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1. [lnanupyemMblie pe3yabTaThl H3yYeHUs MpeaMeTa
B pesynomame usyuenus 0annozo Kypca odyuaowuecs 001)4CHbl yMemov/3HAMb:

e 3HaTh OmNpeAeNeHHUs BEKTOpa W PABHBIX BEKTOPOB; M300pakaTb MU 0003HAyaTh BEKTOPHI, OTKJIA/AbIBaTh OT JAHHOW TOYKU BEKTOp, PaBHBIH
JAaHHOMY; YMETh pelIaTh 3a1a4u.

e YMeTh OOBSICHUTH, KaK ONpENesieTcsi CyMMa ABYX M 0Ooyiee BEKTOPOB; 3HATh 3aKOHBI CIIOKEHHSI BEKTOPOB, ONPENEICHUE PAa3HOCTH JIBYX
BEKTOPOB; 3HaTbh, KAKON BEKTOP Ha3bIBAETCs POTHUBOMNOJIOKHBIM JaHHOMY; YMETh CTPOUTh CYMMY JIBYX M 00Jiee JaHHBIX BEKTOPOB, M10JIb3YACh
IIpaBUJIaMU TPEYroJIbHUKA, [TapajulesiorpaMMa, MHOTOYTOJIbHUKA, CTPOUTh PA3HOCTb JIBYX JaHHBIX BEKTOPOB; YMETh pellaTh 3a1a4u.

e 3HaTh, KaKOW BEKTOP HA3bIBAETCS IPOM3BEACHNUEM BEKTOpA Ha YUCIIO; YMETh (DOPMYJIUpPOBATh CBOMCTBA YMHOMXEHMS BEKTOPA HA YKMCIIO; 3HATH,
KaKol OTpe30K Ha3bIBaeTCs CpeAHE JIMHUEH Tpameuuu; ymMeTb (OpMyJIMpOBaTh M J10Ka3blBaTh TEOPEMY O CPEAHEH JIMHUU Tpaleluu; yMeTbh
pemarh 3a1a4u.

e 3Harh (HOPMYIUPOBKU U J1OKA3aTEIbCTBA JIEMMbI O KOJJIMHEAPHBIX BEKTOpaX U TEOPEMBI O Pa3jOkKEHHUU BEKTOpa MO JABYM HEKOJUIMHEApHbIM
BEKTOPaM, IIpaBUJIa AEUCTBUM HaJl BEKTOPAaMU C 3alaHHBIMHM KOOPIMHATaAMH; YMETh PEIIaTh 3a1a4yH.

e 3HaTh U yYMETb BBIBOJUTH (POPMYJIbI KOOPIMHAT BEKTOpa 4Yepe3 KOOpJAMHAThI €ro KOHI[Aa M Hayalla, KOOPAMHAT CEpEeIuHbl OTpe3Ka, JIMHbI
BEKTOPA U PACCTOSIHUS MEXKY JBYMs TOUKAMU; YMETh PellaTh 3aauu.

e 3HaTh U yMETb BBIBOJUTH YPABHEHUS OKPYKHOCTHU U NPSAMOU; YMETh CTPOUTH OKPYKHOCTH U IIPSIMBbIE, 3aJaHHbIC YPAaBHEHUSMHU; YMETh PElIaTh
3aJ1a4H.

e 3HaTh, KaK BBOJSTCS CUHYC, KOCUHYC U TaHreHc yrioB oT 0° no 180° ymeTh 10Ka3bIBaTh OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO; 3HATh
(GopMyJIbl sl BBIYMCIIEHUSI KOOPAMHAT TOUKH; YMETh PEIIaTh 3aJJauH.

e 3HaTh U YMETH JI0Ka3bIBATh TEOPEMY O IIOLIAAHN TPEYTOJIbHUKA, TEOPEMBI CUHYCOB M KOCHHYCOB; YMETh PEIIATh 3a1a4H.

e YMeTb OOBSACHUTH, YTO TaKOE€ YroJl MeXAy BEKTOpaMHU; 3HaThb OIpPEAETICHUEe CKaIpHOTO IPOMU3BEACHUSI BEKTOPOB, YCJIOBHE
NEePIEeHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHNUE CKAJISIPHOTO IPOM3BE/ICHUS B KOOPJMHATAX U €0 CBOMCTBA; YMETh pellaTh 3a1a4u.

e 3HaTh ompezeseHUEe MPABUILHOIO MHOIOYTOJbHHUKA; 3HATh U YMETh JOKa3bIBaTh TEOPEMbI 00 OKPYXHOCTH, OMMCAHHOIN OKOJIO MPaBUIIBHOTO
MHOT'OYTOJIbHUKA, U OKPYXHOCTH, BIIMCAHHOH B NMPaBHJIbHBI MHOTOYT'OJIbHMK; 3HaTh ()OPMYIIBI ISl BBIYUCIICHUS YIJIA, MJIOUIAd U CTOPOHBI
MPAaBUJIBHOTO MHOTOYTOJIbHMKA U pajinyca BIMCAHHON B HETO OKPYKHOCTH; YMETh UX BBIBECTU U IMPUMEHSAThH IPU PEILICHUH 3a]1a4.

e 3Harb (hOPMYJIBI ATUHBI OKPYKHOCTH U AYTH OKPYXHOCTH, IUIOIIAIN Kpyra U KpyroBOro CEKTOopa; yMeTh MPUMEHATh UX MPH PEeLLICHUH 3ajiau.

e VYMeTb O0BSICHUTH, YTO TAKOE OTOOpaKEHUE MIIOCKOCTU Ha ceOsl; 3HaTh OIpeJiesIeHUe ABM)KAHUS TUIOCKOCTH; YMETh JOKa3bIBaTh, YTO OCEBasi U
LEHTpaJIbHasi CAMMETPUH SIBIIIOTCS JBM)KEHUSMH M UTO TPU JBHXKEHUH OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYroJdbHUK — HA PaBHBIN eMy
TPEYroJbHUK; YMETh peliaTh 3aJauu.

e YMeThb OOBSICHUTH, YTO TaKO€ TMapauIeibHbIA IMEePeHOC M IOBOPOT; JOKa3blBaTh, UYTO MapaUICNIbHBIA IMEPEHOC U IMOBOPOT SBISIOTCS
JBUKEHUSMH IJIOCKOCTH; YMETh PELIaTh 3aauu.

e lImers npeacTaBieHus: 0 MPOCTEUIINX MHOTOTPAaHHUKAX, TEIaX U MOBEPXHOCTSAX B MPOCTPAHCTBE; 3HATh (POPMYIIBI AJIs BHIYMCICHUS TUIOIIA e
MOBEpPXHOCTEH U 00BEMOB Te.

®opmupoBanue YY/I:
Perynastusubie YY/:
— onpedensamy 1ENb ACATEIBHOCTH Ha YPOKE C TOMOILBIO YUYUTENS U CAMOCTOSTENBHO;



— YUYUTBHCS COBMECTHO C YUMTETIEM OOHAPYKUBATb U YOpMYIUPO8ams yuebHyI0 npoo.iemy,
— YYHTBCS NIAHUPO8ams YIeOHYIO IESITEITLHOCTD HA YPOKE;
—  BbICKA3bI6AMb CBOIO BEPCHIO, TIBITATHCS MPeyIaraTh crocod e€ mpoBepKH (Ha OCHOBE MPOAYKTUBHBIX 33/IaHU B yU4ECOHHKE);
— paboTas o MPEITI0KEHHOMY IUIAHY, UCHOIb308aMb HEOOXOIUMBIE CpeCTBA (YIeOHUK, KOMIIBIOTEP U HHCTPYMEHTHI),
— onpedensimy YCUEIIHOCTH BBIITOJIHEHUSI CBOETO 33/IaHUS B TUAJIOTE C YIUTEIIEM.
CpenctBoM (OpMUPOBAHUS PETYIATUBHBIX IEHCTBUI CITy>KaT TEXHOJIOTUS MTPOOJIEMHOTO JTMAIOra Ha 3Tare U3Y4eHHUs] HOBOTO MaTepHalia u
TEXHOJIOTHS OLIEHUBAHUsI 00pPa30BaTEIbHBIX JOCTHKEHUHN (Y4eOHBIX yCIIEXOB).
ITo3znaBarenbHbie YY/I:
— OpPHUEHTHUPOBATHCS B CBOEH cHCTeMe 3HAaHUMN: HOHUMAmb, YTO HYKHA JOMOJHUTENbHAS nH(OpManus (3HaHUs) 7S pelieHus yueOHo 3a1auu B
OJIVH IIIar;
— Oenamv MPEABAPUTEIBHBIN 0mMOOp KCTOYHUKOB HH(DOpMAIHK [T pelIieHus yaeOHOH 3a1a4u;
— J0OBIBaTH HOBBIC 3HAHUS: HAXOOUMb HEOOXOAUMYIO HH(POPMAIIUIO, KaK B YICOHUKE, TaK U B MPEJIOKCHHBIX YUUTEIIEM CIIOBAPsX, CIIPABOYHUKAX
U MHTEpHET-pecypcax;
— I0OBIBaTH HOBBIC 3HAHUS: U381eKamb WHHOPMAITUIO, TIPEICTABICHHYIO B pa3HBIX Gopmax (TEKCT, TaOJIMIIa, CXeMa, HIUTFOCTPAIUS U JIp.);
niepepadaThIBaTh MOTYICHHYIO HHOOPMALHIO. HAbOI00ams U 0eliams CaMOCTOSITEIILHBIC 6618600bl. CpeICTBOM (OPMHUPOBAHUS TTO3HABATEIIBHBIX
JIENCTBUI CIy>KUT y4eOHBII MaTepuall U 3aJjaHusl yueOHUKa, 00eCreunBaroIIue NEPBYIO JTUHUIO PA3BUTHS - YMEHUE OOBSICHITh MUP.
KommyHukaruBubie YY/I:
— JOHOCHTb CBOIO MO3UIUIO J0 APYTUX: 0)OpMIsAmb CBOIO MBICIH B YCTHOM U MUCbMEHHOM peun (Ha ypOBHE MPEUI0KEHUS UITH HEOOJIBIIOTo
TeKCTa);
— CIyWIaTh ¥ TOHUMATh peub Opyeux;
— BBIPA3UTEIBHO YUMams U nepeckasvléams TEKCT;
— ecmynams B Oecely Ha YPOKE U B KU3HH;
— COBMECTHO 00208apugamucsi O TpaBUiaX OOIICHUS U TIOBEJCHHS B IIIKOJIEC U CJIEI0BATh UM;
YUUTBCS 8bINOIHAMb PA3IAYHBIC POJIH B TpyMIe (JHaepa, UCTIOTHUTENS, KPUTHKA).
CpenctBoM (hOpMUPOBaHUS KOMMYHUKATUBHBIX AEUCTBUN CITYKAaT TEXHOJOTHS MPOoOIEMHOTO0 uanora (moOyKIaronii v MOABOSIINMA JUAIIOT),
TEXHOJIOTHS IPOAYKTUBHOTO YTCHUS U OpraHU3aIus paboThl B MaJIbIX TPyIIax.
I1.Conep:xanue yueOHOro npeamera
1. BBoHoe noBTopenue (2 u + 1 u k/p)
IToBTOpEHME Kypca 7-8 KI1accoB.
2. BekTopnl (8 1)
[Tonstue BexkTopa. PaBeHcTBO BeKTOpOB. Cl10KE€HUE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHME BEKTOpPaA Ha YHUCIIO.
3. Metoa xoopauaat (10 u)
Pa3noxxenue BekTopa 1o AByM HEKOJUIMHeapHBIM BekTopam. KoopauHatel BekTopa. [lpocTelinime 3aj1aun B KOOpJAUHATaX. Y paBHEHUS
OKPY>KHOCTHU U TIpAMOMU. [I[pruMeHeHne BEKTOPOB B KOOPIUHAT MPHU PEIICHUH 3aj1ad.
4. COOTHOLIEHHMS MEXKIAY CTOPOHAMH M YVIJIAMHU TPEVIOJbHUKA




a1 g)

CkansipHoe npowusBeaeHue BeKTOpoB. CHHYC, KOCUHYC U TaHT€HC yria. TeopeMbl CUHYCOB M KOCHUHYCOB. PenieHue TpeyrojibHHUKOB.
CkaJisipHO€ MPOU3BEJICHUE BEKTOPOB M €r0 NPUMEHEHHUE B T€OMETPHUUECKUX 3a7a4ax.
5. lninHAa OKPYKHOCTH U IJIomaab Kpyra (12 1)

[IpaBunabpHBIE MHOTOYTOIBHUKH. OKPYKHOCTH, ONIMCAaHHAsI OKOJIO MPaBHUJIBHOIO MHOTOYTOJIbHHUKA M BIHCaHHas B Hero. [locTtpoenwue
MPaBWJIBHBIX MHOTOYTOJIbHUKOB. J{inHa okpykHocTHu. [Inomans kpyra.

6. JIBuxenusn (8 4)
OToOpakenue 1iockocT Ha ceOsi. [TorsaTue nBuxenus. OceBas u neHTpaibHass cuMmMeTpuu. [lapannensubiii nepenoc. [loopor. Ha-
JIO)KCHUSI U IBUYKCHHUSI.
7. HauajabHblE CBe/IeHUs U3 cTepeoMeTpuu (8 u)
IIpeamer crepeomerpun. ['eomeTpuueckue Tejaa U MOBEPXHOCTU. MHOTOTPpAaHHUKU: NPU3Ma, Mapajvleenune, nmupamMmuaa, Gopmyibl
JUTSI BEIYUCJICHUS UX 00beMOB. Tella U MOBEPXHOCTH BpaIICHUsI: IIUJIMHIP, KOHYC, cepa, map, GopMyIIbl Ui BEIYUCICHUS WX TUIOMIA-
JICH MOBEPXHOCTEH U OOBEMOB.
8. 06 akcuomax reomerpun(l u)
becena 06 akcmomMax 1o reOMETpHH.
Hean: mate 601€e TIIyOOKOE TIPEACTABIICHUE O CUCTEME aKCHOM TUIAHUMETPHUH U aKCHOMAaTHIECKOM METOJIE.
9. IloBTOpeHue. Pemenue 3aaa4 (5 4)
3akperuieHue 3HaHW, YMEHHUN U HaBBIKOB, IMOJTYUYCHHBIX HAa YPOKaX MO JIAHHBIM TeMaM (Kypc reoMeTpun 9 kiracca). YMeHnune padboraTh C
pa3IMYHBIMH UCTOYHUKAMU UH(pOpMaIUH.
I11.YuyeOHO-TeMaTHYECKHH MJIAH.

Ne Temsl (pa3nensbl) KomnuuectBo uacos
1. BBoaHoe nmoBTOpEHME 2+ 14uHax/p
2. BekTopsl 8

3. Metona KoopauHaT 10
4. CooTHOIIIEHHE MEXKAY CTOPOHAMHU U YTIIaMH TPEYToJIbHUKA 11
S. Jl1MHa OKpYKHOCTH M IJIOIA/Ab KpyTa 12
6. JIBr>xeHue 8

7. HauasnbHble cBeJIeHNS U3 CTEPEOMETPUH 8

8. AKCHOMBI IJITaHUMETPUHU 1

9. HrtoroBoe moBTOpEHME 5
Htoro 66







