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Hean n3yyeHust yueOHOro Kypca

BaxxHOCTh y4eOHOTO Kypca reOMETPUH Ha YPOBHE CpeIHEro o0Iero oopa3oBanus 00yCIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO METAIIPEIMETHBIX U MIPEIMETHBIX PE3YyJIbTAaTOB 00YUEHUS FEOMETPHUHU B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHS 00ydarommxcs, GopMupoBaHus HyHKIIMOHAIEHOW MaTeMaTHUECKON
IPaMOTHOCTH, U3YYEHUS IPYTUX YUEOHBIX TUCUUIUIMH. Pa3BuTHE y yyamumxcs NpaBUiIbHBIX IPEICTABICHUN O
CYILITHOCTHU U MPOUCXOKJICHUN T'€OMETPUUECKUX a0CTpaKIUii, COOTHOIIIEHUH PEATLHOTO U UJCaIbHOTO,

XapakTepe OTPaKECHUsI MaTeMaTHUECKOW HAYKOH SIBIICHUH U MPOILIECCOB PEaIbHOIO MUPa, MECTE TEOMETPHHU B
CUCTEME HayK M pOJIM MaTeMaTUYECKOT0 MOJICJIMPOBAHMS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(bopMHPOBAHKIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCA, @ TAKKE KAUeCTB MBIIUICHUS, HEOOXOIMMBIX /IS
a/larTaluy B COBPEMEHHOM OOIIECTBeE.

['eomeTpus siBIIsI€TCSI OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpeHEro o0IIero oopa3oBaHus, TaK KaKk
o0ecrieurBaeT BO3MOXKHOCTb H3Y4YEHHMS] KaK JUCUUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH, TaK U
I'YMAaHUTAPHOM.

Jloruueckoe MblluieHne, GOpMUPYEMOE MPU U3yUYEHUU 00yUaIOIUMUCS TOHATUHHBIX OCHOB T€OMETPUU
Y TIOCTPOCHUH IIETIOYKH JIOTHYECKUX YTBEPKICHUH B X0JI€ PEIICHUS T€OMETPHUIECKUX 3a/1a4, YMEHHE BBIIBUTaTh
U ONPOBEPraTh rUNOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS NP PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIUKJIA,
B YaCTHOCTH U3 Kypca (QU3UKH.

YMeHne OpHeHTUPOBATHCA B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTAX JI€ATEIHbHOCTH
yenoBeka. OpueHTanus 4eIoBeKa BO BpEMEHHU U MMPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €TI0 COLUAIBHOTO
ObITHS, OopMa OTPAKEHUS OKPY>KAIOILET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO TPeoOpa3oBaHus
neiictBuTensHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSET pa3HbIe BUABI YICOHOU U
TPYJIOBOM JESATENbHOCTH, SBISETCS OAHUM U3 MPO(ecCHOHAIBHO BaXKHBIX KaUeCTB, IOATOMY aKTyajbHa 3a7a4a
(dbopmupoBaHus y 00ydJarOMIMXCs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK PAa3HOBUIHOCTH O0Pa3HOTO MBIIUICHUS —
CYILIECTBEHHOT'O KOMITIOHEHTa B MOJIFOTOBKE K MPAKTUYECKON AESITETFHOCTH IO MHOTUM HaPaBICHUSIM.

Ilenp ocBoecHMsI mporpamMmbl ydeOHoro kypca «['eomerpus» Ha 0a30BOM ypoBHE OOydYeHUS —
o0mieoOpa3oBareibHOe W OOIIEKYJIBTYPHOE pa3BUTHE OOydYarommxcsi depe3 oOecredeHHe BO3MOMXKHOCTU
NpUOOPETEHUSI M HCIOIB30BAaHUS CUCTEMATHUYECKUX T'€OMETPHYECKUX 3HAHWH M JIEHCTBHH, CIenn(UIHBIX
r€OMETPHH, BO3MOXKHOCTH YCHEIIHOTO TMPOJODKEHUST 00pa3oBaHUs IO CHELUATbHOCTAM, HE CBA3aHHBIM C
MPUKIIQJHBIM UCTIOJIH30BAHUEM T€OMETPHH.

[Tporpamma mo reomeTpun Ha 6a30BOM ypOBHE IpeJHa3HaueHa i 00y4aroluXcs CpeHEeH IIKOJIbI, He
WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPYJHEHMH HAa YPOBHE OCHOBHOro 00Iiero odpasoBaHus. Takum oOpazom,
oOyyaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKHE YMEHMs, CBSI3aHHBIE CO
cnenuduKoil TeOMETpUU U HEOOXOAUMBIC JJIs KU3HH B COBpeMeHHOM obOmiectBe. KpoMe 3TOro, oHU MMEIOT
BO3MOYKHOCTh H3YYHUTh TI'eOMETpHUIO Ooyiee TIiIyOOKO, €ciau B JajbHEHIIeM BO3HHUKHET HEOOXOAMMOCTb B
Te€OMETPHUECKUX 3HAHUSIX B IPOPECCHOHATBHON 1A TEILHOCTH.

JlocTikeHre IeNId  OCBOEHHUS IpOrpaMMbl 00ECHEUMBAETCS pPELIEHHEM COOTBETCTBYIONIMX 3ajad.
[IpuoputeTHbIME 331auaMu 0OcBoeHUS Kypca «['eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kinaccax sBISIFOTCS:

® (opMmupoBaHHE TMpEJICTaBIECHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTyphl MU OCO3HaHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MHPOM;

® (opMmupoBaHHE TMpeJICTaBICHUs O MHOTOTPAaHHMKAX M TeJaX BpallleHUs Kak O BaXHEUIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMUCHIBATh M U3yUYaTh pa3HbIC SBICHUS OKPYKAIOIIET0 MHPAa;

® (opmupoBaHHE YMEHMs paclo3HaBaTh HA YepTekaxX, MOJENAX M B pealbHOM MHUPE MHOTOTPAHHUKU U
TeJa BpallCHHUS;

® OBJIAJICHHE METO/aMU PEICHUs 331a4 Ha IOCTPOCHUS Ha U300paKeHUAX IPOCTPAHCTBEHHBIX (pUryp;

e (opmupoBaHUE YMEHHsI ONIEPUPOBATH OCHOBHBIMHU MTOHATHSMHU O MHOTOTPaHHUKAX W TEJIaX BPAIICHUS U
UX OCHOBHBIMHU CBOMCTBAaMU;

® OBJIAJICHHE aJITOPUTMAMH pPEIICHUS OCHOBHBIX THIOB 3a1a4; (OPMHUPOBAHWE YMEHHUS IPOBOJIUTH
HECJIO’KHBIE JJ0Ka3aTeNIbHbIE PacCyXCHHS B XOJI€ PELICHUs CTEPEOMETPUYECKHX 3a/1au U 3ajay ¢ MPAaKTUYECKUM
cofiep )KaHUEM;

® pa3BUTHE MHTEJUIEKTYalIbHbIX M TBOPYECKMX CHOCOOHOCTEH 0Oyyaromuxcs, I[03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

® (opmupoBanue (YHKIIMOHAIHLHOH TI'PaMOTHOCTH, PEJICBAaHTHOM TI€OMETPUM: YMEHHE pacloO3HaBaTh
MPOSIBJICHUS] TEOMETPUYECKHUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KHU3HEHHBIX CUTYyalUsIX U



IPU U3yYEHHUH JPYTUX yYEOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIHPOBATH
UX Ha S3bIKE€ T'€OMETPUM M CO3[aBaTb IEOMETPUYECKHE MOJEIH, NMPUMEHATh OCBOEHHBIH TI€OMETPHUUECKUI
anmapaTr s peUleHMs] IPaKTUKO-OPUEHTHPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATH IIOJyUYEHHbBIE
pe3yJIbTaThl.

OTnu4UTENbHON 0COOCHHOCTBIO MPOTPAMMBI SIBIISICTCS BKIIIOUEHHE B KYpC CTEPEOMETPHM B Hayalle ero
W3y4YEHUs 3a/1a4, pellaeMbIX Ha YPOBHE MHTYHTHUBHOI'O IO3HAHMS, U ONpPEIEeNEHHBIM 00pa30M OpraHU30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET
IIPOTEKaHUE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYET K AaJbHEHIIEMY U3YUEHUIO IPEIMETA.

[Ipeamourenue oTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOY OOYYEHUs, TO €CTh TEOPETHUECKUE
3HaHUs UMEIOT B CBOEI OCHOBE UyBCTBEHHOCTh IIPEAMETHO-IIPAKTUYECKOH JiesiTenbHOCTH. Pa3Butue
IIPOCTPAHCTBEHHBIX MIPEJICTABICHUN Y yUallluXCsl B Kypce CTEpEOMETPUM ITPOBOJUTCS 3a CUET pELIeHMs 3a/1a4 Ha
CO3JIaHKE€ IIPOCTPAHCTBEHHBIX 00PA30B U 337a4 Ha ONIEPUPOBAHKE IIPOCTPAHCTBEHHBIMU 0Opa3amu. Co3aaHue
o0pa3a MpOBOJUTCS C ONOPOM Ha HATJISAHOCTD, @ OIIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBIICUEHHS OT
HarJsiIHOCTH, MBICJIEHHOT'O U3MEHEHUS €ro UCXOIHOTO COJCPKAHUS.

OcHoBHbIE cozaepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKWY,
«[IpsiMble M MJIOCKOCTH B IpPOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY.
dopMHUpOBaHUE JIOTUYECKUX YMEHUN pacIpesieisieTcsl He TOJNbKO M0 CO/EPKaTelbHbIM JIMHUSAM, HO U IO ToJam
00y4yeHMs Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIONEE IPEIMETHBIM pe3ysibTaraM ocBoeHHs [IpumepHOit
paOoueil mporpaMMmsl, pacrpeieN€HHbIM 0 rojaM OOYy4YeHMs, CTPYKTYpHUPOBAaHO TakKUM O0pa3oM, YTOOBI
OBJIQJICHHE TE€OMETPUUECKUMU MOHITUSIMH U HaBbIKAMHU OCYIIECTBIISIIOCH MOCIEI0BATENIbHO U MOCTYNATEIbHO, C
COOJIFOJICHMEM TPUHLMIA [PEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAaHUS BKIIOYAJIUCh B OOLIYI0 CHCTEMY
TE€OMETPHUECKUX TPEACTABICHUIN 00yUYaIOMIMXCsl, paciIupsst U yriryomsis e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIE
CBSI3U.

MecTo y4yeOHOro Kypca B y4eOHOM IJIaHe

B YyebHoM miiane Ha U3yueHUE TreOMETPUU OTBOAMUTCS HE MeHee 2 yueOHBIX YacoB B Hexaento B 10 kiacce
u 1 yaeGHOTrO yaca B Henento B 11 kimacce, Bcero 3a jBa rojaa o0ydenus He MmeHee 102 yueOHBIX yaca.
IInanupyemsblie npeaMeTHbIe pe3yabTaThl ocBOeHHA IIprMepHoii pado4eii nporpaMmmel Kypca (1o rogam
00y4eHmust)

[TpenmeTrHble pe3ynbTaThl M3y4YEHHUS] T€OMETpUH Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI Ha JIOCTH)KEHUE
YPOBHA MaTeMaTHIeCKOHN I'paMOTHOCTH, H€O6XOI[I/IMOFO JJI1 yCIICITHOro peliC€HuA 3a1ad B peanLHoﬁ KHN3HU U
CO3JIaHHE€ YCIOBUHN JJIS UX OOLIEKYJIbTYPHOI'O Pa3BUTHS.

OcBoenue yueOHOro Kypca «l'eomerpus» Ha 0a30BOM YpPOBHE CPEIHETO OOIIEro oOpa3oBaHUs IOJKHO
obecreynBaTh JOCTHXKEHHE CIEAYIOUINX MPeAMETHBIX 00pa30BaTENbHbIX Pe3yJIbTaTOB:
10 xknacc

e OnepupoBaTh MOHATUSAMU: TOUYKA, TMPAMAasi, TUIOCKOCTb.

o [IpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX MPH PEILICHUH F€OMETPHUECKUX 3aj1au.

e OnepupoBaTh MOHATUSMU: APATUIETFHOCTD U MEPIIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH.

e KnaccugunupoBaTb B3aMMHOE pPacoI0kKEeHNE MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

e OnepupoBaTh NOHATHUSMU: JBYTPAaHHBIA yTOJI, TpaHU JBYTPaHHOIO yria, pedpo JABYIpPaHHOIO YIJIa;
JTUHEHHBIN YyToJl ABYTPAHHOTO YTJIa; TpagyCHas Mepa JBYTPAHHOTO yria.

e OmepupoBaTh MOHSITUSIMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMYKIBIA MHOTOTPAHHUK, O3JIEMEHTHI
MHOI'OrpaHHHUKa, HpaBHHBHBIﬁ MHOTI'Or'paHHUK.

e Pacrnio3HaBaTh, OCHOBHEIE BHUJIbl MHOT'OT'PAaHHUKOB (HI/IpaMI/I)Ia; Impu3mMa, prlMOYI‘OJ'IBHI:Iﬁ nmapajiiCJICIuIica,
KyO).

e KnaccuduimpoBath MHOTOTPAHHUKH, BBIOMpas OCHOBaHUS Juig Kiaccuukanmuu (BBIMYKIBIE U
HCBBIITYKJIBIE MHOTOI'PaHHUKH, IIPABUJIBHBIC MHOI'OIpaHHUKH, TIPpAMBIC W HAKJIOHHBIC IIPHU3MBI,
napasiesIenune b).

e OnepupoBaTh MOHIATUSAMH: CEKYIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

e OOBACHATH NPUHLUIIBI HIOCTPOCHUS CEUEHH, UCTIONb3Ysl METO/I CIIEJIOB.

° CTpOI/ITI) CCUCHUA MHOI'OTPaHHUKOB MCETOJOM CJICAOB, BBIIIOJHATH (BBIHOCHBIG) IIJIOCKHUEC YCPTCIKU U3
PHUCYHKOB NPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.



e Pemath 3aJaun Ha HaXOKIEHHE I€OMETPUYECKUX BEJIMYMH MO oOpa3liaM WIM alropuTMam, NpUMEHss
U3BECTHBIE AaHAJIMTUYECKUE METOMBI IIPU PEIICHUU CTaHAApPTHBIX MATEMAaTUYECKUX 3a/lad Ha BBIYMCIICHUE
pacCTOSHUM MEXKIy IBYMS TOYKaMH, OT TOYKH JO MpPsAMOM, OT TOYKM IO INIOCKOCTH, MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

e Pemate 3a7aun Ha HAXOXKICHHE T'€OMETPHUYECKUX BEIMYHMH MO OOpa3llaM WM alropuTMaM, MPUMEHss
U3BECTHBIE AaHAJIMTUUYECKUE METO/bI IIPU PEIICHUU CTaHJApPTHBIX MATEMaTUYECKUX 3a/lad Ha BBIYMCIICHUE
YIJIOB MEXAY CKPEIIMBAIOIIUMUCS IPSAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSAMH,
JBYTPaHHBIX YTJIOB.

¢ Bruuciare 00bEMBI M IUIOIMIAAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MUpaMHIa) C MPUMEHEHHEM
GbopMys; BBIUMCIATH COOTHOILEHHMS MEXIY IUIOIIAJsIMH IOBEpXHOCTeH, 00bEMamMM MOAOOHBIX
MHOT'OTPaHHHUKOB.

e OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBHI.

e l3Bnekarsh, NpeoOpa3oBbIBaTh U UHTEPIIPETUPOBATh HHMOPMALIUMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npeacTaBICHHYIO Ha YepTeXax 1 PUCYHKaX.

e [IpumensaTs reomerpuyeckue (GakThl s PELICHUS CTEPEOMETPUYECKHX 3a/ad, IpeArnoaraiumx
HECKOJIbKO 1I1aroB peIleHHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

e [IpumeHATs NpOCTEHINNE NPOTrpaMMHBIE CPEIACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIPU
pEeLIeHUU CTEPEOMETPUUECKUX 3a/1a4.

e [IpuBOIUTE IPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOE U )KU3HHU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

e [IpuMeHATh MOJIyYEHHbIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATh pEAIbHbIE CUTyallUM U IMPUMEHSTbH
U3yYEHHbIC TOHATHUS B IPOLIECCE IOMCKA pPELIEHHs MaTeMaTHYecKd c(OpMyJIMpOBaHHOM NPOOJIEMBI,
MOJCIIMPOBAaTh PEANBHBIE CHUTYallUH Ha S3bIKE I'€OMETPUHM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAECIN C
MCIOJIb30BAHUEM T€OMETPUUYECKUX MOHIATUN U TEOpeM, anmapara ajareOpsl; pelarb NpakTHUeCKue 3aaui,
CBSA3aHHBIE C HAXO0KICHHEM I'€OMETPUYECKUX BEJIIMYHH.

Conep:xanue yueOHOro Kypca (1o rogam o0y4eHus)

10 xknacc

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MHpocTpaHcTBo. Ilonarue o6
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3auMHOe pacmosioKeHHME TPSAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIMECH, MapajlIelIbHbIE U
CKpCHIMBAIOMIUECA ITPAMBIC. HapaJ'IJ'IGJ'II)HOCTI) MPAMBIX U MIIOCKOCTEH B IMPOCTPAHCTBEC: MApaJIJICIbHBIC IPAMBIC B
IIPOCTPAHCTBE;, MAPAICNBHOCTh TPEX IMPAMBIX; MApaUICIIBHOCTh MPAMOM M IUIOCKOCTH. YTIBI C
COHAIPABICHHBIMA CTOPOHAMH; YIOJl MEXKJIy HpsMBIMH B IpOCTpaHCTBE. llapamienbHOCTh IUIOCKOCTEH:
napaiesibHble TJIOCKOCTH; CBOWCTBA MapajlieNbHbIX miockocTel. [IpocTeiimue npocTpaHcTBEHHbIE (PUTYpBI HA
IJIOCKOCTH: TETPa’ip, KyO, nmapajiesienumnes; IoCTpOeHUE CEYEHUH.

IlepneHgUKyIAPHOCTE MPSAMON M IUIOCKOCTU: NEPHEHAUKYISAPHBIE IPSAMBIE B IPOCTPAHCTBE, NPAMbIE
nmapajijyiCJIbHBIC W TMEPICHAUKYIIAPHBIC K IIJIOCKOCTH, MPU3HAK MEPICHAUKYIIAPHOCTU pr[MOfI U IINIOCKOCTH,
TeopeMa O MPSAMOU MEPIEHIUKYIIAPHOMN IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJl MEXAY NPSAMOU U INIOCKOCTHIO;
JBYTPAaHHBIN yTOJ, JMHEWHBIA YroJl JBYIPaHHOTO yria. [lepneHauKyasp 1 HaKJIIOHHBIE: PACCTOSHHUE OT TOYKHU J10
TUIOCKOCTH, PAcCTOSIHME OT MPSIMOM /10 TIOCKOCTH, MPOEKIUS (Uryphbl Ha IUIOCKOCTh. llepneHauKyIspHOCTh
IIJIOCKOCTEM: IPU3HAK MEPIIEHUKYIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX NmeprneHIuKyIsapax.

MHororpaHHuKu

ITousTHe MHOI'OrpaHHMKAa, OCHOBHBLIC JJICMCHTBI MHOI'OIpaHHHWKA, BBIIIYKJIBIE W  HCBBIITYKIIBIC
MHOTOT'PaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosibHas npusma; I'paHU U OCHOBAHUS IIPU3MBI;
npsaMass 1 HAKJIOHHas IIPHU3MBbI; OOKOBas U IOJHAs IMMOBEPXHOCTH IMPU3MBEIL. Hapaﬂnenennnen, HpSIMOyFOJIBHI)IfI
napajJiesienunes u ero cBoiictea. Ilupamuna: N-yroapHast mupamMua, rpaHud ¥ OCHOBAHHUE MUPAMUIbI; OOKOBast U
IMOJIHAA ITOBCPXHOCTH IMHUpaMUJbl; IIpaBUJIbHAasd H yC@'—IéHHaH nupamMujaa. 3IIEMEHTHI IIpU3Mbl W IIHUpaMUIBI.
[IpaBuiibHBIE MHOTOTPaHHMKH: IOHSTHE INPABWIBHOIO MHOIOIPDAaHHUKA; NpaBUIbHAs IpHU3Ma M IPaBHIbHAS
NMpaMK/ia; IpaBUIbHAs TPEyroyibHas MUpaMuJia U MpaBUWIbHBIN TeTpadp; KyO. IlpeacraBienue o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’dap, 10AeKa’ip U ukocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CI/IMMeTpI/IH B IPOCTPAaHCTBEC.: CUMMECTPHA OTHOCHUTCIBHO TOYKH, HpSIMOfI, IUIOCKOCTHA. DJIEMEHTBI
CUMMCTpPUH B ITUpaMUiax, MapajijiCJICIUIICAax, [IPaBUJIbHbBIX MHOTI'OIPAHHUKAX.



Brruncienue 31eMeHTOB MHOTOTPaHHHUKOB: p&Opa, tuaronanu, yrisl. [lnomans 60KoBOH MOBEPXHOCTH U
MTOJTHOW TIOBEPXHOCTH TPSAMOU MPHU3MBI, IUIOIIAJb OCHOBAaHWH, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSMOM
npu3mbl. [lnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH TNPABWIBHOW MHPaMHIIBI, TEOpeMa O IUIOMIAAN
yceuéHHoil nupamuabl. [loustue 06 06béme. OObEM MUpaMHIbL, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEX/TY IIOLIAIIMU IIOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIL.

TemaTuueckoe mIaHUPOBaHUE Y4eOHOro Kypca (1o rogam o0y4yeHust)
10 kaacc (68 yacoB)

Ha3Banue OcHoBHOE cojJiepKaHue OcHOBHbIE BUBI AEATEIBHOCTH yUaIUXCS
pazaena
Beenenue B | OCHOBHBIE TOHATHS AxkrtyanusupoBaTh (aKTbl M METOAbl IUIAHUMETPHUH,
CTEPEOMETPHU | CTEPEOMETPUHN: TOUKA, IIPsIMAsl, | PEJIEBAHTHBIE TEME.
10 IJIOCKOCTh, POCTPAHCTBO. [Tonydate mpencTaBieHHs] O IPOCTPAHCTBEHHBIX (UTYpaXx,
(10 9) [TpaBuna n300pakeHus Ha pazOupaTh MpOCTEHIIINEe TPaBUiIa H300paKEHUS ITUX PUTYD.
pHUCYHKaX: H300paskeHUs N3006pakaTh NpsMYIO U TNIOCKOCTh Ha PUCYHKE.
IUIOCKOCTEH, MapaienbHbIX Pacrio3naBaTe MHOTOTpaHHUKH, MUPAMUAY, KyO, HAa3bIBATh
HPSIMBIX (OTPE3KOB), CEPEUHBI | UX JIEMEHTHI.
otpeska. [lonsTus: JlenaTe pUCYHOK Ky0a, MUpaMuibl, HAXOIUTh OIIUOKU B
NIePECEeKAIOIINECs MIIOCKOCTH, | HEBEPHBIX H300PaKCHUSIX.
nepeceKarolyecs npsmas u 3HaKOMHUTbCA C CEYEHUSMH, C METOJOM  CIIE/IOB;
IJIOCKOCTb. UCIIOJIb30BaTh Ul IIOCTPOEHHMS] CEUEHUs METOJl CJENOB,
3HaKOMCTBO C | KpaTKO 3alKChIBATh IIard MOCTPOSHUS CEUCHUSI.
MHOTOTpaHHUKAMH, Pacnio3naBaTe BHJA CeUeHHs W OTHOLICHHA, B KOTOPBIX
n300paxeHue cedeHue AenuT pedpa KyOa, HaXOJUTh ILIOMIAb CEUCHUSI.
MHOTOT'PaHHHKOB Ha PUCYHKAX, Hcnonp3oBare momoOue mpu  pelleHuu 3ajad  Ha
Ha TPOEKIMOHHBIX YepTexkax. | IOCTPOCHUE CEUCHUN.
HauanbHble cBeneHus 0 KyOe u 3HAKOMHUTBCI  C  AKCMOMAaTHYECKUM  TOCTPOCHHEM
nupamMuie, HUX pa3BEPTKH M | CTEPEOMETPUH, C aKCHOMaMM CTEPEOMETPUHU U CIIEACTBUSAMHU
MOJIEIIN. CeueHnus | U3 HUX.
MHOT'OI'PaHHHKOB. WnmocTpupoBaTh aKCMOMBI PUCYHKAMHU M IIPUMEpPaMU U3
[TonsiTe 06 akCHOMAaTUUYECKOM | OKpYyXKaroliel 00CTaHOBKU
IOCTPOCHUHU  CTEPEOMETPHH:
aKCUOMBI ~ CTEPEOMETPHH |
CJIEZICTBUS U3 HUX
[Ipsimbie | B3aumnoe pacroyiokeHue AxTyanm3upoBath (aKTBl W METOIBl IUITAHUMETPHH,
U IUIOCKOCTU | IPSAMBIX B IPOCTPAHCTBE: | peJeBaHTHbIE TEME, IPOBOJUTH AHAIOTHH.
B nepecekaromumecs, [lepeuncnarb BO3MOXHBIE CHOCOOBI PAaCIOIOKEHUS IBYX
IPOCTPAHCTB | MapajelibHble U | IPSAMBIX B IPOCTPAHCTBE, WILTFOCTPUPOBATh UX Ha IIPUMEpax.
e. CKpEIIMBAIOIINECS PSIMBIE. JaBate  ompeneneHHe — CKPEMIMBAIOUIMXCS  MPSMBIX,
[Mapannensho | IMapannenbHOCTh TPSIMBIX U (dbopMyIMpOBaTh NPU3HAK CKPEIIMBAIOMIUXCS MPSAMBIX U
CTh TPSMBIX | TUIOCKOCTEH B TPOCTPAHCTBE: NPUMEHSTH €r0 TPU PEIIeHUH 3a/1ad.
U napaesbHble IpsMbIe B Pacrnio3HaBaTh npu3My, Ha3bIBaTh €€ HIIEMEHTHI.
IUIOCKOCTEH | MPOCTPaHCTBE; MapalIeIbHOCTh CTpouTh cedeHus MPU3MBI Ha TOTOBBIX YEPTEIKaX.

(12 u)

TPEX NPSIMBIX; MAPAIIEIBHOCTh
IIPSIMOM M TUIOCKOCTHU. YTIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMHU;
YTOJI MEXAY IPSIMBIMU B
IIPOCTPAHCTBE.
[TapaysienbHOCTh TIIIOCKOCTEM:
napajuleJIbHbIE IJIOCKOCTH;
CBOMCTBA MapajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimue

[TepeuncnsiTh BO3MOXHBIE CIIOCOOBI B3aUMHOTO
PaCION0KEHUS MPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJIUTH COOTBETCTBYIOLIME IIPUMEPHI U3 PEATIBHOM KU3HH.

JlaBath  omnpenelieHHME NApPALUICIIBHOCTH  NPSIMOM U
IJIOCKOCTH.

@opmyIHpoBaTh MPHU3HAK MAPAIETBHOCTH TPSIMOUW U
IUIOCKOCTH, YTBEPXKIACHUE O MNPSIMOM IIEPECEUYECHUs [IBYX
IJIOCKOCTEM, MPOXOASANINX Yepe3 napajuiesIbHbIe MPSIMBIE.

Pemate mpakthueckue 3agaud Ha IMOCTPOCHHUE CEUYEHHM
MHOT'OIPAHHHKA.




IPOCTPaHCTBEHHBIE (PUTYPHI HA
MJIOCKOCTH:  TETpadap, Kyo,
napajuieNienumneI; MOCTPOCHUE
CEYEeHUI

OOBSICHATD
IUIOCKOCTEHA.

JaBate  ompeneneHue — mapauIieIbHBIX  [UIOCKOCTEM;
MPUBOJIUTH TPUMEPHI U3 PEATBHOM >KU3HM M OKpYKarolleu
00CTaHOBKH, WUTIOCTPUPYIOLIUE MapayIeIbHOCTh
IUIOCKOCTEHA.

Hcmons3oBaTh MIPU3HAK MapajuiebHOCTH JIBYX
IJIOCKOCTEM, CBOMCTBa TNapajuIeNIbHBIX IUIOCKOCTEH MpHU
pELIEHNH 3a]1a4 Ha [TIOCTPOECHUE.

OOBACHATD, YTO HA3BIBACTCS MAPALICITHHBIM
MPOEKTUPOBAHUEM U KaK BBIIOJHACTCS IPOCKTUPOBAHHUE
(buryp Ha MI0CKOCTb.

N3o00paxaTh B MapayieIbHONW TPOCKIUU  Pa3TUIHBIC
reOMETpUYECKUE (PUTYPBHI.

MoaenupoBaTh peajibHbIE CUTYAIlMU Ha SA3bIKE TEOMETPUU,
HCCIIEIOBATh IMOCTPOCHHBIE MOJIETM C  HMCIOJIb30BAaHUEM
FEOMETPUYECKUX MOHSATUM.

Hcnonb3oBarh Mpu penieHWH 3aJad Ha IOCTPOCHHUE
CEYCHHUM MOHATUE MapaUIeIbHOCTH, NPU3HAKH U CBOMCTBA
NapauIeIbHBIX OPSIMBIX Ha MJIOCKOCTH

ciydan B3aUMHOT'O PacCIoJIOKCHUA

[Iepnenauky
JIIPHOCTD
MPSIMBIX U
MIOCKOCTEH

(12 u)

[lepnenauKyIsIpPHOCTH
IpsIMOM " IJIOCKOCTH:
NEPIEHAUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, psIMble
napajuleIbHbIC u
NEPIIEHIUKYIISIPHBIE K
IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH TPAMOMN
U IUIOCKOCTH, TeopemMa o
OpsAMOM  NEPIEHIUKYIAPHOU
IUIOCKOCTH

IlepnieHauKyIsp U HAKJIIOHHBIE:
paccTossHue OT TOYKH 10
IJIOCKOCTH,  PAcCTOSAHUE  OT
IIPSIMOM J10 IIJIOCKOCTH.

AxTyanu3upoBaTb (aKThl W METOJBI
pEJIEBaHTHBIE TEME, IPOBOJUTH aHAJIOTUH.

OOBsICHATH, KakoOM Yrojd Ha3bIBAaCTCS YIVIOM MEXIy
NIEPECEKAOIIUMHUCS MPSMBIMU, CKPEIIMBAOIIUMHUCS NIPSIMBIMH
B IIPOCTPAHCTBE.

JaBaTh omnpeneleHue NEPHEHAUKYJSPHBIX MPSIMBIX U
IIPSAMOM, NEPIICHIUKYJIIPHOMN K IUIOCKOCTH.

Haxoouts yriel MeXAy CKpEIIMBAIOIIUMUCSA IPSIMBIMU B
KyOe 1 nmupamue.

IIpuBOAUTE IPUMEPBI U3 PEATLHOMN KU3HU U OKPYKAIOLIEH
00CTaHOBKHM,  WUIIOCTPUPYIOIIME  MEPHEHIUKYISIPHOCTD
IPSAMBIX B IPOCTPAHCTBE U MEPIECHAUKYIIAPHOCTh IPIMOU K
IIJIOCKOCTH.

®opMynHMpoBaTh NPU3HAK NEPIEHAUKYIIAPHOCTH IPIMOU
U TUIOCKOCTH, IPUMEHSITh €r0 Ha MPAKTUKE: OOBSICHSTD
HEepIEHINKYIIPHOCTh peOpa KyOa U 1uaroHaiu ero rpaHu,
KOTOpasi €ro He COJIEP>KUT, HAXOAUTh JUIMHY IMaroHaiu Kyoa.
BbIYuCIATE BBICOTY IIPABUIIBHOM TPEYTOJIBHOW U IIPAaBUIILHON
YeThIPEXYTOJILHON MUpaMu/ 10 AJTuHaAM pEdep.

Pemate 3amauM  Ha  BBIYUCIICHUSA, CBS3aHHBIE C
NEPNEHAUKYJSIPHOCTBIO  NPSIMOM M IUIOCKOCTH,  C
UCIIOJIb30BAHUEM TIPH PEILICHUH MJIAHUMETPUIECKUX (PAKTOB U
METO/I0B.

OOBACHATb, UYTO  HA3bIBAIOT  MNEPIEHAUKYISIPOM U
HAaKJIOHHOM U3 TOYKH K IUIOCKOCTH; IPOEKIMEN HAKIIOHHOM Ha
IIOCKOCTh. OOBACHATH, UYTO HA3bIBAETCS PACCTOSHUEM: OT
TOYKHU 10 TUIOCKOCTH; MEXAY MapajuIeIbHBIMU IUIOCKOCTSMU;
MEXIYy IpsSMOM U NapajUIe]IbHOM €U IUIOCKOCTBIO; MEXIY
CKPELIMBAOIIMMUCS ITPSIMBIMH.

HaxonuTh 3TH paccTOSHUS B NPOCTBHIX Ciydasx B KyoOe,
paMuze, Npu3Me.

MopnenupoBaTh peanbHbIE CUTyalluu Ha SI3bIKE TEOMETPUH,
HCCIEN0BATh TOCTPOEHHBIE MOJEIM C HMCHOJb30BaHUEM
F€OMETPUYECKUX ITOHATHH.

Hcnosnp30BaTh  NpU  PEIIEHUH 334a4  HA TOCTPOEHHUE

IJIaHUMCETPHH,




ceueHnit Tteopemy Ilucdaropa, cBoiCTBa NPSMOYTOJBHBIX
TPEYTOJIbHUKOB.

Vsl
MEXIY
MPSIMBIMHU U
IUIOCKOCTSIMH

(10 9)

VYriael B NIPOCTPAHCTBE: Yroj
MEXAY IPSIMOU U IIIOCKOCTBIO;
JIBYTpaHHbBIA YTOJ, JUHECUHBIN
yToJI ABYTPaHHOIO yrija.
[IepnieH MKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPNEHIUKYJISIPHOCTH  ABYX
mockocreil. Teopema o Tpéx
NEPIICHIUKYIIApax

Axrtyanu3upoBaTb (akThl U METOJBbI
peeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.

JlaBaTh omnpezeneHue yria Mexay NpsMOM U IJIOCKOCTBIO,
dopmynupoBaTte TeopeMy O TpEX NEPIEHAMKYIsIpax u
00paTHYIO K HEH.

Haxomuts yrom Mmexay mIpsAMOM M IUIOCKOCTBIO B
MHOIOTPaHHHMKE, PACCTOSTHUE OT TOYKH [0 MpsAMOM Ha
IJIOCKOCTH, MCIIOJb3Ysl TEOpEMY O TPEX NEPHEHIUKYIIPAX.
[IpoBoguTh Ha uYepTeKe NEPHEHIUKYJApP: W3 TOYKM Ha
IIPSAMYI0; U3 TOYKH HA IJIOCKOCTb.

JlaBaTh onpezesneHne IByTpaHHOIO yIJIa U €ro 3JIEMEHTOB.
OOBACHATH PABEHCTBO BCEX JHMHEWHBIX YTJIOB JIBYTPAHHOTO
yria.

Haxonute Ha uepTexe IBYIrpaHHBIM yroia mnpu pelpe
IIAPaMUJBL, IPU3MBI, TAPAILIEIECTIUIIEAA.

JaBaTh onpenencHue yria MeKIy MII0CKOCTAMMU.

JaBatp onpeneneHne U GOpMyIHPOBATH MPU3HAK B3aHMHO
NEPIEHIUKYJISPHBIX TUIOCKOCTEH.

HaxonuTh yriel MEXIy IUIOCKOCTSIMH B KyO€ U IIHpaMH/IE.

Hcnonp30BaTh IpU PELIEHUH 3a7a4 OCHOBHBIE TEOPEMBI U
METO/bI ITITAHUMETPUH.

MonenupoBaTh peabHbIE CUTYalluu Ha S3BIKE TEOMETPHH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM
rEeOMETPUYECKUX ITOHATUH.

Hcnons3oBare npu  pPEIIEHHM 3a1ad  HAa IIOCTPOCHHUE
CEYEHUI COOTHOLIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

IIJIAaHUMCTPHHU,

MHororpansau
KU

(10 9)

ITonsaTue MHOTOTPaHHUKA,
OCHOBHEIE 3JIEMEHTHI
MHOT'OTPaHHHUKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPAHHUKA.
IIpu3sma: n-yronpHas npusma;
TpaHu U OCHOBAHUS MPU3MBI;
IpsiMasi U HaKJIOHHAs [PU3MBI;
OOKOBas U TIOJIHAS
ITOBEPXHOCTD IPU3MBI.

[Tapamnenenunen,
IPSIMOYTOJIbHBIN
HapaJuieIenuInes U ero
CBOMCTBA.

IInpamua: N-yroJjibHas

nupamuja, rpadid 1 OCHOBaHHC
nmUupamMuabl; OOKOBasg W ITOJHAS

AxTtyanu3upoBaTb (akThl W METOJbl  IUIAHUMETPHH,
peeBaHTHBIE TEME, TPOBOIUTH AHAJIOTHH.

JlaBaTb ompelencHue MapajulelIeNuIena, paclo3HaBaTh
€ro BHJIbl U U3y4aTh CBOWCTBA.

JlaBaTp ompeneneHue NUPAMHUABI, PACIO3HABATh BUJBI
nupamu, GopMyIMpOBaTh CBOUCTBA pEOep, rpaHel U BBICOTHI
IIPaBUJILHON TUPAMUBI.

Haxonuth miomans moaHOH M OOKOBOM IMOBEPXHOCTH
MAPaMU/IBL.

JlaBaTb ompeneneHue yCeUEHHON NUpaMUIbl, HAa3bIBATh €€
AJIEMEHTBI.

®opmynupoBaTb ~ TeopeMy O  IUIOIAAM  OOKOBOM
ITOBEPXHOCTHU MPABUIILHON YCEUYEHHON TUPAMUIBI.
Pemate 3amauM  Ha  BBIUMCIEHUE, CBS3aHHbIE C

NApaMUJaMH, a TAKXKE 3aJ]a4l Ha IIOCTPOCHUE CEUYECHUM.
JlaBaTb omnpenesieHre NpU3Mbl, PaClO3HaBaTh BUBI IIPU3M,
n300paxkaTh MPU3MBI Ha YEPTEXKE.

IIOBEPXHOCTh UpaMUIbl; HaxonuTh 1uiomaab MOMHOM MM OOKOBOW MOBEPXHOCTHU
IpaBUJbHAasE W YCEUEHHas | IPU3MBI.

nUpaMuza. N3yuaTh cooTHoOmeHHs Difnepa ans uncia pédep, rpaHeit
DIIEMEHTHI IIPU3MBI Y | ¥ BEPIIMH MHOTOTPaHHUKA.

APaMUBL. MN3yuaTte BUABI INPAaBWIBHBIX MHOTIOIPAHHHMKOB, UX
IIpaBunpHBIE MHOTOTPaHHUKH: | HA3BaHUS U KOJIMYECTBO I'PAHEH.

MIOHATHE IIPaBUIIBHOTO N3y4yaTb CUMMETPUIO MHOTOTPAHHUKOB.

MHOTOTPAHHUKA; IPaBHJIbHAS OOBSICHTH, KaKMe€ TOYKH Ha3bIBAIOTCS CUMMETPUUYHBIMU
pu3Ma u [IpaBUJIbHAS | OTHOCUTENIBHO JaHHOM TOYKH, IPSAMOM WIHM IUIOCKOCTH, 4TO
UPAMHUJIA; IIPABWJIbHAS | HAa3bIBAIOT LIEHTPOM, OCBK) WM IUIOCKOCTBI) CHMMETPUU




TpeyrojibHasg INHpaMHUaa U
NpPaBUIBHBIM TeTpa’ap; KyoO.
IIpencraBnenue o NpaBUIBHBIX
MHOI'OI'paHHHKAaX: OKTa3p,
JOJEKa’Ip U UKOCAIP.

burypsr.
[lpuBoaUTE  TpPUMEPHl  CUMMETPHUYHBIX

aApXUTEKTypE, TEXHUKE, IPUPO/IE.
MogenupoBaTh peabHble CUTYallUU Ha S3bIKE T€OMETPHH,
UCCIIENIOBaTh IOCTPOCHHBIE MOJEIN C HUCIOJIBb30BAHUEM

buryp B

CuMmmeTpusi B IPOCTPAHCTBE: | FEOMETPUUECKUX  IMOHATHM,  HCHOJB30BaTh  Iojxolue
CUMMETpUs OTHOCHUTEJIHO | MHOIOTPAHHUKOB.
TOYKH, MPSIMOM, IUIOCKOCTH.
ONEeMEHTBl  CUMMETPUM B
nupammuaax,
napajuieJenumnenax,
IPaBUJIbHBIX MHOI'OI'paHHHUKAX.
Brruucnenune 3JIEMEHTOB
MHOTI'OI'PaHHHUKOB: pédpa,
auaroHanv, yriasl. Ilnomans
OOKOBOW  IIOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU NPSIMOU
IPU3MBI, IO Jb OCHOBAaHUH,
TeopemMa 0 OOKOBOI
IIOBEPXHOCTH MPSIMON IPU3MBI.
[Tnomans 00oKoBOM
IIOBEPXHOCTU U TOBEPXHOCTHU
IIPaBUJIbHOMN OUPAMUJIBL,
TeopeMa O IJIouanu OOKOBOIi
[IOBEPXHOCTHU yCEe4EHHOU
HUPaMUIbI
O06bEMBI [Tonstue 06 o0béMe. OOBEM AxTyanu3upoBath (aKTBl W METOJBl  IUIAHUMETPHH,
MHOTOTPaHHM | TUPAMHUJIbl, IPU3MBI peJieBaHTHBIE TEME.
KOB OOBSCHATh, Kak U3MEPSIOTCS OO0BEMBI Tel, IPOBOAS
(8 1) QHWIOTHIO C UW3MEpPEHHEM IUIOLIAJIed MHOTOYIOJIbHHUKOB.
®opMyIUpOBaTH OCHOBHBIE CBOIICTBA 0OBEMOB.
W3ydath, BBIBOAUTH (OpMyYIBl 00bEMA MPSIMOYTOJIBHOIO
napajuiesienunena, IpyusMbl U MUPaMUIbL.
Bbraucnare 00bEM IpU3MBI U TUPAMUJIBI IO UX YJIEMEHTaM.
[IpumeHsTh 00BEM 1S PELIEHUS] CTEPEOMETPHUUECKUX 3a/1a4
U 111 HaX0XKJIEHUSI TEOMETPUYECKUX BEJINYMH.
MonennpoBaTh peanbHbIE CUTyallMH Ha SI3bIKE T€OMETPUH,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
r€OMETPUYECKUX TOHATHI
[ToBTOpEHME: [Toctpoenue ceueHnii B Ctpouts ceyeHrne MHOTOTpaHHUKA METOZOM CIIEJI0B.
CEYEeHUs, MHOTOTpaHHHKE. JlaBaTh omnpeiesieHne pacCTOSHUS MEXy PUTYypaMu.
paccTosiHus U Boluncnenue paccTosHUMN: Haxonuts paccrosiHue MEXIY HapaaesIbHbIMU
YTJIIBI MEXy IByMsI TOUKaMH, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCTbIO W MapajulesbHOM  eil
(8 1) TOYKH JI0 MPSMOM, OT TOUKH 10 | MIPSIMON, MEXTy CKPELIMBAIOLIUMHUCS MPSMBIMH.

MJIOCKOCTH; MEXKTY
CKpEIINBAIOIIUMUCS
MPSIMBIMHU.

Boruncnenue yrios:
MEX1y CKPEIUBAIOIUMUCS
IPSIMBIMU, MEKIY NIPSIMON U
IJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTIIOB MEKIY
MJIOCKOCTSIMU

CtpouTh JIIMHEWHBIA YroJl JBYTPAHHOIO yrja Ha YEpTExke
MHOT'OI'PAHHUKA U HAXOJUTh €ro BEJIINYUHY.
Haxonuts yrisl Mexay IMIOCKOCTSIMU B MHOTOTPAHHUKAX

11 knacc




Haspanue OcHOBHOE COACPpIKaHUC OCHOBHBIE BUIBI ACATCIIBHOCTU YUAIIIUXCA
pazaena

Tena Cdepa u map: ueHTp, paauyc, | AKTyanusupoBaTb  (akTbl U METOJAbl  IUIAHUMETPUH,

BpalICHUA AUaMCTp; miomaab | pCICBAHTHBIC TCMC, IPOBOAWUTL aHAJIOTUH.

(12 4) MOBEPXHOCTHU cdepsl. | JlaBaTth ompenenenust cepbl U IIapa, UX IEHTpa, paauyca,
B3aumnoe pacnioniockeHue | ruamerpa. Ompenensats chepy Kak (GUrypy BpalieHUs
cdepsl u IUIOCKOCTH; | OKPY>KHOCTH.

KacaTelbHast  IUIOCKOCTh K | MccrenoBaTh B3aUMHOE pacnojiokeHue cepbl U MIOCKOCTH,

cdepe; muomaab cepsl. IBYX ctep, WUTIOCTPUPOBAThH 3TO HA YepTekaxX U PUCYHKAX.
N3o0paxenue cdepsl, | DopMyaHpoBaTH ONPEACTICHUE KAcaTeNbHOW IUIOCKOCTH K

1rapa Ha MjI0CKOCTH. cdepe, CBOICTBO U MIPU3HAK KacaTeJIbHOM IIOCKOCTH.
CeueHnus mapa. 3HAKOMHTHCS C T€OAC3UICCKIUMHE JIMHUSMU Ha chepe.

I_[I/IJ'II/IHI[pI/I‘-IeCKaSI O6’b$ICH$ITB, 4YTO HAaA3bIBAKOT HOWJIHWHAPOM, HA3bIBATHL €TI0

MOBEPXHOCTb, o0pa3yrollye | JIeMEHTHI.

LHUJIMHIPUYECKON W3yuarb, OOBACHATH, KaK MOIY4YUTb LWIMHIP MyTEM

MOBEPXHOCTH, OCbh | BpaleHHs MPSIMOYTOJIbHUKA.

IIHJIHHIIpH‘ICCKOﬁ BI)IBOI[I/ITB, HCIIOJIB30BaTh (1)OpMYJII)I JIIA BBIYUCICHU

MOBEPXHOCTH. Hunmuunp: | muomaay O0KOBOM MOBEPXHOCTU LIUIHHIPA.

OCHOBaHUs 5 OokoBast N3yuars, pacno3HaBaTh pa3BEpPTKY LHJIMHAPA.

MOBEPXHOCTh, OOpasylomas u
0Chb, IUIOmIAgb OOKOBOH U
MOJIHOM MMOBEPXHOCTH.
W300paxeHnne ULWIMHIpA Ha
TLIOCKOCTH. Pa3Béprka
WIMH/IPA.

CeueHus HUIMHIPA
(MII0CKOCTHIO0, MTAapaJLIeIbHOM
WM TIePICHIUKYIISIPHON OCH
UAJTUHIPA)

H300paxaTh NHUIMHAP W €ro CEYEeHUs IJIOCKOCTHIO,
NpOXOJAIIEH  Yepe3 €ero  ocChb, IMapajuleIbHOM WU
NEepPHEHANKYISIPHON OCH.

HaxoauTe miiomanay 3TUuX CEYEHUM.

MopenupoBaTh peajabHbIE CUTyalluu Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh ITOCTPOEHHBIE MOJEIN C HCIHOJIb30BAHUEM
r€OMETPUYECKUX MTOHATHUH.

Konnueckas IMOBCPXHOCTD,

obpazyromue KOHUYECKOU
MOBEPXHOCTU, OCh U BEPIIUHA
KOHUYECKOU TIOBEPXHOCTH.

Konyc: ocHoBaHME U BepIlMHA,
oOpasymoliasi U 0OCh; TUIOMIA/Ib

OOKOBOM u TTOJTHOM
TMOBEPXHOCTH. VY ceu€HHbli
KOHYC: 00pa3yIolue U BbICOTa;
OCHOBaHHUS u OoxoBas
MOBEPXHOCTb.

N3o00paxeHne KoHyca Ha
mIockocTu. Pa3BépTka KoHyca.
Ceuenus KOHyCa
(TTOCKOCThIO,  MapalIeNbHOM
OCHOBAHHIO, U IIJIOCKOCTBLIO,
MPOXOJISIICH Yepe3 BEpIINHY).

O6T>$ICH$ITL, KakKoO€ TCJIO Ha3bIBAKOT KPYTI'OBbBIM KOHYCOM,
Ha3bIBATh €10 3JICMCHTHI.

N3yuaTh, OOBACHATH, Kak MOJYYUTh KOHYC MyTEM
BpallleHUs] IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300pakaTb KOHYC UM €ro CEYEHHUs IIJIOCKOCTBIO,

MPOXOJIAIIEH Yepe3 0Ch, U MIIOCKOCThIO, EPIICHIUKYISIPHOM K
ocH.

N3yuars, pacno3HaBaTh pa3BEPTKY KOHYcA.

BreiBoauTh, ucCmonb3oBaTh (HOpPMYNbl IS BBIYHCICHUS
rionia i G0KOBOM MOBEPXHOCTH KOHYCA.

Haxomute rmuiomanym CcedyeHUM, MPOXOMISIIUX
BEPIIMHY KOHYCa WIIN MEPIEHANKYIISIPHBIX €70 OCH.

OOBSICHSTH, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM.

N3y4atb, 00OBACHATH, KaK €ro MOJYyYUTh IMYTEM BpALIECHUS
MPSMOYTOJIBHOM Tpaneuuu.

BoiBoauth, mnpuMeHSATh GOpMyNy Ui BBIYUCIIECHUSA
TI0MIaI OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

gepes

Komb6unanus Tell
BpAIIEHUsS U MHOTOTPAHHUKOB.
MHOrorpaHHuK,  ONMUCAHHBIN
OKOJIO cdepsl; chepa,
BITMCaHHAsT B MHOTOTPAHHUK
WIX B TEJIO BPAILLICHUS

AktyanusupoBaTh (akTbl M METOAbl IUIAHUMETPHUH,
pEJEeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.

Pemarte cTtepeomeTpudecKkue 3a1a4u, CBA3AHHBIE C TEIaMHU
BpallcHUs, IIOCTPOCHUEM CEYEHUM Tell BpAILLEHHS, C
KOMOMHAIMSIMM ~ TE€JI BpALlEHUS U MHOTOTPAaHHUKOB Ha
HAaXO0/IEHUE T€OMETPUYECKUX BEITUYMH.

Hcronb30BaThk NMpU pELICHUH CTEPEOMETPUUYECKHMX 3aaad
IUIAHUMETpUUeCcKUe (DaKThl M METOJIbI 337a4l Ha BBIUYUCIICHHUE




U JI0Ka3aTebCTBO.

MonenupoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIU C HCIHOJIb30BAaHUEM
reOMETPUYECKUX MOHSITHI

OO0BEMBEI TEN

[MousTHe 00 00BEME.

AxkrtyanusupoBaTh (akTbl M METOAbl IUIAHUMETPHUH,

(5u) OcHOBHBIE CBOHCTBa OOBEMOB | peJeBaHTHBIE TEME, IPOBOJUTH AHAIOTHH.
TeJl. BbiBoauTh, ncnonab3oBate (GopMyiibl 00bEMOB: MPU3MBL,
O0béM LuIMHIpa, KOHYCA. IWIMHAPA, MUPaMUAbI, KOHYCa; YCEYEHHOH NHpaMuIbl MU
O0BEéM 1mapa ¥ 1I0a b YCEUEHHOT0 KOHYCa.
cdepsl. Pemarp crepeomeTpuyeckue 3aJaud, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB.
@®opMyIupOBaTh  OINpPEAEICHUE I[IAPOBOIO  CETMEHTAa,
I1apOBOTO CJI0s, IIAPOBOrO CEKTOpA.
[TpumensTs  GopMyabl Ui HAXOXKACHUS  00BEMOB
IIapOBOT'0 CErMEHTa, IIIapOBOI'0 CEKTOPA.
Pemate crepeomerpuyeckue 3adauyd, CBSI3aHHbBIE C
00BEMOM MIapa U TUIOMIA B0 CHEephI.
MozenupoBaTh pealbHble CUTYallUU Ha S3bIKE T€OMETPHH,
UCCJIEIOBaTh IIOCTPOEHHBIE MOJEIU C HCHOJIb30BAaHUEM
reOMETPUUYECKUX HOHSATHH.
[TonoGHbIe Tena B Axrtyanu3upoBaTb (AaKThl M METOJbl IUIAHUMETPHH,
npoctpancTBe. COOTHOLIEHUS | PeJIeBaHTHBIE TEME, IPOBOJUTH AHAJIOTUH.
MEXTY wiomansamu | Pemare  crepeoMeTpuyeckue  3alaud, — CBA3aHHbBIE  C
IIOBEPXHOCTEH, 00bEMaMH | COOTHOIIEHHEM O0BEMOB M MOBEPXHOCTEH MOMOOHBIX TEN B
HOJOOHBIX TeJl IIPOCTPAHCTBE.
MonenupoBaTh peajibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIM C HCIHOJIb30BAHUEM
r€OMETPUYECKUX MOHSITUI
Bekrops! n Bekrop Ha mimockocTM U B AxTtyanu3upoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
KoopAuHaThl | mpoctpaHcTBe. CrOXKEeHHE U | pelieBaHTHBIE TEME, IPOBOJUThH AaHAJIOTUU.
B BBIYUTAHUE BEKTOPOB. OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.
IPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha @dopmynupoBaTh  MpaBWIO  Napajulejenunena  Mpu
e (10 ) yucno. Pa3noxkeHne BEKTOpa | CI0KEHHH BEKTOPOB.

o TpEM HEKOMIUJIAaHAPHBIM
BEKTOpaM. IIpaBumno
napajuleIenunea.

Pemenue 3ana4, CBA3aHHBIX
C  NPUMEHEHHWEM  IIPABUII
JIEHCTBUN C BEKTOPAMHU

IIpsmoyrosnbHass — cucreMa
KOOpPJAMHAT B IPOCTPAHCTBE.

Koopaunatsl BEKTOpA.
[Ipocreitmue 3aJ1a4u B
KOOpAWHATAX. YTOI MEXIy
BEKTOpPaMH. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Briuucnenue yrioB  Mexay

MMPAMBIMHA 1 IINIOCKOCTSAMM.
KOOp,Z[I/IHaTHO-BCKTOpHHﬁ

METOA npu peUICHUH

TCOMETPHUICCKUX 3aaa4d

CknanpiBaTh, BBIYMTATh BEKTOPBI, YMHOXaThb BEKTOp Ha
YHCIIO.

N3yuyaTb OCHOBHBIE CBOMCTBA ATUX OIEPALIAM.

JlaBatb ONpelecHue  IPSIMOYIOJIBHOU
KOOPJHMHAT B IPOCTPAHCTBE.

BeIpazuth KOOpPAMHATBI BEKTOpa 4Yepe3 KOOPAMHATHI €0
KOHIIOB.

BeiBoauTh, nCHoib30BaTh (HOpMyNy JUIMHBI BEKTOpa MU
PACCTOSIHUS MEXAY TOUKaAMHU.

BeIpaxars CKajasipHOE NPOU3BEICHHUE BEKTOPOB 4YEPE3 UX
KOOPJIMHATHI, BBIYUCIIATH YIOJl MEXJIy JBYMs BEKTOpaMH,
JBYMs IIPSIMBIMU.

Haxonute yronm mexay nOpsMOM M IUIOCKOCTBIO, YIOJI
MEXIY ABYMs IJIOCKOCTSIMU aHAJTUTUYECKUMU METOJAMU.

BbiBoMTh, HCNONB30BaTh (HOPMYITY PacCTOSTHUS OT TOYKH
J10 IIJIOCKOCTH.

CUCTCMBI




[ToBropenue, | OcHOBHBIE GUTYPBI, (HAKTHI, Pemate mpocreiimme 3amaud Ha HAXOXKJICHHE [UIMH HU
0000111eH1E U | TEOPEMBI Kypca INIAHUMETPUM. | YIJIOB B TE€OMETPUUYECKUX (Urypax, NPUMEHATb TEOpeMy
cucremarusa | 3ajaydl INIAHUMETPUU U [Tudaropa, TeopemMbl CHHYCOB 1 KOCHHYCOB.
LU 3HAHUM | METO/IbI UX PEILeHHUs. HaxonuTh miomias MHOTOYroJbHHKA, KPyTa.
(7 9) OcHoBHBIE GUTYPBI, (HAKTHL, Pacnio3naBath momoOHbIe (HUTYPHI, HAXOAUTH OTHOLICHHS
TEOpPEeMbI Kypca CTEPEOMETPUH. | JUIMH U MJIoUaeil.
3aauy CTEpEOMETPUN U Hcnonp30BaTh NMpu pELIEHUH CTEPEOMETPUUECKHUX 3anad
METO/bI UX PEIICHUS (akThl ¥ METO]Ibl IUIAHUMETPHUH
IMOYPOYHOE IIVIAHUPOBAHUE 10 kjacc, reomeTpus
N nara Tewaypora
mian | dbaxT
Beenenue B crepeomerpuio - 10 yacos
1. OCHOBHbIE IOHATHSI CTEPEOMETPUU: TOUKA, ITPSIMast, INIOCKOCTb,
[IPOCTPAHCTBO
2. [IpaBuina n3o0pakeHust Ha pUCYHKaX: H300pakeHUs IIOCKOCTEH,
[apajuleJbHBIX OPSMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. IToHsATHSA: MepeceKaromuecs MIOCKOCTH, IepeceKaroIIrecs npsamas u
[JI0CKOCTh
4. 3HAKOMCTBO C MHOI'OI'paHHUKaMU
S. N300pa’keHre MHOTOI'PaHHUKOB HA PUCYHKaX
6. N300paxeHrie MHOrOrpaHHUKOB Ha MPOEKIIMOHHBIX YEPTEKAX
7. Ky0, ero pa3BépTku u MoaeIH
8. [Tupamua, €€ pa3BEPTKH U MOJIEIIN
9. CeueHust MHOTOIPaHHUKOB
10. Konmponvnasn paboma Nel no meme «Beedenue 6 cmepeomempuioy

Hp}lele U njioCKocmu 6 npocmpancmaee. Hapafme/lbnocmb RPAMBIX U naocxkocmeit - 12 uacoe

11. B3anMHoe pacnosyioykeHue NpsMbIX B IPOCTPAHCTBE
12. [TapannenbHbie IpsSMbIE B IPOCTPAHCTBE
13. [TapamienbHOCTh TPEX MPSIMBIX
14. [TapannenbHOCTh IPSIMOM U IJIOCKOCTH
15. VYTIuBI ¢ COHANPABICHHBIMU CTOPOHAMH
16. Y01 MEXIY IPSIMBIMU B TIPOCTPAHCTBE
17. [TapansenbHble INIOCKOCTH, UX CBOMCTBA
18. Tetpasap
19. Ky6
20. [Tapannenenunen
21. [TocTpoeHue ceueHuit
22. Koumponvnas paooma Ne2 no meme «Ilpamvie u nniockocmu 6
npocmpancmee»
IlepneHAUKYJIAPHOCTH NPSIMBIX M IIOCKOCTEH - 12 yacoB
23. [leprieHAMKYISIpHBIE NIPSIMBIE B POCTPAHCTBE
24. [Ipsimble, napaieabHble INIOCKOCTH
25. [TpsiMble, TepIEHINKYIISIPHBIE K MIIOCKOCTH
26. [Tpu3HaK neprneHauKyISIPHOCTH NPSIMON M INIOCKOCTH
27. Teopema o npsiMOi, MEPIEHAUKYIISIPHON IIIIOCKOCTH
28. [lepnieHIUKYJISIp M HAKJIOHHBIE
29. PaccTosiHre OT TOUKH /10 TJIOCKOCTH
30. PaccrositHre OT psIMO¥i 10 TIIOCKOCTH
31. HaxosxJieH1e yriioB MeX1y CKPEIIMBAIOLIMMHUCS IPSIMbIMU B Ky0Oe
32. HaxosxieHre yriioB MeX 1y CKpeIIMBAIONIMMHCS IPSIMBIMA B TIHPAMHJIE
33. Pemenue 3amau




34.

Konumponvnan paboma Ne3 no meme «IlepneHOuKynapHocmos npamolx u
n10ckocmeinr»

Yriibl Mexay NPAMBIMH H ILI0OCKOCTAMU - 10 yacos

35. Yroa Mmexay npsiMoi U III0OCKOCThIO
36. JIByrpaHHbIi yrou
37. JIMHEHHBIN yroJ IByIpaHHOIO yria
38. [TepneHUKYISIPHOCTD IJIOCKOCTEH
39. [Tpu3HaK NEPIEeHINKYISIPHOCTU ABYX IJIOCKOCTEN
40. HaxosxieHre yriioB Mexay II0CKOCTSIMU B KyOe
41. HaxoxieHue yrioB Mexay INIOCKOCTSIMHU B IUPAMUJIE
42, Teopema o TpEX nepneHIuKyIsIpax
43, Pemenue 3amau
44, Konmponvnasa paboma Ned no meme « Yanwt mexncoy npameimu u
n0cKkocmamuy

Mmuozozpanunuxu - 10 uacoes
45. IlonsiTHE MHOTOrpaHHUKA
46. [Tpu3ma: mpsiMasi 1 HaKJIOHHAs
47. BbokoBasi 1 mojHasi TOBEPXHOCTH MPU3MBbI
48. [IpsAMOYTONBHBIN MTapajuIeIeIuIIe]] U €r0 CBOMCTBA
49, ITupamua
50. IToHas TOBEPXHOCTH TUPAMHUJIBI
ol. [IpaBuibHas U yced€HHAsi NUPaMUIbI
52. [TpaBuUIIbHBIE MHOTOTPAaHHUKH
53. CuMMeTpHsi B IPOCTPAHCTBE: OTHOCHTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH
4. Konumponvnasn paboma No5 no meme «Mnozozpannukuy

O0BbEMBI MHOTOTPAHHHMKOB - 8 YacoB
95. [Tonsitrie 06 00bEME
56. OcHOBHBIE CBOICTBa 00BEMOB
57. O0bEM mapasiesnenuneia
58. O0BEM TUPAMHTBI
59. O6BEM pU3MBbI
60. Boruncnenne o0bEMOB Tel
61. Pemenue 3amau
62. Hmozosan ammecmayua. Konmponsnaa paboma Ne6
IloBTOpeHue - 8 yacon
63. [TocTpoeHHe ceueHni B MHOTOIpaHHHKE
64. Beluncnenue paccTossHUNA MKy IBYMs TOUKaMHU, OT TOYKH J10 NPSIMOU
65 Brruncienne pacCTOSIHUIA: OT TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAIOIIMMHUCS PSIMBIMU
66. Brrumnciienue yrioB MeKy CKPEITMBAIOIIUMUCS ITPSIMBIMH
67. Brruucrienue yrioB Mexy IpsMOi U INIOCKOCTBIO
68. BhIunciienue yrioB Mex 1y MIOCKOCTIMU
MOYPOYHOE IIVIAHUPOBAHUE 11 kaacc, reomerpus
N aara Temaypora
TIaH | dakr

Tesia Bpamenus - 12 yacos
1. Cdepa u map. Ilnomiane noBepXHOCTH cepbl
2. B3aumMHoe pacrionoxxeHue cepsl U MIOCKOCTH
3. KacarenbHast m1ockocTh K cdepe
4. Ceuenus miapa




B0 83050501 00)

[Tnomans 60KOBOM M MOIHOM MOBEPXHOCTH IIMIIMHPA

CeueHust IIWIMH]IPA

Konyc

ITnomans GOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA

10. CeueHust KOHyca
11. KomOuHammst Ten BparieHus: 1 MHOTOIPaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena spawenusn»
O0bémbI Te - 5 yacoB
13. [Tousitue 06 06bEMe. OCHOBHBIE CBONCTBA 0OHEMOB TEII.
14. O0BEM ITUITHHIIPA
15. O0béM KOHYyCa
16. O0BEM 11apa, MapoBOro CErMeHTa, IMIAPOBOT0 CEKTOpa
17. \Konmponvnas paboma Ne2 no meme «Q6vémbl men»
BekTopbl M KOOPAMHATHI B IpocTpancTie - 10 yacos
18. BekTop Ha MI0CKOCTH | B npocTpaHcTBe. ClI0KEHNE U BBIYUTAHHE BEKTOPOB
10. YMHOXEHHE BEKTOpa Ha YK CIIO
20. Paznoxenne BekTopa 1o TpéM HEKOMIUTAaHAPHBIM BeKTopaM. [IpaBuiio
Mapajuiesenunea

21. Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUM C BEKTOPAMH
22. [IpsimoyrosipHas cucTeMa KOOpauHAT B pocTpancTBe. KoopauHaTel BekTopa
23. [Ipocreiinune 3a1a4u B KOOpAXHATAX
24. Yron mexay BekTopamu. CKaJIpHOE MPOU3BEACHHE BEKTOPOB
25. BoluriciieHue yriioB Mex 1y NPSIMbIMH U TJIOCKOCTSIMU
26. KoopauHaTHO-BEKTOPHBIN METO/I ITPH PEHICHUN T€OMETPUUYECKUX 3a/1a4
217. Hmozoeasn ammecmayusn. Konmponvuas paboma Ne3

IToBTOpeHue, 00001ICHNE U CHCTEMATH3alUs 3HAHUM - 7 yacoB
28. CeueHusi MHOTOTPAaHHUKOB
29. HaxoxieHue yrioB Mexay CKPelMBalOIMMUCS TPSIMBIMU
30. HaxoxieHue yrioB Mexay TIOCKOCTSIMU
31. Beruncnenue mioniaaeii MHOrorpaHHUKOB
32. Brruncnenne o0bEMOB Tel
33. [Tnomaay moBepXHOCTEH TeJ BpaIleHUs
34. OOBbEMBI TeN BpaleHUs
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