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IlossicHUTEe/IbHAA 3aNUCKa

Paboyasd mnporpaMma no reoMeTpuM OpPUEHTHMpPOBAHA Ha ydaumuxcad 7-9 kKjaaccoB u
pa3paboTaHa Ha OCHOBe C/IeJyIUIUX JJOKYMEHTOB:

1.®epepasbHbI TOCYAApPCTBEHHbIM 00pa3oBaTesibHbI CTaHZAPT OCHOBHOI'O 06LIEero
o6pa3oBaHusl (npuka3z MwuHoGpHayku P® ot 17.12.2010 Ne 1897, ¢ u3MeHEHUSIMH U
JLIOMOJIHEHUSIMHU );

2. [lpuMepHas ocHOBHasA oOpa3oBaTesibHAs MporpaMMa OCHOBHOIO 00liero obpa3oBaHUs
(omobpeHa pemieHreM dpeflepasbHOTO METOJUYECKOTO 0O6'beITMHEHHUS 110 0611eMYy 0O0pa30BaHUIo,
npotokoJ ot 08.04.2015 Ne 1/15);

3. llporpamma kypca "T'eometpus, 7", "T'eometpus, 8", "T'eomerpus, 9"JI.C. AtaHacsaH, B.OD.
byTty3os, C.b. Kagomues u gp., 2014.

Pabouyas nporpaMma obecrneyeHa yuyeOHHKaMH, Y4€OHbIMH MOCOOUSIMHU, BKJIOYEHHBIMU B
denepasbHbIN NepeyeHb YYeOHUKOB, peKOMeHAyeMblx MUHOOpHayku P® K ucnosib30BaHUIO
(mpukaz MunHo6pHayku P® ot 31.03.2014 Ne 253 c uameHenussmu ot 08.06.2015 Ne 576, ot
28.12.2015 Ne 1529, 0126.01.2016 Ne 38, 21.04.2016 Ne¢ 459, ot 29.12.2016 Ne 1677, oT
08.06.2017 Ne 535, ot 20.06.2017 N2 581, ot 05.07.2017 Ne 329:

FeomeTpusa. 7-9 Knacchbl: y4ebHUK ana obuieobpasosat. opraHusaumit/ /1.C. AtaHacaH, B.®.

byty3sos n ap.- M.:lMpoceeweHune, 2014

[Iporpammoli oTBOAUTCS Ha U3yyeHue reomeTpuu 204 yaca, KOTopble pacnpejeseHbl 0
KJlaccaM c/elyoIuM 06pa3oMm:

7 KJacc - 68 yaca, 2 yaca B HeZieJ1o;

8 ksacc - 68 yaca, 2 yaca B HeJeJIo;

9 knacc - 68 yaca, 2 yaca B HeJleJi10.



[lnaHupyeMble pe3ybTaThl 0CBOEHMS reOMEeTPUH 7-9 Kaccax

[IlporpaMma obGecneyuMBaeT JOCTWXKEHHE  CJIEAYIOIIMX  pe3yJbTaTOB  OCBOEHHUS
06pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 061I[er0 06pa3oBaHUSA:

JIMYHOCTHBIE:

1) dopMupoBaHHE OTBETCTBEHHOTO OTHOILEHHUSI K Y4YEeHUI0, TOTOBHOCTH W CIHOCOGHOCTH
00y4JarlUXCd K CaMOpPa3BUTHUIO U CaMO0OOpPa30BaHUI0 Ha OCHOBE MOTHUBALMU K OOYYEHHUIO U
MI03HAHMIO, BbIOOPY Jla/ibHENIIEero 06pa3oBaHUs Ha 6a3e OPUEHTHPOBKH B MUpe Npodeccuil u
npodeccUoHa/NbHbIX  MPEeANOYTEHUH, OCO3HAHHOMY  IOCTPOEHUI  HHAWBUAYaJbHOU
06pa3oBaTeIbHOM TPAEKTOPUH C yYETOM YCTONYUBBIX IO3HABATE/bHBIX UHTEPECOB;

2) popMHpOBaHUE LEJOCTHOO MHUPOBO33PEHHUS, COOTBETCTBYIOILETO0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUSA HAYKH U 06LIeCTBEHHOU MPaKTUKH;

3) popMHpoBaHME KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHUHM WU COTPYAHUYECTBE CO
CBEpCTHUKAMHM, CTapIIMMM MU MJIAJUIMMU B 00pa3oBaTe/ibHOM, OOIIeCTBEHHO I0JIE3HOH,
y4eb6HOKMCCIe10BaTeIbCKOM, TBOPUYECKOU U PYTUX BUAAX AeATeJbHOCTH;

4) yMeHHe fICHO, TOYHO, T'PaMOTHO M3JlaraTb CBOM MBICJA B YCTHOM M NHUCbMEHHOW peuH,
IIOHUMAThb CMBICJ [IOCTAaBJEHHOM 3 aZjlayy, BBICTPauBaTh apryMeHTaLMI0, IPUBOJUTh NIpUMephI
Y KOHTPIIPUMeEDBHI;

5) KPUTHUYHOCTDb MBILJIEHUS], YMEHYE pacllO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BbICKa3blBaHH4,
OTJIMYaTh TUNIOTE3Y OT PaAKTa;

6) KPpeaTHUBHOCTb MbIINIJIEHUA, HWHHLOHATHUBY, HAXOAYHWBOCTbL, AKTHBHOCTb IPHU pEUEeHHUH
reoMeTpruieCKHux 3aay;

7) yMeHHe KOHTPOJIMPOBATh MPOILECC U Pe3yJbTaT YyUeOHON MaTeMaTUYeCKOU JesiTeJIbHOCTY;
8) cnoco6HOCTh K 3MOLMOHAIBHOMY BOCIIPUATHIO MaTeEMAaTUYEeCKUX 00'bEKTOB, 33/ja4, pelleHUH,
paccyxJeHuni;

MeTalnpeagMeTHbIC:

1) yMeHHe CaMOCTOSITe/JIbHO IJIAHUPOBATh aJibTEPHATUBHbIE MYTHU [JOCTHXKEHUS LieJieH,
OCO3HAHHO BbIOWpATh Haubosiee 3OPeKTUBHbIE CNOCOObl  pelleHUs  Y4eOHbIX U
N03HaBaTeJIbHbBIX 33/1aY;

2) yMeHMe OCYyLeCTBJATb KOHTPOJIb N0 pe3yJbTaTy U MO CHOCO0y JeHCTBUS Ha YpOBHe
NPOM3BOJILHOTO BHUMAaHUS U BHOCUTb HEOOX0JUMble KOPPEKTUBBI;

3) yMeHHe aJIeKBAaTHO OIleHUBATh MPABUJbHOCTD HUJIM OIIMOOYHOCTD BBINOJHEHUS YUEeOHOU
3a/1a4H, e€ 06’beKTUBHYIO TPYJAHOCTb U COGCTBEHHbIE BO3MOXXHOCTH €€ pellleHUs];

4) oco3HaHHOE BJIaJleHUE JIOTUYECKUMHU EeUCTBUSIMU ONpe/ieieHUs IOHATHH, 060011eHUs],
YCTAHOBJIEHUSI aHAJIOTHH, K1acCHPUKALIMKA HAa OCHOBE CAMOCTOSITE/IbHOTO BbIOOPA OCHOBAHUM U
KpUTEPHEB, YCTAHOBJIEHUS POOBU/IOBBIX CBS3EH;

5) yMeHMe ycTaHaB/IMBaTbh NPUYUHHO-C/I€/[CTBEHHbIE CBSAA3H, CTPOUTD JIOTUYECKOe
paccyx/JieHre, yMo3aKJardyeHue (MHAYKTUBHOE, leIYKTUBHOE U 110 aHAJIOTUH) U BbIBO/IbI;

6) YMEHHE CO34aBaTb, IPUMEHATDb U Hp806paBOBbIBaTb 3HAKOBOCHMMBOJIMYE€CKHE CpeCTBa,
MOA€EJIN U CXeMbI [JId pellleHUuA y‘{e6HbIX M [IO3HAaBaTeJIbHbIX 3a/idY,



7) yMeHHe OPraHU30BbIBAaTb Yy4eOGHOE COTPYAHUYECTBO M COBMECTHYK [IeSTEeJbHOCTb C
y4UTeJIeM U CBEPCTHUKAMMU: OTIPe/], eJISITh L[eJIH, pacnpe/iesiiTb GYHKIIMU U POJIU YYAaCTHUKOB, O
61Ke cnoco6bl paboThl; yMeHUe paboTaTh B rpyIme: HAXOAUTh 00lee pellleHWe U pa3peniaTb
KOH(QJIMKTBl Ha OCHOBE COIJIaCOBAaHUs MO3ULMN U y4éTa UHTEpecoB; CAyllaTb NapTHEpPa;
dopMyIMpOBaTh, apTyMEeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) dopMupoBaHuMe U pa3BUTHE YYEOHOH U 001 E€M10/Ib30BATEIbCKON KOMIIETEHTHOCTH B 06J1aCTH
MCI0JIb30BaHUS UHPOPMAIMOHHO-KOMMYHHUKALMOHHBIX TexHoJiorui (MKT-koMneTeHTHOCTH);

9) dopMupoBaHHe NMepBOHAYAIbHbBIX MPEJCTAaBJEHUN 00 UAEAX U O MeTOJax MaTEMAaTHUKU KakK
00 YHUBEpPCAJIbHOM f3blKe HAyKM M TEXHUKHU, O CpPeJICTBe MO/JIeJIMPOBAHUS SIBJ€HUH U
IPOIIECCOB;

10) yMeHHe BU/JETb MaTEMaTHUUYECKYIO 33/layy B KOHTEKCTe MPOOGJEMHON CUTyalMU B JPyTrUX
JUCIUIIMHAX, B OKPY>Kaloll[eH )KU3HU;

11) yMeHHe HaXOAUTH B Pa3/JIMYHbIX UCTOYHHUKAX MHPOpPMaLHIO, HEOOXOAUMYIO [/ pelleHus
MaTeMaTU4YeCKUX Mpo6JieM, U NpeJCTaBAsATh €€ B MOHATHOM (opMe; NPUHHUMATh pelleHUe B
YCJIOBUSIX HETIOJTHOM Y U306bITOYHOM, TOYHOM M BEPOSITHOCTHOM MHPOPMaALUY;

12) ymeHMe NMOHMMATh M WCIOJIb30BaTb MaTeMaTH4YeCKHe CpeJCTBa HArJsAAHOCTH (PUCYHKH,
yepTeXH, CXeMbl U Jip.) /I WJIIOCTPALUY, UHTepPIpeTaluy, apryMeHTaluy;

13) yMeHHe BbIIBUTATh F'UIOTE3bl NPU pPeLIeHUU YYeOHbIX 33la4 U TOHUMATbh HEO6XOJUMOCTh
UX IPOBEPKHY;

14) yMeHue NpUMEHSATb WHAYKTUBHble U [leiYKTUBHble CHOCOObI pacCy>XJeHUH, BUJETb
pas/IM4yHble CTpaTeruy pelleHus 3a4ay;

15) noHMMaHMe CYLHOCTH aJrOPUTMHUYECKUX MNpeJNUCaHUNd M yMeHHe [JelCTBOBAaTb B
COOTBETCTBUU C MpeAJIOKEHHBIM aJTOPUTMOM; 16) yMeHHe CaMOCTOSTEJbHO CTaBUThb LieJiH,
BbIOMpPATh U CO3/laBaTb AJITOPUTMbI JJis pelleHUs y4eOHbIX MaTeMaTU4YecKuX npobsem; 17)
yMeHUe IJIaHUPOBaTb U OCYILECTBJATb JeATeJbHOCTb, HalpaBJeHHYI Ha pelleHHe 3aJay
HCCJIe/I0BATEIbCKOT0 XapaKTepa;

npeaMeTHbIC:

1) oBsasieHHe 06a30BbIM MOHATHHUHBIM allapaToOM O OCHOBHBIM pasjiesiaM COJlep>KaHus;
npeJjcTaB/JeHyue 006 OCHOBHBIX M3y4YaeMbIX NOHATHUAX (YUCII0, FreoMeTpUdeckas GUrypa, BEKTOp,
KOOp/IMHATbhl) KaK Ba)XHEWIIMX MaTeMaTH4YeCKHUX MOJieJisX, MO3BOJISAIOLMUX OMNUChIBAaTh MU
M3y4aThb peaJibHble NPOLECCHI U ABJIEHUS;

2) yMeHHe paboTaTb C TeOMETPUYECKUM TEKCTOM (aHAJU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
MHPOpMaIMI0), TOYHO U TPaMOTHO BbIpa)KaTb CBOU MBICJM B YCTHOM U NMUCBbMEHHON pevu C
IpMMeHEeHUEM MaTeMaTH4YeCKOM TEepPMHHOJIOTUM U CHUMBOJIMKH, MCIOJIb30BaTh pa3JIMYHbIe
A3bIKMU MaTeMaTUKH, POBOAUTH KJacCUPUKALMHY, JJIOTUYEeCKHe 060CHOBaHMUS, J0Ka3aTebCTBa
MaTeMaTU4YeCKUX YTBEPKIEHUH;

3) OBJIaZIcHHE HaBblKaMH YCTHbBIX, IMCbMEHHBIX, HTHCTPYMEHTAJIbHbIX BbI‘{HCJIeHHﬁ;

4) oBJIaJleHUe TeOMeTPUYECKUM SI3bIKOM, yMEHHe HUCII0/Ib30BaTh €ro JiJ1s ONMCaHUsA NpeMeTOB
OKpYy»allllero MHpa, pasBUTHE MNPOCTPAHCTBEHHBIX MNpeJCTaBJIE€HUHM U HU300pa3UTeJIbHbIX
yMeHUH, IpUOOpeTEHNE HABBIKOB reOMETPUUECKHUX TOCTPOEHUH;



5) ycBoeHHe cHcTeMaTHYeCKHMX 3HAHUM O IJIOCKUX QUrypax U MX CBOWCTBAaxX, a TaKXe Ha
HarJsJHOM YpOBHE — O MPOCTEWLIMX MNPOCTPAHCTBEHHBIX TeJaX, YMeHUEe MPUMEHSTh
CUCTeMaTH4YeCKHe 3HaHUS 0 HUX [JIs1 pellleHUsl FTeOMeTPUYeCKHUX U IpaKTUYeCKUX 3a/ay;

6) yMeHHe U3MepATh [AJUHBI OTPE3KOB, BEJUYMHbI YIJOB, HCNO0Jb30BaTb (GOpPMYJbl [AJs
HaXO0/leHUsl IepUMEeTpPOB, MJIOL3alel U 06bEMOB reoMeTpUYeCKUX GUryp;

7) YMEHHE INPUMEHATb H3Y4YE€HHbI€ IIOHATHUA, PEe3yJibTAaTbl, ME€TOAbl AJIA pPEIIeHHUA 3a4a4
MMPAKTHUYE€CKOro XapakKTepa HW 3aAa4Y H3 CMEXHbIX AUCOUIIJIMH C HCIOJIb30BAHUEM IIPHU
H606X0,£[I/IMOCTI/I CIIpaBO4YHbLIX MAaT€pPHaJIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA.

[InaHupyeMble pe3y/ibTaTbl 0CBOEHHUA HA KOHel| U3yYeHUs1 TeOMeTPpuH

HarsiaaHasa reomerpus
BbINyCKHUK HAay4YUTCA:
1) pacnosHaBaTh Ha YepTexaX, PUCYHKax, MOJeJAX M B OKpYXawlleM MHpe IJIOCKUe U
IPOCTPAHCTBEHHbIE reOMeTpUUecKue QUTYpHI;
2) pacno3HaBaTb pa3BEPTKU Kyba, NPSAMOYroJbHOrO0 Napasjesienunesia, MNpPaBUJIbHOU
NMPaMHU/Bb], HUIUH/PA U KOHYCa;
3) ompezenATb MO JUHEWHBIM pa3MepaM pPa3BEPTKU QUrypbl JIMHEHHble pa3Mepbl CaMOU
durypbl 1 HA060pPOT;
4) BBIYUCJIATH 00'bEM NPSAMOYT0JBHOTO NapaJsliesienunesa.
BbINyCKHUK MOJIYYUT BO3MOXKHOCTD:
5) BBIYMCAATE O06BEMBI NPOCTPAHCTBEHHBIX TeOMeTpUYeCKUX (U Typ, COCTaBJEHHBIX W3
NpAMOYTOJIbHBIX NIapaJljiesieNuIe/|0B;
6) yri1youTb U Pa3BUTh NIpe/iCTaBJeHHS O IPOCTPAHCTBEHHbIX FTeOMETPUUECKUX QUTYPaX;
7) IpUMEHATDb NOHATHE Pa3BEPTKHU [/ BbINOJHEHUS IPAKTUYECKUX PACYETOB.
l'eoMmeTpuyeckue GpuUrypsl
BbInyckHUK Hay4UTCA:
1) nosnb30BaThCA A3BIKOM IeOMETPHUH JJI1 ONMCAaHUSA NpPeAMEeTOB OKpYXKalollero MUpa U MX
B3aMMHOTO PACIOJIOKEHUS;
2) pacrnosHaBaTb M HM300pa)kaTb Ha 4YepTexaxX M PUCYHKaxX reoMeTpuyeckue QUIypbl U MX
KOHQUTYypaLuy;
3) HaXOAUTh 3HAYEHHUS JIJIMH JIMHEHHBIX 3JIEMEHTOB QUIYp U UX OTHOILIEHUS, IPalyCHYI0 Mepy
yrjoB oT 0 no 180°, npuMeHsisi onpenesieHUs], CBOMCTBA U NMPU3HAKU QUTYyp U UX 3JI€MEHTOB,
OTHoOLIeHUs Uryp (paBeHCTBO, N0A061e, CHMMETPHUH, IOBOPOT, apaJ/ljieJibHbIN IEPEHOC);
4) onepupoBaTb C Ha4yaJIbHbIMU MOHATUAMU TPUTOHOMETPHU M BBINOJHATH 3JIeMeHTapHble
onepanuu HaJ, QyHKIUAMU YTJIOB;
5) pewiaTh 3a/jayy Ha /10Ka3aTeJIbCTBO, ONMPAsACh HA U3yYeHHbIe CBOWCTBA PUTYP U OTHOLIEH U
MeX/ly HUMU U IPUMeHsS U3yYeHHble MeTO/bl 10Ka3aTesIbCTB;
6) peliaTb HECJOXHbIe 33/1a4 Ha MOCTPOEHUE, MTPUMEHSISI OCHOBHbIE aJITOPUTMbI IOCTPOEHUS C
NOMOIIBIO UUPKYJIS U INHENKY;
7) pelaThb pOCTeMIINEe JITaHUMeTPpUUECKHUE 3aJja41 B IPOCTPAHCTBE.
BbINyCKHUK MOJIYyYUT BO3MOXKHOCTD:
8) oByaZileTh MeTOAaMM pelleHUs 3aJad Ha BBIYMCJIEHHA U JO0Ka3aTeJbCTBa: MeTOZOM OT
IPOTUBHOT0, METO/IOM NOA06OUS], METOZOM Nlepebopa BapUaHTOB U METOJIOM reOMeTPHUYECKUX
MeCT TOYeK;
9) nmpuobpecTy ONbIT MPHMEHEHHUS ajJre6panvyeckoro U TPUTOHOMETPHUYECKOrO ammnapaTra U
uJler ABMXKeHUS NIPY pelleHUH reoOMeTpU4eCKUX 3a4ay;
10) oBsaZileTh TPaAUIIMOHHOM CXeMOU pelleHUs 33/jad Ha MOCTPOEHUE C MOMOIIbI0 IUPKYJIS U
JINHENKU: aHa/Iu3, IOCTPOEHUe, I0Ka3aTeJIbCTBO U UCC/Ie[JOBaHUE;
11) HayuyuThbcA pellaTh 3aJ@adyd Ha MOCTPOEHHE MEeTOJI0M reOMeTpHUYeCKOro MecTa TOYeK U
MeTOJIOM NO06M4;



12) npuobpecTH ONBIT UCCAEAOBAHUS CBOMCTB IJIAHUMETPUYECKUX QPUTYP C MHOMOLIbIO
KOMIIbIOTEPHBIX TPOTrPaMM;

13) nproOpecTH ONbIT BLINOJHEHHUS NPOEKTOB 10 TeMaM: «['eoMeTpuyeckue npeobpa3oBaHUA
Ha I10cKoCTU», «[locTpoeHne 0Tpe3KoB 10 GopMyie».

H3MepeHne reoMeTpU4eCKUX BeJTUIUH

BbINyCKHUK HAYYUTCA:

1) ucnosb30BaTh CBOMCTBA M3MeEpeHHUA [JIMH, IUIOILAJEHd M YIJIOB IIPU pelleHWH 3a7ad Ha
HaXOX/JeHHe JJIMHb] OTpe3Ka, JJIMHbI OKPY>KHOCTH, JJIMHBI IYTH OKPYKHOCTH, TPaZlyCHOU MephI
yria;

2) BBIYUCAATH AJMHBI JIUHENUHBIX 3J1IeMEHTOB QUTYp M UX YIJibl, UCNIOJb3Ysd GOPMYJIbl JIJIMHbI
OKPY>KHOCTH U JAJIUHBI AYTH OKPY>KHOCTH, GOPMYyJIbI II0IaAeH GUTyp;

3) BBIYUCAATH IJIOLWAAN TPEYTOJbHUKOB, MPSIMOYTOJIbHUKOB, NapajieJlorpaMMOB, TpamneLuH,
KpPyTr'OB U CEKTOPOB;

4) BBIYUCJATD AJIMHY OKPYKHOCTH, AJIMHY AYTU OKPY>KHOCTH;

5) pewmaTh 3aJlauM Ha [0Ka3aTeJbCTBO C HCIOJIb30BaHUEM (GOPMyJl AJUHbI OKPYKHOCTH U
JJIMHBI IYTU OKPY>KHOCTH, GOopMy.I IJIo1aAed GUryp;

6) pelwaTb NpaKTUYeCKHe 3aJayl, CBS3aHHble C HaXOXJeHUeM TeOoOMeTPUYeCKHX BeJU4YUH
(ucnosb3ysl NpU HEO6XOAMMOCTH CIIPABOYHUKHU U TEXHUYECKUE CPeJCTBA).

BBINYCKHUK MOJIyYUT BO3MOKHOCTB:

7) BBIYMCIAATH IJOWAaAM GUIYyp, COCTaBJAEHHBIX M3 [BYX WJIMA 0oJiee NPSIMOYTOJIbHUKOB,
napaJijieJIorpaMMoB, TPEYTOJIbHUKOB, KpyTra U CEKTOPA;

8) BbIYHUCJIATH IJIOIAAHW MHOT'OYTOJIbHHKOB, HCIIOJIb3yd OTHOIIE€HHWA PABHOBEJIMKOCTU H
pPaBHOCOCTABJIEHHOCTH,

9) npuo6GpPECTH OMNbIT NMPUMEHEHHUs aAre6panvyeckoro U TPUTOHOMETPHUYECKOrO ammnaparta U
WJlel ABKEHUS IPU PellleHUH 33/1a4 Ha BbIYMCJIeHHe MJI0LA/led MHOTOYTOJIbHUKOB.

KoopauHaTtbl
BbINyCKHUK HAy4YUTCA:

1) BBIYMCAATH [AJHMHY OTpe3Ka IO KOOPJAWHATaM €ero KOHI[OB; BBIYMC/IATH KOOPJUHATHI
cepeiuHbI OTPE3Ka;

2) UCNoJIb30BaTh KOOPAUHATHBIN METO/, /151 U3Y4YEeHUs1 CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
BBINYCKHUK MOJYYUT BO3MOKHOCTb:
3) oB/s1a/leTh KOOPAMHATHBIM METO/IOM pellleHUs 3a/1a4 Ha BbIYMCIEeHUE U [J0Ka3aTeJbCTBO;

4) npuoOpecTy OMNBbIT HCIOJb30BaHUSI KOMIBIOTEPHBIX NpOrpaMM /Jjs aHaju3a 4YacTHbIX
C/lydyaeB B3aMMHOT0 PAClOJIOXKEHUSI OKPYKHOCTEUN U MPSIMBbIX;

5) npuo6pecTu ONbIT BbINOJHEHUS POEKTOB Ha TeMy «[I[puMeHeHUe KOOPAMHATHOIO METO/a
IpYU pellleHUH 33/ja4 Ha BBIYHUCIEHUeE U J0Ka3aTeJbCTBO».

BekTopsl

BbINYCKHUK HAYy4YUTCA:



1) omepupoBaTh C BEKTOpaMHU: HAaXOJAWUTb CyMMy M pas3HOCTb J[BYX BEKTOpOB, 3aJlaHHbBIX
reoMeTpUYeCKH, HAXOAUTb BEKTOP, paBHbIM NPOU3BeleHUIO 3aJaHHOT0 BEKTOpa Ha YU CJIO;

2) HaxXOAUTh JJI1 BEeKTOPOB, 3a/laHHBIX KOOPAWHATAaMU: AJIMHY BEKTOPa, KOOPAUHATBI CYMMBI U
Pa3HOCTHU [ByX U 60Jiee BEKTOPOB, KOOPAWHAThI NIPOU3BeeHUs BEeKTOpa Ha YMCJ/I0, IPUMEHSs
IIpY HEOOXOAUMOCTH COYeTaTe I bHbIH, IepeMeCTHUTEbHbIN U pacnpe/ieIMTe/IbHbIA 3aKOHBDI;

3) BbIYUCJIATDL CKaJApPpHOE IIpOU3BEAEHHWE BEKTOPOB, HAXOAWUTb YyIroJ MeEXAy BEKTOpaMHy,
YCTAaHABJIMBATDb NEPIEHAUKYJIAPHOCTDb MIPAMBIX.

BbINyCKHUK OJYYUT BO3MOXXHOCTb:
4) oB/1aJleTh BEKTOPHBIM METO/OM /JIJIsl pellleHUs 33124 Ha BbIYMCJIEHUE U [0KA3aTeNbCTBO;

5) nprobpecTy ONBIT BBINOJHEHUS IPOEKTOB Ha TeMy «IIpruMeHeHHe BEKTOPHOI'0 MeTo/a NpHU
pelleHMH 3a/1a4 Ha BbIYMC/IEHUE U [J0Ka3aTeJbCTBOY.

COAEPKAHUE KYPCA TEOMETPHH 7-9 KJIACCOB

7 Kiace

Hauanbublie reomerpuueckue ceegenus (10 yacos) [Ipsimast u otpesok. JIyd u yron CpaBHeHue
OTPE3KOB U yIII0B. CMeXHbBIE YIIIBl U BePTHKAIBHBIEC YIIIBI U HX CBOMcTBa. [lepreHIuKynsapHbie IpsIMbIe.
H3mepenne oTpe3koB. M3mepenue yrios.

Tpeyroabuuku (17 yacos) [lepBblil mpU3HaK paBeHCTBA TPEYTOJIbHUKOB. MennaHbl, OMCCEKTPHUCHI U
BBICOTBI TpEyroJbHUKA. CBOHCTBAa paBHOOEAPEHHOrO TPEYrolbHUKA. BTOPOM M TpPEeTHMl NPU3HAKU
paBEHCTBA TPEYTOJbHUKOB. 3a7aui Ha IOCTPOCHHUE.

IMapamienbubie npsivble (13 wyacoB) Ilpu3Haku mapauIeIbHOCTH JABYX MPSIMBIX. AKCHOMa
HapasieNbHbIX MPSMBIX.

CooTHOIIEHUsI MeXAY CTOPOHAMH W Yyrjamm TtpeyroibHuka (18 wyacoB) Cymma yrioB
TpeyroiabHuKka. (COOTHOIIEHHS MEXIy CTOPOHAMH U yrjaamMu TpeyronbHuka. IIpsimoyrosbHbie
TpeyroiabHUKU. [locTpoeHne TpeyroapHuKa 0 TPEM DJIEMEHTAM.

IMoBTopenue. Pemenne 3ana4u (10 yacoB) CMexHBIE U BEPTHKAIbHBIC YIIIbI, HX cBoiicTBa [Ipu3Haku
paBEHCTBA TPEYrOJIbHUKOB. Menanbl, OMCCEKTPUCHL U BBICOTHI TPEYrojibHUKA. PaBHOOEpEeHHBII
TPEYTrOJIbHHUK U €r0 CBOMCTBA. [Ipu3HaKu U cBOMCTBA MapalIeIbHOCTH NPSAMBIX. COOTHOIIEHUS MEXAY
CTOPOHAMH U YIVIAMU TPEYTOJbHUKA. [IpIMOYroabHBIN TPEYTrOJIbHUK U €70 CBOMCTBA

8 kiacc

Yeroipéxyroabuuku (14 yacoB) Muoroyronsauku. [lapamnenorpamMm u tpanenus. [IpsMoyroabHuK,
poMO, KBapar.

Inomans (14 yacoB) Teopema [ludaropa. [Tnomranu napannenorpaMma, TpEyroJibHAUKA U TPaneIuu.
[Tmomags MHOTOYTOJIbHUKA

IMoxooHbIe TpeyroabHuku (19 yacoB) OnpenencHue MOAO0OHBIX TPEYToJbHUKOB. [Ipu3HaKu mogoous
TpeyrojabHUKOB. [IpuMeHeHne nmogoous K J0Ka3aTelbCTBY TEOpEeM U pelieHuto 3a1ady. COOTHOLICHHS
MEXIAY CTOPOHAMH U YIJIAMHU IIPSAMOYT'OJIBHOIO TPEYTroJIbHUKA

Oxpyxnoctn(17 yacoB) KacarenbHas k OKpy>XHOCTH. L{eHTpanbHbIe 1 BIUCAHHBIEC YIIIbL. YeThIpe
3aMeyaTeNbHble TOUKH TPEYrojbHUKA. BrincaHHas u onucaHHasi OKPYXHOCTH.



IloBTOopenue. Pemenue 3agau (4 yaca). Yerbipéxyronbuuku. [Inomane. [1o1o0HBIE TPEYTONBHUKH.
OKpYX HOCTb.

9 kaacc

BekTopsnl (8 yacoB) [lonsarue BekTopa. CioKeHHE U BEIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
qucio. [IpumeHeHne BEKTOPOB K PELICHUIO 3a/1a4.

Meton koopaunar (10 uwacoB) Koopaunatel BekTopa. IIpocteiiime 3agaum B KOOpAMHATAX.
VYpaBHEHUS OKPYKHOCTH U IPSIMOM.

CooTHOLIEHHUSI MeKIY CTOPOHAMM M yrjiaMu TpeyrojbHuka (11 yacoB). CxajsipHOE NpOU3BEICHUE
BEKTOpOB. CHHYC, KOCHHYC, TaHI'€HC, KOTaHreHc yria. CkajasipHOE€ MpPOU3BEACHUE BEKTOPOB.
COOTHOILIEHUS MKy CTOPOHAMH U YIJIAMH TPEYTOJbHUKA.

JliMHa OKPY:KHOCTHL M Iulomaab Kpyra (12 uyacoB) IlpaBuibHble MHOrOYrojdbHUKHW. JlyiMHa
OKPYXKHOCTH U ILTOWIAAb KpyTa.

JABuskenus (8 yacos) [lonstue nuxenus. [lapanienbHbiil mepeHOC U TOBOPOT.

Hauvanbuble cBegenuss u3 crepeomerpum (8 uyacoB) MuororpanHuku. Tema U TMOBEPXHOCTH
BpaIICHUSI.

O0 akcnomax miIaHuMeTpuu (2 yaca). AKCMOMBI T€OMETPUU

IToBTOopenne. Pemenune 3agau (9 uyacoB) TpeyronpHuk. OKpyXHOCTb. UYeTbIPEXYTrOJbHUKHU.
[Tnomanu ¢uryp. Bextopsl. [Ipu3Haku mogodust TpeyroiabHUKOB. Perienne TpeyroibHUKOB.



Tematuyeckoe nnaHMpoBsaHue:

Kimacc 7

Paznen

Kon-Bo yacoB

Temnbl

Kon-Bo yacos

OCHOBHBIE BHIIBI JESTETFHOCTH 00yYarOIINXCS
(Ha ypoBHE YHUBEPCAIBHBIX YUCOHBIX JCHCTBHIA)

HauansHbie TeomeTpuieckne 10 [Ipsimast u otpe3ok. JIyd u 1 OOBACHATH, YTO TaKoe OTPE30K, Iyd, Yroi, Kakue (HUTYyphl
CBEJICHUS yroia Ha3bIBAIOTCS] PAaBHBIMH, KaK CPAaBHUBAIOTCSI U U3MEPSIOTCS OTPE3KHU U
CpaBHEHHE OTPE3KOB U 1 yIibl, YTO TaKoe Ipagyc M TpagycHas Mepa YIyla, Kako yroi
YIJI0B Ha3bIBACTCS MPSMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTBIM, YTO TaKOE
H3mepeHune oTpe3KoB. 5 cepeArHa OTpe3Ka M OMCCEeKTpHca Yria, Kakue yIiibl Ha3bIBalOTCS
M3Mepenne yrios CMEKHBIMH M KaKM€ BEPTUKIbHBIMH;, (OPMYIUpPOBATH U
HCpHCHI[I/IKyHﬂpHI)IC 1 O6OCHOBLIBaTB YTBCPKACHUA 0o CBOMCTBax CMECIKHBIX u
psAMEbIE BEPTUKAIbHBIX YIJIOB; OOBSCHITH, Kakue MpPsIMbIC HA3bIBAIOTCA
Pemenue 3amau 1 MEPIICHANKY IS PHBIMU; ¢opmynupoBaTb U OOOCHOBBIBAaTbH
KontponbHas padoTa Nel 1 YTBEPKJIEHUE O CBOWCTBE [BYX IpPSAMBIX, NEPHEHAUKYJSIPHBIX K
TpeThell; M300pakaTh W paclio3HaBaTh YyKa3aHHbIE MPOCTEHUIIHE
¢urypel Ha 4epTexax; pemarb 3adadd, CBS3aHHBIE C OSTHMHU
npocTedimumu Gurypamu
TpeyrosbHUKN 17 IlepBblil npu3HaK 3 OOBsiCHATD, Kakas GUrypa Ha3bpIBaeTCs TPEYrOJIbHUKOM, YTO TaKOE
PaBeHCTBA TPEYTOJbHUKOB BEPIUMHBI, CTOPOHBI, YIJIBI M IEPUMETP TPEYroJbHUKA, KaKou
Menuanbl, OUCCEKTpUCHI U | 3 TPEYTOJIBHUK Ha3bIBAETCSA paBHOOEIPEHHBIM u KaKoii
BBICOTBI TPCYTOJIbHHUKA PaBHOCTOPOHHUM, KaKWE€ TPCYIrOJIbHUKNW HA3bIBAIOTCA PABHBIMU,
Bropoii u Tpetuit npuszHaku | 5 n300paxxaTh M PACO3HABaTh HAa YEpTEkax TPEYroJbHUKA M HX
pPaBEHCTBA TPEYTOJILHUKOB 3JIEMEHTHI; (OPMYIHPOBATh M JIOKAa3bIBaTh TEOPEMBI O IpPU3HAKaX
3a)1aq1/1 Ha IIOCTPOCHUE 3 PaBCHCTBaA TPEYTrOJIbHUKOB; 06’b$ICH$ITL, qTo HA3bIBACTCSA
Pemenne 3amau 2 MEePIEHANKYISIPOM, TMPOBEAEHHBIM W3 JIAHHOW TOYKHM K JaHHOM
KonTponbHas pabora Ne2 1 npsMoii;  ¢opmyiaupoBaTb M JIOKa3blBaTh  TEOPEMY O
MEPHIEHINKYISIpEe K TNPSAMOH; OOBSACHITH, Kakue OTPE3KU

HAa3BIBAIOTCS MEIUAHOW, OMCCEKTPHUCON M BBICOTOM TPEYTOIHHUKA;
(dbopMynmupoBaTh W JIOKa3bIBaTh  TEOPEMBI O  CBOMCTBax
paBHOOEIPEHHOTO TPEYroJbHUKA; pPellaTh 3ajadd, CBSA3aHHBIC C
NMpU3HAKaMU  PaBEHCTBA  TPEYrOJbHUKOB U  CBOMCTBAMH
paBHOOEPEHHOTO TPEYTrOJIbHUKA;, (OPMYIUPOBATH OINpENeICHUE




OKPY)XKHOCTH;, OOBSACHATh, UYTO TakKOe IICHTP, paauyc, Xoplua |
JIMAMETP OKPY)KHOCTH; PeliaTh MPOCTEHINNE 3a7a4 Ha MIOCTPOCHHE
(moctpoeHue yria, paBHOTO JAHHOMY, IOCTPOCHHUE OHMCCEKTPHUCHI
yria, TOCTPOCHHE TMEPICHIUKYIAPHBIX TMPSMBIX, IMOCTPOCHHE
cepenuHBl OTpe3ka) W 0Ooiee CIOXKHBIE 3aJadd, HWCIOJIB3YIOIINe
yKa3aHHbIC MPOCTEUIINE; COMOCTABISATh MONYYCHHBIA PE3ylbTaT C
YCIIOBUEM 3aJ1a4M; aHATM3UPOBATh BO3MOXKHEIC CITydau

HapannenLHme MpAMBIC 13 HpI/I3HaKI/I napauiCaIbHOCTH 4 (I)OpMYJ'II/IpOBaTL OMpEACIICHUC NMapaJlJICJIbHBIX IIPAMBIX; 00BACHATD
JABYX IPSAMBIX C TIOMOIIBIO  PHUCYHKA, KaKue  yTJibl, 06pa3OBaHHBIe Ipu
Axcrnoma napaJiICJIbHbIX 6 NEPECEYCHUU OBYX TIPAMBIX cexymeﬁ, Ha3bIBAIOTCA HAKPECT
IMPAMBIX JIC)KAIUMH, KaKU€ OJHOCTOPOHHHMMH M KaKHWE COOTBETCTBCHHLIMU,
Peienue 3aJ1a4 2 (I)OpMynPIpOBaTI; 1 OOKa3bIBaTb TCOPEMBI, BbIpaXKarOIUE IPU3HAKU
KOHTpOJ‘ILHaSI pa60Ta No3 1 napalyiCIbHOCTH ABYX HPAMBIX; O6T>HCH5{TL, YTO TaKO€ aKCHOMBI
reoOMCTpUM M KaKHU€ AaKCUOMBI YK€ HCIOJb30BAJIMCE PAHCE,
q)OpMy.HI/IpOBaTB AKCUOMY IapaJuUICIbHBIX IIPAMBIX W BbIBOAHWTDH
CIICACTBUA U3 Heé; Q)OpMYJ'II/IPOBaTB U J0Ka3bIBaTb TEOPEMBI O
CBOMCTBax napauiCjabHbIX  HNPAMBIX, 06paTHI)IC TeoOpeMaM O
IMpU3HaKax IMapajlyICJIbHOCTHU, CBA3AHHBIX C HAKPECT JICKAIIHUMU,
COOTBETCTBEHHBIMU W OJHOCTOPOHHUMHU YyIJIaMHU, B CBA3U C 3TUM
06’b$ICH$ITL, YTO TaKO€ YCJIIOBHE U 3aKIIOUYCHHUE TCOPEMBI, KaKas
TEOpEMa Ha3bIBACTCHA 06paTHOI>'I 10 OTHOICHHIO K I[aHHOﬁ TEOpEMCE;
06’b$ICH$ITL, B 4€M 3aKjJoyaeTcs METOJI JIOKa3aTelabCTBa OT
IIPOTUBHOT'O: (I)OpMyJ'II/IpOBaTB 1 OOKa3bIBaTb TCOPEMBI 00 yriax €
COOTBETCTBCHHO TnapaJuyi€JIIbHbIMA u NEPNCHANKYIIAPHBIMU
CTOpOHaMH; NPHUBOAUTE IPUMEPHLI HUCIIOJIB30BAHUA 3TOTO METOJA,
peuiatb 3aJa4v Ha BBIYHUCIICHHUE, J0Ka3aTCJIbCTBO M IMOCTPOCHUE,
CBA3aHHBIC C NTapaJlJICJIbHBIMU MTPSAMBIMU
CooTHO1IEHHS MCXKOY 18 CyMMa yTJ10B 2 (DOpMyJII/IpOBaTI) U JO0Ka3bIBaTb TCOPEMY O CyMME YIJIOB
CTOpOHaMH " yriiaMu TPCYroJibHUKa TPCYroJibHUKa H e€ CIIeJCTBHME O BHEIIHEM yrie TpeyroJjbHHKa,
TPECYroJibHUKa CooTHONIEHUS MCKOY 3 MIpOBOJUTH KJ'IaCCI/I(i)I/IKaLII/IIO TPCYroJIbHUKOB 110 yriiam;
CTOpPOHaMH U yriiaMu (1)OpMyHI/IpOBaTB U O0Ka3bIBaTb TECOPEMY O COOTHOHMICHHAX MEXIY
TPEYroJibHUKa CTOpOHaMM W yrilaMu TpEYyrojlbHUKa (HpSIMoe u 06paTH06
KOHTpOJ'ILHa}I pa60Ta Ne 4 1 yTBCp)K,Z[CHI/ISI) n CICACTBUA U3 Heé, TCOPEMY O HCPABCHCTBC
HpHMoyFOJ'IBHHG 4 TPEYroJIbHUKA, @OpMyHHpOBaTL U OO0Ka3pIBaTb TEOPEMBI O
TPEYTroJIbHUKHN CBOMCTBAX OpsAMOYTOJIBHBIX  TPEYTrOJIbHUKOB (HpﬂMOyFOHLHBIP'I
HOCTpOGHI/Ie TPEYroJbHUKA 5 TPEYroJIbHUK C YIJIOM 300, MPpU3HAKKU PABCHCTBA MNPAMOYIOJIBHBIX

110 TPEM DIIEMEHTAM

TPEYroJbHUKOB); (OPMYJIUPOBATH ONPEAEICHUs] PACCTOSIHUS OT




Pemenue 3agau

KonTtpomnsaas padora Ne5

TOYKHU JI0 TPSIMOU, PACCTOSIHUSI MEXKAY MapauIeIbHBIMU HPSIMBIMU;
pemaTh 3amadd Ha BBEIYHCICHUSA, OKa3aTelbCTBO W ITOCTPOCHHUE,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXIYy CTOPOHAMU U yIiaMu
TPEYTOJIbHUKA U PACCTOSHHUEM MEXIy MapaUIeIbHBIMU MPSMBIMHU,
pu HEOOXOIMMOCTH MIPOBOJIUTH 1o X0y  pelIeHHs
JIOTMOJIHUTEIbHBIE [IOCTPOCHUS, COTOCTABIATH ITOJYYIECHHBIH
pe3yapTaT C YCIOBHEM 3aJadd, B 3aJadax Ha IOCTPOCHHE
HCCIIE0BATH BO3MOJKHEIE CITydan

[ToBTOpenue. Pemenue 3amaq 10 CMeXHBIC M BEPTHKATHHBIC n300pakaTh W paclO3HaBaTh yKa3aHHBIE MpocTeiine GUrypbl Ha
YTIIBI, X CBOMCTBA yepTexkax, pemaTh 3aJadd, CBS3aHHBIE C ATHMH TPOCTEHIIIHNMH
[Tpu3Haku paBeHCTBa (urypamu; pemaTh 3aayM, CBA3aHHBIC C NPU3HAKAMH PAaBCHCTBA U
TPEYTOJIHHUKOB CBOWMCTBaMH pPaBHOOCIPEHHOTO TPEYTOJBHUKA; OOBICHATH, KaKWe
MenuaHbl, OUCCEKTPUCHI U OTPE3KH HA3BIBAIOTCS MEIWAHOW, OWCCeKTPUCOH U  BBICOTOM
BBICOTBI TPCYT'OJIbHHUKA TPECYroJIbHUKA, peuiaTtb 3aJa4u, CBs3aHHbIC C IIpU3HaKaMMn
PaBHOOGIpEHHBII PaBEHCTBA U CBOMCTBAMH PaBHOOCIPEHHOTO TPEYrOJIbHUKA; peliaTh
TPEYTOJBHUK H €r0 3alayil Ha TPUMEHEHHWE MPHU3HAKOB W CBOWCTB TapaJuIeIbHBIX
CBOICTBA. IpAMBIX; pellaTb 3ada4ud Ha BbIYHUCIICHUSA, [OJOKa3aTCIbCTBO,
IIpu3HaKu U CBOMCTBA CBA3aHHBIE C COOTHOLICHUSMU MEXIY CTOPOHAMHU U yIJlaMU
NapauIebHOCTH TIPSIMBIX TPEYTOIbHHUKA; pellaTh 3afadd Ha BBIYMCIEHHS, JOKa3aTeIbCTBO,
COOTHOIICHHUS MEXTY CBS3aHHBIE C COOTHOUICHHUSMH MEXAYy CTOPOHAMU W YTIIaMHu
CTOPOHAMH U yrIaMH MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
TPEYroabHUKA.
IIpssMOyroJIbHBII
TPEYTOIBHHK U €ro
CBOMCTBA

Kiace 8

YeThIp€XyTrolbHUKA 14 MHOroyrojabsHUKI OOBSCHATH, YTO TAKOE JIOMaHas, MHOTOYTOJbHUK, €0 BEpPIIUHBI,
[apamnenorpamm u CMEXHbBIE CTOPOHBI, TUAroOHalM, W300pakaTh W pPacIO3HABaTh
Tpanenus MHOTOYTOJIbHHKH Ha 4YepTexkaX; IO0Ka3blBaTh JJIEMEHTh MHOTO
[IpsiMOyroibHUK, pOMO, YrOJIbHHKA, €ro  BHYTPEHHIOK W  BHEIIHIOK  00acTu;
KBaJipaT (opMynmupoBaTh  OMpeNelIeHHE  BBIIYKIOTO  MHOTOYT'OJbHUKA;

Pemenne 3agau

KonrponbHas padota Nel

n300paxkatb WM pPAaclo3HaBaTh  BBINYKJIBIE W HEBHIMYKIIbIC
MHOTOYTOJIbHUKH; (hOPMYIIUPOBATh W JOKa3bIBATh YTBEPIKACHUS O
CYMMC€ YIJIOB BBIITYKJIOI'O MHOI'OYTOJIbBHUKA U CYMME €I0 BHCHIHHX
YTJI0B; OOBSCHSTH, KAKUE CTOPOHBI (BEPIIMHBI) YETHIPEXYTOIEHUKA
HA3bIBAIOTCSl TIPOTHUBOIIOIIOKHBIMK;, (OPMYITUPOBATH OIPEEIICHUS
rapajuiejiorpaMma, TpaneIyy, paBHOOESIPEHHOW U TPSIMOYTOIHHOU




Tpamenuid, NpAMOYTOJbHMKA, pomMOa, KBaapara, H300paxarh H
pacmo3HaBaTh 3TH  YETBIPEXYTOJIbHHMKH;  (HOPMYIMPOBaTh |
JIOKa3bIBaTh YTBEPXKICHUsI 00 MX CBOMCTBAaX M MpU3HAKaX; peuath
3aJa4d Ha BBIYMCIICHHE, TOKA3aTEIbCTBO M MOCTPOCHHUE, CBSI3aHHBIC
C 3TUMH BHIAMH YETHIPEXYTOJIbHUKOB; OOBIACHATH, KAKHE ABE TOUKU
Ha3bIBAIOTCS CUMMETPHUYHBIMH OTHOCHTENIBHO HPsAMOW (TOYKH), B
KakoM cilyyae (urypa Ha3bIBaeTCSi CUMMETPUYHOW OTHOCHTEIBLHO
OpsMOi (TOYKHM) M YTO Takoe ochb (LEHTP) CHUMMETPHH (UTYPBI;
MIPUBOJUTH MPUMEPHI QUTYp, 00JIaAAIONIUX O0CEBOH (IIEHTPAIbHOM)
CUMMETpPHEH, a TaKXKe IIPUMEPHI OCEBOU U LICHTPAaIbHOW CUMMETPUI
B OKpYXarolIei Hac 00CTaHOBKe

[Tnomane 14 [1nomane MHOTOYTONIEHUKA | 2 OOBACHATH, KaK TMPOU3BOAUTCS U3MEPEHHE IUIOMAAed MHOTO
[Tnomanu 6 YrOJIbHUKOB, KAKUE€ MHOTOYT'OJIbHUKU Ha3bIBAIOTCS PABHOBEIMKUMHU
napajuiesorpaMmma, U KaKhe paBHOCOCTABICHHBIMH; (QOPMYIUPOBATh OCHOBHBIC
TPEYroJbHUKA U TPANICIIH CBOWCTBa IUIOMANEH W BBIBOAWTH C MX IOMOIIBIO (opMyIBI
Teopema [lucaropa 3 IJIoIWaaed MNpsSMOYroJIbHHKA, NapajulesiorpaMMa, TpPEYroJbHUKA,
Permrenue 3amau 2 Tparnenuu; GopMyIUpOBaTh U J0Ka3bIBaTh TEOPEMY 00 OTHOIICHUH
KOHTpOJ'H)HaSl pa60Ta No2 1 IJIOIIAI  TPEYTrOJbHUKOB, MMEIOMMX 10 PaBHOMY YTy,

(hopmynmpoBaThs U nOKa3bBaTh TeopeMy lludaropa n oOparHyro ei;
BbIBOAUTH (popMyiy I'epoHa 1uis miomiagu TpeyrojbHUKA; perarh
3aladyl  Ha BBIYHCIEHHE M JIOKA3aTeNbCTBO, CBS3aHHBIE C
(hopmynamu mmomazaei u reopemoii [ludaropa

[TonoGHBIE TPEYTrOTBHUKH 19 Onpenenenue nogo0HBIX 2 OOBsCHATH MIOHSTHE MIPONIOPLUOHAIBHOCTH OTPE3KOB;
TPEYTOJIHHUKOB dbopMynupoBaTh  ONpEAETCHUs TMOJOOHBIX TPEYroJbHHKOB U
[TpusHaku moa00us 5 ko3 uIrenTa noo0us; GopMyaIUpoOBaTh U JOKA3bIBATh TCOPEMBI:
TPEYroJbHUKOB 00 OTHOILIEHWUH IJIOMIAZe MOAOOHBIX TPEYrOJbHUKOB, O MPU3HAKaX
KonrtpoubHas padora Ne3 1 MOJIOOMSI TPEYTOJIBHUKOB, O CpeIHEW JMHHU TpPEYrojbHUKA, O
HpI/IMeHeHI/Ie Oa00Us K 7 epeceYeHun MeJIUaH TpPEYrojibHUKa, O IIPONOPLIHOHAIBHBIX
JTIOKA3aTeNIbCTBY TEOPEM U OTpe3Kax B HPSAMOYTOJBHOM TPEYrOJbHUKE; OOBSCHATBH, YTO TaKOE
PELIECHHUIO 3a/1a MeToA 1mono0us B 3a/a4ax Ha HMOCTPOCHHUE, U IPUBOJUTH MPUMEPHI
COOTHOIICHUS MEXLY 3 MIPUMEHEHHUSI 3TOTO METOJa; OOBACHATH, KaK MOXKHO HCIIOJIb30BaTh
CTOPOHAaMH H yTiIaMHu CBOWCTBA MOJJOOHBIX TPEYTOJHLHUKOB B U3MEPUTENLHBIX PadOTax Ha
TIPSIMOYTOJIBHOTO MECTHOCTH; OOBSICHATb, Kak BBECTH MOHATHE NOAOOMA JIs
TPeyronbLHUKa MpOW3BONIBHBIX  (uryp;  GopMymupoBaTh  ONpEACICHHE |
KoHTpoubHas pabota N4 1 WJUTIOCTPUPOBATh MOHITHSA CHHYCa, KOCHHYCa M TaHT€HCAa OCTPOTO

yriiza  OpsAMOYTOJIBHOIO  TPCYrOJIbHUKA, BBIBOJIUTH OCHOBHOC
TPUTOHOMCTPHUYICCKOC TOXKACCTBO M 3HAYCHUA CHMHYCA, KOCMHYCA U




TanreHca ang yrinos 30°, 45°, 60°; pemaTs 3amayu, CBA3aHHBIC C
momobueM  TPEyrolbHWKOB,  [UISl  BBIYMCICHHUS  3HAYCHHH
TPUTOHOMETPUYECCKUX (PYHKIMHA UCIOIb30BATh KOMIIBIOTCPHBIC
TPOTpaMMBbI

OKpy>X)HOCTh

17

KacarensHas k
OKPYKHOCTH

HccnenoBare B3aWMHOE PACHOJIOKEHHE MNPSMONM M OKPYXKHOCTU;
(hopMynmupoBaTh ompezeNeHHe KacaTeNbHOM K  OKPYXKHOCTH;

LenTpanbubie u
BIMCAHHBIC YTJIbI

(I)OpMYJ'H/IpOBaTI: " JO0Ka3bIBaTb TCOPEMEL: O CBOICTBE KaC&TeJ’ILHOﬁ,
O IIPU3HAKE KaCﬁTeHBHOﬁ, 00 OTpPE3Kax KaCaTCIIbHBIX, HpOBeI{éHHI)IX

UYeTbipe 3amMeuaTebHbIE
TOYKH TPEYTOJBHHKA

13 OIHOU TOYKM; (HOPMYIHPOBATH MOHATHUS LEHTPAIBHOIO YyIJIA U
IPagyCHOM MepbI IyTU OKPYKHOCTH; (POPMYIUPOBATh U JOKA3bIBATh

Brucannas u onucanHast
OKPYKHOCTH

TEOpEeMBl: O BIHCAaHHOM yIJe, O TMPOU3BEACHHUH OTPE3KOB
MepeceKaroIuxcs Xopa; GpopMyarpoBaTs M 1OKa3bIBaThb TEOPEMBI,

Pemenue 3amau

CBsA3aHHBIC C 3aME€YaTCIbHbIMU TOYKaMU TpPEYTOJIbHUKA: O

Kontponsnas padora Ne5

OMCCEeKTpUCE yIia U, KaK CIEACTBHE, O MepeceYeHHH OMCCEKTPHUC
TPEYroJbHHUKA; O CEPEIUHHOM MEpHEHAUKYISIpe K OTPe3Ky M, Kak
CIEACTBHE, O IIEPECEUCHUU CEPEIUHHBIX MEPIECHIUKYIISIPOB K
CTOPOHaM TpPEYTOJIbHUKA; O TEepPecedYeHUH BBICOT TPEYrOJIbHUKA,
(hopMyMpoOBaTh  ONpEACICHHS OKPY)KHOCTEH, BIHCAHHOW B
MHOTOYTOJBHUK W ONHCAaHHOM  OKOJO  MHOTOYTOJbHHUKA;
dbopMynmupoBaTh ¥ JIOKa3bIBaTb TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAaHHON B TPEYTOJBbHHUK; 00 OKpPY)XKHOCTH, OIMCAaHHOH OKOJIO
TPEYTOJIbHUKA; O CBOICTBE CTOPOH ONKUCAHHOTO YETHIPEXYTOJIbHUKA;
O CBOMCTBE YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHUKA; PEIIATh 3aJa4u
Ha BBIYHCIIEHUE, JIOKA3aTENIbCTBO M IIOCTPOCHHE, CBS3aHHBIE C
OKPY>KHOCTBIO, BITMCAHHBIMH ¥ ONHMCAHHBIMH TPEYTOJbHUKAMHU U
YeTHIPEXYTONPHUKAMH; HCCIEeNOBaTh CBOWCTBA KOH(UTypaIuii,
CBA3aHHBIX C OKpPY)XHOCTBIO, C IIOMOIIbIO KOMIIBIOTEPHBIX
porpamMm

HOBTOpeHI/IC. Pemrenne 3aga4

YeTpIpEXYTONbHUKU

Pemars 3aaduid Ha BBIYHUCIICHUC, JOKA3aTCJILCTBO W IMOCTPOCHUC,

ITnomans

CBA3aHHBIC C I'IbeI:Ipéxyl"O.]'ILHI/IKaMI/I; peuiaTth 3aJa4 Ha BbIYHUCIICHUC

[TogoOHbBIE TPEYTOIBLHUKH

Y IOKa3aTeIbCTBO, CBA3aHHBIE ¢ (DOpMyJIaMu TUIOIIAeH U TeOpEMON

OKpy>KHOCTb.

Rk

[Mudaropa;  pemats  3agadd, CBs3aHHBIE C  M[OJ00HEM
TPEyroJbHUKOB; pelaTh 3a/1a4i Ha BHIYMCIIEHHUE, JOKAa3aTEIbCTBO U
MOCTPOCHUE, CBSI3aHHBIE C OKPYXHOCTBIO, BIIMCAHHBIMHA H
OIMCAHHBIMU TPEYTOJILHUKAMHU M YeThIPEXYTOJIbHUKAMHU.

Kiacc 9

BexTops!

| TlonsTre BexTOpa

| q)OpMy.]'II/IpOBaTL ONpeACJICHUA W  HWIUIFOCTPHUPOBATH  MOHATUA




CrnoxeHne U BEIYUTaHHE
BEKTOPOB

YMHOXEHHE BEKTOpa Ha
yucino. [lpumenenue
BEKTOPOB K PEUICHHIO 33149

BEKTOpa, €ro JUIMHBI, KOJUTMHEAPHBIX M PAaBHBIX BEKTOPOB;
MOTHUBUPOBATh BBEJEHHUE TMOHATUN MW JEHCTBUM, CBA3AHHBIX C
BEKTOPaMU, COOTBETCTBYIOIIUMH TPUMEPaMH, OTHOCSIIUMHCS K
(bU3MYECKUM BEKTOPHBIM BEIMYMHAM; TPUMEHITh BEKTOPHI U
NEeHCTBUS HAJ HUMH TIPH PEIICHUH T€OMETPUICCKUX 3a1ad

Merton koopauHaT 10 KoopanHats! BekTopa OOBSICHATH W WUTIOCTPUPOBATH TOHSTHUS TPSIMOYTOJIBHONW CHCTEMBI
I[Npocreiimme 3aga4un B KOOpJAWHAT, KOOPAWHAT TOYKH M KOOPAUHAT BEKTOPA; BHIBOJAHUTH U
KOOpJAWHATaX HCTONB30BaTh MPU PEeUICHUH 33134 (GOPMYIbl KOOPIUHAT CEPEANHBI
YpaBHEHHST OKPYKHOCTH U OTpe3Ka, JUIMHBI BEKTOpA, PACCTOSHUS MEXKIY ABYMS TOYKAMH,
npAMoi ypaBHEHHS OKPY>KHOCTH H TIPSIMOI
Pemenue 3agau
KonrtponbHas pabota Nel
CoOTHOIIEHUS MEXKIY 11 CuHyc, KOCHHYC, TaHT€HC, dopMynupoBaTh M WUTIOCTPUPOBATH  OIpPENCNCHUsT CHHYcCA,
CTOPOHAMHU U yIJIaMU KOTaHI'€HC yIJia KOCHHYCa, TaHI€Hca U KoTaHreHca yrioB oT 0 mo 180°; BeIBOAUTH
TpeyronpHuKa. CKalsipHOe CooTHOIICHHS MEXTY OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO M (HOPMYIIBI
MPOU3BEICHIE BEKTOPOB CTOpPOHAMH U yTJIaMHu NpUBEACHUS; POPMYIUPOBATh U JOKA3bIBATH TEOPEMBI CHHYCOB U
TPEyroJbHHUKA KOCHHYCOB, NPUMEHSATh WX TIPU PEIICHUH TPEYTOJIbHUKOB;
CkaisipHO€ TIPOM3BEICHUE OOBSCHATH, KaK HMCHOJB3YIOTCS TPHUTOHOMETpUYECKHe (HOpMyIBl B
BEKTOPOB U3MEPUTEIbHBIX ~ paboTax Ha  MECTHOCTH;  (HOPMYJIHUPOBATH
Pemenue 3a1a4 OTIpEJICIICHHS YTIIa MEXKy BEKTOPAMHU U CKAJISIPHOTO MPOU3BEACHUS
KonTtponbHas pabora Ne2 BEKTOPOB; BBIBOIUTH (HOPMYJIy CKAJSIPHOTO NMPOHM3BEACHUS depes3
KOOPJIMHATBI ~ BEKTOpOB;  (OpPMYJIHpOBaTh M  OOOCHOBBHIBATH
VTBEpP)KIACHWE O  CBOMCTBaX  CKAISIPHOTO  NPOU3BEJICHUS;
UCIIONIb30BaTh CKAJSIPHOE MPOW3BEICHHE BEKTOPOB IPH PEIICHUH
3ama4y
JlnuHa OKpY»KHOCTb W Iiomans | 12 [MpaBunbHBIC DopMynUpoBaTh ONpeAeieHNe TPAaBHUILHOIO MHOTOYTOJBHUKA;
Kpyra MHOT'OYTOJIbHUKH dbopMynupoBaTh ¥ JIOKa3blBaTh TeOpeMbl 00 OKpPYKHOCTSIX,
JlnHa OKPY>KHOCTH U OIMCAaHHOW OKOJIO MPaBHJIBHOTO MHOTOYTOJBHHKA M BIMCAHHOW B
TJIOIAAb Kpyra HETr0; BBHIBOJAHWTH W HCIOJNB30BaTh (OPMYIBI IS BBIYUCICHUS
Pemrenue 3amau TUTOIIAIM TPABUIILHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI M pajmnyca
KonTposbHas pabota Ne3 BIIMCAHHOW OKPYXXHOCTH; pelIaTh 3aayd  Ha TOCTPOEHHE
MPaBUWIBHBIX MHOTOYTOJBHUKOB, OOBSCHATH HOHSATHSA JUIMHBI
OKPY)KHOCTH ¥ TUIOMAM KPyra;  BBIBOAUTH (OPMYJBI ISt
BBIYMCIICHHS JJIMHBI OKPYKHOCTH U JUIMHBI TYTH, IUIOMIAIN Kpyra 1
IUIOIIAAN KPYTrOBOTO CEKTOpa; NPUMEHATh 3TH (opMyssl Hpu
peleHH 3a1a4
JBmxeHuns 8 [lonsiTHe ABMKEHUS OOBSICHSTB, UTO TaAKOE OTOOPAKEHHE TNIOCKOCTH Ha ce0sl U B KAKOM




Clly4ae OHO HAa3bIBACTCS JBMXKCHUEM IUIOCKOCTH;, OOBSACHSTH, UTO
TaKOe 0CeBas CHMMETPHS, [IEHTPaJIbHasi CAMMETPHSI, TTapayIebHbIH
MIEPEHOC M TMOBOPOT; OOOCHOBEIBATh, YTO OTH OTOOpPaKCHHUS
IUIOCKOCTH Ha Ce0sl SBISIOTCS JIBUKCHHUSIMU; OOBICHATH, KaKOBa
CBS3b MEXIY IBIKCHUSMH W HAJIOXKEHUSMHU; WILTIOCTPUPOBATH
OCHOBHBIC BHIbl JBIDKEHHW, B TOM UYHCIE€ C IIOMOIIBIO
KOMITBIOTEPHBIX MPOTrpaMM

HauanbHble cBeICHUS U3
CTepeoMeTpHU

OOBSCHATH, YTO TAKOE MHOTOTPAHHUK, €r0 I'paHu, pé0pa, BEPIIUHBI,
JIMarOHAIM, KAKOW MHOTOTPAHHHWK HA3bIBACTCS BBITYKIBIM, YTO
TAaKOe N-yroibHas mpu3Ma, e€ OCHOBaHUs, OOKOBBIC TpaHH H
OOKOBBIC pEOpa, Kakas NpHU3Ma Ha3bIBACTCSA MPSAMOW M Kakas
HAKJIOHHOM, YTO TaKOE BHICOTA MPU3MBI, KakKas NMpH3Ma Ha3bIBaeTCs
nmapajyieienuesIoM W KakoW  MapajuieNienunesl  Ha3blBaeTcs
OPSIMOYTOJIBHBIM; (POPMYITUPOBATH U OOOCHOBBIBATH YTBEPKACHUS O
CBOICTBE AMAaroHalieil mapajieienunena 1 0 KBaapare JUaroHald
MPSIMOYTOJILHOTO Tapalliesienuiena; OObACHITh, YTO TaKoe O0BEM
MHOTOTPaHHUKA; BBIBOAWTH (C TMoMoIIbi0 NpuHIuna Kapambepn)
(dhopmynry 00bEMa MPAMOYTOJNIBHOTO MapalIe/Cue/1a; OObICHATS,
Kakod MHOTOTPaHHUK Ha3bIBaCTCS MHUPAMUAON, 4YTO TakKoe
OCHOBaHHWE, BEpIIUHA, OOKOBBIC TPaHU, OOKOBbIC PEOpa M BHICOTA
mUupaMubl, Kakas MmupamMuia Ha3bIBACTCA HpaBHHBHOﬁ, YTO TaKO€
anoemMa TPaBWIBHOW MHPAMUABI, TPUBOIUTH (GOpMyTy 00bEMa
MUPAMUJIBL, OOBACHITH, KAKOE TENIO HA3BIBACTCS IUIIUHIPOM, YTO
TaKoe €ro OCh, BHICOTA, OCHOBAHUS, PaINyC, OOKOBasi MOBEPXHOCTD,
oOpasymoiiye, pa3BépTka OOKOBOW  IOBEPXHOCTH,  KAKUMH
(hopMynaMu BeIpaXKarOTCsS 00bEM U TUTONIAIh OOKOBOM MOBEPXHOCTH
ITUHIPA; OOBSCHATh, KAKOE TEJIO0 Ha3bIBaeTCS KOHYCOM, YTO TaKoe
€ro OCh, BBICOTA, OCHOBaHHUE, OOKOBAsi MOBEPXHOCTh, 0Opa3ylolIne,
pa3BépTka  OOKOBOW  IOBEPXHOCTH, KakuMu  (Qopmyramu
BBIpQXKAIOTCS O00BEM KOHyCa W IUIOIIAIh OOKOBOW ITOBEPXHOCTH;
O0OBSACHSITH, KaKasi TIOBEPXHOCTh Ha3bIBAeTCsl Cepoil W Kakoe Tejo
Ha3bIBAETCS MIAPOM, YTO TAKOE paguyc W Aauamerp cdepsl (1mapa),
KakuMH (popMyliaMu BBIpaKaIOTCs 00BEM IIapa W Iiomanb chepsl;
n300paxkaTb M paclo3HaBaTh  HAa  PUCYHKAX  IPHU3MY,
napajuleNenune], TMpaMuay, HUINHIP, KOHYC, Iap

006 akcuomax TIaHUMCTPUHN

YMeTb hopMyIupoBaTh aKCHOMBI IJIAHUMETPUH

HOBTOpeHI/Ie. Pemrenne 3aga4

[NapannensHblil mepeHoc 1 | 3
IOBOPOT

Pemrenue 3agau 1
Kontponphas pabora Ne4d 1
MHOrorpaHHuKH 4
Tena u MoBepXHOCTH 4
BpaLIeHUs

AKCHOMBI IUTAHUMETPUHU 2
TpeyronbHUK 1

Pemars 3aJa4i Ha BBIYUCJIICHUC, NOKA3aTCJILCTBO M IMOCTPOCHUC,




OKpy>XHOCTh

CBA3aHHBIC C TPCYrOJIbHUKaMH, pPCIIaTh 3aJa4d Ha BbIYUCJIICHHC,

YUeThIpEXYTOIbHUKH

A0Ka3aTCJIbCTBO U IMOCTPOCHUEC, CBA3AHHEBIC C IIeTBIpéXyl"OJ'II:HI/IKaMI/I;

[Tnomanu dpuryp

peliaTth 3aJa4yd Ha BBIYUCICHUC M JOKA3aTCIbCTBO, CBA3AHHBIC C

BekTopsbl

¢dbopmynamu miomaned u Teopemoit Iludaropa; npumMeHATH

[Mpuznaku moxodus
TPEYTOJIbHUKOB.

S I

BEKTOPBl W ACWCTBUS HAJ HUMH TIPH PEIICHHH TeOMETPUYECKUX
3a/la4; pemiath 3a/Jadd, CBS3aHHBIE C TMOJ00MEM TpPEyroIbHUKOB;

PeuieHne TpeyrojpHUKOB

[3XY

peliaTth 3aJa4d Ha BBIYUCICHUEC, HOKA3aTCJIbBCTBO MW IMOCTPOCHHUC,

Ntoroas KOHTpOJIbHAS
pabota

[3XY

CBA3aHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMU U  OIIMCAHHBIMHA
TPEYroJIbHUKaMH1 U T-IeTpréXYTOJ'ILHI/IKa.MI/I.

O06o01aronui ypok mo
KypCy IUTaHUMETPHU

yuuTesied MaTeEMaTUKH, PU3UKU, TEXHOJIOTUH, U

COI'JTACOBAHO

[IpoTokou 3aceanuA
MeTOU4YeCcKOro oo’beJUHEHUS

nHpopmaTtuku u UKT MBOY COIIl Ne 29

oT

20__rogaNe1l

/

COI'JTACOBAHO

3aMecTuTeJb AupeKTopa no YBP
/

20 rojia
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