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Henu n3yyeHusi yueOHOro Kypca

BaxHoCcTh yueOHOro Kypca reOMETpUH Ha YPOBHE CPEAHEro 00IIero oopazoBaHus 00ycioBieHa
IIPAKTUYECKON 3HAUMMOCTBIO METAIIPEMETHBIX U IPEMETHBIX Pe3yJbTaTOB O0YUEeHUsI TEOMETPUHU B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHS 00ydaromuxcsi, GopMupoBaHus QyHKIIHOHAIEHOW MaTEeMaTHUECKON
IPaMOTHOCTH, U3YYEHHS IPYTUX YUeOHbIX AUCLUUIUINH. Pa3BuTHe y ydaluxcs NpaBUIbHBIX NPEACTaBIECHUN O
CYIIHOCTHU ¥ TMPOUCXOKJICHUH T€OMETPHUECKUX a0CTPaKIUKA, COOTHOLICHUN PEANbHOTO U HICAIBHOTO,

XapakTepe OTpa)XXeHUs MaTeMaTHYECKOW HayKOl sIBIICHUI U MPOLIECCOB PeaIbHOI0 MUpa, MECTE€ T€OMETPHUHU B
CHCTEME HayK M POJIM MAaTEeMaTHYECKOT0 MOJICIMPOBAHUS B HAYYHOM MIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHMS YUAIIUXCsl, @ TAK)KE KaUeCTB MBIIUICHUS, HEOOXOAUMBIX IS
a/IanTanyy B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiIETCS OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEr0 OOIIEero o0pa3oBaHMs, TaK KakK
obecrneynBaeT BO3MOXKHOCTh HM3YyY€HMsI KaK JUCLUIUIMH €CTECTBEHHO-HAyYHOM HAIPaBICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbllUIeHUE, HOPMHUPYEMOE ITPU N3YUEHUH 00YyUYaIOIIMMUCS MOHATHHHBIX OCHOB F€OMETPHU
Y TIOCTPOCHUH IIETIOYKHU JIOTHYECKUX YTBEPXKICHUH B X0/Ie PeIICHHs TeOMETPHYECKUX 3a/1a4, YMEHHE BbIIBUTATh
U OIIPOBEpraTh IMIIOTE3bl HEITOCPEICTBEHHO MCIIONB3YIOTCS IIPU PELIEHNUH 33/1a4 €CTECTBEHHO-HAyYHOTO LIUKIIA,
B YACTHOCTH U3 Kypca (U3UKHU.

YMeHne OpUEeHTUPOBAThCS B IPOCTPAHCTBE UI'PAET CYILIECTBEHHYIO POJIb BO BCEX 007aCTAX AESATEIbHOCTH
gyenoBeka. OpueHTalus YeIoBeKa BO BpEMEHH U MTPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €r0 COIMAIBLHOTO
ObITHS, (hOpMa OTPAKEHUS OKPYXKAIOILEr0 MUpPa, YCIOBHUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO ITpeoOpa3oBaHus
neiicrBurenpbHocTU. OniepupoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMy 0OBbEAUHSIET pa3Hble BUJIbI yUeOHOU U
TPYAOBOM JESATEIbHOCTH, SIBISAETCS OAHUM U3 MPO(PECCHOHANBHO BaKHBIX KaUeCTB, IOITOMY aKTyajlbHa 3a/1a4a
dbopmupoBaHUs y 00yUYaIOMIUXCSI TPOCTPAHCTBEHHOTO MBIIUICHHS KaK pa3HOBHIHOCTH 0OpPa3HOTO MBIIICHHS —
CYIIECTBEHHOI'0 KOMIIOHEHTA B ITOATOTOBKE K MMPAKTUYECKON JEATEIbHOCTU 10 MHOI'MM HalpaBJICHUSIM.

Ilenb ocBoeHuss mnporpammsl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHUS —
o0mieoOpa3oBareIbHOe M OOIIEKYJIBTYPHOE pa3BUTHE OOYYAIOIMIUXCS dYepe3 O00ecleYeHHe BO3MOKHOCTU
IpUOOPETEHUsT M MCIIOJIB30BAaHUS CHCTEMAaTHYECKUX TI'€OMETPUUYECKUX 3HAHUM M JeHCTBHH, crenu(UuYHbIX
T€OMETPHH, BO3MOXHOCTH YCHEITHOTO MPOJOJDKEHHS OOpa3oBaHMs MO CIIEHUAIBHOCTSM, HE CBS3aHHBIM C
MPUKIIQJHBIM HCIOJIB30BAHUEM I€OMETPUH.

[Tporpamma o reomeTprn Ha 0A30BOM YpOBHE MpeaHa3HAUYEHA JUIsi 0OYUaAIOMIMXCS CPETHEH MIKOJIBI, HE
WCTBITHIBABIIMX 3HAYMTENbHBIX 3aTPYAHEHUH Ha YpOBHE OCHOBHOIO o0miero obpa3zoBaHMs. Takum o0Opaszom,
oOyuatonuecss Ha ©0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHMUeCKUe YMEHHs, CBSI3aHHBIE CO
cnienn(UKoil reoMeTpun M HEOOXOJUMBbIE Ul KU3HU B COBpeMEHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOYKHOCTh H3YYHUTh TEOMETpUI0 Ooyiee TIIyOOKO, €Clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTH B
TE€OMETPHUECKUX 3HAHUAX B IPOPECCHOHATBHOM eI TeTHHOCTH.

JloCcTH)KeHHe IeId OCBOEHHsI MIpOrpaMMbl O0ECIeYMBAETCSl PELICHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuopuTeTHBIMU 331a4aMH OCBOEHUS Kypca «I'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

® (opMupoBaHHe MPEACTABICHHUS O TECOMETPUH KaK YaCTH MUPOBOM KYJIbTYphl U OCO3HAHUE €€
B3aMMOCBSI3U C OKPY’KaIOIIUM MUPOM;

® (opMupoBaHHe TMpeJICTaBICHHs O MHOTOTPAaHHUMKAaX W TellaX BpaIleHUS Kak O BaXHEHIIMX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIONIMX OMKMCHIBATh U U3y4YaTh Pa3HbIC SBICHUS OKPY)KAIOLIET0 MUPAa;

® (opMupoBaHHe yMEHHUs paclio3HaBaTh HA YepTeXax, MOJENSAX U B PEAIbHOM MUPE MHOTOIPAaHHHUKH M
TeJa BpalleHHUS;

® OBJIAJICHHE METOJIaMH PeIlIeHHs 3a/jad Ha IOCTPOSHMSI Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX QUTYP;

® (opmMupoBaHUe YMEHUS ONEPUPOBATh OCHOBHBIMU MOHATUSAMHU O MHOTOTPaHHHKAX U TellaX BpaIlleHUs U
UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHHE AITOPUTMAMHU pEIIEHHs] OCHOBHBIX THIOB 3a/1a4; (OPMHPOBAHHE YMEHHUS IPOBOJIUTH
HECIIO)KHBIE JOKA3aTebHbBIC PACCYKICHHS B XOJI€ PEIICHUS CTEPEOMETPUIECKHX 3a7ad M 33/1a4 C MPAKTHUYECKUM
CoZIep KaHUEM;

® Da3BUTHE WHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH O0Oydarommxcsi, TO3HaBaTEeIbHOU
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIIJICHUS;

e (opmupoBanue (GYHKIMOHATHLHOH TPaMOTHOCTH, PEJICBAHTHON T€OMETPHH: yMEHHE paclo3HaBaTh
MPOSIBJICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEalbHBIX JKU3HEHHBIX CUTYaLUSAX M
[P U3YYEHHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (OpMyInpoOBaTh
UX Ha S3bIKE TEOMETPHH U CO3/1aBaTh F€OMETPHUECKHUE MOJEIH, IPUMEHITh OCBOCHHBI I€OMETPUYECKUNA



anmapar Uil peLICHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATb U OLEHUBATH II0JTYyYEHHBIE
pe3yJIbTaThl.

OTnu4UTeNbHOM 0COOCHHOCTBIO MPOTPaMMBbI ABISETCSA BKIIOUEHHE B KypC CTEPEOMETPHH B Haudaje ero
U3Y4YCHHUS 3a/1a4, PElIacMbIX Ha YPOBHE WHTYMTHBHOI'O MMO3HAHUS, U ONMpPEACIEHHBIM 00pa3oM OpraHM30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYJIUPYET
POTEKAaHHE MHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JAIbHEUIIIEMY U3YUCHHIO MTPEAMETA.

[Tpeamourenue oTHAETCS HATIISAHO-KOHCTPYKTUBHOMY METOly 0OY4EHUS, TO €CTh TEOPETHUECKHE
3HAHHS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTD MPEJAMETHO-ITPAKTHYCCKON esITebHOCTH. PazBuTne
MPOCTPAHCTBEHHBIX MPEJICTABICHHUH Y YUAIIUXCSI B KypCce CTEPEOMETPHH MIPOBOIUTCS 3a CYET PEIICHUS 3a/1a4u Ha
CO3/IaHKE MTPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIME 00pa3amu. Co3iaHue
oOpa3a MpPOBOJKUTCS C OMOPOI Ha HATJISIIHOCTb, & ONIEPUPOBaHUE 00Pa30M — B YCIOBHUSX OTBJICYCHUS OT
HAIJISTHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOIHOTO COCPIKAHHMS.

OcHoBHBIC conepkaTenbHble JMHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOrpaHHHUKHY,
«[IpsiMble W TIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHus», «BEKTOphl M KOOPAMHATHI B HPOCTPAHCTBE.
dopMHUpPOBaHKE JIOTHUSCKUX YMEHHI PaCIPeesieTCs] HE TOJBKO MO COJCPIKATEIbHBIM JIUHHUSAM, HO U 0 TOJaM
oOydeHusl Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHHs.

Conepxanrie 00pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yibTaTaM OCBOCHUs [IpuMepHOit
paboueil mporpaMMsbl, pacrupeiei€HHbIM IO TOoAaM OOYyYeHHUs, CTPYKTYPUPOBAHO TaKHM OO0pa3oM, YTOOBI
OBJIaJICHUE TE€OMETPUUCCKUMH MOHATHSIMU U HABBIKAMH OCYIIECTBIIUIOCH MOCIIEA0BATEIBHO M MOCTYATEIbHO, C
CO6JIIOZI€HI/ICM npuHOouina IMMpeeMCTBCHHOCTH, LITO6I)I HOBBIC 3HAaHUSA BKIHOYAJINCh B O6HIYIO CUCTCMY
reOMETPUYECKUX MPEICTABICHHIH 00YyUarOIIUXCsl, PACIIUPssA U yriayossis e€, 00pas3ysi MpOYHbIC MHOYKECTBCHHBIC
CBSI3H.

MecTto y4eOHOro Kypca B y4eOHOM IVIaHe

B YueOHOM 1u1aHe Ha U3y4eHHE T€OMETPHH OTBOAMTCS HE MeHee 2 yueOHBIX yacoB B Henenmo B 10 kiacce
u 1 yaeGHoro yaca B Henenmo B 11 kiracce, Bcero 3a Ba roja o0ydenust He meHee 102 ydeOHBIX yaca.
IInanupyemMsblie npeaMeTHbIe pe3ybTaThl ocBoeHus IlpuMepHoii paGoyeii nporpaMmmsbl Kypca (1o rogam
00y4eHmst)

[IpenMeTHbIE pe3ylbTaThl U3yYEHHUS] T€OMETPUU Ha 0A30BOM YypOBHE OpPHUEHTHUPOBAaHbI HAa JOCTHKEHHE
YPOBHS MaTeMaTH4YeCKON I'paMOTHOCTH, HEOOXOJUMOIO Ui YCIIEUIHOTO PELIeHUs 3a/lad B PealbHOW JKU3HU U
CO3/IaHKE YCIOBHUM JUIsl X OOIIEKYIbTYPHOTO Pa3BUTHUS.

OcBoenne yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE CpeJHEro oOuIiero oOpa3oBaHUS JIOJIKHO
obecreynBaTh JOCTHKEHUE CIETYIOIUX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB:

10 knacc

e OnepupoBaTh MOHATUSAMH: TOUKA, IPsAMasi, IIIOCKOCTb.

ITpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX IPU PEIIEHUH T€OMETPHUECKUX 3aj1au.

OnepupoBaTh NOHATUAMU: NAPAIIEIBHOCTh U NEPIIEHANKYIPHOCTD MPSIMBIX U MJIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE pacioIoKeHUE MPSIMBIX U IIJIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHu ABYIPAaHHOIO YIyia, pedpo ABYIpPaHHOIO YIJa;

JMHEWHBINA yrojl IBYTPaHHOTO yria; rpajycHas Mepa JIBYIpaHHOIO yIJa.

e OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BBIYKJIBIA ¥ HEBBITYKIBIH MHOTOTPAaHHHK, 3JEMEHTHI
MHOTOTpaHHHKA, TPABUIHHBII MHOTOTPAHHUK.

e Pacno3HaBaTh OCHOBHBIE BH/IBI MHOTOTPAaHHUKOB (TTMpaMHIIA; MPU3Ma, IPSIMOYTOJIEHBINA TapajIeNeHIIe],
Ky0).

e KnaccuduuupoBarb MHOTOTpAaHHUKH, BBIOMpas OCHOBaHMS [UIsl KiaccuuKanuu (BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHMUKM; TpaBWIbHBIE MHOTOTPAHHUKH; TMpsIMble M HAKJIOHHbIE IPU3MBI,
napasuiesenuneabl).

e OnepupoBaTh MOHATUSAMU: CEKYIAs TUIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

e OOBACHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3YSl METOJ] CIIE/I0B.
¢ CTpOUTHh CEeUeHHs] MHOTOIPAaHHMKOB METOJIOM CJIEIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE UYEPTEXH M3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

e Pemarp 3amaud Ha HaXOXKJEHHE NEOMETPUYECKHX BEIMYUH MO 00paslaM WM alropuTMaM, IpUMEHSs
W3BECTHBIC AHAJUTUYECKHE METOBI IPU PELICHUU CTaHAAPTHBIX MAaTEMaTHYECKUX 3a/ad Ha BBIYMCICHHE
paccTOSTHUH MEXAYy JBYMs TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKH JAO TIUIOCKOCTH, MEXIY
CKPELIMBAIOIMHUCS IPIMBIMH.



e Pemare 3amauM Ha HaXOXKJIEHHE NEOMETPUYECKHX BEIMYMH MO oOpaslaMm WM alropuTMaM, IpUMEHSs
U3BECTHBIC aHAJIMTUYECKME METOABI IIPU PELICHUH CTAHJAPTHBIX MAaTEMaTHYECKHX 3a/1a4 HA BBIYMCIICHUE
YIJI0B MEXAY CKPEUIMBAIOLIUMUCS MPSMBIMH, MEXAY NPSAMOM U IUIOCKOCTBIO, MEXAY IUIOCKOCTSAMH,
IBYTPAHHBIX YIJIOB.

e Boruncnare 00bEMBI U IIJIOLIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMUa) ¢ NPUMEHEHUEM
GopMys; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOIIAAAMU IOBEpXHOCTEH, 0O0BbEMaMU MOAOOHBIX
MHOT'OTPaHHHUKOB.

e OnepupoBaTh NOHATUAMU: CHMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPUHU; LIEHTP, OCh U
TUIOCKOCTh CUMMETPHUHU (DUTYPBI.

¢ l3Brekath, NpeoOpa30BbIBaTh U HHTEPIPETUPOBATH HH(POPMALIHUIO O TIPOCTPAHCTBEHHBIX T'€OMETPUIECKUX
¢burypax, IpeJCTaBICHHYIO Ha 4YepTekKaX U pPUCYHKaX.

e [IpuMeHsATh reoMerpuyeckue (akTbl [UId pPELICHUs CTEPEOMETPUUYECKUX 3ajjad, IPEeAIoJaratoiumx
HECKOJIBKO IIIar0B PEIICHHMs, €CJIM YCIOBUS MPUMEHEHHUS 33JJaHbl B IBHOU (hopme.

e [IpuMeHsATh IpoOCTEHIlINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHCTEMBI INpU
pELIEHNN CTEPEOMETPUYECKUX 3a/1a4.

e [IpuBOAMUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIICHUE
3aKOHOB IT'€OMETPUU B UCKYCCTBE.

e [[puMeHATh MONY4YECHHBIE 3HAHHWA Ha IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHBIE CHUTyallUM W IPUMEHATH
W3yYeHHBIC TOHATHS B TPOIECCE IMOMCKA PEIICHUS MaTeMaTW4ecKu C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBaTh pEAIbHBIE CUTYyallUH Ha SA3BIKE I'€OMETPUH, MCCIENO0BAaTh IOCTPOEHHBIE MOJEIN C
HCI0JIb30BAHUEM F€OMETPUUECKUX MOHATUI U TEOpeM, amnmnapara aareOpbl; pemarb IpakTUYecKue 3a1a4H,
CBSI3aHHBIE C HAXO0X/ICHUEM IT'€OMETPUUYECKUX BEJINYMH.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHust)
10 kaace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IpocTpaHcTBo. I[lonstue o006
aKCHOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue TNpSAMBIX B IPOCTPAHCTBE: IEpeceKarolluecs, MapaiielbHble U
CKpeluBaromuecs npsamsele. [lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAapaJIJIENIbHbBIE IPSIMBIE B
MIPOCTPAHCTBE; MApPAJUICNIBHOCTh TPEX MPSAMBIX; MNApaJUIEIbHOCTh MPSMOW U IUIOCKOCTH. YTIJBI C
COHAIIPABJIICHHBIMM CTOPOHAMH; YIrOJd MEXAYy HpsSMBIMU B HpOCTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEMH:
napajulesibHble IUIOCKOCTH; CBOMCTBA MapaljiesbHbIX M1ockocTeil. [Ipocreiinye npocTpaHCcTBEHHbIE (GUTYPBI Ha
IUIOCKOCTH: T€TPadAp, KyO, napasuiesnenune1; HoCTPOCHNEe CEYeHUH.

[leprnieHAUKYISAPHOCTD MPSIMOW M TUIOCKOCTU: MEPHEHIUKYISIPHBIE MPSMbIE B MPOCTPAHCTBE, MpPsIMbIE
NapajuleJIbHble M NEPIEHIUKYISAPHBIE K IIJIOCKOCTH, NPHU3HAK MEPHNEHAUKYISIPHOCTH NPSIMONW M IUIOCKOCTH,
Teopema O IPSIMON NEPNEHAUKYIIIPHOMN IIIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEKY IPSIMOM U IIJIOCKOCTBIO;
IBYTPAHHBIN yroJl, JMHEWHBIN yroj ABYTPaHHOrO yria. [lepneHauKynsap U HaKJIOHHBIE: pACCTOSHHUE OT TOUKH JI0
IJIOCKOCTH, PAacCTOSIHME OT HPSIMOM JIO0 TIOCKOCTH, MPOEKUMsI (UIYypbl Ha IUIOCKOCTh. llepneHauKyaspHOCTh
IJIOCKOCTEH: MPU3HAK MEPIIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN. Teopema o TpEX neprneHuKyIspax.

MHOrorpaHHUKHU

[TonsiTue MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBINYKJIbIE U  HEBBITYKJbIE
MHOTOTpaHHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: N-yronpHass mpu3Ma; TpaHM U OCHOBAHMS TIPU3MBL;
npsiMasi U HakKJIOHHas MpPU3MBbL; OOKOBasi W TOJHAs MOBEPXHOCTh Mpu3Mebl. [lapamienenunen, mpsMoyrojbHbIHN
napajJiesienunes] u ero ceoiictea. Ilupamunia: N-yronpHas nupamuia, paHd ¥ OCHOBAHUE MUpPaMU/Ibl; OOKOBast U
MOJIHAsl TOBEPXHOCTh MUPAMUJIBI, MpaBHIIbHAA M yceY€HHas MUpaMHla. DJIEMEHThl MPU3Mbl U HHUPAMUIBL.
IIpaBriibHBIE MHOTOTPaHHUKH: IOHSATHE IPAaBUIBHOTO MHOIOTPaHHMKA; IpaBWIbHAs NpPU3Ma M IPaBUIIbHAS
MMpaMK/ia; IpaBUIIbHAS TPEYrojibHas MUpaMuJia U MpaBUIbHBIA TeTpasp; Kyo. [IpencraBieHune o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’dap, A0AeKa’Ap U ukocasap. CeueHus Npu3Mbl U MUPaMUIBIL.

CumMeTpusi B TIPOCTPAHCTBE: CHUMMETPUSI OTHOCHTEIBHO TOYKH, MPSAMOM, MIOCKOCTH. OJIEMEHTHI
CUMMETpHUH B IUpaMuax, napajuiejenunenax, NpaBuibHbIX MHOTOIpaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, auaroHaiu, yrisl. [nomans O0KOBOM MOBEPXHOCTH U
MOJTHOW TIOBEPXHOCTH TPSIMOM TMPHU3MBI, IUIONIAJAh OCHOBAaHWN, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOMN
npu3Mbl. I[lnomans OGOKOBOW MOBEPXHOCTH W IMOBEPXHOCTH NPABMIIBHOM NHpPAMHUABI, TeOpeMa O IUIOIIAIH
yceu€HHoi mupamuibl. [lonstre 06 00béMe. OOBEM MUpPaMUIbI, TPU3MBI.

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOLICHUS MEXTY TUIOIIAISIMUA TOBEPXHOCTEH, 00bEMaMH
MOTOOHBIX TEN.



TemaTn4yeckoe IVIAHKPOBaHNE Y4e€OHOT0 Kypca (1o rogam o0yueHusi)
10 kaacc (68 gyacos)

Hazpanue OcHoBHOE cojiepxkaHue OCHOBHBIE BUJIBI JEATEIILHOCTH YUalIUXcs
paszznena
Beenenne B | OCHOBHBIC IOHSATHS Aktyanu3upoBaTh (aKTbl W METOABl TUIAHUMETPHH,
CTEpEOMETPHU | CTEPEOMETPUU: TOUKA, MPsIMasi, | pelIeBaHTHBIC TEME.
1) IUIOCKOCTB, POCTPAHCTBO. [Tony4ath npeacTaBiIeHUs: O IPOCTPAHCTBEHHBIX (PUTypax,
(10 u) [IpaBuna nzob6pakeHus Ha pa3duparth MpocTeHInme mpaBuia U300paKeHus 3TuX Guryp.
PHUCYHKaX: N300paskeHUs N300paxkaTh MPSIMYIO U TUIOCKOCTh HAa PUCYHKE.
IJIOCKOCTEH, MapaiiesIbHbIX Pacnio3naBaTh MHOTOTPaHHHKH, MUPAMUIY, KyO, Ha3bIBATh
IPSIMBIX (OTPE3KOB), CEPEANHBI | UX DJICMEHTHI.
otpeska. [lonsus: Jenate pucyHok Ky0a, MUpaMuibl, HAXOIUTh OMIMOKHU B
MepECEKarOIINeCs IUIOCKOCTH, | HEBEPHBIX N300paKEHUSIX.
nepeceKaroIuecs npsmas u 3HAKOMHUTBCS C CEUYEHHMSIMH, C METOJOM  CJIEJOB;
TUIOCKOCTb. UCIIONIb30BaTh JUIS TIOCTPOCHHSI CEUEHHUsT METOJl CJEJOB,
3HAaKOMCTBO C | KpaTKO 3alMChIBATh IIarH MOCTPOCHHS CEYCHUSI.
MHOTOTpaHHUKAMH, Pacrio3naBaTh BHJ CEU€HUS W OTHOIICHUN, B KOTOPBIX
n300paKeHme CeueHue JAeTuT pedpa Kyda, HaXOUTh IUIOMIAb CEUYCHHUSI.
MHOTOTPAaHHUKOB Ha PUCYHKAX, Hcnonp3oBaTh moaoOMe TMpu  pelIeHWHd 3aJad  Ha
Ha MPOEKIMOHHBIX YepTekaxX. | MOCTPOCHUE CEUCHUHU.
HauanbHble cBeneHns o Kyoe u 3HAKOMHUTBCI  C  AKCMOMAaTUYECKUM  TOCTPOEHUEM
nupamMyzie, UX pa3BEPTKU U | CTEPEOMETPHUH, C AaKCHOMaMH CTEPEOMETPUU M CIICACTBUSMHU
MO/ICJIH. CeyeHus | U3 HUX.
MHOTOTPaHHHUKOB. WnnrocTpupoBaTh akCHOMBI PUCYHKAMH M MPUMEPaMHU M3
[TonsTHE 00 aKCHOMATUYECKOM | OKpYXarolliel 00CTaHOBKU
MOCTPOCHUH  CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPHHU U
CIICICTBUS M3 HUX
IIpsimbie | Bzaumnoe pacrooxeHue AkTyanu3upoBaTh (aKTbl W METOABl TUIAHUMETPUH,
U IJOCKOCTU | MPSMBIX B IPOCTPAHCTBE: | PEJIEBAHTHBIE TEME, MPOBOAUTH AHAIOTHH.
B nepeceKaromumecs, [TepeuncnsiTb BO3MOXKHBIE CIIOCOOBI PACHONIOKEHHS JBYX
MIPOCTPAHCTB | MapajlieIbHbIC U | IPSIMBIX B IPOCTPAHCTBE, WILTIOCTPUPOBATH UX Ha MIPUMEpax.
e. CKPELIMBAIOIIUECS MTPSIMBIE. JlaBath  ompefeneHHe — CKPEHIMBAIOLIMXCA  MPSIMBIX,
[Mapamnensho | [TapannensHOCTh TPSIMBIX H GbopMyIMpOBaTh TPHU3HAK CKPCIIMBAOIINXCS TPSIMBIX U

CTb IPAMBIX
n

IIJIOCKOCTEN
(12 u)

IJIOCKOCTEM B ITPOCTPAHCTBE:
MapajieabHbIE IPSMbIC B
MIPOCTPAHCTBE; NapauIeIbHOCTh
TPEX MPSAMBIX; APAIIIETbHOCTD
MPSAMOM U TNIOCKOCTH. YTJIBI €
COHAITPaBJICHHBIMU CTOPOHAMMU;
YIOJI MEXK1y IPSMBIMU B

IIPOCTPAHCTBE.
[TapayienbHOCTh  IIJIOCKOCTEM:
napajuieibHbIe IIJIOCKOCTH;
CBOMCTBA napajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimue

MIPOCTPAHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH:  TeTpa’ap, Kyo,
MapajieienuIel; MoCTPOCHUe
CEUCHUM

IIPUMEHSTH €r0 IIPU PEIICHUH 3a]au.

Pacnio3naBaTe npu3My, Has3bplBaThb €€ JJIEMEHTHI.

Ctpouts cedeHus: Npu3Mbl Ha TOTOBBIX YEPTEkKaX.

[TepeuncnsaTs BO3MOXKHBIE CIOCOOBI B3aUMHOT'O
PacCIOJIOKEHUS IIPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOAUTH COOTBETCTBYIOIINE TPUMEPHI U3 PEATBHON KU3HH.

[laBaTh  ompenelneHuE  NapajUIeIbBHOCTH  NPSIMOM U
IIJIOCKOCTH.

@opMynIMpoBaTh NpPHU3HAK MApPAJIEIIBHOCTH MNPAMON U
IJIOCKOCTH, YTBEPXKICHUE O NPSIMOM IEPECEUEHHUs JBYX
IIJIOCKOCTEH, MMPOXOAAIINX Yepe3 NapalIeIbHbIC IIPSMBIE.

Pemate mpakTuyeckne 3alayd HAa MOCTPOEHUE CEYECHUH

MHOTOTpaHHUKA.

OOBSICHATD ciiy4yau B3aUMHOT'O pacroioKeHus
TIOCKOCTEM.

JaBate  ompejaelieHHE — MapalIeNbHBIX  IUIOCKOCTEH;
MIPUBOAUTH IPUMEPHI U3 PEATbHOM >KM3HU W OKpPYXKArOIIEH
00CTaHOBKH, HILTIOCTPHUPYIOIIUE [apajuIeIbHOCTh
IUIOCKOCTEHA.

Hcnons30Bath MIPU3HAK MapajuieIbHOCTH JBYX

TJIOCKOCTEM, CBOMCTBA MAapAJJIEIbHBIX IJIOCKOCTEH TNpH




pELIeHNH 3a7a4 Ha TOCTPOCHUE.

OOBSICHSTD, YTO HA3BIBAETCS MapaICIbHBIM
IIPOEKTUPOBAHUEM U KaK BBINOJIHAETCS IPOEKTUPOBAHKE
¢buryp Ha MIOCKOCTb.

N300paxaTb B MapajyiebHOM NPOEKLUUU pPa3JINYHbIE
reoMeTpruIecKue GUrypsl.

MopennpoBaTh peajlbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH,
UCCIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHHEM
T€OMETPUYECKUX TTOHSATHI.

Hcnonb3oBarh NOpH pEIIEHUH 3a7ad  HAa IOCTPOEHUE
CEYEHUI NOHATHE MMApaUIeIbHOCTH, IPU3HAKUA U CBOMCTBA
NapajuIeIbHbIX MPSAMBIX Ha IJIOCKOCTH

Ilepnennuky | IlepneHauKyIsIpHOCTD AxTyanu3upoBaTb (AaKThl ¥ METOJBl IUIAHUMETPHH,
JSIPHOCTh IpsIMON u IUIOCKOCTH: | peJIEBaHTHBIE TEME, IPOBOAUTH AHAJIOTHH.
IPSIMBIX U NIEPIEHIUKYIISIPHBIE TIPSIMbIE B OOBsACHATh, KaKOW yrojl HAa3bIBACTCS YIJIOM MEXIy
IUIOCKOCTEN | MPOCTPAHCTBE, IPSMBIE | IEPECEKAIOIIUMHUCS IPSIMBIMH, CKPEIIMBAIOIIUMHUCS IPSIMBIMU
(12 9) IapajuiebHbIC U | B IPOCTPAHCTBE.
NIEPIECHIUKYIISPHBIE K JlaBaTh ompeneneHue NEPHIEHIUKYISPHBIX MPSAMBIX H
IJIOCKOCTH, MPU3HAK | MPSAMON, NEPIEHIUKYJIIPHON K INIOCKOCTH.
NEePHIEHIUKYISIPHOCTU TMPSMOM HaxoguTs yriel MexAy CKpEIIMBAIOIIMMHUCA IPSIMBIMU B
U IUIOCKOCTH, Teopema o | KyOe u nmupamuse.
IpSIMOH  NEPIEHIUKYJIAPHOU [TpuBOIMTE IPUMEPBI U3 PEAIIBHOM KU3HU U OKPYKaOIEN
IIJIOCKOCTH OOCTaHOBKH,  WJUIIOCTPUPYIOUIME  HEPIEHAUKYISIPHOCTb
[eprieHAUKYIISp ¥ HAKJIIOHHBIC: | IPSIMBIX B IIPOCTPAHCTBE M NEPIEHAMKYISIPHOCTh MPSMON K
paccTosiHue€ OT TOYKH [0 | IIOCKOCTH.
IUIOCKOCTH, PAacCTOSIHME  OT ®opMyarpoBaTh NPU3HAK NEPIEHAUKYISIPHOCTH NPIMOI
MPSIMON 10 MJIOCKOCTH. U TJIOCKOCTH, IPUMEHSTh €r0 Ha IMPAaKTUKE: OObICHATh
MEePHEHANKYJISIPHOCTh pebpa KyOa U TUuaroHaJiv ero rpaHu,
KOTOpask €ro He CO/ICPIKUT, HAXOAUTh JUTMHY AMaroHaliu Kyoa.
BBIYuCIATE BBICOTY IPABUIIBHOM TPEYTOJIBHON U MPABUIIBHON
4eThIPEXYTOJbHON MMPaMU/I 110 AJTUHAM pEOep.
Pemarp 3amaum  Ha  BBIYMCIEHUS, CBSI3aHHBIE C
NEPNEHIUKYJIAPHOCTBIO ~ MNPSAMOM M IUIOCKOCTH,  C
MCIIOJIb30BaHUEM IIPU PEIICHUH TUTAHUMETPUUECKUX (PAaKTOB U
METO/IOB.
OOBSICHATh, 4YTO  HA3bIBAIOT  MNEPHEHIUKYISIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; IPOEKIIMEN HAaKIIOHHOM Ha
MI0CKOCTh. OOBICHATH, YTO HA3bIBACTCA PACCTOSTHUEM: OT
TOYKH JI0 TUIOCKOCTH; MEXIY MapauIeIbHbIMU IUIOCKOCTIMU;
MEXKIy TpSAMOW M TapauieIbHOM €U IUIOCKOCTBIO; MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU.
HaxomuTh 3TH paccTosiHUS B IPOCTHIX ciaydasx B KyoOe,
NUPaMHUJIE, IPU3ME.
MonenupoBaTh peanbHble CUTYallud Ha S3BbIKE TEOMETPHH,
UCCIIE0BAaTh IIOCTPOEHHBIE MOJEIM C HCIHOJb30BAHUEM
F€OMETPUUYECKUX MOHSATHH.
Hcnonp30BaTh Npu pelIeHUWH 3aJad Ha IOCTPOCHHE
ceueHuid Tteopemy Ilucdaropa, cBoiicTBa NPAMOYTOJIbHBIX
TPEYroJIbHUKOB.
Vsl Vbl B IPOCTPaHCTBE: Yroi AkTyanusupoBaTh (akTbl M METOAbl IUIAHUMETPUH,
MEXy MEXTy TIPSIMOM M TUIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
IOpSIMBIMU U | IBYTPaHHBIA YroJ, JIMHEHHBIN JlaBatp onpeneneHue yriia MexXay NpsMON U IJIOCKOCTBIO,
IUIOCKOCTSIMU | YTOJI IBYTPaHHOTO yIJIa. dopmynupoBaTh TeopeMy O TpEX MEPHEeHIAUKYIsIpax M
(10 u) [TepneHUKYISIPHOCTH 00paTHYIO K HEH.
IJIOCKOCTEM: MIPU3HAK Haxonute yrom wexay mnOpsMOM H  TUIOCKOCTBIO B
NEPNEHIUKYIAPHOCTH  JIBYX | MHOTOIPDAHHUKE, pACCTOSHHE OT TOYKM JO0 MpsAMOH Ha




mIockocTeil. Teopema o TpEx
MEPIEHINKYIIpaX

IJIOCKOCTH, HUCIOJB3YS TEOPEMY O TPEX MEPIECHAUKYISApax.
[IpoBonuTh Ha 4epTeke MNEPHEHAUKYISAP: W3 TOYKU Ha
MPSMYIO; U3 TOUYKHU Ha IIOCKOCTb.

JlaBathb onpeneneHre ABYTPaHHOTO yIJla U €ro 3JE€MEHTOB.
OOBSICHIATh PABEHCTBO BCEX JIMHEWHBIX YTJIOB JIBYTPAHHOTO
yria.

Haxonute Ha 4YepTeke IBYIpaHHBIA yron mpu pedpe
MMAPAMUIbL, IPU3MBI, TapAILICICIUIEAA.

JlaBatb onpeneneHue yria Mexay INIOCKOCTIMH.

JaBath omnpeneneHue u GopMyIupoBaTh IPU3HAK B3aUMHO
MEePHEHIUKYISIPHBIX INIOCKOCTEH.

HaxoauTs yriibl MeXIy MIIOCKOCTSMU B KyO€ U TUpaMU/IE.

Hcnonb30Bath MpU PELICHNU 3a/1ad OCHOBHBIE TEOPEMBI U
METO/bI IIJITAHUMETPHUH.

MopennpoBaTh peaibHble CUTYAllMU HA SI3bIKE T€OMETPUH,
UCCIENA0BATh TIOCTPOEHHBIE MOJEIU C HUCIOJIb30BAaHUEM
F€OMETPUUYECKUX IMOHSITHUH.

Hcnonp30Barh mnpu peumieHWd 3a7a4  Ha IOCTPOEHUE
CEYEHUI COOTHOIIEHUS B IPSIMOYTOJIbBHOM TPEYTOJIbHUKE.

MHororpanuu
K1
(10 9)

ITonsiTue MHOT'OTPaHHUKA,
OCHOBHBIE AIIEMEHTBI
MHOTOTPaHHUKA, BBIIYKJIBIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKa MHOTOTPaHHMKA.
[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHas! IPU3MBbI;
OOKOBast ¥ TIOJTHAS
MTOBEPXHOCTH IIPU3MBI.

[Tapamenenunen,
MIPSAMOYTOJIbHBIN
HapajuIeNIenUIes U €ro
CBOMCTBA.

[Inpamupa: N-yrojabHast

nupamMuja, rpaid 1 OCHOBAHUC
ImrupaMuabl; 0OOKOBas M IOJIHAS

IIOBEPXHOCTH UpaMUIbL;
IpaBUJbHAsE WU yCe4EHHas
nupamMua.

OneMeHThI IIPU3MBI u
MTAPAMU/IBI.

[IpaBunbHBIE MHOTOTPAaHHUKHU:
MTOHSTHE MIPaBUIBHOTO
MHOT'OTDAaHHUKA; IpaBUJIbHAs
npu3ma 51 IIpaBUJIbHAS
MIApaMUJa; [IpaBUJIbHAS
TpeyroibHas  IUpamMuga H

MPaBWIBHBIN  TeTpa’ap; Kyo.
[IpencraBnenue o MpaBUIBHBIX
MHOT'OTpaHHUKAX: OKTa’p,
JOJIEKAdAP U UKOCAdP.
CummeTpusi B TNPOCTPAHCTBE:
CUMMCTpPUA OTHOCHUTCIIBHO
TOYKH, TPSAMOM, TUIOCKOCTH.
3JI€M€HTBI CUMMCTPUU B
nupamuaax,

AxTyanu3upoBaTb (akThl M METOJbl IUIAHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOIUTH aHAJIOTUH.

JaBaTh ompeneneHue mapauleIeIuIe/a,
€ro BHJIbI U U3y4aTb CBOKCTBA.

JlaBaTte ompeneneHue nUpPamMUAbl, PACIO3HABAaTh BUIBI
nupamu, GopMyIMpOBaTh CBOWCTBA pEdep, IpaHeil U BBICOTHI
IIPaBUIILHON TUPAMU/IBIL.

HaxonuTte miomans mogHoW M OOKOBOHW IOBEPXHOCTH
IIUPAMHUIBI.

JlaBaTb omnpeneneHrue yCEUEHHOU MUpaMUbl, Ha3bIBATh €€
JJIEMEHTBL.

pacro3HaBaTh

®opmynupoBaTb ~ TeOpeMy O  IUIOIAAM  OOKOBOM
MIOBEPXHOCTHU MIPABUIBHON YCEYEHHON TUPAMUIBI.
Pemate 3amauM  Ha  BBIUMCIEHHE, CBS3aHHBIE C

MUpaMHIaMU, a TAaKXKe 33/1a4d Ha MOCTPOCHHUE CEYCHUIA.

JlaBaTh omnpeneneHue MPU3MbI, paCliO3HABATh BHUJIbI PU3M,
M300paxaTh MPU3MBI Ha YEPTEKE.

Haxoauth miiomans monHoN uian OOKOBOM MOBEPXHOCTH
TIPU3MBI.

N3yuaTe cooTHOmeHUs: Dinepa it uyncia péoep, rpaHe
Y BEPIIMH MHOTOTPAHHUKA.

W3y4yatb BUABI TPABHIBHBIX
Ha3BaHUS U KOJIMYECTBO IPaHEH.

W3y4aTh CHMMETPHUIO MHOTOTPAaHHUKOB.

OOBSICHITH, KaKUE TOYKH HA3bIBAIOTCS CHMMETPHYHBIMH
OTHOCHTEJIHO JTAHHOW TOYKH, MPSMOM WM TUIOCKOCTH, YTO
HA3BIBAIOT IIEHTPOM, OCHIO WJIHM IUIOCKOCTHIO CHUMMETPUU
burypsl.

[IpyBOIUTE  MPUMEpPHl  CUMMETPUYHBIX
aApXUTEKType, TEXHUKE, TIPUPOJIC.

MozenupoBaTh peanbHbIE CUTYyalliu Ha S3bIKE TEOMETPHH,

MHOTI'OIrpaHHUKOB, nux

buryp B

HCCIICAOBAaTh IMOCTPOCHHBIC MOJCIM C HCHOJB30BAHUCM
TCOMETPHUICCKUX HOHHTHﬁ, HCIIOJIB30BaTh HOHO6I/Ie
MHOT'OT'PpaHHUKOB.




napajiejenumneaax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.
Brraucnenue 3JIEMEHTOB
MHOTOI'PAHHUKOB: pEopa,
auaroHanv, yriusl. [lnomans
OOKOBOW  TOBEPXHOCTH M
IIOJIHOW ITOBEPXHOCTH IIPSIMOM
MPU3MBI, TUIOLIAIb OCHOBAHUH,
Teopema 0 O00KOBOM
MOBEPXHOCTU MPSIMON MPU3MBI.
[Inomann OOKOBOI
MOBEPXHOCTU U MOBEPXHOCTU

IIpaBWJIbHOM UPAMUIBL,
Teopema o oI OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
I PaMMIbI

O0BEMBI [Tonsatue 06 o6bpéMe. OOBEM AxTyanu3upoBaTh (AaKThl W METOIBl IUIAHUMETPHH,

MHOI'OTPaHHM | MUPaMU/IbI, IPU3MBI pEJIeBaHTHBIE TEME.

KOB OOBACHATh, KaK M3MEPSIOTCS OOBEMBI Tel, MPOBOJIS

(8 9) AQHAJIOTMIO C HW3MEpPEHUEM IUIOMIAZel MHOTOYrOJbHUKOB.

®opMyIMpoBaTh OCHOBHBIE CBOMCTBA 00BEMOB.

W3yuaTth, BBIBOAUTH (HOpMyIBl 00BEMA TPSIMOYTOIBHOTO
napaiesienunea, Ipu3Mbl U MUPAMUIbI.

Bbruucnate 06bEM NpU3MBbI U MUPAMUBI 110 UX 3JIE€MEHTAM.

[TpuMeHATH 00BEM AJIS PELIEHUs] CTEPEOMETPUUECKUX 3a1a4
U JI7Is1 HAXO0XKJIEHUS] TEOMETPUYECKUX BETHUYUH.

MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKE I'€OMETPHH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C  HCIIOJIb30BaHUEM
reOMETPUUYECKUX MTOHATUI

[ToBTOpEHME: IToctpoenue ceuennii B Crpouthb ceueHnE MHOTOTPpaHHUKA METOJIOM CJIENI0B.

CEUEHUH, MHOTOTpaHHUKE. JlaBaTh omnpeniereHre pacCTOSHUS MEX Y QUTYpaMH.

paccTosiHus U Brruncnenue paccTosHUMN: Haxonuts paccrosiHue MEXIY napasieIbHbBIMU

YTJIBI MEXy TBYMS TOYKaMH, OT IJIOCKOCTSIMU, MEXIY IUIOCKOCTBIO W TapauleibHOM €l

(8 u) TOYKH 10 NPSIMOi, OT TOUKH JI0 | MPSAMOM, MEXAY CKPEIIMBAIOLIUMHUCS MPSIMBIMH.
IJIOCKOCTH; MEXKITY CrpoutTh NMHEWHBIN yros ABYTPaHHOIO YIJla Ha 4epTexe
CKPEILMBAIOIUMUCS MHOTOTPaHHHUKA ¥ HAXOJIUTh €r0 BEINYUHY.

MPSIMBIMHU. HaxoauTs yriibl MeX1y MIIOCKOCTSIMA B MHOTOTpaHHHUKAX
Brruncnenue yrios:
MEX/1y CKpELMBaIOIIUMUCS
IPSIMBIMU, MEXKTY IPSIMON U
IJIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJI0B MEXAY
IJIOCKOCTSIMU
11 knacc

HazBanue OcHOBHOE cofiepx)aHHe OCHOBHBIE BUJIbI JEATEIBHOCTH Y4alIuXcs

pazznena

Tena Cdepa u map: ueHTp, paguyc, | AKTyanu3upoBaTb  (akTbl U METOJAbl  IJIAHUMETPUH,

BpallleHUS IameTp; IJIOLIA/1b | peJeBaHTHbBIE TEME, IPOBOAUTH aHATIOTHH.

(12 u) MMOBEPXHOCTH chepsl. | JlaBate ompeneneHusi chepsl W IIapa, UX IEHTpPaA, paauyca,
B3aumnoe pacrioniockeHue | quamerpa. Onpenensat cdepy Kak (QuUrypy BpalleHus
cdepbl u IJIOCKOCTH; | OKPYKHOCTH.

KacarenbHass  IIockocTh K | MccnenoBaTh B3auMHOE pacrolioskeHue chepbl U MI0CKOCTH,
chepe; iomaab chepsl. IBYX cep, WLTIOCTPUPOBATH 3TO HA YEPTEKAX U PUCYHKAX.
N3o6paxenue chepsl, | DopmynIupoBaTh ONPENEICHUE KacaTEIbHOW IUIOCKOCTH K

I1apa Ha TIOCKOCTH.
Ceuenus mapa.

chepe, CBOMCTBO M MPHU3HAK KACATEIHHOM IJIOCKOCTH.
3HAKOMUTHCA C Ie0/Ie3MUECKUMH JTMHUSIMU Ha cepe.




Huwmmaapuyeckas
MOBEPXHOCTb, obOpazyromue
LWIAHAPUYECKON
MOBEPXHOCTH, 0oCh
LWIAHAPUYECKON
MMOBEPXHOCTH. Humusap:
OCHOBaHHUS u OokoBas

MMOBEPXHOCTh, OOpasyromnias u
OCh;, IUIOIIAIb OOKOBOM WM
ITOJIHOM ITOBEPXHOCTH.
N3o0pakeHne ImMHApa Ha
IJIOCKOCTH. Pa3péprka
IAHIIPA.

CeueHuS HUIHHIPA
(TII0CKOCTHI0, TapaIebHON
WA TIEPIICHINKYIISIPHOM OCH
HUAJTUHIPA)

OG'LHCHHTB, 4YTO HA3bIBAIOT OWIWHAPOM, HA3bIBATH CT0

JJIEMEHTHI.

N3yuaTh, OOBSICHATH, KaK NOJYYUTh LWIMHAP IYTEM
BpaLICHUS IIPSIMOYTOJIbHUKA.

BbeiBOAMTh, WCHONB30BaTh  (OPMYNIBI  JUISL  BBIYHUCICHUS

1o OOKOBOM TOBEPXHOCTH IUIMH/IPA.

N3yuaTh, pacrio3HaBaTh pa3BepTKy HUIUHIPA.

N3o0pakarh UWAMHAP HU €ro CEYEHHS IJIOCKOCTHIO,
MpOXOIAIIEH  Yepe3 €ro  OoChb, MapaUIeIbHOM WU
NEPIEHAUKYJIAPHON OCH.

Haxonute miommaayu 3THX CEUYEHUH.

MopenupoBaTh peaibHble CUTYallMU Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBATh IOCTPOCHHBbIE MOJIEIM C HCHOJb30BaHHUEM
Tr€OMETPUUYECKUX TTOHSITHH.

KoHnueckas 1nOBEpXHOCTS,

oOpa3ymoiue KOHHYECKOU
MMOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOH TTOBEPXHOCTH.

Konyc: ocHOBaHME U BeplInHa,
oOpasyromias 1 OCb; IUIOIIAIb
O0oKOBOM u MIOJTHOM
IIOBEPXHOCTH. Y ceu€HHbli
KOHYC: 00pa3ylolue U BbICOTa;
OCHOBaHUs " OokoBast
MTOBEPXHOCTb.

N300pakeHne KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.

Ceuenus KOHYyCa
(MI0CKOCThIO,  MapajuieTbHON
OCHOBAaHUIO, M IIJIOCKOCTBIO,
POXOJsIIeH Yepe3 BEPIINHY).

O6I>$ICH$ITI>, KaKOC TCJI0O HA3bIBAKOT KPYI'OBBIM KOHYCOM,
Ha3bIBaTh €10 3JICMCHTHI.

N3y4arh, O0OBACHATH, KaKk MOJIYYUTh KOHYC IYTEM
BpallleHUs] IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTb KOHYC U €ro CE4eHHsI IIJIOCKOCTBIO,

MIPOXOJSIIEH Yepe3 OCh, U MIIOCKOCTBIO, MEPIIEHIUKYIISIPHON K
ocCH.

N3yuars, pacno3HaBaTh pa3BEPTKY KOHYCA.

BreiBonuTh, HCMONB30BaTh (POPMYNBI 7S BBIYUCICHUS
IUI0IIaAu OOKOBOM MOBEPXHOCTH KOHYCA.

Haxomute miomanu Ce4eHUH, MNPOXOAALIUX
BEpPUIMHY KOHYCA WIH NEPIIEHIUKYISPHBIX €r0 OCH.

OOBACHATH, KAKOE TEJIO HAa3bIBACTCS YCEUEHHBIM KOHYCOM.

N3y4ath, 00OBSACHATH, KaK €ro MOJyYUTh IMYTEM BpALLECHUS
IIPSAMOYTOJIBHOW Tpamnenuu.

BeiBoauTh, mnpuMeHATH (popMyny AN BBIYUCICHHS
IUIOIIAAM OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KomOunammst Tel
BpallleHUs] 1 MHOT'OI'PaHHUKOB.
MHOrorpaHHuK,  ONHCAHHBIN
OKOJIO cdepsl; cdepa,
BITMCaHHAasT B MHOTOTPAaHHHK
WIH B TEJIO BpaIllCHUs

AkTyanusupoBaTh (aKTbl M METOJAbl IUIAHUMETPHUH,
peeBaHTHBIE TEME, TPOBOJIUTH AHAJIOTHH.

Pemate cTepeoMeTpudecKkue 3a/1auu, CBSI3aHHBIE C TEJIAMH
BpallcHUsA, IIOCTPOCHUEM CEUYEHHM Tel BpalleHus, C
KOMOMHAIMSIMM ~ TE€JI BpallleHus M MHOTOTPaHHUKOB Ha
HAaXO0JIEHUE T€OMETPUYECKUX BEIINYMH.

Hcronb30BaTh NMpU PEMIEHHH CTEPEOMETPUUYECKHUX 3aaad
IUTaHUMETpUUecKue (HaKThl M METO/bI 33J]aul Ha BBIUUCIICHUE
1 JI0KA3aTeIIbCTBO.

MopennpoBaTh peajbHbIE CUTyallud Ha A3BIKE T€OMETPHH,
UCCIIEN0BATh ITOCTPOEHHBIE MOJEIN C HMCIOJb30BaHUEM
T€OMETPUYECKUX MTOHATUN

OO0BEMBI TET
(5 9)

Iloustue 00 00BéMe.
OcHOBHBIE CBOIiCTBA 00HLEMOB
TeI.

O0BéM IIIMHIPA, KOHYCA.
O06BEM mIapa u IomaAIL

cdepsl.

AkTtyanusupoBaTh (akTbl M  METOJbI
PEICEBAHTHBIC TEME, IIPOBOJAUTH AHAJIOTHH.

BreiBonuTh, ucnonb3oBath GopMynbl 00BEMOB: MPHU3MBL,
UWIMHAPA, NUPaMUJbl, KOHYCa; YCEYEHHOW IHUpaMHIbl U
YCEUYEHHOTO KOHYCA.

IIaHUMETPHUH,

Pemrate  crepeoMeTpHUYECKHE 3aaud, CBS3aHHBIE C
BBIUUCIIEHUEM 00BEMOB.
dopMynupoBaTh OMPEACICHUE IIAPOBOIO  CETMCHTA,




IIapOBOTO CJI0s1, IIAPOBOIO CEKTOPA.
[TpumensaTs  ¢GopMysabl  UIs  HaxOXACHUS  00BEMOB
IIaPOBOT'0 CEIrMEHTA, IApOBOT'0 CEKTOPA.
Pemate crepeomeTpuuecKhe 3aqaud, CBSA3aHHBIE C
00BEMOM I1apa U TJIOMIABI0 CPEPHI.
MozenupoBaTh peajlbHble CUTYAllMH Ha SI3bIKE T€OMETPUH,
UCCIIIOBaTh TOCTPOCHHBIE MOJICNIM C HCIOJIb30BaHHEM
reOMETPUUYECKUX OHATHH.
[TomoGHBIE Tena B AxTyanu3upoBaTb (AaKThl ¥ METOJBl  IUIAHUMETPHH,
npoctpaHcTBe. COOTHOILEHUS | pelieBaHTHBIE TEME, TPOBOIUTH aHAIOTHH.
MEXTY wiomanaMu | Pemare  crepeoMerpuyeckre  3aJadyd, — CBA3aHHBIE  C
IIOBEPXHOCTEH, 00bEMAaMH | COOTHOILICHHEM OOBEMOB ¥ MOBEPXHOCTEW MOJOOHBIX TEN B
MIO/1I00HBIX TEI IIPOCTPAHCTBE.
MozenupoBaTh pealbHbIe CUTYyallud Ha S3bIKE TEOMETPHUH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BaHUEM
reOMETPUUYECKUX OHATHH
Bekropsr n Bekrop Ha TUIOCKOCTH M B AKTyanu3upoBaTh (AaKThl W METOIBl IUIAHUMETPHH,
KoopAuHaThl | mpocTtpaHcTBe. CIllOKEHHE U | peleBaHTHBIC TEME, IPOBOJUTH aHAIOTHH.
B BBIUUTAHUE BEKTOPOB. OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.
IPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha ®opMynupoBaTh  MPaBWIO  Mapajulelenurena  npu
e (10 u) yucio. Pa3znoxenue BekTopa | CI0KEHHH BEKTOPOB.
no TpEM HEKOMILJIaHAPHBIM CkiaipIBaTh, BBIUMTATh BEKTOPBI, YMHOXKaTh BEKTOp Ha
BEKTOPAM. IIpaBuio | 9ucIIO.
napasJiesienunea. M3yuaTh OCHOBHBIE CBOMCTBA ITHX OTEPAIIHA.
Pemenue 3ama4, cBsI3aHHBIX JaBate  ompeneneHue  HPSIMOYTOJIBHOM CHCTEMBI
C  TNPUMCHEHHWEM  TPaBWI | KOOPAUHAT B IPOCTPAHCTBE.
JEWCTBUI C BEKTOpaMH BbipazuTh KOOpAMHATBI BEKTOpa uepe3 KOOPAMHATBI €ro
[IpsiMoyronbpHas  cuUcTeMa | KOHIIOB.
KOOp/JIMHAT B TPOCTPAHCTBE. BeiBoauTh, MCHONB30BaTh (HOpMYNy UTMHBI BEKTOpa H
Koopannatsl BEKTOpA. | pACCTOSIHHUS MEXy TOUKAMH.
[Ipocreiimme 3a71a4u B BeIpaxxaTs CKaJsipHOE NMPOM3BEACHHUE BEKTOPOB 4YEpe3 HX
KOOpAMHATaX. YTOJd MEXAY | KOOPAMHATHI, BBIUUCIATH Yol MEXIy JBYMs BEKTOpPaMH,
BEKTOpaMH. CkanspHoe | IByMsI IPSIMBIMH.
MIPOU3BEICHUE BEKTOPOB. HaxomuTe yrom Mexmy MpsSIMOH M IUIOCKOCTBIO, YTOJM
Bbruuciienne  yrioB  MeXIy | MEXIY ABYMS IIOCKOCTSIMHM aHAIUTHYECKUMHU METOJIaMH.
HPSIMBIMU U TFIOCKOCTSIMH. BbIBoAMTh, UCTIONB30BaTh (OPMYITY PACCTOSHUS OT TOUYKH
KoopanHaTHO-BEKTOPHBIM | 10 TIOCKOCTH.
METO npu pelLIeHnn
Te€OMETPUYECKUX 3324
IToBropenue, | OcHOBHBIE QUTYPBI, (HAKTHI, Pemate mpocreiiiine 3ajaud Ha HAXOXAECHUE JUIMH MU
0000IIeHNE U | TEOPEMBI Kypca IUTAHUMETPUHU. | YIJIOB B TEOMETPHYECKHX (QHUTypax, MPUMEHITH TEOpeMy
cucremMarusza | 3agayd MJIaHUMETPUU U [Tudaropa, TeopeMbl CHHYCOB 1 KOCHHYCOB.
WS 3HAHUK | METOJIBI X PEIICHHUS. HaxonuTsk miomnaas MHOTOYTOJIbHUKA, KpyTa.
(7 9) OcHoBHBIE QUTYpPBI, (HAKTHI, PacrniozHaBath mogoOHbIe (DUTYpPBI, HAXOAUTH OTHOLICHHUS
TEOpPEMBI Kypca CTEpEOMETPHH. | JUIMH U ILIOMAIeH.
3amauu CTepeoMEeTpun U Hcronp30BaTh TpU PEUICHHH CTEPEOMETPUYECKHX 3a7ad
METObI UX PEIICHUs (baxThl ¥ METOIbI TUTAHUMETPUHT
MOYPOUYHOE IJIAHUPOBAHMUE 10 kiacc, reoMeTpust
o aara Tema ypoka
nnan | dakt
BBenenne B crepeomerpuio - 10 yacos
1. OCHOBHBIE IOHATHS CTEPEOMETPHUU: TOUKA, IPSMAsi, MJIOCKOCTb,
MPOCTPAHCTBO
2. [TpaBuna n300pakeHUs HA PUCYHKAX: H300paKEHHUS TIJIOCKOCTEH,
MapajuieIbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka




3. [TonsATHsA: mepecekarommecs MI0CKOCTH, IepeceKatolecs npsmas u
MJIOCKOCTh
4. 3HAaKOMCTBO ¢ MHOTOI'paHHUKaMH
S. N300paskeHrie MHOrOrpaHHUKOB HA PUCYHKAX
6. N300pakeHre MHOIOTPaHHUKOB Ha MPOEKLIMOHHBIX YepTEexax
7. Ky0, ero pa3sépTku u Moaenu
8. [Tupamuna, e€ pa3BEPTKU U MOAEIN
9. CedeHunss MHOTOTPaHHUKOB
10. Konumponwvnuasa pavoma Nel no meme «Beedenue 6 cmepeomempuioy
Ilpamoie u nnockocmu 6 npocmpancmee. Ilapannensnocms npamvix u naockocmeii - 12 uacoe
11. B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE
12. [TapannenbHble NpsiMble B IPOCTPAHCTBE
13. [TapayienbHOCTB TPEX TMPSIMBIX
14. [TapannensHOCTh NPSAMOMN U MIIOCKOCTH
15. VYTII1BI ¢ COHANPABIEHHBIMU CTOPOHAMU
16. Yo MexIy NpsIMBIMU B TIPOCTPAHCTBE
17. [TapajutenpHbIE INIOCKOCTH, UX CBOKWCTBA
18. Tetpasap
19. Ky6
20. [Tapannenenunes
21. [Toctpoenue ceuenuit
22. Koumponvnasn paooma Ne2 no meme «Ilpamovie u nnockocmu 6
npoCmMpancmee
IlepneHIUKYJISIPHOCTH NPAMBIX U ILIOCKOCTeH - 12 yacoB
23. [TepnieHiuKyNIApHBIE IPSIMbIE B IPOCTPAHCTBE
24. [TpsiMble, mapajuieabHble MI0CKOCTH
25. [TpsiMble, epHeH UKy pHbIE K TUIOCKOCTH
26. [Tpu3Hak neprneHUKyIIpHOCTH IPSIMOM U TUIOCKOCTH
27. Teopema o psAMOH, NEPIEHIUKYIISPHON INIOCKOCTH
28. [leprnieHIUKYNSIp U HAKIIOHHBIE
29. PaccTosiHME OT TOYKH A0 INIOCKOCTH
30. PaccrostHue OT mpsiMOH /10 TIIIOCKOCTH
31. Haxosxnenne yriioB Mex 1y CKpEeIBAIOIIUMUCS MPSIMBIMH B Ky0Oe
32. HaxosxneHue yriioB Mexay CKpeLMBarOIUMUCS MPSIMBIMH B TTHPaMH e
33. Pemenue 3amau
34. Konumponvnaa paboma Ne3 no meme «llepnenouxynapuocme npamulx u
nJ10CKOCmen)
Yribl MekAy NPpSIMBIMH U IJIOCKOCTSIMU - 10 yacoB
35. Yroa Mexay npsAMoi U IIIOCKOCTBHIO
36. JIByrpanHbIii yroa
37. JIuHeiHbIi yron JByrpaHHOTO yria
38. [TeprieHAUKYIIPHOCTP TIIOCKOCTEH
39. [Tpu3Hak neprneHuKyIIpHOCTH ABYX MJIOCKOCTEN
40. HaxoxaeHnue yrioB Mexay IJI0CKOCTSAMU B KyOe
41. HaxoxieHne yriioB Mexay INIOCKOCTSMU B IUPAMHU/JIE
42. Teopema o TpEX NepneHANKYIIpax
43. Pemenue 3amau
44, Konmponvnuaa paooma Ned no meme « Yenvi mescoy npamoimu u
NnA0CKOCMAMUY
Mnuozozpannuxu - 10 yacoe
45. [TonsiTHEe MHOTOTpaHHHUKA
46. ITpusma: npsMas 1 HaKJIOHHAs
47. BokoBas u mosHas TOBEPXHOCTh IPU3MBI




48.

[IpsaMoyronbHBIN Napajuieenune] U €ro CBOMCTBa

49, [Mupamuna
50. [TomHast MTOBEPXHOCTH MHUPAMMU/IBI
ol. [IpaBuiibHasA U yceU€HHAS TUPAMHUIbI
52. [TpaBuIBHBIE MHOTOTPAaHHUKH
53. CuMMeTpus B IPOCTPAHCTBE: OTHOCUTENBHO TOUYKH, MPSIMOH, IIIOCKOCTH
54, Konumponsnas paboma Ne5 no meme «Mnozozpannukuy
O0BbEMBbI MHOTOTPAHHHUKOB - 8 4acoB
55. [Tousitue 06 00bEMeE
56. OcHoBHbIE CBOICTBa 00BEMOB
S7. O0béM napaienenumena
58. O0BEM TUpaMHUTBI
59. O06BEM pU3MBI
60. Beruucnenne o0bEMOB Te
61. Pemenue 3amau
62. Hmozosan ammecmayusa. Konmponvnas paboma Neb
IloBTOpEHue - 8 yacon
63. [TocTpoeHne ceueHnii B MHOTOTPAaHHUKE
64. Beluncienue paccTossHUN MEXAy ABYyMs TOYKAMH, OT TOYKH J10 NPSAMON
65 Brruncnienre pacCTOSIHUM: OT TOUKH /10 TNIOCKOCTH, MEXKY
CKPEIIMBAIOIIMMHUCS TTPSIMBIMU
66. Beruucnienue yriioB Mexy CKpEeIBaOIIMMUCS IPSIMBIMU
67. Brruncnenue yrioB Mex 1y IpsiMON U MIIOCKOCTBIO
68. Brruncnenue yrioB MKy MIOCKOCTSIMHU
MOYPOYHOE IJIAHUPOBAHHUE 11 kiacc, reomeTpust
e naara Tema ypoka
IJ1aH | ¢akt
Tena Bpamenus - 12 yacon
1. Cdepa u map. [lnomans moBepXHOCTH Cheph
2. B3auMHoe pacnionoxkenue cepbl U IIIOCKOCTH
3. KacarenbHas miockocTs K chepe
4. Ceuenus mapa
5. Hununmap
6. [Tnomaas 60KOBOM 1 MOTHOM MOBEPXHOCTH IIMIIHH]IPA
7. Ceuenus MUIMHIpPA
8. Konyc
9. [Tnomaas 60KOBOI 1 TTOJHOM TOBEPXHOCTH KOHYyCa
10. CedeHust KOHyca
11. KomOuHanust Ten BpalieHus 1 MHOTOTPaHHUKOB
12. Konumponvnas paooma Nel no meme «Tena epauienusny
O0BEMBI Te - 5 yacoB
13. [Tousitue 06 06bEMe. OCHOBHBIE CBOWCTBA OOBEMOB Tell.
14. O0BéM UIHHIpA
15. O0BEM KOHYCA
16. O06BEM mapa, I1apoBOro CETMEHTA, IIAPOBOT'0 CEKTOPa
17. Konmponvnas paooma Ne2 no meme «Qovémbl men»
BekTopsbl 1 KOOpAMHATHI B IpocTpaHcTBe - 10 yacoB
18. BekTop Ha muiockocTH U B mpocTpaHcTBe. Cl0KeHUE U BEIUUTAHUE BEKTOPOB
19. YMHOKEHHE BEKTOpA HA YUCIIO
20. Pasnoxenue BekTopa 110 TpéM HEKOMIUIAHAPHBIM BeKTopaM. [IpaBuio

napajjicicnuicaa




21.

Pemenue 3amay, cBsi3aHHBIX C MPUMEHEHUEM MPABUI ACHCTBHUI C BEKTOPAMH

22. [IpsimoyronbHas cuctemMa KoopauHaT B rpoctpaHcTBe. KoopauHaTsl BeKTopa
23. [Ipocreiimme 3axaun B KOOpAMHATAX
24. VYron mexny BekTopamu. CKalsipHOE IIPOU3BEICHNE BEKTOPOB
25. Beruucnenue yrioB MExIy NPSMBIMHU U TUIOCKOCTSIMH
26. KoopanHaTHO-BEeKTOPHBIM METO/ IPU PEHICHUU FEOMETPHIECKUX 3a1a4
27. Hmozosan ammecmayusa. Konmponvnas paboma Ne3
IToBTOpeHue, 00001eHNe M CHCTEeMATH3ALMS 3HAHUI - / YacoB
28. CedeHnsi MHOTOTPAaHHUKOB
29. HaxoxaeHue yrioB Mexay CKpelIuBatOIIMMUICS PSIMbIMH
30. HaxosxaeHue yriioB Mexay IIOCKOCTIMU
31. Beruncnenue miomaaeid MHOrOrpaHHUKOB
32. Beruucnenne o0bEMOB Te
33. [Tnomaau moBepXHOCTEH TE BpaIleHUs
34. OOBEMBI TEI BpaIICHHS
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