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e udyyeHus y4eOHOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CpeIHET0 0011ero oopazoBanus 00yciIoBIeHA
MPAKTUYECKON 3HAYMMOCTHIO METANIPEIMETHBIX U MPEAMETHBIX PE3yabTaTOB O0YICHUS TEOMETPHH B
HaIPaBJICHUU JIMYHOCTHOTO pa3BUTHsI 00ydaromuxcs, GopmMupoBaHus GyHKIMOHATBEHON MaTeMaTUYECKOM
IPaMOTHOCTH, U3YYCHHSI IPYTUX yU4EOHBIX TUCIUIUIMH. Pa3BUTHE y ydanuxcs MPaBWIbHBIX MTPEICTABICHHUM O
CYIITHOCTH U TIPOMCXOKICHUU T€OMETPUICCKUX a0CTPaAKIIMii, COOTHOIIICHHH PEATbHOTO M UCATLHOTO,

XapakTepe OTPAKEHUS MAaTEMAaTHYECKON HAYKOU SIBJICHUN U TIPOIIECCOB PEATbHOTO MUpPa, MECTE T€OMETPUH B
CHCTEME HayK M POJIA MATEMAaTHYECKOTO MOJICIIMPOBAHKS B HAYYHOM TIO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUIAIIUXCS, & TAKXKE KAYeCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIs
aJanTaiy B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTcss 0fHUM U3 0A30BBIX NMPEAMETOB HA YPOBHE CPEIHETO O0IIero 00pa3oBaHus, TaK KaK
obOecrieunBacT BO3MOXKHOCTh HM3YYCHHS KaK JUCHUIUIMH ©CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, TaK W
T'YMAaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (POPMUPYEMOE MTPU H3YICHUH 00YIAFOIIUMHUCS MOHSATHIHHBIX OCHOB T€OMETPHH
Y TIOCTPOCHUH IETIOYKHU JIOTHUSCKUX YTBEPKICHHUH B X0JI¢ PEIICHUS TEOMETPUICCKIX 3a7a9, YMCHUE BBIIBUTATh
Y OTIPOBEpraTh TMIOTE3bI HETIOCPEACTBEHHO MCTOJIB3YIOTCS MPU PEIICHHUH 3aa4 €CTeCTBEHHO-HAYYHOTO ITUKJIA,
B YAaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUpPOBaThCS B IPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JESITEIbHOCTH
yenoBeka. OpueHTalus 4eJ0BeKa BO BpEMEHH U MIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLMAIBHOTO
OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIMIETO MUPa, YCIOBUE YCIICITHOTO TIO3HAHMS M aKTUBHOTO TIPe0Opa3oBaHus
necTBuTebHOCTH. OTIepUPOBAHKE MTPOCTPAHCTBEHHBIMH 00pa3aMu 0OBEIMHSET Pa3HbIC BUJIBI YACOHOU 1
TPYJAOBOM JESATEILHOCTH, SABIISICTCS OJTHUM U3 MPOPECCHOHATBHO BaXXHBIX KAUECTB, TIOITOMY aKTyalbHa 3a7ada
(hopMHPOBaHHS Y 00YIAFOIIMXCS TPOCTPAHCTBEHHOTO MBITIUICHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO MBINIICHHS —
CYIIECTBEHHOTO KOMITOHEHTA B TTOJITOTOBKE K MPAKTHIECKON JCSITEILHOCTH TI0 MHOTHM HAITPABJICHUSM.

lenms ocBoeHus mporpaMMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypOBHEOOy4YEHUS —
00meoOpa3oBaTeibHOE M OOMICKYJBTYPHOE pa3BUTHE OOYYarONIUXCS dYepe3 00ecleueHne BO3MOKHOCTH
MpPUOOpETEHUsI MW HUCIOJB30BAaHUS CHCTEMAaTHUECKUX TEeOMETPUYECKUX 3HAHUM M JeHWCTBUM, CcHeuu(UyYHbBIX
TreOMETPHUH, BO3MOKHOCTH YCIIEHIHOTO MPOJODKEHUS OOpa3oBaHMs MO CIEUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAIHBIM HCIIOJIb30BAaHUEM T'€OMETPHH.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE IpelHa3HauYeHa JUIsl 00yJaromuXcsl CpeHe MIKOIbI, He
WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPYAHEHHUN Ha YpOBHE OCHOBHOro oOmiero oOpazoBanus. Takum oOpaszom,
oOyuaronuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKUE YMEHHs, CBSI3aHHBIE CO
crenu(uKoil TeoMeTpun U HeoOXoAUMbIE Ui KH3HU B COBpPEMEHHOM obmiectBe. Kpome 3Toro, oHu MMerOT
BO3MOXHOCTh HM3y4UTh TE€OMETpHUI0 Oojee TIyOOKO, €ciau B JallbHEHIIEeM BO3HHMKHET HEOOXOJIUMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPO(PECCHOHAIBHOM J1eATEIbHOCTH.

JlocTkeHre 1Lenu OCBOGHHSA MPOrpaMMbl 00ECHeuMBaeTCs pEIIEHHEM COOTBETCTBYIONIMX 3ajad.
[IpuopureTHBIMU 3a1a4aMu OCBOCHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 Kitaccax sSBISIOTCS:

e (QopMuUpOBaHHE MPEICTaBICHHUS O TEOMETPHUM KaK 4YacTU MHPOBOW KYJIbTYpbl U OCO3HaHHE €&
B3aMMOCBSI3U C OKPYXAIOIIM MUPOM;

e (QopMupoBaHHE TMPEJICTaBICHHS O MHOTOTPAaHHMKaX U TeJaX BpallleHHs Kak O BaKHEUIINX
MaTeMaTHYEeCKUX MOJIENSIX, TO3BOJISIOLIUX OMKUCHIBATH U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHE YMEHHUS PACloO3HABaTh Ha YEPTEkKax, MOJIENISIX U B pEaIbHOM MUPE MHOTOTPAaHHUKU U
TeJa BpalleHHUS;

® OBIIAJICHHE METOJIAMU PELICHHS 3a/1a4 Ha MMOCTPOCHUS Ha U300paKeHHIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMuUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOI'PAaHHUKAX M TellaX BpalIeHUS U
WX OCHOBHBIMHU CBOMCTBAMH;

® OBIIQJICHHE AITOPUTMAMH pEUICHUS OCHOBHBIX THIIOB 3aaay; (opmMupoBaHHE yMEHHUs MPOBOJUTH
HECJIOKHBIE TOKA3aTeNbHbBIE PACCYKICHHS B X0/ PEIICHUS CTePEOMETPUUECKUX 3a7ay U 3a/1a4 C IPAKTHYECKUM
COJIep>KaHUEM;

® pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOy4arommxcsi, IMO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHUS,

e (QopmupoBaHue (PYHKIMOHATHHONH TpPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHE pPAaCllO3HaBaTh
MPOSIBIIEHUSI TEOMETPUYECKHUX MOHSATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaNbHBIX JKM3HEHHBIX CUTYAIHSIX H
MpU U3YYCHUU IPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, GOopMyIUpOBaThH
WX Ha s3bIKE TE€OMETPUHM M CO3JaBaTh T'€OMETPUUYECKHUE MOJIENU, MPUMEHSITh OCBOCHHBINM T'€OMETPUUYECKUIN



anmapaTr s pelIeHMs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad, MHTEPIPETUPOBATh U OLIEHUBATh I1OJTYYEHHBIE
pE3yJIbTaThI.

OTIUYUTENBHON 0COOCHHOCTBIO MPOTPaMMBI SIBISIETCS BKIIOYEHHE B KYpC CTEPEOMETPUU B Hayajle €ro
M3yUYeHHs 3a/1a4, PelIaeMbIX Ha YPOBHE MHTYHTHBHOTO TO3HAHMS, U OINpeNesEHHBIM 00pa3oM OpraHn30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOIMUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIIAPYET
IIPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY H3YUEHUIO IIPEAMETA.

[Ipenmourenue oTAAETCS HATTSAHO-KOHCTPYKTUBHOMY METOY O0Y4eHUs], TO €CTh TEOPETUUECKUE
3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IPEAMETHO-IIPAKTUUECKOM JesITeIbHOCTU. PazBurue
[IPOCTPAHCTBEHHBIX MIPEICTABICHUN Y ydaluXcsi B Kypce CTEpeOMETPHUH ITPOBOANUTCS 3a CUET PEllIeHUs 3aa4u Ha
CO3/[aHHE MTPOCTPAHCTBEHHBIX 00OPA30B U 3a]1a4 Ha ONIEpUPOBAaHUE POCTPAHCTBEHHBIMU 0Opa3amu. Co3anue
o0pasa MpoBOIUTCS C OMOPOW HA HATJISAHOCTD, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHSX OTBJICYCHHUS OT
HarJIiJHOCTH, MBICJIEHHOT'O U3MEHEHUS €ro UCXOJAHOTO COJIEpKaHUsI.

OcHoBHblEe cozepxkarenbHble JMHUU Kypca «['eomerpum» B 10-11 xiaccax: «MHOTOIpaHHUKNY,
«[IpsiMple W TIOCKOCTH B MPOCTpaHCTBe», «Tena BpalieHus», «BekTopbl U KOOpAMHATHI B IMPOCTPAHCTBEX.
dopMupoBaHUE JIOTUYECKUX YMEHUHN pacIpesensieTcsl He TOJIbKO MO COJAEepKATebHBIM JUHUIM, HO U MO rojaM
00y4eHHs Ha YPOBHE CpPEJHEr0 00Iero oopa3oBaHus.

Copnepxanue o00pa30BaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaraM ocBoeHus IIpumepHoii
pabodeil mporpamMMmbl, pacHpeles€HHbBIM N0 rojaM o0Oy4eHMs, CTPYKTYpHUPOBAHO TaKuM 00pa3oM, 4YTOObI
OBJIaJICHUE TE€OMETPUUYECKUMU MOHATUSAMH M HaBbIKAMH OCYIIECTBIISIOCH MOCIEI0BATENIbHO U MOCTYNATEIbHO, C
coONIoIcHHEeM TMpPHUHILMIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOILIYyI0 CHCTEMY
reOMETPUUECKUX MPEICTaBICHUM 00yJarouuxcs, pacupss U yriryosnss e€, oopa3ysi MpoYHble MHOKECTBEHHBIE
CBSI3H.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B YyeOHoM 1mutaHe Ha U3ydeHUe reOMEeTpUN OTBOJUTCS HE MeHee 2 yueOHbIX yacoB B Hezento B 10 kinacce
u 1 yueObHOTrO yaca B Henemto B 11 kiacce, Bcero 3a aBa roja o0ydeHus: He Menee 102 yueOHBIX Jaca.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHus [IpumepHoil padoyeil mporpaMmebl Kypca (1o rogam

0o0y4eHms1)

[IpenMeTHbIie pe3ynbTaThl MU3y4EHHs] T€OMETpPUM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHbI Ha JOCTHUIKEHHE
YPOBHS MaTeMaTUYeCKOW T'PaMOTHOCTH, HEOOXOAUMOTO Ui YCHEIIHOTO PEIIeHUs 3aJad B PeabHOM JKU3HU U
CO3[aHH€ YCIOBHH JUIsl X OOMIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenue yuebHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE CpeAHEro o0Iiero oOpa3zoBaHUS JOJKHO
o0OecrieunBaTh TOCTHKEHHUE CIEAYIOIINX PEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:

10 kaace

e OnepupoBaTh MOHATUAMU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpyuMeHSITh aKCMOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSAMU: MAPATLIEIBHOCT U MEPHIEHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEH.

Knaccuduimpoars B3auMHOE pacroiosKeHUE MPSAMBIX U TIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroj, TpaHH [ABYTPaAaHHOTO Yriia, pedpo IBYrpaHHOTO YIIIa;

JTUHEHHBINA yroll ABYTPAaHHOTO YIiia; TpaJdycHas Mepa JBYTPAHHOTO yIJia.

e OmnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BBINYKIBI W HEBBIMYKIbI MHOTOIPAHHUK, AJIEMEHTHI
MHOTOTpaHHUKA, MPAaBUILHBI MHOTOTPAHHHUK.

e Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MMUpaMUJIa; MPU3Ma, MPSMOYTOJIbHBIA Napaieinenunes,
Ky0).

e KnaccupumupoBarb MHOTOTPAaHHUKH, BbIOMpass OCHOBaHUS [UIs KjaccuUKAMM  (BBINYKIbIE U
HEBBINIYKJIbIE MHOTOTPaHHUKH;, MPABWIbHbIE MHOTOTPAaHHUKH; TMPSMbIE M HAKIOHHBIE IPHU3MBI,
napauieNenune/ibl).

e OnepupoBaTh MOHATUAMHU: CEKYLIAs IJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

o OOBSICHITH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YS METOJ CIIE/IOB.
¢ CTpOUTh CEYeHHUsT MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBHIMOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH W3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHUZY.

e Pemath 3amaun Ha HAXOXKJICHHWE T€OMETPHUYECKUX BEJIMYMH MO 00pa3laM WM alrOpuTMaM, MPUMEHSIS
M3BECTHBIE aHAJIMTHYECKUE METOJbI MPHU PEIICHUH CTAHIAPTHBIX MAaTEMATHYECKUX 3a/a4 Ha BBIYHCIICHHE
pacCTOSIHUA MEXIy JBYMS TOYKaMHM, OT TOYKH JO MpPsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpCUIMBAOIIUMUCS ITPAMBIMU.



e PemaTh 3a1auM Ha HAXO0XJAEHUE T€OMETPUYECKUX BEIMYMH MO 00pa3liaM WINM aIropuTMaM, MPUMEHSIS
W3BECTHBIEC AHAJIMTUYECKHE METOJbI IIPU PEIIECHUU CTaHAAPTHBIX MaTEMATUUYECKUX 3a/1a4 HAa BBIYMCIIEHUE
YIJI0B MEXAY CKPEIIMBAIOLIMMUCS MHPSMBIMHU, MEXIY MNPSAMON MU IUIOCKOCTBbIO, MEXAY IIJIOCKOCTSIMH,
JBYTPAHHBIX YIJIOB.

e Boruuciare 00bEMBI M IUIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma, MUpaMUIa) C IPUMEHEHHUEM
(dbopMyn; BBIYUCIATH COOTHOIICHUS MEXIy IUIOMAAIMU MOBEpXHOCTEH, OO0BEMaMu MOJOOHBIX
MHOTOTPaHHUKOB.

e OnepupoBaTh NOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI.

e l3BneKkaTh, MpeoOpa3oBbIBATH U MHTEPIIPETUPOBATh HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX I€OMETPUIECKUX
¢burypax, npeAcTaBICHHYIO HA YePTEkKax U PHCYHKAX.

e [IpumensaTe reomerpuyeckue (HakThl ISl PEUICHUS CTEPEOMETPUUECKHUX 3ajad, IpearoJiararolnx
HECKOJIbKO LIaroB PeLleHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU opMe.

e [IpumeHsTh HpoCTEHIIMe MNpPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IpU
pELICHUH CTEPEOMETPUUECKHX 3aj1au.

e [IpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE
3aKOHOB '€OMETPUHU B UCKYCCTBE.

e [IpuMeHATh MOJIyd€HHBbIE 3HAHUS HA NPAKTUKE: AaHAIU3UPOBATh peajbHbIE CHUTYyallUW U MPUMEHSTbH
W3YYEHHbIE TMOHATUS B MPOLECCe IOMCKAa pPEIICHUS MaTeMaTHyecKu CcHOpPMYIUPOBAHHON MPOOIEMBI,
MOJENUPOBATh pealbHbIE CUTyallud Ha S3bIKE TI'E€OMETPHH, HCCIEOBATh IOCTPOECHHBIE MOJIENU C
MCI0JIb30BAHNEM F€OMETPUUECKUX MOHATHM U TeOopeM, anmnapara aareopbl; pemaTs NpakTUHYecKue 3a1a4u,
CBSI3aHHbIE C HAX0XKJICHHEM I€OMETPUUYECKUX BETUUHH.

Conep:xanue yuye0HOro Kypca (1o rogam o0y4eHus)

10 xaace

IIpsimble U JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, MpocTpaHcTBO. [loHaTtne 00
AKCHOMAaTHUYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue HOpsAMBIX B MIPOCTPAHCTBE:  IEPECEKAIOIIMECs, MapajulelIbHblE U
cKpemuBaromuecs npsamele. [lapannenbHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaljieibHbIE NPSIMbIE B
MIPOCTPAHCTBE; MAPAUIENBHOCTh TPEX MNPAMBIX; MNAPALIEIBHOCTh MPSAMOM M IUIOCKOCTH. YTJIbBl C
COHANpPABJICHHBIMA CTOPOHAMU; YTOJ MEXJIy HIpPSAMBIMH B HpocTpaHCTBE. llapamnenbHOCTh IIOCKOCTEN:
napaJuleNibHble TIOCKOCTH; CBOMCTBA MapaJljiesIbHbIX MIocKocTel. [IpocTeiime npocTpaHcTBEHHbIE PUTYpPHI Ha
IJIOCKOCTH: TETpadip, KyO, Mapalijiesienumea; MOCTPOSHUE CEYCHUIH.

[lepneHUKYISpPHOCT MPSMOM U IUIOCKOCTH: NEPHEHAMKYJSPHBIE MNPSMbIE B MPOCTPAHCTBE, MPSMbIE
MapajuieJbHble W NEPIEeHIUKYISIPHbIE K IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MPSMOM U IUIOCKOCTH,
TeopeMa 0 IPSIMOM NEPNEHAUKYISIPHOUN INIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJl MEXKAY MPSAMOU U MIIOCKOCTBIO;
JBYTPAHHBIN yroJ1, JUHEUHBIA YroJ ABYTpaHHOTO yria. [lepneHaukynisp U HaKJIOHHBIE: PACCTOSHUE OT TOUKHU J0
IJIOCKOCTH, PAaCCTOSIHME OT MPSIMON A0 IJIOCKOCTH, MpoeKuus (GUrypsl Ha MmiIOcKocTh. [lepneHmuKynspHOCTb
IJIOCKOCTEH: MPU3HAK MEPIIEHIUKYIISIPHOCTH JIBYX IIOCKOcTel. TeopeMa o Tpéx nepreHIuKymnspax.

MHoOrorpaHHuKHu

[londaTe MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbHl MHOTOTPAHHUKA, BBINYKJIbIE W  HEBBIIYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHMKa. llpusma: N-yrosibHas npusma; I'paHd U OCHOBAHUS IPHU3MBI;
npsMasi ¥ HakJIOHHas NMpU3Mbl; OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsiMOYyroabHbIH
napajiesienunes u ero ceoiicrea. Ilupamuna: N-yronpHast nupaMuja, FpaHd 1 OCHOBAHHE MUPaMUIbl; OOKOBast U
MIOJIHAsl TOBEPXHOCTh IUPAMMJBI, NPAaBUIbHAS W YCEUEHHAs NHUpaMuAa. IDJIEMEHTbl NPU3Mbl U IUPAMHUJBL
[IpaBuibHBIE MHOTOTPaHHHMKHU: IMOHSITHE NPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUJIbHAs IpHU3Ma W IPaBUIbHAs
NUpaMu/a; MpaBUiIbHAs TPEYroibHAs MUpaMKIa U IPaBUIbHBIN TeTpasap; KyO. IlpencraBienne o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, A0AEKa’Ap U ukocarap. CedeHus Mpu3Mbl U TUPAMUBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOMW, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUHU B IUpaMUax, Napaieienunenax, IpaBuIbHbBIX MHOTOTpaHHUKaX.

Bbruncrnenue 3n1eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHainu, yribl. [lnomans O00KoBOi MOBEPXHOCTH U
MOJIHOH TOBEPXHOCTH NPSMOW NPHU3MBI, IUJIOIIAJb OCHOBaHMM, TeopemMa O OOKOBOH MOBEPXHOCTU MPSMOMN
npu3Mbl. Ilnomanas GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM MUPaMUIbI, TeopeMa O IUIOLIAAN
yceu€HHOo# nupamupl. [lonsarue 06 06béme. O6BEM NMUpaMubl, MPU3MBI.

[Toto6HbIe Tena B npocTpancTBe. COOTHOIICHUS MEXAY IJIOIIAAIMHU IIOBEPXHOCTEH, 00bEMamMu
MOOOHBIX TEI.



TemaTn4yeckoe MIaHUPOBaHUE Y4eOHOr0 Kypca(mmo rogam o0y4eHmust)
10 xaacc (68 yacoB)

Ha3Banue OcHoOBHOE coJiepkaHue OcHOBHBIE BUbI JESTEIBHOCTU yalllUXCs
paszaena
Beenenue B | OCHOBHBIE TOHATHS AxTtyanu3upoBaTh (aKThl W METOJbl IUITAHUMETpPHH,
CTEpPEOMETPU | CTEPEOMETPUU: TOUKA, IpsIMasi, | peJIEBaHTHBIE TEME.
10 IJIOCKOCTh, IPOCTPAHCTBO. [TomyuaTte nmpencTaBieHUs] O IPOCTPAHCTBEHHBIX QUTYpax,
(10 v) [IpaBuna n3o6pakeHus Ha pa3duparthb MpoCcTeHIINe MpaBuiIa N300paXKEHUsI STHX QUTYD.
PUCYHKAX: U300paxeHus N300paxkaTe NpsAMy0 U IJIOCKOCTh HAa PUCYHKE.
IJIOCKOCTEH, MapaliesIbHbIX PacriozHaBaTh MHOTOrpaHHUKH, UpaMUy, KyO, Ha3bIBaTh
HPSIMBIX (OTPE3KOB), CEPEIUHBI | UX JIEMEHTHI.
oTtpeska. [lonsarus: Jlenate pucyHok Ky0a, mMpaMuibl, HAXOJIUTh OIIUOKU B
MepeceKaroIInecs MIOCKOCTH, | HEBEPHBIX U300PAKEHUSX.
nepeceKaroIuecs npsmas u 3HAKOMHUTbCS C CEYEHHUSIMH, C METOJOM  CJIEJOB;
IJIOCKOCTb. UCIIOJIb30BaTh Ui TIOCTPOCHMSI CEUEHUs METOJ CIIEJOB,
3HaKOMCTBO C | KpaTKO 3alMChIBATh IIark MOCTPOCHUSI CEUCHHUSL.
MHOTOTpaHHUKaMH, PacriozHaBaTh BHJI Ceu€HUS U OTHOILEHUN, B KOTOPBIX
n300pakeHNE CeYeHHE JeTUT pedpa KyOa, HaXOAUTh TUIOIIAb CEUCHHUS.
MHOTOTPaHHUKOB Ha pUCYHKaX, Ucnonb3oBarh mojobGue mpu  pelIeHHH 3a7ad  Ha
Ha MPOEKLIHOHHBIX YepTexkaX. | MOCTPOCHHUE CEUECHUH.
HavanbpHbie cBegeHus o kyoe u 3HAKOMUTbHCS CaKCMOMAaTUYECKUM MOCTPOCHUEM
nupamMuzae, HUX pa3BEPTKU U | CTEPEOMETPUH, C aKCHOMaMHU CTEPEOMETPHM U CIIEACTBUIMU
MOJIEJIN. Ceuenus | U3 HUX.
MHOTOT'PaHHUKOB. NnnrocTpupoBaTbakCUOMBIl PUCYHKAMU W IPUMEpPaMU U3
[TonaTre 00 aKCHOMATHYECKOM | OKpYXKalolel 00CTaHOBKH
IIOCTPOEHUH  CTEPEOMETPHH:
aKCHOMBI ~ CTEPEOMETPUH U
CIIEACTBHUS U3 HUX
IIpsimbie | Bzaumuoe pacrosoxxeHue AxtyanusupoBaTb (aKThl W METOJbl IUIAHUMETpPHUH,
U IUIOCKOCTH | IPSIMBIX B IPOCTPAHCTBE: | PEJICBAHTHbIE TEME, IPOBOJUTH aHAJIOTUH.
B nepeceKaroIuecs, [lepeuncnsaTe BO3MOXKHBIE CIIOCOOBI PACIOJIOKEHHS ABYX
IIPOCTPAHCTB | HapajelibHble U | IPSAMBIX B IPOCTPAHCTBE, MITFOCTPUPOBATH UX Ha IPUMEpPAX.
e. CKpPELIMBAIOIUECS MPSMBbIE. JlaBaTh  ompeleneHHe — CKpPEIIMBAIOUIMXCS — HPAMBIX,
[Tapannensho | [TapannenbHOCTh NPSAMBIX U (GopMynupOBaTh NPU3HAK CKPEIIMBAIOUIMXCS MPSAMBIX H

CTb MPSAMBIX
u
IJIOCKOCTEN

(12 9)

IJIOCKOCTEMN B MPOCTPAHCTBE:
napajyieabHbIe MPSIMbIC B
MPOCTPAHCTBE; NMApPaICIbHOCTh
TPEX NPSAMBIX; APAICIbHOCTh
MPSIMOU U TTOCKOCTHU. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMU;
YIoJ MEXAY IpsIMbIMU B

MPOCTPAHCTBE.
[TapannenpsHOCTh TIJIOCKOCTEN:
rapajieabHbIe IUIOCKOCTH;
CBOMCTBA MapaiyIeabHbIX
MIOCKOCTEH.

IIpocreitmme

MPOCTPAHCTBEHHbIE (DPUTYPHI HA
IJIOCKOCTH:  TeTpa’ap, Kyo,
MapajuieenuIiesl; MOCTPOCHUE
CEUCHUI

IPUMEHSATH €r0 MU PEeIIeHUH 3a/1au.

Pacnio3HaBate npusmy, Ha3bIBaTh €€ JIEMEHTHI.

CrtpouTh ceueHus: NpU3Mbl Ha TOTOBBIX YEpPTEkKax.

[lepeuncasTe BO3MOKHBIE CLIOCOOBI B3aUMHOI'O
PACII0JIOKEHUS IPSIMOM U IVIOCKOCTHU B IIPOCTPAHCTBE,
IPUBOAUTH COOTBETCTBYIOIIME IPUMEPHI U3 pealIbHON KU3HU.

JlaBaTh  ompeieneHHE NApaICIbBHOCTH  OPSAMOM U
IUIOCKOCTH.

®opmynupoBaTh NPU3HAK MNapaJIENBHOCTH MNPsMONH U
IUIOCKOCTH, YTBEPKICHHE O NPSIMOH IIEPECEYEHUs JIBYX
IUIOCKOCTEH, MPOXOIALINX Yepe3 NMapalIesIbHbIE NIPSIMBIE.

PemaTte mnpakTudeckue 3aJaud Ha IOCTPOCHHE CEUEHUU

MHOTOTpaHHHKA.

OOBACHATD ClIy4au B3aUMHOI'0 PacCIOIOKEHUS
IIJIOCKOCTEM.

JlaBaTe  ompezneleHHe — MapajUIEIbHBIX  IIJIOCKOCTEM;
IIPUBOAUTH IIPUMEPBI U3 PEAIBHOU XU3HU U OKPYXKAIOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOIINE [apajuleIbHOCTh
IIJIOCKOCTEM.

Hcnons3oBars IIPU3HAK [apaJuIeIbHOCTH IBYX
IJIOCKOCTEM, CBOMCTBA MApAJUICNIBbHBIX IUIOCKOCTEH IIpU




pelIeHnu 3a/1a4 Ha IOCTPOECHUE.

OOBACHATD, YTO HA3BIBACTCS MapALICIHHBIM
MPOCKTUPOBAHUEM M KaK BBITOJIHACTCS TPOCKTUPOBAHUE
¢uryp Ha mIOCKOCTb.

N300pakaTe B mapasieIbHOH TPOEKIUU pPa3IndHbIC
reOMEeTpUIECKUe PUTypBHI.

MopenupoBath peaibHble CUTYallMH Ha SI3bIKE T€OMETPUH,
UCCJIEIOBaTh TIOCTPOCHHBIE MOJIEIM C HMCIHOJb30BaHUEM
F€OMETPUYECKUX TTOHATHM.

Hcnonp3oBarh TpH  pelIeHUH 3a/ad Ha TOCTPOCHHUE
CEYEHUM MOHATUE MAPAJUIEIBbHOCTH, NPU3HAKA W CBOMCTBA
napauieIbHbIX MPSIMBIX Ha MJIOCKOCTH

[lepnennuky | IlepneHauKyIsIpHOCTD AxTtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
JSPHOCTH psIMOi u IJIOCKOCTH: | peJeBaHTHBIE TEME, TPOBOJAUTH aHATIOTHH.
MPSIMBIX U MEePIEeHIUKYIIIpHbIE MPsIMbIE B OOBACHATb, KakoW Yrojg Ha3bIBAaeTCs VYIJIOM MEXKIY
IJIOCKOCTEH | MPOCTPAHCTBE, IpsIMbIE | IEPECEKAIOIUMUCS MPSMBIMU, CKPEIIMBAIOIIUMHUCS NPSIMBIMU
(12 ) napajuieIbHbIE U | B IPOCTPAHCTBE.
MEPIEeHIUKYIIIPHBIE K JlaBaTh ompenelneHrne NEePHEeHIAUKYISIPHBIX NPSIMBIX U
IJI0CKOCTH, MPU3HAK | IPSMOM, NEPIEHIUKYIIPHON K MJIOCKOCTH.
MEePNEeHIUKYIIPHOCTH MPSIMOU Haxomuth yriel Mexay CKpelMBaIOIIUMUCA TPSIMBIMU B
U TUIOCKOCTH, TeopeMa O | KyOe U nmupamuje.
NpsIMOM  TEPIEHAUKYIAPHON [IpuBOIUTE TPUMEPBI U3 PEATIBHOM KU3HU U OKPYKAOIIEH
IIJIOCKOCTH 00CTaHOBKH,  WUIIOCTPUPYIOIIUE  MEPHEeHIUKYISIPHOCTD
[lepnieHIuKyNsAp U HAKJIOHHBIE: | IPSIMBIX B MPOCTPAHCTBE M MEPHEHAUKYISIPHOCTb MPSAMOU K
paccTossHHE€ OT TOYKH [0 | MJIOCKOCTH.
IUIOCKOCTH,  PACCTOSIHUE  OT DopMynMpoBaTh MPU3HAK NEPHEHAUKYIIPHOCTH IPSIMON
HIPSIMOU JI0 MJIOCKOCTH. U TUIOCKOCTH, IPUMEHSTh €r0 Ha IPAaKTUKE: OOBSICHATh
MePIEHANKYIIPHOCTh pebpa Kyda ¥ TUaroHaIu ero rpaHHu,
KOTOPast €ro He COJACPAKUT, HAXOAUTh JJIMHY IUaroHaiu Kyoa.
BBI4ncisTh BBICOTY MPABUIIBHOM TPEYTOJIBHOM M MPABUIILHOU
YETBIPEXYTOJIBHOM MUPaMU/I TIO JUTHHAM PEOEp.
Pemarp 3amaum  Ha  BBIYMCIEHUS, CBSI3aHHBIE C
NEPIECHIUKYIIPHOCTBIO  HPSIMOM M IUIOCKOCTH,  C
UCIIO0JIb30BAHUEM IIPH PELICHUH IJIAHUMETPUYECKUX (PAaKTOB U
METOJIOB.
OOBACHATh, UYTO  HA3bIBAIOT  MEPHEHAUKYIIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; IPOCKLMEN HAKIIOHHOW Ha
IIOCKOCTh. OOBACHATH, YTO HA3BIBAETCS PACCTOSIHUEM: OT
TOYKH 10 IUIOCKOCTH; MEXAY MapaJlIEIbHBIMU IUIOCKOCTSIMU;
MEXIy MNpsAMON M NapauIeJbHOM €l IUIOCKOCTBIO; MEXKIY
CKPEILHBAIOIIUMHUCS TPSMBIMH.
HaxomuTh 3TH paccTOsiHUS B IPOCTBIX CiIydasix B KyoOe,
NUPaMHUJIE, IPU3ME.
MonennpoBaTh peajlbHbIE CUTYalluu Ha SI3BIKE TEOMETPHH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
F€OMETPUYECKHUX TTOHITHH.
Hcnonb3oBaTh mnpu pelIeHUH 3aJad HAa TOCTPOEHUE
ceueHnit Teopemy Iludaropa, cBoiicTBa NPAMOYTOJBHBIX
TPEYTOJIbHUKOB.
VYriel VYriel B IPOCTPAaHCTBE: Yroi AxTtyanusupoBaTh (aKThl W METOJbl IUITAHUMETpPHUH,
MEXIY MEXAY IPSIMOM U IVIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IPOBOIUTH AHAJIOTUH.
NpSIMBIMUA U | IBYTPaHHBIA YrOJ, JIMHEHHBIN JlaBaTh onpeneneHne yria Mexay MpsMoil U IIIOCKOCTBIO,
IJIOCKOCTSIMU | YTOJ1 IBYTPaHHOTO yIJIa. dopmynupoBaTte TeopeMy O TpEX MEPHEeHAMKYIApax U
(10 9) [lepneHUKYIAPHOCTD 00paTHyo K HEil.
IIJIOCKOCTEN: IIPU3HAK Haxomute yron Mexay MNpsAMOM M IJIOCKOCTBIO B
NEPHEHIUKYIIPHOCTH  JBYX | MHOTOTPAHHUKE, PAcCTOSHUE OT TOYKM JO MpsIMOM Ha




mockocte. Teopema o Tpéx
MEPIEHINKYIIApax

IJIOCKOCTH, HUCIOJIB3YSl TEOPEMY O TPEX MEPIECHAUKYIISIpax.
[IpoBoauTe Ha 4YepTEKE MEPHEHAMKYISIP: W3 TOYKM HaA
MPSMYIO; U3 TOUYKHU Ha IIOCKOCTb.

JlaBatb onpeneneHue JByrpaHHOTO YIila U €ro 3JIEMEHTOB.
OOBCHATH PAaBEHCTBO BCEX JUHEHHBIX YIJIOB JIBYIPAHHOTO
yria.

Haxomuth Ha uepreke ABYIpaHHBIM yYroa mpu pedpe
MAPaMUbL, IPU3MBI, HapaJUIeICIUIeaa.

JlaBatp omnpeneneHue yria MexXay INIOCKOCTSIMMU.

JlaBaTh onpeaeneHue U GOPMYITHUPOBATH MPU3HAK B3AHMHO
MEPICHIUKYJISIPHBIX TTIOCKOCTEM.

Haxoauthb yriibl Mex Iy IIIOCKOCTSIMU B KyOe U TUPAMHU/JIC.

Hcnonb30BaTh IpHu pelIeHUN 3a7a4 OCHOBHBIE TEOPEMBI U
METO/IbI TIJITAHUMETPHH.

MoenupoBath peajabHbIe CUTYAIIMU Ha SI3bIKE TEOMETPUH,
HCCJIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCHOJIb30BaHUEM
F€OMETPUYECKUX TTOHATHIA.

Hcnonb3oBaTh mOpH pemICHMH 3a7a4d Ha MOCTPOCHUE
CE€YEHUI COOTHOLICHHS B MPSIMOYTOJIbHOM TPEYT OJIbHUKE.

MHororpansau
KU

(10 v)

[Tonsitue MHOTOTPAHHUKA,
OCHOBHBIE JJIEMEHTHI
MHOTOTPaHHHUKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU;
pa3BEPTKAa MHOIOTPAHHUKA.
[Ipu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MTPU3MBI;
IpsiMasi U HaKJIOHHAs TPU3MBI;
O0KOBast U MOJIHAS
MTOBEPXHOCTb MPU3MBI.

[Tapannenenunen,
NPAMOYTOJIbHBII
napajuieJIeuIe]] ¥ €ro
CBOMCTBA.

[Mupamua: N-yroapHas

nmupaMuaa, rpaHd 1 OCHOBaHUEC
InmupaMHuibl; OOKOBasg M IOJHAs

IIOBEPXHOCTh HUpPaMUJIBL;
IpaBUIbHAs M yceuéHHas
UpaMua.

OneMeHThI IIPU3MBI U
MUPaMUJIbI.

[IpaBuIbHBIE MHOTOIPAHHHUKU:
MOHATHE IIPaBUIIBHOTO
MHOTOI'PaHHUKA; IpPaBUIIbHAS
npusma u IpaBUJIbHAS
UpaMUa; IpaBUIIbHAS
TpeyrojibHasi  MUpaMuAa |
MPaBUIBHBIN TeTpa’ap; Kyo.

Hpel{CTaBHeHI/Ie O MMpaBUJIbHBIX
MHOTOI'paHHUKaXx: OKTa’1p,
AOJCKAd AP U UKOCAdP.

CI/IMMCTpI/IH B TIPOCTPAHCTBE:

CUMMETpUS OTHOCHUTEIHLHO
TOYKH, MPSIMOM, IJIOCKOCTH.
DNeMeHThl  CUMMETPUU B

MNUPAMUJAX,

AxTyanu3upoBaTh (akThl M METOJAbl IUITAHUMETPUH,
peleBaHTHbIE TEME, TPOBOINUTH aHAJIOTHH.

JlaBaTh ompenesieHue Mapaienenuinesa, pacrno3HaBaTh
€ro BUJbI U U3y4aTh CBOMCTBA.

JlaBaTh omnpenesnieHne NHpPaMUAbI, PACIO3HABATh BUIbI
nupamuj, GopMyaupoBaTh cBOMCTBa pEOep, rpaHell U BBICOTHI
NIPaBUJIBHOM TUPaMUIBbI.

Haxomutp miomanb MOMHOW W OOKOBOW IMOBEPXHOCTH
UpPaMUJBI.

aBaTp onpezeneHue yceUEHHON NMUpaMUIbl, HA3bIBaTh €€
3JIEMEHTHI.

dopMynmupoBaTh  TEOpeMy O  IUIOMaad  OOKOBOM
MOBEPXHOCTH NPABUIILHOW yCEUEHHOM MUpaMUIbI.
Pemate 3agaum  Ha  BBIYMCIIEHHE, CBSI3aHHBIE C

nMpaMuJaMu, a TaKXKe 3aJja4i Ha IOCTPOCHHUE CEUCHUN.

JlaBathb onpeneneHue Npu3Mbl, paclioO3HAaBATh BU/bI IPU3M,
n300paxkaTh MPU3MbI Ha YEPTEKeE.

Haxomuth miomanas MogHOW WM OOKOBOW IMOBEPXHOCTH
IIPU3MBI.

N3yuars cooTHomenus Dinepa ans yucna pédep, rpaHeit
Y BEpUIMH MHOTOTPaHHHUKA.

N3yuaTte BuABl NPABUIBHBIX
Ha3BaHUA U KOJMYECTBO IPaHE.

N3yyaTh CHUMMETPUIO MHOTOTPAHHUKOB.

OOBACHATh, KaKHe TOYKH HA3BIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTENIbHO JAHHOM TOYKH, MPAMOW WJIM TJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBHI0 HJIIM IJIOCKOCTBIO CHUMMETPHH
burypsi.

[IpuBoguTe  mpHUMEpPHl  CUMMETPUYHBIX
apXUTEKTYpE, TEXHUKE, IPUPOJIE.

MopenupoBath peajibHbIE CUTYal[UU Ha SI3bIKE TEOMETPUH,
UCCJEeI0BaTh TOCTPOEHHBIE MOJIEAM C HMCHOJb30BAaHUEM
F€OMETPUUECKUX  TOHATHH, UCIIONb30BaTh  MOJ00HuE
MHOTOIPaHHUKOB.

MHOT'OI'PaHHHUKOB, nux

buryp B




napaiesnenumnenax,
MPaBUJIBHBIX MHOTOTPAaHHUKAX.
Brruncienue JJIEMEHTOB
MHOTOTPaHHUKOB: pEodpa,
auaroHany, yribel. [lnomans
OOKOBOW  TIOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSAMOM
MIPU3MBI, TJIOMAb OCHOBAHHM,
TeopeMa 0 O0KOBOI1
MMOBEPXHOCTHU MPSIMOU TPHU3MBIL.
[Tnomane O0KOBOM
MMOBEPXHOCTH M TOBEPXHOCTHU
MIPaBWIBHOH MTUPaMHUJIBI,
TeopemMa O TUIONaAr OOKOBOM
IIOBEPXHOCTH YCEeUEHHOU
T PAMUJIBI

OO0BEMBL
MHOTOTPaHHU
KOB

(8 1)

TTousstie 00 00BEMe. OOBEM
NIUPAMUBI, IPU3MBI

AKTyalu3upoBaTh

pEIIEBaHTHBIEC TEME.

OOBACHATh, Kak U3MEPSIOTCS OOBEMBI Te€d, MPOBOAS
aHAJIOTUI0 C M3MEpPEHHEM IUIOLaiel MHOTOYTOJIBHUKOB.
®opMyIHpoBaTH OCHOBHBIE CBOMCTBA 0OBEMOB.

N3yuarh, BbIBOIUTH (QopMyibl 00bEMa MHPSIMOYTOJILHOTO
napajuiesienuneaa, Ipu3Mbl U TUPaMUIBL.

Boruncnsate 00bEM Npu3Mbl M MUPAMUIBI IO UX SJIEMEHTaM.

[IpumeHsaTh 00BEM 715 pelIeHUs] CTEPEOMETPUUECKHX 3a1a
U U1l HAXOXKICHUS TEOMETPUYECKUX BEJITUYHH.

MopnennpoBaTh peanbHble CUTyallUM Ha SI3bIKE T€OMETPHH,
UCCIIE0OBATh IIOCTPOCHHBIE MOJENIH C HCIHOJIb30BAHUEM
T€OMETPUYECKHUX MOHATUI

(1)aKTBI U MCTOAbl [IUIAHUMETPUH,

[ToBTOpEHME:
CeueHusl,
paccTosiHus U

YTJIbI

[ToctpoeHune ceueHuii B
MHOTOTpaHHUKE.

Brrunciienue paccTosiHUi:
MEXy TBYMSI TOYKaMHU, OT

Ctpouthb ceueHre MHOTOTpaHHUKA METOJOM CJIEJIOB.

JlaBaTh omnpeseneHne pacCTOIHUS MeXay (purypamu.

Haxomutsb paccrosiHue MEXIy napasiebHbIMU
IUIOCKOCTSIMU, MEXJy IUIOCKOCTbIO U TMapajuleJIbHOW el

(8 1) TOYKH JI0 TIPSAMOM, OT TOYKU JI0 | MPSAMOM, MEXKIY CKPEIIMBAIOIIUMHUCS TIPSIMBIMH.
TUIOCKOCTH; MEXKTY CTpouTh JMHEHHBIA yroj ABYTPAHHOTO yrja Ha YepTexe
CKpCIIUBAOIIUMHUCA MHOI'OIrpaHHUKAa U HaXOJUTh €0 BCIIMYUHY.
IIpAMBIMHA. HaXO,Z[I/ITB YIJIbI MCXKY IJIOCKOCTAMU B MHOTOI'PAHHUKAX
Brruucienue YIJIOB:
MCKAY CKPCUIMBAOIIIUMUCS
NIpsAMBIMHA, MCKIY HpHMOﬁ u
IIOCKOCTBIO, ABYI'PAaHHBIX
YIJIOB, YIJIOB MEXIY
IIJIOCKOCTAMUA
11 knacc
Hazssanue OCHOBHOG COACPIKAHUC OCHOBHBIe BUJBI ACATCIIBHOCTH yUallIUXCA
paszaena

Tena Ccdepa u map: HeHTp, paauyc, | AKTyanu3upoBaTb  (akTel M METOAbl  IIAHUMETPUH,

BpallCHUA ANaMECTP; miomanb | peIC€BaHTHLIC TEME, IPOBOJAUTH AHAJIOTHH.

(12 9) IIOBEPXHOCTHU chepsl. | JlaBaTh ompeneneHus cepbl U IIapa, WX LEHTpa, paguyca,
B3aumHuoe pacrionokenue | quamerpa.  Ompenensate cdepy Kak (urypy BpalieHus
C(bepLI 58 IIJIOCKOCTHU; | OKPYKHOCTHU.
KacartcjibHas IIJIOCKOCTB K HCCHGI{OB&TB B3aMMHOC PAaCIIOJIOKCHUC C(I)epbl U IIJIIOCKOCTH,
cdepe; momaab chepsl. IBYX chep, WILTIOCTPUPOBATH 3TO HA YEPTEKaX U PUCYHKAX.

I/I306pa)KeHI/IC C(bepLI, q)OpMy.l'II/IpOBaTL ONpCACIICHUC KacaTeJIbHOU IUIOCKOCTH K

11apa Ha IJIOCKOCTH.
Ceuenus mapa.

cdepe, CBOICTBO M NMPU3HAK KAcaTEIbHON IIOCKOCTH.
3HaKOMUTbCS C T€0JIe3MNUECKUMH JIMHUSIMHU Ha cdepe.




[unueapuyeckas
MOBEPXHOCTh,  OOpa3yrolme
HWIMHAPUYECKOU
IMOBEPXHOCTH, 0Ch
HWIMHAPUYECKON
IIOBEPXHOCTH. unusap:
OCHOBAHMS u OokoBas

MMOBEPXHOCTh, OOpazyromas u
OChb;, IUIONIIAAb OOKOBOM M
IIOJIHOW ITOBEPXHOCTH.
N300paxkenne UuaMHApa Ha
IIJIOCKOCTH. Paseéprka
WIAHTPA.

Ceuenus MHJIMHIPA
(TUIOCKOCTHIO, MapaATIICITHbHON
VI TIEPIICHAUKYISIPHOM OcH
AJTUHIPA)

O6’b$ICH$ITL, YTO HAaA3bIBAIOT HNHWJIWHAPOM, HA3bIBATh Cro

JJIEMEHTHI.

W3yuath, OOBSACHATH, KaK TMOJYYUTh UHIMHAP IYTEM
BpaLIEHUs IPIMOYIOJIbHUKA.

BoiBoguTh, wHcnonb3oBaTh  (GOpMYNIbl  JUISL  BBIYUCICHUS

10111 OOKOBOM MOBEPXHOCTH LIMJIUHIPA.

N3y4dars, pacio3HaBaTh pa3BepTKy HHIMHAPA.

N3obOpaxaTe UMIMHAP MW €ro CEYEHUs IUIOCKOCTBIO,
NpOXOAIIE  Yepe3 €ero  OocChb, MapauieibHOM WA
NEPIEHANKYIIPHON OCH.

HaxoauTte mmomiaam 3TUX ceUeHuH.

MopenupoBaTh peanbHbIE CUTYaIlMH Ha SI3bIKE TEOMETPHUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATUM.

Konnueckass mOBEpPXHOCTS,

obOpazyromue KOHHYECKOU
MMOBEPXHOCTHU, OCh M BEpIIMHA
KOHUYECKOU TOBEPXHOCTH.

Konyc: ocHoBaHMe U BeplInHa,
obOpasyromiass U OCh; IUIOIAIb

OOKOBOM i MOJIHOM
MMOBEPXHOCTH. VYceuéHHblii
KOHYC: 00pa3yroIne 1 BbICOTA,
OCHOBAaHHS u OokoBas
TTOBEPXHOCTb.

N3obpaxenne KoHyca Ha
mwiockoctu. Pa3Béprka konyca.
Ceuenus KOHYcCa
(TJIOCKOCTBIO,  MapalieIbHOM
OCHOBAaHHUIO, M IUIOCKOCTHIO,
MIPOXOIAIIEH Yepe3 BEpUINHY).

OOBACHATh, KaKOE€ TEJI0 Ha3bIBAIOT KPYrOBBIM KOHYCOM,
Ha3bIBATh €0 JIEMEHTBHI.

N3yuatb, OOBIACHATH, KaK TOJYYUTh KOHYC MYTEM
BpallleHUs IPSIMOYTOJIbHOTO TPEYTrOJIbHHKA.
N300paxkaTh KOHYC U €ro CeYeHUs IIJIOCKOCTBIO,

MPOXOIATIEH Yepe3 0Ch, U TIIOCKOCTHIO, MEPIICHANKYIISIPHOM K
OCH.

N3yuaTh, pacmo3HaBaTh pa3BEPTKY KOHYCA.

BriBogmTh, ucCnosb3oBaTh GOPMYIBI I BBIYUCICHUS
TJI01a 1 OOKOBOM MOBEPXHOCTH KOHYCA.

HaxomuTe mmomaan cedeHuid, NOPOXOIAUIUX Yepes
BEPIINHY KOHYCA WM TEPICHINKYIIPHBIX €r0 OCH.

OOBACHATB, KAKOE TEJIO HA3bIBACTCS YCECUEHHBIM KOHYCOM.

N3y4aTh, OOBACHSTH, KaK €ro MOJYyYUTh MyTEM BpaIICHUS
PSMOYTOJIBHOU TpareIuu.

BeiBoguth, mnpumeHsATh (QOopMynay Ui BBIYUCICHUS
TI01a 1 OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

KomOunanus Tel
BpaIlleHUs] © MHOTOTPAHHUKOB.
MHOrOrpaHHHUK,  OINHCAHHBIH
OKOJIO chepsr; chepa,
BIIMCAaHHAasT B MHOTOTPaHHHUK
WJIH B TEJIO BpAIllCHUS

AxTyanu3upoBaTh (GakThl M METOAbl IUIAHUMETPUH,
pelieBaHTHBIE TeME, IPOBOIUThH aHAJIOTUH.

Pemats crepeomerpuueckue 3a1auu, CBSI3aHHbIE C TelaMU
BpallleHUs, I[IOCTPOCHHEM CEUEHUH Tel BpalleHUs, C
KOMOMHAIIMSIMA ~ TEJI BpalIeHUS U MHOTOTPAaHHUKOB Ha
HAXO0X/IEHUE T€OMETPUYECKUX BEITUUHH.

Hcnonb3oBarh mpH pelIeHUd CTEPEOMETPUYECKHUX 3a7ad
IUTAaHUMETpUYecKre (akThl U METO/bI 33/1a4M Ha BBIYHUCIICHHE
U JI0Ka3aTebCTBO.

MopenupoBath pealbHbIE CUTYal[UU Ha SI3bIKE TEOMETPUH,
UCCJEeI0BaTh TOCTPOEHHBIE MOJIEIM C HMCHOJb30BaHUEM
T€OMETPUUECKUX MOHATUI

O0BEMEBI TENT

(54)

ITousgrue 00 o0BEMeE.
OcHoBHBIE CBOIiCTBA 00BEMOB
Te.

O0BéM 1MIMHIpa, KOHyca.
OO0BEM 1m1apa U MIoIAIh

AxTyanusupoBaTb (aKThl H  METOJbI
pENEeBaHTHBIE TEME, IIPOBOINUTh aHAJIOTHU.

BbiBouTh, MCMONB30BaTh (OPMYNIBI 0O0BEMOB: HPU3MBI,
WINHAPA, MUPaMUAbI, KOHYycCa; YCEUYEHHOW MNUpaMUAbl H
YCEYEHHOTO KOHYCA.

IJIAaHUMCTPUH,

cepsl. Pemarte crepeoMerpuueckne 3agadd, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB.
@opMyIMpOBaTh  ONPEACICHUE IAPOBOIO  CETMEHTA,




1apoBOIo CJI04, HIapOBOr'0 CEKTOpPA.

[Mpumensats  Gopmynsl  IsI  HAXOXIACHHUA OOBEMOB
IIaPOBOIO CErMEHTA, IIIapOBOTO CEKTOPA.
Pemate crepeomeTpuuecKkue  3alaud, CBS3aHHBIE C

00BEMOM 11apa ¥ MJIOMIA B0 CPEpPHI.

MoienupoBaTh peanbHbIe CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEIOBAaTh MOCTPOSHHBIE MOJIENA C HCHOJIB30BAHUEM
r€OMETPUYECKUX MOHSATHIA.

[TonoGHbBIE Tena B
npoctpancTBe. COOTHOIICHUS
MEXITY TUTOMIAISIMHE
IMOBEPXHOCTE, 00béMamMu

0JI00HBIX Tell

Axrtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
pEIEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.
Pemare  crepeomerpuueckue  3aAadd, — CBA3aHHBIE €

COOTHOIIIEHUEM OOBEMOB M TOBEPXHOCTEH MOJMOOHBIX TENI B
IIPOCTPAHCTBE.

MoenupoBath peajabHbIe CUTYAIIMU Ha SI3bIKE TEOMETPUH,
UCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C HMCHOJIb30BaHUEM
r€OMETPUYECKUX OHATHI

Bekrops! u Bexktop Ha 1mockocTH M B Axryanu3upoBaTh (akThl M METOJAbl IUIAHUMETPUH,
KoOpauHaThl | mpocTtpaHcTBe. CIOKE€HUE W | pEJIEBAHTHBIE TEME, IPOBOINUThH AaHAJIOTHH.
B BBIYMTAHUE BEKTOPOB. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
MPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha @opmynupoBaTh  MpaBWIO  Mapajvlefienunena  Mpu
e(10 1) yucno. PaznoxeHue BeKTOpa | CI0KEHUH BEKTOPOB.
nmo TpéM HEKOMIUIAHAPHBIM CkiazpiBaTh, BBIYMTATh BEKTOPBI, YMHOXaTh BEKTOp Ha
BEKTOPAM. [IpaBuito | uucio.
apajuieennumnesa. M3ydath OCHOBHBIE CBOMCTBA 3TUX OTIEPAIUA.
Pemrenne 3anay, cBsI3aHHBIX [aBatp ompezeiIeHue MIPSAMO YT OJIbHOM CHUCTEMBI
C  INPUMECHCHMEM  IMPaBHJ | KOOPAUHAT B IPOCTPAHCTBE.
JEUCTBUI C BEKTOPaMHU Bripazuth KOOpAMHATBI BEKTOpPA 4e€pe3 KOOPIAMHATHI €ro
[IpsmoyronpHas  cuCTeMa | KOHLOB.
KOOpIUHAT B IPOCTPAHCTBE. BeiBonuTh, Hcnonbp3oBaTh (OpMyily JUIMHBI BEKTOpa H
Koopaunats! BEKTOpA. | PaCCTOSHUA MEXAY TOUKaMHU.
[Ipocreitmme 3a7a4u B BripaxkaTh ckansipHO€ NMPOU3BEACHUE BEKTOPOB YEpPE3 UX
KOOpIMHATaX. YTOJ MEXAY | KOOpAUHATBI, BBIYUCIATH YroJl MEXKIY IBYMS BEKTOPaMH,
BEKTOPaMH. CkanspHoe | IByMs IPSIMBIMH.
IIPOU3BECHUE BEKTOPOB. Haxomute yronm Mexay OpsSMOM M INUIOCKOCTBIO, YIoOJI
Boeluncnenue  yriaoB  MeXAy | MEXAY ABYMS IUIOCKOCTSMHU aHAIMTUYECKMMH METOIAMHU.
IPSIMBIMU U IUIOCKOCTSIMM. BbiBouTh, HCHONIB30BaTh (GOPMYITY PACCTOSHUSA OT TOUKU
KoopauHaTHO-BEKTOPHBIN | IO INIOCKOCTH.
METOJ pu peleHnn
Ir€OMETPUYECKUX 3a/1a4
IToBTOpenue, | OcHOBHBIE GUTYPBI, (HAKTHI, Pemare mpocreiimme 3agaud Ha HAaxOXKICHWE JJIUH U
0000I11eHNEe U | TEOpEMBI Kypca INIAHUMETPUM. | YIJIOB B T'€OMETPUYECKUX (UIypax, NPUMEHSTh TEOpeMmy
cUCTeMaTu3a | 3aJa4d INIAaHUMETPUU U [Tudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
LU 3HAHUH | METOJbI UX PELIEHUS. Haxoauts miomans MHOrOyroiabHHUKa, Kpyra.
(7 9) OcHoBHBIE (UTYpHI, (aKTHI, Pacno3naBate moJj00HBIE (QUTYPBI, HAXOAUTH OTHOLICHMS

TEOPEMBI Kypca CTEPEOMETPHH.
3aaun CTEPEOMETPHUU U
METO/IbI UX PELICHUS

JUIMH U IJIomaaei.
Hcnonp3oBarh npH pElIEHUH CTEPEOMETPUYECKUX 3a]ad
(daKThl U METO/IbI IIIAHUMETPUU




MOYPOYHOE IVIAHUPOBAHME 10 kinacc, reomerpust

N TaTa Teva ypoka
) mmaH | dakr
Beenenue B crepeomerpuio - 10 yacos
1. 16.09 OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, IPsIMast, IIJIOCKOCTh,
[TPOCTPAHCTRBO.
2. [6.09 [IpaBuna n3o6paxxeHnst Ha pUCYHKaX: U300paXKeHHs MII0CKOCTEH,
MapajuiebHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.
3. [13.09 [MonsiTHs: IEpeceKaroInecs TI0CKOCTH, IEPECeKAONIHecs MpsiMast 1
MJI0CKOCTh
4. 113.09 3HAKOMCTBO C MHOTOTPAaHHUKAMHU
5. [20.09 N300pakeHne MHOTOTpaHHUKOB Ha PUCYHKAX
6. [20.09 N300pakeHne MHOTOTpaHHUKOB Ha MPOEKIMOHHBIX YepTeKax
7. 127.09 Ky®0,ero pa3Béptku un Mmoenu
8. [27.09 [Inpamuia, €€ pa3BEPTKH U MOJEIIH
9. 14.10 CedeHusi MHOTOIPaHHUKOB
10. 4.10 Konmpononasa paboma Nel no meme «Beedenue ¢ cmepeomempuio»
Ilpsamote u nnockocmu 6 npocmpancmee. Ilapannenvnocms npameix u niockocmeit - 12 uacos
11. |11.10 B3aumHoe pacnosoxeHue npsMbIX B IPOCTPAHCTBE
12. ]11.10 [lapannenbHble npsiMble B IPOCTPAHCTBE
13. |18.10 [TapanienbHOCTh TPEX MPSIMBIX
14. ]18.10 [TapanienbHOCTh NPSMOI U IIOCKOCTH
15. |25.10 VYTl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
16. [25.10 YT0J1 MeXK Ty IPSAMBIMU B IPOCTPAHCTBE
17. [8.11 [TapamtenpHbIE TIIOCKOCTH, UX CBOMCTBA
18. [8.11 Tetpasap
19. |15.11 Ky6
20. |15.11 [Tapamenenunen
21, |22.11 [TocTpoenue cedueHmii
22. [22.11 Koumponwvnas paboma No2 no meme «Ilpamvie u nnockocmu
npocmpancmee»
IlepneHAUKYJIAPHOCTH NPAMBIX U IUIOCKOCTEH - 12 yacoB
23. [29.11 [lepnieHTuKynspHBIE MIPSIMBIE B IPOCTPAHCTBE
24, 29.11 [IpsiMble, mapayienbHbIC MIIOCKOCTH
25. [6.12 [Ipsimble, nepNeHIUKYISIpHBIE K MITIOCKOCTH
26. 6.12 [Ipu3HaK NepneHMKyJIIPHOCTH MPSIMOU U TUIOCKOCTH
27. |13.12 Teopema o npsMo, IEPIIEH AUKYIISIPHON TIOCKOCTH
28. |13.12 IlepnieHIMKyIIIp M HAKJIIOHHBIE
29. [20.12 PaccrosiHre OT TOUKM J10 TNIOCKOCTH
30. [20.12 PaccrosiHre oT npsiMOil 10 TJIOCKOCTH
31. |27.12 HaxosxeH1e yriioB Mexy CKpEeIMBAIOUIMMHUCS MPSIMBIMH B Ky0Oe
32. [27.12 Haxos/1eHne yriioB MexJ1y CKpelMBatoNMMUCS MPSMBIMU B MUPAMU/IE
33. [10.01 Pemenue 3amau
34. |10.01 Koumponovnas paboma Ne3 no meme «Ilepnenouxkyniapnocmo npamvix u
njaiockocmenr»
Yribl MeKAy NPAMBIMH U IIOCKOCTSIMH - 10 yacos
35. [17.01 | | Vron Mesxty npsMoii 1 MI0CKOCThIO




36. (17.01 JIByrpanHsbIii yroiu
37. [24.01 JlunelHbIi yroJl IByrpaHHOTrO yria
38. [24.01 [lepnieHIUKYISIPHOCTD IIOCKOCTEN
39. [31.01 [Ipu3HaK nepneHMKyIIpHOCTH JBYX INIOCKOCTEN
40. (31.01 HaxoxaeHne yrioB MeXIy TUIOCKOCTSIMU B KyOe
41. [7.02 Haxosxienue yriioB Mex 1y IJI0CKOCTSMU B MUPAMUJIE
42. 7.02 Teopema o TpEX NepreHUKYIsIpax
43. |14.02 Pemenue 3anau
44, (14.02 Konumponvnas paboma Ned no meme « Yot mexncoy npameimu u
naiockocmamuy
Mnozozpannuku - 10 uacoe
45. |21.02 [lonsiTHE MHOTOIpaHHUKA
46. |21.02 [Ipu3ma: npsimasi 1 HaKJIOHHAs
47. 128.02 BbokoBast 1 mosiHasi MIOBEPXHOCTH MPU3MBI
48. |28.02 [IpsimoyrobpHbIN Napasuiesenune]l ¥ ero CBOMCTBA
49, 16.03 [Mupamua
50. 16.03 [TostHast MOBEPXHOCTH MUPAMUIBI
51. |13.03 [IpaBunbHas U yced€HHAsI MUPaAMUIbI
52. |13.03 [IpaBHIIbBHBIE MHOTOTPAaHHUKHU
53. |20.03 CHuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKH, MPSIMOM, TNIOCKOCTH
54. |20.03 Konmponwvnas paboma Ne5 no meme «Mnozozpannukuy
O0bEMBI MHOTOTPAHHHMKOB - 8§ YacoB
55. [3.04 [Tonsitne 06 06bEME
56. (3.04 OcHoBHBIE CBOICTBa 00BEMOB
57. 110.04 O0béM mapasuienenuresa
58. |10.04 O06bEM TMpamMu bl
59. [17.04 O06BEM TTPU3MBI
60. [17.04 Boruncnenne 06bEMOB Tel
61. |24.04 Pemenue 3amau
62. [24.04 Hmozosas ammecmayua. Konmponvnas paboma No6
IloBTOpenue - 8 yacon
63. |8.05 [TocTpoenue cedeHnii B MHOTOTpaHHUKE
64. |8.05 Brruncienue paccToSHUN MEX Ty TBYMSI TOYKAMU, OT TOYKH JI0 MPSIMOKH
65 (15.05 BrrunciieHne pacCTOsSIHUI: OT TOYKH JI0 TIJIOCKOCTH, MEXKITY
CKpEIIMBAIOIIMMUCS MPSIMBIMU
66. |15.05 Borunicnenue yrioB Mex1y CKpeHIMBaOIIMMUCS MPSIMBIMH
67. [22.05 Boruncnenue yrioB Mexay nNpsSMoil U MI0CKOCTBIO
68. [22.05 Borurcnenue yrioB Mexy MI0CKOCTIMU
MOYPOUYHOEINJIAHUPOBAHME 11 kiacc, reomerpus
No aard Tewaypoka
] nmaH | dakt
Tena Bpamenns - 12 yacos
1. Cdepa u map. Ilnomaap noBepxHocTu chepbl
2. B3anmMHoe pacniosiosxenue chepbl 1 MIOCKOCTH
3. KacatenbHast IJI10CKOCTb K cepe
4. Cevenus mapa
5. Hunuaap
6. [Tnomaas 60KOBOM M MOTHON MOBEPXHOCTH IIMIIMHIPA
7. CeueHus UIMHIPA
8. Konyc
9. ITnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA




10.

Ceuenus KoHyca

11. KomOunams ten BpameHusi 1 MHOTOTPaHHHUKOB
12. Konmponvnaa pavoma Nel no meme «Tena epawienusn»
O0béMBI TeJI - 5 yacoB
13. Ionsitue 06 066EMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEJL.
14. O0bEM nHMIMHIpa
15. O06bEM KOHYCa
16. O06bEM 1Iapa, MapoBOro CErMEHTa, IIApOBOTO CEKTOpa
17. Koumponvnas paooma Ne2 no meme «Qo0vémbl men»
BekTopsbl 1 KoopaAuHATHI B IpocTpancTBe- 10 yacon
18. Bektop Ha miuockocTH U B mpocTpaHcTBe. CI0KEHWE Y BHIYUTAHHE BEKTOPOB
19. YMHOXEHHE BEKTOpa HA YUCIIO
20. Paznoxenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM BekTopam. [IpaBuio
apajuiesienunesna
21. Pemrenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUJI IEUCTBUH C BEKTOPaMH
22. [IpsimoyronpHast cucTeMa KOOpIMHAT B pocTpaHcTBe. KoopamHAaThl BeKTOpa
23. [Ipocreiine 3a1a4n B KOOpAWHATaX
24. VYron Mexy BekTopamu. CKaasipHOE MPOU3BEJICHUE BEKTOPOB
25. Brrarciienue yriioB Mex 1y MPSIMBIMH U TUIOCKOCTSIMHU
26. KoopmmHaTHO-BEKTOPHBIN METO/I IPH PEIICHUH TEOMETPHUISCKUX 3319
27. Hmozoeas ammecmayus. Koumponvnas paooma Ne3
IloBTOpeHue, 00001ICHNE M CHCTEMATH3AlMs 3HAHUM - 7 4YacoB
28. CeueHnsi MHOTOTPAHHUKOB
29. HaxoxaeHne yrioB MeXy CKPEIUBAOIIUMUCS TTPSIMBIMA
30. HaxosxieHne yriioB Mex 1y miIoCKOCTIMHU
31. Brruncnenue miomaneii MHOTOTpaHHUKOB
32. Boruncnenue 06bEM0OB Tel
33. [Tmomaamn moBEpXHOCTEH TEJ BpaIICHUS
34. OOBEMBI TEJT BpaIlleHHs
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