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ITIOACHUTEJIbBHASA 3AIIMCKA

Pabouasi iporpamMmMa ydebHOro Kypca «['eomeTpusi» 6a30BOro YpOBHS AJis
obyuatoriuxcs 10 —11 xknaccoB pas3paboraHa Ha oOcHoBe @efepasibHOTO
roCyZlapCTBEHHOT0 00pa30BaTe/IbHOI0 CTAaHapTa CpeAHero o0Iero oopa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHUM, TpPeAbSIBASIEMbIX K
MaTeMaTUueCKOMy 00pa30BaHWIO, W TPAJAWLMNA POCCHUMCKOTO 00pa30BaHUAI.
Peanu3aiius mporpamMmbl obecrieurBaeT OBJaJieHHe K/IHOUeBbIMU KOMIIeTEeHIHSIMH,
COCTaB/ISIFOIIIMMM OCHOBY /IJIi CAaMOPa3BUTHSI M HeINpepbIBHOTO 00pa3oBaHus,
1[e/IOCTHOCTb  OOII[eKy/IbTYPHOTO, JIAYHOCTHOTO U T103HABaTeIbHOT'O pa3BUTHS
JTUYHOCTH 00yJaroIXCs.

IOE/IN N3YUYEHNUSA YYEBHOTI'O KYPCA

BakHOCTb yueOHOTO Kypca TreOMeTPUM Ha YPOBHe CpefHero o01ero
obpa3oBaHusi 00ycC/OB/leHa TPAKTUUeCKOW 3HAYMMOCTBIO MeTarpeIMeTHbIX U
MpeIMEeTHBIX pe3y/ibTaTOB O0OyueHHsi reoMeTpUM B HarlpaB/eHUW JIMYHOCTHOTO
pa3BUTUS O00yuaroluxcsi, ¢GopMUpoBaHUsI GYHKIMOHATBLHOM MaTeMaThuuecKou
I'PaMOTHOCTH, U3yUeHHUs IPYTHUX yueOHBIX AUCLUTLINH. Pa3BUTHE Y 00yUaroIuxcs
MIPABWIbHBLIX TIPEe/ICTAaB/IEHHUM O CYII[HOCTH W TPOMCXOXKIEHHH TeOMeTPUUYeCKHX
abCTpaki[iii, COOTHOIIEHWH peajbHOr0 W WZea/bHOTO, XapaKTepe OTPayKeHHs
MaTeMaTU4eCKOM HayKOW SIBJIeHWM U TMPOLIECCOB peasibHOTO MHpa, MecTe
reoMeTpUU B CUCTEMe HayK M PO MaTeMaTUUeCKOTO MO/Ie/TMPOBaHUS B HAYUYHOM
T03HAHWM U B TIPAKTHKE CITOCOOCTBYeT (JOPMHUPOBAHHIO HAYUHOTO MHUPOBO33PEHHS
yualmxcs, a TakKe KaueCTB MBIIIJIeHUs, HeoOXOAWMBbIX [/ afanTaldd B
COBpeMeHHOM 00I11iecTBe.

'eomeTpusi sSIBsieTCS OAHWM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CpeIHero
obmero o6pa3oBaHus, TaK Kak obecrieurMBaeT BO3MOXXHOCTh W3YUeHHS Kak
JUCIUTUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlormueckoe MbIiiieHre, (GopMupyeMoe TIpU H3YUeHUH OO0yYaroIMMUCS
TTOHSTUMHBIX OCHOB F'€OMEeTPUM U TTIOCTPOEHUH 1[eTIOUKU JIOTUUEeCKUX YTBepPKAeHU
B XOZie pellleHHsI TeOMeTpUUYecKHX 3ajad, yYMeHHe BBIBUTaTh W OIPOBeprarb
TUIOTEe3bl HEroCpe/[CTBeHHO HCIIO/Ib3YIOTCS TIPH pellieHUH 3a/lad eCTeCTBEHHO-
HayUYHOTO LUKJIa, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHWe OpHeHTUPOBAThCS B MPOCTPAHCTBE UTpaeT CYIeCTBEHHYIO POJib BO
BCcex 00/1acTsIX JesTe/lbHOCTU dYesioBeKa. OpueHTAlUsl yejioBeKa BO BpeMeHU U
MIPOCTPAHCTBe — HeoOXOAWMOe YC/IOBHe ero COLjMasbHOrOo ObITHs, dopMa
OTPa’KeHHsI OKDPY)KaroIlllero Mupa, YCJIOBHEe YCIelIHOr0 IM03HaHUS U aKTHUBHOTO
npeobpa3oBanHusi  fAeilicTBUTenbHOCTA.  OrnepupoBaHre  MPOCTPaHCTBEHHBIMU
oOpazamMu 00benuHSEeT pasHble BHABI yueOHOW W TPY/A0BOH [esSTebHOCTH,
SIBJIIETCST OJHUM M3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTyajbHa
3a/lauya (opMHUPOBaHUS y 0OyYaroIMXCs ITPOCTPAHCTBEHHOT'O MBIIIIEHUS Kak



Pa3HOBUAHOCTU 00pa3HOTO MBbIIIEHUsT — CYI[eCTBEHHOr0 KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTUUECKOU AesTe/TbHOCTU TI0 MHOTHM HaTlpaB/IeHUSsIM.

Llenb ocBoeHusi TiporpaMMmbl yuyeOHOro Kypca «['eomeTpusi» Ha 0Ga3oBoM
ypoBHe o00yueHWss — o0OIijeoOpa3oBaTesibHOe | OOIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcss  uepe3  obecrieueHHe  BO3MOXKHOCTH  TpPUOOpeTeHUs U
WCTIO/Ib30BAaHUSI  CUCTEMATUUECKUX TeOMeTPUUYeCKHMX 3HaHUM U JIeMCTBUH,
crielii(UIHBIX TeOMeTPUH, BO3MOKHOCTH YCIIEITHOTO MPO/0/DKeHUsT 00pa3oBaHus
TI0 CTelMaTbHOCTSIM, He CBSI3aHHBIM C TIPUK/IaZHBIM HUCII0/Ib30BaHUEeM TeOMeTPUH.

[lporpamma 10 TeomeTpur Ha 0a30BOM ypOBHe TipeJHa3HaueHa /Jisi
00yuaroIuXxcs Cpe/iHeld ITKOJIbI, He WCIBITBIBABIIMX 3HAUNTE/IbHBIX 3aTpy/IHEHUH
Ha ypOBHe OCHOBHOTO o0miero obpa3oBaHus. Takum obpa3om, obyuaroiiyecsi Ha
0a30BOM ypOBHe [I0/DKHBI OCBOUTH O0li[Me MaTeMaTHyecKhe yYMeHUsi, CBsi3aHHbIe
co crequduKON TeoMeTpuM U HeoOXoAuMble [Jis >KU3HU B COBPEMEHHOM
obiiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTb reoMeTpuio Gosee
riyboKo, ecnu B JasbHelIlieM BO3HUKHET HeoOXOAWMOCTh B TeOMeTpHUYeCKHX
3HAHUSIX B MPOQeCCUOHaTbHOM /leaTeTbHOCTH.

HocTwxkeHWe 1je/lM OCBOEHUsI TIPOrpaMMbl O0ecrieurBaeTCsl  pellieHreM
COOTBETCTBYIOLUX  3a7@uy. [IpUOpDUTETHBIMU 3aJjayaMd OCBOEHHUS Kypca
«['eometpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

« ¢opMHpoBaHUe TIpeJCTaBleHHWs O TeOMeTPUM KaK uaCTh MUPOBOMU

Ky/JbTYPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KaroIIUM MUPOM;

« ¢opMHpOBaHUe TIpe/|CTaB/eHUss O MHOTOTDaHHMKAX M TejaxX BpallleHHs
KaK O Ba)KHEMIINX MaTeMaTUueCKHUX MOJesiX, TI03BOJISIOLIUX OMUChIBATH
Y U3yuaTh pa3Hble sIBJIeHUs OKPY Karolero Mupa;

o (QopmupoBaHHe yMeHUs paclio3HaBaTh Ha uepTeXxax, MOJenssX U B
peaslbHOM MUpPe MHOTOTPAaHHUKH U Tejla BPall|eHMsI;

e OBJIaZileHUe MeTOJaMH pellieHus 3a/lay Ha MOCTPOeHUs] Ha M300pakKeHUsX
TIPOCTPAHCTBEHHBIX (HUTYD;

o (dopMHpOBaHWE YMEHHWS ONEepHUPOBaTh OCHOBHBIMH TIOHATUSMU O
MHOTOTPaHHMKAX U TeJlaX BpaIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJ3/leHHe  aArOpPUTMAMU  pelLlieHWss OCHOBHBIX  TWUIIOB  3a/ay;
dopmupoBaHre yMeHUs ~TIPOBOAUTHL  HECJOXKHbIe  [J0Ka3aTesbHbIe
paccyx/ieHusi B XOjle pelleHUs] CTepeoMeTpUUYecKHxX 3ajady M 3a7au C
MPaKTUYeCKUM CO/iepyKaHueM;

e pa3sBUTHME  UHTE/JIEKTyalbHbIX ¥  TBOPUECKUX  criocobHocTelt
o0yuaroIyxcs, TI03HaBaTeJbHOM  aKTWBHOCTH, UCC/e/[0BaTebCKUX
yMeHUM, KpUTUUHOCTU MBIIILJIeHHS;

« (opmupoBaHUe byHKLMOHATBLHOU I'PaMOTHOCTH, peneBaHTHOMU
reOMeTpUU: yMeHWe paclio3HaBaThb TIPOSIBJIEHUSI TeOMeTPHUUYeCKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTel B peabHBIX >KW3HEHHBIX
CUTyal[UsiX ¥ TIPU W3yUeHWH [PYTuX y4yeOHBIX MpeAMeTOB, TPOSIBIEHHS
3aBHCHMOCTEM U 3aKOHOMepHOCTel, (opMynIMpoBaTh MX Ha s3bIKe
reoMeTpUHY U CO3/laBaTh reoOMeTpUUecKre MO/iesid, TIPUMeHSITh 0CBOeHHBIN



reoMeTpUYeCcKMd amnmapar JJjs pellieHdss MNPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPeTUPOBaTh U OLIEHWBATh I0JIyYeHHbIe pe3y/IbTaThl.

OTnuurTeTbHOM 0COOEHHOCTHIO TIPOTpaMMbI SIB/SIETCSI BK/IFOUEHHE B KYPC
CTepeOMeTpUM B Hauajle ero u3yueHUsi 3ajjay, pellaeMbiX Ha ypOBHE
VHTYWUTHBHOTO TTO3HAHUS, U ONpezie/IEHHBIM 00pa30M opraHHu30BaHHas paboTa Hajl
HUMH, UTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO W TMPOCTPAHCTBEHHOIO
MBIIIJIEHUSs], CTUMYJIUPYeT MPOTeKaHue WHTYUTHMBHBIX TPOLIECCOB, MOTUBUPYET K
JlaJIbHeUIlIeMy U3yUYeHUI0 MpeiMeTa.

[TpexmouteHre OTAAETCS HAr/SAHO-KOHCTPYKTUBHOMY METOAY OOyueHHs, TO
eCTb TeOpeTUUYeCKue 3HaHWsS UMEHT B CBOeHW OCHOBE UYBCTBEHHOCTH IMPeJMETHO-
MPaKTUYeCKOW [esATe/IbHOCTU. Pa3BuTHe TPOCTPAHCTBEHHBIX IIPeCTaB/I€HUU Y
yyaluxcsd B KypCe CTepeoOMeTpyMU TMPOBOAMUTCSA 3a CUBT pelleHUs 3a4a4y Ha
co3jaHMe  TIPOCTPAHCTBEHHBIX 00pa3oB M 3aZlau  HAa  OMepUpOBaHUe
TIPOCTPAHCTBeHHbIMM oOpa3amu. Co3zaHue obpa3a TIPOBOAMTCS C OIMOPOM Ha
Har/IiAHOCTb, a OlepupoBaHWe o00pa3oM — B YCJIOBUSIX OTB/I€UEHUs] OT
Har/IsiJTHOCTH, MBICJIEHHOTO M3MEHEeHHUs ero UCXOJHOTO COZleprKaHuUsl.

OcHOBHBIE COfeprKaTe/ibHble JTMHUM Kypca «I'eomerpun» B 10—11 kaccax:
«MHororpaHHuKn», «IIpsgmMble ¥ MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpalleHus»,
«BekTopbl U KOOpAMHATLI B IPOCTPaHCTBe». PopMUpOBaHHe TOTUUECKUX YMeHU
pacripefiesisieTCsi He TOJBKO TI0 COJep)XaTelbHbIM JIMHUSIM, HO W TI0 TOoJaM
oOyuJeHMsI Ha YPOBHe cpeJiHero obiijero oopa3oBaHUS.

Copep>kaHve o00pa3oBaHMs, COOTBETCTBYIOIIee TpeAMeTHLIM pe3ysbTaTaM
ocBoeHusi paboueil mTporpamMMmbl, pacrpefeiéHHBIM TI0 ToZaM oO0yueHwus,
CTPYKTYPUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajleHue TeoMeTpUYeCKUMHU
TMOHATUAMU U HaBbIKaMU OCYILECTBJISIZIOCh TI0C/IeJ0BaTe/IbHO U MOCTYMNaTe/bHO, C
co0rojeHeM MPUHIIUIA TIPeeMCTBeHHOCTH, YTOObI HOBbIe 3HAHUS BK/IOUAMCh B
OOIIyI0 CUCTeMY TeOMeTpHUUeCKHX MpeJCcTaBAeHHuH 00ydarommuxcs, paclidpsii U
yray6ssisi eé, o6pa3ysi MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha n3yueHue reometpum oTBOAUTCA 2 yaca B Hefesto B 10 kiacce v 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /iBa rofia o0yuenus - 102 yueGHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

[IpsAiMbIe ¥ M/IOCKOCTH B IPOCTPAHCTBE

OCHOBHbIe  TIOHSITUS ~ CTepeoOMeTpud. Touka, TIpsMasi, T[UJIOCKOCTh,
npocTpaHcTBO. [loHSTHME 00 aKCMOMaTHYeCKOM TIOCTPOEHHUH CTepPeOMeTpPUH:
aKCMOMbI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX.

B3auMHOoe pacronokeHve TIpSIMBIX B TIPOCTPaHCTBe: IepeceKaroluecs,
napasjiesibHble W CKpeluBaroldecss mnpsiMble. [lapanieibHOCTh MOPSIMBIX U
IUVIOCKOCTe B MPOCTPAHCTBE: Mapa/llejibHble TMpsMble B TIPOCTPAHCTBE;
rapasieIbHOCTh TPEX MPSMbBIX; Mapayie/IbHOCTb MPSIMOU U TIJIOCKOCTU. YTJbI C
COHANpaB/e€HHbBIMA CTOPOHaMW; YroJa MeXKJy TpsIMbIMA B TIPOCTPAHCTBE.
[TapanmenbHOCTb  IJIOCKOCTEM: napajyiesibHble  TJIOCKOCTH; CBOMCTBA
rapajieflbHbIX —TiIocKoCcTel. [IpocTeiilliie MpPOCTPAaHCTBeHHble (QUrypbl Ha
TIJIOCKOCTH: TeTpasip, Ky0, rmapasiesiernurie/i; TOCTPOeHHe CeueHH.

[leprieHAWKYISPHOCTh NPSIMOM U TJIOCKOCTH: TIepPIIeHIUKYJISIPHbIE TIPSIMbIE B
MPOCTPAHCTBe, TIPSIMble MapayiejibHble W TepreHAUKY/sIpHble K TIOCKOCTH,
MpU3HAK TMEePHeHAUKYJISAPHOCTA MPSIMOM W TUIOCKOCTH, Teopema O TMpsSMOU
TMepIieHINKYISPHOU TJIOCKOCTH. YTJ/Ibl B TPOCTPAHCTBE: YrOJ MeXAy TIpPSIMOH U
IUIOCKOCTBHO;  ABYTPAHHBIM  YyroJ, JIMHEWHbIM Yyroja JABYTPaHHOrO  yIJia.
[leprieHAVKY/ISp YU HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 TIJIOCKOCTH, PACCTOSTHHE
OT TpsSMOM [0  TUIOCKOCTH,  TIpOeKUUsi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAVKY/NSIPHOCTh — TJIOCKOCTEM: TPU3HAK  IepPHeHJUKYJISAPHOCTA  [IBYX
IJI0CKOCTel. TeopemMa 0 TPEX reprieHuKyispax.

MHororpaHHUKH

[ToHsATWEe MHOTOrpPaHHWKA, OCHOBHbIE 3/IeMeHTbl MHOTOIPaHHUKA, BBIMYKJ/IbIE
Y HeBbITIyK/Ible MHOTOIPAaHHUKHM; pa3BEépTKa MHOrOTpaHHUKA. [Ipu3mMa: n-yroabHas
Tpu3Ma; TpaHU U OCHOBAHUWsS MPU3MbI; TIpsiMasi U HaK/IOHHAasi IPU3MbI; OOKOBasi 1
TMo/Hast TIOBEPXHOCTh TIPU3MBI. [Tapannenenurnef, MPSIMOYTOJIbHBIN
rnapasiesienurie], U ero CBoWCTBa. I[lhupamuza: n-yrosbHas nupamuja, TPaHU U
OCHOBaHHe MUpPaMU/Ibl; OOKOBast U TTOJTHAst IOBEPXHOCTDb IMMPaMU/IbI; TIPaBUIbHAS U
yceuéHHasg mNUpaMuzia. OJeMeHTbl TIpu3Mbl W TUpaMuibl. [IpaBU/bHBIE
MHOTOTPaHHUKU: TOHSATUE MPAaBU/ILHOIO MHOTOTPDAaHHMWKA; MpaBW/bHAs MpU3Ma U
rpaBWIbHasi MWpaMWU/A; TIpaBWIbHAs TpeyrojbHas NUpaMua W TPaBUIbHBIU
TeTpaszp; KyO. IlpeacraBjieHue O TIPaBU/IbHBIX MHOTOTPAHHUKAX: OKTA3/p,
noaekasip U ukocasp. CeueHusi IpU3Mbl U MUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTE/IbHO TOUKH, MPSIMOU,
IUJIOCKOCTA.  DJIeMEeHTbl CHMMETDUM B [OMpaMuax, Mapasiesnenurneax,
MpaBWIbHBIX MHOTOTDaHHUKAX.

BbrunicieHre 3/1eM@HTOB MHOTOTPAaHHMKOB: pEDOpa, JAuaroHaiv, VIJIbL.
[Tnomjazas OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPH3MBEI,
M7I0Ia/Ib  OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPIMOU TIPU3MBI.



[Tnomaas OGOKOBOW TOBEPXHOCTU U TOBEPXHOCTH TIPAaBUBHOM THMPaMU/BI,
TeopeMa O TUIOIIAAM yceuéHHOW mupamMu/bl. IloHsTHe 006 oO0béMe. OOBEM
MTUPAMU/IBI, TIPU3MBI.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIY TUIOIIAAsIMU
MOBepXHOCTel, 00bEMaMU TTO00HBIX TeJl.

11 K/TACC

Tena BpameHust

LunuHgpuueckast TIOBEPXHOCT, obpa3ytorue L[UIUH/IPUUeCKON
TOBEPXHOCTH, OCh I[WIMH/PUUYECKOW TIOBepXHOCTU. LIWMMHAD: OCHOBaHUS U
OokoBasi TIOBepXHOCTb, OOpa3ywolljasi U OChb; IUIOIIab OOKOBOM U TOJIHOU
MOBEPXHOCTH.

KoHuueckasi TOBepXHOCTb, 00pa3yloliiie KOHUUYeCKON TOBEPXHOCTH, OChb U
BepIllMHa KOHWYeCcKol roBepxHOCcTU. KoHyC: ocHOBaHMe U BepIlvHa, 00pa3yrolas
U OCb; IUIOLaZlb OOKOBOM U TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yroiire ¥ BbICOTa; OCHOBAHUS U OOKOBast IOBEPXHOCTb.

Cdepa v 1ap: 1eHTp, paguyc, AWaMeTp; IUIONIA/lb TOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TJIOCKOCTH; KacaTesibHasl TIOCKOCTh K cdepe;
riouaas cepsol.

M306pakeHue Tes BpallleHUsI Ha TUIOCKOCTH. Pa3BépTKa LIWIMH/pa U KOHYycCa.

KombOuHali Ten  BpallleHWss W MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OTMCaHHBIA OKOMo cdephl; cdepa, BIMHCaHHasi B MHOTOTPDAHHUK, WU TeJIO
BpallleHusl.

[Torsitne 06 06béMe. OCcHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 06 00bEMe
MIPSIMOYTOJIbHOTO  Mapasijiefieniiriefia M ciaeAcTBUs u3 Heé. OO0BEM LMIMHADA,
KoHyca. OO6béM 111apa U 1ioazib Ceprl.

[Togobubie Tena B mpocTpaHcTBe. (COOTHOIIEHMSI MeEXIy TUIOLIAAsIMU
noBepxHocTel, 06bEMaMu MOA0OHBIX Ter.

CeueHuss LwiIMHApa (rapajasie/ibHO M TIepIeHJUKY/ISPHO OCH), CeueHHs
KOHyca (MapasjieibHoe OCHOBAaHMIO M TIPOXOJsiliee uepe3 BeplIMHY), CeueHHst
miapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B NpocTpaHcTBe. Crio)KeHre U BbIUUTaHHe BEKTODOB.
YMHOKeHue BeKTopa Ha uMc/io. Pa3fio)keHre BeKTOpa Mo TPEM HeKOMIIaHapHbIM
BekTOopaMm. [IpaBwio mnapannenenunega. PelneHwe 3ajau, CBSI3aHHBIX C
NpUMeHeHWeM TpaBU  JEeMCTBUM C BeKTopamH. IIpsMoyrosibHas cHCTeMa
KoopAauHaTt B mipocTpaHcTBe. KoopaunHatel Bektopa. [Ipocreiimme 3azauv B
KOOpAMHATax. YTo/n Mexay BekropaMu. CkassipHOe TMpoM3Be/leHHe BeKTODOB.
BbruricsieHre yryioB MeXAy TIPSIMBIMU U TIJIOCKOCTSIMH. KOOpAWHATHO-BEKTOPHBIN
MEeTO/] TIPY PellleHUH reOMeTpUUeCcKuX 3a/au.



INTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHWsI TporpaMMbl yuebGHOro mpeameTa
«MartemaTHKa» XapaKTepU3yTCS:

I'paxxpanckoe BocriuTaHue:

Cc)OPMUPOBAHHOCTBIO IPAXKAAHCKOM MO3UI[MM 00YyUaroIerocsi Kak akTUBHOTO
U OTBETCTBEHHOIO0 WieHa pPOCCHMCKOro 0OIlecTBa, TMpeJCcTaB/leHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD, SIBJIEHUU,
nporielyp TpakgaHckoro obiectBa (BbIOOPBI, OMpPOCHI W TMp.), YMeHUEM
B3aMMO/IeCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C HUX
(GyHKUMSIMU U Ha3HAUeHUEeM.

IlaTproTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO POCCUMCKOM rPakIaHCKOUW UIEHTUUHOCTH, YBa)KeHHUs K
MPOIIIOMY U HaCTOSIIEMY POCCHUMCKOU MaTeMaTUKU, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTW)KEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTU4eCKOW IIKOJIbI,
K WCMO/b30BaHUIO 3TUX AOCTWKEHWW B JPYrMX HayKaX, TeXHOJOTrusiX, cdepax
5KOHOMUKW.

JyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAaHUEM JYXOBHBIX LIeHHOCTeHn POCCHUKCKOT0 Hapo/a;
c(hOpMUPOBAaHHOCTbID ~ HPAaBCTBEHHOIO  CO3HAHUS, STUYECKOTO TIOBeJeHwUs,
CBSI3aHHOT'O C NPaKTUYEeCKUM TIPUMEHEeHUeM [JOCTVKeHUU HayKU U [1eITeJIbHOCTbIO
yUEHOT0; 0CO3HaHMeM JINYHOTO BKJIaJja B IIOCTPOeHHe YCTOUUMBOTO OyayIiiero.

JcTeTHyecKoe BOCIUTaHKe:

3CTEeTUYECKUM OTHOIIIEHWeM K MUpPY, BK/IIOUasi 3CTEeTHKY MaTeMaThueCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/ay, pelleHnH, pacCyXJeHuw;
BOCITPUUMYMUBOCTBIO K MaTeMaTUUeCKUM acTieKTaM pa3/InuHbIX BU0B UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPDOBAaHHOCTbI) YMEHUSI TPUMEHSATb MaTeMaTU4YeCKue 3HaHUs B
WHTepecax 3/[0pOoBOro 1 6e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOLLIEHUS
K CBOEMY 3/I0POBbIO (37I0pOBOe TIMTaHHe, COATaHCUPOBAHHBIA PEXUM 3aHITUNA U

OT/bIXa, peryJsipHas dusnueckas aKTUBHOCTB); ¢bu3nueckoro
COBepILLIEeHCTBOBaHWS, rpu 3aHATUSAX CMIOPTHMBHO-03/J0POBUTETbHOU
[,esITe/IbHOCTBIO.

TpyaoBoe BocnuTaHHe:

TOTOBHOCTBIO K TPY/y, OCO3HAaHWEM IL[€HHOCTH TPY/0/IFO0OUS; MHTEPECOM K
pa3MuHbIM  cdhepaM  MPodeCcCHOHATbHOW  /1eATeIbHOCTH,  CBSI3aHHBIM — C
MaTeMaTUKOW U eé TIPUIO)KeHUsIMHM, YMEHHEM COBepllaTh OCO3HAHHBIM BBIOOD
Oyaymieli mpodeccMd W peanr30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE TUIaHbI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MareMaThueCKOMy 00pa3oBaHUI0 U
CcaM000pa30BaHUI0 Ha TIPOTSDKEHWM BCeW JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY
yUaCTHIO B PellleHUH TTPAaKTUYeCKHUX 3ajlau MaTeMaTUUeCKOW HarpaB/IeHHOCTH.



JKO0JI0rHYecKoe BOCIIUTaHHe:

Cc()OPMUPOBAaHHOCTBID 3KOJOTMYECKOW KYJIbTYpbl, [OHMMAaHWEM BJIUSIHUS
COLMaTbHO-9KOHOMHUYECKUX TIPOLIeCCOB Ha COCTOSIHHME TPUPO/HOM U COL[MA/TbHOU
cpelibl, OCO3HaHWEM TJio0a7bHOTO  XapakTepa 9KOJIOTHYeCKHX Mpobiem;
opveHTal[ieli Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [ifisi pellieHusl 3ajilau B
o0macTd OKpy»Karolledl cpefibl, IJIAHUPOBAaHUS TIIOCTYIIKOB M OI[eHKH WX
BO3MOJKHBIX TTOC/Ie/ICTBUM [/ OKPY Katolllei Cpe/ibl.

[IeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33DeHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKW ¢  OOIIECTBEHHOW TIPAaKTHK{, ITTOHWUMaHUEM
MaTeMaTU4YeCcKOl HayKh Kak cdepbl ueoBeuecKoul esiTeIbHOCTH, 3TalloB eé
pasBUTUST U 3HAUUMMOCTU [/l PA3BUTUS LIMBWUIM3ALMH; OBJafleHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOW KY/JIbTypOW KaK CpeACTBOM TO3HaHUSI MUPa;
TOTOBHOCTBIO OCYILIECTB/ISATh TIPOEKTHYI0 M UCC/Ie[0BaTeNbCKYHO JesiTebHOCTb
VHJVBU/Iya/IbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MerTanpeaMeTHbIe pe3y/bTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeAMeTa
«MaTemaTuKa» XapaKTepU3yHTCs OBJIaJileHUEeM yHUBepCaTbHbIMU
nosHasamesabHbIMU  O0eliCmeUsiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/bHbIMU pe2ysIMUBHbIMU OelicCmeusiMuU.

1)  YHueepcanbHble  no3HasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyeccos obyuarouwjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI ~ OKpydXcawwe20  Mupd;  NpuMeHeHue  /102UYecKUux,
uccnedosamebCKux onepayuli, ymeHuli pabomamsb ¢ uHgopmayueti).

Ba3oBble loruyecKue AeiCTBHs:

e BBISB/ISATH U XapaKTepu30BaTh CYI[eCTBeHHbIe TIPU3HAKK MaTeMaTHYeCKUX
00BEKTOB, TIOHSATHM, OTHOIIEHWM MeXAy TOHSATUSIMU; (OpPMYJIUPOBATh
oripefie/ieHUs]  TIOHATWM; yCTaHABIMBATb  CYIIIeCTBeHHbIM  TIPU3HAK
K/JacCU(UKal[MM, OCHOBaHHWs MJisi 0000IleHUss U CpaBHEHUs, KpUTepuu
TIPOBOAMMOT'0 aHa/IM3a;

e BOCIpUHUMAThb, (QOpPMyIMpOBaTH U  Mpeobpa3oBbIBaTL  CYXK/EHUS:
yTBepAuTe/ibHble W OTpHliaTe/ibHble, eAUHUYHbIe, UYaCTHble U OOIIUe;
yCJ/IOBHBIE;

e BBISB/IATb  MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTvBopeunss B (akTaX, AaHHBIX, HAOMIOZIEHUSIX U YTBEpPKIEHUSX;
npejjiaraTh ~ KpUTepUM  [/s1  BBISIBJEHHST ~ 3aKOHOMEPHOCTeM U
MPOTHBOPEYN];

e [JlefiaThb BBIBOJbI C HCII0/Ib30BaHWEM 3aKOHOB JIOTWKH, AeJyKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/JIHOUeHUM, YMO3aK/IFOUeHU 110 aHa/IoT 1y,

e TIPOBOJUTH CaMOCTOSITEeJTbHO Jl0Ka3aTenbCTBa MaTeMaTUueCKHUx
yTBep>K/leHUui (TIpsiMble ¥ OT TIPOTUBHOIO), BbICTpaMBaTh apryMeHTaluIo,



NPYBO/IUTh TPUMEpbl W KOHTPIIPUMepbl; OOOCHOBBIBaTb COOCTBEHHbIE
CY’XZIeHUsl U BbIBO/IbI;

BbIOMpaTh Croco0 peleHusi yuyeOHOM 3aZiaud (CpaBHMBAaTh HECKOJBKO
BapUaHTOB peIlleHusi, BbIOMpaTh Haubosiee TOAXOAAIMIUNA C yUETOM
CaMOCTOSITE/TbHO Bbl/Ie/IeHHBIX KPUTEpPHEB).

ba3oBbie ucaiaeaoBare/1bCKue AeﬁCTBHﬂ:

HCTI0/Th30BaTh BOIIPOCHI KaK MCC/IeZ0BaTebCKUH MHCTPYMEHT TO3HaHUS;
cdopMy/IIpoOBaTh BOIIPOCHI, (UKCHPYIOI[HEe TIPOTHBOpeUre, Mpobiemy,
yCTaHaB/IWBaTb HWCKOMOe W  JaHHOe, (OpPMHPOBATb  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITEJTbHO CTJIaHUPOBAHHBIM 9KCTIePUMEHT,
MCC/iefIoBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTell MaTeMaThyecKoro
00beKTa, sIB/IeHHS, TIPOI[eCCa, BBLISBIEHUIO 3aBUCHMOCTEH MeXKAy
00bEKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOSITE/ILHO (hOPMY/IMPOBATh 000OIIEHUST U BBIBOABI 110 pe3y/ibTaTaM
MPOBE/IEHHOTO HAOJFOZIeHUs, MCC/IeIOBaHNs, OLIEHWBATh [OCTOBEPHOCTH
TMOJTyYeHHBIX Pe3y/IbTaTOB, BEIBO/IOB U 0000IIIeHHH;

MIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE TIPOLleCCa, a TaKXKe BBIJBUTATh
TIPe/ITIONIOXKEHHST O €r0 Pa3BUTHH B HOBBIX YC/IOBHSX.

Pabora c uaopmanmeii:

2)

BBISIB/ISITH eULIMTHI UHPOPMALUH, [JaHHBIX, HEOOXOAUMBIX [/Is1 OTBeTa
Ha BOMPOC U [1Jis1 pellieHus 3a,auu;
BbIOMpaTh  MHGpOpPMALMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3MPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBaTh MH(OPMAaLIIO
pa3MYHbIX BUOB U (DOPM MpeICTaB/IeHNS;
CTPYKTYPUPOBaTh MH(OpPMAaLMIO, MPe/CTaB/IsATh €€ B pa3/IUuHbIX (PopMax,
WJUTFOCTPUPOBATh Tpadruecky;
OLIeHUBaTh HaJ&KXHOCTh VH(pOopMaLun 1o CaMOCTOSITE/TbHO
Cc(OpMy/TMPOBAHHBIM KPUTEPHSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmeusi, obecneuusaiom

C(hOPpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCSL.
Oo1enmue:

BOCTIDUHMMAaTh W (OPMY/JUPOBaTh CYXK/€HHUsS B COOTBETCTBUU C
YCJIOBUSIMHU M 1I€/IIMH OOIIeHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3DEHUs] B YCTHBbIX UM MUCbMEHHBIX TeKCTaX, /laBaTh MOSCHEHUS T10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOJTyUeHHbIN pe3y/bTar;

B X0Ze 00Cy>kaeHus 3a/jaBaTh BOIIPOCHI TIO CyIL[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMol 3a/jlauM, BbICKAa3bIBaTh U/leH, HalleJieHHbIe Ha TIOMCK
pellleHUsi; COTOCTaBJsAITh CBOW CYXK/JEHUS C CYXAEHUSIMH [IpyTHUX
YUaCTHUKOB AMaora, oOHapy)XMBaTh pa3/iduve U CXO/CTBO TO3ULIWM; B
KOppeKTHOU (popMe (hopmMy/iMpoBaTh pa3HOTIacusi, CBOU BO3Pa’KeHUS;



NpeJCTaB/IATh  pe3y/abTaTbl  pelleHds  3ajauyd,  SKCIIepUMEHTa,
WCC/IeJOBaHUSI,  TPOEKTa;  CAMOCTOSTelbHO  BbiOMpaTh  dopmar
BBICTYIIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[ui U 0co0eHHOCTel ayJUTOPUH.

CoTpyaHuyecTBo:

3)

MOHMMAaThb W WCIIOJb30BaTb  TPEUMYIIECTBA  KOMaHJHOH U
WH/IMBU/yaIbHOM paboThI MPH pellieHny YueOHbIX 3a/iau; IPUHUMATh 1[eJ1b
COBMECTHOH [/leATe/IbHOCTH, IIaHUPOBaTh OpPraHU3al[Mi0 COBMECTHOM
paboThI, pacrpeieNisiTh BU/bl pabOT, JOrOBApUBATHCS, 0OCYK/AaTh MPOIeCC
U pe3ynbTat paboThl; 060011[aTh MHEHUSI HECKOBKUX JIFO/eH;
yuaCTBOBAaTh B TPYIIOBLIX (hopMax paboThl (00Cy»KaeHUsT, 00MeH MHEHUH,
«MO3TOBbI€ ILITYPMbl» W WHbIE); BBIMOJHATHL CBOIO YacThb pabOThl M
KOODJMHUPOBaTb CBOU [JEHCTBUS C JPYTMMH WieHaMM KOMaH/p;
OLIeHMBAThb KaueCTBO CBOET0 BK/aja B OOIIMH TPOAYKT IO KPUTEPUSIM,
copMyTMPOBAHHBIM YUaCTHUKAMHU B3aUMO/I€HCTBUSI.

YHueepcaibHble — pez2yasimueHble  Oelicmgusi,  obecneuueaiom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB JAUYHOCMU.
CamoopraHu3anusa:

COCTaB/ISITh TJ/1aH, a/ITOPUTM PellieHHs 3a/jJaui, BLIOUpaTh Criocob pelieHust
C YYETOM UMEIOIIUXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BaPUAHTHI PeIlleHni ¢ YUETOM HOBOM
nHbopMaluu.

CaMOKOHTpO/Ib:

B/aZieTh HaBblKaMW TO3HaBaTelbHOM pedeKCUM KaK OCO3HaHUS
COBepIlIaeMbIX [eHCTBUNM U MbBICJIUTENbHBIX MPOLECCOB, UX Pe3yJ/bTaToB;
BMa/leTb CmocobamMu  CaMOTIPOBEPKH, CaMOKOHTPOJII —TIpoljecca U
pe3yJ/bTaTa pelleHus MaTeMaThYeCcKol 3a/jauu;

NpeiBUeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTb IpH pelleHun
33/lauM, BHOCUTb KODDEKTHMBbI B [IeATeJIbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBLCTB, JaHHBIX, HalJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;
OlLIeHHWBaTh COOTBETCTBUE pe3y/bTaTa Lieu U YCJIOBUSIM, OOBSCHATH
MPUYMHBI TOCTW)KEHUS WU HEJOCTW)KEHUS] pe3y/bTaTOB [eATe/bHOCTH,
HaXOAUTb OIIMOKY, laBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 K/TACC

OrnepupoBaTh MOHATUSMU: TOUKA, TIpsiMasi, IJIOCKOCT.

[IprMeHATh aKCUOMBI CTepeOMEeTPUH M CJIe[ICTBHUS W3 HUX TIPHU pelleHUuU
reoMeTpUYeCcKUX 3a/jau.

OrnepupoBaTh MOHATUSIMU: MapaslieIbHOCTb Y MePHeHIUKYASPHOCTb TPSMBbIX
U TIJ/IOCKOCTEH.



KnaccuduipoBaTh B3aUMHOe Ppacriojio)KeHHWe TPSMbIX M TIJIOCKOCTel B
TIPOCTPAHCTBE.

OneprpoBaTh TOHATHSMH: [BYT'PAaHHBIA yTO/, TPaHUd JABYIPAHHOTO IIa,
pebpo ABYrpaHHOTO yrja; JUHENHBIM yroj ABYTPAHHOIO yIJia; rpajlyCHas Mepa
JIBYTPAHHOT'O yTJIa.

OmneprpoBaTh TIOHATUSMW: MHOTOTPAHHMK, BBIMYK/IbIA W HEBBITYK/IbINA
MHOT'OTPaHHUK, 37IeMeHTbl MHOTOT'PaHHHKA, TTPaBU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHBIE BW/IbI MHOTOTPAaHHMKOB (TTMpaMK/a; TPH3Ma,
TIPSIMOYTOJTbHBIN Tlapasuienenure, Ky0).

KnaccupunyipoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpas ~ OCHOBaHWS  [JiA
KnaccubuKalyy (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKH; TIPaBUIbHBIE
MHOT'OTPAaHHUKHU; TPsSIMble ¥ HAaK/IOHHbIE TIPH3MBbI, TTapaslie/iernuIiebl).

OmneprpoBaTh MOHATUSIMU: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHATH TIPUHLIMITBI TIOCTPOEHUS CEUeHUM, UCIT0/Ib3Ys METO/] CJIeJIOB.

CTpouTh CeueHMs] MHOTOTPDAHHMKOB METO/IOM  CJIefIOB,  BBITIO/IHATh
(BBIHOCHBIE) TIJIOCKHE UYepTeXKW W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BU[,
CBepxy, COOKy, CHU3Y.

Permiath 3aziauy Ha HaxOK7eHWe reOMeTPUUYeCKUX BeJIMUMH 110 00pa3ijaM win
aJiropuT™MamM, TpUMeHsii W3BeCTHble aHa/JMTHUYeCKue MeTOZbl TIpDU pellleHun
CTaHJJaPTHBIX MaTeMaTHUeCKUX 3a/lay Ha BbIUMC/IEHHWEe PACCTOSTHUM MeXXAy JBYMs
TOUKAaMHU, OT TOUKM [0 TPSIMOM, OT TOYKHM [0 TUIOCKOCTH, MEXIY
CKPelL[HBaOLUMUCS TIPSMbIMHU.

Periath 3aZiauy Ha HaxoOKJeHUe reoMeTpUUeCcKUX BeJIMUMH 110 o6pasijam win
aJropuTMamM, TIpUMeHsii HW3BeCTHble aHa/JMTHUYeCKue MeTOZbl TIpDU pelleHur
CTaHJAPTHBIX MaTeMaTHUYeCKMX 3aJad Ha BBIUMC/IEHHE YIJIOB  MEXAY
CKPEI[UBAIOIAMUCS TIPSIMBIMH, MEXIy TMpPsSIMOM M  IJIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.

BbuncisiTe 00bEMBI M TI/IOIIAIA TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nmipaMuzia) C TIpUuMeHeHHeM (OpMYJI; BBIUHCASATb COOTHOILIEHHS MEXIY
TIJIOIIA/IIMU TTIOBEPXHOCTeH, 00bEMaMU TTOI00HBIX MHOTOT'DPaHHHKOB.

OmneprpoBaTh TMOHSATHSIMH: CHMMETPUS B IIPOCTPAHCTBE; IIEHTP, OCb U
TJIOCKOCTh CUMMETPHH; IIeHTP, OCh U IJIOCKOCTb CUMMETPUHN (DUTYPBI.

V3Bnekatb, IpeoOpa30BbIBaTh W WHTEPIPETHPOBaTh HH(OPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpHUecKuX (Urypax, Mpe/CTaBeHHYI0 Ha YepTeXkax U
PHUCYHKaXx.

[TpumeHATb TeomeTpuueckue (HaKThl [Jis PpelleHus CTepeoMeTpUUYecKuX
3a/1ay, TIpe/ro/aratoliuxX HeCKObKO 11aroB pellleHUs], eC/I yC/I0BUS TIpUMeHeHus
3a/laHbl B SIBHOU (hopMme.

[TpyuMeHATb TIpOCTeWIIMe TIPOrpaMMHBIE  CpPe/iCTBAa W 3JIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CCTEeMBI TP PellleHNH CTePeOMeTpUUYeCKrX 3a/au.

[TpuBOAUTE TIpUMepbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TIpUpojie U
JKWU3HH, Pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB F'eOMeTPUU B UCKYCCTBe.



[IpyMeHATh TONyuYeHHble 3HAHWS Ha IpaKTUKe: aHaIM3UpPOBaTh peaslbHbIe
CUTyallid W TIDUMEHSITh M3y4YeHHble TIOHSITUS B TMpOllecce TOMCKa PpelleHust
MaTeMaThyecKu C(HOpMy/IUpOBaHHOM TIpOO/TeMbl, MOZE/JIUPOBaTh peasibHbIe
CUTyallud Ha S3blKe Te0MeTpPUH, WCC/eloBaTh TOCTPOEHHbIe MOJENU C
HCITI0/Tb30BaHEM TeOMEeTPUUECKHX TTOHSITHI M TeopeM, aririapara aareOphbl; periaThb
MpaKkTU4eCcKue 3aJjauu, CB3aHHbIe C HAaXOXKJEeHUeM reOMeTPUUYeCKUX BeJIUUKH.

11 K/TACC

OmneprpoBaTh TOHSATHAMH: I[UMHPUYECKass TIOBEPXHOCTh, 0Opa3yoiie
LATUHAPUYECKOW  TIOBEPXHOCTH;  I[WMHAD;  KOHWYeCKass  TOBEpPXHOCTb,
oOpa3yroiire KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacnio3HaBath Tena BpaiteHus (LAIMH/P, KOHYC, cdepa v 1ap).

OOBACHATD CTIOCOOBI TIOTyUeHUsT TeJT BpPall[eHus.

KnaccuduiipoBaTh B3auMHOe pacriosioykeHue chephbl U IMJI0CKOCTHU.

OmnepupoBaTh MOHSTUSMU: 111aDOBOUM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; 111apOBOM CJIOM, OCHOBaHWE I1apOBOI0 CJIOsi, BHICOTA IIaPOBOT0O CJIOS;
11apDOBOU CEKTOP.

Bbrunciaste  00bEMbI UM TUIOMIQAM  TIOBEPXHOCTEM Ten  BpallleHus,
reoMeTpUYeCKUX TeJl C TipuMeHeHreM (hopmy..

OnepupoBaTh TOHSITUSIMA: MHOTOTDAaHHUWK, BIHWCAHHbIM B cdepy U
OMUCAaHHbIA OKO0JIO cdepbl; cdepa, BOMCAaHHasi B MHOTOTPAHHUK WU TeJio
BpalleHUsl.

BLIUKCSITE COOTHOIIIEHUS] MeXKIY TIOL[aZsiMU TIOBEPXHOCTeN U 0O0bEéMaMu
MO0ZI00HBIX TeJl.

N306paxkaTb u3yuaembie (UTYpbl OT DYKU U C TIPUMEHEHHeM IIPOCThIX
YepTEKHBIX MHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) TJIOCKUE UePTeXKU U3 PUCYHKOB MPOCTBIX 00bEMHBIX
buryp: Buz cBepxy, COOKY, CHHU3Y; CTDOUTh CeueHHs Tesl BpallleHus.

V3BnekaTb, WHTEpPIPeTUPOBaTL U TIpeoOpa3oBbIBaTh HWHGPOPMAILUIO O
TPOCTPaHCTBEHHBIX TeOMeTPUUeCKUX (urypax, Mpe/iCTaB/eHHYI0 Ha uepTe)kax U
PUCYHKax.

OmnepupoBaTh MOHSATHEM BEKTOP B TIPOCTPaHCTBE.

BbITIO/IHATL ~ JIeHCTBUS  C/I0)KEHUsI BEKTOPOB, BbIUMTAHUS BEKTOPOB U
YMHOKEHHsI BeKTOpa Ha UMC/I0, 00bSICHITh, KAKUMH CBOMCTBaMH OHU 00/1a/IatoT.

[TpuMeHSITh TIpaBU/IO Tapaslienenureza.

OnepupoBaTh MOHATUSIMU: [IeKapTOBLI KOOP/JMHATHI B MPOCTPAHCTBE, BEKTOP,
MO/ly/lb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpAWHAThl BEKTOpa, YTol MeXAy
BEKTOpaMH, CKa/IsIpHOe TIpou3Be/ieHre BeKTOPOB, KOJIJIMHeapHble ¥ KOMIL/IaHapHbIe
BEKTOPBHI.

HaxouTb CyMMy BEKTOPOB U TIPOM3Be/ieHHe BEeKTOpa Ha YUC/I0, YTOT MEXAY
BEKTOpaMH, CKa/sipHOe T[Ipou3Be/leHHe, packKjaJblBaTh BEKTOp 10 [JIBYM
HEeKOJIJTMHeapHbIM BeKTOpaM.



3ajaBaTh IVIOCKOCTb ypaBHEHNEM B ZIeKapTOBOU CHCTeMe KOOp/WHaT.

[IpumeHsITb reoMeTpuueckue (akTbl [Js pelIeHUs CTepeoMeTPUYECKUX
3a/1ay, MpeArno/aratolux HeCKOIBKO 1IaroB pelleHus], eClv yCJI0BUS TTPUMEHEHUs
3a/laHbl B SIBHOM (hopMe.

PemaTe mpocTeliiime reoMeTpuuecKue 3aJjauyd Ha MpPHMEHeHHe BEeKTOPHO-
KOOpPJMHATHOIO MeTo/a.

Pemate 3aZjauM Ha [0OKa3aTelbCTBO MaTeMaTHUeCKMX OTHOLUEHWHA U
HaXOXKJeHVe reoMeTpUUYeCKUX BeJIMUMH 10 00pasijaM Wi aJirOpUTMam, IpuMeHsIst
V3BECTHbIE MeTO/bl [P PeLleHrH CTaHJaPTHBIX MaTeMaTUUeCK1X 3a/au.

[IpumeHsITp  TpOCTellllMe TIpOrpamMMHbIe  CpefCTBa W 3JeKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTEMBI ITPY PellleHNH CTepeoMeTpUYeCKUX 3a/au.

[IpuBOAUTL TpUMepbl MaTeMaTUYeCKWX 3aKOHOMEDHOCTeW B TpPUpOJe M
JKV3HH, pacIio3HaBaTh MPOSIB/IEHNE 3aKOHOB FeOMeTPHHU B UCKYCCTBe.

[IpumeHATh TOyYeHHble 3HAHUSI Ha IpAKTHKe: aHaJIU3UMpOBaTh peasibHbIe
CUTyalluM W TIPUMEHSITb W3yueHHble TOHATHSI B TMpoOLiecCe TOWCKA peLleHus
MaTeMaTHueCcKd CQOpPMy/IMpPOBaHHOW TIpobjeMbl, MO/eMMpoBaTh peasbHbIe
CUTyalluM Ha $3blKe TeOMeTpUM, WCC/IeloBaTh I[IOCTPOEHHble MOJeIN C
WCTI0/Ib30BaHKEM reoMeTpUYeCcKUX TIOHSATHI U TeopeM, amrapaTa anredphbl; peliaThb
TIpakTUYeCKue 3a/lauy, CB3aHHbIe C HAXO0XX/€eHMeM reOMeTpUYeCKUX BeJTMYUH.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KV/IACC
KonunyecTrBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/e/ioB U Koutpobusie | TIpakTHuecKue (yudposBbie)
n/n | TeM Nporpammsl Bcero o0pa3oBarTe/IbHbIE
paboThI paboThI
pecypchbl
1 BBesieHue B cTepeoMeTpHIO 10
[IpsimMbIie U TIJIOCKOCTH B
) TIPOCTPaHCTBe. 12 1
[TapasensHOCTb NPAMBIX U
TJIOCKOCTeMN
3 [TeprieHAUKYISPHOCTD 12
MPSIMBIX U TJIOCKOCTEeMN
4 Yrbl MeXxay NpsIMbIMU U 10 1
TJIOCKOCTSIMU
5 MHororpaHHUKH 11 1
6 O6BEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHUE: CeueHus, 4 1
PacCTOSTHUS Y YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOI'PAMME




11 K/TACC

YACOB I10 I[TPOI'PAMME

HanMerosare KosmmuecTBO 4acoB 3 7eKTpOHHBIE
N pasje/ioB u TeM KonrponbHele | TIpakTHUecKHe (uudposbre)
n/n Bcero o0pa3oBare/ibHbIE
MPOrpaMMblI paboThI padoThI
pecypchbl
Tesa BpailieHus 12
2 OOBEMBI TeN 5 1
BekTtops! 1
3 KOOp/IMHATHI B 10 1
MPOCTPaHCTBe
[ToBTOpEHMe,
4 0000111eHue, ; .
cucTeMaTHU3aLys
3HaHUM
OBLIEE KOJIMUECTBO 34 3 .







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyecKue
padoThI

Jara
U3yUueHus

J/IeKTPOHHbIE

nudpoBbie
oOpa3oBare/ibHbIE

pecypchbl

OcCHOBHbIE IOHATUSA
CTepeoMeTpUM: TOUKa, [psiMas,
TMJIOCKOCTh, MPOCTPaHCTBO.
[TpaBwsia n300pakeHHs Ha
pUCYHKax: n300pakeHUsI
TJIOCKOCTEH, Mapasjie/bHbIX
MPSIMBIX (OTPE3KOB), Cepe/HbI
oTpe3kKa

IToHaTHA: NTepecekaroLecs
IIJIOCKOCTH, IepeceKaroluecs
npsiMasi ¥ IJIOCKOCThb

[TonsiTUs: iepecekarolyecs
TIJIOCKOCTH, TepeceKaroluecst
npsiMasi v TJI0CKOCThb

3HAKOMCTBO C
MHOTOrpaHHUKaMU,
1300pakeHre MHOTOTPaHHUKOB
Ha pUCYHKax, Ha
MPOEKLIMOHHBIX YepTeXKax

HauasbHble cBefieHUs 0 KybOe 1
nMpamMu/ie, X pPa3BépTKU U
Moenu. CedyeHust
MHOTOIPaHHUKOB

HauanbHble cBefieHuUst 0 KyOe 1




nvpamMuzie, ux pasBépTku U
Mopend. CeueHust
MHOI'OIpaHHUKOB

IToHsaTHEe 00 aKCHOMaTUYECKOM
MOCTPOEHUU CTePEOMEeTPHUH:
AaKCHOMbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

IToHsaTHe 00 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEPEOMEeTPHUH:
AaKCHOMBI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

IToHsATHEe 00 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEePEOMEeTPHUH:
AaKCHOMBI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

10

IToHsaTHEe 00 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEPEOMEeTPHUH:
aKCHOMBI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

11

BsanmHoe pacrionokeHue
MPSIMBIX B [IPOCTPAHCTBE:
repeceKarolmecs,
rapasijie/ibHble U
CKpellMBaroLIyecs IpsMble

12

[TapasiensHOCTB MPAMBIX U
TJIOCKOCTEH B IPOCTPaHCTRBeE:
rapasijiesibHble IpsiMble B
IPOCTPAHCTBe; NapasuielbHOCTb
TPEX TMPAMBIX

13

[MTapasnienbHOCTb MPSIMBIX U
TJIOCKOCTEH B POCTPaHCTRBe:




[TapanienbHOCTE IPSIMOU U
MJIOCKOCTH

14

YT/l C COHAaIpaB/IeHHbIMU
CTOpPOHaMHU

15

Yron mexay npsiMbIMU B
MPOCTPaHCTBe

16

Yron Mexxay npsiMbIMU B
MIPOCTPaHCTBe

17

[TapaieTbHOCTh TJIOCKOCTE:
rapa’suiesibHble TIJIOCKOCTH

18

CBolicTBa napa’sie/bHbIX
T7I0CKOCTel

19

[Tpocrenmme
MIPOCTPAaHCTBEeHHbIE (PUTYPHI Ha
TJIOCKOCTHU: TeTpaszp, KyoO,
Trapasiiesiernuries

20

[TocTpoeHue ceueHui

21

[TocTpoeHue ceueHu

22

KonTponbHast paboTa 1o Teme
"IIpsiMbie U TIJTOCKOCTH B
npoctpaHcTBe. [lapannensHOCTh
MPSIMBIX U IIJIOCKOCTEM"

23

[TeprieH MKy ASIPHOCTD MPSIMOM
Y TIJIOCKOCTH:
TiepIrieH UKy IsIpHbIe TIPSIMbIe B
MPOCTPaHCTBe

24

[Tpsimble mapasienbHbIe U
neprieHJUKYIspHbIe K
MJIOCKOCTH

25

HPHMLIE MapajiieJIbHbIe U




TneprieHIMKY/IspHble K
MJIOCKOCTH

26

[TpusHak nepreH uKyIIpPHOCTH
MPSIMOM U TJIOCKOCTH

27

[TpusHak nepreH uKyIIpPHOCTH
MIPSIMOY Y TUIOCKOCTH

28

Teopema o nipsimMoit
TepreHIUKY/ISIPHOM TJIOCKOCTH

29

Teopema o TipsimMOit
TNeprieHAUKYISIPHOM TIIOCKOCTH

30

Teopema o nipsimMoit
TeprieH/IMKYISIpHOM MJI0CKOCTH

31

[TeprieHUKYISIP ¥ HAKTIOHHBIE:
pacCTosiHUE OT TOUKU /10
TIJIOCKOCTH, PAaCCTOSIHUAE OT
TMPSIMO 10 TIJTIOCKOCTH

32

[TeprieH UKy /IIp ¥ HAK/IOHHBIE:
pacCTosiHUe OT TOYKH /10
MJIOCKOCTH, pacCTOSIHYE OT
MPSIMOM Z10 TIJIOCKOCTH

33

[TeprieH Ky /IIp Y HAK/IOHHBIE:
pacCcTosiHUe OT TOYKH /10
M7IOCKOCTH, pacCTOSIHUE OT
MPSIMOM /10 TIJIOCKOCTH

34

[TeprieH Ky Ip ¥ HAK/IOHHBIE:
pacCTosiHUe OT TOYKH /10
MJIOCKOCTH, pacCTOSIHUE OT
MPSIMOM 710 TIJIOCKOCTH

35

YT/IBl B IPOCTPAHCTBe: yroJ
MeXXZly MPSIMOM U IJIOCKOCTBIO




36

[ByrpaHHbIN yroJ, TUHeNHbIN
yTroJ1 IByTPaHHOrO yrJja

37

[IByrpaHHbIN yroJi, JTMHeNHbIN
yToJ1 IByTPaHHOrO yrja

38

[TeprieHAVKYISPHOCTD
MJIOCKOCTEM: MpPH3HaK
TNeprieHAUKYISIPHOCTH [IBYyX
IIJIOCKOCTeN

39

[TeprieHAVKYISIPHOCTD
TJIOCKOCTEM: MpH3HaK
TNeprieHAUKYISIPHOCTH [IBYX
IIJIOCKOCTeN

40

[TeprieHAVKYISIPHOCTD
MJIOCKOCTeM: MpH3HaK
TNeprieHAUKYISIPHOCTH [IBYX
IIJIOCKOCTEeN

41

Teopema o Tpéx
repreH UKy sipax

42

Teopema o Tpéx
reprieHAuKYyJ/Ispax

43

Teopema o Tpéx
TepIrieHuKYy/sipax

44

KoHTponbHast paboTa o TeMam
"[lepieHAUKYJIIPHOCTb IPSIMBIX
Y T10cKocTe" U "YT/Ibl MeXAy
TPSIMBIMU Y TVIOCKOCTSIMU"

45

[ToHAaTHE MHOrOrpaHHUKA,
OCHOBHBIE 3/IeMeHTbI
MHOI'OTPaHHUKA, BBITYK/Ible U
HEBBINYKJIble MHOTOIDaHHUKU;
pa3BépTKa MHOIOIPaHHUKA




46

[Ipusma: n-yrosibHas IpusMma;
I'PaHy U OCHOBAHUS [PU3MBI;
TpsiMasi U HaKJIOHHas! [IPU3MBI;
BoxoBasi ¥ To/THas TOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenunef,
TPSIMOYT O/TbHBIN
rapa’suiesienumnes] u ero
CBONCTBA

48

[Tupamuza: n-yrosbHas
nvpamu/ia, rpaHu U OCHOBaHHe
n1paMyZibl; O0KOBast U MoJTHast
TIOBEPXHOCTb NTMpPaMU/bl;
TpaBUJIbHASA U yCeUéHHas
nvpamMuzia

49

ITpaBU/IbHBIE MHOIOIPaHHUKHU:
TIOHATHE TIPABUJILHOTO
MHOT'OTpDaHHMKA; MpaBU/IbHAst
rpu3Ma M NpaBU/IbHast
NYpamMH/ia; NIpaBUIbHas
TpeyroJ/ibHasi Mupamuza u
MIPaBWIBHBIN TeTpas/p; KyO

50

[TpeacraBieHue o IPaBUIBHBIX
MHOTOTpaHHHUKAX: OKTas/ip,
JIOJIEKasdIp U UKOCaip.

51

CrMMeTpud B IPOCTPAHCTBeE:
CUMMETPHSI OTHOCUTE/ILHO
TOUKH, NPSIMOU, TVIOCKOCTH.
OJIeMeHTb! CUMMETPUU B
nupamu/iax,
rapasuiesienure/ax,




MpaBUJIbHBIX MHOT'OT'PaHHHUKAX

BriuniciieHue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: PEOpa, 1
JViarOHa/TH, yTJIbI
[Tnoraab 60koBOM
TIOBEPXHOCTH U TIOJTHOM
53 TOBEPXHOCTH npﬂmciﬁ TIPU3MBI, 1
UIOL[a/Ib OCHOBAHUH, TeopeMa
0 OOKOBOIA TTIOBEPXHOCTH
TIPSIMOM TIPU3MbI
[Tnomazb 60KOBOM
TIOBEPXHOCTH Y TIOBEPXHOCTH
54 MIPaBWILHOMN NMUPaMH/B, 1
TeopeMa O TI/IoIaAu OOKOBOH
TOBEPXHOCTU yCeUEHHOU
NMpaMU/IbI
55 KoHTtponbHast paboTa o Teme 1
"MHOrorpaHHuUKH"
56 [MonsiTe 06 06béMe 1
57 OOBEM TTUPAMU/TBI 1
58 OOBEM MUPAMU/IBI 1
59 OO0BEM MUPaMU/IBI 1
60 OO6BEM MUpaMUzbI 1
61 OOBEM TIPU3MBI 1
62 OOBEM MPU3MBI 1
63 OOBEM MPU3MBI 1
64 KoHTpospHast paboTa 1o Teme 1
"O6BEMBI MHOTOTPaHHUKOB'"
65 [ToBTOpeHue, 00001IIeHE 1




cUcTeMaTr3alus 3HaHWUM.
[TocTpoeHue ceueHuii B
MHOTOTpaHHUKe

66

[ToBTOpEHME, 0600IIEHNE
cUCTeMaTr3alus 3HaHUM.
BbiuniciieHre pacCTOSIHUM:
MeX/ly IBYyMsI TOUKaMH, OT
TOUKHU [10 MPSIMOM, OT TOUKH [0
TUIOCKOCTH, MeX/y
CKPeIIUBAIOIIUMUCS TIPIMBIMHU

67

WToroBasi KOHTpO/IbHasi paboTa

68

[ToBTOpEHMe, 06001IeHe
cucTeMaTu3alys 3HaHUM.
Brruricsienue yriioB: Mexzay
CKpeIlMBalIIYMHUCS NPSIMBIMH,
MeXXZly TIPSIMOM U IIJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MeXXly TJIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpo/ibHBEIE
pPadoTHI

IIpakTHyeckue
padoThI

Jara
HU3yUeHusl

JJ/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u 1ap: 11eHTp,
paguyc, AvameTp;
TIOL[a/[b TIOBEPXHOCTH
chepnbl

BsanmHoe pacrionokeHue
ccephl U IJIOCKOCTH;
Kacare/ibHast IJIOCKOCTb K

ctepe; ninoiagb chepsl

M306paskenue cdepsl,
11apa Ha IJIOCKOCTH.
Ceuenus 1miapa

LumuHapuueckas
TOBEPXHOCTb,
obpa3ytorue
LIWTUHAPUUECKOU
MOBEPXHOCTH, OCh
LWIWHJPUUECKON
TOBEPXHOCTH

HwnuHap: ocHOBaHUA U
OoKOBast TTIOBEPXHOCTD,
obpa3ytoliiast u oCh;
Tomaib 60KOBOM U
TOJTHOM TIOBEPXHOCTH

V300pakeHue LIUIHUH/PA
Ha TJIOCKOCTH. Pa3BépTKa




unnvHapa. CeueHus
LWIMH/APA (TJIOCKOCTHIO,
Tapasuie/ibkHOM WIn
nepreHAUKY/ISIPHONM OCH
LWIWH/PA)

Konunueckasi moBepxHOCTS,
obpa3yroriye KOHHIeCKon
TIOBEPXHOCTH, OCb U
BepIlIMHA KOHUYeCKOM
TOBEPXHOCTH

Konyc: ocHOBaHMe U
BepIlMHA, 00pa3yroijasi u
0Cb; TIJTOLaIb OOKOBOM U
TIOJTHOM TIOBEPXHOCTH

Y ceuéHHbBIN KOHYC:
obpa3yroIiye 1 BbICOTa;
OCHOBaHUs1 U 6oKoBast
TIOBEPXHOCTh

10

V300pakeHne KOHyCa Ha
TJIOCKOCTHU. Pa3BépTKa
KoHyca. CeueHHst KOHyca
(M/10CKOCTHIO,
rapasiesibHON
OCHOBaHUIO, U
TJIOCKOCTBIO, TIPOXOASIIeN
yepe3 BepIINHY)

11

KombuHarst e
Bpall[eHHs 1
MHOTOIPaHHUKOB

12

MHororpaHHuk,
OTMCaHHBIN 0KO0JI0 c(epsl;




cdepa, BriMcaHHasi B
MHOTOTPaHHUK WY B TEJO0
BpalleHust

13

IMousaTue 06 00BEMeE.
OCHOBHBLIE CBOICTBA
00BEMOB Ten

14

OO6BEM LUMMHAPA, KOHYCa

15

OO6BEM I11apa U TUIOIIAb
cheprbl

16

[Togo6HbIe Tena B
TIPOCTPAHCTBE.
CooTHoLeHus Mexay
TIOIIASIMU
TOBepXHOCTeH, 00bEMAMU
MOI0OHBIX T

17

KonTtponbHast pabora o
TemaMm "Tena BpaijeHus" u
"Ob6wembl Ten"

18

BexTop Ha 1/10CKOCTH U B
TIPOCTPaHCTBe

19

Cro>keHre ¥ BEIYMTaHUE
BEKTOPOB

20

YMHOKeHue BeKTopa Ha
4UCJI0

21

Pasnoxenue BekTopa 1o
TPEM HeKOMILJIaHaPHbIM
BekTopaM. [IpaBuo
Tapasuiesienuriesia

22

Perienue 3ajau,
CBSI3aHHBIX C
MpHYMeHEeHHeM NPaBUJl




JIeCTBUM C BEKTOPAMH

23

IIpssmMoyrosibHas cucremMa
KOOD/IMHAT B
NIPOCTPaHCTBe.
KoopauHatel BeKTopa.
[IpocrTeiiiiive 3a1auy B
KOOpJUHaTax

24

YTros Mexay BeKTOpaMH.
CkassipHOe TipousBe/ieHve
BEKTOPOB

25

BrluriciieHne yriioB Mexay
MPSIMBIMU U TIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN
MeTO/| IPY peLleHun
reoMeTpUUeCKHX 3aziau

27

KonTtponbHast pabora 1o
TeMe "BeKTopbl U
KOOp/JMHAaThI B
IpOCTpaHCcTBe"

28

[ToBTOpEHMe, 0600IIeH e
Y CUCTeMaTHU3aLusi 3HaHUH.
OcHOBHbIE (UTYPHI,
(akTbl, TeOpeMsbl Kypca
TUTaHUMEeTPUH

29

[ToBTOpEHue, 00001IIeHE
Y cUcTeMaTH3alys 3HaHUM.
OcCHOBHbIE (UTYPHI,
(akThl, TeOpeMsbI Kypca
TJIaHUMEeTPUH

30

[ToBTOpeHue, 00001IIeHE
U CUCTeMaTu3aliusl 3HaHUH.




3azsiauy [1IaHUMeTPUHU U
MeTO/Ibl UX pelleHUs

31

[ToBTOpeHue, 00001IeHE

Y CHCTeMaTu3alysl 3HaHUM.

3azsauy [JIaHUMEeTPUHU U
MeTO/Ibl UX pelleHUs

32

[ToBTOpeHue, 00001IeHNE

Y CMCTeMaTu3alysl 3HaHUM.

OcCHOBHbIe (UTYPHI,
(hakTbl, TEOpPEMBI Kypca
CTepeoMeTpUH

33

Wtorosast KOHTpOJIbHAsA
pabora

34

[ToBTOpeHue, 00001IIEHNE
U CUCTeMaTH3aliyisl 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IVIs1 YYHEHUKA

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IMINPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETAU

NHTEPHET
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