MNOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00y4aIOLIHXCS
10 —11 kmaccoB pa3paboTtana Ha ocHoBe denepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
HPEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30BaHUS.
Peanmusanus  mporpamMMbel  00eCHEUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YJaIOLTHXCS.

HEJA N3YYEHUS YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca TE€OMETPHHM Ha YpPOBHE CpEIHEro O0Iero oOpa3oBaHHS
00yCJIOBJIeHAa MPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TCOMETPHH B HAMPABICHUU JIMYHOCTHOTO PA3BUTHS OOy4aroImuxcs, (GOPMHPOBAHUS
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, H3YUYCHHS IPYTUX Y4YeOHBIX IMCLUIUIMH.
PazButne y oOydaromiuxcsi NMpaBHIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TreOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHHH PEATbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHMS B HAyYHOM IMIO3HAHWU W B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOIO MHPOBO33PCHHS YYAIIMXCS, a TaKKE Ka4yecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust sIBJISETCS OJHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHUs, TaK KaK OOECIEeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAYYHOH HaINPaBICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUU OOYYAIOUIUMMCS IMOHATUHHBIX
OCHOB T'E€OMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIE€ pCIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPH PEIICHUHW 3a]ad eCTECTBEHHO-HAYYHOTO ILHUKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHne OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
NeSITeTILHOCTH YenoBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €T0 COLMAIbHOTO OBITHS, (hOopMa OTpaXKeHUs OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO
TIO3HAHUS 17§ aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYIOBOM JESTEIbHOCTH,
SBISIETCS OAHMM W3 TPOPECCHOHATBHO BaXHBIX KA4eCTB, MOITOMY aKTyalbHa 3ajava
dbopMupoBaHUS Yy OOYYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KakK pPa3HOBUAHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKON
JESTEIIbHOCTH 110 MHOTHM HAaIlPaBJICHUSM.

[lens ocBoeHUst mporpaMmbl yueOHOTro Kypca «I eoMeTpusi» Ha 6a30BOM ypOBHE 00yUYeHUS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYyYaroOmIMXCs 4Yepe3 olecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUSI CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHWH U
NecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXXHOCTH YCIIEITHOTO MPOAOKEHHs] 00pa3oBaHUs 110
CHENHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJIE30BAaHUEM T€OMETPHH.

[IporpamMa 1o reomeTpuM Ha 0a30BOM YpOBHE NpeAHA3HA4YeHa JUIs OO0yJaroluxcs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJAHEHUH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum obOpa3oM, oOydaronruecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH
o0Imre MaTeMaTHYECKUEe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
Oosee TIyO0OKO, €CITM B JalbHEHIIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUIECKUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTmkenne eI OCBOCHHS IPOTPaMMBI o0ecrieuynBaeTCss  pelIeHHEM
COOTBETCTBYIOIIUX 3amad. [IprHopUTeTHBIMH 3ajadyaMu OCBOeHHUs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHE B 10—11 kitaccax siBISIOTCS:



dbopMupOBaHUE TMPEICTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOU KYJIBTYpPHl U
OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPEICTaBICHUS O MHOTOIPAaHHHMKAX M TelaX BpalleHUs Kak o
BOKHEUIIINX MATEMATHYECKUX MOJIEISAX, MO3BOJISIFOIIMX OMUCHIBATh U U3Yy4YaTh Pa3HbIC SBJICHUS
OKPY’KaroIllero MUpa;

dbopMUpOBaHHE YMEHUSI paclo3HAaBaTh Ha YepTekaxX, MOJACISAX U B PEATLHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,

OBJIAJICHUE METOJaMU pEHICHUS 3aJad Ha TOCTPOCHHS HA  HM300PaKEHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

dbopMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSTHUSMH O MHOTOTPAHHHKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBONCTBaMU;

OBJIAJICHUE AITOPUTMAMH PEIICHHUS] OCHOBHBIX THIIOB 3a/a4; ()OPMUPOBAHUE YMCHHS
MIPOBOAMTH HECIOXHBIE JOKa3aTeNbHbIE PACCYXACHUS B XOJI€ PEUICHHS] CTEPEOMETPUUYECKUX
3a/1a4 M 3aJ1a4 C MPAKTUYECKUM COACPIKAHUEM;

pa3BUTHE  MHTEJUIEKTYaJIbHBIX W  TBOPUYECKHUX  CIIOCOOHOCTEH  O0OydaroImmxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

dbopMupoBaHre (QYHKIHOHAIBHONH TPaMOTHOCTH, pEJICBAaHTHOW TIE€OMETPHH: yMEHHE
pacrio3HaBaTh TMPOSIBICHUS T€OMETPUUYECKHX IOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpOBATh WX Ha S3BIKE I€OMETPUH M CO3/1aBaTh
FEOMETPUUECKUE MOJIETH, MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapar Juis pelIieHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIC PE3YJIbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBI SIBJISIETCS BKIIOUEHHE B KYPC CTEPEOMETPHH B
HayaJie ero U3y4eHHs 3ajad, pelIaeMbIX Ha YPOBHE MHTYUTHUBHOIO MO3HAHUS, U ONPEIACIEHHBIM
o0pa3oM opraHu3zoBaHHasi pa0oTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIHPYET MPOTEKAHWE WHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaIbHEUIIIEMY U3YUESHUIO MPEAMETA.

[Ipeanmourenne oTnaéTcs HABIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOM
NeATeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEJACTABIEHUNA y ydalmuxcsi B Kypce
CTEpEOMETPHUU MPOBOTUTCS 3a CUET peIlleHus 3a/1a4 Ha CO3[JaHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOIUTCS C
OTIOPOY Ha HATJSATHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 HCXOIHOTO COJIEP KaHMUS.

OcHOBHBIE cojaepxaTenbHble JHHMM Kypca «l'eomerpum» B 10-11 kmnaccax:
«MHororpanHuKn», «lIpsiMble 1 IIJIOCKOCTH B NPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN pacipeieNisieTcs He TOIbKO
Mo COJEp)KaTeIbHbIM JIMHUSIM, HO WU MO TrojJaM OOy4YeHHS Ha YpPOBHE CpEIHEro OOIIEro
o0Opa3oBaHusl.

Conepxkanrie 00pa3oBaHHUsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mMporpaMMBbI, pacpeeIEHHBIM 110 TOAaM 00Y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBI ~ OBNAJICHUE TEOMETPHUYECKUMH  TIOHATHUSIMH W HaBBIKAMH  OCYIIECTBIUIOCH
MOCNEAOBATENhbHO M MOCTYNATEeNbHO, C COONOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIEC 3HaHUSI BKIIFOYATUCH B OOMIYIO CHCTEMY I'€OMETPHUECKUX MPEICTABICHUN 00yJaronuxcs,
pacmmpsis u YIITyOuIsst eé, o0pasys MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 wac B Hegento B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHbIX yaca.

COJAEP/)KAHUE YYEBHOI'O KYPCA



10 KUIACC

IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsmMas, IIIOCKOCTb, IPOCTpaHCcTBO. [lonsaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, NTapaUICIbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCTh NpPAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX II0cKocTel. [IpocTeiimme nmpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTU: TETPadIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

[lepneHUKYISIpHOCTE  HPSIMOM M IUIOCKOCTH:  IIEPIEHIUKYJSPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTIOIDAHHUKA, BBIIYKIBIE W
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpanHuka. IIpusma: n-yronpHas npusMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYIOJIbHBIM Napajuienenunes U ero cpoucrsa. Ilupamupa: N-yronpHas
nupamp/ia, TpaHM W OCHOBaHME IUpPaMUAbl; OOKOBas M IOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; Ky0. Ilpencrasienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MAPaMU/BL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DneMeHTbl CUMMETPUH B TUpaMuax, napasuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHand, yrisl. [lnomans 60koBoOi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIbHON NHUpaMuAbl, T€OpeMa O IUIOW@AAu yceu€HHoW mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAy IUIOMAJIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tena Bpamenus

[Munuaapuueckas MOBEPXHOCTb, OOpa3yloollue IWIMHAPUYECKONH TIIOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0CB; TIIOMIAb OOKOBOI! 1 TTOJIHON TTOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yrolye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpIUIMHA
KOHWYECKOH moBepxHOcTH. KoHyc: ocHOBaHWMe W BepiinHa, oOpasylomas M OCh; IUIOMIAfb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BHICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: neHtp, paguyc, AUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdepbl. BiaumHoe
pacrosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.



N300pakeHre TNl BpalleHus Ha IMJIOCKOCTH. Pa3BépTka ummHapa U KOHyca.

KomOuHammu Tten BpameHHs ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitue 00 o00BEMe. OcHoBHBIE cBoWcTBA 00BEMOB Tei. Teopema 00 o00BEME
NpSIMOYTOJIBHOTO Tapajuienenurena u ciaenctBus u3 He€. O0béM mwmHApa, KoHyca. O0BEM
nrapa ¥ iomajib cepsl.

[TomoGHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMAASIMH TIOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIT.

Cevenuss 1wmmHApa (MapaulelbHO ¥ MEPICHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXO/IAIICE Yepe3 BEPIINHY), CCUCHHUS I1apa.

BeKkTopbI M KOOPAHHATHI B POCTPAHCTBE

Bekrtop Ha mtockocTd U B nipocTpancTBe. CII0KEHUE M BBIYUTAHHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha YuClo. Pa3nokeHue BeKTopa 1Mo TpEM HEKOMIUIAHAPHBIM BekTopam. IlpaBuiio
napajenenumneaa. Perienue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHUEM TPABUIT JICHCTBUI C BEKTOPAMHU.
[IpsmMoyronbHash cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel Bektopa. Ilpocreiimme
3aJaud B KOOpJAMHATaX. YToi Mexay Bekropamu. CKalspHOE IPOU3BEIACHHE BEKTOPOB.
BbruuciieHre yrioB Mexay MpsSMBIMH U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM IPH
pEIICHUH FCOMETPUUCCKUX 3a/1aY.

INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl yuyeOHOro mnpeamera «MaremaTukay
XapaKTEepU3YHOTCA:

I'paxknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UMLUU 00ydarollerocs Kak aKTUBHOIO M
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJIEHUH, HpPOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHUEM.

Ilarpuornyeckoe BoCIUTAaHUE:

c(OpPMHPOBAHHOCTBHIO POCCUNCKOM T'pakITaHCKON MJAEHTUYHOCTH, YBAXKEHHUS K MPOIIJIOMY
U HACTOAILIEMY POCCUMCKOM MAaT€MAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH POCCHIMCKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHIKCHUN HAyKU U JEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCcKoe BOCIIUTAHHUE:

JCTETUYECKHM  OTHOIIEHMEM K  MHUpPY, BKIOYas  O3CTETUKY  MAaT€MaTHYECKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUH; BOCIPHUMMYHBOCTHIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTeEpecax
3I0pOBOTO U 0€30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JEATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:



TOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IU4HbIM
chepam pohecCHOHATBFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTb COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMY OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
pPELIEHUH PAKTUYECKUX 33/1a4 MATEMAaTUYECKOM HAIIPABJICHHOCTH.

JKO0JI0rH4ecKoe BOCIUTAHME:

Cc(OPMUPOBAHHOCTBHIO AIKOJIOTMUECKON KYJIbTYphl, MMOHUMAHUEM BIIMSHHUS COIUAIBHO-
SKOHOMHUYECKHMX ITPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
I00ANFHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTAlMe Ha  MPUMCHEHHE
MaTeMaTUYECKUX 3HAHWUN JJIS pellleHus 3aJay B 00JIACTH OKpYXalolle cpelbl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBHUM JJIsI OKPYKAIOIIEN CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOLIECTBEHHOMN MPAaKTHUKH, TOHMMAaHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
YEJIOBEYECKOUN JEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI PAa3BUTHUS LIMBUJIM3ALNN;
OBJIQJICHHEM SI3bIKOM MAT€MATHUKM M MAaTE€MaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUs
MHpA; TOTOBHOCTBK) OCYIIECTBIATH MPOEKTHYHD H HCCIEIOBATENBCKYIO JAESATEIbHOCTD
WHJUBUJIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOSHHUS ITPOrpaMMbl yueOHOro npeamera «MaTtemaTHka
XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMEIbHBIMU OeLiCTNUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvnvie noznasamensmuie oeiicmsus, obecneuugaiom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUxX onepayuti, ymeHul pabomams ¢ uHgopmayuet).

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH M XapaKT€PU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHHH MEXAYy MOHATUAMHU; (DOPMYIUPOBATH ONpPENEICHUs  MOHATHIA;
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHUSA JUIsl 0OOOILIEeHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIN3A;

BOCIPUHUMATh, (DOPMYIHpPOBaTh M IMPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IINE; YCIOBHbIE;

BBISIBJISITH MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpeuMs B (pakTax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX; MpeniaraTb KpUTEpUU s BBIABICHHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JlenaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUECHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITEIILHO JJOKa3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHUHN (TpsSMBbIe U
OT TPOTUBHOTO), BBICTpanBaTh apryMEHTAlMIO, MPHUBOJIUTH TMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh croco® pemeHus ydyeOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHAaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOAAIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

UCIIOJIB30BaTh ~ BOINPOCHI  KAK  HMCCJENOBATEIIbCKUM  WMHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKE MPOTUBOpEUHe, IpoOIeMy, YCTaHaBIMBATh HCKOMOE
U 1aHHO€, (POpPMHUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO TO3UIINIO, MHEHHUE;



MPOBOJAMTH CAMOCTOSTENIbHO CIUIAHMPOBAHHBIM AKCIEPUMEHT, HCCIEeI0OBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENNEHO (POpMyIIMPOBATH 0OOOIIEHHS M BEIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBISABIIATH 1€(DUIUTH HH(POPMAITUH, TaHHBIX, HEOOXOIUMBIX U OTBETA Ha BOIIPOC M JUIS
pelleHus 3a1a4u;

BBIOMpaTh WHPOPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U MHTEPOPETUPOBATH MHQPOPMAIMIO pPA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh  MHGOpPMAIMIO, TNPEACTaBIATH €€ B  pa3au4HbIX  (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBAaTh HAA&KHOCTh HMHGPOPMAIMM IO CaMOCTOSTENEHO CPOPMYTUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvivie KOMMYHUKAmMUHbIE Oeiicmeuss, 00ecneyusam coopmMuposaHHocms
COYUANBHBIX HABLIKOB 00YYATOUWUXCA.
Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXACHUS B COOTBETCTBUU C YCIOBHUSMM U LEISIMU
OOIIeHHs; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHpPOBAaTh IOJYyYEHHBIN
pe3yInbTarT;

B X0JIe OOCYKJIEHHsI 33a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBbI, TPOOIEMBI,
peliaeMoil 3aaum, BBHICKA3bIBaTh WJCH, HAICJICHHbIE Ha MOWCK PEIICHUS; COMOCTaBJISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JMajora, oOHapyXuBaTh pa3iHuue U CXOJCTBO
NO3ULIKI; B KOPPEKTHON (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS,;

NPEJICTaBIISTh PE3yJAbTaThl PELICHUs 3a/adyM, SKCIEPUMEHTAa, UCCIEI0BAaHUS, MPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUIEHHS ¢ Y4€TOM 3ajad  [pe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

MOHMMATh U HUCIIOJIb30BAaTh MIPEUMYILECTBA KOMaHIHON U MHAMBUAYAJIbHON paboThl Hpu
pelieHMH Yy4eOHBIX 3a/ay; HPUHUMATh IeJIb COBMECTHOH JesATeIbHOCTH, IUIAHHMPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, pacmlpenensTh BUABI padoT, HOrOBapUBATHCS, OOCYXKIATh
npoliecc ¥ pe3yabTaT paboThl; 0000I11aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboTsl (00CYXIeHUsl, 0OOMEH MHEHHM, «MO3rOBbIE
IITYpPMBI» U HHBIE); BBIIOJIHATH CBOK YacTb pabOThl M KOOPAMHHUPOBATH CBOM JAEUCTBUS C
JpYyITMMHM 4IEHaMHU KOMAaHZbl; OLIEHMBAaTh KauecTBO CBOEr0 BKJIaga B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

3) Yuueepcanvnvie pecynamuenvie oeticmeaus, obecnewusarom GopmuposaHue cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusauus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yUYETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMU MO3HABATENbHOM pediIeKcuM Kak OCO3HaHUS COBEPIIAEMbIX
JNENCTBUI M MBICIIUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;



NpEeABUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEIICHWH 3aJadi, BHOCHUTb
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBHSIM, OOBSACHATH NPUYMHBI
JOCTHKCHUSI WM HEJOCTHIKCHHUS PE3YJIbTaTOB [ESTEIbHOCTH, HAXOAWUTh OIIMOKY, HaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh MOHATHUAMH: TOYKA, MPsAMasi, INIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS M3 HHUX MPHU PEIHICHUHA T€OMETPUUICCKUX
3ajad.

OnepupoBaTh MOHATHSAMH: MAPAUICNIBHOCTh W TEPHEHANKYISIPHOCTh TPSIMBIX U
TJIOCKOCTEM.

KrnaccudunumpoBaTs B3aMMHOE PacIONOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAHHBI yroyi, TpaHH JBYTPaHHOrO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIJa; TpaaycHas Mepa JBYTPaHHOTO yTJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBII MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOIbHBIH
napajuiejenumnes, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUA MJid  KJacCHU(PHUKAIUU
(BBITTYKJIBIE W HEBBIMYKJIBIC MHOTOTPAHHWKH; TPABUIBHBIE MHOTOTPAaHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIEeIbl).

OrniepupoBaTh NOHATHSAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONIB3YsI METO/I CIIEIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBHITIOJHSTH (BBIHOCHBIC) TJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemiate 3agaun Ha HaX0XKICHHE TEOMETPUUECKUX BEIMYMH 10 00pa3iiaM WM airOPUTMaM,
MPUMEHSISI U3BECTHBIE aHAMTUYECKHE METOJbl MPU PEIICHWH CTAaHAAPTHBIX MaTeMaTHUYECKHX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMsS TOYKAMHU, OT TOYKH JO TPSIMOU, OT TOYKH JIO
TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemiate 3agaun Ha HaAXOXKICHHE TEOMETPHUUECKUX BEJIMYHMH 10 00pa3IiaM UiIu aJropuTMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEeMATHUECKUX
3a/1ad Ha BBIYUCIICHWE YIJIOB MEXIY CKPCIIMBAIOIIUMUCA MPAMBIMH, MEXIYy TPSIMOU W
TUIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Beruucasate 00bEMBI M TUIOHIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpaMUa) C
npuMeHeHneM (GOpMyI; BBIUKCISATH COOTHOIIEGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00bEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Brekatb, mpeoOpa3oBeIBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHUX (PUTypax, MPEeJACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensTh reoMmeTpudeckue GakThl AN PEIIeHUS CTEPEOMETPUUYECKUX  3ajad,
MPEANOJIATAONINX HECKOJIbKO IIaroB PEIICHUS, €CIH YCJIOBHs MPUMEHEHHUs 3aJlaHbl B SIBHOU
dopme.

[TpuMeHSTh MPOCTEHIIHEe TPOrPaMMHBIE CPEJICTBA M 3JCKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[TpuBOIUTE TIPUMEPHI MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKU3HH,
pacno3HaBaTh NPOSIBJIEHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE.



[IpyMeHsTh MOJydeHHBbIE 3HAHUS Ha MPaKTHKE: aHAJTM3UPOBATh pealibHble CUTYalluu U
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIUpPOBaHHON MPOOJIEMBbI, MOAECIUPOBATH pPEajbHbIE CUTyallMd Ha S3BIKE T'€OMETPHUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
anmnapara ajireOpsbl; peniath NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM I€OMETPUUECKUX
BEJTUYMH.

11 KUIIACC

OnepupoBatb HOHSTUSMU: LMJIMHIpUYECKas IIOBEPXHOCTb, oOpazyromue
LWIMHAPUYECKON TOBEPXHOCTHU; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3anMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh NOHSTHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CEIMEHTA;
IIapOBOH1 CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Boruncnate 00bEMBI U IUIOIIAAM MOBEPXHOCTEM TeN BpallleHHs, F€OMETPUUECKUX Tell C
IpUMEHEHHEM (OpMyIL.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHMK, BIIMCAHHBIH B cdepy W OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BpaIEHUs.

BbruncnsaTe COOTHOLIEHUS MEXKY IIOLIAISIMU TOBEPXHOCTENW U 00BbEMaMU 1TOO0HBIX TEI.

N300paxkaTh H3ydyaeMble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BPaIlCHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATh MH(OPMAIMIO O IMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE AEWCTBHS CIOXKEHUS BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpa
Ha YKCIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaJaIOT.

[TpuMeHATH paBUIIO NapajuIeeuIea.

OnepupoBaTh NOHSTHUSAMHU: JEKApTOBBl KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOMAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoauts cymMy BEKTOpOB M IIPOU3BEACHHUE BEKTOPA HAa YHMCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[IpumeHsTh reoMeTpudeckue (akThl s pElIeHUs CTEPEOMETPUUYECKUX  3a]ad,
IIPEIIOJIArat0IIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemats mpocrelinmme reoMeTpuueckre 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
MEeTo/a.

Pemate 3amaum Ha J0Ka3aTENbCTBO MATEMAaTHMYECKUX OTHOLIEHWM M HaXOXACHUE
F€OMETPUUECKUX BEJIMYMH MO 00pa3lam WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpU
pELIEHNN CTaHIaPTHBIX MaTEMaTHUECKHX 3ajau.

[IpumeHsTh MpocTeHIIe MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPHUUECKHX 3a]1a4.

[IpuBoauTE mpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U KU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB N'€OMETPUU B HCKYCCTBE.

[TpyMeHsTh MOJydeHHBbIE 3HAHUS Ha MpaKTHKE: aHAJIM3UpPOBAaTh pealibHble CUTYalluu U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IIpPOLECCE IIOMCKAa PEIIEHHs  MaTeMaTHYeCKU
chopMyIHpOBaHHON MpOOJIEMBbl, MOAEIUPOBATh pPEaJbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,



HCCIICA0BATh IIOCTPOCHHBIC MOJCIIN C HCIIOJB30BAHUEM I'€COMCTPUUYCCKUX MMOHATUH H TCOPEM,
arrapara a.III‘66pI>I; peuaTth MPAKTHUYCCKUC 3ala4U, CBA3aHHLIC C HAXOXICHUCM I'COMCTPUUCCKUX
BCJIIMYHH.






TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
HanmenoBanue pasnena Konnuects OcHOBHOE coepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 04acoB 00yJaronuxcs
BBeneHune B ctepeoMeTprio 10 OCHOBHBIE MTOHATHS CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh (PaKThl © METOIBI

TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuina nzoOpaxeHusiHa
PUCYHKaX: U300paKeHUs

MJIOCKOCTEH, TTapaJIJICTbHBIX MTPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTHS: IEpEeCceKaOIUecs

TUTOCKOCTH, TIEPECEKAIOIINECs MpsMasiu

TUTOCKOCTb.

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
M300paKeHNEe MHOTOTPAHHHKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEXKAX.
HauanbHbie cBeneHus o Kyoe u
NIApaAMULE, UX Pa3BEPTKU

u Mozenu. CeueHnss MHOTOTPAHHUKOB.
[TonsiTue 00 akcHOMaTHYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: aKCUOMBI
CTEpEOMETPHUH U CIEACTBHSI U3 HUX

MJIAHUMETPHH, PEIICBAHTHBIC TEME.
IHoayuyarts npencraBieHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTeime npaBuia
U300pakeHust 3TUX QuUryp.
N3006paxkath nNpsaMyro 1 INIOCKOCTbHA
PHUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupamuiy, Kyo, Ha3pIBaTh UX DJIEMEHTHI.
JesaTh pUCYHOK Ky0a, MUpaMu/IbI,
HAXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOJIH30BATh ISl
MOCTPOEHUS CEYEHUSI METO/]T CIIEIOB,
KpAaTKO 3allMChIBATh MIATUTIOCTPOCHHUS
CCUCHMUS.

Pacno3HaBaThb BHUJ] c€UEHUA U
OTHOIICHUH, B KOTOPBIX CEUCHUE JCITUT
pebpa Kyba, HaXOIUTh TIIOMIAILCEUCHUSI.
Ucnoan3oBarh nogo0ue Mpu peiieHuu




3aJlay Ha MMOCTPOEHUECECUEHU .
3HAKOMUTBCS C AKCHOMATHYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C AaKCUOMAaMH CTEPEOMETPUNH
CJIEICTBUSMH U3 HUX.
NinocTpupoBaTh akCHOMBIPUCYHKaMU
U [IPUMEpPaMHU

13 OKpYXarolieil 00CTaHOBKHU

[IpsiMble ¥ TIIIOCKOCTUB
MIPOCTPAHCTBE.

[TapannenbHOCTh NPSIMBIXH
IIJIOCKOCTEN
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B3auMHoOe pacnonokeHue MpsMbIX B
IIPOCTPAHCTBE: MIEPECEKAIOIIHECS,
napajuieIbHbIE U CKPEILIUBAOIINECS
npsIMBIE.

[TapannenbHOCTh NPSIMBIX

Y IUIOCKOCTEHN B POCTPAHCTBE:
napajijiebHbIE IIPSIMBbIE

B [IPOCTPAHCTBE; MAPAJUIETIBHOCTETPEX
NPSMBIX; TAPAJUIEIbHOCTD NPSIMON 1
IJIOCKOCTH. YTJIbI

C COHAIIPaBJICHHBIMHU CTOPOHAMU; YTOJ
MEXIy NPSIMBIMH B IPOCTPAHCTBE.
[TapajutesIbHOCTH INIOCKOCTEN:
napajuiebHbIe INIOCKOCTH; CBOMCTBA
MapaJIEeIbHBIX TNIOCKOCTEN.
[Ipocreiime MpoCTpaHCTBEHHbIE
(buUryphl Ha TUIOCKOCTHU: TETPAdIP, KYO,
napajuJieienunea; NoCTPOCHUE CeUYEeHUN

AKTYaJaIu3upoBaTh PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
PAaCIOJIOKEHUS JBYX MPSAMBIX

B IIPOCTPAHCTBE, WILIFOCTPUPOBATH UXHA
IpuMepax.

JlaBaThb onpenesieHue
CKPEIMBAIOIIUXCS MPSIMBIX,

dhopmMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TTPSIMBIX

Y TIPUMEHSITH €T0 MPU PELIEHUH 3a/1a4.
Pacno3naBarte npusmy, Ha3bIBaTh €€

AJIEMEHTBI.

CTpoutsb ceueHus NpU3MbIHA TOTOBBIX
yepTexax.

IlepeuncasiTb BO3MOXXHBIE CTIOCOOBI
B3aMMHOTO PACTOJIOKEHUS MPSIMOU U




IIOCKOCTHU B IPOCTPAHCTBE, TPUBOJIUTH
COOTBETCTBYIOIIUE MPUMEPHI U3
pEATbHOM KU3HMU.

/laBaTh onpeaesieHue NapauieIbHOCTH
MPSIMOWH TIOCKOCTH.
DopMyJIUPOBATH NPU3HAK

ImapaJuICJIIbHOCTH HpﬁIMOﬁ
U IINIOCKOCTHU, YTBCPKICHUC O HpHMOI;’I

[IEPECEUYCHNUs IBYX IIJIOCKOCTEH,
MIPOXOAIIMX YEPE3 NapajlIeIIbHbIC
psIMBIE.

Pemath npakTryeckue 3a1aunHa
ITIOCTPOCHUE CEYEHUN MHOTOTPAHHHKA.
OO0BSACHATH Cilydau B3aMMHOI'O
PAaCIOJIOKEHUS TNTIOCKOCTEM.

JlaBaTh onpeae/ieHue napajjieIbHbIX
IJIOCKOCTEW; MPUBOJUTH IPUMEPHI U3
peanbHOM )KU3HU M OKPYKAOIIEH
00CTaHOBKH, WJUTFOCTPUPYIOLIUE
MapaAJIIEITBHOCTD IIJIOCKOCTEM.
HUcnoab30BaTh npr3sHaKk
NapajyIeIbHOCTH JBYX INTIOCKOCTEM,
CBOWCTBA MTapAJJIEIIBbHBIX IUIOCKOCTEUIIPU
pEelIeHNH 3a7a4 Ha IIOCTPOEHHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapajuiesIbHbIM POEKTUPOBAHUEM




Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

N300paxaTh B napauieIbHOUIPOCKIINT
pa3nuYHble TEOMETPUUYECKUE (DUTYPBI.
MoaenupoBarh peaibHbIE CUTYallUMHA
A3bIKE TEOMETPUHU, UCCIIEN0BATH
ITOCTPOEHHBIE MOJIENIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSITHH.

HUcnonb30BaTh Ipu peIEHUN 3aJa4HA
MMOCTPOCHHUE CEYECHHI TTOHATUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapajlIeNIbHBIX MPSIMbIXHA
IIJIOCKOCTH

[leprieHIMKYISAPHOCTD
MPSAMBIX U TJIOCKOCTEN
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[leprieHIUKYJISIPHOCTD MPSAMOU

Y IJIOCKOCTHU: NEPIIECHAUKYIISIPHBIE
IPSIMBIE B IPOCTPAHCTBE, MPSIMBIE
IapajuIeNIbHBIE U IIEPIEHAUKYIIAPHBIEK
IIJIOCKOCTH, ITPU3HAK
IIEPIIEHIUKYJIAPHOCTH IIPSIMOU

Y IJIOCKOCTH, TEOpPEMA O IPSIMOM
IIEPIICHIUKYJIAPHOU INIOCKOCTH
[leprieHIUKYIISIp U HAKJIOHHBIE:
pPacCTOsSIHUE OT TOYKHU 10 TUIOCKOCTH,
PacCTOSIHUE OT MPSAMOM A0 IUNIOCKOCTH

AKTYaJau3upoBaTh (HaKThl U METOIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

O0BbACHATH, KAKOW yI0JI Ha3bIBACTCS
YIJIOM MEX]y MEePECEKAIOINMUCS
MPSAMBIMHU, CKPEIIUBAIOITUMHUCS
MPSAMBIMHU B IPOCTpaHCTBE. JlaBaTh
onpeaeJeHue NEPICHINKYISIPHBIX
MPSAMBIX U MPSIMOM, NEPIICHANKYISIPHOUK
TUIOCKOCTH.

Haxoauthb yribsl MeXay
CKPENIMBAIOIIUMUCS MTPSMBIMU B KyOeH




MApaMHU/IE.

IIpuBoauTh HNpPHUMEPbLI U3 PEAITBHOU
KU3HU U OKpyXkaromeid oOCTaHOBKH,
WJUTFOCTPHUPYIOLIUE
MIEPIICHIUKYJISIPHOCTD MPSMBIXB
MIPOCTPAHCTBE

Y IEPIEHAUKYISIPHOCTD MPSMOUK
IJIOCKOCTH.

D®opMyIHPOBATH [IPU3HAK
MEePIECHIUKYJISIPHOCTA MPSAMOU U
IJIOCKOCTH, TPUMEHSTh €r0 HAllPAKTUKE:
OOBSICHSTD

NEePHEHANKYJIAPHOCTh pedpa Kyba

U IMaroHajIM ero rpaHu, KOTopasi ero He
COJIEP>KUT, HAXOAUTh JUIMHY JUArOHaIu
KyOa. BeIuuCasATh BEICOTYPaBUILHOM
TPEYrOJbHON

Y IPAaBUWJIBHOM YETHIPEXYTOJIbHOM
MUpaMuJI 1o JjInHaM peodep.

Pemarsb 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C HCIOJIb30BAHUEM MPH PELICHUN
MJIAHUMETPUIECKUX (DAaKTOB

U METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIEHIUKYIISIPOM M HAKJIIOHHOW U3 TOYKU




K IUIOCKOCTH;, ITIPOEKIIUEN

HAKJIOHHOH Ha ITOCKOCTh. OOBSICHATH,U4TO
Ha3bIBAETCSA PACCTOSTHUEM:

OT TOYKH J0 TJIOCKOCTH; MEXKITY
MapAJUIEITbHBIMU ITIOCKOCTAMM;, MEXKIY
MPSAMOM U NTapaJICIbHOU er
IJIOCKOCTBIO; MEXKIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMH.
Haxoauth 5TH paccTOsTHUS B MPOCTHIX
cilyyasx B KyOe, mupaMuje, npusMme.
MoaeaupoBarb pealIbHbIE CUTYallMUHA
A3bIKE T€OMETPUU, UCCIENOBATH
MTOCTPOECHHBIE MOJIEININ

C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX
MOHATHMH.
HUcnonb30BaTh Npy pELICHUH 3a1a4 Ha

MMOCTPOEHHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOIBHBIX
TPEYrOJIbHUKOB

Yrael MeXy IPAMBIMU U
TIOCKOCTSIMHU
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VYTIbl B IPOCTPAHCTBE: YOI MEXKIY
IIPSIMOM U IUNIOCKOCTHIO; IBYTPAHHBIN
YIOJI, IMHENHBIN YIoJI IBYTPAHHOTO YIJIa.
IlepneHAUKyISIPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHANKYJIIPHOCTH ABYX
mrockocrer. Teopema o TpEX
MEPIIEHINKYJIApAX

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUU.

JlaBaTh onpenejaeHue yria Mexay
IpsIMO U TUIOCKOCTBIO, POPMYITUPOBATH
TEOpEMY O TPEX MEPHEHAUKYIISIPAX U
oOpaTHyIO K HEil.




Haxoautb yron Mexay npsmou u
IJIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSIHUE OT TOYKHU 10 MPSAMOU

Ha IUIOCKOCTH, UCIIOJIb3Ysl TEOPEMY

0 Tpéx nepreHauKyspax. [IpoBoanute Ha
YepTeKE NEPHEHAUKYIAP: W3 TOYKM HA
MPSAMYIO; U3 TOYKH HA IIOCKOCTb.
JlaBaThb onpenesieHue IByrpaHHOIOyIJia
U €ro 3JeMeHTOB. OOBACHATH PAaBEHCTBO
BCEX JIMHEWHBIX YTJIOB JBYTPaHHOIO
yria.

Haxoauth Ha yepTexe ABYTPAHHBIAYTOJ
pH pedpe MUPaMUIbl, TPU3MBI,
napajuleenunesa.

JlaBaTh ompeJaesieHHe yIila  MEXIY
IJIOCKOCTSIMH.

/laBaTh onpejaeieHue

1 (opMyIMPOBATh NPHU3HAK B3aUMHO
MIEPIICH IUKYJISIPHBIX INTOCKOCTEM.
HaxoauTsb yriibl Mex1y IIIOCKOCTSIMUB
KyOe 1 mupamu/e.

Hcnoab3oBaTh Npy penieHnu 3a1a4d
OCHOBHBIE TEOPEMBI U METO/IBI
IJJAHUMETPHH.

MoaenupoBarh peanbHbIE CUTyallUMHA
A3bIKE TE€OMETPUH, HCCIEA0BATH
IIOCTPOEHHBIE MOJIEIIN




C HCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSATHH.

HNcnonb30BaTh Ipu peIICHUN 3aJja4HA
MIOCTPOCHHUE CEYEHHUI COOTHOIIEHUS B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

MHororpaHHuKu
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[lonsitue MHOI'OTpaHHHUKA,
OCHOBHBIC 3JICMCHTBI MHOI'OTPaHHHUKA,

BBIITYKJIBIE U HEBBIITYKJIBIC
MHOT'OIPaHHUKH; pa3BEPTKA
MHOI'OTPaHHHKA.

IIpu3ma: N-yrosibHas Ipu3Ma; IpaHy u
OCHOBAHUS MPU3MBI; IIPSAMAs U
HaKJIOHHAsl IPU3MbI; OOKOBas

Y IIOJIHAS IIOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, OpsiIMOYTOJIbHBIN
IapajuleNIeUIE] U €r0 CBOMCTBA.
[Iupamua: N-yroyibHas MUpamMuaa,rpaHu
Y OCHOBAaHME MUPAMU/IbI; OOKOBAS U
IIOJIHAs TIOBEPXHOCTh

MAPAaMUJIBL; TPABUJIBHAS U YCEUEHHAS
MApaMHU/IA.

DneMEeHThI PU3MBbI U TUPaMUBI.
IIpaBriIbHBIE MHOTOIPAHHUKU: TTIOHSATHE
IIPAaBUJIBHOTO

MHOTOTPAaHHHKA; IPaBUIIbHAS MTPU3MA U
IIpaBWJIbHAS MUPaMUIA; TPAaBUIIbHAS

AKTYaJau3upoBaTh (HaKThl U METOIbI
MJITAHUMETPUH, PEJICBAaHTHBIE TEME,
NMPOBOIANTH AHAJIOTHM.

/laBaThb onpeaejieHue
napasuielienunea, pacmo3HaBaThb €ro
BHUJIbI M U3y4aTh CBOMCTBA.

JlaBaThb onpeieieHue NTUpaMu/Ibl,
pacno3HaBaTh BUJIbI TUPaMU/I,
(¢hopmympoBaTh cBoOICTBa pEOED,
I'PAHEN U BBICOTHI MPABUIIBHOM
MUPaAMUJIBI.

Haxoauthb riomanb MoJIHOM

1 OOKOBOM TOBEPXHOCTH MUPAMHU/IBI.
JlaBaTh onpeaeieHue yCEUEHHON
MUPaMUJIbI, HA3bIBATh €€ 2JIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIIbHOW YCEUEHHON TUPAMHUIBL.
PemaTnp 3aaun Ha BEIYHMCICHHUE,
CBSI3aHHBIC C MUPAMUJIAMH, a TAKKE
3aJ1a41 Ha TIOCTPOECHUE CEUYCHUN.




TpeyrojibHasi IupaMuaa

Y IPaBUJIBHBIA TETPa’ap; KyO.
[IpencraBiieHne 0 MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3p, J0ACKaA3IPU
MKOCa’Ip.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH,IPSIMOH,
IJIOCKOCTU. DJIEMEHThI CAMMETPHUH B
nMpaMuiax, napasiesenumneaax,
MPAaBUJIbHBIXMHOTOIPAaHHUKAX.
BrIunciieHne 351eMeHTOB
MHOT'OTPAHHUKOB: pEOpa, JUaroHalu,
yribl. [Tnomans 60KoBOM MOBEPXHOCTUH
ITOJIHOM MMOBEPXHOCTH MPSAMOM MPU3MBI,
IO b OCHOBAHUM, TEOpEeMao OOKOBOM
MOBEPXHOCTH MpsAMON npu3Mebl. [Liomans
OOKOBOM MOBEPXHOCTH ¥ TOBEPXHOCTH
MPaBUIILHOM MUPAMU/IBI, TEOpEMa

O TUIOIIA I OOKOBOM MOBEPXHOCTH
YCEUYEHHOM MUPaAMUIbI

JlaBaTh onpeaeeHue IPU3MbI,
pacno3HaBaTh BUJIbI [IPU3M,
H300paKaTh MPU3MBI HA YEPTEKE.
HaxoauThb 1m1omaas NoJIHON UIn
OOKOBOM TTOBEPXHOCTH IIPU3MBI.
N3yuaTh cooTHOIIEHUS Ditnepa a1
yucia pédep, rpaHeil U BEPILIMH
MHOTOTPaHHHKA.

N3yuats BB TPAaBUIIBHBIX
MHOTOTPaHHUKOB, X HA3BAHUSIU
KOJIMYECTBO IPaHEM.

N3y4yaTh CUMMETPHUIOMHOTOTPAaHHUKOB.
OO0BACHATH, KaKHE TOYKH HA3BIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIIBHO JaHHOM
TOYKH, TPSIMOUMIIN TIJIOCKOCTH, YTO
HA3bIBAIOT [IEHTPOM, OCBIO HJIU
IIJIOCKOCTBIO CHMMETPHH (DUTYPHI.
IIpuBoAUTH NPUMEPBI CUMMETPUYHBIX
buryp B apxuTeKType, TeXHUKE, TPUPO/IC.
MoaeanpoBaTh pealibHbIE CUTYallMAHA
SI3bIKE€ T€OMETPHH, UCCIIE0BATH
MOCTPOEHHBIE MOJIEIN

C UCTI0JIb30BAHUEM I'€OMETPUUECKHUX
TMOHSATHH, YCIIOJIb30BaTh MOJ00HE
MHOTOIPaHHHUKOB




OO6BEMBI MHOTOTPAaHHHUKOB

[Tonsitue 06 06BEMe. OOBEMIHPAMUIBI,
TIPU3MBI

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEJICBAHTHBIC TEME.
OO0BbsACHATDH, KaK U3MEPSIOTCI 00BEMBI
TeJ1, MPOBO/IS AaHAJIOTHIOC U3MEPEHUEM
IJIOIIAIEN

MHOT'OYTOJIbHUKOB. POpMYJINPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.

N3yuaTh, BLIBOAUTH (POpPMYJibI 00bEMA

IPSIMOYTOJIBHOTO NIapaJuleIIeuIe 1,
MPU3MBIA TUPAMHUIBI.

BoruucjasaTs 00bEM IPU3MBI
Y IUpaMUIbl IO UX AJIEMEHTaM.

IIpuMeHATH 00BEM JIJIS pEeIICHUS
CTEPEOMETPUUYECKUX 3a1a4 U

JUTS. HAXO0XKICHUSA T€OMETPUIECKUX
BCJIMYMH.

MoaeanpoBarb peajibHbIE CUTYal[MUHA
SI3BIKE TEOMETPUHU, UCCJIEI0BATH
MMOCTPOECHHbBIE MOJEIIN

C UCII0JIb30BAHUEM I'€OMETPUUYECKUX
MOHITHUM

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

ITocTpoeHune ce4eHniiB MHOTOTPaHHUKE.
BrruncneHnne pacCTOsSIHAM: MEXIY IBYyMS
TOYKaMH, OT TOYKH JI0 MPSIMOU,0T TOYKHU
JI0 TIJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMH.

CTpouTh ceueHre MHOTOTPaHHHUKA
METOJIOM CIIEZIOB.

JlaBaThb onpeeieHNe pacCTOSHUS
Mexay Gurypamu.

HaxoanTth paccTosiHue MEXIy




BrrunciieHne yrioB: Mexay
CKPEILIMBAIOIIUMUCS IPSAMBIMH, MEXKITY
IIPSAMOU U IIOCKOCTBIO, ABYTPAHHBIX
YTII0B, YIJIOB MEXAYILUIOCKOCTAMU

MapasuieIbHbIMU INTIOCKOCTAMM,
MEX 1Y IJIOCKOCTBIO U MapajuieIbHONEH
IIPSAMOU, MEXKITY

CKpeLIMBAOIUMHUCS NPAMBIMU. CTPOUTH
JIMHEWHBIA YroJ IBYTPAHHOIO yIJia Ha
YEepTEKE MHOTOTPAaHHUKA U HAXOJIUTh €T0
BEJIMYMHY.

HaxoauTh yriibl MeX1y IIIOCKOCTSIMUB
MHOTOTPaHHHUKAaX

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
11 KJIACC
HaumenoBanue pazaena KomnuecTB OCHOBHOE coAEpKaAHUE OcCHOBHEIE BUEI JIEITEIILHOCTHA
(Temnl) Kypca 0 4acoB o0y4Jaronmxcs
Tena Bpaienus 12 Cdepa u map: ueHTp, paauyc, IMaMeTp; |AKTYaJUu3HPOBATH PaKThl U METOAbI

IJIOLIAb TOBEPXHOCTH CEPBHI.
B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTellbHas MII0CKOCTh K
ctepe; momanb chepsl.
N3obpaxkenue cepsl, mapaHa
IUIOCKOCTH.

Ceuenus mapa

IUTAHUMETPHH, PEIEBAHTHBIE TEME,
NPOBOIMTH aHAJIOTUH.

JaBatb onpeaesenust chepsl U mapa,ux
LIEHTpa, pajuyca, IMaMeTpa.
Onpenensitb chepy kak purypy
BpAIICHUS] OKPYKHOCTH.

HccnepoBath B3auMHOE

pacrojoxeHue chepsl U MITOCKOCTH,IBYX

chep, HITIOCTPUPOBATH TO HA
YepTeKax U pUCYHKaX.




DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOH MIOCKOCTH K cdepe,
CBOWCTBO M IPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMMTBCSH C T'€0/IE3NYECKUMU
JUHUSIMU Ha cepe

[unuHapuyeckasi MOBEPXHOCTD,
oOpa3ymolre HUINHIPUYECKOM
MOBEPXHOCTH, OCh HWJIMHAPUYECKON
noBepXHOCTH. L{MiIMHAp: OCHOBaHUAN
OOKOBasi IOBEPXHOCTh, OOpazyronias u
OChb; IJIOIIA/Ib

OOKOBOI U TIOJTHOM MOBEPXHOCTH.
N3o00pakeHne muaInHapa

Ha mIockocTu. Pa3BépTka umnmHapa.
Ceuenust uuIMHApA (MIIOCKOCTHIO,
MapaJuIeIIbHON MU
NEPHEHANKYJIIPHON OCH IIMJIMH/IPA)

OOBACHATD, YTO HA3bIBAIOT LIWJINHIPOM,
Ha3bIBaTh €ro ieMeHThl. U3y4yars,
00BSICHATD, KaK NOJIYYUTHLIWIMHAD
IIyTEM BpalleHUs

IPSAMOYTOJIbHUKA.

BbIBOAUTH, HCNIOJIB30BATH (DOPMYJIIBIIISA
BBIUMCIICHUS TIOMAAN OOKOBOM
NOBEPXHOCTH LUUJIMHIPA.

H3yuats, pacno3HaBaThb pa3BepTKy
HUJIMHIPA.

HN300pakaTh NUIMHAD U €70 CEUCHUS
IIJIOCKOCTBIO, IPOXOJSIIEN YePE3 Er0 OCh,
napajyieIbHON WU

NEPIEHNKYJIIPHON OCH.

HaxoauThb mioniaau dTUX CEUEHUM.
MoaenaupoBarh peanbHbI€ CUTyallUMHA
A3BIKE TEOMETPUU, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
reOMETPUYECKUXITOHATUI




KoHunueckasi moBepxHOCTh, 00pa3yroIIre
KOHUYECKON MOBEPXHOCTH, OCh U
BEPIIMHAKOHUYECKON MTOBEPXHOCTH.
Konyc: ocHOBaHMe U BepIINHA,
oOpa3ylollas u 0Ch; MIOMIaAb OOKOBOH U
MTOJTHOM TTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIoIlieH BhICOTA,;
OCHOBaHMS 1 OOKOBast IOBEPXHOCTb.
N300paskeHne KoHyca Ha III0CKOCTH.
Pa3BépTka KoHyca.

Ceuenus konyca (TI0CKOCTHIO,
MapaJJIETIbHON OCHOBAHMIO,

Y TJTOCKOCTBIO, MPOXOASAIIEeHYepes
BEPUINHY)

OO0BACHATH, KAKOE TEJIO HA3LIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €0
SJIEMEHTHI.

HN3y4yarb, 00bACHATD, KaK MOJYYUTh
KOHYC ITYTEM BpaIllCHUS
MIPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300paxkaTh KOHYC U €r0 CEUECHUS
IUIOCKOCTBIO, TPOXOASAIIEH YEPE3 OCh,U
TUIOCKOCTBIO, TIEPIIEHIUKYIIIPHON K OCH.
HN3yuathb, pacnodHaBaThb pa3BEPTKY
KOHYyca.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYJIBIIIS
BBIYMCIICHHUS TUIOIIa OOKOBOM
MTOBEPXHOCTH KOHYCA.

HaxoauTh miomnagyd ceUeHUH,
MPOXOJAIINX YEPE3 BEPIINHY KOHYCAWIU
MEePIEHANKYJIPHBIX €r0 OCH.
OO0BACHATH, KaKOE TEJIO Ha3hIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuathb, 00BACHATH, KAK €TONOTYYUTh
MyTEM BPALICHUS MTPAMOYTOJIbHOU
Tparneiuu.

BbIBoAMTH, NPUMEHATH POPMYITY s
BBIUYHCIICHUS IUIOIIAIN OOKOBOM
ITOBEPXHOCTH YCEUYEHHOTO KOHYCa




KomMOuHarus ten BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WJTU B TEJIO
BpalllCHUs

AKTYyaau3upoBaTh (HaKThl U METOIbI
IUTAHUMETPHH, PEICBAaHTHBIE TEME,
IPOBOJUTH AHAJIOTUU.

PemaTe crepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIC C TEJIaMU BpalllCHMS],
IIOCTPOCHUEM CEYEHUM TEJ BPALLECHHUS, C
KOMOMHAIMSAMHU TEJl BPAILICHUS

Y MHOTOTPAaHHUKOB Ha HAXOXICHUE
r€OMETPUYECKHUX BEIUYMH.
Hcnoab30BaTh IpHu peLICHUN
CTEPEOMETPUYECKUX 3a]ad
IUTAHUMETPHUYECKHE (PaKThl U METOIBI
3a/1a4v Ha BBIYHUCIICHUE

Y JI0Ka3aTENbCTBO.

MoaeanpoBaTh peajibHbIE CUTYalluNHA
A3bIKE TEOMETPUH, UCCJIEI0BATH
OCTPOEHHBIE MOJEIH

C UCII0JIb30BaHUEM I'€OMETPUUYECKUX
MOHATUI




OO0BEMBI TENT

ITonsatue 06 00béMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TeJl.

O0BEM nunuHIpa, konyca. O0bEM mapa
U TUI0IIaab cepbl

AKTYaJTu3upPoOBaTh (PaKThl U METOBI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

BbIBOAUTH, HCHIOJIB30BATH (HOPMYJIbI
00BEMOB: TIPU3MBI, HIJIMHAPA,
UpaMUbl, KOHYCa; YCEUEHHOU
IIUPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemiathb cTepeomMeTpruUeCcKUE 334U,
CBSI3aHHBIC C BHIYUCICHHUEM O0BEMOB.
DopMYyJIUPOBATH ONPEACIEHNE
1apOBOr'0 CErMEHTa, IapoBOIo CJIOs,
IaPOBOTO CEKTOPA.

IpumeHsaTs GopmyIbl

JUTSI HAXOKJIEHNS 00bEMOB IIIAPOBOTO
CETrMEHTA, IaPOBOr0 CEKTOPA

[TonoOHble TeIa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEKIY TIOMIASIMA
MTOBEPXHOCTEH, 00BEMaMU IMOIOOHBIX TEIT

Pemath cTepeoMeTpUUECKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM I1apa

U 1Io1aabio cepol. MoaeaupoBars
peanbHbIe CUTYallMMHA SI3bIKE TEOMETPUH,
UCCIIEI0OBATh MOCTPOEHHBIE MOCIIH

C UCTIOIH30BAaHUEM T€OMETPHUIECKUX
TTOHSTUU.

AKTYaJIu3upPoOBaTh (PaKTH U METOBI
TUTAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

Pematb cTepeoMeTpUUECKHE  3ajayH,
CBSI3aHHBIE C COOTHOIIIEHHEM OOBEMOB M




NOBEPXHOCTEN NOTOOHBIX TEl
B IIPOCTPAHCTBE.
MoaenupoBaTh peajabHbIE CUTYallMMHA

A3bIKE TEOMETPHUHU, UCCIICAOBATH
MIOCTPOEHHBIE MOJECIN

C MCIIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSITUHN

BekTopsl 1 KOOpAMHATHIB
MIPOCTPAHCTBE

10

BekTop Ha mockoctu

1 B ipocTpaHcTBe. CrioxkeHue

Y BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio. Paznoxenue
BEKTOpA MO TPEM HEKOMILTAHAPHBIM

BekTopaMm. [IpaBuio napamienenunena.

Pemenue 3a1a4, cBSI3aHHBIX

C MPUMEHEHUEM TPABUII JICICTBUIIC
BEKTOpPaMH.

[IpsiMoyronpHas cucTemMa KOOpIUHATB
npoctpancTBe. Koopannartsl

BekTopa. [Ipocrenmme 3agaunB

KOOpAMHATAX. YTOJ MEXYy BEKTOPaMHU.

CkansipHO€ IPOU3BEAECHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMbIMUAA
IJIOCKOCTSIMM.
KooprHaTHO-BEKTOPHBIN METOA

P pEUICHUU Fr€OMETPUUECKUX 3a/1a4

AKTYaJIu3UPOBATH (PAKThl U METOABI
IUTAaHUMETPUHU, PEJIEBAHTHBIE TEME,
IPOBOJUTH aHAJIOTUHU.

OnepupoBaTh NOHATHEM BEKTOPB
IPOCTPAHCTBE.

®opMyJIMPOBATH NIPABUIIO
napasuieJienunes1a npyu cI0KeHUn
BEKTOPOB.

CkaaabiBaTh, BBIYMUTATH BEKTOPHI,
YMHOKaTh BEKTOp Ha uncio. U3yuarth

OCHOBHBIE CBOMCTBA ITUXOIEPALIUH.
JaBaTh onpenesieHre NpsMOyTroJIbHOU
CHUCTEMBI KOOPJMHAT B IMIPOCTPAHCTBE.
BoIpa3uTh KOOP/IMHATHI BEKTOPA Yepe3
KOOPJMHATHI €T0 KOHIIOB.

BorIBOAUTDH, HCIIOIB30BATH (DOPMYJTY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKaMH.

Bripakath ckansipHOE TPOU3BEICHUE
BEKTOPOB Uepe3 UX KOOPJUHATHI,




BBIUHCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMHU, ABYMS MIPSMBIMH.
HaxoauTs yroyi Mexay npsamoun

Y TUIOCKOCTBIO, YTOJI MEKTY IBYMSI
MJIOCKOCTSIMH aHATUTHYECKUMU
METOHAMHU.

BbiBOAUTH, HCIIOJIB30BATH (popMYy.1y
pPacCTOSTHUS OT TOYKH J0 MNIOCKOCTH

[ToBTOpenue, 06001ICHIE U 7 OcHoBHBIE (DUTYPBI, PAKTHI, TEOPEMBI Pemats  mpocreillune  3agaud = Ha
CUCTeMAaTH3alus 3HAaHUN Kypca IUIaHUMETPpUH. 3a/1auu HAaXOXXJEHUE  JJIMH W yIJOB B
TUTAHUMETPHUH U METOJIbI UX r€OMETPUYECKUX (PUrypax,
pEIICHMUS. npuMeHsTh TeopeMy [ludaropa, Teopembl
OcHoBHbIE PUTYPBI, PaKTHI, TEOPEMBI CHHYCOB U KocuHycoB. HaxoauTh
Kypca cTepeoMeTpuu. 3anaqu IJIOIIAIb MHOTOYTOJIbHUKA,KPYyTa.
CTEPEOMETPHH U METO/Ibl MX PCIICHHA | Pacpo3naBaTh 110106HbIE GUTYDHI,
HAXOJUTh OTHOIICHUS JJTHH
Y TUTOLIAJCH.
Hcnoab3oBaTh IpHu peLIEHUN
CTEPEOMETPUUCCKHX 3a/1a4 (DaKThIU
METO/IbI TUTAHUMETPUN
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME




