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HHOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma ydeOHOrO Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOT0 00pa3oBaTEIbHOTO CTaHJAapTa CpPeIHero odIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHMWH, NPEIBABISIEMBIX K
MaTEeMaTUYECKOMY OOpa3OBaHHUIO, M TPAAUIMA POCCHUUCKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JUJISI CaMOpPa3BUTHSI U HEMPEPHIBHOIO 0O0pa3oBaHUS,
[EJOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUIHOCTH 00 YyYaIOIIHUXCH.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHusl OOYCIIOBJI€HA MPAaKTUYECKOM 3HAUYMMOCTBIO METANpeIMETHBIX U
OPEeIMETHBIX PE3YJbTaTOB OOyYEHHsS T'€OMETPUU B HANPABICHUH JMYHOCTHOI'O
pa3BUTHS OO0y4aromuxcsi, (opMuUpoBaHUs (YHKIUOHATHLHON MaTeMaTH4ecKou
IPaMOTHOCTH, U3yU€HUS IPYruX Y4eOHbIX TUCUUIUIMH. PazButue y oOydaromuxcs
NPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUUYECKUX
a0CTpakIii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaxeHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUW M TPOLECCOB PEAITBHOIO MHpPA, MECTE
Ir€OMETPUU B CUCTEME HAYK U POJIM MATEMATHUYECKOrO MOJIETUPOBAHUS B HAYYHOM
NO3HAHUU U B IIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
yuyaluxcsi, a TaKKe KayeCTB MBbIIUICHHS, HEOOXOIMMBIX I aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomerpust gBisieTCsl OAHUM M3 0A30BBIX NMPEAMETOB HA YPOBHE CPEIHETO
oOurero oOpa3oBaHMsA, TakK Kak O0ECHeYMBAaET BO3MOXXHOCTb H3YYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe wpbliieHUue, (GOpMHUPYEMOE NPU H3YYCHHH OO0Yy4YarOIIUMHCS
HNOHSTUIHBIX OCHOB F'€OMETPHH U MOCTPOCHUHU LIETIOUYKHU JOTUYECKUX YTBEPKACHUN
B XOJE pEUIEHUS F€OMETPUYECKUX 3a/ay, YMEHUE BBIIBUTAaTb U ONPOBEPIaTh
TUMOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAY4YHOI'0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHrne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX JAESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eaoBeKa BO BPEMEHU U
NPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLMaAIbHOro ObITHsi, (opma
OTPaXKEHUSI OKPY’KAIOIIET0 MHPA, YCJIOBHE YCIEUIHOIO MO3HAHUS W AKTUBHOIO
npeoOpa3zoBaHusi  AEHUCTBUTENBHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOH JE€SITENBbHOCTH,
SBIIIETCA OJIHMM W3 TMPO(PECCHOHAIBbHO BaXKHBIX KAauyeCTB, MOITOMY aKTyallbHA
3aja4a (OPMHUPOBAHUS y OOYHYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIHHOCTH IO MHOTUM HaIlpaBICHUSIM.



Llenp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o0O0meoOpa3oBaTeIbHOE W OOLIEKYJIbTYPHOE PpPAa3BUTHE
oOydarommxcss  4yepe3  oOecrie4eHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
UCTOJIb30BAaHUSI CHUCTEMAaTUYECKUX TIE€OMETPUUECKMX 3HAHUHM U JEWCTBUH,
CHEeU(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEITHOTO MPOAOHKEHNU 00pa30oBaHMs
10 CIIEHUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPUH.

IIporpaMma 1o reoMeTrpuu Ha 0a30BOM YpOBHE NpeJHA3HAUeHA MJis
o0yJarouuxcs CpeHel IIKOJIbl, HE WCIBITHIBABUIMX 3HAYUTENbHBIX 3aTpyIHEHUI
Ha ypOBHE OCHOBHOTO 0011ero oopazoBanusi. TakuM oOpa3oM, oOydaromiuecs: Ha
0a30BOM YPOBHE JOJI)KHbI OCBOUTH OOLIME MATEMaTUYECKUE YMEHHs, CBSI3aHHbIE
CO CHEIU(PUKON TreoMeTpur U HEoOXOAUMBIE /JIs J>KU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYUTh I'€OMETPHUIO Oosee
riyOOKo, eclii B JalibHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATIBHON JAESTEIbHOCTH.

JIOCTM)KEHHE 1eJIM  OCBOEHHS IPOrpaMMbl  OOECIIEUMBAETCS PEILICHHEM
COOTBETCTBYIOIIMX 3ajad. [lpuopuTeTHhIMM 3ajadyamMM  OCBOEHHA  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHE B 10—11 knaccax ABISFOTCS:

e (opmupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KYJIBTYPbI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHME MPEJICTABICHUS O MHOTOIPAHHUKAX M TelaX BpalleHUus
KAaK O BOXHEHIIMX MaTeMaTHUYECKUX MOJEISX, MO3BOJSIOIIUX OMHCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPA;

e (opMHpOBaHME YMEHHs pACIIO3HABATh Ha 4YepTexax, MOAEIAX U B
pEaIbHOM MHUPE MHOTOI'PaHHUKH U TeJla BPALLCHUS;

e OBJAJCHUE METOJAMM DPEIICHMs 3a/1a4 Ha MOCTPOECHHS Ha M300paKEHUSAX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOI'paHHHKaX M TeJlaX BPALEHUs U UX OCHOBHBIMH CBOICTBaMU;

e OBJAJCHUE  AITOPUTMAMHU  PEIIEHUs  OCHOBHBIX  THUIOB  3aJlay;
dbopMHUpOBaHME  yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbIC
paccyXKJIeHusl B XOJAE PEUICHUS CTEPEOMETPUUYECKMX 3aJad M 3a1ad C
IIPAKTUYECKUM COAEPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYaJlbHBIX M TBOPYECKUMX  CIIOCOOHOCTEH
oOyvarouiuxcs, II03HaBaTEJIbHOM  AKTUBHOCTH,  HCCIIEI0BATEIbCKUX
YMEHUH, KpUTUUHOCTH MBILIJICHUS;

e (dopMupoBaHUE G YHKIIMOHATHHOM TPaMOTHOCTH, pEeJIEBAaHTHOM
F€OMETPUU: YMEHHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallsIX M IPHU H3YyUYEHUHU IPYTHX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HMX Ha S3BIKE
Tr€OMETPUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHITh OCBOSCHHBIM
reOMETPUYECKUI anmapar g pPElIeHUus MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YJIbTATHI.



OTAMYUTETHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKIFOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro HW3y4EeHMs 3aJ]ad, pelIacMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa30M OpraHu30BaHHAsI paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTHUYECKOTO U TMPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YYEHHIO ITPEAMETA.

[Ipeanourenue oTAaETCS HAMIAAHO-KOHCTPYKTUBHOMY METOJY OO0y4Y€HUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
IPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B KypCcE€ CTEPEOMETPHUM MPOBOAUTCA 3a CUET pEIICHUS 3aJad Ha
CO3/laHME€  TPOCTPAHCTBEHHBIX  O0pa3oB W  3ajJa4y Ha  ONEpPUpPOBAHUE
OpOCTPaHCTBEHHbIMU oOpazamu. Coznanue obpa3a MHPOBOIUTCSA C OMOPOM Ha
HATJIATHOCTh, @ OIEpPUPOBaHHE O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEPKAHUS.

OcHoBHBIE coaepxkaTenbHble TUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpasHukm», «lIpsiMble 1 TIIIOCKOCTH B POCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpBI U KOOPAMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrpenensiercs He TOJBKO M0 COAEPXKATENbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHsI Ha YPOBHE CpEHEro 00111ero oopa3oBaHusl.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, paclpefeia€HHbBIM 10 TrojJaM O0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4TOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
MNOHATUAMHU U HAaBBIKAMH OCYULIECTBIISIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJTI0/IEHEM TIPUHIIMITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCS, pacIIupss U
yrayosisis e€, o0pasysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Henemo B 10 kinacce u 1 4ac B
Hezeno B 11 kiacce, Bcero 3a jiBa roja ooyuenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbBIE MOHATUS CTEpeOMETpHH. Touka, mpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 006 aKCHOMATUYECKOM IMOCTPOECHUU CTEPEOMETPUM: aKCHOMbI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anMmHOE  pacnonokeHue NOpsMBIX B NPOCTPAHCTBE:  IEPECEKAOLIUECH,
napajuielIbHbIe U CKpelIuBaronmecs npsamMelie. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE: NapaJUIebHbIEC NIPSMbIE B IPOCTPAHCTBE; NAPAILIEIbHOCTD TPEX MPSAMBIX;
MapajUIeIbHOCTh MPSIMOM M IUIOCKOCTH. YTJIbl C COHAIIPABJIEHHBIMH CTOPOHAMU; YTrOJ
MEXIy NpSAMBIMA B MPOCTpaHCTBe. llapajienbHOCTH IUIOCKOCTEH: NapaJlIeIbHbIE
IJIOCKOCTH; CBOWCTBA IapajUICIbHBIX ILIOCKOCTEH. lIpocreimne npocTpaHCTBEHHBIE
Gburypsl Ha MIOCKOCTH: TETPAdp, KyO, mapasuiesenure/l; MOCTPOESHUE CEUCHHI.

[lepnieHAUKYISIPHOCTD TPAMOM M IUIOCKOCTH: MEPIEHAUKYJISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, NPSMBIC MApaJUICNIbHbIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH, NPHU3HAK
MEPIEHINKYJAPHOCTH MPSMOW U IUIOCKOCTH, TEOpPEMA O MPSIMON NEPHEHAUKYISIPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJl MEXKIAY NPSIMOM M IUIOCKOCTBIO; BYTPaHHBIN
yIOJI, INHEMHBINA YIoJI ABYTPaHHOrO yria. [lepneHauKkynsp v HaKJIOHHbIE: PACCTOSHUE OT
TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOW JO IUJIOCKOCTH, MPOEKUusl (Urypbl Ha
IJIOCKOCTh. [lepneHauKyIApHOCTh IJIOCKOCTEW: MPU3HAK IEPIEHANKYISIPHOCTH JIBYX
rockocter. Teopema o TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

[ToHsiTHE MHOTrOrpaHHUKAa, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHMKA, BBIMYKJIBIE W
HEBBINYKJIbIC MHOTOTPAHHUKH; pPa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroyibHas npusma;
IrpaHd W OCHOBAHUS TPHU3MBI, TpsiMasi M HAKIOHHAs TMPU3MbI, OOKOBask M TIOJHAs
MMOBEPXHOCTh Mpu3Mbl. [lapamnmenenunesn, NpsAMOYTOJbHBIM MAPAILICICHUINECT U €ro
cBoiicTBa. [lupamuzaa: N-yronpHas nupamMuja, TpaHd U OCHOBaHUE MUpaMUbl; OOKOBas U
MOJIHASl TOBEPXHOCTh IHMPAaMUJIbl; NpaBWJIbHAs W YyCEUYEHHAs NUPAMUIA. DJIEMEHTHI
npu3Mbl W nupamubl. [IpaBuibHblE MHOIOTPAHHHUKHU: TMOHSATHE MPABHIBHOTO
MHOTOTPAHHHKA;, TMpaBUWJIbHAs TMpU3Ma W [paBWIbHAs MHUpPaMUIa; [PABUJIIbHAS
TpeyrojibHasi MUpamMuaa U NpaBWIbHBINA TeTpadap; KyO. IIpencraBienue o mpaBUIIbHBIX
MHOT'OTPaHHUKAaX: OKTa’JIp, JOJAEKadAp U uKocadip. CeueHust MpU3Mbl U MUPAMUJIBIL.

CummeTpusi B TNPOCTPAHCTBE: CHMMETPUSL OTHOCHUTEIIBHO TOYKH, MPSMOM,
IUIOCKOCTU. OJIEMEHTBl CUMMETPMHM B NHpPAMHUAAX, NapaJIICIENUIeNax, MPaBUIbHBIX
MHOTOT'PaHHHKAX.

Brrunciienne »1eMEeHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yribl. [Lmomanb
OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSMON MPHU3MBI, TUIONIAAh OCHOBAHHA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Mpu3Mbl. [lnomaas 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH NPABWIBHOW MMUPAMHIBI, T€OpeEMa O IUIONIAAN YCEUEHHOW NUPAMUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPaMUJIBI, TTPU3MBI.

[Tomobubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXIY  IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMu TOJOOHBIX TEJI.



11 KJIIACC

TeJsia Bpamenus

[unuHapruyeckast MOBEPXHOCTh, 00pa3yrouue HWIMHIPUYECKON MTOBEPXHOCTH, OCh
HWIMHAPUYECKOM mnoBepxXHOCTH. LumumHap: ocHoBaHUMS W OOKOBas MOBEPXHOCT,
oOpa3yrolas ¥ 0ch; MIOIaAb OOKOBON U MOJTHOM MOBEPXHOCTH.

Konunueckast moBepXHOCTb, 00pa3ylolre KOHHYECKOM IOBEPXHOCTH, OCb H
BEpILIMHA KOHMYECKON oBepXHOCTH. KoHyC: ocHOBaHME U BepIInHA, 00pa3yromias 1 OCh;
101/ 1b OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIoIIie U BHICOTA;
OCHOBaHMSI 1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: nueHTp, paauyc, 1uaMeTp; IIOIa b MOBEpXHOCTU cepbl. Banmuoe
pacnonoxenue chepsl U INIOCKOCTH; KacaTelabHas INTOCKOCTh K cdepe; IIomaas chepol.

N3o0paxkeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka MWIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHUss U MHOTOIPAHHUKOB. MHOTOIpaHHMK, OMHCAHHBIN
oKo0J10 cepsl; chepa, BIMCcaHHAs B MHOTOTPAHHUK, MU TEJIO BPAIICHHUS.

[Tonsitue 06 oObéMe. OcHOBHBIE CBOMcTBa 00BHEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajulenenunena u cieactsusd u3 He€. O0bEM LUIUMHApPA, KOHYCA.
O0bEM mapa u miomasb chepsl.

[TonoOubie Tema B mpoctpaHcTBE. COOTHOLIEHUS  MEXAY  IUIOMIAJIIMU
MOBEPXHOCTEMN, 00bEMaMU OJTOOHBIX TEJL.

Ceuenust mwinHiapa (MapaiedIbHO W TEPIEHIUKYISPHO OCH), CEYEHMs] KOHyca
(mapaJiieibHOE OCHOBAHMIO M MPOXOJIAIIEE Yepe3 BEPUINHY), CEUEHHS 11apa.

BekTOopbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH W B mpocTpaHcTBe. CIIOKEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HcIOo. PasiiokeHne BeKTOpa HO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSA3aHHBIX C IIPUMEHEHHEM
IIPaBUJI IEUCTBUN C BeKTOpamu. [IpsiMoyromnbHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. IIpocreiimne 3agaun B KOOpAMHATAX. YTOJ MEXKAY BEKTOPAMHU.
CkansipHoe TpPOW3BEICHHUE BEKTOPOB. BBIYMCIEHUE VYIIIOB MEXKIAY NpPSIMBIMH U
IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/ IIPU PELIEHUN I€OMETPUYECKUX 3a1ay.



IINTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJAbTAaThl OCBOEHUS MPOTPpaMMbl Yy4EOHOTO TMpeameTa
«MaremaTuKay XapakTepU3yIOTCS:

I'paxpanckoe BociuTaHue:

c(hOpMHPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak aKTHBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUICKOTO 00IecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
npoleayp TrpaxaaHCKOro oobmecTBa (BBIOOPBI, ONPOCHI U Mp.), YMEHHEM
B3aMMOJICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAMY ¥ Ha3HAYCHUEM.

IIaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TPaXAaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCUIICKONW MaTEMATHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKON MaTEMaTUYECKOM IIKOJBI,
K HCIIOJIb30BAHUIO ATUX JIOCTH)KEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEIACHUS,
CBSI3aHHOT'O C MTPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOT'O BKJIa/Ia B IOCTPOEHUE YCTOMYUBOIO Oy YIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKJIIOYas ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUI, pacCCyXICHUN;
BOCIIPUUMYHUBOCTHIO K MATEMAaTHUYECKUM ACTIEKTAM Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nvecKoe BOCIUTAHNE:

c(OpMHPOBAHHOCTBIO YMEHHsI TPUMEHSATH MaTeMaTU4YeCKUe 3HaHUs B
MHTEpecax 370pOBOro U 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHSATUU U

OT/IbIXaA, peryinspHas duznueckas aKTUBHOCTB); (bu3nYecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JCSATENIbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymiedt mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3OBaHHIO U
caMOOOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUIECKUX 3aJ1a4 MATEMaTUIECKON HApaBICHHOCTH.

IKOJIOTMYECKOoe BOCTIMTAHNE:



c(OPMUPOBAHHOCTBIO HKOJIOIMYECKOH KYJIbTYpbl, IOHUMAHUEM BIIUSHUS
COLMAIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HaHMEM TJO0AJIBHOIO  XapakTepa OSKOJIOTMYECKHX IpoO0IeM;
OpHEHTallMell Ha NPUMEHEHHE MATEMATHYECKUX 3HAHWM Ul pelIeHus 3a1ad B
o0lacTh OKpyXXawlled cpeabl, IJIaHUPOBAaHUS IOCTYIKOB M OIEHKH HX
BO3MOJKHBIX ITOCJIEICTBUM JUISl OKPYKAIOIIEN CPELBI.

IleHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OPMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM M  OOIIECTBEHHONM MpPAKTUKH, [MOHHUMAaHHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YEeIOBEUYECKOW JEeATeNbHOCTH, 3TaloB €&
pa3BUTHA W 3HAYUMOCTH I PAa3BUTHS UUBWIN3ALHUH; OBJIAJACHUEM SA3bIKOM
MAaTeMAaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM Kak CpPEICTBOM IIO3HAHUSA MUDAa;
TOTOBHOCTBIO OCYILECTBIATH IPOCKTHYI0 U HCCIEAOBATEIbCKYIO ACATEIbHOCTH
VHIVBUIYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUSA MPOrpaMMbl YYEOHOro MpeaMmeTa
«Maremaruka» XapaKTepU3yOTCS OBJIAJICHUEM YHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUuiaMuU, YHUBEPCATbHLIMU PECYAMUSHBIMU OUCTNEUAMU.

1)  Vuusepcanvuvie  noznasamenvmvle  Oeilicmeus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NpoOYeccos obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCaioweeo  Mupa;  NpuMeHeHue  J102UYECKUX,
UCCIe008ameNbCKUX onepayuti, ymeHui pabomams ¢ uHgopmayuet).

basoBble jlornyeckue 1eicTBUA:

e BBIBIITH U XaPaKTEPU30BaTh CYLICCTBEHHBIC NIPU3HAKKA MaTEMaTUYECKUX
OOBEKTOB, IMOHSATHM, OTHOLICHUH MEXAYy HNOHATUSIMH; (POPMYIUPOBATH
ONpEACIICHUs]  TMOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJlaccu(UKauuy, OCHOBaHUA i OOOOIIEHHS M CpPaBHEHUsS, KPUTEPHH
IIPOBOJMMOIO AHAJIU3a;

e BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBbBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPULATENbHBIC, €IMHUYHBIC, YACTHbIE W OOINIUE;
YCIIOBHBIE;

e BBIBIKATH  MAaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpEUMsT B (akTax, JAaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX;
npenjaraTb ~ KpUTEpUM  JJI  BBIABJICHHS  3aKOHOMEPHOCTEH  H
IIPOTHUBOPEUNL;

e JIENaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBLHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUN (MPSIMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;



BBIOMpATh CMOco0 perieHus yuyeOHOM 3ajaur (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HAMOOJNEE MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBblie nucciienoBarejbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoOBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYHUE, MPOoOIEMY,
yCTaHAaBIMBaTh HMCKOMOE H  JaHHoe, (OpMHUpPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

POBOIUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCUMOCTEH MEXKIY
00bEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOSATEIHHO (pOopMyTHUPOBATH 0000IIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOJIO/IEHUS, MCCIEAOBAHMS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIEHHIA;

MIPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKKE BBIABUTATh
IPEINON0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

2)

BBISIBJISITh 1eUIIMTHI MH(DOpPMAIMK, NTaHHBIX, HEOOXOMUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;
BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB U ()OPM IIPE/ICTABICHHS,
CTPYKTYpPHpPOBaTh MH(MOpMAIUIO, IPEACTABISTH €€ B pa3IMYHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;
OILICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
cOopMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonuvie KomMmynuxkamuenwvle Oelicmsus, —obecneuusarom

chopmMupo8aHHOCmb COYUATILHBIX HABLIKOS 00)YAIOUJUXCHL.
Oo0menue:

BOCIIpUHUMAaTh U (OPMYJIHPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOAY pelIeHus 3a7a4i, KOMMEHTHPOBATD MTOJIyYEHHBIN pe3yIbTaT;

B X0/ OOCYKIEHUs 3a7jaBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOIeMBbl, pelIaeMoi 3aaun, BHICKAa3bIBATh UJIEH, HAllETICHHbIEC HA MTOUCK
pELICHHSI; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHUKOB JMAJIOra, OOHapy»XuBaTh pa3IiMuue€ U CXOJCTBO MO3ULMUMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;
NPENCTABIATh  pPE3yJAbTaThl  pEIIEHHs  3a7aud,  SKCIEPUMEHTA,
UCCIIEIOBaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1ay MPe3eHTAIMN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHuyectBo:



e TMOHMMAaTh W  HCIOJb30BaTh  MPEUMYILIECTBA  KOMAHOHOH  H
WMHIMBHUYaJIbHON pabOThI MPHU pEeUICHUH YUeOHBIX 3aa4; MPUHUMATD LIeTh
COBMECTHOM JIESTENbHOCTH, IJITAHUPOBATh OpPraHU3aluil0 COBMECTHOU
paboThI, pacnpeAensaTh BUABI padboT, JOroBapuUBaThCs, 00CYXKAaTh MPOIECC
U pe3yJbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

e YYaCTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXKIE€HUSI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M WHBIE); BBINOJHITH CBOI 4YacTh pPabOThl H
KOOPAMHUPOBaTh CBOM [JEWUCTBUS C JPYTMMH YJIE€HAMH KOMAaH/bI;
OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEUCTBHSI.

3) Vuusepcanvnvie  pezynamuegHuvle Oeticmaus, obecneyusarom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO TUUHOCTUL.

Camoopranusanus:

e COCTaBISITH IUIAH, AITOPUTM PEIICHHUS 33/1a4H, BHIOMPATh CIIOCO0 PEIICHHS
C y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

e BJIAJETh HAaBbIKAMHM IIO3HABATENIbHON peQuieKCMM KaK OCO3HaHHUs
COBEpILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAaMOKOHTPOJIs Ipolecca M
pe3yJibTara peleHnusl MaTeEMaTUIEeCKOM 3a/1auu;

e IpPEABUAECTb TPYAHOCTH, KOTOpPBIE MOI'YT BO3HUKHYTh IpU pEULICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBATb COOTBETCTBHE pe3yJbTaTa 1€ M YCIOBUSM, OOBSICHSITH
NPUYMHBI JTOCTUKEHUS WIH HEJOCTH)KEHHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIKUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, TIIOCKOCTb.

[IpUMeHSTh aKCHOMBI CTEPEOMETPUM M CJIEACTBHUS W3 HUX MPU PEIICHUU
rEOMETPUUECKUX 3a/1ad.

OnepupoBaTh MOHATUSAMU: MAPALICIBHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX
1 INIOCKOCTEM.

KnaccupunupoBats B3aMMHOE pacmlojioKeHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSIMU: JABYTPAHHBIA YIroJl, TpaHU JBYIPAHHOTO YIIIa,
pedpo NBYrpaHHOIO YIJia; JUHEWHBIA YroJl IByTpaHHOIrO yrja; rpajycHasi Mepa
JBYTPAHHOTO yTJa.



OnepupoBaTh NOHATUAMU: MHOTOTPAHHMK, BBIMYKIBI W HEBBITYKIbIN
MHOT'OT'PaHHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IMMpaMUJa; NpHU3Ma,
OpsMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupummpoBaTh ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS  AJiA
Kjaccu(ukanuy (BbINYKJIbIE W HEBBITYKJIbIE MHOIOIPAHHHUKHU; [PABUJIbHBIE
MHOTOT'PaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJICIICTIUIIE]IbI).

OneprpoBaTh NOHATUSMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOIOTPAHHUKOB.

OOBACHATH NPUHLIMUIBI IOCTPOEHUS CEYEHUH, UCIIOIb3YSI METOJL CIEA0B.

CtpoutTh ceYeHUss MHOTOIPAHHHMKOB METOJOM  CJI€AOB, BbIIOJHSTh
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBepXy, COOKY, CHU3Y.

Pemats 3a7aun Ha HaxOXEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Wiu
QIrOpUTMaM, MPUMEHSS] W3BECTHBbIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUNA MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMpsIMOM, OT TOYKM JO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOLIUMHUCS MPSMBIMU.

Pematp 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3lam Win
QIrOpUTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTHUUYECKHE METOJbl IPU PEUICHUU
CTaHJApPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPSAMBIMH, MEXIAYy MPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncasate 00bEMBI U IIIOLIAAN MOBEPXHOCTEH MHOI'OMPAHHUKOB (MpU3Ma,
nupaMpsia) ¢ TNpUMEHEHHEM (OpMyJ; BBIYHUCIATH COOTHOIICHHUS MEXIY
IUIOIIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MNOHATHSMH: CHUMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOpPMALUIO O
INPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX (hUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumenaTs reomerpuueckue (aKkTbl Ui PELIEHUS CTEPEOMETPUYECKHUX
3a/1a4, MPEANOoIaraloliX HECKOJIBKO IaroB PELICHUs, €CJIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

[IpuMeHATh  IpOCTEHIIME NPOrpaMMHBIE  CpPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoauTh NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HU, PaCO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pPEaJIbHbIE
CUTyallUM W TPHUMEHITh W3YyYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PEIICHHMS
MaTeMaThuyecku CcGOpPMYIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATh peajbHbIC
CUTyalluM Ha A3bIKE TE€OMETPUM, MCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHIATHI U TEOpeM, anmapara ajareOpsl; perarh
NPAKTUYECKUE 33]1a4H, CBA3AHHBIEC C HAXOXKAECHUEM T€OMETPUUECKUX BEITUYHH.



11 KJIACC

OnepupoBaTh MOHATHIAMU: LUIWHIPUYECKAas TOBEPXHOCTh, 00pa3yroIme
IIAHAPUICCKON  TOBEPXHOCTH;  MWJIWHAP;,  KOHWYECKas  IMOBEPXHOCTD,
o0pa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC; ChepudecKasi HOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KiaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucisate  00BEMBI WM TJIOMIAAM  TOBEPXHOCTEH TN  BpalieHus,
TCOMETPUICCKUX TEJl C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMH: MHOTOTPaHHUK, BIHMCAHHBIK B chepy
ONMHMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIICHMUS.

BbIYMCIISITE COOTHOIIEHUSI MEXIY IUIONIAJAsIMU MOBEPXHOCTENH U 00BbEMaMU
MOJO00HBIX TEIL.

N3o0paxkarh m3ydaemple (UTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BEITIONTHATH (BBIHOCHBIC) IJIOCKUE YEPTEHKHU U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
dburyp: Bug cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAILICHUS.

W3BnekaTs, WHTEPIPETHPOBATH M MPEOOPa3OBBIBATH HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OmnepupoBath MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BoITIONHATS  EHCTBUS  CIOXKEHUST BEKTOPOB, BBIYUTAHHWS BEKTOPOB U
YMHOKECHHUS BEKTOpa Ha YUCIIO, OOBSACHATH, KAKUMH CBOMCTBAMH OHU 00JIaJIaoT.

[IpumeHsTh MpaBUIIO NMapavieenuneaa.

OmnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJUHATHI B POCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl MEXKIY
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIC 1 KOMILJIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJl MEXKITY
BEKTOpaMH, CKaJISIpHOE TPOM3BEICHUE, pPACKIaAbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reoMerpudeckue (aKThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiuX HECKOIBKO IIaroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (opMe.

Pemate mpocreiiiiue reoMeTpuuecKre 3ajladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.



Pemate 3amaum Ha [0Ka3aTenbCTBO MATEMAaTHUYECKUX OTHOLICHUUA W
HAXOXJICHUE TEOMETPUICCKUX BETUYUH MO 00pa3iiaM WIH alrTOPUTMAaM, TIPUMEHSIS
W3BECTHBIE METO/IbI ITPU PEUICHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4.

[IpyuMeHAT,  HpOCTEWIIME MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a1ad.

[IpuBOoANTE NpHUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPHUPOJIE U
YKW3HM, pACIIO3HABATH NIPOSIBIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CATyallud W IPUMEHATh HW3YUYECHHBIC IIOHATUS B MPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOpMYyTUPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBATh pPEaJbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHIATHI U TEOpEM, arrmapara ajareOpsl; peraTh
IIPAKTUYECKUE 3a7]a4H, CBI3aHHBIC C HAX0XKIECHUEM T€OMETPUUYECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecrBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n NMPOrpaMMbl Bcero Kontpoarneie | Tpakruyeckue o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypesi
1 Beenenue B ctepeomeTpuio 10
5 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapauienbHOCTB HNPSMBIX U IUIOCKOCTEH
3 Hepnequ/HimepHOCTL IPSIMBIX U 12
IUIOCKOCTEHN
4 VYTuBl MEXAY IPSIMBIMU U INIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OO0BEMBI MHOTOTPAHHUKOB 9 1
7 [loBTOpEHME: ceueHMs], paCCTOSHUS U YTIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




11 KJIACC

Kosn4yecTBo 4acoB JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne /o Konrtpoabubie  IlpakTuueckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena Bpaiienus 12

OO6BbEMBI TEN 5 1

BexTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[MoBTOpenue, 06001ICHNE, 7 1

cHUCTeMaTH3alrs 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







IHOYPOYHOE INIAHNPOBAHUE
10 KVIACC

Ne
n/n

TeMma ypoka

KoauuecTBo 9acoB

KonTpoanHbie
Bcero P
padoThbI

IIpakTHyeckue
padoTbI

Hara
U3yYeHUS

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHBIE TIOHSTHUS CTEPEOMETPHUH: TOUKA,
npsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
[paBuia n3o0pakeHus! Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH!, MapalieIbHbIX
IPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

TlonsaTus: MEPECCKAOIMECH IIIOCKOCTH,
nepeCCKaromuecsd nmpdamasd 1 rnioCKOoCTb

IlonsaTus: MepeceKaromumecs rmIoCKOCTH,
nepeceKaromuecd nmpdamas 1 rmioCKOoCTb

3HAKOMCTBO C MHOTOI'paHHHUKAaMHU,
n300pakeHue MHOTOTPAHHUKOB Ha
pPHUCYHKaX, Ha MPOCKIIMOHHBIX YepPTeKaX

HauanwsHbie cBeeHus 0 Kyoe U mupamu/e,
ux pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamue,
uX pa3BépTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

TTousiTiie 00 aKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUN: aKCHOMBI
CTCpeOMCTpI/II/I U CJICACTBUA U3 HUX

[TonsiTue 06 akcHOMaTHYECKOM
IIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX

TTousiTe 00 aKCHOMATUYECKOM




NOCTPOCHUHU CTCPCOMETPUU: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

IlonsiTre 00 akCHOMaTHYECKOM

10 MIOCTPOCHHUH CTEPEOMETPUN: aKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3auMHoe pacnonokeHue npsMbIX B

11 IIPOCTPAHCTBE: MepeceKaroIuecs,
napasuleNbHble U CKPEIIMBAOLINECs
HpsiMble
[lapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapAJUICJIbHBIE IPSIMBIE B
IIPOCTPAHCTBE; NapaJIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTb NPSMBIX U IJIOCKOCTEN B

13 npoctpadcTse: [lapamienbHOCT IpsAMON U
IJIOCKOCTH

14 VYTl ¢ COHANPaBICHHBIMA CTOPOHAMHU

15 Yroa Mexay NpsMBIMHU B IPOCTPAHCTBE

16 VYros Mexy NpsSsMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJijiesibHble JI0CKOCTU

18 CaolicTBa napasuleIbHbIX INIOCKOCTEN
[pocreiimme npocTpaHCTBEHHbBIE (PUTYPBI

19 Ha MJIOCKOCTH: TeTpa’ap, Kyo,
napasuiesenure

20 [MoctpoeHue ceuenuii

21 Iloctpoenune ceuennii
Kontpoinbnas padota no teme "lIpsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEH"

23 [lepneHqUKyIAPHOCTD NPSMOM U

IIOCKOCTH: IICPICHANKYIISIPHBIC IIPAMBIC B




HPOCTPAHCTBE

HpﬂMLIe napaJiyieJIbHbIC U

24 NEPIECHIUKYIIIPHBIE K IIIOCKOCTH

o5 [IpsimMble napasnenbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o npsAMoi epIeHANKYIAPHON
IJIOCKOCTH

29 Teopema o0 psiMOi IEPIIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o0 IpsAMOi EPIIEHAUKYIISPHOU
IJIOCKOCTH
[lepnenauKymnsp U HaKJIOHHBIE: PACCTOSHHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH
[lepnieHaUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepneHauKysIp U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 IIIOCKOCTH
[lepnenauKynsp U HAKJIOHHBIE: PACCTOSIHHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
MIPSIMOM M TUIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEHHBIA YT
JBYTPAHHOI'O yIJia

37 JIByrpaHHBI yroJl, TMHCHHBIA YOI




JBYTPAHHOTI'O yIJia

38

[lepneHauKyISIPHOCTD MJIOCKOCTEH:
MPU3HAK NEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

39

[lepneHuKyIAPHOCTD INIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

40

[lepnenauKyIsIpHOCTD MJIOCKOCTEM:
IIpU3HAK NEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

41

Teopema o Tpéx nepneHauKyIsIpax

42

Teopema o Tpéx nmepneHAUKYIsIpax

43

Teopema 0 TpEX NMEepHIEHAUKYIIAPAX

44

KonTtpomnsHas paboTa no remam
"IlepnieHAUKYASIPHOCTD MPSIMBIX U
mIockocTen" U "YTibel MEXYy NPSIMBIMH U
miockocTsaMu"

45

IlonsaTue MHOTOT PAaHHHUKA, OCHOBHBIC
QJIEMCHTBI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa
MHOTr'OrpaHHHKa

46

[Ipusma: n-yronbHas npusMa; rpaHu U
OCHOBAHUA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBasl U TOJIHAs OBEPXHOCTh
IIPU3MBI

47

[Tapamrenenumnen, TpsMOYTOJIbHBIN
MapauIeIIeNuIle]] U €ro CBOMCTBA

48

ITupamupa: N-yronbHas nupamMuaa, rpaHu u
OCHOBaHME IIMPaMUJIbl; O0KOBas M MOJIHAS
IIOBEPXHOCTh MMUPAMU/IbI; IPABWIBHASL U
yCeu€HHas nupamMuaa

49

HpaBI/IJ'IBHBIe MHOTI'OI'PaAHHUKHU: ITIOHATHUC




MPAaBUILHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
NpU3Ma U MpaBUIIbHAsS MUPaMUJIa;
NpaBWIbHAS TPEYroJbHAs TUpaMHIa U
MIPaBWJIBHBIN TeTpa3ip; KyO

IIpencraBieHue o NpaBUIBHBIX

50 MHOT'OTPaHHUKAX: OKTa’Ap, JOACKa AP U 1
HKOCadIp.
CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, ITPSMOM, TUIOCKOCTH.
ol DneMEeHTBl CAMMETPUH B TMpaMuax, 1
napaJiesenuneaax, IpaBUIbHbIX
MHOTOTpaHHUKAX
59 Beruncnenue 351eMEHTOB MHOTOTPaHHUKOB: 1
pE€Opa, TuaroHau, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTU MPSIMOMN TPU3MBI, TIOMIATh 1
OCHOBaHUM, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTH NPSIMOU TIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABHILHOW MUPAMHUIBI, 1
TeopeMa o IJIoaau OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 KonTponbHast pabora 1o teme 1
"MHororpaHHuku"
56 [onsitue 06 06bEME 1
o7 O06bEM nupamMuIbl 1
58 O0BEM nupaMuIsl 1
59 O06BEM UpamMuIbI 1
60 OO0BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npU3MBI 1
63 O0BEM IPU3MBI 1




64

KonTponbaas padora no teme "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEeHME, 0000IIIEHNE CUCTEMAaTH3AITNS
3HaHuil. [locTpoeHne ceuenuii B
MHOTOTPaHHUKE

66

[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HaHWN. BeIuncieHne pacCcTOSHUN: MEXIY
JBYMSI TOUKaMH, OT TOYKH J0 MPSIMOH, OT
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIMMUCS TPSIMBIMU

67

Hrorosas KOHTPOJIbHAsA pa60Ta

68

[ToBTOpeHmE, 06000IIEHNE CUCTEMAaTH3AITNS
3HaHUU. BelunciaeHne yrios: Mexay
CKPEIINUBAIOIIUMHUCS MPSIMBIMU, MEXTY
IIPSIMON U TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJI0B MEXKAY TUIOCKOCTSIMHU

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoTsI

Jara
H3y4YeHus:

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, paauyc, 1uaMeTp;
IUIOINA/b TOBEPXHOCTHU CEPHI

B3aumnoe pacnonoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cdepe; iomanb chepbl

N3o6paxenue chepsl, mapa Ha
mrockoct. CeueHus 1mapa

[{umHIprYecKast MIOBEPXHOCTD,
oOpa3zyronme MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMIIMHIPUUECKON
MOBEPXHOCTHU

[{wiHIp: OCHOBaHHS W OOKOBaS
MOBEPXHOCTh, 00pa3yromas u oCkh;
IJIOIIA b OOKOBOM M ITOJTHOM
MOBEPXHOCTH

N300paxeHne UIMHAPA HA TIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

IMH/IPA (TUIOCKOCTHIO, MapalieIbHON
WM NepHIeHIUKYISPHON OCH LMIMHAPA)

Konunueckas noBepXHOCTh, 00pa3yroliue
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKON TOBEPXHOCTHU

Konyc: ocHOBaHMe U BepIlIKHA,
o0pa3yrolas U 0Cbh; IIOMaasr OOKOBO U
MOJTHON TOBEPXHOCTHU

Yceu€HHblil KOHYC: 00pa3yromye u
BBICOTA; OCHOBaHMS U OOKOBast




MMOBEPXHOCTH

N300paxeHne KoHyca Ha TUIOCKOCTH.
Pa3pépTka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, TTApAIIICIIEHOM
OCHOBAHHMIO, U IJIOCKOCTHIO, TPOXOASAIICH
yepe3 BEpLIMHY)

11 KomOunanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOTrOorpaHHuK, ONMCaHHBIA OKOJIO

12 ctepsr; chepa, BiucaHHas B
MHOT'OI'PaHHHK MJIH B TEJIO BpAIIEHUS

13 [Tonsitre 00 06BEMe. OCHOBHBIE
CBOIiCTBa 0OBEMOB TeI

14 O0béM nUIMHApa, KOHyca

15 O0BEM 1mapa u momaab chepbl
[TomoGHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIIeHUsT MEX Y IJIOIAASIMU
MOBEpPXHOCTEH, 00BbEMaMH OJOOHBIX Tell

17 KonTponbhas pabota o temam "Tena
BpaieHus" u "O0bemsbl Ten"

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHUCIIO
Pasnoxenne BekTopa 1o TpéM

21 HEKOMIUTaHApHBIM BekTopam. IIpaBuiio
napasuiesienumne1a
Pemenue 3aiay, CBS3aHHBIX C

22 MIPUMCHECHHUEM TIPABHII JCHCTBHIN C
BEKTOpaMH
[IpsiMoyronbHas cucTeMa KOOpIUHAT B

23 npoctpaHcTBe. KoopauHaTel BeKTopa.

[IpocTeiiye 3a7a4u B KOOpAUHATAX




24

VYron mexay Bektopamu. CranasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Brruncnenue yrioB MexIy IpsIMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIM METOJ ITPU
PELIEHNN T€OMETPUUYECKUX 3a/1a4

27

KontponbHas pabota o Teme "BekTopsl
Y KOOPJAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 06001mIeHNE U
cucreMaTtu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

29

30

[ToBTOpeHme, 06001IeHNE U
cucreMaTtu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHME, 00600IICHNE U
cucTeMarTu3aius 3HaHui. 3agaun
TUTAHUMETPUHN U METOJIbI X PEIICHUS

31

[ToBTOpEeHme, 0600IIEHNE 1
cUCTeMaTHU3alys 3HaHui. 3agauyn
TJIAHUMETPUHU U METOJIbI UX PEIICHUS

32

[ToBTOpeHwue, 060061IeHNE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPHUHU

33

HToroBast KOHTpOJIbHAs padoTa

34

[ToBTOpenwue, 060061IeHNE U
cCUCTeEMaTHU3als 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34













