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I[MosicHuTeILHAS 3aNIMCKA

Pabouas mnporpamma yueOHoro mnpenmera «leomerpus» nas1 9 Kiacca
pazpaborana Ha ocHoBe  DenepasbHOrO TrOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO OOIIEro o0pa3oBaHUs,  YTBEpXKACHHAs MHHHCTEPCTBOM
obpazoBanus 1 Hayku oT 17.12.2010r. Ne 1897, IIpukazoB MunoOpHayku Poccuu ot
29.12.2014 N 1644, ot 31.12.2015 N 1577 «O Buecenuun uzmenenuii B DI'OC OO0
or 17 nmexabpst 2010 . N 1897», Ieomerpusa. PaGouas mporpamMma kK y4eOHUKY
JI.C.AtanacsiHa u Jnpyrux. 7-9 Kiaccel: mocobue Juisi yuurtened o011eo0pa3os.
yapexaenuit / B.®.byrty3oB. - 2-¢ wu3g., mopab. - M.: Ilpocemenme, 2013 u
y4ueOHUKa sl o0l1eo0pa3oBaTeibHBIX yupexkaeHul ['eomerpus. 7-9 kmaccol: yueoO.
ig  o0meoOpa3oBaT. OpraHu3aluMii ¢ OpWI. Ha DJIEKTPOH. HOCHUTENE /
[JI.C.AranacsH, B.®.byty3os, C.b.Kagomiies u ap.]. - 3-e u3a. - M.: [IpocBemenue,
2015.

Hean: pazButve y ydammxcs IPOCTPAHCTBEHHOTO BOOOpPaKEHUS H
JIOTUYECKOTO MBIIUICHAS TYyTéM  CHUCTEMAaTUYECKOTO HM3Y4YeHHS  CBOMCTB
reoMeTpUYeCcKux (Uryp Ha TUIOCKOCTH U NMPUMEHEHHUS! dTHUX CBOWCTB IMPHU PEIICHUU
3a]lad BBIUMCIUTEIHLHOTO M KOHCTPYKTHBHOTO XapakTtepa. CyliecTBeHHas poiib Mpu
HTOM OTBOJUTCSI PA3BUTHUIO TEOMETPUUECKON MHTYHUIIUH.

3apaum:

e - HAy4YUTh YYAIIUXCS BBHINIOJHATH JEWCTBHS HAJ BEKTOpPaMH Kak
HaTpPaBJICHHBIMU OTPE3KaMU;

e -TIO3HAKOMHTH C HCTOIH30BAHMEM BEKTOPOB M METOJa KOOPIAMHAT TpU
pEIICHNY TeOMETPUIECKUX 33134,

e - Pa3BUTh YMECHHUE yYAIIUXCS MPUMEHSATHh TPUTOHOMETPUUECKUH armapar
NIPU PEIICHUU TEOMETPUICCKUX 3a]1a4;

e - PACHIMPUTH 3HAHUS YYAIIUXCS O MHOTOYTOJIbHUKAX;

e - PAacCMOTPETh MOHATUS JJIMHBI OKPYKHOCTH W IUIOIIAIN Kpyra IS WX

BBIYHUCJIICHU I,

- IO3BHAKOMUTD YUAIIUXCA C ITIOHATHEM ABUKCHUS U €TO CBOﬁCTBaMH;

e - Jarb HA4YaJbHOC IMPCACTABICHHC O TCJIaX W IIOBEPXHOCTIAX B

3


consultantplus://offline/ref=A47EB90827D756711992868757C5CAAAD2C0809A93D96131268EB1B8C5785B9CCA4DF4CE3C495F81pFh4D
consultantplus://offline/ref=A47EB90827D756711992868757C5CAAAD2CE869F93D86131268EB1B8C5785B9CCA4DF4CE3C495F81pFh4D

IIPOCTPAHCTBE.
Ilnanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOTO MpeaMeTa
JIn4HOCTHBIE pPe3yJIbTaThI:
Y ooyuaiowezoca cgpopmupyemca:
[] pa3BUTHE JOTHYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYyJIbTYpbl pEuH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
[J cnoCOOHOCTH K MPEOJIONICHUI0 CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIJEHHOTO
OTIbITA;
[] KayecTBa JIMYHOCTH, OOECIEUMBAIOIIME COLUUAIBHYI0O MOOWIIBHOCTb,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSITEIILHBIE PEIICHUS;
[] KauecTBa MBIIUICHUS, HEOOXOMWMBIE JJIS aJanTallid B COBPEMEHHOM
00IIIeCTBE;
[J MHTEpeC W YBAXKEHHE K JPYTHMM HapojgaMm Poccuu u Mupa, NMpUHSTHE UX,
MEXITHUYECKAass  TOJIEPAHTHOCTS, TOTOBHOCTD K  PaBHONPABHOMY
COTPYIHUYECTRY;
[] yBaJK€HHE K JIMYHOCTH U €€ JOCTOMHCTBY, TOOpOKEIaTeIbHOE OTHOIICHUE K
OKPY>KaloIIUM, HETEPHNUMOCTh K JIIOOBIM BHJaM HACWIHS W TOTOBHOCTH
IPOTUBOCTOSITH UM;
[] yBa)K€HHE K LIEHHOCTAM CEMbH, JIOOOBb K MPUPOJE, MPU3HAHUE [IEHHOCTU
3JI0POBBS, CBOETO U IPYTUX JIIOACH, ONTUMU3M B BOCIIPUATHH MUPA;
[] mOTpeOHOCTh B CaMOBBIPOKEHUHM M CaMOpeaau3allii, COIHMAIbHOM
pU3HAHUY;
[J mo3WTHBHAsE MoOpajbHas CaMOOIIEHKAa W MOPaJIbHbIE YYBCTBA — YYBCTBO
TOPAOCTH TMPHU CIEIOBAHUU MOPAJIbHBIM HOPMaM, NEPEKUBAHUE CThIJAa U BUHbI
Opd WX HapylmieHHWH. B pamMkax AeSITeIbHOCTHOrO (TIOBEICHYECKOIO)
KOMIIOHEHTa OyIyT C(hOPMHUPOBAHBI:
Ooyuarowguiica noayuum 603IMOHCHOCHb 011 hopmuposanus:
[ ebipadsiceHHOU  YCMOUYUBOU  VUEOHO-NO3HABAMENbHOU MOMUBAYUU U
unmepeca K y4eHuro,

Ll eomosHOCmU K CaM006p61306aH1/ll0 u camosocnumdanruio,



) adexeamnou nosumuenol camooyenku u H-konyenyuu,
] KomnemenmHocmu 6 peanuzayuu OCHO8 2padCOAHCKOU UOEHMUYHOCMU 8
NOCMYNKAX U 0esimelbHOCMU;
] mopanvhoco co3mnanusi HA KOHBEHYUOHANLHOM YPOGHE, CHOCOOHOCMU K
PeueHU0 MOpAlbHbIX OUNeMM HA OCHO8e Y4éma No3uyull y4acmuukos
OUneMMbl, OPUEHMAYUU HA UX MOMUBbL U YYECMEA, YCMOUUUBoe Cle008aHUE 8
nogeodeHUU MOPAIbHLIM HOPMAM U SIMUYECKUM MPebO8AHUIM,
(1 omnamuu Kax OCO3HAHHO20 NOHUMAHUS U CONEPEeHCUBAHUS H)8CMEAM
opyeux, ewlpadcarowencs 6 NOCMYNKax, HANPAGLeHHbIX HA NOMOWb U
obecneuenue  ONA2ONONYYUSL  AOEKBAMHO  CAMOCMOAMENbHO — OYEeHUBAMDb
NPAasUIbHOCMb B8bINOJIHEHUsT 0eliCMEUs U 6HOCUMb HeoOX00UMble KOPPEeKMUBbl
8 UCNOTIHEHUe KaK 8 KOHYe Oelticmausl, maxK U no xody e20 peaiu3ayuu;
[J 0CcHO8 npocHO3UposaHus Kak npeosudeHuss 6yOVux cooOblmull U paseumus
npoyecca.

MeTtanpeaMeTHbIe Pe3yJIbTAThI

Pezynamuenvie YY/|
Ooyuarowuiica nayuumcsa:
[] 1enernoyiaraHuio, BKJIIOYasi MOCTAHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHUe
MIPAKTUYECKOM 3a/1a4M B TIO3HABATENHHYIO;
[J caMOCTOSITeNIbHO aHAJIM3UPOBATh YCJIOBUS JIOCTHXKCHHS 1I€JTM Ha OCHOBE
yuéTa BBIJICJICHHBIX YYHUTEIIEM OpPHUEHTUPOB JCHCTBUS B HOBOM Y4e€OHOM
MaTepuale;
(] MIaHupOBATh ITyTH JTOCTIKEHUS 1IETICH;

Kommynuxkamuenwvie YY/[

Ooyuarwwuiica nayuumcs:

[] aJeKBaTHO OIICHUBATh MPABUIBLHOCTh WM OMIMOOYHOCTH BBITIOJHEHUS Y4EOHOU

3anaun. Ee 00beKTUBHYIO TPYAHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

[]  OCO3HAaHHOE BIIAJACHUE JIOTUYECKUMM JEUCTBUAMU ONPEHACIICHUS TIOHATHM,

0000IIeHNsl,  YCTAaHOBJICHUS aHaJIOT Ui, KIacCUPUKAIMM  Ha  OCHOBE

CaMOCTOATCIBHOI'O BBI60pa OCHOBaHUHN U KpUTECPUCB, YCTAHOBIICHUC POJOBHIOBBIX
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CBSI3EH;

[J  ycraHaBiauBaTh TNPUYMHHO-CIICJCTBEHHBIC  CBSI3M; CTPOUTH  JIOTMUECKOE
PacCyXJICHUE, YMO3AKIIOUCHUE U BBIBOJIBI;

[ co3maBaTh, MPUMEHATh W MPEOOPa30BHIBATh 3HAKOBO-CHMBOJUYCCKHE CPEICTBA.
Mogienu 1 CXeMblI JIJIs pelieHrs YI4eOHBIX U MO3HaBaTEIbHbIX 3a/1a4;

[] opraHu30BBIBaTh y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATECIHHOCTH C
VUHUTEIIEM W CBEPCTHUKAMU: OIPEACIATH IENH, pacmpeneiecHue QyHKIUA W pOJeH
YYaCTHUKOB, B3aWMOJIEHCTBHE U 0OIIHe CcrocoObl pabOThl; ymMeHHE paboTaTh B
IpyIIie: HAaXOIUTh OOIIee peIIeHUE | pa3peniarb KOH(PJIUKTBI HAa OCHOBE
COIVIaCOBaHUs MO3UIMKA W ydeTa MHTEPECOB; Ciy4yaThb HapTHepa; (hopMyJIupoBaTh,
apryMEHTHPOBATh U OTCTanBaTh CBOE€ MHEHHUE;

[J chopMHUpPOBAaHHOCTh Y4YeOHOM U OOIIENOIL30BATEIbCKOW KOMIIETEHTHOCTH B
001aCTH UCTIOIb30BaHUs MH(DOPMAITMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJOTHUIA;

[] mepBOHauajdbHbIE MPEACTABICHUS 00 HIEIX MU O METoJaX MaTeMaTHKHh Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKU, O CPEJCTBE MOJCIMPOBAHUS SIBICHUM U
IIPOLIECCOB;

[J BUJETh MAaT€MAaTUUYECKYyIO 3a7ady B KOHTEKCTE MPOOJIEMHOM CHUTYyalluW B APYTHX
TUCUUIUIMHAX, B OKPY>KaIOIIEeH KU3HU;

[] HAXOIUTh B PA3UYHBIX UCTOUYHHUKAX MHPOPMAIMIO, HEOOXOIUMYIO JIJISi PEIICHUS
MaTeMaTUYeCKUX MpoOsieM, U TPEACTaBISATH €€ B MOHATHOM ¢dopme, NMPUHUMATh
pelieHne B YCIOBHSX HEMOJHOW M HW30BITOYHOM, TOYHOM W BEPOSTHOCTHOMN
uHpopmaruy;

[J moHMMaTh M MCIOJIB30BaTh MATEMATHMUYECKUE CPEICTBA HAMISAIHOCTH IS
WJUTIOCTPALIMK, HHTEPHPETAMU, apTYMEHTAI1H;

[J BBIABUTATh TMIOTE3bI NP PEIICHUHM Y4eOHBIX 3aJlad U MOHUMAaTh HEOOXOAUMOCTh
UX TIPOBEPKHU;

[] TpUMEHSTh WHIYKTUBHBIE W JIEAYKTHBHBIE CHOCOOBI pPAaCCYXICHHUH, BUICTh
pa3JIMuHbIC CTPATETUH PEIICHUS 3a/1a4;

[J mMOHMMAaTh CYHUIHOCTh AJTOPUTMHYECKHX MPEANUCAHUN U YMEHHE JeUCTBOBaTh B

COOTBCTCTBHUHU C MPCAJIOKCHHBIM aJITOPUTMOM;



[] caMOCTOSITEIHPHO CTABUThH II€JIA, BEIOMPATh U CO3/IABATh aTOPUTMBI JUIsI PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TPooIem;

[] apryMeHTHUpPOBaTh CBOIO TOUKY 3pEHHUS, CIOPUTh U OTCTAUBAaTh CBOIO MO3UIIUIO HE
BpaxAcOHBIM IS ONIITOHEHTOB 00Pa30M;

[] 3aaBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpraHU3allud COOCTBEHHOM 1eATeNbHOCTU U
COTPYAHHYECTBA C MAPTHEPOM;

[J OCYImECTBISATH B3aUMHBIM KOHTPOJIh W OKa3blBaTh B COTPYAHUYECTBE
HE0O0XOIMMYIO B3aUMOTIOMOIIIb;

[] ameKBaTHO WCIONB30BaTh peYb ISl ITUTAHUPOBAHWUS W PETYJSIIIUU  CBOCH
NEeSATEeTHLHOCTH,

[J aJeKBaTHO WCHOJb30BaTh pEUEBbIC CPEACTBA JJIA PELICHUS Pa3IMYHBIX
KOMMYHHKATHBHBIX 3ajad; BJIQJ€Th YCTHOM W TMCHBMEHHOH pEYbl0; CTPOUTH
MOHOJIOTUYECKOE KOHTEKCTHOE BBICKa3bIBAHMUE,

[] opraHu30BbIBaTh W IUIAHUPOBATh Y4E€OHOE COTPYAHUYECTBO C YYHUTEIEM U
CBEPCTHUKAMH, ONpPEACHATh Iedd W (YHKIUA  YYaCTHHKOB,  CIIOCOOBI
B3aUMO/JICHCTBHUSI; TUIAHUPOBATH OOIIHE CIIOCOOBI PaOOTHI;

[] OCYyIECTBIATh KOHTPOJIb, KOPPEKIHIO, OIICHKY IEHCTBUHA TapTHEpPA, YMETh
yOeX1aTh;

[J pabotarb B Tpynme — YycCTaHaBIMBaTh paboune OTHOMICHHS, 3PGHEKTUBHO
COTPYIHMYATh M CIOCOOCTBOBATH MPOMYKTUBHOW KOOTICPAIMH, WHTETPHUPOBATHCS B
TpyNIy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U
B3POCIIBIMU;

[] 0CHOBaM KOMMYHHKATHBHOU pediekcnu;

[ MCTIONB30BaTh aJIEKBATHBIE S3BIKOBBIC CPENICTBA JIJIi OTOOPAKEHUS CBOMX UYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH;

[J oroOpaxaTh B peun (OmucaHue, OOBSICHEHHE) COACPKAHHUE COBEPIIAEMBIX
JIENUCTBUM KaK B (hOpME TPOMKOI

COLIMAIM3UPOBAHHOMN peyH, Tak U B (hopMe BHYTPEHHEW peUu.

Ho3nasamenvnvie YY/|

Ooyuarwwuiica nayuumcs:



[] OCHOBaM peanu3aliu MPOeKTHO-UCCIEA0BATEILCKON eI TeTbHOCTH;

[J mpOBOIUTH HAOIIOACHUE W SKCTICPUMEHT I10/T PYKOBOJICTBOM YUHUTEIIS;

[] OCYIIECTBIISATh PACHIMPEHHBIA MOUCK WHGOPMAIMHM C HCIIOIB30BAaHUEM PECYpPCOB
oubmmorek u MHTEpHETA;

[] co3maBarh U MpeoOpa30BBIBATH MOCIIN U CXEMBI JJIs PEIICHUS 3a/1ay;

[ ocymiecTBIsATh BbIOOp HanOosiee 3(PPEKTUBHBIX CHOCOOOB pelIeHUs 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

[] maBaTh OMpEICICHUE MTOHATUSM;

[J ycTaHaBIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3H;

[] OCYIIECTBIIATH JOTUYECKYIO OMEPAINIO YCTAHOBICHUS POAOBHUIOBBIX OTHOIIICHUM,
OrpaHUYCHHE MOHATHUS;

[] o0oOmars TOHSTHS — OCYIICCTBISTH JIOTHYECKYIO OTIEpAlMi0 Tiepexoia OT
BUJIOBBIX TPHU3HAKOB K POJIOBOMY IOHSATHUIO, OT MOHSTHUS C MEHBIIUM OOBEMOM K
TTOHSITHIO C OOJIBIITUM 00BEMOM;

[] OCyHmIECTBIATh CpPAaBHCHHE, CEpPHAIMI0O M KIIacCHU(PUKAINIO, CaMOCTOSITECIIBHO
BBIOMPAsi OCHOBAHUS U KPUTEPHUU JJI YKA3aHHBIX JIOTHYECKUX OTIEepalnii;

[] cTpowTh KiIacCH(PUKAIMIO HA OCHOBE IUXOTOMHYECKOTO JeJieHUs (Ha OCHOBE
OTpUIIAHUS );

[] CTpPOWTH JIOTUYECKOE PACCYXKJEHHUE, BKIIOYAIOIIEE YCTAHOBJICHHE MPUYHMHHO-
CJICIICTBECHHBIX CBS3CH;

[] OOBSCHATH SIBIICHUS, NPOIECCHI, CBSI3U U OTHOIICHUS, BBISBISIEMbIE B XOJE
WCCJICIOBAHUS,

[] 0CHOBaM 03HAKOMHTEIIBHOTO, M3yYaroIIero, YCBAaUBAIOIIETO U MTOMCKOBOTO UYTCHHUS;
[] CTpYKTYpUPOBATh TEKCTHI, BKIII0Yasi YMEHHE BBIJICTISTh TJIaBHOE M BTOPOCTETICHHOE,
IJIaBHYIO U0 TEKCTAa, BEICTPAMBATh ITOCIIEA0BATEILHOCTh OMMCHIBAEMBIX COOBITHIA,
[] pabotath ¢ MeTadhopamMu — MOHUMATh MMEPEHOCHBIN CMBIC] BBIPAKEHUN, TOHUMATh
U ynoTpeodssaTh 000pOTH PeuH, MOCTPOCHHBIE HA CKPHITOM YIOAOOICHUH, 00pa3HOM

COJIM>KEHUU CJIOB.



IIpenmeTHbIe pe3ybTaThl

Ooyuawwuiica nayuumcs:

OIIEpUPOBaTh C HAYAJIbHBIMUA TOHATHUAMU TPUTOHOMETPUM U BBINOJHATH
aJIEMEHTapHbIE oneparuy HaJ QyHKIUSAMHU YTJIOB:

perarh 3a1a4u Ha J0Ka3aTeIbCTBO, OMUPASICh HA U3YYCHHBIC CBOWCTBA (PUTYD U
OTHOILICHUW MEXIY HUMH U MIPUMEHSSI U3YUYEHHBIE METO/IbI JJOKA3ATEIbCTB;
BBIUUCIIATH IUIOMIAJAN KPYTOB W CEKTOPOB; JUIMHY OKPYKHOCTH, JUJIMHY IYTH
OKPY>KHOCTH;

pemiaTh 3aJadyd Ha JIOKa3aTelIbCTBO C MCIIOJIB30BaHUEM (HOPMYI JUTHHBI
OKPY>KHOCTH | JIJTUHBI YT OKPY>KHOCTH, GOpMYI Iutomaaei huryp;

pelIaTh MPAKTUYECKHUE 3a]1a4M, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPHYECKUX
BEJIMYMH (MCTOJB3YS TpPU HEOOXOAUMOCTU CIPABOYHUKU M TEXHUYECKUE
CpE/CTBa).

BBIUHMCIISITh JUIMHY OTpe3Ka IO KOOpJAWHATAM €ro KOHIIOB; BBIYMCISATH
KOOPJAMHATHI CEPEUHBI OTPE3KA;

VCTIOJIb30BaTh KOOPAWHATHBIM METOHA Ui M3YYCHUS CBOMCTB TMPSIMBIX U
OKPYKHOCTEHM.

ONEPUPOBATH C BEKTOPAMH: HAXOJIUTh CyMMY M Pa3HOCTh ABYX BEKTOPOB,
3aJaHHBIX TE€OMETPUYECKH, HAXOAUTh BEKTOpP, PAaBHBIM MPOU3BEICHUIO
3aJJTaHHOTO BEKTOpPa HA YMCJIO;

HAXOJIUTh i1 BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU: [JIMHY BEKTOpA,
KOOpPJMHATBI CyMMbI M Pa3HOCTH JIByX U 0OoJjiee BEKTOPOB, KOOPAMHATHI
MPOM3BEACHUS BEKTOpa Ha YHCIO, TNPUMEHSS MpH  HEOOXOIUMOCTH
COYETATENbHBIN, IEPEMECTUTENBHBIN U PACTIPEACTIUTEIBHBIN 3AKOHBI;
BBIUUCIIITh CKAISIPHOE IIPOM3BEIACHHUE BEKTOPOB, HAXOIUTh YIOJN MEXKIY
BEKTOPaMH, YCTAHABIIUBATH MIEPIICHAUKYIISIPHOCTD IIPSMBIX.

BJIAJICTh KOMIICTCHITUSIMU I03HABATCIIbHOM, KOMMYHHUKATUBHOM,
nH(pOpMaMOHHON U pe(IeKCUBHOM;

pa6OTaTb B Irpyniiax, apryMCHTHPOBATb U OTCTAaNBATh CBOIO TOYKY 3PCHUAA,



® Dpaclo3HaBaTb HAa 4YepTrekKax, PUCYHKAX, MOAECIAX U B OKPYXKAIOIIEM MHUpPE
MJIOCKWE U TIPOCTPAHCTBEHHBIC TEOMETPUIECCKUE (DUTYPHI;

e pacrmo3HaBaTh  pa3BEPTKHM  KyOa, NPSAMOYTOJIBHOTO  MapallICNICIHIICa,
IPaBUIBHOM MUPAMU/IBI, IUINHAPA U KOHYCA;

® OMpeAeNATh MO JUHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHI JTMHEHWHBIE pa3MephI
camMoit GUTypsl 1 HA0OOPOT;

® BBEIYUCITH 00BEM MPSIMOYTOIBLHOTO MapajuIeICITUIIC/a.

Conep:xanme yueOHOT0 npeaMeTa

1-3. IllosTropenue. (2 4) BekTopbl. (8 4) Metoa koopauuar (10 4)

Ilonsitue Bekrtopa. PaBeHCTBO BeKTOpOB. CIIO)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTOpa MO JIBYM HEKOJIMHEAPHBIM
BekTopaM. Koopaunarel Bektopa. [IpocTeiimune 3agaun B KOOpAUHATaX. YPABHEHUS
OKPY>KHOCTH U NpsAMOM. I IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PELICHUU 3a/1a4.
OcHOBHas 1IeJIb — HAy4YUTh YYalllUXCS BBIIOJHATH ACHCTBUS HAJl BEKTOPAMU Kak
HampaBJICHHBIMU OTPE3KaMM, YTO BaXKHO JUIsl MPUMEHEHUS BEKTOPOB B (U3HKE;
MMO3HAKOMHUTh C HCIOJIb30BAHUEM BEKTOPOB M METO/Ia KOOPAMHAT NPHU PEIICHUU
reOMETPUYECKUX 3alady. BeKTrop ompenensercss Kak HampaBICHHbIH OTPE30K U
JeMCTBUSL HaJ BEKTOpPAaMHM BBOJSTCS TaK, KaK 3TO MPHUHIATO B (pu3uKe, T. €. Kak
NEUCTBUA C HaNpaBlIeHHbIMH OTpe3kaMu. OCHOBHOE€ BHHUMAHHUE JOJKHO OBITh
yAENIEHO BBIPAOOTKE YMEHUH BBINOJHATH OINEpallMyd HaJ BEKTOpaMHu (CKJIAIbIBaTh
BEKTOPBI 110 IPABWJIAM TPEYTOJIbBHUKA U NapajuieorpaMmma, CTpOUTh BEKTOP, PaBHBIM
Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAK)KE€ BEKTOP, PaBHBIM MPOU3BEACHUIO TAHHOTO
BEKTOpA HA TAHHOE YHUCIIO).

Ha npumepax moka3biBaeTcs, Kak BEKTOPbl MOTYT MPUMEHATHCS K PEIICHHUIO
reoMeTpudeckux 3aaad. JlemoHctpupyercs 3PpPeKkTHBHOCTh NpUMEHEHHS (HOopMyIl
IUIsL KOOPJIMHAT CEPEAMHBI OTPE3KA, PACCTOSHUSA MEXKIY JBYMsS TOYKAMH, YPABHEHH
OKPY>KHOCTHU U MPSIMOI B KOHKPETHBIX TEOMETPUUYECKHUX 3aJ]a4yax, TEM CaMbIM JIaeTCs

npeacTaBiIeHne 00 U3yUYeHUU TeOMETPUUECKUX (PUTYpP C TIOMOIIBI0 METOAOB aareOphl.

4. CoOTHOIIEHUS MEXKIY CTOPOHAMH M VIVIAMHU TpeyroJdbHuKa (11 4)
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CuHyc, KOCHMHYC M TaHT€HC yra. TeopeMbl CHHYCOB W KOCHUHYCOB. Pelienue
TpeyroibHUKOB. CKaJIIpHOE€ TPOM3BEJICHHE BEKTOPOB U €ro MNPUMEHEHUE B
reoMeTpuueckux 3aaadax. OCHOBHAs 11€JIb — Pa3BUTh YMEHUE YUAIIMXCSI TPUMEHSTh
TPUTOHOMETPUUECKUN anmapar Mpu PelieHUU TeOMETPUUECKUX 3a/1a4.

Cunyc u xocunyc Jro6oro yria ot 0° mo 180° BBOASATCSA ¢ MOMOIIBIO €IMHUYHOM
MOJIYOKPY>KHOCTH, JOKA3bIBAIOTCS TEOPEMbI CHHYCOB U KOCUHYCOB M BBIBOJAUTCS €IIC
omHa (opMmylia TUIOMAAN TPEYrojbHUKa (TIOJIOBMHA TPOU3BEICHUS IBYX CTOPOH Ha
CHUHYC yIJIa MeXKIy HUMH). DTOT anmnapar MpUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.
CkansipHo€ MpOU3BEACHUE BEKTOPOB BBOJIUTCS Kak B (pu3uke (MPOU3BEACHUE IJIUH
BEKTOPOB Ha KOCHHYC yIlIa MEXIy HUMH). PaccMarpuBarOTCsi CBOMCTBA CKaJIIPHOTO
MIPOU3BEICHUS M €r0 IPUMEHCHHE TIPU PEIICHUN T€OMETPUUECKUX 3a71ad.

OcHOBHOE BHUMaHHUE CIEAyeT VYACIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B
MIPUMEHECHUHU TPUTOHOMETPHUUECKOTO arapara Npy pelIeHUH TEOMETPUUECKUX 3a]1ad.

5. lnvHAa OKPVKHOCTH M IIOINAAL Kpyra (12 4)

IIpaBuiibHBIE MHOTOYTOJIBHUKU. OKpPY:KHOCTH, OIMCaHHAas OKOJIO HPABUIBHOIO
MHOI'OYTOJIbHHKA U BIMCAaHHAs B Hero. IlocTpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB.
Jnuna oxkpyxHoctu. [Imomane kpyra.

OcHOBHas 11€JIb — PaCIIUPUTh 3HAHUE YYAIIMXCS O MHOTOYTOJIBHUKAX; PACCMOTPETH
MOHATHUS JJIMHBI OKPY)KHOCTU W TUIOIIAAU Kpyra U (opMysbl Uil UX BhIYMCIIeHUs B
Hayaje TEMbl JIaeTCsl  ONPEACIIEHUE  MPAaBWIBHOTO  MHOTOYTOJIBHUKA U
paccMaTpuBarOTCsl TEOPEMbl 00 OKPYXHOCTSX, OMNHMCAHHON OKOJIO TPaBUIBHOIO
MHOIOYTOJIbHHKa W BINHCaHHOM B Hero. C IOMOIIBKO ONWUCAaHHOM OKPYKHOCTHU
pEelarTCs 3a1a4u O MOCTPOEHUM IPABWIBHOTO IMIECTUYTOJIBHUKA WU IPABUIBHOTO
2re-yrojibHUKA, €CJIN JaH MPaBWIbHBIN N-yTOJbHUK.

@OopMyIIbl, BBIPAXKAIOIIME CTOPOHY MPABWIBHOTO MHOIOYTOJIbBHUKA W PaanycC
BIIMCAHHOM B HETO0 OKPYKHOCTH 4Yepe3 paauyC OIMCAaHHOM OKPYKHOCTH,
MCIIOJIB3YIOTCS IPU BbIBOJE (OPMYIT AJUHBI OKPYKHOCTH M ILIOLIAAN Kpyra. BeiBox
OMMUPAECTCS HA WHTYUTUBHOE IMPEACTABIECHUE O IIpeaeiie: MpPU HEOrPAaHUYEHHOM
YBEIMYEHUN YHCJIA CTOPOH IIPaBUJIBHOIO MHOTOYIOJIBHMKA, BIIMCAHHOIO B

OKPYKHOCTb, €T0 IIECPUMETP CTPEMHUTCA K AJIHUHC TOM OKPYXHOCTH, a INIoaab — K
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mIomaan Kpyra, orpaHH4CHHOIO OKPYKHOCTBIO.

6./IBu:kenus (8 4)

OtoOpakenue miockoctT Ha cebs. [lonstue npwkenus. OceBass U IEHTpaJibHAs
cummetpun. [lapannensueii neperoc. [loBopot. Hanoxenus n nBuxeHus.

OcHOBHast 1Lellb — TO3HAKOMUTh YYalIUXCA C TIOHATHEM JBWKEHHUS U €r0
CBOMCTBAaMH, C OCHOBHBIMH BUJIaMH JIBUKEHUI, CO B3aUMOOTHOIICHUSIMA HAJI0KEHUN
U JBWKEHUH. J[BUKEHUE TUIOCKOCTH BBOJUTCA KaK OTOOpa)KEHUE IJIOCKOCTH
Ha ce0s, COXpaHAIoIIee pacCTOsTHUE MEXIy Toukamu. I[Ipu paccMoTpeHuu BUIOB
JBIDKCHU OCHOBHOE BHUMAHME YJIENSETCS MOCTPOEHUIO OOpa30B TOUEK, MPSIMBIX,
OTPE3KOB, TPEYTOJIHLHUKOB MPU OCEBOM U IIEHTPAIbHON CUMMETPUSX, MapajiebHOM
nepeHoce, mnoBopore. Ha »sddexTHpIx mnpuMepax mOKa3bIBACTCS NPUMEHEHHE
JBUKEHUM TPU PEIICHUHM reoMeTpruuecKux 3ajad. [[oHsTHe HajI0KeHUsI OTHOCUTCS B
JAHHOM KYypC€ K YHCITy OCHOBHBIX MOHATHM. JlOKa3bIBAETCS, UTO OHITHUS HAJIOKEHUS
U JIBIDKCHHUS SIBJISIIOTCSl DKBUBAJICHTHBIMU: JIFO00€ HAJIOKEHUE SIBISIETCS JIBHYKCHHEM
IJIOCKOCTU U oOpaTHOo. M3yueHue joKazaresibcTBa HE SBISIETCS 00s3aTeIbHBIM,
OJTHAKO CJIETYET paCCMOTPETH CBA3b MOHATUI HAJIOKEHUS U IBUOKCHHUSL.

7. HayaJabHbIe cBeleHHus U3 cTepeoMeTpu (8 1)

IIpenmer ctepeomerpusi. [eomeTpuyeckrue Tejla U MOBEPXHOCTU. MHOTIOIrpaHHUKH:
npu3Ma, rnapajuiefenune, mupaMuia, GopmMysbl g BEIYUCIEHUS uX 00bEMOB. Tena
Y TMOBEPXHOCTH BpAILICHUS: IUIUHIP, KOHYC, cdepa, map, GopMysbl AT BEIYUCICHUS
WX IUTOIA N TOBEPXHOCTEH U 00BEMOB.

OcHOBHasg 1enb — JaTh Ha4yaJdbHOE MPEJICTABICHHWE O TeJaX U TMOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUTH YUYalIUXCsl C OCHOBHBIMU (hOpMYIaMu JUIsl BEIYUCIICHUS
MJIOMIACH MOBEPXHOCTEN U 0OBEMOB TEII.

Paccmorpenue  mpocTEHIIMX ~ MHOTOTPAaHHMKOB  (TIpU3Ma,  TapajuiesienuIiena,
MUpaMUJIbl), a TaKXe TeJl W MOBEPXHOCTEH BparieHus (MWIMHApPA, KOHYca, chepsl,
1apa) MpOBOJIUTCS HA OCHOBE HAIISHBIX MPEJCTaBICHHM, O€3 MPUBICUCHUS aKCHOM
crepeoMmeTpun. POpMyIbI 711 BBIUUCICHUS OOBEMOB yKa3aHHBIX TEJI BBIBOASITCS Ha
ocHoBe mpuHNMMA KaBambepu, GOpMyIbl HJII BBIYUCICHUS IUIOMANAEH OOKOBBIX

HOBCpXHOCTGfI NUWJINHAPA W KOHYCa IIOJYy4YaroTCiaA C IIOMOIIBIO paSBépTOK OTHUX
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MOBEPXHOCTEH, popmyrna mmomaan chepbl TPUBOAUTC 63 000CHOBAHUA.

8. IToTropenue. Pernenue 3axa4 (5 4)
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K&HGHI{&pHO-TGM&TH‘ICCKO@ IJIaHUPOBAHUC

o yuyeoHoMy mpeamety «I eomeTpus

9 xiacc

Ne HanmenoBaHue pas3nenos U TeM Koin-Bo Jara
4acoB | IUIaH | KOpp-Ka
1. BBonHoe nosropeHue 1
2. | BBomHOE IOBTOpEHHE 1
3. Bexktopsl. [lonsiTue Bekropa 1
4. | Bekropsl. [lonstue Bekropa 1
5. | CnoxeHne U BEIUNTAHUE BEKTOPOB 1
6. | CnoxeHne U BEIUNTAHUE BEKTOPOB 1
7. | YMHOXEHHE BEKTOpA HA YUCIIO 1
8. | YMHOXeHHUE BEKTOpa HA YUCIIO 1
9. | PaznmokeHne BeKTOpa 1Mo ABYM HEKOJUTMHEAPHBIM 1
BEKTOpam
10. | BexTopsl. YMHOKEHHE BEKTOpa Ha YHUCIIO 1
11. | Metoa xoopaunat. Koopaunarsl BeKTopa 1
12. | Meton xoopauHat. KoopanHaTel BEKTOpa 1
13. | IlpocTeitmme 3a1a4u B KOOpAUHATAX 1
14. | TlpocTeiimue 3a1a4u B KOOpAUHATAX 1
15. | YpaBHEHUSI OKPYKHOCTH U NPAMOU 1
16. | YpaBHEHUS OKPYKHOCTH U MPSIMOU 1
17. | YpaBHEHUS OKPY>KHOCTHU U NIPSMOU 1
18. | [IpumeHeHue BEKTOPOB M KOOpPAMHAT MpHU 1
pEIIeHNN 3a71a4
19. | [IpumeHeHne BEKTOPOB U KOOPAWHAT MIPU 1
pEIIeHNN 3a7a4
20. | CooTHOIIEHUSI MEXTYy CTOPOHAMH H YTIIaMU 1

TPEYTOJIbHUKA.

14




21. | CooTHOIIEHUST MEXAY CTOPOHAMH U YIJIaMH 1
TPEYToJIbHUKA.

22. | KouTpoabHasi padora 1
«MeToj KoopArHATY

23. | Cunyc, KOCUHYC, TAHTEHC yTiia 1

24. | CunHyc, KOCUHYC, TAaHT€HC yIja 1

25. | TeopeMa CMHYCOB M KOCUHYCOB 1

26. | Teopema CHHYCOB M KOCHHYCOB 1

27. | Pemienue TpeyroapHUKOB 1

28. | PemieHue TpeyroibHUKOB 1

29. | CxanmspHOE MPOU3BEICHUE BEKTOPOB M €TO 1
MPUMEHEHNE B TEOMETPUUECKUX 3a/1a9ax

30. | CkansipHOE TIPOU3BENECHUE BEKTOPOB U €r0 1
MPUMEHEHNE B TEOMETPUUIECKUX 3a7adax

31. | KourpoabHas padora Ne3 1
«CxansipHOoe MPOU3BEIACHUE BEKTOPOBY

32. | JlnuHa OKPY>KHOCTH U TIIOUIAAb KpyTa 1

33. | [IpaBuiibHBIE MHOTOYTOJIBHUKHA 1

34. | OKpyXHOCTH, OMHUCAaHHAs OKOJO MPaBUILHOTO 1
MHOTOYTOJIbHUKA

35. | OKpyXHOCTH, OITMCAHHAS OKOJIO TIPABHJIBHOTO 1
MHOTOYTOJIbHUKA

36. | OKpy>XHOCTH, OITUCAHHAS OKOJIO MPAaBUIIHLHOTO 1
MHOTOYTOTHbHHUKA

37. | IloctpoeHue npaBUIbHBIX MHOTOYTOJIbBHUKOB 1

38. | IloctpoeHue npaBUIbHBIX MHOTOYTOJIbBHUKOB 1

39. | [loctpoenue mpaBUIBHBIX MHOTOYTOJIbHIKOB 1

40. | dnvHa OKpY>KHOCTHU 1

41. | lnuHa OKpYKHOCTH 1

42. | Ilmomanp kpyra 1

43. | Ilmomanp kpyra 1
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44. | KontpoabHasi padora Ned 1
«/lmmHA OKPY)KHOCTH U TIIOMIATH KPyTa
45. | JIBmxeHus 1
46. | OToOpakeHue MIOCKOCTH Ha ce0st 1
47. | [lonarue nBUXKEHUS 1
48. | OceBas U UeHTpaIbHasi CHMMETPUU 1
49. | OceBas U EeHTpaIbHasi CHMMETPUU 1
50. | HamoxxeHus v ABMKEHUS 1
51. | [HapannenbHBIN EpeHOC 1
52. | IloBoport 1
53. | HauanbHbBIE CBEIEHUS U3 CTEPEOMETPUU 1
54. | Ilpeamet cTepeoMeTpun 1
55. | MHoOrorpaHHuk 1
56. | Ilpuzma 1
57. | Hapamnenenunen 1
58. | OObem Tena 1
59. | CpoiicTBa IpsIMOYTOJILHOTO TapaJIJICICHUITE A 1
60. | Tema u moBepxHOCTH BpamieHus. [{ummHap 1
61. | Konyc 1
62. | Cdepa u map 1
63. | KonTponbHasi pa6ora Ne5 1
«HavanpHble CBEZICHHS U3 CTEPEOMETPHID
64. | IloBropenue. Pemenue 3amau 1
65. | [loBropenue. Pemenue 3amau 1
66. | [loBropenue. Pemenue 3agau 1
67. | IloBropenue. Pemenue 3amau 1
68. | KonTponbsuas pabota Ne6 1
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AnHOTanus K paboueit mporpamme Mo reoMeTpuu 9 kiacc.

Pabouast mporpamMmmMa y4eOHOTO Kypca 1Mo reoMeTpus i 9 Kiacca cocTaBieHa
Ha OCHOBE
[IpumepHOii mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 1O MaTeMaTUKE B
COOTBETCTBUM C (perepaibHbIM KOMIOHEHTOM TOCYAapCTBEHHOTO CTaHJapTa U C
Y4ETOM pPEKOMEHaui aBTopckoi mporpammbl T. A. bBypmuctpoBoii «IIporpammbl
o0pa3zoBaTeNbHBIX yUpexaeHu 7-9 kimaccb». MockBa «IIpocsemenue» 2012
Pabouas nmporpamma paccuutana Ha 68 yacoB (110 2 yaca B HEZACIIO).
KonTtponpsHbIX pador - 6.
Ncnons3yeMblii yaeOHO-METOIUYECKUN KOMIUICKT:
* Artanacsan, JI. C. Teomerpus: ydeOHMK st 7-9 KiI. 0011e00pa3oBaTelbHBIX
yupexaennit M: [Ipocsemenune, 2012.
* AranacsH, JI. C. HW3yuenme reomerpuu B 7-9 Kiaccax: METOAHYECKHE
pekoMenaanuu ais yuurens [Ipocsenienue, 2012.
* 3uB b. I. lunaktnueckne marepuainsl no reometpuu mig 9 k. M.: [Ipocsemenue,
2012.
N3yuenne yueObHOro Marepuaia no reoMeTpuu B 9 Kiiacce CTpOUTCS MO CIECTYIONIUM
paszenam:
1. BexTopsil.
2. Meton KoopAuHaT.
3. COOTHOIIIEHHUE MEXY CTOPOHAMH U YIIIAMH TPEYTOJIbHUKA.
4. JInuHa OKPYKHOCTH U TIOIIAJb Kpyra.
5. JIBU>KEHUS.
6. O0 akcuomax MJIaHUMETPUH.
7. IloBTOpeHue.
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