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Ileau uzy4deHnus y4eOHOro Kypca

BakHOCTh yueGHOro Kypca reOMETpUM Ha YpOBHE CpeHero obiiero oopazoBanus 00yCIOB/IEHa IPAKTH-
YecKOM 3HAYMMOCTBIO METAINPEIMETHBIX U MPEIMETHBIX Pe3ybTaTOB 00y4YEHHUA FEOMETPHHU B HATIPABIICHUH JIMY-
HOCTHOTO pa3BUTUs 00yvaroLuXcsi, POPMUPOBAHHUS (PyHKLIMOHANLHOM MaTEMaTHYECKOM rPaMOTHOCTH, U3Y4e-
HUST APYTUX Y4eOHBIX AUCLMIUIMH. Pa3BUTHe y yyalluxcs NMpaBUNBHEBIX MPEACTABIECHUA O CYIHOCTH U MPOMC-
XOXKIEHUH FeOMETPUUYECKMX abCTpaKLMid, COOTHOLIEHUH PEANBHOI0 U HAEAIBHOT0, XapaKTepe OTPaXKEH s MaTe-
MaTHYECKOM HayKOMU SBJEHHH U MPOLECCOB PeabHOrO MUPA, MECTE TEOMETPHH B CUCTEME HAYK M POJIM MaTema-
THYECKOro MOJENMPOBaHKs B HAYYHOM MMO3HAHHUHU U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPO-
BO33PEHUS yUALIMXCS, & TAKKE Ka4eCTB MbILIEHHUs, HEOOXOAMMEIX /ISl alanTalyk B COBPEMEHHOM OOLIECTBE.

[eomeTpus ABJSETCS OAHMM U3 6A30BBIX MPEIMETOB Ha YPOBHE CPeAHEro oOLIEero oopasopaHus, TaK Kak
obecneyrnBaeT BO3MOXKHOCTD U3YyU€HHUs KaK AUCLIMIIIMH €CTECTBEHHO-HAy4YHOM HAINpPaBJIEHHOCTH, TAK U FyMaHU-
TapHOH.

Jloruyeckoe MeliieHHe, OpMUpPYEeMOe MPH U3yYeHUH 00yUatOLMMHUCS MOHATUHHEBIX OCHOB F€OMETPUHU
¥ IOCTPOCHHH LIEMOUKH JJOTHUECKUX YTBEPIKAEHUI B X0/I€ PELICHMUs F€OMETPUUECKUX 3a/lay, YMEHUE BBIBUIaTh
W OMPOBEPraTh rMIOTE3bl HEMOCPEACTBEHHO MCIIOJB3YIOTCS MPU PELIEHHHU 38/]a4 eCTECTBEHHO-HAY4YHOT0 LIMKIA,
B 4aCTHOCTH M3 Kypca (pU3UKH.

YMeHHe OPUEHTUPOBATECS B MPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO BCEX 00/1ACTSX JEATENBHOCTH
yenoBeka. OpHUeHTALMs YEN0BEKA BO BPEMEHH U POCTPAHCTBE — HEOOXOAHMOE YCIOBUE EM0 COLMATBHOTO OBI-
TUs, OpMa OTPAKEHHS OKPYIKAIOLIET0 MUPA, yCJIOBHE YCMELUIHOro MO3HAHMS M aKTUBHOTO Npeobpa3oBaHus Aek-
cTBUTENBHOCTU. ONEepUpOBaHKE MPOCTPAHCTBEHHBIMU 00pa3amMu 00BEANHAET Pa3Hble BUABI y4eOHOM U Tpy10-
BOM JeSTENBHOCTH, SIBIAETCA OJHUM U3 NPO(ECCHOHANBHO BaXKHBIX KauecTB, MO3TOMY aKTyasbHa 3aia4a Gpop-
MHpPOBaHHUs y 00YUAROILMXCS [IPOCTPAHCTBEHHOTO MBIILIIEHHS KAK PA3HOBUIHOCTH 0OPA3HOTO MBILUICHUS — CY-
LIECTBEHHOrO0 KOMITOHEHTA B MOATOTOBKE K NPAKTHYECKON AEATEIIEHOCTH M0 MHOTHUM HalpaBJIEHUSAM.

L{ens ocBoeHHMs NporpaMMel yuebHoro Kypea «['eomerpusi» Ha 6a3oBoM ypoBHe 00ydeHHs — 0611e06paso-
BaTeJbHOE U OOLLIEKYIETYpPHOE pasBUTHE 00y4aOLIMXCs epe3 obecneueHe BO3MOKHOCTH NPUOOPETEHHUs 1 HC-
[10/I30BAHUS CUCTEMATHUYECKUX F€OMETPHUECKUX 3HAHMM U NeHCTBHUH, CrIeU(pUUHBIX TEOMETPUM, BO3MOXKHOCTH
YCIMELIHOr0 MPOJOJDKEHHUsI 00pa30oBaHus M0 CMELMANBHOCTSM, HE CBS3aHHBIM C MPUKIAAHBIM MCIOJIB30BAHUEM
T€OMETPUH. '

TIporpamMma 10 reoMeTpun Ha 6a30BOM ypOBHE NpefHa3HauYeHa Ay 00y4atolUXCst CPefHEeH IKOIBI, HE
MCTBITHIBABLIMX 3HAUHTENBHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOTO 001ero oopasosanus. Takum o6paszom, 00y-
yatoluecs: Ha 6a30BOM YPOBHE JOMKHBEI OCBOMTE OOLIME MaTeMAaTHYECKUE YMEHHS, CBA3AHHBIE CO CeUU(pUKON
reoMEeTpUH 1 HEOOXOJUMBIE IS JKU3HU B COBpEMEHHOM obuiecTBe. Kpome 3Toro, OHH MMEIOT BO3MOXKHOCTD U3Y-
YUTH reOMeTpHIo 6oJiee ritybOoKO, eciii B AajbHEHIIEM BOSHUKHET HEOOXOUMOCTD B F€OMETPUUECKUX 3HAHUAX B
npodeccHoHaNIbHON AEATEIBHOCTH.

JIOCTIIKEHHE LIENH OCBOEHHMs IPOrpaMMBbl 00€CIeYHBAETCS PELLIEHHEM COOTBETCTBYIOIMX 3aay. [Ipuopu-
TeTHBIMH 3aJa4aM1 ocBoeHus Kypca «['eomeTpun» Ha 6a3oBom ypoBHe B 10—11 knaccax siBstoTCs:

e (OpMHUpOBAHHE MPEACTABIEHHS O FEOMETPUM KaK YacTH MUPOBOH KyJIBTYPEl M OCO3HAHHE €€ B3aUMO-
CBSI3U C OKPYKAIOLLUM MilpOM;

e (hopMMpOBaHHE MPECTaBICHHS O MHOTOrPAHHHMKAX W TEJax BPALICHUs KaK O BaXKHEHIIMX MaTeMaThye-
CKUX MOJIENAX, MO3BOJSIOLIMX OMUCHIBATE U U3Y4aTh Pa3HBIE ABJICHUS OKPYIKAIOLLEro MUpa;

e (hopMMpOBaHKHE YMEHUS Paclo3HaBaTh Ha 4epPTekax, MOJC/AX U B PEaJbHOM MMPE MHOrOrpaHHUKH U
Tesa BpalleHus;

® OBIAIEHKE METOJAMH PELIEHHUs 3a/au Ha MOCTPOSHHUs Ha U300paKeHUAX NPOCTPAHCTBEHHBIX QUryp;

e (hopMHpOBaHKE yMEHUs ONEPUPOBATH OCHOBHBIMHU MOHATHSAMM O MHOTOrpaHHMKAX W TeJax BpaLUCHUS U
MX OCHOBHBIMU CBOMCTBaMH;

® OB/IAJEHHE ATTOPUTMAMHU PELIEHHSI OCHOBHBIX THITOB 3a1a4; (OPMHUPOBaHKE YMEHHs NPOBOJUTE HECIOK-
Hble JOKa3aTeJbHbBIE PACCYKICHUS B XOI€ PELIEHUs CTEPEOMETPUYECKHMX 38134 U 3a[ad C MPAKTHYECKUM COnep-
KAHHUEM;

® pa3sBUTHE MHTE/IEKTYAIbHBIX W TBOPYECKHMX CIOCOOHOCTEH 00yuatouXesl, MO3HABATEIBHOH aKTHBHO-
CTH, UCCIEI0BATEIbCKUX YMEHUH, KpUTUUHOCTH MBILLICHHUS;

e (opmupoBaHue (GyHKLHOHAIBHOK rPAMOTHOCTH, PeJIEBAHTHOW r€OMETPUM: YMEHHE pacrosHaBaTh Mpo-
SBJIEHUS FEOMETPUYECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaibHBIX KH3HEHHBIX CUTyalMIX W MpH
W3yUEHHH IPYryX YUeOHBIX MPEAMETOB, MPOsIBICHHs 3aBMCHMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYTMPOBATH UX HA
SI3bIKE reOMETPHH U cOo34aBaTb r€OMETPUICCKHE MOACIIH, MPHUMEHATL OCBOCHHBIN r€OMETPUYCCKUM annapat AJIA
peLICHUSA NMpakTHKO-OpUEHTHPOBaHHBIX 3a1a4, HHTEpNpETUPOBATE U OLICHHBATh MOJTY4YE€HHBIE PE3YyJIbTAThI.



OtauuuTenbHOR 0COOEHHOCTBIO MPOrpaMMBl SIBSETCS BKIIOUEHHE B KypC CTEPEOMETPUH B Hayale ero
M3yueHUs 3a7ay, pellacMbIX Ha YpOBHE UHTYWTUBHOIO MO3HAHHUS, U OMpeAeEHHBIM 00pa3oM OpraHU30BaHHas
paboTa HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO W MPOCTPAHCTBEHHOTO MBILIJICHHUS, CTUMYJIMPYET
MPOTEKaHHE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JalbHEHIIEMY U3YUEHHIO MPeMEeTa.

[Ipennourenue 0TAAETCA HATIISIHO-KOHCTPYKTURHOMY METONY O0yUeHs, TO eCTL TROPATIULCKIIR D1ia_
HUs MIMEIOT B CBOCH OCHOBE 4yBCTBEHHOCTD MPEAMETHO-TIPAKTHYECKOH NesTebHOCTH. PasBuTre npocTpan-
CTBEHHEIX MPEICTABIEHUH Y yUalUXCs B Kypce CTEPEOMETPHH MPOBOIMTCS 3a CUET PellieHUs 3a/4a4 Ha CO3[aHUeE
MPOCTPaHCTBEHHBIX 00Pa30B ¥ 3a/la4 Ha ONEpUPOBaHKE MPOCTPAHCTBEHHBIMH 0Opa3amu. Co3nanue 06pasa npo-
BOJIMTCH € OTNIOPO#H Ha HArNIAJHOCTE, & ONEPUPOBAHHE 0OPa30M — B YCJIOBUSIX OTBJICUEHHsI OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 MCXOJHOI0 COepIKaHusI.

OcHoBHBIE colieprKaTenbHble TMHUH Kypea «['eomeTpuu» B 10—11 knaccax: « MHOrorpanHuku», «IIpsaMele
Y MJIOCKOCTH B NPOCTpaHCTBe, « Tena Bpalenua», «BekTopbl 1 KOOpAUHATEL B MPOCTpaHCTBE». DOPMUPOBAHHUE
JIOTUYECKUX YMEHUH pacnpesesisseTcs HE TOJIBKO MO COAEPKaTeIbHBIM JIMHHUSM, HO M MO rojam oOyd4eHus! Ha
ypOBHE cpeiHero oduiero o0pasoBaHusl.

Coaepxxanue 00pa3oBaHUsl, COOTBETCTBYIOLLEE TPEAMETHBIM pe3yJIbTaTaM OCBOCHHUsI | IprMepHOii paboueit
IpOrpaMMBl, pacnpeAeIEHHBIM M0 rojaM o0yueHUs, CTPYKTYpUpPOBaHO TaKUM 00pa3oM, YTOOBI OB/afieHHe reo-
METPHYECKMMH TMOHATHAMU U HABBIKAMM OCYLUECTBISIOCH MOCIE0BATENBHO U MOCTYMATENBHO, ¢ COOII0EHHEM
MPUHLMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOUAIKCH B OOLLYIO CUCTEMY F€OMETPUYECKUX NpPEICTaB-
NeHuH 00yUarOLIUXCsl, PACILHpPsis U yriayOusis e€, 00pasys MpoYHbIe MHOXKECTBEHHBIE CBA3H.

MecTo y4ye6HOro Kypca B yueGHOM MjiaHe

B VueGHoM miiaHe Ha U3y4YeHHE reOMETPUM OTBOJUTCS He MeHee 2 y4eOHBIX YacoB B Heaesro B 10 kiacce
u | yueOHoro yaca B Hezento B 11 knacce, Bcero 3a apa roga o6yuenust He MmeHee 102 yueOHBIX yaca.
Ilnannpyemblie npeaMeTHbIe pe3yabTaThl ocBoeHHs IlpumepHoii paGoueii nporpamMmsl Kypcea (1o rogam
o0y4yeHust1)

[TpeameTHBIe pe3ynbTaThl W3y4YeHHs] FeOMEeTpHH Ha 0a30BOM ypOBHE OPHEHTHUPOBAHBI Ha JOCTIIKEHHE
YPOBHSI MAaTEMaTHYE€CKOM rPaMOTHOCTH, HEOOXOJUMOTO J1JIs yCIEIHOro peLieH s 3a1ay B peajbHOM )KU3HHM U CO-
3[IaHWE YCJIOBUH 111 UX OOIIEKYIbTYPHOrO pa3BUTHS.

Ocpoenue yueOHoro kypca «['eomeTpusy» Ha 6a30BOM YpOBHE cpeaHero oduiero o0pa3oBaHus JOMKHO obec-

MeyrBaTh AOCTHIKEHHE CIEAYIOIIUX MPEeIMETHBIX 00pa30oBaTeIbHBIX Pe3yNbTaTOB:

10 xnace

e OrnepupoBarh MOHATUAMMU: TOUKA, MPsAMasi, MJIOCKOCTb.
e [IpuMeHsTh AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PELIEHUH F€OMETPUUECKUX 3a]ad.
e OnepupoBaTh NOHITHUSIMHU: MaPAJUIENBEHOCTD U MEPHEHIUKYIIPHOCTE NPSIMBIX U MIOCKOCTEH.

KnaccuduuupoBaTh B3aMMHOE PacroyioyKeHUe NMPSMBIX U MIOCKOCTEH B TPOCTPAHCTBE.

e OrniepypoBaTh NMOHATUSIMM: JBYTPaHHBIA yroJj, rpaHd ABYIPaHHOrO yrija, pe0po AByrpaHHOro yria; JuHEH-
HBIM yroJ ABYIpaHHOro yria; rpafaycHas Mepa ABYTPaHHOIO yria.

e OnepupoBarh MOHATHAMH: MHOTOTPaHHUK, BBITYKJBIA U HEBBIMYK/IBIH MHOTOTPAHHHK, 31€EMEHTBEI MHOIO-
rpaHHMKa, MPaBUIbHBIA MHOTOTPaHHHK.

e Pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHHUKOB (MMpaMuUa; Npu3Ma, NpsAMOYToJIbHBIN Mapajieienunen,
Ky0).

e KiaccupuuupoBaTh MHOrOIPaHHUKH, BBEIOMpas OCHOBAaHUS AJ1s KiaccuUKaLMu (BBITYKJIbIE U HEBBITYKIIbIE
MHOTOrPaHHHKH; MPaBUJIbHBIE MHOTOIPAHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, Napaiienenune/s).

e OrepupoBath NOHITUAMMU: CEKYILas MJIO0CKOCTh, CEYEHHE MHOTOrPAaHHHUKOB.

e OOBACHATH MPUHLIMIIEI IOCTPOEHHUS CEYEHUH, UCIOJIB3YsI METO, CIIEJOB.

e CTpOUTH CeueHUs] MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIMOIHATE (BEIHOCHEIE) MIOCKUE YEPTENH U3 PU-
CYHKOB MPOCTHIX 0OBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

e Pemate 3aayM Ha HAXOXKAEHHE MEOMETPUUECKMX BEJIMYMH MO oOpas3laM WiId aJropuTMam, NpUMEHSS U3-
BECTHBIE aHAJMTHYECKHE METO/IBI MPU PEIEHHWH CTAaHJAPTHBIX MaTeMaTUYECKUX 3a/1a4 Ha BBIUYMCIIEHHE pac-
CTOSTHMI MEXKIY ABYMsI TOUKAMHU, OT TOUKH A0 NPSMOH, OT TOUKHU [0 MIOCKOCTH, MEXKIY CKPELIMBAOLIUMHCS
NPSIMBIMH.

e PeiaTe 3a1a44 Ha HAXOXKAEHHWE FEOMETPUUECKUX BEJIMYMH M0 00pa3liaM WK airopuTMam, NpUMEHSS U3-
BECTHbIC AaHAJIMTUYCCKKNE MCTOAbI INPU PCLUCHKWH CTaHAAPTHBIX MaTeMaTH4YCCKHUX 3aJay Ha BBIYHCIICHHUEC YT~
JIOB MEXY CKPELIMBAIOLMMHKCS MPSIMBIMH, MEXIY MPSIMOI U MIIOCKOCTBIO, MEKAY MJIOCKOCTAMM, 1By paH-
HBIX YTJIOB.



BeryucnaTe 00BbEMBI M MJOLIAAM OBEPXHOCTEH MHOrOrpaHHUKOB (Mpu3Ma, Mupamuja) ¢ MpUMEHEHUEM
(opMyT; BEIYHCIATH COOTHOLIEHUS MEX/IY IUIOLIAAIMU MOBEPXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOTpaH-
HUKOB.

e OnepupoBark MOHATUAMU: CHMMETPHS B POCTPAHCTBE; LEHTP, OCh U MIIOCKOCTH CUMMETPHUHU; LIEHTP, OCh U
TUIOCKOCTE CUMMETPUH (PUTYpEL.

* l3Biekars, NpeobpasoBbIBaTE M MHTEPNPETHPOBATH HHPOPMALIHIO O MPOCTPAHCTBEHHBIX FEOMETPHUYECKHX
dbrarypax, NpeACTaBIEHHYIO Ha YepTeXkaxX U PUCYHKAX.

e [IpumenaTs reometpuueckue (aKTel A PEIIEHHUS CTEPEOMETPUUECKMX 3afau, MPEeAroaralolinux He-
CKOJIBKO LIArOB PELLEHHS, €CIIH YCIOBUA MPUMEHEHHs 3alaHbl B IBHOMU (opMe.

o [IpumeHsiTh npocTeiiire NporpaMMHBIE CPEJCTBA U SNEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI MPHU peLlle-
HUM CTEPEOMETPUUECKUX 3aau.

e [IpMBOAMTE NMPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE U KU3HU, PACTIO3HABATE MPOSBIEHHE
3aKOHOB F€OMETPHU B UCKYCCTBE.

o IIpMMEHATH MOJyYEHHBIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATE PEATBHBIE CUTYaLMU U IPUMEHSTE H3y4YeH-
HBIE MOHATHUSA B MPOLIECCE MOMCKA PELIEHUS MaTEMaTHUeCKH C(HOPMYTHPOBAHHOM MPOOIEeMBI, MOJCTIHPOBATH
pealbHBIE CUTYalMi Ha A3bIKE FTEOMETPUH, UCCIIEA0BATh MOCTPOEHHBIE MOJIE/M C UCIOJIb30BAHMEM reOMeT-
pUYECKUX MOHATUH U TEOpeM, afmnapata ajreOpel; pelnath NpakTHYeCKUe 3a[a4M, CBI3aHHbBIE C HAXOMXK/Ie-
HUEM reOMETPUUYECKUX BEJIMYMH.

Copep:xanue yueOHOro Kypcea (mo rogam o0y4eHus)

10 knace

IIpsiMble H MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHUS CTEpeoMeTpUH. Touka, npsmasi, MIOCKOCTh, MPOcTpaHcTBO. [ToHATHE 00 akcHOMaTH-
4EeCKOM MOCTPOEHUH CTEPEOMETPHH: AKCUOMBI CTEPEOMETPUU U CIAEACTBHUS U3 HHUX.

B3auMHoOe pacroioykeHHe NPSAMBIX B IPOCTPAHCTBE: MEePECEeKAIOLLMECs, MapaJie/IbHble U CKPEeLIHBaOLLH-
ecs npsimble. [lapannenbHOCTh NPSIMBIX M MJIOCKOCTEH B MPOCTPAHCTBE: Mapaie/ibHbIe MPsSMBIE B POCTPAHCTBE;
napajienbHOCTh TPEX MPAMBIX; apajuIe]bHOCTE NMPSMOM U MIOCKOCTHU. YTJIbl C COHAMpPaBIEHHBIMU CTOPOHAMH;
YTOJl MeXAY NPsSMBIMU B MpocTpaHcTBe. [lapannensHOCTh MIOCKOCTEH: napanienpHble IOCKOCTH; CBOMCTBA Na-
pajuienbHbIX miaockocteid. [IpocTeiiire npocTpaHCTBEHHbBIE (BUTYpPEl HAa MIOCKOCTH: TeTpasp, Ky0, mapasesne-
MUIEN; MOCTPOEHUE CEUEHU.

[lepneHauKyNIpHOCTE NPSAMOM U MIIOCKOCTHU: MEPNEHAUKYJISIPHbBIE MPsIMBIE B MPOCTPAHCTBE, MPSIMBIE I1a-
paJliesIbHbIE U NMEPNEHAUKYIAPHBIE K TUIOCKOCTH, PU3HAK MEPIEHAUKYJIAPHOCTH NPSAMOH U MIOCKOCTH, TEOpEMaA
0 MPSAMOM NepHNeHINKYISPHOH MIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yoy MEXAY NPsSMOM U MIOCKOCTHIO; IBYrpaH-
HBIH yroJ, JIMHEHHBIM yroa AByrpaHHoro yria. [lepneHaukynsp 1 HakJIOHHBIE: paCCTOSHUE OT TOUKH A0 MJIOCKO-
CTH, PACCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH, MPOEKLUs PUIryprl Ha MI0CKOCTh. [leprneHaAuKy IpHOCTH MIIOCKOCTEH:
NpU3HaK NepneHAUKYJIAPHOCTH ABYX MIOCKOCTeH. Teopema o TpEX neprneHauKynsapax.

MHororpaHHHKH

[ToHsiITHE MHOTOTPAHHKKA, OCHOBHEIE 3JIEMEHTHI MHOIOIpaHHMKA, BBIMYKJIbIE M HEBBIILYKJIBIE MHOIOIpaH-
HUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronsHas npusma; rpaHu 1 OCHOBaHUS TMPU3MBL; NpsAMast U HAKJIOH-
Hasi MpU3MbI; OOKOBasi M MOJHAsi MOBEPXHOCTE Npu3Mel. [lapamienenunen, NpsMoyroJibHbBIN napaenenunes u
ero coiicTea. [lupamupa: n-yrosnpHas mupamMuia, rpaHd 1 OCHOBaHKE MUpaMUIbl; 00KOBas U MOJIHAs TOBEPXHOCTh
MUpaMKIbl; MPaBUIIbHAS U yCceu&HHas nupamuia. DNeMEeHTbl NpU3Mbl U nupamuiel. [IpaBunbHBEIE MHOrOrpaH-
HUKM: MMOHATHE MPaBUIBHOIO MHOIOTpaHHUKA; NpaBUJIbHAs NpU3Ma U NpaBUIbHAs NUPaMHUIA; NpaBUNIbLHAA Tpe-
yroJjibHasi MdpaMyaa ¥ NpaBUibHbIN TeTpasap; Ky6. [IpeacraBieHre o mMpaBUABHBIX MHOTOTPaHHUKAX: OKTasp,
Jonekasap U ukocasap. CedyeHus NpU3Mbl U MHPAMHIEL.

CHUMMETpHUSI B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, MPSIMOM, MIOCKOCTH. DJIEMEHTBI CHMMET-
pUM B NMpaMUAax, Napajjelenurneaax, NpaBuabHeIX MHOTOrpaHHUKAX.

BrlunciieHHe 3J1eMEHTOB MHOTOTPaHHUKOB: p&bpa, nuaroHanu, yriasl. [lnomans 60koBOM NOBEPXHOCTH U
TMOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, [IOLIAAL OCHOBaHUH, TeopeMa 0 60KOBOH MOBEPXHOCTH NMPAMOMH PU3MBL.
[Tnomank 60KOBOM MOBEPXHOCTH W MOBEPXHOCTH MPaBUIIBHOM MUpaMU/Ibl, TEOPEMA O MJIOLWAAX yCeYEHHOM nupa-
munpl. [TonsTue 06 o6bpEMe. OOBEM nUpaMuabl, MPU3MBIL.

[Togo6Hele Tena B npoctpaHcTee. COOTHOLIEHHS MEXKY TUIOLIAJsIMU MOBEPXHOCTEH, 00BEMaMH Mo06-
HBIX TEJ.

TemaTHuyeckoe MJIaHUPOBAHUE YueGHOro Kypca (1o rogam ooy4eHus )
10 xiacc (68 uacos)



Haszpanue
pazzena

OcHOBHOE cozepIKaHue

OCHOBHBIE BH/IEI ACATECIIBHOCTH yUallluXCAa

BBenenue B
CTEpEOMeET-
pHIO

(10 u)

OCHOBHEIE TOHSITHS CTEpPEO-
METpHHU: TOUKA, MpsiMasi, M1oc-
KOCTb, NPOCTpaHcTro. Ipa-
BMJIA N300pa)KeHMsI Ha PUCYH-
Kax: W300pasKeHHs MIOCKO-
CTei, mapaysenbHbIX MPSIMBIX
(OTpe3KOB), CEpPEUHEBI OT-
pe3ka. [ToHsATHs: nepecekaro-
IIHECs MIOCKOCTH, MepeceKaro-
IIMECs MpsiMast U MIOCKOCTb.
3HaKOMCTBO C MHOTrOrpaHHU-
Kamd, H300pa)keHHe MHOTO-
rPaHHHKOB Ha pUCYHKaX, Ha
MPOEKLMOHHBIX yepTexax.
HauaneHeie cBeneHus o KyOe u
nUpamue, Ux pas3BEPTKH U MO-
nend. CeyeHUs: MHOTOTpaHHH-
KOB.

INonsiTie 06 akCHOMAaTHUYECKOM
MOCTPOGHUH  CTEPEOMETPHH:
aKCHOMBl ~ CTEPEOMETPUHU U
CIEACTBUS U3 HUX

AxTtyanusupoBaTh (aKTel U METObl MJIaHUMETPHH, pelie-
BaHTHEIE TEME.

HOﬂleaTL NpeACTaBJICHHA O NMPOCTPAHCTBOHHBIX c}znrypazx',
pasbuparts npocTeiilune npaBuia U300paXkeH s STUX GUTyp.

H306parkaTh NpsMyIo U MIOCKOCTH Ha PUCYHKE.

PacriosHaBaTe MHOrorpaHHUKHM, MUpamMuIy, KyO, Ha3bIBaTh
UX 3JIEMEHTEI.

Henats pucyHok KyOa, mupamMubl, HAXOAUTh OLIMOKH B He-
BEPHBIX M300paKeHUsIX.

3HAKOMHUTBCS € CEYSHHAMHM, C METOLOM CJIELOB; UCITOJIB30-
BaTh [UIs1 [IOCTPOEHUSI CEYEHUs METO/ CJIEIOB, KPaTKO 3anuchl-
BaTh LUATU MMOCTPOCHHUS CEUYEHHSI.

Pacno3HaBaTh BUI CEYEHUSs U OTHOLUEHUH, B KOTOPKIX ceve-
HUe aenut pedpa KyOa, HAXOAUTh MJIOLIAAb CEYCHHS.

Hcnonp3oBate nomobue Mmpu pelieHUM 3aAad Ha MOCTpoe-
HHUE CEYEHMH.

3HAKOMUTBCA C aKCMOMATUYECKMM MOCTPOEHHUEM CTEpeo-
METPHUH, C aKCUOMaMH CTEPEOMETPUH U CAEACTBUSIMU U3 HUX.

WnarocTpupoBaTh akCMOMBI PUCYHKaMH U MpUMEpaMH U3
OKpy Karoliel 00CTaHOBKH

[psimbie U
MJIOCKOCTH B
MpOCTpaH-
ctee. [lapan-
JIeIBHOCTD
OpAMBIX U
MJIOCKOCTEH

(12 4)

B3aumMHoe pacrnionoxeHue nps-
MBIX B MPOCTPaHCTBE: Nepece-
Karouiyecs, napasieibHble U
CKpEeLI1BAtOLLKECS MPSIMBIE.
[TapanneapHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:
napasuiesbHble MpsMbIe B MPo-
CTpaHCTBE; MapaieabHOCTh
TPEX MpPSIMBIX; MapaielbHOCTh
OpsMO# U MAOCKOCTH. YTJIBI €
COHarnpaBJIeHHBIMH CTOPOHAMM;
yroJl MEX/y MPsIMBIMU B IPO-
CTpaHCTBE.

[TapannensHOCTh MIOCKOCTEH:
napajiiebHble TJIOCKOCTH;
CBOMCTBa MapaJjie/bHBIX MJI0C-
KOCTeH.

[Tpocreiiiine npocTpaHCTBEH-
HBle (UrypBl Ha TMMJIOCKOCTH:
TeTpa’p, KyO, mMmapasienenu-
ref; NOCTPOEHUE CeYeHUH

AxTyanu3upoBaTh (akTbl U METOJB! MJIaHUMETPUH, pelle-
BaHTHBIE TEME, IPOBOAMTE aHAIOIHH.

[TepeuncasTe BO3MOXKHBIE CIIOCOOBI PACHOJIOKEHHUS JIBYX
NPSIMBIX B MPOCTPAHCTBE, UITIOCTPUPOBATH UX Ha MIPUMEpPAX.

JlaBaTb onpeneneHHe CKpellMBaloLMXCs NpsMBIX, Gopmy-
JMPOBaTh MPU3HAK CKPEIIMBAIOLIMXCA MPAMBIX U NPUMEHSATE
€ro Mnpu peleHuH 3ajay.

Pacno3naBaTh Npu3My, Ha3bIBaTh €€ JIEMEHTBHI.

CTpouTh ceueHUs: MPU3MbI Ha TOTOBEIX YEPTEXKax.

[TepeuncasTe BOZMOMKHBIE CIIOCOOBI B3aMMHOTO pacroio-
’KEHUs NPSIMOH U MJIOCKOCTH B POCTPAHCTBE, NPUBOUTH CO-
OTBETCTBYIOLIME MPUMEPH] U3 PEATBHON JKU3HHU.

JaBaTh onpele/eHHe MapajiebHOCTH MPSIMOM U MIIOCKO-
CTH.

@opMyTUpOBaTh MPU3HAK NapaIeIbHOCTH NPSIMOH U IJ10C-
KOCTH, YTBEp)KIECHHE O MpAMOH MepeceueHus ABYX IJIOCKO-
CTEH, MPOXOJALIMX Yepe3 NapalieabHbIe MPSIMBIE.

PewaTe mpaxkTHueckue 3aJaud Ha MOCTPOEHHE CEYEHHMH
MHOTOrpaHHHUKa.

OOBSICHATH ClTy4ad B3aUMHOTO PacroJI0XKEHHsI MIOCKOCTEH.

HaBate onpezeseHye napaieslbHBIX MIOCKOCTEH; MpUBO-
JWUTH MPUMEpPBI M3 peajibHON JKU3HH M OKpyKarolleil obcra-
HOBKH, WIITFOCTPUPYIOLLME NapasieIbHOCTh MIOCKOCTEH.

Hcnosp30BaThk MpHU3HAK NapasieIbHOCTH ABYX MIOCKOCTEH,
CBOMCTBa MapasuleNIbHBIX MIOCKOCTEH MpyU pEeLleHHH 3a1a4 Ha
MOCTPOEHHUE.

OOBACHATH, UTO Ha3bIBAETCS Mapajie]bHBIM NPOEKTUPOBA-
HHEM M KaK BBIMOJIHAETCS MPOEKTUPOBaHUE (PUryp Ha rioc-
KOCTB.

I/I3o6pa>1<aTb B napanﬂenbﬂoﬁ MpOoeKUHHU pa3jIMiHbIC I'€O-
MeTpUiecKue Qurypsl.

Moje/iMpoBaTh peaibHble CUTYyallMH Ha SI3BIKE T€OMETPUH,




MCCJIEN0BATh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM [€O-
METPUYECKUX MTOHITUMH.

Hcnosib30BaTh Npy peLleHMH 3a1a4 Ha MOCTPOEHHE CEYEHH
MOHSATHE MapasieNbHOCTH, MPU3HAKA U CBOKMCTBA Mmapasjielib-
HBIX TPIMBIX H2 IJIOCKOCTH

[lepnennuky-
JAPHOCTh
MPSIMBIX U
MJIOCKOCTEMN

(12 u)

IleprneHaMKYyIAPHOCTE NPAMON
M TUIOCKOCTH: MepIeHIuKyJIsp-
HBIE MpsIMBIE B MPOCTPAHCTBE,
npsiMble MapaJiiesbHble U nep-
MEeHJUKYJSIPHBIE K IMJIOCKOCTH,
MPU3HAK NMEPNeHAUKYSIPHOCTH
NpsIMOM U IMJIOCKOCTH, TeopeMa
O MpsIMOM MepreHIUuKyISIPHOM
MJIOCKOCTH

[TepnieHAMKYISIp ¥ HAKJIOHHBIE:~

pacCTOAHHE OT TOYKHU A0 IJIOC-
KOCTH, pacCTOSAHUE OT ﬂpHMOﬁ
0 IJIOCKOCTH.

AKTyanusupoBath (PaKTel U METOIbl MJAHUMETPHH, pejie-
BaHTHBIE TEME, TPOBOJAUTH AHAJTIOTHH.

OOBsCHATD, KAKOH yrojl Ha3bIBAETCsl YIJIOM MEXIy epece-
KarOLUMHUCS NPAMBIMH, CKPELMBAOLIMMHUCA MPSIMBIMU B [1PO-
CTpPaHCTBE.

HaBate onpeaeneHue NepneHaUuKyJSIPHBIX MPSIMBIX U Npsi-
MOH, NEPIIEHINKYISIPHOH K MJIOCKOCTH.

Haxoaute yrnel Mexay CKpelUBarOUIMMHCS MPSIMBIMHA B
Ky0e 1 nupamuze.

[IpuBOAUTE NpUMEpPH! U3 peaslbHOM HKU3HU U OKpYIKAKOLIEH |-+ -

00CTaHOBKH, WJIIOCTPUPYIOLLME MNEePHEHAUKYISIPHOCTh Mps-
MBIX B [IPOCTPAHCTBE U NMEPNEHAUKYIIAPHOCTD MPSIMOH K IMJIOC-
KOCTH.

®DopMynupoBaTh NPU3HAK MEPHNEHAUKYJSIPHOCTH MPSIMOM
U MJ0CKOCTH, MPUMEHSATH €ro Ha MPaKTHKe: OOBSICHATE Mep-
NEeHAUKYJSIPHOCTE pebpa Kyba u [HaroHaiu ero rpaHu, KOTo-
pasi ero He COACPIKUT, HAXOAUTH IMHY AHaroHanu Kyoa. Bei-
YUCJIATH BBICOTY MPaBUIBHON TPEYTOIBHON U MPaBUJIBHOM Ue-
TBIPEXYTOJBHOM MUpaMUA Mo AfrHaM pEdep.

Pewiate 3aqaud Ha BEIYMCIIEHUS, CBSI3aHHBIE C EPIEHANKY-
JSIPHOCTBIO MPSIMON U MJOCKOCTH, C UCMOJIB30BAHUEM IIPU pe-
LIEHUH MIAHUMETPUUYECKUX (aKTOB U METOJOB.

OOBACHATH, YTO HA3bIBAKOT MEPHEHAUKYISIPOM WU HAKJIOH-
HOM M3 TOYKHM K IMJIOCKOCTH; NMPOEKLMEH HAKJIOHHOHW Ha III0C-
K0CTb. OOBSACHATD, YTO HA3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0
MJIOCKOCTH; MEXAY NapasuIeNbHBIMU [UIOCKOCTSAMH; MEXKIY
npsAMOM M MapajenbHOR €l MIIOCKOCTBIO; MEXAY CKpellBa-
FOLLAMHUCS IPSMBIMH.

HaxoauTh 5TH paccTOsIHUS B MPOCTHIX Clly4asx B KyOe, Mu-
pamuze, NpusMme.

MopenupoBaTh peajbHble CUTYallM1 Ha S3BIKE NEOMETPUH,
MCCJIeIOBAaTh MOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM I€O-
METPUYECKUX MOHITUH.

Hcnonp30BaTh MpU pellieHnH 3a1a4 Ha TOCTPOEHUE CEYEHU I
teopemy [Tudaropa, cBoiicTBa NpssMOYroJBHBEIX TPEYrojabHH-
KOB.

Vel
MEXAY Mpsi-
MBIMH U

MJIOCKOCTAMHU
(10 9)

Yrael B NPOCTPaHCTBE: Yroll
MEXAY MPsSMON U MIOCKOCTHIO;
JBYTPaHHBIA YTOJ, JTHUHEHHBIA
yroJ IBYTPaHHOro yria.
[TepneHAMKY A PHOCTE MJOCKO-
cTed: MpU3HaK NEPHEeHOMKY-
JSIPHOCTA [JBYX [UJIOCKOCTEH.
Teopema 0 TpEx nMepneHOHUKY-
aspax

AKTyanu3upoBaTh (GakThl U METOABl MJAHUMETPUH, peJie-
BaHTHEIE TEME, MPOBOJAUTE aHAJIOTHH. "

JlaBaTh ompejesieHre yria MeXIy NpsMOH U MIOCKOCTEIO,
bopmyIMpoBaTh TeOpeMy O TpEX MepreHAUKyNspax 1 obpat-
HYIO K HEH.

HaxomuTe yros Mexmy OpsMOW M MIIOCKOCTBIO B MHOIO-
rpaHHUKE, PACCTOSIHUE OT TOUYKH 10 MPAMOM Ha MJI0CKOCTH, UC-
MoJib3yst TeopeMy O TpEX neprneHauKyisapax. [IpoBoauTe Ha
yepTexe NepreHIuKyIp: U3 TOYKH Ha MpSIMYO; U3 TOYKU Ha
MJIOCKOCTb.

JlaBaTk onpeneseHre ABYTPAHHOTO YIJla U ero 3Je€MEHTOB.
OOBACHITh PaBEHCTBO BCEX JIMHEMHBIX YIJIOB JIBYTPaHHOTO
yrja.

HaxoauTh Ha uyepTeke ABYrpaHHbIN yros npu pedpe nupa-
MUIbI, PU3MBI, Napajjeenynena.




JlaBaTh onpeneneHue yria Mexay MmioCKOCTAMM.

JlaBats onpeneneHue 1 GopMyIUpOBaTh NMPU3HAK B3AUMHO
nepneH UKy IIPHBIX MJIOCKOCTEH.

Haxoaute yriel MeXay MIOCKOCTSMH B KyOe U mupamue.

Ucnonrazopartr npy perenny 02194 0CHOBHLIC TEOPSMLI 1
METO/EI [JIaHUMETPUH.

MopenupoBatek peanbHblE CUTyalMH Ha 3bIKE FEOMETPHH,
MCCJIEAOBATE MOCTPOEHHBIE MOJEIM C HCIOJB30BAaHUEM I€O-
METPHUYECKUX MOHATHH.

Hcrnonp30BaTh NpH peLIEHUH 33124 HA [IOCTPOEHHE CEUEHU M
COOTHOILIEHHS B MPSIMOYTOJIEHOM TPEYTOJIbHHUKE.

Muororpan- | [loHsiTue MHOrorpaHHuka, oc- AkTyanu3upoBaTb (GakThl U METOJBl IMIAaHUMETPUH, pelie-
HHUKH HOBHbIE 3JIEMEHTBl MHOTOTPaH- | BAHTHBIE TEME, TPOBOIUTH aHAJIOTHH.
(10 u) HUKAa, BBIIYKJIBIE U HEBBINYK-

Jible  MHOTOTpPaHHUKH;
BEPTKA MHOTOIPaHHUKA.
[Ipusma: n-yronpHast Ipu3Ma;
rpaHy U OCHOBAHUS [PU3MBL;
npsiMas M HaKJIOHHas NPU3MBI;
OokoBasi U MoJIHas OBEPX-
HoCTh Npu3mel. [lapannenenu-
nej, NpsIMOYTOJIBHBIA Mapasie-
JIEMUIIEN, U Er0 CBOMCTBA.
[Tupamupa: n-yronbHas nupa-
MHJA, TPaHU U OCHOBAHHUE IU-
pamuibl; 60KOBas U MOJHAS MO-
BEpPXHOCTb [MHUpaMUIbI; Ipa-
BUJIBHAS W YyCEu€HHas Mupa-
Muza.
DJIEMEHTEI
MUJEL.
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSITUE MPaBUJIBHOTO MHOIO-
rpaHHHUKa; [paBUJIbHAs NPU3Ma
¥ MpaBUiIbHAs NMUpaMKUIa; rpa-
BUJIbHAST TpPEYroJibHas MHpa-
MUJa U MPaBUJIBHBIA TETpa3ap;
ky6. IlpencraBneHue o mnpa-
BUJIBHBIX MHOTOIpaHHHUKAX: OK-
Tasap, JOLEKA3AP U UKOCadIp.
CuMMeTpUst B MPOCTPAHCTBE:
CUMMETpHus OTHOCHTEJIEHO
TOYKH, NpPSIMOM, TJIOCKOCTH.
DneMeHTbl CHMMETPHUU B NUpa-
MHUJax, napauienenunenax,
NpaBUJIbHBIX MHOTOIPaHHUKAX.
BriuuciieHue 31€MEHTOB MHO-
rorpaHHUKOB: p&Gpa, Auaro-
Hasu, yriel. [lnomans 60koBoit
MOBEPXHOCTH W TMOJIHOK [O-
BEPXHOCTH [MpPsIMOH [PH3MEI,
niowanb OCHOBaHMM, Teopema
0 OOKOBOI MOBEPXHOCTH Mpsi-
mo#i npusmel. Ilnowans 6oxo-
BOM MOBEPXHOCTH U MMOBEPXHO-
CTH MpaBWJBHOH TNUpaMUIEI,

pas-

npusMbl U Mupa-

JaBath onpe/esieHye napaelenureaa, pacno3HaBaTk €ro
BUBI U U3y4YaTh CBOKCTBA. :

HaBatb onpenesieHde NUpaMUIbl, paclio3HaBaTh BUABI M-
pamun, dhopmysupoBaTh cBoiicTBa pébep, rpaHeil U BBICOTEHI
NpaBUJIBHON MUPAMUJEL.

Haxoaute niomanp nojsHoi U 60KOBOM MOBEPXHOCTH IMTH-
pamMuIBL.

HaBath onpeneneHrue yCeUEHHOM NMKUpaMUIbl, HA3bIBATh €€
DJIEMEHTHI.

dopMyMpoBaTh TEOpPEMyY O IuIoLIazd O0KOBOM MOBEPXHO-
CTH MPaBUIBHOU yCEUEHHOU MUpPaAMULEL.

Peiiate 3amaud Ha BBIYMCIIEHUE, CBA3AHHBIE C NMUpPaMHU-
JlaMH, a TAKXKe 3aa4d Ha OCTPOEHHUE CEYEHHUH.

HaBatb ornpeneneHyue NpyU3Msl, pacrio3HaBaTh BUABI MIPHU3M,
1300pakaTh MPU3MBI HA YEPTEKE.

HaxoauTh miomaab MojHOM MM OOKOBOH MOBEPXHOCTH
NPU3MBL.

M3yuats cooTHOWEHHUS Ditnepa 1jis yucaa pédep, rpaHeit u
BEPLUMH MHOTOrpaHHHUKA.

W3y4aTb BUABI MPaBUJIBHBIX MHOTMOTPAaHHUKOB, UX Ha3Ba-
HUS1 U KOJIMUECTBO IpaHei.

H3yuaTe CUMMETPHUIO MHOTOTPAHHHUKOB.

OOBsACHATH, KaKWe TOYKM Ha3bIBAIOTCH CUMMETPUYHBIMU
OTHOCHUTEJIEHO JAaHHOU TOYKH, MPAMOH WM IUIOCKOCTH, YTO
Ha3BIBAIOT LIEHTPOM, OCBIO MJIM [IOCKOCTBIO CUMMETPHH (u-
TypBl.

[TpuBOAUTE MPUMEPHl CUMMETPUYHBEIX (QUIyp B apXHTEK-
Type, TEXHUKE, IIPUPOE.

MoaenupoBaTh peanbHbIE CUTYaldH Ha A3BIKE F€OMETPHH,
MCCIIEI0BATh MOCTPOSHHBIE MOJENH C HCIOJB30BAHMEM Ieo-
METPHYECKUX MOHATUH, UCMOIB30BATE MOA00ME MHOIOIPaHHH-
KOB.




TeopemMa O rowand GOKOBOH
MOBEPXHOCTH yCeu&HHOM nupa-
MUJIBI

OO0BEMEL
MHOFOFpaH-
HUKOB

(8 1)

[Touatue o6 o0BEMe. OOBEM
NUpamMHibl, TPU3MBEI

AkTtyanusupoBate (aKkTel U METOJbl TJIaHUMETPHHU, pelie-
BAHTHEIE TeMe.

OO6BACHATH, KaK U3MEPAIOTCST 00BEMBI T, MPOBO/S aHaso-
THIO C U3MEPEHHEM IuIoLaeii MHOroyroybHuKoB. @opmynu-
poBaTh OCHOBHEIE CBOHCTBA 0OBEMOB.

H3y4ate, BEIBOAUTE (popMyibl 06BEMa MPSMOYTONBHOTO Ma-
pasnnenenunena, NpU3Msl U MUPaMHUIEL.

Beruncasate 06bEM NpU3Mbl U MUPAMHUIBL [0 WX DIEMEHTAM.

[TpriMeHATH 00BEM 115 pelleHHUs CTEPEOMETPHUIECKUX 3aaay
1[I HAXOXKACHHUS TE€OMETPUUECKUX BETUUMH.

MopenupoBatb peanbHbIE CUTYallMd Ha A3bIKE T€OMETPHH,
MCClef0BaTh MOCTPOSHHBIE MOJENIH C MCMOJb30BaHUEM Ieo-
METPUYECKHX MOHSATHH

[ToBTOpenue:
Ce4yeHus, pac-
CTOSIHUSA H
YIJIBL

(8 4)

ITocTpoeHue ceyeHul B
MHOIOIpaHHHUKE.

Brrurcnenue pacctosHU:
MEXAy ByMs TOUKAMH, OT
TOYKH A0 NMPSIMOH, OT TOYKH A0
MJIOCKOCTH; MEXKY CKpeLIyBa-
FOLIMMUCS MPSIMBIMHU.

Beluucnenue yrios:
MEXAY CKpeLIMBaOLUMUCS
NPSIMBIMH, MEXIY NPIMOH U
TMJIOCKOCTBIO, JBYPaHHBIX yT-
JI0B, YIJI0OB MEXAY MJIOCKO-
CTSIMU

CTpouTh ceueHre MHOrorpaHHMKa METOAOM CJIE[IOB.

HaBaTk ornpeneneHre paccTosHUS MeX Iy Gurypamu.

HaxonuTe paccTosiHWe MeXAy MapajuieNnbHbIMA [JIOCKO-
CTSIMU, MEXAY IUIOCKOCTBIO U MapajuieIbHOM el MNpsIMOH,
MEXAY CKpeLIMBatOLIMMHUCS MPSMBIMHU.

CTpouTh NHUHEHHBIH yroj ABYrpaHHOTO yrja Ha 4YepTexke
MHOTOTpaHHHUKA U HAXOAUTH €ro BEJUYHHY.

HaxoauTe yriel MeXay MIOCKOCTSAMU B MHOTOTPaHHUKAX

11 knacc

HasBanue
pazaena

OcHOBHOE CoaCpIKaHue

OCHOBHEIE BUABI ACATEIBHOCTH YHallUuXCA

Tena Bpauie-
HuA (12 v)

Coepa u wap: LeHTp, panuyc,
AUaMeTp; IIol@ans MOBEPXHO-
cti chepsl. B3aumHoe pacmno-
JIO>KEHHEe C(bepm U TITJIOCKOCTH,;
KacaTejlbHas  IUIOCKOCTh K
cepe; mowans chepsl.

H3o6paxkeHue cdepsl, mapa
Ha MIOCKOCTH.

CeueHus Lwapa.

AKTyanu3upoBaTh GakTel U METOJBI IJJAHUMETPHH, PENEBAHT-
HbIE TEME, IPOBOJUTH aHAJIOTHH.

JaBate ompeneneHusi cepsl U Liapa, UX LEHTpa, pajauyca,
nuametpa. Onpegenarte chepy kak GUrypy BpalleHUs OKpPYdK-
HOCTH.

HMccnenoBars B3aMMHOE pacriosiokeHHe cepsl U MIOCKOCTH,
IBYX cdep, WUTIOCTPUPOBATH 3TO Ha YEPTEKAX U PUCYHKAX.
@opMyIMpOBaTh OMNpeneseHHe KacaTelbHON IUIOCKOCTH K
cdepe, CBOMCTBO U MPU3HAK KacaTeIbHOMN IIOCKOCTH.
3HAKOMMTBCS C Fe0Ae3MUeCKUMHU JIMHUSIMU Ha cdepe.

LunuHapuueckas noBepx-
HOCTh, O0Opasyrollue LMIUH-
JPUYECKOl MOBEPXHOCTH, OCh
LHMJIHHIPUYECKOH  MOBEPXHO-
cti. LlunuHap: OCHOBaHUS U
60KOBasi MOBEPXHOCTh, 00Opa3y-
folIast U OCh; Mioianab 60KOBOH
Y MOJIHOH MOBEPXHOCTH.
H3obpaxeHde UWIMHApPAa Ha
miockocT. Pa3pépTka LMIMH-
apa.

CeueHust UMAUHIPA (TIIOCKO-
CTBIO, MapasieIbHOH Ui nep-
MEHAUKYJISIPHON OCH LIMJIHHAPA)

OOBACHATH, YTO HA3bIBAIOT LMJIMHAPOM, HA3bIBATH €ro 3Jie-
MEHTBI.
W3yuaTh, 0OBACHATH, KaK MONyYUTh LWIMHAD MyTEM Bpailie-
HHS IPSMOYTOJIbHUKA.
BBIBOAWTB, MCMOJB30BAaTh (OPMYJIBl AJS BBIYMCIEHHUSA [1JIO-
aau OOKOBOH MOBEPXHOCTH LIMJIUHApA.

M3yuaTh, pacro3HaBaTh pa3BepTKy LUIUHIPA.

H300paxkaTh LMAMHAP U €r0 CEUEHHs! MIOCKOCTEIO, POX0-
IsILLeH yepes ero och, napasiebHON UK NepHeHIUKY IAPHON
OCH.

HaxoauTte niowmany 3TUX CeYeHUH.

MoaenupoBarh peajbHble CUTYalUK Ha S3bIKE FEOMETPUH,
MCCJIEIOBATh MOCTPOEHHBIE MOJEIM C HCIOJB30BAaHUEM reo-
METPHUYECKHX MOHSTHH.




KoHuueckasi MOBEPXHOCTh,
oGpasyroliye KOHUYECKOH mMo-
BEpPXHOCTH, OCh W BEPLUMHA KO-
Huyeckod mnosepxHocTH. Ko-
HyC: OCHOBaHME M BepLIMHA,
obpasyrolias U och; MIOLIAAb
OOKOBO# U MOJIHOW MOBEPXHO-
CTH. YCceu€HHBIH KOHyC: o0Opa-
3yIOLLME U BBICOTA; OCHOBaHUS
1 60KOBas MOBEPXHOCTb.

H3obpakeHre KoHyca Ha
riockocTH. Pa3BépTka koHyca.

CeueHust KoHyca (MmJIOCKO-
CTBIO, MapasieIbHOW OCHOBa-
HUIO, ¥ TIJIOCKOCTBIO, MPOXOIsi-
LIEH yepe3 BepLIMHY).

OOBACHSATH, KaKoe TeJO Ha3blBAOT KPYrOBBIM KOHYCOM,
Ha3BIBaTh €ro 3JIEMEHTHI.

M3yuaTh, 0OBIACHATD, KaK MOJYyYUTh KOHYC MYyTEM Bpaule-
HUS IPSIMOYTOIBHOTO TPEYToJbHUKA.

W300pasxkaTe kouyc U ero ceusuud niocKo0TLIO, NPOMOIA-
LLIEH Yepes3 0Ch, U MIIOCKOCTBIO, MEPIEHAUKYJISIPHON K OCH.

N3yuaTs, pacro3HaBarsk pa3BEPTKY KOHyca.

BrIBOAUTE, UCMOBE30BATH (OPMYJIBI 1715l BEIUMCIEHUS 1110~
1aayM OOKOBOM MOBEPXHOCTH KOHYCA.

HaxonuTh muiolanyd ceueHHi, MpOXOAsIUX Yepe3 Bep-
LIMHY KOHYCa WM NepHNeHIUKYJIIPHBIX €ro OCH.

OOBACHSTH, KAKOE TEJIO HA3bIBAETCS YCEUEHHBIM KOHYCOM.

H3yuyaTh, OOBSICHATB, KaK €ro MOJY4YHUTh MyTEM BpalleHHs
NpSIMOYTOJIEHOW Tpaneuuu.

BBIBOOUTH, MPUMEHATH (GOPMYJy Ui BEIUMCICHUS ILIO-
maau G0KOBOM MOBEPXHOCTH YCEUEHHOIO KOHYcCa.

KomOuHanus Ten Bpa-
[IEHUsI W MHOTOrpaHHUKOB.
MHoOrorpaHHuK,  ONUCAHHBIN
okono cepsl; chepa, BnUcaH-
Has B MHOTOTPaHHMK WU B
TEJIO BpallEHHUS

AKTyanu3upoBatb (GakTel U METObl MNIAHUMETPUH, pelle-
BaHTHBIE TEME, IPOBOJUTEH AHAJIOTHH.

Pewarp crepeomeTputieckue 3aJauy, CBSI3aHHBIE C TEJIaMU
BpallleH!s, MOCTPOSHHUEM CEUSHUH Tell BpalieHus, ¢ KoOMOUHa-
LMSIMHU TeJ BpallleHHUsI ¥ MHOTOTPAaHHUKOB Ha HaX0XKIEHHE reo-
METPUYECKUX BEIIUYHH.

Hcnonp30BaTh MpU pELIEHUHA CTEPEOMETPUYECKHUX 3a]ay
MIaHUMeTpudecke GakThl U METOABI 337]a4l Ha BBIYMCIIEHUE
W 10Ka3aTeabCTBO.

MopenupoBath peajbHbI€ CUTYyalMH HA SI3BIKE FEOMETPHH,
MCCJIEOBATh MOCTPOEHHBIE MOJEIN C UCIOJB30BAHHEM I€0-
METPHYECKUX MOHATUH

O0OBEMEI TEN

(1)

[Toustne 00 006wBEMe. OcHOB-
HBIE CBOMCTBa OOBEMOB TEl.
O6BEM LUIUHApPA, KOHYCA.
O6bEM Hiapa U miaowanb

cdepsl.

AKTyanu3upoBaTh (akTel U METOJbl MIIAHUMETPUH, pelie-
BaHTHBIE TEME, MPOBOJUTH AHAJIOTHHU.

BEIBOANTE, KCMOJB30BaTh (PopMyssl 0OBEMOB: MPHU3MEL,
LUUIMHAPA, TUpaMUIbl, KOHyCa; YCEYEHHOHN MUpaMubl U yce-
4Y€HHOI0 KOHyca.

Pemate crepeoMerpuyeckre 3a1ayu, CBSI3aHHBIE C BBIYMC-
neHreM 00BEMOB.

®DopMyIMpOBATH OMPEIEIeHHE [AapoBOro CErMEHTA, 11apo-
BOT'O CJIOSI, IIApOBOr0 CEKTOpA.

[MpuMeHsTe GOpMyNbl U HaXOXKIAEHUST 0OBEMOB wIapo-
BOT'0 CErMEHTA, LapOBOro CEKTOpA.

PewaTe cTepeoMeTpUUECcKUe 3a7auu, CBsI3aHHbIE C OO0BE-
MOM Liapa ¥ Miowaaslo cdepel.

MoaenupoBath peajbHble CUTYalLMH Ha SI3bIKE FEOMETPUH,
MCCIIeNOBATh MOCTPOEHHBIE MOJEJIU C HMCIOIB30BaHUEM Ieo-
METPUUECKUX MOHSATUH.

[TogoOHBlE Tema B Mpo-
CTpaHCTBE. CooTHOlLIeHHUs
MEXIy MIOLIAAsIMH TOBEPXHO-
cTel, 00bEMaMHM MOJOOHBIX TeJ

AxTyanu3upoBaTh (PakTbl U METOABI MJIaHUMETPHUH, peJie-
BaHTHBIE TeME, IPOBOIUTE aHAJIOTHH.
Petiate cTepeomMeTpuyeckue 3aaui, CBA3aHHBIE C COOTHOLLE-
HUeM 00BEMOB M MOBEPXHOCTEH MOJOOHBIX TEN B MPOCTPaH-
CTBE.

MoaenupoBaTh peanbHble CUTYalMK Ha A3bIKE TEOMETPHH,
MCCIIeIOBAaTh MOCTPOEHHBIE MOJEIU C MCIIOJL30BAaHUEM Teo-
METPUUECKHX MOHATUH




BekTopsl 1
KOOPpAWHATHI
B IPOCTpaH-
cte (10 u)

BekTop Ha MJIOCKOCTH U B IpO-
ctpaHcTBe. ClIOKEHHE U BBIYM-
TaHWE BEKTOPOB. YMHOKEHHE
BeKTOpa Ha uucio. Pasnoxenue
BEKTOpa M0 TpEM HEKOMILIa-
HapHbIM BekTopam. [IpaBuio
napajjieaenunena.

Pewmenue 3agad, cBsA3aHHBIX
C MPUMEHEHHUEM IMpaBull [Iei-
CTBUI C BEKTOpaMu

IIpsiMoyromnpHas
KOOpAMHAT B MPOCTPAHCTBE.
Koopnunatel Bektopa. IIpo-
cTeilive 3alayd B KOOpJAWHA-
Tax. Yrojl MexIy BEKTOpaMHu.
CkaJiipHO€ MPOU3BEAECHUE BEK-
TOpoB. BrplunciaeHue yrios
MeXAy TMpsMBIMH M IUIOCKO-
CTSIMHU.

KoopnrHaTHO-BEKTOPHBIH
METOJ NPU pELIEHUH FeOMETPHU-
YeCKHUX 3aJau

CHUCTEMA

AxTyanusupoBaTh (PaKThl WU METOMBI MIAHUMETPUH, pelie-
BaHTHbIE TEME, IPOBOJUTE aHAJIOTHH.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

@opMynuMpoBaTh MPaBUJIO Mapaijieenurena npyu cloxe-
HHH BCKTOPOB.

CknagpiBaTh, BBIYMTATH BEKTOPBI, YMHOXATh BEKTOP Ha
YHCJIO.

M3y4aTbe OCHOBHBIE CBOMCTBA 3TUX ONEPALIMM.

HaBatb onpezeneH|e MpsAMOYroJIbHOM CUCTEMBI KOOPIHHAT
B MPOCTPAHCTBE.

BrIpa3suTe KOOpAMHATBI BEKTOpa 4Yepe3 KOOpAMHATHI €ro
KOHLIOB.

BBIBOIUTB, HCMOJB30BATH (HOPMYJTY AJHHBEI BEKTOPA U pac-
CTOSIHHMS MEXY TOYKaMHU.

BeipaxkaTh ckajiipHOE NPOU3BENEHHE BEKTOPOB 4epe3 HX
KOOPAMHATHI, BBIYUCIATE Yroj MEXIy ABYyMs BEKTOpaMu,
IBYMsI IPSAMBIMHU.

Haxonute yroa mexay NpsaMOH M IJIOCKOCTBIO, Yroi
MEXIY ABYMs IIIOCKOCTAMH aHAJIMTHYECKUMH METOJaMH.

BBIBOINTH, UCMONB30BATh (POPMYITy PACCTOAHMA OT TOUKH
JI0 TUTOCKOCTH.

IToBTOpEHHE,
obo0uieHue U
cUcTeEMaTH3a-
LIMST 3HAHUH

(7 1)

OcHoBHBIE GUrypsl, GaKTol,
TEOpPEMBI Kypca MIaHUMETPHUH.
3amayu MNJIaHUMETPUU U Me-
TOZBI UX PELICHUS.

OcHoBHbIE QUTYpHI, PAKTHI,
TEOpEMBI Kypca CTEpEOMETPHH.
3aauu CTEpeOMETPUM U Me-
TOJIBI UX PELICHHUS

Pewmars npocreiiiye 3aaa4u Ha HAX0XKAEHUE JJIMH U YTJIOB
B r€OMETPUUECKUX (PUrypax, MpUMeHsITs Teopemy [ludaropa,
TEOpPEMBI CHHYCOB U KOCHHYCOB.

HaxoauTe miomaas MHOTOYroJIbHUKA, Kpyra.

Pacrno3HaBaTh noaoOHEIe QUrypEl, HAXOAUTH OTHOLUEHHS
JUTHH Y TUIoaaei.

Hcnonp3oBaTh MpU peLIEHUHA CTEPEOMETPUYECKMX 3aaay
bhakThl ¥ METO1bI JIAHUMETPUH

INOYPOYHOE IJIAHUPOBAHUE 10 ki1acc, reomerpust

gara

IJjiad

| dhakt

Tema ypoka

Beenenne B crepeomerpHio - 10 yacos

ICTBO

OCHOBHBIE TTOHSITUS CTEpEOMETPHUHU: TOUKA, IMpsMas, MIOCKOCTh, MPOCTPaH-

[TpaBuna uzobpaxkeHHs Ha PUCYHKAX: H300paXKEeHUs MJIOCKOCTEH, napasiiesib-
HBIX MPSIMBIX (OTPE3KOB), CEPENMHEI OTpE3Ka

KOCTb

[ToHsTHS: repecekarolmecs MniI0CKOCTH, NEpeceKaromrecs npsamMas u nJjoc-

3HAKOMCTBO C MHOTIOIrpaHHUKaMH

W306pakeHre MHOTOrPaHHHUKOB Ha PUCYHKaX

M306pakeHre MHOTOrpaHHUKOB Ha MPOEKLMOHHBIX YEPTeHKax

Ky6, ero pa3BEpTKU U MOJENH

[Tupamuia, e€ pa3BEPTKU U MOJEIH

OR[>

Ceuenust MHOI'OrpaHHHKOB

_.
e

Konmponvuas pavoma Nol no meme «Beedenue 6 cmepeomempuioy

Hpamsie u niockocmu 6 npocmpancmee. IlapaniensHocms npamblx u naockocmell - 12 yacog

B3anumHoe PacCIIOJIOXKEHUE MPAMBIX B TTPOCTPAHCTBE

Tk

Hapannenbﬂble IPsMBIE B NMPOCTPAHCTBE

13.

[TapasiebHOCTb TPEX MPSIMBIX

14.

ITapaienbHOCTh NPAMON M MJOCKOCTH

15.

Vbl ¢ cCOHanpaBlIeHHBIMU CTOPOHAMH

16.

VYron MEXAY MPAMBIMU B MPOCTPAHCTBE




IMOYPOYHOE IINTAHUPOBAHUE 10 kjacc, reomeTpus

No gara Tema ypoxka
) miaH | dakt
Beenenne B crepeomerpuio - 10 yacon
1. OCHOBHBIE MOHATHUS CTEPEOMETPUM: TOUKA, MpsAMas, MIOCKOCTh, MPOCTPaH-
CTBO
2 P [IpaBuna nzoOparkeHUs Ha PUCYHKaX: H300paXKeHHs MII0CKOCTEH, napasiesnb-
J ek HBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3 [TonsrTusi: nepecekarolecs MIOCKOCTH, MepeceKarolyecs rnpsamas U rnioe=
KOCTb
4. 3HAKOMCTBO C MHOTOI'paHHUKaMHU
& N300paXkeHre MHOrOrpaHHUKOB Ha PUCYHKAX
6. M300pakeHre MHOIOrpaHHUKOB Ha MPOEKLMOHHBIX YepTexax
7. Ky®6, ero pa3B€pTku U Monenu
8. [Tupamuia, €€ pasBEPTKU U MOAEITH
9. CeyeHusi MHOTOIPaHHHUKOB
10. Konumponvnan pavoma Nol no meme «Beedenue 6 cmepeomenpuroy
IIpamvie u naockocmu 6 npocmpancmee. Ilapannensnocms npamsix 1 naockocmeli - 12 uacos
11. B3aumHOe pacrnoio)keHue NpsSMBIX B TPOCTPAHCTBE
12. ITapannenpHble NpsiMble B TPOCTPAHCTBE
13, [TapannenpHOCTh TPEX NPAMBIX
14. [TapanienpHOCTE NPSIMOM U MJIOCKOCTH
15. Yrie1 ¢ coHanpaBieHHBIMUA CTOPOHAMHA
16. YroJs Mexay NnpsiMbIMU B MPOCTPAHCTBE
17. ITapanyienpHble MJIOCKOCTH, MX CBOWCTBA
18. Tetpasap
19. Ky6
20. [Tapannenenunen
21. [TocTpoeHue ceueHui
22, Koumponvnan pavoma Ne2 no meme «Ilpamovle u niockocmu 6 RpoOCMpaH-
cneen
IepneHaHKy/JAsIPHOCTb NPSIMBIX H IJIOCKOCTel - 12 yacoB
23 [leprieHIUKYJIIpHEIE MPSMbIE B NIPOCTPAHCTBE
24. [TpsiMple, NapasiesabHble MIOCKOCTH
25. [TpsiMBle, NEpNEeHINKYIIPHBIE K IOCKOCTH
26. ITpu3Hak nepneHAUKYISIPHOCTH NPSIMOM U IJIOCKOCTH
27 Teopema o NpsiMOii, NeprneH UKy IsIPHON MIOCKOCTH
28. ITepnieHAMKYJISP U HAKIOHHBIE
29. PaccTosiHMe OT TOYKM J10 MJIOCKOCTH
30. PaccTosiHUe OT MpsSMOM 10 MI0CKOCTH
31. HaxoxxaeHue yriioB MeX a1y CKpelllMBatoIUMHCs MPsIMBIMU B KyOe
32. HaxokeHre yrioB MeX1y CKpeLuiMBatOLIMMUCS MPSIMBIMU B TUPaMUIE
33. PelueHue 3aga4
34, Konmponvnaa pavoma Ne3 no meme «llepneHOUKy1ApHOCHb RPAMbBIX U
10CKOCmeE»
Yriabl MekAy NpAMbIMH H MJIocKocTsIMH - 10 yacos
35. Yron Mexay npsMoil U MIOCKOCTBIO
36. JIByrpaHHbIH yroa




37. JIMHelHBIH yron AByrpaHHoOro yrJja
38. [lepneHauKyASPHOCTE MAOCKOCTEH
28, [Ipu3HaK nepneH UKy IIPHOCTH ABYX MIOCKOCTEH
40. HaxoxieHHe yTriioB MEXKAY MIOCKOCTAMMU B Kybe
41. Haxosaesue yrioB Mex 1y MIOoCKOCTSIMU B THPAMHIE
42. Teopema o Tpéx nepreHAnKyIApax
43. PerneHue 3agau
44, Konmponvhan paboma Ned no meme « Yenol mesicoy npamoimu u naocKo-
CHIAMUY

Mnozozpaunuku - 10 yacos
45. [ToHsiTHE MHOTOTpaHHKUKA
46. [Ipusma: npsimasi U HaKJIOHHAs
47. boKoBast ¥ noJsiHast MOBEPXHOCTH MPU3MEI
48. [TpsAMOYTOJIbHBIN Mapanienenunes i ero CBoicTEa
49. [Tupamuga
50. [ToJiHas NOBEPXHOCTH MUpaMUIBI
-1 [IpaBunbHas ¥ ycey&HHast MUpPaMUIL]
32. [IpaBUIBbHBIE MHOTOMPAHHUKU
53. CuMMeTpHs B MPOCTPAHCTBE: OTHOCHTENIBHO TOUKH, MPSIMOH, MIOCKOCTH
54. Konumponvnaa paboma Ne5 no meme «Muozozpannuxu»

O0bEMBI MHOTOIrPAHHHKOB - 8 4YacoB
53, ITonsiTue 06 06BEME
56. OcHOBHEIE CBOHCTBA 00BEMOB
57. O6BEM napasenenuneaa
58. OO6BEM nHupamMubl
59. OO6BEM MpH3MBI
60. Brluucnenne 006EMOB Te
61. Penienue 3amau
62. Hmozosaa ammecmanus. Konmponvnan pasoma Ne6
IoBTOpenue - 8 yacon
63. [TocTpoeHue ceueHuil B MHOTOrpaHHUKE
64. BhluKclieHHe pacCTOSHUI MEXKAY ABYMsI TOUKAMM, OT TOYKH [0 NPSMOM
65 BbIuncienne pacCTosIHUM: OT TOYKU 10 TIIOCKOCTH, MEKIY CKPELIMBAO-
LLIIMHUCS TTPSIMBIMU

66. BhIYMC/IEHHE YIIIOB MEXAY CKPELIMBAOLIMMUCS MPSIMBIMH
67. BelukciieHe yrioB Mexay npsMoi U MIOCKOCTEIO
68. BbluncieHe yrioB Mexay MI0CKOCTSIMH




