MKOY "MapwmbxaHckas cpeHsist 001eoopazoBareiabHas mKosia"

Cogetckoro paitona Kypckoii o61actu

[NPUHATO YTBEPX/IEHO
[1€1arOrHYECKUM COBETOM [Tpuxazom MKOY «MapmbixaHckas cpeaHsis
oT «30» aBrycra 2023 rona 0011e00pazoBaTeIbHAs IIKOJIA»

poTokoJI Ne 1

Coserckoro paiiona Kypckoii o6nactu
Ne 2-125 ot 30 aBrycra 2023 T.

JupeKxTop mIKOIIBI E.A. AtaHoBa
JOOKYMEHT NOAMNMCAH
ONEKTPOHHOW MOAMUCHIO

CepTtucmkat: 00FC02514C077A51622C28D3FAEA962264
Bnapeneuy: AtaHoBa EneHa AHaTonbeBHa
[OeiictButeneH: ¢ 09.08.2023 go 01.11.2024

PABOYASA ITPOI'PAMMA
CPEJHEI'O OBLIEI'O OBPA30BAHUA
y4eOHOT0 Kypca
«['eomerpusi»

ba3oBbIll ypOBEHB

(10-11 xmacc)

moc.uM. Jlenuna 2023



MNOSACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ygeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATULUN POCCHUICKOr0 00pa3oBaHUA.
Peanmaunﬂ mporpaMmabI oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIIBHOI'O PA3BUTHA JINYHOCTHU 06y11a101111/1xcs{.

HEJA U3YUEHUS YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHero oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
0oOydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHs 0OydJaromuxcs, GopMupoBaHus
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHsS JPYrUX YYeOHBIX JIMCIIHILINH.
PasButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TIPOUCXOXKJICHUU
TeOMETPUYECKUX a0CTPaKIMi, COOTHOIICHUU PEAIbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHHUS YYANIUXCS, a TaKkKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBiseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
oOpa3oBaHUs, Tak Kak O0OeCrednBaeT BO3MOXKHOCTh W3YUEHHUS KaK JUCIUIUIMH €CTSCTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlornueckoe wbIieHHe, GOPMHUPYEMOE TMPH HM3YUYCHUH OOYYAIOUUMHUCS TMOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IICMIOYKH JIOTHYECKUX YTBEPKICHUHW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4, yMEHHE BBIJIBUTATh M ONPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCSA TIPU PEIIEHUH 3a7a4 eCTECTBEHHO-HAyYHOTO IMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESITEIBHOCTH uejoBeka. OpueHTalus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COLHMAIBHOTO OBITHS, (GopMa OTPaKCHHsSI OKPYKAIOIIETO MUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO MpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHue MIPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIe BUIBI YUeOHON U TPYIOBOM
JESITEIBHOCTH, SIBIIICTCSA OJHUM W3 MPO(ECCHOHATBLHO BaXKHBIX KAauyeCTB, MOATOMY aKTyajbHa
3amaua GOpMUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTr0 MBIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAaKTUYECKOU
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMmel yueOHOTO Kypca «['eomeTpush» Ha 6a30BOM ypoBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYaromMxcs 4depe3 obecredeHue
BO3MOJKHOCTH TPUOOPETEHUSI M HMCIOJB30BaHUS CHUCTEMATHYCCKUX T€OMETPUYCCKUX 3HAHUN U
JIeUCTBUM, crienn(UYHBIX TEOMETPUU, BO3ZMOKHOCTH YCIEIIHOTO MPOI0JDKEHUS 00pa30BaHUs 0
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa g OO0yJaroIIuXcs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6paszoBanus. Takum oOpazom, oOyyaroiuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
oOmIue MaTreMaTu4eckue yMEHUsl, CBA3aHHbIE CO CIEU(PUKON T€OMETPUNU U HEOOXOIUMBbIE IS
KU3HU B COBpEeMEeHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO
Oonee rIyOOKO, €CITH B JAIbHEUIIIEM BO3SHHUKHET HEOOXOIUMOCTh B T€OMETPUUECKIX 3HAHUSAX B
npodeccuoHANBHOM IS TEIBHOCTH.



JlocTIKeHHe 1eNT OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3aauaMi OCBOSHUSA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIIIMX MAaTEMaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupOBaHHE YMEHHUS PacllO3HABATh HA UYEPTEXkaX, MOJCISAX M B PEATHLHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalLLEHUS;

® OBJAJCHHE METOJAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSATUSIMH O MHOTOIDaHHUKAX U
TeJax BpalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHS B  XOJ€  pELIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKHM COJIepKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIOCOOHOCTEeH  oOyyaronmxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSIBICHUS FTEOMETPUUECKUX MOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEMH B
peaIbHBIX JKM3HEHHBIX CUTYallUAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
r€OMETPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, IMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN ammapaT JUlsl pelleHHMs NPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ro M3ydeHHs 3ajad, peUlacéMblX Ha YPOBHE MHTYUTHBHOTO [O3HAHMS, W
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pabO0Ta HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAETCs HArISAAHO-KOHCTPYKTMBHOMY METOJy OOy4YeHMs, TO €cThb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalluxXcs B  Kypce
CTEPEOMETPUH IIPOBOJUTCS 3a CUET pelIeHHs 3a7ay Ha CO3/1aHUe IPOCTPAHCTBEHHBIX 00Pa30B U
3aJjay Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPO Ha HArJISIIHOCTh, a ONIEPUPOBaHUE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsI €r0 UCXOJHOTO COJIepIKAHUS.

OcHoBHbBIE cojaepxaTenbHble JuHHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkropsl u
KOOpAMHATHI B IpOCTpaHCTBEY. DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacipeaessieTcss He TOIbKO
[0 COJEp)KATeNbHBIM JIMHUSAM, HO W MO TojaM oOy4yeHHs Ha YypOBHE CpelHero oOIIero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
qTOObl  OBJIAJICHME TIEOMETPUYECKHMHU  MOHATHSMM M HaBbIKAMHM  OCYIIECTBIISUIOCH
MOCJIEIOBATEIbHO U IOCTYNATENBbHO, C COONIOJICHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHX MPEACTaBICHUH 00yJaronuxcs,
paciupss u yriayomnss e€, o0pas3ys IpouHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE
Ha uzyuenne reomerpun oTBOUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roja oOydenus - 102 yaeOHBIX daca.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUSA cTepeomeTpuu. Touka, rpsimasi, IJIOCKOCTh, MpocTpaHCcTBo. [loHsTre
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue MpsiMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieiabHble U
CKpeluBampomuecs npaMble. [lapamienbHOCTh NOPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MEXJAy MpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocrelinye npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
KyO, mapaJijiesienumes; NoCTpOeHUE CEYSHHI.

[lepneHukynapHOCTh OPSIMOM U TUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajuleibHble U TEPHEeHIUKYISApHblE K IUIOCKOCTH, IpPH3HAK
MEPIEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW HNEepHeHAUKYJIAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M IUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PACCTOSIHME OT NpsIMOM 10 IUIOCKOCTH, NpOeKUuus (Urypbl Ha IJIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsIMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHUE MHUpaMUJIbl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMua; MpaBUiIbHas TPEYrojbHas MUpaMuAa U MpaBUWIbHBIN TeTpasap; kyO. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JOJEKa’dap M ukKocayap. CedeHHs NOpU3MBI U
MMUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B ITUpaMuJax, apajiejenumnenax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mmbl. [lnomans OGOKOBOM MOBEPXHOCTHM U IMOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIOMAAu yceu€HHoW mupamunbl. [loHsTHe 00 0OBEME.
O0BEM UpaMHIbL, TPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMuU MOJOOHBIX TEII.



11 KJIACC

Tesa Bpamenus

Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMWIMHAPUYECKON MOBEPXHOCTH, OCh
MWIMHAPUYECKON moBepXHOCTH. [{umuHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00Opasylolue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas U OCh; IUJIONIAIb
OOKOBOH W TIOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opa3yloIlne W BBICOTA, OCHOBAHHS H
OOKOBasI IOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIOMIAb TOBEPXHOCTH cdepbl. B3aumHoe
pacrosiosxenue chepsl U MIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3obpaxenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka UIMHIpA U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHasi B MHOTOTPAHHUK, WU TEJIO BPaIICHUSI.

[Tonsatue 06 oO0béMe. OcHOBHBIE CcBoOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMIICHHS MEXKTY IUIOMIAISIMHU ITOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mI0CKOCTH U B TpocTpaHCcTBE. Cl0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HpSMBIMU U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3YJBTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOI0 OOIIECTBA, MPEACTABICHUEM O MaT€MaTHYECKMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO POCCUICKON IpayKJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ATUX
JTOCTHKCHHM B APYTUX HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HAayKH W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOECHHE
YCTOMYHMBOTO OYIYIETO.

JCTEeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas ICTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHHe, cOATAHCHUPOBAHHBIM PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaMm npodeccuoHaNbHOM JEesITeNbHOCTH, CBI3aHHBIM C MAaTEMAaTUKONW M €€ MPUIOKEHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBII BbIOOP Oyaylieil mpodeccun u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTUIO B
pelIeHUN TPAaKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHUEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COLMAIBHOW Cpefbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JIKOJIOTHUECKUX MpoOieM; OpUeHTalued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U PelIeHus 3a1ad B 00JacTU OKpYXKAIoIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cgepbl
YEJIOBEUECKOU eATEeNbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWINA3ALUY;
OBJIQJICHUEM S3bIKOM MAT€MAaTHKM W MAaTEMAaTHYECKOW KYyJIbTYpOM KaK CPEeICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIIECTBJISTH MPOEKTHYIO U HCCIEA0BATENIbCKYIO JIEATEIbHOCTh
WHJIMBHUIYyaJIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS ITPOrpaMMbl yueOHOTO nipeameTa «MartemaTtuka»
XapaKTEpPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YIAMUGHbIMU
oelcmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIowe20 MUupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble jornyeckue neicTBus:

® BbBIABJIATL U XapaKTCPHU30BATh CYHICCTBCHHBLIC IMPHU3HAKU MATCMATHUYCCKHUX O6B€KTOB,
MOHATHM, OTHOIIEHUH MEXIy NOHSTUSIMH; (HOPMYIUPOBATH ONPENECICHUS NMOHSTUM;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IIEHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATh U MPEOOPa30BHIBATh CYXKJIEHUS: YTBEPAUTEIbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG; YCJIIOBHBIC;

® BBIABJIATH MATEMATHUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3H U IMIPOTUBOPCHUUS B @aKTax,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, MNpEaiaraTb KPUTCPUH JIA BBIABJICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

® JCJIaTh BBIBOJABLI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U WHIAYKTHBHBIX
YMO3AKITIOYCHHUH, YMO3AKITIOYSHUH 110 aHAJIOTHH,

® [IPOBOJUTH CAMOCTOSATEIIHHO J0Ka3aTeIbCTBA MATEMATHIYCCKUX YTBEPKIACHUN (TIPSAMBIC
U OT TPOTHBHOIO), BBICTpaUBaThb AapryMEHTAallMl0, MPUBOJUTH MpPHUMEpPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBEIOMpaTh crmoco0 pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarTebCcKHe NeliCTBUA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SBJICHUSMU, IPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHHUS, UCCIIEJOBAHMS, OLIEHUBATh JOCTOBEPHOCTh IMOJIY4EHHBIX
Pe3yNbTaToB, BBIBOJOB U 0000IIECHU;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIABUTaTh MPENOIOKEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(GOPMALIUU, JTAHHBIX, HEOOXOIUMBIX IJI OTBETa Ha BOMPOC H
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMAaTHU3UPOBATh U HUHTEPIPETHPOBATH WH(MOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypUpoBaTh HWHQPOpPMAIUIO, TMPEACTaBIATh €€ B  pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUIECKH;

® OIEHMBATh HAAEKHOCTh HH(OpPMAMK IO CAMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



2) VHnueepcanvrvie KOMMYyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposanHoCcms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCAL.
Oo0menne:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIEHHS B COOTBETCTBUHU C YCIOBHAMHU M LEISAMU
OOIIEeHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PElLIeHMs 33jaul, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0JIe 00CYXJICHHS 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOH TE€MBbI, IPOOIEMBI,
peliaeMoi 3ajaud, BbICKA3bIBaTh UJEH, HAICJIEHHbIE HAa TIIOMCK PEILEHUs;
COMOCTAaBJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXUBaTh Pa3IMUne U CXOJCTBO MO3UIHI; B KOPPEKTHOH (opme popMynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPEJICTaBIATh PE3YNIbTaThl PELIeHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMS] ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

MOHMMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIbHON pabOThI
IpU pelIeHuH Yy4eOHbIX 3ajJad; MNpPUHUMATh LEJdb COBMECTHOW JesTeNbHOCTH,
IUIAaHUPOBATh OpraHU3alMI0 COBMECTHOM paboOThl, pacmpenensaTb BHAbI padoT,
JIOTOBapUBaThcs, OOCYXKJaTh MpolLlecC U pe3ynbTaT paboThl; 0000IIaTh MHEHHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/bl; OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMH
IPOIYKT 1O KPUTEPUAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvnoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4M, BEIOUPATh cIoco0 peuieHus ¢ yuéTom
HMMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM IIO3HABATEIbHOM peQIEeKCUH KaK OCO3HAHUS COBEpLIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAAETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ylibTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUUYMHBI
JOCTHDKEHUS] WJIM HEIOCTH)KEHUS pe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
OHepI/IpOBaTB MOHATUAMU: TOYKaA, MMpsAMasd, IIOCKOCTb.
HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCIICHUU I'COMCTPUICCKUX

3agad.



OnepupoBaTb NOHATUAMM: NApPAIEIbHOCTh U MEPHEHAUKYISIPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTs B3aMMHOE PacIiONIOKEHHE IPSAMBIX U IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb NOHATUSMU: JBYTPaHHBIM Yroj, TpaHU JABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAHHOTO yIia; TpajdycHasl Mepa ABYI'PaHHOTIO yIJia.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IIPABUJIbHBII MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BUbl MHOTOI'PAaHHUKOB (MHMpaMuja; Mpu3Ma, NpsSMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJIACCH(UKAUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MpsSIMbIe H
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MNIOCKOCTb, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEJI0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) MJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxOXJCHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
aIropuTMaM, IMPUMEHSS W3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNM MEXAY JABYMsI TOYKaMHU, OT TOUYKH JIO
MPSIMOM, OT TOUKHU JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasuaM WiId
aIropuTMaM, TMPUMEHSS W3BECTHbIE AaHAJIUTHUUECKHUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1ad Ha BBIYMCIECHUE YTJIOB MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMHU, MEXIY
IPSIMOH U IJIOCKOCTBIO, MEXAY IIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruncnars 00bEMBI U MIJIOIIAN TOBEPXHOCTEW MHOTOIpPaHHUKOB (IpU3Ma, MUpaMua) ¢
IpUMEHEHHEM (GOPMYJ; BBIYMCIATH COOTHOILIEHHMS MEXIy IUIOMAAIMU IOBEPXHOCTEH,
00bEéMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; LEHTP, OChb U MNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MUH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUIypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensaTh reomerpuyeckue (axkTbl JUIsl PELICHUS CTEPEOMETPUYECKUX  3ajad,
IIPEINOoJaraIliX HECKOJIBKO IIaroB pEIIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npUMEpPbl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBJICHNUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh NOJyYEHHBbIE 3HAHWUSA HA MPaKTHKE: aHAJIU3UPOBATh PEAbHbIE CUTYallUH U
IPUMEHATh M3y4YE€HHBbIE IOHATUA B  IpollecCe IIOMCKAa pELIeHHs  MaTeMaTHYeCKU
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAlbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmapara anredpsl; perarb IpakTHYECKUe 33ajauH, CBSI3aHHbIE C HAXOXKJIEHUEM T€OMETPUUYECKUX
BEJIMYUH.

11 KJIACC
OmnepupoBaTtb MOHSTUAMMU: LWIAHpUYECKas MIOBEPXHOCTb, oOpazyromue
LHWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKas OBEPXHOCTb, 00pa3yrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi MOBEPXHOCTb.
Pacnio3HaBatk Tena BpameHus (IMIIMHAP, KOHYC, chepa u map).
OOBACHATH CIIOCOOBI MOJIyYEHHUS TEJl BPALLICHHS.



KnaccugumnupoBaTs B3auMHOE pacoyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIapOBOM CJI0M, OCHOBAaHHUE I1aPOBOI'0 CJI0s1, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beruncnsate 00BEMBI U TUIONIAM TOBEPXHOCTEH TEN BpAIlEHUS, TEOMETPUUYECCKHUX TEll C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMHMCAHHBINA OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK MJIM TEJIO BPALICHHUS.

BbruncnsaTe COOTHOLIEHHS] MEXIY IUIOIIAIIMU IMOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
TeNl.

N3o0pakaTs u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYp: BUL
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIIECHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInosHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATs MpaBWIIO NapATIIENIEUIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yroyl MEXIy BEKTOpamH, CKaJsipHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpOB U MPOU3BEIEHUE BEKTOPA Ha YHMCIIO, YIOJl MEXIY BEKTOPaMH,
CKaJISIPHOE IPOU3BEICHNE, PACKIIAABIBATE BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHHEM B ICKaPTOBOM CHCTEME KOOPJMHAT.

IIpumensaTs reomeTpudeckue (akTbl JUIsl PELIEHUS CTEPEOMETPUYECKUX — 3ajad,
IIPEAIIONIAralONINX HECKOJIBbKO IIArOB PEIICHUs, €CIU YCJIOBHSA NPUMEHEHHUS 3aJaHbl B SBHOU
dbopwme.

Pemats npocreiinme reoMeTpuYeCKUe 3a1a4d Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3agaun Ha [JOKa3aTeNbCTBO MATEMAaTHMYECKUX OTHOIICHHH W HAaXO0XICHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM alropuTMaMm, IPUMEHssl U3BECTHbIE METOJbl IpU
PELIECHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aJau.

IIpuMmeHATh NMpOCTEHIINE NMPOTpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay.

IIpyBoauTe mpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TIPUPOAEC M JKU3HH,
pacrno3HaBaTh POSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIydeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIW3UPOBATh PEAJIbHBIE CUTyallUU U
IIPUMEHATh  W3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHUs  MaTeMaTU4eCKU
c(OpMyINPOBaHHONW MPOOJIEMBl, MOJIEIUPOBATh pPEAbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOECHHBIE MOJEIN C HCIOJIB30BAHMEM I€OMETPUYECKUX IOHITHM U TEOPEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3a7auk, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
TemaTnueckue KoamnuyecTBo| OCHOBHBIE BU/IBI JEATEIHLHOCTH O0YUAIOUIMXCS C yU€TOM HaIpaBJeHU padoueit DJIeKTPOHHbIE
ﬁJ'IOKI/I, TEMbI qyacoB IIporpaMMsbl BOCIIMTAHHUSA (III/I(prBbIe)
o0pa3oBaTe/ibHbIE
pecypcsl
Brenenue B 10 AKTyanu3upoBaTh (pakThl U METOIbI TNIAHUMETPUH, pelieBaHTHBIE TeMme. [lomyuaTs
CTEPEOMETPHUIO MIPEACTABJICHUS O MPOCTPAHCTBEHHBIX (PUTYpax, pa3dupaTh MpoCTeHIIne MpaBua
n3o0paxeHus 3Tux guryp. M3o6paxars NpsSmMyro U MIOCKOCTh HAa PUCYHKE.
Pacnio3naBate MHOTOTpaHHUKHU, TUPAMUTY, KyO, Ha3bIBaTh UX JIEMEHTHI. [lenaTh
PUCYHOK Ky0a, MUpaMuJIbl, HAXOJAUTH OITMOKHA B HEBEPHBIX H300paKEHUSAX.
3HAKOMUTBHCS C CEUYEHUSIMH, C METOJIOM CJIE/IOB; HCIIOIB30BaTh JIJIsl TOCTPOEHUS
CEYCHHS METOJI CIIEJIOB, KPATKO 3alMChIBATh IIATH MMOCTPOCHUS CEUCHUS.
Pacrio3naBsath BUJI ceueHns
Y OTHOIIICHUM, B KOTOPBIX CEUCHHE JIETUT pedpa KyOa, HaXOIUTh IJIOMIAlb CEUCHUSI.
Hcnons3oBath moo6ue npy pemieHny 3a1a4d Ha MMOCTPOSHNUE CeYeHU . 3HAKOMHUTHCS
C aKCMOMAaTUYECKUM TIOCTPOECHUEM CTEPEOMETPHUH, C aKCHOMaMH CTEPEOMETPUH U
CIIEICTBUSAMU U3 HUX. NITIOCTpupoBaTh aKCHOMBI PUCYHKAMH U IIPUMEPAMHU U3
OKpYXaromei 00CTaHOBKU
[Ipsimbie u 12 AxTyanu3upoBaTh (aKkThl U METO/IbI IJTAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
IJIOCKOCTH B aHasioruu. [lepeuncnars BO3MOXKHbBIE CIIOCOOBI PACIOIOKEHUS IBYX MPSIMBIX B
MIPOCTPaAHCTBE. IPOCTPAHCTBE, MILTIOCTPUPOBATh UX Ha MpuMepax. [laBaTh onpenenenue
[TapannensHOCTD CKPEIMBAIOIIUXCS MPAMBIX, (GOPMYIUPOBATH MPU3HAK CKPEIIUBAIOIINXCS MPSIMBIX
MPSIMBIX U U IIPUMEHSTH €ro MpHU pelieHu  3a1a4. Pacno3HaBate npusmy, Ha3bIBaTh €€
IJI0CKOCTEM aneMeHThl. CTPOUTh CeYeHHsI MPU3MbI Ha TOTOBBIX uepTexax. [lepeuncnarep

BO3MOJKHBIE CIIOCOOBI B3aMHOI'0 PACIIOJIOKEHUS NMPSIMOM U MJIOCKOCTHU B
IPOCTPAHCTBE, IPUBOIUTH COOTBETCTBYIOLIUE IPUMEPHI U3 PEAIbHOM KU3HH.
JlaBath omnpeeneHue napauieabHOCTH IPAMOM U miIockocTH. opMyanupoBaTh
IPU3HAK [ApAIIEIbHOCTH NPSAMON U MJIOCKOCTH, YTBEPXKAECHUE O NMPSMON
NIEPECEUYECHHUS IBYX IIJIOCKOCTEH, MPOXOAAIIUX YEPE3 NapalJIeNIbHbIE NIPSMBIE.
Pematp npakTrueckue 3aaun Ha IOCTPOEHUE CEYEHUI MHOTOTPAaHHUKA.
OOBACHATH CiTydau B3aMMHOT'O PacHoJIOKEHHUs IIIocKocTel. JlaBaTh onpeaeneHue
napajieNbHbIX MJI0CKOCTEH; IPUBOIUTH MPUMEPHI U3 PeaIbHOM KU3HU U
OKpy»Karolei 00CTaHOBKH, HIUTIOCTPUPYIOIIKE MapaJlIeIbHOCTh MJIOCKOCTEH.




Hcnonb30BaTh NpU3HAK MAPAIIIENBHOCTH JBYX INIOCKOCTEN, CBOMCTBA
MapauIeNbHBIX TUIOCKOCTEH MPH pEIICHUH 3a/1a4 Ha iocTpoeHne. OOBSICHATH, U4TO
Ha3bIBACTCA MapaJUICIIbHBIM ITPOCKTUPOBAHUECM U KaK BBIINIOJIHACTCA
IPOSKTUPOBaHKUE (DUTYpP HA TIOCKOCTh. M300pakaTs B mapalieIbHON MPOCKITUN
pasnuyHble reoMeTpudeckue Gpurypsl. MoieanpoBaTh peanbHble CUTYallUH Ha
SI3bIKE TEOMETPUHU, UCCIIE0BATH MOCTPOCHHBIE MOJIETU C UCIIOJIb30BAHUEM
FeOMETPUYECKUX MTOHATUH. VICIIOIb30BaTh IPU PEIIEHNH 3a/1a4 Ha IOCTPOEHUE
CEYeHUI MOHATHE napajjiCJIbHOCTH, MIPU3HAKH U CBOICTBa mapalJICJIbHBIX IMPAMBIX
Ha IJIOCKOCTH

[lepnenaukyisapH
OCTb IPSIMBIX U
IIJIOCKOCTEMN

12

AxTtyanu3upoBaTh (aKThl U METO/Ibl IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOIUTH
aHasiornu. OOBACHATH, KAKOW YroJl Ha3bIBaeTCsl YIIIOM MEXAY IepeceKaroluMuUcCs
MPSIMBIMU, CKPEILIMBAIOIIUMUCS IPSIMBIMU B TIPOCTPAHCTBE. JaBaTh onpeaeneHue
MEPIEeHIUKYISIPHBIX MPSMBIX U IPSIMOM, MEPHIEHAUKYISPHON K IUIOCKOCTH.
Haxoauts yriel Mex1y CKpelMBaOIIMMUCS MPSIMBIMU B KyOe U MUpaMuje.
[IpuBoaUTE pUMEpPHI U3 peasIbHOM KU3HU U OKpY’Karolieil 00CTaHOBKH,
WJUTIOCTPUPYIOIIKE NIEPICHANKYIISIPHOCTD MPAMBIX B IPOCTPAHCTBE U
NEPIEHIUKYIAPHOCTD NPSAMOU K IIIOCKOCTH. DOpMynHpoBaTh NPU3HAK
MEPIECHIUKYIIAPHOCTH MPSMON U IUIOCKOCTH, IPUMEHSATD €r0 Ha IPAKTUKE:
0OBSCHATH EPICHAUKYIIPHOCTH pedpa Kyda U TuaroHajiyd €ro rpaHu, KOTopas ero
HE COJEP>KUT, HaXOAUTh JJIMHY IUaroHaau Kyoa. BeUuciaTe BbICOTY IPaBUIbHON
TPEYroJIbHOW U NMPaBUIILHON YeThIPEXYTOIbHON NMUpaMu/ 1o JuinHam péodep. Pemath
3a/1a4M Ha BBIYMCIICHMS, CBSI3aHHBIE C IEPIEHANKYIISIPHOCTBIO IPSIMOM U INIOCKOCTH,
C MCII0JIb30BaHUEM IIPU PEIICHUH IJIAHUMETPUYECKUX (DAKTOB U METOJIOB.
OOBACHATH, YTO HA3BIBAIOT MEPIEHAUKYIAPOM U HAKJIOHHOW U3 TOUKH K IJIOCKOCTH;
IpOEKIeN HaKIOHHON Ha INIOCKOCTh. OOBSCHATh, YTO HA3bIBACTCS PACCTOSHUEM:
OT TOYKH JI0 IFIOCKOCTH; MEXy apAJUIEIbHBIMU IIJIOCKOCTSAMHU; MEXY IIPAMOM U
NapajuIeIbHON €l IUIOCKOCTBIO; MEXKy CKpEIMBAaOIIMMUCS pssMbIMUA. Haxoouts
9TH PAcCTOSIHUSA B IPOCTHIX CIydasx B KyOe, nupamuje, npuzMe. MoaenupoBath
pEallbHbIE CUTYallU Ha SI3bIKE TEOMETPUH, UCCIEA0BATH IOCTPOCHHBIE MOJAEIH C
MCII0JIb30BAHUEM T'€OMETPUYECKUX MOHATHH. VICIOIb30BaTh IpH PELLIEHUH 3a7a4d Ha
noctpoeHue ceueHuit reopemy Iugaropa, cBoiicTBa NPsIMOYrOJIBHBIX
TPEYTrOJIbHUKOB

VYTiel MEXIY
OPSMBIMH U

10

AKTyaHI/ISI/IpOBaTB (baKTBI 1 MCTOABI INITAHUMECTPUH, PCIICBAHTHBIC TCME, ITIPOBOANUTDH
aHaJIOTHH. I[aBaTB ONpCACIICHUC YTJIa MCIKIY HpHMOﬁ 1 IMJIOCKOCTBIO,




IIJIOCKOCTAMHU

(hopMynTpoBaTh TEOPEMY O TPEX MEPIEHAUKYISIpaX U 00paTHYIO K Hell. Haxoauth
YTOJI MEXKIY IPSAMOW U INIOCKOCTHIO B MHOTOTPAHHUKE, PACCTOSTHUE OT TOYKH JI0
MPSIMOM Ha TUIOCKOCTH, UCIIOJIB3YSl TEOPEMY O TPEX mepneHauKyispax. [Iposoauts
Ha YepTEeke MEPICHANKYIIAP: U3 TOYKH HA IPSAMYIO; U3 TOYKH Ha IUIOCKOCTh. JlaBaTh
OTIpe/IeNIEHUE ABYTPAHHOTO Yrjla U €ro 371eMeHTOB. OOBSACHATh PABEHCTBO BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOTrO yria. HaxoauTe Ha yepTexe IBYIpaHHBIN yroj npu
pedpe nupaMusl, IpU3MBL, apasuienenunena Jlasate onpeaeneHue yria Mexay
mIockocTsMuU. JlaBaTh onpeneneHue u GopMyIUupoBaTh MPU3HAK B3aUMHO
MEePIEHIUKYIISIPHBIX TUIOCKOCTeH. HaxoMuTh yribl MEX 1y TNIOCKOCTAMH B KyO€ U
nupamue. Mcrnonp30BaTh MpU PENICHUH 33184 OCHOBHBIE TEOPEMBI M METOIbI
IUTaHUMETPUU. MO enMpoBaTh peajbHbIC CUTYallu Ha S3bIKE TE€OMETPUH,
HCCIIEI0BATh MOCTPOECHHBIE MOJEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX TTOHSATHM.
Hcnonb30BaTh IpH pelIeHUH 3a7a4 Ha MOCTPOCHHUE CEUEHU COOTHOIIEHHUS B
NPSAMOYTOJIbHOM TPEYT OJIbHUKE

MHororpaHHuku

11

AxTyanu3upoBaTh (aKkThl U METO/Ibl IJIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
aHajoruu. JlaBaTe onpeieneHue napajjiesienureia, pacro3HaBaTh ero BUIbI U
n3y4yaTh CBOWCTBA. [laBaTh ompenesecHue mupaMuIpl, paclio3HaBaTh BUIAbI THPaAMUI,
(dhopmynupoBaTh CBOMCTBA pEOEP, TPaHEl U BHICOTHI TPABUIILHOM MHUPAMHU/IBI.
Haxomuth mrormaap moaHOW U OOKOBOM MOBEPXHOCTH MUpaMuIbl. J[aBaTh
omnpeneseHre yceu€HHOM MUpaMuIbl, Ha3bIBaTh €€ AieMeHThl. DOpPMYITMpPOBaTh
TeopeMy O TuIoIaar OOKOBOM MOBEPXHOCTH MPABMUIIBHOM YCEUEHHOM MHUPAMMU/IBI.
Pemrate 3a1aun Ha BEIYKCIICHHE, CBSI3aHHBIE C MUPAMUJIaMH, a TAK)KE 3a/1a4d Ha
MOCTpOCHUE cedeHuH. J[aBaTh onpesesieHne MPU3Mbl, PacIio3HaBATh BUJIbI TIPU3M,
M300pakaTh MPU3MBbI Ha YepTeke. HaxomuTh miomap moTHOW WiIu O0KOBOM
MOBEPXHOCTHU MPU3MBI. 3ydaTh cooTHOIIEeHHs Diepa st unciia pédep, rpanel u
BEPILUH MHOTOTpaHHUKA. 3y4yaTh BU/IbI MPAaBUIBHBIX MHOTOI'PAHHUKOB, X
HA3BaHMS U KOJIMYECTBO rpaHei. M3yyaTb cMMMETpHIO MHOTOTPAHHUKOB.
OOBACHATDH, KAKME TOYKH HA3bIBAIOTCS CUMMETPUYHBIMU OTHOCHTEIIBHO JaHHOM
TOYKH, TPAMOM MJIM TJIOCKOCTH, YTO HA3bIBAIOT IIEHTPOM, OCBHIO MJIU TIJIOCKOCTHIO
cummeTpu ¢purypsl. [IpuBoIUTH MpUMEPH CHMMETPHYHBIX (DUTYP B apXUTEKTYpE,
TEXHHUKE, IpUpoJie. MoenupoBaTh peaabHble CUTyalluu Ha S3bIKE T€OMETPUH,
MCCJIEeI0BAaTh MIOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUM,
UCIOJIb30BaTh MOJ00ME MHOTOTPAHHUKOB

O0BEMBI

AKTyaJ'II/BI/IpOBaTB (I)aKTBI 1 MCTOABI TNTAHUMCETPUH, PCIICBAHTHBIC TCMC. O6’b}ICH}ITB,




MHOTOTPaHHUKOB KaK U3MEepSIOTCS 00BEMBI TeJI, TPOBOJIS AaHAJIOTHIO C U3MEPEHUEM TUIOIAAeH
MHOTOYT0JIbHUKOB. POPMYIHPOBATH OCHOBHBIE CBOICTBAa 00bEMOB. M3yuaTh,
BBIBOJHTH (hOPMYIBI 00bEMa IPSMOYTOJIFHOTO NapaJlIeNeHIe a, TPU3MbI 1
nupaMuibl. Beraucnsate 00bEM NpU3Mbl U MHPaMUIBI 110 UX diieMeHTaM. [IpumeHsaTh
00BEM AJIs pEeLICHUS] CTEPEOMETPUUECKUX 3a/1a4 U JUIsl HAXOKACHUS
F€OMETPUUECKUX BEIMYMH. MOJenupoBaTh peajbHble CUTYalluU Ha SI3bIKE
FE€OMETPHH, UCCIIEI0BATh IOCTPOSHHBIE MOJIENH C UCIIOJIb30BAHUEM
r€OMETPUYECKUX MOHATHI
IToBTOpEHME:! 4 Crpouth ceueHre MHOTOTpaHHHUKA METOI0M ClIeqIoB. [{aBaTh onpeneneHue
CEYeHus, pacctosHus Mexay urypamu. Haxoquth paccTosHue Mex1y napauielbHbIMU
paccTosiHus U IJIOCKOCTSIMH, MEXIY IUIOCKOCTBIO ¥ NTAPAJJIEIIBHON €1 MPSMOM, MEXIY
YTJIBI CKpellBaOIUMHUCS MPSIMbIMUA. CTPOUTH JIMHEHHBIN yroJl IBYTPaHHOTO yIila Ha
YyepTeke MHOTOIpaHHUKA U HAXOJUTh €ro BelnuuuHy. Haxoauts yrisl Mexay
IJIOCKOCTSIMU B MHOTOTpaHHUKAX
11 KJIACC
Temarnueckue KoauuectBo| OCHOBHBIE BUJIBI IEATEIILHOCTH 00YYaIOIIUXCSI C YUETOM HampaBieHU paboueit JNeKTPOHHBIE
OJIOKH, TEMBI 4acoB IIPOrPaMMBI BOCIIUTAHUS
(undgposbie)
oOpa3oBaTe/ibHbIE
pecypcsl
Tena Bpamenus 12 AxTyanu3upoBaTh (PaKThl U METO/IbI IJIAHUMETPUH, PEJICBAaHTHBIE TEME, IIPOBOJUTH

anasioruu. JlaBath onpenenenus chepsl U 11apa, ux LeHTpa, paanyca, JuaMmerpa.
Omnpenensars chepy Kak GUrypy BpalieHUs OKpY>KHOCTH. VccnenoBaTs B3aUMHOE
pacrnosoxeHue cepsl U MIOCKOCTH, IBYX cdep, WITIOCTPUPOBATH ITO HA YepTEkKax
u pucyHkax. opMyIUpOBaTh ONpeAeTICHUE KacaTelbHOU IIIOCKOCTH K cdepe,
CBOMCTBO M MPU3HAK KacaTeIbHOH MIOCKOCTU. 3HAKOMUTHCS C F€0Ie3UYECKUMU
auHUAME Ha cepe. OOBICHITH, YTO HA3BIBAIOT IIMIIMHIPOM, Ha3bIBATh €r0
aneMeHThl. M3y4aTh, 00BACHATh, KaK MOJYYUTh IIMIIMHIP MyTEM BpaIICHUS
IPSIMOYTOJIbHUKA. BBIBOAUTH, MCTIONB30BATh (OPMYJIBI IS BHIYUCICHUS TUIOIIAIU
00KOBOI OBEPXHOCTH LMIMH/pA. M3ydaTh, paclio3HaBaTh pa3BepPTKY LMIHHIIPA.
N300pakaTh HIMIMHIP U €0 CEUEHUS MI0CKOCTbhIO, IPOXOIAIIEH Yepes ero och,
napajuIeIbHOM WM NEPIEHANKYIISIPHOM ocl. HaxoanTe mioniaam 3TUX CEUYEHUH.




MogenupoBath peanbHbIe CUTYyallMH Ha SI3bIKE TE€OMETPUH, UCCIIEN0BATh
MOCTPOEHHBIE MOJIENH C UCITIOJIb30BAaHHEM T€OMETPUUYECKHUX MOHATHI. OOBACHATD,
KaKO€ TeJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0 JJIEMEHTHI. 13yuars,
0O0BSACHATH, KaK MOJIYyYUTh KOHYC YTEM BpallleHUs IPSIMOYTOJIbHOTO TPEYroJIbHUKA.
N300paxkaTh KOHYC M €r0 CEYEHUS INIOCKOCThIO, IPOXOAIIEH Yyepe3 oCh, U
IJIOCKOCTBIO0, NEPIEHAUKYIIAPHOMN K ocH. M3yuaTs, pacio3HaBarh pa3BEPTKY KOHYCA.
BbIBOINTH, MCTIONB30BATH (OPMYIIBI IS BEIYHACICHUS TUIOMIAd OOKOBOM
IIOBEPXHOCTH KOHYyca. HaxoquTh miomany ceueHnii, MpoXoAsaIinX 4epe3 BEPIINHY
KOHYyCa WIH NMEePHEHAUKYISIPHBIX €ro ocH. OOBSICHATh, KaKOE TEJIO Ha3bIBAETCS
yceu€HHBIM KOHycoM. M3yuaTh, OOBSACHATH, KaK €ro MOJTy4YUTh MyTEM BpalleHUs
MPSIMOYTOJIbHOM Tparnenuu. BeIBOUTh, IPUMEHSTH (POPMYITY 711 BBIYUCICHUS
Ionaau 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa. AKTYalIu3UpoBaTh (HaKThl U
METO/Ibl INIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH aHANOrMu. Pemars
CTEPEOMETPHUUYECKHE 3a7a41, CBSI3aHHBIE C TEJIAMU BPALIEHHUS], IOCTPOCHUEM
CEUEHUH TeJl BpallleHHs, C KOMOWHAIUMSMU TeJl BpallleH!Us! 1 MHOTOI'PaHHUKOB Ha
HAax0’K/ICHHE F€OMETPUYECKHUX BEIUYMH. Vcnoip30BaTh npy pemeHnu
CTEPEOMETPUYECKHUX 3a/1a4 IUTAaHUMETPUYECKUE (PaKThl M METObI 33/1a4M Ha
BBIYMCIICHUE U JOKA3aTEIBCTBO. MOEIMPOBATh PEATIbHBIE CUTYalluU Ha SI3bIKE
TEOMETPHH, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
T€OMETPUYECKUX ITOHATUI

O0BEMEBI TeN

AxTyanu3upoBaTh (aKkThl U METO/IbI INITAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOIUTH
aHayioruu. BeIBoAUTE, HCTIOIB30BaTh POPMYIIBI 00BEMOB: PU3MBI, IIMIIMHIPA,
MUPAMHU/JIBL, KOHYCA; yCeUEHHOM MUpaMuIbl U yCedE€HHOro KoHyca. Pemars
CTepeoOMETpUYECKHUE 3a]auH, CBSI3aHHBIE C BbIUKCICHUEM 00bEMOB. DOPMyIHUPOBATH
OTIpe/ieNieHUE IapOBOI0 CErMEHTa, IIaPOBOT0 CJIOS, IAPOBOTO cekTopa. [IpumeHsTh
(hopMyIbl 17151 HAXO0XKIeHUSI 00BEMOB IAPOBOTO CETMEHTA, IIAPOBOTO CEKTOpa.
Pemats crepeoMerprueckue 3a/1auu, CBA3aHHBIE C 00bEMOM I1apa U IJIOMIA/IBIO
cdepbl. MoaenupoBath pealibHble CUTYalluu Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJENU C HCIOIb30BaHUEM I'€OMETPUUECKUX MOHSATHH.
AxTyanu3upoBaTh (aKThl U METO/IbI MNIAHUMETPUH, PEIICBAHTHBIE TEME, TPOBOIUTH
aHaJlorny. Pemars crepeoMeTpuyecKue 3a7auu, CBSI3aHHbIE C COOTHOIIEHUEM
00BEMOB U MOBEPXHOCTEN MOJAOOHBIX TEJ B MpocTpaHcTBe. MoaenpoBarthb
pEallbHbIE CUTYalluN Ha SI3bIKE TEOMETPUH, UCCIIEA0BATH IOCTPOECHHBIE MOJAEIH C
VICII0JIb30BAHUEM T€OMETPUUYECKUX TOHITHI




Bekrops! 10 AxTyanu3upoBaTh (aKThl U METOIbI INIAHUMETPUH, PEIICBAHTHBIC TEME, IIPOBOIUTH
KOOP/JIMHATHI B ananoruu. OnepupoBaTh NOHATHEM BEKTOP B pocTpancTee. DopmynupoBath
MPOCTPAHCTBE MPaBUJIO MapajuieNIenuIiea Ipy CI0KEHUH BEKTOPOB. CKIIaapIBaTh, BBIYUTATH
BEKTOPBI, YMHOXKATh BEKTOP HA YKCIIO. MI3ydaTh OCHOBHBIE CBOMCTBA ITUX
onepauuii. /[aBate onpeneneHue NpsAMOyroJbHOW CUCTEMBI KOOPIMHAT B
MIPOCTPAHCTBE. BhIpazuTh KOOPAMHATHI BEKTOPA YEPE3 KOOPAUHATHI €70 KOHIIOB.
BriBouTh, UCOIB30BaTh (GOPMYITY JUTMHBI BEKTOPA U PACCTOSTHUS MEXIY TOUKaAMHU.
BripaxkaTh cKaJsIpHOE POU3BEICHUE BEKTOPOB YEPE3 UX KOOPAUHATHI, BEIYUCISATh
YTOJI MEXIY ABYMS BEKTOPAMHU, ABYMS NPAMBIMU. HaxoIuTh yroa Mexay npsiMou u
IUTOCKOCTBIO, YTOJI MEXKIY ABYMS INTOCKOCTSIMH aHATUTUYECKUMU METOIAMMU.
BriBoMTh, UCTIOIH30BATh (HOPMYITY PACCTOSTHUS OT TOYKHU JIO TUNIOCKOCTH
[ToBTOpEHME, 7 Pemate npocreiinume 3agaun Ha HaXOKICHUE JUITHH U YIJI0B B T€OMETPUUYECKUX
000011IeHHE, ¢durypax, npumeHsaTs TeopeMy [ludaropa, TeoOpeMbl CHHYCOB 1 KOCHHYCOB.
CHCTEeMaTH3aIHsI Haxomuth miiomaas MHOTOYTOJIbHHKA, Kpyra. Pacnio3naBarh mo1o00HbIe (GUTYPHI,
3HAHUMN HAaXOJUTh OTHOWIECHHMS JUIMH M Tuiomaaei. Mcnons3oBaTh pu pemeHnu

CTepEeOMETPUYECKUX 3a]1a4 (PaKThl U METO/Ibl IUTAHUMETPHUH







	РАБОЧАЯ ПРОГРАММА

		2023-09-20T21:23:45+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МАРМЫЖАНСКАЯ  СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" СОВЕТСКОГО РАЙОНА КУРСКОЙ ОБЛАСТИ




