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IMNOACHUMTEJBHAA 3AIIMCKA

BaxxHOCTH yueOHOTO Kypca reOMETPUH Ha YPOBHE CPEAHETO OOITIET0 00pa30BaHUS
0oOyCIIOBJIEHa MPaKTUYECKOM 3HAYUMOCTBIO  METANpEAMETHBIX U  MPEAMETHBIX
pe3ysibTaToB  OOY4YeHHs] TE€OMETPUM B  HANpPABJICHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOydaromuxcsi, ¢GopMUpOBaHHUS (PYHKIIMOHATHLHOW MAaTEMaTHYECKOW TPaMOTHOCTH,

U3YYCHUSI JIPYTUX Y4YEOHBIX IUCIUIUIMH. Pa3BuTHe y 00ydarommuxcs MpaBHIbHBIX
MPEICTABICHHA O CYIIHOCTH U TPOUCXOXKICHUM T'E€OMETPUYECCKHX aOCTpPaKIUH,
COOTHOIIIEHUH PEATbHOTO W HJEaJIbHOT0, XapakTepe OTPaKeHUS MaTeMaTH4eCKOM
HAyKOW  SIBJIGHMM W MPOILECCOB  pEalbHOTO  MHpa, MeCTe€  TI'eOMETpPUU
B CHCTEME HayK W POJM MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM MO3HAHUU
U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOT'O MUPOBO33PEHHUS 00YyUaIOIIHNXCS,
a TaKKe Ka4eCTB MBIIUJICHUS, HEOOXOIMMBIX JIJISl aIaNTallik B COBPEMEHHOM OOIIECTBE.
['eomeTpus siBII€TCS OJHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPETHETO 0OIIEro
o0Opa3oBaHMs, TaKk Kak O0O0ECIeYynBaeT BO3MOXKHOCTh M3YyUCHHUS KaK JUCHUTLINH
€CTECTBEHHO-HAYYHOW HAIMIPABJICHHOCTH, TaK U TYMaHUTAPHO.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TP  U3YYEHUU OOyYarOIUMUCS
MOHATUMHBIX OCHOB T'€OMETPUHM M MOCTPOCHUU IIETOYKH JIOTMUECKUX YTBEPKICHUI
B XOJI€ PEIICHUSI TEOMETPUUECKUX 3a]1a4, YMEHHE BBIJIBUTATh U ONPOBEPTaTh FUIIOTE3bI
HEIOCPEJICTBEHHO HMCIOJIb3YIOTCS MPU PEIIEHUU 33Ja4 €CTECTBEHHO-HAYYHOTO LHUKIIA,
B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JIacTAX AEATENBHOCTH YenoBeka. OpueHTaus YelI0BeKa BO BPEMEHH U IPOCTPAHCTBE
— HEOOXOJUMOE YCIIOBHE €r0 COILMAIBLHOTO OBITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO
MHpa, YCIOBHE YCIENTHOTO MMO3HAHUS U aKTUBHOTO TTPeo0pa3oBaHus JEHCTBUTEILHOCTH.
OnepupoBaHu€ MTPOCTPAHCTBEHHBIMU 0O0pa3zaMHu OOBEIUHSIET pa3Hble BHUIbI y4eOHOM
U TPYJIOBOU JEATEIIBHOCTH, SBJISETCS OJHUM U3 MPOQPECCHOHATHLHO Ba)KHBIX KauyeCTB,
MOATOMY aKTyalibHa 3ajada (OpPMHUPOBAHUA y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUAHOCTA OOPA3HOTO MBIIUICHUS — CYIECTBEHHOIO KOMITOHEHTA
B IMOJIFOTOBKE K MPAKTUYECKOU AESITEIbHOCTH IO MHOTHM HaIpaBJICHUSIM.

Llens ocBoeHMsI mporpaMmMbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE
o0yueHus — 0611e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PA3BUTHE O0YUAIOIINXCS Yepes
oOecrieueHne BO3MOXKHOCTH TPUOOPETEHHS] M MCIOJb30BaHUS CUCTEMATUYECKUX
TCOMETPUYECKUX 3HAHWA W JEHCTBUMA, CHENU(PUYHBIX TEOMETPHUH, BO3MOKHOCTHU
YCIEUIHOTO TPOJODKEHUsT 00pa30BaHUs IO CHEIUAIBLHOCTSAM, HE  CBS3aHHBIM C
MIPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[IpuopureTHBIMU 3a7a9aMi OCBOSHHUS ydueOHOTO Kypca «['eomerpun» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisiroTCS:



dopMHpoBaHUE TPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOU KYyJIbTYpPbI
Y OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

dbopMHpoBaHUE TMPEACTABICHUS O MHOIOTPAaHHUKAX W TeJaxX BpAICHUS Kak
0 BOXKHEUIIIMX MAaTEMaTUUECKUX MOJIETISX, MO3BOJIIONINX OMUCHIBATh U U3y4YaTh pa3HbIC
SBJICHHSI OKPYKaIOLIEro MUpa;

dbopMHpoBaHrE YMEHHUS pacliO3HaBaTh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MUpPE
MHOTOTPaHHUKH U TeJIa BpallleHUS;

OBJIAJICHUE METOJAMHM pElIeHUs 3aja4 Ha TOCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUs OIepUPOBATh OCHOBHBIMU MOHSATUSIMU
0 MHOTOTPaHHUKAX U TeJlaX BpPalleHUs U X OCHOBHBIMH CBOMCTBAMU;

OBJIAJICHUE AQIFTOPUTMAMM PEUICHUS OCHOBHBIX THIIOB 3aja4, (OpPMUPOBAHUE
YMEHHUSI TMPOBOJUTH HECIOXHBIE JOKA3aTEIbHBIE PACCYKICHHUS B XOAE PELICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTU MBITILICHNUS,

(opmupoBanre GPyHKIUOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON Tr€OMETPHUH: YMEHUE
pacno3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallMAX W NPU H3YYCHUU APYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEd W 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
F€OMETPUM M  CO3[aBaTh T[EOMETPHUYECKHE MOJENIH, TMPUMEHSTh OCBOCHHBIN
F€OMETPUYECKUN  ammapaT [jis pPElIeHUs M[PAaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATH U OLICHUBATh MOJYyYEHHbBIE PE3YJIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO MPOTPAMMBI 10 TEOMETPHUU SIBJISIETCS BKIIIOUEHHE B
KypC CTEPEOMETPUM B HAYAJIE €r0 U3YUYEHHUS 33]]a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUS, W OMNpPEAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOT0 U MPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIUPYET
MPOTEKAHUE HWHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K JaJbHEUIIEMY H3yYCHUIO
IIpeIMeTa.

[Ipennourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHHsl, TO €CTh
TEOPETUYECKUE 3HAaHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3zBuTre mNpPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
oOyyarolmuxcsi B Kypce CTEpEOMETpUM TPOBOJUTCS 3a CUET pelIeHUs 3ajad Ha
CO37laHUE TTPOCTPAHCTBEHHBIX 00PA30B M 3a/1ay Ha ONEPUPOBAHKUE TIPOCTPAHCTBEHHBIMU
oOpazamu. Co3nmanue oOpaza TIPOBOJUTCS C OMOPOM HA HArISAHOCTh, a
omepupoBaHUE O0pa3oM — B YCJIOBHUSX OTBJICYCHHS OT HATISAHOCTHU, MBICICHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COJIEPKaAHUS.

OCHOBHBIMH  COJIEpXKATEIBHBIMH JIMHUSIMU ydeOHOro kypca «['eomerpusi» B
10-11 «maccax sBisitores:  «MuororpanHukuy, «lIpsMble W TIJIOCKOCTH B
mpocTpaHcTBe», «Tena BpameHus», «BeKTopsl W KOOPAWHATHI B TMPOCTPAHCTBEN.
@opMHUpPOBaHUE JTOTUUECKUX YMEHUN pacHpeiessieTcsi He TOJIbKO IO COJIepKaTeIbHbIM
JIMHUAM, HO U 10 Toj1aM 00y4eHHUs Ha YPOBHE CPEHEro 00111ero oopa3oBaHHmsL.



Copepxanre  00pa3oBaHUs, COOTBETCTBYIONEE MPEAMETHBIM  pe3yibTaTaM
OCBOCHHS TIPOTPaMMBl II0 TEOMETPHH, paACIpEACICHHBIM TI0 ToJaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI OBJIQJICHUE T'€OMETPHUUYECKUMHU TMOHSATUSIMHU
¥ HaBBIKAMHU OCYIIECTBIUIOCH MOCIEAOBATEIbHO M TOCTYMATEIbHO, C COOIIOJACHUEM
MIPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBHIC 3HAHMS BKIIOYAJIUCh B OOIIYIO CHCTEMY
TE€OMETPUUYECKUX TPEJCTABICHUN OOYJarOIIUXCs, pacIIupss W Yriyomsis ee, oOpasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

OO1iee 4nCiIO 4acoB, peKOMEHAOBAHHBIX JJI U3y4eHHUs yuyeOHOro Kypca
«I'eomerpusi» — 102 gaca: B 10 kmacce — 68 yacoB (2 waca B Hexemo), B 11 kimacce —
34 yaca (1 4ac B HefieINIO).

COAEPKXAHUE OBYYEHUA
10 KITACC

HpHMI)Ie " INIOCKOCTH B IIPOCTPAHCTBC

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[loHsiTHE 00 AKCMOMATUYECKOM IOCTPOEHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
[apajulesIbHBbIE U CKpeLMBarouecs npsamele. [lapamieabHOCTh NPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapajulelIbHbIE IIPsSMbIE B IMPOCTPAHCTBE, I[APAJUIEIBHOCTh TpPEX
MIPSIMBIX, TAPAJUIENBHOCTD MPSMOU U INIOCKOCTH. Y TJIbI C COHAIIPABICHHBIMA CTOPOHAMM,
YIOJl MEXKy IPSAMBIMUA B IIPOCTPAHCTBE. IlapaninenbHOCTh MIIOCKOCTEN: MapaljieIbHbIE
IJIOCKOCTH, CBOMCTBA NapajuIeNIbHBIX IUIOCKOCTEW. lIpocTeilimme npocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTU: TETPa’Ap, KyO, napajuiesenune 1, HOCTPOEHUE CEUEeHUH.

IleprieHIMKYISAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE IIPSMbBIE B
IIPOCTPAHCTBE, NMPSAMbBIE MapAJLICIBHBIE U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHAUKYIISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MPSIMOM IMEPHECHAUKYISIPHOU
IJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YTOJ MEKIY MPSMOU U IJIOCKOCTBIO, ABYTPAaHHBIN
YTOJI, TMHEWHBIA yroJl ABYIPAHHOTO yria. [leprneHauKkynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM A0 IMJIOCKOCTH, MPOEKUUs (PUrypHI
Ha IJIOCKOCTb. [lepneHInKyIApHOCTD INIOCKOCTEN: MPU3HAK NEPIEHAUKYIISPHOCTH JBYX
IIOCKOCTEN. Teopema 0 Tpex NEPHEHIUKYIISpax.

MHororpaHHuKH

[loHATHE MHOTrOrpaHHHKAa, OCHOBHBIE JJIEMEHTBl MHOIOTPAHHHKA, BBITYKJIBIE
Y HEBBITYKIbIE MHOTOIPAHHUKH, pPa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, FpaHd U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAs TPU3MBbI, OOKOBAsI U MOJIHAS
IIOBEPXHOCTh MNpusMbl. [lapannenenunen, NpsAMOYIrOJIbHBIA NapaJuICICHUINE] W €ro
cBoiicTBa. [lupamuna: n-yroipHas nupamujia, rpaHd U OCHOBaHWE MUPAMUIbI, OOKOBas
Y TIOJIHASI TIOBEPXHOCTh NMUPAMHUJIBI, MPABUIIbHAA U YCEUCHHAs MUpaMuIa. JJIEMEHTHI
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npu3Mbl W nupamujbl. [lpaBuUsIbHBIE MHOTOIPDAHHUKH: TIOHSATHE MPABHIIBHOIO
MHOTOTpaHHUKA, TMpaBWibHAs TMpuU3Ma M TpaBWiIbHAs MNHpPaAMUJA, MPaBUIbHAS
TpPEYyroJibHas MUpaMUJia ¥ MPABWIBHBIN TeTpasp, KyO. [IpeacTtaBnenne o mpaBUIbLHBIX
MHOTOTPAaHHHUKAX: OKTadIp, NOAEKadap u nkocadap. CedeHus MPU3MbI U THPAMUJIBIL.

CummeTpust B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUU B THPAMHIAX, MapaJljIe/IeIuIe1ax, MPaBUIbHBIX
MHOTOTpaHHUKaX.

Boluucienue 3j1eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaronanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAh OCHOBaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU mpu3Mbl. [1no1ans O0KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH TPABWIBHOW MHPAMHUJIBI, TEOPEMa O IUIOMIAA YCECYCHHOW MUPAMUIBI.
[Tonsitue 06 06beme. OOBEM TUPAMUIBI, TPU3MBI.

[TomoGupie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXKAY — TUIOIIAISIMH
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEl.

11 KITACC

Tena BpareHus

[Hunusapuyeckas MOBEpXHOCTh, 00pa3yrolire UIHHAPUIECKON MOBEPXHOCTH, OCh
MATUHAPUYECKOH ToBepXHOCTH. [lmmuHap: ocHoBaHWsS W OOKOBas IMOBEPXHOCTb,
oOpasyrolias U 0Ch, IJI0IIaAb OOKOBOUM U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3ylolue KOHUYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON MoBepxHOCTH. KOoHyC: OoCHOBaHME W BepIMHA, 00pa3yrolas u
OCb, MJIONIA/Ib OOKOBOM M TMOJIHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: OOpa3yrouiue u
BBICOTA, OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, 1uaMeTp, IIoaab moBepxHoctu chepsl. Bzanmuoe
pacnoJiokeHue cepbl U MII0CKOCTH, KacaTellbHas MII0CKOCTh K cepe, ruoniaab chepsl.

N3o00pakeHue e BpalieHus Ha IIIOCKOCTH. Pa3BepTka HUIMHApPA U KOHYCA.

KomOuHanuu Ten BpaiieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIN
okoJ10 cpepsl, chepa, BOucCaHHASI B MHOTOTPAHHUK, UJIU TEJIO BPaIllCHHUS.

[Tonsatue 06 oobeme. OCHOBHBIC CBOMCTBA 00BEeMOB Tei. Teopema 00 oObeme
MPSIMOYTOJIBHOTO Tapajuiefienunesa u cieactsus u3 Hee. OO0beM HUIMHIpA, KOHYyCA.
O06beM mapa u iomaab cepsol.

[Tonoonsie Tenma B  mnpocTpaHcTBe. COOTHOLIGHHUS MEXAY  IUIOMIAASMU
MMOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEI.

Ceuenusi uunuHapa (DapaJuleIbHO W MEPHEHIUKYJISIPHO OCH), CEUYEHHUS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHHUS Iapa.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

BeKTOp Ha IIJIOCKOCTH M B IPOCTPAHCTBC. CrnoxxeHrue W BBIYMTAHUEC BCKTOPOB.
YMHOXEHHE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa IIO0 TpEM HCKOMINIIAHAPHBIM

BekTopaM. llpaBuio mapamnenenunena. Pemienue 3anay, CBSI3aHHBIX C MPUMEHEHUEM
)



IpaBuJ JEUCTBUN ¢ BeKTOpamu. IIpsMoyrosbHas cucremMa KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelmme 3anauu B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaAMHU.
CkansipHOE IIPOM3BEICHUE BEKTOPOB.  BBIUMCIEHHME YIVIOB MEXIy MNPSIMBIMA H
IJIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBINA METO/T ITPH PEILICHUN T€OMETPUYECKUX 3a1a4.

[TPEJMETHBIE PE3VYJIbTATDI

K koniy o6yuenus B 10 kiiacce 00yJaronuiics MoIyduT CIeIyIOMUe MpeIMETHbIC
pe3yIbTATHI:

OTIEPUPOBATH MOHATHIMU: TOYKA, IPSIMasi, TUIOCKOCTH;

NPUMEHATh AaKCHOMBI CTEPEOMETPHH U CIEACTBUS W3 HHUX TMPU PEUICHUU
reOMETPUUYECKUX 3a/1a4;

OIEpUPOBATh TMOHSATHUSIMU: TAPAUICTBHOCTh U TEPHEHIUKYISIPHOCTh MPSMBIX
U IJIOCKOCTEM;

KiIaccu(puuupoBaTh ~ B3aUMHOE  PACIMONIOKEHHE  MPSAMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE;

OIepUpPOBaTh MOHATUAMM: JBYT'PAHHBIN YToJi, TPaHHU JABYTPAHHOTO YTJia, pedpo
JIBYTPAHHOTO yTJIa, TUHEWHBIN YToJI IBYTPaHHOTO YTJIa, TPalyCHAsl Mepa IBYTPAaHHOTO yIJia;

ONEepUPOBaTh  TOHATUSAMH:  MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBII MHOTOTPAaHHUK;

pacmo3HaBaTh ~ OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (TUpamMuaa, IpU3Ma,
MPSAMOYTOJIbHBIN NTapajijiesienunen, Kyo);

KJ1accu(UIIMPOBAaTh MHOTOTPAHHHUKHU, BHIOMpAas OCHOBAHUS IS KiacCHU(pUKAIMH
(BBIMMYKJIBIE W HEBBIMTYKJIbIC MHOTOTPAHHUKH, MMPABUILHBIE MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIC PU3MBI, TAPAIJICIICTIUIIC]IbI );

OTepUPOBATH MOHATUSAMU: CEKYIas TMIIOCKOCTh, CEUEHNE MHOTOIPaHHUKOB;

OOBSCHSATH MPUHITUTIBI TIOCTPOCHHS CEUCHUM, UCITONIB3YsI METO/T CIIC/IOB;

CTPOUTH CEYECHHMs] MHOTOTPAHHHKOB METOJIOM CJIEJIOB, BBITIOJHATH (BBHIHOCHBIC)
TJIOCKUE YePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

pemarh 3a7a4d Ha HAXOXJIEHUE TEOMETPUYECKHMX BEJIMYMH 10 o0pas3iam
WM aJTOpUTMaM, IPUMEHSS HW3BECTHBIC AHAJTUTHYCCKHE METOJbI TIPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JBYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKH JIO TJIOCKOCTH, MEXKIY CKPEITUBAIOIINMHUCS
HPSIMBIMH;

pemarh 3aJauyd Ha HAaxXOXACHHE TeOMETPUYECKUX BEJIWYMH MO0 00pas3lam Wid
aNropuTMaM, TPUMEHSSI H3BECTHBIE aHATTUTUHYCCKUE METOIbI TIPH PEIICHUN CTAaHIaPTHBIX
MaTEeMaTUYECKHUX 3a/1a4 Ha BBIUMCIICHUE YTIIOB MEXKIY CKPEIIMBAIONTUMUCS MPSIMBIMH,
MEXIy MPSMOH U TNIOCKOCTBIO, MEKTY TUTOCKOCTSIMU, ABYTPAHHBIX yTJIOB;

BBIYHCIIATh OOBEMBI M TUIOMIAJAM TIOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
nupamMujia) ¢ MPUMEHEHHEM (HOPMYII, BBIUUCISATH COOTHOIICHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOT00HBIX MHOTOTPAHHUKOB,;



OMepUpOBaTh MOHATUAMHU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh, MPE0oOpPa30BHIBATH u UHTEPIPETUPOBATH uHpopmanuio o
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MNPEACTaBICHHYI0 Ha 4YepTexkax u
pHUCYHKaX;

OPUMEHSATh T€OMETpUYECKUe (akThl U1l PEUICHUs CTEPEOMETPUYECKUX 3ajad,
MPEANOIAraloINX HECKOJBKO IIArOB PELICHHS, €CIU YCJIOBUS MPUMEHEHUs 3aJaHbl
B SIBHOH (opme;

OPUMEHSTh  MPOCTEHIMEe  MNpPOrpaMMHBIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH TIPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U >KU3HH,
pacno3HaBaTh NMPOSIBJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

PUMEHSTh MOJyUYCHHbIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATH PEAIbHbIC CUTYaIlUU
U TPUMEHATHh HM3YYECHHBIE MOHATHUS B MPOLECCE MOKWCKA PEIICHHS MaTeMaTUYECKH
chOpMyITUPOBAHHONW MPOOJIEMBbI, MOJIEIUPOBATh pEaIbHBIE CHUTYyallMd Ha A3BIKE
Ir€OMETPUH, UCCIEN0BATh IOCTPOEHHBIE MOJEIN C UCIOJIB30BAHUEM IE€OMETPUYECKHUX
MOHSATUN W TeOopeM, ammapara ainreOpbl, pemaTh MPaAKTUYECKHE 3aJadyM, CBS3aHHbBIC
C HAXO0XKJICHUEM T€OMETPUYECKHUX BEIIMYUH.

K koHiy 00yuenus B 11 kiacce oOyvarouuiicss Hay4uTCs:

OTEepUpOBaTh  TOHATHAMHU:  IWIMHAPUYECKAs  TMOBEPXHOCTb, O0Opa3yroliue
UUJIUHAPUYECKON TOBEPXHOCTH, LMJIMHIP, KOHUYECKAsl MOBEPXHOCTh, OOpasyroliue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, cpepruyeckasi HOBEpXHOCTH;

pacno3HaBaTh Teja BpalleHus (LUIMHAP, KOHYC, cepa U map);

OOBACHATH CIIOCOOBI OJIYYEHUS TEJl BPALICHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACTIONIOKEHHE C(HEPhI U TNIOCKOCTH;

ONepUpoOBaTh TMOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA
CErMEHTa, IAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS, IAPOBOU
CEKTOD;

BBIYMCIIATh OOBEMBI U IJIOIIAIM MOBEPXHOCTEM TEN BpAlllEHUs, TEOMETPUUYECKUX
TeJ C IpUMEHEeHUEM (HopMYyIT;

OTNEepPUPOBATh TMOHSITUSMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONUCAHHBIH
okoJ10 cepsl, chepa, BOucaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAILlCHHUS;

BBIUKMCIIATh COOTHOIICHUS MEXIy IUIOIMAAIMU TOBEPXHOCTEH M 00beMaMu
MMOJOOHBIX TEIT,

n300paxaTh u3ydaeMble QUTYpPHI OT PYKU U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUECHHUS TEJ BPAIICHHUS;

W3BJICKaTh, HHTEPIPETUPOBATH u npeoOpa3oBLIBATh uHOOPMAITHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypaxX, TMPEACTABICHHYI0 Ha YEPTEeKax U
PUCYHKAX;



OTIEpUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaaf0T;

MIPUMEHSTH TIPABUIIO IMAPAIUICIICIIUIIC A,

OTIEPUPOBATh TOHATHUSMHU: JIEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXKy BEKTOPAMH,
CKaJIIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI;

HaxOJIUTh CYMMY BEKTOPOB W TMPOU3BEICHHE BEKTOpA HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE  MPOM3BEACHHWE, pACKJIAIbIBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHNUEM B ICKAPTOBOM CHCTEME KOOPIUHAT;

MPUMEHSATh TeOMETpUYeCKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEANOIAraloIMX HECKOJIbKO IIaroB PEHICHUs, €CJIM YCIOBUS MPUMEHEHHS 3a/JaHbl
B IBHOM (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

permaTh 3a/1a4yd Ha JI0Ka3aTeIhCTBO MAaTEMaTHYECKUX OTHOIICHWNA M HaXOXKICHUE
TCOMETPUUYECKUX BEIIMYWH 110 00pa3IiaM Wik ajropuTMaM, TPUMEHS S H3BECTHBIC METOIBI
TP PEIICHUHN CTAaHAAPTHBIX MAaTEMATHYCCKHX 3a/1a4;

OPUMEHSTh  MPOCTEHMIIME  MNpPOrpaMMHBIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAITIOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1ad;

NPUBOJUTH TPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B HUCKYCCTBE;

MPUMEHSTh TIOJTyYCHHbIE 3HAHUS Ha MMPAKTUKE: aHAIU3UPOBATH PEAIbHBIC CUTYaIlUN
U TIPUMEHSATHh M3yYCHHBIE TOHSATHS B MPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chopMynMpOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peaJIbHbIE CHUTYallMd Ha SI3bIKE
T€OMETPUH, WCCIEAOBATh MOCTPOCHHBIC MOJIETH C HCIOJIB30BAHUEM T€OMETPHUECKHX
MOHSATUN W TEOpeM, ammapara aiareOpbl, pemaTh NPAKTUUECKHE 3aJadyd, CBS3aHHbBIC
C HAXOXJACHUEM T€OMETPUICCKUX BEITMUNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIbI AEATEIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaronmxcst
BBezneHue B crepeoMeTpHIo 10 OCHOBHBIE OHATHUSI CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKkThl

TOYKa, IPsSIMasi, MIIO0CKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHbI OTpE3Ka.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOUINeCs IpsIMast
M TTIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUS

0 KyOe 1 mupamuje, uX pa3BepTKu

1 Moziei. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUU U CIICJCTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IHHoay4yaTs npeacTaBiIeHAs

O MPOCTPAHCTBEHHBIX

¢burypax, pazouparhb

npocTeiire npaBuia U300pakeHus
TUX QUTyp.

N300pakaTh NpsMYIO U IIIOCKOCTh
Ha PHUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamuay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JeaaTh pUCyHOK Ky0Oa, MUpaMu/ibl,
HaXOJIUTh OIIMOKHU B HEBEPHBIX
N300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,

C METOJOM CJIE/IOB; UCIIOJI30BATh
JUISl IOCTPOEHUS CEUEHHSI METOT
CJIEJIOB, KPATKO 3aIMChIBATH IIark




MTOCTPOCHUS CCUCHUSI.
Pacno3naBaThb BU cCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOaUTh TIIOMATh
CCUCHUHI.

HUcnoap3oBaTh 1ogo0ue

MIPY PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCOMaMH CTEPEOMETPUH

U CJICACTBUSMH U3 HUX.
NiocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX
U IJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
MAPAUIEIBHBIE U CKPEIIMBAFOIIAECS
MPSMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEM B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaIeIbHOCTh
TpEeX MPSAMBIX; NapauICIbHOCTh
MPSMOU U TTTIOCKOCTH. Y TJIbI

AKTYaJau3upoBaTh (PaKThl U METObI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHUS JBYX NPSIMBIX

B [IPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha [pUMepax.

JlaBaThb onpeneseHue
CKPEILLNBAIOIINXCS IPSIMBIX,
(GopMyIupoBaTh MPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUICITBHBIX TNIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETpa’ AP, KyO,
MMApAVICIIENINUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPELIMBAOIINXCS MPSMBIX
Y IPUMEHSTH €r0 IIPU PEILICHUH
3a/1a4.

Pacno3znaBaTth npu3My, Ha3bIBaTh €€
DJIEMEHTHI.

CrponTs ceueHUs IPU3MBI

Ha TOTOBBIX YEPTEKAX.
IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACIIOJIOKEHHUS MTPSIMOKI
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOMN KU3HHU.
/laBaThb onpeaeJieHue
MapajuIeIbHOCTH MPAMOMN

Y IIJIOCKOCTH.

DopMyJIHPOBATH PU3HAK
MapaJUIEIbHOCTH MPSIMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
MIPOXOJSIINX Yepe3 MapasulesIbHbIE
psIMBIE.

PemaTe npakTuyeckue 3aaadn

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPaHHUKA.

OO0bsACHATDH CITyyan B3aUMHOIO
PAaCIOJIOKEHUS TIOCKOCTEM.

11



JlaBaThb onpeaeJieHue napauiebHbIX
IJIOCKOCTEN; MPUBOIUTH TPUMEPHI
W3 pEAJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
[1apaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoan3oBath npusHak
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MapaslIeNIbHBIX INIOCKOCTEH
IIPU PELIECHUH 33]1a4 Ha [IOCTPOCHHUE.
OO0BACHATD, UTO HA3BIBACTCA
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHSAETCA IPOCKTUPOBAHUE
(buryp Ha IIOCKOCTb.

MN300paxkaTh B napaJuieIbHON
MPOEKIUU PA3IUUYHbIE
reoOMeTpUYECKUe (PUrypsbl.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha S13bIKE T€OMETPHH, UCCIEN0BATh
MIOCTPOEHHBIE MOJEIH

C UCITIOJIb30BAaHUEM I€OMETPUYECKHUX
TIOHSITUN.

Hcnoan3oBaTh NpH pellieHnH 3a1a4
Ha IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, PU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX TPSMBIX
Ha IJIOCKOCTHU

12



[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYIAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
[apaJulesIbHBIE U ITEPIICHINKYIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJTu3upoBaTh (HaKThl 1 METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

O0BbACHATH, KAKOU yroJl Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMH, CKPEIIUBAIOIIIMMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPIICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYIISIPHOM

K IJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIHUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMHUJIE.

IIpuBoaUTH NpUMEPBbI U3 PEATLHON
’KU3HU U OKpYXKaroiei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEeHIUKYISIPHOCTD MPSIMBIX

B MPOCTPAHCTBE

U EPICHANKYISIPHOCTH MPSIMOM

K TUJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MIePIICHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, PUMEHSITh €ro Ha
MIPaKTUKE: OOBSICHSTh
MEePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas €ro

13



HE COJAECPKUT, HAXOJIUTh JITTUHY
JTUaroHaiy Kyoa.

BbI4UCJIATH BEICOTY IPABUIIBHOMN
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIBHON MUPAMUL [TO
JTMHAM pedep.

PemiaThb 3a1a4un Ha BHIUKUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTBIO
MPSAMOM U IIJIOCKOCTH,

C HCTIOJIb30BAaHUEM MPU PELIICHUHT
MJIAaHUMETPUUECKUX (PaKkToB

Y METO/IOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOM

Y3 TOUYKHU K IJIOCKOCTH; IIPOCKIIMEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BbACHATD, YTO Ha3bIBACTCS
PACCTOSITHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX Y MapaJljIeIbHBIMU ITIOCKOCTSMU;
MEXAY NMPSIMOM U MapAIUICIIbHOM €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CITydasix B KyOe,
MUpaAMUJIE, IPU3ME.

MoaenupoBarh peaiabHbIE CUTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATh

14



MOCTPOCHHBIE MOJICIIN
C UCIIOJIb30BAaHUEM I€OMETPUUECKHUX
TTOHSTHM.

Hcnoab30BaTh IpU pEIICHUH 33724
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN yTOJ IBYTPAaHHOIO
yria.

[lepneHAUKYISIPHOCTD IIIOCKOCTEMN:
IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
Iockocter. TeopeMa o Tpex
NEPIEHANKYIISIPAX

AKTYaJIu3upPoOBaTh (HaKThl K1 METOIbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaThb onpeae/ieHue yria Mexay
MPSAMOM U TIOCKOCTBIO,
(dbopMynMpoBaTh TEOPEMY O TpeX
NEePHEHANKYIIApax U OOpaTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSIHUE OT TOYKH 10 IMPSIMOU

Ha INIOCKOCTH, UCTIOJIb3Ys TEOPEMY

O TpeX NEPHEHAUKYJIIAPaX.
IIpoBoauTh Ha yepTeKe
MEPIIEHAUKYJISIP: U3 TOUYKU

Ha NPSIMYI0; U3 TOYKH Ha MNIOCKOCTb.
JaBathb onpeaeneHre AByrpaHHOro
yTJIa U €T0 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIJIa.

15



Haxoaurb Ha dyepTexe ABYIpPAHHBIN
yToJ1 IIpU pedpe MUPaMHUIbI, IPU3MBI,
napajJieienuneaa.

/laBaThb onpeae/ieHle yriia Mex1y
IJIOCKOCTSIMU.

laBaThb onpenesieHue

1 GopMyJTHPOBATH NPU3HAK
B3aMMHO MEPHEHANKYISIPHBIX
IJIOCKOCTEN.

HaxoauTsh yribl MKy IIIOCKOCTAMHA
B KyOe U mupaMHue.

Hcnonb30BaTh Mpy pellIeHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.

MoaeaunpoBarb peajabHbIC CUTyalluU
Ha A3bIKE€ TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
HA IOCTPOCHUE CEYEHUH
COOTHOIIICHUSI B TPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIC

AKTYaJaIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OI'PaHHHKA.

[Ipu3ma: N-yroapHas nprsma; rpaHu

Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IpU3Mbl; OOKOBast

1 IIOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJyIeJIeNUIIE] U €ro CBOKCTBA.
[Mupamuga: N-yroapHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBas U MOJHAas IOBEPXHOCTh
NYpaMUablL; IPaBUIIbHAS U yCEUCHHAS
OUPAMHU/IA.

DNeMEeHThI IPU3MbI U TUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPABUIIbHAS
TPEYroJibHAsI MUPaMUIa

U MPAaBWIbHBIN TeTpasap; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3Ap, JOAEKadIp
U UKOCA3IP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
OpSIMOH, MJIOCKOCTU. DJIEMEHTBI

/laBaThb onpeaeieHue
napasuieJienunea, pacno3HaBaThb €ro
BHJIbI U M3y4YaTh CBOMCTBA.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BBl TUPAMHU/I,
(¢hopmyMpoBaTh CBOICTBA pedep,
I'PAHEN U BBICOTHI MPABUIIBHOM
MAPaAMU/IBI.

Haxoauthb miomagb IIOIHON

1 OOKOBOM MMOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaeseHue yCEUEHHOU
MAPaAMHUJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJHUPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIbHOW YCEYEHHOW TUPAMUBI.
PemaTnb 3aaun Ha BRIYMCIICHHUE,
CBSI3aHHBIC C MUPAMUIAMH, a TAK¥KE
3a7]a4M HA MIOCTPOCHUE CEUCHUMU.
JlaBaTh onpeaeeHue IpU3MblI,
pacno3HaBaTh BUJbI [IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomans moJIHoONH Wik
OOKOBOM MTOBEPXHOCTU MIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yucia pedep, rpaHeil U BepIIvH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Brluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHa,
yribl. [Inomaas 60K0BOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMI, TEOpEMaA
0 O0OKOBOI OBEPXHOCTH MPSAMOIL
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTU U TOBEPXHOCTH
MPaBUJILHON MUPAaMUJIbI, TEOpEMA

0 TUIOINIA/ I OOKOBOM MOBEPXHOCTH
YCEYEHHON TUPaMU/IbI

N3yuats BUIBI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPAHEN.

N3yyatb cuMMETpUIO
MHOT'OTPaHHUKOB.

OO0BACHATH, KAKHE TOUKHU
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMO1
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIN TNIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuMepkbI
CUMMETPHUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, TPUPOJE.

MoaeanpoBaTh peaibHbIE CUTYalNH
Ha A3bIKE€ T€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATHH, MCIIOJIb30BaTh OJ00HE
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/ISI aHATIOTUIO

C U3MEpPEHUEM IUIoIaaei
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPSIMOYTOJILHOTO
Mapauieenune1a, MpUu3Mbl

Y IUPaAMU/IBI.

Boeruucastb 00beM MPU3MBI

Y NIUPaMHUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM TSI PEIICHMUS
CTEPEOMETPUYECKHUX 3a/1a4

Y JUISI HAXOXKICHUSI TEOMETPUUIECKUX
BEJINYMH.

MoaeaunpoBarb peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IMOCTPOEHHBIE MOJEIN

C UCTO0JIb30BaHUEM I'€OMETPUUECKUX
TTOHATUI

[ToBTOpEHUE: ceueHusl,
PACCTOSTHUS U YTJIbI

[TocTpoeHnue ceuennu

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUN: MEXIY
JIBYMSI TOUKAaMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruucnenue yrioB: Mex1y

CTpouThb ceueHrne MHOTOTpaHHUKA
METOIOM CJIE/IOB.

JlaBaTh onpeeieHne pacCTOSTHUS
MeXay (PUTypaMH.

Haxoauth paccTosiHuE MEXITY
napauIeTbHBIMU TNTIOCKOCTSMH,
MEX/1y IIIOCKOCTHIO U MapaljiebHON
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CKPEILLMUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOH U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsIMOU, MEXKIY
CKPEILIHUBAOIIUMUCS MPSIMBIMH.
CTpouTh NTUHENHBIN yroia
JBYTPaHHOTO yTJIa HAa YEpPTEKE
MHOTOTPaHHHKA U HAXOAUTH €T0
BEJINYUHY.

HaxoauTh yribel M)y IIIOCKOCTAMHA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KoauuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI JIEATEIBHOCTH
(TemnI) Kypca 4JacoB o0y4Jaronuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JTaMeTp; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K chepe; MIomaanb
cdepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. Ceuenus mapa

IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOANTH AHAJTIOTHUU.

JlaBaThb onpeneaenust cepsl U mapa,
WX IIEHTpa, paJnyca, JuaMeTpa.
Omnpeaeasitb chepy Kak purypy
BpAILIEHHS OKPY>KHOCTH.
HccienoBathb B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(hep, HITICTPUPOBATH 3TO

Ha yepTekax U pUCYHKax.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C F€01€3NYECKUMU
JUHUSIMU Ha cepe

[Hunusapuyueckas TOBEPXHOCTD,
o0pa3yroniye HUINHIPUIECKOM
MTOBEPXHOCTH, OCh ITWITHHAPUICCKON
noBepxHOCTH. [{umuHAp: OCHOBaHUS
1 O0KOBasi TOBEPXHOCTH,

OOBACHATD, YTO HA3LIBAIOT
[UAJIMHIPOM, Ha3bIBATh €T0 DJIEMEHTHI.
N3yuath, 00bSICHITDH, KaK MOJTYYUTh
UUAJIMHJP MyTEM BpalleHUs
MPSMOYTOJIbHUKA.
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o0Opasyromias U 0Ch; IJIOMaAb
OOKOBOM M TIOJIHOW TTOBEPXHOCTH.
N3o06paxkenue muimHapa

Ha IIJIOCKOCTH. Pa3BepTKa MUJIIMHAPA.

Cedenust HUIMHIpA
(TUIOCKOCTBIO, MapaJlieIbHON
WJIU TICPIICHIUKYIISIPHOM OCH
UAJIMH]IPA)

BbIBOAUTH, HCTI0JIB30BATH (POPMYITBI
JUIS. BEIYMCJICHMS III0Iaau OOKOBOM
MOBEPXHOCTH LWJIUHJPA.

N3y4yarsb, pacno3HaBaTh pa3BEepPTKY
HWJIAH]IPA.

N300paxaTh HUIMH/IP U €70 CEYEHUS
TTOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJIICTIBHON WIIN
MIEPIICHINKYJIIPHON OCH.

HaxoauTsb miomaam 3TUX CEYSHUM.
MopenupoBaTh peuIbHbIE CUTYAIIUN
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJAEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTHI

Konunueckast HoBEpXHOCTB,
o0Opasyronue KOHUIEeCKOM
OBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOMN ITOBEPXHOCTH.
Konyc: ocHOBaHue u BepiInHa,
oOpa3yroias u oCh; TUIOMIATh
OOKOBOI ¥ TOJIHOM MOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHHSI U OOKOBas
MIOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4yarb, 00bACHATH, KaK MOJTYYUTh
KOHYC ITyTEM BpaILEHUS
IIPSIMOYTOJIBHOTO TPEYIOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
IIJIOCKOCTBIO, ITPOXOAIIEN Yepes OCb,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU
K OCH.

N3y4yarsb, pacno3HaBaTh pa3BEPTKY
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Pa3BepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJUICIIbHON OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOISIIEH
4yepe3 BEPILNHY)

KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
IUISL BBIYUCJIEHUS II0Ia A OOKOBOU
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1mioiiaayu ce4eHu,
MPOXOISAIIMX Yepe3 BEPIUIMHY KOHYCa
WIN TIEPIIEHIUKYIIAPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

N3yuarth, 00bACHATH, KaK €r0
MOJTYYUTh ITyTEM BpaIICHUS
MPSIMOYTOJIBHOM TPaIeInH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUTSL BBIYKCJICHUS IUIOIAa OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomMOuHarus ten BparieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIllCHUS

AKTYaJu3upoBaTh PakThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemates crepeoMeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IIOCTPOCHUEM CEYEHUM TEJI BpalllCHHUS,
C KOMOWHAIUSIMU TeJl BpallleHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKIEHUE
r€OMETPUYECKUX BEJIMYHH.
HUcnoab30BaTh pu peieHUN
CTEPEOMETPUYECKUX 3a1a4
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MJIAHUMETPHIECKHUE (DAKTBI 1 METOBI
3a7a41 Ha BBHIYMCICHHE

M J0Ka3aTeIbCTBO.

MoaeaunpoBarh peajabHbIC CUTYallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MIOHSITHH

O0BEMBI TETT

[Tonsitue 06 06beMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O6bem mapa u miomab chepbl

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOAUTDH AHAJTIOTHH.

BbIBOAMTH, HCNIOJIB30BATH
dhopmyIibl 00HEMOB: TIPU3MBI,
HWIMHIPA, TUPAMUIBI, KOHYCA;
YCEUEHHOW MUPaMUbl U YCEYCHHOTO
KOHYCa.

Pemars crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB.

®opMyIMpoOBATH OIPEICICHUE
[IApPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumeHsaTs GopMyIIbl

JUTSL HaX0XKIEHUS 00BEMOB

IApOBOTO CETMEHTA, IIAPOBOTO
CEeKTOpa
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[TomoOHbIE TENa B MPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

PemaTh cTepeoMeTpruiecKue 3a1auu,
CBSI3aHHbBIEC C 00BEMOM I11apa

U TUTOIIABIO Cephl.
MopaeanpoBaTh peaibHbIC CUTYyaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOCHHBIE MOJIECIIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemarts crepeoMeTpruyecKkue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM O0HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEI

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOEHHBIE MOJIENIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
MTOHSTUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOYKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMIUJIAHAPHBIM
BekTopam. IIpasuio

AKTYaJaIu3upoBaTh (HaKThl U METOBI
MJIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJTHPOBATH IPABUIIO
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napajuienenuneaa.
Pemenne 3anay, CBS3aHHBIX

C IPUMEHEHUEM MIPABUJI JICUCTBUI

C BEKTOpAMH.

[IpssmMoyroJibHas cucTeEMa KOOPAUHAT
B IpocTpancTse. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yrioB Mexay NpsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

napasuieJIenuneaa pu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
OTeparui.

JaBath onpeiesieHue npsiMoyroJibHON
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBOAUTDH, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMM.

BoipaxkaTrh CKaISIpHOE POU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMH.

BbiBOaAUTEH, HCIOJIB30BATH (POPMYTY
PacCTOSIHUS OT TOYKH JI0 IIOCKOCTH

[ToBTOpEeHue, 06001IeHNE
W CUCTEMATHU3AIINA 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
IUTAaHUMETPUU U METOJIbI UX

Pemars npocreiime 3agaun
HA HaX0XXJIECHUE UINH U YIJIOB
B reOMETPUYECKUX (PUTypax,
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peIeHus.
OcHoBHbIE (DUTYpPBI, (HaKThl, TEOPEMBI
Kypca cTepeoMeTpuu. 3aauun

CTEPEOMETPUHU Ml METOIbI UX PEIICHHUSI

npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CHHYCOB H KOCHHYCOB.
HaxoauThp 110111a1s MHOTOYTOJIEHUKA,
Kpyra.

Pacno3naBaTth 11oj00HbIE PUTYPHI,
HAXOJIUTh OTHOIIIECHUS JTUH

U IO e H.

Hcnoan3oBaTh Mpu perieHUH
CTEPEOMETPUUECKHUX 3a]1a4 (DaKThI

Y METOJIbI TUTAHUMETPUU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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