaTEeMaTHYECKUX 3aJay Ha BBIYMCIICHHE
YIJI0B MEXAY CKPEIIMBAIOLIIMMUCS MPSMBIMHU, MEXIY NPAMON M IUIOCKOCTBbIO, MEXAY IIJIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB.

e Bbruuciare 00bEMBI M IUIOIAAM MOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMuia) ¢ IPUMEHEHHUEM
¢dbopMyn; BBIYHCIATH COOTHOIIGHHS MEXIy IUIOLIAJIMU MOBEpXHOCTeH, 0O0bEMaMu MOJOOHBIX
MHOTOTPaHHHUKOB.

e OnepupoBaTh NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUHU (UTYPBHI.



e l3BneKaTh, MpeoOpa3oBbIBATH U UHTEPIIPETUPOBATh MH(DOPMAIIHIO O TPOCTPAHCTBEHHBIX T'€OMETPUIECKUX
¢burypax, npeAcTaBICHHYIO HA YePTEkKaxX U PUCYHKAX.

e [IpumensTh reoMerpuyeckue (aKThl IS PEHICHUS CTEPEOMETPUYECKUX 3a/ad, MPEeroIararonux
HECKOJIBKO LIaroB PEeIIeHUs, eCJId YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU (opMme.

e [IpuMeHATh IpOCTEHIINE NPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHMKALMOHHBIE CUCTEMBI IpPHU
pEeLIEHUN CTEPEOMETPUYECKUX 3a1ay.

e [IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBIICHHUE
3aKOHOB I'€OMETPHUU B UCKYCCTBE.

e [I[pyuMEHATh MOJYyYEHHBIE 3HAHUSA HA IPAKTHKE: AHAIM3UPOBATh pEaJbHbIE CHUTYyallMM W IIPUMEHSTH
U3YYEHHbIE TOHATUS B IPOLECCE IOMCKAa PELICHUS MaTeMaTU4YecKu CGHOpPMYIUPOBAHHON NpPOOIEMBI,
MOJIEIMPOBATh PEAJBHBIE CUTyallud Ha S3bIKE T€OMETPUHM, HCCIEAOBaTh INOCTPOCHHBIE MOJEIU C
HCI0JIb30BAHNEM F€OMETPUUECKUX MOHATHIM U TEOpeM, amrapara aireOpsl; pelmarh IpakTHYeCKUe 3a/1a4H,
CBS3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEJINYUH.

Conep:xanue yueOHOro kypca (mo rogam o0yueHus)

10 knacc

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHble TOHATUS cTepeomeTpuu.Touka, mpsiMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsitue 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue NpSAMBIX B MPOCTPAHCTBE:  IEpEceKarolluecs,, MapajljlelibHble U
CKpeluBaromuecs npsmeie. [lapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapajuIeIbHbIE MPSMbIE B
MPOCTPAHCTBE; MapaJUICIbHOCTh TPEX TMPSAMBIX; MAPAJICNIBHOCTh NPSIMOW U IUIOCKOCTH. YTJIBI €
COHAIpPAaBJICHHBIMH CTOPOHAMM; YroJ MEXIy MpSAMBIMH B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH:
napajuieNibHble MI0CKOCTH; CBOMCTBA MapalljiesbHbIX MIockocTel. IlpocTeiine npoctpaHcTBeHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, Mapalijiesienumnen; NoCTpOeHNE CEYSHUI.

[lepneHUMKyYISIPHOCTh NMPSMON W IUIOCKOCTH: MEPHEHAUKYJSAPHBIE NPSIMbIE B MPOCTPAHCTBE, MPSMbIE
MapajuleJIbHble W TNEPIEHIUKYISIPHBIE K IIOCKOCTH, MPU3HAK IMEPHEHIUKYISIPHOCTH NPSIMOW M IIJIOCKOCTH,
Teopema o0 IpPSMOM MEPHEHAUKYISIPHON IIOCKOCTH. YTJIbl B TPOCTPAHCTBE: YTOJ MEXKIY MPSAMOU U MIOCKOCTHIO;
JBYI'PaHHBIN YTOJI, IUHEUHBIN yroji ABYIpaHHOTO yriia. [leprneHauKysisp U HaKJIOHHBIE: pacCTOSHUE OT TOYKHU /10
IJIOCKOCTH, PAaCCTOSIHME OT MPSAMON A0 IJIOCKOCTH, MpOeKIus (UTYypbl Ha IJIOCKOCTh. lleprneHaukyispHOCTh
IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX INIOCKOCTEN. TeopeMa o TpEX NepneHauKyIspax.

MHoOrorpaHHMKH

[loHdATHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIINYKJIbIE W  HEBBIIYKIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosibHas npusma; I'paHd U OCHOBAHUS IPHU3MBI;
npsiMasi U HakJIOHHAs NpU3Mbl; OOKOBasi W MOJHAsl MOBEPXHOCTh Mpu3Mbl. llapamienenunen, npsMoyroiabHbIN
napajuieNienunesa u ero ceoictna. [lupamuaa: n-yronbHas nupamuaa, TpaHd ¥ OCHOBaHHE MUpPaMUbl; O0KOBas U
MOJIHAsl MOBEPXHOCTh NUpaMUIbl, NpaBWIbHAs M yCEUEHHAs NUpaMuJa. OJIEMEHTbl NPU3Mbl U MHPAMUJIBL.
[IpaBusibHBIE MHOTOTPaHHUKH: INOHSTHE MPAaBUIBHOIO MHOTOTPAaHHUKA; IpaBUJIbHAs IpU3Ma U IPABHIIbHAS
MMpaMua; IpaBUiIbHAs TPEYroJibHas MUpaMKia U MPaBUIbHBIN TeTpadap; KyO. [IpeacraBnenne o mpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTa3p, J0AEKa3Ap U ukocazap. CeueHus Npu3Mbl U UPaMUIbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSAMOM, IUIOCKOCTU. JIEMEHTHI
CUMMETPHUH B NUpaMuax, napajuieiaenuneaax, IpaBuibHbIX MHOITOTPDaHHUKAX.

Brruncnenue eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomans 60KOBOH MOBEPXHOCTH U
MOJIHOM TMOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIAJh OCHOBaHH, Teopema O OOKOBOW MOBEPXHOCTH MPSIMOU
npu3Mbl. [lnomanes GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW NHPaMUIbI, TEOpPEeMa O IUIOIIAIU
yceu€HHOM nupamupl. [lonsarue 06 06béme. OOBEM NMUpaMuUIbl, IPU3MBI.

ITono6OHbIe Tena B npocTpancTBe. COOTHOLIEHUST MY IUIOMAASIMU IOBEpXHOCTEH, 00bEMamMu
MO0OHBIX TE.

TemaTn4ueckoe MIaHNPOBaHUE Y4eOHOr0 Kypca(mmo rogamM o0y4eHmus)
10 xaacc (68 yacoB)

HazBanue OcHoBHOE cojiepkaHue OcHOBHBIE BUBI JESITEIBHOCTU yHaIIUXCS
pazzena
Beenenune B | OCHOBHBIE TOHATHS AxTtyanusupoBaTh (aKThl W METOJbl IUITAHUMETpPHUH,

CTEPEOMETPU | CTEPEOMETPHUU: TOUKA, IIPsIMasi, | PEICBAHTHBIE TEME.
10 IIJIOCKOCTB, IPOCTPAHCTBO. Ilosyyats mpeacTaBiaeHHs O MPOCTPAHCTBEHHBIX QHUrypax,




(10 9) [IpaBuna n3obpaxkeHus Ha pa3dupathb MpocTenie mpaBuiIa N300paskeHust STHX QUTYD.
PHUCYHKaX: U300paskeHus N3006paxaTs NpsMYIO U IIIOCKOCTh HA PUCYHKE.
IUIOCKOCTEH, MapalieIbHbIX Pacno3naBaTte MHOTOTpaHHHMKH, TUPAMUAY, KyO, Ha3bIBaTh
HPSIMBIX (OTPE3KOB), CEPEIUHBI | UX JIEMEHTHI.
otpe3ka. [lonsTus: Jlenatb pUCYHOK Ky0a, MUpaMHIbl, HAXOAWUTh OLIUOKH B
MIEPECEKAIOIINECs MIIOCKOCTH, | HEBEPHBIX H300PaKCHUSIX.
NepeceKaroIuecs npsmas u 3HaKOMHUTBCA C CEUYCHUSMH, C METOJIOM  CJIENOB;
IUIOCKOCTb. UCTIOJIb30BAaTh ISl TIOCTPOCHHUS CEUCHHST METOJ| CIIENOB,
3HAKOMCTBO C | KpaTKO 3amuChIBATh IIATU TOCTPOCHUS CEUCHHSL.
MHOTOT'paHHUKaMH, Pacno3naBate BUA CEYEHUS W OTHOLICHHWH, B KOTOPBIX
n300pakeHue ceueHue JenuT pedpa KyOa, HaXOJUTh IJIOIIAb CEYCHUSI.
MHOTOT'PaHHUKOB Ha PUCYHKAX, Hcnonw3oBare mono0Me TpH  pemieHUH 3amad  Ha
Ha TPOCKIMOHHBIX YEPTEXKaX. | IOCTPOCHUE CEUCHUH.
HauanbHble cBeneHus 0 Kyoe u 3HaKOMUTHCS CaKCHOMaTHYECKUM MOCTPOSHHEM
nupaMuze, WX pa3BEPTKH U | CTEPEOMETPHH, C aKCHOMaMH CTEPEOMETPUU H CIIEJCTBUSMHU
MOJIENH. Ceuenust | U3 HUX.
MHOTOTPaHHUKOB. NnmocTpupoBaThakCHOMBl PUCYHKAMHA W TIPUMEPAMHU U3
[TonsiTHE 00 aKCMOMAaTUYECKOM | OKpYKarollel 00CTaHOBKU
MOCTPOCHUH  CTEPEOMETPHH:
aKCHOMBI ~ CTEPEOMETPUH |
CIICZICTBHUS U3 HUX
[Mpsimbie | B3aumuOE pacriooxxeHue AxTtyanm3upoBaTh (aKTBI W METOJBI IUTAHUMETPHH,
M IUIOCKOCTH | IPSIMBIX B TMPOCTPAHCTBE: | PEIICBAaHTHBIE TEME, IIPOBOIUTH aHAJIOTHH.
B HepeceKaroIunecs, [epeuncasiTh BO3MOXHBIE CHOCOOBI PACTIONOKEHUS IBYX
MPOCTPAHCTB | apayiebHbIC U | IPSMBIX B IPOCTPAHCTBE, MILTFOCTPHPOBATH UX HA MTPHMEPaX.
e. CKpPELIMBAIOIUECS MPSMBbIE. JlaBaTe  ompeneneHHe — CKPEIIMBAIOLIMXCS — HPAMBIX,
[Tapannensho | [TapannenbHOCTb NIPSAMBIX U (GopMynupOoBaTh NPU3HAK CKPEIIUBAIOIIMUXCA MPSIMBIX U
CThb MPSIMBIX | INIOCKOCTEH B IPOCTPAHCTBE: IPUMEHSATH €r0 MPU PEIIEHUH 3a/1au.
u napajJiesIbHble IPSIMbIE B Pacnio3naBate npusmy, Ha3bIBaTh €€ JIEMEHTHI.
IUIOCKOCTEH | IPOCTPAHCTBE; NapaljIeIbHOCTh CrpouTh ceyeHus IpU3Mbl Ha TOTOBBIX YEPTEkKAX.

(12 9)

TPEX MPSAMBIX; MAPATIICTLHOCTD
MPSAMOM M TIJIOCKOCTU. YTJIbI C
COHAIPaBJICHHBIMA CTOPOHAMH,
YTOJI MEXIY IPSIMBIMU B

MPOCTPAHCTBE.
[TapannenpbHOCTh TIJIOCKOCTEM:
napasiebHbIe IUIOCKOCTH;
CBOMCTBaA napayieabHbIX
MJIOCKOCTEH.

IIpocreiimme

MIPOCTPAHCTBEHHbIE (DPUTYPHI Ha
IUIOCKOCTU:  TeTpa’ap, Kyo,
napajiesienuIen; MoCTPOSHUE

CEeUYeHU !

[Tepeuncnarbs BO3MOXKHBIE CIOCOOBI B3aHMHOTO
PaCMoJIOKEHUs MPSIMOM U IIIOCKOCTU B TPOCTPAHCTRBE,
IPUBOJUTH COOTBETCTBYIOIIHNE PUMEPHI U3 peaTbHOM KU3HU.

JlaBaTh  ompenelieHWe  MapajUIeIbHOCTH — NPAMOMl U
IUIOCKOCTH.

@opMyIMpoOBaTh MPH3HAK MAPAICIBHOCTH MPAMON U
IUIOCKOCTH, YTBEPXKICHHE O NpPSIMONH IEepecedeHus JBYX
IUTOCKOCTEH, MPOXOIAIINX Yepe3 MapaljieNibHbIE MPsIMBIE.

Pemate mpakTuueckue 3amaud Ha MOCTPOCHHE CEUEHUI

MHOTOTI'PaHHHKA.

OOBACHATD clydau B3aHMHOT'O PacIoIOKEHUS
IUIOCKOCTEH.

JlaBaTb  ompedeNeHHE  IMapaUICNIbHBIX  IUIOCKOCTEH;
NPUBOANTH NPUMEPHI M3 PEATbHOW KU3HU U OKPYXKaoIIen
00CTaHOBKH, WJUTFOCTPUPYIOIINE napajuieIbHOCTh
IIOCKOCTEHA.

Hcnonws3o0BaTh MIPU3HAK napajuieIbHOCTH JIBYX
IJIOCKOCTEHM, CBOWMCTBA MapajUIeNbHBIX IUIOCKOCTEH Mpu

peLIeHUH 33J]ay Ha OCTPOEHHUE.

OOBACHATD, YTO HA3BIBACTCS NApAIIICIbHBIM
POEKTHUPOBAHNEM U KaK BBIMOIHAETCS IPOEKTUPOBAHHE
¢Guryp Ha mIOCKOCTb.

N3o0paxxaTe B mNapasieIbHOW MPOEKIMU  Pa3IHYHbIE
reoMeTpruYecKue QUrypsl.

MoienupoBaTh peaibHble CUTYAllMM Ha SI3bIKE TE€OMETPHUH,
HCCJICAOBATE TMOCTPOCHHBIC MOJACIINM C HCIOJB30BAHUCM




r€OMETPUYECKUX MOHSATUM.

Hcnonb3oBaTh mOpH pelICHMH 3ada4 Ha IOCTPOCHUE
CEYEHUN MOHATUE MAPAJUIEIBbHOCTH, NPU3HAKA U CBOMCTBA
MapaJuIebHbIX NPSIMBIX HAIJIOCKOCTH

Ilepnennuky | IlepneHauKyIspHOCTD AxTtyanu3upoBaTh (aKThl W METOJbl IUITAHUMETpPHHU,
JSPHOCTh psIMO u IUIOCKOCTH: | peJ€BaHTHBIE TEME, IPOBOAUTH aHAJIOTHH.
HPSIMBIX U NIEPIEHIUKYIIIPHbIE NIPSIMBIE B OOBACHATh, KakoOW Yrojg Ha3bIBAaeTCS YIVIOM MEXAY
IJIOCKOCTEN | IPOCTPAHCTBE, IpsIMbIE | IEPECEKAIOIMMUCS MPSMBIMU, CKPEIIMBAIOIIUMHUCS NIPSIMBIMU
(12 3) HapajuieIbHbIE U | B IPOCTPAHCTBE.
MIEPIEHIUKYIIIPHBIE K JlaBaTh omnpenelneHne NEPHEHIAUKYISPHBIX MPSIMBIX U
IJIOCKOCTH, MIPU3HAK | MIPSMOM, NEPIEHIUKYIIPHON K IJIOCKOCTH.
NEPHEeHIUKYJIIPHOCTU MPSIMOU Haxomutb yriel MeXay CKpeLIMBAIOIIUMUCA IPSIMBIMU B
U IUIOCKOCTH, TeOopeMa o | KyOe U nupamuse.
NpsIMOM  NEPIEHAUKYIAPHON [IpuBOIUTE TPUMEPBI U3 PEATBHOM KU3HHU U OKpPYXKaroIEen
IIJIOCKOCTH 00CTAaHOBKH,  WUIIOCTPUPYIOIIUE  MEPHEeHIUKYISIPHOCTD
[lepnieHIuKyNIAp U HAKJIOHHBIE: | IPSIMBIX B MPOCTPAHCTBE M MEPHEHAUKYISIPHOCTh MPAMOM K
paccTossHHEe OT TOYKH JO | INIOCKOCTH.
IJIOCKOCTH,  PAcCTOSIHUE  OT ®opMyaMpoBaTh MPU3HAK NEPIEHANKYIIPHOCTH IPIMOI
MPSIMOM JI0 MJIOCKOCTH. Y TUIOCKOCTH, IPUMEHATD €r0 Ha MPAKTHUKE: 0OBIACHATh
MEepHEeHIMKYIIPHOCTh pedpa Ky0da U TMaroHajiu ero rpaHy,
KOTOpasi €ro He COAEPKUT, HAXOAUTh JUIMHY IUaroHaiu Kyoa.
BbIuncasaTe BEICOTY IPaBUIIBHOM TPEYTOJIBHON U MPABUIIBHON
YeThIPEXYroJIbHON MUpaMuJ 1o JTHHAM pEdep.
Pemate 3agaum  Ha  BBIYMCIEHUS, CBSI3aHHBIE C
NEPHEeHIUKYIAPHOCTbIO  MPSAMOM M IUIOCKOCTH,  C
UCIIOJIb30BAHUEM IIPH PELICHUH INIAHUMETPUYECKUX (PAaKTOB U
METOJIOB.
OOBACHATh, UYTO  HA3bIBAIOT  MEPHEHAUKYIAPOM MU
HAKJIOHHOHM U3 TOYKH K IUIOCKOCTH; MPOEKIMEN HAKIIOHHOW Ha
II0CKOCTh.OOBACHATh, YTO HAa3bIBAETCSI PACCTOSHHEM: OT
TOYKH 10 TUIOCKOCTH; MEXAY MapajuleIbHBIMU INIOCKOCTIIMU;
MEXYy NpSMOM M MapajuieIbHOM €l IUIOCKOCThIO; MEXKIY
CKPEILMBAIOIIUMHUCS TPSMBIMH.
HaxonuTh 3TH paccTOsiHUS B IPOCTBIX CiIydasix B KyoOe,
UPAMHUJE, IPU3ME.
MonenupoBaTh peajlbHbIE CUTYallud Ha S3BIKE T€OMETPHH,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
FEOMETPUYECKUX ITOHATUH.
Hcnonp3oBarh mpu peElIEHUH 3aJad HAa IOCTPOEHUE
ceueHnii Teopemy Iludaropa, cBoiicTBa NPAMOYTOJBHBIX
TPEYTOJIbHUKOB.
Vel VYriel B IPOCTPAaHCTBE: YroJl AxtyanusupoBaTb (aKThl M METOJbl IUIAHUMETpPHUH,
MEXIY MEXAY IIPSIMOM U IUIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IPOBOJUTH AHAJIOTUH.
NpSIMBIMUA U | IBYTPaHHBIA YrOJ, JIMHEHHBIN JlaBaTh onpenesneHne yria Mexay NMpsMOil U INIOCKOCTBIO,
IUIOCKOCTSIMU | YTOJI IBYTPaHHOTO yIJIa. dopmynupoBaTtk TeopeMy O TpEX MEpHeHAMKYIApax |
(10 9) [lepneHIMKYIAPHOCTD 0o0paTHyo K Hell.
IIJIOCKOCTEN: IIPU3HAK Haxomute yron Mexay mNpsAMONM M INIOCKOCTBIO B
NEPNEHIUKYIAPHOCTH  JBYX | MHOTOTPAaHHUKE, PACCTOSHUE OT TOYKH JIO MpsIMOM Ha
miockocreii. Teopema O TpEX | MIOCKOCTH, HUCIOJB3YsSd TEOPEMY O TPEX NEPHEHAMKYISAPAX.
NEpIEHIUKYIIsIpax [IpoBoauTe Ha 4epTeKEe NEPHEHIUKYNIApP: W3 TOYKH Ha

IPSIMYIO; U3 TOYKHU Ha IJIOCKOCTb.

JlaBaTh ompeeneHue qByrpaHHOrO yria U €ro 3JeMEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxonuTe Ha 4yepTexke MABYTpaHHBIM yroin mpu pedpe
NUPaMUJIbl, TPU3MBI, TapaJJIeNICIHUIe A,




JlaBaTh ornpeneneHue yria MeX1y IUI0CKOCTAMMU.

JaBatp onpenenenne U GopMyIupoOBaTh MPU3HAK B3aUMHO
NEPIEHIUKYIISAPHBIX INIOCKOCTEH.

Haxomuts yriiel Mexy IUIOCKOCTSMU B KyO€e U TMpaMuje.

Hcnonp3oBarh npu pelieHnu 3aad OCHOBHBIE TEOPEMBI U
METO/1bl IJITAHUMETPUH.

MonennpoBaTh peajibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEJIOBaTh IIOCTPOCHHBIE MOJIEIM C HCHOJb30BAaHUEM
F€OMETPUYECKUX MOHATUH.

Hcnonb3oBarh mpu pelIeHMH 3a7ad Ha IOCTPOEHHUE
CEUYEHUN COOTHOLIEHUS B IPSIMOYI'OJIbHOM TPEYrOJIbHUKE.

MHororpansau
KU

(10 1)

[TonsiTue MHOTOTPAHHUKA,
OCHOBHbIE AJIEMEHTBI
MHOTOTPaHHUKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKWU;
pa3BEPTKAa MHOIOTPAHHUKA.
[Ipu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! PU3MBI;
OOKOBas U MOJIHAS
MMOBEPXHOCTb MTPU3MBI.

[Tapannenenurnen,
MIPSIMOYTOJIBHBIN
napajuiesienunesa u ero
CBOWCTBA.

[Mupamupa: n-yrojabHast

nmupaMuaa, rpaHd 1 OCHOBAaHUEC
nrupaMHuibl; OOKOBasg W IOJHAA

MOBEPXHOCTh MUpPaMHU/IBL;
MpaBWJIbHAsE U yceu€HHas
nMpamMuja.

DneMeHTbI MIPU3MBI u
MUpaMU/IbIL.

[IpaBuibHBIE MHOTOTPAaHHUKU:
MOHSTHE MIPaBUJILHOTO
MHOTOTPaHHUKA; TpaBHJIbHAs
npu3Ma u MpaBUJIbHAS
MUpamMuaa; MpaBWJIbHAS
TpeyrojpHasi mOHUpamMuia U

MpaBWIbHBIN TeTpadap; Kyo.
[IpencraBieHue o MpaBUIBHBIX
MHOTOI'paHHUKAX: OKTad/Ip,
JOJEKASIP U UKOCAdP.
CummeTpusi B TPOCTPAHCTBE:
CUMMETpUS OTHOCHUTEILHO
TOYKH, MPSIMOM, IJIOCKOCTH.
DNeMEHTbl  CHUMMETPUU B
nupaMuax,
napajiefenumnenax,
MPaBUJIbHBIX MHOTOTpaHHUKAaX.
Brruucnenue DJIEMCHTOB
MHOTOTPaHHUKOB: pEdpa,
quaroHanu, yriael. [lnomans
OOKOBOW  TOBEPXHOCTH U
MOJIHOM TOBEPXHOCTU MPAMOU
MPU3MBI, TJIONIAb OCHOBaHUMH,

AxTtyanm3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
pEIEeBaHTHBIE TEME, IPOBOAUTH AHAJIIOTUH.

JlaBaTte ompeneneHue napauleNICNANea, pPaclo3HaBaTh
€ro BUJbI U U3y4aTb CBOMCTBA.

JlaBaTte ompeneneHue NUPAMUABI, PAaCIO3HABATh BUbBI
nupaMui, GopMyIHUpOBaTH CBOICTBa pE€Oep, TpaHell U BHICOTHI
IIPaBUJIBHOM NTMPaMUIBbI.

Haxomuth momans mMoiaHOW W OOKOBOW MOBEPXHOCTH
MMAPAMHUJIBI.

JlaBaTh onpeneneHue yCedéHHOM MUpaMUIbl, HA3bIBaTh €€
3JIEMEHTHI.

®opmynupoBaTh  TeopeMy O  IUIOIAAM  OOKOBOM
ITOBEPXHOCTH MPABUIIBHON YCEYEHHON TUPaMUIbI.
Pemrare  3amaum  Ha  BBIYMCIIEHHME, CBSI3aHHBIE C

nMpaMuaMi, a TAaKXKe 3aJ]a4¥ Ha IIOCTPOCHHUE CEUCHUH.

JlaBathb omnpeaenieHue MPU3MbI, PaCliO3HABATh BUBI TTPHU3M,
M300pakaTh MPU3MBI HA YEPTEIKE.

Haxomutp momanas MoJHOW WM OOKOBOW MOBEPXHOCTH
MIPU3MBL.

N3ydaTth cooTHOeHUs Dinepa s yucia péodep, rpaHe
Y BEpIIMH MHOTOTpaHHUKA.

W3ydath BUABI  MPaBHIBHBIX
Ha3BaHUA U KOJUYECTBO rpaHEH.

N3y4aTh CHMMETPHIO MHOTOTPAaHHUKOB.

OOBACHATh, KaKHWE TOYKH HA3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHTEJIbHO JAHHOW TOYKH, MPSAMOW WJIU TIJIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OCBIO HJIM IUIOCKOCTHIO CHMMETPHHU
burypsr.

[IpuBoauT,  TPHMEpPHl  CHMMETPHYHBIX
aApXUTEKTYypE, TEXHUKE, IIPUPO/IE.

MopenupoBaTh peaibHbIE CUTYalluU Ha SI3BIKE T€OMETPUH,

MHOT'OI'PaHHHUKOB, ux

buryp B

HCCIICAOBATL IMOCTPOCHHBLIC MOACIM C HCIOJb30BAHHUCM
TCOMETPUUCCKUX HOHHTHfI, HCIIOJIb30BaTh HO,Z[O6I/IC
MHOT'OT'PpaHHUKOB.




TeopeMa 0 O0KOBOI1
MMOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane O0KOBOI
MMOBEPXHOCTH M MOBEPXHOCTHU
MIPaBUIBHON MU PaMUJIBI,
TeopemMa O IuIomaan OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
T PAMUJIBI

O0BbEMBI
MHOTOTPaHHH
KOB

(8 1)

ITonarue 00 00bEMe. OOBEM
ITAPAMHU/IbI, [IPU3MBI

AxTyanu3upoBaTh  (HaKThI
peleBaHTHBIE TEME.

OOBACHATh, Kak U3MEPSIOTCS OOBEMBI Te€d, MPOBOMS
AQHAJIOTMIO C U3MEPEHHEM IUIOUIafied MHOTOYTOJIbHHUKOB.
@DopMyIMpoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

N3yuarp, BbIBOIUTH (QopMyinbl 00bEMa MHPSIMOYTOJILHOTO
napasuieJenunes1a, Ipyu3Mbl U MUPaMUIbL.

Boruncnate 00bEM Npu3Mbl U MUPAMUIBI IO UX 3JIEMEHTaM.

[IpumensaTh 00BEM 715 pellIeHUs] CTEPEOMETPUUECKHX 3a]a4
U 1711 HAX0K/IEHUSI TEOMETPUYECKUX BEJTUYHH.

MonennpoBaTh peanbHble CUTyallUM Ha SI3bIKE T€OMETPUH,
HCCIIEIOBaTh IMOCTPOEHHBIE MOJENM C HUCHOJIb30BaHHUEM
F€OMETPUYECKUX OHATHI

U MCTOAbl IUIAHUMECTPUH,

[ToBTOpEHME:
CCUCHUA,
paccTosiHus U

yIIIbI

[Toctpoenune ceueHuit B
MHOTOTpaHHUKE.

Beruucnenue paccrosiHu:
MEXAY IBYMSI TOUKaMHU, OT

Crtpouthb ceueHre MHOTOTpaHHUKA METOJO0M CJIEJIOB.

JlaBaTh ornpeseneHne pacCTOSIHUS MeXay (purypamu.

Haxogmn) PacCTOAHUC MCXKIY napaajiCJIbHbIMU
IJIOCKOCTSIMH, MEXJy IUIOCKOCTBIO M IapajuIeIbHOW e

(8 9) TOYKH JI0 MIPSMOM, OT TOUKH IO | MPSIMOM, MEX]Ty CKPEIIMBAIOIIMMHUCS MPSMbBIMH.
IJTIOCKOCTH; MEXKTY CTpouTh JHMHEHHBIA yroja ABYTPAHHOTO yrja Ha YepTexe
CKpEeIMBAIOIIUMHUCS MHOTOTpaHHHKA ¥ HAXOJIUTh €T0 BEINYUHY.

MPSIMBIMHU. Haxomuts yriel Mex 1y MI0CKOCTSIMU B MHOTOTPaHHHUKAX
Brruncienue yrios:
MEXAY CKPEUIUBAIOLIIUMUCS
MPSIMBIMU,MEXK 1Y PSAMOI U
IJI0CKOCTBIO, ABYIPAHHBIX
YTJIOB, YTJI0OB MEXKIY
TJIOCKOCTSIMU
11 knacc

Hazpanue OcHoBHOE coJiepkaHue OcHoBHBIE BUIbI AESITEIBHOCTU yHaIIUXCS

paznena

Tena Cdepa u map: uentp, paauyc, | AkTyanuzupoBaTb  (akThl ¥ METOAbl  IJIAHUMETPUH,

BpallleHUS aMeTp; IJIOIIAb | pEleBaHTHBIE TEME, TPOBOAUTH AHATIOTHH.

(12 4) MMOBEPXHOCTHU cdepsl. | JlaBath ompenenenust cdepbl U mapa, UX IEHTpa, paauyca,
Bzaumnoe pacnonoxenue | auamerpa. Omnpenenats cdepy Kak Qurypy BpalieHus
cdepbl u IJIOCKOCTH; | OKPY>KHOCTH.

KacaTenbHass  IJOCKOCTh K | MccrnenoBaTh B3aMMHOE PacIoyioskeHue chepbl U MIOCKOCTH,

cdepe; maomaas cepsl. IBYX cdep, WITIOCTPUPOBATH ATO HA YEPTEkKaX U PUCYHKAX.
N3o06paxkenue cdepsl, | DopmynupoBaTh ONpeAeNeHHe KacaTelbHOM IIOCKOCTH K

miapa Ha MJIOCKOCTH. cdepe, CBOICTBO U MPU3HAK KacaTelbHOM MIOCKOCTH.
Ceuenus mapa. 3HAKOMHTBCSA C T€0Ie3MUECKUMHU TUHHUSMH Ha cdepe.

Hunuuapuueckas OOBSACHATH, 4YTO Ha3bIBAIOT LWIMHAPOM, Ha3bIBaTh €ro

MOBEPXHOCTb, oOpa3ymoIiue | 3JeMEHTHI.

HAJTMHIPUYECKON N3ydatrb, O0OBACHATH, KaKk TONYYUTh LUIUHAD MYTEM

MMOBEPXHOCTH, OCh | BpalleHusi IPsIMOYTOJIbHUKA.

HAJTMHIPUYECKON BeiBoauTh, HCMmONB30BaTh  (POPMYIBI TSI BBHIYUCIICHUS

MMOBEPXHOCTH. Hunuaap: | miomaau 60KOBOM MOBEPXHOCTH IUIHHIIPA.

OCHOBaHUS u OokoBast W3yuaTh, pacno3HaBaTh pa3BepTKy HUIUHIPA.




MOBEPXHOCTh, OOpasyromas u
0Chb, IUIOmIAaAhL OOKOBOH M
IIOJIHOW ITOBEPXHOCTH.
N3o0paxkenne mWIMHApPA Ha
IIJIOCKOCTH. Passéprka
HWIAHIPA.

Ceuenus HHIMHIpA
(TI0CKOCTHIO, MapaIICIbHON
WM TIEPIICHAUKYIIPHON OCH
HAJTMH]PA)

N300pakaTh IWIMHAP U €ro CEYECHHUS IUIOCKOCTHIO,
MpOXOAIIE  Yepe3 €ero  OocChb, IapauielIbHOM WA
NEPIEHAUKYIIIPHON OCH.

HaxoauThk miiomanm 3Tux ceYeHui.

MoenupoBarh peajabHble CUTYAllMU HA S3bIKE TEOMETPUH,
WCCIIEIOBATh IMOCTPOEHHBIE MOJIEIM C MCIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHI.

Konnueckass mOBEpPXHOCTS,

oOpa3yromue KOHUYECKOU
MOBEPXHOCTHU, OCh M BEpIIMHA
KOHUYECKOU TOBEPXHOCTH.

Konyc: ocHOBaHMe U BeplInHa,
obOpasyroiias U OCh; IUIOMIAIb

OOKOBOI " TIOJTHOM
TIOBEPXHOCTH. VY ceuéHHblii
KOHYC: 00pa3yIoline 1 BhICOTA,
OCHOBAHMS u OokoBast
TTOBEPXHOCTb.

N300paxkenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus KOHYyCa
(TJIOCKOCTBIO,  MapalieIbHON
OCHOBAaHHUIO, M IUIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEPIINHY).

OOBACHATH, KaKOE TEJI0 Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 DJIEMEHTHI.

N3yuarb, OOBIACHATH, KakK IHOJYYUTh KOHYC HYTEM
BpalllEHUs IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
N300paxkaTh KOHYC H €ro CeYeHUs IIJIOCKOCTBIO,

MPOXOIAIIEH Yepe3 OCh, U MIIOCKOCThIO, TEPIIEHIUKYISIPHOMN K
OCH.

N3ydars, pacio3HaBaTh pa3BEPTKY KOHYcA.

BriBoguth, ucnosb3oBaTh GOPMYNBI JIS  BBIYKCICHUS
IJT01IIa T OOKOBOM MOBEPXHOCTH KOHYCA.

Haxomute mmomaan cedeHuid, MOPOXOIAIIUX
BEPIINHY KOHYCA WJIH NEPIEHIUKYISIPHBIX €r0 OCH.

OOBACHATD, KAKOE TEJIO HA3BIBACTCS YCEUEHHBIM KOHYCOM.

N3yuaTh, 0OBIACHATH, KaK €0 TMOJYyYUTh IMyTEM BpaIieHUs
MPSIMOYTOJIBHOM Tpamneluy.

BoiBoguth, mnpumeHsTh (GOpMyay AisS  BBIYHCIEHUS
rioniau G0KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KomOunamus Tel
BpAIlIeHHUs] © MHOTOIPAHHUKOB.
MHOrorpaHHuK,  OIMCAaHHbBIN
OKOJIO chepsr; chepa,
BIIMCAaHHAs B MHOTOTPaHHUK
WM B TEJIO BpallleHUs

AxTyanu3upoBaTh (akThl M METOJAbl IUIAHUMETPUH,
peleBaHTHbIE TEME, IPOBOINUTH aHAJIOTUH.

Pemath crepeomerpuueckue 3a1ayu, CBSI3aHHbIE C TeJlaMU
BpallleHUs, I[OCTPOCHHEM CEUEHUH Tel BpalleHUs, C
KOMOMHAIIMSIMK ~ TE€J BpALlEHUS M MHOTOTPAaHHUKOB Ha
HAXO0X/IEHUE T€OMETPUYECKUX BEITUUHH.

Hcnonp30BaTh NpU pelICHUH CTEPEOMETPUUYECKUX 3a/1ad
IUTAaHUMETpUYecKue (akThl U METO/bI 33/1a4l Ha BBIYHUCIICHHE
U JI0Ka3aTeNbCTBO.

MopennpoBaTh pealibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIEIM C HCIHOJIb30BAHUEM
T€OMETPUYECKUX MOHATUHN

O0BEMEBI TEN

(54)

Ilousgrue 00 00BEMeE.
OcHOBHBIE CBOIiCTBA 00BEMOB
Tel.

O0BéM uIMHApa, KOHyca.
OO0BEM 1m1apa u MIoIaIbh

cdepsl.

AxTyanu3upoBaTh (akThl M METOJbI
pelieBaHTHBIE TeME, IPOBOIUTH AHAIOTHH.

BoiBoauTh, ucnonb3oBath (HOpMyabl 00BEMOB: MPHU3MBL,
HWIMHIpA, MHPAMHIbI, KOHyCa; YCEUEHHOW MUPAMUIBI U
YCEUEHHOTO KOHYCA.

IUIaHUMCTpPUU,

Pemarts crepeoMerpuueckne 3aqadd, CBS3aHHBIE C
BBbIUUCIIEHUEM 00BEMOB.

@opMyIMpOBaTh  ONPEACIECHUE IIAPOBOIO  CETMEHTA,
IIApOBOTO CJI0s, IIAPOBOTO CEKTOPA.

[Ipumensats Gopmynbl Ui HaXoXAEHUS O0OBEMOB
IIapOBOT'O CErMEHTA, IIIAPOBOTO CEKTOPA.

Pemarts crepeoMerpuueckne 3agadd, CBS3aHHBIE C

00BEMOM 11apa U MJIOMIAIbI0 CPEpPHI.

MoenupoBaTh peanbHble CUTyallud Ha S3bIKE T€OMETPHH,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIEIM C HCHOJIb30BAHHUEM
TeOMETPUYECKUX MOHITUH.




[MongoGHbBIE Tena B
npoctpanctBe. COOTHOIICHUS
MEXTY TUTOIIA SIMH
MMOBEPXHOCTEH, o0BEmMamu

H0J00HBIX Tell

AxTtyanu3upoBaTh (aKThl W METOJbl IUITAHUMETpPHH,
pEEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.
Pemware  crepeomeTrpHueckue  3a4aud, — CBA3aHHBIE €

COOTHOIIEHUEM OOBEMOB M IMOBEPXHOCTEH MOJOOHBIX TEN B
IIPOCTPAHCTBE.

MopenupoBath peallbHbIE CUTYallUu HA S3BIKE TEOMETPUH,
UCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM
r€OMETPUYECKUX MOHATHI

Bekrops! u Bexktop Ha mockoctH M B AxTtyanm3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
KOOpauHaThl | nmpocTtpaHcTBe. CIOKEHUE W | PEJIEBAHTHBIE TEME, IPOBOINUThH aHAJIOTUU.
B BBIYMTAHUE BEKTOPOB. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
IIPOCTPAHCTB | YMHOXKEHME  BEKTOpa  Ha @opMynHMpoBaTh  IPABUJIO  INApajUIeienunena  Ipu
e(10 u) yuciio. Pa3noxeHue BEKTOpa | CI0KEHUU BEKTOPOB.
nmo TpéM HEKOMIUIAHApHBIM CkinagpiBaTh, BBIYMTATHh BEKTOPBI, YMHOXaTh BEKTOp Ha
BEKTOPAM. [IpaBuiio | gucio.
nmapajuieenunea. M3ydath OCHOBHBIE CBOMCTBA 3TUX ONIEPALIUA.
Pemrenne 3ana4, cBsI3aHHBIX JlaBatb ompezciIicHue MIPSIMOYTOJIBHOM CHUCTEMBI
C  TNPUMEHEHMEM  MPaBUJ | KOOPAUHAT B IPOCTPAHCTBE.
JNENUCTBUN C BEKTOPaMH BeIpazute KOOpAMHATBI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
[IpssmoyronpHass cucrema | KOHIOB.
KOOpJIMHAT B MPOCTPAHCTBE. BoiBoauTh, Hcnonb3oBaTh (GOpMyIdy JUIMHBI BEKTOpa H
Koopaunats! BEKTOpA. | paCCTOSHUS MEXIAy TOUKaAMHU.
[Ipocreitmme 3aJ1aun B BripaxkaTh ckansipHOE MPOU3BEACHUE BEKTOPOB YEPE3 HX
KOOpJIMHATaX. YTOJ MEeXAY | KOOpAUHATHI, BBIUUCIATH YroJl MEXAY IBYMs BEKTOpamH,
BEKTOPAMH. CkansipHoe | IBYMsI IPSIMBIMH.
MIPOU3BENICHUE BEKTOPOB. Haxomute yron mexay NpsMOM M IJIOCKOCTBIO, YIOJI
Beluucnenue yrioB  Mexay | MKy ABYMS IJIOCKOCTSAMHU aHATUTHYECKUMU METOAAMM.
MPSIMBIMU U TIJIOCKOCTSIMHU. BobiBoMTh, HUCIONIB30BATh (POPMYITY PACCTOSTHUS OT TOUKHU
KoopanHaTHO-BEKTOPHBINA | /10 TUIOCKOCTH.
METOJ pu penieHnn
r€OMETPUUYECKHX 3a]1a4
[ToBTopenue, | OcHoBHBIE PUTYpPBI, HAKTHI, Pewate mpocreiimme 3agaud Ha HAXOXKJACHHE UIMH U
000011eHIE U | TEOPEMBI Kypca IJITaHUMETPUHU. | YIJIIOB B T€OMETPUUYECKUX (UTypax, MNPUMEHSATh TeopemMy
cucreMarusa | 3ajaud INIAHUMETPUH U [Tucdaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
LWs 3HAHUM | METOJbl UX PELICHUS. Haxoauts mionaas MHOTOYroJibHUKA, Kpyra.
(7 q) OcHoBHbIE (HUTYPBI, (PAKTHI, Pacno3naBath mojnoOHbIE (UTYPBI, HAXOAWTH OTHOIICHUS

TEOPEMBI Kypca CTePeOMETPHH.
3amaun cTepeoMeTpHH U
METO/IbI UX PEIICHHS

JUIAH U IJIOIAEH.
Hcnonp30Barh NpH PEIICHUH CTEPEOMETPHUYECKUX 3aad
(bakThl 1 METOAbI TUTAHUMETPHUH




MOYPOYHOE IILTAHUPOBAHME 10 ki1acc, reomeTpust

N aara Tewaypoka
) nmaH | dakt
BBenenue B crepeomerpuio - 10 yacos
1. OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IIPSIMAs], INIOCKOCTb,
[TPOCTPaHCTBO
2. [IpaBuna n300pakeHus Ha pUCYHKaX: U300pakeHHS TII0CKOCTEH,
apasuleIbHBIX NPSAMbIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
3. [TonsTHs: nepecekaronecs MI0CKOCTH, IEPECEKAoLUecs Ipsmas U
[JI0CKOCTh
4. 3HAKOMCTBO C MHOTOI'paHHUKaMU
S. N300pakeHne MHOTOTpaHHUKOB Ha PUCYHKax
6. N300pakeHrne MHOTOTpaHHUKOB Ha MPOEKIIMOHHBIX YePTEkKaAX
7. Ky6,ero pa3séptku u mojienu
8. [Tupamuna, e€ pa3BEPTKU U MOJIENH
9. CeueHnsi MHOTOTPaHHUKOB
10. Konmponvnas paboma Nel no meme «Beedenue ¢ cmepeomempuio»
Ilpsamote u nnockocmu 6 npocmpancmee. Ilapannenvsnocme npamoix u niockocmeil - 12 uacoe
11. B3anMHOE pacnoioxkeHue npsiMbIX B TPOCTPAHCTBE
12. [TapamienpHbIENPSIMBIE B IPOCTPAHCTBE
13. [TapamienbHOCTh TPEX NPSIMBIX
14. [TapannenbHOCTH NPSMOM U TIIOCKOCTH
15. VYTIuBl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMH
16. Yroa Mmexy NpsMbIMU B IPOCTPAHCTBE
17. [TapannenpHbIe MIIOCKOCTH, X CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapannenenunen
21. [ToctpoeHue ceueHui
22. Konmponvnas paboma Ne2 no meme «Ilpamole u naockocmu 6
npocmpancmee»
IlepnieHAUKYJISIPHOCTH NPSIMBIX U IJIOCKOCTEH - 12 yacoB
23. [lepnienauKynsipHbIE IPSIMbIE B TPOCTPAHCTBE
24, [Ipsimbie, mapauienbHbIe IIOCKOCTH
25. [IpsimMble, nepHeHANKYISIPHBIE K IIJIOCKOCTH
26. [Ipu3Hak nepneHauKyIIpHOCTH NPSIMOM U INIOCKOCTH
27. Teopema 0 IpsAMON, NEPIEHAMKYISIPHOM TIJIOCKOCTU
28. [lepneHMKyIIsIp ¥ HAKIIOHHBIE
29. PaccTosiHue OT TOYKM 10 TIOCKOCTH
30. PaccrosiHre oT npsiMoil 10 IIOCKOCTH
31. HaxosxieH1e yriioB MeXy CKpEIIMBAIOIUMUCS MPSIMBIMU B Ky0Oe
32. HaxoxzaeHne yrioB Mexly CKpeIMBAOIUMHUCS NIPSIMBIMU B TUPaMUJIE
33. Pemenne 3anau
34. Koumponwvnas paboma Ne3 no meme «Ilepnenouxkynapnocmo npamvix u
naockocmei»
Yribl MeKAy NPAMBIMH U INIOCKOCTAMH - 10 yacos
35. Yroa Mex 1y IpsIMON U TIOCKOCTBIO
36. JIByrpaHHblii yroJa
37. JIMHENHBIN yroJl IByrpaHHOrO yria
38. [lepneHIMKYIApHOCTD MIIOCKOCTEN
39. [Ipu3Hak nepneHMKyIIpHOCTH JBYX INIOCKOCTEH
40. HaxosxeHue yriioB Mex1y II0CKOCTSIMU B KyOe
41. Haxosx1eHne yriioB Mexx 1y IJI0CKOCTSIMU B MUPAMUIE




42.

Teopema 0 TpEX NepreHUKyIsIpax

43. Pemenue 3anau
44, Konumponwvnasa paboma Ned no meme «Yanvt mexncoy npamoimu u
nj10cKkoCcmamuy
Mnozozpannuku - 10 uacos
45. [TonsiTHEMHOTOI'paHHUKA
46. [Ipu3ma: npsimasi 1 HaKJIOHHAsI
47. BokoBas 1 oJHast HOBEPXHOCTh MPU3MBI
48. [IpsAMOYrOIBHBIN TapajuIeIEUIIe]] U €r0 CBOMCTBA
49, [Tupamua
50. [loHast MOBEPXHOCTH MUPaMMU/IbI
S1. [IpaBunbHas U yceu€HHasi NUpaMUIbI
52. [IpaBusibHBIE MHOTOTPAHHUKH
53. CummeTpusi B TPOCTPAHCTBE: OTHOCUTEIIBHO TOYKH, IPSIMOM, MIIOCKOCTH
54. Konmponvnaa paboma Ne5 no meme «Mnozozpannuxu
O0bEMBIMHOTOTPAHHHUKOB - 8 YacoB
55. [Tonsitie 06 06bEME
56. OcHOBHBIE CBOMCTBa 00BEMOB
57. O0béM mapasuienenuresna
58. O6bEM nupamuIbl
59. O6BEM PHU3MBI
60. Boruncnenne 06b€MOB Tel
61. Pemenue 3aau
62. Hmozoeas ammecmayun. Konmpononas pavoma No6
IloBTOpeHue - 8 yacon
63. ITocTpoeHne ceyennii B MHOTOIpaHHUKE
64. Brrunciienue paccToOAHUI MEXTY IBYMSI TOUKAMH, OT TOYKH JI0 TIPSMOU
65 Brruncienue pacCTosHHIL: OT TOUKHU O MIIOCKOCTH, MEXKIY
CKPENTMBAIOIIMMHCS TIPSIMBIMH
66. Borunicnenue yrioB MeX1y CKpEIIMBAIOIIMMHUCS MPSIMbIMU
67. Brrurciienue yrimoBmMexay NpsaMoi U IMI0CKOCThIO
68. Boruncnenue yrioB Mexy MI0CKOCTIMU
MOYPOUYHOEINJIAHUPOBAHME 11 kiacc, reomerpus
No TarTd Tevmaypoka

IJ1aH

¢bakr




Tena Bpamenns - 12 yacos

1. Cdepa n map. I[Mnomane moBepxHocTH chepbl
2. B3aunmHuoe pacnosiosxenue chepbl H IIOCKOCTH
3. KacatenbHast 0cKoCTh K cepe
4. Ceuenus mapa
5. Hunmusmp
6. [Tnomanas OOKOBOM M TIOJTHON MOBEPXHOCTH IIMIIMHIPA
7. CeueHus MWJIMHIPA
8. Konyc
9. [Tnomaas OOKOBOM M TIOJTHON MOBEPXHOCTH KOHYCA
10. Ceuenus KoHyca
11. KomOunanus ten BpaieHuss 1 MHOTOIPaHHUKOB
12. Konumponvnaa paboma Nel no meme «Tena epauienusn»
O0bémbITed - 5 yacos
13. [Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA OOBEMOB TE.
14. O6bEMIIMIMHAPA
15. O6bEMKOHYCA
16. O06bEM 11apa,1apoBOro CErMEHTa, IMApOBOTO CEKTOpa
17. Konmponvnas paboma Ne2 no meme «OQovémbl men»
BekTopbl 1 KOOpAMHATHI B IpocTpaHcTBe- 10 yacos
18. BekTop Ha miockocTy U B npocTpaHcTBe. CII0KEHUE U BBIYUTAHHEBEKTOPOB
19. YMHOKE€HUEBEKTOPAHAUHCIIO
20. Pa3znoxeHne BekTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPaM.
[ IpaBunonapauienenunena

21. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM MTPABUII ICUCTBUM C BEKTOPAMHU
22. [IpsimoyronpHasi cucTeMa KOOpJMHAT B TpoCcTpaHcTBE. KoopanHaThIBEKTOpA
23. [Ipocreiimmesanaym B KOOpAUHATAX
24, Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB
25. Boruriciienue yrioB Mex 1y NPsIMBIMH U TJIOCKOCTSIMU
26. KoopauHaTHO-BEKTOPHBIN METOJ PU PEHICHUH F€OMETPUUECKUX 3a/1a4
27. Hmozosas ammecmayua. Konmponvnas paboma No3

IToBTOpenue, 00001IeHHE W CUCTEMATH3ALMSI 3HAHUI - 7 4acoB
28. CedeHUs IMHOTOTPaHHUKOB
29. Haxos/1eHre yriioB MexJ1y CKpelMBArOIIMMUCS PSIMBIMU
30. HaxoxaeHnue yrioB Mexay IIOCKOCTSIMU
31. Brruncnenue miomaseii MHOrOrpaHHHKOB
32. Brruncnenue 066EMOB Tel
33. [Tnomaay moBepxXHOCTEH TE BpaIlCHUS
34. OO0BEMBI TeN BpalleHUS
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