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Heaun n3ydyenus yueOHOro Kypca

BaxHoCTh yueOHOro Kypca reOMETpUH Ha YPOBHE CPEAHEro 00I1Iero oopazoBaHus 00ycioBieHa
IIPAKTUYECKON 3HAUMMOCTBIO METAIIPEMETHBIX U IPEIMETHBIX Pe3yJbTaTOB 00YUEeHUsI T€OMETPUHU B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHA 00yyaromuxcs, GopMupoBanus GyHKIMOHAIBHONW MaTeMaTHYECKOM
IPaMOTHOCTH, U3YYEHHS IPYTUX YUeOHbIX AUCUUIUIMH. Pa3BuTHe y ydaluxcs NpaBUIbHBIX MPEACTaBIECHUN O
CYIIHOCTHU ¥ TMIPOUCXOKJICHUH T€OMETPHUECKUX a0CTPaKIMUKA, COOTHOLICHUN PEATbHOTO U HICAIBHOTO,

XapakTepe OTpa)XXeHHUs: MaTeMaTHUECKOW HayKOH sIBIIEHUH U IPOLIECCOB PEAIbHOI0 MUPA, MECTE FEOMETPUH B
CHCTEME HayK M POJIM MAaTEeMaTHYECKOT0 MOJICIMPOBAHUS B HAYYHOM MIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS yUaILUXCsl, @ TAKXKE KaUeCTB MbIIUIEHUS, HEOOXOAUMBIX /IS
ajanTaluy B COBPEMEHHOM OOIIIECTBE.

['eomerpus siBiIsseTCsl OMHUM U3 0a30BbIX NIPEIMETOB HA YPOBHE CpeiHero olIiero oopa3oBaHus, Tak Kak
obecreynBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHMIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MblILIEHUE, POPMHUPYEMOE IPU U3YUEHUH 00YUYarOIIUMUCS MTOHSITUHHBIX OCHOB F€OMETPUU
Y TIOCTPOEHUU LIEMOYKH JIOTUUECKUX YTBEPKICHHUM B X0/1€ PELLIEHUS] TEOMETPUUECKHUX 3a/1a4, YMEHHUE BbIIBUTATh
U OIIPOBEpraTh IMIIOTE3bl HEITOCPEICTBEHHO MCIIONB3YOTCS IIPU PELICHUHU 331a4 €CTECTBEHHO-HAyYHOTO [IUKIIA,
B YAaCTHOCTH M3 Kypca (PU3HKH.

YMeHne OpUEeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX IEATEIbHOCTH
yenoBeka. OpreHTaIus YeI0BeKa BO BpEMEHH U ITPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €T0 COLUAIBHOIO
ObITHS, (hOpMa OTPAKEHUS OKPYXKAIOIIET0 MUpPa, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOT'O ITPeoOpa3oBaHUs
neiicrBurenpbHocTU. OniepupoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUJIbl yUeOHOU U
TPYAOBOM JESATEIbHOCTH, SIBIAETCS OAHUM U3 MPO(PECCHOHANBHO BaXKHBIX KAYECTB, IOATOMY aKTyajbHa 3ajaya
(dbopmupoBaHUs y 00yUYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS KaK Pa3HOBUIHOCTH O0Pa3HOTO MBIIUICHUS —
CYIIECTBEHHOI'O KOMIIOHEHTA B ITOATOTOBKE K MPAKTHYECKON AEATEIbHOCTH 110 MHOI'YM HalpaBJICHUSIM.

Llens ocBoeHMs TporpaMMbl ydeOHOro Kypca «leomeTpusi» Ha 0a30BOM ypOBHE OOydeHUS —
o01eo0pa3oBaTesibHOE W OOILEKYJIbTYpHOE pa3BUTHE OOydYaroluxcs uepe3 o0ecrnedeHUue BO3MOXKHOCTHU
NpUOOPETEHUS] M HCIOJIb30BAHUA CUCTEMATHUYECKUX T'€OMETPHUYECKUX 3HAHWUN M JIEHCTBHH, CrenU(UIHBIX
reOMETPHH, BO3MOXKHOCTH YCIELIHOI'O IMPOJODKEHUS 00pa3oBaHUs IO CHELUATbHOCTAM, HE CBA3aHHBIM C
MIPUKJIaIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Tporpamma mo reomeTpun Ha 6a30BOM ypOBHE IpeJHa3HaueHa i 00y4aromuXcs CpeHed MIKOJIbI, He
WCIBITHIBABUINX 3HAUUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOIrO 00Iero oOpas3oBaHusa. Takum oOpazom,
oOyyaromuecsi Ha 0a30BOM YpOBHE JOJDKHBI OCBOWUTH OOIIME MaTeMaTHMYeCKHe YMEHHs, CBS3aHHBIE CO
cnenuduKoil TeOMETpUU W HEOOXOAUMBIC NJIsi KU3HH B COBpeMeHHOM obOmiectBe. KpoMe 3TOro, oHU MMEIOT
BO3MOYKHOCTh H3YYUTh TI€OMETpHUI0 Oojiee TIIIyOOKO, €ciaM B JalbHEHIIeM BO3HHUKHET HEO0OXOAMMOCTb B
reOMETPUUYECKUX 3HAHUSAX B MPO(PECCHOHAIBHOMN 1€ TEIbHOCTH.

JlocTikeHre Ied OCBOEHHUS MpOrpaMMbl 00ECHEUMBAETCS PELIEHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuoputeTHbIME 331a4aMu OcBOeHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax siBISIFOTCS:

® (opMmupoBaHHE MpEJICTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HAaHUE €&
B3alMOCBSI3HU C OKPYKAIOLUM MUPOM;

® (opMmupoBaHHE TMPEJICTABIEHUS O MHOTOIPaHHMKAaxX M TeJlax BpaIIeHUS KaK O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOLINX OMUCHIBATh M U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIET0 MUPA;

® (opMmupoBaHHE YMEHMs paclio3HaBaTh Ha YepTekaX, MOJCISAX M B PEaTbHOM MHUPE MHOTOTPAHHUKU U
TeJa BpalleHHUS;

® OBJIAJICHHE METO/IaMU PEICHUs 331a4 Ha IOCTPOCHUS Ha U300paKeHUAX MPOCTPAHCTBEHHBIX (pUTyp;

® (opMUpOBaHHE YMEHHSI ONEPUPOBATH OCHOBHBIMH MOHSATUSMU O MHOTOTPAHHUKAX U TeJaxX BpalleHUs U
UX OCHOBHBIMH CBOICTBaMU;

® OBJIAJICHHE aITOPUTMaMH pELIEHUS OCHOBHBIX THIIOB 3afay; (OPMUPOBAHUE YMEHHS MPOBOAUTH
HECJIOXKHBIE JJOKA3aTEJIbHBIE PACCYKIEHHUS B X0JI€ PELIEHUS CTEPEOMETPUYECKUX 3aa4 U 3314 C IPAKTUYECKUM
COJIEp’KaHUEM;

® pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPYECKUX CHOCOOHOCTEH oOyd4aromuxcs, MO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUMN, KpPUTUYHOCTU MBILUICHHUS;

® (opmupoBanue (YHKIMOHATBHOM TI'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHME paclO3HaBaTh
MIPOSIBJIEHUSI T€OMETPUUECKHUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX CUTYalUAX U
IIPU U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHUpPOBATh
UX Ha S3blKE€ T'€OMETPUM M CO3[aBaTb IEOMETPUYECKHE MOJEIH, NMPUMEHATh OCBOEHHBIH I'€OMETPUUYECKUI



anmapaTr A peHIeHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3aJad, MHTEPIPETUPOBATh W OLIEHHWBATH MOJyYEHHbBIE
pe3yIabTaThI.

OTnuuuTeNbHON 0COOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIIOYEHHE B KypC CTEPEOMETPHUM B Hadajie €ro
W3YYCHHUS 3a/1a4, PelIacMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, M ONPEISIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIILICHUS, CTUMYIHPYET
MPOTEKAHNE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3yUEHHUIO MPEIMETA.

[Ipenmourenue oTaaércs HAMIAIHO-KOHCTPYKTUBHOMY METO/1Y OOyUY€HUSsl, TO €CTh TEOPETUYECKUE
3HaHUS UMEIOT B CBOCM OCHOBE YyBCTBEHHOCTH MPEIMETHO-TIPAKTUUECKON JesiTenbHOCTH. PazButue
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y YUaIUXCsI B Kypce CTepeOMETPUH MPOBOJAUTCS 3a CUET pelIeHUs 3a/1a4 Ha
CO3JIaHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 HA ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMU 00pa3amu. Co3anue
o0pa3za MpOBOJUTCS C OMOPOI Ha HATJIAHOCTD, @ ONIEPUPOBAHKUE 00PA30M — B YCJIOBUSX OTBJICYCHUS OT
HarJISIZIHOCTH, MBICIIEHHOT'O U3MEHEHUS €0 UCXOIHOTO COACPIKAHUS.

OcHOBHBIE cojiepxkareiibHble JUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOTroOrpaHHHUKNY,
«IIpsiMble W TUIOCKOCTH B TpOCTpaHCTBe», «Tena BpamieHus», «BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEM.
dopMHUpOBaHUE JTOTUYECKUX YMEHUN pacIpeiesieTcsl He TOJNbKO MO COJIepKaTeIbHbIM JIMHUSAM, HO U IO TOJaM
oOydeHus Ha YPOBHE CpeIHEro o0Iiero o0pa3oBaHus.

Copnepxanue 00pa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHus [IpumepHoii
pabodeil TporpamMMmbl, pacHpeNeIEHHBIM TI0 TojJaM OOYy4YeHHS, CTPYKTYpHPOBAHO TaKUM O00pa3oM, YTOOBI
OBJIQJICHHE TEOMETPUUYCCKUMU MOHATHAMH ¥ HABBIKAMU OCYIIECTBIISJIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIFO/ICHHEM TIPHUHIIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAaHWS BKIIOYAINCh B OOIIYIO CHCTEMY
TEOMETPUUYECKUX MPEACTABICHUN 00yUarouXcsl, pacupss U yriayossis e€, o0pa3zysi IpouyHble MHOXKECTBEHHbBIE
CBSI3H.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B YueOHOM 1u1aHe Ha U3y4eHHE T€OMETPHH OTBOAMTCS HE MeHee 2 y4eOHBIX yacoB B Henenmo B 10 kiacce
u 1 yuebHOro yaca B Hefento B 11 kimacce, Bcero 3a Ba rojaa o0ydenus He meHee 102 yueOHbIX yaca.
IInanupyemMsble npeaMeTHbIEe pe3ybTaThl ocBoeHusi [IpumepHoii padoyeii nporpaMmMsl Kypca (1o rogam
00y4eHmst)

[IpenMeTHbIE pe3ynbTaThl U3yYEHHs] TE€OMETPUU Ha 0A30BOM YpOBHE OpPHUEHTHPOBAHBI Ha JOCTHUKEHHE
YPOBHS MaTeMaTH4eCKON I'paMOTHOCTH, HEOOXOJMMOIO JJIsi YCIIEHIHOTO PELICHUs 3a]ad B peaIbHOM JKU3HU U
CO3/IaHKE YCIOBHM JUIsl UX OOIIEKYIbTYPHOI'O Pa3BUTHS.

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha 06a30BOM YpOBHE CpeIHEro oOmero oopa3zoBaHUs JOJIKHO
o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:

10 knacc

OnepupoBarh NOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.

IIpMeHsITh aKCHOMBI CTEPEOMETPHUH U CIIECTBUSA U3 HUX NIPH PEIICHUN T€OMETPUYECKUX 3a7ad.

OnepupoBarh NOHATUAMU: APAIUIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacio0kKeHHe MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: ABYIPAHHBIM Yroj, rpaHH JBYTPaHHOTO YyrIja, pedpo ABYIpaHHOIO YIJa;

JIMHEWHBIN yroJI ABYTPAHHOIO YIJIa; IpalyCHasl Mepa ABYTPaHHOTrO yIJia.

e OnepupoBaTh MOHATUAMHU: MHOTOTPAHHMK, BBIMYKJIBIH ¥ HEBBINYKIBIH MHOTOIPAaHHUK, 3JEMEHTHI
MHOT'OI'paHHHKA, TPAaBUIbHBII MHOTOTPaHHUK.

e Pacro3HaBaTh OCHOBHBIE BU/bl MHOTOTPAHHUKOB (TIMpaMuja; Npu3Ma, IpsMOYTOJbHBIN Mapaliienenumnesn,
Ky0).

e KnaccupunupoBaTb MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUS JJs KJIacCU(pHUKAIMKU (BBINYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPAHHUKH; MpPAaBUJIbHBIE MHOTOTPAaHHUKM; TpsIMblE W HAKJIOHHBIE IPU3MBI,
MapajuIeTICTUTIC B ).

e OnepupoBaTh NOHATUSAMU: CEKYILAs IUIOCKOCTh, CEYEHHE MHOIOIPAaHHUKOB.

e OOBACHATH NPUHLUIIBI HOCTPOCHUS CEUEHHH, UCTIONB3YS METO/I CJIEIOB.
¢ CTpOUTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH W3
PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

e Pemiath 3a7aun Ha HaXOXKJICHHE I€OMETPUYECKHMX BEIMYMH MO 0o0pasliaM MM aJrOpuTMaMm, MPUMEHSS
M3BECTHBIE AaHAJIMTUYECKUE METO/BI IIPU PEIICHUU CTaHJApPTHBIX MATEMAaTHYECKUX 3a/lad Ha BBIYMCIICHUE



pacCTOSIHUM MeXAy [BYMs TOYKaMH, OT TOYKM JO MpPsAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

e Pemarh 3amaun Ha HAXOXKJIEHHWE T€OMETPHUUECKHMX BEJIMYMH MO O0pa3laM WM alropuTMaM, MpUMEHss
W3BECTHBIE aHAIUTHYECKUE METOJbI IIPU PELICHUH CTaHJIAPTHBIX MAaT€MAaTUYECKHUX 3a7a4 HAa BBIYMCICHUE
YIJIOB MEXAY CKPEUIMBAIOIIMMUCS NPAMBIMH, MEXAY IPSIMOM M IUIOCKOCTBIO, MEXKIY IIOCKOCTSMH,
JBYTPAHHBIX YTJIOB.

e Bbeuucnate 00bEMBI M IUIOIMIAAN TOBEPXHOCTEH MHOTOTPAaHHHMKOB (MpH3Ma, MUpaMHIa) C MPUMEHEHHEM
GbopMyIl; BBIUUCIATH COOTHOLIEHUS MEXAY IUIOMAASIMHU [OBEpXHOCTEH, O00bEMaMHU MOJO0OHBIX
MHOI'OTPaHHUKOB.

e OnepupoBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IUNIOCKOCTh CUMMETPUH; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPBI.

e l3BneKaTh, MpeoOpa3oBbIBATh U UHTEPIPETUPOBATh HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKIX
¢burypax, npeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX.

e [IpumensaTr reomerpuyeckue GakThl s PEUICHUS CTEPEOMETPUYECKUX 3a/ay, MPEeAroararimx
HECKOJIBKO LIaroB PeUIeHHUs, €I YCIOBUS IPUMEHEHUS 3a/JaHbl B IBHOH opMe.

e [IpuMeHATh IPOCTEHIINE IIPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH
pELICHUU CTEPEOMETPUUECKUX 3a/1a4.

e [IpuBOaUTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE
3aKOHOB T'€OMETPHUU B UCKYCCTBE.

e [[pyMEHATh MOJY4YEHHBIE 3HAHUS Ha IPAKTHKE: AHAIW3UPOBATh pEAlbHBIE CUTYyallUM W IPUMEHATH
W3YYCHHBIC TOHATUS B TPOIECCE IMOMCKA PEUICHHS MaTeMaTH4eCKH CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJCIIMPOBAaTh pPEANBHBIE CHUTYallMd Ha S3bIKE I'€OMETPUHM, MCCIECI0BaTh IIOCTPOCHHBIE MOJAECIN C
UCIOJIb30BaHNEM F€OMETPHUUECKUX MOHATHI U TEOopeM, ammapaTa airedpsl; pemarh IpakTHUYeCKUe 3a1a4H,
CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEIIMYHH.

Conep:xanue yueOHoro kypca (mo rogam o0yueHusi)

10 xknace

IIpsiMble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MHpocTpaHcTBo. Ilonarue o6
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3auMHOE pacmoioKeHHe TPSAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECH, MapajUlelIbHbIE U
CKpeuBaromuecs npsmele. [lapamnenbHOCTh IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NMapajuIe/IbHbIC NPSIMbIE B
[IPOCTPAHCTBE; MApAICIBHOCTh TPEX IMPAMBIX; [ApaUICIIBHOCTh IPAMOM M IUIOCKOCTH. YTIBI C
COHAIPABIICHHBIMA CTOPOHAMH; YIOJl MEXIy IpsSMBIMA B IPOCTpaHCTBe. llapainenbHOCTh IIIIOCKOCTEM:
napajJiesibHble TJIOCKOCTH; CBOWCTBA MapajuieNbHbIX MmiockocTel. [IpocTeiinme npocTpaHcTBeHHbIE (DUTYPHI HA
IUIOCKOCTU: TETPAdAp, KyO, Napajuiesienune]l; IOCTPOCHUE CEYEHUN.

IlepneHAUKyYIAPHOCTD MPSAMON M IUIOCKOCTHU: NMEPHNEHAUKYISPHBIE IPSIMBIE B IPOCTPAHCTBE, INPsSMbIE
MapaJuleIbHbIE W TEPIEHIUKYISPHBIE K IUIOCKOCTH, INPU3HAK IEPIEHIUKYISPHOCTH NIPSIMOM M INIOCKOCTH,
TeopeMa O MPSAMOU MEPIIEHIUKYIAPHON TUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOU U INIOCKOCTBIO;
JBYTPAHHBIN yroOJI, IMHEWHBIA Yrojl ABYTPAHHOTO yria. [lepneHquKymsp U HaKJIIOHHBIE: PACCTOSHHUE OT TOYKHU J10
IUIOCKOCTH, PAacCTOSIHME OT MPSIMOHM /0 IJIOCKOCTH, MPOEKIUs (Urypbl Ha IJIOCKOCTb. IleprneHauKynspHOCTb
IIJIOCKOCTEM: IPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX NepneHInKyIIspax.

MHororpaHHuKu

[lonsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHWKA, BBIYKJIbIE U HEBBIIYKIIbIC
MHOTOT'PaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrosbHas npusma; I'paHU U OCHOBAHUS IIPU3MBI;
npsiMasi U HakKJIOHHAs NpU3MbI; OOKOBas M IMOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyroiabHbIN
napajJiesienunes u ero cBoiicrtea. [lupamuna: N-yroapHast mupamMua, rpaHd ¥ OCHOBAaHHE MUPAMUIbl; OOKOBast U
IIOJIHAsI MOBEPXHOCTh NUPAMUBI, NpPaBWIbHAsA M YCEUEHHAs NUpaMuia. ODJIEMEHTHl NPU3Mbl U NHPAMHJIBIL.
[IpaBuibHBIE MHOTOTPaHHUKM: IOHSATHE IPABUIBHOIO MHOIOTPAaHHHMKA; IpaBUIIbHAs IIPU3Ma WU IPaBUIIbHAS
MMpaMKia; IpaBUIbHAS TPEyrojibHas MUpaMUa U MpaBUWIbHBIN TeTpadip; KyO. [IpeacraBienue o mpaBHIbHBIX
MHOTOTpaHHHUKaX: OKTa’dp, N0AEKadip U ukocadap. CedyeHus Npu3Mbl U TUPAMUBL.

CuMmMeTpusi B TIPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH. JIEMEHTHI
CUMMETPHUU B NUpaMUax, apauielIenuIenax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomans 60KoBOH MOBEPXHOCTH U
TIOJTHOM TOBEPXHOCTH MPSMOW TNPHU3MBI, IUIOMIAJb OCHOBAaHHWM, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSIMOMN



npusMsbl. [Tnomane GOKOBOM MOBEPXHOCTH W IOBEPXHOCTH IPABWIBHOW NMUPAaMHIBI, TEOpeMa O IJIOMIAaN
yceuéHHoil nupamusl. [Tonstue 06 06béMe. OObEM MUpPaMUIBL, TIPU3MBI.

[Togo6HusIe Tena B mpocTpancTBe. COOTHOMICHUS MEXK Ty TUIOLIAIIMH TOBEPXHOCTEH, 00bEMamMu
MOJTOOHBIX TE.

TemaTnueckoe IJIAHMPOBAHME Y4eOHOT0 Kypca (1Mo rogam o0ydeHus)
10 kaacc (68 yacoB)

Ha3zBanue OcHOBHOE cojiepKaHue OCHOBHBIE BU/IbI IEATEILHOCTH YYaIIUXCS
paszaena
Beenenne B | OCHOBHBIC TIOHSATHS Axryanu3upoBath (AaKTBl ¥ METOABl IUIAHUMETPHH,
CTEpEOMETpHU | CTEPEOMETPUU: TOUKA, IIpsIMasi, | peJeBaHTHBIE TEME.
10 IUIOCKOCTB, IPOCTPAHCTBO. [Tonmyyats mpeacTaBiaeHHs O MPOCTPAHCTBEHHBIX (PUTypax,
(10 9) [TpaBuna n300pakeHus Ha pazOupaTh MpOoCTEHIIIE TpaBuiIa H300paKEHUS dTUX UTYD.
pPHCYHKaxX: U300paskeHus N306pakaTh NpsAMYIO U IJIOCKOCTh HA PUCYHKE.
IUIOCKOCTEH, apaiesIbHbIX Pacrnio3HaBaTh MHOrOrpaHHMKHM, IMpaMHy, KyO, Ha3bpIBaTh
HPSAMBIX (OTPE3KOB), CEPEAUHBI | UX JIEMEHTHI.
otpeska. [lonsaTus: Jlenate pucyHOK KyOa, mupamMujbl, HaXOIUTh OIIMOKU B
HepeceKaroIuecs MIOCKOCTH, | HEBEPHBIX M300paKEHUSX.
NepeceKaroIuecs npsmas u 3HAaKOMHUTBCS C CEYCHHUSMH, C METOJIOM  CIIE/IOB;
IUIOCKOCTb. UCIOJIb30BaTh JJIsl TOCTPOEHUS] CEUYEHHS METOJ CIEJOB,
3HaKOMCTBO C | KpaTKO 3aMMChIBATh IIArH MOCTPOSHHSI CEUCHUSI.
MHOI'OI'paHHUKaMH, Pacnio3HaBaTh BHJA CceueHHMs U OTHOIIEHHUH, B KOTOPBIX
n300pakeHune ceueHue JenuT pedpa KyOa, HaXOIUTh IJIONIA b CEYCHHUS.
MHOTI'OI'DAaHHUKOB Ha PUCYHKaX, Hcnonp3oBare nogo0Oue IpH  pelleHHuM 3ajad  Ha
Ha TPOEKIMOHHBIX YEepPTEeXaxX. | MOCTPOCHHUE CEUCHHIA.
HauanbHble cBeieHUs 0 KyOe u 3HaKOMHUTbCS  C  aKCMOMAaTUYeCKMM  IOCTPOECHUEM
nupamMuie, MX pa3BEPTKH H | CTEPEOMETPUHU, C aKCHOMAaMH CTEPEOMETPUHU M CIICACTBUSMHU
MO/IEJIH. CeueHus | U3 HUX.
MHOTOTPaHHHKOB. WnmocTpupoBaTh aKCHOMBI PUCYHKaMHU M MIPHUMEPaMU U3
[TonsATHE 00 AKCHOMATHUECKOM | OKpY>Karolei 00CTaHOBKU
IIOCTPOCHUH  CTEPEOMETPHH:
aKCUOMBI ~ CTEPEOMETPHH U
CJICZICTBHS U3 HUX
[Tpsambie | Bzaumuoe pacroyio’keHue AxTyanusupoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
U IUIOCKOCTH | IPSMBIX B TMPOCTPAHCTBE: | PEJICBAHTHBIC TEME, IIPOBOIUTH AaHAIOTHH.
B nepeceKaromuecs, [TepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHUS ABYX
NPOCTPAHCTB | apaieNbHbIC U | IPSIMBIX B IPOCTPAHCTBE, WILTIOCTPUPOBATH UX Ha MPUMEpaXx.
e. CKPELIMBAIOIUECS MPSIMBIE. JaBate  ompeneneHHe — CKpPEIIMBAIOUIMXCS  MPSMBIX,
[TapamiensHo | [TapainenbHOCT NPSIMBIX U GbopMynupoBaTh MPHU3HAK CKPEIIMBAIOIIUXCS NPSAMBIX H

CTh MPSIMBIX

51

MJIOCKOCTEeM
(12 9)

IJIOCKOCTEN B IIPOCTPAHCTBE:
napasulesibHbIE TPSIMbIE B
MIPOCTPAHCTBE; NapalIeIbHOCTh
TPEX NPSIMBIX; MAPATIETbHOCTh
MPSMOU U INIOCKOCTH. YTJIBI €
COHAIIPaBJICHHBIMU CTOPOHAMU;
YTOJI MEK1Y IPSIMBIMH B

IIPOCTPAHCTBE.
ITapajuieIbHOCTD IIIIOCKOCTEM:
napajijieibHble IIJIOCKOCTH;
CBOMCTBa NapajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimne

POCTPaHCTBEHHBIE (DUTYPHI HA
IUIOCKOCTH:  TeTpa’ap, Kyo,

MPUMEHSITh €T0 IPH PEIIeHUH 3aau.
Pacrio3naBate ipu3My, Ha3bIBaTh €€ DIIEMEHTHI.
Ctpouth cedeHus MPU3MbI Ha TOTOBBIX YEPTEkKaX.
[TepeuncisiTh BO3MOXHBIE CITIOCOOBI B3aHMHOTO
PacToI0KEHUS MPSIMOU U IMIOCKOCTH B IPOCTPAHCTRBE,
MIPUBOJIUTH COOTBETCTBYIONINE TIPUMEPHI U3 PEATbHOM KU3HHU.
JlaBaTh  ompeneneHUE MapaUIENBHOCTH  MPSAMOM U
IJIOCKOCTH.
dopMynupoBaTh MNPHU3HAK MAPAJUICTLHOCTH MPSMOU H
TUIOCKOCTH, YTBEPXKICHUE O TPSIMOW TEpecedeHHs JIBYX
MJIOCKOCTEH, MPOXOIAIINX Yepe3 MapaieNbHbIe MPsMbIe.
Pemarp mpakTHYecKHWe 3amaud Ha IMOCTPOCHHE CEUCHUI
MHOTOTPaHHHKA.
OOBACHITD
IUTIOCKOCTEIA.

ciydan B3aMHOTI'O PacCIoJIOKCHUA




napasuiesienuIent;
CEUYECHUN

IOCTPOCHHE

JaBathb  ompeneneHue — mapaUIeIbHBIX  IUIOCKOCTEM;
IIPUBOAUTH NPUMEPHI U3 PEAIBHOU XU3HU U OKPYKAIOIIECH
00CTaHOBKH, WUTIOCTPUPYIOIINE IapaJIeIbHOCTD
IIJIOCKOCTEM.

Hcnonbp3oBats IIPU3HAK [IapauIeIbHOCTU IBYX
IJIOCKOCTEM, CBOMCTBA MNapajUICNIbHBIX IUIOCKOCTEH IpHU
pEILIECHNN 3aa4 Ha IIOCTPOEHHUE.

OOBACHATDH, UTO HA3BIBACTCS MApAILICTbHBIM
IIPOEKTUPOBAHUEM U KaK BBIIIOJIHACTCS IIPOEKTUPOBAHNE
¢buryp Ha IIOCKOCTb.

N300paxxaTh B nNapayiebHOW NPOEKLUHUU pa3IvyHbIe
reoMeTpruIecKue GUryphl.

MonenupoBaTh pealbHble CUTyallud Ha SI3bIKE T€OMETPUH,
UCCIIE0BaTh IIOCTPOCHHBIE MOJEIM C HCIHOJIb30BaHUEM
TE€OMETPUYECKUX TTOHATUH.

Hcnonp3oBath MNpu pelIeHUH 3aJad HAa MOCTPOEHHUE
CEUYCHUI IOHATHE MAPAJUIEIBHOCTH, IPU3HAKU M CBOMICTBa
NapaJUIeJIbHBIX OPSIMbBIX HA IIOCKOCTH

Ilepienuky
JISIPHOCTH
MPSMBIX U
IIOCKOCTEH

(12 9)

[TepnieHAUKYIAPHOCTD
IPSAMOI u IJIOCKOCTH:
NEPIEHIUKYJIIPHBIE TIPSIMbIE B
IIPOCTPAHCTBE, IIpsIMBbIE
napajuleJIbHbIE u
NEPIEHAUKYJIPHbBIE K
IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH TIPSIMOU
U IUIOCKOCTH, TeopemMa o
IpSAMOM  NEPIEHIUKYIAPHOU
IIJIOCKOCTH

IlepnenauKymsip 1 HaKJIOHHBIE:
paccTossHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSIHHE  OT
IIPSAMOM 10 IIJIOCKOCTH.

AxTyanu3upoBaTb (akThl U METOJIbI
peleBaHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.

OOBsACHATb, KakOW Yroj Ha3bIBAaeTCAd YIJIOM MEXIY
[IEPECEKAIOIIMMMUCS IIPSAMBIMH, CKPELIMBAIOIIUMUCS IPSIMBIMHU
B IIPOCTPAHCTBE.

JlaBate ompeneneHue NEPHEHAUKYJSAPHBIX IPSMBIX H
IPSIMOM, TIEPIIEHANKYJIAPHON K IIJIOCKOCTH.

Haxomuts yribel MEXay CKpELIMBAIOIMIMMUCS IPSIMBIMU B
KyOe 1 mupamu/e.

IIpuBOAUTE IPUMEPBI U3 PEATILHOM KU3HUA U OKPYKArOLIEH
OOCTaHOBKH,  WJUIIOCTPUPYIOIIME  NEepHEHIUKYISIPHOCTD
IPSAMBIX B MPOCTPAHCTBE M NEPIEHAMKYISIPHOCTh IPSIMOMN K
IIJIOCKOCTH.

@opMyIMpPOBATh MPU3HAK NEPIEHANKYIIPHOCTH IPSIMOU
U TJIOCKOCTH, IPUMEHSTh €r0 Ha MPAKTUKE: OOBICHATh
MEePIEHANKYIISIPHOCTh pedpa KyOa 1 TUuaroHaJiv ero rpaHy,
KOTOpas €ro He COJePXKUT, HAXOIUTh JUIMHY AUaroHaiu Kyoa.
BBIYuCIIATE BBICOTY IIPABUIIBHONM TPEYTOJIBHOM M MPABUIIBHON
YeThIPEXYTOJbHON MUpaMU/T TI0 AJTMHAM pEOep.

IVIAaHUMCTPHH,

Pemate 3amaum  Ha  BBIYMCIIEHHMS, CBA3aHHBIE C
NEPHNEHAUKYJIAPHOCTBIO  MPSAMOM M IUIOCKOCTH,  C
MCIIOJIb30BaHUEM TIPU PEILICHUH TUIAHUMETPUUECKUX (HaKTOB U
METOJI0B.

OOBsICHATh, 4YTO Ha3bIBAIOT  NEPIEHIUKYIIPOM U

HAKJIOHHOM U3 TOYKHU K IIJIOCKOCTH; IIPOEKIMEN HAKIIOHHON Ha
I0CKOCTh. OOBACHATH, YTO HA3bIBAETCS PACCTOSTHUEM: OT
TOYKHU 10 IUIOCKOCTHU; MEXAY NapajuIeIbHBIMU IUIOCKOCTAMU;
MEXIy TpSAMOA M TapajuieIbHOM €l IJIOCKOCTBIO; MEXKIY
CKPEIIHBAIOIIUMHUCS MTPSMBIMHU.

HaxomuTh 3TH paccTOsSHUS B MPOCTHIX ciydasix B KyOe,
nupamMuze, NpusMe.

MopennpoBaTh peajbHbIE CUTYyallUu HA SI3bIKE TEOMETPUH,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
T€OMETPUYECKUX TTOHATHIA.

Hcnons3oBarh 1pu  pPELIEHUM 3aJad Ha IIOCTPOCHHUE
ceueHuil Tteopemy Iludaropa, cBoicTBa MNPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.




Vel
MEXIY
MPSIMBIMHU U
IUIOCKOCTSIMH

(10 9)

VYrael B OPOCTPAHCTBE: Yroil
MEXY IPSIMOU U IIIOCKOCTBIO;
JIByTpaHHbIA YyTroJi, JIMHEWHBIN
yroJ ABYTPaHHOI'O yria.
[IepnieHIMKYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIECHIUKYJIPHOCTH  JIBYX
mockocreil. Teopema o Tpéx
NEPIECHIUKYJIIIpax

Akrtyanu3upoBaTh (GakThl M METOJbI
pEJeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.

[laBatp onpeneneHue yriia Mexay npsMor U MJIOCKOCTBIO,
dopmynupoBaTh TeopeMy O TpEX MEPHEeHAMKYIIpax H
00paTHYIO K HEH.

Haxomute yrom wmexay nIpsSMOM M IUIOCKOCTBIO B
MHOTOIPAaHHUKE, pPACCTOSHHUE OT TOYKM JI0 MpSAMOWA Ha
IJIOCKOCTH, MCIIOJB3YSl TEOpEMY O TPEX INEepHEHIUKYISAPAX.
[IpoBoiuTh Ha dYepreke MEPHEHIUKYISAP: M3 TOYKU Ha
IIPSAMYIO; U3 TOYKH HA IIJIOCKOCTb.

JlaBatp onpeneneHyre ABYTPaHHOTO YIJIa U €ro 3JIEMEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxonuth Ha 4Yepreke IBYIpaHHBIM yroil mpu pedpe
MAPaMUJbL, IPU3MBI, TAPAJICICIUIIEAA.

JlaBatb onpeneneHue yria Mexay III0CKOCTIMM.

JaBaTh onpeaeneHue u GopMyIUpoOBaTh MPU3HAK B3aUMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEH.

HaxoauTs yriabsl Mexay IUIOCKOCTSIME B KyOe U UpaMuie.

Hcrnonb30BaTh pU pPELICHUH 3a/1a4 OCHOBHBIE TEOPEMBI U
METO/1bl IIJIAHUMETPHH.

MopnennpoBaTh peanbHbIE CUTyallud HA S3bIKE TEOMETPUH,
UCCJIE0BATh TOCTPOEHHBIE MOJEIM C HMCIHOJb30BaHUEM
FEOMETPUYECKUX MTOHSATUM.

Hcnonws3oBarh mOpu pelIEHHH 3aJad Ha MOCTPOCHHUE
CE€YEHUI COOTHOUIIEHUS B IPSIMOYT'OJIBHOM TPEYTOJIBHUKE.

IIaHUMCETPHH,

MHororpansu
KU1

(10 9)

ITousTue MHOTOIPaHHHKA,
OCHOBHBIE DJIIEMEHTEI
MHOTOTPaHHHKA, BBINYKIIbIC U
HEBBINYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHHKA.
IIpu3ma: n-yronpHas npu3Ma;
I'paHU U OCHOBAHHS NIPU3MBI,
npsiMasi ¥ HaKJIOHHAS IPU3MBI;
OOKOBas U MOJIHAs
MOBEPXHOCTh TPU3MBI.

[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
napajuleeunes] U ero
CBOMCTBA.

IMupamupa: N-yroapHas

npamMua, FPaH U OCHOBAaHHE
nUpamMu/Ibl; OOKOBast M TOJTHAS

MOBEPXHOCTh HpaMU/IBL;
npaBWiIbHasE W yceuCHHas
nrpamMu/a.

DJeMeHTBI PU3MBI u
HpPaMUJIbIL.

[IpaBuIbHBIE MHOTOTPAaHHUKH:
HOHSTHE MPaBUIILHOTO
MHOTOTPaHHHKA; TPaBUIIbHASL
npu3Ma " npaBUIIbHAS
HPAMH/IA; npaBUIbHAS
TpeyroibHas MHpaMuaa |
NpPaBWIBHBIA TETpa’p; Kyo.

AxrtyanusupoBaTb (AaKThl M METOJbl IUIAHUMETPHH,
peleBaHTHBIE TEME, IPOBOJIUTH AHAJIOTHUH.

JlaBaTb ompelencHue MapajulelIeNuIena, paclo3HaBaTh
€ro BHJIbl U U3y4aTb CBOMCTBA.

JlaBaTb ompenencHue NUPAMHUABI, PAaCIO3HABATh BUIBI
nupamui, GopMyIupoBaTh CBOICTBa pédep, rpaHell U BBHICOTHI
MIPaBUIIBHON ITUPAMUBI.

Haxomuts miomanp nogHOW U OOKOBOW IOBEPXHOCTH
MAPaMUBL.

[laBaTp onpeneneHne yced€HHON NMUpaMUIbl, HAa3bIBATh €€
JJIEMEHTBL.

®opmMmynupoBaTb  TeopeMy O  IUIOM@AM  OOKOBOH
MIOBEPXHOCTHU MPABUIILHON YCEYEHHON ITUPAMUIBI.
Pemate 3amaum  Ha  BBIYMCIEHWE, CBA3aHHBIE C

NMpaMuJaMu, a TAKXKE 33JJa4l Ha IIOCTPOCHUE CEUCHUM.

JlaBaTh onpezeneHue npru3Mbl, paCliO3HABATh BUbI PU3M,
M300paxaTh MPU3MBI Ha YEPTEKE.

Haxomuth 1uiomanes MoMHOW WM OOKOBOM TMOBEPXHOCTH
MIPU3MBI.

N3yuaTte cooTHOmeHus Ditnepa s yucia pédep, rpaHei
Y BEPIIMH MHOTOI'PaHHHUKA.

N3yuaTts BUABI MPaBHIBHBIX
Ha3BaHUA U KOJUYECTBO rpaHei.

N3ydath CUMMETPHUIO MHOTOIPAHHUKOB.

OOBSICHITH, KaKHe TOYKH HAa3bIBAIOTCS CUMMETPUYHBIMHU
OTHOCUTEJIBHO JTaHHOW TOYKH, MPSIMON WJIM IUIOCKOCTH, YTO
HAa3bIBAlOT LIEHTPOM, OCBIO HWIIA IUIOCKOCTBIO CHMMETPUHU
burypsl.

IIpuBoUTH

MHOTI'OrpaHHUKOB, nux

OpUMEPbl  CUMMETPUYHBIX  (Guryp B




[IpencraBnenne o MpaBUIBLHBIX
MHOTOTPaHHHKAX: OKTa’p,
JOJICKAdAP U UKOCAdIP.

apXUTEKType, TEXHUKE, IPUPOJE.
MopnenupoBaTh peajabHbIE CUTyallUU HA SI3BIKE TEOMETPUH,
UCCIIENOBAaTh IIOCTPOCHHBIE MOJENIM C HCIOJIb30BaHUEM

CummMmeTpusi B MPOCTPAHCTBE: | TEOMETPHUYECKUX  TOHSATHHA,  HCIOJB30BaTh  Ioja00ue
CUMMETpUs OTHOCHUTEJILHO | MHOTOTPAHHUKOB.
TOYKH, NPSMOH, IUIOCKOCTH.
ONEMEHTBl  CUMMETPUM B
UpaMuIax,
napajuleenune1ax,
IIPABWJIbHBIX MHOTOTPaHHUKAX.
Brrancnenue JJIEMEHTOB
MHOTOTPaHHUKOB: pEdpa,
JuaroHany, yrisl. Ilnomane
OOKOBOM  IOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOM
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 O60KoBOH
MOBEPXHOCTHU MPSAMOI IPU3MBI.
[Tnomans OOKOBOM
MIOBEPXHOCTU M IOBEPXHOCTHU
IIPaBUJIBHOMN UPaMHUJBL,
TeopemMa O IUIOHaan OOKOBOM
IIOBEPXHOCTHU YCEYEHHOU
UPAMU/IBI
O06BbEMBI [Tonstue 06 o0bEMe. OOBEM Axktyanu3upoBaTh (akTbl M METOAbl IUIAHUMETPUH,
MHOTOTPaHHM | MUPaMU/Ibl, TPU3MBI pEJIeBaHTHBIE TEME.
KOB OOBACHATb, Kak H3MEPSIOTCd OO0BEMBI Ted, INPOBOAS
(8 1) AQHWIOTMIO C UW3MEPEHHEM IUIOU[aied MHOTOYTOJIbHUKOB.
®opMynupoBaTh OCHOBHBIE CBOMCTBAa 00BEMOB.
N3yuarb, BBIBOAUTH (opMynbl 00bEMa MNPSIMOYrOJIBLHOTO
napajuleJenuIne1a, Ipyu3Msl U MUPAMUIBL.
Boruncnsate 00bEM NMPU3MBI M MUPAMUJIBI IO UX JIEMEHTaM.
[TpuMeHATH 00BEM AJIS PELIeHUs] CTEPEOMETPUUECKHX 3a71a4
U 111 HAXO0KJIEHUSI TEOMETPUYECKUX BEJINYMH.
MonennpoBaTh pealbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIU C HCIHOJIb30BaHUEM
TreOMETPUYECKUX MTOHATUI
[ToBTOpeHwue: ITocTpoenne ceueHnuil B Crtpouth ceueHrne MHOTOTpaHHUKA METO/IOM CJIEJIOB.
CEYEHUH, MHOT'OTpaHHHUKE. JlaBaTh orpejiesieHue pacCTOSIHUA MEXTy GUTypaMu.
paccTosiHus U Brruncnenmne paccTosHUIA: Haxonuth paccrosinue MEeXIY napaisiesIbHbIMU
yTIIBI MEXy IBYMsI TOUKaMH, OT IUIOCKOCTSIMH, MEXJy IUIOCKOCTBIO W MapajuIeIbHOM €M
(8 1) TOYKH JI0 IPSIMOM, OT TOUKH JI0 | MPSIMON, MEX]TY CKPEIIUBAIOIIIMHUCS MPSIMBIMH.
IJIOCKOCTH; MEXKTY CrpouTh JIMHEHHBIM yroyl ABYIPaHHOTO YIjla Ha YEpTExKe
CKPEIIMBAIOIIUMUCS MHOTOTPaHHHUKA ¥ HAXOJIUTh €r0 BEIINYUHY.
IPSIMBIMHU. HaxoauTs yriel Mexay MIOCKOCTSIMU B MHOTOTPaHHUKAX
Brruncienue yrios:
MEXy CKPELMBAIOIIUMUCS
HPSIMBIMHU, MKy IPSIMON U
IUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXAY
IJIOCKOCTSIMU
11 knacc
HazBanue OcHoBHOE cofepkaHue OcHOBHBIE BUBI AEATEIBHOCTH yUYaIIUXCS

pasznena




Tena
BpalieHus
(12 9)

Cdepa u map: ueHtp, paauyc,

Axtyanu3upoBaTh  (akThl ¥ METOAbl  IJIAHUMETPUH,

AUaMCTP; miomaab | pCJICBAHTHBIC TCMC, IPOBOAWUTL aHAJIOTUH.

MOBEPXHOCTHU cdepsl. | JlaBath ompenenenust cepbl U Imapa, UX LEHTpa, paguyca,

B3aumnoe pacrionokenue | nuamerpa. Ompenensats chepy Kak (QuUrypy BpalieHUs

cdepsl u IUIOCKOCTH; | OKPYKHOCTH.

KacaTelbHas  IUIOCKOCTh K | MccrenoBaTh B3aUMHOE PaclojiokeHue cepbl U MIOCKOCTH,

cdepe; momaab cepsl. IBYX cdep, WUTIOCTPUPOBATH 3TO HA YEPTEKaxX U PUCYHKaX.
N3o0paxenue cdepsl, | DopMynHpoBaTH OINMpENEICHUE KacaTelbHOW IIOCKOCTH K

1rapa Ha MjI0CKOCTH. cdepe, CBOICTBO U IPU3HAK KacaTeJIbHOM IIIOCKOCTH.
CeueHnus mapa. 3HAKOMHTHCS C T€OAC3UICCKIMHE JTMHUSMU Ha chepe.

[ununapuueckas OOBSICHATh, YTO HA3BIBAIOT LWIMHIPOM, HAa3bIBaTh €ro

IIOBEPXHOCTb, 00pasyromme | AIEMEHTHI.

UIMHIPUYECKOI U3yuarb, OOBSACHATH, KaK TMOJXYYUTh UWIMHIP MYTEM

IMOBCPXHOCTH, OCh | BpallCHHUA IMPAMOYT'OJIbHUKA.

UIMHIPUYECKOMI BreiBonuTh, ucmonb3oBaTh  (GOpPMYIBl  UISI  BBIUMCICHUS

MOBEPXHOCTH. Hununap: | miomaaym 60KOBOM MOBEPXHOCTH LIUIUH/PA.

OCHOBaHUs 5 OokoBast N3yuars, pacno3HaBaTh pa3BEPTKY HHJIMHAPA.

MOBEPXHOCTh, OOpasyromas u
0Chb, IUIOmIAgb OOKOBOH U
MOJIHOM MMOBEPXHOCTH.
W300paxeHne ULWIMHIpA Ha
TLIOCKOCTH. Pa3BépTka
WIMH/IPA.

Ceuenus MUIMHIpPA
(MII0CKOCTHIO0, MTAapaJLIeIbHOM
WM IePIEHIUKYISIPHON OCH
HUAJTUHIPA)

N300paxaTh HUIMHAP W €ro CEeYeHUs IJIOCKOCTHIO,
NpOXOIAIIEH  Yepe3 €ero  OocChb, IMapajuleIbHOM WU
NEePHEHANKYIISIPHON OCH.

HaxonuTe miomanay 3TuX CEYEHUM.

MopenupoBaTh peaibHble CUTYallMH Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
r€OMETPUYECKUX MTOHATUH.

KoHnueckass mOBEpXHOCTS,

oOpa3yrolue KOHUYECKON
MOBEPXHOCTHU, OCb M BCPUIMHA
KOHHYECKOU TIOBEPXHOCTH.

KoHnyc: ocHOBaHUME U BepIIMHA,
oOpasyromas U 0Ch; TUIOMIA/Ib
60KOBOM U HOJHON
TMOBEPXHOCTH. VY ceu€HHblii
KOHYC: 00pa3yIolue 1 BbICOTA;
OCHOBaHMS u OokoBast
MIOBEPXHOCTb.

N300paxeHne KOHyca Ha
ockocTy. PazBéprka konyca.

Ceuenus KOHYyCa
(MJI0CKOCThIO,  MapayIeIbHON
OCHOBaHHUIO, M IUIOCKOCTHIO,
IpOXOJsIIeH Yepe3 BepIIUHY).

OOBSCHATH, KaKOE TEJI0 Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBAaTh €T0 3JIEMEHTHI.

W3ydarh, OOBSICHATH, Kak TMOJIYYUTh KOHYC MYTEM
BpalICHUs IPAMOYTOJIBHOIO TPEYTrOJIbHUKA.
N300paxaTb KOHYC U €ro Ce4eHHsI IIJIOCKOCTBIO,

MPOXOJIAIIEH Yepe3 OCh, U TIIOCKOCThIO, TEPIICHIUKYIISIPHOM K
ocCH.

N3yuars, pacno3HaBaTh pa3BEPTKY KOHYCA.

BreiBonuTh, HCMONB30BaTh (HOPMYNBI ISl BBIYHCICHUS
rionia i G0KOBOM MOBEPXHOCTH KOHYCA.

Haxomute 1uiomanu cedeHud, MOPOXOASALIUX
BCPIIMHY KOHYCa WM NCPICHAUKYIIAPHBIX €0 OCH.

OOBSICHSTH, KAKOE TEJIO HA3bIBACTCSA YCEUEHHBIM KOHYCOM.

N3y4ath, 00BSACHATH, KaK €ro MOJYyYUTh MYTEM BpALECHUS
MPSMOYTOJIBHOM Tpaneuuu.

BoBonuTh, mnpuUMeHATH GOpMyNy AN BBIYHCIEHUS
TIoaIM OOKOBOIM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KomMOunanus Tea
BpaIeHusi © MHOTOTPAHHUKOB.
MHOrorpaHHuK,  ONMCaHHBIN
OKOJIO chepsr; chepa,
BIIMCAHHAs B MHOTOTPAHHUK
WJIU B TEJIO BpaleHUs

AxTyanusupoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
pelieBaHTHBIE TEME, POBOJIUTH AaHAJIOTHH.

Pemarp crepeomerpuyeckue 3a1aum, CBA3aHHbBIE C TEIAMU
BpallleHusl, IOCTPOCHHEM CEYEHWI Tel BpalleHHs, C
KOMOMHAIMSIMA ~T€J1 BpAIIeHUs W MHOTOTPAHHUKOB Ha
HaXO0XIEHNE T€OMETPUUYECKUX BEINYMH.

Hcnonp30BaTh NpU PELICHUH CTEPEOMETPUYECKUX 3aaay
IUTaHUMETpUUecKue (PaKThl M METOJIbI 337a4l Ha BBIUYUCIICHHUE
U JI0Ka3aTeIIbCTBO.

MoienrpoBaTh peajbHbIE CUTYallud Ha SI3bIKE TEOMETPUH,




HCCIEN0BATh TOCTPOEHHBIE MOJEIM C HMCHOJb30BaHUEM
F€OMETPUYECKUX TTOHATHI

OO6wémbl Ten | IlonsTue 00 o0béMe. AxryanusupoBaTb (AaKTbl U METOJbl IUIAHUMETPHH,
(5v) OcHOBHBIE CBOHCTBa OOBEMOB | peJeBaHTHBIE TEME, TIPOBOJUTH AHAIOTHH.
TeJl. BeiBoauTh, ncnonab3oBaTe (GOpMylibl 00bEMOB: HPU3MBI,
O0bEM LuIMHIpa, KOHYCA. WIMHAPA, MUPAMUABI, KOHYCa; YCEYEHHOW MNUPaMUABI |
O0BEéM 1mapa ¥ 1mIoa b YCEYEHHOT0 KOHYca.
cdepsl. Pemarp crepeomeTpuyeckue 3aJaud, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB.
@®opMynMpoBaTh  ONPEAEICHUE I[IAPOBOIO  CETMEHTAa,
I1apOBOTO CJI0s, IIAPOBOTO CEKTOpA.
[TpumensTe  ¢Gopmyibl Ui HaxXOXKACHUS  0O0BEMOB
IIapOBOr'0 CEIMEHTa, IIIapOBOI'0 CEKTOPA.
Pemarp crepeomeTpuyeckue 3aJauyd, CBS3aHHBIE C
00BEMOM I1apa U MJIOMIAIBI0 CHEPHI.
MozenupoBaTh pealbHbIE CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIU C HCIHOJIb30BAHUEM
re€OMETPHYECKUX MOHSATHI.
[TonoGHbIe Tena B AxrtyanusupoBaTb (aKThl M METOJbl IUIAHUMETPHH,
npoctpanctBe. COOTHOLICHHS | PEJICBAaHTHBIC TEME, IIPOBOJUTH aHAJIOTHH.
MEXTY wiomansamu | Pemare  crepeoMeTpuyeckue  3alaud, — CBSA3aHHbBIE  C
IIOBEPXHOCTEH, 0o0bEMaMM | COOTHOLIEHHMEM OOBEMOB U IMOBEPXHOCTEW IMOJOOHBIX TEN B
HOJOOHBIX TeJl IIPOCTPAHCTBE.
MozenupoBaTh pealbHbIE CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIIOBaTh IOCTPOCHHBIE MOJIENIU C HCIHOJIb30BAHUEM
F€OMETPUYECKUX MOHSATUI
Bekropsl u Bexktop Ha miuockocTM U B Axrtyanu3upoBaTb (AaKThl M METOJbl IUIAHUMETPHH,
KOOpAMHATHl | mpocTpancTBe. CIOXEHHWe W | peJeBaHTHBIC TEME, IIPOBOJUTH aHAIOTHH.
B BBIYUTAHUE BEKTOPOB. OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.
NPOCTPAHCTB | YMHOKEHHE  BEKTOpa  Ha dopmynupoBaTh ~ MpaBWIO  Napajulelenunena  Mpu
e (10 ) yucio. Pa3noxxeHue BEKTOpa | CI0KEHUU BEKTOPOB.
no TpéM HEKOMIUIAHAPHBIM CkIaipIBaTh, BBIYUTATh BEKTOPBI, YMHOXKaTh BEKTOp Ha
BEKTOpaM. ITpaBuso | yucio.
MapaJUIeIICTTATIEAA. N3ydarh OCHOBHBIE CBOMCTBA ATUX ONEPAIUN.
Pemenue 3a1a4, cBA3aHHBIX JaBate  ompeneneHHe — NPSIMOYTOJbHOW  CHUCTEMBI
C  TPUMEHEHHWEM  TIPaBWJI | KOOPAHMHAT B MPOCTPAHCTBE.
JefcTBUH C BEKTOpaMu BbipazuTh KOOpAMHATBI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
IIpsmoyrosnbHas  cHCTEMa | KOHLOB.
KOOpJIMHAaT B IPOCTPAHCTBE. BeiBoauTh, MCHONB30BaTh (HOpMYIy [UIMHBI BEKTOpa MU
KoopnuHatst BEKTOpA. | PACCTOSHUS MEKIY TOUKAMH.
[Tpocreiimue 3aaun B BeipaxkaTe ckalisipHOE NMPOU3BEJICHHE BEKTOPOB Yepe3 MX
KOOpAWHATAaX. YTOJN MEXIYy | KOOPAWHATH, BBIUUCIATH YroJd MEXAY IBYMS BEKTOPAMH,
BEKTOpaMH. CkansipHoe | IByMs IPSIMBIMU.
NIPOM3BEICHUE BEKTOPOB. Haxomuth yrom Mexay NOpsSMOM U IJIOCKOCTBIO, YIOJ
Bbruncnenue  yrioB  MeXIy | MEXIY ABYMS IUIOCKOCTSIMHU aHAIUTUYECKMMHU METO/IaMHU.
NPSIMBIMH U TUTOCKOCTSIMH. BBIBOIUTH, UCTIONB30BATh (POPMYITY PACCTOSHUS OT TOUYKH
KoopanHaTHO-BEKTOPHBIA | 10 MJIOCKOCTH.
METOJ npu pereHuH
reOMEeTPHYECKUX 3a]a4
[ToBropenue, | OcHOBHBIC GUTYPHI, (HAKTHI, Pemrate mpocreiimme 3amaud Ha HaXOXKIEHHE [UIMH H
0000111eHNE U | TEOPEMBI Kypca INIAHUMETPUH. | YIJIOB B TE€OMETPHUECKUX (Urypax, NPUMEHATh TeopeMy
cucreMaTrn3a | 3ajaudl INIAHUMETPUHN U [Tudaropa, TeopeMbl CHHYCOB 1 KOCHHYCOB.
U 3HAHUH | METO/bI UX peIICHUs. HaxonuTs miomna s MHOTOYroJbHHUKA, KPYTa.

(7 9)

OcHoBHbIE GUTYPHI, (PaKTHI,

Pacnio3znaBath mo00HbIE (PUTYpBI, HAXOJUTH OTHOILLIEHUS




TEOpPEMBI Kypca CTEpeOMETPHH. | JUIMH U TUIOIa IeH.

3aauy CTEPEOMETPUN U
METO/IbI UX peIIeHUs

Hcnonns3oBaTh npu pemcHUMU CTCPCOMCTPHYCCKUX 3aJayd
(baKTBI M MCTOABI INITAaHUMETPUU

MOYPOYHOE INIAHUPOBAHME 10 knace, reomerpus

No aara Tema ypoxka
] miaH | dakT
Beenenue B crepeomerpuio - 10 yacos
1. OcCHOBHBbIE IOHATHUS CTEPEOMETPHUU: TOUKA, IPSIMast, IIIOCKOCTb,
ITPOCTPAHCTBO
2. [IpaBuia n3o0paskeHust HA pUCYHKaX: N300paKeHHS TIOCKOCTEH,
napajulesIbHBIX NPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3. [TonsTHs: nepecekarouuecs IWIOCKOCTH, IEPECEKAIOLIUECS NpsAMas U
[JI0CKOCTh
4. 3HAKOMCTBO C MHOTOI'paHHUKaMU
3. N300paxeHrie MHOTOrpaHHUKOB Ha PUCYHKaxX
6. N300pakeHrie MHOTOI'PaHHUKOB Ha MPOEKIIMOHHBIX YepTexax
7. Ky0, ero pa3sépTku u Mozenu
&. ITupamupa, €€ pa3BEPTKU U MOJICIIN
9. CeueHusi MHOTOIPaHHUKOB
10. Konmponvnaa pavoma Nel no meme «Beedenue ¢ cmepeomempuio»
Ipamvie u nnockocmu 6 npocmpancmee. Ilapannensnocmo npamvix u naockocmei - 12 yacog
11. B3anMHOE pacnosnokeHue NpsMbIX B IPOCTPAHCTBE
12. [lapasuienbHble IPsIMbIE B IPOCTPAHCTBE
13. [lapannenbHOCTh TPEX MPSIMBIX
14. [TapamienbHOCTh NPSIMON M INIOCKOCTH
15. VYTIIBl ¢ COHANpPaBICHHBIMU CTOPOHAMU
16. Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE
17. [TapannenbHbIE IIOCKOCTH, X CBOMCTBA
18. Terparap
19. Ky6
20. [Tapannenenunen
21. ITocTpoeHue ceueHui
22. Konumponvnan paboma Ne2 no meme «Ilpamsle u naockocmu 6
npocmpancmee»
IlepneHIMKYJSIPHOCTD NPSAMBIX M IUIOCKOCTEH - 12 yacoB
23. [lepneHuKynsipHBIE IPSIMBIE B IPOCTPAHCTBE
24. [Ipsimble, napaienbHble IVIOCKOCTH
25. [IpsiMble, neprIeHIUKYISPHBIE K IUIOCKOCTH
26. [Ipu3Hak nepneHaANKYJIIPHOCTH IPSIMOM M INTIOCKOCTH
27. TeopeMa 0 npsIMOM, NEPIIEH AUKYIISIPHON IIJIOCKOCTH
28. [lepneHMKynsp ¥ HAKIOHHBIE
29. PaccTosiHME OT TOUKH 10 INIOCKOCTH
30. PaccTosiHre OT psAIMOii 10 MIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIuMUCs IPSIMbIMU B Ky0Oe
32. HaxoxaeHue yrioB Mexay CKpEIMBAOIMMUCS IPSIMBIMU B TUPAMHUJIE
33. Pemrenne 3amau
34. Konmponvnaa paboma Ne3 no meme «llepnenoukynapuocme npamsix u
niockocmei)




Yribl Mexay NpsIMBIMH U INIOCKOCTSAMH - 10 yacos

35. Yroa Mexay NpsIMOH U INIOCKOCTBIO
36. JIByrpaHHblil yroa
37. JIMHEHbIN yron AByrpaHHOro yria
38. [lepneHUKYISIPHOCTD MJIOCKOCTEH
39. [Ipr3Hak nepneHIMKyIIpHOCTH ABYX INIOCKOCTEH
40. HaxosxeHne yriioB Mexay MI0CKOCTSIMHU B Ky0Oe
41. Haxosx1eHre yrioB Mexay IJIOCKOCTSIMU B IUPaMUIE
42. Teopema 0 TpEX NMEPHEHAUKYIISIPax
43. Pemenue 3anau
44. Konmponvnaa paboma Ned no meme « Yenvt mexcoy npamvimu u
na0ckocmamuy
Mmuozozpannuxu - 10 uacoes
45. [ToHsiTHE MHOTOTpaHHUKA
46. [Ipu3ma: npsimasi U HaKJIOHHAsI
47. BbokoBasi 1 osHasi NIOBEPXHOCTh MPU3MBbI
48. [IpsiMoyronbpHBINM Napauieaenuie] U €ro CBOMCTBa
49. [Tupamua
50. ITonHas MOBEPXHOCTH MMUPAMU/IBI
51. [IpaBuibHas ¥ yceu€HHass MUPAMUIbI
52. [IpaBusbHBIE MHOTOTPAHHUKHU
53. CuMMeTpHsl B MPOCTPAHCTBE: OTHOCUTEIBHO TOYKH, TPSIMOM, TIIOCKOCTH
54. Koumponvnan paboma Ne5 no meme «Muozozpannuxuy
O0bEMBI MHOTOTPAHHHMKOB - 8§ YacoB
55. [Tonsitre 06 06bEMe
56. OcHoBHbIE CBOMCTBa 00BEMOB
57. O0bEM napasuenenumnena
58. O06bEM UpamMuIbl
59. O0bEM TPU3MBI
60. Brruncnenmne o65EMOB Ten
61. Pemenue 3anau
62. Hmozo6as ammecmayua. Konmponvnaa paboma Neb
IToBTOpenue - 8§ yacos
63. ITocTpoeHue ceueHnii B MHOTOTpaHHHUKE
64. Brluncnenne paccTossHUNA MEXIy 1BYMs TOUKaMHU, OT TOYKHU JI0 MPSIMOUN
65 Brraucnenne pacCcTossHUI: OT TOYKHU JO TUIOCKOCTH, MEXKTY
CKpEIINBAIOIINUMUCS MPSIMBIMU
66. Bolunciienne yrioB Mex1y CKpEIMBAIOIMMHUCS TPSIMbIMU
67. Beruncnenue yrioB Mex1y OpsIMOU U IIIOCKOCTBIO
68. Brruncnenue yrioB My MJIOCKOCTIMU
MOYPOYHOE INMIAHUPOBAHUE 11 kiacc, reomerpus
N Aara Tema ypoxa
] miaH | daxr
Tena Bpamenus - 12 yacos
1. Cdepa u map. [lmomane moBepxHocTu chepbl
2. B3anmMHoe pacnonoxenue cepsl U MIOCKOCTH
3. KacarenbHast miockocTs K cdepe
4. Cedenust mapa
5. Hunuuap




6. [Tnomans 60KOBOM M MOIHOM MOBEPXHOCTH LIMIIMHAPA
7. CeueHus IIMH]IPA
8. Konyc
9. ITnomaas 6OKOBO M IMOJTHOM MOBEPXHOCTH KOHYCA
10. CeueHust KOHyca
I1. KomMOuHammst Ten BparieHus: 1 MHOTOIPaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena epauwjenusy
O0BbEMBI TeJI - 5 yacoB
13. [Tonstue 06 06bEMe. OCHOBHBIE CBONCTBA 0OBEMOB TEII.
14. O0BEM TUIHHIIpA
15. O06béM KoHyCa
16. O0BEM mIapa, MapoBOro CErMeHTa, IIApOBOT0 CEKTOpa
17. Konmponvnas paboma Ne2 no meme «O6vémbl meny
BekTopsl 1 KoopaMHATHI B IpocTpaHcTBe - 10 yacos
18. BekTop Ha miockocTy u B mpoctpancTBe. Cl0KeHNE U BEIYUTAaHHE BEKTOPOB
19. YMHOKEHUE BEKTOPA HA YUCIIO
20. PasnoxeHne BekTopa 1o TpéM HeKOMILIaHapHBIM BekTopaMm. [IpaBuio
Mapajuienenunena
21. Pemenne 3a1a4, CBA3aHHBIX ¢ TPUMEHEHUEM IIPABUII IEUCTBUM C BEKTOPAMH
22, [IpsimoyronbHas cucreMa KOOpAMHAT B IpocTpancTBe. KoopauHarel BekTopa
23. IIpocreiiiume 3a1a4u B KOOpAWHATAX
24. Yron mexay Bekropamu. CKaJIsipHOE ITPOU3BEAEHNE BEKTOPOB
25. Brruncnenue yrioB Mex1y NPSIMBIMU U TUIOCKOCTSIMU
26. KoopanHaTHO-BEKTOPHBIN METO/1 ITPHU PEIIEHUN T€OMETPUUYECKUX 3a/1a4
27. Hmozosas ammecmayua. Konmponvnas paboma No3
IloBTOpeHue, 00001IeHHE W CHCTEMATU3ALMS 3HAHUI - 7 4acoB
28. CeueHnsi MHOTOTPAaHHUKOB
29. Haxox/1eHne yrioB Mexay CKpelMBAIOIIMMUCS MPSIMbIMU
30. HaxoxeHue yrioB Mexay MIOCKOCTSIMU
31. Brruncnenue niomaaei MHOrOrpaHHUKOB
32. Brruncnenne o65EMOB Ten
33. [Tnomany noBepxHoCTEN TeJ BpallleHus
34. OO0BEMBI TEN BpallleHUs
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