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IMNOACHUTEJIBHASA 3AIINCKA

esan u3yyeHus yaeOHOro Kypca

BaxxHocTs yueOHOro Kypca reoMeTprur Ha YpOBHE CpelHero o01ero oopasoBanusi 00ycioBjeHa
MPAKTUYECKON 3HAYUMOCTBIO METANPEAMETHBIX U TIPEIMETHBIX PE3yJIbTaTOB O0YUCHUS T€OMETPHH B



HAMpPaBICHUH JTUYHOCTHOT'O Pa3BUTHS o0yuarommxcs, GopMupoBaHus (pyHKIMOHATFHONW MaTeMaTH4eCKOM
IPaMOTHOCTHU, U3YyUEHHUS APYTUX Y4EOHBIX JUCUUILIINH. Pa3BuTHE y yyamuxcs MpaBUIbHBIX MPEACTaBICHUN O
CYLIHOCTH U MPOUCXOKACHUH I'eOMETPUYECKUX a0CTPaKIIHil, COOTHOILIEHUH PeajbHOr0 U UJEalbHOTO,
XapakTepe OTpa)KeHUsI MaTEMaTUYECKOW HayKO! SIBJIEHUI U IIPOLIECCOB peabHOI0 MUPa, MECTE FEOMETPUHU B
CHCTEME HayK M pOJIM MATEMAaTUYECKOr0 MO/IEIMPOBAHNS B HAYYHOM [TO3HAHUU U B NIPAKTHKE CIIOCOOCTBYET
(GOpMHPOBAHUIO HAYYHOIO MUPOBO33PEHHUS yUaIUXCS, @ TAK)KE KAUECTB MBIIIICHUS, HEOOXOAUMBIX JJIs
aZlanTaluy B COBPEMEHHOM OOIIECTBE.

['eomerpust sBiseTcs OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpPEIHEro o0IIero o0pa3oBaHus, TaK Kak
obecriedyrBaeT BO3MOXKHOCTh H3YYEHHs KaK JMCHUIUIMH €CTECTBEHHO-HAYYHOM HAampaBIEHHOCTH, TaK |
T'YMAaHUTApHOM.

Jlornueckoe MblluieHue, GopMupyemMoe Ipy U3y4eHUH 00y4aroIUMUCS TOHATUHHBIX OCHOB T'€OMETPUH
Y TIOCTPOCHHH LIETIOYKH JIOTUYECKUX YTBEPKIACHUN B XO/€ pEIICHUs T€OMETPUUECKUX 3a/1a4, YMEHUE BbIABUTATh
Y OIIPOBEPraTh T'MIOTE3bI HETIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PEILIEHUH 3a/]a4 €CTECTBEHHO-HAYYHOI 0 [IUKJIA,
B YaCTHOCTHU U3 Kypca (QPU3HKH.

YMeHune OpUeHTHPOBATLCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX AESSITEIbHOCTU
yenoBeka. OpueHTaIys YeloBeKa BO BpEMEHU U IPOCTPAHCTBE — HEOOXOUMOE YCIOBUE €ro COI[HAIbHOIO
ObITHS, (pOopMa OTpaXKEHHs OKPY’KAIOIIEro MUpa, YCIOBHE YCIEIIHOT 0 MO3HAHUS U aKTUBHOT'O MTPE00pa30oBaHUs
neiictButensHocTU. OneprupoBaHye MPOCTPaHCTBEHHBIMU 00pa3aMu 00beIMHSIET pa3Hble BUIbI yUeOHOH U
TPYAOBOH J1€ATENbHOCTH, SIBJISETCA OJHUM U3 PO ECCHOHAIBHO BaXKHBIX KAUECTB, I03TOMY aKTyaslbHa 3aja4ya
(dopMHupoBaHus y 00y4arOIUXCs IPOCTPAHCTBEHHOI'O MBIIIIJIEHHUS KaK pa3HOBUIHOCTH 00Pa3HOI'0 MBIIIJIEHUS —
CYLIECTBEHHOI'O KOMIIOHEHTA B IMOJATOTOBKE K IPAKTUYECKOMN JeATENbHOCTH 110 MHOI'MM HaIlpaBJICHUSIM.

Llenp ocBoeHus mporpaMMmbl ydeOHOro Kkypca «['eomeTpus» Ha 0a30BOM YpOBHE OOy4YyeHUS —
o0mieoOpazoBaTebHOE M OOUIEKYJIbTYpHOE pa3BUTHE OOydYalOIIMXCS uepe3 oOecreueHue BO3MOKHOCTH
npUOOpETEHHs] W HCIOJIb30BAHUS CHCTEMATHYECKMX T'€OMETPHYECKUX 3HAHMM M JEHCTBUIA, crenu(uIHbIX
reOMETPUH, BO3MOXHOCTH YCIEHUIHOIO0 NPOAODKEHUS O0pa3oBaHMs MO CHELHAJBHOCTSM, HE CBSI3aHHBIM C
IPUKJIAIHBIM UCIIOJIb30BAaHUEM I'€OMETPHUH.

[Tporpamma mno reomeTpuu Ha 6a30BOM ypOBHE MpeAHA3HAUEHA JJIs 00y4YarOIIUXCs CPeIHEN IIKOJIbI, HEe
UCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHHI Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus. Takum oOpa3om,
oOyuaromyecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHe YMEHUs, CBA3aHHBIE CO
crie (UKo TeOMETpHUH U HEOoOXOIMMBIE /IS J)KU3HHM B COBPEMEHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT
BO3MOXKHOCTh H3YYHMTh T'€OMETpHUI0 Oojiee TIIyOOKO, €Cid B JajibHEHIIeM BO3HHUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATILHON JesITeIbHOCTH.

JocTukeHne 1M OCBOEHHS MpPOrpamMMbl O0ECHeuMBAaeTCs pEIICHHEM COOTBETCTBYIOUIMX 3ajad.
[TpuopuTeTHBIMH 3a/1a4aMi OCBOECHUS Kypca «I'eomerpun» Ha 6a3oBoM yposHe B 10—11 kmaccax sBISIOTCS:

® (QopMmupoBaHHE MPEACTABIECHUS O TIEOMETPUM KaK YacTH MHPOBOM KyJIbTypbl M OCO3HaHHE €&
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMmupoBaHHE TMpEACTAaBIEHUS O MHOTOI'PaHHHMKAX U Telax BpalleHUs Kak O BaKHEHIIuX
MaTeMaTUYECKUX MOJEIISX, TO3BOJISIIOIIMX OMKCHIBAaTh U M3y4aTh Pa3HbIE SBJICHHUS OKPYKAIOIIEro MUpa;

e (QopmupoBaHHE YMEHHUsSI pacllO3HABAaTh Ha YepTeXaxX, MOJIENSAX U B peaJbHOM MHUPE MHOTOTPAaHHHKHU U
TeJa BpallleHus;

® OBJIaJICHUE METO/IaMHU pEIIeHUs 3a]]a4 Ha IOCTPOEHUS Ha U300 paKEHUAX IPOCTPAHCTBEHHBIX (PUTYp;

® (QopMupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMHU IMOHSITUSIMH O MHOTOTPaHHUKAX U TeJlaX BPaLICHUS U
UX OCHOBHBIMH CBOICTBaMU;

® OBJaJICHHWE AITOPUTMAMHU pPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OPMHpPOBAHHWE YMEHHS MPOBOIUTH
HECIIOJKHBIE JI0Ka3aTelbHbIE PACCYXICHUS B XOJ/I€ PEUICHNUS CTEPEOMETPHUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYeCKUM
COZIEp’KaHUEM;

® Dpa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH O0OyYaromuxcsi, I103HaBaTEIbHOU
AKTUBHOCTHU, UCCIIEA0BATEIbCKUX YMEHUIN, KpPUTUYHOCTU MBIILIICHHUS;

e (dopmupoBaHue (GyHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHHE pAacIO3HaBaTh
NPOSIBJICHUS] T€OMETPUUYECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEasbHBIX KM3HEHHBIX CHUTYyalUsIX U
IpU U3YYEHUU JIPYTHX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (popMyInpoBaTh
UX Ha S3bIKE T€OMETPUU U CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, MPUMEHATh OCBOEHHBIH TeOMEeTpUYECKHi
anmapar s pelleHds NpPaKTHUKO-OPUEHTHPOBAHHBIX 3aad, MHTEPHPETUPOBATH M OICHUBATh IOJY4YEHHBIC
pe3yJIbTaThI.

OTimuuTensHON 0COOEHHOCTBIO IPOrpaMMBbI SIBJSIETCS BKJIIOUEHHME B KypC CTEPEOMETPUU B Hauaje €ro
U3yUYCHHUS 3aJ1ad, PElIaeMbIX Ha YPOBHE MHTYWTHBHOI'O ITO3HAHUS, U ONpEAeiEHHBIM 00pa3oM OpraHM30BaHHAs



pa®oTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT O MBIIIJICHUSI, CTUMY JIUPYET
MPOTEKAaHUE UHTYHUTHUBHBIX MTPOILIECCOB, MOTUBUPYET K JalbHEHIIIeMy H3y4EHHUIO MTpeaMeTa.

[TpennouTtenue oTnaéres HATJIAAHO-KOHCTPYKTUBHOMY METO/ly O0y4€eHHs, TO €CTh TEOPETUUECKHIE
3HAHMSI UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb IIPEIMETHO -IIPAKTUYECKOM esTenbHOCTH. Pa3BuTre
IPOCTPAHCTBEHHBIX MPEACTABICHUH Y yJallluXCcsl B Kypce CTEpEOMETPUH MPOBOJUTCS 3a CUET pELeHUs 3a/1a4 Ha
CO3/1aHKE MPOCTPAHCTBEHHBIX 00PA30B U 3aj[a4 Ha ONEepUPOBAaHUE IPOCTPAHCTBEHHBIMU 00pazamu. Cozanue
o0pasa MpOBOIUTCS C ONOPON Ha HATIISAHOCTD, & OIEPUPOBAHUE 00PA30M — B YCJIOBUSAX OTBIICUEHUS OT
HATJISAHOCTH, MBICIIEHHOTO U3MEHEHHSI €T0 UCXOAHOTO COJePIKaHus.

OcHoBHBIE copaepxaTenbHble JUHUU Kypca «['eometpum» B 10-11 kmaccax: «MHOrOrpaHHUKIY,
«[IpsiMple W TIJIOCKOCTH B TNpOCTpaHCTBe», «Tena BpamieHus», «BeKTOpbl U KOOPAHWHATHI B MPOCTPAHCTBEN.
DopMHpOBaHUE JOTHYECKUX YMEHUHN pachpezensercs He TOJIBKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 110 Toj1aM
o0ydeHHs Ha YPOBHE CpETHEro 00IIero o0pa3oBaHus.

Conepxanne 00pa3oBaHHsA, COOTBETCTBYIOIEE IPEIMETHBIM pe3yibTataM ocBoeHus [lpumepHoit
pa0Oouell MmporpaMmbl, pacnpeAcaéHHbIM IO TojJaM OOY4YEeHHs, CTPYKTYPHUPOBAaHO TaKMM 0Opa3oM, uTOOBI
OBJIJICHHE T'€OMETPUUECKMMHU MOHITUAMU U HaBbIKaMH OCYIIECTBIIAIOCH M1OCJIE0BATEIbHO U IOCTYNATENbHO, C
COOTIO/ICHHEM TPUHLUIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS BKIIOYAIUCh B OOLIYI0 CHCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJaronmXcs, paciupsis U yriayousis e€, o0pa3ys MpouHble MHOKECTBEHHBIE
CBSI3U.

MecTo y4eOHOr0o Kypca B y4eOHOM IJIaHe
B VueGHoM niiaHe Ha n3ydeHue reoMeTpuH OTBOAUTCS HE MeHee 2 yueOHbIX 4acoB B Hezemo B 10 kiacce
u 1 yueOHoOro waca B Hezenmo B 11 kiacce, Bcero 3a qBa roja o0ydeHus He MeHee 102 yueOHBIX yaca.

I[lnanupyembie npeaMeTHbIE pe3yabTaThbl 0ocBoeHus [IpumepHoii padoueil mporpaMmMbl Kypca (1mo rogam

00y4eHmust)

[TpenmeTHBIE PE3yNbTaTHl U3YYEHUS TeOMETPHUH Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha JOCTHXKEHHUE
YPOBHSI MaTeMaTH4YeCKOi T'PaMOTHOCTH, HEOOXOAMMOro JJisl YCIEIIHOTO PEUIeHHs 3a7a4 B PealbHOW JKU3HH H
CO3/IaHUE YCTIOBHM /ISl UX OOIIEKYIBTYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro kypca «I['eomerpus» Ha 6a30BOM YpPOBHE CpPEIHEro 00IIero oOpa3oBaHUS JOJKHO
o0ecreunBaTh JOCTHXKEHUE CIEIYIOIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 kaace

e OnepupoBaTh NOHATHSMU: TOUKA, IpsiMas, MJIOCKOCTb.

[IprMeHsT, aKCHOMBI CTEPEOMETPHH M CIISICTBHS U3 HUX MPU PEIICHUH T€OMETPUYECKUX 3a/1ad.

OnepupoBaTh MOHATUSIMH: MAPAJUICIIEHOCTD U IEPIIEHANKYIIPHOCTD MPSMBIX U TIJIOCKOCTEH.

KnaccuduimpoBaTh B3aUMHOE PACIIOI0KEHHE MPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE.

e OnepupoBaTh TOHSATUSMHU: JBYTPAaHHBIA YTroJI, TPaHH JABYTPAaHHOrO yria, peOpo IBYIpaHHOTO YIJIa;
JMHEWHBIM yroj JBYrpaHHOIO yriia; rpajycHasi Mepa JABYIpaHHOIO yria.

e OnepupoBaTh MOHATUSIMH: MHOTOIPAaHHUK, BBINYKIBIH W HEBBIMYKIBIA MHOIOTPAHHUK, 3JIEMEHTHI
MHOTOTPaHHHKA, TPABUIIBHBI MHOTOT' PaHHUK.

e PacnozHaBaTh OCHOBHBIE BHAbl MHOT'OI'PAHHUKOB (MMHpaMuaa; MpU3Ma, IPIMOYTOJIbHBIA MapasieNenunen,
KyO).

e KnaccupuuupoBaTh MHOTOTPAaHHUKH, BBIOMpasi OCHOBaHUSA s KjiaccuuKauu (BBIIYKJIbIE H
HEBBINYKJIBIE MHOTOI'PAHHWKW; TPABUIbHBIE MHOTOTPAHHUKH; TPSIMBIE ¥ HAKJIOHHBIE IPU3MBIL,
napajuieenunesl).

¢ OmnepupoBaTh MOHATHSAMU: CEKYIIasi INIOCKOCTh, CE4CHHE MHOTOT PAHHHUKOB.

e OOBACHSATH MPUHIIMITHI TOCTPOSHUST CEUCHHH, HCTIONIB3YS METOJ CJIEIOB.
¢ CTpOUTH CEYCHHS] MHOTOTPAaHHUKOB METOJIOM CIIEIOB, BBIMOJHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTBIX 00bEMHBIX (UTYDP: BHJ CBEPXY, COOKY, CHU3Y.

e Pemrath 3a/laud Ha HaXOXKJEHUE T'€OMETPUUECKHX BEIUYHH IO 00pasliaM WM alrOpuTMaM, MPUMEHSIS
M3BECTHBIC AaHAIMTUYECKHE METOJBI MIPU PEIICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a]ay Ha BBIYUCIICHUE
pacCTOSIHUM MEXKIYy JABYMS TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH IO TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS MPSIMBIMHU.

e Pemrath 3a/laud Ha HaXOXKJEHUE T'€OMETPUUYECKHX BEIUMYHMH IO 00pasliaM WM aJropuTMaMm, MPUMEHSS
W3BECTHBIC aHAIMTUYECKUE METOJBI IIPU PEIICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a]a4d Ha BHIYUCIICHUE
YIJIOB MEXKIY CKPEIIMBAIOIIUMUCS TPSMBIMU, MEKIY MPSIMONW M TJIOCKOCTHIO, MEXKIY TUIOCKOCTSMU,
JIBYTPAaHHBIX YTJIOB.



Bobrancnsate 00bEMBI U TIIOIIATN MTOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma, MUPaMUIa) ¢ MpUMEHEHHEM

dbopMyIn; BBIYUCIATH COOTHOUICHHMS MEXKIY IUIOMAASMU TOBEPXHOCTEH, o00bEMaMu MOJOOHBIX

MHOT'OI'PaHHHKOB.

e OnepupoBaTh NOHATUSAMU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U
IJIOCKOCTh CHMMETPUH (PUTYPBI.

e 113BiekaTh, MpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(OPMALIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢burypax, npeacTaBIeHHYIO Ha YepTEeKaxX U PUCYHKAX.

e [IpuMeHsATH TeoMeTpuueckne (aKThl IS PpEIHICHUS CTEPEOMETPHUECKUX 3ajjad, Ipeanoararinmx
HECKOJIbKO IIaroB PELICHUs, €CIIH YCIOBHS TPUMEHEHHS 3aJaHbl B IBHOH (QopMme.

e [IpuMeHATh mpocTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI IMPH
PELIEHNH CTEPEOMETPUUECKUX 3a1a4.

e [IpuBOoaUTE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU, PACIIO3HABATD MIPOSBICHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

e [[puMeHATh MOJy4YEHHbIE 3HAHUS HAa MPAKTUKE: AHAIM3UPOBATH pEAlbHbIE CUTYallUM W TNPUMEHSTh

U3yYeHHBbIE TOHATHS B IpOIECCe IMOMCKA pEelIeHHs MaTeMaTH4ecKd c(opMynnpoBaHHON MpoOIEeMBI,

MOZEIIMPOBAaTh peajbHble CUTyallMd Ha SA3BIKE TI'€OMETPHUM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C

UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MMOHATUN U TEOPEM, anmnapara ajredpbl; pelarh NpakTHYeCKUe 3aauH,

CBSI3aHHBIC C HAXOKJECHUEM I€OMETPUYECKUX BEIUYMH.

Conep:kanne yueOHOro Kypca (1mo rogam o0yueHus )

10 kaace

IIpsimMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSA cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. [loHsTHE 00
AKCHOMATUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 HUX.

B3auMHOe pacnosjokeHue MpsAMbIX B IPOCTPAHCTBE:  IEpeceKaroluecs, napajuieibHble U
cKpenmBaromyecs npsmeie. [lapannenbHOCTh NPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MTapajlIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSAMBIX; MNApPAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YIUWIBI €
COHAIIPABJIICHHBIMU CTOPOHAaMH; YIOJ1 MEXAY NOpPSIMBIMM B IPOCTpaHCTBE. IlapamienpHOCTh IJTOCKOCTEM:
napasuieNbHbIe TNIOCKOCTH; CBOMCTBA MapaluleNbHBIX MIockocTel. [Ipocreiinme npocTpancTBeHHbIE (GUTYPBI HA
IUIOCKOCTH: TeTpa’p, KyO, Mmapauienenumies; IOCTPOCHHE CeUeHHH.

IleprieHIUKYISAPHOCTh MPSAMON M IUIOCKOCTH: MEPHEHIUKYJSIPHBIE IMPSIMBIE B INPOCTPAHCTBE, MPIMbBIE
napajuieibHble M NEPHNEHAMKYISAPHbIE K IIJIOCKOCTH, NPHU3HAK NEPHEHIUKYJISIPHOCTH IPSAMOM M IIOCKOCTH,
TeOpeMa O MPSAMOM MepHEeHAUKYISIPHON IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXy IPSIMOM M IIOCKOCTBIO;
JBYTPaHHBIN yroJ, JUHEWHBIN yroJl ABYTPaHHOro yria. [lepneHaukynsp U HakJIOHHBIE: PACCTOSIHUE OT TOYKHU J10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKLHsS (UIypbl Ha IUIOCKOCTb. [lepneHanKyIsipHOCTD
IJIOCKOCTEN: MIPU3HAK MEPIIEHANKYJIPHOCTH IBYX IJIOCKOCTEN. TeopeMa o TpEX MepreHIuKyIIsIpax.

MHOTrOrpaHHMKHI

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE JJEMEHThl MHOIOI'PDAHHUKA, BBINYKIbIE M  HEBBIIYKJIbIE
MHOTOI'pPaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpu3ma: N-yronpHas npus3ma; TpaHd U OCHOBaHMS IIPU3MBI;
npsMas U HaKJIOHHas MPU3MbI; OOKOBas M MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamnenenunesn, npsMoyroabHbIH
napaJuiesienurnes] u ero cBoiictea. [lupamuna: N-yroapHas mupaMuia, FpaHd U OCHOBAHHME MUPAMUJIBL; OOKOBas U
IIOJIHAsA TIOBEPXHOCTh NMHUPAMUJBI; NPABWIbHAS W YCEYEHHAs NHUPAMHUJIA. DJIEMEHThl IPU3Mbl U ITUPAMMIBIL.
IIpaBunbHBIE MHOTOTPAaHHMKH: INOHATHUE IPAaBHWJIBHOIO MHOTOTPAaHHMKA; MPAaBWIBHAS IPU3Ma M IIPaBUJIbHAS
NUpaMu/a; NpaBUibHAsL TPEYrojbHas MUpaMKia U NpaBUIIbHBINA TeTpasap; KyO. IIpencraBienre o mpaBUIIbHBIX
MHOTOI'paHHUKaX: OKTa3/p, 10AeKa’Ap U ukocasap. CedeHust Mpu3Mbl U MUPAMUJIBI.

CummeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B UPAMKIAX, apaJUleienuneiax, NpaBUIbHbIX MHOT OTPaHHUKAX.

Bbruncnenue 31eMeHTOB MHOI'OIPaHHUKOB: péOpa, Auaronany, yrisl. [nomans 60koBol MOBEPXHOCTH U
MOJTHOW TMOBEPXHOCTH MpPSIMOW IMPU3MBI, IJIOLIAJb OCHOBAHMH, TeopeMa O OOKOBOM IOBEPXHOCTH MPSAMOM
npu3Mbl. [lmomaas OGOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPAaBHJIBHOM MUPaMHJIbI, TEOpeMa O IJIOLAaAH
yceuéHHol nupamubl. [lorstre 06 00béMe. O0BEM MUupaMUAbl, MPU3MBI.

[TonoGHEbIe Tena B pocTpancTBe. COOTHOMICHUST MEXK/Y IIOMAISIMH TTOBEPXHOCTEN, 00bEMaMu
MOJOOHBIX TEI.

Temaruyeckoe JIaHUPOBaHKMe Y4eOHOro Kypca (1mo rogam o0y4eHus )
10 kaacc (68 yacos)



HasBanue

OcHOBHOE cofepKaHue

OcHOBHEIE BUIBI ACATCIIBHOCTU YUallIUXCA

pasznena
BBenenue B OCHOBHBIE ITOHATHS AxTtyanmu3upoBaTb (aKThl U METOAbl MJAHUMETPHH,
CTEPEOMETPHU | CTEPEOMETPUU: TOUKA, IPsIMasi, | PEIIEBAHTHBIE TEME.
10 IJIOCKOCTb, IPOCTPAHCTBO. [Tony4aTs mpeacTaBiIeHUs O IPOCTPAHCTBEHHBIX (UTypax,
(10 9) [TpaBuna u300paxeHus Ha pa3duparh MPOCTEHIKE MpaBKia U300 pasKeHUsI 3TUX (QUTYD.
pPHUCYHKax: U300pakeHus N300paxaTh NpsAMYIO U IIJIOCKOCTh Ha PUCYHKE.
IJIOCKOCTEH, MapasuieabHbIX Pacno3sHaBaTh MHOTOI'paHHHUKH, TUPaMUIy, Ky0, Ha3bIBaTh
IPSMBIX (OTPE3KOB), CEPEAUHBI | UX 3JIEMEHTHI.
orpe3ka. [lonarus: JlenaTh pUCYHOK KyOa, MUpaMHIbl, HAXOAUTh OLIMOKU B
nepeceKaroIuecs MIOCKOCTH, | HEBEPHBIX M300paKEHUSAX.
nepecekaromuecs npaMas u 3HAKOMUTBCS C  CEUEHHSIMHM, C METOIOM  CJENOB;
IJIOCKOCTb. UCMOJb30BaTh JUJII IIOCTPOECHUS CEYEHHUS METOJ CJIENOB,
3HaKOMCTBO C | KpaTKO 3alHChIBATh IIary MOCTPOSHUS CeYEHUSI.
MHOTOTpaHHUKaMH, Pacno3HaBaTh BHJA CEUEHHMsS] M OTHOIICHHH, B KOTOPBIX
n300paxeHue ceueHue eauT pedpa Kyda, HaXOIUTh TJIOMIAlb CEUCHHUS.
MHOT'OTPaHHUKOB Ha PUCYHKaXx, Hcnonp3zoBaTh mopoOue MpH  pEIIEHUWH 3aJad  Ha
Ha TMPOEKIMOHHBIX YepTekax. | IOCTPOECHUE CEUEHUH.
HavanpHble cBeieHus 0 Kyoe u 3HAKOMHUTbCS €  AKCMOMAaTHYECKHMM  ITOCTPOEHHEM
NUpaMUJE, HUX pa3BEPTKU M | CTEPEOMETPUH, C AKCMOMAaMH CTEPEOMETPUU M CIENCTBUAMU
MOJIEJIH. CeueHus | U3 HUX.
MHOT'OT'PaHHHUKOB. NnmoctpupoBaTh aKCMOMBI PUCYHKAMU M NIPUMEPAMH U3
[TonaTHe 00 aKCHOMAaTUYECKOM | OKpY’KaroIlel 00CTaHOBKU
IIOCTPOEHUU  CTEPEOMETPUHU:
aKCUOMBI ~ CTEPEOMETpPUU U
CJIEACTBUS U3 HUX
[Ipsmbele | B3aumnoe pacIIOJIOKECHUE AxTyanu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
U IUIOCKOCTH | MPSAMBIX B IPOCTPAHCTBE: | PEJIIEBAHTHBIE TEME, IPOBOJUTH AHAJIOTUH.
B nepeceKarouect, [TepeuncnaTe BO3MOXKHBIE CIIOCOOBI PACIOJIOKEHUS JBYX
IIPOCTPAHCTB | MapallesIbHbIE U | IPSMBIX B IPOCTPAHCTBE, UIUTIOCTPUPOBATH UX HA IIPUMEpPaX.
e. CKpEeIMBAIOIIMECs TPSIMBbIE. JlaBaTe  ompeneneHHE — CKPEIIUBAIOLIMXCA  MPSIMBIX,
[TapamnensHo | [TapannenbHOCTb NPSAMBIX U dbopMynMpoBaTh MPHU3HAK CKPELIMBAIOLIMXCS TPSAMBIX U

CTb IMPAMBIX
u

IJIOCKOCTEN
(12 a)

MJIOCKOCTEN B MPOCTPAHCTBE:
MapajulesIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MaPaJLIEIbHOCTD
TPEX NPSAMBIX; NAPAIIETIBHOCTh
MNPAMOM U TIOCKOCTH. YTIIBI C
COHANpaBJICHHBIMU CTOPOHAMM;
YTOJI MEXKy TPSIMBIMU B

MIPOCTPAHCTBE.
[TapannenpbHOCTh TIOCKOCTEH:
napajieiabHbIe MJIOCKOCTH;
CBOICTBa rapaJsuieNbHbIX
IIOCKOCTEH.

[Ipocreiimue

MIPOCTPaHCTBEHHBIE (PUTYpPHI HA
MJIOCKOCTU:  TETpadap, Kyo,
napajviejenunen; MOCTPOeHUe

CEeUECHUN

MIPUMEHSTH €ro MpU PEIICHUH 3a]1ay.

Pacno3znaBate npusmy, Ha3bIBaTh €€ PJIEMEHTHI.

Ctpouth ceueHus NpU3Mbl Ha TOTOBBIX YEPTEKAX.

[lepeuncnars BO3MOXKHBIE CTOCOOBI B3aUMHOTO
PacroioKEeHHs IPSIMOM U MJIOCKOCTH B TPOCTPAHCTBE,
MPUBOIUTH COOTBETCTBYIOIIME IPUMEPHI U3 PEaIbHON KU3ZHH.

JlaBath  omnpeneneHue  NapauiebHOCTH  HpsAMOH U
IJIOCKOCTH.

@opMyJIMpOBaTh MPU3HAK NAPAJUIEIBHOCTH MPSIMOA U
IJIOCKOCTH, YTBEPKJICHHE O TMPAMOM INEpeceyeHus ABYX
MJIOCKOCTEN, TPOXOASIIMX Yepe3 NapaliebHbIE MTPSIMBbIE.

Pewmate mpakTuueckue 3agaud Ha MOCTPOCHHUE CEYEHUU

MHOT'OI'paHHHKA.

OOBACHATH ciIy4yau B3aUMHOI'0 pacnoJIOKEHUS
IIJIOCKOCTEHN.

JaBaTe  ompeneneHue  Mapajl€IbHBIX  IJOCKOCTEW;
MPUBOJAUTH NPUMEPHI U3 PEATBHOM KU3HU U OKPYXKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOILIU € napasuieNbHOCTh
IIJIOCKOCTEH.

Hcnonp3oBaTth MIPU3HAK NapasuieIbHOCTH JIBYX
IJIOCKOCTEH, CBOWCTBA IApajUICNIbHBIX INIOCKOCTEM IIPU

PCIICHUM 3aaa4 Ha ITOCTPOCHUC.
O6'b$ICH$ITB, YTO HA3bIBACTCs NMapaUICIIbHBIM
MPOCKTHUPOBAHUCM U KAK BBIITOJIHACTCA IPOCKTUPOBAHUC




¢buryp Ha IIOCKOCTb.

N306paxkath B mapalUIebHOM MPOCKIUU Pa3TUIHBIC
reOMETpUYECKUE (PUTYPHI.

MopenupoBaTh peajbHbIE CUTyallMd Ha SI3bIKE F€OMETPHH,
HCCIIEIOBATh TMOCTPOCHHBIE MOJAECIM C HCIOJb30BAHUEM
reOMETPUYECKUX IMOHITUH.

Hcnonp30oBaTh Npu pelIEHUWH 3aJad Ha IOCTPOCHUE
CEYEHUU TMOHATHE NapajuIeIbHOCTH, NMPU3HAKA W CBOMCTBA
MapaIeIbHBIX OPSMBIX Ha MJIOCKOCTU

[lepnennuky | IlepneHIuKyIApHOCTH AxTyanmu3upoBaTb (akThl W METOABl MJIAHUMETPHH,
JISIPHOCTD psIMOi u IJIOCKOCTH: | PEJIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTHH.
MPSIMBIX U MEPIEHIUKYJIAPHbIE TPSIMbIE B OOBACHATh, KakoW Yrojd Ha3blBACTCA YIJIOM MEXKIY
IJIOCKOCTEH | IPOCTPAHCTBE, IPSIMBIE | NIEPECEKAOIMUMHUCS NPAMBIMU, CKPEIIMBAIOIUMHUCS IPSIMBIMU
(12 9) rapajulesbHbIE U | B IPOCTPAHCTBE.
MIEPIIEHIUKYJIIPHbIE K [laBath omnpeneneHue MNEPHNEHIUKYIAPHBIX NPSAMBIX U
IJIOCKOCTH, NPU3HAK | NPSAMOM, NEPIEHIUKYJIIPHOMN K MJIOCKOCTH.
HEPIEHAUKYJIIPHOCTH MPSIMON Haxonuth yriasl Mexay CKpeIMBaIOIMMUCS MPSIMBIMU B
U IJJIOCKOCTH, TeopeMa o | KyOe u mupamuue.
OpsIMOM  NEepHEHAMKYIISIPHON [IpyuBOANUTH IPUMEPHI U3 PEANBHON KU3HU U OKPYXKAIOIIEH
MJIOCKOCTH OOCTaHOBKH,  WIJIIOCTPUPYIOLIME  TEepIeHIUKYJIIPHOCTh
[lepnieHAMKYIISIp M HAKJIOHHBIE: | IPSIMBIX B IMPOCTPAHCTBE U IMEPHEHAUKYJSIPHOCTh MPSAMON K
paccTostHUE OT TOYKM O | IJIOCKOCTH.
IJIOCKOCTH,  PacCTOSHUE  OT dopMmyIMpoBaTh NPU3HAK MEPIEHIUKYIIIPHOCTU NIPAMON
IPSIMOM 10 TUIOCKOCTH. U TUIOCKOCTH, IIPUMEHSATH €r0 Ha MPaKTUKE: 00BSACHATh
MEePIeHINKYJIIPHOCTh pedpa Kyba 1 TuaroHaliy ero rpaHu,
KOTOpas €ro He COAEPKUT, HAXOUTh JJIMHY AUAroHajIu Kyoa.
BoIuucnsTh BEICOTY MPABUIIBHON TPEYTroNbHON U MPaBUIBHON
YeTHIPEXYTOJILHOM MUPaMHKJI 110 JUIMHAM pEdep.
Pemarte 3amaum  Ha  BBIYMCIICHMS, CBSI3aHHBIE C
NEPIEHAUKYJIPHOCTBIO  NPAMOM M IUIOCKOCTH,  C
UCIOJIb30BAaHUEM NPU PEIICHUH TUIAHUMETPUUYECKUX (aKTOB U
METOJI0B.
OOBACHATH, 4YTO Ha3bIBAlOT  IEPHEHAMUKYJSIPOM U
HAKJIOHHOW M3 TOYKH K MJIOCKOCTH; IPOCKIUEN HAKIOHHOW Ha
MIOCKOCTb. OOBACHATH, YTO HAa3bIBAE€TCS PACCTOSHHUEM: OT
TOUYKH /10 IJIOCKOCTH; MEXIY NapajljeabHbIMU MJIOCKOCTSIMU;
MEXAYy NpsMOM M MapajuleIbHOM €H IUIOCKOCTBIO; MEXIY
CKPEUIMBAIOIIAMHUCS IIPIMBIMH.
Haxonuth 3T paccTosiHMsI B MPOCTBIX CiydasX B KyoOe,
UpaMuze, IpU3Me.
MonenupoBaTh peanbHble CUTYalluU Ha SI3bIKE T€OMETPHH,
UCCIIeI0BAaTh IOCTPOECHHBIE MOJEIM C UCIOJIb30BAHUEM
reOMETPUYECKUX IMOHSATHH.
Hcnonp3oBaTe INpu  pelIEHUWH 3a7ad4 Ha IOCTPOEHUE
ceueHuil Teopemy Iludaropa, cBoiicTBa NPSIMOYrOJBHBIX
TPEYTOJIbHUKOB.
Vbl VYriel B HOPOCTPAHCTBE: YroJl AxTyanu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
MEXIY MEXAY NPAMON U IIJIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IPOBOAUTH aHAJIOIMH.
NPAMBIMU U JIBYTPaHHBIN YroJ, JIMHEHHBIN JlaBaTp ornpeneneHue yria Mexay NpsMoOi U IJIOCKOCTHIO,
IIJIOCKOCTAMH | YroJI ABYTPaHHOIO yrja. dopMmynmupoBaTh TeopeMy O TpEX NEepHEHIUKYIsIpax M|
(10 9) [leprieH UK YISAPHOCTH 00paTHYIO K HEH.
MIJIOCKOCTEH: IIPU3HAK Haxomute yrom Mexay MNOpsSMOH U IUIOCKOCTBIO B
MEPIIEHIUKYJIIPHOCTH JBYX | MHOTOIPaHHHMKE, pacCTOSHHE OT TOYKM J0 MNpsIMOH Ha
maockocteid. Teopema O TpEX | MIOCKOCTH, UCHONB3YS TEOPEMY O TPEX MEPHEHAMUKYIISIpax.
MEPIICHANKYJIAPAX [IpoBoauTe Ha YepTexe NEPHEHAMKYJSAP: M3 TOYKH Ha

NpAMYHO; U3 TOYKU Ha IJIOCKOCTD.




JlaBaTb onpeenacHue ABYTPaHHOIO yIja U €ro JIEMEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEHHBIX YIJIOB IBYTPaHHOIO
yria.

Haxonute Ha uyeprexe ABYrpaHHBI yrom mpu pebpe
UPaMU/IbL, TPU3MBI, TTapaIIeNenuIea.

JlaBaTb onpezeneHue yria Mexay MIOCKOCTIMH.

JlaBath omnpeneneHue u GOpMyIUpPOBaTh MPU3HAK B3aUMHO
HepHeHANKY I PHBIX I1JIOCKOCTEH.

HaxonuTs yrisl Mexy IIIOCKOCTAMU B KyOe U TUpaMU/JE.

Hcnonp30oBaTh NpU PELICHUM 3a/1a4 OCHOBHBIE TEOPEMBI U
METOABI IUTAHUMETPHH.

MogenupoBath peajbHbIE CUTYallMH Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh TOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM
reOMETPUUYECKUX TOHITHH.

Hcnonp3oBaTh NpHU peLlIEHMM 3aJad Ha IOCTPOEHHUE
CEUEHUI COOTHOUIEHHMS B IPSIMOYTOJbHOM TPEYTOJIbHHKE.

MHuororpanau
KU

(10 9)

ITonstue MHOI'OT'PaHHHKA,
OCHOBHBIE AJIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIE€ MHOI'OTPaHHUKY;
pa3BEpPTKa MHOTOIPaHHUKA.
ITpu3sma: N-yrosipHas npusMa;
I'PaHU U OCHOBAHUS IPU3MBL;
npsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OoKoBas M MOJHAs
IIOBEPXHOCTb MPU3MBI.

[Tapannenenunen,
NPSAMOYTOJIbHBIN
napajiejaenunesa u ero
CBOIICTBA.

IInpamumpa: N-yroJibHas

nupamMuyjaa, rpaiHd 1 OCHOBAHHC
MUupamMubl; OOKOBas M IOJIHAS

IIOBEPXHOCTh MApaMUbl;
InpaBuUjbHasi M yced€HHas
nvpamuja.

DJIEeMEHTHI IIPU3MBI U
HUPaMU/IBL.

IIpaBunbHBIE MHOTOI'PaHHHKMU:
MIOHATHE IPaBUIILHOT O
MHOI'OIPaHHUKA; IpaBUJIbHAS
npusma u I paBUJIbHAS
UpaMu/a; IIpaBUJIbHAS
TPEYroJibHas  NHUPaMHIa U

NPaBWIBHBIA TeTpasap; Kyo.
IIpencraBnenne o npaBUIbHBIX
MHOT'OTPaHHUKAX: OKTasIp,
JOACKa’Ip U UKOCASID.
CummeTpusi B TNPOCTPAHCTBE:
CUMMeTpus OTHOCHTEIILHO
TOYKH, MPSIMOM, TITOCKOCTH.
OJeMEHTbl  CUMMETpUM B
nUpaMuIax,
napajuiesenunenax,
IIPaBWJIbHBIX MHOIOTPaHHUKAX.
Brruncnenue DJIEMEHTOB

AxTtyanmu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
peJIeBaHTHBIE TEME, IPOBOAUTH AHAJIOTHUH.

JlaBaTtb ompenencHue mapajulesIeuIe a, paclo3HaBaTh
€ro BUJbl U U3y4aTh CBOICTBA.

JaBatb ompeneneHue NUpaMUbl, pPaclno3HaBATh BUJIbI
nupamu, popmynrpoBaTh cBolicTBa p&dep, rpaHeil U BHICOTHI
IIPABUJIBHON A PAMHU/IBI.

Haxonuth miomane noigHod M OOKOBOH IMOBEPXHOCTU
ApaMUIBL.

JlaBaTh onpeneneHre yCEUYEHHON MUpaMu/ibl, HA3bIBATh €&
AJIEMEHTHI.

dopmyipoBaTh  TEOpEeMy O  IUIOIIAAM  OOKOBOM
MTOBEPXHOCTH NMPABUIIBHON yCEUEHHON MUPaMUBI.
Pemarte 3amaum  Ha  BBIYMCIIEHHME, CBSI3aHHBIE C

MUpaMHIaMU, a TAKXKE 3a7a4i Ha TOCTPOEHUE CEYECHHUIA.

JlaBaTp onpeneneHre Npu3Msbl, pacio3HaBaTh BUABI IIPU3M,
n300pakaTh MPU3MBI Ha YEPTEKE.

Haxomute miomanb moiHON uiim OOKOBOHM MOBEPXHOCTU
MIPU3MBI.

N3ydaTh cooTHOIIeHUs Ditniepa i uyncia pédep, rpaHeit
Y BEPIIMH MHOIOTPAHHUKA.

N3yuate BuABI NpPaBHIBHBIX
HAa3BAHUS U KOJUYECTBO FPAHEH.

N3yyath cCMMMETpPHIO MHOTOT PAHHUKOB.

OOBsACHATh, KaKWe TOYKM HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCUTEJIBHO JaHHOW TOYKH, IPSAMON WIM IUIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO MJM NJOCKOCTbIO CHMMETpPUU
burypsi.

[IpuBoauTh  HOpUMEPHl  CUMMETPUYHBIX
ApXUTEKTYpE, TEXHUKE, TPUPOIE.

MonaenupoBaTh peanbHble CUTYallUd Ha SI3bIKE T€OMETPUH,
UCCJIeI0OBAaTh IOCTPOECHHBIE MOJEIUM C HCHOJIb30BAHUEM
r€OMETPUYECKHUX MOHSATHI, HCIIOJIb30BAaTh noaobue
MHOT'OTPaHHHUKOB.

MHOTI'OIr'paHHUKOB, ux

buryp B




MHOTOI'PaHHUKOB: péopa,
auaroHanu, yrisl. [lmomans
OOKOBOI  TMOBEPXHOCTH  H

MOJTHOW MOBEPXHOCTH TMPSMOM
MPU3MBI, IIOUIa/lIb OCHOBAHUM,
TeopeMa 0 O OKOBOI
MOBEPXHOCTH MPSMON MPU3MBI.
[Tnomans OOKOBO
MOBEPXHOCTH U TOBEPXHOCTU
MpaBUIILHOU nUpamMubl,
TeopeMa O IUIomaad OOKOBOM

IIOBEPXHOCTH yCeuEHHOU
MTUPAMU/IBI

O6BEMBI [Tonatue o0 o6béme. OO0BEM AxTyanmu3upoBaTh (akTl W METOABl MJIAHHUMETPHH,

MHOTOTPaHHU | MUPaAMUIBI, TPU3MBI peJieBaHTHBIE TEME.

KOB OOBACHATh, KaK H3MEpPSIOTCS O00BEMBI Tel, MPOBOJIS

(8 1) AQHAJIOTUI0 C U3MEPEHHUEM IUIOIAAEH MHOIOYTOJbHUKOB.

®opMynupoBaTh OCHOBHBIE CBOWCTBA O0BEMOB.

N3yudate, BBIBOAUTH (OpMYNbI 00BEMA MPSMOYIOJIBHOIO
napasuieenurena, Npu3Mbl U IUPaMHUBL.

Bbruuciiate 00bEM NpU3MBbl M MUPAMUIBI 10 UX 3JIEMEHTaM.

[TpumeHsATh 00BEM ISl pelIeHUs] CTEPEOMETPUUY ECKUX 3a/1au
Y JUI HAXOXKJEHUS T€OMETPUYECKUX BEJINYHH.

MonemupoBaTh peajabHblE€ CHTyallUd Ha S3BIKE I€OMETPHH,
UCCIIEI0BAaTh IIOCTPOECHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUYECKUX TTOHSITUI

[ToBTOpEHUE: [TocTpoenue ceuenuii B CTpouTh C€YEHNE MHOIOTPAHHUKA METOAOM CJIE0B.

ceueHus, MHOTI'OI'PaHHUKE. JlaBaTb onpezienieHne pacCTOSHUS MeXAY Gpurypamu.

paccTosiHusA U Boruncnenue paccTosHui: Haxonuts paccrosiHue MEXIY napajuieIbHbIMU
yTJIbI MEXy IByMS TOUKaMH, OT IUIOCKOCTAMM, MEXAY IIJIOCKOCTBIO M TapajuIeNbHON ei
(8 1) TOYKHU J0 IPSIMOH, OT TOYKHU 0 | MPSIMON, MEXKY CKPEIIMBAIOLIMMHUCS MPSMBIMH.
IJIOCKOCTH; MEXKIY CTpouTh JMHEHWHBIA YroJl ABYTPAaHHOIO YIJIA Ha 4YEpTEXe
CKPEUIMBAIOIINMHUCS MHOTOI'paHHUKA Y HAXOAWUTH €r0 BEITUYHHY.
HPSMBIMH. HaxonuTts yriasl Mexay MIOCKOCTIMU B MHOTOT paHHUKAX
Brruncienue yrios:
MEXY CKPELIMBAIOIIMMHUCS
IPAMBIMH, MEXKIY IPSIMON U
IJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJI0B MEXAY
IIJIOCKOCTMU
11 knacc
HazBanue OcHOBHOE copepxaHue OCHOBHBIE BUJIbI I€ATEIbHOCTH yYaIlUXCsl
pasznena

Tena Codepa u map: ueHTp, paauyc, | AKTyanu3upoBaTb  (akTbl W METOAbl  IUIAHUMETPUH,

BpallleHus JuaMerp; IUIOLIA/lb | PEJIEBAaHTHBIE TEME, ITPOBOJAUTD AHAJIOTUU.

(12 4) IIOBEPXHOCTH cgepsl. | [laBaTh ompeneneHus chepsl U 1apa, UX LEHTpa, paaunyca,
B3anmuoe pacnionoxxenue | auamerpa. Ompenensate cdepy Kak GuUrypy BpalieHUs
cdepbl u IJIOCKOCTH; | OKPYKHOCTH.

KacaTelbHas  IJIOCKOCTh K | MccrenoBaTh B3aMMHOE PACIONOXeHUe cephl U TIOCKOCTH,
cdepe; mnomans chepsi. IBYX cdep, WLTIOCTPUPOBATH ITO HA YePTekKaxX U PUCYHKAX.
N3o6paxenue cdepsl, | DopMyIHpOBaTh OINpENCICHHE KacaTeNbHOW IIIOCKOCTH K

n1apa Ha IJIOCKOCTH.
Ceuenus mapa.

cdepe, CBOWCTBO U MPU3HAK KACATEIHLHOW TIOCKOCTH.
3HAKOMHUTKCS C Ireoac3n4YCCKMMHU JNHHUAIMU Ha C(bepe.

]_II/IHI/IH)IpI/I‘IeCKaSI

MMOBEPXHOCTh, o0pa3yromiue

OOBACHITE , Ha3bIBaTb €ro

OJICMCHTBI.

YTO HA3bIBAKOT LOHJIUHIAPOM,




HWIMHIPUYECKON
MTOBEPXHOCTH, 0oCh
IATUHAPUYIECKON
MTOBEPXHOCTH. Humuaap:
OCHOBAHMS H OoKoBas

MIOBEPXHOCTh, OOpasyrolas Hu
oCh, IUIOWIAAL OOKOBOM H
IIOJIHOM TIOBEPXHOCTH.
N300pakeHne UTWIMHApPAa Ha
IJIOCKOCTH. Pa3eépTka
HUATUHAPA.

Ceuenust UIUHIpA
(TUTOCKOCTBI0, TIapaslIeIbHOM
WJIM TIEPIICHIUKYJISIPHON OCH

W3yuatb, OOBSCHATH, KakK IOJYyYUThb
BpaLICHUS MPSIMOYT OJIbHUKA.
BreBoguTh, ucCmonp3oBaTh  (HOpPMYIBI IS
IoIau OOKOBOM MOBEPXHOCTH IIMIIMHAPA.
N3yuaTh, pacro3HaBaTh Pa3BepTKY LUIMHAPA.
N300paxaTh LMIMHAP M €ro CEYEHUs IUIOCKOCTHIO,
NpOXOASIIEH  4Yepe3 €ero  OocChb, MapauieIbHOM  WJM
NIEPIIEHIUKYJIIPHOHN OCH.
HaxoauTts mionagn 3TUX CEYEHUH.
MonenupoBaTh peanbHble CUTYallUM Ha SI3bIKE T€OMETPHH,
HCCIEN0BAaTh TMOCTPOCHHBIE MOJAEIH C HCIOJb30BAHUEM
T€OMETPUYECKUX MTOHSITUH.

OWIMHAP MYTEM

BBIYU CIICHU A

HUAJTMHAPA)

Konunueckass mMoBepXHOCTb, OOBACHATH, KaKO€ TEJI0 HAa3bIBAIOT KPYTOBBIM KOHYCOM,
oOpasyromue KOHMYECKOH | Ha3bIBATh €0 3JIEMEHTEI.
MOBEPXHOCTH, OCh U BEPIINHA N3ydyath, OOBSICHATH, Kak TWOJYYUTb KOHYC IIyTEM
KOHHUYECKOMH MOBEPXHOCTH. | BPAIICHUS MPSIMOYTOJIbHOTO TPEYT OJIbHUKA.

Konyc: ocHOBaHUWe U BepIIMHA,
oOpasyromas ¥ 0Ch; ILIOIIAb

OOKOBOI u ITOJIHOM
MMOBEPXHOCTH. VYceu€Hnbliii
KOHYC: 00pa3yIolue 1 BhICOTA;
OCHOBaHHS i OoKoBas
TTOBEPXHOCT.

N3o0paxkeHne KoHyca Ha
mwiockoctu. Pa3BépTka KoHyca.
Ceuenus KOHYycCa
(MJI0CKOCTBIO,  MapajuieTbHON
OCHOBAHUIO, U TJIOCKOCTHIO,
MIPOXOJSIIEH Yepe3 BEPIIMHY).

N300paxkaTb KOHYC M €ro CEYeHHUs IUIOCKOCTHIO,
MPOXOJAIIEH YEPE3 OCh, U MIOCKOCTHIO, EPIEHANKYISIPHON K
OCH.

N3yuats, pacro3zHaBaTh pa3BEPTKY KOHYcCA.

BeiBoguTh, Hcnonb3oBaTh (OpPMYINbl JUISL BBIYUCICHUS
1011111 OOKOBOM IMOBEPXHOCTU KOHYCA.

HaxomuTe miomaau cedyeHui, NOpoOXOsIIMX
BEPIIMHY KOHYCA WX MEePIEHIUKYISPHBIX €r0 OCH.

OOBSACHATH, KAKOE TEIIO HAa3bIBACTCS YCEUEHHBIM KOHYCOM.

N3yuath, 0OBICHATH, KaK €ro MOJy4YUTh MYTEM BpaLCHUS
MPSIMOYT OJIbHOM TparelnyH.

BeBoguTh, nOpuUMEHATH (QOpPMYITYy IS BBIYHCICHUS
IO/ 1M OOKOBOMW MOBEPXHOCTH YCEUEHHOT O KOHYCA.

qyepes

KomOunanus Tel
BpallleHUsI 1 MHOTOTPaHHHUKOB.
MHOrorpaHHuK,  ONMCAHHBIN
OKOJIO cdepsl; chepa,
BIINCAHHAs B MHOTOIPaHHUK
WIH B TEJO BPAILEHU

AxTyanmu3upoBaTb (akTl W METOABl MJIAHHUMETPHH,
peJIeBaHTHBIE TEME, IPOBOIUTD AHAJIOTUU.

Pematp crepeomMeTpuuecKue 3a1a4y, CBA3aHHBIE C TEIAMU
BpalllCHUs, IIOCTPOCHUEM CEYCHMM Tel BpallleHus, C
KOMOMHALMAMU TeJl BpallleHUs ¥ MHOTOI'PDaHHHMKOB Ha
HaXO0XE€HUE T€OMETPUYECKUX BEIUYUH.

Hcnonb30BaTh MpHU pELIEHUU CTEPEOMETPUYECKUX 3a1ad
IUTaHUMETpUYEeCcKUe (PaKThl U METO/bl 3aJjaul Ha BBIUUCIIEHUE
1 JI0Ka3aTeIbCTBO.

MonemupoBaTh peanbHble CUTYallUH Ha SI3bIKE T€OMETPHH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM
I€OMETPUYECKUX OHATUI

O0BEMBI TEI

(5 4)

[TonsiTre 00 o0BEMeE.
OcHOBHBIC CBOWMCTBAa O0BEMOB
TEl.

O0BEM TUIIMHPA, KOHYCA.
O0BEM mapa u mIomaab

chepsl.

AxTyanmu3upoBaTh (PaKTBl W METOIBI
pesieBaHTHbIE TEME, IPOBOIUTH AHAJIOTUU.

BreiBoguTh, UCIONB30BaTh (POPMYIBl O0BEMOB: MPU3MBI,
UWIMHIpA, NHPAMHUAbl, KOHYCa; YCEUEHHOM NHUpaMHUAbl H
YCEUEHHOTO KOHYyCa.

Pemate crepeoMerpuyeckue
BBIYHCIICHUEM 00BEMOB.

@opMyIMpOBaTh  OMNPENEICHUE
IapOBOr0 CJ0sI, IIAPOBOr0 CEKTOpA.

[IpumensaTs  GopmMynbl  aJIss  HaXOXKICHUS
IIAPOBOI0 CErMEHTA, IIaPOBOr0 CEKTOpA.

Pemate cTepeomerpuyeckue  3aaayd,

IJIAaHUMECTPUH,

3aJa4r, CBA3AHHBIC C

mapoBoro CEerMcHTa,

00BEMOB

CBsI3aHHBIC C




00BEMOM II1apa U MI0MAABI0 Cepsl.

MO):[CJ'II/IpOBaTB PCAJILHBIC CUTYyalluU Ha A3bIKC '€OMCTPUH,
UCCIICIOBATh TOCTPOCHHBIC MOJEIH C HCIOJb30BAaHHEM
TeOMETPUYECKUX IMOHSTHI.

ITonoOHBIE Tea B
npoctpancTBe. COOTHOIICHUS
MEXITY TJTOIIAISIMA
MOBEPXHOCTEN, o0BéMaMu

HOIOOHBIX TEN

AxTyanmu3upoBaTb (PaKTBl W METOIBI
pesieBaHTHbIE TEME, IPOBOIUThH AHAJIOTHU.
Pemats  cTepeomerpuueckue — 3aJadd,  CBSI3aHHbBIE  C
COOTHOIIICHHEM OOBEMOB M TOBEPXHOCTEH MOMOOHBIX TEN B
IIPOCTPAHCTBE.

MonenupoBaTh peajibHbl€ CUTYallMH HA A3BIKE T€OMETPHH,
HCCIEN0BAaTh IOCTPOCHHBIE MOJAEIM C HCIOJb30BAHUEM
r€OMETPUYECKUX MTOHITUHI

IJIAaHUMECTPUH,

BexTopsl 1 BekTtop Ha miockocTH U B AxTtyamu3upoBaTb (akThl W METOABl MJIAHUMETPHH,
KOOpAMHATHI | mpocTpaHcTBe. ClOXKEHHE U | peeBAHTHBIE TEME, IPOBOIUTH AaHAJIOTUU.
B BBIUUTAHUE BEKTOPOB. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
MPOCTPAaHCTB | YMHOXKEHHE  BEKTOpa  Ha @dopmynMpoBaTh  NPAaBWIO  Mapajulelenuiena  MOpu
e (10 v) yucio. Pa3noxeHue BeKTOpa | CI0KEHUU BEKTOPOB.
o TpEM HEKOMIUIAHAPHBIM CxilafipIBaTh, BBIUUTATh BEKTOPHI, YMHOXKaTb BEKTOp Ha
BEKTOPAM. IIpaBuiio | 4ucio.
napajuieJIeuInena. N3y4aTh OCHOBHBIE CBOMCTBA ATUX OIEPALMI.
Pemenue 3anau, cBA3aHHBIX JaBatb  ompeneneHue IPsIMOYTOJbHON CUCTEMBI
C  NpPUMEHEHHEM  MpPaBWI | KOOPAUHAT B IPOCTPAHCTBE.
JIEHCTBUN ¢ BEKTOpaMu BbIpa3suTe KOOpAMHATHI BEKTOpa 4Yepe3 KOOPAUHATHI €ro
[IpsmoyrosnbHas  cucTeMa | KOHIOB.
KOOpJMHAT B IIPOCTPAHCTBE. BeiBoguTh, ucnonp3oBaTh (OpMydy UIMHBI BEKTOpa U
Koopaunatet BEKTOPA. | pPaCCTOSHUSA MEXIY TOUKAMU.
[IpocTeiimme 3aJ1a4n B BripaxaTh CkanspHOE NPOU3BEIECHHUE BEKTOPOB YEpE3 MX
KOOpJAMHATax. YToid MeXAYy | KOOPAUHATHI, BBIYMCIATH YIOJd MEXIY IBYMs BEKTOpaMH,
BEKTOPAMHU. CkanspHoe | IByMs IPSIMBIMHU.
IIPOU3BEICHUE BEKTOPOB. Haxomute yrom Mexay MHpsSMOM M INIOCKOCTBIO, YIOJ
Beluncnenne  yrioB  MexXAy | MEXAY ABYMS IUIOCKOCTSMM AHAINTUYECKHUMH METOJAMU.
MPSIMBIMH U TNTIOCKOCTSIMU. BoeiBouTh, MCHOMB30BaTh (POPMYIy PACCTOSIHUSL OT TOYKU
KoopanHaTHO-BEKTOPHBIM | 710 IIIOCKOCTH.
METOJ pu peleHnn
reOMETPUYECKUX 3a1a4
[ToBTOopenne, | OcHOBHBIE GUTYPHI, (HAKTHI, Pemate mnpocreiimme 3agaud Ha HaxOoXKIEHUE JIMH M
000011IeHNE U | TEOPEMBI Kypca IUJTAHUMETPUH. | YIJIOB B TE€OMETPUYECKHX (UTypaX, NPUMEHATb TEOpeMy
cucTemMaTu3a | 3ajayu IUIAHUMETPUU U [Tucdaropa, TeopemMbl CHHYCOB U KOCHHYCOB.
LUs 3HAHUN METOJIbl UX PELICHHUS. HaxonuTe niomaas MHOTOyrobHUKa, KpyTa.
(7 q9) OcHoBHbIC PUTYPBI, (HAKTHI, PacriozHaBaTh momoOHBIE (GUTYPHI, HAXOIUTH OTHOIICHUS

TEOPEMBI Kypca CTEPEOMETPUH.
3agady CTEpeOMETpUU U
MCTOAbI UX PCHICHUSA

JJIMH U IUIOIIAJIEN.
I/ICHOJ'IL?;OBaTb HpI/I pel_HeHI/II/I CT€p€OM€TpI/I‘-IeCKI/IX 3a1a4
q)aKTLI " MCTOIbI HJ'IaHI/IMeTpI/II/I
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KAJEHIAPHO-TEMATHYECKOE IIJIAHUPOBAHME 10 kinacc, reoMeTpust

N aTa Tema ypora
] mmaH | daxT
BBenenue B crepeomerpuio - 10 yacon
1. OCHOBHBIC TTOHATUS CTEPEOMETPUHN: TOUKA, TIPSIMas, TIII0OCKOCTD,
POCTPAaHCTBO
2. [TpaBuia n300paskeHUsI Ha pUCYHKaX: U300pakeHUs TJI0CKOCTEH,
mapaieIbHBIX NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3. [TonsTHs: nmepecekarouecs MiI0CKOCTH, MepeceKarouecs npsmas u
MJI0CKOCTh
4. 3HAKOMCTBO C MHOTOTPaHHUKAMHU
5. N306pakeHrne MHOTOT' PAHHUKOB Ha PUCYHKAX
6. N3006pakeHne MHOrOr paHHUKOB Ha TPOEKIIMOHHBIX YepTekKax
7. Ky0, ero pa3Béprku u Mojeau
8. [Tupamupa, e€ pasBEPTKU U MOAEIU
9. CeueHHst MHOT OTPaHHUKOB
10. Koumponwvnasn paboma Nel no meme «Bsedenue ¢ cmepeomempuio»
Ilpamwie u nnockocmu 6 npocmpancmee. Ilapannenvsnocms npamoix u naockocmeii - 12 uacoe
11. B3anmHoe pacnoioxkeHHne NpsMbIX B IPOCTPAHCTBE
12. [TapanienbHble IpsIMbIE B TPOCTPAHCTBE
13. [TapaniaenbHOCTh TPEX MPSMBIX
14. [TapannenbHOCTh MPSAMON U MIIOCKOCTH
15. VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU
16. YT01 MeX1y NpSIMBIMH B IPOCTPAHCTBE
17. [TapannenbHbIE IIOCKOCTH, UX CBOMCTBA
18. Terpasrap
19. Ky©6
20. [Tapannenenumnen
21. ITocTpoeHue ceueHuit
22, Konumponvnan paboma Ne2 no meme «Ilpamsie u nnockocmu 6
npocmpancmee»
IlepnieHAUKYJISIPHOCTH NPSAMBIX M IJIOCKOCTEH - 12 yacoB
23. [leprnieH uKyIIsIpHBIE TIPSIMbIE B TPOCTPAHCTBE
24. [Ipsimble, napajuienbHbIe MIOCKOCTH
25. [Ipsimble, epneHuKyIIsIpHBIE K IITOCKOCTH
26. [Tpu3Hak neprneHauKyJISpPHOCTH NPSIMOU U MJIOCKOCTH
27. Teopema o npsiMOid, IEPIICHAUKYISIPHOMN TIOCKOCTH
28. IleprieHAuKyIIIp U HAKJIOHHbBIE
29. PaccrositHue ot TOUKHM 10 MIIOCKOCTH
30. PaccTosiHue ot mpsiMOi 0 IIIOCKOCTH
31. Haxoxxenue yrioB MeX/1y CKpeIMBaIOIIMICS IPSIMBIMH B Ky0e
32. HaxoxxneHnue yrioB Mexy CKpEeIMBAIOLIIMMICS MPSMBIMH B THUPaAMUJIC
33. Penienue 3agau
34. Koumponvnan paoboma Ne3 no meme «IlepnenOuxkyniapHocmos npamvix u
niockocmen»
Yrubl Mexay NpPAMBIMH M IUIOCKOCTSAMH - 10 yacoB
35. Yroia Mexay IpsiMON U INTIOCKOCTBIO
36. JIByrpaHHsblii yron
37. JIMHEHBIN yroJ IByrpaHHOro yria
38. [lepnieHAUKYIISIPHOCTh TIIOCKOCTEH
39. [Ipu3Hak neprneHauKyJIspHOCTH IBYX IJIOCKOCTEN




40. Haxoxnenue yriioB Mexay IJIOCKOCTSIMU B KyOe
41, HaxoxxeHnue yrioB Mex1y MIOCKOCTSIMU B TUPAMHUJIE
42, Teopema o TpEX meprneHANKYIApax
43. Pemenue 3anau
44, Konmponvnaa paboma Ned no meme « Yenvt mesrcdy npamoimu u
naockocmamuy
Mnozozpannuku - 10 uacoe
45. [Tonatue MHOTOrpaHHHKA
46. IIpu3ma: npsiMast U1 HaKJIOHHAs
471. BokoBast 1 1moJiHast MOBEPXHOCTh NPU3MBI
48. [IpsiMOyT OJIBHBIN NapajuIeJIeNUNEN U €r0 CBOWCTBA
49, [Tupamua
50. ITonHast TOBEPXHOCTH MUPAMUIBI
51. [TpaBunbHas U yced€HHASI TUPAMHUJIBI
52. [TpaBiIbHBIE MHOTOTpAaHHUKHU
53. CuMMeTpus B IPOCTPAHCTBE: OTHOCUTEIBHO TOUYKHU, MPSIMOM, TIIOCKOCTH
54, Konmponwvnasa paboma NeS no meme « Mnozozpannuxuy
O0BbEéMbI MHOTOTPAHHUKOB - 8 4acoB
55. [Tonstue 00 00bEME
56. OCHOBHBIE CBOHCTBA 00BEMOB
57, O06béM nmapasuienenumena
58. O0BEM MUpPaMHKIBI
59, O0BEM NTPU3MBI
60. Boruncnenne 065EMOB Ten
61. Pemenue 3anau
62. Hmozosas ammecmayusn. Konmponvnas paboma No6
IloBTOpeHue - 8 yacon
63. IlocTpoeHue ceueHnii B MHOTOrpaHHUKE
64. Brruncienne pacCTOSHUN MEXAY IBYMsI TOUKAMHU, OT TOYKHU 0 IPSIMOKN
65 Brruncnenue pacCTOSHUN: OT TOUKHU JI0 TIIIOCKOCTH, MEXIY
CKPEIIMBAOIAMUCS MTPSIMBIMH
66. Brluucienne yrioB MexJy CKpelyBaloIUMUCs TPSIMBIMU
67. Brluucnenue yrioB Mexy NpsMON U IJIOCKOCTBIO
68. Brruuciienre yriioB Mexay MmiI0CKOCTSIMHU

KAJIEHJIAPHO-TEMATUYECKOE IIMIAHUPOBAHMUE 11 kiacc, reomerpusi

| b, (PN

oara

| Tema yporka




I1J1aH

(dakt

Tesa Bpamenus - 12 yacos

1. Cdepa n map. Ilnomans noBepxHoCTH ChEps
2. B3aumHoe pacronoxenue chepbl U IIOCKOCTH
3. KacarenbHast II1ockocTh K cepe
4, Ceuenus mapa
5. Humiaap
6. [Tnomaas 6OKOBOM M TTOJTHON TOBEPXHOCTH MUITUHAPA
7. CeueHus TUIUHIIpA
8. Konyc
9. [1nomaas 60KOBOI U MOJHON MOBEPXHOCTH KOHYCa
10. CeueHust KOHyca
11. KomOuHanus Ten BpalieHns 1 MHOTOTPaHHUKOB
12. Konmponwvnaa paboma Nel no meme « Tena epawienus»
O0béMbI TeJ1 - S yacoB
13. ITonstue 06 00bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEJL
14. O06BEM MIMHIpa
15. O06bEM KOHYCa
16. O0BEM mapa, MapoBOro CErMeHTa, MAapOBOr0 CEKTOpa
17. Konmponsnasn paboma Ne2 no meme « Qovémubt men»
BekTopb! M KOOpAMHATHI B IpocTpaHcTBe - 10 yacoB
18. BekTop Ha miockocTu u B ipoctpanctBe. CI0KeHNE U BHIYUTAHUE BEKTOPOB
19. YMHOXKEHHE BEKTOPa Ha YHUCIIO
20. Paznoxenue BekTopa no TpEM HEKOMIUJIaHApHBIM BekTopam. [IpaBuio
mapauienenumnena

21, Pemenue 3aiay, CBSI3aHHBIX C IPUMEHEHUEM MPaBUJI IEHCTBUM C BEKTOpaMu
22. [IpsimoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BeKTOpa
23. [IpocTelimme 3agaun B KOOpAMHATAX
24. VYron mexnay BekTopamu. CKaJsipHOE TPOU3BEEHUE BEKTOPOB
25. BrrancneHne yrioB Mexay IpsIMBIMH U TTOCKOCTSIMU
26. KoopanHaTHO-BEKTOPHBIN METOJ] TPH PEIICHUU TE€OMETPHYECKUX 3a1a4
27. Hmozosas ammecmayusn. Konmponvnas paboma Ne3

IloBTOpeHMe, 06001IeHNE U CHCTEMATU3AIUs 3HAHUI - 7 YacoB
28. CedeHMsI MHOT OTpaHHUKOB
29. HaxoxxneHue yrioB Mexy CKPEeIHBAIOIIMIECS TIPSMBIMH
30. HaxoxxeHnue yrioB Mexy MJIOCKOCTIMU
31. Brruncnenue niomaaei MHOrorpaHHUKOB
32. Brruncnenne 066EMOB Ten
33. [Tnomaam NOBEpXHOCTEH TEJ BpalleHus!
34. OO0BEMBI TeJ BpallleHus
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