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IlosicHUTEIBLHASA 3aICKA

Pabouas ImporpamMmma 1o recoMEeTpuu IJis 9 KJ1acca ABJISIETCS COCTaBHOM YaCTHIO OCHOBHOM 06p330BaTeJ'IBHOI71 IMporpamMmel JIMLECA U pa3pa60TaHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMCHTOB!

denepanpuoro 3akona N 273-93 "O6 oopasosannu B Poccuiickoit @epeparun” ot 29.12.2012 r. (¢ U3MEHEHUSAMHU U JOIIOJHEHUSIMH);
@denepalibHOTO TOCYAApCTBEHHOrO0 00pa30oBaTeNbHOTO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEp)KIEeHHOro mpukazom Nel897
MunucrepcrBa oOpa3oBanus U Hayku PO "OO yrBepkaeHuu (eaepanbHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOTO O0IIETo
obpazoBarus» oT 17.12.2010 r. (C ©3MEHEHUSIMHU U IOTIOJTHCHHUSIMHU );

OcHoOBHOM 00pa30BaTENBHOM MPOrPaMMbI OCHOBHOTO 00111er0 o0pazoanust MOY HieeBckoro MHOronpoduiIsHOTo JUIes;

[TpumepHOI TIporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus no reometpun: ['eomerpus. Pabouas nporpamma k yueoHuky JI.C. AtanacsHa

U Japyrux. 7-9 kjacchl: mocoOue Juis yuuTeliedl o0meoOpasoBaTenbHbIX opranm3anuid / coct. T.A. BypmucrtpoBa. — 2-¢ usn., mopad. — M.:
[Ipoceemenue, 2014. — 95c.

Pabouas mporpamma OpHUEHTHUpOBaHA Ha HCIIOJBb30BaHHE ydeOHWKa: ['eomerpus. 7-9 kiaccel: ydeOHUK st oOmeoOpasosar. yupexacawnin / JI.C.

ArtanacsH [u np.]. — M.: [Ipocsemenue, 2016.

Paznen 1. Ilnanupyemble pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 peaAMeTa

JIM4HOCTHBIE pe3y/IbTaThI:

. YMEHHUE SICHO, TOYHO, IPAaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOW M IHCBMEHHOM pe€4Yd, NMOHMMAaTh CMBICI ITOCTaBJICHHOM 3ajaud,
BBICTPAWBATh apryMEHTALUIO, IPUBOJUTE IIPUMEPBI U KOHTPIIPUMEDHI;

. KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;

. IpeJCcTaBIeHne O MaTeMaTHUECKOM HayKe Kak 0 chepe demoBeueckon AeATebHOCTH, €€ ATarax, 3HaUMMOCTH JUIsl pa3BUTHSI LIMBUIIM3ALINY;

. Kp€aTUBHOCTh MBIIUICHMSI, THUIIMATUBA, HAXO{YMBOCTh, AKTUBHOCTb IIPH PELICHUN MAaTEMaTUYECKHX 3a/1a4;

. yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHOH MaTeMaTHu4ecKoi e TeIbHOCTH;

. CIIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIIPUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXACHHM.

MeranpeamerHblie pe3yabTaThl

. YMEHHE BUJIETh MATEMATUUYECKYIO 3a7[auy B KOHTEKCTE NMPOOJIEMHON CUTYalluu B APYTUX TUCIUIUINHAX, B OKPYXKAIOIIEH KU3HU;

. YMEHHUE HAaXOAUTh B PA3TUYHBIX UCTOYHHUKAX WH(POPMAILINIO, HEOOXOJUMYIO Ul PEIIeHUs] MaTeMAaTUYECKUX MPOoOIeM, H PEACTaBIATh ee B
MOHSTHON (popMe; IPUHUMATh PELIEHHE B YCIOBUSX HEMOJIHON U N30bITOYHON, TOYHON U BEPOATHOCTHON MH(OpMAIINH;

. yYMEHHUE TOHMMATh M HCIOJb30BaTh MaTeMaTHMUYECKHE CpEJACTBA HArMSAHOCTH (Tpaduku, AMarpamMMmbl, TAOJMHUIIBI, CXeMbl U Ap.) s

HWIITIOCTpali, HHTEPIPETALIUU, apTr'yYMCHTAIIUU,
® YMCHUC BBIAIBUT'ATh TUIIOTE3bI ITPU PCHICHUN y‘Ie6HLIX 3a1a4 U IOHUMAaThb HCO6XOI[I/IMOCTB HX IIPOBCPKU;


http://ivo.garant.ru/#/document/70291362/paragraph/1/doclist/0/selflink/0/context/федеральный закон об образовании/

. yMEHHE IPUMEHSATh HHAYKTUBHBIC U ACTYKTHBHBIE CIIOCOOBI PACCyXKJICHUH, BUACTh Pa3In4HbIe CTPATETUH PELICHUS 3a/1a4;
. NOHMMAaHHE CYINIHOCTH aITOPUTMUYECKHUX MPEANUCAHUN 1 YMEHHUE IEHCTBOBATh B COOTBETCTBUU C MPEITI0KEHHBIM aITOPUTMOM;
. YMEHHE CAMOCTOSATEIILHO CTaBUTh IIeJH, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI JJISl PELICHUS] YIeOHBIX MaTeMaTHYECKUX MTpolIiem;
. yYMEHUE IUIAHUPOBATh U OCYIIECTBIIATD JACSITEIbHOCTD, HAPABJICHHYIO HA PEIICHUE 3a/1a4 UCCIIEA0BATENILCKOTO XapaKkTepa; NepBOHAYaIbHbIC
npejacTaBiIeHus 00 UAESIX M O METOAAaX MAaTeMAaTHKU Kak 00 YHMBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SBICHUN U
IPOLIECCOB.
IIpenmeTHbIE pe3yJIbTATHI:
I'eomeTpuueckue Gpurypsi
e OmnepupoBars Ha 6a30BOM YPOBHE MOHATUAMHU T€OMETPUUYECKHUX DUTYP;
® M3BJIEKATh HHPOPMAIIUIO O TEOMETPUUYECKIX (PUTYpaX, MPECTABICHHYIO Ha YepPTekKax B IBHOM BHUJIE;
® TMPUMEHATH /IS pEIICHUS 3a/1a4 TeOMEeTpHIecKue (PaKThl, €CIIM yCIOBUS MX IPUMEHEHHUS 33aHbl B IBHOU (hopme;
e pemaTh 33/1a4M HA HAXOXKJIEHUE TEOMETPHUYECKUX BEITHMYUH 110 00pa3aM WiH alropuT™Mam.
B noBce1HeBHOI KU3HH M MPH U3YYE€HUH APYTUX MPeIMeETOB:
® WCIOJIB30BAaTh CBOWCTBA I'€OMETPUYECKUX (UTYp Ul pELICHUS THUIOBBIX 3a7ad, BOZHHKAIOUIMX B CHTYallMsIX MOBCEIHEBHOM >KU3HM, 3a7ad
NPaKTUYECKOTO COICPIKAHUSI.
e OtHolEHUS
e OrnepupoBarh Ha 0a30BOM YpPOBHE IOHATHSMH: PAaBEHCTBO (UIyp, paBHble (UIypbl, PaBEHCTBO TPEYIOJIbHUKOB, MApaJljeIbHOCTh MPIMBIX,
NEePIEHANKYISIPHOCTD MPSIMBIX, YTIIBI MEXKY IPSIMBIMHU, TIEPIICHIUKYIISP, HAKIOHHAS, TIPOCKIIHS.
B noBceHeBHOI :KM3HHM M NIPU U3YYeHUH APYTHX NPeIMETOB!
®  CIIOJIb30BaTh OTHOIIEHUS JUI PELIeHNs NPOCTEHIINX 3a/1a4, BO3HUKAIOIUX B PeaTbHOM JKU3HU.
e lI3mMepeHMs U BBIYMCICHUS
e BhINOTHATH U3MEPEHUE IUIMH, PACCTOSHUM, BEIMYHMH YIJIOB, C TOMOIIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUN JJIMH U YIJIOB;
® PUMEHATH (GOPMYIIbI IEPUMETPA, IUIOIAAN U 00BEMA, IO TOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB IPH BBHIYMCIIEHUSIX, KOT/a BCE JaHHbIE
UMEIOTCS B YCIIOBUH;
e mpumeHATh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIIEHUS JUISI BBIYMCIICHUS JUTHH, PACCTOSHUM, TUIOMAACH B MPOCTEHIINX
ClTyJasix.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:
® BBIYHUCIATH PACCTOSHUS HAa MECTHOCTH B CTAHIAPTHBIX CUTYalMsX, IUIOMIAAM B MPOCTEHIIHX CIIydasX, MPUMEHSTH (OPMYNbI B HPOCTEHIINX
CUTYaIlHsX B IIOBCETHEBHOW YKH3HH.
I'eomeTpryeckue nocTpoeHus
e 11300paxarh TUIOBBIE IUIOCKHE (PUTYPHI U GUTYPBI B IPOCTPAHCTBE OT PYKHU U C TIOMOIIbI0 HHCTPYMEHTOB.
e B noBcenHeBHON )XKU3HU U NIPH U3YUYEHUH IPYTUX MIPEIMETOB:
®  BBIIOJHATH MPOCTEUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMbIE B peallbHON KU3HH.



I'eomerpuueckue mpeodbpa3zoBaHus

Ctpouts urypy, CHMMETPHUHYIO JaHHOU (PUTYype OTHOCUTEIBHO OCH U TOYKH.
B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB:

pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPYKAIOIIEM MHpE;

pacro3HaBaTh CHMMETPHYHBIC (PUTYPBI B OKPYKAIOIIEM MHpE.

BeKTOPLI U KOOPpAWHATHI HA IIJIOCKOCTH

OmnepupoBatb Ha 0a30BOM yPOBHE MOHSATHSIMH BEKTOp, CYMMa BEKTOPOB, TPOM3BEACHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA TUIOCKOCTH;
OTIpeNIeNATh MPUOTMHKEHHO KOOPAUHATHI TOUKH IO €€ M300paKeHNI0 Ha KOOPAMHATHON TNIOCKOCTH.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHHUH JIPYTHX IPEIMETOB:

HCII0JIb30BaTh BEKTOPHI JJIsl pELIEHMSI IPOCTEUIINX 33]1a4 Ha ONPEAEIEHUE CKOPOCTH OTHOCUTENILHOTO JIBUYKEHUSI.

Hcropust MmaTeMaTHKH

OnuceiBaTh OTACJIbHBIC BBIAAOIINUECCA PE3YJIbTAThI, IIOJYUCHHBIC B XOAC PA3BUTHUA MATCMATUKH KAK HAYKH,
3HATb MMPUMCPLI MATEMATUYCCKUX OTKpHTI/Iﬁ " UX aBTOPOB, B CBA3U C OTCUYECTBEHHOU U BCGMHpHOﬁ HCTOpHCﬁ;
IIOHUMATDb POJIb MATEMATUKHU B pa3BUTUHU Poccun.

MeToanl MAaTEMATHKH

BLI6I/IpaTI> HOI[XOI[SIH_[I/Iﬁ HSYIICHHBIP'I METOL JIs1 pCHICHUN U3YYCHHBIX TUIIOB MATCMATUYCCKUX 3a1a4;
HpI/IBO,I[I/ITB MMPpUMEPLI MATEMATHUICCKUX SaKOHOMCpHOCTCﬁ B OKPY)KaIOH_Ieﬁ ﬂeﬁCTBHTeHLHOCTH " IMPOU3BCJACHUAX UCKYCCTBA.
Bbll'[yCKHHK MOJIYYMT BO3MOKHOCTD:

TI'eomempuueckue guzypo

C80600HO onepuposams 2eoMempuyecKuMU NOHAMUSAMU NPU PEULEHUY 3a0ay U NPOBEOeHUU MAMEMAMUYECKUX PACCYHCOCHUT,

CAMOCMOSIMENLHO  (POPMYIUPOBAMb  ONPEOeNeHUsT 2eOMeMmPUdeckux @ueyp, 6bl08Ueams 2Unomesbl O HOBbIX CEOUCMBAX U NPUSHAKAX
eeomempuieckux gueyp u 0O0CHO8bI6AMb UNU ONPOGEP2amsb Ux, 0000Wams UlU KOHKPEMU3UpO8aAmy pe3yibmambl HA HOGble KIACChl Queyp,
NPOBOOUNb 8 HECTIONCHBIX CLYYASAX KIACCUDUKAYUIO u2yp RO PASTUYHBIM OCHOBAHUSM,

UCCe0068aMb YePMedCH, BKIIOUAsE KOMOUHAYUU Guayp, uzeiekams, UHMepPnpemuposams u npeodpazosvléanms UHGOpMayuio, npedcmasieHHyio Ha
yepmesncax;

pewams 3a0adu 2eoOMempuiecko20 CO0epI’CAnUs, 6 MOM YUCIe 8 CUMYAYUSX, K020d aleOPUmM peuleHus: He ciedyem si8HO U3 YCI06Usl, 8bINOHANMb
Heobxo00umvle 01 peuleHus 3a0ayu OONOJHUMENbHble NOCMPOEHUS, UCCIe008amb B03MONCHOCMb NPUMEHEHUs. meopem U GopMyn Ol peuleHus
3a0au;

Gopmynuposams u 00Ka3bLIBAMb 2COMEMPUYECKUE YINBEPHCOEHUS.

B noeceonesnoit scusnu u npu uzyuenuu Opy2ux npeomemos:

cocmaesnams ¢ UCNOAb308AHUEM CBOUCE ceomempudecKux gbl/l.?yp mMamemamuyeckue mMooeiu Ois PpeutleHus 3a0ay npakmuiyecKkoeco xapakmepa u
3a0a4 U3 CMENCHBIX ()ucuunﬂuu, uccneoosamo NnoJly4€HHblE Mmooenu u uUHmepnpemuposanib pesyjibniant.



Omnowenusn
® Bnademwv nonamuem omHouleHUs. KAK MemManpeoMemubim,
® CBOOOOHO onepuposamv NOHAMUAMU. PABEHCMBO Queyp, pasHvle @OUIYpbl, PABEHCMBEO MPEY2ONbHUKOS, NAPALIENbHOCHb  NPIAMbIX,
NePReHOUKYIAPHOCIb NPAMbIX, Yeibl MeHCOY NPAMbIMU, NEPREHOUKYIAD, HAKIOHHAA, NpoeKyus, nodobue guayp, nodobHvle ghueypsi, nodobHble
Mpey2onNbHUKU,
®  UCNOAB306AMb CBOUCMEA NOOOOUS U pABEeHCMEA ucyp npu peuleHuu 3a0ad.
B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemos:
®  UCNONB306AMb OMHOWIEHUS 01 NOCMPOEHUS U UCCIe008AHUA MAMEMAMUYECKUX MoOeel 00beKmMO8 PeanibHOU HCUSHU.
H3mepenus u epluucienus
o (C60000HO onepuposamv NOHAMUAMU ONUHA, NAOWAOb, O00BEM, GeIUYUHA Yeld KAk GeIUdYUHAMU, UCNOIb3068AMb PABHOBEIUKOCMb U
PABHOCOCMABIEHHOCb NPU PeUleHUU 3a0ad HA GblYUCIeHUe, CAMOCOAMENbHO NOIYYaAMb U UCNOIb308aMb Gopmybl OJisl BbIYUCTEHUU niowadel U
00bEM08 pucyp, c60600HO ONEepPUPOBAMb WUPOKUM HAOOPOM (DOPMYN HA BbIUUCIEHUE NPU PEUEeHUU CONCHLIX 3a0ad, 8 MoM Yucie u 3a0a4 Ha
8bIUUCTCHUE 8 KOMOUHAYUAX OKPYIHCHOCMU U MPEY20bHUKA, OKPYHCHOCMU U YembIPEXY20NbHUKA, A MAKJCce C NPUMEHEeHUeM MPUSOHOMEemPULL;
®  camocmosamenvHo opMYIUPOBaAMb 2UNOMeE3bl U NPOBEPAMb UX OOCHOBEPHOCD.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:
®  cB00O0OHO onepuposams hopmyramu npu peuwleHuy 3a0ay 8 Opy2ux y4eOHbIX npeomemax u npu npogedeHUur HeodX0OUMbIX BbIYUCTIEHUL 8 PeaTlbHOU
JHCUHU.
TI'eomempuueckue nocmpoenus
o Onepuposams NoHAMUEM HAOOPA FNEMEHMO8, ONPEOENAIOUUX 2e0MeMPULECKYI0 Guaypy,
® grademvb HAOOPOM MEMOO08 NOCMPOEHUL YUPKYIEM U IUHEUKOU,
®  POBOOUMb AHANU3 U PEATU308bIBANb IMANbL PEUEHUs 3a0ad HA NOCMPOEHUE.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:
®  GLINOIHAMb NOCMPOEHUSL HA MECMHOCMIUL,
®  OyYeHUBAMb pazmepbl PealbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpdA.

Ilpeoobpazosanusn
o Onepuposambs 08UNCEHUAMU U NPEOOPA30BAHUAMU KAK MEMANPeOMemHbIMU NOHAMUAMU,

® onepuposamv NOHAMUEM OBUNCEHUS U NPeoOPA308aHUL NOO0OUS 0l 000CHOBAHUL, CBODOOHO 8l1A0eMb NPUEMAMU ROCMPOEHUs. pucyp ¢ NOMOUBIO
0BUNCEHULL U NPeobpPA3068aHUsL NOO0OUSL, A MAKIHCE KOMOUHAYUAMU OBUICEHUL, OBUNCEHULL U NPE0OPA308AHULL,

®  UCNOAB306aMb CBOUCMEA OBUNCECHUL U NPeobpa308anuli 051 NPosedeHUss 000CHOBANHUS U OOKA3AMENbCMEA YMBEPIHCOEHUL 8 ceoMempuu U Opyaux
VueOHbIX npeoMemax,

®  11071b308aMbCSA CEOUCMBAMU OBUICEHUL U NPEOOPA308ANHUT NPU PEUeHUU 3A0aY.



B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
®  NPUMEHAMb CBOUCMBA OBUNICEHUL U NPUMEHAMb NO00OUe Ol NOCMPOEHUU U GbIYUCTICHU.
e Bexmopbl u KOOpOUHAMbL HA NIOCKOCU
o (8000010 onepuposamsv NOHAMUAMU GEKMOP, CYMMA, PA3HOCMb 8eKMOPO8, NPOoU3eedeHUe 8eKMopa HaA YUCTIO, CKANAPHOe Npou3gedeHue 8eKmopos,
KOOpOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA,
®  grademb 6eKMOPHLIM U KOOPOUHAMHBIM MEMOOOM HA NIOCKOCIU OISl peuleHUs 3a0ay Ha 8blYUCIeHUe U 00KA3amenbCmed;

®  BblNOJIHAMb C NOMOUILIO 6EKMOPO8 U KoopduHam 00KA3aMeNIbCmeo U38eCHHbIX emy ceomempudecKux QbCZKmOG (ceoﬁcmea cpe()Hux JZMHLH;l, meopem
0 3amMedameilibHblX Mo4YKdadx u mn) U noaydanmbsv HOBblE CBOUCMBA U36ECMHDLX gbueyp,‘

®  UCNONB3068AMb YPAGHEHU (Yueyp 015 peuleHus 3a0ay U cCamoCmosmenbHo COCMABIAMyb YPAGHEHUSI OMOENbHbIX NIOCKUX (uayp.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
®  UCNOBL3068AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM OISl peulelust 3a0ay no gusuxe, ceocpaduu u Opyeum yueOHbLM npeomema.
Hcmopua mamemamuxu
o [lonumams mamemMamuxy KaxK CMpo20 OpP2aHU308AHHYIO CUCMEMY HAYYHbIX 3HAHUL, 6 YACMHOCMU 61ademb NpeoCmasieHusmu 0o
AKCUOMAMUYECKOM NOCMPOEHUU 2eOMEMPUU U NEPEULHBIMU NPEOCMABIEHUAMU O HEeBKIUOOBLIX 2E0OMEMPUSIX,

® paccmampueamsb mMamemamurKy 6 KOHmeEKcne ucmopuu paseumusd yusuiusayuu U ucmopuu paseumusd HAyKu, NOHUMANb pojlb MamemamuKku 6
paseumuu Poccuu.

Memoovt mamemamuxu
e Brademv 3HAHUSAMU O PA3TUYHBIX MEMOOAX 0OOCHOBAHUSL U ONPOBEPICEHUSL MAMEMAMULECKUX YMBEPHCOCHUL U CAMOCMOSMENbHO NPUMEHMb UX,
®  g1aA0emb HABLIKAMU AHANU3A YCIOBUS 3A0A4U U OnpedeseHusi NOOX0OAWUX 01 peuleHUs 3a0ay U3yYeHHbIX Memoo08 Ul UX KOMOUHAYULL,
®  Xapakmepuzoeamsv NPOU38eOCHUs. UCKYCCMEA C YUEMOM MAMeMAamuyeckux 3aKOHOMepHOCmell 8 Npupoode, UCHONIb306aAMb MAMeMamuyecKue
3AKOHOMEPHOCMU 8 CAMOCMOSIMENLHOM MEOPYecmae.
B cootBercTBuM ¢ yueOHbIM mmaHoM MOY HireeBckoro MHOTOnpo(UIbLHOTO JIKIess Ha U3y4eHHe TeOMETpUH B 9 Kiacce OTBOIUTCS 2 Yaca B HEJENIo,
66 yacos B roj.



Paznen 2. Conep:xanue yueOHOro nmpeamera.

BexTopbl M MeTOJ KOOPAMHAT.

[Tonsstue BexTopa. PaBeHCTBO BekTOpoB. (CII0K€HHME M BBIYUTAHME BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4ucio. PasnoxeHue BekTOpa MO IBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHate! Bexropa. [Ipocreiimume 3axaun B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTH U IIpsiMoil. [IpruMeHeHre BEKTOpOB U
KOOpAMHAT IIPH PEIICHNU 3a1au.

[Tonsitue Bexropa. PaBeHcTBO BekTOpOB. CII0KEHHME M BBIYUTAHME BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uucio. PasnoxeHwe BekTOopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bekropa. IIpocreiimne 3a1aum B KOOpAMHATaxX. Y paBHEHMs OKPYKHOCTU U IpsiMoi. [IpuMeHeHne BEKTOPOB U
KOOpAMHAT IIPH PEIICHNH 3a]au.

OcHoOBHasl L1€JIb — HAYYMTb YyYaIMXCS BBINOJIHATH JEHCTBUS HaJ BEKTOPAMU KAaK HAlpPaBICHHBIMU OTPE3KaMM, YTO BAXKHO JJI IPUMEHEHUSI BEKTOPOB B
¢u3uKe; MO3HAKOMUTh C HCIOJb30BAHUEM BEKTOPOB M METO/AAa KOOpAMHAT IpU pEIIeHUH T'eOMETPHUYeCKUX 3ajgad. BekTtop ompenensercs Kak
HaNpaBJICHHBIA OTPE30K M JCHUCTBHS HAJ BEKTOPAMH BBOJATCA TaK, KaK 3TO NMPHUHATO B (U3MKE, T. €. KaK JCHCTBUS C HANpaBICHHBIMH OTPE3KaMH.
OCHOBHOE BHHMMAaHHUE JIOJDKHO OBITh YJIENEHO BBIPAOOTKE YMEHMH BBIIOJHATH OINEPALUU HaJ BEKTOpaMU (CKJIaAblBaTh BEKTOPHI IO IpaBUIIaM
TPEYroOJIbHUKA M IapajuleorpamMma, CTPOUTh BEKTOP, PAaBHBIM PA3HOCTH JBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PAaBHBIM IPOU3BEICHUIO JTAHHOTO
BEKTOPA Ha JAHHOE YHUCIIO).

Ha nmpumepax mokasbIBaeTcsi, Kak BEKTOPbI MOTYT MPUMEHSTHCSA K PEIIEHHI0 FeOMEeTpUYecKux 3ajad. JlemoHcTpupyercs 3pPpeKTUBHOCTh MPUMEHEHUS
bopMyn s KOOPAMHAT CEPEIMHBI OTPE3Ka, PacCTOSHUS MEXIY ABYMsI TOUYKaMH, YPAaBHEHUH OKPYKHOCTHU U NPSAMOM B KOHKPETHBIX T'€OMETPUUYECKUX
3ajadax, TeM CaMbIM JIaeTCs MIPEACTaBICHHE 00 U3yYEeHUH T€OMETPUUECKUX (PUTYP C MTOMOIIBIO METOJIOB areOpshl.

CoOoTHOIIEHHS MKy CTOPOHAMH M YIJIAMH TPEyroJIbHUKA.

CuHyC, KOCMHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PemieHne TpeyroibHUKOB. CKalsIpHOE NMPOU3BEACHUE BEKTOPOB U €r0 NMPUMEHEHUE B
reoMeTpuueckux 3agadax. OCHOBHas 1eJb — pa3BUTh YMEHHE YYallUXCs NMPUMEHSATh TPUTOHOMETPUYECKHI ammapaT NMpu peleHMH TeOMETPHUYECKHX
3az1ad.

Cunyc u xocunyc mtoboro yria ot 0° qo 180° BBOAATCS ¢ MOMOIIBbIO €AMHUYHOM MOIYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBbl CUHYCOB M KOCHHYCOB U
BBIBOAMTCS ellle oAHa (opMyJia IJIONIAIU TPEYTroJIbHUKA (TI0JIOBUHA MTPOU3BEACHUS IBYX CTOPOH Ha CHHYC YIJla MEX1y HUMH). DTOT anmnapar MpuMeHseTcs
K PEIIEHUI0 TPEYrOJIbHUKOB.

CkanspHoe Npou3Be/IcHHE BEKTOPOB BBOJUTCA Kak B (pu3uKe (Mpou3BeieHNe JUIMH BEKTOPOB Ha KOCHHYC YIJla MEXIy HUMH). PaccMaTprBaroTCst CBOHCTBA
CKaJIIPHOTO IIPOU3BE/IEHUS U €T0 IPUMEHEHHE TP PEIICHUH F€OMETPUUYECKUX 3a1a4.

OcHOBHOE BHHMaHHE CJEIyeT YIeNUTh BBIPAaOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHHM TPUTOHOMETPHUYECKOIO ammapaTa MpH PelIeHUH TeOMETPHUUYECKUX
3aj1ad4.



JJIMHA OKPYKHOCTH U IUIOIIA/Ib KPYTa.

[IpaBunpHbIE MHOrOyroJbHUKUA. OKpPY>KHOCTH, ONMCaHHAas OKOJO IPAaBWJIBHOIO MHOIOYTOJIbHHMKA M BHMCaHHas B Hero. lloctpoeHue mnpaBHIIbHBIX
MHOTOYTOJIbHUKOB. [[nuHa okpyxHoctu. [Inomans kpyra.

OcHoBHasl 1IeJIb — PaCIIMPUTh 3HAHUE YYaIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS JJIUHBI OKPY>KHOCTU U TUIOIIAU Kpyra U GOopMyJIbl ISl UX
BbIUMCIICHUs] B Hauane Tembl JaeTcsi ONpejesieHHe MPaBHUIBHOTO MHOTOYTOJIbHHUKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMHCAHHOM OKOJIO
MPaBUJIBHOTO MHOIOYTOJbHUKA M BIHUCAHHOW B Hero. C DOMOIIBIO ONHMCAHHOW OKPY)KHOCTH pELIAIOTCS 3aJayd O IOCTPOCHUM IPaBUIBHOTO
HIECTUYTOJIbBHUKA U TPaBUIILHOTO 2re-yroJIbHUKA, €CJIH JIaH MPaBUIbHBIN M-YTOJbHUK.

@opMyIibl, BBIPAKAIOIINE CTOPOHY MPABUIBHOIO MHOTOYTOJbHUKA M PAUyC BIMCAHHOM B HEr0 OKPYKHOCTH 4Y€pe3 paguyC ONKUCAHHOW OKPYKHOCTH,
UCIIOJIB3YIOTCSL TIPU BBIBOJAEC (POPMYJ JUIMHBI OKPY)KHOCTH U IIOIIAAW Kpyra. BbIBOJ ommpaercs Ha MHTYUTUBHOE MPEJICTABICHHUE O TIpenesie: MpHu
HEOTPAaHUYEHHOM YBEJIMYEHUU YHUCIIA CTOPOH IMPaBUIBHOIO MHOTOYIOJIbHUKA, BIIMCAHHOTO B OKPY)KHOCTb, €r0 MEPUMETP CTPEMHTCS K JJIMHE 3TOU
OKPY>KHOCTH, a IJIONIa/Ib — K TJIONIAU KPyra, OrpaHUYEHHOTO OKPYKHOCTHIO.

JABuxenus.

[IpaBunbHble MHOrOYTroNbHUKU. OKpPY)KHOCTH, ONHMCAHHAs OKOJO IPAaBWJIBHOIO MHOIOYrOJIbHMKA M BIHcaHHas B Hero. [locTpoeHue mnpaBuiIbHBIX
MHOI'OYTOJIbHUKOB. [InrHa okpyxHOCTH. I1nomans kpyra.

OcHoBHasl 11eJ1b — PacIIMPUTh 3HAaHUE YYaIIUXCS O MHOTOYTOJIbHUKAX; pACCMOTPETh MOHATHS JJIUHBI OKPYKHOCTH U IUIOIIAU Kpyra U (GopMyJIbl JJIsl UX
BbIUMCIIEHUs] B Hauase TeMbl gaercs ompejaereHHe NMPaBWIBHOTO MHOTOYIOJbHHMKA M PacCMaTpPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, OMMCAHHOM OKOJIO
IPAaBWJIBHOTO MHOTOYTOJbHMKAa U BHOUCaHHOW B Hero. C IOMOIIBIO ONMCAHHOM OKPY)KHOCTH PEIIAIOTCS 3aJaud O IIOCTPOEHUU MPABHILHOTO
LIECTUYTOJIBHUKA U NTPAaBUJIBHOTO 2re-yroiabHUKA, €CIU 1aH IPABWIBHBIN I1-yTOJIBHHUK.

@opMyIIBl, BBIPAKAKOIIME CTOPOHY IPABUIBLHOIO MHOTOYTOJIBHUKA M PauyC BIMCAHHOW B HETO OKPYKHOCTH 4Y€pe3 paguyC ONHUCAHHOW OKPYKHOCTH,
UCIIOJB3YIOTCSl TIPH BbIBOJE (OPMYN AJIMHBI OKPYXKHOCTH U IUIOLIaJu Kpyra. BbIBox omnmpaercs Ha MHTYMTHBHOE MNpPEACTaBICHHWE O Npejese: IMpH
HEOTPAaHUYEHHOM YBEJIMYEHUU YHUCIIA CTOPOH IIPaBUJIBHOTO MHOTOYIOJIbHUKA, BIIMCAHHOIO B OKPYKHOCTb, €r0 IMEPUMETP CTPEMUTCS K IJIUHE ITOU
OKPY’KHOCTH, a IUIOIIa/1b — K IJIOMIAX KPyra, OrpaHUYEHHOTO OKPYKHOCTBIO.

HavanbHble cBeieHHS U3 CTEPeOMETPHH.

[Tpenmer crepeomerpus. ['eomeTprueckue Tena U MOBEPXHOCTH. MHOTOTpaHHUKU: TpU3Ma, Napajulefienunesa, nupaMmuaa, Gopmyssl A BEIUUCICHUS UX
00bEMOB. Tena 1 MOBEpXHOCTH BpallleHHs: LWIMHAP, KOHYC, cdepa, 1map, GopMyIibl Ui BEIYUCICHUS UX IUIONIaIel IOBEPXHOCTEH U 00bEMOB.

OcHoBHasl 1eNb — J1aTh HayaJbHOE IMPEACTaBICHHE O TejlaX U MOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMUTH YUYalIUXCS C OCHOBHBIMHM (OpMylaMu JUIs
BBIYUCIICHHSI IIJI0IIAIeH MOBEpXHOCTEN H 0OBEMOB Tel.



PaccMoTpeHre mpoCTeWMX MHOTOTPAHHUKOB (ITpH3Ma, Mapajiielienuie/a, THPpaMHIbl), a TaK)Ke Tell ¥ MOBEPXHOCTEH BpalleHus (IWIMHApA, KOHYCa,
chepsl, mapa) MPOBOIUTCS HAa OCHOBE HAIVISIHBIX MPEACTABICHHUU, 0¢3 MPHUBICUYCHUS AKCHOM cTepeoMeTpuu. DopMysibl ISl BBIUUCICHUS 00BEMOB
yKa3aHHBIX TeJl BBIBOMSATCS Ha OCHOBe NpuHIMNa KaBaibepu, (OpMyInbl Ui BBIYHCICHHS IUIOMIAAEH OOKOBBIX MOBEPXHOCTEH HWJIMHApPA U KOHYyCa
MOJTYYaAIOTCs C TIOMOIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH, (hopmMyna ruiomaau chepsl IpuBOIUTC 6e3 000CHOBAHMSL.

OO0 akcuoMax reoMeTpHH.

Becena 00 akcromax reoMeTpHH.

OcHoBHas 11eJb — 1aTh OoJiee TIIyO0OKOe PEACTaBICHUE O CHCTEME aKCHOM IJITAHUMETPUU M aKCHOMaTHYECKOM METOJIC.

PasnudHble CHCTEMBI aKCHOM, Pa3IMYHBIC CIIOCOOBI BBEICHUS MTOHSITHS PaBEHCTBA (UTyp.

[ToBTOpenue. Pemenue 3anau



Pa3nea 3. TemaTnueckoe nJaHupoBaHue

Ne HaumeHoBaHue pa3jiesioB U TeM Bcero yacos Ypoxu KonTposbHble padoThl
1 [ToBTOpEHME 3 3
2 BexTops! 8 7 1
2 Meroa koopaArHAT 8 7 1
3 COOTHOIIEHHS MEX]ly CTOPOHAMH U YIIIaMHU 14 13 1
TpeyroiapHuKa. CKalsipHOE TIPOU3BEICHUE
BEKTOPOB
4 JlnHa OKpY>KHOCTH | ILJIOIIAAb KpyTa 11 10 1
5 JIBroKeHUS 9 8 1
6 HavanbHble cBeieHUs U3 CTEPEOMETPUN 2 2
7 [ToBTOpEHME 11 11
Hroro 66 61 5




Ipuaoxenne 1. KajennapHo-reMaTuyeckoe IVIAHUPOBAHUE

No Paznen Tema ypoka KommuecTBo [ara [ara
ypoka 4acoB [IpoBenenus no [TpoBenenus
IJIaHy (akTuuecku
1. IToBTOpEHUE. [ToBTOopenue. I1nomanp. 1
2. [ToBTOpenue. [TogoOHBIC TPEYTOILHUKH. 1
3. [ToBTropenue. OKPYKHOCTb. 1
4. | Bexropsl [Tonsatue BekTopa. PaBeHCTBO BEKTOPOB 1
S. OTkiaipIBaHUE BEKTOpA OT AAHHOM TOYKU 1
6. CymMma J1ByX BEKTOPOB. 3aKOHBI CJI0KEHUs BEKTOpoB. [IpaBuiio 1
napasiesiorpaMma
7. CymMa HECKOJIBKHX BEKTOPOB 1
8. Berunranue BEKTOpOB 1
9. YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
10. Cpennsis IMHKA Tpanenuu 1
11. KonTponbnas padora Ne 1 mo reme «BekTopbi» 1
12. | Meron PaznoxeHue BeKTOpa 1o JBYM JaHHBIM HEKOJUTMHEAPHBIM 1
KoopAanHar BEKTOpam
13. KoopauHaThl BEKTOpa 1
14. [Ipocreiiue 3aauu B KOOpMHATAX 1
15. Pemenue 3a1ay MeTOA0OM KOOpJAUHAT 1
16. YpaBHEHHUE OKPYKHOCTH 1
17. VYpaBHeHHE IPAMOU 1
18 Pemenue 3agad no reme «YpaBHEHHUE OKPYKHOCTH U TIPSMOI 2

19




20 Kontponbnas padota No2 o reme «MeToa KOOpaArHATY 1
21 | Coornomrenns | CHUHYC, KOCUHYC, TAHTEHC yIia 1
MEeXIy
CTOPOHAMH U
yriaMmu
TPCYTOJIbHUKA
22 CuHyc, KOCHHYC, TAHTCHC yTJia 1
23 CuHyc, KOCHHYC, TAHTCHC yTJia 1
24 Teopema o TuIoOIIa U TPEYroJbHUKA 1
25 Teopembl CHHYCOB M KOCHHYCOB 1
26 Penrenue TpeyroyibHUKOB 1
27 Pentenue TpeyroyibHUKOB 1
28 N3mepuTtenbHble paOboThI 1
29 Pemenue 3aau o teme « COOTHOILICHHUS MEKAY CTOPOHAMH U 1
yIJIaMU TPEYrOJIbHUKA)
30 VYron Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB 1
31 CkanspHoe mpou3BeieHrne BeKTopoB. CBOMCTBA CKaISIPHOTO 1
MPOM3BEICHUS
32 CkanspHoe mpon3BeieHne BeKTopoB. CBOMCTBA CKaISIPHOTO 1
MPOM3BEICHUS
33 Pemenue 3agau 1
34 Kontponbnas padota Ne3 o reme «COOTHOIIHUS MEXKTY 1
CTOPOHAMH U YIJIaMH TpeyrojbHuKa. CKalsipHOE TIPOU3BE/ICHHE
BEKTOPOB)
35 Jnina [TpaBUIBHBII MHOTOYTOJIBHUK 1
OKPY>KHOCTH 1
IJI01maab

Kpyra




36 OKpy>XHOCTb, OITMCAHHAsI OKOJIO MIPABMIIBHOTO MHOTOYTOJIbHUKA H 1
BIIMICAaHHAs B MPABHJIbHBI MHOTOYTOJIbHHK

37 @DopMyITBI JUIs1 BBIYUCIICHUS TLIOMIAIU PABUIILHOTO 1
MHOT'OYT'OJIbHHKA, €r0 CTOPOHBI U paJinyca BIIMCAHHOW OKPY)KHOCTH

38 Pemenue 3anau mo teme «lIpaBUIIBHBI MHOTOYTOJIEHUK) 1

39 JInrHa OKPY)KHOCTH 1

40 Pemenue 3ama4 o reme «/[yimHa OKpy»KHOCTH 1

41 [Tnomanp Kpyra u KpyroBoro ceKropa 1

42 Pemenue 3agau 1

43 Pemenue 3agau 1

44 Pemenwue 3amay mo Teme «Ilnomane kpyra u KpyroBoro CeKTopa 1

45 KonrtponbHas pabora Ne4 1o teme «J[i1iMHa OKPY>KHOCTH H TUIOIIAb 1
Kpyra»

46 JBrKeHus OTtobOpaskeHue MmI0CKOCTH Ha cebst. [ToHsaTHE IBMKEHUS 1

47 CBolicTBa ABMXEHUS

48 Pemrenue 3anau o teme «Ilonsitue aprokenus. OceBast U 1
[CHTPAJbHAS CHMMETPUUY

49 [TapamiensHbIN IEPEHOC 1

50 IToBopor 1

ol Pemenwue 3amaq o Teme «llapamtensabiii neperoc. [ToBopoT» 1

92 Pewmenue 3anau no reme «llapautensHslil nepenoc. Ilosopor» 1

53 KonTponbhas padota Ne5 no teme «/IBu>keHus» 1

o4 ITosTOpenue HauanbHbie cBeieHUS U3 CTEPEOMETPHUH. 2

55

56-66 [ToBTOpEHUE. 11
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