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e udyyeHus y4eOHOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CpeIHET0 0011ero oopazoBanus o0yciIoBIeHA
MPAKTUYECKON 3HAYMMOCTHIO METANIPEIMETHBIX M ITPEIMETHBIX Pe3yIbTaTOB 00YUEHUS TCOMETPHH B
HaIPaBJICHUW JIMYHOCTHOTO Pa3BUTHSI 00YJAOIMIUXCS, POPMUPOBAHUS (YHKIIHOHATHHOW MaTEMATHUECKOM
IPaMOTHOCTH, H3YYCHHSI IPYTUX YUEOHBIX TUCIUILUIMH. Pa3BUTHE y ydanuxcs MPaBWIBHBIX MTPEICTABICHHUH O
CYIITHOCTH U TIPOMCXOKICHUU T€OMETPUICCKIX a0CTPaKIIUi, COOTHOIIICHHN PEATbHOTO M UICATLHOTO,

XapakTepe OTPAKECHUS MAaTEMaTHUECKON HAYKOH SBJICHUN U TIPOIIECCOB PEATbHOTO MHUPA, MECTE TEOMETPHH B
CHCTEME HayK M POJIA MAaTEMAaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM TIO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAITUXCS, & TAKKE KA4eCTB MBIIIJICHHS, HEOOXOIUMBIX JUIS
aJanTaiy B COBPEMEHHOM OOIIECTRE.

I'eomerpus siBisieTcs OTHUM U3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHEro o0mero oopa3oBaHus, TaKk Kak
obOecrieunBaeT BO3MOXKHOCTh HM3YYCHHS KaK JUCIUIUIMH €CTCCTBCHHO-HAyYHOW HAIpPaBIEHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jloruveckoe MbIUICHHE, GPOPMUPYEMOE MTPU U3YISHUN 00YIAFOIIIMMHUCS MOHATHIHBIX OCHOB T€OMETPHH
Y TIOCTPOCHUH TIETIOYKHU JIOTHYSCKUX YTBEPKICHHUH B X0JI¢ PEIICHUS TeOMETPUIECCKIX 3a71a4, YMCHUE BBIIBUTaTh
Y OIPOBEPraTh TUIIOTE3bl HETIOCPEICTBEHHO MCIIOJIB3YIOTCS TIPH PEIICHUH 33]1a9 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTIX ACATEIBHOCTH
gyenoBeka. OprueHTals YeI0BeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €T0 COMUATLHOTO
OBITHS, (hOpMa OTPAKEHHUS OKPYKAOIIEr0 MHUPA, YCIOBUE YCIICIITHOTO TIO3HAHMS M aKTUBHOTO TIPe0Opa3oBaHus
neictButensHOCTU. OnepupoBaHKEe MPOCTPAHCTBEHHBIMH 00pa3aMu 00bEAUHSIET pa3Hble BUJIbI yUeOHOU U
TPYAOBOM JESTENILHOCTH, SBISETCS OJHUM U3 MPO(PECCHOHANBHO BaXKHBIX KAUECTB, IOATOMY aKTyalbHa 3a7ada
(dbopMupoBaHUs y 00yHaromMuXcsi IPOCTPAHCTBEHHOTO MBIIIUICHHUS! KaK Pa3HOBUIHOCTH OOPAa3HOIO MBIIIJICHUS —
CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAKTUUYECKON AESITENLHOCTHA IO MHOTUM HAIIPABJICHUSIM.

lenms ocBoeHus mporpaMMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypPOBHEOOYUCHHS —
001meoOpa3oBaTeibHOE M OOMICKYJBTYPHOE pa3BUTHE OOYYarONIUXCS dYepe3 00ecleueHne BO3MOKHOCTH
MpUOOpETEeHUsI U HUCIOJB30BaHUS CHUCTEMATHUUECKUX TEeOMETPUYECKUX 3HAHUN M JeWCTBUM, Ccrenu(pUUHBIX
TreOMETPHUH, BO3MOKHOCTH YCIIEHIIHOTO MPOJODKEHUS OOpa3oBaHMs MO CHEUATBHOCTAM, HE CBS3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAaHUEM T'€OMETPHH.

[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE IpelHa3HauYeHa JUIsl 00yJaroluXCcsl CpeHe MIKOIbI, He
WCIBITHIBABIINX 3HAUUTENIbHBIX 3aTPYJAHEHUN Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBanusa. TakuM oOpazoMm,
oOyuaronuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKUe YMEHHsI, CBSI3aHHBIE CO
crenu(puKoil TeOMeTpur U HEOOXOAUMBbIE Ui KHU3HU B COBPEMEHHOM obmiectBe. Kpome 3TOoro, oHM MMEIOT
BO3MOXHOCTh H3y4UTh TE€OMETpHUIO0 Oosiee TIIyOOKO, €Ciu B JallbHEHIIeM BO3HHUKHET HEOOXOJUMOCTH B
reOMETPUYECKUX 3HAHUSIX B MPO(PECCUOHAIBHOM IeATEIbHOCTH.

JlocTkeHre Uenr OCBOCGHHSA MPOrpaMMbl 00ECNEUMBAECTCS PEIIEHHEM COOTBETCTBYIONIMX 3ajad.
[TpuoputeTHbIME 331a4aMu 0cBOeHUS Kypca «['eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBIsIFOTCS:

e (QopMuUpOBaHHE MPEICTABICHHS O TEOMETPHUM KaK 4YacTH MHPOBOM KyIbTYphl U OCO3HaHHE €&
B3aHMOCBSI3U C OKPYXKAIOIIIM MUPOM;

e (QopMupOBaHHE TMPEJICTaBICHHS O MHOTOTPaHHMKaX W TeJaX BpallleHHsd Kak O BaKHEUIINX
MaTeMaTHYeCKUX MOJIENSIX, TIO3BOJISIONINX OMKICHIBATH U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMUpOBaHHE YMEHHUS PACloO3HABaTh Ha YEPTEkKax, MOJIENSIX U B pEAIbHOM MHUPE MHOTOTPAaHHUKU U
TeJa BpalleHus;

® OBIIAJICHHE METOJIaMU PEUIeHHS 3a/1a4 Ha MOCTPOSHHS Ha M300paKeHHSIX TPOCTPAHCTBEHHBIX QUTYD;

e (QopMuUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOI'PAaHHHKAX U TeJaX BpallleHUs U
WX OCHOBHBIMHU CBOMCTBAMH;

® OBJIQJICHHE AITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3aaa4y; (opMHpoBaHHE yMEHHUs MPOBOJUTH
HECJIOXKHBIE TOKA3aTeIbHBIE PACCYKICHHS B XOJIE PELICHUS CTEPEOMETPUUECKIX 3a/1a4 M 3a7[a4u C MPAKTUIECKIM
CoJIep>KaHueM;

® pa3BUTHE WHTEIJIEKTYyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yJarommuXxcsi, IO3HABATEIbHOM
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBIIIIICHUS,



e (opmupoBanue (YHKIMOHATBHONH TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUHU: YMEHHE paclo3HaBaThb
MPOSIBJICHUSI TEOMETPUYECKUX TOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CHUTYaLUsAX U
IPU U3YYCHUU APYrUX y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, POPMYINPOBATH
UX Ha fA3BIKE T'€OMETPUM U CO3JaBaTb I'€OMETPUUYECKUE MOJENHU, NPUMEHATh OCBOEHHBIM I'€OMETPUYECKUI
anmapaTr s pelIeHMs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad, MHTEPIPETUPOBATh W OLIEHUBATh I10JIYYEHHBIE
pE3yJIbTaThI.

OTIUYUTENBHOM 0COOCHHOCTBIO MPOTPAaMMBI SIBISIETCSl BKIIIOYEHHUE B KYpC CTEPEOMETPUU B Hayajle €ro
U3YYEHHU 3a/1a4, pellacéMblX Ha YPOBHE MHTYUTHBHOI'O MO3HAHUS, U ONpPENeIEHHBIM 00pa3oM OpraHM30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIIAPYET
[IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAJIbHEUIIEMY U3YUYEHUIO IIPEIMETA.

[Ipenmourenne oTAAETCS HATTSAHO-KOHCTPYKTUBHOMY METOY OOY4EHUs, TO €CTh TEOPETUIECKUE
3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IPEAMETHO-IIPAKTUUECKOH JesITeIbHOCTU. PazBurue
IIPOCTPAHCTBEHHBIX MIPEICTABICHUM y yUalIuXcsl B Kypce CTEpeOMETPUH POBOIUTCS 3a CUET peLICHMs 3a/1a4 Ha
CO3/1aHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha ONIEpUPOBAHKME IPOCTPAHCTBEHHBIMU 00pazamu. Co3naHue
o0Opa3a IpOBOJUTCS C OMOPON HA HATJIATHOCTD, a ONIEpUPOBAHNE 00Pa30M — B YCIIOBUSIX OTBJICUEHUS OT
HarJIiTHOCTH, MBICJIEHHOTO U3MEHEHUS €ro UCXOIHOTO COAEp KaHMSL.

OcHoBHblE copepxarenbHble JMHUM Kypca «['eomerpum» B 10-11 xmaccax: «MHOTOIpaHHUKNY,
«[IpsiMple W TIOCKOCTH B MPOCTpaHCTBEe», «Tena BpalieHus», «BekTopbl U KOOpAMHATHI B MPOCTPAHCTBEY.
dopmupoBaHuE JJIOTHYECKUX YMEHUHN pacIpesensieTcss He TOIbKO MO COAEp)KaTeIbHbIM JIMHUSAM, HO U IO TOJamM
00y4eHHs Ha YPOBHE CpPeIHETo 00I1ero oopa3oBaHusl.

CopnepxaHue o00pa3oBaHMs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yibTaraM ocBoeHus I[IpumepHoii
pabodeil mporpamMMbl, pacHpees€HHbBIM MO rojaM OOy4YeHMs, CTPYKTYpHPOBAHO TakuM 00pa3oM, YTOOBI
OBJIaJICHUE TE€OMETPUUYECKUMU MOHATUAMH M HaBbIKAMH OCYIIIECTBIISIIOCH MOCIEI0BATENIbHO U MOCTYIATENbHO, C
coONIoIcHHEeM TMpPHUHILMIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIyI0 CHCTEMY
reOMETPHUYECKUX MPEICTaBICHUN 00yUaronuxcs, paciupss u yriayounss e€, oopa3yst IpoUHble MHOKECTBEHHbBIE
CBSI3H.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B YuebHoM miaHe Ha M3ydeHHE TeOMETPUH OTBOJIUTCS HE MEHee 2 yueOHBIX 4acoB B Henenmo B 10 kiacce
u 1 yueObHOTrO yaca B Henemto B 11 kiacce, Bcero 3a JBa roja o0ydeHust He Menee 102 yueOHBIX Jaca.
Iliianupyemble npeaMeTHbIE pe3yJbTaTbl ocBoeHusi Il pumepHoii padoueii mporpaMmmsl Kypca (1o rogam
00y4eHms)

[IpenMeTHbie pe3yabTaThl M3y4EHUSTEOMETpPUHM Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI HA JOCTH)KEHHE
YPOBHS MaTeMaTU4YeCKOW IpaMOTHOCTH, HEOOXOIUMOTO Jisi YCIEIIHOTO PelIeHus 3a/lad B pEalbHOM KU3HU U
CO3[aHK€ YCIOBHH JUIsl X OOMIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenne yuebHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE CpeAHEro OO0IIero oopa3oBaHUs IOJKHO
obOecnieunBaTh TOCTHKEHHUE CIEAYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
10 kaace

e OnepupoBaTh MOHATUAMU: TOUYKA, IPSIMasi, IUIOCKOCTb.

o [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPU PEUICHUH T€OMETPHUECKUX 3a/1a4.

¢ OnepupoBaTh NOHATUAMU: APATUIETLHOCTD U NEPIEHANKYISIPHOCTH MPSIMBIX U MIOCKOCTEH.

¢ KnaccudunupoBars B3aMHOE PACIOJIOKEHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

e OmnepupoBaTh TOHATHUSIMU: JBYTPAHHBIA YroJl, TpPaHU ABYIPAHHOTO yrja, pedpo ABYTPAHHOTO YTIia;
JIMHEWHBIN yroJl IBYTPAHHOTIO yria; IpaJyCcHasi Mepa ABYIrPAHHOTO YIJIa.

e OnepupoBaTh MNOHATUSAMHU: MHOTOTPAHHUK, BBINYKIBIA M HEBBINYKJIbIH MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, MPAaBUILHBI MHOTOTPAaHHHUK.

e PacrosHaBaTh OCHOBHBIE BU/bl MHOTOTPAHHUKOB (TUPaMUJIA; TPU3Ma, IPSIMOYTOJIbHBIN Mapaienenunesn,
Ky0).

e KnaccupunupoBarb MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUS Ui KiaccuUKAIMM  (BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAHHWKHU; TPABWIbHBIE MHOTOTPAHHHUKHU; TMPSMbIE ¥ HAKJIOHHBIE TPU3MBI,
napajuIeNenune/ibl).

e OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

o OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YS METOJ CIIE/IOB.
¢ CTpOUTH CEYEHUS] MHOTOTPAHHHUKOB METOJOM CJI€/IOB, BBINOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU M3
PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.



e PemaTh 3a1auM Ha HAXO0XJAEHUE T€OMETPUYECKUX BEIMYMH MO 00pa3liaM WINM aIropuTMaM, MPUMEHSIS
U3BECTHBIE AHAIMTUYECKHE METOJBI IIPU PEIICHUU CTaHAAPTHBIX MATEMaTUYECKUX 33]a4 Ha BBIYHMCIICHUE
paccTOssHUKM MeXay IBYMsI TOYKaMH, OT TOYKM [0 HpSIMOH, OT TOYKM [0 IUIOCKOCTH, MEXIY
CKPELLMBAOIUMHUCS IIPSIMBIMU.

e PemaTh 3amauM Ha HAXOXJAEHUWE I€OMETPUUYECKUX BEIMYMH MO 00pa3laM WINM alropuTMaM, MPUMEHSIS
U3BECTHBIE AHAIMTUYECKHE METOJBI IIPU PEIICHUU CTaHAAPTHBIX MATEMaTUYECKUX 3a]a4 Ha BBHIYHMCIECHUE
YIJI0B MEXJY CKPEUIMBAIOLUIUMUCS TMPSAMBIMH, MEXKIY HPSIMONM U IIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JBYTPAHHBIX YIJIOB.

e Boruncnate 00bEMBI M IIJIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMKia) ¢ IPUMEHEHUEM
dbopMyi; BBIYUCIATH COOTHOIICHHS MEXIy IUIOMIAIsIMU MOBEPXHOCTEH, 0O0BbEMaMu MOJOOHBIX
MHOTOTPaHHUKOB.

e OnepupoBaTh NOHATUSMU: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI.

e U3Biekarb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(YOPMALIUIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX.

e [IpumensaTs reomeTpuueckue (aKThl OIS pPEUICHUS CTEPEOMETPHUYECKHUX 3ajad, Mpearoararoinmnx
HECKOJIbKO LIaroB PeILeHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/laHbl B IBHOU opMe.

e [IpumeHsATH NHpoCTEHIIMe MNpOorpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIpU
PELICHUH CTEPEOMETPUUECKHX 3a/1au.

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

e [IpumMeHsATh MOJIydeHHBbIE 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh pEabHbIE CUTYallUd U TMPUMEHSTh
W3YYEHHbIE TOHATUS B MPOLECCE IOUCKA DELICHHS MaTeMaTH4ecKd CHOpMYyIUpPOBAaHHON MpPOOIEMBI,
MOJENUPOBATh pealbHbIE CUTyallud Ha S3bIKE TI'E€OMETPHH, HCCIEIOBATh IOCTPOEHHBIE MOJIENU C
UCIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN U TEOPEM, almnapaTa aareOpsl; pelarh MpakTUYECKHe 3a/1auH,
CBSI3aHHBIE C HAX0KJIEHEM I'€OMETPUUECKUX BEITUUYHH.

Conep:xanue yuye0HOro Kypca (1o rogam o0yuyeHus)

10 kaacce

IIpsiMbI€e ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHSI cTepeoMeTpuu.Touka, mpsMas, TUIOCKOCTh, TMpocTpaHcTBO. I[loHsTHE 00
aKCMOMAaTUYECKOM IIOCTPOECHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosnoxeHue INpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLIUECs, IapajUICJIbHBIE U
CKpelnBaroIuecs npsamele. [lapainenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJUICIbHbIE NIPSIMBIC B
IIPOCTPAHCTBE; MApPAJUICIIBHOCTh TPEX MPAMBIX; MAPAICIBHOCTh INPAMOM M IUIOCKOCTH. YIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMHM; YOl MEXKIy MpAMBIMH B IIpocTpaHCTBe. llapamienpHOCTh IUIOCKOCTEM:
napajJiesibHble TIOCKOCTH; CBOMCTBA MapajuleNbHbIX I1ockocTel. [IpocTeiimme npocTpancTBeHHbIE GUTYphl Ha
IUIOCKOCTH: TETPadp, KyO, napaesenunes; IoCTPOSHUE CEYeHUH.

[lepneHIMKYJIApHOCTh MPSAMOM M IUIOCKOCTH: IEPIIEHIUKYJSPHBIE IPSMbIE B IPOCTPAHCTBE, NPSMBIC
NapajuleJIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHIAMKYISIPHOCTH HPSIMONW M ILIOCKOCTH,
TEOpeMa O NPAMOM NEPNEHIUKYIAPHON INIOCKOCTU. YTJIIbI B IPOCTPAHCTBE: YroJl MEXAY IPSAMOM U INIOCKOCTBIO;
JBYTPAHHBIN yroJl, JMHEWHBIN Yroj ABYrpaHHOro yria. [lepneHaukyisp u HakJIOHHbIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PAacCTOSHUE OT MPSIMOM /0 IUIOCKOCTH, MPOEKUUs (PUrypbl Ha IUIOCKOCTh. [leprneHaukynspHOCTb
IUIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH IBYX IJIocKocTel. TeopeMa o TpEX neprneHuKyspax.

MHoOrorpaHHuKH

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTDAHHUKA, BBIIYKJIbIE W  HEBBIIYKIbIE
MHOTOTPaHHUKH; pPa3BEPTKAa MHOTOrpaHHuka. [Ipm3ma: N-yronapHas mnpu3Ma; IPaHd M OCHOBAHHS IPU3MBL,
npsMas M HakJIOHHas MpU3Mbl; OOKOBas M IMOJHAas MOBEPXHOCTh MpH3Mbl. [lapamnenenumnen, npsMOyroJbHbIN
napajiesienune] u ero cBoiicrea. Ilupamuna: N-yroapHast mupaMuja, 'paHd U OCHOBAaHME MUpPaMU/Ibl; OOKOBas U
MIOJIHAsl TOBEPXHOCTh NUPAMUJIBI, NPAaBUIbHAS U yCEUEHHAs NHUpaMuAa. DJIEMEHThl NPU3Mbl M IUPAMHUJBL.
[IpaBuibHBIE MHOTOTPaHHUKHU: IMOHSITHE IMPAaBUIBHOIO MHOIOIDAaHHUKA; MpaBUJIbHAs IpHU3Ma M IpaBUIIbHAs
NUpaMyUa; MpaBUIbHAs TPEYrobHAs MUpaMKIA U MPaBUIIbHBIN TeTpasap; KyO. IIpencTaBienue o npaBMIIBHBIX
MHOTOTpaHHHUKAX: OKTa’Ap, A0AEKadAp U ukocarap. CedyeHus MpU3Mbl U MIPaMHIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, NPSIMOMW, IUIOCKOCTH. OJIEMEHTHI
CUMMETPUHU B IUpaMUJax, NapaieienuIenax, IpaBuIbHbIX MHOTOTpaHHHKAX.

Bbruncrienue 31eMeHTOB MHOTOTpaHHUKOB: péOpa, nuaroHainu, yribl. [lnomans 00KoBOi MOBEPXHOCTH U
MOJTHOW TOBEPXHOCTH NPSMOW TNPU3MBI, IJIOMIAh OCHOBAHHM, TeopeMa O OOKOBOH IMOBEPXHOCTU MPSMOU



npu3mbl. [lnomans GOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHOM NUPAMUIBI, TEOpeMa O IO’
yceu€HHol nupamusl. [lonstue 06 00béMe. OObEM MUpaMubl, IPU3MBIL.

[Tono6usie Tena B mpocTpancTBe. COOTHOMICHUST MEXKAY IUIOMIAAIMU TIOBEPXHOCTEH, 00bEMamMu
M0I00HBIX TE.

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

Ha3Banue OcHoBHOE cojiepkaHue OcHOBHBIE BUIbI JESITEIBHOCTU yUallUXCsl
paszgena
Beenenne B | OCHOBHBIE TIOHSATHS AxTtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
CTEpPEOMETPU | CTEPEOMETPUU: TOUKA, IpsIMasi, | peJIEBaHTHBIE TEME.
10 IJIOCKOCTh, IPOCTPAHCTBO. [TomyuaTe nmpencTaBieHUs] O IPOCTPAHCTBEHHBIX QUTYpax,
(10 v) [IpaBuna n3o6paxeHus Ha pa3zbupath MpocTelIre mpaBmuiia H300paxeHust 3TuX Guryp.
PUCYHKaX: N300paKeHUs N300paxkaTe NpsAMy0 U IJIOCKOCTh HAa PUCYHKE.
IJIOCKOCTEH, MapaienbHbIX Pacnio3naBaTe MHOTOTpaHHHKH, TUPaMUIy, KyO, Ha3pIBaTh
MPSIMBIX (OTPE3KOB), CEPEIUHBI | UX JIE€MEHTHI.
oTtpeska. [lonsarns: Jlenate pucyHok Ky0a, mMpaMuibl, HAXOJIUTh OIIUOKU B
MepeCceKaroInecs MIOCKOCTH, | HEBEPHBIX U300PAKEHUSX.
nepeceKaroIuecs npsmas u 3HAKOMHUTbCA C CEUYEHUSMM, C METOJOM CIIE/IOB;
MJIOCKOCTb. WCIOJIb30BaTh JUIsl TIOCTPOEHHUS CEYEHHS METOJ CJEOB,
3HaKOMCTBO C | KpaTKO 3alKChIBaTh IIark MOCTPOECHUSI CEYCHUSI.
MHOTOTpaHHUKaMH, Pacno3naBate BUA CeYEHUS W OTHONICHHWH, B KOTOPBIX
n300pakeHNE CeYeHHE JeTUT pedpa KyOa, HaXOAUTh TUIOIIAb CEUCHHUS.
MHOTOTPaHHUKOB Ha pUCYHKaX, Ucnonb3oBarh mojobue mpu  pelIeHHH 3a7ad  Ha
Ha MPOEKLIMOHHBIX YEepTEeXaxX. | IOCTPOECHUE CEUECHUH.
HauanbHble cBeneHus o0 Kyoe u 3HaKOMUTbHCSA CaKCMOMaTUYECKUM MOCTPOCHUEM
nupaMuzie, UX pa3BEPTKH U | CTEPEOMETPHUM, C AKCHOMaMHU CTEPEOMETPUU U CIIEACTBUAMHU
MOJEIIN. CeueHus | U3 HUX.
MHOTOT'PaHHUKOB. NnnrocTpupoBaTbakCUOMBl PUCYHKAMU W IPUMEpPaMU U3
[TonaTre 00 aKCHOMATHYECKOM | OKpYXKaloleld 00CTaHOBKH
IIOCTPOGHUH  CTEPEOMETPHH:
aKCOMBI ~ CTEPEOMETPUH U
CJICAICTBUS U3 HUX
IIpsimble | Bzaumuoe pacrosoxxeHue AxtyanusupoBaTb (aKThl W METOJbl IUIAHUMETpPHUH,
U IUIOCKOCTH | IPSIMBIX B IPOCTPAHCTBE: | PEJICBAHTHbIE TEME, IPOBOJUTH AHAJIOTHH.
B nepeceKaroIuecs, [lepeuncnsaTe BO3MOXKHBIE CIIOCOOBI PACIOJIOKEHHS ABYX
IIPOCTPAHCTB | HapajielibHble U | IPSAMBIX B IPOCTPAHCTBE, MITFOCTPUPOBATH UX Ha IPUMEpPAX.
e. CKPELIMBAIOIUECS MPsMBbIE. JlaBaTb  ompeleneHHe — CKpPEIIMBAIOUIMXCS — HPAMBIX,
[Tapannensho | [TapannenbHOCTh NPSMBIX U (GopMynIUpOBaTh NPU3HAK CKPEIIUBAIOIIUXCA MPSAMBIX U

CTh MPSAMBIX
u
IJIOCKOCTEN

(12 9)

IJIOCKOCTEHN B MPOCTPAHCTBE:
napajieiabHbIe MPSIMbIC B
MPOCTPAHCTBE; NMAPaICIbHOCTh
TPEX MPSAMBIX; APAICIbHOCTh
MPSAMOM U TIJIOCKOCTHU. YTJIbI C
COHAIIPaBJIEHHBIMU CTOPOHAMMU;
YTOJI MEXKY IPAMBIMH B

IIPOCTPAHCTBE.
[TapannenpsHOCTh TIJIOCKOCTEN:
rapajieabHbIe IUIOCKOCTH;
CBOMCTBA MapaiyIeabHbIX
IIOCKOCTEH.

IIpocreitmme

MIPOCTPAHCTBEHHBIE (PUTYPHI Ha
IJIOCKOCTU:  TeTpa’ap, Kyo,
MapajuIeNenuIie]l; MOCTPOECHHUE

CEUYEeHUU

IPUMEHSTH €r0 MU PEelIeHUH 3a/1au.

Pacnio3HaBath npusMy, Ha3bIBaTh €€ FJIEMEHTBHI.

CtpouTh ceueHus NpU3Mbl Ha TOTOBBIX YEpPTEkKax.

[lepeuncasTe BO3MOKHBIE CLIOCOOBI B3aUMHOI'O
pacIosoKeHUs IPSIMOH U MJIOCKOCTH B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE PUMEPHI U3 PEATbHON KU3HU.

JlaBaTb  ompelesieHne MapajUIeIbHOCTH  NPSIMOM U
IUIOCKOCTH.

dopmynupoBaTh NPU3HAK MNApAJICIBHOCTH MNPsAMONH U
IUIOCKOCTH, YTBEPKICHHE O INPSIMOH IIEPECEYEHUs JIBYX
IUIOCKOCTEH, MPOXOIALINX Yepe3 MapalIesIbHbIE NIPSIMBIE.

PemaTte mnpakTudeckue 3agaud Ha IOCTPOCHHME CEUEHUI

MHOTOI'PaHHUKA.
OOBIACHATE cily4au B3aMMHOT'O pacrnoyioKeHust
MIIOCKOCTEH.

JaBate  ompeaeneHWe  MapajlIeNbHBIX  IJIOCKOCTEH;

IIPUBOAUTH IPUMEPHI U3 PEAIBHOW XU3HHM M OKPYXKAIOIIECH




00CTaHOBKH, WUTIOCTPUPYIOILKE [1apaJIIeIbHOCTD
IIJIOCKOCTEM.

Hcnons3oBars MIPU3HAK napajijIeJIbHOCTH JIBYX
IUIOCKOCTEM, CBOMCTBA NApAJUICIbHBIX IUIOCKOCTEM IIpH

pelIeHnu 3a/1a4 Ha IOCTPOECHUE.

OOBACHATD, YTO HA3BIBACTCS MapALICIHHBIM
MIPOCKTUPOBAHUEM M KaK BBITIOJIHACTCS TPOCKTUPOBAHKE
¢Guryp Ha mIOCKOCTb.

N3obOpaxaTe B mMapauieNbHOM TPOEKIUH  PA3JIMYHBIC
reoMeTpUIecKue GUryphl.

MogenupoBath peaibHbIe CUTYallMH Ha SI3bIKE TEOMETPUH,
UCCJIEIOBaTh TIOCTPOCHHBIE MOJIEIM C HMCIHOJb30BaHUEM
F€OMETPUYECKUX TTOHATHM.

Hcnons3oBarh TpH  pemIeHWH 3a/ad  Ha TOCTPOCHHUE
CEYEHUM TMOHSATUE MAPAUIEIBbHOCTH, NPU3HAKA W CBOMCTBA
napauieIbHbIX MPSMBIX HATUIOCKOCTH

[lepnenauky
JSPHOCTH
TPSIMBIX U

ITIOCKOCTEN
(12 9)

[IepneHUKyIApHOCTH
psAMOM U IJIOCKOCTH:
MEPIEeHIUKYIIIpHbIE TPsIMbIE B
MIPOCTPAHCTBE, psiMble
napajuieNibHble "
MEePIEeHIUKYIIPHBIE K
IJI0CKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMO
U TUIOCKOCTH, TeopeMa o
NpSAMONl  MEPHEHIUKYIAPHOU
IIJIOCKOCTH

[lepnenuKynssp U HaKJIOHHBIE:
paccTossHHEe OT TOYKH JO
IJIOCKOCTH, PAcCTOSIHUE  OT
NPAMOi 0 MIIOCKOCTH.

Axrtyanu3upoBaTh (akThl M METOMbI
peleBaHTHbIE TEME, IPOBOIUThH aHAJIOTHH.

OOBACHATb, KakoM Yrojg Ha3bIBAaeTCS YIIIOM MEXAy
MepeceKaroIUMHCS MPSIMBIMH, CKPEUTUBAIOLUTUMUCS TPSIMBIMU
B [IPOCTPAHCTBE.

JlaBaTh ompeneneHre NEPHEHIAUKYISIPHBIX MNPSIMBIX U
MPSIMOM, NEPIEHAUKYIAPHOMN K IIJIOCKOCTH.

Haxomuth yriel Mexay CKpelMBaIOIIUMUCA TPSIMBIMU B
KyOe U nupamue.

[IpuBOIUTH IPUMEPHI U3 PEATBHOM KU3HU U OKPYKAIOIIEH
OOCTaHOBKH,  WJUIIOCTPUPYIOIIME  MEPHEHIUKYIIPHOCTD
IPSMBIX B IPOCTPAHCTBE M INEPHECHAUKYISIPHOCTD NMPSIMOU K
IUIOCKOCTH.

®opMynMpoBaTh MPU3HAK NEPIEHAUKYIIPHOCTH IPSIMON
U TUIOCKOCTH, IPUMEHSTh €r0 Ha IPAaKTUKE: OOBSICHATh
NEepHIEHUKYIIPHOCTh peOpa Ky0a 1 JUaroHaiu ero rpaHy,
KOTOpast €ro He COJEPHKUT, HAXOUTh JUIMHY AUaroHalIu Kyoa.
BpI4uciisTh BBICOTY NPABUIIbHOM TPEYTOJIBHOM U MPABUIILHOU
YeThIPEXYT0JIbHOM MUpaMu/ 1o JyIuHaM peodep.

Pemarp 3amaum  Ha  BBIYMCIEHUS, CBSI3aHHBIE C
NEPIECHIUKYIIPHOCTBIO  NPSIMOM M IUIOCKOCTH,  C
UCIIO0JIb30BAHUEM IIPH PELICHUH IJITAHUMETPUYECKUX (PAaKTOB U
METOJIOB.

OOBACHATh, UYTO  HA3bIBAIOT  MNEPHEHAUKYIIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; MPOEKLMEN HAKIIOHHOW Ha
II0CKOCTh.OOBSACHATh, YTO HAa3bIBACTCSI PACCTOSHHEM: OT
TOYKH 10 TUIOCKOCTH; MEXAY MapajuleIbHbIMU IIOCKOCTIMU;
MEXIy MNpsAMON M NapajuIe]bHOM €l IUIOCKOCTBIO; MEXKIY
CKPEILHUBAIOIIMMHUCS TPSMBIMH.

HaxoauTh 3TH paccTosHUS B HPOCTBIX CiIydasix B KyoOe,
NUPAMHUJIE, IPU3ME.

MonenupoBaTh peallbHbIE CUTYalluu Ha SI3BIKE TEOMETPHH,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
F€OMETPUYECKUX MOHITHH.

Hcnonb3oBaTh mpu pelIEHUH 33Ja4 HAa TOCTPOEHUE
ceueHnii Tteopemy Iludaropa, cBoOHCTBa NPAMOYTOJBHBIX
TPEYTOJIbHUKOB.

IJIAaHUMCTPHUH,

Yrael
MEXKTY
MPSIMBIMU U

Yrisl B IPOCTPAHCTBE: Yroi
MEXKYy IPSIMOM U INIOCKOCTBIO;
JBYTPAaHHBIN YroJI, JIMHEHUHBIN

AxTyanu3upoBaTb (aKThl U METOJBI
pEEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.
JlaBaTb onpenencHue yria MexXay NpsMOU U INIOCKOCTBIO,

IJIAaHUMCTPUH,




IIJIOCKOCTAMHU

(10 1)

YToJl ABYTPAHHOTO YyIJIA.
[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IIpU3HAK
NEPHEHIUKYIIPHOCTH  JBYX
mockocte. Teopema o0 Tpéx
NepIEeHIUKYIIspax

dopmynupoBaTte TeopeMy O TpEX MEPHEeHAMKYISApax U
00paTHYIO K HEH.

Haxomute yrom Mexay npsaMOM UM IUIOCKOCTBIO B
MHOTI'OI'DAaHHUKE, PACCTOSHHE OT TOYKM JO MpsAMOA Ha
IJIOCKOCTH, HCIIOJb3Yys TEOpeEMY O TPEX MNEepHEHAUKYJIApax.
[IpoBoguTe Ha uYepTeKe MNEPIEHAUKYIAP: K3 TOYKM Ha
IIPSIMYIO; U3 TOYKH HA IJIOCKOCTb.

JlaBatp onpeneneHue IByrpaHHOIO YIJIa U €ro JIEMEHTOB.
OOBSACHATP PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxomuTe Ha 4YepTexe JABYTpaHHBIM yroil mpH pedpe
NIAPaMU/BL, IPU3MBI, TAPALIEICIIUIIEAA.

JlaBatp omnpeneneHne yria MexXay INIOCKOCTSIMMU.

JlaBaTh onpezaeneHue U GOpMyIHMpOBaTh MPU3HAK B3aUMHO
NEPHEHANKYJISAPHBIX IIJIOCKOCTEN.

Haxomuts yriel Mex 1y IUIOCKOCTSMU B KyOe U MUpaMue.

Hcnonp30Bars Npu pelIeHUH 3a7a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJIAHUMETPHUH.

MopenupoBaTth pealbHbIE CUTYal[UU HA SI3BIKE TEOMETPUH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C HCIHOJb30BaHUEM
F€OMETPUYECKUX TTOHATHIA.

Hcnonp3oBare mpu  pelIEHMM 3a1ad Ha TOCTPOECHUE
CEYEHUI COOTHONIEHMS B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

MHororpansau
KU

(10 9)

[TonsiTue MHOTOTPAHHUKA,
OCHOBHBIE AJIEMEHTHI
MHOTOTPaHHUKA, BBINYKIIbIE H
HEBBIITYKJIbIE MHOTIOTPaHHUKY;
pa3BEPTKAa MHOTOTPAHHUKA.
[Ipu3ma: n-yronapHas mpusma;
TPaHU U OCHOBAHUS MTPU3MBI;
IpsiMasi U HaKJIOHHAs TPU3MBI;
OOKOBas U MOJIHAS
[IOBEPXHOCTb IPU3MBI.

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

[Mupamua: N-yrojpHas

InupaMuaa, rpaHd 1 OCHOBAHUC
IIUpaMHuabI; OOKOBasg M ITOJIHAS

IIOBCPXHOCTDH IMUpaMUubl;
IIpaBUJIbHAA u ycC eu€HHas
nupamMuaa.

ONeMEHThI IMPU3MbI u
nrupaMubl.

HpaBI/IHLHLIC MHOT'OT'paHHUKH:
IIOHATHUC IMpaBUIIBHOT'O
MHOTOIpaHHHKA; IpaBUJIbHAA
pu3mMa u I[MpaBUJIbHAA
nupamMuaa, IpaBHJIbHAA
TPEYroJibHasA nmupamMuia u

NPaBUIBHBIN  TeTpa’ap; Kyo.
IIpencraBienne o NpaBUIBHBIX
MHOTOTpaHHUKaX: OKTa’Ip,
JOJEKadAp U UKOCadIP.

CuMMeTpusi B NPOCTPAHCTBE:

Axrtyanu3upoBaTh (akThl M METOJAbl IUIAHUMETPUH,
PEICBAHTHBIC TEME, ITPOBOJUTH aHAJIOTHH.

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

JlaBaTh ompenesieHue NHUpPaMUAbI, PACIO3HABATh BUbI
nupamul, GoOpMyIHMpPOBaTh CBOMCTBA pEOEpP, TpaHeil U BHICOTHI
MPaBUJIbHOM MUPAMUJIBI.

Haxomutp miomanb MOMHOW W OOKOBOW IMOBEPXHOCTH
MUPAMHU/IBL.

JlaBaTh ompeneneHne yce4éHHOW MUpaMUJIbl, Ha3bIBaTh €€
JJIEMEHTHI.

QdopmynupoBaTh  TeOopeMy O  IUlomaad  OOKOBOM
MOBEPXHOCTH NPABUIILHONW YCEUEHHOM MUpaMUIbI.
Pemate 3agaum  Ha  BBIYMCIIEHHE, CBSI3aHHBIE C

nMpamMuJamMu, a TaKxKe 3aJja4u Ha IOCTPOCHHUE CEUEHU.

JlaBathb ornpeaesneHre Npu3Mbl, paclioO3HABATh BUBI IPU3M,
n300paxkaTh MPU3MbI Ha YEPTEKE.

Haxomuths miomanps mogHOW uiu OOKOBOHM MOBEPXHOCTH
IIPU3MBI.

N3yuars cooTHomeHus Dinepa ans yucna pédep, rpaHeit
Y BEPILUMH MHOTOTPAaHHHUKA.

HN3ydare BUIBI NPaBUIIBHBIX
HAa3BaHMSA U KOJIMUECTBO I'PAHEH.

N3ydars CUMMETPUIO MHOTOTPAHHUKOB.

OOBACHATh, KaKHe TOYKH HA3BIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, MPSIMOM WIIA IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO0 HJIM IUIOCKOCTBIO CHUMMETPUHU
Guryps.

[IpuBoauTe  mpUMEpPBl  CUMMETPUYHBIX
APXUTEKTYPE, TEXHUKE, IIPUPOJIE.

MoenupoBarh peajabHble CUTYallMU Ha S3bIKE TEOMETPUH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJIEIM C MCIOJIb30BAaHUEM
F€OMETPUYECKUX  TOHSITHUH, UCTOJIb30BaTh  MOJ00HE

MHOT'OT'paHHUKOB, nux

buryp B




CUMMETpUS OTHOCHUTEJIHO | MHOIOI'PAHHHUKOB.
TOYKH, NPSIMOM, IUIOCKOCTH.
OneMeHTbl  CUMMETPUU B
upamuaax,
napajuieJienuneaax,
IIpaBUJIbHBIX MHOTOTPAHHUKAX.
Beruucnenue 3JIEMEHTOB
MHOTOTPaHHUKOB: pédpa,
auaroHany, yribel. [lnomane
OOKOBOM  NOBEPXHOCTH U
IIOJJHOW ITOBEPXHOCTH MPSAMOM
MIPU3MBI, IJIOLIa/1b OCHOBAHUH,
TeopeMa 0 O0KOBOI1
MMOBEPXHOCTHU MPSAMON MPU3MBIL.
[Tnomanm 00KOBOI1
MMOBEPXHOCTH M MOBEPXHOCTHU
MpaBUJIbLHOMN MTUPaMUIBI,
TeopemMa O IUIOMaan OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
TUPAMUIBI
O6BEMBI [Tonsitne 00 oO0BvémMe. OOBEM AxTyanu3upoBaTh (akThl M METOJAbl IUIAHUMETPUH,
MHOTOTPaHHH | MUPaAMUIbI, IPU3MBbI peleBaHTHBIE TEME.
KOB OOBACHATh, KaK U3MEPSIOTCS OOBEMBI Ted, MPOBOMS
(8 9) AQHAJIOTMIO C U3MEpPEHUEM IUIoU[aJied MHOTOYTIOJbHUKOB.
®opMyIMpoBaTH OCHOBHBIE CBOMCTBA 0OBEMOB.
N3yuarb, BBIBOAUTH (POpMyabl 00BEMA HPSIMOYTOJBHOIO
napaenenunesa, Ipu3Mbl 1 TUPaMUIbL.
Bbrancnare 00bEM IPU3MbI U TUPAMU/IBI IO UX JIEMEHTaM.
[TpuMeHATh 00BEM AJIS PELICHUS CTEPEOMETPUYECKUX 3a/1a4
U JUIsl HAX0XKIEHUS] TEOMETPUYECKUX BEIUUYHH.
MoenupoBaTh peanbHble CUTYyallMM Ha A3bIKE T€OMETPHHU,
UCCIIeI0BaTh IOCTPOCHHBIE MOJIIIM C HCIOJIB30BAHUEM
reOMETPUYECKUX NOHITUI
IToBTOpEHUE: IToctpoenue ceuenuii B CrpouTh ceueHne MHOTOTPAaHHUKA METOJIOM CJIEJIOB.
CEUCHMU, MHOTOI'PaHHUKE. JlaBatb omnpeneneHue pacCTOSHUS MeXly GUrypaMu.

paccTosiHus U
YTJIbI

Brrunciienue paccTosHUi:
MEXy IBYMSI TOYKaMHU, OT

HaXO,Z[I/ITB PaCCTOAHUC MCIKOY napajajiCJIbHbIMU
IINIOCKOCTAMH, MEXAY IUIOCKOCTBHO H napaﬂneanofI en

(8 4) TOYKH JI0 MPSAMOM, OT TOUKH 10 | IPSIMO, MEXK]y CKPEIIUBAIOUIUMHUCS MPSIMBIMU.
IINIOCKOCTH; MCIKY CTpOI/ITL JIMHEWHBIN yroj IABYIpaHHOTO YIJjla Ha YCPTCIKE
CKPCIIUBAOIIUMUCA MHOTI'OI'paHHHUKA U HAXOJAUTH €0 BCIINUUHY.
IIpAMBIMH. HaXO,Z[I/ITL YIJIbI MCXKAY IJIIOCKOCTAMHA B MHOTOTpaHHUKAX
Brruucienue YIJIOB:
MCKAY CKPCHINBAOIIIUMUCS
MPSAMBIMU,MEXIY IIPAMOMN U
THIOCKOCTBIO, ABYI'PAaHHBIX
YIII0B, YIJI0B MEXIY
IIJIOCKOCTAMUA
11 knacc
Hazssanue OCHOBHOG COACPIKAHUC OCHOBHBIe BUJBI ACATCIIBHOCTH yUallIUXCA
paszaena
Tena Ccdepa u map: HeHTp, paauyc, | AKTyanu3upoBatb  (akTel M METOAbl  IJIAHUMETPUH,
BpallCHUA ANaMCTP; mIomanb | peIC€BAaHTHLIC TEMC, IPOBOJAUTH AHAJIOTHH.
(12 9) IIOBEPXHOCTHU chepsl. | JlaBaTh ompeneneHusi chepbl U IIapa, UX LEHTpPa, paauyca,
B3aumHuoe pacrionokenue | quamerpa.  Ompenensats cdepy Kak (urypy BpalieHus
C(bepLI n IIJIOCKOCTHU; | OKPYKHOCTHU.
KacartcjibHasa IIJIOCKOCTB K I/ICCHGI[OBaTL B3aMMHOC pacCIlOJIOKCHUC C(l)epbl U IIJIOCKOCTH,




cdepe; muomaas cepsl.

IBYX chep, WILTIOCTPUPOBATH 3TO HA YEPTEIKAX U PUCYHKAX.

N3o0paxkenue cdepsbl, | DopmynupoBaTh OMpeAeTieHUE KacaTelbHOM IUIOCKOCTH K
1iapa Ha INIOCKOCTH. cdepe, CBOMCTBO M MPU3HAK KACATEIbHON TIOCKOCTH.
Ceuenus mapa. 3HaKOMUTBHCS C T€0Ie3NUCCKUMH JIMHUSMHU Ha cdepe.
Hununapuueckas OOBACHATH, 4YTO Ha3bIBAIOT IWJIMHIPOM, Ha3bplBaTh €ro
IIOBEPXHOCTb, oOpasyromue | AIEMEHTHI.
LHMIMHAPUYECKOU W3yuath, OOBSACHATH, KaK TOJNYYUTh LHIMHAP IYTEM
MIOBEPXHOCTH, OCb | BpaleHUs MPSIMOYTOJbHUKA.
LHMIMHAPUYECKOU BoiBoguTh, Hcmonb3oBaTh  (GOpMYNbl  JUISL  BBIYUCICHUS
MIOBEPXHOCTH. Hununap: | muiomaam 60KOBOM MOBEPXHOCTH LUIMHIIPA.
OCHOBaHUS u OokoBas N3yuarp, pacrio3HaBaTh pa3BepTKy LMIMHJIPA.

MMOBEPXHOCTh, OOpazyromas u
OChb;, IUIONIIAAb OOKOBOM U
ITOJIHOW ITOBEPXHOCTH.
N300paxkenne nuIMHApa Ha
IIJIOCKOCTH. Paseéprka
WIAHPA.

Ceuenus muJIMHIpA
(TTOCKOCTHIO, TapATIIICITBHON
VI TIEPIICHAUKYISIPHOHM OCcH
AJTUHPA)

MN3obOpaxaTe UMIAMHAP M €ro CEYCHUs IIOCKOCTHIO,
MpOXOAIIe  Yepe3 €ero  ocChb, MNapauieibHOM WA
NEPIEHANKYIIPHON OCH.

Haxonuts miomany 3THX CEUeHUN.

MopenupoBath peajibHbIE CUTYaI[UU Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATUM.

Konnueckass mOBEpPXHOCTS,

oOpazyromue KOHHYECKOU
IMOBEPXHOCTHU, OCH W BCPIIMHA
KOHUYECKOUN MMOBEPXHOCTH.

Konyc: ocHOBaHuE U BepllMHA,
oOpasyromiass U OCh; IUIOIIAIb

O60KOBOM u TMIOJTHOM
MOBEPXHOCTH. VYceuéHHblii
KOHYC: 00pa3yrolie 1 BbICOTa;
OCHOBaHUS u O6okoBast
MMOBEPXHOCTb.

N300paxkenne KkoHyca Ha
miockoctu. Pa3séprka konyca.
Ceuenus KOHYcCa
(TJIOCKOCTBIO,  MapalieIbHON
OCHOBaHUIO, M IUIOCKOCTBIO,
MIPOXOIAIIEH Yepe3 BEpUINHY).

OOBACHATH, KaKOE TEJI0 HAa3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €0 JIEMEHTBHI.

N3yuatb, OOBIACHATH, KaK TOJYYUTh KOHYC MYTEM
BpalIEHUs IPSMOYIOJIBHOIO TPEYTrOJIbHUKA.
N300paxkaTh KOHYC U €ro CEYeHHUs IIJIOCKOCTBIO,

MPOXOISIIEH Yepe3 OCh, U MIIOCKOCThIO, MEPIICHIUKYIIPHOMN K
OCH.

W3ydats, pacro3HaBaTh pa3BEPTKY KOHYcCA.

BoiBoauTh, ucnonb3oBaTh (POPMYNBI JUISL  BBIYMCIICHUS
Ionaau 60KOBOM MOBEPXHOCTH KOHYCA.

Haxomute miomanum ceyeHWil, NPOXOIALIUX
BEPIIHMHY KOHYCa WU NEPIEeHIUKYISIPHBIX €T0 OCH.

OOBACHATD, KAKOE TEJIO HA3bIBACTCSA YCEYEHHBIM KOHYCOM.

H3y4dath, 0OBSACHATH, KaK €ro MOJYYUTh IyTEM BpaLICHUS
IPSIMOYTOJIBHOM Tpameruu.

BoiBoguth, mnpumeHsTh (GOpMyny AisS  BBIYHCICHUS
Ionaau 6OKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qyepes

KomOunanus Tel
BpaIlleHUs] © MHOTOTPAHHUKOB.
MHOrOrpaHHHUK,  OINHCAHHBIH
0KOJIO chepsr; chepa,
BIMCAaHHAs B MHOTOTPaHHUK
WJIH B TEJIO BpallleHUs

AKTyaHI/ISI/IpOBaTL (baKTbI u  MCTOAblI IINIAHUMCTPHH,
PCJICBAHTHBIC TEME, IIPOBOAUTL dHAJIOTUM.

Pemars CTCPCOMETPUICCKHUC 3a/la4r, CBA3AHHBIC C TCJIaMHU
Bpall€Hus, IIOCTPOCHUCM CeYeHMH Ten BpamicHusa, ¢
KOM6I/IHaLII/I$IMI/I TCJI BpalllCcHUA W MHOI'O'PAaHHUKOB Ha
HaXOXKIACHUC T’COMETPUICCKUX BCIIMINH.

Hcnonp3oBaTh Ipu pCHICHUN CTCPCOMCTPHUYCCKUX 3aJiad
IJIAaHUMETPHUYICCKUC (l)aKTbI 1 MCTOJBI 3aJa41 Ha BBIYUCIICHUC
N 10Ka3aTCJIbCTBO.

MO)IeJ'II/IpOBaTL PCAIBHBIC CUTYyAallUN Ha A3BIKC 'COMCTPUH,
HCCICAOBATh IMOCTPOCHHBIEC MOJACIU C HUCHOJB30BAHUCM
TCOMCTPUUCCKUX MOHATUH

O0BEMBI TEN

(54)

IMousgrue 00 o0BEMeE.
OcHOBHBIE CBOIiCTBa 00BEMOB
TEN.

O0BéM 1MIMHIpa, KOHyca.
OO0BEM 1m1apa U IIoIAa b

AxTyanu3upoBaTb (aKTBl U METOJbI
pENeBaHTHBIE TEME, IPOBOINUThH aHAJIOTHU.

BbiBouTh, HCIONB30BaTh (GOPMYIBl 0OBEMOB: MPU3MBL,
LWIMHIpPA, NHpPaMHIbl, KOHyCa; YCEYEHHOW MUPAMUIBl H
YCE4EHHOI0 KOHYCA.

IJIAaHUMCTPUH,




cepsl. Pemarte crepeoMerpuueckue 3agaud, CBS3aHHBIE C
BBIUUCIIEHUEM 00BEMOB.
@opMyIMpOBaTh  ONPEICIECHUE IIapOBOIO  CETMEHTA,
IApOBOTO CJIOSI, IIAPOBOTO CEKTOPA.
[Mpumensatey  Gopmynbl Ui HaXOXACHUS O0OBEMOB
IIapOBOT'O CErMEHTA, IIIAPOBOTO CEKTOPA.
Pemate crepeoMerpuueckue 3aJaud, CBS3aHHBIE C
00BEMOM IIapa U TUIOMIA B0 Chephl.
MonennpoBaTh peajibHblE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEJIOBaTh IIOCTPOCHHBIE MOJIEIU C HCIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHIA.
[TooOHbIE Tena B AxTtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
npocrpadcTBe. (COOTHOLIEHUS | peJIeBaHTHBIE TEME, IPOBOIUTH AHAJIOTUH.
MEXAY mwiomaasmu | Pemate  crepeoMerpuueckue  3adayd, — CBA3aHHbIE  C
ITOBEPXHOCTEM, o0béMamu | COOTHOLIEHUEM OOBEMOB M MOBEPXHOCTEM MOJOOHBIX TEN B
MOJOOHBIX TEJ MPOCTPAHCTBE.
MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIH C HCHOJb30BAaHUEM
r€OMETPUYECKUX TTOHATHI
BekTops! u Bexktop Ha miockocTH U B Axrtyanu3upoBaTh (akThl M METOJAbl IUIAHUMETPUH,
KoopauHaThl | mpoctpaHcTBe. CIoKe€HHWE W | pesIeBaHTHBIE TeMe, MPOBOINUThH aHAJIOTUH.
B BBIYMTAHUE BEKTOPOB. OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
MPOCTPAHCTB | YMHOXKEHHME  BEKTOpa  Ha @opmynupoBaTh  MPaBUJIO  MapajjiesienuIesa  Mpu
e(10 u) yucno. PaznoxeHue BeKTOpa | CI0KEHUU BEKTOPOB.
nmo TpéM HEKOMIUIAHAPHBIM CkiazpiBaTh, BBIYMTATh BEKTOPBI, YMHOXaTh BEKTOpP Ha
BEKTOpaM. [IpaBuno | uucno.
napajieenuena. N3ydath OCHOBHBIE CBOMCTBA ATUX OTIEPAIUA.
Pemenue 3amay, CBSI3aHHBIX JlaBaTh onpeaesieHue NPAMOYTOJIbHOM CHUCTEMBI
C  INPUMECHCHMEM  IMPABHJ | KOOPAUHAT B IPOCTPAHCTBE.
JIEUCTBUI C BEKTOPaMHU Bripazuth kKOOpAMHATBI BEKTOpPA 4e€pe3 KOOPAMHATHI €ro
[IpsmoyronpHas  cuCTeMa | KOHLOB.
KOOpIMHAT B IPOCTPAHCTBE. BeiBonuTh, HcHonb30BaTh (HOpMyITy JUIMHBI BEKTOpa H
Koopnunats! BEKTOPA. | PaCCTOSHUA MEXAY TOUKaMHU.
IIpocreiinme 3aJaun B BeipakaTe cxanspHOE NPOU3BEICHHE BEKTOPOB 4e€pe3 HX
KOOpIMHATaxX. YTOJ MEXAY | KOOpAUHATBI, BBIUYUCIATH YroJl MEXIY IBYMs BEKTOpaMmH,
BEKTOPaMH. CkanspHoe | IByMs IPSIMBIMH.
IIPOU3BECHUE BEKTOPOB. Haxoguth yros mexny NOpsAMOW M INIOCKOCTBIO, YIOJ
Boeluncnenue  yriaoB  MexAy | MEXAY IABYMS IUIOCKOCTSAMH aHAIUTUYECKMMH METOIaMU.
IPSIMBIMU U TUIOCKOCTSIMM. BoiBouTh, HCHONIB30BaTh GOPMYITY PACCTOSHUSA OT TOUKU
KoopauHaTHO-BEKTOPHBIN | O INIOCKOCTH.
METOJ pu peleHnn
T€OMETPUYECKUX 3a/1a4
IToBTOpenue, | OcHOBHBIE GUTYpPBI, (HAKTHI, Pemare mpocreimme 3agaud Ha HAaxOXXICHWE JJIUH U
0000I1IeHNe U | TEOpPEMBI Kypca MJIAHUMETPUU. | YIJIOB B T'€OMETPUYECKUX (Urypax, MNPUMEHATb TeopeMy
cUCTeMaTn3a | 3a/la4yM INIAaHUMETPUU U [Mudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
LS 3HAHUH | METOJbI UX PELIEHUS. Haxoauts miomans MHOIOyroJbHUKa, Kpyra.
(7 9) OcHoBHBIE (UTYpHI, (aKTHI, Pacnio3naBate moJj00HBIE (QUTYPBHI, HAXOAUTH OTHOLICHMS
TEOPEMBI Kypca CTEPEOMETPHHU. | JUIMH U IUIOIIAEN.
3aauy CTEPEOMETPHUH U Hcnonp30BaTh Npu pEIIEHUU CTEPEOMETPUYECKUX 3aznad
METO/Ibl UX PEUICHUS (axThl ¥ METO/Ibl IUTAHUMETPHH
MOYPOUYHOEIUIAHUPOBAHUE 10 ki1ace, reoMmeTpus
No aard Temaypoka
nmaH | baxr
Beenenue B crepeomerpuio - 10 yacos
1. [18.09 | | OcHOBHBIE OHSATHS CTEPEOMETPHH: TOUKA, TIPAMASL, TIOCKOCTH,




[IPOCTPaHCTBO

2. |21.09 [IpaBuna n3o0pakeHus Ha PUCYHKaX: U300pakeHHS III0CKOCTEH,
[apajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. [onsTHs: IepeceKaroIuecs IOCKOCTH, EPeCeKaoNIecs MpsiMas 1
[JI0CKOCTh
4. 3HAKOMCTBO C MHOTOI'paHHUKaMU
d. N300pakeHne MHOIOTpaHHUKOB Ha PUCYHKax
6. N300pakeHre MHOTOTPAHHUKOB Ha IMPOCKIIMOHHBIX YePTEKAX
7. Ky06,ero pa3Béptku u Mojienu
8. [Inpamuia, €€ pa3BEPTKH U MOJEIIH
9. Ce4yeHUSIMHOTOTPAaHHUKOB
10. Konumponvnas paboma Nel no meme «Beedenue ¢ cmepeomempuioy
Ilpsamoie u nnockocmu ¢ npocmpancmee. Ilapannenvsnocmsy npamoix u niockocmeil - 12 uacoe
11. B3anMHO€ pacnoiokeHue npsiMbIX B IPOCTPAHCTBE
12. [TapannenbHbIeTIpsIMBIE B TPOCTPAHCTBE
13. [MapamiensHOCTh TPEX MPSIMBIX
14. [TapannenbHOCTh NPSIMOM U TIIOCKOCTH
15. VYTl ¢ COHaNPaBICHHBIMACTOPOHAMHU
16. Y101 MeX Ty IPSIMBIMA B TIPOCTPAHCTBE
17. [TapamienpHbIE IIOCKOCTH, UX CBOMCTBA
18. 09.11 Tetpasap
19. |13.11 Ky0
20. [16.11 [Tapannenenumnen
21. |20.11 [TocTpoenue ceuenmit
22. 123.11 Konmponvnas paboma Ne2 no meme «Ilpamsle u naockocmu 6
npocmpancmee»
IlepnieHAUKYJISIPHOCTH NPSIMBIX U IJIOCKOCTEl - 12 yacoB
23. [27.11 IlepnienauKynsipHbIE IPSIMBIE B TPOCTPAHCTBE
24, (30.11 [IpsiMble, mapayienbHbIEC TIIOCKOCTH
25. 04.12 [IpsimMble, TEPICHANKYISIPHBIE K TIJIOCKOCTH
26. 07.12 [Ipu3Hak nmepneHIMKYIIPHOCTH MPSIMOM M TNIOCKOCTH
27. |11.12 Teopema o0 IPsIMOM, MEPIICHIUKYISIPHON IJIOCKOCTH
28. |14.12 [leprienuKyIsip U HAKJIOHHBIS
29. |18.12 PaccrosHue oT TOYKH 10 IIJIOCKOCTH
30. |21.12 PaccrosiHrE OT IPSIMO#A 10 TUIOCKOCTH
31. HaxoxaeHue yrioB Mexly CKpellMBaOIIUMHUCS MPSIMBIMU B Ky0Oe
32. 29.12 HaxoxaeHue yrioB Mexy CKpEeIIMBAOIIUMHUCS MPSIMBIMU B TUPAMU/IE
33. |11.01 15.01 Pemenue 3amau
34. 25.12 Koumponwvnas paboma Ne3 no meme «Ilepnenouxkynapnocmo npamvix u
naockocme»
Yl Mexay NPIMbIMH U IIOCKOCTSAMU - 10 yacoB
35. [18.01 Yron Mexay npsMOH U TIIOCKOCTBIO
36. [21.01 JIByrpaHHblii yroJa
37. [25.01 JIMHENHBIN Yyroa ABYTpaHHOTO yria
38. [29.01 [lepneHUKYISIPHOCTD JIOCKOCTEN
39. [01.02 [Ipu3HaK NepneHMKYJIIPHOCTH JBYX INIOCKOCTEN
40. 05.02 HaxosxJieH1e yriioB Mex/y MIOCKOCTSIMU B KyOe
41. 108.02 HaxoxaeHue yrioB Mexy INIOCKOCTSIMU B TUPaMULE
42. 112.02 Teopema o TpEX nepneHuKysIpax
43. (15.02 Pemenue 3amau
44, 119.02 Koumponovnas padoma Ned no meme «Yenol mexicoy npamvimu u

NnJI0CKOCMAMU )

Mnozozpannuxu - 10 uacos




45. |22.02 [TonsTHEMHOTOI'paHHUKA
46. |26.02 [Ipu3ma: npsimast U HaKJIOHHas
47. 129.02 BbokoBast 1 0J1Hasi TOBEPXHOCTH MPU3MBbI
48. (04.03 [IpsiMOyroIBHBIN MapasuiesieNnuIe]l U ero CBOMCTBA
49. |07.03 [Tupamua
50. ]11.03 ITosiHasi MOBEPXHOCTH MUPAMUIBI
51. |14.03 [IpaBunbHas U yceu€HHasi MUpaMUIbI
52. |18.03 [IpaBusibHBIE MHOTOTPAHHUKH
53. 01.04 CuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKHU, IPSIMOM, TNIOCKOCTH
54. 121.03 Konumponwvnasa paboma Ne5 no meme «Mnozozpannuku
O0bEMBIMHOTOTPAHHHUKOB - 8 YacoB
95. [Tonsitie 06 06bEME
56. OCHOBHBIECBOIICTBAOOBEMOB
o7, O0béM mapasuienenurnena
58. OOBEM THPaMHUTBI
59. O0BEM TPU3MBI
60. Borunicienne 00bEMOB Tel
61. Pemenue 3amau
62. Hmozoeas ammecmayus. Koumponvnas paboma Ne6
IloBTOpenue - 8 yacon
63. ITocTpoenmnecedeHnii B MHOTOTpaHHUKE
64. Brluncnenue paccTossHUN MEX Ty 1BYMsI TOYKaMH, OT TOYKH JI0 NPSIMOMN
65 Brpruncienue pacCTosHHUI: OT TOUKHU J0 MIOCKOCTH, MEXKIY
CKPEITMBAIOIIMMICS TIPSIMBIMH
66. Boruricnenue yrioB MeX1y CKpEIIMBAIOIIMMUCS MPSIMbIMU
67. Brruncnenue yriioBMexay IpsiMOil B IIIOCKOCTHIO
68. Brruncienue yriioB MeX1y TUIOCKOCTSIMHU
MOYPOYHOEIIJIAHUPOBAHME 11 kiacc, reomeTpus
N oara Tewaypora
] mwiaH | dbakt
Tesia Bpamenus - 12 yacon
1. Cdepa u map. [lmomans moBepxHOCTH ChHEPHI
2. BsaumHoe pacnonoxenue cepsl U IIOCKOCTH
3. KacarenbHas TUIOCKOCTB K cdepe
4. CeueHus mapa
5. Humusap
6. [Tnomaae G0OKOBOM M MOJHOM MOBEPXHOCTH IMJIMHJIPA
7. CeueHus UIMHpA
8. Konyc
9. [Tnomaas 60KOBOM M MOTHON MOBEPXHOCTH KOHYCA
10. CeueHus KoHyca
11. KomMOuHarus ten BpaieHus: 1 MHOTOTPaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena spawienusn»
O0bémbITe - S YacoB
13. ITousitue 06 066EMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEJL.
14. O0BéMIMTUHApa
15. O6BéMKOHYyCA
16. O06BEM 1mapa,11apoBoro CErMeHTa, IapoBOro CeKTopa
17. Konmponvnaa paboma Ne2 no meme «O6vémbl men»
BekTopsl 1 KOOpAUHATHI B IpocTpaHcTBe- 10 yacos
18. | BekTop Ha maockocTH U B npocTpaHcTse. CIOXKEHNE U BHIYUTAHHEBEKTOPOB




19.

YMHO>KEHUEBEKTOPAHAUHCIIO

20. Paznoxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM BEKTOPAM.
[ IpaBritonapaienenunena

21. Pewienue 3ana4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUM C BEKTOPaMHU
22. [IpsimoyrosnpHas cucreMa KOopAMHAT B nnpocTpaHcTse. KoopimHaTeiBEKTOpa
23. [Ipocreiimuesanaun B KOOpAMHATAX
24. Yron mexay BekTopamu. CKaasipHOE MPOU3BEJICHUE BEKTOPOB
25. Brrancienue yrioB Mexry NpsMBIMH U TUIOCKOCTSIMH
26. KoopmHaTHO-BEKTOPHBIN METO IPH PELIEHUH F€OMETPUUYECKUX 3a/1a4
27. Hmozoean ammecmayus. Koumponovnas pavoma Ne3

IloBTOpeHue, 00001MIeHNEe U CHCTEeMATH3alUsl 3HAHUH - 7 4acoB
28. CeyeHHsIMHOTOTPaHHUKOB
29. HaxoxaeHue yrioB Mexy CKpelMBaOIIUMUCS IPSIMBIMU
30. HaxoxaeHne yrioB MEeXIy TUIOCKOCTSIMHU
31. Beruncnenue mionaneii MHOrorpaHHUKOB
32. Borunicnenne o66EM0B Tel
33. [Tnomaym moBepxHOCTEH TN BpalleHHS
34. OOBEMBI TeN BpallleHUs
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