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ean nudyyeHus y4eOHOro Kypca

BaxHocTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CpeIHET0 0011ero oopazoBanus o0yciIoBIeHA
MPAKTUYECKON 3HAYMMOCTBIO METANIPEIMETHBIX M MIPEIMETHBIX Pe3yIbTaTOB 00YUEHUSI TCOMETPHH B
HaIPaBJICHUU JIMYHOCTHOTO Pa3BUTHsI 00ydaromuxcs, GopmMupoBanus GyHKINOHATHEHON MaTeMaTUYECKOM
IPaMOTHOCTH, U3YYCHHSI IPYTUX yU4EOHBIX TUCIUIUIMH. Pa3BUTHE y ydaluxcsi MPaBWIbHBIX MTPEICTABICHUAN O
CYIITHOCTH U TIPOMCXOKICHUU T€OMETPUICCKIX a0CTPaKIIUi, COOTHOIIICHHN PEATbHOTO M UICATLHOTO,

XapakTepe OTPAKEHUS MAaTEMAaTHYECKON HAYKOU SIBJICHUN U TIPOIIECCOB PEATLHOTO MUPa, MECTE TEOMETPUH B
CHCTEME HayK M POJIM MATEMAaTHUECKOTO MOJICIIMPOBAHMSI B HAYYHOM TIO3HAHUH H B TIPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIUXCS, & TAK)KE KA4eCTB MBIIIJICHHS, HEOOXOIUMBIX JIJIS
aJlanTaiy B COBPEMEHHOM OOIIECTBE.

I'eometpus siBisieTcss OTHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro o0mero o0pazoBaHus, Tak KaKk
oOecrieurBaeT BO3MOYXKHOCTh H3YYCHHSI KaK JIUCHUIUIMH E€CTCCTBCHHO-HAyYHOW HAINpPaBICHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (POPMUPYEMOE MTPU H3YICHUH O0YIAFOIIIUMHUCS MOHSATHIHHBIX OCHOB T€OMETPHH
Y TIOCTPOCHUH TIETIOYKHU JIOTHUSCKUX YTBEPKICHHUH B X0JI¢ PEIICHUS TEOMETPUICCKIX 3a/1a4, YMEHHUE BBIIBUTATh
Y OMPOBEPraTh TUMIOTE3bI HETIOCPEICTBEHHO MCIIOJIB3YIOTCS TIPH PEIICHUH 33]1a9 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YAaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTIX ACATEIBHOCTH
gyenoBeka. OprueHTaIs YeI0BeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €T0 COUATEHOTO
OBITHS, (JOpMa OTPAKEHUS OKPY)KAIOIIETO MUPA, YCIOBUE YCIICITHOTO TIO3HAHHUS W aKTHBHOTO MTPE00pa3oBaHUS
nercTBuTebHOCTH. OTIepUPOBAHKE MTPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIMHSET Pa3HbIC BUJIBI yAeOHOU 1
TPYJAOBOM JESATEILHOCTH, SBIISIETCS OJHUM H3 MPO(PEeCCHOHATBHO BAXKHBIX KAUECTB, TIOPTOMY aKTyalbHa 3a7ada
(hopMHPOBaHHS Y 00YIAFOIIMXCS TPOCTPAHCTBEHHOTO MBIIIUICHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO MBIIIICHHS —
CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAKTUUYECKON AESITENLHOCTH IO MHOTUM HAIPABJICHUSIM.

Ilens ocBoeHus mporpaMMbl ydeOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypOoBHE OOydeHHS —
001meoOpa3oBaTeIbHOE M OOMICKYJIBTYPHOE Pa3BUTHE OOYYaIONIUXCS dYepe3 O0O0eCleueHHe BO3MOKHOCTH
MpUOOpPETEeHUsI W HUCIOJB30BaHUS CHUCTEMATHUECKUX TEOMETPUYECKUX 3HAHUM M JAeWCTBUM, crenu(pUYHBIX
reOMETPHUH, BO3MOKHOCTH YCIIEHIHOTO MPOJODKEHUS OOpa3oBaHMs MO CHEUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIATHBIM HCTIOJIb30BaHUEM F€OMETPHH.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE IpeaHa3HaueHa JUIsl 00yJaromuXcsl CpeHe MIKOIbI, He
WCIBITHIBABUINX 3HAUUTENbHBIX 3aTPYJAHEHUH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHusa. TakuM o0pazoMm,
oOyuaronuecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIME MaTeMaTUYeCKHEe YMEHUS, CBSI3aHHBIE CO
crenu(uKoil TeoOMeTpun U HeoOXoAUMbIE I KH3HU B COBpPEMEHHOM obmiectBe. Kpome 3TOoro, oHM MMEIOT
BO3MOXHOCTh HM3y4UTh TIE€OMETpHUI0 Oosiee TIIyOOKO, €ciau B JallbHEHIIEeM BO3HHUKHET HEOOXOJUMOCTH B
reOMEeTPUYECKUX 3HAHUSIX B MPO(ecCHOHANBHOM eATeIbHOCTH.

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

e (QopMuUpOBaHHE MPEICTaBICHHUS O TEOMETPHUM KaK 4YacTU MHPOBOW KYJIbTYpPbl U OCO3HaHUE €&
B3aMMOCBSI3U C OKPYXAIOIIM MUPOM;

e (QopMupoBaHHE TMPEJICTaBICHHS O MHOTOTPAaHHMKaX W TeJaX BpallleHHs Kak O BaKHEUIINX
MaTeMaTHYeCKUX MOJIENSIX, MO3BOJISIONINX OMKUCHIBATH U U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIET0 MUPA;

e (QopMuUpOBaHHE YMEHHUS paclo3HaBaTh Ha YepPTEkKax, MOJEISIX U B pealbHOM MHUPE MHOTOTPAHHUKU H
TeJa BpalleHus;

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

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

® OBIIQJICHHE AITOPUTMAMH pEUICHUS OCHOBHBIX THIIOB 3aaay; (opmMupoBaHHE yMEHHUS MPOBOJUTH
HECJIOXKHBIE TOKA3aTeNIbHBIE PACCYKICHHS B XOJIE PELICHUS CTEPEOMETPUUYECKIX 3a/1a4 M 3a7[a4d C MPAKTUIECKIM
CoJiep>KaHueM;

® pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs, TMO3HaBaTelbHOM
aAKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBIIIJICHHUS,

e (QopmupoBaHue (PYHKIHOHATHHONW TPAMOTHOCTH, PEIIEBAHTHON T'€OMETPHH: yMEHHE pacro3HaBaTh
MPOSIBIICHUSI TEOMETPUUECKHUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaNbHBIX JKM3HEHHBIX CUTYallUsAX U
MpU U3YYCHUU IPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, GOopMyTUpOBaThH
WX Ha s3BIKE TEOMETPUHM M CO3JaBaTh T'C€OMETPUUYECKUE MOJENH, MPUMEHSITh OCBOCHHBIM T€OMETPUYECKUUN



anmapaTr s pelIeHMs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPIPETUPOBATb U OLIEHHWBATH IOJYYEHHbIE
pe3yJIbTaThI.

OTIUYUTENBHOM 0COOCHHOCTBIO MPOTPAaMMBI SIBISIETCS BKIIIOYEHHE B KYpC CTEPEOMETPUU B Hayajle €ro
M3yUYCHHs 3a/1a4, PelIaeMbIX Ha YPOBHE MHTYMTHUBHOTO TO3HAHMS, U OINpeNesIEHHBIM 00pa3oM OpraHn30BaHHAS
paboTa HaJ HUIMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET
[IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIIbHEUIIEMY U3YUYEHUIO IIPEIMETA.

[Ipenmourenue oTAAETCS HATTSAHO-KOHCTPYKTUBHOMY METOY OOY4EHUs, TO €CTh TEOPETUIECKUE
3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh IIPEMETHO-IIPAKTUUECKOM JesITeIbHOCTU. PazBurue
IIPOCTPAHCTBEHHBIX MIPEICTABICHUM Y yUalIuXcs B Kypce CTEpeOMETPUH MPOBOIUTCS 3a CUET peLICHUs 3a/1a4 Ha
CO3/[aHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha ONIEpUPOBAHNE IPOCTPAHCTBEHHBIMU 0Opa3zamu. Co3anue
o0pasa MpoBOIUTCS C OMOPOW HA HATJISAHOCTD, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHSX OTBJICYCHHUS OT
HarJIiTHOCTH, MBICJIEHHOTO U3MEHEHUS €ro UCXOIHOTO COAEp KaHMSL.

OcHoBHbIE cojepxkaTenbHble JMHUM Kypca «['eomerpum» B 10-11 xiaccax: «MHOTOTpaHHUKNY,
«[IpsiMple U TIIOCKOCTH B HpOCTpaHCTBe», «Tema BpamieHus», «BekTopbl M KOOpAMHATHI B NPOCTPAHCTBEY.
dopmupoBaHuE JIOTHYECKUX YMEHUHN pacIpesensieTcss He TOIbKO MO CO/Aep)KaTeIbHbIM JIMHUSAM, HO U IO ToJaM
00y4eHHs HAa YPOBHE CPEJHET0 00Iero oopa3oBaHus.

CopnepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHus I[IpumepHoii
pabodeil mporpamMMbl, pacHpees€HHbBIM MO rojaM OOy4YeHMs, CTPYKTYpHPOBAHO TakuM 00pa3oM, YTOOBI
OBJIaJICHUE TE€OMETPUUYECKUMU MOHATHSIMH M HaBBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATENIbHO U MOCTYNATEIbHO, C
coONIOIGHHEM TMPHUHILIMIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HaHUS BKJIIOYAIUCh B OOIIYI0 CHCTEMY
reOMETPUUECKUX MPeICTaBICHUN 00ydaronuxcs, paciupss u yriayounss e€, oopa3yst IpoUHble MHOKECTBEHHbBIE
CBSI3H.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B YuebHoM miaHe Ha M3ydeHHE reOMETPUH OTBOJIUTCS HE MEHee 2 ydeOHBIX YacoB B Henenmo B 10 kiacce
u 1 yueObHOTrO yaca B Henemto B 11 kiacce, Bcero 3a Ba roja o0ydeHust He Menee 102 yueOHBIX Jaca.

Iliianupyemble npeaMeTHbIE pe3yabTaTbl 0cBoeHus1 [IpumepHoil padoyeil mporpaMmbl Kypca (1o rogam

00y4eHms1)

[IpenMeTHbie pe3ynbTaThl MU3y4eHHs] T€OMETPUM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha JOCTHUIKCHHE
YPOBHS MaTeMaTU4YeCKOW IpaMOTHOCTH, HEOOXOIUMOTO Jisi YCIEIIHOTO PelIeHus 3a/lad B pEalbHOM KU3HU U
CO3[aHK€ YCIOBHH JUIsl X OOMIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenne yuebHOoro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE CpeJHEro oOIIiero oO0pa3oBaHUs JOKHO
o0OecnieunBaTh TOCTHKEHHUE CIEAYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

10 kaace

e OnepupoBaTh MOHATUAMU: TOYKA, IPSIMasi, TUIOCKOCTb.

[IpruMeHSITh aKCMOMBI CTEPEOMETPHHU U CIEJCTBUS U3 HUX MPH PEIICHUH FEOMETPHUYECKUX 3a/a4.

OnepupoBaTh NOHATUSAMU: MAPATLIEIBHOCT U MEPHIEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacoio’KeHHe MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYIPAHHBIM YToj, TpaHH [ABYTPaHHOTO Yyria, pedpo ABYIpaHHOTO Yrija;

JTUHENHBIN yrol ABYTPaHHOTO YIiia; TpaJycHas Mepa JBYTPAHHOIO yIia.

e OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BBINYKIBIA M HEBBINYKJIbIH MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

e Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IMMUpaMUJIA; MIPU3MA, MPAMOYTOJIbHBIA Napajieinenunes,
Ky0).

e KnaccupumupoBarb MHOTOTPpAaHHUKH, BbIOMpass OCHOBaHUS [UIs KjaccuUKAIMM  (BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; MPABUJIbHbIE MHOTOTPAaHHUKH;, TMPSMbIE M HAKJIOHHBIE IPHU3MBI,
napajuieNenue/ibl).

e OnepupoBaTh MOHATUAMHU: CEKYIIAs MJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

o OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YS METOJ CIIE/IOB.
¢ CTpOUTH CEYEHHUS] MHOTOTPAHHHUKOB METOJOM CJI€/IOB, BBINOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEkKU M3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

e PemaTh 3amaun Ha HAXO0XJACHHE TEOMETPUYECKUX BEIUYHMH MO OOpa3laM WIH alrOpUTMaM, MPUMEHSS
HU3BCCTHBIC aHAJIMTHUYCCKUC MCTOJbI MTPpU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4 HAa BBIYUCICHUC



paccTOssHUM MeXay JByMsl TOYKaMH, OT TOYKM JA0 HpSIMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMH.

e PemaTh 3amauM Ha HAXO0XJAEHUWE I€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WINM alropuTMaM, MPUMEHSIS
U3BECTHBIE AHAIMTUYECKHE METOJABI IIPU PEIIECHUU CTaHAAPTHBIX MATEMaTUYECKUX 33]a4 Ha BBHIYMCIECHUE
YIJI0B MEXAY CKPEIIMBAIOLIMMUCS MPSAMBIMHU, MEXIY NPSAMON MU IUIOCKOCTBbIO, MEXIY IUIOCKOCTSMH,
JBYTPAHHBIX YIJIOB.

e Boruncnate 00bEMBI M IIJIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, NMUpaMKIa) ¢ IPUMEHEHUEM
dbopMyn; BBIYUCIATH COOTHOIICHHS MEXIy IUIOMIAIIMU MOBEPXHOCTEH, 0O0bEMaMu MOJOOHBIX
MHOTOTPaHHUKOB.

e OnepupoBaTh NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI.

e U3Biekarb, IpeoOpa3oBbIBaTh U UHTEPHPETUPOBATH UH(OPMALIUIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX.

e [IpumeHnsaTes reomeTpuyeckue (HaKThl [ pPELIEHUS CTEPEOMETPUYECKHX 3ajad, MpeArnoarariumx
HECKOJIbKO LIaroB PeLleHus], €CJIU YCIOBUS IPUMEHEHNUS 3a/laHbl B IBHOU (opMe.

e [IpumeHsaTh mHpoCTeHiIMe MNporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI IIpU
pELICHUH CTEPEOMETPUUECKHX 3aj1au.

e [IpuBOANTH MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U JKU3HH, PACIIO3HABAThH MPOSIBIIEHUE
3aKOHOB '€OMETPUHU B UCKYCCTBE.

e [IpumMeHsATH MOJIydeHHBbIE 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh pEaAbHbIE CUTYallUd U MPUMEHSTh
W3YYEHHbIE TOHATUS B MPOLECCE IOUCKA PELICHHS MaTeMaTU4YecKu CHOpPMYIMPOBAHHONW MPOOIEMBI,
MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE TI'E€OMETPHUH, HCCIEOBATh IOCTPOEHHBIE MOJIENU C
HCI0JIb30BAHNEM F€OMETPHUYECKUX MOHATHI U TeOpeM, amnmapara airedpsl; perarh NpakTHYecKue 3a1a4H,
CBSI3aHHBIE C HAX0KJICHMEM I'€OMETPUUECKIX BEJIINUYHH.

Conep:xanue yuye0HOro Kypca (1mo rogam o0yueHus )

10 kaacce

IIpsiMbI€e ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTEpeOMeTpuu. Touka, mpsmas, IUIOCKOCTh, MpocTpaHcTBO. [loHaTHe 00
aKCMOMaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosnoxeHue IpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOUIUECs, IapajUIeJIbHBIE U
CKpeluBaroIuecs npsamele. [lapainenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaUICIbHbIE MIPSIMBIC B
IIPOCTPAHCTBE; MApPAJUICIIBHOCTh TPEX MPAMBIX; [APALICIBHOCT NPSAMOM UM  IUIOCKOCTH. YIUIIBI €
COHAIIPaBJICHHBIMU CTOPOHAMHM; YIOJ MEXKIy MpAMBIMH B IIpocTpaHcTBe. llapamienpHOCTh IUIOCKOCTEM:
napajJiesibHble TIOCKOCTH; CBOMCTBA MapajuleNbHbIX I1ockocTel. [IpocTeiimume npocTpaHncTBeHHbIE GUTYphl Ha
IUIOCKOCTH: TETPa3p, KyO, napaiesenues; IoCTPOSHUE CEYEHUH.

[lepneHIMKYIApHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IPSMbIE B IPOCTPAHCTBE, NPSMBIC
NapajuleJIbHbIE M NEPIEHIUKY/ISAPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHIAMKYISIPHOCTH HPSIMONW M INIOCKOCTH,
TEOpEMa O NPAMOMN NEPIEHIUKYISAPHON INIOCKOCTU. YTJIIbl B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IJIOCKOCTbIO;
JBYTPAHHBIN YroJl, JMHEWHBIN Yroj ABYrpaHHOro yria. [lepneHaukyisp u HakJIOHHbIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PAacCTOSHUE OT MPSIMOM /0 IUIOCKOCTH, MPOEKUUs (Urypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTb
IUIOCKOCTEN: MPU3HAK EPIEHANKYISIPHOCTH IBYX IU10cKocTel. Teopema o TpéX neprneHuKyspax.

MHoOrorpaHHuKH

[lonsiTHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTDAHHUKA, BBIIYKJIBIE W  HEBBIIYKIbIE
MHOTOTPaHHUKH; pPa3BEPTKAa MHOTOrpaHHuKa. [Ipm3ma: N-yronapHas mnpus3Ma; IpaHd M OCHOBAHHS IPU3MBI,
npsiMas M HakJIOHHas MPU3Mbl; OOKOBas M IMOJHAs MOBEPXHOCTh MpHU3MbIL. [lapamienenumnesn, mpsMOYroJibHBINR
napajiesienune] u ero cBoiicrtea. Ilupamuna: N-yronpHast mupaMuja, 'paHd 1 OCHOBaHWE MUpPaMU/Ibl; OOKOBas U
MIOJIHAsl TOBEPXHOCTh IUPAMU[BI, NPAaBUIbHAS W YCEUEHHAs NHUpaMuAa. ODJIEMEHTHl NPU3MBl U IUPAMHUJBL
IIpaBuibHBIE MHOTOTPaHHUKHU: IMOHSATHE IMPABUIBHOIO MHOIOIDAaHHUKA; INpaBUiIbHAs NpHU3Ma M NpPaBUIIbHAS
NUpaMyUa; MpaBUIbHAs TPEYrobHAs MUpaMUIa U MPaBUIIbHBIN TeTpasap; KyO. IIpencTaBienue o npaBHIIBHBIX
MHOTOTPaHHHUKAX: OKTa’p, A0AEKadAp U ukocazap. CedeHus MpU3Mbl U TUPaMUIBI.

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

Bbruncienue 3n1eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHasnu, yribl. [lnomans 00KoBoi MOBEPXHOCTH U
MOJIHOH TOBEPXHOCTH NPAMON NPHU3MBI, IJIOLIaJh OCHOBAaHHM, TeopemMa O OOKOBON IMOBEPXHOCTU MPSMOU



npu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHONW NUPAMUIBI, TEOpeMa O IJIOLIaIN
yceuéHHol nupamusl. [lonstue 06 00béMe. O0bEM mUpaMupl, IPU3MBIL.

[Tono6usbie Tena B npoctpancTBe. COOTHOICHUST MEXIY IUIOMAAIMU IOBEPXHOCTEH, 00bEMamMu
101I00HBIX TE.

TemaTnuyeckoe mIaHUPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4eHust)
10 kiacc (68 yacos)

Ha3Banne OcHoOBHOE cojiepKkaHue OcHOBHBIE BUIbI JESITEIBHOCTU yUalllUXCsl
paszaena
Beenenue B | OCHOBHBIE TOHATHS AxTtyanu3upoBaTh (aKTBl W METOJbl IUITAHUMETpPHH,
CTEpPEOMETPU | CTEPEOMETPUU: TOUKA, IpsIMasi, | peJIEBaHTHBIE TEME.
10 IJI0CKOCTh, IPOCTPAHCTBO. [TonyuaTte mpencTaBieHHs] O IPOCTPAHCTBEHHBIX QUTYpax,
(10 v) [IpaBuna n3obpaxeHus Ha pa3zbupath MpocTelIre nmpaBmuiia n300paxeHust 3TuX Guryp.
PUCYHKaX: U300paKeHUsI N300paxkaTe NpsAMy0 U IJIOCKOCTh Ha PUCYHKE.
IJIOCKOCTEH, MapasienbHbIX PacriozHaBaTh MHOTOrpaHHUKH, MHUpPaMUy, KyO, Ha3bIBaTh
MPSIMBIX (OTPE3KOB), CEPEIUHBI | UX JIEMEHTHI.
otpeska. [lonsarus: Jlenate pucyHok Ky0a, mupaMujbl, HAXOJIUTh OIIUOKU B
MepeceKaroInecs MIOCKOCTH, | HEBEPHBIX U300PaKEHUSX.
nepeceKaromuecs npsmas u 3HAKOMHUTbCA C CEYEHUSMM, C METOJOM  CIIE/IOB;
MJIOCKOCTb. WCIOJIb30BaTh JUIsl TIOCTPOEHHUS CEYEHHS METOJ CJENOB,
3HaKOMCTBO C | KpaTKO 3aMKChIBATh IIark MOCTPOCHUS CEUCHHUSI.
MHOTOTpaHHUKaMH, PacriozHaBaTth BHMJI C€U€HUS W OTHOIICHHUH, B KOTOPBIX
n300pakeHNE CEYCHHeE JIeTUT pedpa KyOa, HaXOAUTh TUIOIIAb CEUCHHUS.
MHOTOI'PaHHUKOB Ha PUCYHKAX, Hcnonp3oBate mnogoOue Mpu  pelieHUuM 3ajad  Ha
Ha MPOEKLIMOHHBIX YEepTEeXaxX. | IOCTPOECHUE CEUECHUH.
HauanbHble cBeneHus o Kyoe u 3HaKOMUTBbCA  C  aKCMOMAaTMYECKHMM  IOCTPOCHHEM
nupamuzie, UX pa3BEPTKH U | CTEPEOMETPHUH, C aKCHOMaMH CTEPEOMETPUU U CIEACTBUSAMU
MOJEIIN. CeueHus | U3 HUX.
MHOTOT'PaHHUKOB. WnnrocTpupoBaTh akKCHOMBI PUCYHKAaMH M IIPUMEPAMHU U3
[TonsiTue 00 akCHOMaTHYECKOM | OKpY)Karollel 00CTaHOBKU
IIOCTPOEHUH  CTEPEOMETPHH:
aKCOMBI ~ CTEPEOMETPUH U
CJICAICTBUS U3 HUX
IIpsmble | Bzaumuoe pacrooxxeHue AxtyanusupoBaTb (aKThl W METOJbl IUIAHUMETpPHUH,
U IUIOCKOCTH | IPSIMBIX B IPOCTPAHCTBE: | PEJICBAHTHbIE TEME, IPOBOJUTH aHAJIOTUH.
B nepeceKarouecs, [lepeuncasTe BO3MOXHbBIE CIOCOOBI PACHOIOKEHUS IBYX
IIPOCTPAHCTB | HapaelibHble U | IPSAMBIX B IPOCTPAHCTBE, WITFOCTPUPOBATH UX Ha IPUMEpPaAX.
e. CKpPELIMBAIOIUECS MPsMBbIE. JlaBaTb  ompeleneHHe — CKpPEIIMBAIOUIMXCS — HPAMBIX,
[Tapannensho | [TapannenbsHOCTh NPSMBIX U (GopMynupOBaTh NPU3HAK CKPEIIUBAIOIIUXCA MPSAMBIX U

CTb IIPSAMBIX
n

IJIOCKOCTEN
(12 9)

IJTIOCKOCTEHN B MPOCTPAHCTBE:
napajieabHbIe MPSIMbIC B
MPOCTPAHCTBE; NAapaUIEIbHOCTh
TPEX MPSAMBIX; APAJIEIBHOCTh
MPSAMOM U TIJIOCKOCTHU. YTJIbI C
COHAIIPaBJIEHHBIMU CTOPOHAMMU;
YTOJI MEKY IPAMBIMU B

IIPOCTPAHCTBE.
[TapamienbHOCTh IIJIOCKOCTEM:
napajulebHble IIJIOCKOCTH;
CBOMCTBA napajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreitmume

MIPOCTPAHCTBEHHBIC (DUTYPHI HA
IUIOCKOCTU:  TeTpa’ap, Kyo,

IPHUMEHSATH €r0 IPHU PEIIEHUH 3a/1aY.
Pacrio3HaBath npu3My, Ha3bIBaTh €€ FJIEMECHTHI.
CTpouTh CEYCHHUs IPU3MBI HAa TOTOBBIX YEPTEIKAX.
[epeuyncasiTh BO3MOXKHBIE CIIOCOOBI B3aUMHOTO
PAacCIIOJIOKEHHS PSIMOM | TUIOCKOCTH B MPOCTPAHCTBE,
NIPUBOJIUTH COOTBETCTBYIOIINE IPUMEPBI U3 PeabHOW KU3HH.
JlaBaTh  ompejeicHHE MapalICIbHOCTH  OPSIMOM |
IIJIOCKOCTH.
dopmynupoBaTh TPU3HAK MAPAJUICTIBHOCTA TPAMOH U
IUIOCKOCTH, YTBEPXKICHHE O TMPSIMOM MepeceYeHuss JIBYX
IUIOCKOCTEH, MTPOXOASAIINX Yepe3 MapauIieIbHbIC MPSIMBIE.
Pemrate mpakTHueckue 3ajayd Ha TOCTPOCHHE CEYCHUH
MHOTOTPaHHHKA.
OOBIACHATE
IIOCKOCTEIA.

cj1ydau B3aMMHOI'O PacCnoJIoKCHUA




MapaieienuIes;
CEeUYEeHUU

HOCTPOCHUE

JaBaTp  ompeneneHue  mapajuICNbHBIX — IUIOCKOCTEH;
NPUBOAUTH MPUMEPHI M3 PEAIbHOW KU3HU U OKPYXKaIOIIEH
00CTaHOBKHU, WUTIOCTPUPYIOLIKE MapaJyIEIbHOCTD
IIOCKOCTEHA.

Hcnonp3oBaTh MPU3HAK napajuieIbHOCTH JIBYX
IUIOCKOCTEM, CBOWCTBA NAapAJUICNIBHBIX IUIOCKOCTEH IIpU
pELLICHNH 3a/1a4 Ha MIOCTPOCHHUE.

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

N3obpaxaTe B mMapauieNbHOM TPOEKIUH  Pa3IMYHBIC
reoOMEeTpHYECKHue (PUTYypBHI.

MogenupoBaTh peaibHbIe CUTYallMH Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJIETM C  MCIOJb30BaHUEM
F€OMETPUYECKUX TTOHATHM.

Hcnons3oBarh TpH  pemIeHWH 3a/ad  Ha TOCTPOCHHUE
CEUEHUN MOHSATUE MAPAUIEIbHOCTH, NPU3HAKA W CBOMCTBA
TapajuIeTbHbIX MPSMBIX Ha TNIOCKOCTH

[lepnenauky
JSIPHOCTH
MPSIMBIX U
IIJIOCKOCTEMN
(12 9)

[lepnenuKyIApHOCTH
psIMOM 51 IJIOCKOCTH:
MEePIEeHIUKYIIIPHbIE TIPsIMbIE B
MIPOCTPAHCTBE, psiMble
napajuieNibHble u
MEPICHIUKYIIIPHBIE K
IIJIOCKOCTH, IIPU3HAK
NEPNEHIUKYIAPHOCTH MPSIMOU
U IUIOCKOCTH, TeOpeMa o
NpAMONl  MEPHEHIUKYIIPHOU
IIJIOCKOCTH

[lepnieHIUKYIIAp U HAKIIOHHBIE:
paccTosHHE OT TOYKH [0
IUIOCKOCTH,  PACCTOSIHUE  OT
IPSIMOM J10 MJIOCKOCTH.

AkTyanu3upoBath (aKTBl U  METOBI
peleBaHTHbIE TEME, TPOBOINUThH aHAJIOTUH.

OOBACHATh, KakoW Yrojd Ha3bIBAeTCS YIIIOM MEXAY
TEePECEKAIOIIMMHUCS MPSIMBIMU, CKPEITUBAOIITUMUCS TIPSIMBIMU
B [IPOCTPAHCTBE.

JlaBate omnpeneneHue NEPHEHAMKYIAPHBIX MPSAMBIX U
NPSAMOM, MEPHEHAUKYISIPHON K TIIIOCKOCTH.

Haxonuth yribl MexAy CKpEUIMBAIOIIMMUCS NPSIMBIMU B
KyOe ¥ TupamMue.

[IpuBOIUTH IPUMEPHI U3 PEATBHOM KU3HU U OKPYKAIOIIEH
00CTAaHOBKH,  WUIIOCTPUPYIOIIWE  MEPHEeHIUKYISIPHOCTD
IOPSMBIX B MPOCTPAHCTBE U NEPNEHAUKYISPHOCTh MPSIMOUA K
IJIOCKOCTH.

@opMynHpoBaTh NPU3HAK NEPIEHAUKYIAPHOCTH MIPSIMOI
U TUIOCKOCTH, TPUMEHATD €ro Ha MPaKTHUKE: OOBIACHATH
NEePIEeHIUKYISIPHOCTh pedpa Ky0da 1 TuaroHajil ero rpaHy,
KOTOpasi €ro He COAEP>KUT, HAXOAUTh JUIMHY JUaroHalu Kyoa.
BpIaucisTe BHICOTY NPaBUIILHOM TPEYTOJIbHOM U MTPaBUIBHOM
YeThIPEXYTOJIbHON MUpaMu 1o JIHHaM pEoep.

INIAaHUMECTPHUH,

Pemars 3aJa4dn Ha BBIYMUCIICHUA, CBs3aHHBIC C
MNEPHNCHAUKYISAPHOCTBIO HpHMOﬁ u IIJIOCKOCTH, C
HCIIOJIb30BAHUEM IIPpU PCIICHUHN TNIAHUMCETPHUYCCKUX (I)aKTOB n
MCTOJOB.

O6’[>5ICH${TL, qT0 Ha3bIBAIOT NEPIECHAUKYIISIPOM u

HAKJIOHHOM U3 TOYKHU K IIJIOCKOCTH; IIPOEKIUEN HAKIIOHHOM Ha
IIOCKOCTh. OOBACHATH, YTO HA3BIBAETCS PACCTOSIHUEM: OT
TOYKHU 10 IUIOCKOCTH; MEXIY NapajIeJIbHbIMU IUIOCKOCTAMU;
MEXIYy MpsAMOM U NapaJlIeNbHOW €W IUIOCKOCTBIO; MEXKIY
CKPELIUBAIOIINMUCS IIPAMBIMHU.

HaxomuTh 3TH paccTOSHUS B MPOCTHIX CiIydasix B Kyoe,
nupamMuze, pusMe.

MogenupoBath peallbHbIE CUTYyal[UU HA SA3BbIKE TEOMETPUH,
UCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
FeOMETPUYECKUX ITOHATHMN.

Hcnonp3oBare Ipy  pEIIEHUM 3aJa4 Ha IOCTPOCHUE
ceueHnii Tteopemy Iludaropa, cBOHCTBa NPAMOYTOJBHBIX
TPEYrOJIbHUKOB.




Vrasl
MEXKTY
MPSIMBIMU U
IUIOCKOCTSIMU

(10 1)

Yrael B IPOCTPAHCTBE: YroJj
MEXKy IIPSIMOM U IUIOCKOCTBIO;
JBYTPAHHBIA YroOJI, JIMHEHHBIN
yroJI IBYTPAHHOIO YIJIa.
[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IIpU3HAK
NEPHEHIUKYIIPHOCTH  JBYX
mockoctel. Teopema o Tpéx
HepIEeHIUKYIIsIpax

AxTyanu3upoBaTb (aKTBl H  METOJBI
pElEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUHU.

JlaBatb omnpeneneHue yria Mexay NpsMOU U INIOCKOCTBIO,
dopmynupoBaTte TeopeMy O TpEX MEPHEeHAMKYISApax U
00paTHYIO K HEH.

Haxomute yrom Mexnay nDpsSMOM UM IUIOCKOCTBIO B
MHOTOI'DAaHHHUKE, PACCTOSHHE OT TOYKM JO MpPAMOA Ha
IUIOCKOCTH, HCIIOJB3YS TEOpeEMY O TPEX MNEepHEHAUKYIApaX.
[IpoBoguTe Ha uYepTeke MNEPHEHIUKYIAP: W3 TOYKH Ha
IPSIMYIO; U3 TOYKH HA IJIOCKOCTb.

JlaBaTb onpeneneHre JByrpaHHOTO YIila U €ro 3JIEMEHTOB.
OOBSACHATH PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxomute Ha deprexe IBYrpaHHBIN yros mnpu pebdpe
NAPaMU/bL, IPU3MBI, TAPAILIIEIECTIUIIEAA.

JlaBatp onpeneneHue yria Mexay IIOCKOCTSIMHU.

JlaBaTh onpezaeneHue U GopMyIHMpPOBaTh MPU3HAK B3aUMHO
MEPIEHIUKYISIPHBIX TUNIOCKOCTEH.

Haxomuts yriel Mex1y IUIOCKOCTSIMU B KyOe U MUpaMuje.

Hcnonp30Bars Npy pelieHny 3a7ad OCHOBHBIE TEOPEMBI U
METO/IbI TNIAHUMETPUH.

MopenupoBaTth peabHbIE CUTYal[UU HA S3BIKE TEOMETPUH,
HCCIEA0BaTh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
TEOMETPUYECKUX TOHATHH.

Hcnonp30BaTh Npu  pPEIIEHUH 3aJa4 HAa IOCTPOEHUE
CCUYCHUI COOTHOLIEHUS B IPSIMOYT'OJILHOM TPEYTOJIbHUKE.

IJIAaHUMCTPUHU,

MHororpaHHu
KU
(10 9)

[Tonsitue MHOTOTPAHHUKA,
OCHOBHbIE AIIEMEHTBI
MHOTOTPaHHUKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKWU;
pa3BEépTKa MHOTOTPAaHHHKA.
[Ipu3ma: n-yroybHas npusma;
IpaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS
MMOBEPXHOCTb MTPU3MBI.

ITapannenenunen,
NPSAMOYTOJIbHBIN
napajiesienuIea U ero
CBOICTBA.

[Mupamua: N-yronabHas

InupaMuaa, rpaHd 1 OCHOBAHUC
nrupaMHubl; OOKOBas M IOJIHAs

MIOBEPXHOCTH HPaMH/IBL;
NpaBWIIbHAsT H  yceuEHHas
npamMua.

DneMeHTHI PU3MBI u
MUPaMHUIBL.

[IpaBuiibHBIE MHOTOTPAHHHKH:
MIOHSITHE MPaBUILHOTO
MHOTOTPAaHHHKA; TpaBHJIbHAS
npusMa u NpaBHIbHAS
nUpaMusa; npaBHIbHASL
TpeyrojbHas THpaMuaa U
NPaBUIIBHBIN  TeTpa’p; Kyo.

Axktyanu3upoBath (GakThl MW METOIbl TUIAHUMETPHH,
peJeBaHTHBIE TEME, MPOBOAUTH AHAIOTHH.

JlaBaTb ompeneneHue MapauieNieNuIeia, paclo3HaBaTh
€ro BBl U M3y4aTh CBOMCTBA.

JlaBaTp ompeneicHUE NHPAMUJIbI, PAacIO3HAaBaTh BHJIBI
nupamu, GopMyJIMPOBATh CBOMCTBA pEOEp, rpaHeil U BHICOTHI
MPaBUIILHON TTUPAMUIBI.

Haxomutp miomanp MOMHOW W OOKOBOM IMOBEPXHOCTH
MAPaMU/IBI.

JlaBaTp ompeneneHne yceu€HHON MUpaMubl, Ha3bIBaTh €€
JJIEMEHTEHI.

QdopmynaupoBaTh  TE€OpeMy O  IUIOHIaad  OOKOBOM
MOBEPXHOCTH MPABUIILHON YCEUEHHOM MUpaMUIbI.
Pemare 3agaum  Ha  BBIYMCIICHHE, CBSI3aHHBIE C

NUPAMMIAMU, a TAK)KE 3aJja4l Ha [IOCTPOECHUE CEUCHUI.

JlaBaTh ompenencHue NPU3Mbl, pacliO3HaBaTh BUbI IPU3M,
n300paXkaTh MPU3MBbI Ha YepTeEKe.

HaxoauTh miomanas NogHON Wi GOKOBOWM MOBEPXHOCTH
IIPU3MBI.

N3yuaTts cooTHOmeHUs Ditnepa s ynucia pédep, rpaHeit
Y BEPIIMH MHOTOTPaHHHUKA.

N3ydyars BuAbl IPaBUIIBHBIX
Ha3BaHUs U KOJIUYECTBO IPaHEN.

N3yyaTs CHMMETPHUIO MHOTOT'PAHHUKOB.

OOBACHATH, KaKue TOYKHM Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEIIBHO JAaHHOW TOYKH, NPAMON HIIU IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBI0 MHIIU IUIOCKOCTBIO CHUMMETPUHU
buryps.

[IpuBoauTh

MHOT'OT'paHHUKOB, nux

IpUMEpbl  CUMMETPUYHBIX  ¢duryp B




IIpencrasnenue o MpaBUIBHBIX
MHOTOTpPaHHUKAX: OKTasp,
JOJEKadAp U UKOCAdIP.

ApXUTEKTYpPE, TEXHUKE, IPUPOJIE.
MonennpoBaTh peajibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIENOBaTh IOCTPOCHHBIE MOJEIU C HUCIOJIB30BAHUEM

CuMMeTpusi B MPOCTPAHCTBE: | TCOMETPUUYECKUX  TOHITHA,  HUCHOJB30BaTh  IMOJ00HE
CUMMETPUS OTHOCHUTEIILHO | MHOTOI'PAHHUKOB.
TOYKH, NPSIMOH, IUIOCKOCTH.
DOneMeHTbl ~ CUMMETPUU B
MUpaMuIax,
napaiesenumnenax,
MPaBWJIBHBIX MHOTOTPAHHUKAX.
Brruncienue 3JIEMEHTOB
MHOTOTPaHHUKOB: pedpa,
auaroHanv, yribel. [lnomanp
OOKOBOM  NOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSAMOMN
MPU3MBI, TJIOMIAb OCHOBAHHUH,
Teopema 0 OOKOBOI
MTOBEPXHOCTH TPSMOU TTPH3MBL.
[Tmomanp OOKOBOM
MMOBEPXHOCTH M TOBEPXHOCTH
MIPaBUIIBHOM MU PaMHU/JIBI,
TeopemMa O TUIOIaAr OOKOBOM
IIOBEPXHOCTHU YCEeUEHHOMN
MTUPaMHU/JIBI
OO0BEMBI [Tonsatue 00 o0bEMe. OOBEM AxktyanuzupoBath (akTbl W METOIbl IUIAHUMETPHH,
MHOTOTPaHHH | MUPAMUIbI, IPU3MBbI pelieBaHTHBIE TEME.
KOB OOBACHATh, KaK M3MEPAIOTCS OO0BEMBI TEN, MPOBOISL
(8 1) AQHAJIOTUIO C HW3MEPEHUEM IUIONIAZe MHOTOYTOJIbHHKOB.
DopMyTHpOBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
W3ydath, BBIBOAUTH (OpPMYNBI 00bEMa MPAMOYTOJIBHOTO
napasuiesienune1a, Ipu3Mbl U MUPaAMUIbL.
Boruncnsate 00bEM Npu3Mbl U MUPAMUIBI IO UX SJIE€MEHTaM.
[TpumeHsTh 00BEM I71s1 PELICHUS] CTEPEOMETPUUYECKHX 33124
U 111 HAX0K/ICHUS TEOMETPUUYECKUX BEITUUHH.
MopenupoBaTh peaibHble CUTyallMH Ha SI3bIKE T€OMETpUH,
UCCIIEIOBaTh IOCTPOCHHBbIE MOJIEIH C HCHOJIb30BaHUEM
T€OMETPUYECKUX MOHATUH
[ToBTOpEHMeE: [TocTpoenue ceuenwii B Ctpouthb ceueHre MHOTOTpaHHUKA METOJOM CJIEJIOB.
CeueHus, MHOTOTpaHHUKE. JlaBaTh omnpeseneHne pacCTOSIHUS Mexay purypamu.
paccTosiHus U Brruncnenue paccTosiHUiA: Haxomuts paccrosiHue MEeXIY napasnienbHbIMU
yTJIbI MEXIY IBYMSI TOUKaMHU, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCThIO U MapajuleJIbHOW e
(8 9) TOYKH JI0 IPSIMOM, OT TOYKH JI0 | MPSIMOM, MEXK/y CKPEIIUBAIOIIUMUCS TPIMBIMH.
TJIOCKOCTH; MEXTY CtpouTh JTMHEWHBIM yroll ABYIPAHHOTO yrja Ha dYepTexe
CKPEIIUBAIOIIUMHUCS MHOTOTPaHHHUKA ¥ HAXOJIUTh €T0 BEIUYHHY.
MPSIMBIMHU. HaxoauTh yriel Mex 1y MIOCKOCTSIMU B MHOTOTPaHHHUKAX
Brruncienue yrios:
MEXIY CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEX]Ty IPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX
YTJIOB, YTIIOB MEXKTY
TJIOCKOCTSIMU
11 knacc
Hazpanwue OcHoBHOE coJiep>kaHue OcHOBHBIE BUBI ASITETFHOCTH yIAIIUXCS

pasnena




Tena
BpaIleHUA
(12 9)

Cdepa u map: ueHTp, paauyc,

AxTtyanu3upoBaTb  (akThl M METOABl  IUIAHUMETPUH,

ANaMCTP; miIomanb | pCIC€BAaHTHLIC TEMC, IPOBOJAUTH AHAJIOTHH.

MTOBEPXHOCTH cdepsl. | [laBaTe ompenenenusi chepbl U IIapa, WX LEHTpPa, paguyca,

B3aumnoe pacrionoxkenue | quamerpa. Ompenensate cdepy Kak (urypy BpamieHus

cepsl u TUIOCKOCTH; | OKPYXKHOCTH.

KacaTelmbHast  IUIOCKOCTh K | MccrenoBars B3aMMHOE pacroiokeHune cepbl U MI0CKOCTH,

cdepe; momaas chepsl. IBYX cdep, WLTIOCTPUPOBATH ATO HA YEPTEkKaAX U PUCYHKAX.
N3o06pakenune cdepsrl, | DopMmymupoBaTh OMpeACIeHUE KacaTelIbHOM IUIOCKOCTH K

1rapa Ha TUIOCKOCTH. cdepe, CBOMCTBO M NMPHU3HAK KACATEILHOU TIOCKOCTH.
Ceuenus mapa. 3HaKOMUTHCS C T€0IC3NIESCKUMHU JIMHUSIMHU Ha cdepe.

HI/IJ’H/IHHPI/I‘-IGCKEU[ O6”I)${CH$ITI), YTO HAaA3bIBAIOT HOHWJIWHAPOM, HA3bIBATb €TI0

MOBEPXHOCTh,  0Opa3yIOIINE | AIEMEHTHI.

LAJIMHIPUYECKOMN N3ydarb, O0OBACHATH, Kak NOJYYUTh LHUIUHADP IYTEM

IOBCPXHOCTHU, OChb | Bpall€HHuA MPAMOYTOJIbHHKA.

III/IJ'II/IHZ[I)I/I‘-IGCKOﬁ BI)IBO)II/ITI), HUCITIOJIB30BATh q)OpMYJ'II)I JJIA BBIYUCJIICHUA

IIOBEPXHOCTH. Hununpp: | uiomaam 60KOBOM MOBEPXHOCTH LUIMHIIPA.

OCHOBAHHUA 51 O6okoBas N3yuaTe, pacio3HaBaTh pa3BepTKy HUIUHIPA.

TMOBEPXHOCTh, OOpa3yromias u
0OChb;, IUIOIIAAb OOKOBOM U
ITOJTHOW MTOBEPXHOCTH.
N300paxkenne uMIMHApa Ha
IIJIOCKOCTH. PasBéprka
HWIHH]IPA.

CedeHust LMIIMHAPA
(TTOCKOCTHIO, MapaATIICITbHON
WM MIepIEHANKYISIPHOM ocH
IUITUHIPA)

MN3obpaxaTe UWUIAWHAP HW €ro CEYCHHUs IUIOCKOCTHIO,
NpOXOJSIIEd  4Yepe3 €ero  OoCh, MApAJUICIbHOW  WIHN
MEPIEHIUKYISIPHON OCH.

Haxonute miomany 3THX CEUEHUH.

MonaenupoBath peajbHbIE CUTYAI[UU Ha SI3bIKE TEOMETPHH,
UCCJEN0BaTh TOCTPOEHHBIE MOJENM C HMCHOJIb30BaHUEM
F€OMETPUYECKUX IMOHATHM.

Konunueckass moBEepXHOCTb,

oOpazymomiue KOHUYECKOU
MMOBEPXHOCTH, OCh U BEpILKHA
KOHUYECKOM MOBEPXHOCTH.

KOHYCI OCHOBAaHHE€ 1 BEpIIMHA,
o6pa3y}0ma;1 n OCh, IIomaab

OOKOBOM u MTOJTHOM
MMOBEPXHOCTH. VYceuéHHblii
KOHYC: 00pa3yrolie 1 BbICOTa;
OCHOBaHUS u OokoBas
MTOBEPXHOCTb.

N300paxkenne KkoHyca Ha
IIocKocTH. Pa3BépTka KoHyca.

CeueHnus KOHYyca
(TIIOCKOCTBIO,  MapajiesbHON
OCHOBAaHUIO, M IUIOCKOCTBIO,

POXOISIIEH Yyepe3 BEpUINHY).

OOBACHATh, KaKO€ TEJO0 Ha3bIBAIOT KPYTrOBBIM KOHYCOM,
Ha3bIBaTh €T0 JIE€MEHTHI.

H3ydath, OOBSICHATH, Kak MOJYYUTb KOHYC MYTEM
BpaIllEeHUs IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
N300paxaTh KOHYC U €ro CEYeHHs IIJIOCKOCTBIO,

POXOJIAIIEeH Yepe3 0Ch, U MIIOCKOCTHIO, IEPIIEHIUKYISIPHON K
OCH.

W3ydats, pacro3HaBaTh pa3BEPTKY KOHYcCA.

BoiBoauTh, ucnonb3oBaTh (POpPMYNBI IS BBIYMCIICHUS
oM O0KOBOM MOBEPXHOCTH KOHYCA.

Haxomute mmomamu ceueHUil, MPOXOIALIUX
BEPIIHMHY KOHYCA WU NEPIECHIUKYISIPHBIX €T0 OCH.

OOBACHATD, KAKOE TEJIO HA3bIBACTCSA YCEYEHHBIM KOHYCOM.

N3y4arh, 00BACHATH, KaK €ro MOJYyYUTh MYTEM BpalleHus
PSMOYTOJIBHOM Tpamnenuu.

BoeiBouTh, MpUMEHATH (GOPMYNTY JUIS  BBIYMCICHMS
I0Iaa OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qyepes

KomMmOunamus T
BpAIICHUs] © MHOTOTPAHHUKOB.
MHOrorpaHHuK,  OIMCaHHBIN
OKOJIO chepsl; cdepa,
BIMCAaHHAs B MHOTOTPaHHUK
WJIHM B TEJIO BpallleHUS

AxTtyanusupoBaTb (AaKThl U METOJbl IUITAHUMETpPHUH,
pEJIEBaHTHBIC TEME, IPOBOJAUTH AHAJIOTHUH.

Pemrats crepeoMeTpuyecKkue 3a1a4u, CBA3aHHbBIE C TEIaMU
BpalleHus, IIOCTPOCHUEM CEYEHUM Tel BpalleHUs, C
KOMOMHAIIMSIMA T€J1 BpAIIEHWs M MHOTOTPAaHHUKOB Ha
HAaXO0XK/JICHUE T€OMETPUYECKUX BEIUYMH.

Hcnonp30Barh NpU PELIEHUM CTEPEOMETPUUYECKHUX 3a]ad
IUTaHUMETpUYecKue (HakThl M METObI 3aJ]a4ul Ha BHIYHCIICHUE
U JI0Ka3aTelIbCTBO.

MopaenupoBaTh peallbHbIE CUTYAalMU HA SI3bIKE TEOMETPUH,




UCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIHOJIb30BaHUEM
F€OMETPUYECKUX TTOHATHI

O6némbl Ten | [lonsTue 00 o0BEMe. AxTtyanu3upoBaTh (aKThl W METOJbl IUITAHUMETpPHH,
(GR)) OcHoBHbIE CBOICTBa OOBEMOB | PEJIEBAHTHBIE TEME, IPOBOIUTH AHAJIOTUH.
TeNl. BeiBouTh, HCIONB30BaTh (POPMYIBl OOBEMOB: MPU3MBIL,
O0BéM HuIMHApa, KOHYca. WIMHAPA, MUPaMUABI, KOHYCa; YCEUYEHHOW MHUpaMUAbI H
O06bEM 11apa 1 wiIoaIbL YCEUEHHOTO KOHYCA.
cepsl. Pemate crepeomeTpuuecKkue 3amaud, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB.
@opMyaMpOBaTh  OMNPEJENIEHUE IIApOBOIO  CETMEHTa,
IapOBOTO CJIOS, IIAPOBOTO CEKTOPA.
[Ipumensats  Qopmynbl 18  HaXOXKIEHUS 0OBEMOB
[IapOBOTO CErMEHTA, IIIAPOBOTO CEKTOPA.
Pemate  crepeomeTpuueckue 3amadd, CBS3aHHBIE C
00BEMOM I1apa U IUIOMIAIBI0 CPEPHI.
MoienupoBaTh peantbHbIE CUTYallid Ha S3bIKE TEOMETPHH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIEIH C HCHOJIb30BAaHUEM
T€OMETPUIECKUX MTOHITHH.
[TogoGHbIe Tena B AxTtyanm3upoBaTh (aKTBI W METOJBI IUTAHUMETpPHH,
npocTtpancTBe. COOTHOMIIEHWUSI | pelIeBaHTHBIE TeME, TPOBOIUTH aHAIOTHH.
MEXITY wiomaasimu | Permate  crepeoMeTpHyecKre — 3alavd, — CBA3aHHBIE  C
MMOBEPXHOCTEN, 00bEéMaMH | COOTHOIIIEHHEM OOBEMOB W TOBEPXHOCTEH MOJOOHBIX TEN B
MOJ0OHBIX TEJ MPOCTPAHCTBE.
MoenupoBaTh peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIENM C HCIHOJIb30BAHUEM
reOMETPUYECKUX NOHITUI
Bekrops! u Bekrop Ha IUIOCKOCTH M B AxtyanusupoBaTb (aKThl W METOJbl IUITAHUMETpPHH,
KOOpAMHATBl | mpocTpaHcTBe. CIOXKEHHE W | peJIeBaHTHbIE TEME, IPOBOJUTH aHAJIOTUH.
B BbIUNTaHHE BEKTOPOB. OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
IIPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha dopmynupoBaTh  NpPaBWIO  HapaUlelenunesa  IMpu
e (10 v) yucno. PaznokeHue BeKTOpa | CI0KEHUU BEKTOPOB.
no TpéM HEKOMIUIAHAPHBIM CknanpiBaTh, BBIUUTATh BEKTOPBI, YMHOXKaThb BEKTOp Ha
BEKTOPaM. IIpaBuso | yucio.
napasJiesienunesa. N3yuyaTh OCHOBHBIE CBOWCTBA 3TUX OINEpALIU.
Pemenne 3anau, cBsi3aHHBIX HaBate  omnpeneneHHe  NPSIMOYIOJbHOH  CHUCTEMBI
C  IPUMEHEHHEM  MpaBWJI | KOOPAUHAT B IPOCTPAHCTBE.
JeUCTBUI C BEKTOpaMH BbIpazute KOOpAMHATBI BEKTOpa 4epe3 KOOPJAMHATHI €ro
[IpsiMoyronbpHast ~ cUCTEMa | KOHIIOB.
KOOpAMHAaT B IPOCTPAHCTBE. BoiBouTh, Hcnonb3oBaTth (OpMyily JUIMHBI BEKTOpa H
Koopannatst BEKTOpA. | paCCTOSIHUS MEX]ly TOUKaMH.
[IpocTeiimme 3aaun B Beipaxarh ckanspHOe NpOM3BEIEHHE BEKTOPOB yepe3 UX
KOOpAMHATaX. YToJd MeXIy | KOOPJAMHATHI, BBIUUCIATH Yrojl MEXKIy IBYMS BEKTOpaMHu,
BEKTOpPaMH. CkansipHoe | IByMS IPSIMBIMH.
MIPOU3BEJICHNE BEKTOPOB. HaxomuTte yrosm Mexay HOpsMOH M IIOCKOCTBIO, YTOJ
Bbruncnenue  yrioB  Mexay | MeXay JBYMs IUIOCKOCTSMHU aHAIMTUYECKUMHU METO/IaMHU.
MPSIMBIMH U TUIOCKOCTSIMH. BoiBoiuTh, HCHONIB30BaTh (HOPMYITY PACCTOSHUSA OT TOUKU
KoopanHaTHO-BEKTOPHBIN | 10 TJIOCKOCTH.
METO/T npu peleHnu
reOMEeTPUYECKUX 3a]1a4
[ToBTOpenue, | OcHOBHBIE (PUTYPBI, (HAKTHI, Pemate mpocteifive 3ajauM Ha HaxoXJAEHUE JJIMH H
0000I1IeHre U | TEOPEMBI Kypca INIAHUMETPUM. | YIJIOB B T€OMETPHUYECKUX (Urypax, MNPUMEHATb TeopeMy
cucremMarusza | 3afayM MJIaHUMETPUU U [Mudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
U 3HAHUH | METO/Ibl UX PEIICHUS. HaxoauTh miomnaaps MHOTOYroJIbHUKA, KPYTa.
(7 9) OcHoBHBIE (UTYpHI, PaKTHI, Pacnio3naBate moj00HbBIE (QUTYPHI, HAXOAUTH OTHOLICHHS




TEOPEMBI Kypca CTEPEOMETPUH. | JUIMH U MJIOLIAJEH.

3azauu CTepeOMETPUH U
MCTOJbI UX PCUICHUA

Hcnonp30BaTh Inpru pEIICHUU CTCPCOMCECTPUYCCKUX 3alaqd
(l)aKTBI 1 MCTOJbI INITAHUMCTPUHU

IMOYPOYHOE IIJIAHUPOBAHUE 10 kiacc, reomeTpus

No TaTa Teva ypoka
) mmaH | dakr
Beenenue B crepeomerpuio - 10 yacos
1. OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPsIMast, JIOCKOCTh,
[TPOCTPAHCTBO
2. [IpaBuna n3o6paxeHust Ha pUCYHKaX: H300paXKeHUsI III0CKOCTEH,
MapajulesIbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. [TonsTHs: nepecekaronuecs MI0CKOCTH, TepeceKaroUIuecs mpsamas u
[JI0CKOCTh
4. 3HAKOMCTBO C MHOTOI'paHHUKaMU
S. N300pakeHne MHOTOTPaHHUKOB Ha PUCYHKAX
6. N300pakeHre MHOTOTpPaHHUKOB Ha MPOEKIIMOHHBIX YePTEKax
7. Ky6, ero pa3BépTku u Mojenu
8. [Inpamuia, €€ pa3BEPTKHU U MOJEIIH
9. CeueHrsi MHOTOTPaHHHUKOB
10. Konmponvnasa paooma Nel no meme «Beedenue 6 cmepeomempuio)
Ilpsamote u nnockocmu 6 npocmpancmee. Ilapannenvsnocme npamvix u niockocmeit - 12 uacos
11. B3anMHO€ pacnosiokeHue IpsIMBIX B TPOCTPAHCTBE
12. [TapanensHbIe TPSIMBIE B IPOCTPAHCTBE
13. [TapannensHOCTH TPEX MPSIMBIX
14. [TapaniensHOCTH TPSMO ¥ TNIOCKOCTH
15. VYrIibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
16. Yron Mexy npsIMbIMU B TPOCTPAHCTBE
17. [TapasienbHble MIOCKOCTH, UX CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapamtenenurnen
21, [TocTpoenue ceueHmit
22. Konmponvnasn paboma Ne2 no meme «Ilpamsle u naiockocmu 6
npocmpancmee»
IlepneHAUKYJISAPHOCTH NPAMBIX U IUIOCKOCTEH - 12 yacoB
23. [lepnieHTuKynsgpHBIE MIPSIMBIE B IPOCTPAHCTBE
24, IIpsiMble, napasienbHble MIOCKOCTH
25. [IpsiMble, neprneHANKYISpHbIE K MIIOCKOCTH
26. [Tpu3HaK nepneHMKyJISIpHOCTH NPSIMON U IIJIOCKOCTH
21. Teopema 0 IpsIMOM, EPIIEHAUKYISIPHON INIOCKOCTH
28. IlepnieHIMKyIIIp M HAKJIIOHHBIE
29. PaccTostHue OT TOUYKM 10 TIOCKOCTH
30. PaccrostHue oT npsAMoil 10 MIIOCKOCTH
31. HaxosxeH1e yriioB Mexy CKpEeIMBAIOUIMMHUCS MPSIMBIMH B Ky0Oe
32. HaxosxeHue yriioB Mexy CKpeIMBaOUIMMUCS MPSIMbIMH B TUPaAMH e
33. Pemenue 3amau
34, Koumponovnas paboma Ne3 no meme «Ilepnenouxkyniapnocmo npamvix u

njockocmeit»




Yrasl MEXKAY NPAMBIMU U TNIOCKOCTAMMA - 10 gyacos

35. YT0oa MeX Ty IPSIMO U TIOCKOCTHIO
36. JIByrpaHHbIi yrou
37. JIuHENHBIN Yyroa ABYIpaHHOIO yria
38. [eprieHAUKYIAPHOCTD MIIOCKOCTEH
39. [Ipu3Hak nepneHMKyIspHOCTH JBYX INIOCKOCTEH
40. HaxoxaeHne yrioB MeXIy TUIOCKOCTSIMU B KyOe
41, Haxosx/1eHne yriioB Mex 1y IJI0OCKOCTSIMU B TUPAMUIE
42 Teopema o TpEX neprneHuKyIsIpax
43. Pemenue 3aau
44, Konumponvnasa paboma Ned no meme «Yanvt mexncoy npameimu u
nji0cKkocmamuy)
Mnozozpannuku - 10 uacoe
45, [TonATHE MHOTOTrpaHHUKA
46. [Ipu3ma: npsimasi U HaKJIOHHAs
47, boxoBas 1 0JIHAsI TOBEPXHOCTH PU3MBI
48. [IpssMOYroIBHBIN MMapajuIeenuIIe]] ¥ €ro CBOMCTBA
49. [Tupamuna
50. [TostHAst MTOBEPXHOCTH MUPAMUIBI
ol. [IpaBuiibHAs M yceu€HHAs TUPaMUbI
52. [TpaBuIBHBIE MHOTOTPAHHUKH
53. CHUMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH
4. Konumponwvnas paboma Ne5 no meme «Mnozozpannukuy
O0bEMBbI MHOTOTPAHHUKOB - 8 4acoB
55. [Tonsitie 06 06bEME
56. OcHoBHbIE CBOMCTBa 00BEMOB
57. O0bEM mapasuienenurnesna
58. O06BEM THpaMUIBI
59, O0BEM TPU3MBI
60. Boruncnenue 066EM0B Tel
61. Pemenue 3amau
62. Hmozosas ammecmayua. Konmponvnas paboma Ne6
IloBTOpenue - 8 yacon
63. [TocTpoenue ceyeHuii B MHOTOTpaHHHUKE
64. Brruricnenue paccTostHM MeX Ay IBYMSI TOYKaMHU, OT TOUKH JI0 MPSMOM
65 Brruncienue pacCTOSHMI: OT TOUKH J0 IIOCKOCTH, MEXKITY
CKpEIIMBAIOIIMMUCS MPSIMBIMU
66. Brrunicnenue yrioB MEX1y CKPEIIMBAIOIIMMHUCS MPSIMbIMU
67. Boruncnenue yrioB Mexay nNpsMoi U MI0CKOCTBIO
68. Brruncrnenue yrioB Mex1y IIIOCKOCTIMU




MOYPOYHOE INIAHUPOBAHME 11 kiacc, reoMmeTpust

N TarTd Tema ypoka
] miaH | ¢axr
Tesia BpameHus - 12 yacon

1. Cdepa u map. [lmomanb moBepxHOCTH CHEPHI

2. BsaumHoe pacnonoxenue cepsl U IIOCKOCTH

3. KacarenbHas TNIOCKOCTB K cdepe

4, CeueHnus mapa

5. Humusap

6. [Tmomaabe 60KOBOM M MOJHOM MOBEPXHOCTH IIJIMHIIPA

7. CeueHus MWIMH]IPA

8. Konyc

9. [Tnomanas O0KOBOM M MOTHON MOBEPXHOCTH KOHYCA

10. Ceuenust KOHyca

11. KomOunarus Tenn BpamieHus 1 MHOTOT'PAaHHHKOB

12. Konmponvnaa paooma Nel no meme «Tena epawenusn»

O0bEéMBI TeJI - S yacoB

13. [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBA OOBEMOB Te.

14. O0BEM 1IHHIpa

15. O6BéM KOoHyCa

16. O0bEM mapa, MapoBOro CErMEHTAa, MAPOBOr0 CEKTOpa

17. Konmponovnaa paboma Ne2 no meme «O6vémbl men»

BekTopsbl 1 KOOpAMHATHI B IpocTpaHcTBe - 10 yacos

18. BexTop Ha minockocty U B mpoctpaHcTBe. CI0KEHHE U BEIYUTAHUE BEKTOPOB
19. YMHOKEHHE BEKTOpa Ha YHUCIIO

20. Paznoxxenue BekTopa 1o TpéM HeKOMILIaHAPHBIM BeKkTopaM. [IpaBuiio

MapajieNenumneana

21. Pemenue 3aau, CBSI3aHHBIX C MPUMEHEHHEM MPaBIJI JEHCTBUI ¢ BEKTOpaMH

22. [TpsmoyronpHas cucTeMa KOOPAWHAT B IpOoCcTpaHcTBe. KoopamHaThl BEKTOpa




23.

IIpocTenmue 3aga4u B KOOpAMHATAX

24. VYron mexy BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB

25. Brruniciienue yrioB Mex1y NpsSIMbIMU U IIJIOCKOCTSIMU

26. Koop1mHaTHO-BEKTOPHBIN METO IIPH PELIEHUH F€OMETPUUYECKUX 3a/1a4

217. Hmozoean ammecmayusn. Koumponvnaa paboma Ne3
IloBTOpeHMe, 00001IEHNE U CHCTEMATH3AIUs 3HAHWH - 7 YacoB

28. CeueHnsi MHOTOTPAHHUKOB

29. HaxoxaeHue yrioB Mey CKpelMBaIOIUMUCS IPSIMBIMU

30. HaxosxaeHne yriioB Mex1y MI0CKOCTSIMH

31. Brruncnenue miomaneii MHOrOrpaHHUKOB

32. Brrancnenne o6bEMOB Tel

33. ITnomiam moBepxXHOCTEH TEJ BpalleHHS

34. OOBEMBI Te BpallleHUs
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