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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma o reomeTpuu A 9 Kiacca cocraBiieHa Ha ocHOBe DeneparbHOTO
rocynapctBeHHOTo oOpasoBarenbHoro crangapra (PI'OC) m TpeboBanmii K pe3yibraram
OCHOBHOro o0miero ooOpaszoBanusi, npeactaBieHHbIX B PI'OC. B Ilporpamme mnpeaycMOTpEHBI
pa3Butue Bcex 0003HaueHHbIX B OI'OC 0CHOBHBIX BHIOB JAESITENLHOCTH YYEHUKOB U BBIMIOJHEHHE
nenen u 3ajad, nocrapiieHHBIX OI'OC.

[IporpamMmma pa3paboTaHa Ha OCHOBE CIEAYIONIMX HOPMATHBHBIX JOKYMEHTOB H
METOIMYECKUX MaTepUaIoB:

@DenepanbHblii TOCYIAapCTBEHHBI 00pa3oBaTeIbHBIA CTaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPXKICHHBIH NpuKa3oM MuHucTepcTBa o0Opa3oBaHuMs W Hayku Poccuiickoit
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

®denepanbHblii 3aKk0H 00 oOpasoBanuu B Poccuiickori ®eneparuu Ne 273-03 or
29.12.2012;

QenepallbHbIl  TIEpeYeHb  y4EOHUKOB, YTBEPXKIAEH NpUKa3oM MMHHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepaunu ot 31 mapta 2014 1. No 253 «OO0 yTBepkIeHUU
dbenepabHOTO TEpeyHsT y4eOHUKOB, PEKOMEHJIOBAHHBIX K HCIIOJIb30BAHUIO TPU PeaTH3alUuU
MMEIOIINX aKKPEAUTAIIMI0 00pa30BaTENIbHBIX MPOrPaMM HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro,
cpenHero obmiero oopazoBanus» ¢ nsmeHnenusmu ot 08.06.2015 r.;

[IporpammMbr  00mie0OpazoBaTeNbHBIX — yupexaeHuid. [eomerpuss 7-9  Kiacchl.
Cocrasurens: bypmucrposa T.A., M.: [Ipocsenienue, 2014 r.

[Iporpamma cootBercTBYeT yueOHMKY ['eomerpus 7 — 9. VyeOHuk i
obmieoOpazoBarenbubix  yupexaenuil. / JLC. Aranacsn, B.®. byrtysos, C.b. Kamowmies,
O.I'.ITo3nsk, U.W. IOauna. / M.: IIpocsemenue, 2014.

JlannHast pabodasi mporpamMma TMOJIHOCTBIO OTpaxkaeT O0a30BBI YpOBEHB IMOATOTOBKHU
IIKOJILHUKOB TI0 pasfieiaM IporpaMMel. B mporiecce 0OydeHus ydariuecsi OBIaAeBalOT YMEHUSIMA
00111ey4e0HOr0 XapakTepa, pa3sHOOOpa3HBIMH CIIOCO0aMU JICSITEIbHOCTH, TPUOOPETAIOT OIBIT:

— IUUIAaHUPOBAHUA U OCYHICCTBIICHUA aHFOpHTMHHGCKOﬁ ACATCIIbHOCTH, BBIIIOJIHCHUA 3aJaHHBIX
Y KOHCTPYUPOBAHUS HOBBIX AT OPUTMOB;

— peuieHus pa3HOOOpa3HBIX KJIACCOB 3a7ad M3 Pa3IUYHBIX pa3[eNoB Kypca, B TOM YHCIE
3a/1a4, TPEOYIOMIMX MTOUCKA IYTH U CIIOCOOOB PEIICHUS;

— UCCIIEJIOBATENIbCKOM  AESITENbHOCTH, pAa3BUTUS UOCH, TPOBEACHUS OSKCIEPUMEHTOB,
00001IeHHS,

— TIOCTaHOBKHU U ()OPMYITUPOBAHUS HOBBIX 3a7a4;

— SCHOT'0, TOYHOI'O, 'PaMOTHOI'O U3JIOKCHUS CBOUX MEBICTIEN B YCTHOfI U MACbMEHHOU pcyu,

— WCTONB30BAaHUS PA3IUYHBIX SI3BIKOB MaTeMaTUKHU (CIIOBECHOTO, CHUMBOJIMYECKOTO,
rpaguyeckoro),

— cBOOOJHOrO mepexoja ¢ OJHOTO s3bIKA HAa JPYroW sl WILTIOCTPAllMd, WHTEPIpEeTaIH,
apryMeHTalluy U JI0Ka3aTelbCTBa,

— TIPOBEICHHS J0Ka3aTeIbHBIX PACCYKICHHH, apryMEHTAIlMH, BBIIBIKCHUS THIOTE3 U UX
000CHOBAHUS;

— TIOMCKa, CHCTeMaTH3alluM, aHajdu3a M KiIacCUpUKaluuu HHpOpMaluy, HCIONb30BaAHUS
pa3HoOOpa3HBIX HMHPOPMAIMOHHBIX HWCTOYHUKOB, BKIIOYas Y4eOHYI0O U CIPABOYHYIO
JTUTEepaTypy, COBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOIOTHH.



Lenn u 3aga4n o0y4yeHus

B xone oOyuenuss monyns «['eomerpum» MO JaHHOM MpOrpaMMe C HCIOJIb30BAHUEM

yqe6Hm<a 1 METOIHUYCCKOI'O rmocoous JJI YUUTECII, pCIIarOTCA CJIeAYIOIInEe 3aavYn.

CHCTEMaTHYECKOE U3yUCHHE CBOMCTB T€OMETPUUECKUX (PUTYP HA MIIOCKOCTH;
dbopMupOBaHNE MPOCTPAHCTBEHHBIX MPEICTABICHUN; PA3BUTHE JIOTUYECKOTO MBILIUICHUS U
NOJATrOTOBKA ammapara Ui U3y4eHHs] CMEXHBIX AUCHUIUIMH ((u3MKa, yepueHue u JAp.) U
Kypca CTEpEOMETPUN B CTapUIMX Kilaccax;

OBJIaJICHUE KOHKPETHBIMU 3HAHUSMU HEOOXOAMMBIMH [UIsl MIPUMEHEHHS] B MPAKTHUYECKOMN
JESTENIBHOCTH.

Lenu ooyuenusn:

B Hanpaejlenuu TUYHOCMHO20 paseumus.

pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHHS, KYJIbTYPBl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

GbopMUpOBaHHE Y YyYAIIMXCSA HWHTCIUICKTYaJlbHOM YEeCTHOCTH U OOBEKTHBHOCTH,
CIIOCOOHOCTH K TIPEOIOJICHUIO MBICIIUTEIBHBIX CTCPEOTHIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO
OIIBITA;

BOCIIUTAHHE KA4YeCTB JIMYHOCTH, OOCCIICYUBAIONIUX  COLHUATBHYIO  MOOWIBHOCTE,
CIIOCOOHOCTH IPUHUMATH CAMOCTOSTEIILHBIC PEIICHUS;

(dbopMUpOBaHHE KAueCTB MBINUICHHS, HEOOXOJMMBIX JUIS aJalTaldd B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

pa3BUTHE HHTEpECa K MATEMATHUYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dbopmMHpoBaHUE MPECTaBICHUI 0 MaTeMaTHKe KaK 4acTH OOIIeYeIOBEUYeCKOH KyIbTYyphl, O
SHAYUMOCTHU MATCMATHUKU B PA3BUTHU LUBHUIIN3allUU U COBPEMCHHOI'O 06HICCTBa;

pa3BUTHE MPEACTaBIEHUN O MareMaTHKe Kak (opMe ONHMCaHus MU MEeToJe MO3HAHUSA
NeMCTBUTENIBHOCTH, CO3JlaHUE YCJIOBUM Uil NpUOOpETEeHHUs IMEepBOHAYAIBHOTO OIbITA
MAaTE€MaTUYCCKOTO MOACTIUPOBAHUAA,

dopmHpoBaHHE OOLIMX CIIOCOOOB MHTEIIEKTYAIbHOM AEATENbHOCTH, XapaKTepHBIX [UIs
MaTEMaTUKd M SABJIIOIIMXCS OCHOBOM ITO3HABATEJIIBHOM KYJbTYphl, 3HAYUMOW Ui
pa3IUYHBIX cep YeITOBEUECKOU eATEIbHOCTH.

B npe()Jnemer Hanpaeienuu:

OBJIaJICHUE MAaTEMaTUYECKUMU 3HAHUSMHU U YMEHHUSIMH, HEOOXOIUMBIMU ISl TIPOAO0KEHUS
o0ydeHHUs B CTapliel IIKOJIe MM MHBIX O00IIe00pa30BaTEIbHBIX YUPEXKIACHUAX, U3YUCHUS
CMEKHBIX TUCLUIUINH, IPUMEHEHUS B IOBCEITHEBHOM JKNU3HH;

co3gaHue (QyHIaMEeHTa JUIsi MaTeMaTHYecKOro pa3BUTHS, (OPMUPOBAHUS MEXAHHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJIs1 MAaTEMaTUYECKOU NeSTEIbHOCTH.

OO0mas xapakTepucTuKa y4e0HOro npeamera

I eomempusa — OJUH U3 Ba)KHEUIIIUX KOMIIOHEHTOB MaTeMaTUYECKOI'O O6pa30BaHI/ISI,

HEOOXOIUMBIN JIJIsl IPUOOpETEHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX
yMeHUH, (QOpPMHUPOBAaHUS s3bIKa ONHCAHUS OOBEKTOB OKPYKAIOIIETO0 MHUpPA, IS Pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOpa)KEHUS M MHTYWULIUH, MaTEeMaTHYE€CKON KYJIbTYpBI, ISl 3CTETHYECKOTO
BOCIIUTaHMUs oOyuarommxcs. M3ydyeHue reoMeTpun BHOCUT BKJaJ B Pa3BUTHE JIOTUYECKOTO
MBIIUIEHUS], B (GOPMHUpPOBaHHE MOHATHUS 10Ka3aTEIbCTBA.

Takum O6p8.30M, B XOJ€ OCBOCHUA COACPIKAHUA KypCa YydallHueCs MNOJYy4aroT

BO3MOXHOCTB:



— pa3BUTh MpPEACTABICHUE O YHUCIE W POJIA BBIUMCICHUNW B YEIOBEYECKOW IIPAKTHUKE;
chopMUpOBaTh  MPAKTUYECKUE  HABBIKM  BBINOJIHEHHUS  YCTHBIX,  I[HCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCICHUM, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

— Dpa3BUTh MPOCTPAHCTBEHHBbIC NPEICTABICHUA U U300pa3uTEIbHbIE YMEHUS, OCBOMTH
OCHOBHbIE (PakThl W METOAbl IUIAHUMETPHUH, I[MO3HAKOMUTHCS C  [POCTEHIIMMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

— DPa3BUTh JIOTUYECKOE MBIIUICHUE U PEUYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
IIPOBOJAUTH HECIOXHBIE CUCTEMAaTU3allMK, I[PUBOAUTHL IIPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh PA3NIUYHBIC S3bIKM MAaTEMATHKH (CIOBECHBIN, CHMBOJIMYECKUH, TpaduuecKuii)
JUIS WIUTIOCTPALIMU, HHTEPIIPETAlMK, apTyMEHTALUU U JOKA3aTeIbCTBA;

— chopmupoBaTh mpencTaBieHUs 00 W3y4yaeMbIX MOHATUSX M METOJaX Kak BaKHEUIIMX
CpencTBax MaTeMaTU4eCKOro MOJEIUPOBAHUS PEAIBHBIX IPOLECCOB U SIBJICHUM.

B pesynbraTe OocBOeHHMS Kypca T€OMETPHH ydYallldecs MOJy4aloT MpeAcTaBIeHuEe 00
OCHOBHBIX (UTypax Ha IUIOCKOCTH U HMX CBOMCTBaxX; MPUOOpPETAIOT HABBIKM TI'€OMETPUUYECKUX
MIOCTPOCHUI, HEOOXOUMBIC JJISI BHITTOJIHEHUS YaCTO BCTPEUAONTUXCS rpaduieckux padoT, a Takxke
HABBIKM HM3MEPEHUS M BBIYMCICHUS [UJIMH, YIJIOB, MPUMEHSEMBIC AJI1 PELICHUS Pa3HOOOpa3HBIX
F€OMETPUYECKUX U MPAKTUYECKHUX 3a7a4.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo QenepanbHOMy 0a3MCHOMY yuyeOHOMY IUIaHy IIporpamMma paccyuTaHa Ha 68
yacoB (2uyaca B HeleN10).

KonrtponbHbix paboT — 7 4yacoB, KOTOpbIE paclpelesieHbl M0 pasjesiaM CleAYIOIIUM
oOpazom: «Bektopel» 1 uac, «Merton koopauHat» | uac, «COOTHOILIEHHE MEXIY CTOPOHAMH M
yriiamu TpeyrosibHuka» 1 yac, «JlJinHa OKpY>KHOCTH U IJIomaas Kpyra» 1 uac, «JIBmwkeHus» 1 gac
U 2 yaca Ha UTOrOBbI€ a/IMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI.

[TpomexxyTouHast aTrTecTalusi MPOBOAUTCI B (OpPME TECTOB, CAMOCTOSTENBHBIX,
IIPOBEPOYHBIX PabOT M MaTeMaTU4YecKuX IUKTaHTOB (1o 10 - 15 MuUHYT) B KOHIE JIOTUYECKU
3aKOHYEHHBIX OJOKOB y4eOHOro MaTepHaia. Y poBeHb 00ydeHUs] — 0a30BbIH.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInyHocTHBIE:

— MHCIIOJIb30BaHME NPUOOPETEHHBIX 3HAHMH M YMEHUH B NPAKTHUECKOW IEATENbHOCTH U
MOBCETHEBHON JKM3HM JUISI MOJEJIMPOBAHMS TPAKTUYECKUX CUTYyallUd W HUCCIIECJOBAHMS
MOCTPOEHHBIX MOJIEJIEH ¢ CIOJIL30BaHUEM arrapaTa FreOMETpUH;

— (QopMHpoBaHHE OTBETCTBEHHOI'O OTHOLIEHHWS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yyaromuxcst K CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMH K O0YYEHHUIO U
MO3HAHUIO, BEIOOPY JanbHeHIIero oopa3oBanus Ha 0a3e OPUEHTUPOBKHU B MHUpE Mpodeccuii
U TNpo(heCcCHOHAIBHBIX MPEINOYTeHUH, OCO3HAHHOMY IOCTPOCHUIO HHIUBUAYaTIbHOU
00pa30BaTeNbHOI TPAEKTOPUU C YUETOM YCTOMUYUBBIX [TO3HABATEIbHBIX MHTEPECOB,;

— (opMHpOBaHUE LETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

— (QopMHpOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHU W MJIAJIIMMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO IMOJIE3HOM,
yueOHO-UCCIIEeI0BATEeNbCKON, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

— YMEHHE SICHO, TOYHO, I'PAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOM pedH,
NOHMMATh CMBICI IIOCTaBJICHHON 3aJauyd, BBICTPAWBaTh AapryMEHTALUI0, IPUBOIUTH
PUMEpPHI U KOHTPIIPUMEPHI;

— KPUTHYHOCTb MBILIUIEHUS, yMEHHE PACIIO3HABATh JIOTHUECKN HEKOPPEKTHBIE BBICKA3bIBaHMS,
OTJIMYaTh TUMOTE3Y OT (aKTa,



— KpEaTHBHOCTh MBIIUICHUS, WHUIMATUBY, HAaXOJYMBOCTb, AKTHUBHOCTb IIpU PELICHUH
r€OMETPUYECKHX 3a/1ay,;

— yMEHHE KOHTPOJHMPOBATH MPOLIECC U PE3yNbTaT YUeOHOW MAaTEMAaTHUECKOHN NeATeIbHOCTH;

— CIOCOOHOCTh K SMOIMOHAJIBHOMY BOCIPHUSITHIO MaTEMaTHYECKUX OOBEKTOB, 3ajiad,
pELIEHUI, pacCyKICHUM.

MeTanpenMeTnble:

B 9 kmacce Ha ypokax reoMETpHH, Kak M Ha BCEX IpeaMerax, OyneT MpomoDKeHa
paboTa 1O pa3BUTHIO OCHOB YHUTATENbCKOW KomneTeHIMH. O0ydarolecs OBIAJCIOT YTEHUEM Kak
CPEICTBOM OCYIIECTBIEHHUS] CBOMX JaJbHEWIIMX IUIAHOB: IPOJOJDKEHMsI 00pa3oBaHUs U
camMo00pa30BaHMsl, OCO3HAHHOI'O IUIAHMPOBAHUS CBOEr0 AKTYaJIbHOTO W MEPCIEKTUBHOIO Kpyra
YTEHUS.

[Tpy m3yueHuH reoMeTpum 0OydaroUIMecs YCOBEPLICHCTBYIOT PHOOPETEHHbIE HABBIKH
paboThl ¢ nHpopMmament 1 MONoIHAT uX. OHU cMOTYT paboTaTh ¢ TEKCTaMH, IPeoOpa3oBHIBATh U
UHTEPIPETUPOBATH COAECPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

— CHCTEMAaTHU3HpOBaTh, COIOCTABIATh, AHAIM3UPOBaTh, 00OOLIATH U HHTEPIPETHUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

— BBLACHATH TJIABHYIO U W30BITOYHYIO HMH(OPMAIHIO, BBIIOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (PAaKTOB, MBICJIEH; IPEJCTABIATh MH(OPMALIMIO B CKATON CIIOBECHOH dopme (B
BUJC TUIaHA WJIH TE3WCOB) M B HArJSAHO-CUMBOJIMYecKoi (opme (B Bume Tabmul,
rpaM4ecKux CXeM M Juarpamm, KapT MOHATHH — KOHLENTYaJbHBIX TUarpaMM, OMOPHBIX
KOHCIIEKTOB);

— 3aMOJIHATH U JIOMOJIHATH TAOIULIbl, CXEMBbI, TUarpaMMbl, TEKCTBI.

B xome w3ydeHHsS reoMeTpuM OOYYarOIIMECcs YCOBEPIICHCTBYIOT OIBIT MPOSKTHON
NEeSTENIbHOCTH, Kak o0co0oi (opmbl  yueOHONW paboOThl, CHOCOOCTBYIOUIEH BOCIUTAHUIO
CaMOCTOSITCIIbHOCTH, ~ WHHUIIMATUBHOCTH, OTBETCTBCHHOCTH, IIOBBINICHHUIO  MOTHBAIlUd U
3¢h(deKTUBHOCTH y4eOHON JeATeNbHOCTH; B XOJ€ peaju3alid HMCXOAHOTO 3aMbIclia Ha
MPAKTUYECKOM YpPOBHE OBJIAQJCIOT yYMEHHWEM BHIOMpAaTh aJICKBAaTHBIC CTOSIICH 3ajade CpeJCcTBa,
MPUHUMATH PEIIEHUs, B TOM YHUCIIe U B CUTYyallusAX HeompeaeneHHocTH. OHM MOTy4aT BOZMOKHOCTh
Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIBKHX BAPHUAHTOB PEIICHUM, K MOMCKY HECTAHIAPTHBIX
pellIeHui, TOUCKY U OCYIIECTBICHUIO Han0oJee MPUEMIIEMOT0 PEIICHUS.

PerynastuBHeble:

— onpedensims UEb NEATETLHOCTH HA YPOKE C MOMOIMIBIO YUUTEIS M CAaMOCTOSITEIHHO;

— YYHUTHCS COBMECTHO C YUUTEJIEM OOHAPYKUBATh U OPpMYaIUpo8ams yuebHy10 npooiemy;

—  YYUTBCS NIAHUPO8ams YIeOHYIO IEATENBHOCTh Ha YPOKE;

—  BbICKA3bl8aMb CBOIO BEPCHIO, TBITAThCSA MpenjaraTh crnocod e€ MpoBepku (Ha OCHOBE
MPOJYKTUBHBIX 33/1aHU B yUYEOHHKE);

— paborasg TO MPEUIOKEHHOMY IUIaHY, UCHONb306aMb HEOOXOAUMBIE CpeacTBa (y4eOHUK,
KOMITBIOTEP M HHCTPYMEHTHI);

— ompedenams YCIEUTHOCTh BBIIIOJHEHUS CBOETO 33/1aHUS B IMAJIOTE C YUUTEIIEM.

CpenctBoM  (GOpMHUpPOBAaHUS  PETYJSITUBHBIX — JACHCTBUU  CIIy’)KaT  TEXHOJIOTHS
npoOJeMHOT0 JMajora Ha JTane M3Y4eHUS HOBOIO MaTepuajga M TEXHOJIOTHS OICHUBAaHUS
00pa30BaTeNbHbIX JOCTHKEHUN (YUEOHBIX YCIIEXOB).

ITo3naBartenbHbIE!
— OpHUEHTHPOBATbCS B CBOEH CHUCTEME 3HAHUI: HOHUMAMb, YTO HYKHA JONOJIHUTEIbHAS
uHopManus (3HaHUs) JUIsL pelieHus yueOHOM 3a/1aun B OJIMH 1I1ar;
— Oenamb MPEIBAPUTEILHBIA 0MOOp NCTOYHUKOB HH(OpMaMKU 7 pelieHus y4eOHOM
3a/1a4i;



— 100BIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOAUMYIO HH(DOPMAINIO, KaK B yUeOHUKE, TaK U B
NPEUIOKEHHBIX YUUTEIIEM CII0BapsIX, CIIPABOYHUKAX M HHTEPHET- pecypcax;

— 100BIBaTh HOBBIC 3HAHUS: U36leKamb UHPOPMAIIHIO, TPEICTABICHHYIO B Pa3HBIX (hopMax
(Tekct, Tabnuua, cxema, WITIOCTPALUs U Ip.);

— rmepepabaTbiBaTh TMOJYYCHHYIO HH(POPMALMIO: HabOar00amv U Oelamsb CaMOCTOSATEIbHBIC
6b1800bL.

CpenctBoM (opMupoBaHMs MO3HABATEIbHBIX ACHCTBUN CIYXUT y4eOHBII mMaTtepuan u
3aJaHus yueOHMKA, 00eCTIeYNBAIOIIIE MTEPBYIO JINHUIO PA3BUTHUS — YMEHUE OOBACHATH MUD.

KoMMyHuKaTHBHBIE:
— JIOHOCHUTH CBOIO MO3UIIHUIO 10 APYTUX: 0hopMaamsb CBOIO MBICIb B YCTHOM U MHUCbMEHHOMN
peun (Ha ypoBHE IPEIOKEHHS UM HEOOJIBIIOrO TEKCTa);
— CIIyLIATh # IOHUMATh peub Opyeux;
—  BBIPA3UTEIBHO YUMAmMb U NEepecKasbléams TEKCT;
— ecmynams B Oecelly Ha YPOKE U B KHU3HU;
— COBMECTHO 00208apusambscsi O PpaBUiiaX OOIIEHUS U TIOBEICHUS B IIKOJIE U CIEI0BATh UM;
—  YUYUTHCS GbINOAHAMb PA3TUYHbBIC POJIU B TpyIIe (JIUepa, UCIIOTHUTEINS, KPUTHKA).

CpenctBoM  (HOpMHUPOBaHHS KOMMYHUKATHBHBIX JECHCTBUH CIy)KaT TEXHOJIOTHS
npo0JIeMHOTO Juanora (moOyXAamuid ¥ MOABOASIIMNA JHUAJOr), TEXHOJOTHS MPOJYKTUBHOTO
YTCHHSI U OpTraHU3aIs padOThl B MAJIBIX TPYIIIAX.

IIpeamerHbIe:
Tema Yuamuecs Hay4yaTcs Yuammecs 1noJry4yar
BO3MO’KHOCTh
Bexmoput — 0003Hauams u U300padicamov 6eKMopbl, — oenademv  GEKMOPHHIM
— u3z00paxdcamv 6eKmMop, pasHvlil OAHHOMY, MemoooM ONsl peuteHus:
— cmpoumv 8eKmop, pPAGHblL CcyMMme 08YX 3a0ay Ha BbIYUCIEHUE U
BEKMOpOo8, UCNONIb3YS npasuna 00Ka3amenbcmeo,
mpey2osibHUKa, napannenocpamma,
Gopmynupoeams 3aKOHbL CLOHNCEHU, — npubpecmu onvim
—  CmMpoums CyMMYy HECKOJNbKUX GEKMOpO8, 6bINONHERUSA NPOEKMOS.

UCNONBb3YS NPABULO MHO20Y20IbHUKA,

—  cmpoumv 8eKmop, PasHbLil PAZHOCMU O8YX
8eKMOP0O8, 08YMsL CHOCODAMU.

— pewamy 2eomempuyeckue 3a0auu
UCNONb308AHUE  ANCOPUMMA  BbIPANCEHUSL
yepe3  OaHHble  BEKMOPbL,  UCHONbIYSA
Npasuna  ClOJNCEeHUs,  BbIYUMAHUA U
VMHOCEHUSL BEKMOPA HA YUCTO.

— pewamv npocmeuuiue 2eomempuiecKue
3a0auy,  OonNuUpascb  HA  U3VHUEHHble
CBOLICMBA BEKMOPO8;

— Haxoo0umv CpeoHIo JTUHUI0 mpaneyuu no
3a0aHHbIM OCHOBAHUSM.

B noeceoneenoii yncuznu u npu usyuenuu

Opy2ux npeomemaos:

—  UCNONb306AMb  B8eKMOPbL O peulenus
npocmetiwiux  3a0ay  Ha  onpeoeieHue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUS.




Memoo — onepuposamvb  Ha  0A3080M  YpOGHE o8nademn
Koopounam NOHAMUAMU KOOpOUHamul  8eKmopa, KOOPOUHAMHBIM
KOOpOUHAMbL ~ CYMMbL U PASHOCMU Memooom peutenus
8EKMOPO8, NPOU3BEOeHUsI BeKMOpd HA 3a0ay Ha GvlyuUCIeHUe U
yucno; 00Ka3amenbcmeo,
—  BLIYUCHAMbL  KOOpOUHAmMbl  8eKmopa, npuobpecmu onvim
KOOpOUHAmMvl ~ CYMMbL U pasHocmu UCNONIL30BAHUSA
8EKMOpP0O8, KOOPOUHAMbBL  NPOU3BEOEHUs. KOMNbIOMEPHBIX
8eKMOpA HA YUCIIO, npocpamm Ons aHanu3a
—  BLIYUCTAMb Y20]l MEHCOY BEKMOPAMU, YACMHBIX cyyaes
—  BbIUUCTAMb  CKANAPHOEe  Npou3sedeHue 63AUMHOCO
B8EKMOpPOB; pacnojiosicerus
—  BbIYUCTAMDb paccmosinue MmedHcoy OKpYdICcHOCelL u
MOYKAMU NO U3BECIMHBIM KOOPOUHAMAM, RpAMbLX,
—  BLIYUCHAMb  KOOPOUHAMbBI  CEpeouHbl npuoopecmu oneim
ompesKa; 8bINOIHEHUS NPOEKMO8
—  cocmaenams  ypasHeHue  OKPYHCHOCHU,
3HAsA KOOpOUHAmMbl YeHmpa U MOYKU
OKDYIICHOCIU, — COCMABISIMb  YPaBHeHUe
NPAMOU O KOOPOUHAMAM 08)X ee MOoYeK,
— pewamsv npocmeluiue 3a0a4u MemoooMm
KOOpOuHam
Coomnowenus — onepuposamvb  Ha  0A3080M  YpOGHE BLIYUCTAMD naowaou
Mmedxncoy NOHAMUAMU:  CUHycd,  KOCUHyca U Queyp,  cocmagnieHHbix
cmoponamu u manzenca y2noe, us  08yx u  bonee
yenanu —  npumMeHamo OCHOBHOE NpsAMOY20/IbHUKOS,
mpeyeoibHuKa. MPULOHOMEMPULECKOE MOAHCOECE0 NpU napanienocpammos,
Ckanapnoe peuleHuy 3a0a4 Ha HAxoxcoeHue O0OHOU mMpey2oNbHUKOS, Kpy2a U
npouseedenue MPUSOHOMEMPUYECKOU  (DYHKYUU — uyepe3 cekmopa,
6eKMmMopos opyeyio, BbIYUCTISAMD niowaou
— uzo0paxcamv y2on Mexncoy BeKmopamu, MHO20Y20/TbHUKO8,
BLIYUCTAMD cKansipHoe npoussedenue UCNONL3YS  OMHOULEHUS.
8EKMOpO8, DPABHOBENUKOCTU u
— Haxooums yenvl MedcOy — 8eKMopamu, pasHococmasieHHocmu,
UCnonb3ys dopmyny CKANISIPHO2O NPUMEHAMb
npouseedeHuUs 8 KOOpPOUHAMAXx, aneebopauieckuil u
—  NpuUMeHAmb meopemy CUHYCO8, Meopemy MpU2OHOMEmpU1ecKuil
KOCUHYCO8, mamepual npu peueruu
—  npumensimo dopmyny niowadu 3a0ay Ha BbIYUCTEHUE
mpey20abHUKa, naowaoet
— pewamv  npocmenwiue  3a0a¥u  HA MHO20Y20IbHUKOE,
HaxoxcoeHue CMOPOH u Yenoe npuoopecmu onbvim
NPOU3BOTLHOCO MPEY2ONbHUKA npumenenus
B noeceonesnoii scuznu u npu uzyuenuu anzeopauieckozo u
dpy2ux npedmemos: MPULOHOMEMPULECKO20
—  UCNONL306AMb  6eKMOPbLL  OJIsl  PEULeHUS] annapama npu. pewiernuu
3a0ay Ha Ogudicenue U oeticmeue Cui 2eoMempuyeckux 3a0au
Jlnuna — omepuposamb  Ha  0A3080M  YpoGHe 861600UMb Hopmyny 014
OKpYyJICHOCIU U NOHAMUAMU npasuiIbHO20 BbIYUCTEHUS yena
nao0waos Kpyea MHO20Y20/IbHUKA, NPABUILHO20 n-
— npumeHamb  QOpMYNy ONA GbIYUCIEHUS V2ONbHUKA U NPUMEHSAMb

Yyena npasuibHo20 N-y2oabHUKA.
NpUMEHAMb POopMYIbl NIOWAOU, COPOHbI

ee 6 npoyecce peuteHus
3a0ay,




NPABUTLHO2O MHO20Y20bHUKA, PAOUYCa
BNUCAHHOU U ONUCAHHOU OKPYHCHOCTIU,
npUMeHAMb Gdopmynvl ONUHbL
OKPYIICHOCMU, oyeu OKPYIICHOCMU,
nAOWAoU Kpyea u Kpy2o8020 cekmopad.
UCNONB308AMb CEOUCMBA USMEPEHUsL OIUH,
Yello8 npu peueHuu 3a0ay Ha HaxoHcoeHue
ONIUHbL OMpe3Ka, epadyCHOl Mepbl Yaid,

npoeoounv
ooKazamenbcmed
meopem o opmyne
niowaou, CMOpPOHbI
npasuibHO20
MHO20V20IbHUKA,
paouyca BNUCAHHOU U
ONUCAHHOU

—  BBIUUCTAMDb  NAOWAOU  MPEYeONbHUKOS, OKpyoKcHoCmu u
NPAMOY20JIbHUKOG, mpaneyutl, Kpy2o8 U cre0cmeuti u3 meopem u
CeKmopos, NPUMEHAMb ux npu

—  BBIUUCTAMD ONIUHY OKDPYICHOCMU U OJUHY pewienuu 3a0ad,
dygu OKDYICHOCMU, — peutambs 3a0aqu Ha

—  BLIYUCAAMb OJUHLL JTUHEUHBIX 2JIeMEHNMO8 doKazamenbemeo ¢
Queyp u ux yenvl, uUcnonv3zys uzyyeHHvle ucnonvsoeanuem
dopmynei. Gopmyn OJIUHDL

OKDYIUCHOCMU U OJIUHbL

B noeceonesnoii yncusnu u npu uzyyeHuu dyeu OKpyJicHOCIMU,

Opy2ux npeomemaos: popmyn nrowaoei

- pewamo npakmuuecKkue 3a0auu, puzyp.

CB853aHHbLE c Haxooicoenuem
2e0MempuU4ecKux 6eIU1UH.

Jeusncenusn — onepuposamv  Ha  0A3060M  YpOBHe |— NPUMEHAMb  CEOUCMEA
HOHAMUAMU OMOOPAd*CeHUsE NIOCKOCMU HA 08UdICEHUs. NPU peueHuU
cebs u 08UICEeHUS, 3a0aqdy,

— onepuposamv  Ha  0A3060M  YpOBHE |— NPUMEHAMb  NOHAMUA.
NOHAMUAMU ~ 0CeB0U U  YEHMPAIbHOU oceeas u YEHMpAalbHas
cumMMempuu, napauleibHo20  NepeHocd, cumMmempus,
noeopoma, napanienvbHulll.  NepeHoC

—  pacno3uaseams GUObl OBUICEHU, U NoBOpom 6 peueHuu

—  BbINOJHAMbL NOCMPOEHUe OBUNCEHUL C 3a0ay
NOMOWbIO YUpKys u JIUHEKU,
ocywecmensams npeobpasosanue pueyp,

—  pacnosnaeamo no uepmexncam,
ocywecmansams npeobpazosanus uayp c
NOMOWBIO  0CEBOU U  YyeHmpaibHoOU
cumMmempuu, napaiieIbHo20 nepeHoca u
nogopoma.

Hauansnoie —  pAacno3nasamv HA 4epmedncax, pPUCYHKAX, |— BbIYUCIAMb 00bEMbI

ceedenus u3 MOOensx U 8 OKpydcarowem mupe niocKue NPOCMPAHCIMEEHHBIX

cmepeomempuu U NpOCMPAHCMBEHHblE 2eoMempuyecKue 2eomempudeckux ¢ueyp,
Queypol; COCMAe6IeHHbIX u3s

— pacnosnasamoe paszeepmru Kyoa, NPAMOY20JIbHbIX
NPAMOY2071bHO20 napannenienuneoad, napanienenuneoos;
NPABUNILHOU — NUPAMUObL,  YUAUHOpA U |— Yenyoums U pazeums
KOHyCa, npeocmasieHus. 0

— onpedensimb NO JUHEUHLIM  pPA3MEPaM NPOCMPAHCIMEEHHBIX
Dpaseépmku  uaypsl NuHelinvle pasmepbvl 2eomMempudecKux
camoti gueypwvi u Haobopom; Queypax;

—  evluuUCHAMb  00bEM  NPAMOY20IbHO20 |— NPUMEHSMb nousimue
napannenenuneod. paseepmku ona

BbINOIHEHUS

npakmu4yecKux




pacyémos.
00 akcuomax Honyuums bOonee enyboroe
2eomempuu npeocmasienue o cucmeme
aKcuom — NAAHUMEmPUU U
aKcuoOMamu4eckom memooe
Iloeémopenue NPUMEHAMb NpU  peuleHul 3a0ay OCHOBHbIe COOMHOUEHUSI MeHCOy
Kypca CMOPOHAMU U Y2AMU NPAMOY20TIbHO20 U NPOU3BOTLHO20 MPEY2OIbHUKA,
nianumempuu npUMeHAmMb hopMYIbl NAOWAOU MPEY2OJIbHUKA.
peuiams mpey20ibHUKY C NOMOUbIO Meopem CUHYCO8 U KOCUHYCO8,
NPUMEHAMb  NPUSHAKU — PABEHCMEA  MPEY20IbHUKOE NpU  peuleHuu
eeomempuieckux 3a0ad,
NPUMEHAMb — NPUSHAKU — NO000Us  MPeyeoNbHUKO8  NpU  peueHuu
2eomMempudeckKux 3a0ad,
onpeoenims 8U0bl YeMblPexXy20IbHUKO8 U UX C8OUCMEA,
ucnonvzoeams Gopmyavl niowaoei @Gueyp O HAXONCOeHUS — UX
niowaou,
8bINOIHAMb Yepmedc No YCI08UI0 3a0ayu, peuams npocmeniuiue 3a0ayu
no meme « Yemuipexy2onoHuxuy
UCNONIL308AMb CEOLICNBO CMOPOH YeMbIPeXy201bHUKdA, ONUCAHHO20 OKOIO
OKDYIUCHOCIU, CBOLUCMBO Y208 BNUCAHHO20 Yemblpexy20IbHUKA Npu
peutenuu 3a0ad,
UCNoONL308amMsb HOPMYIbl ONUHBL OKPYHCHOCIU U OY2U, NAOWA0U Kpyea U
CceKmopa npu peueHuu 3a0ad,
pewiams 2ceomempuiecKue 3a0ayu, ONUpasch Ha C80UCMBA KACAMENbHbIX
K OKDPYICHOCMU, NpUMeHss. ~ OONOJHUMENbHble  NOCHMPOEHUS,
aneebpaudeckull U mpucoHoOMempuyeckull annapam,
npo8OOUMsb ONepayul Hao0 BeKMOPaAMU, bIYUCIAMb OUHY U KOOPOUHAMbL
8eKmMopa, y2oil Mexcoy 8eKmMopami,
PACNo3Ha8ams  YPAGHEHUS. OKPYXHCHOCMEU U NpAMOU, YMemb Ux
UCnoIbL3068amy,
UCNONIb306aMb  NPUOOPEemeHHble 3HAHUA U YMEeHUs. 8 NPAaKmuieckou
oessmenvbHOCMU O pewleHus NpaKkmuyeckux 3a0ay, CEA3AHHbIX C
HAX0JICOCHUEM 2e0MEMPULECKUX 8eIULUH
TemaTu4yeckoe MNIaHNPOBAHUE N0 TeOMeTPHHU 9 KJI.
Ne i/m Tema Kon-Bo KonunuectBo
9acoB KOHTPOJIBHBIX
pabot
1 IToBTOpEHME Kypca reomeTpu § Kiacca 2
2 Bektopsl MeTo koopanHat 19 2
3 CooTHOLIEHNs MEX Yy CTOPOHAMU U yIilaMu 14 1
TpeyroapHuKa. CKaIIpHOE MMPOU3BEICHHE BEKTOPOB
4 JIMHa OKPYKHOCTH M IIJIOIIAAb Kpyra 11 1
5 JIBro>xeHus 7 1
6 HavanbHble cBelleHUs U3 CTEPEOMETPUH 4
7 006 akcroMax reoMeTpuu 1
8 VToroBoe moBTOpEeHME 10 2
Hroro 68 5, +2 agMuH.




Coaep:xanue yueOHoro npeamera «I'eomerpust 9»
BekTopbl n meToa koopauHar (19 4.)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CrOXKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4HUCIO. Pa3nokeHuHe BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bektopa. [Ipocreiimue 3amaun B KOOpAMHATAX. YPAaBHEHUSI OKPY)KHOCTH M IIPSIMOM.
[TpruMeHeHne BEKTOPOB U KOOPMHAT NP PEIICHUH 3a]1a4.

OcHOBHasl 1leNTb — HAy4YWTh YYallUXCsl BBINOJHATH JICHCTBUS HaJ BEKTOpaMH Kak
HANpaBJICHHBIMU OTPE3KaMH, YTO BAXKHO JUIsI MPUMEHEHUS BEKTOPOB B (PM3HMKE; MO3HAKOMHTDH C
UCTIOJIb30BAHUEM BEKTOPOB M METO/a KOOPAMHAT MPH PEIICHHH TeOMETPUYECKUX 33aaad. Bekrop
oTpeneNseTcsl Kak HaIlpaBIICHHBI OTPE30K M JIEHCTBUS Haj BEKTOPAMU BBOIATCSA TaK, KaK 3TO
HPUHATO B (GU3MKE, T. €. KaK ACHCTBUS C HAIIPABJICHHBIMU OTPE3KaMH.

OcHOBHOE BHUMaHHE JIOJKHO OBITH yJEJIEHO BBIPAOOTKE YMEHUI BHIIOJIHATH OIepaluu
HaJl BEKTOpaMH (CKJIabIBaTh BEKTOPHI IO MPaBHIaM TPEYTOJIbHHUKA U MapajiesiorpaMMa, CTPOUTh
BEKTOp, PaBHBIA PAa3HOCTH JBYX JAHHBIX BEKTOPOB, & TAK)XE€ BEKTOP, PABHBIM INPOU3BEICHHIO
JTAHHOTO BEKTOpa Ha IaHHOE YHCIIO).

Ha mnpumepax moka3piBaeTCs, KaK BEKTOPHI MOTYT TPUMEHATHCS K PEUICHUIO
reoMeTpudeckux 3anad. JlemoHcrpupyercs 3pPpeKTUBHOCTh MPUMEHEHHs (HOPMYII ISl KOOpAUHAT
CepeIMHBI OTPE3Ka, PACCTOSHUS MEXKIy JBYMS TOYKAMH, YPaBHEHHH OKPY)KHOCTH M TPSIMOH B
KOHKPETHBIX T'€OMETPUYECKMX 3a/adax, TEeM CaMbIM JaeTcsl MpeACTaBIeHHE 00 HW3y4eHHUU
TeOMETPUYECKUX (PUTYP C TOMOIIBIO METOIOB alTeOpHI.

CooTHOLIEHUS] MeKIy CTOPOHAMHM W YIJIaMH TpeyrojibHuka. CKajsipHoe Tpou3BeleHUe
BeKTOpOB (14 4.)

CuHyc, KOCHMHYC M TaHreHC Yyrja. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TpeyrojabHUKOB. CKallsipHOE MPOU3BEACHUE BEKTOPOB M €ro MPUMEHEHHE B TE€OMETPHUYECKHX
3ajauax.

OcHoBHasi 1elb — pa3BUTh YMEHHUE YYaIIUXCS MPUMEHSITb TPUTOHOMETPUYECKHI
anmapar IpH PelIeHuU TeOMETPUIECKIX 3a/1a4.

Cunyc u xocunyc mroboro yriaa oT 0° mo 180° BBOASATCA C MOMOIIBIO €IUHUYHOMN
IMMOJIYOKPY’KHOCTHU, JOKA3bIBAKOTCA TCOPEMbBI CHUHYCOB M KOCHHYCOB W BBIBOAWUTCA CHIC OAHA
dbopMyIa MIoMmaan TPEYroJbHUKA (ITOJIOBUHA TTPOU3BEICHUS JBYX CTOPOH HA CHHYC yIiia MEXIY
HUMH). DTOT annapar NpUMEHSIETCS K PELIEHUIO TPEYTrOJIbHUKOB.

CkanspHoe TMpOU3BEACHHE BEKTOPOB BBOJUTCS Kak B (pusmke (Mpou3BeleHHE JIHH
BEKTOPOB HAa KOCHHYC yria MeXJy HUMH). PaccMaTpuBaioTcs CBONCTBA CKANSIPHOTO MPOU3BEICHUS
Y €ro MPUMEHEHUE MPU PEIICHUH TeOMETPUUSCKUX 3a7au.

OcHOBHOE BHHUMaHUE CIEAyeT YACNUTh BHIPAa0OTKE TPOYHBIX HABHIKOB B
MPUMEHEHUN TPUTOHOMETPUUYECKOTO afmapaTa Mpu perieHnH FreOMeTPHUECKUX 3aau.

JIIMHA OKPYKHOCTH U Iiomaab kpyra (11 4.)

IIpaBunpHbIE MHOTOYTrOJABHUKH. OKpYKHOCTH, OINHUCAaHHAs OKOJO MPABUIBHOTO
MHOI'OYyroJIbHMKa H BIIMCaHHasA B HCTO. HOCTpO@HI/Ie IMpaBHUJIBHBIX MHOTI'OYT'OJJbHUKOB. JIJ'II/IHa
okpyxHocTH. [Imomanp kpyra.

OcCHOBHas LIeIb — PACIIMPUTH 3HAHUE YUYALIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETH
MOHSITHSI JUTMHBI OKPY>KHOCTH W TUIOIMIATU Kpyra U (GOpMYIIbI ISl UX BBIYUCICHUS B Hadame TeMbl
JaeTcsl  OMpejeNiecHue TMPaBWIBHOTO MHOTOYTONBHUKA M PacCMaTpPUBAIOTCS TEOpEeMbl 00
OKPY>KHOCTSIX, ONHCAaHHOM OKOJIO MPaBWIBHOIO MHOTOYrOJIbHMKAa M BIHCaHHOW B Hero. C
MOMOINBIO  ONMHWCAHHOW  OKPYXHOCTH PEIIAlOTCSA 3aJadyd O TOCTPOCHHH  MPAaBHIBHOTO
MECTUYTOJIbHUKA U IIPABUJIIBHOT'O lz-yl"OJ'II)HI/IKa, €CJIN JaH HpaBHHBHBIﬁ II-YT'OJIbHUK.



@opMyIbl, BBIPAKAOIIKME CTOPOHY IPABWJIBHOIO MHOIOYTOJIBHUKA W  PaanycC
BIIMCAHHOM B HET0 OKPYKHOCTH Y€pe3 paauyC OIUCAHHOM OKPYKHOCTH, MCIIOIB3YIOTCS IpPHU
BbIBOZIC (DOpPMYJN IJTMHBI OKPY)KHOCTH M IUIOLIaAW Kpyra. BbIBojJ omupaercss Ha WHTYUTHBHOE
IIPEACTABJIICHUE O Ipelesie: NPU HEOTPAaHMYEHHOM YBEIMYEHUM 4YMCJIA CTOPOH IPABHIBHOIO
MHOIOYI'OJIbHUKA, BIIMCAHHOTO B OKPY)KHOCTb, €r0 IIEpUMETP CTPEMUTCS K JUIMHE 3TOH
OKPY’KHOCTH, a IJIOAab — K ILIOIAAN Kpyra, OTPAHHYEHHOTO OKPYKHOCTBIO.

NBuxenus (7 4.)

OtoOpakenue miuockoctd Ha cebsa. [lonarue nBuwxkenus. OceBas M LEHTpajbHas
cummetpuu. [lapannensueiii nepenoc. [loBopoT. Hanoxxenust v 1BH>KeHUS.

OcHOBHas 11e1b — MMO3HAKOMUTH YYAIlIUXCS C MMOHSATHUEM JIBUKEHUS U €r0 CBOMCTBAMHU,
C OCHOBHBIMU BHIAMH JIBHXKEHHH, C B3aUMOOTHOILLICHUSIMH HAJIOKEHUHN U IBH>KCHUIA.

JIBM>KeHHE TIJIOCKOCTH  BBOJHUTCS KAk OTOOpaKeHHWE IUIOCKOCTH Ha  ce0s,
COXpaHSAIOIIee pPACCTOSTHUE MEeXAy ToukaMu. [Ipu paccMOTpeHUM BUIOB ABUKEHUNW OCHOBHOE
BHUMaHUE yJeNsieTcs MOCTPOCHUI0 00pa30oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTrOJLHUKOB IIPH OCEBOI
U LEHTPAILHOM CHUMMETpHUSX, MapajsieTbHOM NepeHoce, moBopoTe. Ha addekTHpix mpumepax
MOKA3bIBACTCS MPUMEHEHHE JIBIKEHUI MPU PELICHUN reOMEeTpHUIecKuX 3aaad. [lonsTre HamoxeHus
OTHOCHUTCS B IaHHOM Kypce K YHCIIy OCHOBHBIX MOHATHH. JlOKa3bIBaeTCsl, YTO MOHSATHUS HAJTOXKEHUS
U JIBIJKCHUSI SIBJIIIOTCS SKBUBAJCHTHBIMU: JII0O00€ HAJIOXKEHUE SIBIISICTCS B)KEHHEM IUIOCKOCTU H
oOpatHo. M3ydeHune noka3aTesbCTBa HE SBISAETCS 00sA3aTENbHBIM, OJHAKO CIEAYET PaccCMOTPETh
CBSI3b MTOHSATUN HAJOXKEHUS U JBUXKEHUSA.

HauvanbHble cBeieHusi U3 cTepeoMeTpun (4 4.)

IIpenmer crepeomerpusi. Muororpannuk. Ilpusma. Ilapamtenenunen. Iunusmp.
Konyc. Cdepa u map.

OcHOBHast 1eTb — I[IO3HAKOMUTH YYalIMXCsl C MHOTOTpaHHUKAMH; TeJIaMd H
TIOBEPXHOCTSIMU BpAIIICHHS.
06 akcuomax reomerpuu (1 4.)

006 akcroMax mIaHuMeTpuu. HekoTopsle CBeIeHUS O pa3BUTUU T€OMETPUU

OcHoOBHas 1enb — Jarh Oonee TrayOOKoe TMPEeACTaBICHHE O CHCTEME aKCUOM
TUTAHUMETPHUH U aKCHOMaTHYECKOM METO/Ie

IMoBTopenue (10 4.)

[TapannensHbie npsimble. TpeyronbHukd. YeTbipexyronbHUKU. OKpY>KHOCTb.
OcHoBHasl 11elb — MCMOJIb30BaTh MaTeMaTHUYECKUE 3HAHUS JUIS PEIICHUs Pa3IuYHbIX
MaTeMaTHYECKUX 3ajiau.

IlepeyeHb KOHTPOJIBLHBIX PadoT

KonTponbnas padota Ne 1 mo reme «BekTopsi».

Kontponbnas padota Ne 2 mo Teme «MeTo1 KOOpAUHATY.

Kontponbnas padora Ne 3 mo teme «CoOTHOIIIEHNE MEXAY CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA.
KonTponbnas pabota Ne 4 o teme «/[nrHa OKPY>KHOCTH U TUIOIIAh KPYyTra.

KonTponbnas padota Ne 5 o reme «/[BrkeHUs».

Ka.neﬂglapﬂo-TeMaaneCKoe IJIAHUPOBAHUE



Ne Tema ypoka Kou-Bo Hara
ypoKa JacoB
ITo niany DakT
IToBTOpenue (2 u.)
1 [oBTopenue. TpeyroapHUKH 1
2 IToBTOpenue. YeThIpeXyTroONbHUKA 1
Bektopsl Meroa koopaunat (19 4.)
3 [MonsiTue BekTopa. PaBeHCTBO BEKTOPOB 1
4 OTKJ1aibIBaHKE BEKTOPA OT AaHHOM TOYKH 1
5 CyMMa JIByX BEKTOPOB 3aKOHBI CIIOKEHHUS BEKTOPOB. 1
6 CyMMa HECKOJIbKMX BEKTOPOB. BrlunTaHne BEKTOPOB 1
7 Pemenne 3anau «CroskeHne 1 BBIYUTAHUE BEKTOPOBY 1
8 [IpousBeneHne BEeKTOpa Ha YHCIIO. 1
9 [TpuMeHeHne BEKTOPOB K PELICHHUIO 3a1a4 1
10 Cpenusis TUHAS TpaneIuu 1
11 KonrponbHas padora Nel o teme: «BekTopbi» 1
12 Koopaunatel BekTopa. PasnoxeHue BekTopa IO JBYM 1
HEKOJJIMHEaPHBIM BEKTOpaM
13 CBA3p MeXJy KOOpAWHATaMU BEKTOpa U KOOPIMHATAMH €ro 1
HavaJia ¥ KOHIa
14 IIpocreiimue 3a1auu B KOOpAUHATAX. 1
15 Pemenue 3amau mo Teme: «MeTo KOOPIMHATY 1
16 YpaBHEHHE OKPYKHOCTH. 1
17 YpaBHeHHE IPSAMOWA 1
18 Hcnonbp30BaHne ypaBHEHMH OKPYXXHOCTM U MNpPsAMOM IIpH 1
pelleHu: 3a1a4
19-20 | Pemrenue 3azau ¢ UCMOJIb30BAHUEM METO/IA KOOPIUHAT 2
21 Kontponsnas padora Ne2 mo Teme: «MeTox KOOpAXHAT» 1
CooTHOLIEHUS] MeXAY CTOPOHAMHM M YIJIAaMH TPeyroJibHUKA. 14
CkaJisipHOe IPOU3Be/leHHE BEKTOPOB
22 Cunyc, KOCUHYC, TaHT€HC. 1
23 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. 1
24 @®opmynel  npuBeneHus.  DopMmynasl IS BBIYHCICHUS 1

KOOpAUHAT TOYKU




25 Teopema 0o  miomagu  TpeyroiabHuka.  IlouckoBo- 1
HCCIIe0BATEIbCKUI JTall 10 MpoeKTy «TpeyroyibHUKH... OHU
moBcroay!!!»

26 Teopema cuHyCOB 1

27 Teopema KoCHHYCOB 1

28 Pemenne TpeyrosHUKOB 1

29 WsmepurensHbie paboThl. TpaHCIAIMOHHO-0()OPMUTETBCKII 1
9Tan Ho NpoeKTy « TpeyroabHUKH... OHU TOBCIOAY!!!»

30 Pemenne 3amau o teme: «COOTHOIICHHST MEXIYy CTOPOHAMH 1
W YTJIaM¥ TPEYTrOJIbHUKA»

31 Pewenne 3amau no teme: «COOTHOIICHHUS MEXKAY CTOPOHAMH 1
U YTIaM¥ TPEYTroJIbHUKA»

32 Yron Mexnay Bekropamu. CkamspHoe IpOU3BEIEHUE 1
BEKTOPOB.

33 CkassipHOE TIPOM3BEICHHE BEKTOPOB U €r0 CBOICTBA 1
34 [IpumeHeHne  CKaIsIPHOTO  INIPOM3BEICHUS  BEKTOPOB K 1
pemeHnio 3azad. OpraHuzanusi TMPOSKTHOW ESTENbHOCTH.

3aKII0UUTENbHBINA Tan

35 Kontponpnaas padora Ne3 mo Teme: «COOTHOIICHHE MEXKIY 1
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKa»

JIuHA OKPYKHOCTH U IJIOIIAAB Kpyra 11

36 IIpaBuUIbHBII MHOT'OYTOJIbHUK. ITouckoBo- 1
HCCIIeI0BATeIbCKUI dTanm 1Mo mpoekrty  «[eomerpuyeckue
MapKETHI»

37 OKpY>XHOCTb, OIMCaHHAs 0KO0JIO MPaBUIILHOTO 1
MHOT'OYT'OJIbHHKa

38 OKpY>XHOCTb, BIIMCAHHAs B TIPABUJIbHBIH MHOTOYTOJIbHUK. 1

39 OKpY>KHOCTb, OTHCaHHas OKOJI0 MPaBUIBHOTO 1
MHOTOYTOJIbHAKA W BIIMCaHHAS B HETO

40 @opmynel  JUIA  BBYMCIEHUS  IUIOMAAM  HPaBHIBHOTO 1
MHOTOYTOJIbHAKA, €ro CTOPOHBI M pajanyca BIMCAHHOH
OKPYXHOCTH

41 [ocTpoeHne paBUIIEHBIX MHOTOYTOJIEHUKOB 1

42 JimmHa OKpYXHOCTH. TpaHCIAIHOHHO-0()OPMUTEIBCKIHA STl 1
1o npoekTy «['eoMeTpuyeckue napKeTb

43 Inomanp kpyra Ilnomaas KpyroBoro cekropa 1

44 Pemenne 3amay «/lnuna oxpyxHocTu. [Inomaas kpyra» 1

45 Pemenune 3amad. OpraHuzamus TPOSKTHOW JEATEITHHOCTH. 1
3aKITIOYNTETBHBIN JTaIl

46 KonTtponbHast padota Ned mo teme: «/lmmHAa OKPY>KHOCTH H 1
IUTOLIA/Ib KPYTay
JBukeHue 7

47 OTtobOpakeHue MWIOCKOCTH Ha cebs. [loHATHE NBUKECHUS 1

48 Cummerpust. [TonckoBo-uccae10BaTENbCKUI 3TAll MO MTPOEKTY 1
«B mone — reometpusi!»

49 [Mapannensnsiii nepenoc. [Toopot 1




50 IMapannensHsiii nepenoc. [losopor 1
51 Pemrenre 3agau mo teme: «JIBUKEHUS 1
52 Pemrenre 3agau mo teme: «JIBHKEHUS 1
53 Kontponsras padora Ne5 mo Teme: «/IBIKeHISD 1

HauyanbHble cBeleHUS U3 CTepeoMeTPHH 4
54 [Ipeamer crepeomeTpun. MHOTOTpaHHUKH 1
55 [Mpusma. [Mapannenenunes. CBoiicTBa napajuiesienumne1a 1
56 Tena Bpamenus. Humuanp. Konyc. 1
57 Cdepa. map 1

00 akcHoMax reoMeTpuu 1
58 00 akcmoMax reoMeTpHH 1

I[oBTOpeHUE 10
59 Tpeyroneuuku. [Ipu3HaKH paBEeHCTBA TPEYTOJIbHHKOB 1
60 [Momobue TpeyroJbrHUKOB 1
61 [MapannensHble MpsMble 1
62 YeThIpexyroabHUKH 1
63 [Tnomanu 1
64 Cekymue u KacaTeJIbHbIC 1
65 OxpyXHOCTb. BriricaHHBIi yro 1
66 BrincanHbIC 1 OITUCAHHBIC YETHIPEXYTOJIbHUKH 1
67 Urorosas nunarsocruka 1
68 Hrorosas padora 1
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