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HOACHUTEJIBHASA 3AIITMCKA

BaxxHocThyueOHOTO Kypca TEOMETpUHM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHHs OOYyCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYYEHUS TEOMETPHH B HAMPABICHUH JIMYHOCTHOTO
pa3BuTUa oOywarmmuxcs, QopMuUpoBaHUS (YHKIIMOHAILHOM MaTeMaTH4eCKOMN
IPaMOTHOCTH, M3yYCHHUS NPYTUX yUeOHBIX TUCIUILUIMH. Pa3Buthe y oOydaromuxcs

MPABUWIIBHBIX TPEICTABICHUN O CYITHOCTH M TPOUCXOXICHHH T€OMETPUYCCKUX
aOCTpaKIMii, COOTHOIICHWHM pEaJbHOTO M WACAIBHOTO, XapaKTepe OTPaKCHHUS
MaTEMaTUYCCKOW HAYKOW SBJICHUH M MPOIIECCOB PEATBHOTO MUPA, MECTE TE€OMETPHH
B CHUCTEME HAyK M POJIM MaTEeMaTHYECKOTO MOJCIUPOBAHKS B HAyYHOM TMO3HAHWUU U
B MPAKTHUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHS 00YUAIOIINXCS, &
TaK)Ke Ka4eCTB MBIIICHUS, HEOOXOIUMBIX TSI aJJalTallii B COBPEMEHHOM OOIIIECTBE.

["'eoMeTpus SBISCTCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO 0OIIEro

oOpa3oBaHHWs, TaK KakK OOCCICYMBACT BO3MOXKHOCTh M3Y4YCHHUs KaK JUCIUTLIINH
€CTCCTBEHHO-HAYYHOM HAIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlorndyeckoe MbIIUICHHE, (QOPMUPYEMOE TMPU HU3YYCHHH OOydYarONUMHUCS
MNOHSITUMHBIX OCHOB F€OMETPUM W TOCTPOCHHUH IIETIOYKH JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEILICHUS T€OMETPUUECKHX 3a/1a4, YMEHHE BbIJIBUTATh U ONPOBEPTaTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYUHOTO IMKJIa,
B YaCTHOCTH U3 Kypca (HU3UKU.

YMeHne opueHTHPOBAaTHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JESITeNbHOCTH dYenoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIUAIBLHOTO OBITHA, (hopMa OTpaKEHUS
OKPYXAIOIIEr0 MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO MPEeoOpa3oBaHUs
nercTBuTenbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU oOOpazamMu OOBEIUHSET
pasHble BUABl y4eOHOM ©  TPYJAOBOM  NEATENBHOCTH,  SABISETCS  OJHUM
13 MPOPECCUOHATIBHO BaKHBIX KAa4€CTB, TOITOMY aKTyajbHa 3a1ada (hOpMUPOBAHUS
y OOy4Yarommxcss MPOCTPAHCTBEHHOTO MBINUICHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TMPAKTHYECKOM
JESTEIHPHOCTH 110 MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHMs mporpaMMbl yueOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHmsi — 001meoOpa3oBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYJArOIIMXCS
gepe3  o0ecliedeHWE  BO3MOXXHOCTH  TMPUOOpPETEHHUS U HCIOJIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECCKUX 3HAHWW M JIEUCTBUMA, CICIIM(PUIHBIX TE€OMETPHH,
BO3MOXXHOCTH YCTIEIIHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAHUEM T€OMETPHH.

[IpuopuTeTHBRIME 3amadyaMyd  OCBOCHHS  ydeOHOTO Kypca «['eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:



dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MHOTOTPAHHUKAX W TejlaxX BpalleHUs Kak
0 BAXKHEUIIMX MATEeMaTUYECKUX MOJENAX, IMO3BOJSIONIMX ONHWCHIBATh W H3y4aTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B pealbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPAIlCHUS;

OBJIQJICHUE METOJIaMH pEIICHUs 3aJady Ha TIOCTPOCHUS Ha H300paX)eHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUS ONEpUPOBATH OCHOBHBIMU MOHSATUSIMU
O MHOTOTPAaHHUKAX U TeJaxX BPAlI€HUs] U UX OCHOBHBIMU CBOICTBaMU,;

OBJIQJICHUE aJITOPUTMAMU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHSI TPOBOJIUTh HECJIOKHBIC J10KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICpKaHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPUYECKHUX CIHOCOOHOCTEH OOydYaronuxcs,
MO3HABATEJIbHOM  aKTUBHOCTH,  HCCJIEAOBATECILCKUX  YMEHUW, KPUTUYHOCTHU
MBIIIJICHUS;

dbopmupoBanue (¢GYHKIMOHAIBPHOM TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPHUU:
YMEHHE pAaclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallUSX W NPU U3YYEHUU APYTHX
y4eOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEl W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBI TE€OMETPUYECKHMU amnmapar s peuIeHUus MpPaKTUKO-
OpPUEHTHPOBAHHBIX  3a/lady, MHTEPIPETUPOBATH U  OLICHUBATH  IOJYYEHHbIC
pE3yIbTaTHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO TPOrpaMMbl IO TEOMETPUU  SIBIISIETCS
BKJIFOYEHUE B KYpC CTEPEOMETPUM B Hauyajieé €ro W3y4yeHus 3ajad, peuiaeMbIX
Ha YPOBHE WHTYUTHBHOTO IO3HAHHS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOTO
MBILJICHHS, CTUMYJIMPYET IPOTEKAaHUE HWHTYUTUBHBIX IPOLECCOB, MOTHUBUPYET
K JaJbHEUIIIEMY U3YUYEHHUIO IPEIMETA.

[Ipeanourenne OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHUs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTBH MPEIMETHO-
MMPAKTUYECKON  AEATENbHOCTU.  Pa3BuTMe MPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00ydJarommxcsi B Kypce CTEPEOMETPUH MPOBOIUTCS 3a CUET pemieHus 3ajad
Ha CO3JaHME NPOCTPAHCTBEHHBIX OOpa3oB W 3ajJady HAa  OMNEPUPOBAHHE
mpocTpaHCTBEHHBIMU oOpaszamu. Co3ganume oOpaza TPOBOAUTCS C  OMOPOM
Ha HarJIIHOCTh, @ ONIEPUPOBAHUE 0OPA30M — B YCIOBUSIX OTBIICUECHHSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMH COJIEpKAaTE€NbHBIMU JIMHUSIMU y4eOHOro Kypca «['eomeTpusi»
B 10-11 «maccax sBustorcs: «MHuororpanHukny, «lIpsmpie ©  TI0CKOCTH
B IPOCTpaHCTBEe», «Tena BpameHus», «BEeKTOpbl U KOOpIMHATHI B IMPOCTPAHCTBE.



dopMHUpOBaHUE JIOTUUECKUX YMEHUHN pacpeieiieTcsl He TOJIBKO MO COJIepKATETbHBIM
JUHUSAM, HO U 0 TOJilaM 00y4YeHHUs Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusl.

Conepxanue o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaraMm
OCBOCHHUSI TPOrpaMMbl MO TEOMETPUM, paCHpeleEHHbIM MO ToJaM OOy4YeHUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaICHUE T€OMETPUUECKUMU TMOHSITHUIMHU
1 HaBBIKAMHU OCYIIECTBISJIOCH MOCJIEI0BATENHHO U MOCTYNATEIbHO, C COOII0ICHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
FEOMETPUUECKUX MPEICTaBICHUN 00yUYalOMIMXCs, pacupsisa u yrayonss e€, oopa3ys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee yMcnoO 4YacoB, PEKOMEHJIOBAHHBIX [IJI1 M3y4YeHUs] Y4EOHOro Kypca
«T"'eomerpus» — 102 gaca: B 10 knmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HEJEIIO).

COIAEPKAHUE OBYUEHUASA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHUA cTepeomMeTpuu. Touka, npsimasi, IIOCKOCTh, POCTPAHCTBO.
[TonsiTne 06 aKCMOMATHUECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH
U CJIEACTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHbIE M CKpeIUBaroluecs npsmMble. [lapanneabHoCTh NpAMBIX U INIOCKOCTEM
B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaJLIEIBbHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM W IJIOCKOCTU. YTUIBI € COHAIpPaBICHHBIMU
CTOpPOHAaMH, yroJ MEXIy IpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapaJUIeNIbHbIC TUIOCKOCTH, CBOMCTBA IMapasuleibHBIX IUIOCKOCTEU. [Ipocreiimme
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadap, KyO, Mapaienenunes,
MOCTPOCHUE CEUCHUM.

[leprieHAUKYISIPHOCTD OPSMOM M IUIOCKOCTH: IEPIEHAUKYJSPHBIE MPAMBIE
B [IPOCTPAHCTBE, IPSIMBIE NTapaJUIEbHbIE U MIEPIEHANUKYJISIPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOM NMEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTPAHHOrO yria. [lepneHauKkynsp 1 HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKHU JO ITUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK MEePIEHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX nepreHauKyspax.

MHoOrorpaHHMuKH
[ToHsATHE MHOTOTPAHHWKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKIIBIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pAa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, rpaHd U OCHOBaHMS MPHU3MBI, MpsAMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTh Mpu3Mebl. [lapamnenenunesn, npssMOYTroOJbHBIN NapauIeIeIUIIe]
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u ero csoucrsa. [Iupamuaa: n-yronpHas nupaMuaa, I'paHd ¥ OCHOBAHUE MUPAMUIBI,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHAS U yCE€UEHHAs NMUpaMHAA.
OneMeHTsl Ipu3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIDAHHUKH: TIOHSTHE
MIPAaBWJIBHOIO MHOTOIPaHHUKA, MpPAaBWJIbHAS NpPU3Ma M IpaBUIbHAsA NHpPaMHUAA,
MpaBWJIbHAs TPEYrojbHas MUpaMUa U MPaBUIbHBIA TeTpasap, kyo. IlpencraBienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CeueHus: MpUu3Msl
Y [IAPAMHUJIBI.

CummMmeTpuss B MNPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, HPIMOM,
IJIOCKOCTH. DJIEMEHThl CUMMETPHUM B NMUPAMUIAX, MapajuleienUuneaax, IpaBUiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB: pEéOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsMOM mpu3Msbl. [lnomans 6okoBoi
IIOBEPXHOCTH U IOBEPXHOCTUM NPABWIBHOW IHPAMUAbI, TEOpemMa O ILIOL[aau
yceuéHHoi nupamubl. [lorstue 06 o0béMe. O0BEM TUpaMuIbl, MPU3MBI.

[TonoOnupie Tenma B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX Tell.

11 KJIACC

TeJsia BpalmeHust

Hunuaapryeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON TMOBEPXHOCTH,
0Ch HMWJIMHAPUYECKON ToBepxXHOCTH. L{umuuap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTb,
oOpazyrorias ¥ 0Ch, IJIOIIA b OOKOBOM M TTOJIHOW IMMOBEPXHOCTH.

Konnueckas moBEpXHOCTh, 0Opa3yrolIHe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKON moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yromias u
0Cb, TUIOMIAAh OOKOBOI M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yolIre u
BBICOTA, OCHOBAHMS M OOKOBAasi TOBEPXHOCTb.

Chepa m map: ueHTp, paaumyc, AWAMETP, IUIOMIAAL TMOBEPXHOCTH C(hEpHI.
Bszaumuoe pacmnonokenune chepsl M IIIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe,
IJI0IAIb ChEepHI.

N300pakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BEpTka mummHIpa U KOHYca.

KoMOuHanuy Ten BpallieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ1o cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOKMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumea u ciaeacTsus u3 He€. OO0bEM UIMHIpa, KOHYCA.
O0BEM mapa u wioaab chepsl.

[Tomo6ubie Tenma B mpoctpanHcTBe. COOTHOMICHHWS MEXAY IUIOMIAIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus muuHApa (MapauIeTbHO W MEPIEHIUKYISIPHO OCH), CEYCHHSI KOHYyca
(mapamienbHOE OCHOBAHHIO M TIPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHUS Iapa.



BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio napaenenumnena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI ACUCTBUM C BeKTOpamu. IIpsMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BexTopa. [Ipocreiimue 3agaun B KOOpAUHATaX. YTOJI MEKY BEKTOPAMHU.
CkansgpHoe IpPOU3BEACHUE BEKTOPOB. BBIUMCIEHHE YIVIOB MEXIAY MPAMBIMH U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPY PELLIEHUU T'€OMETPUIECKUX 3aa.

NPEAMETHBIE PE3YJIBTATBI

K xonny ob6yuenus B 10 kiacce oOy4aromwuiicss TMOJYYUT CJICAYIOIINE
IPEIMETHBIC PE3yIbTaThI:

OIIepUPOBATH MOHATUSIMHU: TOYKA, TIPSIMas, INTIOCKOCTH;

NPUMCHSITh aKCHOMBI CTEPEOMETPHUH U CJCACTBUS W3 HHUX IPH PEIICHUU
TCOMETPUYCCKUX 3a/1a4;

OIEpUPOBATh MOHATUSAMHU: NAPAIICIBHOCTD M MEPICHANKYISIPHOCTh MPSAMBIX H
TUIOCKOCTEH;

KJaccu(UIUPOBATh B3aMMHOE PACIOJOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTRBE;

OIEepUPOBATH MOHITUSMU: JIBYTPAHHBIN YTOJ, TPAaHU IBYTPAHHOTO yTia, pedpo
JBYTPaHHOTO YTJIa, IMHEWHBIN yroJ ABYTPaHHOTO YIJia, TpadyCHas Mepa IByTpaHHOTO
yrina;

ONEepUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TUpamMuaa, MpHU3Ma,
IPSIMOYTOJILHBIN Mapasuienenumes, Kyo);

KJIaCCU(HUIIUPOBATh MHOTOTPAHHHUKHU, BEIOWpasi OCHOBAHUS VISl KJIaCCHU(PUKAITUU
(BBIMTYKJIBIE ¥ HEBBITTYKJIbIE MHOTOTPAaHHUKH, TIPABMIIBHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIC TIPU3MBI, TTapaJIJICIICTIUIIC/IbI);

OTIEpUPOBATH MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUCHUM, UCTIONIb3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYP: BUI CBEPXY, COOKY,
CHU3Y;

pemiath 3a7a4d Ha HAXOXKJEHHWE T€OMETPUYECKHX BEIWYWH MO oOpas3iam Wiu
aNropuTMaM, TPUMEHSSI W3BECTHBIE AHATUTHYECKHE METOABl TMPU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIYHCICHHUE PACCTOSHHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKHU JI0 TIIOCKOCTH, MEKTYy CKPEIIHBAIOIITUMUCS
MPSIMBIMU;

pemiath 3a7aud Ha HAXOXXJEHHWE TCOMETPUYCCKUX BEIMYMH MO 00pasimaMm Win
aNTOpUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIIMTUYECKHE METOJBI MPH PEIICHUN



CTaHJAPTHBIX ~ MAaTEMAaTHMYECKUX  3aJad HAa  BBIYUCJICHUE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS MPSMBIMU, MKy IPSIMOM U TIIOCKOCTBIO, MEXK]TY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M IUIOMIAJAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
MMpaMujia) ¢ MpUMEHEHUEM (OPMYJ, BEIYUCISITH COOTHOIICHUSI MEXIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJJOOHBIX MHOT'OTPAHHUKOB;

OTePUPOBATH MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IMIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh,  MPEOOPa30OBBIBATH U HHTEPIPETUPOBATH uH(pOpMaIIIO
O MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX (PUTYypaxX, NPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaX;

OPUMEHSITh T€OMETpUUecKre (aKThl AJisl PEIICHUsS CTEPEOMETPUUYECKUX 3ajad,
NPEIOoNaraiiX HECKOJIbKO IAaroB PEIIeHUs], €CIM YCIOBHS MPUMEHEHUs 3a7aHbl
B SIBHOU (opme;

OpPUMEHSITh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOE U JKU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IOPUMEHATh IOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAIW3UPOBATh peasibHbIC
CUTyalluM M TPUMEHATh HM3yUEHHBIE IOHATHS B INPOLECCE IOUCKA pPELIECHUs
MaTeMaTU4YeCKU CPOPMYIUPOBAHHOM NMPOOIEMBI, MOJEIUPOBATH PEATIbHBIE CUTYALIUH
Ha S3bIKE T€OMETPUHU, HCCIIEOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETpUYECKUX MNMOHATUH M TEOpeM, ammapaTa aiareOpbl, pelaTh HMPaKTHYECKHe
3aJ1a4uM, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEJIINYHUH.

K konIty o6yuenus B 11 kiiacce oOyJaromuiicss HAyIuTCs:

ONEepUPOBAaTh TMOHATHUSMU: I[WJIUHIPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(pepruueckasi TOBEpXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MIWIUHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOYYCHUS TEJl BPAICHHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATH MOHSATUSIMHU: IIIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA
CEerMeHTa, MIapOBOM CII0H, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIISATH 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX
TEJ ¢ IpUMEHEHUuEM (PopMYyIT;

OTIepUPOBATh MOHSATHUSIMH: MHOTOTPAHHUK, BIMCAHHBIN B chepy W OMUCAHHBIHI
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOT'PAHHUK WJIH TEJIO BPAICHUS;

BBIYHCIISATh COOTHOMICHUS MEXY IUIOMAIIMHA MOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI;



n300pakaTh wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAICHUS;

U3BJICKaTh,  WHTEPIPETHPOBATH W MNpeoOpa3oBbIBAaTh  HHGPOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYIO Ha YepTeKaxX U
PUCYHKaX;

OTIEpUPOBATH MIOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSATH JICUCTBHSI CIIO’KEHUSI BEKTOPOB, BEIYMTAHHUS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKMMH CBOWCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TIPABHIIO MapajlieIecuIea;

OIepUPOBATh TIOHATHSMU: JCKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJl MEXKIY
BEKTOpPaMH, CKaJsIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB W IPOM3BEJCHHUE BEKTOpa Ha YHCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJIIpHOEC TPOU3BEACHUE, pPaCKIaJblBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHNEM B JICKApPTOBOW CHCTEME KOOPIMHAT;

NPUMEHSATh TeOMEeTpUYecKre (DAaKTHI JJISl PEIICHHUS CTEPEOMETPUYECKHUX 3aiad,
IpEeIoIaralouX HECKOJIBKO IIaroB PEIICHHS, €CIIM YCIOBUS MPUMEHEHHS 3aaHbI
B SIBHOU (popme;

pemaTh TPOCTEHIINE TeOMETPUUSCKHE 3a/Jadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pelaTh 3a7a91 Ha JI0Ka3aTeIbCTBO MATEMATHICCKUX OTHOIICHUI U HAXOXKICHUE
TrCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WM alTOpPUTMaM, MPUMEHsS M3BECTHBIC
METOJIBI TIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTUICCKHX 3a71a9;

NPUMEHSATh  TPOCTCHINUE  NPOTPaMMHBIE  CPEICTBA M DAJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

MPUBOJIUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSATh TIONyYEHHbIE 3HAHUS Ha TMPAKTUKE: aHaW3UPOBAaTh pPEaATbHBIE
CUTyallul W TPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4IecKu c(hopMyInpOBaHHON TPOOIEMBI, MOJACIUPOBATH PEATLHBIC CUTYAIUH
Ha S3bIKE TEOMETPUH, WCCIEOBATh IMOCTPOSCHHBIE MOJEINA C HCIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUHA M TEOpeM, ammapara anreOpbl, pelraTth NPaKTHYECKUE
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |[KonnuecTBo OcHOBHOE cojiepKaHue OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(TemnI) Kypca 4acoB oOy4Jaromuxcs
BBegeHue B crepeoMeTpuio 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh (HaKThl U METOJIbI

TOYKa, MPsAMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuiia uzo0paxeHus
Ha PUCYHKaX: U300pakKCHHSI
TUTOCKOCTEH, MapajuIeIbHBIX TTPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[TonsiTusi: mepecexaronuecs
IUIOCKOCTH, TIepeceKaroniuecs npsamas
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
U300pakeHNe MHOTOTPAHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HaganbHble cBeIeHUS

0 KyOe 1 mupaMuie, X pa3BéPTKU

u Mojienu. CedeHns MHOTOTPaHHHUKOB.
[TonsiTe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHH U CJICIICTBUS U3 HUX

TUTAHUMETPUH, PEIICBAaHTHBIC TEME.
IMosyuaTh npeacTaBiICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30upaTh MPOCTECHIIINE TIPaBUIIA
HU300paxeHus 3TuX GUryp.
H300pakaTh NpsMYIO U TUIOCKOCTh
Ha PUCYHKE.

Pacno3znaBaTbh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JleJaTh pUCYHOK Ky0a, MUpaMHIbI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
HN300paKeHUSX.

3HAKOMUTLCS C CCUCHUSAMU,

C METOJIOM CJIEJIOB; UCITOJIH30BATh
JUTSI TIOCTPOCHHUSI CEUCHUS METO/
CJIEJIOB, KPaTKO 3aMCHIBATH MIATH
MOCTPOCHUS CEUCHHUS.
Pacno3naBaTh BHJ CEUCHUS




Y OTHOILICHHUM, B KOTOPBIX CEYCHUE
nenuT pedpa Kyba, HaXOAUTh TI0IIA b
CEUCHHSI.

Hcnons3oBaTh nogodue npu
pELIeHUH 3a/1a4 Ha MOCTPOCHUE
CECUCHUU.

3HAKOMHUTBCS C AKCMOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPUHU

U CJICJCTBUSIMU U3 HUX.
NismrocTpupoBaTh aKCUOMBI
PUCYHKAMH U [IPUMEpPaAMHU

U3 OKpYyXaroleid 00CTaHOBKH

[IpsiMbI€ U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapanienbHOCTh PAMBIX
U IJTIOCKOCTEN
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B3anMHOE pacnonoxeHue npsiMbIx
B [IPOCTPAHCTBE: EPECEKAOIIUECS,
napajieNIbHbIE U CKPEIIUBAIOIINECS
psIMbIE.

[TapannenbHOCTh NPSAMBIX

Y IJIOCKOCTEMN B IIPOCTPAHCTBE:
NapaJuyieIbHbIC MIPSIMBbIE

B IPOCTPAHCTBE; NAPaJIIEIbHOCTD
TPEX MPSAMBIX; NapPaLIEIIbHOCTD
MPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPABJIICHHBIMHA CTOPOHAMU; YT OJI
MEXKY IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PAKTHl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOUTH aHAIOTHH.

IlepeuncasiTb BO3MOXKHBIE CTIOCOOBI
PaCIIOJIOKEHHUSI ABYX MPSMBIX

B [IPOCTPAHCTBE, UILTFOCTPUPOBATH UX
Ha [IpuMepax.

/laBaTh onpejae/ieHue
CKPELIMBAIOIIUXCS MPSIMBIX,
bopmMyIUpoOBaTh MPU3HAK
CKPELIMBAIOIIUXCS MPSAMBIX

U TIPUMEHSITh €T0 MPU PEeIICHUU




[TapannenbHOCTh MIIOCKOCTEN:
napasieiabHbIe IIIOCKOCTH; CBOMCTBA
napayieabHbIX TIOCKOCTEM.
[Ipocreiimne NpoCcTpaHCTBEHHbBIE
burypbl Ha TNIOCKOCTH: TETPAdIP, KyO,
napajuieIeuIe1; NOCTPOEHNE
CEUCHUN

3a/1a4.
Pacno3naBaTh npu3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpoutb ceyeHus Npru3Mbl

Ha TOTOBBIX YEpPTEkKAX.

IlepeuncasiTb BO3MOKHBIE CITOCOObI
B3aMMHOI'0 PACIIOJIOKEHUS MPSMOU
Y TIJIOCKOCTH B ITPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIIUE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaTh onpeneseHue
NapauieIbHOCTH IPSIMOI

Y TJIOCKOCTH.

DopMyJIHPOBATH MPU3HAK
MApALIETBHOCTH IPAMOU

U TJIOCKOCTH, YTBEPKAECHUE O MPSAMOU
MEPECECUCHUS ABYX INIOCKOCTEM,
IIPOXOAAIIMX Yepe3 apajuleIIbHbIE
MIPSIMBIE.

PemaTp npakrtrueckue 3agadu

Ha IOCTPOCHUE CEUYCHUIN
MHOTOI'PaHHHUKA.

OO0BbACHATH ClTy4an B3aUMHOTO
PACIIONIOKEHHUS TTIOCKOCTEN.

JlaBaTh onpeaesieHne napaaieabHbIX
IJIOCKOCTEM; MPUBOAUTH MPUMEPHI
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U3 pEeAIbHON JKU3HU U OKPYIKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPALIETBHOCTD IIOCKOCTEM.
HUcnonb3oBaTh npr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA MapajlIeIbHBIX INIOCKOCTEM
IIPU PEIIEHUH 33/1a4 Ha IOCTPOCHHUE.
OO0BACHATH, YTO HA3BIBACTCA
napajyieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITOJIHSIETCA MPOCKTUPOBAHUE
buryp Ha MIOCKOCTb.

N300paxaTh B napajuieibHON
IIPOEKIUU Pa3IMYHbIE
reoMeTpuiecKkue QUrypsl.
MopeaupoBaTh peajbHbIC CUTYalluU
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJAEIHU

C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MTOHATUM.

HUcnonb3oBaTh Npu pelIeHNN 3aa4
Ha IOCTPOCHUE CEUYCHUM NTOHATHE
MapajyIeIbHOCTH, TPU3HAKHU

Y CBOMCTBA MAPAJIIEIBbHBIX IIPSAMBIX
Ha IUIOCKOCTHU
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[ lepneHANKYJIAPHOCTD NPSAMBIX
U TJIOCKOCTEM

12

[TepnieBAUKYIAPHOCTD NPAMOM

Y IJIOCKOCTH: NIEPIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajuleabHble U NIEPIICHAUKYIISIPHbIE
K IUIOCKOCTH, IIPU3HAK
NIEPIICHAUKYIIAPHOCTH IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[IeprieHAUKYIISIp U HAKJIIOHHBIE:
pacCTOsHUE OT TOYKH JO INIOCKOCTH,
PacCTOSHUE OT MPSIMOM 10 TUIOCKOCTH

AKTYaan3upoBaThb (HaKThl U METOJIbI
MJITAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.

OO0BSCHATH, KAKON yroj Ha3bIBAETCS
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITMBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JdaBaTb onpeneseHue
MEePIEHAUKYIAPHBIX MPAMBIX

Y IIPSIMOU, TTEPIIEHAUKYJIIPHOU

K IUIOCKOCTH.

Haxoauthb yriiel MexIy
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B KyOe
U IMpaMu/Ie.

IIpuBoauTH IPUMeEPHI U3 PEATTBHOU
’KU3HU U OKpYyKaromieil 00CTaHOBKH,
WUTIOCTPUPYIOIINE
NEPHEHIUKYISIPHOCTD IPSIMBIX

B IPOCTPAHCTBE

Y IEPIICHIUKYIISPHOCTD NPSIMOU

K TUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHAUKYIPHOCTH TPSAMOU

Y IJIOCKOCTH, ITIPUMEHSTH €T0 HA
MPaKTUKE: OOBSICHATD
NEePHEHIUKYIIPHOCTh pedpa Ky0a

Y IMaroHalld €ro TPaHu, KOTopas €ro

12



HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHajgu Ky0a. BeIuuciaTh BHICOTY
IIPaBWIBHON TPEYTOJIbHOU

Y [IPABUJIBHOM YETBIPEXYTOJIBHOM
MUpaMuU/I 1o JjIuHaM pedep.

Pemathb 3a/1a4n Ha BBIYNCIICHUS,
CBSI3aHHBIE C MTEPIIEHIUKYIIPHOCTHIO
IIPSIMOM U INIOCKOCTH,

C MCTIOJIb30BAaHUEM MPU PEUICHUN
IUTAHUMETPUYECKHX (HaKTOB

Y METOJOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPIICHIUKYIISIPOM 1 HAKIIOHHOW

U3 TOYKH K ITIOCKOCTH; IPOEKIINEN
HAKJIOHHOM Ha MIIOCKOCTh. OOBACHSTS,
YTO HA3bIBAETCS PACCTOSIHUEM

OT TOYKH A0 TUNIOCKOCTH; MEXKITY
NapauIeIbHBIMU IJIOCKOCTSIMU; MEXITY
MPSIMOM U NTapaJUIEIbHOU €1
IUIOCKOCTBIO; MEKIY
CKPEILIMBAIOIIUMHUCS IIPSIMBIMH.
Haxoaurhb 3TH paccTosiHUSA B POCTHIX
Cllydasix B Ky0Oe, nupamuse, pusMe.
MoaeaupoBath peaybHbIE CUTyallUN
Ha SA3BIKE TEOMETPUH, UCCIEA0BATh
ITOCTPOECHHBIE MOJIEIIN

C MCTIOJIb30BAHUEM I'€OMETPUYECKUX
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MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IOCTPOCHUE CEYEHUUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB

Y TIIbI MEKTy IPSIMBIMU U
MJI0CKOCTSIMU

10

VYTiabl B IPOCTPAHCTBE: YIOJI MEXIY
NPSAMOM U INIOCKOCTBIO; JIBYTPAHHBIN
yIOJl, JUHEUHBIN yTOJI IBYTPAHHOT'O
yria.

[TeprieHAUKYISIPHOCTD INIOCKOCTEN:
NPU3HAK NEPHEHAUKYISIPHOCTH IBYX
Iockocrent. Teopema o TpEX
NEPIEHIUKYIIApax

AKTYaau3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
IIPSIMOU M TIIIOCKOCTBIO,
bopMyIHpOBaTh TEOPEMY O TPEX
NEePHeHAUKYJIsIpax 1 0OpaTHYIO K HEH.
HaxomuThb yros Mexay npsiMou

Y IJIOCKOCTBIO B MHOTOTPAaHHUKE,
paCCTOAHUE OT TOYKH A0 MPSMOM

HAa IJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY

0 Tpéx nepneHaukysipax. [Iposoaute
Ha YEPTE)KE NEPIEHIUKYIISIP: U3 TOUKH
Ha MPAMYIO; U3 TOYKU Ha IJIOCKOCT.
JlaBaTh ornpeiesieHue ABYIrpaHHOIO
yIria U ero 351eMeHToB. OOBICHSITH
PABEHCTBO BCEX JIMHEUHBIX YIJI0B
JIBYTPAHHOTO yTJIA.

HaxoauTh Ha yepTexe NBYIPAHHBIN
yToJ1 pu pedpe MUpaMUibl, IPU3MBI,
napajuieJIenunea.
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/laBaTh onpejaesieHue yria Mex1y
MIJIOCKOCTSIMH.

JaBaTb onpeaeeHue

1 (GOopMYJIHPOBATH MPU3HAK
B3aUMHO MEPNEHAUKYIAPHBIX
IIJIOCKOCTEM.

Haxoauthb yribel MeXay INIOCKOCTSIMU
B KyOe U mupaMHu/ie.

Hcnoab30BaTh Npy peENIEHUN 3a/1a4
OCHOBHBIE TEOPEMBI U METO]IbI
MJIAHUMETPUH.

MopneaupoBaTh peajibHble CUTYalUN
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHN

C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX
TTOHSITUI.

HUcnonb3oBaTh NpH pelICHNUN 3a1a4
HA IOCTPOCHUE CECUEHUM
COOTHOUIEHUS B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKHU

11

[IoHsATHE MHOTOTPaHHUKA,

OCHOBHBI€ 3JIEMEHTHl MHOTOTPDAaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOT'PAHHUKA.

[Ipu3ma: N-yronpHast npu3ma; rpaHu

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOAUTH AHAJIOIHUH.

/laBaTh onpeaeieHue
napajuieenunea, pacino3HaBaTh €ro
BHJIbI U U3y4YaTh CBOWCTBA.
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Y OCHOBaHUS MPU3MBIL; MIpsiMas

Y HaKJIOHHAs MPU3MBbIL; OOKOBast

Y TIOJIHASl TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, TpAMOYIrOJIbHBIN
napaJijiesIeuIe]l U €ro CBOMCTBa.
[Mupamupaa: n-yroybHas nupamuja,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBasl U MOJIHAs TOBEPXHOCTh
NUPaMU/Ibl; IPABUIIbHAS U YCEUEHHAS
nupamuaa.

DNEeMEHTHI MPU3MbI U TUPAMUJIBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUIBHOTO
MHOTOT'paHHHUKA; MPaBUIIbHAS IpU3Ma
U TIpaBWJIbHAS NTMpaMuUa; MpaBUIbHAS
TpeyroJjibHas MUpaMuIa

U TIPABUJIBHBIN TETPAdIP; KYO.
[IpencraBnenne o MpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, AOJAEKAIP
¥ MKOCa’Ip.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJIBHO TOUYKH,
IPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napajuiesIenuIe1ax, NpaBUIbHbIX
MHOT'OI'paHHUKAX.

JlaBaTh onpenesIcHne MUPAMUIBL,
pPacmo3HaBaTh BUbl MUPAMUT,
(hopmysmpoBaTh cBOMCTBa pEdED,
I'PaHel U BBICOTHI IPABUIIBHOMN
MAPaMU/JIBI.

HaxoauTthb muomaap moixHou

1 OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

/laBaTh onpeaeieHne yCeUEHHOU
MAPaMU/Ibl, HA3BIBATH €€ JIEMEHTHI.
DopMyIHPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPAaBUJIBHON YCEUEHHOW MUPAMUIBI.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMH, & TAKKE
3a/1a4d HA IOCTPOCHUE CEUECHUM.
JlaBaThb onpenesgeHue MpU3MsbI,
PACO3HABATDH BUJIbI IPU3M,
H300pakaTh MPU3MbI HA YEPTEKE.
Haxoauthb miomaas NOJIHON MU
OOKOBOI MOBEPXHOCTH HPU3MBI.
N3yuath cooTHOLIEHUS Diiepa
ISl yrcia peédep, rpaHeld U BepIInH
MHOTOI'PaHHHUKA.

N3yuyaTh BUJIbI TPaBUIbHBIX
MHOTOI'PAHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEH.

16



Brruuciienue 351eMeHTOB
MHOTOTPAaHHUKOB: pEOpPa, JUaroHanm,
yribl. [Inomane 60K0BOM MOBEPXHOCTH
Y TIOJIHOM ITIOBEPXHOCTH NPAMOMN
NPU3MBI, IUIOIIA b OCHOBaHUI, TEOpEMA
0 OOKOBOI MOBEPXHOCTHU MPAMOIA
npusmbl. [Tnomans 60KOBOM
MOBEPXHOCTHU U TOBEPXHOCTH
IIPaBUJIbHOM MUPAMHUIBI, TEOpEMA

0 oA OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

N3yyarb cuMMeETpUIO
MHOTOTPAHHUKOB.

OOBSCHATH, KAKHE TOYKH
HAa3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO TAaHHOW TOYKH, IPAMOM
WU IJIOCKOCTH, YTO HA3LIBAIOT
LEHTPOM, OChIO W INIOCKOCTBHIO
CUMMETPUU (PUTYPHI.

IIpuBoaAUTH IPUMeEPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJE.

MopeaupoBaTh peajabHbIC CUTYallUU
Ha SI3bIKE TEOMETPHUH, UCCIICIOBATH
MMOCTPOECHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUYECKUX
MOHSATHH, UCIOJIB30BaTh I101001e
MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPAHHHUKOB

[Torsgatre 00 00bEMe. OOBEM
TUPAMUJIBI, TTPH3MBI

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00BEMBI TEJ, MPOBOS AHAJIOTHIO

C U3MEPEHUEM IIOMIAJECH
MHOTOYTOJIbHUKOB. DOpPMYJIHMpPOBATH
OCHOBHbBIE CBOMCTBa 00BEMOB.
N3yyaTh, BHIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Mbl

Y TIUPAMHU/IBI.

Boruncasitb 00bEM IPU3MBI

Y TIMPAMHUJIBI TIO UX JIEMEHTAM.
IIpuMeHATH 00BEM ISl perIeHUs
CTEPEOMETPUYECKUX 3a7a4 U

JUISL HAXOXKJEHUS TEOMETPUYECKUX
BEJINYMH.

MopneaupoBaTh peajibHbIE CUTYalUU
HAa SI3bIKE T€OMETPUHU, HCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM I€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeUeHUH,
PACCTOSIHUS U YIJIbI

[TocTpoenue ceueHnu

B MHOT'OTPaHHUKE.

Brruuciienue paccTosiHuin: MEXIy
JIBYMsI TOYKAMH, OT TOUKH JI0 MPSIMOH,
OT TOYKH JI0 IJIOCKOCTH; MEXAY
CKPEIIMBAOLIIUMUCS MIPSIMBIMH.
Brruncnenue yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKY MPSAMOM U ITIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMH

CTpouTh ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpejesieHue PacCTOSTHUS
MeXay purypamu.

Haxomutb paccTosiHue Mex1y
napaieIbHbIMU MJIOCKOCTSAMH,
MEKy MJIOCKOCThIO M TapaJIeIbHON
e’ pAMOM, MEXKIY
CKPELIMBAIOIIUMHUCS TMPSMBIMHU.
CTpouts JIMHEHHBIN YO
JIBYTPaHHOTO yTjia Ha YepTeke
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MHOTOI'PaHHUKA U HAXOAUTH €TO
BCIIMYHHY.

Haxmme YTJIbI MCXKAY INIOCKOCTAMUA
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KonnuectBo OcHOBHOE cojiepKaHue OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(Temsl) Kypca 4acoB oOy4Jaromuxcs
Tena Bpamenus 12 Cdepa u map: ueHtp, paauyc, AKTYaau3upoBaTh (HaKThl U METOJIbI

JMaMETp; IO b TOBEPXHOCTU
cdepsl. B3auMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHas

IUIOCKOCTB K cepe; rioaab chepsol.

Nzobpaxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOIANTH AHAJIOTUU.

JlaBaTh onpeeaenus chepsl U 11apa,
uX LEHTpa, paauyca, TuaMeTpa.
Onpepenstb chepy kak purypy
BpAllICHUS OKPYKHOCTH.
HccaenoBaTh B3auMHOE
pacnosyiokeHue chepbl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO

Ha YEpTEkKaxX U PUCYHKAX.
D®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeIbHOU ITOCKOCTH K cdepe,
CBOMCTBO M ITPU3HAK KACATEIbHOMN
IUIOCKOCTH.

3HAKOMUTBCS C T€0JE3NYECKUMHU
JUHUSIMH Ha cepe
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[Hunuaapuyeckas MOBEPXHOCTD,
oOpazyroIue HUINHIPUIECKON
MIOBEPXHOCTH, OCh IHJIUHAPUICCKON
noBepxHOCTH. L{unuHIp: OCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
o0pa3yrolas 1 0Ch; IJIOMAIb
OOKOBOI1 U TIOJTHON TTOBEPXHOCTH.
N3o6parkenne nuianHapa

Ha IIJIOCKOCTH. PaSBépTKa HUuJInHIapAa.

Ceuenus nunuHApa (IIOCKOCTHIO,
MApAVICITBHON WU
HNEePIEHANKYIIPHON OCH LIMIINHAPA)

OO0BSCHSTH, YTO HA3BIBAIOT
UWJIAHAPOM, Ha3bIBATh €r0 JIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYYHUTh
UAJIAHAP MYTEM BpaIllCHUS
MPSIMOYTOJIbHUKA.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUISL BLIYMCJIEHHS TUIOIIA I OOKOBOM
MOBEPXHOCTH LUIIUHJIPA.

N3yuaTs, pacno3HaBaThb pa3BepPTKy
HAJIAHPA.

N300paxkaTh HUIMHJIP U €0 CEYEHUS
MJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, MapaJIJICILHON WIH
MEePIEHAUKYIISIPHOMN OCH.

HaxoauTh 1uiommagy 3TUX CEUEHUH.
MopeaupoBaTh peajbHbIE CUTYyalluU
Ha SI3bIKE TEOMETPHU, HCCIAEA0BATH
MMOCTPOEHHBIE MOJCITH

C UCIIOJIb30BAHUEM F€OMETPHUUECCKUX
TMOHSTHM

Konunueckast moBepXHOCTS,
00pa3yronme KOHMYECKOM
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOUW MTOBEPXHOCTH.
Konyc: ocHoBaHue u BepinHa,
o0pa3ytolas u 0Ch; IIOMAb

OO0BbACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBHI.

N3yuath, 00bSICHATD, KaK MOJYYUTh
KOHYC IIYTEM BpalleHUs
MPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.
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OOKOBOH U MOJTHON MOBEPXHOCTH.
VYceu€Hnslil KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHUA U OOKOBast

TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béprka koHnyca.

Ceuenus koHyca (II0CKOCTHIO,
I1apaJljIeIbHOU OCHOBAHHUIO,

Y TUTOCKOCTBI0, TPOXOISIIIEH
4yepe3 BEPLINHY)

HN300paxkaTh KOHYC U €T0 CEUCHUS
IIJIOCKOCTBIO, MPOXOASIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, NEPIEHAUKYIIAPHON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBOAMTH, HCHIOJIB30BATH (DOPMYIIBI
JUTSL BLIYMCIIEHHS TUIOIIA I OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mjo1aau CeYeHuM,
MPOXOISIIIUX Yepe3 BEPIIMHY KOHYCa
WJIA TIEPIICHAUKYIISIPHBIX €T0 OCH.
OO0BACHATH, KAKOE TEJIO HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaTthb, 00bSICHATH, KaK €ro
MOJIYYUTh ITYyTEM BpAIICHUS
MPSAMOYTOJILHOW TPaIeyu.
BbIBOAMTH, MPUMEHATH POpMYITy
JUIA BBIYMCJIEHUS IUIOIAIU OOKOBOMU
IMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KoMmOuHarus ten BpaieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBINA 0KOJIO chepsr; chepa,
BITMCAHHAS B MHOTOTPaHHUK WU

B TEJIO BPAIICHUS

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH AHAJIOTHUHU.

Pemiates cTepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TEJIAMU BpAILICHUS,
MTOCTPOEHUEM CEUEHHM TEN BpAICHNUS,

22



C KOMOMHALIMSIMU TEJ BpallleHUS

Y MHOTOTPaHHUKOB HAa HAXOXK/ICHUE
r€OMETPUYECKUX BEJINYHUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETpUUYECKre PakThl U METObI
3a/1a4M HA BBIYHUCIICHHUE

Y J10Ka3aTeJIbCTBO.

MoaeaupoBaTth peanbHbI€ CUTyalluN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENN

C UCITOJIb30BAaHUEM I'€OMETPUUECKUX
ITOHATUI

OO0BEMBI TEN

ITonsarue 06 00béMme. OCHOBHEBIE
CBOlCTBa 00BEMOB TEJI.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u momaas chepsl

AKTYyaJIu3upoBaTh (PAKTHl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOIUTH aHAIOTHH.

BbIBOANTD, HCN0JIB30BATH (HOPMYITHI
00BEMOB: IPU3MBI, IUITUHIPA,
MAPaMUbl, KOHYCa; YCEUYEHHOU
MUPaMUIbl U YCEUEHHOTO KOHYCA.
PemaTh cTepeoMeTpruecKue 3a1auu,
CBSI3aHHBIC C BHIYHCICHUEM O0OBEMOB.
@opMyTHPOBATH OTIPEICIICHUE
IIapOBOTO CETMEHTA, IMAPOBOTO CIIOS,
IIIApOBOTO CEKTOPA.
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[IpumensaTs GopmyIbl
JUJISl HAXOXKJIEHUS 00BEMOB IIAPOBOTO
CErMEeHTa, apOBOI0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CooTHOUIEHUS! MEXAY MIIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOI0OHBIX
TN

PemaTh crepeomeTpuyeckue 3agauu,
CBSI3aHHBIE C 00BEMOM IT1apa

U TUJIOIIAIbIO C(EpHI.

MoneanpoBaTh peajibHbIE CUTYAIlUU
Ha SI3bIKE TEOMETPHUHU, UCCIET0BATh
MOCTPOEHHBIE MOJAEITU

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
TIOHSTUH.

AKTYaJIu3UpoBaTh (PAKTHI U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

Pemartb crepeoMeTpuuecKkue 3ajayu,
CBSI3aHHBIEC C COOTHOIICHHEM O0BEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTRBE.

MopneaupoBaTh peajibHbIE CUTYalUU
Ha SI3bIKE€ TEOMETPUH, UCCIEA0BATh
MIOCTPOEHHBIE MOJAEIN

C HCIIOJIb30BAHUEM T€OMETPUUECKUX
MTOHSITUI

BekTopbl 1 KOOpAWHATHI
B IPOCTPAHCTBE

10

BekTop Ha miiockoctr
U B ripocTpaHcTBe. CloxKeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE

AKTYaJIU3upoBaTh (PAKTHI 1 METOIBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTUH.

24



BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [Ipasuiio
napasuiesenuneaa.

Pemenue 3amay, CBI3aHHBIX

C IIPUMEHEHUEM NPABUII IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cuctema KOOpAruHAT
B npocTpancTBe. KoopauHatsl
BekTOpa. [Ipocreiimue 3anaun

B KOOpAMHATaX. YTOJI MEXIY
BekTOopaMu. CkanspHoe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mexy NpssMbIMU
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO/T
[IPU PEIIEHUU TEOMETPUYECKUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOD

B POCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJLIENENNUIIEA TIPU CIIOKEHUN
BEKTOPOB.

CriaaabiBaTh, BBIMUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyaTh OCHOBHBIE CBOMCTBA ATUX
OTIepaLUU.

JlaBaTh onpeiesieHue NpsMOYyroibHON
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTRE.
Bripa3urs KOOpIMHATHI BEKTOPA
4yepes KOOPAMHATHI €ro KOHIIOB.
BbiBOAMTEH, HCIOJIBL30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXK Y
TOYKAMMU.

BripaxaTh CKaISIpHOE NPOU3BEIACHUE
BEKTOPOB Yepe3 UX KOOPAUHATBHIL,
BBIYUCIIATDH YTOJI MEXAY JABYMSI
BEKTOpPaMH, ABYMs IIPSIMBIMHU.
HaxoauTthb yros Mexay npsMou

Y TJIOCKOCTBIO, YTOJI MEXKY IByMS
IJIOCKOCTSIMHA aHAJTUTHYECKUMU
METOIAMMU.

BrIBOAUTS, HCII0JIB30BATH (POPMYJTY
pacCcTOSIHUA OT TOYKH 10 INIOCKOCTH
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[loBTOpEHUE, 0000IICHNE 7 OcHoBHbI€ (DUTYpBHI, PaKThl, TeOpeMbl | PemaTsb npocreiive 3aaadu
1 cUCTeMaTH3alus 3HAHUM Kypca IJIaHUMETPHUH. 3aJauu Ha HaXOKJICHHUE JIJIMH U YTJIOB
IUTAHUMETPUU U METOABI UX B T€OMETPUUECKUX (PUrypax,
perieHus. npuMeHsTh Teopemy Iludaropa,
OcHoBHbIE QUTypBbI, PaKTBI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTepeoOMETpHUH. 3aaauun HaxoauTsb miionia b MHOTOYTOJIbHUKA,
CTEpPEOMETPHUH M METOJIbI UX PELIEHUsI | Kpyra.
Pacno3naBaTh no1o6HbIE HUTYPHI,
HAXOJUTh OTHOIICHUS JJIUH
U IJIOIA e .
Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPHUECKUX 3a/1a4 (PaKThl
Y METOJIbI TUTAHUMETPUU
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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