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[V I SN US I )

IHosicHuTEALHAA 3aIIHCKA

[TporpaMma OCHOBHOrO Kypca IIO FeOMETpHHM 9 Kilacca COCTaBJIeHA B COOTBETCTBUH C:

.IIpukaz Mwuno6pazoanusi P® or 5 mapra 2004 r. N 1089 "OO6 yrBepxknenun (enepaibHOTO

KOMITOHCHTA TI'OCyJdapCTBCHHBIX O6p3_30BaT€HBHLIX CTaHAApPTOB HA4YaJIbHOI'O OGLL[CFO, OCHOBHOTI'O
o01ero u cpeHero (MmoaHoro) obmiero oopazoBanus" (C K3BMEHEHUSIMU U JOTIOTHEHUSIMH).

. @enepanbHoro 3akona «O6 obpazoBanuu B Poccuiickoii @eneparum» Ne273 @3 ot 29.12.2012r.
. 3axona Pecriyonmuku Kpeim «O6 o6pazoBanuu B Pecriyonuke Kpeim» Ne 131-3PK ot 06.07.2015r.
. «O0s13aTeTFHOT0 MUHIMYMa COJICPKAHHUS OCHOBHOTO O0IIEro oOpa30BaHUs MO0 MaTEMaTHKE.

. ABTOpCKOH Tporpammsl 1o reometpun JI.C.ATanacsiHa, BXOSIIEH B COOPHUK MTpOrpaMm

«I"eomeTpusi. CoOopHUK pabounx mporpamm 7-9 kiaccel. [Tocobue mist yunrtenei
001eo0pa3oBaTeNbHBIX OpraHu3auii» , cocraButens: T.A. Bypmucrposa. - M. Ilpocsenienue,
2013 u paccuntana Ha 68 4acoB B IOJ.

C yuetrom 0011erocy1apCcTBEHHbIX MPa3THUKOB U KaJIEHAAPHO-TEMAaTHUYECKOTO MJIaHUPOBAHUS
porpaMma 1o reoMeTpHuM paccunTaHa Ha 68 gacos (2 yaca B HEJIEIIO).

Ilpoepamma coomeemcmeyem yueOHUKY:
T'eomempusn: Yueb. ona 7 -9 k. ooweodpazosam. opeanuzayui J1.C.Atanacst, B.®.byTy308,
C.b.Kagomues, D.I'.Ilo3usik, U.N.YOauna, M. «llpoceewenuer - 20132.

Iean n3vyenusi kypca reoMmeTpuu 9 kiaacca:

OBJIAJCHUC CUCTEMOM MaTeMaTUYECKUX 3HAHUU U YMGHI/II>'I, HGO6XOI[I/IMLIX AJIL MIPUMCHCHUS B
NPaKTUIECKOHN IeATEIILHOCTH, U3YYEHHUS CMEKHBIX AUCIUIUINH, TPOJODKEHHSI 00pa30BaHUS;
nproOpeTeHne ONbITa IITAHUPOBAHUS U OCYILIECTBIICHUS aJTOPUTMHUECKON AEATEIbHOCTH;
OCBOCHME HaBBIKOB M YMEHUU MPOBEJICHHS JOKA3aTeIbCTB, 00OCHOBAHUSI BBIOOPA PELICHU;
nproOpeTeHne YMEHUH SICHOTO i TOYHOTO U3JI0KEHUST MBICIICH;
Pa3BUTh NPOCTPAHCTBCHHLIC IPCACTABIICHUSA U YMCHUS, TIOMOYb OCBOUTH OCHOBHBIC (I)aKTBI u
METO/IbI INIAHUMETPHUH;
HAY4YHUTb MOJB30BATHCA TCOMCTPUICCKUM A3BIKOM IJI OIMMUCAHUS TPCIAMETOB.

[l1aHupyeMble pe3yJbTaThl 00YUEeHHS
B xone mpenomaBanus reomeTpun B 9 kiacce, paboThl HaJ (GOpMUPOBAHHEM Yy O0YUYaAIOIIUXCS

MEPEYUCIICHHBIX B IpOrpaMMe 3HaHUI U yMEHUI cieayeT oOpaiiaTe BHUMaHUE HA TO, YTOObI OHU
OBJIQJICBAIM YMEHUSMH OOIIEeydeOHOTO XapaKTepa, pa3HOOOPa3HBIMHU CIIOCOOAMH JEATEITHLHOCTH,
NPUOOPETAJIN ONBIT:

® [UIAHUPOBAHUS U OCYLICCTBICHUS aJIrOPUTMHUUECKON IESTEIBHOCTH, BBIIOJHEHUS 3aIaHHBIX
Y KOHCTPYHPOBaHHsI HOBBIX aJlTOPUTMOB;

® peEHICHUS Pa3HOOOpa3HBIX KIIACCOB 3aJad M3 Pa3IM4YHBIX pa3leioB Kypca, B TOM YHUCIIE
3a1a4, TpeOYIOLIUX MTOUCKA ITYTH U CIIOCOOOB PELICHUS;

® JCCIIEIOBATEIILCKOW  JICATENBHOCTH, pPAa3BUTHS HJCH, MPOBEACHHS JKCIECPHMEHTOB,
0000111eHus, TOCTAHOBKHU U (hOPMYIHMPOBAHUS HOBBIX 3a]1ay;

® SICHOrO, TOYHOTO, IPAaMOTHOTO HM3JIOXKEHHS CBOUX MBICIICH B YCTHOW M MHCHMEHHOW peuH,
VICTIOJIb30BAHUsI  PAa3lIMYHBIX  S3BIKOB MAaTEMaTHKH  (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpaguyeckoro), cBOOOJHOrO IMEpexoaa C OJHOTO s3bIKAa Ha JPYro s MIUTIOCTpAIWH,
WHTEPIIPETALNH, aPTYMECHTAIIMU U J0Ka3aTeIbCTRA,



MPOBCACHUA OOKa3aTCIIbHBIX paccyxcz[eHHﬁ, APryMCHTAIlUA, BBIABUKCHHA THIIOTE3 U HUX
000CHOBAHHS;

IIOMUCKa, CUCTCMAaTHU3alllM, aHajlu3a H KHaCCI/Iq)I/IKaLII/II/I I/IH(I)OpMaLII/II/I, HUCITOJIB30BaHUA
pPa3HOOOpa3HBIX HWH(POPMAIMOHHBIX HMCTOYHUKOB, BKJIIOYas YYEOHYIO U CIPABOYHYIO
JUTEPaTypy, COBPEMEHHbIC HHPOPMAIIMOHHBIC TEXHOJIOTHH.

B pe3yabTaTe H3VUYEeHHA Kypca reoMeTpuu 9 Kiaacca 00yuyaronuecs J10KHbI:

YMETH

I10JIb30BAThCSA A3BIKOM T'€OMETPUH I OIMCAHUS ITPEIMETOB OKPYKaIOIIEro MUPA;
pacrio3HaBaTh reOMEeTpHUecKue GUryphl, pa3anyaTh UX B3aHMHOE PacIOIOKEHHE;
n300pakaTh reoOMeTpu4ecKre (GUTyphl; BBIMOIHATh YEPTEXKHU 10 YCIOBHIO 33/1a4;
OCYIIECTBIIATH MTpeoOpazoBanus GUryp;

pacro3HaBaTh Ha YepTeXkax, MOJIEISIX M B OKPY»Karollel 00CTaHOBKE OCHOBHbBIE
IPOCTPaHCTBEHHbIE TeJa, N300pakaTh UX;

B IIPOCTEMIINX CIIydasiX CTPOUTh CEUEHHS U pa3BEPTKU IIPOCTPAHCTBEHHBIX TEIT;
IIPOBOAUTH ONEPALIUU HAJl BEKTOPAMHU, BBIYUCIIATH AJIUHY U KOOPAUHATHI BEKTOPA, YIOJl
MEXly BEKTOpaMU;

BBIUUCIIATh 3HAUEHUS] TEOMETPUYECKUX BEJIMYMH ([UIMH, YIJIOB, IUIOMAAeH, 00bEMOB), B TOM
yuciue: 1y yrinoB oT 0 1o 180° onpenensiTe 3HaYeHUsI TPUTOHOMETPUUECKUX (PYHKITHI 11O
3aJJaHHBIM 3HAUCHHSIM YTJIOB; HAXOIUTh 3HAYCHUS TPUTOHOMETPUYECKUX (PYHKIUH 110
3HAUEHUIO OJIHOM U3 HUX, HAXOJAUTH CTOPOHBI, YIJIbl U IUIOLIAIN TPEYTOJIbHUKOB, JUIMHBI
JIOMaHbIX, YT OKPY>KHOCTH, IJIOIA/Iel OCHOBHBIX T€OMETpUYECKUX GUTyp U puryp,
COCTaBJIEHHBIX U3 HUX;

pelaTh reOMeTpUYECcKre 3aa4M, OMUPasiCh HAa M3yYEeHHBIE CBOWCTBA (PUTYp M OTHOILICHHIH
MEXy HUMH, IPUMEHSIS TOTIOJIHUTENbHBIE TIOCTPOCHUS, alIredpandecKuil u
TPUTOHOMETPHUUECKUI anmnapar, ueu CUMMETPUH;

IIPOBOAMTH JOKA3aTEIbHbBIE PACCYKICHMS NIPU PELICHUH 3a/1a4, UCII0JIb3Yys U3BECTHbBIE
TEopeMbl, 00HAPYKHBasi BO3SMOXXHOCTH ISl X UCIOJIb30BAHUS;

peuaTtb HpOCTefIHIHe ITAaHUMETPHUYCCKUC 3a/la4i B IPOCTPAHCTBEC,

HCII0JIb30BATH NPHOOPETEHHBbIE 3HAHNS M YMEHHUS B MPAKTHYECKOI J1eITEJILHOCTH H

NOBCEAHEBHOM JKM3HM JIJIS:

OIMCAHMS PEATbHBIX CUTYallUi Ha SA3bIKE T€OMETPUH;

pacyeToB, BKIIOYAONINX MPOCTEHIINE TPUTOHOMETPHYECKHE (POPMYJIBI;

pELIeHUs] TEOMETPUYECKHX 3a]]a4 C UCIIOIb30BAHUEM TPUTOHOMETPUH

peIIeHHsI TPAKTUYECKUX 3aa4, CBA3aHHBIX C HAXOXKICHHEM T'€OMETPUUYECKUX BEITUYHH
(ucronp3yst MpH HEOOXOAUMOCTHU CIPABOYHHUKH U TEXHUUECKUE CPENICTBA);
MOCTPOEHH T€OMETPHUUECKUMHI UHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, IUPKYJIb,
TPaHCIOPTHP).



COAEPKXAHUE KYPCA TEOMETPUUA
(2 gaca B Hez1eIIO)

n/n

Tema

Conepxanue

Bexkropsl

[lonstne BexkTopa. PaBeHcTBO BekTOpoB. ClOXKEHHE U BBIUUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. PasnojkeHue BEKTOpa MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

HayuuTh ydammuxcsi BBINOJIHATH JEHCTBUSL HaJ BEKTOpaMH Kak
HaIIPaBJIEHHBIMM OTPE3KAMM, UYTO BAXHO JUIsI IPUMEHEHHSI BEKTOPOB B
¢bu3MKe; TO3HAKOMHUTH C HCIOJB30BAHHEM BEKTOPOB M METOJa KOOpPAMHAT
IIpM  pEIIEHUU TEOMETPUYECKHX 3adad. BekTop ompenensercs Kak
HaIpPaBJIEHHBIN OTPE30K U JIEHCTBUS HAJ BEKTOpaMH BBOJATCA TaK, KaK 3TO
OPUHATO B (U3MKe, T. €. KaK JCWCTBUS C HAIMPaBICHHBIMH OTPE3KaMH.
OcHOBHOE BHUMaHHUE JOKHO OBITh YEJIeHO BBIPAOOTKE YMEHUMN BBITIOIHSITD
olepalMM HajJ  BEKTOpaMu  (CKIaAbIBaTh BEKTOPbl IO  IpaBUJIaM
TpeyrojbHUKa U MapajuieJorpaMMa, CTPOUTh BEKTOP, PaBHBIM pa3HOCTH ABYX
JAHHBIX BEKTOPOB, a TAaK)KE€ BEKTOP, PAaBHBIM MPOU3BEIACHUIO JIAHHOTO
BEKTOpa Ha JaHHOE YHCJIO).

Ha npumepax mnokaspiBaeTcs, Kak BEKTOPbl MOTYT NPUMEHSTHCS K
pelieHro TeomeTpuyeckux 3amad. JlemoHcTpupyercs 3(PQPEKTUBHOCTD
npuMeHeHuss (GopMyn Ui KOOPAMHAT CEpEelMHBI OTpE3Ka, PACCTOSHHUSA
MEXIy IBYMs TOYKaMH, YPaBHEHHUI OKPY)KHOCTH U MPSIMOW B KOHKPETHBIX
reOMETPHUECKUX 3aJauax, TeM CaMbIM JIaeTCs MPEACTaBICHUE 00 M3yYeHUU
T€OMETPUUYECKHUX (PUTYp C MOMOIIHIO METOI0B aNTeOPHI.

Meton
KOOpAMHAT

Koopaunatel Bektopa. [lpocreiimme 3agaun B KOOpJAMHATaXx.
VYpaBHeHUsI OKPYKHOCTH U TpsiMOM. [IpriMeHeHre BEKTOPOB W KOOpPJIHHAT
IIPY pELICHNH 3a]1a4.

Pacimpute u yrimyOWTh MpeACTaBICHHS YydYalluXcs O METOoJe
KOOpJMHAT, Pa3BUTh YMEHHE NPUMEHSTH ajreOpanyuecKuil ammapar npu
pelIeHuN TEeOMETPUYECKMX 3a7ad. Ydyaluuecs JOJKHBl YCBOWUTH, 4YTO
IIPAKTUYECKOE IPUMEHEHHE METO/la KOOpJAMHAT COCTOUT B TOM, YTO
BBOJUTCS TMOAXOISAIIMM 0Opa3oM MpsIMOYrojibHas CHCTeMa KOOpJAMHAT,
YCIIOBUE 3a/laydl 3alMCHIBAETCSI B KOOPJAMHATaX W Jajiee PEIICHUE 3aJadu
MIPOBOAMTCS C TOMOUIBIO aJIreOpanvecKiX BHIYUCICHHH.

Ha npumepax mnokasbIBaeTcsi, Kak BEKTOPbl MOTYT HPHUMEHSTHCA K

PELICHUIO0 TEOMEeTpHUYEeCKHX 3axad. JlemoHcTpupyercs 3(QeKTuBHOCTD
npuMeHeHHsT (OpMyNl Il KOOPAWHAT CEepeluHBI OTpPEe3Ka, PacCTOSHHSA
MEXAY JABYMs TOYKaMH, YPAaBHEHHH OKPYXHOCTH M TPSMON B KOHKPETHBIX
TeOMETPHUECKUX 3aJauax, TeM CaMbIM JIaeTCs MPEACTaBICHUE 00 M3yYeHUU
reOMETPHUECKUX (PUTYD C TIOMOIIBIO0 METOIOB AT eOPHI.

CooTHOIIEeHUS
MEXTY
CTOPOHAMU H
yrIaMH
TPEYroJIbLHUKA

CuHyC, KOCHHYC W TaHIeHC yria. TeopeMbl CHHYCOB W KOCHHYCOB.
Pemenne tpeyronpHukoB. CKalsipHOE NpOHM3BEIEHHE BEKTOPOB U  €ro
PUMEHEHHE B TEOMETPHUYECKHX 3a/1auax.

Pa3zBure yMeHHMe yyamuxcs OPUMEHATb TPUTOHOMETPUYECKUU
ammapat IpH PeIIeHHH TeOMETPHUYECKHX 3a/1ad.

Cunyc u xkocunyc mob6oro yria ot 0° 7o 180° BBOAATCS ¢ TOMOIIBIO
eIMHUYHON MOJTYOKPYKHOCTH, JOKAa3bIBAlOTCI TEOPEMbl CHHYCOB U
KOCHHYCOB M BBIBOJUTCS emle ojaHa (opMyna IUIOMAAM TPEYrOJbHUKA

4




n/n

Tema

Conepxanue

(moJIoBMHA MPOM3BEAEHUS JIBYX CTOPOH Ha CHHYC YIJla MEXAy HUMH). DTOT
anmnapar IPUMEHSETCS K PEILIEHUIO TPEYTOJIbHUKOB.

BBoautcs ckansipHOe MpOM3BEIEHUE BEKTOPOB (IPOU3BEIEHUE JUIMH
BEKTOPOB Ha KOCHHYC yrja MexAy HHUMH). PaccmarpuBarorcs cBoicTBa
CKaJSIPHOTO  TPOU3BEIEHUS M €r0 INPUMEHEHHE IIPH  PEUICHUH
F€OMETPUYECKHX 3a/a4.

OCHOBHOE BHUMAaHHME CIIEAYeT YIEIUTh BBIPA0OTKE MPOYHBIX
HAaBBIKOB B IPUMEHEHUU TPUTOHOMETPUYECKOTO almapara MpHU pELICHUU
Tr€OMETPUUYECKUX 3a1ay.

Jnunaa
OKPY>KHOCTH
U TUIOIIAh
Kpyra

[IpaBuibHbIE MHOrOYroJbHUKH. OKpPY)KHOCTH, OIMCAaHHAs OKOJIO
MPaBWJIBHOIO MHOTOYroJIbHWKAa M BhucaHHas B Hero. [loctpoenue
MIPaBUJIbHBIX MHOTOYTI'OJIBHUKOB. J[1inHa okpykHOCTH. IInomans kpyra.

PacipuTe 3HaHHE y4allMXCsi O MHOTOYTOJBHUKAX; PAaCCMOTPETH
MOHATUS JUIMHBI OKPY)XHOCTH M IUIOIAAXW Kpyra U (opMynsl s uX
BbIUMCICHUS. B Hauane TeMbl [aeTcs ompejesieHue IMPaBUIBHOTO
MHOTOYTOJTbHUKA W  pPacCMaTPUBAIOTCS TEOpPEeMbl 00 OKPYXHOCTSX,
ONMCAaHHOW OKOJIO MPaBUJIBHOTO MHOTOYTIOJIbHUKA M BIUCAHHOW B Hero. C
MOMOIIIbIO OMHCAHHOM OKPYKHOCTH PEIIAIOTCS 3aJadyd O MOCTPOEHUU
MPAaBWJIBHOTO LIECTUYTOJIbHUKA W MPaBWIBHOTO 271-yrojibHUKA, €CIU JaH
IIPaBUJIbHBIN 1-YTOJIbHUK.

@opMmyIbl, BbIpaXarollie CTOPOHY MPaBHJIBHOIO MHOTOYTOJbHUKA U
paauyc BIMCAaHHOM B HEr0 OKPYKHOCTH 4Yepe3 paguyc OIMNHUCAHHOU
OKPY’KHOCTH, UCHOJB3YIOTCSA NPHU BbIBOJAE (OPMYI UIMHBI OKPYXHOCTHU H
IJI0OIaaM Kpyra. BeIBox omupaercs Ha HMHTYMTHUBHOE IIPEACTABICHHUE O
npenese: MpyU HEOTPAaHMUEHHOM YBEJIMYEHUH YHUCJIa CTOPOH MPaBUIBLHOTO
MHOI'OYI'OJIbHHKA, BIMCAHHOIO B OKPYXKHOCTB, €r0 IIEPUMETP CTPEMHUTCH K
JUIMHE TOW OKPY>KHOCTH, a IJIOWAAb — K IUIOIIA Kpyra, OrpaHMYE€HHOTO
OKPY>KHOCTBIO.

JIBukeHUs

OrobOpaxkenne miockoctd Ha cebs. [lonstue newkenus. OceBas u
LeHTpanbHas cuMmMmerpun. [lapamiensHbiil nepenoc. [losopor. Hanoxenus u
JIBYKEHHUSL.

[To3HaKOMUTE y4yalMXcs C MOHATUEM JABM)KEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMM BHUJAMHU [BH)XEHUH, CO B3aUMOOTHOLICHUSMHM HAJOXKEHUH MU
JBKEHUH. [IBI)KEHHE IUIOCKOCTH BBOJUTCS KaK  OTOOpaKeHHE IIIOCKOCTH
Ha celd, COXpaHsmllee pacCTOsIHUE MexX 1y ToukaMmu. [Ipu paccMorpenun
BUJIOB JIBKCHUH OCHOBHOE BHHMMAHHUE YJIENAETCS IMOCTPOSHUIO 00pa3oB
TOUEK, MPSIMBIX, OTPE3KOB, TPEYIOJIBHUKOB IPH OCEBOM M LEHTPAIbHOM
CUMMETpHUSAX, TMapajuleIbHOM TIepeHoce, moBopoTe. Ha a3ddexTHbix
IpUMepax  IIOKa3bIBAaeTCAd IMPUMEHEHHE JIBKEHUH MpU  pEeLIeHUH
reoMeTpuueckux 3aaad. [loHsATHE HaIOKEHUS OTHOCUTCS B JaHHOM Kypce K
YUCIY OCHOBHBIX MNOHATHH. JlOKa3bIBaeTcs, YTO MOHSATHUS HAJIOXKEHHS U
JBYDKEHUS  SIBIIIIOTCSL  OKBMBAJCHTHBIMU: J1I000€ HAJIOKEHHE  SIBISIETCS
JBMKEHUEM IIJIOCKOCTU M 00paTHO. M3ydyeHue noka3aTesbCTBa HE SBISIETCA
00513aTENIbHBIM, OJHAKO CIEAYEeT PACCMOTPETh CBSI3b MOHATHI HAIOXEHUS U
JBMKEHHUSL.

HauanrnHbie
CBEICHUS U3

JlaTb mOHsATME MHOrOTpaHHMKA W TeJla BpalleHus. Paccmorpersb
pa3WyHble BHJBl BBINYKJIBIX MHOTOIPAHHUKOB M TE€Jl BpalICHUS.
Paccmotpers ¢dopMynbl 00bEMOB Ten M IJIOMAACH WX OOKOBOWA
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Tema Conepxanue
n/n
CTEpEeOMETpPUH | MOBEpXHOCTU. M300pakaTh M pacmo3HaBaThb Ha PUCYHKaX pa3iHyHbIe
MHOTOTPaHHUKHU U TE€Ja BPAILICHHUS.
Hatp Oonee TrayOOKOE TPEACTABICHHE O CHUCTEME aKCHOM
IJITAHUMETPUHU U aKCHOMaTHYECKOM METOJIE.
00 akcruomax .
7 becena 06 akcuomax reomerpuu. B nmaHHON TeMe pacckas3bIBaeTCs O
reoMeTpHi pa3IMYHBIX CHCTEMaX AaKCHOM TE€OMETPHUH, B YACTHOCTH O Pa3IMYHBIX
crioco0ax BBEJIEHUS MOHSATHS PaBEHCTBA PUTyYp.
[ToBTOpEHue. [ToBTOpenne, o0oOmIEHNEe M CHUCTeMAaTH3allds 3HAHUM, YMEHUU W
8 | Pemenne HaBBIKOB 3a Kypc reoMeTpuu 9 kiacca.
3a]1a4.
TemaTuyecKuid njiaH
Ne Ilepeyens Tem B nporpame mo KonTpoubHbIX pador
npeaMeTy 4acoB
1 | BBogHOE mOBTOpEHUE 2 1
BexTops! 8
3 Meton KoopauHAT 10 1
CooTHo1IEHNS MEKIY CTOPOHAMHU
4 | M YIIaMH TPEYroJibHUKA. 11 1
CkansipHO€ IpOU3BEACHNE
BEKTOPOB.
5 JInuHa OKpYXKHOCTH U IUIOLIA]b 11 1
Kpyra
6 | JIBmxeHus 8 1
7 HauanbHublie cBeASHUS U3 g
CTEpPEOMETpUH
8 | O6 akcnomax reoMeTpun 1
9 [ToBTOpenue. Pemenue 3amay. 9 1
Hroro: 68 6






