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Heaun n3ydyenus yueOHOro Kypca

BaxxHOoCTh yueOHOr0 Kypca reOMETpUH Ha YPOBHE CPEAHEr0 00IIero oopazoBaHus 00ycioBieHa
MPAKTUYECKON 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEJAMETHBIX PEe3yIbTaTOB 00YUYEHUS FEOMETPHUHU B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcsi, GopMupoBaHus (PyHKIIMOHAIBHON MaTeMaTHIYECKOM
IPaMOTHOCTH, U3yUYEHHS IPYTUX YUeOHBIX IUCHUIUIMH. Pa3BuTHe y ydauuxcs NpaBUIbHbBIX MIPEACTABICHUHI O
CYIIHOCTHU ¥ MIPOUCXOXKJICHHH T€OMETPHUECKUX a0CTPAKIIMIA, COOTHOIICHUH PEATHHOTO U UICATBHOTO,
XapakTepe OTPaKEHUsI MaTeMaTUYECKOM HayKOl SIBJICHUI U IPOLIECCOB PEalIbHOTO MHPa, MECTE T€OMETPUHU B
CHCTEME HayK M pOJIM MAaTEMaTUYECKOTO MOJECIMPOBAHUS B HAYYHOM IIO3HAHUM U B IPAKTHKE CIIOCOOCTBYET
(hOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KaYECTB MBIIICHUS, HEOOXOAUMBIX IS
a/IarTaiyy B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJJHUM U3 0Aa30BBIX MPEIMETOB Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus, Tak Kak
o0ecrieurBaeT BO3MOXKHOCTb H3Y4YEHHs] KaK JUCUUIUIMH €CTECTBEHHO-HAyYHOW HamNpaBlIeHHOCTH, TaK U
T'YMAaHUTApHOM.

Jlormueckoe mblluieHne, GopMUpyeMoe MPU U3YUYEHUU 00YUYAIOLUMUCS MOHATUHHBIX OCHOB T€OMETPUU
Y TIOCTPOEHUU LIEMIOYKH JIOTUUECKUX YTBEPKICHHUM B X0/1€ PELLIEHUS] TEOMETPUUECKUX 33/1a4, YMEHHUE BbIIBUTATh
U ONPOBEpPraTh rUMOTE3bl HEMOCPEICTBEHHO UCIIONIB3YIOTCS P PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIHKJIA,
B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHne OpHeHTUPOBATHCA B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00JIACTAX EATEIbHOCTH
yenoBeka. OpreHTaIus YeI0BeKa BO BpEMEHH U ITPOCTPAHCTBE — HEOOXO0IMMOE YCIIOBUE €T0 COLUAIBHOIO
ObITHS, OopMa OTPAKEHUS OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO O3HAHMS U aKTUBHOT'O IPe0OpazoBaHus
neiicrBurenpHocTU. OnieprpoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMy 0ObEAUHSIET pa3Hble BUJIbI yUeOHOU U
TPYJIOBOM AESITENLHOCTHU, SIBISETCS OAHUM U3 MPO(EeCcCHOHANBHO BaXKHBIX KAaUeCTB, IOATOMY aKTyajbHa 3a/7a4ya
(dbopmupoBaHUs y 00yUYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS KaK Pa3HOBUIHOCTH O0Pa3HOTO MBIIUICHUS —
CYILIECTBEHHOT'O KOMIIOHEHTA B MIOJIFOTOBKE K MPAKTUYECKON AESITETbHOCTH IO MHOTUM HapaBICHUSIM.

Llenp ocBoeHHsI mporpamMmbl ydeOHoro kypca «['eomerpus» Ha 0a30BOM ypOBHEOOydYEHUS —
o0mieoOpa3oBareinbHOe W OOLIEKYIbTYpPHOE pa3BUTHE OOydYaromMXcs uepe3 o0ecredeHHe BO3MOKHOCTHU
NpUOOPETEHUs] M HCIOJIb30BAHUA CUCTEMATHUYECKUX T'€OMETPHYECKUX 3HAHUH M JEHCTBHH, Crenu(UIHBIX
TrE€OMETPUH, BO3MOKHOCTH YCIICITHOTO MPOJOHKEHHUsT 00pa30BaHUS IO CIEHUATbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIaHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Tporpamma mo reomeTpun Ha 6a30BOM ypOBHE IpeJHa3HaueHa i 00y4aromuXxcs CpeAHel IIKOJIbI, He
WCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOIrO 00Iero odpas3oBaHus. Takum oOpazom,
oOyyaromuecss Ha 0a30BOM YpOBHE [OJDKHBI OCBOMTH OOIIME MaTeMaTHMYeCKHEe YMEHHMs, CBSI3aHHBIE CO
cnenuduKoil TeOMETpUU U HEOOXOAUMBIC /I JKU3HU B COBpeMeHHOM obmiectBe. Kpome 3TOro, oHU MMEIOT
BO3MOYKHOCTh H3YYUTh TI'€OMETpHUIO Ooyiee TIIIyOOKO, €CiaM B JalbHEHIIeM BO3HHUKHET HEOOXOAMMOCTb B
reOMEeTPUYECKUX 3HAHUSAX B MPO(PECCHOHAIBHON 1€ TENbHOCTH.

JlocTikeHre IeNld OCBOEHHUS IpOrpaMMbl 00ECHEUMBAETCS PELUIEHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuoputeTHbIME 331a4aMu OcBOeHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sIBIsIFOTCS:

® (opMmupoBaHHE TMpEJICTaBIEHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTyphl W OCO3HaHHME €&
B3alMOCBSI3U C OKPY’KaIOLUM MUPOM;

® (opMmupoBaHHE TPEJICTABIEHUS O MHOTOIPAaHHMKAaxX M TeJlax BpalleHUS Kak O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOIINX OMKUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MUpa;

® (opmupoBaHHE YMEHMs paclo3HaBaTh HAa YEPTEKaxX, MOJENIIX M B PEaTbHOM MHUPE MHOTOTPAHHUKU U
TeJa BpalleHHUS;

® OBJIAJICHHE METO/aMU PEIICHNUs 331a4 Ha IOCTPOCHUS Ha U300paKEHUAX MPOCTPAHCTBEHHBIX (pUTyD;

® (opMUpOBaHHE YMEHHMSI ONEPUPOBATH OCHOBHBIMH MOHSATUSMU O MHOTOTPAHHUKAX U TeJax BpalleHUs U
UX OCHOBHBIMHU CBOMCTBAMH;

® OBJIAQJICHHE AITOPUTMAaMH pELIEHUS OCHOBHBIX THIIOB 3aay; (OPMUPOBAHUE YMEHHS MPOBOAUTH
HECJIOXKHBIE JJOKA3aTEJIbHBIE PACCYKIEHHUS B X0JI€ PELIEHUS CTEPEOMETPUUECKUX 3aa4 U 33]1a4 C IPAKTUYECKUM
COJIEp’KaHUEM;

® pa3BUTHE MHTEJUIEKTYalIbHbIX W TBOPYECKMX CHOCOOHOCTEH 0Oy4aromuxcs, I03HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUMN, KpUTUYHOCTH MBIILUICHHUS;

® (opmupoBanue (YHKIMOHAIBHONH TI'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHME paclo3HaBaTh
MPOSIBJIEHUS] T€OMETPUYECKHUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX CUTyalUsIX U



MPU U3YYEHHUH IPYTHX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMYIUPOBAThH
UX Ha S3bIKE T€OMETPUM U CO3[aBaTh T'€OMETPUYECKUE MOJIEIH, MPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKUI
anmapaTr A peuleHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATh M OLICHUBATH MOJIy4YECHHBIC
pE3yJIbTaTHI.

OTnuuuTEeNbHON 0COOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIOYEHHE B KypC CTEPEOMETPHUM B Hadajie ero
W3YYCHHUS 3a/1a4, PelIacMbIX Ha YPOBHE WHTYUTHBHOTO MO3HAHUS, M ONPEISIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHHS, CTUMYJIUPYET
MPOTEKAaHWE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3yUEHHUIO MPEIMETA.

[Ipenmourenue oTAaTCs HAMIIAIHO-KOHCTPYKTUBHOMY METO/1Y OOyUY€HUSsl, TO €CTh TEOPETUUYECKUE
3HaHUS UMEIOT B CBOCHM OCHOBE YyBCTBEHHOCTh IIPEIMETHO-TIPAKTUUECKON JesiTenbHOCTH. PazBurue
MPOCTPAHCTBEHHBIX MPEICTABICHUN Y YUaIUXCs B Kypce CTePeOMETPHUH MPOBOJUTCS 3a CUET pelIeHHs 3a/1a4 Ha
CO3JIaHKME MTPOCTPAHCTBEHHBIX 0OPA30B U 3aay HA OTIEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3nanue
o0Opa3za MpOBOJUTCS C OMOPOI Ha HATJIAHOCTD, @ ONIEPUPOBAHKUE 00PA30M — B YCJIOBUSX OTBICYCHUS OT
HaIJISIZIHOCTH, MBICIIEHHOT'O U3MEHEHUS €0 UCXOIHOTO COACPIKAHUS.

OcHOBHBIE cojiepxkareibHble JUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOTrOrpaHHHUKNY,
«IIpsiMble W TUIOCKOCTH B TPOCTpaHCTBE», «Tena BpamieHus», «BeKTopbl W KOOPAMHATHI B MPOCTPAHCTBEN.
dopMHUpoBaHUE TOTUYECKUX YMEHUN pacIpesiesieTcsl He TOJNbKO MO COAEPKaTeIbHBIM JIMHUSAM, HO U IO TOJaM
oOydeHus Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHHUs.

Cogepxanue o00pa3oBaHMs, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yiabTaTaM ocBoeHus [IpumepHoii
pabodeil TporpamMMmbl, pacHpeNeIEHHBIM TI0 ToJaM OOYy4YeHHS, CTPYKTYpPHPOBAHO TaKUM O0O0pa3oM, YTOOBI
OBJIQJICHHE TE€OMETPUUECKUMU MOHATHAMH U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIFOZICHMEM TIPUHIIMAIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0 CHCTEMY
TEOMETPUUYECKUX MPEACTABICHUN 00yUaromuXcsl, pacupss U yriayousis e€, o0pa3ysi IpoyHble MHOXKECTBEHHbBIE
CBSI3H.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B YueOHOM 1u1aHe Ha U3y4eHHE T€OMETPHH OTBOJUTCS HE MeHee 2 y4eOHBIX yacoB B Henenmo B 10 kiacce
u 1 yuebHOro yaca B Hefenmo B 11 kimacce, Bcero 3a aBa roja o0ydenus He meHee 102 yueOHbIX yaca.
IInanupyemsblie npeaMeTHbIe pe3y/abTaThl ocBoeHHs IIpuMepHoii padodeii mporpammel Kypca (110 rogam
o0yueHus)

[IpenMeTHbIE pe3yabTaThl M3yYEHUSTEOMETpUU Ha 0a30BOM YpOBHE OPHEHTUPOBAHBI Ha JOCTHIKEHHE
YPOBHS MaTeMaTU4ecKOi I'paMOTHOCTH, HEOOXOJMMOIO JJIsi YCIIEHIHOTO PELICHUs 3a]ad B peaIbHOM JKU3HU U
CO3/IaHKE YCIOBHUM JUIsl UX OOIIEKYIbTYPHOI'O Pa3BUTHS.

OcBoenne yueOHOro kypca «l'eomeTpus» Ha 6a30BOM YpOBHE CpeIHEro oOILIero oopa3zoBaHUs JOJKHO
o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:
10 xknacc
e OnepupoBaTh MOHATUSAMH: TOUKA, IPSAMasi, MJIOCKOCTb.
o [IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPUUECKUX 3a/au.
e OnepupoBaTh MOHATUAMU: MAPAJUIETBHOCTD U EPIEHIUKYIAPHOCTD IPSIMBIX U MJIOCKOCTEH.
e KnaccugunupoBaTh B3aMMHOE pPacoI0kKeHNE MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
e OmnepupoBaTh MNOHATHUSAMHU: JBYTPaHHBIA yTrojl, TpPaHU MABYIPAHHOTO yrya, peOpo IBYrpaHHOIrO yIJa;
JIMHEMHBIN yroy ABYTPAHHOTO yTiia; rpajycHas Mepa IByTPaHHOIO yria.
e OmepupoBaTh MOHITUSIMU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAHHUK, DSJIEMEHTHI
MHOTOTpaHHUKA, MPABUIHHBI MHOTOT PAaHHHK.
e PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MHpaMua; Npu3Ma, IpSIMOYToJbHBIN Mapajienenunesn,
Ky0).
KnaccudunupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS JUId Kiaccu(uKanuu  (BBIMYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAHHHMKH; TMPABWIbHbIE MHOTOTPAHHHUKHU; TMPSMbIe ¥ HAKJIOHHBIE TPU3MBI,
napajuIeJICTUIIC b ).
OnepupoBarh NOHATHAMM: CEKyLIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.
OOBACHATH MPUHIUIBI TTOCTPOCHUS CEYEHUH, UCIIONB3YsI METO/I CIIE/IOB.
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¢ CTpOUTh CEUEHHUS] MHOTOTPAaHHHKOB METOJIOM CIICZIOB, BBHIMIONHATH (BBIHOCHBIE) TUIOCKHE UYEPTEXKH M3
PHCYHKOB TIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

e Pemarts 3ala4Yi Ha HAXOXKIACHUC TI'COMCTPUUCCKHUX BCIIMYHUH I10 06pa3uaM WK aJIropuTMaM, IMPUMCHAA
W3BECTHBIC aHAJTMTUYCCKHE METObl TIPU PEUICHUU CTaHIAPTHBIX MAaTEeMAaTHYECKUX 3a/la4 Ha BBIYUCIICHHE
paCCTOﬂHI/Iﬁ MCXKAYy ABYMA TOYKaMHM, OT TOYKH JO Hp;IMOI;'I, OT TOYKH OO0 IUIOCKOCTHU, MCKAY
CKPEUIMBAOIIUMHUCS MPSIMBIMH.

e Pemarts 3ala4YM Ha HAXOXIACHUC TI'COMCTPHUYCCKHUX BCIIMYUH I10 06pa3uaM WM ajJiroputMaM, NpUMCHIA
HU3BCCTHLIC AaHAJIMTHUYCCKUC MCTOAbLI IMTPpU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 HAa BBIYUCIICHUC
VIJI0B MEXAY CKPCIIUBAIONIMMUCS MPSIMBIMH, MEXIY HPSIMOH M TUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JABYIPaHHBIX YIJIOB.

e Bbuuciate 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpH3Ma, MHpaMHa) C MPUMEHEHHEM
(dbopMyi;, BBIYHCIATH COOTHOIICHHS MEXIY IUIOMIAJSMH ITOBEPXHOCTEH, OO0bEMaMH TMOZOOHBIX
MHOT'OI'paHHUKOB.

e OnepupoBaTh MOHATUSMHU: CHMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U INIOCKOCTh CAMMETPHH; LIEHTP, OCh U
TUIOCKOCTh CHMMETPUU (UTYPBI.

e 3Biekarsb, NpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(POPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢burypax, IpeACcTaBICHHYIO Ha YepTekax M PUCYHKaX.

o [IpumeHnsaTh reoMeTpuveckue GaKThl Ui PEHICHUS CTEPEOMETPUYECKHX 3ajad, MPeIojararliux
HECKOJIbKO IIaroB PEIICHHs, €CIIM YCIOBUS IIPUMECHEHUS 3a/1aHbl B SIBHOU (hopMe.

e [IpuMeHATH IpPOCTEHIINE IPOTrPaMMHBIE CPEICTBA WM JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH
pEIICHUH CTEPEOMETPUICCKHX 3a/1a4.

e [IpuBOaUTE IPpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

o [IpuMeHATh TOJYYCHHBIC 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH pEAbHBIC CUTYAIlMM W TPUMCHSTH
W3YyUCHHBIC TOHATHS B TIPOIIECCE IMOMCKA PEIICHHS MaTeMaTHUYeCKH CQOPMYJIMPOBAHHOW MPOOIEMBI,
MOZACINPOBATh PCAJIbHBIC CUTYyallUM Ha A3bIKC TCOMCETPHUH, HCCICAOBATH IMOCTPOCHHBIC MOACIU C
UCIIOJIb30BAHUEM TEOMETPHUYCCKUX MOHIATUN U TEOPEM, amrapara ajareOpbl; pelaTh MPaKTUYSCKUE 3a/1a4H,
CBA3aHHLIC C HAXOXKJACHUCM I'COMETPHUICCKUX BCINYHH.

Conep:xanue yueOHoro kypca (mo rogam o0yueHusi)

10 xknace

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuHu. Touka, mpsiMas, IUIOCKOCTh, MHpocTpaHcTBo. Ilonarue o6
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3auMHOE pacmonoKeHHue TPSAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECH, MapajUlelIbHbIE U
CKpCHIMBAIOIHECA ITPAMBIC. HapaJ'IJ'IeJIBHOCTI) MMPAMBIX U MIOCKOCTEH B MMPOCTPAHCTBE: MapaJJICJIbHBIC IIPAMBIC B
[IPOCTPAHCTBE;, MAPAJICNBHOCTh TPEX MPSAMBIX; MapaUICIbBHOCTh MPAMOM M IUIOCKOCTH. YTIBI C
COHAIPABICHHBIMA CTOPOHAMH; YIOJl MEXIy IpsSMBIMA B IPOCTpaHCTBe. llapainenbHOCTh IIIOCKOCTEM:
napajJiesibHble TIIOCKOCTH; CBOMCTBA MapajuleNbHbIX MmiockocTel. [IpocTeiinie npocTpaHcTBEHHbIE (DPUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, Mmapasienenume]]; HoCTpOeHUE CEUeHHI.

IlepneHAUKyYIAPHOCT MPSAMON M IUIOCKOCTHU: NMEPHEHAUKYISPHBIE IPSIMBIE B IPOCTPAHCTBE, INPsSMbIE
napajiyiCJIbHBIC W TNECPINCHAUKYIAPHBIC K IIJIOCKOCTH, MPU3HAK MEPINCHAUKYIAPHOCTHU prlMOfI U IINIOCKOCTH,
TeopeMa O MPSAMOU MEPIEHIUKYIIPHON IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPSAMOU U INIOCKOCTBIO;
JBYTPAHHBIN yroJI, IMHEWHBIA YroJ ABYTPAHHOTO yria. [lepneHauKymnsp 1 HaKJIIOHHBIE: PACCTOSHHUE OT TOYKHU J10
IUIOCKOCTH, PAacCTOSIHME OT MPSIMOM /10 IIOCKOCTH, MPOEKIUs (Urypbl Ha IJIOCKOCTh. [leprneHauKynspHOCTb
IIJIOCKOCTEM: IPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX NepneHInKyIIspax.

MHororpaHHuKu

IToustTne MHOI'OrpaHHMKa, OCHOBHBLIC DJJICMCHTBI MHOI'OI'pAaHHHWKA, BBIIIYKJIBIC W  HCBBIITYKJIBIC
MHOTOTDaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosbHass npusma; I'paHU U OCHOBAHUS IIPU3MBI;
npsaMass 1 HAKJIOHHas IPHU3MBbI; 0OOKOBasl W IOJIHAsA IMOBEPXHOCTH IMPU3MBEI. Hapannenem/me)], HpSIMOyFOJ'IBHBIﬁ
napajJiesienune] u ero cpoiictea. Ilupamunia: N-yroapHasi mupamMua, rpaHud ¥ OCHOBAaHHUE MUPaMUIbl; OOKOBast U
IMOJIHAA ITOBEPXHOCTH IMUpaMUJbl; IIpaBUJIbHAsA H yceqéHHaﬂ nupamMuaa. IIeMEHTHI IIpU3Mbl WU IIUpPaMUBI.
IIpaBriibHBIE MHOTOTPaHHMKH: IOHSTHE MPAaBUIBHOTO MHOIOIPAHHHMKA; MPaBUJIbHAs INpHU3Ma U IpaBUIbHAA
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NUpaMyU/a; IpaBUibHAs TPEYroibHas MUpaMKa U MPaBUIIbHBIN TeTpasap; KyO. IIpeacraBienne o mpaBUIIbHBIX
MHOT'OTpaHHHUKAX: OKTa’ap, 10AeKa’Ip U ukocadap. CedeHus Npu3Mbl U TUPAMU/IBL.

CuMmMeTpuss B IPOCTPAaHCTBE: CHMMETPHSI OTHOCHUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPHUH B NIUpaMUax, apajuiejenuneaax, IpaBuabHbIX MHOMOTPDAaHHUKAX.

Beruucnenue 31eMEeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiy, yrisl. Ilnomans O0KOBOM OBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSMOW TMPH3MBI, IUIOMIAJb OCHOBAaHHWH, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSIMOMN
npusmbl. Ilnomans GOKOBOH MOBEPXHOCTH M IOBEPXHOCTH INPABWIBHOW NHMpaMMJIbl, T€OpeMa O IUIOLIAaAn

yceu€nnoil nupamusl. [Tonstue 06 00béMe. OObEM MHPaAMUIBL, TIPU3MBI.
[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Y IJIOLIaIIMU IOBEPXHOCTEH, 00BbEMaMu
MIOI00HBIX TEl.

TemaTnueckoe IJIAHMPOBAHME Y4eOHOT0 Kypca (1Mo rogamM o0ydeHus)
10 kaacc (68 yacoB)

Ha3zBanue OcHoOBHOE cojiepKaHue OCHOBHBIE BU/IbI IEATEILHOCTH YYaIIUXCS
paszaena
BBenenne B | OCHOBHBIE TOHATHS AxrtyanusupoBaTb (AakThl U METOJbl IUIAHUMETPHH,
CTEPEOMETPHU | CTEPEOMETPUHU: TOUKA, IIPsIMasi, | PEJIEBAaHTHBIE TEME.
10 IUIOCKOCTbh, IPOCTPAHCTBO. [Tonmyyats nmpeacTaBiaeHUs O MPOCTPAHCTBEHHBIX (QUrypax,
(12 4) [TpaBuiia n300paxxeHust Ha pa3duparpb mpocTenre npaBuiIa H300pakeHust STHX GUTYp.

PHUCYHKaX: U300paKeHHUsI
IIJIOCKOCTEM, ITapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
otpe3ka. [lonarus:
NIEPECEKAIOIINECS IIIOCKOCTH,
NepeceKaroIuecs npsmas u
TUIOCKOCTb.

3HAKOMCTBO c
MHOTOTpaHHHKaMH,
n300paxeHue
MHOTOTPaHHHKOB Ha PUCYHKaX,
Ha TPOEKIMOHHBIX YEePTEeKaX.
HauanbHble cBeieHus 0 KyOe u

N306paxaTh NpsAMYIO U MIIOCKOCTh Ha PUCYHKE.

Pacrnio3naBaTh MHOTOTpaHHUKH, THPAMHy, KyO, Ha3bIBaTh
UX 3JIEMEHTHI.

Jlenate pucyHOK KyOa, mupamMuibl, HaXOIUTh OIIMOKU B
HEBEPHBIX U300PAKEHUSX.

3HAaKOMHUTBCS C CEUYCHHUSMH, C METOJIOM  CIIE/IOB;
UCIIONIb30BaTh JUIS TOCTPOCHHUS CEUEHUs METOJ CJeJIOB,
KPaTKO 3alUCHIBATh IIaru TOCTPOCHUS CEUSHHS.

Pacnio3HaBaTh BHJ CeU€HHMs U OTHOLICHWH, B KOTOPBIX
CeYeHHeE JIeTUT pedpa KyOa, HaXOIUTh TUIOMIAh CEUCHHS.

Hcnonp3oBath momoOWe Tmpu pelieHud 3aaad  Ha
MMOCTPOEHUE CEUEHHUI.
3HaKOMUTHCA CaKCMOMAaTHUYECKUM MIOCTPOEHUEM

NUpaMuJe, HX pa3BEPTKU U | CTEPEOMETPUH, C AKCUOMAMHM CTEPEOMETPUHM U CIEACTBUSMHU

MOJECIIN. Ceuenus | U3 HUX.

MHOT'OTPaHHHUKOB. NnmrocTpupoBaTbakCHOMBl PUCYHKAMHM M IIPUMEpaMU W3

[TonsATHE 00 AKCHOMATHUECKOM | OKpY>Karolei 00CTaHOBKU

IIOCTPOCHUH  CTEPEOMETPUHU:

AKCHOMBI ~ CTEPEOMETPUU U

CJIEICTBUS U3 HUX
[Ipsamble  u | B3aumuoe pacIoyIoKeHue AxTyanusupoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
IUIOCKOCTH B | IPSIMBIX B TPOCTPAHCTBE: | PEJIEBAHTHBIE TEME, IPOBOAUTH AHAIIOTHH.
IIPOCTPAHCTB | IEpECeKaroluecs, [TepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHUS ABYX
e. napaJuIeIIbHbIC U | IPAMBIX B IPOCTPAHCTBE, WIUTFOCTPUPOBATh UX HA IPUMEpax.
[TapamienbHO | CKpeLIUBAIOIIKECS PSMBIE. JlaBaTb  ompeneineHHe — CKPELIUBAIOIIMXCS  INPSMBIX,

CTb MPAMBIX
u

IJIOCKOCTEN
(12 )

[TapayeapHOCTB NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napasuiesibHbIE IPSIMbIE B
MPOCTPAHCTBE; NapalIeIbHOCTh
TPEX NPSIMBIX; MAPAIIIETbHOCTh
MPSMOU U INIOCKOCTH. YTJIBI €
COHAIIPaBJIICHHBIMU CTOPOHAMU;
YTOJI MEKTY IPSIMBIMU B

bopMynupoBaTh MPU3HAK CKPELIUBAIOIIUXCS MPSAMBIX U
IIPUMEHSATD €r0 IPU PEIICHUH 3a1a4.
Pacno3naBate npu3my, Ha3bIBaTh €€ AIEMEHTHI.
Ctpouth cedeHus MpU3Mbl Ha TOTOBBIX UEPTEXkKaxX.
[lepeuncnsiTe BO3MOXKHBIE CIOCOOBI B3AUMHOT'O
PaCIIOJIOKEHUS IIPSIMOM U INIOCKOCTU B IIPOCTPAHCTBE,
MIPUBOAUTH COOTBETCTBYIOIHE IPUMEPHI U3 PEATTLHOMN KU3HU.
JlaBaTb  ompenerneHue  NApauICIbHOCTH  NPSAMOU U
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IIPOCTPAHCTBE.
[TapajuieIbHOCTh IIIIOCKOCTEM:

IJIOCKOCTH.
@opMynHMpoBaTh IMPU3HAK [APAUICIBHOCTH MPAMOU H

napaJuleJIbHbIC IUIOCKOCTH; | IUIOCKOCTH, YTBEPKICHHE O NPAMOM IIE€PECEYCHMs IBYX
CBOMCTBA MapaJUIECIBHBIX | IUIOCKOCTEH, IPOXOASIINX Yepe3 MapajuleiIbHbIC IIPSIMBIE.
IUIOCKOCTEM. Pemarp mpakTuyeckue 3agaud Ha IIOCTPOCHHE CEUEHUH
IIpocreiimne MHOTI'OI'paHHUKA.
IPOCTPaHCTBEHHbIE (PUTYpHI HA OOBACHATD ClIy4au B3aMMHOI'0 pacmoIoKeHUs
IUIOCKOCTH:  TETpadAp, KyO, | MIOCKOCTEH.
napajuleJienuneN; IOCTPOCHUE JlaBaTb ~ ompenelieHHe  MapajuleNbHbIX  IUIOCKOCTEW;
CEYCHUI IIPUBOAUTH NPUMEPHI U3 PEAIBHOM XKU3HU U OKPYKAOLIEH
00CTaHOBKH, WUTIOCTPUPYIOIINE [1apaJIeIbHOCTD
IIJIOCKOCTEM.
Hcnonbp3oBats IIPU3HAK [apauIeIbHOCTU IBYX
IJIOCKOCTEM, CBOWMCTBA MapajUICNIbHBIX IUIOCKOCTEH IIpU
pEILIEeHNN 3a1a4 Ha IIOCTPOEHUE.
OOBSACHATD, YTO Ha3bIBAECTCA MAPAJIIEIBHBIM
IIPOEKTUPOBAHUEM U KAK BBIIIOJIHAETCS IPOEKTUPOBAHNE
¢Guryp Ha II0CKOCTb.
N300paxxaTh B mHapayiebHOW NPOEKLUUU pa3IUyHbIe
reoMeTpuyecKue QUrypsl.
MonenupoBaTh pealbHble CUTyallMd Ha SI3bIKE T€OMETPUH,
HCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C HMCHOJb30BAaHUEM
TE€OMETPUYECKUX TTOHATUH.
Hcnonws3oBare npu  pEIIEHHMM 330ad Ha IOCTPOCHUE
CEUYCHUI IOHATHE MAPAJUICIBHOCTH, IPU3HAKU M CBOMICTBa
NapaJUIeJIbHBIX IPSIMbIX HAIJIOCKOCTH
[Tlepnenguky | IlepneHauKynspHOCTH AxrtyanusupoBaTb (AaKThl W METOJbl  IUIAHUMETPHH,
JSIPHOCTh npsiMOi u IJIOCKOCTH: | peJIeBaHTHBIE TEME, IPOBOAUTH aHATIOTHH.
IPSIMBIX U NEPIEHIUKYIIAPHBIE NIPSIMBIE B OOBsACHATb, KakOW Yrojd Ha3bIBAaeTCAd YIJIOM MEXIY
IJIOCKOCTEW | MPOCTPAHCTBE, IpsIMbIE | IEPECEKAIOIIUMHUCS MPSMBIMU, CKPEIIUBAIOIIUMHUCS MPSIMBIMU
(12 9) napajuleJIbHbIe U | B IPOCTPAHCTBE.
NEePIEeHIUKYIIIPHbIE K JaBaTh ompeneneHrne NEPHEHANKYISPHBIX MPSIMBIX U
IUIOCKOCTH, NPU3HAK | IPSIMOM, IEPIEHANKYIAPHON K IIJIOCKOCTH.

NEPNEHAUKYIISIPHOCTH TIPSIMOU
U IUIOCKOCTH, TEopeMa o
IpsIMOM  NEPIEHIUKYIIPHOU
IIJIOCKOCTH

IlepnenauKymsip 1 HaKJIOHHBIE:
paccTossHUE OT TOYKH 10
IUIOCKOCTH, PAaCcCTOSIHUE  OT
IIPSAMOM 10 IIJIOCKOCTH.

Haxomuts yriel MeXay CKpEIIMBAIOMIMMUCS NPSIMBIMHU B
KyOe 1 nupamue.

IIpuBOAUTE IPUMEPBI U3 PEATILHOM KU3HUA U OKPYKArOLIEN
OOCTaHOBKH,  WJUIIOCTPUPYIOLIME  NEepHEHIUKYISIPHOCTD
IPSAMBIX B MPOCTPAHCTBE M MEPIEHAUKYISIPHOCTh NPSIMOU K
IIJIOCKOCTH.

@opMyIMpPOBATh MPU3HAK NEPIEHANKYIIPHOCTH IPAMOM
U TJIOCKOCTH, IPUMEHSTh €r0 Ha MPaKTUKE: OOBIACHATh
MepIeHIUKYIIPHOCTh pedpa Ky0a 1 TuaroHaiu ero rpaHu,
KOTOpas €ro He COJCPXKUT, HAXOIUTh JUIMHY AUaroHaiu Kyoa.
BBIYuCIATE BBICOTY PABUIIBHOW TPEYTOJIBHOW W MTPaBUIIbHON
4eThIPEXYTrOIbHON MUPaMU/I TI0 ATHMHAM pEOep.

Pemate 3amaum  Ha  BBIYMCIEHHUS, CBA3aHHBIE C
NEPHNEHAUKYIIIPHOCTBIO  MPSIMOM M IUIOCKOCTH,  C
MCIIOJIb30BaHUEM TIPU PEIICHUH TUIAHUMETPHUUECKUX (HaKTOB U
METOJI0B.

OOBSICHATh, 4YTO  Ha3bIBAIOT  NEPIEHIUKYIIPOM U

HAKJIOHHOM U3 TOYKHU K IJIOCKOCTH; POEKIMEN HAaKIOHHOM Ha
MII0CKOCTh. OOBACHITh, YTO HA3BIBACTCS PACCTOSHHEM: OT
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TOYKH 10 IUIOCKOCTH; MEXIY MapajuleIbHbIMU IUIOCKOCTIMU;
MEXIy MNpsSMOM U NapaJuIe]IbHOM €U IUIOCKOCTBIO; MEXIY
CKPEIIHUBAIOIIUMHUCS TPSMBIMHU.

HaxonuTe 3TH paccTOSHHUS B NPOCTBHIX CiIydasx B KyoOe,
UPaMHUJIE, IPU3ME.

MopnennpoBaTh peanabHbIE CUTyal[Uu HA S3bIKE TEOMETPUH,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
T€OMETPUYECKUX TTOHATHIA.

Hcnonp30BaTh INpu  pELIEHUH 3aJa4 HA IOCTPOEHHUE
ceuennii teopemy Iludaropa, cBoiicTBa NPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.

Vsl Mexay

IPSIMBIMU U

IJIOCKOCTSIMU
(10 v)

VYribl B OpOCTpPaHCTBE: Yroil
MEXIY IPSIMOU U IIIOCKOCTBIO;
JIByTpaHHbIA YTroJ, JIMHEWHBIN
YroJ IBYTPaHHOIO YIJIA.
[lepneHAUKYISIPHOCTH
MJIOCKOCTEM: MPU3HAK
MEPIECHINKYIISIPHOCTH JIBYX
mwiockoctel. Teopema o Tpéx
NEPIEHAUKYIIIPAX

Axtyanm3upoBate (GaKTBI M METOIBI
peNeBaHTHBIE TEME, IIPOBOJUTH AHAJIOTHH.

JlaBaTh omnpezneneHue yria Mexay NpsMOil U INIOCKOCTHIO,
dopmynupoBaTh TeopeMy O TpEX MEPHEeHAMKYIIpax H
00paTHYIO K HEH.

Haxomute yroa wMexay TNpsSMOH U IUIOCKOCTBIO B
MHOTOTpAaHHHKE, PpAcCTOSIHME OT TOYKH J0 NpsIMOH Ha
IUIOCKOCTH, HCIIOJIB3YS TEOpeMy O TPEX MepreHIuKyspax.
[IpoBomuTh Ha depTEXKE MEPHECHIANKYISIP: W3 TOYKM Ha
NPSMYIO; U3 TOYKH Ha IJIOCKOCTD.

JlaBaTb onpezeneHue IBYrPaHHOTO YIJIa U €ro 3JI€MEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxonute Ha uepTexe IOBYIpaHHBIA Yroil mpu pedpe
MUPaMUJIbI, TPU3MBI, TApaJUIeNICIHUIIe .

JlaBaTh omperneneHne yria MeXIy MIIOCKOCTSIMH.

JaBatp onpenenenne U GOpMyIHpOBaTh MPU3HAK B3aHMHO
HEePIEHINKYIISPHBIX IIOCKOCTEH.

HaxonuTh yrisl MeXAy TUIOCKOCTSIMH B KyO€ M UpaMHU/Ie.

Mcnonb30BaTh NpHU pelIeHUH 3a]1ad OCHOBHBIE TEOPEMBI U
METOBI TUNTAHUMETPHH.

MozenupoBaTh pealbHble CUTYallUd Ha S3bIKE T€OMETPHH,
UCCIE0BaTh IIOCTPOEHHBIE MOJENH C HCHOIb30BAaHHEM
reOMETPUUYECKUX MOHATHH.

Hcnonp3oBaTh TpH pemIeHHH 3a7ad Ha TOCTPOCHHE
CEUEHHUH COOTHONICHHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE.

TJIAaHUMCTPUH,

MHororpansu
KH
(10 9)

[Tonsarue MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBIMYKJIBIE H
HEBBINTYKJIbIE MHOTI'OTPaHHUKH;
pa3BEPTKA MHOTOTPAaHHHUKA.
[Ipusma: n-yronbHas mpu3Ma;
IPaHU U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAsl TPU3MBbI;
OOKOBas 1 MOJIHAs
MIOBEPXHOCTb IIPU3MBI.

[Tapannenenunen,
IPSIMOYTOJIBHBIN
napajuieJIenunes 1 ero
CBOMCTBA.

ITnpamua: N-yroJibHas

AxkrtyanusupoBaTh (aKTbl M METOJAbl IUIAHUMETPUH,
peJeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.

JlaBaThe ompeneneHue NapajuIeNICNUIENa, pPACIO3HABATh
€ro BUJIbI U U3y4aTb CBOMCTBA.

[laBaTtp ompeneneHue NUPAMHUABI, PAaCIIO3HABATh BUBI
nupamu, GopMyIMpPOBaTH CBOUCTBA pEOep, TpaHel U BBICOTHI
MIPaBUJIBHON TUPAMUIBI.

HaxonuTe miomans noaHOH M OOKOBOM IMOBEPXHOCTH
MAPaMU/IBL.

JlaBaTb ompeneneHue yCeUEHHON NUpaMUbl, HA3bIBATh €€
JJIEMEHTBI.

®opmynupoBaTh ~ TeopeMy O  IUIOmAAM  OOKOBOH
MTOBEPXHOCTH MPABUIIbHON YCEUYEHHON TUPAMUIBI.
Pemate 3amauM  Ha  BBIYMCICHUE, CBA3AHHBIE C

nupaMruaMu, a TaKXKC 3a1a4i Ha ITOCTPOCHUC CECUCHM.
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nmupaMuja, rpadid 1 OCHOBAHHE
MnmUupamMuabl; OOKOBast M IOJIHAs

HOBEPXHOCTh HpaMUIbL;
OpaBWwiIbHAasE U yceuCHHas
nUpaMuaa.

DNIEeMEHTHI IPU3MBI u
HpaMUIbL.

[IpaBuiIbHBIE MHOTOTPAaHHHUKH:
HOHSTHE HPaBHIHLHOTO
MHOTOTPAaHHHKA; MPaBUIbHAS
npu3Ma " HpaBHIbHAS
NUpaMUIa; NpaBUIIbHAS
TpeyroipHas NHpaMuaa |

IPaBWIbHBIM TeTpa’ap; Kyo.
[IpencraBnenne o MpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’Ip,
JIOAEKadIP U UKOCAdP.

JlaBaTh omnpeneneHue NPU3Mbl, pacCliO3HABATh BU/BI IPU3M,
M300paxaTh MPU3MBI Ha YEPTEKE.

Haxonuth 1uiomazs MOMHOW WM OOKOBOW TMOBEPXHOCTH
MIPU3MBI.

N3yuaTh cooTHOmEHUs Ditnepa s yucia pédep, rpaHei
Y BEPIIMH MHOTOI'PaHHUKA.

W3ydyatp BHIBI NPaBUIBHBIX
HAa3BAaHUS U KOJIMYECTBO I'PAHEM.

H3y4ath CHMMETPUIO MHOTOIPAaHHUKOB.

OOBSICHITh, KaKHE€ TOYKH HA3BIBAIOTCS CUMMETPUIHBIMHU
OTHOCHUTEJIbHO JIaHHOHM TOYKH, MPSAMON WIH IJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCHI0 WJIM IUIOCKOCTBIO CHUMMETPHUH
burypsl.

[IpuBoauTh  MpUMEpPHl  CHUMMETPUYHBIX
apXUTEKType, TEXHUKE, IPUPO/IE.

MopenupoBaTh peajgbHbIE CUTYaI[UU Ha SI3bIKE TEOMETPHU,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENH C HCHOJIb30BaHUEM

MHOI'OI'PaHHHUKOB, HX

buryp B

CummeTpusi B TPOCTPAHCTBE: | TEOMETPHUECKUX  TOHSATHHA,  WCHOJB30BAaTh  mopobue
CUMMETpUs OTHOCUTEJIBHO | MHOTOTPAHHUKOB.
TOYKH, NPSIMOM, IUIOCKOCTH.
ONEMEHTBl  CUMMETpUU B
nupaMuiax,
napajuleenunen1ax,
IIPABWJIbHBIX MHOTOTPaHHUKAX.
Brruncnenue 3JIEMEHTOB
MHOTOTPaHHUKOB: pébpa,
JuaroHany, yrisl. Ilnomane
OOKOBOM  NOBEPXHOCTU U
MIOJIHOM TTOBEPXHOCTU IIPSIMOMU
MPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 O60KOBOM
MOBEPXHOCTHU MPSAMOU IPU3MBIL.
[Tnomane 60KOBOM
MOBEPXHOCTU M MOBEPXHOCTHU
IIPaBHJIBHOMN NUPaMHUJBL,
TeopeMa O IUIoHaan OOKOBOM
IIOBEPXHOCTHU YCEUEHHOU
UPAMHU/IBI
O06BEMBI [Tonsatue 06 o6béMe. OOBEM AxTyanusupoBaTb (AaKThl W METOJbl  IUIAHUMETPHH,
MHOTOTPaHHH | MUPaMU/JIbl, TPU3MBI pEJIeBaHTHBIE TEME.
KOB OOBACHATh, KaKk H3MEPSIOTCS OO0BEMBI TN, TMPOBOAS
(8 1) AQHAIOTMIO C U3MEpPEHHEeM IUIoOU[aied MHOTOYTOJIbHUKOB.
®opmynupoBaTh OCHOBHBIE CBOHCTBA 00BEMOB.
N3yuars, BBIBOAUTH (OpMynbl 00bEMa MPSIMOYTOJIBLHOTO
napajuleJenune1a, Ipyu3Mbl ¥ TUPaMUIBL.
Boruncnsate 005EM NPU3MBI M MUPAMUJIBI 0 UX HJIEMEHTaM.
[TpuMeHATH 00BEM AJIS PELICHUs] CTEPEOMETPUUECKHX 3a71a4
U 111 HAXO0XK/IEHUSI TEOMETPUYECKUX BEJINYMH.
MonennpoBaTh pealbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIH C HCHOJIb30BaHUEM
T€OMETPUYECKHUX OHATUMN
IToBTOpEHME: IToctpoeHue ceuenunii B CTpouTh C€UeHNE MHOTOTPAHHUKA METOJIOM CJIEJIOB.
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CEUeHU, MHOTOTpaHHHUKE. JlaBaTh ompeiereHre pacCTOSHUS MEXY pUrypamu.
paccrosaHusa u Beruncnenue paccTosHUMN: Haxonuts paccrosiHue MEXIY IapajuieIbHBIMU
YTJIbI MEXy IBYMSI TOUKaMU, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCTbIO U MapalllelIbHON el
(4 9) TOYKH JI0 NIPSIMOM, OT TOYKH A0 | IIPSMOM, MEXKY CKPEIMBAIOIIUMHUCS IPAMBIMH.
MJIOCKOCTH; MEXKTY Ctpouth JIHMHEHHBIM yrojl ABYIPaHHOTO yrja Ha 4YepTexe
CKpCIIMBAOIIINUMHUCA MHOTI'OrpaHHHUKA U HAXOJUTh €ro BCIINUUHY.
MPSIMBIMHU. HaxomuTh yriel Mexay MIOCKOCTSIMU B MHOTOTPaHHUKAX
Brrunciienue yrios:
MEXy CKPELUBAIOIIUMUCS
IPSAMBIMU,MEXAY IPIMON U
IJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXAY
TJIOCKOCTSIMU
11 knacc
Hazpanue OcHoBHOE cojiep>KaHue OcHOBHbIE BUBI ACITEILHOCTH YYAIIUXCS
pasznena

Tena Cdepa u map: ueHTp, paauyc, | AKTyanu3upoBatb  GakThl W METOAbl  IUIAHUMETPHH,

BpalcHusA ANaMCTp; miIomaab | pCICBAHTHBIC TCME, IPOBOAWUTE aHAJIOTUH.

(12 4) MOBEPXHOCTHU cdepsl. | JlaBate ompenenenust cepbl U Imapa, UX IEHTpa, paguyca,
B3aumnoe pacrioniokenue | ruamerpa. Ompenensats chepy Kak QuUrypy BpalieHUs
cdepsl u IUIOCKOCTH; | OKPYKHOCTH.

KacaTenbHass  IUIOCKOCTh K | McciienoBarh B3auMHOE pacnofioskeHue cepbl U IIOCKOCTH,

cdepe; muomaab cepsl. IBYX cdep, WUTIOCTPUPOBATE 3TO Ha YepTek,axX U PUCYHKAX.
N3o0paxenue chepsl, | DopMynHpoOBaTH OMNpPEACICHUE KacaTelbHOW IUIOCKOCTH K

1rapa Ha MjI0CKOCTH. cdepe, CBOICTBO U IPU3HAK KacaTeNIbHOM IIIOCKOCTH.
CeueHnus mapa. 3HAKOMHTHCS C T€OAC3NICCKIMHE JIMHUSAMU Ha chepe.

I_[I/IJ'II/IHI[pI/ILIeCKaﬂ O6”I>$ICH$ITI), 4YTO HA3bIBAIOT NHWJIHWHAPOM, HA3BIBATH €TI0

IIOBEPXHOCTb, 00pa3yromye | AIEMEHTHI.

LUJIMHPUYECKON W3yuarb, OOBACHATH, KaK TMONY4YUTh LWIMHIP MYTEM

MIOBEPXHOCTH, OCh | BpaleHHs MPSMOYTOJIbHUKA.

HHHHH}IpH‘ICCKOﬁ BI)IBOI[I/ITB, HCIIOJIBb30BAaTh q)OpMy.]'II)I JJIsA BBIYUCICHU

MIOBEPXHOCTH. Hunmuuap: | momaan 60KoBOH NOBEPXHOCTH LIUIMHIPA.

OCHOBAaHUs 54 OokoBast N3y4dars, pacno3HaBaTh pa3BEePTKY LMJIMHAPA.

MOBEPXHOCTh, OOpasyromas u
OoCh;, IUIONIAaL OOKOBOH U
MOJTHOM MMOBEPXHOCTH.
N300paxeHne UWIMHIpA Ha
IIJIOCKOCTH. PasBéprka
HWIMHJpA.

CeueHust WIMH]IpA
(TUTOCKOCTHI0, MapauIeIbHON
WIH TIEPIEHIUKYISIPHON OCU
AJTUHIPA)

N300paxaTh HUIMHAP U €ro CEeYeHUs IJIOCKOCTHIO,
MpOXOIAIIEN  Yepe3 €ero Oochb, MapauleibHOM WU
NEepPHEHANKYISIPHON OCH.

HaxoauTe miomanay 3TuX CEYEHUM.

MopenupoBaTh peajbHbIe CUTYallMU Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh IMOCTPOCHHBIE MOJEIN C HCHOJIb30BAHUEM
r€OMETPUUYECKUX MTOHSATHUH.

Konnueckas MIOBCPXHOCTD,

obpazyromue KOHHYECKOU
MOBEPXHOCTU, OCh U BEPILIHUHA
KOHUYECKOU TIOBEPXHOCTH.

Konyc: ocHOBaHMe U BepIIMHA,
oOpasyrommas U 0Ch; TUIOIIAIb
0OOKOBOM u MIOJTHOM
TMOBEPXHOCTH. Y ceu€HHbI

O6’BHCHHTL, KaKoO€ TCJIO HAa3bIBAKOT KPYI'OBBIM KOHYCOM,
Ha3bIBATh €10 3JICMCHTHI.

N3yuaTh, OOBACHATH, KaKk MOJYYUTb KOHYC MyTEM
BpallleHUs] IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxkaTb KOHYC M €ro CEYEHHUs IIJIOCKOCTHIO,

MIPOXOSAIIEH Yepe3 OCh, U INIOCKOCTHIO, MEPIICHINKYISIPHON K
OCH.
W3yuaTe, pacno3HaBaTh pa3BEPTKY KOHYCA.
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KOHYC: 00pa3ylolue 1 BbICOTa;
OCHOBaHUS u OokoBast
MOBEPXHOCTb.

N300paxeHne KOHyca Ha
iockocT. Pa3BépTka KoHyca.

Ceuenust KOHYyCa
(TIOCKOCThIO,  MapalIeNbHOM
OCHOBAHMIO, M IUIOCKOCTBIO,
POXOJIAIICH Yepe3 BEpIINHY).

BeiBoauTh, Hcnonp3oBaTh (GOPMYNIbl Ul BBIYMCICHUS
II0Iaau OOKOBOW MOBEPXHOCTH KOHYCA.

Haxogute mnomaau Ce4eHHH, NPOXOISAIIHAX
BEpLIMHY KOHYCA WM IEPIICHIUKYIISIPHBIX €r0 OCH.

OOBACHATH, KAKOE TEJIO Ha3bIBACTCS YCEUEHHBIM KOHYCOM.

N3y4arh, 00OBACHATH, KaK €ro MOJYyYUTh IYTEM BpPALICHUS
IIPSIMOYTOJIBHOM TpaIenuy.

BeiBoauTh, mTpUMEHSATH (QOpPMYNIYy JUISL  BBIYHCIICHHSA
IUIOIIAAY OOKOBOM MOBEPXHOCTU YCEUEHHOIO KOHYCA.

yepes

KomOunanus Tel
BpAIllCHUs] © MHOTOTPaHHUKOB.
MHOrorpaHHuK,  ONMMCAHHBIN
OKOJIO cdepsr; chepa,
BIIMCAaHHAs B MHOTOTPAHHUK
WIH B TEJIO BpallleHUs

Axkrtyanu3upoBaTh (akTbl M METOAbl IUIAHUMETPHH,
pejieBaHTHBIE TEME, POBOIUTH AHAJIOTHUH.

Pemarb cTepeomeTpuyeckue 3a1a4uu, CBA3aHHbIE C TeJIaMU
BpalleHusi, TIOCTPOCHHEM CEYEHUM TeNl BpaIlCHUS, C
KOMOMHAIMSIMM ~ TE€JI BpAlllEHUS U MHOTOTPAaHHHUKOB Ha
HAaXO0JIEHUE T€OMETPUYECKUX BEITUYHUH.

Hcnonp30BaTh NpU PELICHUH CTEPEOMETPHUECKHUX 3a7ad
IUTAaHUMETpUYecKre (akThl U METOJIbI 33J]a4i Ha BBIYHCIICHHE
U J10Ka3aTebCTBO.

MonenupoBaTh pealibHbIe CUTYaIlud Ha SI3bIKE T€OMETPUH,
UCCJIEI0BaTh IOCTPOEHHBIE MOJEIU C HCHOJIb30BAaHUEM
Te€OMETPUYECKUX MOHSATUI

OO0BEMBI TENI

[MousTHe 00 00BEMeE.

AKTyaJ'II/ISI/IpOBaTB (baKTLI H MCTOAbI IINIAHUMCTPHUU,

(5v) OcHoBHbIE CBOWCTBa OOBEMOB | peJI€BaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
TeJl. BeiBoauTh, MCHoiab30BaTh (GOpMysbl 0OBEMOB: MPU3MBL,
O0bEM LUIMHIpa, KOHYCA. HWIMHJIpa, NUpPaMHIbl, KOHYCa; YCEUEHHOW MNUpaMUAbl U
OO6BEéM 1mapa ¥ 1mI0a b yCEeYEHHOTO KOHYca.
cdepsl. Pemarp crepeomeTrpuyeckue 3aJayd, CBSI3aHHBIE C
BbIYUCIIEHEM 00BEMOB.
®opMynIHpoBaTh  OINpEAETICHUE I[IapOBOIO  CETMEHTAa,
LIapOBOTO CJI0, IIIAPOBOT'0 CEKTOPA.
[Tpumensitb  GopMynbl [  HAXOXKIEHUS OOBEMOB
1apOBOT'0 CErMEHTA, IIapOBOI0 CEKTOPA.
Pemarp crepeomeTpuueckue 3adayd, CBSI3aHHBIE C
00BEMOM I1apa U MJI0MAIbI0 ChEPHI.
MonenupoBaTh peabHbIE CUTYallud Ha SI3BIKE TEOMETPHH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIU C HCHOJIb30BAaHUEM
re€OMETPUYECKUX MOHSATHUM.
[TonoGHbIE Tena B AxTyanusupoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
npoctpancTtBe. COOTHOILIEHUS | peJieBaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
MEXIY mwiomanaaMu | Pemate  crepeomerpuueckne  3aJaud, — CBA3aHHBIE €
ITOBEPXHOCTEH, 00BEMaMH | COOTHOLIEHHMEM OOBEMOB U MOBEPXHOCTEW IMOJOOHBIX TEN B
NOJOOHBIX TeJ IIPOCTPAHCTBE.
MonenrpoBaTh peanbHble CUTYal[Ud Ha SI3bIKE T€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHATHI
BexTops! n Bektop Ha mockocTM M B AxTyanu3upoBaTb (aKThl ¥ METOJbl IUIAHUMETPHH,
KoopAuHaThl | mpoctpaHcTBe. CrOXKeHHEe U | pelieBaHTHBIE TEME, IPOBOIUTH AaHAJIOTUU.
B BBIUNTAaHUE BEKTOPOB. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
IPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha dopmynupoBaTh ~ MpaBWIO  Hapajulefienunena  Mpu
e(10 u) qucno. Pas3noxeHne BEKTOpa | CI0KEHHH BEKTOPOB.

o TpEM HEKOMIUJIAHAPHBIM
BEKTOpaM. IIpaBuio

CKJ’Ia}IBIBaTI), BbIYUTATb BCKTOPbLI, YMHO>KaTb BCKTOpP Ha
YHrCII0.
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napasuiesienuIena.
Pemenne 3amay, cBsI3aHHBIX
c MIPUMEHEHUEM MpaBUII
JIEHCTBHM C BEKTOPAMU
[IpamoyronbHas  cucrema
KOOpJMHAT B MPOCTPAHCTBE.

Koopaunatst BEKTODA.
[Ipocreiimue 3a7a4u B
KOOpAMHATAaX. YTOJI MEXIy
BEKTOPAMH. CkansipHoe
IIPOU3BENICHUE BEKTOPOB.
Bpluucnenue yrioB  Mexay

HPSAMBIMU U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN

METOA npu pelLeHnu

F€OMETPUUECKUX 3ajau

N3ydath OCHOBHBIE CBOMCTBA ATUX OMEPAIUid.

[laBaTh OIlpeIeIICHIE MPSIMOYTOJIBHOM
KOOPJIMHAT B IPOCTPAHCTBE.

Brlpazuth KOOpAMHATBHI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOHIIOB.

BbeIBONTE, WCIONB30BaTh (POPMYITYy UIMHBI BEKTOpa U
PACCTOSIHUS MEXAY TOUKaAMHU.

BrlpaxkaTh CckaJsipHOE MPOM3BEICHHE BEKTOPOB YEPe3 UX
KOOPJIMHATHI, BBIYUCIATH YTOJd MEXIY ABYMSI BEKTOpaMu,
JIBYMSI ITPSIMBIMU.

Haxonuts yron Mexay HOpsMOA U IUIOCKOCTBIO, YIOJI
MEXIY JBYMS IJIOCKOCTSIMU aHAJTUTUYECKUMH METOJaMHU.

BbiBoaUTh, UCIIONIB30BATh (POPMYITY PACCTOSTHUSL OT TOUKHU
J10 IIJIOCKOCTH.

CUCTCMBI

[ToBTOpEHHE,

00001eHNe u
cucreMarusa

UHs 3HAHUI

(7 9)

OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPHUH.
3anaun MNIaHUMETPUU U
METO/TbI UX PEIICHHUS.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca CTepEOMETPHH.
3ama4yn cTepeoMeTpUn U
METOJIbI UX PEIICHHS

Pemates mnpocreiimue 3amaud Ha HaXOXKJICHHE JIMH M
JIJIOB B TEOMETPHYECKUX (HUTypax, NPUMEHSTH TEOpeMy
[Tucdaropa, TeopeMbl CHHYCOB U KOCUHYCOB.

HaxoauTe miomaas MHOTOYTrOJIbHUKA, KpyTa.

Pacnio3znaBate mono0OHbIe (DUTYpBI, HAXOJUTH OTHOIIEHUS
JUTUH U TITOMIaJIeH.

Hcronp30BaTh NpH pPEIICHUH CTEPEOMETPHYECKUX 3a]ad
(1)aKTI)I 1 MECTObI HJIaHI/IMeTpI/II/I
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