CornacosaHo:
Meparornyeckuit coser
Mpotokon Ne01

«02» 09. 2024 r.

Alnsy .\

N SETEEI
v QEREP

PABOYAA NPOrPAMMA

yuebHoro npeamera «eometpua» ana 10-11 knaccos ocHoBHOro 06Lwero

obpasoBaHua Ha 2024-2025 yuebHbilt rog,

R

Tl OER I

™

m . AR



Henan n3yyeHust yueOHOro Kypca

BaxxHocTh yueOHOT0 Kypca reOMETPUH Ha YPOBHE CpeHET0 001Iero oopazoBanus o0ycloBIeHA
MPAKTUYECKON 3HAYMMOCTBIO METAPEIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB 00YUEHUS TEOMETPHUHU B
HaIPaBIICHUH JIMYHOCTHOTO Pa3BUTHUS 00yJaromuxcs, GopmMupoBanust GyHKIIMOHATHLHOW MaTEMaTHIECKOM
IPaMOTHOCTH, H3yUYCHHSI IPYTUX YUCOHBIX TUCIUIUIMH. Pa3BuTHe y ydanmxcs MpaBWIbHBIX MIPEICTABICHUHN O
CYUIHOCTHU ¥ MPOUCXOKIECHUN T'€OMETPUUECKUX aOCTpaKIMii, COOTHOLICHUH PEAIbHOTO U UJICAIBHOTO,
XapakTepe OTpaKeHUs] MaTEMAaTUYECKON HAyKOM SIBIICHUI U IIPOLIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU B
CUCTEME HayK M pOJIM MaTeMaTUYECKOT0 MOJICIIMPOBAHMS B HAYYHOM MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET
(hOpPMUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS yUAIIUXCS, & TAK)KE KAYECTB MBITIUICHUS, HECOOXOAMMBIX TSI
a/larTaliuy B COBPEMEHHOM OOIIECTBeE.

['eomeTpus siBIII€TCSI OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEeIHEro o0IIero oopa3oBaHus, TaK Kak
o0ecrieurBaeT BO3MOXKHOCTb H3Y4YEHMsS] KaK JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAamnpaBlICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jloruueckoe mblluieHne, GopMUpyEMOe MPU U3Y4EHUU 00yUYaIOITUMHUCS MOHATHITHBIX OCHOB T€OMETPUUI
Y TIOCTPOEHHUH LIETIOYKH JIOTHYECKUX YTBEPKIACHUM B X0JI€ PEIICHHS T€OMETPUUECKUX 3aa4, YMEHUE BbIJIBUTaTh
U ONPOBEpraTh rUNoTe3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS P PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIHKJIa,
B YaCTHOCTH M3 Kypca (PU3HKH.

YMeHne OpUeHTUPOBATHCA B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00JIACTAX EATEIbHOCTH
yenoBeka. OpreHTaIus YeI0BeKa BO BpEMEHH U ITPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOIO
ObITHS, OopMa OTPAKEHUSI OKPYKAIOILIET0 MUPA, YCIOBUE YCIEIIHOTO O3HAHMS U aKTUBHOTO IIPeoOpazoBaHus
nercTBuTenbHOCTH. OnIeprpoBaHUEe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSET pa3Hble BUbI YICOHOU U
TPYJIOBOM AESITENLHOCTHU, SBISETCS OAHUM U3 MPO(PEeCcCCHOHANTBHO BaXKHBIX KaueCTB, IOITOMY aKTyajibHa 3a7aua
(dhopMUpOBaHHS Y 00YUAIOITNXCS TPOCTPAHCTBEHHOTO MBIIIICHHUS KaK PA3HOBUIHOCTH O0OPAa3HOTO MBIIIICHHS —
CYILIECTBEHHOT'O KOMIIOHEHTa B MIOJIFOTOBKE K MPAKTUYECKON AESITETbHOCTH IO MHOTUM HalpaBICHUSIM.

Ilenp ocBoeHmsI mporpamMmbl ydeOHoro kypca «['eomerpusi» Ha 0a30BOM ypoBHE OOydYeHUS —
o0mieoOpa3oBarenbHOoe W OOLIEKYIbTYpHOE pa3BUTHE OOyYaroIIUXCs uepe3 o0ecrneyeHHe BO3MOKHOCTH
MPUOOPETEHUsT W HWCIOJIB30BAaHUS CHUCTEMATHUYECKUX TEOMETPUYCCKUX 3HAHWH WM JEUCTBUH, CHCIH(PHUIHBIX
TrE€OMETPUH, BO3MOKHOCTH YCIICITHOTO MPOJOHKEHHUsT 00pa30oBaHUS IO CIEHUATbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCTIOJI30BAHHEM T'€OMETPHH.

[TporpamMma o reomeTpun Ha 6a30BOM YpPOBHE IpeIHa3HAueHa JJIsl 00YYaroMIMXCs CPeIHEH MIKOMbI, He
WCHBITHIBABIINX 3HAUUTENbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOro oOmiero oOpasoBaHus. Takum oOpazom,
oOyuatomuecss Ha ©0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHEe YMEHHS, CBS3aHHBIE CO
cnenuduKoil TeOMETpUU W HEOOXOAUMBIC NJIs KU3HH B COBpeMeHHOM obOmiectBe. Kpome 3TOro, oHU HMEIOT
BO3MOXXHOCTh HM3y4UTh TE€OMETpPHIO Ooyiee TIyOOKO, €ClAM B JalbHEWUIIEM BO3HHKHET HEO0OXOIUMOCTH B
T€OMETPUUYECKHUX 3HAHUSIX B MPO(HECCUOHATBLHOM NEITEIbHOCTH.

JocTuxkeHne 1enr OCBOCHUS MPOrpaMMbl 00ECIeYHBAETCS PEIIeHHEM COOTBETCTBYIOIIUX 3ajad.
[TpuopuTeTHBIMU 3a1a4aMu 0CBOeHUS Kypca «['eomeTpum» Ha 6a30BoM ypoBHE B 10—11 Kimaccax sIBISIFOTCS:

e (GopMupOBaHHE MPEJICTAaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM KYJIbTYPhl W OCO3HAaHHE €&
B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (QopMupOBaHHE TIPEJICTaBICHHs O MHOTOTpAaHHUKAaX M TelaxX BpalleHWs Kak O BaKHEWIInX
MaTeMaTUYeCKUX MOJIEISIX, TTO3BOJISIONINX OMKUCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUSI OKPYXKAIOIIETO MUPA;

e (GopMupOBaHHE YMEHHMs paclo3HaBaTh Ha YepTekKax, MOJENAX U B pealbHOM MHUpPE MHOTOTPAHHUKU U
TeJa BpalleHHUs;

® OBIIAJICHHE METOJIaMU PELICHUS 3a7a4 Ha MOCTPOSHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;

® (hopMHUPOBaHHE YMEHHS OTIEPHPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOTPAaHHUKAaX M TEJIaX BpaIleHUS U
X OCHOBHBIMU CBOWCTBAMU;

® OBJIQJICHHE AJITOPUTMAMHU PEIIEHUsS OCHOBHBIX THIIOB 3aja4; (OPMHUPOBAHWE YMEHHS MPOBOIHTH
HECJIOJKHBIE JIOKA3aTeJIbHbIE PACCYKJIECHUS B X0JI€ PEIICHUSI CTEPEOMETPUUYECKUX 3aa4 U 33]1a4 C TPaKTUYECKUM
COJIEp’KaHUEM;

® pa3BUTHE WHTEIJICKTYyadbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs, TMO3HABATEIbHOM
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (QPYHKIHMOHAIHHON TPaMOTHOCTH, PEIEBAHTHONH TE€OMETPHH: YMEHHE paclo3HaBaTh
MIPOSIBJICHUSI TEOMETPHUECKUX TTOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B PEATbHBIX KU3HEHHBIX CUTYAIUAX U TIPU
W3YYCHHUH JPYTHUX Y4EOHBIX MPEIMETOB, TPOSBICHUS 3aBUCIMOCTEN M 3aKOHOMEPHOCTEH, GOpMYyITHUPOBATh UX HA
SI3BIKE TEOMETPHUH U CO3JaBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHSATh OCBOCHHBIN T€OMETPUUECKHUH armapar s
pelieHus: IpaKkTUKO-OPUEHTHUPOBAHHBIX 33/a4, MHTEPIPETUPOBATh U OLIECHUBATH MOJTYYEHHBIE PE3YIbTAThI.



OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIOYEHHE B KypC CTEPEOMETPUM B Hadajie ero
W3YYCHHUS 3a/1a4, pelIacMblX Ha YPOBHE WHTYUTHBHOTO MO3HAHUS, W ONpPEISIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIEHUS, CTUMYIUPYET
MPOTEKAHNE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JaJIbHEHIIEMY U3yUEHHUIO MPEIMETA.

[Ipenmourenue oTaaTcs HAMIAIHO-KOHCTPYKTUBHOMY METO1Y OOyUY€HUSsl, TO €CTh TEOPETUYECKUE
3HaHUS UMEIOT B CBOCM OCHOBE YyBCTBEHHOCTh MIPEIMETHO-TIPAKTUUECKON JesiTeIbHOCTH. PazButue
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y YUaIUXCsI B Kypce CTepeOMETPUH MPOBOAUTCS 3a CUET pElIeHUs 3a/1a4 Ha
CO3JIaHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 HA ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMU 00pa3amu. Co3anue
o0pa3za MpOBOJUTCS C OMOPOM Ha HATJISHOCTD, @ ONIEPUPOBAHKE 00PA30M — B YCJIOBUSX OTBJICUCHUS OT
HarJISIZIHOCTH, MBICIIEHHOT'O U3MEHEHUS €0 UCXOIHOTO COACPIKAHUS.

OCHOBHBIE coJiepxaTeNbHbIe TUHUM Kypca «I'eomeTpun» B 10—11 kinaccax: «MHororpanHukny, «IIpsmbie
Y IUIOCKOCTHU B MPOCTpAHCTBEY, «Tena BpamieHus», «BeKTopsl 1 KOOPAUHATHI B MPOCTpaHCTBE». DopMupoBaHue
JIOTUYECKUX YMEHUN pacmpenensercs He TOJBKO MO COJEp)KaTeNbHbIM JIMHUSM, HO U MO rojaM oOydeHus Ha
YpOBHE CpeTHETO 00IIero 00pa3oBaHusl.

Copepxanne oOpa3zoBaHHUsl, COOTBETCTBYIOIIEE ITPEIMETHBIM pe3yiibTaTaMm ocBoeHus [IpumepHoii paboyeit
MPOrPaMMBbI, PaCHpPEeIEHHBIM 0 ToJaM OOYYCHHs, CTPYKTYPHPOBAHO TAaKMM OOpa3oM, 4YTOOBI OBJAJCHUE
F€OMETPUYECKUMU TOHATUSMH W HaBbIKAMH OCYIIECTBISUIOCH IOCJIENOBATeIbHO M IOCTyHaTellbHO, C
COONIFOZICHHEM TIPHHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCh B OOMIYIO CHCTEMY
TE€OMETPUUYECKUX MPEACTABICHUN 00yUarouXcsl, pacupss U yriayousis e€, o0pa3ysi IpoyHble MHOXKECTBEHHbBIE
CBSI3H.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B YueOHOM 1u1aHe Ha U3y4eHHE T€OMETPHH OTBOAMTCS HE MeHee 2 y4eOHBIX yacoB B Henenmo B 10 kiacce
u 1 yuebHOro yaca B Hefento B 11 kimacce, Bcero 3a Ba roja o0ydenus He meHee 102 yueOHbIX yaca.
IInanupyemMsblie npeaMeTHble pe3y/ibTaTbl ocBoeHHs [IpuMepHoii padoyeii nporpammel Kypca (1o rogam
00y4eHmst)

[IpenmerHbIe pe3ynbTaThl W3YUEHHs] TEOMETPUM Ha 0Aa30BOM ypOBHE OPHUEHTHPOBAHBI HAa JTOCTH)KEHUE
YPOBHSI MaTeMaTH4eCKOW IPaMOTHOCTH, HEOOXOJUMOTO0 /Jisi YCHEIIHOTO PElIeHUs 3a/lad B PEabHON KU3HU U
CO3/1aHKE YCIOBHUM JUIsl UX OOIIEKYIbTYPHOI'O Pa3BUTHS.

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

10 knacc

OnepupoBath MOHATHAMU: TOUKA, PsMas, INIOCKOCTb.

[IpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3ajau.

OnepupoBarh NOHATUAMU: MAPAJLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U TIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHSATUSMHU: ABYIPAHHBIM Yroj, TpaHH JBYTPAaHHOTO Yyria, pedpo ABYTPaHHOTO YIJa;

JIMHEWHBIN yroJl JBYTPAHHOIO YIJIa; IpaJlyCHas Mepa ABYTPaHHOTrO yIJa.

e OmepupoBaTh TOHITHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBIMYKIBIA MHOTOTPAHHUK, 3JICMCHTHI
MHOTOTpaHHUKA, MPABUIILHBIA MHOTOTPAaHHHUK.

e Pacmo3HaBaTh OCHOBHBIE BHbl MHOTOTPAHHUKOB (TIMpaMua; MpU3Ma, IPSIMOYTOIBHBIN Mapalienenumnes,
Ky0).

e KnaccuguuupoBaTts MHOIOIpaHHUKH, BBIOUPAst OCHOBAHUS [T KJIacCU(UKALMHU (BBITYKIIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; TIPABUILHBIE MHOTOTPAHHUKH; TIPSIMBIE U HAKIIOHHBIE TIPU3MBI, MTAPAJIIEIICTIUTIC B ).

e OnepupoBaTh NOHATUSAMU: CEKYILAs IUIOCKOCTh, CEYEHNE MHOIOIPAaHHUKOB.

e OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHH, UCTIONB3YS METO/I CJIEIOB.
¢ CTpOUTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

e Pemath 3amaun Ha HAXOXKJIEHHWE T€OMETPUYECKUX BEIWYUH MO o0Opa3laM WIH aJrOpUTMaMm, MPUMEHSS
M3BECTHBIE aHAIMTUYECKHE METO/bI IPU PEIICHUU CTaHAApPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYMCIICHUE
paccTOsSHUM MEXJIy JBYMS TOYKaMH, OT TOYKH JO MpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEIMBAIOIUMUCS TPSIMBIMHU.

e Pemarh 3amaun Ha HaX0XJIEHUWE T€OMETPUUECKHMX BEJIMYMH MO 00pa3laM WM alropuTMamM, MpUMeEHss
W3BECTHHIE aHAIMTUYECKHE METOMBI TIPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHYECKUX 3a/1ad Ha BBIYUCIICHUE



YIJIOB MEXAY CKpPEIIMBAIOIIUMHUCSA MPSIMBIMH, MEXKIY NPSIMOM M IIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH,
JBYTPAaHHBIX YTJIOB.

Bbruucnate 00bEMBI M TUIOIAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpH3Ma, MUpaMHIa) C MPUMEHEHHEM
¢dbopMys; BBIYHMCIATH COOTHOUIGHUSI MEXKIy IUIOIAAAMH IIOBEPXHOCTEH, 00BEMaMM MOJOOHBIX
MHOTOTPaHHHUKOB.

e OnepupoBaTh MOHATUAMHU: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IIIOCKOCTh CHMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CHMMETPUU (UTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATh HHPOPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKIX
¢burypax, npeacTaBICHHYIO Ha YepTekKax U PUCYHKaX.

o [IpumensTp reoMeTpuueckue (aKThl JUIS PEMICHHS CTEPEOMETPUYECKUX 3ahad, MPEAIoIararoiiiux
HECKOJIbKO II1aroB PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsATH TpOCTEHINEe MPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI MpPHU
PELICHUH CTEPEOMETPUIECKUX 3a/1ad.

e [IpuBOAMTE MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/IC U KU3HU, PACIIO3HABATH POSBICHNE
3aKOHOB I€OMETPUU B UCKYCCTBE.

[IpuMeHSATh TOJYYEHHBIC 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH peEalbHbIE CUTYAllMM M TPUMEHATH
U3y4CHHBIC TOHATHS B TIPOLECCE IMOMCKA PEIICHHUS MaTeMaTHYeCKH COPMYIHMPOBAHHOH MPOOIEMBI,
MOJICIIMPOBATh pEaJTbHbIE CHTYyallMd Ha S3BIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE MOJIENN C
UCIIOJIb30BAHUEM I€OMETPUYECKUX MMOHATUI U TEOpEeM, anmapara ainreOpbl; peimaTb NpakKTUIecKue 3a/1a4u,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUECKUX BEITHYHH.

Conep:xanue yueOHoOro kypca (mo rogam o0ydeHusi)

10 xknacc

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATUSI CTepeoMeTpuHu. Touka, mpsiMas, IUIOCKOCTh, TpocTpaHcTBo. Ilonarue o6
AKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3anMmHOe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECs, IapajUlebHbIE H
CKpeluuBaromuecs npsamsele. [lapanienbHOCTh IPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapaJUIEIbHbIEC NIPSMBIEC B
IIPOCTPAHCTBE; NAPALIEIBHOCTD TPEX MPAMBIX; TAPAIIIEIIBHOCTD MPSIMON U INIOCKOCTHU. Y TJIBI C COHAIIPABICHHBIMU
CTOPOHAMU; yroJl MEXy NpsAMBIMU B IpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: NMapajlIeIbHbIE IJI0OCKOCTH;
CBOICTBa NapayuleNabHbIX MIockocTel. [Ipocreiinyie npocTpaHCTBEHHbIE GUTYPBI HAa TUIOCKOCTH: TETPAdp, KYO,
napajuleJeuIe]; IOCTPOCHUE CEUCHU.

[lepnieHAUKYISAPHOCTh MPSIMOW U IUIOCKOCTH: MEPIEHIUKYISIpPHBIE MpsIMble B MPOCTPAHCTBE, NMpPSMBbIE
NapajuleJIbHble M NEPIEHAMKYJSAPHBIE K IUIOCKOCTH, NMPU3HAK MEPHEHAUKYISIPHOCTH HPSIMOW M IUIOCKOCTH,
TeopeMa O MPSAMOH NEPIEHAUKYIIPHON MIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIoJl MEXAY IPSIMOM U IJIIOCKOCTBIO;
JBYTPAHHBIN YTOJ, IMHEWHBIA YrOoJl ABYTPAHHOTO yria. [lepneHaquKymsp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 110
IUIOCKOCTH, PAacCTOSIHME OT MPSIMOM /10 IJIOCKOCTH, MPOEKIUs (Urypbl Ha IJIOCKOCTb. IleprneHauKynspHOCTb
IJIOCKOCTEM: IPU3HAK MEPIIEHIMKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX nepneHauKyIspax.

MHuororpaHHuKHu

[TonsiTue MHOTOTrpaHHHMKA, OCHOBHBIE DJIEMEHThl MHOTOTPAHHHKA, BBINYKJIblE M  HEBBIMYKJIbIE
MHOTOTpaHHUKH; pa3BEPTKa MHOTrorpaHHuka. [Ipuzma: N-yronbHas npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; TIPAMast
U HaKJIOHHAas MpuU3Mbl, OOKOBas M TMOJHAs IOBEPXHOCTh MNpu3Mbl. [lapamnenenumnesn, NpAMOYTrOIbHBIN
napajJiesienunes] u ero cBoiicrtea. [lupamuna: N-yroapHast nupamMua, rpaHd ¥ OCHOBAaHHE MUPaMUIbl; OOKOBas U
MOJIHAsl TOBEPXHOCTh MUPAMU[bI; MpPaBUIbHAS W yceu€HHas NHUpaMuAa. DJIEMEHThl NPU3Mbl U HHUPAMUBL.
IIpaBriibHBIE MHOTOTpaHHMKH: IMOHSITHE NPAaBUIBHOTO MHOIOIDAHHHUKA; MpaBUJIbHAs NpHU3Ma U IPaBHIbHAs
MMpaMK/ia; IpaBUIbHAS TPEyrojibHas MUpaMUa U MpaBUWIbHBIN TeTpadip; KyO. [IpeacraBienue o mpaBHIIbHBIX
MHOTOTpaHHHUKaX: OKTa’dap, N0AEKadip U ukocadap. CedeHus Npu3Mbl U TUPAMUBL.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUU B IUPAMHUJaX, NapaJuIEIEIUIE1aX, IPaBUIIbHBIX MHOTOIPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHainu, yrisl. [lnomaas 60KkoBOH MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIOIIA/b OCHOBAHUHN, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.
[Tnomans GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHOM MUpPaMH[bI, TEOpeMa O IUIOUIaJNd YCEYEHHOU
nupamubl. [lonarue 06 06béme. OOBEM NUpaMuIbl, IPU3MBIL.

[TogoGubIe Tena B mpocTtpancTBe. COOTHOMICHHS MEXTY TIJIOMAIIMU MTOBEPXHOCTEH, 00bEMaMK
MOJIOOHBIX TE.



TemaTuueckoe mIaHUpPoOBaHUe y4eOHOro Kypca (1mo rogam o0y4deHust)
10 kaacc (68 yacoB)

HasBanue OcHoBHOE cofiep:kaHue OcCHOBHBIE BU/IbI JESATEIbHOCTH YYaIIUXCsI
paszgena
Beenenne B | OCHOBHBIC IOHSATHS AKTyanu3upoBaTb (AaKThl W METOIbl  IUIAHUMETPHH,
CTEPEOMETPHU | CTEPEOMETPHUH: TOUKA, MpsMasi, | PEJIEBAHTHBIC TEME.
10 IUIOCKOCTB, IPOCTPAHCTBO. [Tonmy4ath mpeacTaBIeHHUs O MPOCTPAHCTBEHHBIX (QHUTypax,
(10 9) [IpaBumna n3obpaxkeHus Ha pa3duparthb MpocTenire IpaBuiIa H300paskeHus 3TUX QUTYp.
PUCYHKaX: H300pakeHUs N300pakaTh NPsIMYIO U MJIOCKOCTh HA PUCYHKE.
IUIOCKOCTEH, MapalieIbHbIX Pacrnio3HaBaTh MHOTOTpPaHHUKH, THPAMHy, KyO, Ha3bIBaTh
HPSIMBIX (OTPE3KOB), CEPEUHBI | UX TIEMEHTBHI.
otpeska. [lonsus: Jenatp pucyHOK Ky0a, MHpamMHIbl, HAXOAWUTh OIIMOKH B
NePECEeKAIOIINECs MIIOCKOCTH, | HEBEPHBIX U300PaXKEHHUSX.
NepeceKaroImuecs npsmast u 3HaKOMHUTBCA C CEUYEHHSMH, C METOJIOM  CJIENOB;
IJIOCKOCTb. UCIOJIb30BATh JUIs IOCTPOEHUS CEUEHHSI METO/L CIIE/I0B, KPATKO
3HaKOMCTBO C | 3aMCHIBATh MIATH MOCTPOCHHSI CEYCHUSI.
MHOTI'OI'paHHUKaMH, Pacnio3HaBaTh BHJ CeUeHHMs U OTHOILEHHH, B KOTOPBIX
n300pakeHue ceueHue JeIuT pedpa Kyda, HaXOJUTh IJIOLIAdb CEUYCHHUSI.
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Hcnonb3oBarte mojgo0Me MpU peLIeHMHM 3aJad  Ha
Ha TPOEKIMOHHBIX YEPTEXaxX. | MOCTPOCHUE CEUCHUI.
HauanbHble cBeieHus 0 KyOe u 3HaKOMHUTbCA  C  aKCMOMAaTMYECKHMM  IOCTPOCHUEM
nupaMpzie, WX pa3BEPTKH H | CTEPEOMETPUH, C AKCHOMAMH CTEPEOMETPHH H CIICICTBUSIMH U3
MO/IEJIH. CeueHus | HUX.
MHOTOTPAaHHHUKOB. WnnrocTpupoBaTh aKCHOMBI PUCYHKaMHU M MPUMEPaMU M3
[TonATHEe 00 aKCHOMATHUYECKOM | OKpY’Karollel 00CTaHOBKU
HOCTPOGHUH  CTEPEOMETPHH:
aKCUOMBl ~ CTEPEOMETPUM U
CIICICTBUS M3 HUX
ITpsimble u | B3aumnoe pacroyio’xeHue AkTyanu3upoBaTb (akThl W METOJbl IUIAHUMETPHH,
IUIOCKOCTH B | IPSAMBIX B TMPOCTPAHCTBE: | PEJICBAHTHBIC TEME, IIPOBOANTH AHAJIOTHH.
IIPOCTPAHCTB | MEepeceKaroIuecs, IlepeuncasTb BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHUS ABYX
e. napasulenbHbIe U | IPSIMBIX B IPOCTPAHCTBE, MIUTFOCTPHPOBATH UX Ha MIPHMEpPaX.
[TapannenbHo | CKpeLMBaroIuecs npsmble. JlaBaTb  ompeiereHHE  CKPEIIMBAIOUIMXCS  HPAMBIX,
CTh IpsAAMBIX U | [lapamiensHOCTh MPSAMBIX U (GbopMyIHpOBaTh TPU3HAK CKPEIIMBAIOMIMXCS TPSMBIX H
IUIOCKOCTEH | TJIOCKOCTEH B MPOCTPAHCTBE: MPUMEHSTH €r0 IPU PEIICHUH 3a/1a4.
(12 9) MapajuieIbHbIE NPSIMBIC B Pacnio3naBaTe mpu3My, Ha3bIBaThb €€ DIIEMEHTHI.

MIPOCTPAHCTBE; NapauIeIbHOCTh
TPEX MPSAMBIX; HAPATIIETbHOCTD
MPSAMOU U TUIOCKOCTH. YTJIBI €
COHAITPABJICHHBIMU CTOPOHAMMU;
YTOJI MEXy IPSMBIMU B

MIPOCTPAHCTBE.
[TapamenbHOCTh IIJIOCKOCTEM:
napajuieiabHbIe IIJIOCKOCTH;
CBOMCTBA napauIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimue

MIPOCTPAHCTBEHHbIE (QUTYPHI Ha
IUIOCKOCTH:  TeTpa’ap, Kyo,
MapajvieenuIe; MOCTPOECHUE
CEUCHUM

Ctpouth ceueHHs MPU3MbI Ha TOTOBBIX YEPTEkKAX.

HCpC‘II/ICJ'ISITI) BO3MOJKHEIE CITOCOOBI B3aMMHOTO
PacrosoKeHus NPSIMOH U INIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIME IIPUMEPBI U3 PEAILHOMN KU3HU.

JlaBaTh  ompezneneHue  MapaUIEIbHOCTH  NPSMOM U
IJIOCKOCTH.

@opMynMpoBaTh NPU3HAK MNApPAJUIETBHOCTH MpPAMOM H
IUIOCKOCTH, YTBEP)KIEHHE O NpsIMOM MepeceyeHHsl JBYX
IJIOCKOCTEH, MPOXOAAIIMX Yepe3 NapaljIesIbHbIE NIPSIMBIE.

Pemarp mpaxkThueckue 3ajaud Ha MOCTPOEHUE CEYCHHM
MHOT'OTpaHHUKA.

OOBSICHATD CiTydan B3aUMHOTO PacOJI0KEHUS III0OCKOCTEH.

[laBaTb  ompeneneHHe — MapajuIeIbHBIX  IJIOCKOCTEH;
MIPUBOJUTH TPHUMEPHI U3 PEATBHOW JKMU3HM M OKPYKAOLIEH
00CTaHOBKH, WUTIOCTPUPYIOIINE NapaljIeIbHOCTh
IIJIOCKOCTEM.

Hcnonp30BaTh NPU3HAK MapaJIENbHOCTH ABYX IIJIOCKOCTEH,
CBOIMCTBa NapauIeIbHBIX MJIOCKOCTEN MpHU PEIIeHUH 3a7ad Ha
IIOCTPOCHHE.




OOBSICHSTD, YTO HA3bIBACTCSI NMapaAIICIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIIIOJIHAETCS IPOEKTUPOBAHNE
(buryp Ha TI0CKOCTb.

N300pakaTh B TapayIeNbHOW TMPOEKLUUU pa3IUYHbIE
reoMeTpuyeckre (GUrypsl.

MopennpoBaTh peajibHbIE CUTYallUM HA SI3BIKE T€OMETPUH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIU C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TTOHATHM.

Hcnonb30BaTh Npy pelIeHUH 3a/1a4 Ha IOCTPOCHUE CEUEHUI

IIOHATHE  MApaJUICIBbHOCTH, IPU3HAKM M  CBOMCTBA
[IapAJUICIBbHBIX IPSIMBIX HA IIJIOCKOCTH
Ilepnenguky | llepneHaMKyJISpHOCTH NPAMON AxTyanu3upoBaTb (AaKThl W METOJbl  IUIAHUMETPHH,
JSIPHOCTH u IUIOCKOCTH: | PEJICBAaHTHBIE TEME, IPOBOAUTH aHAIOIUH.
IPSIMBIX U NEPIEHIUKYIISIPHBIE TIPSIMBIE B OOBACHATh, KAaKOM Yrod Ha3bIBACTCA YIJIOM MEXIY
IUIOCKOCTEN | MPOCTPAaHCTBE, IpsIMBIE | IEPECEKAOIUMHUCS NPSMBIMH, CKPEIIMBAOIIMMHUCS IPSIMBIMU
(12 v) rapasuiebHbIe U | B IPOCTPAHCTBE.
NIEPIECHIUKYIISPHBIE K JlaBaTh ompenelieHue MNEPHEHAMKYISAPHBIX NPSIMBIX U
IIJIOCKOCTH, IIPU3HAK | IPSMOM, NEPIICHAUKYIISIPHOMN K IIIOCKOCTH.
NEPIEHIUKYIAPHOCTH IPSIMOMN HaxomuThs yriel MexAay CKpEIIMBAIOIIMMUCSA IPSIMBIMU B
U IUIOCKOCTH, TeopeMa o | KyOe U mupamu/e.
IpSIMOW  MEPIEHANKYIAPHON [IpuBoaUTE IPUMEpPBI U3 PEAIIBHOM KU3HU U OKPYKaIOLIEH
IIJIOCKOCTH O00CTaHOBKHM,  WUIIOCTPUPYIOIME  MEPHEHIUKYISIPHOCTD
[lepneHIUKYNAp U HAKJIOHHBIE: | IPSIMBIX B MPOCTPAHCTBE U NEPIEHIUKYISIPHOCTD NPSAMON K
paccTositHue OT TOYKM  JI0 | IJIOCKOCTH.
IUIOCKOCTH, PAacCTOSIHUE  OT DopMyIupoBaTh NPU3HAK NEPIEHIUKYIIPHOCTH IPAMON
MIPSIMOM A0 IJIOCKOCTH. Y TUTOCKOCTH, IPUMEHSTD €r0 Ha PAKTUKE: OOBSICHATH
NEepIEeHAUKYIIIPHOCTb pedpa KyOa U 1uaroHajiy ero rpaHH,
KOTOpasi €ro He COAEPIKUT, HAXOJUTh JUIMHY IMaroHaau Kyoa.
BbruncnsaTe BEICOTY IPaBUIIBHOM TPEYTOJBHOM U MIPaBUIIBHON
YeThIPEXYTOJIbHOM NMUpaMu 1o ATuHaM peodep.
Pemlate  3agauM  Ha  BBIYMCICHUSA, CBS3aHHBIE C
NEPIEHIUKYISIPHOCTBIO  TIPSIMOM M IUIOCKOCTH,  C
UCIOJIb30BAHUEM TIPH PEIICHUH MJIaHUMETPUYECKUX (PaKTOB U
METO/IOB.
OOBACHATb, UTO  HA3bIBAIOT NEPHEHAUKYISIPOM U
HAKJIOHHOM W3 TOYKH K IJIOCKOCTH; TPOEKIMEN HAKJIOHHON Ha
II0CKOCTh. OOBACHATh, YTO HA3bIBAETCS PACCTOSIHUEM: OT
TOYKH JI0 INIOCKOCTH; MEXAY NMapaJlIeIbHbIMHU IUIOCKOCTSAMY;
MEXIy MpsSMOM U MapajuIeIbHON €M IUIOCKOCTBIO; MEXAY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
HaxoauTe 3TH paccTOSHUS B MPOCTBIX Ciydasix B KyoOe,
NApaMuJe, IpU3Me.
MopenupoBaTh peanabHbIE CUTyallud HA S3bIKE TEOMETPUHU,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIN C HCHOJIB30BAaHUEM
F€OMETPUYECKUX MTOHSATU.
Hcnonp30Bath Npu peIIeHNUH 3a/1a4 Ha TOCTPOCHUE CEYEHHIT
TEOpEMY [Tudaropa, CBOMCTBA IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Vsl Yrisl B IPOCTPaHCTBE: YroJl AKTyanu3upoBaTb (akThl W METOJbl  IUIAHUMETPHH,
MEXITY MEXy IPSIMOM U INIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.
NpSIMBIMU U | IBYTPaHHBIA YroJI, JTUHEHHBIN JlaBaThb olpenesneHne yriia Mexay NpsMOU U IJIOCKOCTBIO,
IJIOCKOCTSIMHU | YIOJI ABYTPAHHOTO yTJIa. dbopMynupoBaTh TeopeMy O TpEX NEepHeHIUKYIsipax H
(10 9) [lepnieH qUKYISAPHOCTD 00paTHyIO K Heil.
IIJIOCKOCTEM: IIPU3HAK Haxomute yrom wmexay mpsAMOM UM IUIOCKOCTBIO B
NEPIEHIUKYIISIPHOCTH  JBYX | MHOTOIPAaHHHMKE, pAacCTOSIHUE OT TOYKU 10 IpsAMOH Ha

IJIOCKOCTH, MCIONB3ysd TEOpeMy O TPEX MNepreHANKYIspax.




miockocteil. Teopema o TpéEx
MEPIEHINKYIIpaX

[IpoBomuTh Ha 4YepTeke MEPHEHIUKYISAP: W3 TOYKM Ha
NPAMYIO; U3 TOUYKH Ha IUIOCKOCTb.

JlaBaTh omnpezesneHre ABYTPaHHOTO YIJIa U €ro 3JIEMEHTOB.
OOBSCHATh PABEHCTBO BCEX JIMHEWHBIX YTIIOB JIBYTPAaHHOTO
yria.

Haxomute Ha uyeprexe ABYIpaHHBIM yroys mpu pedpe
MAPaMU/JIbL, IPU3MBI, TAPAJUICIICTIUIEAA.

JlaBaTh omnpeneneHue yria MexXay INIOCKOCTIMM.

JaBathb omnpeneneHue u GopMyIHpoBaTh IPU3HAK B3AUMHO
MEPIIEHANKYISPHBIX MIOCKOCTEM.

HaxoauTh yriel Mexay IUIOCKOCTSIMU B KyOe U MUpaMujie.

Hcnonb30BaTh Npu pelICHUH 3a1a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJITAHUMETPUH.

MoaenupoBaTrh peajabHbIE CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C HUCHOJIb30BAaHUEM
reOMETPUYECKUX TTOHATHM.

Hcnonb30BaTh Npy pelIEHUH 3a/1a4 HA IOCTPOCHUE CEUEHU I
COOTHOIIIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHororpansu
KU1

(10 v)

IlonsiTue MHOT'OTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIBIE MHOTI'OIPAHHUKH;
pa3BEPTKa MHOTOTPaHHMKA.
[Ipu3ma: n-yronpHas npu3ma;
I'PaHU ¥ OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHAs IPU3MBI;
OOKOBast U OJIHAS
IIOBEPXHOCTb IPU3MBI.

[Tapannenenunen,
MIPSIMOYTOJIBHBIN
MapajuieenuIe] U ero
CBOIICTBA.

[Mupamupa: N-yroJibHas

NMpamMuia, FpaHu U OCHOBaHUE
NUpaMyUIbl; OOKOBask U MOJHAS

MTOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHAasE U yCEu€HHas
MpamMua.

OneMeHThI IIPU3MBI U
MUpaMHJIbI.

[IpaBuiIbHBIE MHOTOTPaHHUKU:
MIOHSITHE MIPaBUJILHOTO
MHOTOTPaHHUKA; IPAaBHJIbHAsS
npu3Ma u MpaBWJIbHAS
IpaMMIa; IIpaBUJIbHAS
TpeyrojbHas nHupamuga U
NPaBUIBHBIN TeTpa’ap; Kyo.

[IpencraBnenue o nMpaBUIIBHBIX
MHOTOTpaHHHUKAX: OKTaj3Ip,
JOAEKadAp U UKOCAIP.

CumMeTrpust B NPOCTPAHCTBE:

CHMMETpHS OTHOCHTEIIEHO
TOYKH, TPSAMOM, IUIOCKOCTH.
DOneMeHThl  CUMMETPUH B

I1pamMuaax,

AxTyanu3upoBaTb (akThl W METOJbl  IUIAHUMETPHH,
peNeBaHTHBIE TEME, IPOBOAUTH AHAJIIOTUH.

JlaBaTh onpeesieHne napauieenuIe a, paco3HaBarh €ro
BUJbI U U3y4aTh CBOKCTBA.

JlaBaTh ompejelieHue INHPaMUABI, PACIIO3HABATH BUbI
nupamu, GOpMyIHPOBATH CBOWCTBA pEOEp, rpaHeil U BHICOTHI
IIPaBWJIBHON MUPaMUBbI.

Haxomute miomans momHOW M OOKOBOW IOBEPXHOCTH
NUpaMUIBbIL.

JlaBaTb ompeneneHue yCeUEHHOM NUpamMuabl, Ha3bIBaTh €€
JJIEMEHTHI.

®dopMmynupoBaTh ~ TE€OpeMy O  IUIOI@AM  OOKOBOM
IIOBEPXHOCTHU MPABUIILHON YCEUYEHHON TUPAMUIBI.
Pemate 3agaunm  Ha  BBIUMCIEHHE, CBSI3aHHBIE C

MUpaMUJaMU, a TAKXKE 33J1a4l Ha IOCTPOCHUE CEUECHU.

JlaBaTh ompeeneHre Mpu3Mbl, pacio3HaBaTh BUJIBI TPU3M,
M300pakaTh MPU3MBI Ha YEPTEKeE.

Haxoauth momanas moaHOW win OOKOBOW MOBEPXHOCTH
MIPU3MBL.

N3yuars cooTHOmEHUs Ditnepa 1uist uncna pédep, rpaHeil u
BEpILIMH MHOTOI'PAHHHKA.

N3yuaTte BUABI MPaBHIBHBIX
Ha3BaHUS U KOJIMYECTBO IpaHE.

N3yuaTh cCHMMETpPHIO MHOTOTPAHHUKOB.

OOBSCHATH, KaKhe€ TOYKH HA3BIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENIFHO JAaHHOW TOYKH, MPSIMOW WU TIJIOCKOCTH, UYTO
Ha3bIBAIOT LIEHTPOM, OCBhIO WM IUIOCKOCTBIO CUMMETPUU
¢buryps.

[IpuBoguTs  mpUMEpPHl  CUMMETPUYHBIX
APXUTEKTYype, TEXHHUKE, IPUPOJIC.

MopenupoBaTh peajabHbIe CUTYallUd HA SI3bIKE TEOMETPHUH,
HCCIEAOBaTh TIOCTPOEHHBIE MOJIETH C HCIOJIb30BAaHUEM
F€OMETPUUYECKHUX IMOHSTHHA, HCIO0/Ib30BaTh mojooue
MHOTOTPaHHUKOB.

MHOTI'OT'PpaHHUKOB, nux

buryp B




napauiesienumne1ax,
MPaBIJIbHBIX MHOTOTPaHHHUKAX.
Brruucnenune 3JIEMEHTOB
MHOTOT'PaHHHUKOB: pédpa,
JIWaroHanu, yriel. [lromanp
OOKOBOW  TIOBEPXHOCTH U
MOJHOM TMOBEPXHOCTU MPSMOU
MPU3MBI, TIOMIAb OCHOBAHUM,
Teopema 0 OOKOBOI
MMOBEPXHOCTHU MPSMOU TIPU3MBL.
ITnomane OOKOBOM
MMOBEPXHOCTH M TOBEPXHOCTH
MPAaBUILHON UPaMUJIbI,
TeopeMa O IUIOMmAaa OOKOBOM
MMOBEPXHOCTH YCEYEHHOM
MU PAMH/TBI

O06BEMBI [Tonsatue 06 o00BEMe. OOBEM AkTyanmu3upoBatb (akThl W METOAbl TUIAHUMETPHH,

MHOTOTPaHHH | MUPaMU/Ibl, IPU3MBbI pEJIeBaHTHBIE TEME.

KOB OOBACHATb, Kak HU3MEPSIOTCS OO0BEMBI Tel, MPOBOJISL

(8 u) AQHAJIOTUIO C M3MEPEHHEM IUIOLIa/ied MHOIOYTOJIbHUKOB.
®opmMynupoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
N3yuarh, BBIBOAUTH (OpMYJbI 00BEMA MPSMOYIOJIBHOTO
napasiesienunes1a, Ipu3Mbl U MUPAMUIBL.
Bbruncnsate 00bEM NPU3MBI U IHPaAMUJIBI 110 UX JIEMEHTaM.
[TpuMeHATh 00BEM AJIS PELIeHUs] CTEPEOMETPUUECKUX 3a1a4
U JJI HaXO0XJIEHUSI TEOMETPUYECKUX BEJIUYMH.
MonenupoBaTh peaibHble CUTyallUd Ha S3bIKE T€OMETpHH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJIEIM C HCIHOJIb30BAHUEM
reOMETPUYECKUX MOHITUI

[ToBTOpEHME: [TocTpoenune ceuenuii B Ctpouth ceueHre MHOTOTpaHHUKA METOOM CIIEJIOB.

CEUEHUH, MHOT'OTpaHHHKE. JlaBath ornpeJienieHue pacCTOSIHUA MEXTY GUTYypaMu.

paccTosiHus U Borunicnenue paccTosiHUIA: Haxoauts paccTosiHue MEXy napasieabHbIMU

yTJIbI MEXy IBYMsI TOUKaMH, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCTBIO U MapajUleIbHOM el
(8u) TOYKH JI0 MPSMOM, OT TOUKH JI0 | MPSIMOM, MEX1y CKPELIMBAIOLUIUMUCS MPSIMBIMH.
IIJIOCKOCTH; MEXY CrpouTh JNHMHEHHBIM yrosl ABYIPAaHHOTO YIJIa HAa YEpTEXe
CKpEILMBAIOIIUMUCS MHOTOTpaHHUKA ¥ HAXOJIUTh €r0 BEJIUYUHY.
MPSIMBIMH. HaxoauTs yriel Mexay INIOCKOCTSIMU B MHOIOTPaHHUKAX
Brrunciienue yrios:
MEX1y CKPEIMBAIOIUMUCS
MPSIMBIMH, MEXIY TPSIMON U
IJIOCKOCTBIO, ABYIPAHHBIX
YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
11 knacc
HazBanue OcHOBHOE coaepkaHue OCHOBHBIE BU/IbI I€ATEIBHOCTU yUaIllUXCs
paszena

Tena Cdepa u map: nentp, paguyc, | AKTyanau3upoBaTh  (GakTbl ¥ METOJbl  IUIAHUMETPHH,

BpallleHUs ameTp; IUIONIA/Ib | PEJIEBAHTHBIE TEME, POBOJIUTH aHAJIOTHH.

(12 9) MIOBEPXHOCTU cdepsl. | [laBaTs ompeneneHus cdepbl M Iapa, UX LEHTpa, paauyca,
B3anmuoe pacnonoxkenue | auamerpa. Omnpenensats cdepy Kak QUIypy BpalleHUs
cepsl " IJIOCKOCTH; | OKPYKHOCTH.

KacarenbHas  IUIOCKOCTh K | MccrnenoBaTh B3aMMHOE pacrolioskeHue chepbl U MI0CKOCTH,

cdepe; momaab chepsl.
Nzobpaxkenue chepsl, mapa
Ha MJIOCKOCTH.
Cedenus mapa.

IBYX cdep, WILTIOCTPUPOBATH 3TO HA YePTEkKaX U PUCYHKAX.
@opMyJIUpPOBATH ONPEACIECHUE KacaTeIbHOM IUIOCKOCTH K
cdepe, CBOICTBO U MPU3HAK KACATENBLHOU MIOCKOCTH.
3HAKOMHUTHCA C T€0/Ie3NUYECKUMHU JTMHUSIMU Ha cdepe.




Huwmaapuyeckas

MMOBEPXHOCTb, oOpa3yrorue
HWIAHAPUYECKON
MMOBEPXHOCTH, 0Ch
HWIAHAPUYECKON
IIOBEPXHOCTH. HMunuuap:
OCHOBaHMUS n OoKkoBas

MOBEPXHOCTh, OOpasyromas u
OCh; IUIOIIAAb OOKOBOW W
IIOJIHOY ITOBEPXHOCTHU.
N300paxkeHne 1wImHApa Ha
IIJIOCKOCTH. Paszséprka
WIAHAPA.

CeueHust IWIIMH]IpA
(MI0CKOCTBIO, TTApaILICIIbHOM
WM TIePIICHAUKYISIPHON OCH
HAJTUHIPA)

OOBSACHATHh, YTO HA3bIBAIOT IWIMHIPOM, Ha3bIBaTh €ro
JJIEMEHTHI.

N3yuarb, OOBSACHATH, KaK TMOJAYYUTh UWIMHIADP MYTEM
BpAlllEHUs IPSIMOYTOJIbHUKA.

BoiBoauTh, ucmonb3oBaTh  QOpPMYIBl IS BBIYUCIICHHS

IJI0111a 11 OOKOBOM MOBEPXHOCTH LIMJIMHIPA.

N3y4dath, pacnio3HaBaTh pa3BEepTKY LMJIMHIPA.

N300paxkaTh MWIMHAP W €ro CEYCeHUS ILIOCKOCTHIO,
NpOXOJSIIe  4Yepe3 ero  ocCh, MNapajyIeIbHOM WU
NIEPIEHUKYISIPHON OCH.

HaxonuTe miomaay STUX CEUEHUN.

MopenupoBaTh peajabHbIE CUTYaIlUU HA SI3BIKE T€OMETPUH,
HCCIIEIOBATh IOCTPOEHHBIE MOJIETIM C  MCIOJIb30BaHUEM
r€OMETPUYECKUX TTOHSATHMN.

KoHnueckass mOBEpXHOCTS,

oOpa3ymoiue KOHUYECKOU
MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOU MTOBEPXHOCTH.

Konyc: ocHOBaHMe U BeplIMHa,
oOpasyromnias 1 0cCb; IUIOLIA/Ib

O0oKOBOM " TIOJTHOM
TOBEPXHOCTH. YceuéHnnlit
KOHYC: 00pa3yloIiye 1 BhICOTA;
OCHOBaHUSs u OokoBas
MMOBEPXHOCTb.

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus KOHYyCa
(TJIOCKOCThIO,  MapalIeIbHON
OCHOBAaHHUIO, M IUIOCKOCTBIO,
MIPOXOJISIICH Yepe3 BEPIINHY).

OOBACHATh, KaKOE TEJIO HA3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 3JIEMEHTHI.

W3ydath, OOBACHATH, KaK IMOJYyYUTh KOHYC IyTEM
BpAILlEHUs IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
N300pakaTh KOHYC W €ro CEYEHHUS IIIOCKOCTBIO,

MPOXOASAIIEH Yepe3 OCh, U IUNIOCKOCThIO, NEPIIEHIUKYISAPHOMN K
OCH.

N3yuatk, pacnio3HaBath pa3BEPTKY KOHYCA.

BriBoguTh, ucnonb3oBaTh (GOPMYIBl IS BBIYUCICHUS
rionaau G0KOBOM MOBEPXHOCTH KOHYCA.

Haxomute muiomanu cedeHud, MOpOXOASIIUX
BEPIIMHY KOHYCA WU NEPIIEHIUKYIISIPHBIX €0 OCH.

OOBACHATDH, KAKOE TEJIO HA3bIBAETCSl YCEUEHHBIM KOHYCOM.

N3y4ath, 00BACHATH, KaK €ro MOMy4UTh MYTEM BpallleHus
MIPSIMOYTOJIBHOW TpameLuu.

BeiBoauth, mnpumeHATh GOpMyNy NS BBIYHCICHUS
TJI01a I OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KomMOunanus TeN
BpalIeHusi © MHOTOTPAHHUKOB.
MHOrorpaHHuK,  ONUCAaHHBIN
OKOJIO chepsr, chepa,
BIIMCaHHasi B MHOTOTPAHHUK
WJTU B TEJIO BpaIICHUS

AkTyanu3upoBaTh (akTbl M METOAbl IUIAHUMETPUH,
pENEeBaHTHBIE TEME, TPOBOJUTH AHAJIOTUH.

Pemare crepeomeTrpuyeckue 3aauu, CBA3aHHbIEC C TEIaAMU
BpAIlICHUSI, TIOCTPOCHUEM CEUYEHHUM TeJl BpaIlEHHS, C
KOMOMHAIMSIMA ~ T€N BpallleHUs W MHOTOTPAaHHUKOB Ha
HAXO0XJECHUE T€OMETPUYECKUX BEITNYMH.

Hcnonb30Bare Npu pELIEHUU CTEPEOMETPUUYECKUX 3a1ad
TJIAHUMETpUYeCKre (haKThl U METOJIBI 337a9d HA BBIYUCIICHUE
U 10KA3aTeIbCTBO.

MoaenupoBath peaabHbIE CUTYalluU Ha SI3bIKE T€OMETPHUH,
HCCIIEIOBATh IOCTPOEHHBIE MOJEIU C HCIIOJIb30BaHUEM
F€OMETPUYECKUX OHSATUI

O0BEMBI TENT

(54)

ITousarue 00 00BEMeE.
OcHOBHBIE CBOWMCTBa 00BEMOB
TelL.

O06bEM UIHHpa, KOHYCA.
O0BEM 11apa ¥ MmIomaab

chepsl.

AKTyanu3upoBaTb (akTbl ©  METOJbI
peneBaHTHBIE TEME, IPOBOANTH AHAJIIOTHH.

BbiBoauTh, HCHONB30BaTh (GOPMYNIBI 0OBEMOB: MPU3MBI,
LWAJIUHAPA, NHPAaMHUIBI, KOHYCA; YCEYEHHOW MNHPAMHIBI W
YCEUEHHOI0 KOHYCA.

Pemate  crepeomerprueckue
BbIUHCIIEHHEM 00BEMOB.

IJIAaHUMCTPHH,

3aga4d, CBSA3aHHBIE C




dopMmynupoBaTh  ONpEAEICHHE ILAPOBOTO  CETMEHTA,
LIapOBOTO CJI0s, IIIAPOBOT'O CEKTOPA.
[Ipumenatp  GopMynbl  UIsI  HAXOXKACHHS  OO0BEMOB
LIapOBOT'0 CErMEHTA, IIAPOBOT'O CEKTOPA.
Pemate crepeomerpuueckue 3ajaud, CBSI3aHHBIE C
00BEMOM I1apa U TIOMAILI0 C(hephl.
MogenupoBaTh peanbHble CUTyalluu Ha s3bIKE F€OMETPHH,
UCCIIE0BaTh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM
reOMETPHUECKUX MOHATUH.
[Tono6ubIe Tena B AKTyanu3upoBaTb (AaKThl W METOIBl  IUIAHUMETPHH,
npoctpaHcTBe. COOTHOLIEHMS | pelieBaHTHbIE TEME, IPOBOIUTH aHAJIIOTUH.
MEXIY wiomaaamu | Pemate  crepeomeTpuuecKkue  3ajadd, — CBSA3aHHBIE  C
IIOBEPXHOCTEH, 00BbEMaMU | COOTHOILIEHHEM OOBEMOB M MOBEPXHOCTEH IOJOOHBIX TEN B
MOAOOHBIX TE MPOCTPAHCTBE.
MogenupoBaTh peanbHble CUTyalluu Ha s3bIKE F€OMETPHH,
UCCIIE0BaTh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM
reOMETPUUECKUX MOHITUI
Bekrops! u Bekrop Ha miockocTM U B AxTyanu3upoBaTb (akThl W METOJbl IUIAHUMETPHH,
KOOpAuHaThl | nmpoctpaHcTBe. CIOKEHUE U | pElIEBaHTHBIE TEME, IPOBOJIUTH aHAJIOTUU.
B BbIUUTAHUE BEKTOPOB. OmnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.
IIPOCTPAHCTB | YMHOXKEHHE BEKTOpA HA YUCJIO. @dopmynaupoBaTh  MpaBWIO  Napajulejienunena  IMpu
e (10 u) PaznoxeHnue BekTopa 1o TpEM | CIOKEHUU BEKTOPOB.
HEKOMIUIAHAPHBIM ~ BEKTOPAM. CxutagplBaTh, BBIYMTATh BEKTOPHI, YMHOXXAaTh BEKTOpP Ha
[IpaBuio napanienenunena. YHCJIO.
Pemenne 3ana4, cBA3aHHBIX N3yyaTe OCHOBHBIE CBOWCTBA 3TUX OIEPALIAM.
C  IPUMEHEHHEM  IpaBuUII JlaBaThb onpeziesieHue NpsiMOyTroIbHON CUCTEMbI KOOPAUHAT
JeUCTBUI ¢ BEKTOpaMU B IIPOCTPAHCTBE.
[IpssmoyronbHast  cucrema BbIpasuth KoOpIuMHATBI BEKTOpa 4Yepe3 KOOPAMHATBHI €ro
KOOp/AMHAT B IPOCTPAHCTBE. | KOHIIOB.
Koopaunatst BEKTOpA. BeiBoauTh, HcIONb30BaTh (GOpMYIy IJIMHBI BEKTOpa M
IIpocreimue 3a/1a4u B | pacCCTOSIHUS MEX]y TOUKaMH.
KOOpAMHAaTax. YTol MexXay BoipaxkaTh ckansipHOe NMPOU3BEICHHE BEKTOPOB YE€pe3 HUX
BEKTOPaMH. CkassipHOE | KOOPJIMHATBI, BBIYMCIATH YTOJ MEXIY ABYMs BEKTOPAaMHU,
MIPOU3BEICHNE BEKTOPOB. | ABYMsI IPSIMBIMH.
Boeruncnenne  yrioB  Mexny Haxomute yrom mexnay npsAMOM U IUIOCKOCTBIO, YTOJl
MPSIMBIMU U TUIOCKOCTSIMH. MEX1Y IBYMS IUIOCKOCTSIMU aHAJIMTUYECKMMH METO/IaMHU.
KoopanHaTHO-BEKTOPHBII BbIBOAMTH, UCTIONB30BaTh (OPMYITY PACCTOSHUS OT TOUYKH
METO]T npu pEeIlIeHnN | 10 MIOCKOCTH.
reOMETPUUYECKUX 3a7a4
IToBTropenue, | OcHOBHBIE QUTYPHI, (HAKTHI, Pemats npocreiimme 3agaun Ha HaX0XAEHNE IIUH U YTITIOB
0000111eHNE U | TEOpEMBI Kypca IJIaHUMETPUU. | B TeOMETpudeckux (Gurypax, npuMeHsTh Teopemy Iludaropa,
cUCTeMaTu3a | 3aJa4yd INIAHUMETPUU U TEOPEMBI CUHYCOB U KOCUHYCOB.
LS 3HAHUM | METOJbI UX PELIEHUS. HaxoauTs miomaas MHOrOyrojbHUKA, Kpyra.
(7 9) OcHoBHbIE QUTYPBI, PAKTHL, PacnioznaBate mo00HbBIE (PUTYpBI, HAXOIUTh OTHOIIEHUS
TEOPEMBI Kypca CTEPEOMETPHH. | JUIMH U TUIOIIAAEH.
3aayu cTepeoMeTpun 1 Hcnonp30BaTh NMpH PELICHUH CTEPEOMETPUYECKHX 3aaay
METOJIbl UX PELICHUS (aKThl ¥ METOJIbI TUTAHUMETPHH
MOYPOUYHOE INIAHUPOBAHUE 10 kiacc, reomeTpus
No jaara Tema ypoka
nmaH | dbaxT
Beenenue B crepeomerpuio - 10 yacon
1. OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, ITPsIMasi, JIOCKOCTH,
POCTPAHCTBO
2. [TpaBuna n3o0paskeHHs Ha pUCYHKaX: N300paskeHHs IUIOCKOCTEH,
napauieIbHBIX MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka




3. [TonsTust: mepecekarouuecs MIOCKOCTH, epeceKarorecs npsamMas u
MJI0CKOCTb
4. 3HAKOMCTBO C MHOTOI'DaHHUKaMU
5. N300pakeHrie MHOTOTPaHHUKOB Ha PUCYHKAX
6. N300pakeHre MHOTOTPAHHUKOB Ha MPOEKIIMOHHBIX YePTEekKax
7. Ky0, ero pa3BépTku u MOJEIH
8. ITupamuia, € pa3BEPTKU U MOAEIU
9. CedeHnsi MHOTOTPAHHUKOB
10. Konmponvnaa paboma Nel no meme «Beedenue 6 cmepeomempuroy
Ilpamwie u nnockocmu ¢ npocmpancmee. llapannenvnocms npameix u naiockocmeii - 12 uacos
I1. B3anmHoe pacnosioskeHue nIpsiMbIX B IPOCTPAHCTBE
12. IlapajurenpHbIe NPsMBbIE B IPOCTPAHCTBE
13. ITapanienbHOCTh TPEX MPSIMBIX
14, [TapannenbHOCTh NPSIMOM U TIJIOCKOCTH
15. VTI1bl ¢ COHaNpaBIECHHBIMU CTOPOHAMU
16. Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE
17. [lapanienpHble MIOCKOCTH, UX CBOMCTBA
18. Tetpasp
19. Ky6
20. [Tapannenenunen
21. IToctpoenue ceuenuit
22. Konmponvnasa paboma Ne2 no meme «Ilpamvie u niockocmu 6
npocmpancmeey
IlepneHaMKYJSIPHOCTH NPSAMBIX M ILIOCKOCTeH - 12 yacoB
23. [lepnieH IuKynsIpHBIEC MPSIMBIE B TPOCTPAHCTBE
24. IIpsiMble, MapasuiesIbHbIE IUIOCKOCTH
25. IIpsiMble, IEpIEHIUKYIISIPHBIE K IUIOCKOCTH
26. [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TIIOCKOCTH
27. Teopema o0 npsiMOi, TEPIIEHIUKYIISIPHON IIITIOCKOCTH
28. IlepneHqUKyJIsp ¥ HAKJIIOHHBIE
29. PaccTosiHME OT TOYKH 10 IIIOCKOCTH
30. PaccTosiHME OT PsIMOI 10 MIIOCKOCTH
31. HaxosxJieH1e yriloB MeX 1y CKpeIlMBaOUIMMUCS NIPSIMbIMU B Ky0Oe
32. HaxoxaeHue yrioB Mexay CKpelMBaoIMMUCS TPSIMbIMU B TUPAMUIE
33. Pemenue 3anau
34. Konmponwvnaa pavoma Ne3 no meme «Ilepnenoukynapunocme npamvix u
n10cKkocmei)
Yriibl MexkAy NPAMBIMH U INIOCKOCTAMH - 10 yacos
35. Yros Mexay IpsIMOi M INIOCKOCTBIO
36. JIByrpaHHbI yroi
37. JInHEeNHBIN yros ABYTPAHHOTO yria
38. [lepneHMKyYIAPHOCTD INTIOCKOCTEN
39. [Ipu3HaK NepHeHMKYJIIPHOCTH JBYX IJIOCKOCTEN
40. HaxoxaeHue yrioB Mexay IIOCKOCTSIMH B KyOe
41. HaxoxaeHue yrioB Mexay IVIOCKOCTSIMHU B IMPaMULE
42. Teopema 0 TpEX NMepHEeHINKYIIpax
43, Pemenne 3amau
44, Konumponvnana paboma Noed no meme « Yenvt mexicoy npamoimu u
naockocmamuy
Mnozozpannuku - 10 uacos
45. [TonsATHE MHOTOrpaHHUKA
46. IIpu3ma: npsimasi 1 HaKJIOHHAsI
47. bokoBas ¥ nojHasi MOBEPXHOCTH PU3MBbI




48. [IpssmMoyronbHBIN apauiesIenUne]] U €ro CBOMCTBA
49. ITupamuga
50. [TonHast TOBEPXHOCTh MUPAMMUJIBI
51. IIpaBuiibHasg 1 yceu€HHAsi TUPAMUJIbI
52. [IpaBunbHBIE MHOTOTPAHHUKHI
53. CHUMMeETpHS B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH
54. Konmponvnaa paboma Ne5 no meme «Mnozozpannuku
O0BbEéMbI MHOTOTPAHHUKOB - 8 yacoB
55. [Tonsitue 06 06bEMe
56. OcHoBHbIE CBOWCTBAa 00BEMOB
57. O0BEM mapasuenenumnena
58. O06BEM TUpaMuIbl
59. OO0BEM TpHU3MBI
60. Brruncnenne o0bEMOB Tel
61. Penrenne 3amau
62. Hmozosas ammecmavyusn. Konmponvnas paboma Nob
IToBTOpenue - 8 yacon
63. [TocTpoenue ceueHnii B MHOTOTPaHHHUKE
64. Beluncienue paccTossHUNM MEKY 1BYMs TOYKAMH, OT TOYKH J10 NPSIMOU
65 Brruncnenue paccTosiHU: OT TOYKH 10 ITIOCKOCTH, MEXKTY
CKPENIMBAIOIINUMUCS TTPSIMBIMU
66. Brruncnenme yrioB Mexy CKpeNIMBAIOIIMMHUCS MPSMBIMU
67. Boruncnenue yrioB Mex 1y NpsMOi U MIOCKOCTHIO
68. Boruncnenue yriioB Mex1y MiaoCKOCTIMU
MNOYPOYHOE IVIAHUPOBAHUE 11 kiacc, reomerpus
No aara Tema ypoka
] mwiaH | dbaxr
Tena Bpamenus - 12 yacos
1. Cdepa u map. Ilnomans noBepxHOCTH chepbl
2. B3anmMHoe pacnionoxxenue cepsl U TIOCKOCTH
3. KacaTenpHast IJI0CKOCTH K cepe
4. CeueHnus mapa
5. Humsap
6. [Tnomaaps 60KOBOM M MOTHON MOBEPXHOCTH IIMIIMHIPA
7. CeueHus IJIMH]IPA
8. Konyc
0. [Tnomans 60KOBOI M MOJTHOM MOBEPXHOCTH KOHYCA
10. CeueHus KOHyca
I1. Komb6unanust ten BpaieHus ¥ MHOTOrpaHHUKOB
12. Konmponvnasa paooma Nel no meme «Tena epawienusny
O0Bémbl Te - S yacoB
13. [Tonsitre 06 06b€Me. OCHOBHBIE CBOMCTBA OOBEMOB TEI.
14. O06BEM uIHHApa
15. O06BéM KoHyCa
16. O06BEM mapa, IIapOBOr0 CETMEHTA, IIAPOBOTO CEKTOpa
17. Konumponvnas paboma Ne2 no meme «Q6vémbl men»
BekTopbl M KOOpAMHATHI B IpocTpaHcTBe - 10 yacos
18. Bekrop Ha miockocT u B ipocTpaHcTBe. Cl10)KEHUE M BBIYNTAHUE BEKTOPOB
19. YMHOKEHHE BEKTOpA HA YUCIIO
20. Pa3znosxenue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopam. [IpaBuio

MapajiCiIcnuicaa




21.

Pemenue 3agay, cBI3aHHBIX C IPUMEHEHUEM MTPABHII IEUCTBUI C BEKTOPAMH

22. IIpsamoyronbHas cucteMa KOopJauHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa
23. ITpocreiimue 3agaun B KOOpAMHATaX
24, Yron mexay Bekropamu. CKalasipHOE TPOU3BEACHUE BEKTOPOB
25. Bolunciienne yrioB M1y NpsIMbIMU U IJIOCKOCTSIMU
26. KoopannatHo-BEeKTOPHBIN METOJT TPU PEIICHUH T€OMETPUUYECKUX 3a/1a4
27. Hmozoeas ammecmayusa. Konmponvnaa paboma Ne3
IloBTOpEeHUE, 06001IeHNE H CHCTEMATH3ALMS 3HAHUI - 7 4acoB
28. CedeHuss MHOTOIPAHHUKOB
29. HaxoxneHnue yrioB Mexy CKpelMBatOIUMUCS MPSIMbIMU
30. HaxoxaeHue yrioB Mexay IIIOCKOCTSIMU
31. Brrunciienue mionianeit MHOrorpaHHUKOB
32. Brruncnenne o0bEMOB Tel
33. [1nomaay NoBEpXHOCTEN TEN BpalleHUs
34, OOBEMBI TEN BpaIICHUS
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