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IMOSACHUTEJ/IbHASA 3AIINCKA.

Paboure mporpaMMbl OCHOBHOT'O 00ITlero o6pa3oBaHUs 0 FeOMETPUM COCTaB/IeHbI
Ha ocHOBe DyH/IaMeHTa/NBHOTO siipa Cofiep)kKaHusi obiiero obpaszoBanust U TpeboBaHmil K
pe3yJ/ibTaTaM OCBOEHHsI OCHOBHOM 0011je06pa30BaTe/IbHOM TPOrpaMMbl OCHOBHOT'O OOIIIero
oOpa3oBaHus, mpe/jcTaBneHHbIX B @ezepasbHOM TrocyjapCTBeHHOM 00pa3oBaTenbHOM
cTaHgapTe 0o011ero obpa3oBaHusi. B HUX Tak)Ke YUUTHIBAIOTCS OCHOBHBIE WU U TIOJIOXKEeHHsT
[TporpamMmMbl pa3BUTHS U (OPMHUPOBAHUSI YHWBEPCATBHBIX YUueOHBIX JeMCTBUH Jist
OCHOBHOTO 00111ero 00pa3oBaHusl.

MaremaTika wWrpaeT BaXHYH pojb B oOmieli cucreme o6pa3oBanusi. Ho
MaTeMaTHKa B IIIKOJIe — He HayKa U layke He OCHOBA HayKH, a yueOHbIN TipeiMeT.

B yuebHOM mpesMeTe, B OT/IMUME OT HAayKHW, Mbl He 00s3aHbI BCe /JOKA3bIBaThb.
Bosiee Toro, B Dpsfe Cy4aeB TMpaBAOMNOAOOHbIE DPACCYXIEHHs WM TOJKOBAHUS,
ornuparoyecs Ha rpaduueckrie MoJie/Ti, Ha UHTYULIUIO, UMEIOT /s IIIKOJIbHUKOB Ooee
BEeCOMYIO 0011[eKy/IbTYPHYIO 1[eHHOCTb, 4eM (hopMasibHbIe J0Ka3aTe/bCTBa.

Cno>KHbIe MaTeMaTHUeCKHE TIOHSATHS BBOZSITCS:

- KOrjJla y y4allUxcsl HaKOTJIeH IOCTaTOUHBINA OTBIT [l a/[eKBaTHOTO BOCTIPUSTHS
BBOZIMMOTO TIOHSATHUS — OTIBIT, CO/I€HCTBYIOIIUN TTOHUMAHUIO BCEX CJIOB, COEPXKAII[UXCS B
oripefiesieHU (BepOasbHBIN OIBIT), W ONBIT HWCIOJb30BaHUS TIOHSATHS HA HarJsgHoO-
MHTYUTUBHOM M paboueM ypOBHSIX (TEHETUUECKUH OTIBIT);

- KOTZla y Y4Yall[UXCs TOSIBWIach TMOTPEOHOCTb B (POPMasbHOM  OIIpe/|e/IeHUH
TIOHSATHS.

BnaseHre MaTeMaTHUeCKWM SI3bIKOM W MaTeMaTUUeCKUM MO/leTMPOBaHUeM
MO3BOJISIET YUEHUKY JIyullle OPHUEHTHUPOBAThCS B TPHUPOJe W 00IecTBe, CIOCOOCTBYET
Pa3BUTUIO Peud He B MeHbIlel CTerleHH, YeM YPOKU PYCCKOTO si3blKa U JIUTepaTyphl.
MaremMaTHKa — MpeiMeT, KOTOPbIA I03BOJISIET YUEHUKY TMPABWJILHO OPHUEHTHUPOBAThCS B
OKPY>Karolllel 1eliCTBUTEIbHOCTU U «yM B TIOPSIIOK TTPHUBOJUT».

W3yueHrne MaTeMaTHKU CMOCOOCTBYeT 3CTETUUYECKOMY BOCITUTAHHUIO Ue/IOBEKa,
MOHMMaHUIO KpacoTbl W U3SILeCTBAa MaTeMaTUUeCKUX pacCyXJeHWM, BOCIPHUSTHIO
reoMeTpruueckux (opM, pa3BUBaeT BOOOpa)keHWe, MPOCTPAHCTBEHHBbIE TIPe/ICTaBJIEHHSI.
Vctopusi pa3BUTHS MaTeMaTHUeCKOTO 3HAHUs JiaeT BO3MOXKHOCTBH TIOTIO/THWTh 3ariac
HMCTOPUKO-HAYYHBIX 3HAHWM YydYalluXcs, CHOpPMUPOBAaTH y HUX TMPeACTaB/I€HUS O
MaTeMaTHKe KakK uacTh o0O0ljeuesioBeYeCcKOil KyJ/bTypbl. 3HAaKOMCTBO C OCHOBHBIMHU
HMCTOPUUYECKUMU BeXaMU BO3HUKHOBEHUSI M Pa3BUTHsS MaTeMaTUUYeCKOW HayKH, Cy/bOamu
Be/IMKUX OTKPBbITUM, WMeHaMH Jifofiel, TBOPHUBIIMX HAyKy, [JO/DKHO BOWTU B
VHTe/JIeKTYaTbHbIN 0arak KaKZjoro Ky/IbTypHOTO UyesioBeKa.

[TpakTUyeckast 3HAUMMOCTD IIKOJIBHOTO Kypca reOMeTPHUH 00YC/IOB/IEHA T€M, UTO ero
00BEKTOM  SIBMSIFOTCSL  TIPOCTPAHCTBeHHbIe (OPMBI U KOJMUYECTBEHHbIe OTHOLIEeHHs

JIeNCTBUTEILHOTO MHpa. ['eoMeTpuueckasi TIOArOTOBKa HeoOXoauMa /Ijisi TIOHUMaHWUST
TIPUHLMIIOB YCTPOMCTBA U UCIO/Ib30BaHUSI COBPEMEHHOM TeXHUKH, BOCTIPUSITHSI HaAyUHBIX
Y TeXHUYECKUX TIOHSTHH, U ujeil. MaTeMaTHKa SIBSIeTCS sI3bIKOM HayKu U TeXHUKU. C ee
TIOMOIL[BI0 MOJIEJIUPYIOTCS U M3yUatOTCs sIBJIEHUSI 1 TIPOLIeCChI, IIPOUCXOASIIIME B TIPUPO/E.

C'eomeTpust CyIIECTBEHHO PpACHIMPSieT KpPYro3op Y4Yal[uXCsl, 3HAaKOMsS WX C

UHAYKLUeN U Aenykiueid, 06001eHreM U KOHKpeTHU3allyel, aHali30M U CUHTe30M,
Knaccudukanpeld W cUcTeMaTH3auuel, abcTparupoBaHWeM, aHalOTHeld. AKTHUBHOE

WCTIO/b30BaHUe 33/lau Ha BCeX 3Tarax ydyeGHOro mpoiiecca pa3BUBaeT TBOpYeCKHe
CNOCOOHOCTH IITKOJIbHUKOB.

[Tpu 0OyuyeHnu reoMeTpuu (OPMHUPYIOTCS YMEHUSI M HAaBBIKKM YMCTBEHHOTO TPYZa —
TJIaHUPOBaHKe CBOel paboThI, TIOMCK Pal[MOHATBHBIX MyTel ee BBITIOTHEeHs, KpUTHUeCKast
OLIeHKa pe3yJ/IbTaToB.

O[HOM 13 OCHOBHBIX 3a/lau U3y4YeHHs TeOMEeTPUM SIBJISIETCST Pa3BUTHE JIOTHUECKOTO
MBIIIIeHHs], HeOOXOMMOT0, B YaCTHOCTH, JJIi OCBOEHHUsS Kypca WH(MOPMATUKH, (PU3UKH,
OBJIa/IEHUS] HaBbIKAMU JIeZIYKTUBHBIX pacCy’kieHuil. [Ipeobpa3oBaHre reoMeTpUUYecKHX



dopM BHOCUT CBOW crneldyUecKuii BK/IaJ B pa3BUTHE BOOOpakeHUs, CIIOCOOHOCTeH K
MaTeMaTHueCcKoMy TBopuecTBy. Camu OOBEKTHI T'eOMeTPHUUeCKHX YMO3aKIHUeHUuH U
TIPUHSATBIE B TEOMETPUM TIpaBU/Ia WX KOHCTPYHUPOBAHHS CIIOCOOCTBYHOT (HOPMHUPOBAHHIO
yMeHHi 00OCHOBBIBaTh W [IOKa3biBaTh CY)K/EHHs, TMPUBOJUTH UETKHe OIlpejeeHus,
pPa3BUBAIOT JIOTMUECKYH) HWHTYMLMIO, KpAaTKO M HarsgHO BCKPBIBAIOT MeXaHW3M
JIOTUYEeCKUX TIOCTPOEHHWM M yuaT UX NpUMeHeHHI0. TeM caMbIM TeoMeTpHsi 3aHHMaeT
Bej[ylllee MecTo B (h)OPMUPOBAHUU HayUHO-T€OPeTUUYECKOTO MBIIILJIEHUS IIKOTbHUKOB.

OO6pa3oBaTe/ibHble ¥ BOCIUTaTe/bHbIe 3aZlaud OOy4YeHUs] TeOMEeTPUU [[OJDKHBI
pelaThCsl KOMIIEKCHO C YUYeTOM BO3PaCTHBIX 0COOEHHOCTeM 00yuaromuxcs, crelubuku
reoMeTpuM Kak yueGHOTO TpeJMeTa, Orpe/ie/sitolero eé posib U MeCcTo B 0011ieli cucreme
IIKOJTBHOTO 00yueHUs U BOCTUTaHus. [Ipy rylaHMPOBAaHKWU YPOKOB C/Ie[lyeT UMeTb B BULY,
YTO TEOpPeTUUYECKHI MaTepuas OCO3HAeTCsl U yCBaWBaeTCsl MPeUMYILIeCTBEHHO B TpoLiecce
pemieHnst 3azau. OpraHu3ysi pellleHWe 3a/ay, Iie/iecoo0pa3HO IIMpe UCIO/Ib30BaTh
IuddepeHIMPOBaHHbIA  TOAXO0J K  ydYalluMcs. BaXHbIM yC/iOBUEeM TpaBUJIbHOM
opraHusaluv  yueOHO-BOCITUTATe/IbHOTO  TIpOIlecca  SIBSETCS  BLIOOp — yuWTeneMm
parMoHaIbHON CUCTeMBbI METOJIOB U TIPUEMOB 00yueHHs], cOa/laHCUPOBAaHHOE COUeTaHHe
TPAJULIMOHHBIX W HOBBIX METO/I0OB O0y4YeHHs, ONTUMHU3UPOBAaHHOE TIpUMeHeHHe
00BSICHUTE/IEHO-WITFOCTPUPOBAHHBIX M 9BPUCTHUUECKUX  METOZIOB, HCITIO/b30BaHHE
TexHuyeckux  cpeactB, WKT  -kommoHeHTa. YueOHBI — TiporiecC  HeOOXOMMO
OpHEHTHPOBATh Ha pal[MOHA/IbLHOE COUeTaHWe YCTHBIX U MTUChbMEHHBIX BUJIOB PabOThI, Kak
MPU W3yYeHWUHM TEOPHH, TaK W TP pellleHWM 3aJauy. BHUMaHUe yuWTessl [JO/DKHO ObITh
HarpaB/ieHO Ha pa3BUTHE peud ydaluxcsi, GOpMUpOBaHWe Y HUX HAaBBIKOB YMCTBEHHOI'O
TpyZia — IJIAHUPOBaHWe CBOel paboThI, TIOMCK paljMOHA/BLHBIX TyTel eé BBITIOJTHEHUS,
KPUTUUECKYIO OLIeHKY pe3yJ/IbTaToB.

OcHogHble Yyenu Kypca:
® OBJIa/IeHHe CHCTEeMOW MaTeMaTHUYeCKHUX 3HAaHUW U YMeHH, He0OXOANMBIX B
MPAaKTUYeCKOH /IeATeTbHOCTH, MPO/I0/DKEeHUST 00pa30BaHMUS;
* npuoOpeTeHWe OIbITa TUIAHUPOBAHUS W OCYI[ECTB/IEHHUS] — aJrOPUTMUYECKOMN
JlesiTeIbHOCTY;
® 0OCBOEHHE HAaBBIKOB M YMEHHUI TIPOBe/IeHUs [[0Ka3aTeIbCTB, 000CHOBaHMs BbIOOpa
pelleHul;
* npuoOpeTeHWe yMeHHUH SICHOTO U TOYHOTO U3/I0’KEeHUS MbIC/IeH;
® pa3BUTb MPOCTPAaHCTBEHHbIE MPe/CTaB/AeHUsI U YMeHUs], TOMOYb OCBOUTb OCHOBHbIE
(hbakThl U MEeTO/ibI TIJTAHUMETPUH;
®  HayuuTh M0JIb30BaThCSl TeOMETPUUYECKUM SI3IKOM [I7Isl ONTMCAHUSI TIPeIMETOB.
® OBJIa/leHWe KOHKDeTHBIMM MaTeMaTUUeCKUMM 3HaHUSAMH, HeoOXOAWMBIMHU [Jisi
NpUMEHeHHsI B  MPaKTUYeCKOW  [edATe/lbHOCTH, [/l U3y4YeHHUs  CMEXHBIX
UCLIATI/IVIH, JIJ1S TIPO/IOJDKEHUST 00pa30BaHMS;
® UHTe/JIeKTya/lbHOe pa3BUTHe ydYallluxcs, (OpMHUpOBaHHE KaueCTB MbIIIIEHUS,
XapaKTepHBbIX [JIA MaTeMaTU4YecKoW [esITeTbHOCTH W HeOOXOAMMBIX  [IJIst
TOBCEeIHEBHOM »KU3HU;
¢ (opmupoBaHUe TIpe/CTaB/IeHUH 00 UeAX U MeTo/[aX MaTeMaTUKH, O MaTeMaTHKe
Kak (hopMe OTMCcaHusi U MeTo/ie M03HaHUs JeCTBUTeTbHOCTH;
* (opmupoBaHMe TIpeACTaB/IeHUN O MaTeMaTWKe KaK 4YacTd o0Iieue/oBeueckom
KY/IbTYPbl, TOHUMaHUsI 3HAUMMOCTHA MaTEMaTHKH [I7isl 00II|eCTBEHHOTO TIpOrpecca.
leomeTpuss — OAUH W3 BaKHEUIIMX KOMIIOHEHTOB MaTeMaTUYecKoro
obpa3oBaHusi, He0OXOAUMBIHN A1JIsi IPUOOpPeTeHNst KOHKPeTHBIX 3HAHWM O TIPOCTPAHCTBe
U TPAKTHUECKW 3HAUMMbIX YMEHHH, (OpPMUPOBAaHUS s3bIKAa OIMHUCAHUS OOBEKTOB
OKpYy>KaloIllero Mupa, [JJjisi pasBUTHsI NMPOCTPAHCTBEHHOTO MBIIUIEHHSI M UHTYULMH,
MaTeMaTUueCKON Ky/JbTYPbl, /151 3CTeTUUeCKOr0 BOCITUTAHUS YUallAXCSl.



N3yueHve reoMeTpuyd BHOCUT BK/aJ, B Pa3BUTHeE JIOTUUECKOTO MbILIEHUS, B
(hopMHpOBaHUe NTOHATHS [JOKa3aTelbCTBa.

Ha ocHoBanmu TpeboBanuii ['ocyzapcTBeHHOro 00pa3oBaTe/lbHOTO CTaHZApPTa B
COZIep)KaHUM  TIPEATOJIAaraeTCsl  peajM30BaTh  aKTyajlbHble B HACTOsIlee  BpeMsi
KOMIIETEHTHOCTHBIM, JITYHOCTHO OPHUEHTHPOBAHHBIH, AeATebHOCTHBIA MOAX0/bI, KOTOPhIE
OTIpefiesisioT 3a0auu 00yueHus:

» TlpoJo/mKUTh OB/MajieHWe CHUCTeMOM TreOMeTpUYeCKUX 3HaHMH U YMeHH,
HEOOXOJUMBIX [IJI1 TIPUMEHeHHsT B TIPaKTUUeCKON [lesTebHOCTH, W3y4YeHHUs
CMEeXXHBIX TUCLIMTUINH, TIPO/I0/DKEHUsT 00pa30BaHwUsl.

» TIpofo/mKUThL WHTE/NIeKTyalbHOe pa3BUTHe, (OpPMHPOBaHHWE KaueCTB JIMUYHOCTH,
HeoOXO/IUMBIX YeJIOBEeKY il TIOJTHOLIEHHOW >XW3HM B COBPEMEHHOM OOIIeCTBe;
SICHOCTA U TOYHOCTU MBIC/IM, KPUTUYHOCTU MBILIJIEHUs], UHTYULIUM, JIOTUUeCKOro
MBILLJIEHUs], 37IEMEHTOB  aJrOPUTMUYECKOW  KYJbTYpbl, TPOCTPAHCTBEHHBIX
TIpe/ICTaB/IeHUH, CIOCOOHOCTH K MPEOZ0IEHUI0 TPYIHOCTEH;

» ®opMHUpOBaTh MpeACTaBleHUsT 00 WAesX M MeTollax MaTeMaTHMKH Kak
YHUBEPCATbHOTO s3blKa HAYKU U TeXHWKH, CPeACTBA MOJE/NVMPOBaHUS SIBIEHUN U
TIPOLIeCCOB;

» BocnutbiBaTh KyJbTYpPY JIAYHOCTHU, OTHOIIEHHE K TeOMeTpUM KakK K YacTd
o0111eue/1oBeueCcKol KyJIbTYPbhl, TOHUMaHHE 3HAUUMOCTH T€OMETPUH [/l HayuHO-
TeXHUUECKOr0 Mporpecca.

Kypc paLoHanbHO couyeTaeT JIOTUYeCKYH CTPOTrOCTb M FeOMeTPUUeCKyH0 HarIsgHOCTb.
YBennuuBaeTcsi TeopeTMYecKas 3HAUMMOCTb M3yuyaeMOro MaTepuasa, PpacIIdpsSiFOTCS
BHYTPEHHUe JIOTUUecKe CBSI3U KypcCa, MOBBIIAeTCs posb JeyKLMH, CTeleHb abCTpakLyu
M3yyaeMOro Marepuana. Yuauecs [JO/DKHbl OBJIaieTb INpUeMaMM  aHaJUTHUKO-
CUHTeTHUYeCKOW [ledTe/lbHOCTU IIpY  JlOKasaTe/JbCTBe TeOpeM U pelleHWd  3ajad.
Cucremaruueckoe M3yueHrWe Kypca TI03BOJIUT HayaTb paboTy 1o (OpPMHUPOBAHHUIO
Npe/iCTaB/JeHNI yualuXcsi O CTPOEHHMH MaTeMaTH4ecKod Teopuy, oOecrieuuT pas3BHUTHe
JIOTUYECKOT0 MBILUIeHUs yuyaluxcs. V3noxkeHre MaTeprasia XapakTepu3yeTcsi TOCTOSIHHBIM
obpalljeHreM K HarJsiIHOCTH, MCII0/Ib30BaHMEM DHCYHKOB M 4YepTe)kell Ha Bcex 3Tarax
00y4yeHUs] ¥ pa3BUTHEM TeOMETPHUUECKON WHTYHMLMU Ha 3TOM ocHoBe. llesleHaripaBieHHOe
obpaljeHMe K IpUMepaM U3 TPaKTHK{ pa3BUBAeT YMEHUs YyualluXCsl BbIUIEHSTb
reomerpuueckve  (aktel, (GOpPMbBI U OTHOLUEHUS B TIpegMeTax M  SIBJIEHUSIX
JleICTBUTE/IbHOCTH, UCII0/Ib30BAaTh S13bIK FT€OMeTPUH /IJIS1 UX ONUCAHUSI.

B kypce reometpun 9-ro Knacca ¢opmupyetcsi oHsiTe BekTopa. Ocoboe BHUMaHHe
yZe/sieTCsl BbIIIOJTHEHUIO Orlepalivii HaJi BeKTOpaMy B TeOMeTpHUYecKoi (popme. Yuamuecs
JIOTIOJIHAKT 3HAaHUS O TPeyroJbHUKax CBeJeHUSMU O MeTO/aX BBIUMC/IEHUS 3/IeMEHTOB
MPOM3BOJIbHBIX TPEyro/JbHUKaX, OCHOBaHHBIX Ha TeopeMax CHHYCOB U KOCHMHYCOB. [latoTcs
CHCTeMaTH3UpOBaHHble CBe/leHWsT O TIPaBWIBHBIX MHOTOYTOJIbHUKAX, 00 OKPY’KHOCTH,
BITMCAaHHOW B TpPaBU/IbHBI MHOTOYTOJbHUK M oOmucaHHOH. Ocoboe MecTo 3aHMMaet
pellieHMe 3a/jau Ha puMeHeHue Gopmysl. [latoTcs epBble 3HaHUS O [JB)KEHWH, [TOBOPOTE U
rnapasienbHoM mepeHoce. Cepbe3HOe BHMMaHue yzenseTcsl (OPMHUPOBAHUIO YMEHUM
paccyx/jaTb, Jenarb TIPOCTble Jl0Ka3aTelbCTBa, [aBaTh OOOCHOBAHHSI BBIMOHSIEMBIX
JerictBuil. [lapanyenbHO 3aK/1a/ibIBalOTCS OCHOBBI /11 U3YUYeHHUsI CUCTEMAaTUUeCKUX KypCOB
CTepeoMeTpuH, (PU3UKHU, XMMUH U IPYTUX CMEXHBIX IIPeJMeTOB.

KoHTponbHbIe pabOThI HarpaB/ieHbl Ha TIPOBEPKY YPOBHSI 0a30BOM MOJIOTOBKH
yualuxcs, a TakkKe Ha AddQepeHLMDOBaHHYI TIPOBEpPKY BiaZieHUss ¢GopManbHO-
OTIepPaTUBHBIM MaTeMaTHUeCKHWM arrapaToM, CIOCOOHOCTb K WHTErpalud 3HaHWK 110
OCHOBHBIM TéMaM Kypca.



[TpoMeXXyTOUHBIM KOHTPO/b 3HaHUM OCYLIECTB/ISIeTCSI C IIOMOLIBbKO IPOBEPOUYHBIX
CaMOCTOSATE/IbHBIX PabOT, 3/1IEKTPOHHOTO TeCTHPOBAHKS, ITPAaKTUUeCKUX pabor.

Ha u3yuenne reomerpuu B 9 Kjacce oTBeieHO 68 4acoB B IOJj, UTO COOTBETCTBYeT 2
yacaM B Heflemr0. Yackl B34ThI U3 (heiepa/IbHOrO KOMIIOHEHTa.
Jly1st yUaImpxcsi oA 0TaB/IMBAETCS MaTepyat /ijisi paboThI C yUeTOM UX BO3MOXKHOCTeH
(Joro/THUTe /IbHBIE KapTOUKY, AJU(depeHMPOBaHHOe AoMalllHee 3a/jlaHue U JIp.), /15
BBITIOJTHEHUST KOHTPOJIbHBIX Pa0bOT pa3pabareiBaeTcs 2-3 BapraHTa Pa3/IMUYHOTO YPOBHS
CJI0)KHOCTH, 3a/laHUs K YCTHOMY 3a4eTy, TeCThI.

OBLIAA XAPAKTEPUCTUKA YUYEBHOI'O IITPEIMETA

TI'eomempus — oJVH 13 BXXHEHUIIINX KOMIIOHEHTOB MaTeMaTHUeCKOro 00pa3oBaHuUs,
HeoOXOMMBIN [ijisi pUOOpeTeHrsi KOHKPETHBIX 3HAaHWM O TIPOCTPAHCTBE M TIPAKTUYeCKU
3HAUMMBIX YMeHHUH, OPMHUPOBaHUs SI3bIKa OIMMCAHUS 0OBEKTOB OKPY’KaloOIIero Mupa, JJist
Pa3BUTHSL POCTPAHCTBEHHOTO BOOOpa)KeHUsT U UHTYMULIMY, MaTeMaTUUeCKOUN KyJIbTYDbI, /IS
3CTeTUYECKOr0 BOCIMTAHHUS yyalluxcsl. V3ydyeHrne reomMeTpuu BHOCHUT BKJIaZ, B pasBUTHE
JIOTUYECKOT0 MBILLJIEHUs], B (JOPMUPOBaHUe MOHATHS [j0Ka3aTe/lbCTBa.

Takum o0pa3oMm, B XOJle OCBOEHUsSI COJiep)KaHUsI Kypca ydyalljuecs I10/yuaroT
BO3MOJKHOCTh pa3BUTh TMPOCTPAHCTBEHHbIE TIPeACTaB/IeHUsT U W300pa3uTe/bHbIe YMEHWs,
OCBOMTb OCHOBHbIE (DaKTbl W MeTO/bl TVIAHUMETPUU, TMO3HAKOMUTHCS C TPOCTeHIIMMU
(urypamu 1 Ux CBONCTBaMHU.

B xome mperojjaBaHusi reoMeTpud B 9 Kiacce, paboThl Haj (GOpMHUpOBaHWEM Y
yUallMXxcsl IepeurcIeHHbIX B MPOrpaMMe 3HaHWH U yMeHWH ciefiyeT obOpaljaTb BHUMaHKe
Ha TO, UTOObI OHU OBJIZIeBa/d YMeHHUsIMHM 00IjeyuyeOHOTO XapakTepa, pa3HOOOpa3HBIMU
criocobamu JiesiTeNIbHOCTH, TIPUOOpeTany OIbIT:

> IJIaHWPOBAHUA KW OCYILEeCTBJ/IEHUA aﬂFOpHTMHHECKOﬁ AedaTe/IbHOCTH, BBIIIO/THEHMSA
3d/IaHHBIX U KOHCTPYHWPOBAHHWS HOBBIX d/ITOPUTMOB;

> OBJlaJeBa/In rnpueMamMu AHA/IUTUKO-CUHTETUUECKOM AedaTe/IbHOCTH pH
[10Ka3aTe/IbCTBE TEOPUU U pPellleHWHr 3aJa4,

» lieJIeHarpaB/ieHHO 00palliaarch K TPUMepaM W3 MPAKTHUKH, UYTO pa3BUBAET yMEHWUS
yualuxcs BbIU/IEHSITb reoMeTpuueckre (hakThbl, (GOPMbI U OTHOILIEHHS B TIpeMeTax
Y SIBJIEHUSIX [IeCTBUTENBHOCTH, UCII0/Ib30BaIN S13bIK F€OMeTPUM [/Is1 UX ONMCaHUs,
nprobpeTany OMbIT UCC/Ie/[0BATeIbCKOM /IeATeIbHOCTH, Pa3BUTHS UIeH, TIPOBeIeHHs
JKCIIePUMEHTOB, 000011eHHSs], TOCTAHOBKHU 1 ()OPMY/TMPOBAHUS HOBBIX 3a/1ay;

» SICHOTO, TOUHOT'O, TPAMOTHOT'O M3/I0’KEHHUsI CBOMX MBbIC/IEM B YCTHOM U MHUChbMEHHOU
peuy; TMpOBeZleHUs1 [0Ka3aTe/bHbIX PacCy)XJeHWH, apryMeHTalui, BbIJBM)KEHUS
TUINoTe3 U UX 000CHOBaHMS; MOWCKA, CUCTeMaTU3al[uM, aHaIn3a U KIacCU(PUKALUH
vHpOpMaIMY, MCII0/b30BaHUS Pa3HO00Opa3HbIX HMH(OPMALIMOHHBIX HWCTOYHHKOB,
BK/ItOYasi yueOHYIO U CIIPaBOUHYIO JIUTEpaTypy, COBpeMeHHble HWH(pOpMalOHHbIE
TeXHOJIOTHHU.

Kypc paupoHanbHO coyeTaeT JIOTUUECKYH) CTPOTOCTb W TeOMETPHUYECKYHO
Har/siIHOCTh.  YBeJIMUMBAeTCs TeopeTHyecKas 3HauMMOCTb H3yuyaeMoro marepuasa,
PacILMpPSIFOTCSl BHYTPEHHUE JIOTUYEeCKUe CBSI3U KypCa, MOBBILLAETCS PoJib JeAyKLWH, CTeleHb
abcTpakuy U3y4aeMoro MaTepuasa. YdJaluecsi JO/DKHBI OB/IaZleTh NpUeMaMy aHaTUTUKO-
CUHTETUUYECKON [leATe/lbHOCTM TPU  [l0Ka3aTe/JbCTBe TeOpeM M pelleHuHd 3ajad.
Cucremaruyueckoe M3yueHWe Kypca TI03BOJIUT HayaTh paboTy 1o (opMHUpPOBaHUIO
rpeJiCTaB/IeHN, yuallliXxCs O CTPOEHWH MaTeMaTUueckod Teopuu, 00ecrieuuT pa3BUTHE
JIOTUYECKOT0 MBILIeHUs yuyaluxcs. V3noxeHre MaTeprasa XapakTepu3yeTcsi TOCTOSIHHBIM
oOpalrieHreM K HarJ/siIHOCTH, UCII0J/Ib30BaHUeM PUCYHKOB M UuepTeXxeil Ha BCeX JTarax



o0yueHHsI U pa3BUTHEM TeOMeTPUUECKOW MHTYUIIMH Ha 3TOW ocHoBe. LlesieHaripaB/ieHHOE
obpaijeHre K TIpUMepaM W3 TPaKTHUKW DPa3BUBaeT YMeHUs, Y4YalluXcsl BbIUTEHSITh
reomerpuueckre ¢akTbl, (OpPMbI U  OTHOILEHHS B TMpeAMeTax U  SIBJEHUSX
JleHiCTBUTE/IbHOCTH, UCIT0/Ib30BaTh S13bIK F€OMETPUHU [I/Isl UX OMHCaHUSI.

MecTo npeagMeTa B 6a3MCHOM y4ueOHOM IJIaHe

Matepuarisl /7151 paboueii MporpaMMbl COCTaB/IeHbI HA OCHOBE:

* (henepasbHOrO KOMIIOHEHTA rOCYAapCTBEHHOTO CTaH/japTa o01iero obpa3oBaHus,

® [IpUMepPHOM MPOrpaMMBbI IO MaTeMaTHKe OCHOBHOTO 0011iero o6pa3oBaHus,

® (emepambHOrO0  TepeuHs  yuyeOHUKOB, DPEKOMEHJOBaHHBIX  MMHUCTEPCTBOM
obpa3zoBanusi Poccuiickoii ®efjepaliiii K HCIIOAb30BAaHUIO B 00pa3oBaTelbHOM
ripotiecce B 0011je00pa30BaTeNbHBIX YUPEKAeHUSIX,

® ¢ yueToM TpeboBaHMH K OCHAIL[eHHIO 00pa30BaTe/bHOrO TPOLiecca B COOTBETCTBUM C
COZiep)KaHMEeM HarloJIHeHUsT yueOHbIX TMpeAMETOB KOMIIOHEHTa TrOCYAapCTBEHHOTO
cTaHzapTa obiijero obpa3oBaHus,

® TeMaTHUYeCKOro TIaHWPOBaHHUs y4eOHOTO MaTepHarna,

® (a3ucHOro yueOHOTO IJIaHa.



COJEPXAHUE KYPCA I'EOMETPUU 7-9 knaccos.

Harnsagnas reomerpus. HarnsigHele TipeficTaBieHHWss O MPOCTPAHCTBEHHBIX (urypax: KyoO,
napajsiesienure], Tpu3Ma, NMpaMuza, 1Iap, cdepa, KOHYC, LWIuMHAp. VI3oOpakeHue
MpOCTpaHCTBeHHbIX (uryp. [Ipumepsbl ceuenuii. MHororpaHHUKHU. [IpaBUbHbIE MHOTOTPAHHUKH.
ITprMeps! pa3BéPTOK MHOIOIPaHHUKOB, LIWIMH/PA U KOHYCA.

[MoHsiTvie 06BEMa; efUHULIBI 00bEMa. OOBEM TIPSIMOYTOILHOTO TIapasIIe/ienuesa, Kyoa.

I'eomeTrpuueckue purypbl. [IpsiMbie v yribl. Touka, mpsiMasi, TIOCKOCTb. OTpe3ok, Jyu.
Yrosn. Bugel yrios. BepTukanbHble U CMeKHbIe YIvibl. bruccekTpuca yria.

[TapanenpHble U mMepecekaroljuecs IpsMble. IlepneHauKynspHble mpsmble. Teopemsl 0
rapasule/lbHOCTA Y NepreHAUKY/ISIPHOCTH TNpsMbIX. IleprieHAuKy/nsp M Hak/JOHHasg K IIPSMOM.
CepeiHHBIN MepIIeHANKYJISP K OTPe3Ky.

C'eomeTprueckoe MecTo ToueK. CBOMCTBa OMCCEKTPHUCHI YIJla U CePeAUHHOTO MepIeHIuKYJIsipa
K OTpe3Ky.

TpeyronbHuK. BreicoTa, MeauaHa, OuccekTpuca, CpefHsis JIMHUS — TpeyroJibHHKa.
PaBHOOezpeHHBIE W PABHOCTOPOHHHWE TPEYTOJILHUKK; CBOWCTBA W TIPU3HAKU DPaBHOOE[PEeHHOTO
TpeyrojbHUKa. IIpyu3Haku paBeHCTBa Tpeyro/bHUKOB. HepaBeHCTBO TpeyrosibHUKa. COOTHOILIEHUS
MeXXly CTOPOHaMHU U yIJIaMU TPeyroJIbHUKA.

CyMMa yrjaoB TpeyronbHuKa. BHemHue yriasl TpeyrosbHuka. Teopema ®Paneca. ITopobue
TpeyronbHUKOB. [Ipr3Haku nogobus TpeyronbHUKOB. Teopema ITudaropa. CuHyc, KOCHHYC, TaHTeHC,
KOTaHI'eHC OCTPOro yrja NpsMOYroJILHOTO TpeyrosbHUKa U yriaos or 0 go 180°; mpuseseHue K
ocTpoMy yriay. PellleHre TIpsMOYrO/bHBIX TPeYrosbHUKOB. (OCHOBHOe TPUTOHOMETpUYecKoe
TOXJeCTBO. POpMyJIbl, CBA3bIBAOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTaHI'eHC OJHOI'0 U TOI'0 XKe yrJja.
PelleHve TpeyrojbHUKOB: TeopeMa KOCHMHYCOB U TeopeMa CHHYCOB. 3ameyare/bHble TOUYKU
TpeyroJ/ibHUKa.

UYetnlpexyrosipHuK. [lapannenorpamm, ero CBOMCTBa Y NpusHaky. [IpAMOyrosibHUK, KBajpar,
poMmO, Ux CBOWCTBA U NpU3HaKu. Tpanewys, cpefHsist TMHUS TpaneLyu.

MHoroyronsHuK. BbIyK/ble MHOTOyroibHUKU. CyMMa YIJIOB BBIIIYK/JIOIO MHOIOYTOJIbHUKA.
[IpaBU/IBHBIE MHOTOYT'OJIbHUKHU.

OxpyxHOCTb U KpyrT. [yra, xopzga. Cekrop, cermeHT. LleHTpanbHbIM yroJ, BIIMCAHHBIA YIO,
BeJIMYMHA BIHMCAHHOTO yria. B3aumHoe pacriono)keHue MpsSIMOMl U OKPY>KHOCTH, [IBYX OKPY’KHOCTEHU.
KacarenbHast U cekyiast K OKPY>KHOCTH, UX CBOMCTBA. BrimcaHHble M OMMCaHHbIE MHOTOYT'OJIbHUKU.
OKpy)XHOCTb, BIIMCAHHAasE B TPeyroJibHUK, W OKPY)XHOCTb, OIMCAHHAasl OKOJIO TpPeyroJIbHUKa.
BrivcaHHbIe ¥ onMCcaHHbIe OKPY’KHOCTH NPaBU/IBHOTO MHOIOYT O/TbHUKA.

CeomeTpruueckue mnpeobpa3zoBanusi. [loHatue o paBeHcTBe ¢wuryp. IloHATHEe O ABWKEHUH:
oceBasi U 1leHTpa/ibHasi CAMMeTPUH, MapasiiesibHbIi repeHoc, noBopoT. [ToHarue o nogobuu ¢uryp u
TOMOTETHH.

[TocTpoeHusi C MOMOLBIO LIUPKYJ/IS U JUHEeWKU. OCHOBHBIE 33/lauM Ha MOCTPOEHUe: JiefleHne
OTpe3Ka II0MoJiaM; IIOCTPOeHWe VYIJIa, PaBHOTO J[aHHOMY; IIOCTPOEHHe TpeyroJbHUKa [0 TpéM
CTOPOHAaM; MOCTPOeHHe TeprieHAUKYIsipa K MPsIMOi; MOCTpoeHre OMCCeKTPUCHI YIJia; /lefieHre OTpe3Ka
Ha N paBHBIX YacTewu.

Pemmenvie 3aziau Ha BbIUMC/IEHUME, 10KA3aTe/bCTBO M MOCTPOEHME C HCII0/Ib30BaHWEM CBOKMCTB
W3yYeHHbIX (Uryp.

HN3mepeHue reoMeTpuueCKUX Be/JMUMH. [[T1MHa oTpe3ka. PaccTosiHie OT TOUKM /10 TPSIMOM.
Paccrosinve Mexxy Iapasuie/lbHbIMU NIPSMBIMMU.

[TeprMeTp MHOrOYrO/IbHUKA.

JHa OKpY>XHOCTH, YMCJ/I0; I/IMHA AYTY OKPY>KHOCTH.

I'papycHast Mepa yriza, COOTBETCTBUE MeX/y BeIMUMHOW LIeHTPaJbHOIO yrja W JJIMHOW Jyra
OKPY’>KHOCTH.

[Tonatue nuowaau miockux ¢uryp. PaBHococTaBieHHble ¥ paBHOBenKUe ¢urypsl. [1nomans
npsMoyrosibHuKa.  IInomaau  mapasiiesnorpaMma, — TpeyrojsHMkKa W Tpaneyud. IDnomazb
MHOTOYTOJIbHUKA. 1101118k Kpyra v miomiab cektopa. COOTHOIIIEHHe MEXXY TUIOIA/SIMUA TIOA00HBIX

¢uryp.



PerieHue 3a/1au Ha BbIYKMC/IEHHE U [J0Ka3aTeNbCTBO C UCIOIb30BaHWEM U3yUeHHBIX (OpPMY/IL.

Kooppaunatel. YpaBHeHne npsmou. KoopguHaTe! cepesiHbl oTpe3ka. PopMysia pacCTOSTHUS
MeXXZly IByMsI TOUKaMH IIJIOCKOCTHU. Y paBHeHHe OKPYKHOCTH.

BekTopbl. [InuHa (MOAmy/nb) BekTopa. PaBeHCTBO BekTOpoB. KoJimHeapHble BeKTODBI.
Koopaunatel BeKTOpa. YMHOKeHHe BeKTOpa Ha 4KC/I0, CyMMa BEeKTOpOB, pas/iOoyKeHue BeKTopa II0
JIBYM HeKOJI/IMHeapHbIM BekTopam. CKa/sipHOe pOoU3Be/ieHre BeKTOPOB.

TeopeTHKO-MHOXEeCTBeHHbIe MNOHATHA. MHOXeCTBO, 3/IeMeHT MHOXXeCTBa. 3aflaHue
MHOXECTB  IlepeuuC/eHueM  3JIeMeHTOB, XapaKTepUCTUYeCKMM CBOWCTBOM. IlomMHOXecCTBO.
OO6nbeuHeHMe U IepeceueHrie MHOXKECTB.

JJieMeHTBI JIOrTUKH. OnpefeneHue. AKCUOMBI U TeopeMbl. [loka3arenscTBo. Jloka3aTebCTBO
oT npotuBHOTO. Teopema, obpatHast faHHOM. [IprMep 1 KOHTpIIpUMeED.

[ToHsiTHie 0 paBHOCWIHLHOCTH, C/IeZJ0BaHUH, YTIOTpebieHe TOTHYeCKUX CBSI30K ecau ..., mo ..., 8
MOM U MO/IbKO 8 MOM C/yude, TIOTUYeCKUe CBSI3KU U, UU.

I'eomeTrpusi B ucropuueckom pasButum. OT 3emiemepusi K reometpuu. ITucdarop u ero
wkona. Panec. Apxwumesn. IlocTpoeHre TIpaBU/IBHBIX MHOTOYTOJIBHUKOB. TpuUceKuust — yruia.
KBazparypa kpyra. YaBoenue Ky0Oa. VMcropus umcsa. 3osotoe ceuenue. «Hauama» Epkmmpa. JI
Oiinep. H. 1. JlobaueBckuii. MicTopus MATOro MOCTYyJ/IaTa.

N300peTeHne mMeToJa KOOPAMHAT, MO3BOJISIOLIErO ME€PEeBOJUTh reoMeTpudeckre 00beKThI Ha
s13bIK anre0pel. P. [Tekapt u I1. ®epma. TIpymMepsl pa3mMuHbIX CHCTEM KOODJWHAT Ha TJIOCKOCTH.

IVTAHUPYEMBIE PE3YJ/IBTATBI U3YUEHUSA KYPCA TEOMETPUN B 7-9 KITACCAX.
HarnspHasa reomerpus
Yuawulica Hayuumcs:

1. pacrnio3HaBaThb Ha uepTeXaX, PUCYHKax, MOJe/siX M B OKpY)KarolleM Mupe IUIOCKHe U
NIPOCTPaHCTBEHHble TeOMeTpUUecKre (PUrypsl;

2. pacrnosHaBaTh pa3BEpPTKU Kyba, MPsIMOYTrO/IbHOTO Tapasulesienuriesia, paBUIbHOM MUpaMU/b,
LIW/IMH/IPa U KOHYCa;

3. omnpeziendTh MO JIMHENMHBIM pasMepaM pa3BEPTKU (UTyphl JIMHelHble pa3Mepbl caMOW (UrypsI
1 Hao0bopoT;

4. BBIUMCIATH 00BEM MPSIMOYTOJILHOTO Mapasiiesiernuriesia.

Yuawjulics nosyyum 603MO*CHOCMb:
1. BbUMCAATE O0OBEMBI IPOCTPAHCTBEHHBIX T'eOMeTpPUYeCKUX (UTyp, COCTaBIeHHbIX U3
MPSIMOYTO/IbHBIX MapasljiesiernuIie/os;
2. yrayOWuTb U Pa3BUTH NPeJCTaBIeHHS O MPOCTPAHCTBEHHBIX TeOMETPHUECKHUX (UTypax;
3. TIpUMEHSTbH MOHATHE Pa3BEPTKU /1 BBITIOJHEHUS IPaKTUUECKHUX PaCYéTOoB.
I'eomeTpuuyeckne Gpurypsl
Yuawulica Hayuumcs:

1. mosb30BaThCsl SI3BIKOM TeOMETPUM [JI1 ONMCAHUS [peJMeTOB OKpY)Kalollero Mupa M HX
B3aMMHOI'0 PacrioJIOKeHUS;

2. pacriosHaBaTb W Hu300pakaThb Ha UYepTe)kaX M PHUCYHKax reoMeTpuyeckue (GUTYpbl U UX
KOH(UTryparuu;

3. Haxo[WThb 3HauyeHHWs [JIVH JIMHEMHBbIX 3/IeMEeHTOB (DUIyp U UX OTHOILEHMs, TPaJlyCHyI0 Mepy
yrnoB ot 0 go 180°, npuMeHsisi oripefjesieHusi, CBOMCTBA M MPU3HAKK (UIYP U KX 371eMEHTOB,
OTHOIIeHus1 (pUryp (paBeHCTBO, 1T000Ke, CHMMETPUH, TIOBOPOT, MapasliebHbIN TIepeHocC);

4. omnepupoBaTb C HaYaJbHbIMU TIOHATUSIMU TPUTOHOMETPUHM W BBINOJIHATL 3JeMeHTapHble
orepalyy HaJ, (PyHKLMSIMU YIJIOB;

5. peluaTh 3a/laud Ha /l0Ka3aTe/bCTBO, ONMUPAsCh HAa M3yueHHble CBOWCTBA (UIyp M OTHOLIEHUI
MeXXJy HUMU U [IPUMeHsIs] U3yUYeHHble MeTO/Ibl [10Ka3aTe/IbCTB;

6. peliaTh HeC/IOXKHbIE 3a/ja4l Ha MOCTPOeHue, IPUMeHsIsI OCHOBHbIE aJrOPUTMbI NTOCTPOEHHUS C
MOMOILIBIO LIUPKY/JIS U JIMHENKY;

7. pellaTh NpOCTeHllre TUIaHMMeTpUUecKre 3a/jlaui B IPOCTPAHCTBe.



@
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Yuawjulics nosyuum 603MOHCHOCMb:

OB/IaleTh METOAAMH DpellleHWsi 3aJau Ha BBIUMC/IEHMS U [j0Ka3aTelbCTBAa: METOJOM OT
MIPOTUBHOTO, METO/IOM T10/1001si, MeTO/[OM Tepebopa BapHAHTOB M METOJIOM T'eOMeTPHUeCKUX
MEeCT TOYekK;

nprobpecTy OIBIT TIPUMeHeHUsI anreOpanueckoro U TPUrOHOMETPUYECKOTO arrapara u ujaei
JIBKEHUSI TIPY pellieHuH reoMeTprUUecKuX 3a/ay;

OBJIZIeTh TPAJUIMOHHON CXeMOl pelleHWs 3aZlau Ha TOCTPOEHWe C TIOMOILbI0 LIUPKYJIS U
JUHeWKHU: aHa/Iu3, OCTPOeHue, 10Ka3aTelbCTBO U UCC/Ie[lOBaHUE;

HayuuTbCs pelllaTb 3aJaud Ha TIOCTPOEHHe MEeTOJOM T'eOMeTPUUecKOoro MecTa TOYeK U
METOZIOM MOZA00uS;

npuobpecTd OIBIT HWCC/IeOBAaHUS CBOMCTB  IJITAHUMETPUYECKUX (UTYp C  TIOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM;

nproOpecTy OTBIT BBITIOJHEHUsI MPOEKTOB 10 TeMaMm: «I'eomeTpuueckre mipeobpa3oBaHusi Ha
TMJIOCKOCTH», «IlocTpoeHre OTpe3KOB 1o GhopmyJiex.

H3mepeHne reoMeTpUYeCKHX BeTHUHH

Yuawulics Hayuumcs:

WCTIOIb30BaTh CBOWMCTBA W3MepEeHWs [JIMH, TUIOI[aZied W YIVIOB TIPU peIleHdWH 3a/lad Ha
Haxo)KieHWe [JIMHBI OTpe3Ka, [AMWHBbI OKPY)XHOCTH, [JIUHBI AYTM OKPY)KHOCTH, T'palyCHOMU
MepHI yTJia;

BLIUHCJIATE [JIMHBI JIMHEMHBIX 37IeMEeHTOB (UIYp U WX YTJ/Ibl, UCTIOMb3Ysl (POPMYJIbI AJTHUHBI
OKPY’>KHOCTH U JJIUHBI AYTH OKPY>KHOCTH, (hOpMY/Ibl TToIIa el puryp;

BBIUUC/ISITh TUIOL[AZIM TPEYTOJbHUKOB, TIPSIMOYTOJIbHUKOB, Tlapasuie/lorpaMMOB, Tparerui,
KDPYTOB U CEeKTOPOB;

BBIUHCJIATE IJTAHY OKPY>KHOCTH, JJIUHY AYTU OKPY>KHOCTH;

pellaTh 3alauM Ha [j0Ka3aTeabCTBO C UCIO/Ib30BaHWeM (POPMYJI A/IMHBI OKPY>KHOCTH U JI/TUHBI
JIyTU OKPY>KHOCTH, (popMyI Iiolazen puryp;

pelllaTh TpaKTUUeCKWe 3aJjaud, CBsI3aHHbIe C HaXOX/JeHWeM TeOMeTpPUUYeCKHUX BeJUYUH
(Mcrosb3ys Ipy He0OXO0AUMOCTH CTIPAaBOYHUKH U TEXHUUECKHe CPe/ICTBA).

Yuawjulics nosyuum 803MOMCHOCMb:

BLIUMCJ/IATE TUIOMIaAW  (UTyp, COCTaB/IeHHbIX W3 [BYX WIM 0ojiee TMPSIMOYTOJIbHUKOB,
rapa’siieJiorpaMMOB, TPEYTOJIbHUKOB, KPyTa U CEeKTOpa;

BBIUMCJIATh TUIOMIAZIM  MHOTOYTOJIbHUKOB, WCIIOJb3ysl OTHOILEHWS pPaBHOBEIUKOCTH W
PaBHOCOCTAB/IEHHOCTH;

MpUOOPEeCTH OMBIT TIPUMEHeHHsT aredpanyeckoro U TPUTOHOMETPUYECKOro arrapara u uien
JIBIDKEHUSI TIPY PellieHWH 3a/iau Ha BbIUMCJ/IeHHe TUIOIIa/ieli MHOTOYTO/TbHUKOB.

Koopaunatsi

Yuawutics Hayuumcs:

BBIUUC/ISITh JJIMHY OTpe3Ka M0 KOOp/MHATaM ero KOHIIOB; BBIUUC/SATh KOOPAUHATHI CepeuHbI
OTpe3Ka;

WCIT0/1b30BaTh KOOPAWHATHBIN MeTOZ, [/Isl U3yueHUs] CBOMCTB TPSIMBIX U OKPY>KHOCTEH.
Yuawjulics nosyuum 803MONMCHOCb:

OBJIa/IeTh KOOPJMHATHLIM METOZOM pellieHus 3a/lay Ha BbIUMC/IeHNe U [J0Ka3aTebCTBO;
MpUOOPeCTH OMBIT UCIOJ/Ib30BaHUsSI KOMIBIOTEPHBIX MPOTPaMM [ijisi aHa/IM3a YaCTHBIX C/TyuaeB
B3aUMHOI'0 PaCrio/IO}KeHUsI OKPY>KHOCTeH U MPSIMBIX;

MPUOOPECTH OTIBIT BLITIOJTHEHUSI IIPOEKTOB Ha TeMy «IIpuMeHeHHe KOOPAWHATHOTO MeToZia TPy
pellieHrH 3a/lau Ha BbIUMC/IEHHE U I0Ka3aTe/bCTBO».

BekTopnIl

Yuawuticsa Hayuumcs:

OlepUpoBaTh C BEKTOPAMU: HAXOAWUTb CyMMYy M Pa3HOCTb [IBYyX BEKTODOB, 3a/laHHbBIX
reoMeTpuuecKy, HaXOJUTb BeKTOP, paBHbIN MPOU3Be/IeHUI0 3a/laHHOT0 BeKTOpa Ha YMCIIo;



2. HaxOJWThb JJI1 BEKTOPOB, 3a[laHHbIX KOOpJWHATaMU: [/IMHY BeKTOpa, KOOPAWHATHI CYMMbl U
pa3HOCTH [BYX U Oosiee BEKTOPOB, KOOP/MHATHI NIPOU3BEJeHNsI BEKTOpa Ha UMC/IO, TIPUMEHSIst
TPy He0OXOIUMOCTH COYeTaTe/TbHBIM, TepeMeCTUTeTbHBIN U PacTipe/leTMTe/TbHbIA 3aKOHBI;

3. BBIUMCUJIATH CKaISIPHOe IIPOW3BeJleHHe BEeKTOpPOB, HAaXOAWTb YroJ MeXJy BeKTOpaMH,

yCTaHaB/IMBaTh MepreH/JUKY/ISPHOCTb MPSIMBbIX.

Yuawjulics nosyuum 803MOMCHOCb:

OBJIa/leTh BEKTOPHBIM MeTO/IOM /IJIs1 pellleHus 33/lay Ha BbIUMC/IeHHe U 10Ka3aTe/bCTBO;

2. TIpUoOpecTH OMBIT BBHITIONIHEHUsI TIPOEKTOB Ha TeMy «IIpuMeHeHHe BEKTOPHOTO MeTOZA TpU
pellleHry 3a/la4 Ha BbIUMC/IEHHE U 10Ka3aTe/IbCTBO».

—_

B pe3ynbmame u3yueHusi Kypca eeomempuu 9 kaacca obyuaroujuecst 00AHCHbI:
3HAThL/IIOHUMATh
®  CyILIecTBO MOHATUS MaTeMaTUUYeCKoro Z0Ka3aTe/IbCTBa; IPUMephl [j0Ka3aTe/bCTB;
®  CyILIeCTBO MOHATUS alrOPUTMa; IPUMepPhI airOPUTMOB;

" KaK HCIIOJIB3YHOTCA MaTeMaThudyeCKue (l)OpMYJ'IbI, YPaBHEHHA W HEPABEHCTBA; IPUMEDPLI UX
IIpUMEeHEeHU [JId pelieHUA MdTeMdATHYeCKKUX W MPaKTUYeCKHX 3a/idy,

" KakK MaTeMaTH4YeCKH OIlpeJe/ieHHbIe Q)YHKL[I/II/I MOT'YT OIMMCbIBATH ped/IbHbIE 3dBUCUMOCTH;,
MPpUBOJUTD ITIPUMEPLI TAKOI'O OITMCAHMSA,

" KaKk TOTpeOHOCTM TIPaKTWKWA TIPHMBEJIM MaTeMaTHueckyl0 HayKy K Heo0X0AuMoCTU
paclIvpeHys MOHATHUS UNCIIa;

" BepOSITHOCTHBIM XapaKTep MHOTMX 3aKOHOMEpDHOCTel OKPY’Karollero MUpa; MpuMepbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BbIBOJIOB;

" KakvM 00pa3oM reoMeTpHsi BO3HHUKIIA M3 MPAKTHUECKUX 3a/1au 3eM/IeMepHsi; IPUMepbl
reoMeTpuUecKuX 0OBEKTOB U YTBEP)KAEHUM 0 HUX, B&XKHBIX /711 IPaKTUKMY;

=  CMBIC/T WJeanu3al[id, TI03BOJISIONIeH pelllaTh 3aJ[auM  peajbHOM /1eMCTBUTE/IbHOCTH
MaTeMaTUueCKUMH MeTO/[laMH, IPUMePbI OIITMO0K, BO3HUKAIOIIMX MPHU Uleanr3aliuy;

yMeTb
"  [10/1b30BAThCS S3bIKOM T'eOMEeTPUH [ OMUCAHUS NPeIMETOB OKPY>Karolllero M1pa;
"  pacro3HaBaTh reoMeTpUuecKue (GUryphbl, pa3aruaTh UX B3aUMHOE PacIio/ioKeHHe;

* u300pakaTh reoMeTpuueckre (UIypbl; BBIOAHATH YepTeXXM TI0 YCJIOBHIO 3a/jau;
OCYILeCTB/ISATh MpeoOpa3zoBaHus (puryp;

"  BBLIUMC/ISATH 3HAUEHUsT TeOMeTPUUeCKHX BEeJMYMH ([/IUH, YTIJIOB, Tuioljaziel, 0O0bemMoB),
HaxOJUTh CTOPOHBI, YIJIbI U TUIOIIA/[A TPEYTObHUKOB, JTUHBI IOMAHbIX, YT OKPYKHOCTH,
T/I01Ia/leld OCHOBHBIX TeOMeTpUUeCcKUx GUryp u uryp, coctaBieHHbIX U3 HUX;

=  pellaTh reoMeTpUYecKre 3aJauM, OMMpasiCh Ha W3yueHHbIe CBOWCTBA (UIYpP U OTHOILIIEHUM
MEXy HUMH, TIPUMEHSISI JOTIO/IHUTE/IbHBIE TOCTPOEHUSs, anrebpanyeckuii ammapar, Weu
CUMMeTpUH;

" TIPpOBOJMTH [AOKa3aTejibHbIe PAaCCY KA eHHs IIPU pelleHuHr 3a4a4, UCII0/Ib3ysl U3BeCTHhbIe TeO-
PEMEI, O6H3py>KI/IBaﬂ BO3MOXHOCTH [JId UX KUCITI0/Ib30BdHHA;

HCII0/Ib30BAaTh HPHOGPETEHHBIG 3HAHUSA U YMEHUA B HpaKTH‘IECKOﬁ AeATe/IbHOCTH U
HOBCE,E[HEBHOFI KHU3HHU NJIA:

®  OIIMCaHHs pea/lbHbIX cmyaunﬁ Ha A3bIKe Ir'eOMeTPUH;

"  pacueToB, BK/IIOUAIOLMX MMPOCTeHIINe POPMYJIbI;



=  pelleHUs MPAaKTUUeCKUX 3a/ay, CBSI3aHHBIX C HAXO0KJeHWeM reOMeTpUUeCKUX BeJTUUrH
(Mcrosb3yst Ipy He0OXOAUMOCTH CTIPaBOUHUKHM U TeXHUYECKHe CPe/iCTBa);

* [IOCTPOEHU reoMeTpUUeCKUMH MHCTPyMeHTaMu (JInHelKa, YTro/IbHUK, IUPKYJ/Ib, TPaHCTIOp-
THP).
COJEP)XAHUE ITPOI'PAMMBI

I. BekTopsbl. MeToj koopauHar. (19 u.)

[TonsiTvie BekTOpa. PaBeHCTBO BekTOpoB. C/i0)KeHHEe W BbIUMTaHHE BEKTOPOB. YMHOKeHHe
BeKTOpa Ha unciio. Pa3noykeHure BeKTOpa Mo ABYM HeKOJ/UIMHeapHbIM BeKTopaM. KoopauHaTthl BeKTopa.
[TpocTeiiive 3alauM B KOOpAWHATaX. YPaBHEeHUsI OKPY)KHOCTU U MpsiMou. [IprMeHeHHe BEKTOPOB U
KOOp/JMHAT TPU pelleHnH 3a/au.

3HamMb: ONpeJie/ieHVe BEKTOpa, pa3/ivyarh ero Havajao U KOHel] BU/bl BEKTOPOB, OIpe/e/sTh
CyMMbl U DPa3HOCTH BEKTODOB, TPOHM3Be/leHHe BeKTOpa Ha YMCJ/IO, UTO TaKoe KOOpAWHATbI
BEKTOpA; Omnpe/ie/ieHre cpe/iHel JIMHUel TpareLuu;

ymemb: 1300paxkaTb U 0003HaUaTh BEKTOD, OTKJ/I/IbIBaTh BEKTODP, PaBHbIN JaHHOMY, HaXOJUThb
KOOD/MHAThl BEKTOpa 0 ero KOOpAuHaTaM Hauaja U KOHLIA, BBIUUC/ATb CyMMYy U Pa3HOCThb
JIByX BEKTOPOB IO UX KOOp/MHaTaM, CTPOUTb CYMMY JBYX BEKTODOB, IMO/b3YysCh MpaBUIaMu
TpeyrosibHUKa, TlapajjeforpaMmma, MHOTOYTOJIbHUKA; CTPOUTh OKPY)KHOCTM W TpsIMble
3a/laHHble YpaBHEHUSIMHU.

OcHoeHble mepmuHbl no paszodeny: IloHsTve BekTOopa. AOCONMIOTHas BeMWUWHA W HampaBjieHUe
BekTOpa. PaBeHCTBO BeKTOpPOB. C/iO)KeHME W BbIUMTaHHWE BEKTOPOB. YMHOKEHWe BeKTOpa Ha
yucsno. KomnmvneapHble Bektopbl. IIpoekuus Ha ock. KoopauHatel BekTopa. Ormepanuu  Hap,
BEKTOpaMHU: YMHO)KeHHe Ha YUCJI0, CJI0KeHUe, pasjioKeHue.

II. CooTHomleHHsT MeXAy CTOPOHAMH M YyIjaMH TpeyrojbHUKa. CKassipHoe
npou3BejieHUe BeKTOpPOB. (12 u.)

CuHHyC, KOCHHYC U TaHTeHC yr/a. TeopeMbl CHHYCOB Y KOCUHYCOB. PellieHrie TPeyro/JibHUKOB.
CkaJsisipHOe TIpOHM3Be/ieHre BeKTOPOB U ero nMpruMeHeH’e B reOMeTPpUUeCcKUX 3a/jauax.

3Hamb: OTpe/iesieHrsl KOCHHYyCa CUHYCa, TaHTeHca /il OCTPOro yria (popmyJibl, BbIpaKarolue
WX CB$I3b; OTpe/ie/ieHusi CKaJISIpHOTO TIPOM3Be/ieHNs] BEKTOPOB;

yMemb: BOCIIPOU3BOJUThL Jl0Ka3aTelbCTBa TeOpeM KOCHUHYCOB W CHHYCOB, TPUMEHSTb B
pelleHnM 3aj/lay; HaxO[JWUTb CKa/sipHOe MPOM3BeleHre BeKTOPOB B KOOPAMHATaX, Yrojl MeXIy
BEKTOPaMH.

OcHoeHble mepmuHbL No pasodesy: CUHYC, KOCUHYC U TaHTeHC yrJa. TeopeMbl CHHYCOB U KOCHHYCOB.
Pemennie TpeyrosbHUKOB. COOTHOLLIEHWE MeXJy CTOPOHaMU U YyriaMu TpeyrosibHUKa. CkassipHoe
Tpou3Be/ieHre. YT0/1 MeX/y BeKTOpaMHu.

I11. InuHa OKPY>KHOCTH U IJIOIIAAb Kpyra. (13 u.)

[MpaBUnbHbIE ~ MHOTOYTOMbHUKUA.  OKPY)KHOCTH,  OMUCaHHAasg  OKOJIO  TPaBUJILHOTO
MHOTOYTOJIbHMKA W BMMcaHHasi B Hero. [locTpoeHue TIPaBUIBHBIX MHOTOYTOMBHUKOB. [I1vHa
OKpy>kHOCTH. I1yomazae Kpyra.

3Hamb: oripefie/ieHUe TIPABWILHOTO MHOTOYTO/IbHUKA, (DOPMY/y [AJUHBI OKPY>XXHOCTH U ee
JYTH, TJIOLaJi CEKTOPa;

yMemb: BBIUMC/IATH CTOPOHBI, TJIOLIAZIU U TTePUMeTPhl PaBUILHBIX MHOTOYTOJ/IbHUKOB, [IJTUHY
OKDY>XKHOCTH W [JIMHY AYTH; TIPUMeHSTb (hOpMyJbl TJIOIIAM Kpyra, CeKTopa MpH pelLleHur
3a/a4.



OcHoeHble mepMuHbl no paszdesay: BrbiyKable MHOTOyroibHUKU. CymMma yIjIOB BBINYK/IOTO
MHOIOyTo/IbHUKa. BrycaHHble YW ONKMCaHHble MHOIOYIOJbHUKW. IIpaBH/bHBIE MHOTOYIOJBHUKU.
BrivcanHbIe ¥ onycaHHbIe OKPYKHOCTH NPaBU/IBHOTO MHOTOYT O/TbHUKA.

JlMHa OKPY>KHOCTH, YMCJIO P; JyiMHA AyTuy. [110maab Kpyra v rionjab CeKTopa..

IV. IBwxenus. (8 u.)
OtobpaskeHue TJIOCKOCTU Ha cebsi. [ToHsiThe fBMKeHUsi. OceBasi U [leHTpa/ibHasi CUMMeTPHH.
[TapannensHeiii nepeHoc. IToBopoT. HanokeHust U JBUKEHUS.

3Hamb: omnpefie/ieHUsi TpeoOpa30BaHMsl TJIOCKOCTH, JIBWKEHUs TIJIOCKOCTH, OTIPeJeNATh WX
BUJBL;
yMemb: pellaTh 3a/lauu, UCI0JIb3Ys Orpe/iesieHUs BUZ0B IBU>KEHUSI.

OcHogHble mepmuHbl no pasdeay: IloHstue nBwkeHus. [Ipumepsl aBWwKeHuM ¢uryp. Cummerpus
¢uryp. OceBass cMMMeTpUsi U Tapasse/bHbIi TepeHoc. [IOBOPOT M LieHTpa/ibHas CHMMETpUS.
[TocTpoeHue 06pa30B TOUEK, OTPE3KOB, TPEYTOJbHUKOB MPU CUMMETPUSIX, Mapasiie/lbHOM TiepeHoce,
TIOBOPOTe.

V. 06 akcuomax reomeTpuu. (2 4.)
Becena 06 akcoMax reOMeTpUH.

3HAMb: aKCUOMBbI, CBSI3aHHbIE C TIPSIMBIMU U MJIOCKOCTBIO; aKCUOMBI, CBSI3aHHbIe C TIOHATHEM
Ha/I0KeHUs U paBeHCTBa (PUryp

ymemb: pellaTh INIAHUMETPUUEeCKHEe 3d/1a4u, CBA3dHHbIE C dAKCMOMdMMU.

VI. HauanbHble cBeieHUs U3 cTepeoMeTpuH. (8 4.)

[Tpeamer crepeoMmerpuu. ['eomeTpuueckue Tejla ¥ TIOBEPXHOCTU. MHOTOTPaHHUKU: TIPU3Ma,
rapasijiesienure/, TUpamMua, GOpMyJsbl AJisT BbIUMC/IeHUs uX 00bémoB. Tema W TOBEPXHOCTH
BpallleHUs: LIUINH/P, KOHYC, cdepa, 11ap, GopMy/bl [jis BEIYUCIEHUs UX T1/I0IIa/iel TTIOBepXHOCTel 1
00BEMOB.

3Hamb: TIOHATHS MPU3MBbI, Tlapasuiesienuresa, KOHyca, TMpaMU/bl, LIWIMHAPA, cdepsl, 11apa U
UX CBOUCTB;
yMemb: pellaTh MPOCTelIINe MJIaHUMeTpruUecKue 3a/laui B IPOCTPaHCTBeE.

OcHoeHble mepmMuHbl no pasdesy: Ilpu3Ma, napasienenurnes, KOHyC, MUpaMuja, LIWIUHJPD, cdepa,
1iap.

IToBTOpeHue. Pemenue 3aau. (64.)

TpeGoBaHUs K YPOBHIO MOJATOTOBKH YYaI{HXCH:
B pe3yabmame u3yueHusi 0AHHO20 Kypca yuaujuecst 00AHCHbI yMemb/3Hamb:

hd 3HaTb oripege/ieHrsT BEKTOPAd KW PpdBHBIX BEKTOPOB; I/I306pa)KaTb ¥ 0003HayaThb BEKTODHI,
OTK/IaAbIBATh OT AaHHOﬁ TOYKHU BEKTOD, paBHbIﬁ AdHHOMY; YMETH pellaTh 3a/idUu.
b YMeTb 06’BHCHI/ITB, KaK oripegesjseTcd CyMMa BYX U Oostee BEKTOPOB; 3HATb 3dKOHBI C/IOKE€HHA

BEKTOPOB, OMpeJie/ieHde pa3HOCTH [BYX BEeKTOPOB; 3HaTh, KaKOW BeKTOD Ha3bIBaeTCs
MIPOTUBOIIOJIOXKHBIM /JaHHOMY; yMeTb CTPOUTh CYMMYy /JBYX U 0osiee [JaHHBIX BeKTOPOB,
T0JIb3YSCh MpaBW/IaMU TPEYToJIbHUKA, MapasjiesiorpaMMa, MHOTOYTO/IbHUKA, CTPOUThL Pa3HOCThb
JIBYX JIaHHBIX BEKTOPOB; YMeTh pelllaTh 3a/lauM.

J 3HaTh, KaKOW BEKTOp Ha3bIBaeTCsl MPOW3Be/[eHNeM BEKTOpa Ha UKC/I0; YMeTh (hOpMY/IMPOBAThH
CBOMCTBa YMHO)KeHHsI BeKTOpa Ha YMCJIO; 3HaTh, KaKOW OTPe30K Ha3bIBAaeTCsl CpejiHel JIMHUeU
TpareLyy; ymeTb (JOPMYJIUPOBaTh U J0Ka3bIBaTh TEOPEMY O CpefiHel JIMHUU TpareLyd; yMeTb



peliarh 3aZlauu.

3HaTtb (OPMY/MPOBKM W [0Ka3aTe/ibCTBa JIeMMbl O KOJIZITMHEApHbIX BeKTOpax W TeopeMbl O
pa3/io)kKeHUM BeKTopa Mo JByM HEKOJJIMHeapHbIM BeKTOpaM, MpaBwWia JAeUCTBUIN Hajl BeKTOpaMu
C 3a/JaHHbIMU KOOp/JiJMHaTaM{; YMeTb pellaTh 3aJauM.

3HaTh U yMeTb BBIBOAUTH (HOpPMy/bl KOODAMHAT BeKTOpa uepe3 KOOpPAMHATHI ero KOHIIAa |
Hauasia, KOOpAMHAT CepeJyHbl OTPe3Ka, [JIMHbI BeKTOpa U PaCCTOSHUSL MeXIY ABYMs TOUKaMU;
yYMeTb pellaTh 3a/jauu.

3HaTh U yMeThb BBIBOJWUTb yPaBHEHUSI OKPY)KHOCTH U TPSIMOM; YMeTb CTPOUTh OKPY>XHOCTU U
TpsIMble, 3a/jlaHHble YPaBHEeHUSIMU; YMeTh pellaThb 3a/jauu.

3HaTh, KaK BBOJATCS CUHYC, KOCMHYC M TaHreHc yrioB oT 0° go 180° ymeTh [OKa3blBaTh
OCHOBHOE TPUTOHOMETPUUYECKOe TOXKJEeCTBO; 3HaTb (OPMYyJ/bl /sl BBIYMC/IEHUSI KOOpPAWHAT
TOYKH; YMETh peLlaTh 3a/auM.

3HaTb ¥ yMeTb [lOKasblBaTb TeopeMy O ILIOLIaJY TpPeyrojibHUKa, TeOopeMbl CHHYCOB U
KOCUHYCOB; YMeTb pelllaTh 3a/lauu.

YMeTb OOBSICHUTB, UTO TakKOe Yrojl MeXIy BeKTOPaMU; 3HaTb OIpeJesieHre CKa/spPHOTO
MpOM3BeJeHUs] BEKTOPOB, YCJIOBUE TepIeHAUKY/ISIPHOCTH HEHYJIEeBbIX BEKTOPOB, BbIpa’KeHUE
CKaJISIPHOTO TIPOM3Be/ieHUsI B KOOPAUHATAaX U ero CBOKWCTBA; YMETh pellaTh 3a/lauu.

3HaTh orpefiesieHHe MPaBUIBLHOIO MHOTOYT'O/IbHUKA; 3HaThb U yMeTb [0Ka3bIBaTh TEOPeMbI 00
OKPY’>KHOCTH, OMMUCAHHOM OKOJIO MPaBWIBHOIO MHOTOYTO/IbHUKA, U OKPY>KHOCTH, BIMCAHHOU B
MpaBWIbHBIM MHOTOYTOJIbHUK; 3HaTh (DOPMYJIbI J/is1 BBIYMC/IEHUS yTJia, TJIOLIQd U CTOPOHBI
MPaBUILHOTO MHOTOYTOJ/IbHMKA U PaJiiyca BIIMCAHHOW B HETO OKPY’KHOCTH; YMEThb UX BbIBECTH U
TPUMEHSITh MPU PEeLLeHUH 3a/au.

3HaTb ¢OpMyJibl JJIUHBI OKPY)KHOCTU W [yTd OKPY>KHOCTH, TIIOIIAJM Kpyra U KpPYrOBOTO
CeKTOpa; YMeTb MPHUMEHSTh UX IPU PeLLeHUH 3ajau.

YMeTb 00BSICHUTD, UTO TaKoe 0TOOpakeHHe TJIOCKOCTH Ha cebsi; 3HAaTh ompeziesieHe [IBHKaHUS
IUVIOCKOCTH; YMeThb J0Ka3bIBaTh, UYTO OCEBas U L[eHTpa/ibHasi CUMMeTPUU SBJISIFOTCS [BUKEHUSIMU
¥ UTO TIpU JIBW)KEHUM OTPEe30K OTOOpaXkaeTCsi Ha OTPe30K, a TPeYroJbHUK — Ha PaBHBIA eMy
TPeyroJibHUK; YMEThb pellaThb 3a/jauu.

YMeTb OOBSICHUTB, UTO TakOe TlapajyieJibHblii TI€PeHOC W TIOBOPOT; /IOKa3bIBaTh, UTO
Tapasuie/ibHbIM NIePeHOC Y TTOBOPOT SIBJISIIOTCS ABW)KEHUSIMU TIJIOCKOCTH; YMeThb pellaTh 3aJauM.
NmeTb mnpencTaB/ieHWss O MPOCTEMIIMX MHOTOTPAaHHMKAaxX, TelaX W TMOBEPXHOCTSX B
MIPOCTPAHCTBE; 3HaTh POPMYJIbI [I7Isl BLIUMC/IEHUS TIUIONIa/Iel TIOBEPXHOCTeH U 00BbEMOB Tel.

TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHHUA COAEP)KAHUA KYPCA
[Tporpamma obecrieuriBaeT AOCTHKEHUE CJIeAYIOIUX Yesaell U pe3y/1bmamoe 0CBOeHMUsI

obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHUs:

6 Hanpae/ieHUU /AU4HOCMHO20 pa3zeumusi:

* (opMUpOBaHME OTBETCTBEHHOTO OTHOIIEHWsS K YU€HWI0, TOTOBHOCTb W
cnocoOHOCTH, OOyuaroImMXCcss K CaMOPa3BUTHIO W CaMOOOpa30BaHHWIO Ha OCHOBe
MOTHBALMM K OOyYeHWI0O W TIO3HaHWIO, BLIOOPY [asbHeliliero obpa3oBaHusi Ha Oa3e
OPUEHTHPOBKU B Mupe Tpodeccuii U npodeccroHaNbHBIX TPeIIouTeH i, 0CO3HAaHHOMY
MOCTPOEHUID WH/WBU/yabHOM 00pa30BaTe/IbHONW TPAEKTOPUUA C YUETOM YCTOWUYMBBIX
TM03HaBaTe/IbHBIX UHTEPEeCOB;

° (i)OpMI/IpOBaHI/Ie LEe/IOCTHOI0 MHPOBO33p€HHKA, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO PA3BUTHA HAYKH U 06H_[6CTBEHHOI\/'I TMMPaKTHUKH;

* ¢opMupoBaHHE  KOMMYHHMKATHBHOM  KOMIIETEHTHOCTM B  OOmeHMd U
COTPYAHUYECTBE CO CBEpPCTHHMKAaMH, CTapliMMH M MJIaJALIMMHU, B 0Opa3oBaTebHOM,
00IIIeCTBEHHO TIO/Ie3HOM, yueOHO-UCCIe0BaTeIbCKOM, TBOPUYECKOHW M ApPYTUX BUAAX
JlesiTeIbHOCTH;



®  yMeHHe SICHO, TOYHO, TPAMOTHO U3/laraTh CBOW MbIC/IA B YCTHOW U NMUCHbMEHHOU
peuu, TIOHUMaTh CMBIC/T TOCTAaB/IEHHOM 3a/]aui, BBICTPAaUBaTh apryMeHTAIUI0, TIPUBO/IUTh
MpUMepbI U KOHTPIIPUMEDHI;

d KPUTUYHOCTL MBIIIVIEHWS, YMEHHE PACIIO3HABATH JIOTUYECKW HEKOPPEKTHLIE
BBICKa3bIBaHHWsA, OT/IMYATE TUIIOTE3Yy OT (baKTa;

d KpeaTHBHOCTb MBbIIJIEHUA, THUIIMATHBA, HAXOAUUBOCTb, dAKTUBHOCTE IIPU peIlIeHUH
MaTeMaTUUeCKHX 3a/1ay4;

®* [pejCTaBJieHWe O MaTeMaTHUeCKoW Hayke Kak cdepe  uesoBeueckoit
JesiTesTbHOCTH, 00 3Tarax ee pa3BUTHS, O ee 3HAUMMOCTH /IJIsl pa3BUTHS LIMBUA/IM3ALIUY;

® yMeHHe KOHTDOJIMDOBaTh TIPOLleCC M pe3y/ibTaT yueOHON MaTeMaTHuecKou
JesITe/TbHOCTH;

®  crocoOHOCTh K 3MOIIMOHA/ILHOMY BOCTIPUSITHIO MaTeMaTHUeCKUX 00beKTOB, 3a/1ay,
pelleHui, pacCy>XIeHU.

(4] MemanpeamemHOM Hanpae/ieHuu:

®*  yMeHHe CaMOCTOSITeJIbHO T/IAHWPOBATh a/IbTePHATUBHbBIE MYTH JOCTH)KEHHUS Lieset,
0CO3HAaHHO BbIOMpaTh Haubomnee 3ddeKTHBHBIE CIIOCOOBI pellleHHUs yueOHBIX U
M03HaBaTe/bHBIX 3a/1ay;

®  yMeHMe OCYIIeCTB/SATb KOHTPOJIb M0 pe3yJ/bTaTy U Coco0y [eHCTBUs Ha ypOBHe
MIPOM3BOJILHOTO BHUMaHHsI ¥ BHOCUTh HEOOXOMMble KOPPEKTHBHI;

®* yMeHHe a/leKBaTHO OLIEHMBATh IPABUIBHOCTb WM OMIMOOYHOCTH BBITTOJIHEHHS
yueOHOU 3a71aud, ee OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBbIE BO3MOKHOCTU €€
pelieHus;

® OCO3HaHHOe BJaJileHhe JIOTUYeCKUMU [JeUCTBUSIMM OIpeJie/leHHdst TTOHSTUM,
000011IeHUs,  YCTAaHOBJIEHWS  aHAJNOTHM,  Kjaccu(UKalyMd  Ha  OCHOBe
CaMOCTOSTe/ILHOTO BbIOOpA, OCHOBAaHUIA U KDUTEPUEB;

® yMeHWe YCTaHaB/IMBaTb NPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3M; CTPOUTH JIOTMUECKOoe
paccy>k/ileHre, yMO3aK/ItoueHre U BbIBO/IbI;

b yMeHHe CO030aBaTb, MPHUMEHATH U Hp806pa30BbIBaTb 3HAKOBO-CHMMBOJIMYECKHE
CpeacTBd, MOAe/IM U CXeMbI [JId pelIeHndA yqe6HBIX W IM03HABaTe/IbHbIX 3d/1d4;

®  yMeHHe OPraHM30BbIBaTh yuebHOe COTPYJHUUECTBO U COBMECTHYIO /IeSITe/TbHOCTh C
yuuTe/NeM U CBepCTHUKaMU; yMeHHe paboTatb B rpyrme; (HopMyaupoBaTh,
apryMeHTHPOBaTh Y OTCTaUBaTh CBOE MHEHUE;

*  (QopmupoBaHue yueOHOW U O0OIIeNO/b30BaTENLCKOM KOMITETEHTHOCTH B 0071acTH
WCI0/Ib30BaHUsl ~ MH(MOPMAalMOHHO-KOMMYHUKALIMOHHBIX  TexHosoruni  (MKT-
KOMIIETeHTHOCTH);

hd IepBOHa4d/IbHbIE€ TIPpEeACTaB/I€HUA 00 naedax M 0 MeToddX MdTeMdTHKH KdK 00
YHUBEPCAJIbHOM fA3bIK€ HAYKHW W TeXHUKH, O CpeACTBe MOe/TMPOBaHUA SIBJIHUN U
poLeccos;

®* yMeHHe BH/IeTb MaTeMaTHYeCKylO 3aZlayy B KOHTeKCTe MpOOJIeMHOM CHUTyaluH B
JPYTUX JUCLIMITIMHAX, B OKPY’Karolel KU3HY;

® yMeHMe HAaXOJUTb B Pa3/IMYHbIX UCTOYHHMKAX HUH(GOpPMAIMI0, HeOOXOJUMYIO [JIst
pellleHUsi MaTeMaTHUeCKUX mpobieM, W TIpeJCTaBisATh ee B TOHSATHOU (opme;
MpPUHMMATh pellleHWe B YCJOBUAX HEMNOTHOM U UW30BITOYHOM, TOUHOU W
BepOSITHOCTHOM MH(bOpMaLny;



® yMeHWe T[OHMMaTb W WCIIO/Ib30BaThb MaTeMaTU4yecKue Cpe/CTBa HarsiIHOCTU
(rpadviky, [AuarpamMMbl, TaOJMWIBI, CXeMbl W JAp.) /[Jid  WUIIOCTPALWH,
WHTepIpeTaluu, apryMeHTaLuu;

®* yMeHHe BBIABUraTb TUIOTe3bl TPU pelleHnd Y4ueOHBIX 3aZiauy W TIOHWMAThb
HEoOXOJMMOCTb UX TTPOBEPKH.

8 npeaMCMHOM Hanpae/sieHuu.

* yMeHMe paboTaTb C MaTeMaTHYeCKUM TeKCTOM (aHa/lW3UpOBaTh, W3B/IEKATh
HeoOX0oMMYI0 HHPOPMAIIHIO), TOYHO ¥ TPAMOTHO BbIPa)kaTb CBOW MBIC/IM B YCTHOM
M TMCbMEHHOW peuyd C T[pUMEHeHWeM MaTeMaTU4yeCKOW TepMUHOJIOTMM H
CUMBOJIMKM, HCIO/b30BaTh  pas3/MuHble S3bIKM MaTeMaTUKW, IIPOBOJUTH
KJaccupUKaLuy, Joruyeckvie oOOCHOBaHMs, [j0KasaTeabCTBA MaTeMaTH4yeCcKuX
yTBepXKIeHUH;

® oBrageHre 0a30BbIM TIOHATHHHBIM amniapaToM TI0 OCHOBHBIM pas3jienam
COZlep)KaHUsI; TpeJCcTaBleHHe 00 OCHOBHBIX W3y4YaeMbIX TOHATUSIX (UUCIIO,
reomeTrpuueckasi Gurypa, ypaBHeHue, (yHKLMs, BEPOSITHOCTb) KaK Ba)KHEMILNX
MaTeMaTUUeCKUX MOJeJsX, I103BOJSIOIUX ONUChIBaTh U H3yyaTb peasibHbIe
TIPOLIeCCHI u SIBJIEHUST;
® pasBUTHe MpeJCTaB/JeHUH O YKC/e M UYUC/IOBBIX CUCTeMax OT HaTypasbHbIX [0
JleCTBUTE/IbHBIX ~ YMCe/; OB/aJileHHe HaBblKaAMM  YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAa/IbHbIX BBIUMC/IEHUM;

® OBJaJleHHMe  CUMBOJIBHBIM  $I3bIKOM  ajreOpbl, TpUeMaMH  BBITIOJTHEHUS
TOXKIECTBEHHBIX  Tpeo0pa30BaHUM  pAl[MOHANBbHBIX  BBIPDAKEHWM,  pelIeHHs
ypaBHeHWM, CUCTeM YypaBHeHUI, HepaBeHCTB W CUCTEM HepaBeHCTB; yMeHHe
WCI0/b30BaTh MK KOOPAWHAT Ha TUIOCKOCTH [/ UHTepIipeTaljiyd ypaBHEHWH,
HEPaBeHCTB, CUCTEM; YMeHHe TIPUMeHsTb anreOpanueckue Tipeobpa3oBaHus,
arnrapaT ypaBHEHWW W HepaBeHCTB [i/Isl pellieHWs 3a/iau M3 pa3/InyHbIX pa3/esioB

Kypca;
® oB/lajeHUe CUCTeMOW (YHKIMOHANbHBIX TMOHSTUM, (PYHKLMOHATbHBIM SI3bIKOM U
CHUMBOJTUKOM; yMeHue HCII0/Th30BaTh (dbyHKIMOHA/ILHO-TpaduuecKue

Tpe/iCTaB/eHUs 1/ OMMCAHUS U aHa/u3a peasibHbIX 3aBUCHMOCTEM;

®  OB/a/leHHMe OCHOBHBIMHU CIIOCO0aMU TIpe/CTaB/eHUsT U aHa/ki3a CTaTUCTUUECKUX
JaHHbIX; Ha/JWuWe TIpeACTaBJIeHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHDe U O Pa3/IMYHbIX Crocobax WX W3y4YeHHs, O BEepPOSITHOCTHBIX
MOJensx;

hd YMeHHEe TIPUMEHATL U3YUYE€HHbI€ TTOHATHSA, pe3yJ/IbTaTbl, METOAbI OJId PEIIeHUA 3a4a4
MMPaKTUYECKOI'0 XapdkKTepa U 3d/id4 M3 CMEXHBIX AUCHUIIVIMH C HCII0/Ib30BAHUEM
npu HEO6XOAI/IMOCTI/I CITIPAaBOYHBIX MdTE€PHaJ/IOB, Ka/JIbKY/JIATOPAd, KOMIIBIOTEPA.

OcHoBHas opMa opraHu3any 06pa3oBaTe/IbHOTO MpoIiecca — K/IaCCHO-YPOYHasi CUCTeMa.
[TpenycMaTprBaeTcs MpUMeHeHHe C/IeIyIOLNX TeXHO/IOTHIA 00yUeHHs:

TPaJIML[MOHHAsT K/IaCCHO-yPOUHast
WTPOBbIE TeXHOJIOTUU

3JIEMEHTHI ITPOOJIEMHOT0 00yUeHHUs
TeXHOJIOTUM YPOBHeBOH AuddepeHIAaLIUN
3/10poBbecOeperarolie TeXHOJOT U

UKT

Buibl ¥ pOpMBI KOHTPOJIS: IPOMEKYTOUYHBIN, TIPeyTIpeAUTe/IbHBIN KOHTPOJIb; KOHTPOJIbHBIE
paboTshL.

ouhsrwNE



KanenjapHo-TemaTuyeckoe njiaHMpoOBaHue
NMPOX0>K/ieH!sI MPOrpaMMHOr0 MaTepuasia

32-35 [[IpaBU/IbHBIE MHOTOYT'OJIBHUKU

Ne/Ne ama ypoka ama Kos-
Coodepoicanue mamepuana A P A
YPOKO no naaMy | ypoka no €0
8 dakmy yacoe
BekTophl 8
1-2 [[TonsiTue BekTOpa 2
3-5 |CnokeHue ¥ BblUMTaHKe BEKTOPOB 3
6 |YMHOXeHHe BeKTOpa Ha UMCJIo 1
7-8 |[IprMeHeHMe BEKTOPOB K pelleHHUI0 3a/ay 2
MeTto KOOpAUHAT 11
9-10 [KooppguHatbl BEKTOpa 2
11-12 |IIpocTetitme 3ajauu B KOOpJMHATaxX 2
13-15 |YpaBHeHUe OKPY)KHOCTH. Y paBHeHHUe NPSMOn 3
16-17 (PerieHue 3ajau 2
18 Ycmubiil 3auem no meme « Bekmopbl. 1
Memoo KoopouHam»
19 Konmposabnas paboma Ne 1 no meme 1
«Bexkmopbl. Memod KoopouHam»
CooTHoLIeHUsI MeX/ly CTOPOHAaMH U yrjlaMHu
TpeyrojbHuKa. CKa/sipHOe [IpoHu3Be/ieHne 12
BEKTOPOB.
20-22 |(Cunyc, KOCUHYC TaHT'eHC yria 3
93-26 CooTHolIeHUsI MeXKJy CTOPOHAMU U 4
yIJlaMHM TPeyroJIbHUKa
27-28 |CkansipHOe rpou3sBe/ieHre BEKTOPOB 2
29 |Pemienue 3amau 1
Ycmubiil 3auem no meme «CoomHoweHus
30 |medxcdy cmopoHamu u yeaamu 1
mpey20/1bHUKA.
CKa/isipHoe npou3eedeHue 8eKINopoe»
Koumpoabnas paboma Ne 2 no meme
31 «CoomHouweHus1 medcdy CmopoHaAMuU U 1
ya/iaamu mpeyz20/1bHUKa. CKaasipHoe
npouseedeHue 8eKInopoe»
Ji/IMHaA OKPY)XHOCTH M IJIOIAa/Ab Kpyra. 13
4




36-39 |[[l;mMHa OKpY)KHOCTHU U ILIOLIAb Kpyra 4
40-42 [Pewenue 3amau 3
43 Ycmubiil 3auem no meme «/Inuna 1
OKpYX}CHOCMU U N/10Wadb Kpy2a»
44 KonmpoabHas paboma Ne 3 no meme «/Jauna 1
OKpY)CHOCMU U N/A0Wadb Kpy2a»
JBIOKeHue

45-47 [[Toustue aBrxkeHusi. CUMMeTpHs 3
48-50 |l[lapanienbHbIV EPEHOC U TOBOPOT 3
51 |Pemmenue 3a/au 1
52 Ycmubiii 3auem no meme «/leudiceHue» 1
HavaibHblIe CBeieHns1 U3 CTepeoMeTpum 8

53-56 [MHororpaHHUKU 4
57-60 |Tena 1 NOBepXHOCTH Bpall|eHUs 4
61-62 00 akcuomMax reoMeTpuu 2
TToBTOpEHHE 4

63-64 |Pelienue 3a/au 2
65-66 Hmozoeas KonmpoabHas paboma 2
67-68 |Pe3eps 2
68

NTtoro uacos




KanenjapHo- TemaTu4eckoe nJlaHupoBaHue 110 reoMeTpuH 9 Kiacca
(yuebnuk aBrt.: JI.C. AtaHacsH u ap win B.®. ByTty30B u ap. «I'eomerpus 7-9», M. «IIpocBertieHue»)

ITnanupyemble pesyibmambl 0GyueHus Buobt u
Ne K-eo Tun/ < ¢opmbl
Tema pa3dena ypoka ¢opm OceoeHue npedMemHbIX 3HAHUU Jdama
YPOK yac. a yyvia KOHMpo
a a8
YpOKa
I'naBa IX. BekTopsl (8u.) + I'naBa X. MeTtoja koopauHar (11u.).
ITonsitne BekTOpa VNHM | ®opmynupoBathb orpeeeHus u | PeryisiTuBHBIE: CIL BII
1-2 2 3VM | wutoCcTpUpOBATh TIOHSATHS BEKTOPA, €ro JJIMHBI, | KOHTPOJIb, KOPPEKLHs, OLIeHKa. y 0 ’
KOJUIMHEapHbIX u PaBHBIX BekTOpOB; | Ilo3HaBaTe/IbHbBIE:
CrnoxeHue u VHM | MOTUBUpOBAaTh BBeJieHUe TIOHATUM U JeMCTBUM, | aHa/INU3, CUHTe3, CpaBHEHUe, 06o0111eHMe, CII, BII,
3-5 | BelUMTaHHe BEKTOPOB 3 3IM | CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIVMMHM | aHa/lIOrus, cepualiys, Knaccupukarys; YO, T,
C3YH | mpumepamu, OTHOCAIUMUCS K (U3NUECKUM | UCIIOJIb30BaHUE 3HaKOBO-CUMBOJIMYECKUX CP
YMHOKeHHe BeKTOPOB VMHM | BEKTOPHBIM BeJIMUHMHAM; MTPUMEHSITh BEKTOPBI U | CPEJCTB, MO/ie/IMPOBaHKe U peobpa3oBaHue
6 Ha YMCIIo 1 3UM | f#elicTBMSI  HaJ,  HAMU TIPpU  peLIeHWH | Mojesell pasHbIX TUIIOB; CIL, BIL, T
C3YH | reoMeTprueckux 3azad. BBITIO/THEHHE IeliCTBU 10 ailTOPUTMY;
[TpumMeHeHue HM No/iBeJleHNe TOoJ, TIOHATHE. 5 CII, BII,
BEKTODPOB K PEIIeHUI0 31M KOMMyHHKaTHBHbIE: KOHTPOJIb ,Z[EI/IC”\FJBI/IH YO, T,
7-8 3a/1au 2 C3VH napTHepa, BbBIpD&KeHHe CBOMX MbICIeli 4 | CP, PK,
apryMeHTaLus CBOEro MHEHUS C 1P
YOG3 JTOCTAaTOYHOM TTOTHOTOM ¥ TOYHOCTBIO. 3
KoopauHate! BekTOpa OOBSICHATL W WUTIOCTPUPOBATh  TOHATHS | Peryi1sATHUBHBIe:
VHM | npsimoyronbHO#i CHUCTEMBI KOOD/IMHAT, | KOHTPOJIb, KOppeKuus, oueHka, BosieBas | CII, BII,
9-10 2 3UM | koopgvHAT TOUKM UM KOOPJMHAT BEKTOpA; | CAMOPETYJ/ISls,  BBIIOJHEHHe IPOOHOro CP,
BBIBOJIUTH U WUCII0/Ib30BaTh TPH PEIlIeHHH 3a/lau | yueOHOro  JeHCTBUST UM (UKCUpOBaHUE 0l0)
GopMysbl  KOODJWUHAT CepefuHbI  OTpPe3Ka, | MHAWBU/YalIbHOTO 3aTpy/HEeHUs B MPOOHOM
IMpocreiimiye 3a5auu B IUIMHBl BEKTOpa, PAaCCTOSIHUSL MeXIy [ABYMS | AeWCTBUU.
KOOpAMHAaTax WHM | Toukamu, ypaBHEHUsI OKPY>KHOCTHU U TIPSIMOA. Ilo3HaBaTe/bHbIE: CII, BII,
11-12 2 3VIM | TIpuMeHsITh TOyUYeHHbIe 3HAHUSA TIPU PEIIeHUM | aHa/lu3, CUHTe3, CpaBHeHUe, 0000ITeHue, CP, PK,
3a/la4 U JI0Ka3aTe/bCTBa TeopeM. aHaJIorusi, cepyaLius, KiaccupuKarys; YO
DopMUpoBaHye NpefiCcTaB/JeHUH O CBSI3U MeX/y | MCII0/Ib30BaHue 3HaKOBO-CUMBOJINYECKUX




YpaBHeHue reoMeTpuYeCcKUMu u anreOpanyecKNMH | CPeZICTB, MOZIeTMPOBaHKe U MpeoOpa3oBaHue
OKPY’KHOCTH. VHM | noHsATHsIMU, TiepeBojfie C si3blka T'eOMeTPUH Ha | Mojeriell pa3HbIX THIIOB; CII, BI]I,
13-15 | YpaBHeHMe NIPSIMO}A. 3UUM | s3bIk anreOphl ¥ 0OpaTHO TPH pellieHnd 3a/lau | BBIOJHEHHe JIeMCTBUM 0 alrOPUTMY; CP, PK,
Pewenue 3amau C3YH | (B TOM uuc/e v NPUKIaZHOTO XapaKTepa). MoJBeleHre M0/ [IOHATHE, YCTaHOBJIeHHE T
MIPUYUHHO-CJIe/ICTBEHHBIX CBsi3el,
Pemienue 3azau [l0Ka3aTrebCTBO
C3VH KoMMyHHMKaTHBHBbIe: KOHTPO/Ib [1efiCTBUS CII, BII,
16-17 vOC3 rapTHepa, BhIPA’KeHHEe CBOWX MBIC/IEN U CP, PK,
apryMmeHTanys CBOEro MHEeHUSsI C TP
JIOCTAaTOYHOM TTOTHOTOM ¥ TOUHOCTBIO.
Ycemmubiii 3auem YMeTb Haxo/IUTb KOOP/AMHATHI U JIIMHY ofiHorO | ITpu  ebinoaHeHuu  pabombl
no meme BEKTOpPa, BbIPAXKEHHOI'O uepe3 /ipyrvie BeKTOpkl, yuawjuiicst 0034 ceH nokasamb
«BeKkmopbL. WCI0JIb3ysl CBOMCTBA JEMCTBUM C BeKTOpaMH, obsi3amesibHble pe3yabmambl 3
Memod MPUMEHSITb MeTOZ, KOOPAWHAT [l pelleHus | obyueHus: ceou 3HaHuUs onepayuil ¢
KoOpduHam» reoMeTpuueckux  3ajay; MCIIONb30BATD | 6eKMOPAMU, NPUMeHAA npu Heo6xo?umocmu
ypaBHeHHe OKDY)XHOCTM W TIpsIMOH  IIpH coyemamesbHblil,
pellieHdd 3aJad M COCTaB/sITb ypaBHEHHWe | nepemecmumesibHbll U pacnpedeaumenbHbiil
18-19 K3Y | okpy>KHOCTH ¥ TIPSIMOM TIO YC/IOBUSIM 3aJ]auM. | 3aKOHbl; 6bIYUCASMb OAUHY Ompe3Kd no
OnpefienaTh B3aUMHOe [0JIO)KEHHE TIPSIMON U | KoopouHamam e20 KOHYO08;
OKDY>KHOCTH, OKPY)KHOCTH M TOYEK, MUCTIOb3Y 8bIUUCASMb KOOPOUHAMbI
KonmponbHas ypaBHEHUsI OKPY)KHOCTM W KOOpJMHAT TOYeK; cepeouHbl ompeskda;
paboma Ne 1 no OTIpeJieNIAiTh BHJ, W CBOMCTBA GUryphl TIO | UCNOAb308AMb KOOPOUHAMHbIU Memoo 05 KP
meme KOOp/IMHATaM ee BepIlH. u3yueHus ceoticme nNpsiMbIX U OKPYXHCHOCMeLl.
«Bekmopbi. BbInyCKHUK NOAYYUM 803MONCHOCb:
Memoo 081a0emb 8eKMOPHbIM U KOOPOUHAMHbIM
KoopOuHam» Memoodamu  04si  peuwleHusi  3a0au
HQa eblyUCAeHue U
dokazamenbCcmeo.
I'naBa XI. CooTHoOIIIeHHs MeXXAYy CTOPOHAMH M yrjiaMH TpeyrojibHUKa. CKa/isipHoe npou3BefieHue BeKTopoB (12u.).
CuHyC, KOCHHYC vaM | PopMymMpoBath u WJTIOCTPUPOBATh | PeryisiTuBHbIE:
TaHI'€HC yra 3UM oripefieJieHUs1 CHUHYyCa, KOCUHyCa W TaHreHca | KOHTPOJIb, KOPPEKLd, OLIeHKa, CII, BII,
20-22 C3yH | YIVIoB OT 0 mgo 180°; BLIBOAUTL OCHOBHOE | BBIMTOJHEHHe MpoOHOro yuyebHoro gefictusi | CP, PK,
TPUTOHOMETPUUECKOe TOXKJECTBO U (HOPMYJIBI 51 ¢ukcupoBaHue VH/IMBU/lyaJIbHOTO D0




CoOTHOLIeHUsS MeXIy

rpuBefieHus; (OpMyIMpoBaThb M [JOKa3bIBaTh

3aTpy/IHeHUA B TTPOOHOM [IeHCTBUH,

CTOPOHaMH U yTI/laMU WHM | TeopeMbl CHHYCOB U KOCHHYCOB, IPUMEHSITh MX | TUVIAHUPOBAHKE u CI1, BIJ,
23-26 | TpeyronbHHUKa 3VIM | npu pelieHUU TPeyroJbHUKOB; OOBSCHSATH, Kak | MPOTHO3MPOBAHHUE. CP, PK,
WCTOMb3YIOTCS TpUroHoMeTpruueckue ¢opmysiel | [To3HaBaTe/1bHBIE: YO
B W3MepUTEeNbHBIX PaboTax Ha MeCTHOCTH; | aHaIu3, CHHTe3, cpaBHeHue, 06001IeHue,
CkansipHoe VIHM (opmynupoBaTh OIpefie/ieHUs] yIVIa MeXJy | aHajlorusi, cephaLys, Kaaccupukalys;
TIpOU3Be/ieHue 3/M | BeKTOPaMM M CKalApHOTO  MPOM3Be/IeHMs | MCTO/b30BaHHe 3HakoBo-cumBo/mueckux | CII, BII,
27-28 | BeKTOpOB C3yH | BEKTOPOB; BBIBOJUTH (dopMyy CKaJSIpHOTO | Cpe/iCTB, MO/leipoBaHue v ipeobpaszoranue | CP, PK,
TIpou3Be/ieHusT Yepe3 KOOPAWHATHI BEKTOPOB; | Mojie/ieit pa3HbIX TUIIOB; @O, ITP
thopmynMpoBaTh 1 000OCHOBBIBaTh YTBEPXK/EHUE | BBHITIOJHEHUE JeMCTBUIM 0 alrOpUTMY;
Pemenne 3azau O CBOMCTBaxX CKaJsIPHOTO TIPOM3BeJleHUs; | MOJBeJeHHe M0/ MTOHATHe, YCTaHOB/IeHHe
HCII0JIb30BaTh CKassIpHOe TIpou3BeJieHHe | IPUUMHHO-C/Ie[,CTBEeHHBIX cBsizel],
C3yH | BEKTOPOB TpH pelieHnH 3a7au. JloKa3atenbCTBO, mouck u  Beigenenue | CII, BII,
29 vOC3 uHpOpMaLun CP, PK,
KoMMmyHHKaTHBHBIE: IJIAaHUpOBaHUe T
yueOHOTO  COTPYAHHUYECTBA,  afleKBaTHOe
WCTO/b30BaHUe  peueBbIX  CPeJCTB /s
pellieH!s] KOMMYHHUKAIJMOHHBIX 3a/ay.
Ycmmbiii YMeTb peliaTh NPOU3BOJIBHBIM TPeyrofbHUK M0 | [Tpu  ebinoaHeHuu  pabombl  ywawjulics
3ayem no meme TPeM 53/1eMeHTaM, 3HaTb CHUHYC, KOCHHYC U | 00/1)CeH nokasama obsi3amesnbHble
KonmpoabHas taHreHc yrioB 30, 45, 60 u ymMeTb HaXOAWTbH | pe3yabmambl OOyUeHUs:
paboma Ne 2 TpUroHoMeTpuueckue QyHKUUU yryioB oT 0 [0 | 8biuuciamb CKansipHoe npoussedeHue 3
no meme 180 c momormplo TabMML M KaJbKYJ/SATOPA, | 86KMOPOS, HaxXooumb Y201  MeXHcoy
30-31 «CoomHowieHus K3y | MOHMMATh CBA3b MEXJy BEKTOPaMM M HX | 6eKmopamu,
Medicdy cmopoHamu KOOpAMHATaMM, OIpefessiTb Yrol Mexzay
u y2namu BEKTOpaMHU, WICTO/Tb30BaTh orpeziesieHNe | yCmaHasaueamb nepneHOUKyAsIpHOCMb
mpeyz0/1bHUKA. CKa/ISIpHOTO TIPOM3BeZleHUs] U ero CBOMCTBA B | NPAMbBIX.
CkanapHoe KOOpAWHATax /i1 pellleHWs  3afad U | Yuawulics nosayuum 803MO}CHOCTb KP
npouseedeHu [l0Ka3aTe/IbCTBa TEOPEM. nokasamb C60U YMEHUs npu peweHuu
€ 6eKmopoe» mpey20/bHUKO8.
I'nasa XII Jl/IMHA OKPY)XHOCTH M IVIOIAABL Kpyra (13u4.).
[IpaBunbHBIE VNHM | ®opmynupoBath omnpefeneHre IpaBUIbHOrO | PeryjisiTuBHbIC: CII, BII,
32 MHOTI'OyTO/IbHUKH! 3IM | MHOrOYrOJIbHUKS; ¢hopmynrpoBaTh U | IJIaHUPOBaHUe, LiejieriojaraHye, KOHTPOJIb, CP, PK,
JlOKasblBaTb ~ TeopeMbl 00  OKPY)KHOCTSIX, | KOPPEKLUS
OKpY>KHOCT, VHM | omnvcaHHOH OKOJIO npaewibHoro | Ilo3HaBaTenbHBIE:
BMMCaHHas B 3IM | MHOTOYrOJbHMKa ¥ BIHCAHHOW € Hero; | aHaiu3, CUHTe3, CpaBHeHue, 0600IeH e, CIL, BII,
33 TIpaBU/IbLHBIA MHOTO C3YH | BbIBOAUTb U UCIO/b30BaTh (HOPMYJibl /IJisl | @HAlOrHs, CepyaLiys, KaacCU(UKariys; CIZI’)gK’

YTOMBHUK

BbIUMC/IEHHWS TUIOIIAAW TTPABUJIBHOI'O

rnojaseneHue 1o roHdaTue, yCTaHOBJ/IEeHHUEe




OKpY>KHOCTB, NHM
34 OMNMCaHHAas OKOJIO 3nM

TIPaBUWILHOTO MHOI'O C3YH

YTO/IbHYKA

DopMyiIbl IS

BBIUHC/IEHUE TIJIOLaAN

[IpaBUILHOTO NHM
35 MHOT'OYT'0JIHUKA, ero 3NM

CTOPOHBI ¥ pajuyca

BMOMCAHHOM

OKPY’KHOCTH

IToctpoenue NHM
36 MpaBU/ILHBIX MHOT'O 3UM

YrOJIbHUKOB

HmvHa oKpy>KHOCTH NHM
37 3UM

ITnowane kpyra NHM
38 3NM

J/1MHa OKpy>KHOCTU U

IIoLab Kpyra.

CBsI3b MeXy

dhopmynamu st VHM

39-40 B]:IIII/ICJIEI:IJI/IH 3UM

IIoLaie Kpyra U C3YH

TToLLa el BITMCAHHBIX

U OMUCAHHBIX

MPaBUJIbHBIX

MHOT'OyTO/TbHUKOB

Pemenuie 3aau

41-42 C3VH

YOC3

MHOI'OYTO/IbHHKA, ero CTOPOHBI M pajuyca
BIIMCAHHOW OKPY)KHOCTH; pellaTh 3aJaud Ha
MOCTPOEHHe TPABWIbHBIX MHOTOYTOJbHUKOB;
OOBSCHATH TIOHSITUSL [IMHBI OKPY)XHOCTH U
IJIoafAd Kpyra; BbIBOAUTH (OPMYyJ/bl  [ijis
BBIUMC/IEHUS] [JIMHBl OKPY)XHOCTH U  JI/IVHBI
[yTH, TIOIaAu Kpyra W IJOLafyu KpPyroBOro
CeKTOpa; TMpUMeHSTb 3T GOPMYJBl  TpU
pellleHHH 3a/au.

MIPUYUHHO-CJIe/ICTBEHHBIX CBsi3el,
MOCTpOeHue JIOTUUeCcKoi LeTu
pacCyX1eHuH, [l0Ka3aTeJIbCTBO,
CaMOCTOSITe/IbHOE ~ CO37JaHWe  aJITOPUTMOB
JleATeTbHOCTH, BBITIOJTHEHHE [eWCTBUM TI0
aNrOpPUTMY;

OCO3HaHHOe U TIPOM3BOJILHOE T[I0CTpPOeHue
peueBOro BbICKA3bIBaHUS.
KoMMyHHKaTHBHBIe: BbIpa)KeHHE CBOMX
MBIC/IEM ¥ apryMeHTaIlUsi CBOEr0 MHEHUS C
JIOCTaTOYHOM TMOJIHOTOH W  TOUYHOCTHIO,
afieKBaTHOe HCTIO/Tb30BaHUE peueBbIX
CPe[ICTB /Il pellleHUs] KOMMYHUKALMOHHBIX
3a/1auy, yyer Pa3sHbIX MHEHUH,
KOODAWHUPOBaHHE B COTPYAHUUECTBe,
JIOCTVDKEeHUe JJOTOBOPEHHOCTEH.

CII, BI],
CP, PK,
0

CII, BII,
CP,

CII, BII,
CP

CII, BII,
YO

CII, BII,
YO

CII, BII,
PK,

CII, BII,
TP
CP, PK,




Ycemubiil 3auem
no meme «/JauHa

NmeTtb npeacraBjieHUe [0} BIMMCAHHBIX U
OINHWCAHHBIX TIPpaBUWIbHBIX MHOI'OYTOJ/IbHHUKAX,
3HATh ('l)OpMyHI)I AJid BbIUMCJ/IEHUA 3JIEMEHTOB
TpaBU/IBHBIX MHOI'OYT'O/IbHHUKOB, Cl)OpMyJILI

Ilpu  ebinoaHeHuu pabombl  ywawjulics
do/iceH nokasamn obs3amesibHble
pe3yibmambl 0byUeHus:

8bIUUCAIMb  OAUHMbl /AUHEUHbIX 3/1eMeHMo8

:’;l;);;’;g:cx'z;‘z:» I/IoIaZd Kpyra, KpyroBoro cekropa W JJIMHbI | pueyp u ux yenbl, ucnoab3ys opmysnbl 3
OKDY)XHOCTH, AyTA. YMeTb  TIPUMEHSTBb | OUHbI ~ OKPYXCHOCMU U OAuHbl  dyau
CBOMCTBAa  (GUTyp TIpU WX  B3aUMHOM | OKpyjcHocmu, hopmynbl naowjadeil pueyp;
PacIoNoXKeHN U COOTHOIIIEHUM WX JIEMEHTOB | 8bIMUC/ASAMb naowjaou, Kpy208 U CeKmopos;
IJIsT  pellleHus 3afad Ha BbIUMCJIIEHUE U | OAUHY OKpYyJCHOCMU, ONUHY dyau
43-44 K3¥Y | mokaszaTenbCTBO. OKDYJH#CHOCMU;
pewamb 3ad0auu Ha O00KA3amenbCmeo C
UCno/b308aHuem ¢opmyn
KoumponabHas OAUHbl  OKPYJXCHOCMU
padoma Ne 3 no U OnuHbl Qy2u OKpyxcHocmu, copmyn
meme «/[nuHa naowadeti ¢uzyp;
OKpYJCHOCIMU U BbinycKHUK no/yuum 803MOH#CHOCMb: KP
naouwjaob eblyUCAIMb naowjaou ¢ueayp,
Kpyza» cocmasneHHbIX U3 08yx uau bosee ¢uzyp, 8
MOM uucC/e UCNO/Ab3ysl OMHOWEHUs
pasHoseauKocmu u
pagHOCOCMABAEHHOCTIU. .
I'naBa XIII. [IBmxenue (84.).
[ToHATHe ABMXKEHUS OOBSICHATD, UTO TaKOE OTOOpaKeHMeE IIJIOCKOCTU | PeryiAaTUBHbBIe: CII, BII,
45 VHM Ha cebst, U B KaKOM C/yyae OHO HAa3bIBAaeTCs | KOHTPOJb, KOPPEeKLus, OLleHKa, BoJeBast
Cummetpust. OceBast JIBIDKEHHEM TIJIOCKOCTH; OOBSCHSATH, UTO TaKoe | CaMOperyJIsLus.
CUMMETpUS, M | OCeBa CMMMETpHs, LEHTpanbHas CHMMeTpHs, ITo3HaBaTe/bHEIE: CP. PK
46-47 | ueHTpanbHas Cayp | NaPaIeNbHbli TiepeHoc u MOBOPOT; | aHa/ln3, CUHTE3, CpaBHeHHe, 00001eHue, d,)O ’
CUMMETPHS 00OCHOBBIBAT,  UYTO  9TH  OTOOpaKeHWs | aHajorusl,  cepuanys,  KaacCU(pUKalys;
IJIOCKOCTH Ha ce0sl SB/ISAIOTCS [IBIKEHHAMHM; | KOHTPOJb Y OLIeHKA TMpoLiecca U pe3y/ibTaToB
[MapannenbHbIH VIHM 00BSICHSITh, KAKOBa CBSI3b MEX[Y [BIXKEHUSIMU | AeATelbHOCTH, MO/Ie/TUPOBAHUE u
IepeHoC U M | Y HAIOXKEHHAMH; WUTIOCTPHPOBATE OCHOBHBIE | IOCTPOEHHE, npeobpa3oBaHue MOZIeNH CP. PK
48-49 | moBopor C3y} | BUAbl ABIXEHWH, B TOM UMC/Ie C IMOMOLBI KoMmyHHMKaTHBHBIE: [JIaHUpOBaHue CI,)O ’
KOMIIbIOTEPHBIX MPOTPAMM. yuebHOTO  COTpY/JHHUYECTBa, KOHTPOJIb
JIEMCTBUS  TapTHEpPA, BBIPAKEHHE CBOWX
Pemiennie 3agau MBICTIE ¥ apryMeHTalysi CBOEr0 MHEHUs C
JIOCTaTOYHOM MOJIHOTOM M TOUHOCTBIO. CII, BII,
50-51 C3VH CP, PK
YOC3 =




Ycmmubiii 3auem

Crtpouth  00pa3bl  OTpe3KOB,  TPSMBIX,
MHOTOYTO/IbHUKOB C TIOMOIIBIO L|eHTPalbHOM,
0CeBOW CHMMeTPHH, Tapale/IbHOrO IepeHoca

Ilpu  ebinoaHeHuu  pabombl  yuauwjuecs
noKasblearom  Ceou  YMeHus  Cmpoumb
eeoMempuueckue ¢uaypbl U ux obpasbl npu

no meme
52 «/leudiceHue» K3¥Y | u noBopora Ha 3aflaHHBIA YroJ, [AOKas3blBaTb | 3d0AHHOM osudHCceHuU c nomouyblo 3
YTBEP>KJeHUs1 C MOMOLLbIO TIOHSTUN [IBIDKEHUSI | uepmedcHbIX UHCMPYMeHmos, U umeem
U ero CBOWCTB. 803MOJICHOCMb NOKA3amb me e YMeHus C
NOMOWbIO YUPKYAS U AUHEUKU.
I'naBa XIV. HauanbHble cBefeHus U3 crepeomeTpuH (84.).
MHoOTrOorpaHHUKH VIHM OOBSACHATb, YTO TaKoe MHOIOTPAHHMK, ero | PerynAaTuBHbIe:
3yM | TPaHy, pébpa, BepIlMHBI, JUAroHald, Kakoh | KOHTPO/ib, KOppeKLUs, oLeHKa, Bosesas | CII, BII,
53-56 C3VH MHOTOIpaHHUK Has3blBaeTCs BbBINYKJIBIM, UTO | CAMODEry/siius, CP, PK,
Takoe n-yrojbHas IIpyU3Ma, ee ocHoBaHus, | Ilo3HaBaTe/bHBbIE: @0
OokoBble TpaHM W OOKOBble pEéOpa, Kakasi | aHa/IM3, CHHTe3, CpaBHeHUe, 00001eHue,
Tena u Mpy3Ma  HasbiBaeTCss TMpSIMOW W Kakas | aHaJIorWsl, cepyaLus, Kaaccupukarus;
TOBEPXHOCTH HaK/JI0HHOM, UTO Takoe BbICOTA MPHU3MbI, Kakasl | UCII0/Ib30BaHKe 3HaKOBO-CHMBO/IMYECKUX
BpalleHusI npu3Ma Has3bIBaeTCsl Tapasulefienune/ oM U | CPeJCTB, MOJie/IMpoBaHue 1 IpeobpasoBaHue
Kakou napasuie/ielvmes Ha3bIBAaeTCsl | MOJeseil pasHbIX TUIIOB;
MPSIMOYTOJIbHBIM; ¢bopmynrpoBaThb Y | IO/iBeJleHre 110/, TIOHSATHE, YyCTaHOBJIEHHe
000CHOBBIBaTb  yTBEP)XKJEHUS] O  CBOWCTBe | NPUUYUHHO-C/I/ICTBEHHBIX CBsI3e,
JUaroHazneil napajlesienuiiefia U O KBajpaTe | IIOCTPOeHHE JIOTUYeCKOMH LeT
JMarOHa/Iy TIPSIMOYTOJIBHOTO Tlapasulefienire/ia; | pacCyKleHui,  BblBeJleHWe  CJIe[CTBHH,
00BSICHSATh, UTO Takoe 00BEM MHOTOTPAaHHMKA; | KOHTPOJIb U OLleHKa Ipoliecca U pe3y/bTaToB
WUHM | BbiBoguTh (C mOMOIbi0 TpuHLMIa KaBanbepu) | [esTe/IbHOCTH, Jl0Ka3aTe/lbCTBO; OCO3HAHHOe CIL BII
57-60 3UM | dopmyny 00BéMa MPSIMOYTOJILHOTO | U TIPOU3BOJILHOE IIOCTPOEHUSI  PEYeBOro CP’ PK’
C3YH | mapamnenenvrena; 0OBACHATD, KAKOM | BBICKA3bIBAHUL. CI;O ’

MHOTOTPaHHUK Ha3bIBaeTCsl TMUPaMHU/OH, YTO
Takoe OCHOBAHHWe, BepIlIMHA, OOKOBbIE TpaHH,
OOKOBble pEOpa M BBICOTA MUPAMUBI, KakKas
MMpaMK/ia Ha3bIBAaeTCsl MPaBUIBHOM, UTO TaKoe
aroyemMa TIPaBUJIBHOW THMPaMU/bl, TIPUBOJUTH
bopmyny 06béMa MMpaMU/Ibl; OOBSICHATH, KaKoe
TEJ0 Ha3bIBAeTCSl LWIMHAPOM, UTO TAaKOE€ €ero
0Cb, BBICOTA, OCHOBAHHUs, pajuyc, OOKOBast
MOBEPXHOCTb, obpazyrorue, pasBépTka
OOKOBOM TIOBEPXHOCTH, KakKUMH (opMysiamu

KoMMyHHKaTHBHbIE: TIaHUPOBaHUe
y4eOHOT0 COTPY/IHUYECTBA;
TIOCTaHOBKA BOTIPOCOB ¥ c60p MH(opMaruy;

paspelieHue KOH(JTUKTOB, TIPUHSITHE
peLIeHus U ero peann3aLys;
yrpaBjieHue NoBeJileHreM napTHepa,

TOUHOCTE W IIOJIHOTA TIPpHU dprymeHTaluu u
BBIDA)KEHHWKU CBOUX MBICJIEH.




BBIDAKAIOTCI 00BEM U TUIOMAAb OOKOBOMA
TIOBEPXHOCTH LWINH/PA; OOBSCHATH, KakKoe
TEJI0 Ha3bIBAETCS KOHYCOM, UTO TaKOE €ro OCh,
BBICOTA, OCHOBaHWe, OOKOBas TOBEPXHOCTH,
obpa3yrorue, pa3BEpTKa OOKOBOM
TIOBEPXHOCTH, KaKuMu bopmynamu
BBIDAKAIOTC 00bEM KOHyca M IUIOLIAZb
OOKOBOW  TIOBEPXHOCTH; OOBSACHATH, Kakas
TIOBEPXHOCThL Ha3biBaeTcsl chepoil U KaKoe Tesio
Ha3bIBaeTCsA IIAPOM, UTO TakKoe pajuyc u
ouaMeTp cdeprl (11apa), KaKUMH (OpMyJiaMU
BBIP@KAIOTC 00BEM Imapa W IMomazs chepsl;
u3obpakaTb W pacrosHaBaThb Ha pHCYHKax
TIpU3MY, Tlapasiiesienurie]], MupamMuay,
LWJIMHAP, KOHYC, I1ap.

00 akcromax OsHakomiieHne C CHCTEeMOU akcuowm, | PerynsaTuBHblie:
reoMeTpuu MOJIOKEHHBIX B OCHOBY M3y4deHHs Kypca | KOHTPOJb, KOPPEKLys, OLleHKa
3M | TeoMeTpuw, ¢opmupoBanue rnpezcrasieHus o6 | Ilo3HaBaTe/nbHBIE: 5 CP
61-62 C3yH | @KCHMOMATMUECKOM — MOCTPOEHMM TeOMeTPUH. | IIOCTPOEHHME —pEUeBbIX  BbICKA3bIBAHMA B PK
@®opMHpOBaHHe TIpeJCTaB/eHuss 00 OCHOBHBIX | YCTHOW M IIMCBMEHHOM (opme. 0
jTarnax pasBUTHS TeOMeTpUH, paccMoTpeHue | KoMMyHMKaTHBHBIE: TJIaHUpPOBaHUe
reoMeTpUY B UICTOPUUECKOM Pa3BUTHU HayKH. yueOHOTo COTpyJHUYeCTBa;
TIOCTaHOBKA BOTIPOCOB U cO0p MH(OpMALUH.
Pemenne 3azau CucremMaT3auusi 3HaHWMN 10 TemMaM Kypca | PeryiaTuBHbIe:
reoMeTpurd 7-9 KIaccoB, COBepIIIEHCTBOBaHHe | KOHTPO/b, KOPPEKLA, OLjeHKa
HaBbIKOB pellleHuss 3agad. Popmuposanue | IlosHaBaTenLHBIE: PK
yMeHHs pelllaTh 3aJjaud C KpaTKMM OTBETOM, C | KOHTPOJb U OLIeHKa IIpoLiecca U pe3y/IbTaToB CK’
63-64 C3YH | BbibOopoM OTBeTa, C pa3BepHYTHIM pelleHHeM. | AeSTebHOCTH BK’
YOC3 | IloBTOpeHHe anropuTMOB pellleHus1 3a7au Ha | KOMMyHUKaTHBHBIe: BbLIpaKeHHE CBOUX YO,
[l0Ka3aTebCTBO. MBICJIEli € /OCTaTOUHOM TOJMHOTOW U T ’
TOYHOCTHIO;
WICII0/Ib30BaHKe KpUTepHeB [l 000CHOBaHUS
CBOETO CY>KJeHUsl.
Hmozoeasn 3HaTb OCHOBHOW TeOpeTHUecKWil marepuan 3a
KOHMpO/bHA KypC IUIaHUMETPUM M YMeThb pellaThb 3aiayu 110
65-66 | s paboma K3Y | Temam Kypca OCHOBHOW ILIKOJIBI. KP

Wcnonb30BaTh HpI/I06p8TEHHbIe 3HaHUA U
YMeHHA [AJid pelIeHWd IIPaKTUUYeCKUX 3addy,




CBA3aHHBIX C HAXOXXAEHHEM reoMeTpHryeCKux
BeJ/IMYHH.

Pe3zepe

67-68 2

[TpuHATHIE COKpaIlleHHs:

NHM - n3yueHure HOBOTO MaTepurasa

31M — 3akperieHre W3y4eHHOIro MaTepuasa

C3YH - coBepiilileHCTBOBaHWe 3HAHWM, yMeHUH, HABBIKOB
YOC3 — ypok 0000111eHHsI ¥ CHCTeMaTHU3alliu 3HAHUH
K3Y — KoHTpo/b 3HaHUI U yMEeHUU

T — Tect

CII — camoripoBepka

BIT — B3auMoripoBepka

CP — camocTosiTesibHast paboTta

PK — pabora o KapToukam

DO — ppoHTaNIBHBIN O0NPOC

YO — ycTHBIM orpoc

TP — npoBepouHasi paboTta

3 — 3auer
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