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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUMTEJIBHAS 3AIINCKA

Baxxnoctb y4e0HOTO Kypca TEOMETpUHUHA YypPOBHE CpeAHerooo1ero
o0pazoBaHus 00ycIioBIICHA NPaKTHYECKOH  3HAYMMOCTBIO  METAIPEJIMETHBIX H
NPEAMETHBIX Ppe3yIbTaTOB 00y4eHUs TeOMETPHUH B HAaIpaBJIeHUH JTMYHOCTHOTOPA3BUTHUS
00y4Jaromuxcs, dopmupoBanus (GYHKIIMOHATBHOM ~ MaTeMaTHYECKON
IPaMOTHOCTH, M3YYCHHS IPYTrHMX y4eOHBIX IHCUMIUIMH. Pa3BuTHE y 00y4aromMXCsIpaBHIbHBIX
IPE/ICTABICHUNA O CYIIHOCTH M TNPOUCXOXICHUU T'€OMETPUYECKHXaOCTpaKIHii, COOTHOIICHHN
peasbHOro UUJICAIBHOTO, XapakTepe  OTPaKCHHSIMATeMaTHYEeCKOM
HAYKOM SIBIICHHH M IPOIECCOB PEaIbHOI0 MHpa, MECTE TEOMETPUHB CUCTEME HAYK U POJIH
MaTeMaTUYECKOr0 MOJICIMPOBAHKS B HAYYHOM ITO3HAHUHU HB MPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS O0YUAIOIMXCSl, ATAKIKE KAUSCTB MBILILICHNUS,
HEOOXOMMBIX JUTS aJalTallii B COBPEMEHHOM 0011iecTBe. [ 'eoMeTpust SIBISIETCS] OJTHUM M3 0a30BBIX
IPEIMETOB Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, TaK Kak OOecleYnBaeT
BO3MOXKHOCTh M3YYCHUS KaK JUCIUILIHH
€CTECTBEHHO-HAay4YHOH HANPAaBICHHOCTH, TaK M TYMaHUTapHOU.
Jlornveckoe MbIlLICHUE, (HOPMHPYEMOE IPH H3YYCHHH OOYYAIOIIMMUCS MOHATHHHBIX OCHOB
TFEOMETPUU U TOCTPOCHUHU LEMOYKH JIOTUYECKHX YTBEP)KIACHUIB XOJIC PEIICHUS T€OMETPHUCSCKUX
3aj1a4, yMEHHE BBIJBUIaTh U OMPOBEPraTh rMIIOTE3bIHENOCPEACTBCHHO MCIIOIb3YIOTCS TIPU PELICHUH
3aj1a4y eCTECTBEHHO-HAYYHOT'O [[MKJIa,B YACTHOCTH M3 Kypca (QU3HKH.
YMeHUEe OpUEHTUPOBATHCSI B IMPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pOJIb BO BCEX 00JIACTAX
JIeITeNIbHOCTH 4esioBeka. OpHUeHTalusi 4ejJoBeKa BO BPEMEHH U TPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €r0 COIMAILHOTO OBITHS, (OopMa OTpaskeHHUS OKPYKAIOMIETO MHpPA, YCJIOBHE YCIEIIHOTO
NO3HAHMS M aKTHBHOTO MpeoOpa3oBaHus NeHCTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMH
oOpa3zamu OOBEIMHSET pa3Hble BUABI y4eOHOH W TPYNOBOH  JEATENBHOCTH,  SIBISETCS
OJTHMM M3 TPO(ECCHOHATBHO BAXHBIX KauyecTB, IOATOMY akTyalbHa 3agada (OopMHUpPOBaHUS Yy
00yYaroNMXCcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIHOCTH OOpPA3HOTO MBIIUICHUS —
CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHUYECKOH JEATEIFHOCTH 10 MHOTUM
HarpaBJICHUSM.
Llens ocBoeHusi mporpaMMbl y4eOHOTO Kypca «['eomerpusi» Ha 0a30BOM YpoBHE OOydYeHHS —
oOmieoOpa3oBaresibHOe U OOIIEKYJIBTYpHOE pa3BUTHE OOyyaromMXcsi uepe3 obecreueHue
BO3MOXKHOCTH TIPHOOpPETEHHS M HCIOJB30BAaHMS CHUCTEMATHYECKUX TI'€OMETPUYECKHMX 3HAHUH H
JEeUCTBHN, CHENM(UYHBIX T'€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHHS 00pa3oBaHUS IO
CIIEUATILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIQHBIM UCIIOIB30BAHUEM T€OMETPHUH.
[IpuopuTeTHHIMU 3aauaMi  OCBOEHHs y4eOHOro Kypca «[eomMeTpum» Ha 6a30BOM YpOBHE B
10—-11 knaccax sBASIOTCS:

[lokyMeHT co3fiaH B anekTpoHHol copme. Ne 37 ot 27.10.2023. VcnonHutens: Baneesa ®.M. 0 3IEKTPOHHbINA
CtpaHuua 2 us 16. CTpaHuua cosaana: 27.10.2023 12:21 =¥ TATAPCTAH



(opMHpOBaHUE MPEICTABIECHUS O I'EOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpPbl U OCO3HaHHE €€
B3aMMOCBSI3H C OKPYXAIOLIUM MUPOM;

(opMHpOBaHHE MPEICTABICHUS O MHOTOTPAHHMKAX W TeJlax BpALIEHUA KakK O BaKHEHIIUX
MaTeMaTHYECKUX MOJIEJIAX, MO3BOJSIOIMIMX OMUCHIBATE M M3ydaTh Pa3HbIC SIBICHUS OKPYXKAIOLIEro
MUDA;

(dbopMHpOBaHUE YMEHHS PACIIO3HABATH HA YEPTEKAX, MOJICNISAX U B PEATbHOM MUPE MHOTOTPAaHHUKH U
TeJla BpallleHUs;

OBJIa/ICHUE METOJJaMH pEILeHHs 3a/1a4 Ha IIOCTPOEHUS Ha N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;
(dopmupoBaHue YMEHUS OIIepUPOBAThH OCHOBHBIMU MNOHATUSMH O MHOTOTPAHHUKAX U
TeJlaX BPallleHHUs U UX OCHOBHBIMU CBOMCTBaMH;

OBJIa/ICHUE AITOPUTMAaMU PEIIEHUS] OCHOBHBIX THUIIOB 3a7ay, (OPMUPOBAHME YMEHHs HPOBOJIUTH
HECIIOJKHBIE JIOKA3aTeIIbHBIE PACCYXKIEHHS B XOJAE PEUICHUs CTEPEOMETPUYECKUX 3ajad M 3agad C
IPAaKTUYECKUM COJICPKAHUEM;

pa3BUTHE MHTEIUICKTYAIBHBIX M TBOPUYECKUMX CHOCOOHOCTEH OO0ydJaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBIILJICHUS;

(dopmupoBaHne (YHKIHOHAIBHONM I'PaAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU: YMEHHE DPAcClO3HaBaTh
IPOSIBJIEHUS! T€OMETPUYECKUX IMOHITUM, OOBEKTOB U 3aKOHOMEPHOCTEM B pEANbHBIX >KU3HEHHBIX
CUTyallUSX W TpH H3YYCHUU JPYTUX Y4eOHBIX NPEIMETOB, TPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (POPMYJIMPOBATh UX HA SI3bIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUECKUE MOJEIH,
IPUMEHSTh OCBOCHHBIM T'€OMETPUUECKUI anmapar AJ1s peleHus IPaKTUKO- OpUEHTUPOBAHHbBIX 3a/1a4,
UHTEPIPETUPOBATh U OLCHUBATH IOJYYEHHbIEPE3YyIbTATHI.

OTnuuuTenbHOM OCOOEHHOCTBIO MPOrpamMMbl IO TEOMETPUHU SIBIIETCS BKJIIOYEHHE B Kype
CTEpEOMETPUU B Hauyaje €ro M3y4eHHs 3a/]ay, pellaeMbIX Ha yPOBHE MHTYUTHBHOI'O IIO3HAHMS, U
onpeAenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4YTO CHOCOOCTBYIOT Ppa3BUTHIO
JIOTUYECKOI0 M IPOCTPAHCTBEHHOI'O MBIIICHUS, CTUMYJUPYET  NPOTEKaHUE  HHTYUTUBHBIX
IPOILIECCOB, MOTHBHPYETK JallbHEHIIEMY U3YUYEHUIO IPEIMETA.

[Ipeanourenue oTnaéres HArNIATHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TOECTh TEOPETHUECKUE
3HaHHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO- MPAKTHYECKON JESTEIBHOCTH.
PazButue MIPOCTPAHCTBEHHBIX IpeJCTaBIeHUHy oO0ydalomuxcs B Kypce CTEepeoOMETpUU
OPOBOIUTCS 3a CYET  pELIeHHs  3aJadyHa CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3ajgad Ha
OIIepUPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3paHue oOpa3a MPOBOJUTCS C OMNOPOW Ha
HaIJSAHOCTh, a ONEepUpOBaHUE O0pa3oM — B YCJIOBHUSAX OTBJIEYEHHUS OT HAIJITHOCTH, MBICIEHHOTO
W3MEHEHUS €ro UCXOJHOTO COACpKaHUS.

OCHOBHBIMU  COZIEp>)KaTENIbHBIMU JINHUSIMH  yuyeOHoro kypca «l'eomerpusi» B 10-11  kmaccax
ABIAOTCS:  «MHOTrOorpaHHukn», «[IpsiMble ¥ IUIOCKOCTUB MPOCTpaHCTBe», «Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBEY.

dopMHUpoBaHKE JOTHUYECKUX YMEHUH pacipeieisieTcs He TOJILKO MO COAepKaTeIbHBIMIMHUSAM, HO U IO
rojgam o0y4eHusl Ha YpOBHE CPETHET0 001Iero o0pa3oBaHMs.

Copneprxanne 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOEHUS MPOrPaMMBbI 110
TEOMETPHUH, paclpefeN€HHbIM 10 TofaM OO0y4YeHHs, CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4YTOObI
OBJIaJICHUE TEOMETPUUYECKHMMH TMOHSATHSMH M HaBbIKAMHU OCYILECTBISUIOCH TOCJIEI0BAaTEIbHO H
MOCTYNAaTeNbHO, C COOJIIO/IEHNEM MTPUHIIUIIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJINCH B
00110 CUCTEMY T€OMETPUUYECKUX MPEICTABICHUM 00ydaromuxcsi, paciupsisi U yriyomss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

OO61iee yucinO YacoB, PEKOMEHJIOBAaHHBIX Il M3y4eHHs Yy4yeOHOro Kypca

«["eomerpusi» — 136 vaca: B 10 kmacce — 68 yacos (2 yaca B Heneno), B 11 kmacce — 68 yaca (2 yaca B
HEJIETTIO).
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COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIC TIOHATHS CTEpEOMETpHH. Touka, MpsMas, IUIOCKOCTh, MPOCTpaHCTBO. lloHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHUH CIICICTBHS U3 HUX.
B3anmHOe pacronokeHue NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAIONIMECs, MapajlielbHble U
CKpenBaromuecs npsameie. [lapamieassHOCTh NPSMBIX U INIOCKOCTEHB TPOCTPAHCTBE: MapajlieIbHbIE
NpsIMbIE B TIPOCTPAHCTBE, MapaJLICIbHOCTh TPEX MPSAMBIX, MapaICILHOCTh MPSAMON M TUIOCKOCTH.
VYTIIBl ¢ COHANPaBIICHHBIMUCTOPOHAMHU, YTOJI MEXIY NPSIMBIMH B TpocTpaHcTBe. IlapamnensHOCTh
IJIOCKOCTE: MapajjieibHble IUIOCKOCTH, CBOMCTBAa mMapajuielbHbIX IuiockocTed. IIpocreitme
MIPOCTPAHCTBEHHBIC (DUTYPHI HA TIIOCKOCTH: TETPadp, KyO, mapajyieenune/1, MOCTPOCHUE CeUYEHU .
[lepieHAUKYIAPHOCTh TPSIMONM W IJIOCKOCTH:  MEPHEHAUKYISIPHbIE MPsIMbIEB IPOCTPAHCTBE,
psIMble MapajuieTIbHbIC U MEPIEHANKYISIPHBIC K IJIOCKOCTH, TPU3HAKIEPIICHIUKYISIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpEMa O MPSMOU MEePIeHIUKYISIPHON TUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJI MEKIY
OpsIMOM U TUIOCKOCTBIO, JABYTPAaHHBIN yroj, JIMHEHHBINH yron aByrpaHHoro yria. [lepnenauxymnsp u
HAKJIOHHBIC: PACCTOSHHEOT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOESKIIHS
dburypsl Ha TWIOCKOCTh. [lepneHAUKYISIPHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAMKYISIPHOCTH ABYX
mockocren. Teopema o TpEX nepHeHIUKyIsapax.

MHOTOrpaHHUKHA

[ToHsATHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDaHHMKA, BBINYKIbIE M HEBBIITYKJIbIE
MHOT'OI'paHHMKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosnpHas mnpusMa, IpaHd M OCHOBaHMS
IPU3MBL, IPsIMasi U HAKJIOHHAsl IPU3MbL, OOKOBasl U MOJIHAs MOBEPXHOCTH Ipu3Mel. [lapamnenenunen,
IPSIMOYTOJIBHBIN Mapajielienune] 1 ero cBoicrBa. Ilupamuaa: n-yroiapHas nupamMuja, TpaHU U
OCHOBaHME MUPAMUIbI, OOKOBas W IMOJHAs MOBEPXHOCTh MUPAMUIbI, NPAaBUIIbHAS U YyCEUEHHas
NUpaMua. DJIEMEHTBI IPU3Mbl U UpaMubl. [IpaBuibHbBIE MHOTOTPAaHHUKU: MTOHATHENPABUIBLHOTO
MHOTOTpaHHMKa, paBUJIbHAs IpU3Ma U NpaBUiIbHAS MMpaMUA, IpaBUIIbHAs TPEYrojibHas MupaMuia
U MIpaBUWIbHBIN TEeTpasp, ky0. IlpencraBienne o npaBUIbHBIX MHOTOTPAaHHHUKAX: OKTA3p, 10AEKadIp
u ukocasp. CeueHus NprU3MbId IUPAMHUIBI.

CuMMeTpHus B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOW, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B UPAMHUJIAX, TAPAJUIEIEIUIEAX, IPAaBUIIBHBIX MHOTOIPaHHUKAX.

Bolunicnenne 37€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanu, yriubl. [lmomaas OokoBoi
MOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSAMOM MPHU3MBI, IUIOIAAb OCHOBAaHUI, Teopema 0 OOKOBOM
MOBEPXHOCTH MNpsiIMON mpu3Mbl. [Inomians OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPAaBUIBHOMN
NUpPaMUJIBI, TEOpEMa O IUIOIaau yceu€HHOM nupamujbl. [lonsarue 06 o0béme. OOBbEM MUpPaMULBL,
MPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOIMIAASMU IOBEPXHOCTEH, 00BEMaMu
HOJOOHBIX TEJl.

11 KJIACC

Tesa Bpamenust

Hunuuapudeckas MOBEPXHOCTh, 00pa3yIoIIye IUIHHIPUYECKON TOBEPXHOCTH, OCh IMIMHIPUIECKON
noBepxHocTu. L{unuuap: ocHoBaHMs 1 O0OKOBasi IOBEPXHOCTh, 00pa3yrolias U 0Ch, IUIOHIalb OOKOBOI
Y TIOJTHOM TOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 00pa3yronine KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHHUYECKOMN
noBepxHocTu. KoHyc: ocHOBaHHME M BeplIMHA, oOpasyromas U OCh, IJIOMIAJh OOKOBOW M TOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BEICOTa, OCHOBAHUS M OOKOBasi TOBEPXHOCTb.
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Cdepa u map: ueHTp, paguyc, AuamMerp, Iouaas NoBepXHOCTH cdeprl. BzanMHoe pacnoioxeHue
chepsl 1 MITOCKOCTH, KacaTeabHas TIIOCKOCTh K cepe, TIomnaab chephl.

N3o06pakeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka uiiMHApa U KOHyca.

KomOuHanmu ten BpaiieHusi 1 MHOIOIpaHHUKOB. MHOTOTrpaHHUK, ONMCaHHbIN 0KoJI0 cdepsl, chepa,
BITMCAHHAsl B MHOTOI'PaHHMK, WM TEJIO BPAILICHHS.

[Tonarue 06 o6béme. OcHOBHBIE CBOICTBa 00bEMOB Tenl. Teopema 00 00BEME MPAMOYTOJIBHOTO
napajenenunena u cieacTsus u3 He€. O0bEM nunuHapa, konyca. O0BEM 1apa U MI01aab CQepsl.
[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOIAASMM IOBEPXHOCTEH, 00bEMamu
MOTIOOHBIX TEI.

Ceuennss nMaMHApa (MapajuledbHO M NEPHEHIUKYISPHO OCH), CEYEHHUs KoHyca (mapajuieiabHOoe
OCHOBAHHUIO U MPOXOJAIIIEE Yepe3 BEPIIMHY), CEUEHUS 1apa.

BeRTOPLI H KOOPAUHATHI B IIPOCTPAHCTBE

BeKTOp Ha IIJIOCKOCTH U B ITPOCTPAHCTBE. CrnoskeHne ¥ BEIYNTAaHUE BCKTOPOB. YMHOXKEHUE BCKTOpa Ha
quciio. Pa3znoxkeHue BCKTOpa II0 TpeM HCKOMILIaAHAPHBIM BCKTOPAM. HpaBI/IJ'IO ImapajjiCaCIutIicaa.
Pemenue 3a/la4, CBA3AHHBIX C IIPUMCHCHUCM IIPpaBUJI ﬂeﬁCTBHﬁ C BEKTOpaMHu. HpHMOYFOHbHaﬂ CHUCTEMA
KOOpAWHAT B HpOCTp&HCTB@.KOOpI{I/IHaTH BCKTOpa. HpOCTGﬁH.IHG 3a/la4d B KOOpAMWHATAax. VYrona MCKIAY
BCKTOpaMHU. CKaJ'ISIpHOG IMPpOU3BCACHUC BCKTOPOB. Brruucnenue YrJIoB  MEXKAY IMIpAMBIMU U
IIJIOCKOCTSAMMU. KOOpHHHﬂTHO-BGKTOpHLIfI MCTO/ IIpH pCIICHUH I'COMCTPUUICCKUX 3a/1aY.

NNPEJIMETHBIE PE3YJIbTATDBI

K koniy o6ydenus B 10 ki1acce 00ydaronuiics NOJyYUT CIEIYyOLIUE IPEIMETHbIE PE3YyIbTaTh:
OIIEpUPOBATh MOHATUSAMU: TOUKA, NIPSAMas, IJIOCKOCTb;

IPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MPU PEUICHUH T€OMETPUUECKUX 3ajay;
OIIEpPUPOBATH MOHATHAMMU: NAPAIIICIIBHOCTD U MEPIEHAUKYISIPHOCTh MPSMBIX U IIIOCKOCTEH;
KJIaCCU(UIMPOBAaTh B3aHMHOE pPAaclOJOXKEHHE TMPSAMBIX U  IJIOCKOCTEMB MPOCTPAHCTBE;
OIEepUpPOBATh MOHATUSAMU: BYTPaHHBIA Yroj, TpaHH ABYTPAHHOIO yria, peOpo ABYTpaHHOIO yIJa,
JIMHENHBIN yroj ABYTPAHHOTO YIJIa, TpajyCHas Mepa IByrpaHHOIOyIJIa;

OIEpUPOBATh MOHATUSMU: MHOTOTPAHHMK, BBINYKJIBI M HEBBITYKJIbI MHOTOTPaHHMK, 3JEMEHTHI
MHOTOTpaHHHKA, MPAaBUIbHBIH MHOTOTPaHHHUK;

pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MUpaMuia, NpU3Ma, MPSAMOYTOJIbHBIN
napasuienenunes, Kyo);

KJIaCCU(UIIMPOBAaTh MHOTOIPAHHUKH, BbIOMpass OCHOBaHHUS s Kiaccu(UKAMK (BBIIYKIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH, NPaBUIbHbIE MHOTOIPAaHHUKHU, TPSMbIE W HAKJIOHHBIE MPHU3MBI,
napasuieJenunesibl);

ONEepUpPOBaTh TOHATUSAMHU: CEKyIlas IUIOCKOCTb, CEYEHHE MHOTOTPAHHUKOB; OOBSICHSTH
MPUHIIMIIBI TOCTPOEHUS CEYEHUH, UCIIOJIb3YSl METO/T CJIEIOB;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJHAThH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHUBY;

pelaTh 3aJjauu Ha HaXOXKJACHHUE FT€OMETPUUYECKUX BEJTMUMH 110 00pa3iaM WK alropuT™MaM, MpUMEHsis
W3BECTHBIE AHAJUTUYECKHE METOAbl IPU PELIEHUWH CTaHJApPTHBIX MAaTeMaTU4YeCKUX 3a7ad Ha
BBIUNCJIEHUE PACCTOSIHUM MEXAY ABYMsS TOUYKaMH, OT TOUKH JI0 NMPSAMOM, OT TOYKH 1O IUIOCKOCTH,
MEXy CKPELIUBAIOLIUMUCS IPSIMbBIMHU;

pelath 3a7a4i Ha HaX0XKJIeHHE T€OMETPUUYECKUX BETMYMH 10 00pa3laM WK alrOpuT™Mam, MpUMEHSS
M3BECTHBIE AHATUTHUYECKHE METOABI IIPU PELICHHHM CTaHJApTHBIX MaTEMaTHMYECKHUX 3ajad Ha
BBIUMCJIEHHE YTJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSIMBIMU, MEXKIY IPSIMONA M TUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU,JIBYTPAHHBIX YTJIOB;

BBIUUCIAT OOBEMBI W IUIOIIAAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, NHpamMHaa) ¢
npuMeHeHHeM (HOpMys, BBIYMCISATH COOTHOILICHHS MEXKIY IUIOMAIsIMHU IMOBEPXHOCTEH, 0O0bEMaMu
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NOJOOHBIX MHOTOT'PAaHHHUKOB;

ONEPUPOBATH NOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTCUMMETPUH, LIEHTD,
0Cb U INIOCKOCTh CUMMETPHUH (PUTYPBI;

U3BJIEKATh, IPEOOPa30BHIBAThH u HUHTEPIPETUPOBATH MH(POPMALIMIO0 TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeiCcTaBlIeHHYIO Ha YepTexax U PUCYHKaX;

IPUMEHSATh TeoMeTpuyeckue (PakThl IJs PEIICHUs CTEPEOMETPHUYECKHUX 3a/ay, MPEeANoIarariumx
HECKOJIBKO IIarOB PEeUIeHHMs], €ClIM yCJIOBHS MPUMEHEHHUs 3aJaHbIB IBHOU QopMme;

IPUMEHSThH NIPOCTEHIINE IPOrPAMMHBIE CPEJICTBA U AIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU
PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

NPUBOAUTH IPUMEPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NIPUPOAE M KU3HU, PACIIO3HABATH
IPOSIBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE;

IPUMEHATH NOJyYEHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEalbHbIE CUTyallUM U IPUMEHSTH
M3YYEHHbIC MOHATHS B MPOIECCEe TTOUCKA PELICHUsI MaTeMaTHYecKu cHOpMyIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEAIbHbIC CUTYyallMU HA SI3bIKE T'€OMETPHUH, MCCIENO0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM I€OMETPUUYECKUX NOHSTUNA U TEOpEM, amrapara aiareOpbl, pelaTh NpaKTUYECKue
3a/1a4M, CBSI3aHHBIE C HAXOKJECHUEM I€OMETPUUECKUX BEIHUNH.

K koniy o0yuyenus B 11 kiacce o0yyaronuiicss HAy4uTCA:

ONEpPHPOBATH  TMOHATUSAMH: IIMJIMHAPHYECKAs TIOBEPXHOCTh, OO0pasymoIiue IMINHAPHIECKON
MOBEPXHOCTH, IIMJIMH/IP, KOHUYECKask MOBEPXHOCTh, 00pa3yoe KOHNIECKOW MMOBEPXHOCTH, KOHYC,
chepuyeckas MOBEpXHOCTH;

pacro3HaBaTh TeNa BpaleHus (IUIUHAP, KOHYC, cdepa U map);00bsICHITh CIIOCOOBI

MOJTyYEHUS TEJ BPAILlCHUS;

KJIacCu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE CEPhI U TUIOCKOCTH; ONIEPUPOBATh TOHATHSIMH:
IIapOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBHICOTA

CErMEeHTa, IIapOBOIl CJI0M, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS,IIAPOBOM CEKTOP;
BBIYUCIIATH OOBEMBI U IJIOIIAU IOBEPXHOCTEH TEJl BpallleHHsI, FTEOMETPHUECKUXTEN C TPUMEHEHUEM
bopmyur;

OTIEpPHPOBATH TIOHATHSAMHU: MHOTOTPAaHHHK, BIHCAHHBIA B chepy M OMUCAHHBIMOKOIO cdepsl, cdepa,
BITMCAHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAIICHHS,;

BBIYUCIIATH COOTHOLIEHUS MEXIY IJIOMIAJIMH MOBEPXHOCTEH U 00bEMaMHUIOAOOHBIX TE;

n300paxarh U3ydaemble (PUTYphl OT PYKH U ¢ IPUMEHEHUEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UIyp: BUI CBEPXY,
cOOKy, CHU3Y, CTPOUTh CEUCHHS TEJI BPALCHHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH u peoOpa3oBHIBATH MH(POPMALIMIO0 TPOCTPAHCTBEHHBIX
reoMeTpHUECcKUX GUrypax, NpeACTaBIEHHYIO Ha YepTexaxX U PUCYHKaX;

OIIEPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH JIEUCTBUS CIIOKEHUS BEKTOPOB, BEIUMTAHMS BEKTOPOB M YMHOXEHUS BEKTOpPA HA YHCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

IPUMEHSTH IPABUIIO ApAJUIECTIEIUIIENA;

ONEPHUPOBATh IMOHATUSMHU: JIEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJd MEXAY BEKTOPAMH, CKAJISPHOE IIPOU3BEIECHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxXOJIUTb CYMMY BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEKAY BEKTOpPaMH, CKaJIIpHOE
IIPOU3BEJICHNE, PACKIAABIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUNIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPIUHAT;

OPUMEHATh TeoMeTpuyeckre (akThl JUI PEIICHUS CTEPEOMETPUYECKHX 3a]ad, MPEAroarariuiux
HECKOJIBKO IIaroB pEIICHMs], €CIIU YCJIOBUS NMPUMEHEHHS 3aJlaHbIB IBHOU (hopMme;

pemaTs IpoCTeNIne FeOMETPUYECKUE 33141 HAa IPUMEHEHHUE BEKTOPHO- KOOPAMHATHOIO METOA;
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pemarh 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKHUX OTHOIIEHHWH M HaXO0XJIEHUE T€OMETPUUYECKUX
BEJIMYMH 10 00pa3liaM WU aJrOPUTMaM, MPUMEHSST U3BECTHBIEMETOJbI MPU PEIICHUH CTaHIAPTHBIX
MaTEeMaTUYeCKHUX 3a/1a4;

NPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA M ANEKTPOHHO- KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPH
peUIEHUN CTEPEOMETPUUYECKUX 3a]1aY;

NPUBOAUTH TMPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJIE M JKU3HU, PACIO3HABATH
MPOsIBIIEHUE 3aKOHOB FT€OMETPHUH B UCKYCCTBE;

IPUMEHSTH [OJIyYeHHbIE 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh peaibHble CUTYalluu U MPUMEHSTh
M3YYCHHBIE MOHATHUS B IPOLIECCE MOUCKA PEIIeHUsI MaTeMaTuuecKu chOpMyIUPOBAHHOMN MPOOIEMBI,
MOJIETIHPOBATh pealbHbIe CUTYAIl[MHHA SI3bIKE T€OMETPUH, UCCIIEA0BATH TOCTPOCHHBIE MOJIENIU C
MCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeOpeM, arrmnapara aareOpbl, peuiaTb NpakTHYeCKue
3a/1a4u, CBSI3aHHBIE C HAX0XK/ICHUEM IeOMETPUUECKUX BEJIMYHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanmue pazaesa Koauuec (OcHOBHOE cofep:kaHue OcHOBHBIE BU/bI 1€SITEJILHOCTH
(TeMbI) Kypca TBOYAaCOB 00y4aroIuXxcs
BBenenue B crepeoMeTpHI0 10 OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA, AKTYaJIU3MPOBATh (DaKThl U METOIBI

npsiMasi, TNIOCKOCTb, TPOCTPaHCTBO. [IpaBuiia
M300paKeHISIHA PUCYHKAX: H300paKeHHUs
[UIOCKOCTEH, TTapalIeIbHBIX MPSMbIX
(OTpEe3KOB), cepeIMHBI OTPE3Ka.

[ToHsTHS: IEpeceKaIOIINecs

MJIOCKOCTH, TIEPECEKAIOIINECS IPSIMAsH
MIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300paKeHHe MHOTOIPAaHHUKOB Ha
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX.
HauanbpHbie CBEICHHS 0 KyOe U
MUupaMuie, X pa3BEPTKU

1 Mozenu. CedeHrss MHOTOTPaHHUKOB.
[TorsiTHE 00 AKCHOMATHYECKOM TTOCTPOSHUHN
CTEPEOMETPUU: aKCHOMBICTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

MIAaHUMCETPUHU, PCIICBAHTHBIC TCMC.

IMosay4yaTs npencTaBieHUs
0 MIPOCTPAHCTBEHHBIX (PHUTypax, pa3oupaTh
pOCTeIre MpaBuIan300paskeHUs AITHX

¢buryp.

Pacno3zHaBaTh MHOTOIPaHHUKH,THPAMUY,
KyO, Ha3bIBaTh UX JJIEMEHTBHI.

/le1aTh pUCYHOK KyOa, MUPaMU/IbI,HAXOUTh
OLIMOKN B HEBEPHBIX U300pAKEHUSX.
3HAKOMHTBCS C CEUCHUSIMY,

C METOZOM CJIEJIOB; UCIIOIb30BaThAJISA
[IOCTPOEHHSI CEYEHUSI METOJL CJIEZOB, KPATKO
3aMMChIBaTh MATUITOCTPOCHUS CEYSHUSI.

Pacno3HaBaThb BUJ CCUCHUS M OTHOIIICHUM, B
KOTOPBIX CE€UYEeHUE ASTUT pedpa Kyda, HaXOTUTh
TIOIIAIHCCUCHHUS.

Hcnoab30BaTh MoJ00ME TPU PEIICHUN

3a7a4 Ha MOCTPOEHUECEUCHU .

3HAKOMHUTLCS C AKCHOMAaTHYECKUM
[MOCTPOEHUEM CTEPEOMETPUH,

C aKCUOMAaMH CTCPCOMCTPUHUN

N300pamxkarh NpsIMYIO U INIOCKOCTHHA PUCYHKE.
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CJIC/ICTBUSIMU U3 HUX.
NaarocTpupoBaTh aKCHOMBIPUCYHKaMU
U IpUMepamMu

U3 OKpY’Karolei 00CTaHOBKHU

[IpsiMble 1 TIIOCKOCTH B 12 B3anMHOE pacIioyoKeHUEe NPsIMbIX B AKTYaJIU3UPOBaTh (DAKTHI U METOIBI
[IPOCTPaHCTBE. [IPOCTPAHCTBE: IIepeceKaroIuecs, [UIAaHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOAUTH
[TapannenbHOCTh NPSIMBIX U napajielIbHbIe U CKPEIIUBAIOLINECs QHAJIOTHH.
[JIOCKOCTEN [IPSIMBIE. IlepeyncJsiTb BO3MOXHBIE CIIOCOOBI
[ lapaju1eIbHOCTB NPAMBIX [PACITOJIOXKEHUS IBYX MPSAMBIX
1 INIOCKOCTEN B IPOCTPAHCTBE: B [IPOCTPAHCTBE, NIUIIOCTPUPOBATh NXHA
[apajuleIbHbIE PSAMbIC [IPUMEDPAX.
B [IPOCTPAHCTBE; apaJIEIbHOCTBTPEX /laBaTh onpeaeneHne CKpPEUIMBAIOIIUXCS MPSAMBIX,
MPSIMBIX; TAPAJLIEIbHOCT IPSIMON U (hopMyIMPOBATH NPU3HAK CKPELIUBAOIINXCS IPSIMBIX
[JIOCKOCTH. Y TJIBI Y IIPUMEHSATD €T0 IIPU PELICHUH 3a/1a4.
C COHAIPABIEHHBIMH CTOPOHAMH; YT Pacno3zHaBaTh NpU3My, Ha3bIBaTh €E€3JIEMEHTHI.
MEXy IPSIMBIMU B ITPOCTPAHCTBE. CTpouTh CEUeHUs NPU3MBbIHA TOTOBBIX YEPTEKAX.
IMapasuIenbHOCTh IIOCKOCTE: IlepeuncasiTb BO3MOKHBIE CIOCOOBIB3aMMHOTO

HapajuielibHbIE TIIOCKOCTH; CBOMCTBA PACIIOIOKCHIS TIPAMON 1 TIIIOCKOCTH B

MapajuIeIbHBIX MNIOCKOCTEN.

[Tpocreiimne npocTpaHCTBEHHbIE (PUTYpHI HA
MUIOCKOCTH: T€TPasip, KyO,mapasenenurnes;
[MOCTPOEHUE CEUYECHUI

[POCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATIBHOM JKU3HH.

/laBaTh onpenesieHne NapavieIbHOCTH IPSIMOA U
MJI0CKOCTH.

DopMyJIMPOBATH NPU3HAK

MapajIeIbHOCTH IPSIMOM M INIOCKOCTH, YTBEPKJICHUE
0 MPSIMOM NIEPECEUEHHUSI IBYX TUIOCKOCTEH,
MPOXOALINX Yepe3 MapajlIeNIbHbIE MIPSIMBIE.

Pemath npakTuieckue 3aJjaunHa

ITOCTPOECHHUE CEYEHUN MHOTOI'PAHHUKA.

OO0BACHATH ClTydan B3aMMHOTO

[PACIIOJIOKEHUS IIIIOCKOCTEM.

/laBaTh onpeneeHue apayieIbHbIX
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MJIOCKOCTEH; MPUBOANUTH IPUMEPHI U3 PeaTbHON
PKU3HU M OKPY>KaIoLIeilo0CTaHOBKH,
WJLTIOCTPUPYIOIINE MapalIeIbHOCTD
[JIOCKOCTEM.

M cnoJsib30BaTh MPU3HAK MAPATUICTBHOCTH ABYX
[JIOCKOCTEM, CBOMCTBA ITapaJUIEIbHbIX
[JIOCKOCTEHNPY PELLIEHUH 3aa4 Ha IOCTPOCHHUE.
OO0BACHATH, YTO HA3bIBACTCS MapaICIbHBIM
IPOEKTUPOBAHUEM U KaK BBIIOTHSIETCS
POCKTHPOBAHNE(PUTYP HA TIIOCKOCTb.
N300paxaTh B mapauiebHOUITPOCKIIUU
[pa3IMYHbIC TEOMETPUIECKHE (PUTYPHI.
MojaenupoBaTh peanbHbIE CUTYallMUHA S3bIKE
FEOMETPUH, UCCIIEIOBATh IOCTPOSCHHBIE MOJICIH
C MCTIOJIb30BaHUEM T€OMETPHUECKUXITOHITHH.
Mcnosib30BaTh Ipy pEeIICHUH 3a7aqHa
MOCTPOEHHE CEUECHUH MOHATHE TTapaJJIeTbHOCTH,
MPU3HAKW U CBOMCTBA MapaljieIbHBIX MPSIMbBIXHA
[JIOCKOCTH

[IepneHIUKYISIPHOCTD NIPSIMBIX U
IJIOCKOCTEN

12

[ lepnieH IUKyYIAPHOCTD IPSAMOi

Y IJIOCKOCTH: NMEPIICHINKYJISIPHBIE NIPSIMBIE B
[IPOCTPAHCTBE, IIPSMBIC MapAILICIIbHBIE U
MEPIEHAUKYJIAPHBIEK INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTH IPSIMOU

Y IJIOCKOCTH, TEOpEMa O IPSAMOM
MEPIEHANKYIIIPHON IIIIOCKOCTH
[lepneHaUKyIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH J10 INIOCKOCTH, PACCTOSTHUE OT
MPSMOM JT0 TNIOCKOCTH

AKTYaJIU3UPOBATh (DAKTHI U METO/IbI
[JIAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJUTH
QHAJIOTUU.

OO0BbACHATH, KAKOH YroJl Ha3bIBAETCAYTIIOM
MEXKy IepeCeKaroUMUCS NIPSIMbBIMU,
CKPELIMBAOIINMUCS

MpsIMBIMU B ITpocTpaHcTBE. JlaBaTh
onpeaeJieHHe IepIeHIUKYIIPHBIX

IPSIMBIX M IPSIMOM, EPIIEHANKYJIIPHONK
[JIOCKOCTH.

HaxoauThb yrisl MEXIY

CKPELIMBAIOILUMHUCS MPSIMBIMU B KyOeH MupaMu/e.

IIpyBOAMTL NpPHUMEPBI U3 PEATbHOU KU3HU H
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OKpy’Karoliel 00CTaHOBKY, WIUTFOCTPUPYIOLIHE
[EPIECHIUKYJIAPHOCTD IPSIMBIXB
[TPOCTPAHCTBE U NEPIEHANKYIISIPHOCTD
MPSIMOMK INIOCKOCTH.

DopMyJIMPOBATh NIPU3HAK
MEPIECHIUKYJIAPHOCTA IPSAMOU U

[JI0CKOCTH, IPUMEHSTH €T0 HAIIPAKTHUKE:
00BSICHATH IEPIICHIUKYISPHOCTH pedpa

Ky0a ¥ TMaroHaju ero rpaHu, KOTopas ero

HE COJEPKUT, HAXOAUTH JJIMHY JUaroHaiu
KyOa. BerunciasaTe BbICOTYIIpaBUIIBHON
TPEyroJbHOM U IPaBUIbHOU
YEeTHIPEXYTOJIbHONIIUPAMU/L 110 AJIMHAM
p&odep.

PemaThb 3a1a4n Ha BBIYMCIICHUS, CBA3AHHBIE C
MEepIEeHIUKYISPHOCTHIONPSIMON U TUIOCKOCTH,
C UCII0JIb30BAHUEM TIPU PELICHUU
MJIaHUMETPUYECKHUX (AaKTOB

1 METOJIOB.
OO0BACHATD, YTO HA3LIBAIOT

MEPIEHANKYIISIPOM U HAKIIOHHOM U3 TOYKH K
IJIOCKOCTH; MPOEKIMEH

HAKJIOHHOH Ha ITOCKOCTh. OOBICHATE,YTO
Ha3bIBACTCS PACCTOSTHUEM:

0T TOYKH JI0 TUIOCKOCTH; MEXKy NapajieIbHbIMUA
IJIOCKOCTSMU; MEKAYIIPSIMOM U ITapajuIeIbHOMN el
IMJIOCKOCTBIO; MEXKITY

CKpeluBaomumMucs npsimbivu. Haxoauts 31u
[PACCTOSTHUS B IPOCTHIXCIIyYasiX B Ky0Oe, mupamusie,
Mpu3Me.

MoaeMpoBaTh peaIbHbIE CUTYyallMUHA SI3bIKE

rC€OMETPHUH, UCCIICAOBATH ITIOCTPOCHHBIC MOACIIN
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C MICIIOJIb30BaHMEM I'€OMETPHYCCKUX ITOHSATHH.
HMcnoab30BaTh NIPpH PEIICHUH 3a/1a4 Ha TIOCTPOCHHE
ceueHuit Teopemy IIudaropa, cBoricTBa
PSIMOYTOJIBHBIXTPEYTOJIbHUKOB

Y Ti1bl MEXY NPSIMBIMU U 10 'YTIIBI B IPOCTPAHCTBE: YIOJl MEXKAY MPAMON  |AKTYaJIU3HPOBATH (DAKTHI 1 METO/IbI
IMJIOCKOCTSIMH 1 IJIOCKOCTBIO, IlBpraHHBIfIYFOH, MIIAaHUMCTPHUH, PCIICBAHTHBIC TEME, IPOBOAUTH
IMTUHEWHBIN yroJl ABYTPAHHOTO yTJa. AHAJIOT M.

[ lepneHAMKYISIPHOCTD MIJIOCKOCTEM: JlaBaThb olpeeleHne yIiIa Mex 1y IPSIMOH 1
TIPU3HAK ICPIICHAMKYIPHOCTH IBYX [1JIOCKOCTBI0, (POPMYJIMPOBATh TEOPEMY O TPEX
fuiockocted. Teopema o Tpex MEPIICHIUKYIISIpaX U 00paTHYIO K HEH.
HeprictiyLipax HaxoauTtsb yros Mexzay NnpsiMou u

MJI0CKOCTHIO B MHOTOTPAHHUKE,PACCTOSTHUE

OT TOYKHU JI0 IPSAMOI Ha INTIOCKOCTH,

MCIIOJIB3YSI TEOPEMY

0 Tpéx mepneHaukynspax. [IpoBoguTeHa ueprexe
MEePIEeHIUKYISIP: U3 TOYKHHA IPSAMYIO; U3 TOYKH Ha
MJI0CKOCTb.

/laBaTh ornpesiesieHne ABYTPpaHHOTOYyTiIa U ero
peMeHTOB. OOBSACHATH PABEHCTBO BCEX

IMTMHEWHBIX YTJIOB JBYTPAHHOTO YIJIA.

Haxoauth Ha 4epreke ABYTPAHHBIA yroJl IPH
peOpe mupaMuibl, MPU3MBI, apajuieenunena.
[JIOCKOCTSIMU.

/laBaTh onpeneieHue

n ¢opmMyaHpoBaTh NPHU3HAK B3aWMHO
[EePIEH UK YIISIPHBIXIITIOCKOCTEH.

HaxoanThb yribsl MeXIy MJI0CKOCTSIMUB KyOe U
[UpaMuUzeE.

Hcnmoan3oBaTh IIpHU PEIICHHUH 3aJTaYOCHOBHBIC
TE€OPEMBI U METO/bI INIAHUMETPHUH.
MoaeJMpoBaTh PEAIbHBIC CUTYAlMUHA SA3bIKE
TCOMETPHH, HCCJIEN0BATH TIOCTPOCHHBIE MOJEIIN
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C UCII0JIb30BAHNEM I€OMETPUUECKUXITOHITHH.
Hcnonb3oBaTh 1pU  pEIIEHMH  3a7a4  Ha
[IOCTPOEHUE CeYeHUN COOTHOULICHUSA B
[IPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[loHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI MHOTOI'PaHHHUKA,

BBIITYKJIBIC 1 HEBBIITYKJIBIE MHOT'OI'PaHHHUKH,

pa3BEéPTKAa MHOTOTPAHHHKA.

IIpu3ma: n-yrosbHas pusMa; rpaHu

1 OCHOBAHUS NMPHU3MBIL; IpsiMasi U
HAKJIOHHAs IIPU3MBbI; OOKOBast

1 TI0JIHAs! IOBEPXHOCTh MPU3MBI.

[ lapaymenenunen, IpsIMOYIOJIbHBIN
napaesienune]] U ero CBoucTaa.
[Tupamua: n-yrojapHas NMpaMuAa,rpaHu
M OCHOBaHUE NMUPaMUJIbl; OOKOBas U
M0JIHAsl TIOBEPXHOCTh

MPAMU/JIbI; TPaBUIIbHAS U yCEUEHHAs
nyupamMua.

(DNIEMEHTBI IPU3MbI U TUPAMUJBI.

[ IpaBHIIBHBIE MHOTOIPAHHUKH: ITOHATHE
[IPABUJIBHOTO

MHOTOTpaHHHKA; MPaBUJIbHAS MPU3Ma U
MpaBUIbHAs UpaMuU/Ia; MpaBUIIbHAS
TpeyrojbHas NupaMuaa

U TIPaBWJIBHBINA TETpa’ip; KyO.
[IpencraBieHue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa’Ip, J0AEKadAPU
MKOCadIp.

CUMMETpHS B IPOCTPAHCTBE: CUMMETPUS

OTHOCHUTCIIBHO TO‘IKH,HpHMOﬁ, IIJIOCKOCTH.

AKTYaJIU3UPOBaTh (DAKTHI U METOIBI
[UIAaHUMETPHH, PEJIEBAHTHBIC TEME, NIPOBOJAUTH
AHAJIOTHH.

/laBaTh onpeaesieHne napauieienunesa,
pacno3HaBaTh €rOBU/IbI U U3y4aTh CBOMCTBA.
/laBaTh onpezeneHue NupaMuibl,

Pacno3HaBaTh BUJbI IUPAMUL,
(opmysmpoBaTth cBolicTBa pédep,rpaneii u
BBICOTHI TPABUJIBHOM MUPaMHU/IbI.

Haxoauthp 11011a/ib MOJIHON

1 OOKOBOI MOBEpXHOCTH NnupaMu/sl.JlaBaTh
omnpeaeeHue yCEUYEHHON MUPAMUbI, HA3bIBATh
€€ DJIIEMEHTHI.

DopMyJIMPOBATH TEOPEMY

0 IJI01aA1 OOKOBOM MOBEPXHOCTHU MPAaBUIBLHOM
yceu€HHOM nupamusl. Pemars 3a1aun Ha
BBIYMCIICHUE, CBA3aHHBIE C MIUPAMUIAMU, a
TaKXke3aJaul Ha MIOCTPOCHHE CEUEHUN.

/laBaTh onpenesieHue IpuU3MBbl,

Pacmno3HaBaTh BUAbI IPU3M, H300pPaxKaTh
npu3Mbl Ha yepTexe. HaxoauTs miomaib
MOJIHOM UM OOKOBOM MOBEPXHOCTU MPU3MBI.
M3y4aTh COOTHOIIECHUS Diepa Jisl uucia
p&0ep, TpaHel U BEPITMHMHOTOTPAHHHKA.

M3yuaTh BUIbI TPABUIbHBIX
MHOT'OI'PpaHHUKOB, UX HAa3BAHUSAN
KoJIM4eCcTBO rpaneil. U3yyarp
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DJIEMEHTHl CHMMETPHUH B ITUpaMUIaX,
napajuiejenuneaax, npaBuiIbHbIX
MHOTOIpaHHUKaX. BeIUuCIeHNE 3JIEMEHTOB
MHOTOTPaHHHUKOB: p&0pa, TMaroHau, YIJIbl.
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
MOBEPXHOCTU MIPSIMON TIPU3MBI, TUIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
npsMoit mpu3mbl. [Inomans 6oxoBoi
MOBEPXHOCTH W TTOBEPXHOCTHU IIPABUIBHOM
MUPAMHJIBI, TEOpEMa O TUTOMIAIA OOKOBOM
MOBEPXHOCTH YCEUEHHON MUPaMUIbI

CUMMETPUIOMHOIOI'PaHHUKOB.

OO0BACHATH, KaKHe TOUYKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENILHO JAaHHOW TOYKH,
MPSIMOMUIIN IJIOCKOCTH, YTO HAa3bIBAIOT LIEHTPOM,
OCBHIO WJIM TUIOCKOCTHI0 CHMMETPUHU (DUTYPBHI.
[IpuBOIMTHL NPUMePHI CUMMETPUYHBIX (QUTYD B
APXUTEKTYpE,TEXHUKE, IPUPOJIE.
MopenupoBaTh pealbHbIE CUTYallUNHA SI3bIKE
FEOMETPUH, UCCIIE0BATh IOCTPOSCHHBIE MOIETN
C UCTIOJIb30BAHUEM T'€OMETPUUECKUXITOHITHIA,
MCIIOJIB30BaTh MMO00Me MHOTOIPaHHUKOB

O0BbEMBI MHOTOI'PAaHHUKOB

[Moustue 06 00BéMe. O0OBEM
[TUPAMH/IBI, TPHU3MBI

AKTYaJIU3UPOBATH (DAaKTHI U METOIBI
[UTAHUMETPHH, PEJICBAHTHBIC TEME.
O0BCHATD, KAK U3MEPSIOTCS 00BEMBI TEI,
MPOBO/ISI AaHAIIOTHIOC U3MEPEHUEM TUIOIIa e
MHOTOYTOJILHUKOB. @OPMYJIHPOBATH
OCHOBHBIE CBOICTBA O0OBLEMOB.

N3y4aThb, BLIBOAUTE GOPMYJIBI

00BbEMa IPSIMOYTOJIBHOTO

rapajuieJenuIe a, Ipu3MbIu

[MAPAMU/IBI.

Bbruncasite 005EM NPU3MBI U TUPAMHJIBI IO UX

piieMeHTaM. IIpuMeHATH 00BEM I pereHHs

CTEPEOMETPUYECKHX 3aJa4 U JIJIs1 HAaXOXKICHUS

FEOMETPUYECKHUX BEJINYHUH.
MoaeanpoBaTh peasibHbIE CUTYalluNHA S3BIKE
T€OMETPHUH, HCCIEAO0BATH IIOCTPOCHHBIE
MOJIEJIN C UCIOJIb30BaHUEM I€OMETPUUECKUX
MTOHATUI

[loBTOpEHME: CEUECHUS,

[TocTpoeHune ceueHuB

CTpouTh ceyeHre MHOTOTPAaHHUKaMETO10M
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pacCTOAHUA U YIJIbI

MHOIOTpaHHUKE.
BbluncieHne pacCTOSHUN: MEXKY IByMsI
TOYKAaMHU, OT TOYKHU 1O NMPSMOM,0T TOYKH 110
MJI0CKOCTH; MEXTY

CKPELIMBAOIINMUCS MPSIMBIMH.
BblunciieHNE YITIOB: MEXKIY
CKPELIMBAIOIIMMUCS TIPSIMBIMH, MEXK]TY
[PSIMON U TJIOCKOCTbIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEKIYIIOCKOCTSAMU

CJIEJIOB.
/laBaTh onpejeeHHe PACCTOSIHUSMEKTY
(burypamu.

Haxoauthb paccTosiHHE MEXIY

rapajyieIbHbIMU IUIOCKOCTSIMH,

MEK]y IIJIOCKOCTBIO U MapajuieIbHONEN PSAMOM,
MEXTY

CKpEIIUBAIOIIUMHUCS TPAMBIMU. CTPOUTH
VIMHEWHBIN YTOJ1 IBYTPAaHHOIO YIJIa Ha

yepTexe

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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JIuct cormacoBanus k moxkymenty Ne 37 ot 27.10.2023
HNunumarop cornacoanusi: Baneesa ®@.M. 3am.1upekropa
CornacoBanue nHUIUUpPoBaHo: 27.10.2023 12:21

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mupcuanosa I A. 27.10.2023 - 12:23
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