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MNOACHUTEJIBHASA 3AIIMCKA

Jannas pabouas mnporpamma yueOHoro mpenmera «l'eomerpusi» mius 10 kiacca
pa3paboTaHa B COOTBETCTBUH C:
1. ®epepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
oOpa3oBanus / mpuka3z MunH#CcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparnuu ot 17
nexkabpss 2010 roma Ne 1897 «OO6 yrBepxkaeHuu ¢eaepalbHOrO0 TOCYIapCTBEHHOTO
00pa3oBaTebHOIO CTaHIapTa OCHOBHOI'O 00I1Ier0 00pa3oBaHUs»,
2. ®depepanpHOl paboueld MporpaMMoi OCHOBHOTO obmiero obpaszoBanus. ['eomerpust (mis 10
KJIACCOB 00pa30oBaTeNbHBIX OpraHu3aiuii) — Mocksa, 2023;
3. I'eomerpus. 10 kmacc: yue6. mist obmieobpaszoBar. 36 yupexxneHuid : 6a30BbIM U TPOQUIL.
ypoBuu / [JL C. Aranacsu, B. @ . byry3os, C. b. Kagomues u ap.]. — 18-e uzn. — M. :
ITpoceemenue, 2009. — 255 c. : uin. — ISBN 978-5-09-020368-5.
4. OcHOBHO# 00pa3oBaTeIbHON MPOTrpaMMOil OCHOBHOrO o0Imiero obpasosanus (10 kiacca)
MBOY «PomHHUKOBCKas ITKOJIa-THMHA3U;
5. [Tonoxenuem o padoueii mporpamme (GPI'OC-2021).
Cpoxk peanuzanuu nporpammbl — 2023-2024 yueOHbIi TO/1.

Pabouas nporpamma ydye6Horo kypca «I'eomerpus» 06a30BOro ypoBHs Al 00y4arOLIUXCS
10 kmacca pa3paborana Ha ocHoBe DenepasbHOr0 TI'OCYAAPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa cpelHero obuero obpa3zoBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEIbABISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, M TPATUIMKA POCCHHCKOTO OOpa30BaHMS.
Peanuzanuss  mporpamMMbl  o0ecrieyMBaeT — OBJQJACHHUE  KIIIOUYEBBIMH  KOMIETEHLMSIMH,
COCTABJIIIOLIMMHM OCHOBY JUIsI CaMOpa3BUTHSL M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OO0IIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOro Kypca TeOMETpUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHs T€OMETPUH B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHUs 0Oydaroumuxcs, GopMHUpOBaHUS
(GYHKIMOHAIBHON MaTeMaTH4ecKOH TPaMOTHOCTH, H3YYEHHs JAPYIMX Y4eOHBIX JUCIMILIMH.
PazButne y oOydaroumiuxcsi NMpaBUIBHBIX MPEICTABIEHUH O CYIIHOCTH U MPOUCXOXKIACHUHU
F€OMETPUUECKUX a0CTPaKIIMi, COOTHOIIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpa’keHus
MaTE€MaTUYeCKOW HAyKOM SIBJIEHUH W IPOLECCOB PEATBHOIO MHpPA, MECTE T€OMETPUU B CUCTEME
HayK W pOJIM MaTeMaTU4YEeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUAIIMXCS, a TakXKe KadyecTB
MBIILUIEHUSI, HEOOXOIUMBIX JIJISl /1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX IPEIMETOB Ha YpPOBHE CpPEIHEro oOIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTh M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbimeHue, GOpMHpPyeMOe TMPHU H3YYCHHH OOYUYaIOMIUMHCS TOHSITHIHHBIX
OCHOB T€OMETPUM M TOCTPOEHUHM IIEMOYKU JIOTMUYECKUX YTBEPXKIECHUH B XOJie pelIeHUus
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33Jad €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YAaCTHOCTH U3 Kypca
bu3UKH.



YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYHNIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH YeloBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U TPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIETO MHpA,
YCIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHBHOTO IPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSICT pa3HbIe BUIbI YI€OHOH U TPYJOBOM
JESTEIIbHOCTH, SIBJISICTCS OJHUM W3 MPOPECCHOHATHHO BAXKHBIX KAYECTB, MOATOMY aKTyallbHA
3ama4a GopMUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHIHOCTU
00pa3HOro MBIIUICHUS — CYHNIECTBEHHOIO KOMIIOHEHTa B TMOJITOTOBKE K MPAKTHYECKON
JEeSITEILHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Llenb ocBOEHMSI TPOrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUECHHS
— o0mieoOpa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaIONIMXCs 4Yepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOJIB30BaHUSI CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHWH U
JCHCTBUH, CIICIU(PUIHBIX TEOMETPHUU, BO3MOXXHOCTH YCIICITHOTO MPOJIO0JDKCHUS 00pa30BaHus 1O
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIH30BAaHUEM I€OMETPHH.

[TIporpamMmma 1o reoMeTpur Ha 0a30BOM YpOBHE IMpeJHA3HAYCHA JUIS OOyYarolIuXcs
CpeIHEW IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHECHUH HAa YPOBHE OCHOBHOT'O
obmiero obpaszoBanusa. Takum oOpazom, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYeCKUe YMEHUS, CBS3aHHBIC CO CICIU(UKON reOMETPUU M HEOOXOAMMBIS IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3T0ro, OHM HMEIOT BO3MOXHOCTh U3YYHTh T€OMETPHIO
Oosiee rIyOOKO, €CITM B JAlIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUYCCKUX 3HAHUSIX B
poECCUOHATLHOMN JIeATEIILHOCTH.

JlocTrxKeHHE eI OCBOCHHS MTPOTPaMMBbl 00€CIIEYNBACTCS PEIICHUEM COOTBETCTBYIONTUX
3anad. IlpuopureTHbiME 3aadaMu OCcBOcHHS Kypca «['eomerpum» Ha 6a3oBoM ypoBHE B 10
KJ1accax sIBIISTIOTCS:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPHUM KaK YacTU MHPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAaHHMKaX M TeJaX BpalleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJENSX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SIBIICHUST OKPYKAOIIET0 MUPA,

e (opmupoBaHUE YMEHHs PACIIO3HABATH HA UYEPTEkKaX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKH ¥ TeJia BPaICHHS;

® OBJQJICHHE METOJaMH pelIeHHWs 3a7ad Ha IOCTPOCHUS Ha H300paKEHUSIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHITHSIMH O MHOTOIDAaHHUKAX W
TeJax BpalleHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (JOPMUPOBAHHE YMEHUS
MPOBOJMTHh  HECJIOXHBIE JOKa3aTeNbHBIC  PAcCYXJCHHS B  XOJE  PEIICHHUS
CTEpEeOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIePIKaHUEM;

® pa3BUTHE UHTEIUIEKTyaJlbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUHN, KPUTUIHOCTH MBITIIICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUUECKUX MMOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CUTYallUsAX W TPH H3yYEeHUH APYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (GOopMynMpoBaTh WX Ha S3bIKE
TEOMETPUM M  CO3/1aBaTh T'€OMETPHYECKHE MOJENIH, NPUMEHSITh OCBOCHHBIN



FeOMETPUUECKUN ammapar JJid pelleHuss PaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OLICHUBATH TMOTY4YEHHBIC PE3YJIbTATHI.

OTnU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayaje ero M3y4yeHUs 3ajay, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO TIIO3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TMPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHUE HHTYUTHBHBIX
IPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY U3YUEHHIO TPEIMETA.

[Ipenmourenue oOTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NeSTeIbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YdYalmIMXcsi B  Kypce
CTEpEOMETPUH MPOBOJIUTCA 32 CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBAaHUE IPOCTPAHCTBEHHBIMU oOOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTOPON Ha HATSAHOCTh, & ONEPUPOBAHKE 00PA30M — B YCIOBUSX OTBJICUYEHHUS OT HATJISIHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOJHOTO COICPIKaHuUSI.

OcHoBHBIE cojepxaTesnbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukny», «lIpsiMble U MJIOCKOCTH B MPOCTpPaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JTOTHUYECKUX YMEHUN paclpeensseTcsi He TOIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHEro OO0IIero
o0OpazoBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yjbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAJEHHE TI'EOMETPUYECKHMMH TMOHATUSMH W  HaBBIKAMH  OCYIIECTBIILIOCH
MOCJIEIOBATEIFHO W IOCTYNATENBHO, C COOJIIOJICHMEM TPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAINCH B OOILYIO CUCTEMY T'€OMETPUUYECKHX MPECTaBIeHUN 00yJaromuxcs,
pactupsis ¥ yriayosnss e€, o0pas3ys IpOYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHue reomerpun OTBOAMTCS 2 Yaca B Heelro B 10 Kitacce, Bcero 3a roji o0yueHust
- 68 yueOHBIX Haca.
COAEP) KAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCHOMaTUYEeCKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnoioKeHue MPsMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, TapaJlIeIbHbIE 1
CKpemuBampmuecss npsaMsle. llapamnenbHOCTh MNpPAMBIX M IIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJbHble TpsAMBIE B IPOCTPAHCTBE; MapaJJIENIbBHOCTh TPEX NPSMBIX; MapaIeIbHOCTh
IOpSIMOM M IUIOCKOCTH. YIJIBI C COHAIIPAaBIECHHBIMM CTOPOHAMH; Yrojl MEX1y NpSMbIMH B
npoctpaHcTBe.  [lapaninenbHOCTh  TJIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TuiockocTel. [IpocTeiime mpocTpaHcTBEHHbIE PUTYpPhI HA MIIOCKOCTHU: TETPAdAP,
KyO, mapauiesenuIe; mocTpoeHNe CeUeHU.

[lepnieHAUKYIApHOCTh TOPSIMOM M IUIOCKOCTH: NEPNEHIAUKYJISApPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MPSAMBIE NApaUICIbHBIE M MEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK



NEePIECHANKYJSIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOpeMa O TMpAMOM MNEepHEeHIUKYIIPHOU
IJIOCKOCTHU. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY MIPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yroul,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. lIepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 IUIOCKOCTH, MpPOeKuuss (GUrypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

MHororpaHHuKHu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBL; MIPsIMas U HAKJIOHHAS MIPU3MBI; OOKOBas U MOJHAs TTOBEPXHOCTh PU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIM Hapajuiesienunes U ero cpoiictea. [Iupamupa: N-yronapHas
nupaMuia, TpPaHU M OCHOBAaHUE NUPaMHUJbI; OOKOBas W IMOJIHAS MOBEPXHOCTb MHUPAMUJIBbI;
npaBUjbHAas W YyCEUEHHas MUpaMuja. OJIEMEHThl MNpuU3Mbl M nupaMmuibl. lIpaBuibHBIE
MHOTOI'PAHHUKHU: TOHATHE IPABUIBHOIO MHOI'OIPAHHUKA; NPABWIbHAS IIPU3Ma W IIpaBUIIbHAS
NUpaMKJia; paBUiIbHAasl TPEYroibHasi MUpaMKia U IPaBUIbHBIA TeTpasap; KyO. [IpencraBinenue
O MPaBWIbHBIX MHOIOTPAHHUKAaX: OKTa3Jp, JoAeKa’ap W ukocazap. CeueHus MNpu3Mbl U
MUpaMUBbL.

CumMeTpusi B NIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DneMEeHTbl CUMMETPUH B IMpaMuax, napauieienuneiax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomans 6okoBoit
MOBEPXHOCTU U IOJHOW MOBEPXHOCTU MPSMOM MpPU3MBbI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
IPaBWIBHON NHUpamMuAbl, T€OpeMa O IUIomaau yceu€éHHol mnupamuibl. [loHsTHe 006 00BEME.
O0BbEM TUpaMHIBI, TPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BpEMamMH MOJOOHBIX TEI.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpamMMmbl yueOHOro mpenmera «MaTemMaTHKa
XapaKTEPU3YIOTCS:

I'paxknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MPOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIarpuornyeckoe BoCIUTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaKIAHCKOW UIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSALIEMY POCCHHWCKOM MaTEMaTHUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCHUHCKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HpaBCTBeHHOI‘O CO3HaHHA, DSTHYCCKOI'O IIOBCACHUA, CBA3aHHOI'O C HpaKTI/I'-IeCKI/IM HpI/IMeHeHI/IeM
JOCTH>KCHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMBOTO OYaYIIETO.

JcTeTnUecKoe BOCIIUTAHHE:

3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas BCTGTI/IKy MaTEMAaTHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUW, PaCCYXKICHUN;, BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCTEKTaM Pa3IuyHbIX BUJIOB HCKYCCTBA.

Pduznyeckoe BOCIUTAHHE:

C(l)OpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MaTeMaTuU4YCCKUC 3HAHUS B I/IHTepecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBoe muUTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA, PEryyisspHas (Quznueckas
AKTHUBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHUAX CIHOPTHBHO-03J0POBUTEIBHON
JIeSITEIILHOCTEIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHOHATBLHON NIeITEIbHOCTH, CBA3aHHBIM C MATEMATHKONH M €€ MPHIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYCCKOMY OOpa30BaHUIO W
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaINpaBJICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

C(l)OpMHpOBaHHOCTI)IO BKOJIOFI/ILICCKOfl Ky.HI)TprI, IIOHNUMAHHUECM BJIMAHHUA COIIUAJIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHONM W COIMAIBHOW CpeAbl, OCO3HAaHUEM
I00ANBPHOTO — XapakTepa OKOJOTMUECKUX  MpoOJieM; OpUEeHTalMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUMN JUIs pellieHHsl 3a7ad B 00JIaCTU OKpYXalolle cpelibl, MIaHupOBaHUs
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM ISl OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTU4YeCKON HayKu Kak cepsl
lIeJ'IOBe‘IeCKOI\/JI JACATCIIbHOCTH, 3TAIlOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU I paSBI/ITI/ISI OUBHUJIN3AIlUN,
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKM M MAaTE€MaTUYeCKOW KYyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh THPOEKTHYIO U HUCCIENOBATEIbCKYIO JI€ATEeIbHOCTh
I/IHJII/IBPIJIyaJII)HO U B rpynr[e.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTro npeamera «MaremaTrukay
XapaKTepU3yIOTCS  OBJAJCHMEM  YHHUBEpPCAIbHBIMH  IO3HABATEJBHBIMH  JICHCTBUIMH,
YHHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMHM, YHHUBEPCAIBHBIMU PETYJISTUBHBIMU
JEHCTBUSMM.

1) YHuBepcanbHble NO3HABATEJbHBIE JISHCTBUS, 00ecreunBaoT GopMUPOBaHNE 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB O0yyaronuxcs (OCBOEHHE METOJOB MO3HAHUS OKPYKAIOIIEro MHUpa;
NPUMEHEHHE JIOTHUECKHX, UCCIIeIOBATENLCKIX ONepanuii, yMeHuid padboTaTh ¢ HHGopManueii).

ba3oBrble JJornyeckue 1eHCTBHUA:



® BBIIBJIATh U XapPaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy HNOHATUAMH; (POPMYIUpPOBATh OIpPENEJICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PHUKAIUU, OCHOBAHMS JJIs1 0000IIeHUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;

e BOCIPUHMMATh, (hOpPMYyIUpPOBaTh U MPEOOPa30BBIBATh CY)KICHHS: YTBEPAMUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBJIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IPOTUBOPEUHs B (paKTax,
JAHHBIX, HAONIONEHMSX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUM (IpsMble
U OT TMPOTUBHOIO), BBICTpAaUBaTh apryMEHTAllUl0, NPUBOAUTH INPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

e BpIOMpaTh CrIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BapHUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

® UCHOJb30BATh  BONPOCHl ~ KAaK  HCCIEAOBAaTEIbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIME IPOTHUBOpEUHE, MPOdIeMy, yCTaHABIUBATb
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO IIO3HIHIO,
MHEHHUE;

® [POBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEI0BAaHUE 110
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4yecKoro oOBEeKTa, SBJIEHUs, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, BJICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENIbHO (OpMyJIHpoBaTh OOOOIIEHHMS M BBIBOABI 10  pe3yibTaTaMm
NPOBEIEHHOTO HAOJIIOJICHNS, UCCIIEOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh IPEIOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

® BBIBIATH AePUIUTHI MH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISl peIlIeHNUs 3a]1a4H;

e BpIOMpaTh HMH(DOPMAIMIO W3 HCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

® CTPYKTYpUpPOBaTh HUH(POPMALMIO, TMPEACTaBIATH €€ B pa3IMyHbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUWBaTh HAJAEKHOCTh HMHPOPMALUHU 10 CAMOCTOSTEIbHO C(HOPMYIHMPOBAHHBIM
KPUTEPHUSM.

2) YHuBepcaibHble KOMMYHMKATHBHbIE JI€HCTBUS, 00€CIEUnBAIOT C(HPOPMUPOBAHHOCTH

COLIMAJIbHBIX HABBIKOB 00YYaOIIUXCSl.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU U IEIIIMU
OOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIA pe3ybTarT;

B X0/ie 00CYKJICHHUS 3a1aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMOM TEMBI, IPOOIEMBI,
pelmaeMoil  3aJaud, BBICKAa3blBaTb MJIEH, HAIlEJICHHbIE Ha IIOUMCK PEILICHUs;
CONOCTABJIATh CBOU CYXKICHMS C CYXACHHAMH JPYIMX YYacTHUKOB JMAJIOra,
oOHapyKUBaTh Pa3INyne U CXOJCTBO MO3ULMIL; B KOPPEKTHOM dopme GpopMyInpoBaTh
pa3sHOIJIaCcHsl, CBOU BO3PAKCHHUS;

IIPEJICTABIISITh PE3yNbTaThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4€TOM 3ahay IMPE3CHTAUH U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

3)

MOHMMATh U HCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYAJIHLHON pPabOTHI
OpU pelieHnd Y4eOHBIX 3aj]ay; MNPUHUMATh [eldb COBMECTHOW JESITeNbHOCTH,
IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboThl, pachpenenarh BHABI padoT,
JIOTOBApUBATHCS, OOCYXKJAaTh MpoLecC M pe3ynbTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykKaeHMs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMb» W UHBIC); BBIMNOJIHATH CBOIO YacTh pabOThl W KOOPAMHHPOBATH CBOU
JNEHCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLIECHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aHMMOJICHCTBHS.
YHuBepcallbHbIC  peryJsiTUBHBbIE  JICWCTBUSA, OO0ECIeUnMBalOT  (HOPMHUPOBAHHE

CMBICJIOBBIX YCTAHOBOK U )KM3HCHHBIX HABBIKOB JIMYHOCTHU.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ y4éTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIeHU ¢ y4ETOM HOBOW MH(pOPMALIHH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEpPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUIeHUs MaTeMaTH4ecKO
3a/1a4i;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa IeId U YCIOBHUSAM, OOBICHITH MPUUHHBI
JOCTHIKEHUS WM HEIOCTIKEHUS PE3yNbTaTOB JAEATeIbHOCTH, HAXOIWTh OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTB IMOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.
HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHHUU I'COMETPUUCCKHUX

3a1ad.



OnepupoBaTb MOHATHSMHU: MNApAVIENBHOCTh M MEPHEHAUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacHoOI0KEHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYI'paHHBIA Yroj, TpaHd JABYIPaHHOIO yria, pedpo
JIBYIPaHHOIO yIJIa; JIMHEHHBIN Yrosl ABYIpaHHOIO YIJla; IpaycHas Mepa JIByTPaHHOro yria.

OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUIbHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (IIMPaMUAA; MPH3Ma, MPSIMOYIOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiIaccu(UKanum
(BBIIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPAaBHJIbHBIE MHOTOTPAHHUKH; MpSIMbIE U
HaKJIOHHBIE IPU3MBI, IAPAJUIEIICTIUIIEIbI).

OnepupoBaTh MOHATUAMH: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJI CIIE/I0B.

CtpouTh ceueHHs] MHOTOTPAaHHHKOB METOJOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IIOCKHE
YepPTEKU U3 PUCYHKOB ITPOCTBIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJICHME TEOMETPUYECKHMX BEIMYMH 10 oOpasuaMm HIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHUE METOJbl NpPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYECKUX 3a/ad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAMH, OT TOYKH JO
HPSMOM, OT TOUYKH JI0 IUIOCKOCTH, MEX/y CKPEIIMBAOIIUMUCS MPSMBIMHU.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKUX BEIMYMH MO oOpa3laM WIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHHE YTJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
OPSAMOM U TIOCKOCTBIO, MEX]Ty IMJIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIICHHS MEXIy TUIOMAASIMUA TTIOBEPXHOCTEH,
00BEMaMu TIOTOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSMHU: CHUMMETPUSI B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUHU; HEHTP, OChb U TNIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui pELIEHHS CTEPEOMETPUYECKHUX  3ajad,
IpPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoANTE mTpUMEpPHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B TMpUPOJE U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOJTYYCHHBIC 3HAHWS Ha TMPAKTHKE: aHAJIH3UPOBATH peallbHbIC CUTYAIlUH M
OPUMEHATh  M3YYEHHBIE TOHATHUS B  TIpoOllecCCe IMOMCKA  pEIIeHUs  MaTeMaTHYeCKH
chopMyIHpPOBaHHONW MPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTYyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
ammapara anreOpbl; penarh NpakTHIeCKUe 3a7auH, CBSI3aHHbIC C HAXOXKICHUEM TeOMETPUIECKIX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeEM Bcer Konrpoubner  IIpakTuyeckn
o0pa3oBaTe/bHbI
1| NMporpamMmbl 0 e padoTsl e padoTsl
e pecypchbl
1 Beenenue B 10
CTEPEOMETPUIO
[Ipsimble n
IUIOCKOCTH B
) MIPOCTPAHCTBE. 12 1
[TapannenbHOCTH
MPSIMBIX |
IIJIOCKOCTEMN
[lepnienquKynIpHOCT
3 b IIPSAMBIX U 12
IIJIOCKOCTEMN
Yrael mexny
4 PSIMBIMU U 10 1
MJIOCKOCTSIMU
) MHororpaHHUKu 11 1
5 O0BEMBI 9 1
MHOTOT'PAaHHUKOB
IToBTOpEHMUE:
7 CEUEHUs, PACCTOSIHUS 4 1
U YTJIBI
OBIIEE KOJIMYECTBO
YACOBIIO 68 5)
[MPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
HaunmeHnoBaHme KonnuectBo | OCHOBHOE CO/iepKaHUE OcHOBHEBIE BUJIBI
pasnena (Temsl) Kypca 4acoB NIeATETLHOCTH
o0OyJarmuxcs
BBenenne B OcHOBHbIE MOHATHS | AKTyanu3upoBath (aKThl
CTEpEOMETPHIO CTEepEOMETPUU: TOYKA, | © METOJbl TUIAHUMETPHUH,
npsiMasi, IJIOCKOCTh, | peJeBaHTHbBIE TeMe.
MPOCTPAHCTBO. [IpaBuna | [lonyuyaTs mnpeacTaBieHUs
M300paXeHUs Ha PHUCYHKaX: | O MPOCTPAHCTBEHHBIX
M300pakeHUs]  IUIOCKOCTEH, | purypax, pazOupath




napajiCJIbHbIX MPAMBIX
(oTpe3koB), CepeINHBI
oTpe3Ka. [TonsiTus:
nepeceKaroIuecs

TJIOCKOCTH,

nepeceKarIuecs npsmas u
IUIOCKOCTb. 3HAKOMCTBO €
MHOTI'OI'paHHUKaMH,
U300paxeHue
MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexKax. HauanbHble
cBeleHHUsT O  Kybe m
ApaMUIE, UX Pa3BEPTKU HU

MOJICIIN. CeueHus
MHOTOIpaHHUKOB. [loHsTHE
00 aKCHOMAaTHYECKOM

MMOCTPOCHUU CTCPCOMCTPHUU!
dKCHUOMbI CTCPCOMCTPHH U
CIICOCTBHA U3 HUX

IIPOCTEUILINE IpaBuiIa
n300paXkeHust 3TuX Quryp.
N3o0paxkarh mpsMyr0 U
IJIOCKOCTh HAa PHUCYHKE.
Pacrnio3naBath
MHOTOI'PAaHHUKH,
nupamMuay, KyO, Ha3bIBaTh
ux o3jeMeHTel. [lenaTh
PUCYHOK Ky0Oa, mupaMubl,
HaXOOUTh  OMUMOKKM B
HEBEPHBIX H300paKCHHUSIX.
3HaKOMUTHCS c
CEUCHHUSIMH, C METOJIOM
CJICZIOB; MCIIOJIb30BaTh IS

IMOCTPOCHUA CCUCHUA
METOHA  CJIICOOB, KpaTKoO
3aIlIMChIBATh mraru
MMOCTPOCHUA CCUCHU.
Pacrnio3naBath BHUJ

CCUCHHUA U 0THOH.I€HPII>1, B
KOTOPBIX CCYCHHUE JCIUT

pebpa Kkyba, HaXOIUTh
ILJIOIIAdb CCUCHHS.
Hcnonp3oBath  momodue
IpH  PEImICHUH 3a7a4 Ha
IMOCTPOECHHUE CEUYEHUI.
3HAKOMHTHLCS c
AKCMOMATUYECKUM
MTOCTPOCHUEM
CTEpEeOMETPHH, c

AKCUOMaMHu CTEpCOMETPUU
n CICACTBUAMHM M3 HUX.

NnnroctpupoBath
aKCUOMBl pHUCYHKaMHU U
puMepamMu u3

OKpYXaroliel 00CTaHOBKH

[IpsiMbIe M TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamiensHOCTB
MIPSIMBIX "
IJIOCKOCTEN

12

B3aumuoe
HpHMBIX B

pacIoioKeHue
IIPOCTPAHCTBE:!
nepeceKaroIuecs,
napajulesbHbIe u
CKpEIIMBAIOIINECs TPSMBIE.
[TapaysienpHOCTh NPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:!
napajjiCJIbHBIC MpsIMBIC B
IPOCTPAHCTBE;

AKTyanu3upoBath (paxTsl
U METOJbl IIAHUMETPUH,
pEJIeBaHTHBIE TEME,
IIPOBOAMTH AQHAJIOTHH.
[lepeuncnarb BO3MOXKHBIE
CIOCOOBI  PaCTOIOKCHUS
JIBYX MPSIMBIX B
IIPOCTPAHCTBE,

WJUIFOCTPUPOBATh MX Ha




[1apajuIeIbHOCTh TpEX
MPSIMBIX; napajuieIbHOCTh
NPSAMOM U TUIOCKOCTH. YTJIbI
c COHANPABJICHHBIMH
CTOPOHAMHU; Yroll  MEXIy
OpSIMBIMH B TPOCTPAHCTBE.

[TapannensHOCTD
IUIOCKOCTEH: mapasuiesbHbIe
MJOCKOCTH; CBOMCTBA

[apaJUICIbHBIX IUIOCKOCTEH.
[Ipocretimue
MPOCTPAHCTBEHHBbIE (UTYPBI
Ha TUIOCKOCTH:  TETpadap,
KyO, napajuIeIIeTuIe T,
MOCTPOCHUE CEUCHUI

npuMepax. [aBatb
OIpeeIeHue
CKPELIMBAIOIIMNXCS
npsMbIX, (HOPMYIUPOBATH
MPU3HAK
CKPEIMBAOIIUXCS
NPSIMBIX M MPUMEHSATH €ro
IIpU  pELICHUH  3a/ad.
Pacno3naBars IIPU3MY,
Ha3bIBaTb €€ DJIEMEHTHI.
CtpouTh Ce€4eHUs] TPU3MBbI
Ha TOTOBBIX YepTE}Kax.
[lepeuncnarb BO3MOYKHbBIE

CIIOCOOEI B3aMHOTO
PacrojIOKEHUsT TPSIMOU U
[LIOCKOCTHA B

IIPOCTPAHCTBE, NPUBOIUTH
COOTBETCTBYIOLIUE
IpUMEpPbl U3 pEallbHON
JKU3HU. JlaBaTh
ompeneIeHue
MapaJUIEIbHOCTH  NPSMOM
u IIJIOCKOCTH.
@opMyIHpoOBaTh IPU3HAK
MapaJUIEIbHOCTH  NIPSMOM

u IIJIOCKOCTH,
YTBEPXKACHUE O TPAMOKN
[IEPECCUCHUS JBYX
IIJIOCKOCTEM, MPOXOISIINX
qepes NapajuieiabHbIE
IpsIMBIE. Pemrats
IIPAKTUYECKHE 3aJaud Ha
MMOCTPOECHHUE CEUYEHUI
MHOT'OIPAHHHKA.
OOBsCHATD ciydan
B3alMHOI'O PACIIONIOKEHUS
MJIOCKOCTEH. aBatb
onpeneIeHue
NapajuIeIbHbIX

IUIOCKOCTEH;  MPUBOIUTH
OpUMephl W3  peallbHOM
KU3HU W OKpYyXKarouen
00CTaHOBKH,
WJUTIOCTPUPYIOIIHE
napajjiCJIibHOCTb




IJIOCKOCTEH.

Hcnons3oBare  Npu3HAK
napajuieIbHOCTU IBYX
IUIOCKOCTEH, CBOMCTBaA
HapajuIeIbHbIX
IJIOCKOCTEN IPU pELICHUU
3aJady  Ha TOCTPOEHHE.
OOBACHATD, 4TO
Ha3bIBACTCS
napajuIeIbHbIM
MPOEKTUPOBAHUEM U Kak
BBITIOJTHSAETCS
NPOEKTHpOBaHUE  (HUTYp
Ha IJIOCKOCTb.
N3o0paxaTh B
napajuieNbHON  MPOEKINI
pa3ianyHbIe

reoMeTpUYECKUue (QUIypBHI.
MonenupoBaTh pealibHbIE
CUTyallud  Ha  A3BIKE
re€OMETpUH, HUCCIIEN0BATh
[IOCTPOCHHBIE MOJEIU C
HCII0JIb30BaHNUEM
rE€OMETPUUYECKUX TOHATHUH.
Hcnons3oBate pu
pelieHnn 3a/1a4y Ha
IIOCTPOEHUE CEUYEHUM
MOHATHE NapauIeIbHOCTH,
IIPU3HAKK U CBOMCTBA
MapajulebHBIX MPSMBIX Ha
IJIOCKOCTH

[IepnieHAMKYAAPHOCTH
HpSIMI)IX nu
IJIOCKOCTEN
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IlepneH AUKYIAPHOCTD
IPSAMOI 51 IJIOCKOCTH:
MEPIEHAUKYIISIPHBIE TTPSIMbIE
B INPOCTPAHCTBE, IPSAMBIE
napajuieibHble u
MEPIEHANKYJISIPHBIE K
IIJIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIIPHOCTH
IpsAMOi 51 IIJIOCKOCTH,
TeopeMa 0 psAMOI
MEPIEHAUKYIISIPHON
miockoctu  Ilepnenaukynsp
Y HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH 10 IUIOCKOCTH,

AKTyanu3upoBaTh (DaKThl
U METOJbl IIAHUMETPUH,
peJIeBaHTHBIE TeMe,
IIPOBOAMTH AQHAJIOTHH.
OOBsCHATD, KakoW yroi
HA3bIBAETCS YTJIOM MEXIY

NepeceKaroIuMUcs
MPSIMBIMH,
CKPELIMBAIOIINMUCS
TPSIMBIMU B
MPOCTPAHCTBE. JlaBath
onpeeneHue
MepPHEHIUKYISIPHBIX
MPSAMBIX u MPSMOH,




paccTostHue OT IPSIMOM 10
IUIOCKOCTH

NEPIEHAUKYIIIPHON K
IIJIOCKOCTH. Haxonuts
YTJIBI MEXIY
CKPELIMBAKOIIMMUCS
npsMbIMH B KyOe W
UpaMHUJIeE. [IpuBoauts
pUMEPBl U3  PEAbHOMI
KU3HHM U OKpYyXarouiei
00CTaHOBKHU,
WJUTFOCTPUPYIOLIHE
MEePHEHIUKYISIPHOCTD
MPSIMBIX B IPOCTPAHCTBE U
NEPIEeHIUKYJIPHOCTD
IpsAMOM K  IUIOCKOCTH.
®opMynHpoBaTh MPHU3HAK
MEePHEHANKYJISIPHOCTH
IpsAMOM M IUIOCKOCTH,
IPUMEHSITh ero Ha
MpPaKTHKE: OOBSCHATH
MePHEHIUKYISIPHOCTD
pebpa kyba W auaroHaiu
€ro rpaHu, KOTopas ero He
COJZICPIKHUT, HaXOJIUTh
JUIMHY JMaroHajgu Kyoa.
Boruncnsats BBICOTY
IIPaBUJIILHOM TPEYTrOJbHON
u [IPaBUIILHOMN
YEeTBIPEXYTOJIBHOU
nUpaMuJl 1O  JJUHaM
p€6ep. Pemats 3amaun Ha
BBIUNCJICHMS, CBA3aHHBIE C
NEPIEHIUKYIIPHOCTBIO
psIMOM M IUIOCKOCTH, C
HCIOJIb30BaHHUEM npu
peleHnn
IUTAHUMETPUYECKUX
(dakToB u METO/IOB.
OOBSACHATS, 4TO
Ha3bIBAIOT
NEPIEHIUKYIIIPOM u
HAaKJIOHHOM M3 TOYKH K
MJOCKOCTH; MPOEKIUEN
HAKJIOHHON Ha IIOCKOCTb.
OOBICHATS, 49TO0
Ha3bIBAETCSI PACCTOSIHUEM:




OT TOYKH J0 IUIOCKOCTH;
MEX1y  IapajljieIbHbIMU
IUIOCKOCTSIMU; MEXIY
NpsAMOM W MapaJlieIbHOU
€l IUIOCKOCTBIO; MEXIY
CKpEIINBAIOIIUMUCS
npsmbeiMu. Haxomuts 3TH
paccTosiHusA B IIPOCTBIX
cirydasix B KyoOe,
Upamu/e, pusMe.
MonenupoBaTh peallbHbIE
CUTyallud  Ha  A3BIKE
reOMETpUH, HUCCIEN0BATh
[IOCTPOCHHBIE MOJEIU C
HCII0JIb30BaHNEM
TrE€OMETPUYECKUX TOHATUH.
Hcnons3oBath pu
3aja4 Ha
IIOCTPOCHHE CEUEHUN
TEOpeEMy [Tudaropa,
CBOMCTBA IIPSAMOYTOJIBHBIX
TPEYroJIbHUKOB

peleHun

Yrasl
MPSIMBIMU
IUTIOCKOCTSIMHA

MEXIY
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VYTIiel B NPOCTPAHCTBE: Yroil
MEXKIY psAMON 51
IJIOCKOCTBIO;  JBYTPAHHBIN
yroi, JIMHEWHBIN yroil
JBYTPaHHOI'O yria.
[lepnieHIUKYISPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEeHIUKYIIPHOCTH  JIBYX
maockocteil. Teopema o Tpéx
NEPIEHIUKYIIIpax

AKTyanu3upoBaTh (DaKThl
U METOJbl IUIAHUMETPUH,
peneBaHTHBIE TeMe,
IIPOBOAMTD AHaJIOTUN.
[aBaTh omnpeneneHue yria
MEXKIY IpsAMOi 51
IIJIOCKOCTBIO,
dbopMyIupOBaTh TEOPEMY
0 TpEX MNEpPHEHIUKYIApax
u oOpatHylo K Heil.
Haxomute yronm wexny
MPSIMON M IUIOCKOCTBIO B
MHOT'OTpaHHHUKE,
paccTostHue OT TOYKH 10
IpsIMOM  Ha IUIOCKOCTH,
UCIIONIB3Ysl  TEOpEMY O
TpEX  NEpPIEHIUKYIApax.
IIpoBoguth Ha 4YepTexe
MEPHEHAUKYIISP: U3 TOUYKH
Ha MpPsIMYI0; U3 TOYKH Ha
ILUIOCKOCTb. JlaBathb
OIpeleIeHue
JIBYTPaHHOTO yIJla U €ro




aneMeHTOB.  OOBICHSTH
PaBEHCTBO BCEX
JIMHEHBIX YTJIOB
JIBYTPaHHOT'O yria.

Haxomute Ha ueprexe
JBYIPaHHBIA  yroi IpH
pebpe MAPaMU/IbI,
MIPU3MBI,
napasienenumena. /JlaBate
OINpEIENICHUE YIila MEXy
TJIOCKOCTSIMH. JlaBathb
ompezeneHue u
dbopMynupoBaTh MPHU3HAK
B3alMHO
MEePIEeHIUKYISIPHBIX
mwiockocteil.  Haxomuthb
YIJIbl MEXKAY IJIOCKOCTSIMU
B Ky0e U nupamupe.
Hcnonb3oBath npu
pEeIlIeHnH 3aa4 OCHOBHbIE
TEOpPEMbl U METOJbI
IUTAaHUMETPHH.
MonenupoBaTh pealibHbIE
CUTyallud  Ha  fA3BIKE
reOMEeTpUH, HCCIEN0BaTh
[IOCTPOCHHBIE MOJEIU C

UCIIOJIb30BaHUEM
FEOMETPUYECKUX MTOHSATUH.
Hcnons3oBate pu
peleHnn 3a/1a4 Ha
IIOCTPOEHUE CEUYEHUM
COOTHOULICHUSA B
MIPSAMOYTOJIBHOM
TPEYTrOJIbHUKE

MHororpanHuku
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IlonsTue MHOTI'OrpaHHUKa,
OCHOBHBEIC OJICMCHTBI
MHOI'OrpaHHUKaA, BBIITYKJIBIC
u HCBBIITYKIIBIC

MHOTOTPAaHHHUKH;, pPa3BEPTKA
MHoOrorpanHuka. [Ipusma: n-
yrojipHas TpU3Ma; TPaHH W
OCHOBAHUIA HpI/I3MI)I; prlMafI
n HAKJIOHHAasA HpI/I3MBI;
OoKoBas u MMOJIHAS
MOBEPXHOCTh MIPU3MBI.

AkTyanu3upoBath (HaKThI
U METOJIbl TMIAHUMETPHUH,
pelieBaHTHBIE TeMe,
MIPOBOAUTD AQHAJIOTUU.
[laBaTh OIlpelieTIeHnE
napajuienenunesaa,

pacrno3HaBaTh €ro BHJbI U
n3y4aTh CBOMCTBA. /[aBaTh
ONpeJelieHne MHUpaMUpbl,
pacrno3HaBaTh BU/IBI
nupamu, GopMyaupoBaTh




[Tapannenenunen,
IIPSAMOYTOJIBHBIN
napajiesienure W €ro
cBoiictBa. Ilupammpa: n-
yrojbHas MUpaMKuIa, TpaHu U

OCHOBaHHE NUpaMu/Ibl;
OokoBas H MOJIHAs
MMOBEPXHOCTh MMpaMU/IbI;
npaBujibHAasE W yceu€HHas
nupaMuaa. DJIEMEHTEI

MIPU3MBI U TUPaMUBL
[IpaBunbHBIE
MHOTOTPAaHHHWKHU:  TIOHSATHE
MIPABHIILHOTO
MHOTOTPaHHHKA; MPaBUIbHAS
npusMa U [paBWIbHAs
MTUPAMHU/IA; MpaBWIbHAS
TpeyrojbHas THpaMuia W
MPaBWIBHBIA TeTpa’p; KyoO.
[IpencraBnenue 0
MIPABHIIbHBIX
MHOTOTPaHHHUKAX:  OKTadJIp,
JOACKa’Ap M HMKOCAaIp.
CumMeTpusi B IPOCTPAHCTBE:
CUMMETpPUS  OTHOCHTEIHHO
TOYKH, TPSIMOM, IUIOCKOCTH.
DJeMEeHTBHl CHMMETPUU B
nupamMuax,
napajuieienuneaax,
MIPABHIIBHBIX
MHOTOTpaHHHUKAX.
Brruncnenue 3JIEMEHTOB
MHOTOTPaHHUKOB: pédpa,
nuaroHanv, yrisl. [lnomans
OOKOBOW  TOBEPXHOCTH H

MOJIHOM MOBEPXHOCTHU
NpSAMOM  TPU3MBI, TUIOLIA]Ib
OCHOBAaHMH,  TeopeMa o
OokoBOM MIOBEPXHOCTH

npsMoi 1npusmel. Ilnomans
OOKOBOW  TOBEPXHOCTH H
IIOBEPXHOCTH  IPABUIBHON
UPAMHIBI,  TeOpeMa O
iouaau O60KOBOI
IIOBEPXHOCTH YCEUEHHOU

cBoiicTBa pébep, TpaHeil u

BBICOTBI IIPaBUIILHON
MIUPAMHUJIBI. Haxoguts
wiomanas  IOJHOW U
6okoBOM MTOBEPXHOCTH
MUPaMHUJBL. aBatb

ONpECIICHUE yCEUEHHOM
[IUPAMHJIbI, Ha3bplBaTh €&
JJIEMEHTBI.

@opMyIMpOBaTE TEOPEMY
0 Iulomagu  OOKOBOM
IIOBEPXHOCTU IIPABHIIBHOM
yCE4EHHOU MAPAMUIBL.
Pemats 3a7a4u Ha
BBIUHCJICHUE, CBA3AHHBIE C
UpaMHUJIaMHU, a TaKXKe
3aJayd  Ha IOCTPOECHHUE

CEUYECHHUI. aBatp
omnpezaeieHue MIPU3MBI,
pacro3HaBaTh BU/JIBI
IIPU3M, n300pakaTh
NpU3MBl Ha  YEpTEKe.
Haxoauth IJIOIIA/Ib
MOJHOM WM  OOKOBOU
MMOBEPXHOCTH MIPU3MBL.

N3yuars COOTHOIIIEHUS
Dinepa ans ymcna pédep,
rpaHen U BEPILIUH
MHOrOrpaHsuka. M3ydats
BU/IBI MIPABUJIBHBIX
MHOT'OTPaHHHUKOB, ux
Ha3BaHMUS M KOJIMYECTBO
rpaHei. N3yuath
CUMMETPHUIO
MHOT'OTPaHHHUKOB.
OOBACHATH, KaKue TOYKH
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEIIBHO TaHHOM
TOYKHM,  NpPAMOM  WIHn
IUIOCKOCTH, YTO HA3bIBAIOT
LHEHTPOM,  OCbI0  WJIH
IUIOCKOCTBI0  CUMMETPHH
¢burypsi. IIpuBoauTh
IIPUMEPBl CUMMETPUYHBIX




MmUupaMuabl

buryp B  apXUTEKType,
TEXHHKE, IpUpO/IE.
MonenupoBaTh pealibHbIC
CUTYaIluu Ha  SI3BIKE
TE€OMETPUH, HCCIICOBATH
MIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM

TrC€OMETPHYCCKUX TIOHSATHUH,
HCIOJIb30BaTh rojiooue
MHOTOTPaHHUKOB

O0BEMBI
MHOTOI'PaHHUKOB

[Tousatue 06 00BéMe. O0BEM
MU PAMH/IBI, TPU3MBI

AKTyanusupoBaTh (HaKThl
U METOAbl IUIAHUMETPUH,
pelieBaHTHBIE TEME.
OOBSACHSTD, KakK
U3MEPSIOTCA 00BEMBI Tedl,
MpPOBOJS  AHAJNOTUIO  C
W3MEpPEHUEM  IUIOLAJEH
MHOT'OYTI'OJIbHUKOB.
DopmyIMpOBATH
OCHOBHBIE CBOMCTBa
00BEMOB. N3yuars,
BBIBOJIUTH bopmyIbI
00BbéMa TPSAMOYTOJILHOTO
napajuienenunesaa,
NpU3MBl W TIUPAMUJIBL.
Boeruucnsats 00BEM
MpU3Mbl U THUPAMHBI [0
ux DIIEMEHTaM.
[TpumensTb 00BEM IS
pelieHus
CTEPEOMETPUYECKUX 3a]1a4
u JUTS HaxO0JIeHUS
FeOMETPUYECKUX BEJTHYHH.
MopennpoBaTe peanbHbIE
CUTyallud  Ha  s3BIKE
TrE€OMETPUH, HCCIIEN0BATh
MIOCTPOCHHBIE MOJENHU C
HCIIOJIb30BaHNUEM
Tr€OMETPUUYECKUX MOHATUHI

IToBTOpEHuUE:
CEYEHMs, PACCTOSIHUSA
H YTJIBI

ITocTpoeHue ceueHuii B
MHOTOTPAHHUKE.
Brrunciienne paccTosiHum:
MEXKly IBYMS TOYKaMH, OT
TOYKH 10 NPSIMOM, OT TOUYKHU
JI0 TIIIOCKOCTH; MEXKIY
CKPEIMBAKOIIUMHUCS

Ctpouth CeUyeHHUe
MHOTOTPaHHUKAa METOJIOM
CJIEJIOB. JlaBath
ONpEe/IeTICHUE PaCCTOSIHUS
MEXIY durypamu.
Haxonuts paccTosHue




IIPSAMBIMU. Beraucienue
YIJIOB: MEXKIY
CKPEILIMBAOLIMMUCS
IPSIMBIMU, MEXKY MIPSIMOU U
IIJIOCKOCTBIO, JBYTPAaHHBIX
YTJIOB, YTJIOB MEXKAY
IJIOCKOCTSIMU

MEXIy  MapauieIbHbIMU
MJIOCKOCTSIMHU, MEXIY
IJIOCKOCTBIO u
napajuieIbHON €l MPAMOW,
MEXIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMHU. Crtpouts
JIMHEHBIN yroja

JIBYTPaHHOTO  yrjla  Ha
YepTeKe MHOTOIPaHHHKA
Y HAXOJWTb €r0 BEJIMYUHY.
Haxomute yrael Mexay
INIOCKOCTSIMH B
MHOTOI'PaHHUKAX

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME
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