IlosicHuTeIbLHAS 3aMUCKA

AnantupoBaHHas pabodas TporpaMMa COCTaBJE€HA B COOTBETCTBHH C TpeboBaHMsMH DenepabHOTO rocylapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOro oOmiero obpa3zoBanus, dyHIaMEHTaNbHOrO fA1pa coJep)KaHus oOuiero odpa3oBaHHWs, NMPUMEPHON MPOrpaMMbl OCHOBHOTO
obuiero oOpa3oBaHMs MO MaTeMaTHKe, (QelepalbHOTO NepeyHsl Y4eOHHUKOB, PEKOMEHJOBAHHBIX WJIM JIOMYIIEHHBIX K MCIOJb30BAaHUIO B
00pa30BaTeIbHOM IpOlEecCe B 00pa30BaATEIbHBIX YUPEKACHUIX, 0a3UCHOT0 y4yeOHOro IUIaHa, aBTOPCKOTO TEMaTUYECKOro IUIAHWPOBAaHUSA YUe€OHOTO
MaTtepuana U TpeboBaHUI K pe3yibTaraM 00Iero oOpa3oBaHus, MpeacTaBiIeHHbIX B DenepanbHOM 00pa30BaTeIbHOM IOCY/IapCTBEHHOM CTaHIapTe
oOuiero oOpa3zoBaHMsl, C y4€TOM IPEEMCTBEHHOCTH C MPUMEPHBIMU MTPOrpaMMaMu Ul Ha4aJlbHOTO 0011ero oopazoBanus. B Hell Takke yuu ThIBalOTCA
OCHOBHBIE UJIeH U noJiokeHus [IporpamMmbl pa3BuTHs U (GOPMUPOBAHMS YHUBEPCATbHBIX YU€OHBIX IEHCTBHI /JIsi OCHOBHOTO 00I1Iero 00pa3oBaHusl.

JlarHast pabodasi mporpaMma OpHEHTHPOBaHA Ha MCIOjib30oBaHuMe ydeOHuka K ydeOHuKky JI.C. Aranacsna u ap. (M.: Ilpocsemenne, 2016) u smusercs
paboueii mporpammoii o npeamery «I'eomerpus» B 9 kitacce 6a30BOro ypoBHsI.

[Ipennaraemass mporpaMmMa ajanTUpoBaHa W Ha pPadOTy C ydaluMCs C 33JEpPKKOM ICHXMYECKOTO pAa3BUTHS, KOTOPBIM B CHUJIY YpOBHS
MO3HABATEIBHOTO PAa3BUTUS MOXKET OCBOUTH 0a30BBbIi MHUHHMYM COJEp)KaHHs IMPOTPaMMHOTO MaTepuana, MO3TOMY IpU COCTaBJIeHWU paboueit
MpOrpaMMbl MO TeoMeTpuu Juisi 9 kjacca ObUTM HMCMOJIB30BaHbI CENyIOIIME peKoMeHAanuu: B mensx pa3BUTHUS MPaBWIBHBIX T'€OMETPHYECKUX
MIPEACTaBICHUNA M JIOTMYECKOTO MBIIICHUS ydauuxcsi oOydeHue reomerpuu B |X kiacce ciieyeT CTpOMTh Ha PELISHUH 3ajady IpU MOCTOSIHHOM
oOpalleHHd K HarjsiIHOCTH — pPUCYHKaM U deprexam.BBumy TpyaHomocTymHOCTH TeMbl «BeKTopbl Ha IUIOCKOCTH» I1€J€CO00pa3HO OrpaHUYHTh
3HaKOMCTBO C HEIO [TOHATUEM 8eKMOp, CIOKEHUEM U BbIUMTaHHEM BEKTOPOB. OcTalbHbIE pa3/ieibl TEMbl PEKOMEHyeTCsl BRBIHECTH Ui 0oJiee IOAPOOHOTO
n3y4deHus Ha (aKyJIbTaTUBHbBIC 3aHATHS, a KOHTPOJIbHYIO padoTy Ne 1 3aMeHUTh caMoCTOsATENbHOM paboToil. Teopema 0 AIMHE OKPYKHOCTH, IJIOLIAAN
Kpyra u ¢popmyna ['epona garorcst 6e3 qokazarenbcTB.OcBOOOAMBIIIEECS BPEMS UCIOIB30BATh HA PELICHUE 3a/1a4, IOCTPOCHUS U TOBTOPEHHE.

Lean oOyuenust

1. B nanpagnenuu 1udHOCMHO20 PA36UMUSA:

1) dopmHupoBaHHE OTBETCTBEHHOI'O OTHOUIEHUS K YYEHMIO, TOTOBHOCTH M CHOCOOHOCTH, OOy4aromMXcs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO Ha
OCHOBE MOTHUBAIIMU K OOYyYEHHIO M TIO3HAHUIO, BEIOOPY JlayibHEHIIero oopa3oBaHus Ha 0a3e OpUEHTUPOBKH B MUpE Mpodeccrii 1 mpoQecCHOHANbHBIX

npez[nhoeHI/Iﬁ, OCO3HAHHOMY IMOCTPOCHHUIO HHHHBHHyaHBHOﬁ 06pa30BaTeanoﬁ TPACKTOPUHU C y‘{éTOM yCTOI\/’I‘-II/IBBIX IMO3HABATCJIIbHBIX UHTCPCCOB;
2) (I)OpMI/IpOBaHI/Ie HEJIOCTHOI'O MUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKHU U 06H1€CTBCHHOﬁ IMPAKTHUKHU,



3) ¢opmupoBaHHE KOMMYHHMKATHBHOW KOMIETEHTHOCTH B OOIIEHMM M COTPYAHHYECTBE CO CBEPCTHUKAMH, CTapIIMMH M MIQAIINMH B
00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIe0BaTENbCKOM, TBOPUECKOM U APYTrUX BUAAX AESATEIBHOCTH;

4) ymeHHe SICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIM B YCTHOH M NMHCBMEHHOW peYd, MOHMMATh CMBICI ITOCTABICHHOHN 3aJauu, BBHICTPAUBATh
apryMEHTalUIO0, IPUBOIUTH TPUMEPHI M KOHTPIIPUMEPHI;

5) KpUTUYHOCTH MBILIUICHHS, yMEHUE PACcIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHHS, OTIIMYATh THIIOTE3Y OT (aKTa;

6) KpeaTUBHOCTH MBIIIJICHUS], THUIIUATHBY, HAXOAYMBOCTh, aKTUBHOCTb MIPH PEUICHUN T€OMETPUUYECKHX 3a/1a4;

7) yMeHHe KOHTPOIMPOBATh IIPOLIECC U Pe3yNIbTaT y4eOHON MaTeMaTHUECKOM JIeSITeIbHOCTH;

8) crlocOOHOCTH K IMOIIMOHATILHOMY BOCIIPUSITHUIO MAaTEMATUYECKUX 00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKIeHUH.

2. B memanpeomemnom nanpagienuu:

1) ymMeHue caMOCTOATEIbHO IUJIAHMPOBATh albTEPHATUBHbBIE IYTH JOCTH)KEHHUS LeJei, OCO3HAaHHO BBIOMpaTh Hambosee 3((eKTHBHBIE CHOCOObI
peleHus yueOHbIX M M03HABaTEIbHbBIX 33/1ay;

2) yMeHHE OCYIIECTBIATh KOHTPOJb MO pe3ylbTaTy U MO cHocoOy AEHCTBUS HA YpOBHE HPOM3BOJIBHOTO BHUMAHHS U BHOCHUTb HEOOXOIMMBIE
KOPPEKTHBBI;

3) yMeHHue aJeKBaTHO OLIEHMBATh IPAaBUJIBHOCTb WM OIIMOOYHOCTb BBINOJHEHUs y4eOHOH 3amaud, €€ OOBbEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PELIeHHUS;

4) oco3HaHHOE BJIAJCHHUE JIOTMYECKUMHU JEHCTBUAMHU ONpENENCHHsI MOHATUH, 00O0OIIEHUs, YCTAaHOBJICHHUs aHAJIOIMH, KiIacCU(pHUKAlMM Ha OCHOBE
CaMOCTOSTEJILHOIO BEIOOpA OCHOBAHUI U KPUTEPUEB, YCTAHOBJIEHUS POIOBUIOBBIX CBA3EH;

5) yMeHue yCTaHaBIMBAaTh IPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJICHHE, YMO3aK/IIOuUeHHe (MHIYKTUBHOE,

JeTyKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI;

6) yMeHMe cO3/1aBaTh, IPUMEHATh U IPE0Opa30BbIBaTh 3HAKOBOCHUMBOJINYECKHE CPEACTBA, MOJEIU M CXEMbI JJIsl PEIIeHUs y4eOHBIX U TO3HABATEIbHBIX
3ajauy;

7) yMeHHEe OpraHU30BbIBATh YU€OHOE COTPYJHHUYECTBO U COBMECTHYIO JAEATENBbHOCTh C YUUTEJIEM M CBEPCTHUKAMH: ONPEAEIATh LEJH, paclpeiensiTh
(GYHKLIMHU U POJIM YYaCTHHUKOB, 00LIME CIOCOObI paboThl; yMEHHE paboTaTh B IpYIIE: HAXOIUTh 00Iee PelIeHUEe U pa3periaTth KOH(QIUKTE Ha OCHOBE
COTJIACOBAHUS MO3ULMHI U yd€Ta HHTEPECOB; CIylIaTh NapTHEPA; GOPMYIUPOBATh, ApTyMEHTHUPOBATh U OTCTAaUBATh CBOE MHEHUE;

8) ¢opmupoBaHne U pa3BUTHE Yy4eOHOM M  OOIIENOJIB30BATENBCKOM KOMIIETEHTHOCTH B 00JacTH HUCMOJIb30BaHUS HMH(POPMALMOHHO-
KOMMYHHUKaIMOHHBIX TexHoJoruil (MKT- KoMneTeHTHOCTH);

9) nepBoHayaNbHbIE MPECTAaBICHNU 00 UAEAX U O METO/IaX MaTEMAaTUKH KaK 00 YHMBEPCAIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOAEIHPOBAHUS
SIBJIEHUM U POLIECCOB;

10) ymeHue BUIeTh MaTeMaTHUECKYIO 3ajady B KOHTEKCTE MPOOJEMHOM CUTYaIlH B PYrUX AUCHUILIMHAX, B OKPY)KaIOIIEeH KU3HU;



11) ymeHue HaXoAWTh B Pa3jIMYHBIX MCTOYHHMKAX HMH(OPMAaLMIO, HEOOXOIUMYIO JUISl PEIEHUs MaTeMaTU4YeCKUX MNpoOsieM, U MPEACTaBIATH €€ B
MOHATHOMW (hopMe; MPUHUMATH PEIICHHE B YCIOBUAX HEMOJIHOW ¥ M30BITOYHON, TOYHOU U BEPOSITHOCTHOM MH(BOPMALINH;

12) ymeHue NOHMMATh W HCHOJB30BaTh MATEMATUYECKUE CPEICTBA HArJISAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl M Jp.) JUId WIUIFOCTpPAaLUu,
UHTEpIIpETAY, apryMEHTaIUH;

13) ymeHue BbIIBUraTh TUIIOTE3bI IIPU PEIIEHUHU YUEOHBIX 3a7ja4 U IOHUMATh HE0OX0JUMOCTh UX ITPOBEPKH;

14) ymeHue npuMeHsTh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI pacCyK/I€HUH, BUAETh pa3MuHble CTPATErUH PEICHUS 3a/1a4;

15) noHMMaHue CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JeHCTBOBAaTh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHune caMOCTOSITENIbHO CTaBUTh 1I€JIH, BEIOUPATh U CO37aBaTh allTOPUTMBI JIJISl peLIeHHs yueOHbIX MaTeMaTUYECKUX MPOOIIeM;

17) ymMeHue mIaHUpOBATh U OCYIIECTBIIATh AEATEIbHOCTh, HAIIPABICHHYIO Ha PEIIEHUE 3a/1a4 UCCIIEA0BATENIbCKOTO XapaKTepa.

3. B npeomemnom nanpasnenuu:

1) oBrageHue 6a30BbIM MOHATUHHBIM alIapaTOM MO OCHOBHBIM pasfiefiaM COJEp KaHUs; MPeCTaBlIeHne 00 OCHOBHBIX M3y4aeMbIX MOHSITUSIX (YHUCIIO,
reoMETpHUICCKas @Hrypa, BCKTOD, KOOp)II/IHaTBI) KaK BaXXHEHINNX MaTeMaTHYECKHUX MOJCIAX, IMO3BOJAIOMIUX OIMChIBATH W H3y4YaTb PCAJIbHBIC
MIPOIIECCHI U SIBJICHHUS;

2) yMeHHue paboTaTh C TEOMETPHUUYECKUM TEKCTOM (aHAJIM3UPOBATh, M3BJIEKATh HEOOXOAUMYIO HMH(POPMAIIMIO), TOUHO M TPAMOTHO BBIPaXKaTh CBOH
MBICTIH B YCTHOH M IMCBMEHHOW PEeYM C MPUMEHEHHEM MAaTEeMaTHIYECKOW TEPMHUHOJIOTHH H CUMBOJIMKH, UCTIOJIB30BaTh Pa3IMUHBIC SI36IKH MAaTEMaTHKH,
MIPOBOJIUTH KJIACCH(HKAIINH, JIOTHIECKUE 000CHOBaHUS, I0KA3aTeIhCTBA MATEMAaTHUECKUX YTBEPKICHHUIA;

3) oBnajiecHUE HABBIKAMH YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAILHBIX BHIYHCIICHUN;

4) oBnaJieHHE r€OMETPUYCCKUM SI3BIKOM, YMEHHE HCIIOJIb30BaTh €ro JJIsi OMMCAHUS MPEIMETOB OKPYKAIOIIET0 MHpA, Pa3BHTHE MPOCTPAHCTBEHHBIX
MPEJCTAaBICHUN U H300pa3UTEIIbHBIX YMEHHUHN, IPUOOPETECHHE HABBIKOB T€OMETPUUYCCKHX I1OCTPOCHUN;

5) yCBOGHHE CHCTEMAaTUYECKUX 3HAHUH O TUIOCKHX (PUTYpax M UX CBOWMCTBAX, a TAaK)KE HAa HATJISJIHOM YPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX
TeJax, yMEHUE MPUMEHATh CHCTEMATHYECKIE 3HAHUS O HUX JUIS PEIICHUS] TEOMETPUICCKUX U MIPAKTUYCCKUX 3a/1a4;

6) yMCHHE W3MEpATh JJIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, HCIIOJB30BaTh (OPMYNBI JUIS HAXOXKICHUS IEPUMETPOB, IUIOMIANeH U 00BEMOB
reOMETPUYCCKUX QUTYD;

7) yMEHUE IPUMEHSTh U3yYCHHBIC TIOHATHS, PE3yJIbTaThl, METOJIbI JIJIsl PEIICHHUS 3a/1a4 MPAKTHYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCIHUIIIAH C
UCIIOJIb30BaHUEM ITPH HEOOXOAUMOCTHU CIIPABOYHBIX MATEPHAJIOB, KAIBKYJIATOPA, KOMITBIOTEPA.

O01as XapaKkTePUCTHKA VIeOHOr0 NpeaMera

Feomempu}l— OJIMH W3 BaXHEWIIHNX KOMIIOHEHTOB MAaTE€MaTHYE€CKOTIO O6pa3OBaHI/IH, HCO6XOI[I/IMBII>'I JJIA HpI/IO6peTCHI/I$I KOHKPCTHBIX 3HaHUM O
ONpOCTPAaHCTBEC U MPAKTUYCCKU 3HAYUMBIX YMeHHﬁ, (I)OpMI/IpOBaHI/I}I S3bIKa OIMCAHUS OOBEKTOB OKpyxXaromero wMupa, IAjd pPasBUTHUA



IMPOCTPaHCTBCHHOTI'O B006pa)K€HI/I$I U MHTYyUIIUHA, MaTeMaTHUEeCKOI KYJIbTYpPBbI, IJIA 3CTCTUYCCKOT'O BOCIIMTAHUA 06y‘IaIOHII/IXC$I. I/I3yquH€ TreoOMCTpUHn
BHOCHUT BKJIa/J] B pa3BUTUC JIOTHYCCKOI'O MBIIIJIICHHA, B q)OpMHpOBaHI/IC IOHATHA JOKAa3aTCIbCTBA.

Takum 06pa30M, B XO0€ OCBOCHUA COACPIKAHMA KypCa yHalllUCCA IMOJIYy4arOT BO3MOKHOCTD!

® Pa3BUTH NPCACTABICHUEC O YUCJIC U POJIN BBEIYHCIICHUH B YeJIOBEUSCKOI IMPAKTHUKE; C(i)OpMI/IpOBaTI) MPAKTHYCCKUEC HABBIKW BBITIOJIHCHUS YCTHBIX,
IMACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHUH, pa3BUTh BEIYMCIUTEIBHYIO KYJIBTYPY;
® Pa3BUTH MPOCTPAHCTBCHHBIC MMPCACTABICHUA U 1/1306pa3I/IT€J'II)HI>I€ YMEHUA, OCBOUTb OCHOBHBIC (1)aKTI>I N METOAbI INITAHUMETPUHU, TTIO3HAKOMUTLCS
C HpOCTCI\/JIHII/IMI/I MNPOCTPAHCTBCHHBIMU TCJIaMHU U UX CBOfICTBaMH;
® Pa3BUTH JIOTUYCCKOC MBIIIJICHUEC U p€Yb — YMCHUS JIOTUYCCKHU 000CHOBBIBATE CYXXACHHA, TPOBOANUTE HECIOKHBIC CUCTEMATHU3 AU, IPUBOANTH
MPUMEPbI U KOHTPIPUMEPHI, UCIIOIb30BaTh PA3IMUHbIE SI3bIKM MAaTEeMaTUKH (CJIOBECHBIN, CHMBOIMYECKUH, TpadudecKuil) UIsl MIUTIOCTpaLUy,
MHTEPIPETALNN, APIT'YMEHTALMN U JOKa3aTEIbCTBA;
° CCbOpMI/IpOBaTI) MNpEaACTaBJICHUA 00 HU3y4a€MBIX IMOHATHAX U MECTOAaX KakK BaKHEUIITNX CpeaAcCTBaxX MaTEMATUYCCKOT'O MOACTIUPOBaHNA PEATIBHBIX
MPOLECCOB U SIBJICHUI.
B pesynbTare ocBoeHus Kypca reomeTpuu 9 Kiacca ydamiudecs MOJy4daroT MpejicTaBlieHHe 00 OCHOBHBIX (UT'ypax Ha IUIOCKOCTH U UX CBOMCTBAX;
MPUOOPETAIOT HABBIKU I€OMETPUUECKUX MOCTPOCHUH, HEOOXOAUMBIE ISl BHITIOJHEHHS YaCTO BCTPEUAIOIIUXCS rpapuuecKkux padoT, a TaKkKe HaBBIKU
M3MEpEeHUs U BBIYUCIICHUS AJIUH, YTJI0B, IPUMEHSIEMbIE JJIs1 PEICHHUS pa3HOOOPa3HBIX T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

MecTo nIpeaMeTa B YYeOHOM IJIaHE

CornacHo (enepanibHOMY 6a3ucHOMy ydeOHOMY IuiaHy, yueoHomy miany ['bOY COII um. H. C. loposckoro c.Ilogbenscknporpamma paccudTaHna
Ha 68 yacoB B roj (2uaca B HeJ1eJ10)

Pe3yabTaThl 0CBOEHHSI YUEOHOI0 IIPeIMeTA

IIpenmMeTHBIM pe3yJbTaTOM M3Y4YeHHS Kypca sBJIsieTcs: CGOPMHPOBAHHOCTD CJIEYIOIMX YMECHHI:

¢ ITOJIb30BATHCA T'COMCTPUUCCKUM SA3BIKOM IS OIMMUCAHUA MPEAMCETOB OKPYKAOIICTO MUPA,
® pacCiio3HaBaTb TCOMCTPUYCCKUC (I)I/Il"ypbl, pa3jiniaThb UX B3aMMHOC PACIIOJIOKCHHUC,



* 1300pakaTh reOMeTpUYeCcKre (PUTYPHI; BHIIOIHATH YEPTEKH M0 YCIOBHIO 33/1a41; OCYLIECTBISATH MPeoOpa3zoBanus GUryp;

* pacIo3HaBaTh Ha YePTEkKax, MOAEIAX U B OKpY)Karoleil 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TENa, H300paXkaTh HX;

* B IPOCTEHIIINX CIy4asiX CTPOUTH CEUCHHUS U Pa3BEPTKU MIPOCTPAHCTBEHHBIX TEII;

* IPOBOJIUTH ONEPAIMH HA/I BEKTOPAMH, BEIUUCIIATH JUTMHY U KOOPAWHATHI BEKTOPA, YTOJI MEXK/Ty BEKTOPAMHU;

* BBIUMCIIATH 3HAUCHHS] TEOMETPUYECKUX BEIWYHH (JUIHH, YIJIOB, IUIOMIA e, 00BeMOB); B TOM uHcie: Ui yrioB oT 0 no 180° onpenenars 3HaueHUS
TPUTOHOMETPHUYECKUX (YHKIUH 1O 33JaHHBIM 3HAYEHHSIM YIJIOB; HAXOJWUTh 3HAYCHHS TPUTOHOMETPUIECKUX (PYHKIMI 1O 3HAUEHHWIO OJHOW W3 HUX,
HAXOJIUTh CTOPOHBI, YIIIBI U BBIYUCIATH TUIOMIAN TPEYTOJIbHUKOB, JUTMHBI JJOMAHbBIX, YT OKPY>KHOCTH, TUIOIIA/IeH OCHOBHBIX T€OMETPUUYECKHX QUTYD
1 GUryp, COCTaBICHHBIX U3 HUX;

* pemaTh reOMETPUIECKUE 3a/1a4H, OTMPAsICh HA U3yUeHHBIE CBOMCTBA (PUTYp ¥ OTHOIICHUI

MEX]Ty HUMH, TPUMEHSIS IOTIOJTHUTENIbHBIC TIOCTPOCHUS, allreOpandecKuii ¥ TPUTOHOMETPUYECKHIA amiapar, IpaBuiia CAMMETPHH;

*[IPOBOJIMTBH JI0KA3aTEIbHBIC PACCYKICHHS TP PEIICHUH 33]1a4, HCIIOJIb3Ys U3BECTHBIE TEOPEMBI, OOHAPYKHBasi BOSMOKHOCTH JIJISl HX MCIIOJTB30BAHUS;
* pemaTh MPOCTEHIINE TUTAHUMETPHYECKUE 3a/1a9H B TPOCTPAHCTBE.

CojepkaHnue v4eOHOro npeamera

Bexkmopuwi. Memoo koopounam

[Tonsatue BexkTopa. AGCOMIOTHAS BEJIMYMHA U HANpaBjeHNUE BeKTOpa. PaBeHCTBO BEeKTOPOB. ClI0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOKCHHE BEKTOPOB.
YMHOXeHue BeKTopa Ha yucio. KommnHeapHsie BeKTOPhI. Pa3nokeHne BeKTopa 1o KoopaAuHaTHbIM BekTopaM. Koopaunatel BekTopa. [Ipocreitmme
3a/1a4yd B KOOPJAMHATAX. Y PABHEHUE OKPYKHOCTH U MPSAMOU.

Coomnowenusn medxncoy cmoponamu u yanamu mpeyzoivHuxa. Ckanapuoe npouszeedeHue 6eKmopos

CuHYyC, KOCHHYC U TaHI€HC yria. TeopeMbl CHHYCOB M KOCUHYCOB. Pemenne TpeyrojbHUKOB. COOTHOIIEHUSI MEX Yy CTOPOHAMHU U yriaMu
TpeyroibHuka. CKalasipHOE MPOU3BEICHNE BEKTOPOB U €r0 IPUMEHEHUE B FTEOMETPUYECKUX 3a1a4ax.

Jlnuna okpyyxcnocmu u niowads Kpy2a

[IpaBusibHBIE MHOTOYTOJIbHUKUA. OKPYKHOCTH: ONMCAaHHAsI OKOJIO IPaBUJIBHOTO MHOTOYTI'OJIbHUKA U BIIMCaHHAasA B HEero. [locTtpoenue npaBuiibHbIX
MHOT'OYTOJIbHUKOB. J{JIMHA OKPY>KHOCTH U ILIOIIA b KPYTa.

Heusicenue

OTtoOpakenue miockocTu Ha cebs. [lonsitue aBmxenus. OceBas u eHTpanbHas cumMeTpust. [lapannensHblii nepeHoc u noBopoT. Hanoxenus u
JBUKEHHUSL.

HauanbHble cBeeHUS U3 CTEPEOMETPUH

MHuororpansauku. Tena ¥ MOBEpXHOCTU BpallICHUS.

Iloemopenue

Pemnrenne miaHMMeTpUYECKUX 3a1a4



TeMaTHUYeCKOE ILIAHNPOBAHHKE ¢ ONPeAeJeHHEM OCHOBHBIX BWIOB YUEOHOM A1eITEJILHOCTH 00YYAI0IINXCS

Kon-60
yacoe

Homep

Cooepircanue mamepuana
2naenl

I'naga IX Bexmopul 8
[TonsTue BexkTopa

CnoxxeHne 1 BEIYNTAaHUE BCKTOPOB

YMHOKEHHE BEKTOpa Ha YUCIIO
[IpumeHeHre BEKTOPOB K PEMIEHUIO
3a1a4

Kontponbras padota Ne 1
I'nasa X Memoo koopounam 10

Koopnunats! Bexkropa [Ipocreiimme
3aJlauM B KOOpAWHATaX

YpaBHEHUS OKPYKHOCTH U IPSIMOM
Pemenue 3amau

Kontposbaas padora Ne 2

I'naea XICoomnowenus medxncoy cmoponamu u
yenamu mpeyzonsuuka. Cranaphoe 11
npouseedenue 6eKmopos
CuHyc, KOCUHYC, TAHT€HC,
KOTaHI'€HC yriia

CooTHoIICHUS MCXKIAY CTOpOHAMHU U

Xapakmepucmuka 0CHOGHBIX 6U008 OeAmeIbHOCHU YUeHUKA (Ha YPOGHe YUeOHbIX
Oeiicmeuii)

q)OpMy.]'H/IpOBaTB OMPEACIICHUA U WIINIFOCTPUPOBATH IIOHATUS BEKTOPA, €0 AJIWHBI,
KOJINIMHCAPHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATHL BBEACHHUC MOHATUH U ﬂeﬁCTBHﬁ,
CBA3aHHBIX C BCKTOPaMH, COOTBETCTBYIOIUMU IMTPUMEPAMHU, OTHOCAIIUMHUCH K
(1)I/ISI/IT-IGCKI/IM BCKTOPHBIM BECIIMUWHAM, IIPUMCHATH BEKTOPLI U )IGﬁCTBI/IfI Haa HUMH IIpU
PEIICHHUU Tr€COMETPHUICCKUX 3ada4

OOBACHATH U WLTIOCTPUPOBATH MOHATHUS IPSIMOYTOJILHOM CHUCTEMbI KOOPIUHAT,
KOOpPJMHAT TOUYKH U KOOPJIUHAT BEKTOPA; BBIBOJUTH U UCIOJIB30BaTh MPU PEILICHUU
3a1a4 GopMysbl KOOPIUHAT CEPEeIMHbI OTPE3Ka, ITHHBI BEKTOPA, PACCTOSIHUS MEXKIY
JIBYMsI TOYKAMU, YPaBHEHUS OKPYKHOCTH U TIPSIMOI

dopMynupoBaTh U WLTIOCTPUPOBATH ONPE/IEIECHUS CUHYCa, KOCUHYCA, TAHI'€HCA U
KoTaHreHca yrios oT 0 1o 180°; BBIBOOUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
U GopMyIbl IpUBeNeHH; GOPMYIUPOBATH U JOKA3bIBATh TEOPEMBI CUHYCOB U
KOCHHYCOB, IPUMEHSATh UX IPU PEIIEHUHN TPEYTrOJILHUKOB; 0OBACHATD, KaK
UCTIOJIb3YIOTCSl TPUTOHOMETpHUECKUE (POPMYJIIBI B U3MEPUTENBHBIX paboTax Ha
MECTHOCTHU; ()OPMYIHUPOBATH OINPEIEIICHHUS YIiIa MEX/y BEKTOPaMHU U CKaJISIPHOTO
POM3BEACHHUS BEKTOPOB; BEIBOAUTH (POPMYITY CKAJIIPHOTO MPOU3BEJICHUS Yepe3



yIJIaMH TPEYrOJIbHUKA

CkansipHoe
MIPOU3BEICHUEBEKTOPOB

Pemenue 3agau

KonTponbnas pabora Ne 3

I'nasa XII /lnuna okpyscnocmu u naouiaos
Kpyea
[TpaBusEHBIE MHOTOYTOJIBHUKA
JlnuHA OKPY)KHOCTH M TIIOIIAIh

Kpyra
Pemrenue 3anau

KonTtponsnas padota Ne 4
I'nasa XIII /leuscenusn

[TonsiTHe NBUXKEHUS.
[TapannensHbINA IEPEHOC U IOBOPOT

Pemenue 3amau

I'naea X1V Hauanvnwie ceeoenusn uz
cmepeomempuu

MHororpaHHuku

12

KOOPJMHATHI BEKTOPOB; (POPMYTHUPOBATH U OOOCHOBBIBATEH YTBEPIKICHHUE O CBOMCTBAX
CKQJISIPHOTO MPOU3BEAEHHUS; UCITOJIb30BaTh CKAISIPHOE IPOU3BEICHUE BEKTOPOB IIPU
peLICHUH 3a/1a4

DopMyarpoBaTh ONpeAeaeHIe MPaBUILHOIO MHOTOYTOJIbHUKA; (hOPMYIHpPOBATh U
JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX, ONMCAHHOW OKOJIO MPaBUIBLHOTO
MHOTOYT'OJIbHUKA U BIIMCAHHOW B HErO; BBIBOJIUTH U UCIIOJIb30BATH (DOPMYJIBI [Tt
BBIYMCIICHUS TUIOLIAJN IMPABUIIBHOIO MHOTOYTOJIbHUKA, €T0 CTOPOHBI U pajinyca
BIIMCAHHOW OKPYKHOCTH; pelIaTh 3aja4 Ha [IOCTPOCHUE NMPABUIIBHBIX
MHOT'OYT'OJIbHUKOB; OOBSICHITH NOHATHS JUIMHBI - OKPYKHOCTH U IUIOLIAAN KpYyra;
BBIBOJUTH (DOPMYIIbI JUTsl BBIYUCIICHUS ATMHBI OKPYKHOCTH U JAJIMHBI {yT'H, IUIOIIAH
KpYra U IUIOLAAN KPYTrOBOTO CEKTOpa; MPUMEHATh 3T (OPMYJIBl IIPU PELLICHUHN 33134

O6L$ICHHTB, YTO TAKOC OTO6pa}KCHI/Ie IUIOCKOCTH Ha ce0s U B KAKOM cj1ydya€ OHO
Ha3bIBACTCs ABHXXCHHEM ITIJIOCKOCTH, O6T>$ICH$ITB, YTO TaKO€ OCE€Basd CUMMECTpPUI,
LOEHTpaJIbHAasA CUMMCTPHA, HapaJ'IJIeJ'IBHBIﬁ IEPEHOC 1 IMOBOPOT;, 06OCHOBBIBaTB, 4YTO 3TH
OT06pa)KeHI/I${ IUIOCKOCTH Ha ce0s ABISIOTCSI JABWKCHHUAMU, O6T>$ICH$ITB, KaKoOBa CBA3b
MCKAY ABUKCHUSAMUA U HAJIOKCHUAMU; UJITIFOCTPUPOBATH OCHOBHBIC BUIbI ,I[BI/I)KCHI/Iﬁ, B
TOM YHUCJIC C IIOMOIIBIO KOMIILIOTCPHBIX IIPOI'paMM

OOBACHATD, YTO TAKOE MHOTOTPAHHUK, €r0 T'paHH, p€Opa, BEpILINHBI, IUArOHaIHU, KaKOH
MHOTOI'PaHHHUK Ha3bIBAETCS BBITYKJIBIM, YTO TAKOE N-YrojbHas MpU3Ma, €€ OCHOBAHHUS,
OoKOBBIE TpaHU U OOKOBbIE pEOpa, Kakas Mpu3Ma Ha3bIBaeTCs MPSIMO U Kakas
HAKJIOHHOM, YTO TaKOE BBICOTA IIPU3MBbI, KaKasi IIPU3Ma Ha3bIBAETCs MapajlIeIeUIIEIOM
U KaKoi mapasuiesienurne ] Ha3bIBaeTcs MPsIMOYTOJIbHBIM; (POPMYyIHpOBaTh U



Tena v MOBEpXHOCTH BpalleHUs

00 akcuomax niaanumempuu

Iloemopenue. Peuwienue
3a0aullmozoeasa KonmpoivHas

000CHOBBIBAThH YTBEP)KJICHHS O CBOMCTBE JUAroHAJICH MapauleienuIeaa u O KBajapaTe
JIMAarOHAJH MPSIMOYTOJIBHOTO MapaJuIeyIenuIe1a; OObIACHATh, YTO TAKOE 00bEM
MHOTOTPaHHHKA; OOBACHATH, KAKOM MHOTOTPAHHHUK HA3bIBAETCS MUPAMUJIOH, UTO TaKOE
OCHOBaHHE, BEpIINHA, OOKOBBIE T'paHH, OOKOBBIE pEOpa M BBHICOTA MUPAMU/IBI, KaKast
nMpaMu/Ia Ha3bIBaeTCs MPABUIIBLHOM, YTO TaKoe arnodema MpaBUiIbHON MUpaMupbl,
OOBSICHATD, KAKOE TEJIO HA3bIBACTCS IIHIIMHIPOM, UYTO TAKOE €0 OCh, BEICOTA, OCHOBAHUS,
panuyc, 60KOBasi MOBEPXHOCTH, 00pa3yromue, pa3BépTka OOKOBOM MOBEPXHOCTH,
KakuMU (pOpMyJIaMU BBIPKAIOTCS 00BEM H TUIOMIAAb OOKOBOM MOBEPXHOCTH IHITMHIIPA;
OOBSICHATD, KAKOE TEJI0 HAa3bIBACTCSI KOHYCOM, YTO TaKOE €ro 0Ch, BEICOTA, OCHOBAHHE,
OOKOBas MOBEPXHOCTH, 0OOpasyromre, pa3BépTka OOKOBON MOBEPXHOCTH, KAKUMH
dbopmynamMu BEIpaXKarOTCsl 00bEM KOHYCa M TUIOIIAb OOKOBOW MMOBEPXHOCTH; OOBSICHSTH,
KaKasi TOBEPXHOCTh Ha3bIBaeTCs c(pepoil M KaKoe TeIo Ha3bIBACTCS IApOM, YTO TAKOE
paauyc u nuametp chepsl (11apa), pacrno3HaBaTh Ha pUCYHKaX IPU3MY,
napajuieNienume 1, MUpaMHuIy, [ITHHIP, KOHYC, TI1ap

paboma
Ne n/m KoaunuectBo
4acoB

1. KontpoabHas pa6ora Ne 1 mo teme: «Memoo koopounamy 1

2. KonTtpouabHnas padora Ne 2 no teme: « Coomuowenus mexncoy 1
cmopoHamu u yenamu mpeyeonrvHuka. CkaisapHoe npouszgeoenue
BEKMOPO8»

3. KontpoJabHnas padora Ne 3 mo reme: «/[nuna okpyscnocmu u 1
naowaob Kpy2ay

4. KonTpoabHnas pabora Ne 4 mo Teme: «/[susicenusy 1

5. HTorosasi KOHTpoJIbHaAs1 padoTa 1
HUTOr0 5
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