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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
MaTeMaTUUeCKOM HayKOW sIBJIeHWI W TIPOIeCCOB peaslbHOT'0 MUpa, MeCTe TeOMeTpUr
B CHCTEMe HayK W pOJId MaTeMaTHUUeCKOTO MO/Ie/TMPOBAHMS B HayYHOM TO3HAaHUU
Y B ITPaKTHKe CI0cOOCTBYeT (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUaII[UXCS,
a TakKe KaueCTB MbIIUIeHHsI, HEOOXOAUMBIX /Il aJanTaljii B COBPEMEHHOM
ob1iecTse.

'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
obpa3zamu 00beZiMHsIeT pa3Hbie BU/AbI yueOHOU U TPYJ0BOM /leATeTbHOCTH, SIBJISIeTCS
OJHUM U3 TIpodeCcCMOHATbHO Ba)KHBIX KauyecTB, I03TOMY akTyajdbHa 3ajaua
dbopMUpOBaHUS Yy  OOYYAlOIMXCS  MPOCTPAHCTBEHHOIO  MBIIIJIEHHS — Kak



Pa3HOBUAHOCTH 0OpAa3HOTO MBIIIJIEeHUsT — CYIIeCTBEHHOTO KOMITIOHEHTa B
IMoAroToBKe K HpaKTquCKOI;‘I AedaTe/IbHOCTHU 110 MHOI'MM HalIpdBJ/IEHHUAM.

Llesib ocBoeHusi mporpaMMbl yueOGHOTO Kypca «['eomeTpusi» Ha 0Oa3oBoM
ypoBHe o00yueHWss — o0OIijeoOpa3oBaTesibHOe | OOIEKYJbTYPHOE pa3BUTHE
oOyuarouxcs yepe3 obecrieueHrie BO3MOXXHOCTH TTPUOOpeTeHNs U MCTIOTb30BaHUS
CHCTeMAaTUYeCKUX TeOMeTPUUeCKHUX 3HAaHWM U JeHCTBUM, CreludUUYHbIX
reOMeTpUM, BO3MOJKHOCTH  YCTIEIIHOTO  TPOJO/DKeHWss  oOpa3oBaHHUS  TIO
CTeLMaTbHOCTSM, He CBSI3aHHBIM C TTPUK/Ia[HBIM HCII0/Ib30BaHUEM T'e€OMEeTPUH.

[lporpamma 10 TeomeTpur Ha 0a30BOM ypOBHe TipeJHa3HaueHa /Jisi
00YYaroIUXCsI CPeJHEH IITKOJIbI, He MCIBITHIBABIINX 3HAUWUTE/bHBIX 3aTPYJHEHUH
Ha ypOBHe OCHOBHOTO o0miero obpa3oBaHus. Takum obpa3om, obyuaroiiyecsi Ha
6a30BOM ypOBHe [J0/DKHBI OCBOMTH 00II1ie MaTeMaThuueCKrie YMeHHsI, CBsi3aHHbIe CO
crielipUKOM reOMeTpUH M HeoOXOAMMbIe Jjisi )KU3HU B COBpEMEHHOM 0011jecTBe.
Kpowme 3TOTr0, OHM NMEIOT BO3MOXKHOCTh U3yUHTh TeOMeTpHI0 OoJiee Ty0oKo, ecn
B Jla/IbHEMIIIEM BO3HUKHET HeoOXOJUMOCTb B TEeOMETPHUECKUX 3HaHUSIX B
podheCCUOHA/TLHOMN eI TeTbHOCTH.

IlocTwkeHWe 1ieJId  OCBOEHHsSI TPOrpaMMbl  00€CTIeUMBAETCs  pelleHneM
COOTBETCTBYIOLIMX  3a/lay. [IpUOpPUTETHBIMM  3a/layaMd  OCBOEHHUSI  Kypca
«['eometpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (QopmupoBaHHE TIPe/ICTABJIEHUSI O TeOMETPUU KaK YaCTU MHPOBOH

KyJIbTYPbI U OCO3HAHHE e€ B3aMMOCBSI3U C OKPY>KAIOI[UM MUPOM;

« (opmHpoBaHUe Mpe/ICTaBIeHUsI 0 MHOTOTPaHHUKAX U TeJlaX BPall[eHHs Kak
0 Ba)KHEHIIMX MaTeMaTUUYeCKUX MOJENSIX, TMO3BOJISIONINX OMHMCHIBAaTh U
M3yuaTh pa3Hble SIBJIEHUSI OKPY’KakoIIero MUpa;

o (opMHUpOBaHMe yMeHHs paclio3HaBaThb Ha uepTeXkaX, MOJensiX U B
peajlbHOM MHp€ MHOI'OI'PAHHUKHW U TeJjld BpAIll€eHUS];

e OBJIa/IeHHe MeTO/laMH pellleHHs 3aflau Ha TIOCTPOeHUsI Ha M300pakKeHUsIX
TIPOCTPAHCTBEHHbBIX (PUTYP;

o (QopMHpoBaHHE YMEHHS OIEpPUPOBAaTh OCHOBHBIMH TIOHATHSIMU O
MHOTOrpaHHMKAX W TejlaX BpallleHHsI U UX OCHOBHBIMU CBOMCTBaMH;

e OBJ/IQZiIeHWe  Q/TOPUTMAMM  pellleHWss  OCHOBHBIX  THWIIOB  3afiau;
cdopMUpoBaHre yYMeHHs TIPOBOAUTHL  HEC/TIOKHbIE  [lOKa3aTebHbIe
pacCy>k[ieHusi B XOJie pellleHUs CTepeoMeTPUUeCcKUx 3ajau U 3a7iau C
MIPaKTUUECKUM COJlepP>KaHHEeM;

e Ppa3BUTHe UHTE/JIEKTya/bHBIX U TBOPUECKUX CIIOCOOHOCTeM 00yUaroluxcs,
MO3HaBaTe/IbHOM aKTUBHOCTH, WCC/Ie[J0BaTeIbCKUX YMEHWH, KPUTUUHOCTU
MBIIIIEHUS;

« (opmupoBaHre PYHKI[MOHATBHON IPaMOTHOCTH, PeJIeBAHTHOU TeOMETPHHU:
yMeHHe pacIio3HaBaTh TPOSIBJIEHUS] FeOMETPUUYECKUX TMOHSTUH, 00BHEKTOB
Y 3aKOHOMEPHOCTEH B pPeaslbHbIX )KU3HEHHBIX CUTYalUsX U MPU U3yUeHUU
OpYyruX  yuyeOHBIX  TIPeJMETOB,  TIPOSIBJIEHHSI ~ 3aBUCUMOCTeH U
3aKOHOMEpPHOCTel, OopMy/MPOBaTh MX Ha SI3bIKE T€OMETPUM M CO3/iaBaTh
reoMeTpUUecKrue MOZIeJIM, TIPUMEHSITb OCBOEHHBIM TeoMeTpUYeCKUH



anmapaT s pellleHus] ~ TPaKTUKO-OpPMeHTHMPOBAaHHBIX  3ajady,
WHTEPIIPETUPOBATh U OIIeHUBATh ITOTyYeHHbIE pe3y/bTaThl.

OT/MUNTE/TbHOW O0COOEHHOCTBIO TIPOTPaMMbI SIBJIIETCSI BK/IFOUEHHE B KYPC
CTepeoMeTPHUH B Hauasle ero U3yueHus 3a/iau, peliaeMbIX Ha YPOBHE HHTYHUTHBHOTO
MO3HaHUSA, U OIpe/ie/IEHHBIM 00pa3oM oOpraHu3oBaHHass paboTa Haj, HUMH, UTO
CIIOCOOCTBYIOT Pa3sBUTHIO JIOTUUECKOTO W TMPOCTPAHCTBEHHOT'O MBbIIIUIEHUS,
CTUMYJIPYeT MPOTeKaHWe UHTYUTHUBHBIX MTPOLIeCCOB, MOTUBUPYET K Aa/IbHEHITIEMY
H3yUYeHUIO MpefiMeTa.

[TpexmouteHre OTAAETCS HAr/SAHO-KOHCTPYKTUBHOMY METOAY OOyueHHs, TO
ecTb TeopeTUUYeCKre 3HaHUs WUMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH MpeMETHO-
MIPAKTUYECKOW lesITe/TbHOCTA. Pa3BuUTHe TIPOCTPAaHCTBEHHBLIX TIPeJCTAB/I€HUN Y
yUaIuxcs B Kypce CTepeoMeTPUU TIPOBO/IUTCS 3a CUET pellieHus 3ajau Ha CO37jaHue
TIPOCTPAHCTBEHHBIX 00pa30B W 3a/lauy Ha OlepUpOBaHHe TMPOCTPAaHCTBEHHBIMU
obpazamu. Co3manve oOpa3a TIPOBOAUTCA C OIOPOM HA HAr/ISAHOCTb, a
oriepyupoBaHKe 00pa3oM — B YCIOBUSIX OTBJIeUeHHUsI OT HarJIiAHOCTH, MbICJIEHHOTO
M3MeHEeHHs eT0 UCXOIHOTO CO/iepyKaHusl.

OcHOBHBIE COfeprKaTe/ibHble JTMHUM Kypca «I'eomerpun» B 10—11 kaccax:
«MHororpaHHuKn», «IIpsgmMble ¥ MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpalleHus»,
«BeKTOophI M KOOpWHATHI B MPOCTPAHCTBe». POpPMUPOBAHKE JIOTUUECKUX YMEHHUH
pacripeie/isieTcsi He TOJBKO T10 CO/iep>KaTeTbHbIM JIMHUSM, HO U TI0 ToAiaM o0yueHus
Ha ypOBHe cpefiHero o01riero o6pa3oBaHusl.

Copep>kaHve o00pa3oBaHMs, COOTBETCTBYIOIIee TpeAMeTHLIM pe3ysbTaTaM
ocBoeHusi paboueil mTporpamMMmbl, pacrpefeiéHHBIM TI0 ToZaM oO0yueHwus,
CTPYKTYPUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajleHue TeoMeTpUYeCKUMHU
TIOHSTUSIMA ¥ HaBbIKAMH OCYIIIECTBJISJIOCH TTOC/IeJOBATE/IbHO U TTOCTYIIAaTe/IbHO, C
coO/ro/IeHreM TPUHITUIIA TTPeeMCTBEHHOCTH, UTOOBI HOBbIE 3HAHUST BK/TFOUAJIHCH B
OOIIyI0 CUCTEMY TeOMeTPUUEeCKUX TIpeJCTaBJIeHU O00Yyuarol[uXcs, pacIiiupss 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.
[TapanienbHOCTB TJIOCKOCTEN: TIapasiiesibHble IVIOCKOCTH; CBOKWCTBA NapasllelbHbIX
riockocteid. TIpocTeliiie npocTpaHCTBeHHbIe (PUTYPhl HAa TIJIOCKOCTU: TeTpas/p,
KyO, rapaJisiesieriurei; TOCTpOeHNe CeueHMH.

[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 TIPSIMOM [0 TIJTIOCKOCTH, TIPOEKLUs1 PUTYPhI Ha TVIOCKOCTh. [1epreHAuKY/ISpHOCTb
TJIOCKOCTEeW: MPU3HAK MepHeHJUKYJ/ISPHOCTH ABYX IUIOCKOCTer. Teopema 0 Tpéx
TreprieH UKy ispax.

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,
IJIOCKOCTU. D/IEMEeHTbl CAMMETPHH B MUPaMUZiaX, Mapasie/ienuresax, NpaBUIbHbIX
MHOTOTpaHHUKAaX.

BbrunicieHre 3/1eM@HTOB MHOTOTPAaHHMKOB: pEDOpa, JAuaroHaiv, VIJIbL.
[Tnomjazas OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPH3MBEI,
TI7I0ITa/Ib OCHOBAHUM, TeopeMa 0 O0KOBO# ITOBEPXHOCTHU MPSIMOU Tpr3MBI. [1o11a1b



OOKOBOU TOBEPXHOCTM U TOBEPXHOCTU TMpaBWIbHOW TMHPaMU/bI, TeopeMa o
T/I01a/u yCceuéHHOM mupaMu/bl. [ToHsTre 06 06béMe. O6bEM MUPaMU/IbI, IPU3MBI.

[Tomobubie Tenma B TmipocTpaHcTBe. COOTHOIEHUS MEXAY TUIOaAsIMHU
MOBepXHOCTel, 00bEMaMU MTO00HBIX TeJl.

11 K/TACC

Tena BpaweHust

[unuHAprUyecKas TIOBEPXHOCT, obpa3sytorue L[UIUH/IPUUeCKOM
TOBEPXHOCTH, OCh I[WIMH/PUUYECKOW TIOBepXHOCTU. LIWMMHApP: OCHOBaHUS U
OokoBasi TIOBepXHOCTb, OOpa3ywolljasi U OChb; IUIOIab OOKOBOM U TIOJIHOU
TIOBEPXHOCTH.

KoHuueckasi ToBepXxHOCTh, 00pa3yroiiyie KOHAYECKOW TTOBEPXHOCTH, OCh U
BepILlIMHa KOHWYeCcKol roBepxHOCcTU. KoHyC: ocHOBaHMe U BepIliHa, 00pa3ytolas
1 OCh; TI/I0IT[a/Ib OOKOBOM U TIOJTHOM MTOBEPXHOCTH. Y CeUEHHBIN KOHYC: 06pa3yroIiiue
Y BBICOTA; OCHOBaHUS Y OOKOBasi [TOBEPXHOCTh.

Cdepa v 1ap: 1eHTp, paguyc, AWaMeTp; IIOLIA/[b TMOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TJIOCKOCTH; KacaTeslbHask TIOCKOCTh K cdepe;
riouags cepsl.

M306pakeHue Tes BpallleHUsI Ha TUIOCKOCTH. Pa3BépTKa LWIMH/Pa U KOHYCa.

KombuHaiyy Tes BpallleHHsi U MHOTOTPaHHUKOB. MHOTOI'PaHHUK, OTTHCaHHBIN
okoJsio cdepsl; chepa, BliMCaHHasi B MHOTOTPAHHUK, WU TeJI0 BpallleHusl.

[Torsitue 06 06bémMe. OCHOBHBIE CBOMCTBA 00HEMOB Tes1. Teopema 06 00bEMe
MIPSIMOYTO/IBHOTO  Mapasijiefienidriefia M CheAcTBUs u3 Heé. OO0BEM ILWIMHJDA,
KoHyca. O6béM 111apa U 1ioiazib Cepsl.

[Togobubie Tena B mpocTpaHcTBe. COOTHOIIEHHST MEXIy TUIOLIAAsIMU
ToBepXHOCTel, 00bEMaMu TTOA0OHBIX Te.

Ceuenus uIMH/Ipa (TapaienbHO U MepIrieHAUKYIsIPHO 0CH), CeueHHst KOHyca
(mapasisiesibHOe OCHOBaHUIO U MPOXO/siljee uepe3 BepIIrHY), CeueHus 1iapa.

BeKTopbI M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha IJIOCKOCTH U B rpocTpaHcTBe. Crio)KeHre 1 BblUMTaHHe BEKTOPOB.
YMHO)XeHHe BeKTOpa Ha uMciio. Pa3no)keHue BeKTopa IO TPEM HeKOMITIaHapHbIM
BekTOopaMm. [IpaBwio mnapamnenenunefa. PellleHue 3ajau, CBSI3aHHBIX C
rpuMeHeHrWeM TIpaBW/I JIeMCTBUM C BeKTOopaMmu. IIpsiMoyrosibHas —cucTeMa
KoOp/iuHaT B TipocTpaHcTBe. KoopauHaThl BekTopa. IIpocTeiimue 3ajauu B
KOOpAMHATaxX. YToa Mexay BekropaMu. CKassipHOe TMpouM3Be/leHHe BeKTODOB.
Bblunic/ieHWe yri0B MeX/y TIPSIMBIMU U TIJIOCKOCTSIMU. KOOp/JMHAaTHO-BEKTOPHbIN
MeTO/i TIPU pellleHUY TeOMeTPUUeCcKUX 3ajau.



INTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE pe3ynbTaTbl OCBOEHUs] TIporpaMMbl y4yeOHOTO mpeaMeTa
«MartemaTHKa» XapaKTepU3yTCS:

I'paxxpanckoe BocriuTaHue:

c(OpMHUPOBAHHOCTHIO TPAXKIaHCKOM MO3UI[MK 00yYarolerocsi Kak akTUBHOT'O
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.

ITaTpuoTuyeckoe BOCIIUTAHME:

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
3aKOHOMEpPHOCTeM, 00bEeKTOB, 3a/iau, PelleHrH, pacCy»K/IeHH; BOCIIPUMMUHBOCTBIO
K MaTeMaTUueCKHM acreKTaM pa3/uYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPDOBAaHHOCTbI) YMEHUSI TPUMEHSATb MaTeMaTU4YeCKue 3HaHUs B
WHTepecax 3/[0pOoBOro 1 6e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOLLIEHUS
K CBOEMY 3[I0POBBIO (3/10pOBOe TMHTaHHe, COA/laHCUPOBAHHBIM PEXKUM 3aHSATHU U
OT/IbIXa, peryJisipHasi pusnueckasi akTUBHOCTbD); (hM31MUeCKOro COBepIlIeHCTBOBaHUS,
TPY 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBHOM [eSITeTbHOCTHIO.

TpyAoBoe BociuTaHMe:

TOTOBHOCTBIO K TPY[Y, OCO3HaHWEM I[eHHOCTH TPYZO/IO0Us; WHTEpecoM K
pa3uuyHbiM  cepaM  TPOQeCCUOHA/NIbLHON  esTeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPHUIOKeHWSIMH, YMeHHeM COBepIliaTh OCO3HAaHHBIM BBIOOD
Oyaymieii mipodeccud W peanM30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIE TIIaHbI;
TOTOBHOCTBIO W CIIOCOOHOCTRIO K MareMaTUueCcKoMy O00pa3oBaHUI0 U
camMoobpa3oBaHUI0 Ha TIPOTSDKEHUM BCel JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acCTHIO B PellleHNH NMPAaKTUUeCKUX 3a/lauy MaTeMaTU4eCKOW HarpaBIeHHOCTH.

JKO0/IOrHnYecKoe BOCIIUTaHue:



Cc()OpPMUPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYpbl, [MOHMMAaHWEM BJIUSIHUS
CoLMa/lbHO-9KOHOMUYEeCKUX MPOLIeCCOB Ha COCTOsSIHWE MPUPOAHON U COL[MabHOMN
cpeAbl, OCO3HaHWeM TJio0a7bHOrO  XapakTepa 9KOJOTMYeCKMX Mpobem;
opveHTal[ieli Ha MpUMeHeHHe MaTeMaTUueCKMX 3HaHWM [ pellieHusl 3aj/jau B
00J1aCTH OKpY>Katollleid cpe/ibl, TVIaHUPOBAHUS TIOCTYITKOB U OIIeHKHU UX BO3MOXKHBIX
MOC/IeICTBUM /1Sl OKPY>KaroLLel Cpe/ibl.

IleHHOCTH HAYYHOT0 MO3HAHMSA:

Cc(pOpMUPOBAHHOCTbID MHPOBO33pPEHHS], COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKW ¢  OOIIIECTBEHHOW TIPAKTHK{, ITOHWMMaHUEM
MaTeMaTUueCcKoil HayKu Kak c(epbl uesioBeUeCKOil [eATelbHOCTH, 3TaloB eé
pa3sBUTUST U 3HAUMMOCTU [/l PA3BUTUS LIMBWIM3ALMK; OBJafleHUEeM SI3bIKOM
MaTeMaTUKU M MaTeMaTH4yeCcKOW KY/JIbTypOll KaK CpeJCTBOM TO3HaHUSI MUPa;
TOTOBHOCTBIO OCYLIECTBJ/IATb TPOEKTHYH) U HCC/Ie[0BaTe/bCKYO JesTe/IbHOCTb
VHJVBU/Iya/lIbHO U B TPyIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTanpeiMeTHBIe pe3y/IbTaThl OCBOEHHUs IPOrpaMMbl YUueOHOIro IpeameTa
«MareMaTuka» XapaKTePU3YIOTCS OBJIa/IeHEM YHUBEPCaTbHBIMU
nosHagamesabHbIMU  OeliCmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/bHbIMU pe2ysiIMUBHbIMU OelicCmeusiMu.

1)  YHuugepcanbHble  no3HaeamesbHble  Oelicmeusi,  obecneuusarom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI  OKpydXcawwe20  Mupd;  NpuMeHeHue  /102UYecKUux,
uccnedoeamebCKux onepayutli, ymeHuli pabomamsb ¢ uHgopmayueti).

Ba3oBble loruyecKue JeiCTBHs:

e BBISIBJIATL 1 XapaKTepH30BaTh CYII|eCTBEHHBIE MMPHU3HAKHA MaTEeMaTHUeCKHUX
00BEKTOB, TIOHSITHM, OTHOIIEHHH MeXAY IOHSATHAMH; (OPMYIHMpPOBATh
orpefie/ieHWs]  TIOHSITWM;  YCTaHaB/IMBAaTh  CYIIECTBEHHBIM  ITPU3HAK
K/accu(uKalid, OCHOBaHUs Jjsi 00OOIeHHSI M CpaBHEHWs, KPUTePUH
TTPOBOMMOTO aHa/IM3a;

e BOCIPWUHUMATh, (OPMY/JHMpPOBaTL MW  IpeoOpa3oBLIBATh  CYXKAEHHS:
yTBEPAUTE/IbHbIE W OTpHUIlaTe/bHble, eAUHUYHbIE, YaCTHbIe U OOIIHe;
YCJIOBHBIE;

e BBISIB/IATH  MaTeMaTHMUeCKHWe  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
nmpoTvBopeurss B (akTaX, AAHHBIX, HAOMIOZIEHUSIX U YTBEpPKIEHUSX;
rnpeajiaraTb KpUTepuu AJis1 BbISABJIEHUS BHKOHOMEPHOCTEﬁ " HpOTHBOpeqHﬁ;

e leJlaTh BBIBOJBI C HCIT0/Ib30BAaHWEM 3aKOHOB JIOTWKH, A€NYKTHUBHBLIX U
WHAYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IIOUeHUH 110 aHaIOTUH;

e TIPOBOJUTH CaMOCTOSITE/TbHO Jl0Ka3aTenbCTBA MaTeMaTUUeCKHUX
yTBepKAeHUH (TIpsiMble U OT TIPOTHUBHOTO), BHICTPAaWBaTh apryMeHTAIHIo,
NIPUBOJUTE TIPUMEpPbl W KOHTPIPHUMEpPhI; 00OCHOBBLIBaTH COOCTBEHHBIE
CYKZIeHUsI 1 BBIBO/IbI;



BbIOMpaTh criocob pereHus yueOHOM 3a7jauM (CpaBHMBATh HECKOJBKO
BAapMAHTOB peIlleHys, BbIOMpaTh Hanboyiee TMOAXOASIIUNA C YUYETOM
CAaMOCTOSITE/TLHO BBIZIe/IEHHBIX KPUTEPHEB).

Ba3oBbie ucciegoBaTe/1bCKie JeMCTBUS:

HCTI0/Tb30BaTh BOIIPOCHI KaK HMCC/IeZI0BaTeIbCKUH MHCTPYMEHT MO3HaHUS;
copMy/IIpOBaTh BOIIPOCHI, (HUKCHPYIOI[HEe TIPOTHBOpeUre, Mpobiemy,
yCTaHaB/IMBaTb HWCKOMOe U  JlaHHoe, (OpPMHPOBATb  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITE/TEHO CTITaHUPOBAHHBIM 9KCIIePUMEHT,
MCC/ieflIoBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTell MaTeMaTh4yecKoro
00beKTa, sIB/IeHHS, TIPOI[eCCa, BBLISBJIEHWIO 3aBUCHMOCTEH MKy
00BeKTaMH, SIBJIEHHSIMU, TIPOL[eCCAMU;

CaMOCTOSITe/TLHO (hOPMY/TMPOBaTh 00001IIeHNsT ¥ BBIBOAIBI 110 pe3y/bTaTaM
MPOBE/IEHHOTO HAOJIFOZIeHUs, WCC/IeIOBaHKs, OLIEHWBATh [OCTOBEPHOCTH
TOJTyYeHHBIX Pe3y/IbTaTOB, BEIBOIOB U 0000IIIeHHH;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIPOLeCCa, a TaKXKe BbIJBUTATh
TIPe/ITI0/I0’KEHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uapopmanmeii:

2)

BBISIB/ISATh AeuLuThl MH(OPMaLUH, JAHHBIX, HeOOXOUMBIX [I/I1 OTBeTa Ha
BOIMPOC U JJIs pellleHus 3a/jaul;
BbIOMpaTh  MHQOpPMAaLMI0O U3  HCTOYHMKOB  DPA3/IMYHbIX  THIIOB,
aHa/IM3UpoBaTh, CUCTEMATU3UPOBaTb U WHTEPHPeTUPOBaTh UH(POPMALMIO
pas3UUHBIX BUZIOB U (DOPM IIpe/iCTaB/IeHNUs];
CTPYKTYPUPOBaTh MH(OPMAaLMIO, MPe/CTaB/IsATh €€ B pa3IUuHbIX (PopMax,
WJUTFOCTPUPOBATh Tpaduuecky;
OLIeHUBaTh HaJE&KXHOCTh vH(pOopMaLumn 1o CaMOCTOSTe/IbHO
Cc(hOpMy/TMPOBAHHBIM KPHUTEPHSIM.

YHueepcanbHble  KOMMYHUKamueHble Oelicmeus, obecneyugarom

chopMUPOBAHHOCMDb COYUA/IbHBIX HABLIKOB 00YUarOUUXCH.
Oo1enmue:

BOCIIPUHUMATh U (POPMY/IUPOBATh CY’K/|€HHUsI B COOTBETCTBUM C YCIOBUSIMU
U 11e/IIMH OOII[eHUS; ICHO, TOUHO, TPaMOTHO BBIPa’KaTh CBOIO TOUKY 3PeHHs
B YCTHBIX U MMChbMEHHBIX TEKCTax, /aBaTh TOSICHEHUS M0 XO/Yy pelleHus
3a/lauM, KOMMEHTHUPOBATh MOTyUeHHbI pe3y/bTar;

B X0Zie 00Cy>kaeHus 3a/jaBaTh BOIIPOCHI TIO CyI[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMoi 3a/jauM, BbICKAa3bIBaTh W/, HaljeJIeHHbIe Ha TIOMCK
pellleHUsi; COTOCTaB/IsATb CBOWM CYXK/JEHUS C CYXAEHUSIMU JIPYTUX
YUaCTHUKOB AMaora, oOHapy)XMBaTh pa3/idiuve U CXOJCTBO TO3ULIWM; B
KOppeKkTHOU (popMe hopmy/ipoBaTh pa3HOTIacusi, CBOU BO3Da’KeHUS;
Mpe/CTaB/AATb  pe3y/bTaTbl  pellleHus  3ajaud,  SKCIIepUMEeHTa,
MCCJIeJOBaHMSI, IPOEKTA; CAMOCTOSITe/TbHO BLIOMPATh popMaT BLICTYTUIEHHS
C y4€TOM 3a7iau TIpe3eHTal ¥ 0COOeHHOCTeN ayAUTOPUH.

CoTpyaHuyecTBoO:



e TIOHMMAaTh U UCIIOIb30BaTh MPEUMYILLeCTBA KOMaHJHOW U UHAUBUAYaTbHON
paboThl MpHU pellleHWH y4eOHBIX 3a/lay; MPUHUMATh 1ieJib COBMECTHOU
JesiTeIbHOCTH, — TIJIAHUPOBAaTh ~ OpraHU3alldi0  COBMECTHOM  paboThl,
pacripefiesiiTh BUABI pabOT, [JOrOBapuBaThCs, OOCYKIAaThb TIpPOL[eCC U
pe3yJibTaT paboThl; 00001IaTh MHEHUST HECKOJILKUX JTHO/IeH;

e YYacTBOBATh B IPYMIOBBIX hopMax paboThl (00CyKAeHusi, 0OMeH MHEeHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBIMOJHATH CBOK YacThb pabOThl U
KOOPZVHUPOBATh CBOU JIeMCTBUS C [PYTUMU UleHaMU KOMaH/Ibl; OLleHUBaThb
KauecTBO CBOEro BKjaja B OOImMI TIPOAYKT TIO KPUTEPUsIM,
c(opMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/|eHCTBUSI.

3) YHueepcaibHble pe2yasimueHble Oelicmausi, obecneuusarom hopmuposaHue

CMbIC/A108bIX YCMAHOBOK U HCU3HEHHbIX HA8bIKOB8 AUYHOCTU.

Camoopranusanus:

e COCTaBJISITh IJIaH, aITOPUTM DeLleHUs 3a/jauu, BbIOUpaTh Criocob pelleHUs
C YUETOM UMEIOIIUXCSI PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMH,
apryMeHTHPOBAaTh U KOPPEKTUPOBaTh BaPUAHTHI pellleHni ¢ YUETOM HOBOM
MH(pOpMaLK.

CaMOKOHTPOJ/IB:

e B/aJeTh HaBbIKAMU TI03HABATe/JbHOM pequieKCMM KakK OCO3HaHHs
COBepIlIaeMbIX J€MCTBUM Y MBICIUTENbHBIX MPOLIECCOB, UX pPe3y/bTaToB;
B/Ia/IeTh CII0CO0amMU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOLiecca U pe3y/ibTaTa
pellieHus1 MaTeMaTUYeCcKou 3a/1auy;

e TIpeJBUJETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb IIPY PelleHnH 3a/jauH,
BHOCHUTb KOPPEKTHBHI B JleATe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/NBCTB,
JAHHBIX, HaliZIeHHBIX OIMUOOK, BBISB/IEHHBIX TPYAHOCTEM;

e OLIEHHMBaTh COOTBETCTBUE pe3y/bTaTa Leu W YCJIOBUSM, OOBSCHATH
MPUYMHBI TOCTW)KEHUS WU HeJOCTW)KeHUs] pe3y/bTaTOB [lesATe/IbHOCTH,
HaXOAWUTDb OIIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

OmnepupoBaTh MOHSATUSAMU: TOUKA, MIPsiMasi, TIOCKOCTb.

[TpuMeHSITb aKCMOMbI CTepeOMETPUM U C/e/ICTBUS W3 HUX TpPU pellieHun
reoMeTpUUeCcKUx 3ajadu.

OnepupoBaTh MOHATUSIMU: Tlapajlyie/TbHOCTh U MepIeHAUKYISIPHOCTD MPSMbIX
U TJIOCKOCTeH.

KnaccuduiipoBath B3aMMHOE pacrojiokeHre TIPSIMBbIX M TIJIOCKOCTeM B
TPOCTPAHCTBe.

OrneprpoBaTh TOHSTUSIMU: ABYTPaHHBIM YroJy, TpaHHd [IBYrPaHHOIO VIJIa,
pebpo ABYTrpaHHOTO yrJjia; JUHEWHBIM yroJl ABYTPAHHOIO yIJa; rpaflyCHas Mepa
JIByrPaHHOTO yTJIa.



OneprpoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYK/IbIA W HEBBITYK/IbIN
MHOTOT'PaHHUK, 3/IeMeHTbI MHOTOTpaHHHKaA, MPaBU/IbHbIN MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTPDAaHHUKOB (MMpaMufia; TMpU3Ma,
TIPSIMOYTOJTBbHBIN Mapasienenuriesi, Kyo).

KnaccupunypoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpass ~ OCHOBaHWS  [JiA
Kiaccudukaiyy  (BbITIYK/Ible W HEeBBLIMyK/ble MHOTOTPAaHHUKH; TIPaBU/IbHbBIE
MHOTOT'PaHHUKHU; TIPSIMble U HaK/IOHHBIe MPX3MbI, Tlapasliesienumne/ibl).

OneprpoBaTh MOHATUSMU: CEKYIasi IOCKOCTb, CeUeHe MHOTOTPaHHUKOB.

OOBSICHITD TIPUHLUIIBI TIOCTPOEHHSI CeUeHUM, UCTIONb3Ysl METOZ, CIe/[OB.

CTpouth CeueHUsI MHOTOTDAaHHUKOB METOJOM  CJIe[IOB,  BBITIO/HSTh
(BBIHOCHBIE) TIJIOCKHE UYepTeXKW W3 PHUCYHKOB MPOCTHIX OOBEMHBLIX (DUTyp: BU[,
CBepxy, COOKy, CHU3Y.

PeliaTh 3a/jaur Ha HaXOXKJeHUe reoMeTpUYeCKUX Be/TMUMH 1o obpasijam uiu
aJropuTMamM, TIpUMEHSII W3BeCTHble aHa/JMTHYeCKHe MeTOZAbl TIPU pelleHun
CTaHJJaPTHBIX MaTeMaTHYeCKMX 3a/lau Ha BBIUMC/IEHHE PACCTOSTHUM MeXXIY JBYMS
TOUKAaMW, OT TOUKM [0 TPSIMOM, OT TOYKH [0 TUIOCKOCTH, MEXIY
CKPeLHBaOLUMUCS TIPSIMbIMH.

Permiath 3aziauy Ha HaxOK7eHWe reOMeTPUUYeCKUX BeJIMUMH 110 00pa3ijaM win
aJiropuT™MamM, TpUMeHsii W3BeCTHble aHa/JMTHUYeCKue MeTOZbl TIpDU pellleHun
CTaHJAPTHbIX MaTeMaTHYeCKMX 33/ad Ha BbIYMC/IEHHWE YIJIOB  MeXAY
CKPELL[MBAOLUMUCS  TIPSIMBIMH, MEXJy TMpsSIMOM U  TJIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMU, [IBYTPaHHbBIX YIJIOB.

Bbruncasite 00b€MbI U TI/IOIIAIA TIOBEPXHOCTeH MHOTOIPaHHMKOB (TIpH3Ma,
nMpaMu/ia) ¢ IpuMeHeHreM (POPMYJT; BEIUKMC/ISTE COOTHOLLIEHUS MeX/1Y TUIOIIaIsIMU
ToBepXHOCTel, 00bEMaMu TTO0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh TMOHATUSIMH: CHMMETpPHsI B TIPOCTPAHCTBe; II€HTP, OCb W
TJIOCKOCTh CUMMETPUU; 1IeHTP, OCb U TIJIOCKOCTh CUMMETPUU (PUTYPBI.

V3Bnekatb, IpeoOpa3oBbIBaTb W WHTEPHPETHPOBAaThH HH(OPMALUIO O
MPOCTPaHCTBEHHBIX TeOMeTPUUeCKUX (urypax, Mpe/iCTaB/eHHYI0 Ha uepTe)kax U
PUCYHKax.

[TpumeHsITh reoMeTpUueckue hakThbl /17151 pellieHus1 CTepeoMeTpUUeCcKUX 3a/iay,
TIpe/inoJiaratoliX HeCKOJIbKO 111aroB pellieHus], eC/Iu YCI0BYs IPUMeHeHH s 3a/jaHbl
B SIBHOU (popMe.

[TpumMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIE  CpeJCTBa W 3JeKTPOHHO-
KOMMYHHKAI[MOHHbIE CUCTEMBI MPY PellleHUU CTepeoMeTpUUeCcKUx 3aau.

[TpuBOAUTHL TIpUMeEpbl MaTeMaTHUeCKHWX 3aKOHOMEPHOCTeld B MpUpofie U
JKWU3HH, pacrio3HaBaTh MPOsiB/IeHUe 3aKOHOB FeOMeTPUU B UCKYCCTBe.

[TpyMeHSATL TIO/lyYeHHbIe 3HAHWS Ha TPaKTHKe: aHAIM3UPOBaThb peasibHbIe
CUTyal[ii W TIPUMEHSITb W3yueHHble TIOHATHS B TMpOLecce TIOMCKA PpelleHus
MaTeMaThuueCckKd CGhHOpPMYy/IUpPOBaHHON TIpo0/ieMbl, MO/Ie/TMPOBaTh peasbHbIe
CUTyal[iM Ha $3bIKe T'eOMeTpPHM, WCCIefloBaTh TIOCTPOeHHble MOJenu C
WCTI0/Tb30BaHHeM TeOMeTPUUeCKHX TOHSATHI U TeopeM, aririapara aareOphbl; peliaTh
TIpaKTUUeCKUe 3a/lauM, CBsI3aHHbIe C HAXOXKJeHHUeM reoOMeTPUUeCKUX Be/TMUKH.



11 K/TACC

OneprpoBaTh TMOHSATUSIMU: LWIMHPUUECKass TIOBEPXHOCThb, 0Opa3yroiiye
LATUHAPUYECKOM MOBePXHOCTH; [TUIUH/IP; KOHUUeCKasi TOBePXHOCTh, 00pa3ytoiiye
KOHMYeCKOM TTIOBePXHOCTH, KOHYC; C(pepruecKasi TOBEPXHOCTb.

Pacnio3HaBaTh Tesa BpailieHus (LUIUH/IP, KOHYC, cdepa U 11ap).

OOBSACHATDL CTIOCOOBI TIOTYUeHUS TeJT BPall[eHUS.

KrnaccuduiipoBaTh B3auMHOe pacriosioykeHue chephbl U TI0CKOCTH.

OmnepupoBaTh TMOHSATUSMU: 111aDOBOM CErMeHT, OCHOBaHHWe CerMeHTa, BbICOTA
CcerMeHTa; I11apOBOM CJIOM, OCHOBaHWeE I1apOBOI'0 CJIOSs, BLICOTA IIapOBOI0 CJIOS;
11apOBOM CEKTOP.

Bbrunciaste 00bEMBI UM TUIOIIAAM  TIOBEPXHOCTEM Ten  BpallleHus,
reoMeTpUUeCcKUX TeJl C TipuMeHeHreM (hopmy..

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BITMCAHHbIN B C)epy U OMMCaHHbIM
0K0J10 cpephl; cepa, BriMcaHHasi B MHOIOTPaHHMK WJTH TeJI0 BpallleHUsl.

BLIUMCSTE COOTHOIIIEHUS] MeXKIy TLIOL[aZsiMM TIOBEPXHOCTeM U 00bEéMaMu
MOI00HBIX Te.

M306paxkatb u3yuaemble (PUTYpbl OT DYKU U C TIPUMEHEHWeM IIPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BbITIOTHATE (BBIHOCHBIE) TIJIOCKHE UePTeKH U3 PUCYHKOB MPOCTBIX 00bEMHBIX
¢buryp: Buz cBepxy, cO0OKy, CHH3Y; CTPOUTh CeueHUsI TeJl BpPall[eHusl.

M3Bnekatb, HWHTEPIPeTUPOBaTL U TpeoOpa3oBbIBaTh HH(OPMALIUIO O
MPOCTPaHCTBEHHbIX T€OMETPUYECKUX (PUrypax, MpeJCTaB/JeHHYI0 Ha yepTekax U
PUCYHKax.

OnepupoBaTh MOHSITUEM BEKTOP B IIPOCTPAHCTBE.

BbINO/IHATE ~ IEMCTBUSL  C/I0)KEHUSI BEKTOPOB, BBIYMTAHUSI BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 0ObSICHITh, KAKUMU CBOMCTBaMH OHU 00/1a/1at0T.

[TpuMeHSITh TIPaBU/IO TIapaslieienurea.

OmnepupoBaTh MOHATUSIMU: [IeKapTOBLI KOOP/JMHAThLI B POCTPAHCTBE, BEKTOP,
MO/Iy/lb BEKTOpa, paBEHCTBO BEKTOPOB, KOOpAWHAThl BEKTOpa, YTol MeXAy
BEKTOpaMH, CKaJ/isIpHOe TIpou3Be/ieHre BeKTOPOB, KOJITMHeapHble Y KOMIL/IaHapHbIe
BEKTOPBI.

HaxouTb CyMMy BEKTOPOB U TIPOM3Be/ieHHe BEeKTOpa Ha YMC/I0, YTOT MEXAY
BEKTOpaMH, CKa/isipHOe TIpou3Be/leHHe, packKiajblBaTh BEKTOp 10 [JIBYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B /IeKapTOBOM CcUCTeMe KOOp/JMHaT.

[TpumeHsITh reoMeTpUueckue (hakThbl /17151 pellieHus1 CTepeoMeTpHUUeCKUX 3a/iay,
Tripe/iro/iaratoIiuX HeCKO/IbKO 111aroB pellieHusl, eC/IU YCI0BUS IPUMeHeHUs 3a/laHbl
B SIBHOU (popMe.

PemiaTh mpocTeliliive reoMeTpuueckue 3aJjauM Ha TMpHMeHeHUWe BeKTOPHO-
KOODP/IMHAaTHOT'O MeTOo/a.



Pemarbs 3ajjauM Ha /[l0Ka3aTeJbCTBO MarTeMaTHYeCKUMX OTHOLLIeHUM U
HaxoXk/leHHe reoMeTPUUeCKUX BeJTMUMH 1Mo obpasiiaM WM aJropuTMam, NpruMeHsis
V3BECTHbIE METO/bI NP PELLeHHH CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/au.

[IpumeHsITb  TMpOCTellllMe TpOrpaMMHbIE  CpeJCTBa W 3J€KTPOHHO-
KOMMYHHKALIMOHHbIE CUCTEMBI IPY PeLlIeHNH CTepeOMeTPUYeCKUX 3a/1au.

[TpuBOAUTL TpUMeEpbl MaTeMaTMYEeCKHWX 3aKOHOMEDHOCTeW B MPUPOJe M
JKV3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMETPHH B UCKYCCTBe.

[IpuMeHSTh TOy4YeHHble 3HAaHUSI Ha TpAaKTHKe: aHaJIU3MpOBaTh peasibHbIe
CUTyallMd ¥ TPUMEHSTb W3yYeHHble TMOHATUS B IMpOLIecCe IOMCKa pelleHust
MaTeMaTHueCcKd CQOpPMyIUpPOBaHHOW TIpobeMbl, MO/eMMpOBaTh peasbHbIe
CUTyallUh Ha fA3bIKe TeOMeTpUH, WCC/Ie[0BaTh I[IOCTPOEHHbIE MOJENU C
WCTI0/Ib30BaHKEM reoOMeTPUUYeCKUX TIOHSATHM U TeopeM, afrapaTa aaredphbl; peliaThb
TpakTUYeCKHe 3a/lauy, CBS3aHHbIe C HAXO0XX/|eHMeM reOMeTpPUYeCKUX BeJTMYUH.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KV/IACC
KoinuyecTrBo yacoB DJIeKTPOHHbIE
Ne HaumveHoBaHMe pa3/je/ioB U Kourpobusie | TIpakTHuecKHe (yudposBbie)
n/n | TeM NporpamMmsl Bcero o0pa3oBarTe/IbHbIE
paboThI padoThI
pecypchl
1 BBejieH1e B cTepeoMeTpHIO 10
[IpsimMbIe U TIJIOCKOCTH B
’ TIPOCTPaHCTBe. 12 1
[TapasnnensHOCTh MPSAMBIX U
TJIOCKOCTeM
3 [TeprieHAUKYJISPHOCTD 12
MPSIMBIX U MJIOCKOCTEMN
4 Yl Mmexxay npsiMbIMU U 10 1
TJIOCKOCTSIMU
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOT'PaHHUKOB 9 1
7 IToBTOpEHME: CeuenHus, 4 1
PacCTOSTHUS U YTJIbI
OBHIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOI'PAMME




11 K/TACC

HarnMeHonamme Ko/muecTBo yacos D/IeKTpOHHbIe
Ne (upoBbie)
pas/iesioB U TeM Kontponbubie | IIpakTHueckue
n/n Bcero o0pa3oBare/ibHbIE
MPOrpaMMblI padoThI padoThI
pecypchbl
Tesna BpaleHus 12
2 OO0BEMBI TENT 5 1
BekTops! 1
3 KOOp/JVHATHI B 10 1
TPOCTPAHCTBE
IToBTOpEHMeE,
4 0600111eHue, 7 1
CUCTeMaTH3aLus
3HaHUM
OBIIEE KOJIMYECTBO 34 3 0

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTpoibHbie
padoThI

IIpakTHUYecKue
padoThI

Jara
U3yUYeHus

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBare/IbHbIE

pecypchbl

OCHOBHBIe TIOHATHS
CTepeoMeTpUM: TOUKa, IpsiMasi,
TJIOCKOCTh, POCTPaHCTBO.
[TpaBwsia n306pakeHUst Ha
pUCYHKax: n300pakeHUst
MJIOCKOCTEH, Mapas/ie/bHbIX
MPSIMBIX (OTPe3KOB), CepeHbI
oTpe3Ka

IToHATHA: NTepeceKaroLecs
IIJIOCKOCTH, ITepeceKaroliecs
IpsAMasi U IJIOCKOCThb

ITonsiTHs: TIepecekaroLecs
IIJIOCKOCTH, TepeceKaroluecs
rpsiMasi v IJI0CKOCTh

3HAKOMCTBO C
MHOTOIPaHHUKaMU,
1300pakeHre MHOTOTPaHHUKOB
Ha pUCYHKax, Ha
MPOEKLMOHHBIX YepTerKax

HauasbHble cBefieHUs 0 Kybe 1
nipamMu/jie, UX pa3BéPTKU U
Mogenu. CedueHust
MHOT'OTPDaHHUKOB

HauasnbHble cBefieHUs 0 Kybe U




nvpamMuze, ux pasBépTku U
mogeu. CeueHust
MHOI'OIPaHHUKOB

[ToHsaTHe 00 aKCHOMaTUUYECKOM
MOCTPOEHUU CTePEOMEeTPHUH:
AKCHOMbI CTEPEOMETPUH U
C/IeJCTBUS U3 HUX

[ToHsaTHe 00 aKCHOMaTUYECKOM
MOCTPOEHUU CTePEOMEeTPHH:
AKCHOMBI CTEPEOMETPUH U
C/IeJCTBUS U3 HUX

IToHaTHe 00 aKCHMOMaTUYECKOM
MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
C/IeJCTBUS U3 HUX

10

[ToHsaTHEe 00 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

11

BsanmHoe pacrionokeHue
MIPSIMBIX B [IPOCTPAHCTBeE:
repeceKarolmecs,
rapasijie/ibHble U
CKpellMBaroLyecs IpsMble

12

[TapasienbHOCTB NPAMBIX U
TJIOCKOCTEH B POCTPaHCTRBeE:
Trapasijie/ibHble TNpsiMble B
IPOCTPAHCTBe; Iapasiie/lbHOCThb
TPEX TMPAMBIX

13

[TapanienbHOCTb MPSIMBIX U
TJIOCKOCTEM B POCTPaHCTBeE:




[TapanienbHOCTE NIPSIMOU U
IJIOCKOCTH

14

YT/1bl € COHaIpaB/IeHHbIMU
CTOpPOHaMHU

15

Yron Mexxay nNpsiMbIMU B
MPOCTPaHCTBe

16

Yron Mexxay npsiMbIMU B
MIPOCTPaHCTBE

17

[TapanienbHOCTh TJIOCKOCTE:
rapa’suiesibHble TIIOCKOCTH

18

CBoiiCTBa napasienbHbIX
MJIOCKOCTeN

19

[Tpocrenmne
MIPOCTPaHCTBeHHbIe (HUTYPHI Ha
TJIOCKOCTH: TeTpaszp, KyoO,
Triapasiiesnernures

20

[TocTpoeHue ceueHun

21

[TocTpoeHue ceueHuM

22

KonTponbHast paboTa 1o Teme
"[IpsiMmble ¥ TIJIOCKOCTU B
nipoctpaHcTBe. [lapasnensHOCTh
MPSIMBIX U MJIOCKOCTeM"

23

[TeprnieH UKy ASIPHOCTD MPSIMOM
Y TUIOCKOCTH:
TMepreHIUKYyIsIpHbIe TIPsIMbie B
MPOCTPaHCTBe

24

[Tpsimble mapasnienbHble U
repreH/IUKyIsipHble K
MJIOCKOCTH

25

HPHMBIE Mmapa/iiejbHbIe U




neprieH UKy IspHble K
IJIOCKOCTH

26

ITpu3sHak neprieH uKy/ISpHOCTH
MPSIMOM U TJIOCKOCTH

27

[Tpu3sHak nepreH UKy ISIpHOCTH
MIPSIMOU Y TUIOCKOCTH

28

Teopema o nipsimoit
TepreHIUKY/ISIPHOM TJIOCKOCTH

29

Teopema o TipsimMOit
TneprieHAUKYISIPHOMN TII0CKOCTH

30

Teopema o nipsimMoit
TneprieH/IMKy/IspHOM MJI0CKOCTH

31

[TeprieHJUKYSIP ¥ HAKTIOHHBIE:
paccTosiHue OT TOYKH /10
TIJIOCKOCTH, PAaCCTOSIHUAE OT
TMPSIMOH 710 TIJTIOCKOCTH

32

[TeprieH UKy /P ¥ HAK/IOHHBIE:
paccTosiHue OT TOYKH /10
TMJIOCKOCTH, pacCTOSIHUE OT
MPSIMOM 710 TIJIOCKOCTH

33

[TeprieH UKy IIp ¥ HAK/IOHHBIE:
paccTosiHue OT TOYKH /10
TMIJIOCKOCTH, pacCTOSIHUE OT
MPSIMOM 710 TIJIOCKOCTH

34

[TeprieH UKy P ¥ HAK/IOHHbBIE:
paccTosiHue OT TOYKH /10
TMJIOCKOCTH, pacCTOSIHUE OT
MPSIMOM /10 TJIOCKOCTH

35

YT/Ibl B IPOCTPAHCTBe: yroJ
MeXy IPSIMOM U IJIOCKOCTBIO




36

[ByrpaHHbIN yroJ, TUHEHNHbIN
yTroJ1 IByTPaHHOrO yrJa

37

JIByrpaHHbIN yroJ, JTMHeNHbIN
yT0J1 IByTPaHHOrO yTJa

38

[TeprieHAVKYISPHOCTD
MJIOCKOCTeN: MPU3HaK
TNeprieHIMKYISIpHOCTH IBYX
TIJIOCKOCTeN

39

[TeprieHAVKYISIPHOCTD
MJIOCKOCTEN: MPU3HaK
NeprieHIUKYISIpHOCTH [IBYX
TIJIOCKOCTeN

40

[TeprieHAVKY/ISIPHOCTD
MJIOCKOCTEN: MPU3HaK
TNeprieHIUKYISIpHOCTH [IBYX
TJIOCKOCTeN

41

Teopema o Tpéx
repreHuKyasipax

42

Teopema o Tpéx
reprieHAuKY/Ispax

43

Teopema o Tpéx
TepreHuKyasipax

44

KoHTponbHas paboTa o TeMam
"[lepnieHVKYy/IIPHOCTb MIPSIMBIX
Y TI0CKOCTel" U "YT/Ibl MeXAy
TPSIMBIMU Y TVIOCKOCTSIMHA"

45

[ToHATHE MHOTrOrpaHHUKA,
OCHOBHBIE 3/IeMeHTbI
MHOT'OTPaHHUKA, BBITYK/Ible U
HeBBIIYK/Ible MHOTOIDaHHUKU;
pa3BépTKa MHOIOIPaHHUKA




46

[Ipusma: n-yrosibHas pusMma;
I'PaHy M OCHOBAHUS [PU3MBI;
rpsiMasi U HaKJIOHHas! [IPU3MBI;
OokoBasi ¥ TIo/THas! IOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenuvnef,
TPSIMOYTO/TbHBIN
rapa’sijiesienumnes v ero
CBOMCTBA

48

[Tupamuza: n-yrosbHas
nvpamu/ia, rpaHu U OCHOBaHUe
npamu/bl; OOKOBast U MosIHast
TIOBEPXHOCTb NMUPaMU/bI;
TpaBU/IbHAs U yCeyéHHast
nvpamuzia

49

ITpaBU/IbHBIE MHOIOIPaHHUKU:
TIOHSITUE NPaBUIBHOTO
MHOT'OTpaHHMKA; MpaBU/IbHAast
rpu3Ma M NpaBU/IbHast
nvpamu/ia; IpaBUIbHas
Tpeyro/bHas nupamuza u
MIPaBWIBHBIN TeTpas/p; Ky0

50

ITpeacraBieHye o IPaBUIBbHBIX
MHOT'OIPaHHUKaX: OKTa3/Ip,
JIOJIeKasIp U UKOCasip.

51

CummeTpuUsi B TIPOCTPAHCTRBeE:
CUMMeTpPHsI OTHOCUTEJILHO
TOYKH, PSIMOM, TJIOCKOCTH.
OJIeMeHTbI CUMMETPUU B
nyMpaMu/iax,
napasiziesienuresiax,




MpaBUJ/IbHBIX MHOI'OTPaHHHUKAX

BriunciieHue 3/1eMeHTOB

52 MHOTOTPaHHHKOB: pébpa, 1
JMiarOHaJH, YTJIbl
[Tnoraas 60koBoOM
TIOBEPXHOCTH | TTOJTHOM
=3 TIOBEPXHOCTH npﬂMon/i TIPH3MBI, 1
TUIONIAZIb OCHOBAHHUIA, TeopeMa
0 OOKOBOI TTIOBEPXHOCTH
TIPSIMOM TIPU3MbI
[Tnommazb 60KOBOM
TIOBEPXHOCTU ¥ TIOBEPXHOCTH
54 TIPaBU/IbHOW MAPaMUBI, 1
TeopeMa O TI/IoIau OOKOBOM
TOBEPXHOCTU yCeUEHHOU
TIMPaMH/IbI
55 KoHTponbHas pabora 1o teme 1
"MHOrorpaHHUKN"
56 [MousiTHe 06 00BEME 1
57 OOBEM TTUPAMU/TBI 1
58 OO6BEM MPAMU/IBI 1
59 OO6BEM MPAMU/IBI 1
60 O0BéM nMUpamMupI 1
61 OOBEM TTPU3MBI 1
62 OO6BEM TIPU3MBI 1
63 O06BEM TPU3MBI 1
64 KoHTpospHast paboTa 1o Teme 1
"O6BEMBI MHOTOTPaHHUKOB'"
65 [ToBTOpEHME, 06006IIIEHHE 1




CcUCTeMaTr3alus 3HaHUM.
[TocTpoeHue ceueHuti B
MHOTOTpaHHUKe

66

[ToBTOpEHME, 0600IIEHNE
CcUCTeMaTH3alus 3HaHUM.
BbluriciieHre pacCTOSIHUM:
MeX/y IByMsI TOUKaMH, OT
TOUKHU [J]0 TIPSIMOM, OT TOUKHU 0
TIJIOCKOCTH, MeXy
CKPeIVBAIIIUMUCS TIPSIMBIMU

67

WToroBasi KOHTpO/IbHAsi paboTa

68

[ToBTOpEHUe, 0600IIeHe
cucTeMaTy3aLys 3HaHUM.
BrluriciieHue yriioB: Mexay
CKpellMBaroIIYMHUCS NTPSIMBIMH,
MeX/ly IPSIMOM U IJIOCKOCTBIO,
[IBYTPaHHBIX YIJIOB, YIJIOB
MeX[y MJIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUueHus

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa v 1ap: 1jeHTp,
paguyc, AvameTp;
TUIOLA/[b TTOBEPXHOCTH
cdepnl

BsanmHoe pacrionoykeHue
cdephl U MJIOCKOCTH;
Kacare/bHasi IJIOCKOCTb K

ctepe; ninoiaae chepsl

M306pakenue cdephl,
111apa Ha IVI0CKOCTH.
Ceuenus 1mapa

LunuHapuueckas
TOBEPXHOCTb,
obpa3ytorue
LIWJTUHAPUUE CKOU
MOBEPXHOCTH, OCh
LIW/TUH/IpUYeCKOH
TOBEPXHOCTH

HunuHap: ocHOBaHUA U
OoKoBast TIOBEPXHOCTD,
obpa3ytoliiasi U oCh;
rioiasb 60KoBOM 1
TOJTHOM TIOBEPXHOCTH

V300pakeHue LIUIUH/PA
Ha MJIOCKOCTU. Pa3BépTKa




unvHzapa. Ceyenus
LUIMHAPA (TJTIOCKOCTBIO,
Trapasuie/lkHOM Win
riepreHAuKYy/IsIPHONM OCH
LMIUH/PA)

Konunueckast ToBepxXHOCTS,
obpa3yoriye KOHHIeCKon
TIOBEPXHOCTH, OCh U
BepIlIMHA KOHUYeCKOU
TOBEPXHOCTH

Konyc: ocHoBaHue U
BepIllvHa, oOpa3yoias 1
0Cb; TIJTOM[aZIb OOKOBOM U
TOJTHOM TIOBEPXHOCTH

Y ceuéHHbBIN KOHYC:
obpa3yroIue 1 BbICOTa;
OCHOBaHUs1 U 6oKoBast
TOBEPXHOCTh

10

V300pakeHre KOHyCa Ha
TUIOCKOCTU. Pa3BépTKa
KoHyca. CeueHusi KOHyca
(n10CcKOCTHIO,
Trapasie/bHON
OCHOBaHHUIO, U
TJIOCKOCTBIO, TIPOXO/ASILeN
yepe3 BepIIUHY)

11

KombuHarws Tesn
BpaIlleHUs U
MHOT'OT'PaHHUKOB

12

MHororpaHHuk,
OTMCaHHBIN 0K0JI0 cdepsl;




cdepa, BriMcaHHasi B
MHOT'OTPaHHUK WU B TEJO
BpalleHusI

13

IMousaTre 06 00BEME.
OCHOBHEBIE CBOWCTBA
00BEMOB Ten

14

O0BéM LMMH/PA, KOHYyCA

15

OO0mBém 11apa ¥ 1I0111a1b
cdepnl

16

[Togo6HbIe Tea B
TIPOCTPaAHCTBE.
CoOOTHOLLIeHUS MeXIYy
TTOIIASIMU
TOBepXHOCTel, 00bEMaMU
MOZI00HBIX Tej

17

KonTtponbHast pabora o
TemaMm "Tena Bpaijenus" u
"O6bemsr Ten"

18

BexTop Ha I1/10CKOCTH U B
TIPOCTPAHCTBE

19

Crno>keHre ¥ BEIUMTaHHe
BEKTOPOB

20

YMHOXKeHue BeKTopa Ha
YUCJIO

21

Pasnoxenue BekTopa 1o
TPEM HeKOMIL/ITaHaPHbIM
BekTopaM. [IpaBumno
rapasuiesienuriesa

22

Pertienue 3aau,
CBSI3aHHBIX C
MpYMeHeHHeM TpaBUl




[IeCTBUM C BEKTOPaMH

23

IIpsiMmoyrosibHas cucrema
KOOpP/IMHAT B
NIPOCTPaHCTBe.
KoopauHate! BeKTOpa.
[Ipocreiiiiivie 3a/1auy B
KOOpJUHaTax

24

Yron Mmexay BeKTOpaMH.
CkasisipHOe npou3Be/eHue
BEKTOPOB

25

BrluriciieHne yriioB Mexzay
MPSIMBIMU M TJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN
MeTO/, TIPU pellleHrnr
reoMeTpUUYeCKUX 3azau

27

KonTtponbHast paboTa o
TeMe "BeKTopsl U
KOOp/JVHAaThI B
IpoCTpaHcTBe"

28

[ToBTOpEHMe, 0600IIeHe
Y CUCTeMaTU3aLusi 3HaHUH.
OcHoBHbIe GUTYPHI,
(akThl, TeOpeMbl Kypca
TUTaHUMEeTPUH

29

[ToBTOpEHMe, 06001IeHe
Y cUcTeMaTu3aLys 3HaHUM.
OcHoBHbIe GUTYPHI,
(axThl, TeOpeMbl Kypca
TJIaHUMEeTPUH

30

[ToBTOpEHUe, 00001IEHE
Y CUCTeMaTu3alus 3HaHWH.




3azsauy [IaHUMEeTPUHU U
MeTO/bl UX pelleHUs]

[ToBTOpEHUE, 06006IIIEHHE

31
3azsauy [IaHUMEeTPUHU U

METObI UX pellleHHa

Y CMCTeMaTu3alysl 3HaHUM.

[ToBTOpEHME, 06006IIIEHHE

32 OcHoBHbIe GUTYDHI,
(akTbI, TeOpeMbI Kypca
CTepeoMeTpuH

Y CHCTeMaTu3alysl 3HaHUM.

WTorosast KOHTpOJIbHAs

33 pabora

[ToBTOpEHUe, 00001IIEHE

34 o
U CrUCTeMaTH3allus 3HaHUK1

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34







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

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IO ®POBLIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU

MHTEPHET






