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IHosicHuTEeNLHAA 3ANIUCKA

PaGouas mporpamma y4eOHOTO Kypca 1o reoMeTpun Juis 9 kiacca pazpaboTaHa Ha OCHOBE

(enepabHOr0 KOMIOHEHTA FOCYAaPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIETo

oOpa3oBaHus 1o MaTemMatuke, «O03aTeIbHOI0 MUHUMYMa COAEP KaHUsI OCHOBHOTO OOIIETO

o0Opa3oBaHMs 10 MAaTEeMaTHKe» M aBTOPCKOM MmporpaMmsl o reometpun Atanacsina JI. C., Bxopsiei B
cOopHUK pabouux mporpamm «IIporpammel o011e00pa3oBaTenbHbIX yupexkaenuii: ['eomerpus, 7-9
KJ1acchl», coctaBuTelnb: T.A. Bypmuctpoa «lIporpaMmel 00111€00pa30BaTENbHBIX YUPEKICHUN:
I'eomerpus , 7-9 xnaccei».- M. [Ipocsemienue, 2020.

HopmaruBHOe obecnieueHue nporpaMmel:

1.

3akon P® 273-®3 or 29.12.2012r. «O6 obOpa3oBanuu B PD» (c u3MEHEHUAMU U
nononHeHusmu 2015-2016 r.r.).

[Tpukaz Muno6prayku P® ot 17.12.2010 N 1897 "OO6 yrBepkaeHuu ¢eaepaabHOTro
roCy/IapCTBEHHOr0 00pa30BaTEeNIbHOTO CTaHAapTa OCHOBHOTO 00mIero oOpa3oBaHus"
(3apeructpupoBano B Muntocte PO 01.02.2011 N 19644).

[Tpuxa3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 31.12.2015 Neo
1577 «O BHeceHMM M3MEHEHUN B (efepalbHBIIl TOCYAAPCTBEHHBIM 00pa3oBaTeNbHBIH
CTaHJapT OCHOBHOI'O OOIIEro 0Opa3oBaHUs, YTBEP)KICHHBIA NMpUKazoM MUHHUCTEPCTBA
obOpa3oBanuss u Haykm Poccuiickoit ®eneparuu ot 17 mekabps 2010 r. Ne 1897»
(BapeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937).

[Tpuxa3 MunucrepcrBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepanuu or 31 mapra
2014 r. Ne 253 «DenepalnbHblil mepeyeHb Y4eOHUKOB, pEKOMEHIOBAHHBIX (JIOMYIIEHHBIX )
K HCIIOJIb30BaHHIO B 00pa3oBaTEIbHOM Ipollecce B 00pa30BaTENIbHBIX YUPEKICHUSX,
peanu3yonmx o0pa3oBaTelbHbIE MPOrpPaMMbl  OOMIETO OOpa30BaHUS M HMEIOIIUX
TOCYIapCTBEHHYI0  aKKpeIuTanuioo» (C HU3MEHEHHSIMH, BHECEHHBIMU: MPHUKA30M
Muno6praayku Poccuu ot 8 uronst 2015 roga N 576; nmpukazom MunoOpuayku Poccuu
ot 28 nexabpst 2015 roga N 1529; npukazom MunoOpnayku Poccuu ot 26 ssHBaps 2016
rona N 38; npukazom Munoopuayku Poccun ot 21 anpens 2016 roga N 459);
[TporpamMmbl 0011e00pa30BaTeIbHbIX  YUPEKICHUM: I'eomerpusa, 7-9 kiacchl.
Cocrasutens bypmuctposa T. A. — M.: IIpocsemenue, 2020.

- OcHoBHas oOpa3oBareabHas MporpaMMa OCHOBHOTO o01iero oopazoanuss MKOY
baknymmHckas cpeHss mKosa
- YueOnsrit mman MKOY BaxmymuHckas cpennsis mkona Ha 2023 — 2024 yueOHBIN TO/I.

ABTopckast paGoudas mnporpamma, HCIoOJib3yeMasi Jjsi pa3paboTKu JaHHOM paloueit

IPOrpaMMbl, COOTBETCTBYET (heaepaJIbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHJapTa

o011ero o0pa3oBaHus.
Hacrosimas pabGouast mporpamMMa pa3paboTaHa MPUMEHUTENIBHO K y4eOHOW mporpamme
A. C. AranacsHa «['eomerpusi» uist 7-9 KJ1acCOB U OPUCHTUPOBAHA Ha MCIIOJIb30BaHUE YUCOHO

- METOAUYECKOTI'O KOMITJICKTA.

1.

[Tporpammel 0011€00pa3zoBaTeabHbIX yupexaeHuil. ['eomerpus. 7 - 9 kiacchl.
CocraButenb: bypmuctposa T.A. — M.: [Ipocemenue, 2020 .

I'eomerpus 7 — 9 xnacc: yueOHUK 17151 001eoopazoBarenbHbIX yupexaenuii/ JI. C.
AranacsH, B. ®@. Byry3os, C. b. KagomiieB — M.: [IpocBemienue, 2022
KonTponbHo-uzmepurensHbie MaTepuaisl. ['eomerpus. 9 knacce/ Cocrasurens JI. I1.
[TommoBa- M.: [IpocBemenue, 2018.

CamocrosTenbHbIe U KOHTPOJIbHBIE paboTHI 10 anredpe u reoMeTpun it 9 kiacca /
Epmosa A. I1., 'ono6oponeko B. B. — M.: Unekca — 2018



5. Tectsl mo reomerpun 9 kiacc: k yueonnky Atanacsiaa JI.C. u np. @apkor A.B.
MockBa «3Jk3amen» 2020

JlanHast mporpaMMa CoJIep>KUT BCE TEMbl, BKIIOUCHHBIE B (heJiepaibHbli KOMIOHEHT COJIEp>KaHus
o0pa30BaHMs; BKIIOYACT BOIPOCHI PETUOHATILHOTO KOMITOHEHTA, B BUJIE YPOKOB, HAa KOTOPBIX PEIIAIOTCS
poOJIeMHEBIE 3a/1a4¥, KOMOWHATOPHBIC 33]]a4H, 33]Ja49/ HA TPOICHTHI; BEIYUCIICHUS TPOBOSATCS C YIETOM
PETHOHABHBIX OCOOCHHOCTEH (IS YCIIOBUS 3a/1a4 U 3aJJaHUH HCIIOIB3YIOTCS CTATUCTHYECKUE JAHHBIS
Pa3IMYHBIX XapaKTePUCTUK pecyOnuku bypsaTus, B ToMm uucie, u o3epa baiikan).Marematudeckoe
o0Opa3oBaHUe ABIIAETCS 0053aTEIbHON U HEOTHEMIIEMOI YacThIO 00IIero 00pa30BaHUs Ha BCEX CTYMEHSX
mikosibl. O0yueHne MaTeMaTuKe B OCHOBHOM IIIKOJI€ HAMIPaBJICHO Ha TOCTUXKEHUE CIEAYIOLIUX yenell:

1) 6 Hanpasnenuu 1uuHOCMHO20 pazeumusn:

1. ®opmMupoBaHuE NPEJCTABICHUNH O MaTeMaTHKE KaK 4YacTH OOILedesIOBEYECKON
KYJIBTYpPBI, O 3HaUUMOCTH MaT€MaTUKH B Pa3BUTUU LIUBUIIN3ALMH U COBPEMEHHOIO OOIIIECTBa,;

2. PaszButre JOrM4ecKOro M  KPUTHYECKOIO  MBIIUICHUS, KYJIbTYphl pEdH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

3. WHTemekTyanpHOe pa3BUTHE ydamuxcs, (OPMHUPOBAHHME KAayeCTB MBIIUICHUS,
XapaKTepHBIX M MaTeMaTHYeCKOM JeATeNIbHOCTH M HEOOXOAUMBIX sl HPOAYKTUBHOM KHU3HH B
00111eCTBE;

4. Bocnuranue kayecTB JIMYHOCTH, 0OECHEUMBAIOIIUX COLMAIbHYI0 MOOMIBHOCTB,
CII0OCOOHOCTD IMPUHHUMATL CAMOCTOATCIIbHBIC PCILICHUS,

S. @dopMHUpPOBaHHE KaueCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalud B
COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE;

6. PazButue wuHTEpeca K MaTeMaTH4YeCKOMY TBOPYECTBY M MaTeMaTHYECKHX
CIIOCOOHOCTE;

2) 6 MemanpeomMemHoOM HARPAGIECHUL

1. Pa3Butue mnpencraBieHuili O MaTeMaTHKEe Kak (OpMe ONMUCAHUS W METOJIE
[IO3HAHUS JIEHCTBUTENBHOCTH, CO3JAaHUE YCIOBHM M TNPHOOpPETeHUs IE€PBOHAYAIBHOIO OIbITA
MAaTeMaTUUCCKOTO MOACIINPOBAHUS;

2. @dopMmupoBaHHEe  OOIMX  CIOCOOOB  HMHTEUIEKTYyaJdbHOM  JEATENBbHOCTH,
XapPaKTCPHBIX I MATCMATHKU W ABJIAIOIIUXCA OCHOBOHM IT03HABATEIILHOM KYJIBbTYPBHI, 3HAYNMOM JJIsL
pa3NIUYHbBIX cep YeT0BEUECKOH e TeNbHOCTH;

3. dopmupoBaHue MpeICTaBICHUN 00 HIesIX U METoJaX MaTeMaTHKH, O MaTeMaTUKe
KakK (hopMe onucaHus 1 METOJIe MO3HAHUS JeWCTBUTENbHOCTH.

3) 6 npeomemnom nanpaenenuu:

1. OBnajeHne KOHKPETHBIMH MAaTE€MAaTHYeCKMMHU 3HAHUSAMH, HEOOXOIUMBIMH IS
IIPUMCHCHUS B HpaKTI/ILIeCKOI\/II ACATCIIBHOCTH, AJId M3YUCHUA CMCKHBIX JUCHUILIIWMH, JJIA IMPOAOJIKCHHA
o0pa3oBaHus;

2. Coznanue (QyHaameHTa Juisi MaTeMaTHYeCKOro pa3BUTHUS, (OPMHUPOBAHUS
MEXaHU3MOB MBIIUIECHUS, XapAKTEPHBIX AJI1 MaTEMaTHUECKOM 1EATEIbHOCTH.
3. ®opmMupoBaHuEe NPEJCTABICHUNH O MaTeMaTHKE KaK 4YacTH 00IledesoBeYecKon

KYJIbTYPbI, IOHUMAaHHWA 3HAYUMOCTH MATCMATHKU IJISA O6H.ICCTB€HHOI‘0 mporpecca.

B cootBercTBUU ¢ (enepalibHBIM 0a3UCHBIM Y4eOHBIM IIJIAHOM I 00pa30BaTeNIbHbIX yupexaeHuili PO
Ha U3y4YeHUe reoMeTpur B 9 Kiacce OTBOAMTCS 2 4aca B Heaennro, 34 yueOHbIe Heleu, 68 yacos B
rOJl COOTBETCTBEHHO, B T€UEHHUE OJHOT0 y4eOHOro roja Ha 6azoBom ypoBHe. [Iporpammoit
IPEyCMOTPEHO NMPOBEJCHNE 6 KOHTPOJIBHBIX paboT (BKiItouas 1 arrecTanmoHHyro paboTy 3a Kypc 9
KJlacca), B TOM YHCJI€ CaMOCTOSITENbHBIX paboT — 16; TecToBbIX paboT — 13.



PA3JIE] L

I[Inanupyemblie npeaMeTHbIe Pe3yJbTAThl H3yYeHHS] Y4eOHOI0 MpeaMeTa.

[Iporpamma obecrieunBaeT JOCTHIKCHUE CIACIYIOUIMX PE3yJIbTaTOB OCBOCHHUS 00pa30BaTEIbHOM
POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:
JIUYHOCHHbLE:
L] HUCIIOJIB30BAaTh HpI/IO6peTeHHLIe 3HAHUA U YMCHUA B HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU U
MOBCETHEBHOM HM3HU JIJISI MOJICTTMPOBAHMS MIPAKTHUSCKUX CUTYAIUH U UCCIICI0BAHUS
MIOCTPOCHHBIX MOJICIICH ¢ UCTIOIb30BaHUEM arlapaTa reoOMeTpUN

. dbopMupOBaHNE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIUH K
00y4YeHHIO U TO3HAHUIO, BBIOOPY JalIbHENIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKYU B
mupe npodeccuii 1 npopecCuOHATBHBIX MPEANOYTEHUI, 0CO3HAHHOMY TOCTPOCHHIO
WHAUBUAYaAIbHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOMYUBBIX
II03HABATEJIbHBIX HHTEPECOB

. (GopMUpOBaHHKE LIEIOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBCHHOM MPAKTHKH

. (dbopMUpOBaHKE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTapIIUMH U MIIAJIIINMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOH,
y4e0HO-UCCIIE0BATENbCKON, TBOPUECKON U IPYIrUX BUJAX JESATEIbHOCTH

. YMEHUE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIIY B YCTHOW U MUCBMEHHOW pe4H, IOHUMATh
CMBICJI ITIOCTaBJIEHHOM 3a/1a4M, BBICTPAUBATh apI'yMEHTALMIO, IIPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBI

. KPUTUYHOCTH MBILIJICHUSA, YMEHHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHMUS,

OTJIMYATh FUIOTE3Y OT akKTa

. KpC€aTUBHOCTb MBIINIJICHUA, MHULIUATUBY, HAXOJYHUBOCTDb, AKTUBHOCTDL ITPHU PCHICHUHN
TCOMECTPHUYCCKUX 3aaaYd

. yMEHUE KOHTPOJIUPOBAThH MPOLIECC U PE3YNIHTAT YICOHOW MaTeMaTUUECKON JeATETbHOCTH
. CIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIIPHUATHIO MATEMAaTUUYECKIX 00BEKTOB, 3a/1a4, PEIICHUH,
pacCyXIeHUM
MeETanpeaMeTHbIC:

B 9 kiacce Ha ypokax reoMeTpuH, Kak U Ha BceX MpeaMeTax, OyaeT npoaosnkeHa pabora 1mo
Pa3BUTHIO OCHOB YMTATENbCKOM KomMmneTeHnu. O0y4Jaromuecs OBJIaJel0T YTEHUEM KaK CPEICTBOM
OCYILIECTBIICHHS CBOMX JaJbHEHUIINX IJIAHOB: IPOIOJIKEHUsI 00pa30BaHUs U caMO00pa30BaHUs,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTYaJIbHOT'O U MEPCIEKTUBHOIO Kpyra YTeHHUS.

[Ipu u3yueHnn reoMeTpun 00yJarorecs: yCOBEpUIEHCTBYIOT TPHUOOPETEHHBIE HABBIKU PAOOTHI C
uHpopmanueil 1 nonoyaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPe0Opa30BbIBAThH U
UHTEPIIPETUPOBATH COAEPIKAILYIOCS B HUX HH(OPMAIIMIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBATh, COTIOCTABIISATH, AaHATU3UPOBATH, 0000IIATh U HHTEPIPETUPOBATHh HH(DOPMAIIHIO,
COJIEPXKANTYIOCS B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATH TJIABHYIO ¥ U30BITOUHYIO HHPOPMAIIHIO, BHIIIOJIHATH CMBICJIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICTICH; IPEACTABIATH MH(OPMALIHMIO B CXKATOM CII0BECHOH Gopme (B BHIE
IUTaHA WM T€3MCOB) U B HAIJISIHO-CUMBOJIMYECKOH opMe (B BHIe TaOIUL, rpapUuecKUX cXeM U
JarpaMm, KapT MOHATUNA — KOHLENTYaJIbHBIX TUarpaMM, OOPHBIX KOHCIIEKTOB);

¢ 3aI10JIHATH U OOIIOJIHATH Ta6J'II/IIII)I, CXEMbI, JTUarpaMmbl, TCKCTHI.

B xone nzyuenus reometpun 00ydaromnecs: yCOBEPIICHCTBYIOT OMBIT IPOEKTHON AESITENbHOCTH, KaK
0co00# (hopMbI yueOHOI pabOThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSITEILHOCTH,



WHHUIMATUBHOCTH, OTBETCTBEHHOCTH, MIOBBIIICHUIO MOTUBAIINH U 3PPEKTUBHOCTH ydeOHOM
JEATEIIbHOCTH; B X0O€ PeAIN3allMi UCXOAHOI0 3aMbICJIa HA IPAKTUYECKOM YPOBHE OBIACIOT
YMEHHUEM BBHIOMPATh aJ€KBATHBIC CTOAIICH 3a7jaue CPeICTBA, IPUHUMATh PEIICHHs], B TOM YHCIIE U B
CUTyalusX HeonpeaeneHHOCTH. OHU oy4aT BO3MOXKHOCTb Pa3BUTh CIOCOOHOCTH K pa3paboTke
HECKOJIbKMX BAPUAHTOB PELICHUM, K IOUCKY HECTaHIaPTHBIX PEIICHUM, IOUCKY U OCYLIECTBICHUIO
HauboJee MPUEeMIIEMOT0 PEIICHHUS.

pezynamugHyle:
e onpedensams UEIb ACATEIBHOCTU Ha YPOKE C TIOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;
e  YYHUTHCS COBMECTHO C YUUTENIEM OOHAPYKUBATh U popmynuposams y4ebHy10 npoo.iemy,
e YUHUTBHCA NIAHUPOBAMb YIECOHYIO ACSITEIBHOCTD HA YPOKE;

e BbICKA3bI6AMb CBOIO BEPCUIO, IIBITATHCS IpeIaraTh crnocod e€ NpoBepku (Ha OCHOBE
MPOJYKTUBHBIX 33/1aHUN B y4EeOHHKE);

e paboTas Mo MpeaIoKEHHOMY IUIaHY, UCHOIb308aMb HEOOXOUMbIE CPECTBA (YUeOHUK,
KOMITBIOTEP ¥ HHCTPYMEHTHI);

o onpedeﬂﬂmb YCIICHIHOCTD BBIITOJIHCHHA CBOCTO 3alaHUs B JUAJIOTC C YHUTCIICM.

CpenctBoM (HOpMHUPOBAHUS PETYIISITUBHBIX AEHCTBUIM CIIy>KaT TEXHOJIOIUS IPOOJIEMHOT0 JUajiora Ha 3Tare
M3y4eHHsI HOBOT'O MaTepHaja U TEXHOJIOTHsI OIICHUBAHMS 00pa30BaTENbHBIX JOCTHKCHUN
(Y4eOHBIX yCIIEXOB).

no3HnaeamesibHble.

e  OpPHEHTHUPOBATHCS B CBOCH CHUCTEME 3HAHHUU: HOHUMAMb, YTO HY)KHA JOTIOJHUTEIbHAS
uHpopmanus (3HaHus) IS pereHus yaeOHoM 3a/1a4u B OJMH IIaT;

e OJenamb MIPEBAPUTEIBHBIA 0MOOP UCTOYHUKOB WH(GOPMAIINH /IS pEIIeHUs YIeOHOH 3a/1a4H;

e  J00BIBAaTH HOBBIC 3HAHMS: HAXOOUMb HEOOXO0AUMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U B
MPEUIOKEHHBIX YUUTENIEM CIOBapsIX, CIIPaBOYHUKAX M HHTEPHET-pecypcax;

e  J10OBIBaTh HOBBIE 3HAHUS: U361eKamb NHHOPMALUIO, IIPEJCTABICHHYIO B pa3HbIX (popmax (TEKCT,
TabauIa, cxema, WUTIOCTPays U Ip.);

nepepadaTbIBaTh MOIYYEHHYIO HH(OPMALIUIO. Haba00ams u
0enams CaMOCTOSITENIbHBIE 8b1600b1. CpeficTBOM (POPMUPOBAHUS MTO3HABATEIbHBIX JEHCTBUI
CITY’)KUT Y4eOHBIN MaTepra v 3aaHus y9eOHIKa, 00eCTIeunBaIOINe TIEPBYIO JIMHHUIO Pa3BUTHS —
YMEHHUE 00BACHATH MUD.

KOMMYHUKamueHbsle:

e  JIOHOCUTH CBOIO MO3HIIHIO 10 IPYTUX: 0PopMIsimb CBOIO MBICIIb B YCTHOM M MMCbMEHHOM peun (Ha
YPOBHE MPEI0KEHUS TN HEOOIBIIIOTO TEKCTa);

e  CIyIIATh ¥ IOHUMATb peub OpYaux,

e  BBIPA3UTENIBHO YUMAams U NepecKa3vbléams TEKCT;,

e gcmynamo B Oecelly Ha YPOKE U B )KU3HU;

e COBMECTHO 00208apugambscs O MpaBUIIaX OOILIEHUS U MOBEACHUS B IIKOJIE U CIEI0BAThH UM,
e YUYUTHCA 6bINOJHAMb PA3IUYHBIE POJIU B TpyIIe (JIUepa, UCTIOTHUTENS, KPUTHUKA).

CpenctBoM (popMHUPOBaHUSI KOMMYHUKATUBHBIX AEUCTBUN CITyKaT TEXHOJIOTHS MPOOIEMHOr0 Juaiora
(mOOYX TarOIIKK U TTOBOSAIIUIN AUATIOT), TEXHOJIOTHS IPOTYKTUBHOTO YTEHHS M OpraHU3aIus
paboOTHI B MaJIBIX TPyMIax.

npeaAMeTHbIEC:



Tema Y4yamuecss Hay4aTcs Yuamuecs nmoayyar
BO3MOKHOCTh
HAYYHMThCHA
BexTopsl -0003Ha4YaTh ¥ U300pakaTh BEKTOPHI; -OBJIaIETh BEKTOPHBIM
(12 gacoB). - 1300pakaTh BEKTOP, PABHBIN JaHHOMY; METO/I0M JUIsl peLLeHHS
- CTPOUTH BEKTOP, PaBHBIN CyMME JABYX BEKTOPOB, 3aJla4 Ha BEIYUCIICHUE
UCIOJIb3Ys IPaBUia TPEYTOJIbHUKA, TapajuleorpamMmma, U JI0Ka3aTebCTBO;
(bopMyIHpOBATH 3aKOHBI CIIOKEHHS, -IIPUOPECTH OIBIT
-CTPOUTb CYMMY HECKOJIbKHX BEKTOPOB, UCIIOJIb3Ys BBIIIOJIHEHHSI IPOEKTOB.
IIPaBUJIO MHOT'OYI'OJILHUKA,
- CTPOMTb BEKTOP, PaBHBIN PA3HOCTH JIBYX BEKTOPOB, JBYMs
criocodamu;
-peiaTh reOMeTpUYECKUE 3aa4H UCI0JIb30BaHHUE
AJITOpUTMa BBIPAKCHHA YCPC3 TaHHBIC BECKTOPLbI, UCIIOJIb3YA
IIpaBUJIA CII0KEHUS, BBIYUTAHUS U YMHOKEHHsI BEKTOpa Ha
4HCIIO;
-pelaTh NpocTeiine reoMeTpu4ecKre 3a1aum, Onupasich Ha
HU3Y4YCHHBIC CBOMCTBA BCKTOPOB;,
-HaXxOJUTh CPEIHIOI JIMHUIO Tpameuuu IO 3aJaHHBIM
OCHOBAaHHUAM.
B mnoBceiHeBHOH KM3HM M TIpM HM3YyYeHHH JPYIrHX
NpeaAMETOB  NUCII0JIB30BATh BCKTOPLI JIIsL peicHUA
OpPOCTEHIIMX  3aJad  Ha  ONpeleleHue  CKOPOCTH
OTHOCHUTCJIBHOI'O JIBUXCHU.
Metona -OnepupoBaTh Ha 0a30BOM YPOBHEIIOHATUSAMHU KOOPJMHATEl | -OBJAJETh
koopauHat (10 | BeKTOpa, KOOPAUHATBHI CyMMbI M Pa3HOCTH BEKTOPOB, KOOPJAMHATHBIM

4acoB).

IIPOU3BEICHUS BEKTOPA HA YUCIIO;

-BBIYUCIIATH KOOPAUHATBI BEKTOPA, KOOPANHATH CYMMBI U
Pa3HOCTH BEKTOPOB, KOOPIAMHATHI IIPOU3BEACHUS BEKTOpA Ha
4HCJIO;

-BBIUUCIIATE YIOJI MEKY BEKTOpaMU;

-BBIYNCIIATh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB;
-BBIUUCIIATH PACCTOAHUE MEXKAY TOUYKAMM 110 U3BECTHBIM
KOOpAMHATaM;

-BBIUUCIIATE KOOPAWHATBI CEPENUHBI OTPE3KA;
-COCTaBJIATh YPaBHEHHUE OKPY>KHOCTH, 3Hasi KOOPINHATHI
LIEHTpa U TOYKHU OKPYKHOCTHU, COCTABJIATh YPAaBHEHHE
IIPSIMOM IO KOOpAMHATAM JIBYX €€ TOYEK;

-pelaTs IpoCTEeUIINe 3a1a4i METOIOM KOOPAHMHAT.

METOJIOM PEIICHHUSI
3aJa4 Ha BBIUMCIICHUE
U JI0KA3aTeNbCTBO;
-IIPHUOOPECTH OIIBIT
UCIIOJIb30BaHUS
KOMITHIOTEPHBIX
porpamm JJisl aHaJIu3a
YaCTHBIX CITyJaeB;
-B3aMHOT'O
pacIooKeHus
OKPY>KHOCTEH U
MPSIMBIX;

-IIPUOOPECTH OTIBIT
BBITTOJIHEHUS IPOEKTOB.




CooTHolIeHUsI | -ONEPUPOBATH HA 0A30BOM YPOBHE MOHITUSAMU: CHHYCA, -BBIUUCIIATD IUIOMIAU
MeKITY KOCHHYCA U TaHI'€HCa YIJIOB; ¢buryp, cocTaBIeHHbIX
CTOPOHAMM H -[IPUMEHSITh OCHOBHOE TPUIOHOMETPHUECKOE TOXKIECTBO u3 IByX U Oostee
yriiaMmu IPU pEIICHNH 3a/1a4 Ha HAXO0XKJIEHUE OTHON PSMOYTOJIbHUKOB,
TPEYroJibHUKA. | TPUTOHOMETPUUECKOH (DyHKIIUH Yepe3 ApyTylo; napasieIorpaMMoB,
CkajasipHoe -M300paxaTh yrojl Mex1y BEKTOPAMU, BEIUUCIIATh TPEYroJbHUKOB, Kpyra
npou3BeleHNe | CKAIIPHOE IPOU3BEICHUE BEKTOPOB; U CEKTOPa;-BBIYUCIIATh
BEKTOPOB -HaxOJUTh YIJIbI MEXKy BEKTOPaMH, UCHOJIb3Ysl (hopMyITy IUIOILAAH
(14 acos). CKaJISIPHOTO TIPOU3BEICHUS B KOOPAMHATAX; MHOTOYTOJILHUKOB,
-IPUMEHATh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB; UCIIOJIb3YSl OTHOLIEHHUS
-IIPUMEHSTh GOPMYITY IUIOMAIN TPEYTOJIbHHUKA: PaBHOBEIMKOCTH U
S _ 1 absin PaBHOCOCTaBJIEHHOCTH;
2 -IIPUMEHATH
-pelaTh NPOCTEHINNE 3a1a41 Ha HAX0XKIEHUE CTOPOH U anredpaudecKuii i
YIJI0B IIPOU3BOJIBHOTO TPEYrOJIbHUKA. TPUTOHOMETPHYECKUH
MatepHai npu
pelIeHny 3a1a4d Ha
BBIYMCIICHHE TUIOIIAAeH
MHOTOYTOJIbHUKOB;IIPU
00pecTH OTBIT
IPUMEHEHHS
ajreOpanyeckoro u
TPUTOHOMETPUIECKOTO
annaparanpy pelueHun
reOMEeTPUYECKIX
3ajau.
Jnna -onepupoBaTh Ha 0a30BOM YPOBHEMOHATUAMHU MPABUIBHOTO | -BBIBOAUTH (GOPMYILY
OKPY’KHOCTH M | MHOTOYTOJIbHUKA;-IIPUMEHATh (HOPMYITY ISl BBIYHCIICHHS JUIS1 BBIYUCIICHUS yTiIa
JI0IAb yIJla IPaBUIBHOIO N-yroJbHUKA; PaBUIBHOIO N-
Kpyra -IPUMEHSTH (POPMYJIBI IO, CTOPOHBI IPABIIBHOTO YTOJbHUKA U
(12 acoB). MHOT'OYTOJIbHHKA, PaJilyca BIMCAHHOW U ONUCAHHON IPUMEHSATb €€ B
OKPYKHOCTH;IIPUMEHATH (POPMYJIBI JUTMHBI OKPYKHOCTH, MIPOIIECCE PEIICHHS
IYTU OKPY>KHOCTH, IUIOLIAU KPYyra U KpyroBOrO CEKTOpa; 3a7a4;IIPOBOIUTD
UCTIONIB30BATh CBOMCTBA N3MEPEHHS JJIMH, YTJIOB IIPH JI0Ka3aTeIbCTBA
pELIEHUN 3a]a4 Ha HaX0XKJICHUE JUIMHBI OTPEe3Ka, IpajlyCHONH | TeopeM O Gopmyie
MepHI YIi1a;BBIYNCIIATH IUIOMAAN TPEYTOJIbHHUKOB, IUIOIIA/IU, CTOPOHBI
IpsSIMOYTOJbHUKOB, TpaleLuii, Kpyros u IPaBHIBHOTO
CEKTOPOB;BBIUUCIIATD JJIHMHY OKPYKHOCTH U JUIMHY JTyTH MHOTOYTOJIHUKA,
OKPYKHOCTH;BBIYUCIISATH JUIMHBI IMHEHHBIX 3JIEMEHTOB paauyca BOMCAaHHOM 1
Gburyp u uX yribl, UCTIONb3Yys U3ydeHHbIe popMyisl. B OITMCAHHON
MOBCEHEBHOM KU3HH U NPH H3YyYeHUH APYrHX OKPYXHOCTHU H
MpeIMeTOB :penaTh MPAaKTUIECKNE 3aJa4H, CBI3aHHBIE C CIIE/ICTBHUI U3 TEOpEM U
HaXO0/I€HHEM I€OMETPUUECKUX BETUUYMH. MPUMEHSATH UX TIPH
penIeHu
3ajiay;pelaTh 3a1aun
Ha JI0Ka3aTeIbCTBO C
UCIIOJIb30BAHUEM
(hopMyI1 JUTUHBI
OKPYHOCTH U JJIHHBI
IYTH OKPY>KHOCTH,
(bopmy mIomaaei
¢buryp.
JBH:KeHU s -0TIepHPOBATh Ha 0a30BOM yPOBHE MOHATHSIMU OTOOPaKEHHS | -TIPUMEHSTH CBONWCTBA

(8 uacos).

IJIOCKOCTH Ha ce0s U JABHKCHUA,

ABWIKCHUS IPU




-onepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH OCEBOH U pelIeHuy 3a1ay;

LEHTPAIbHOW CUMMETPHH, NTAPAILIEIBLHOTO IEPEHOCA, MIPUMEHATH ITOHATHS:
IIOBOPOTA; 0CEeBasl U LIEHTpaJIbHAas
-pacro3HaBaTh BUJIbI IBU>KCHMUIA; CUMMETpHUS,
-BBIIIOJIHATD [TIOCTPOCHUE ABMKEHUN C IOMOIIbIO IMPKYJISl U | NTApaJlIeIbHBIM
JUHENKH, OCYIIECTBIISITh Ipeodpa3oBanue Guryp; IIEPEHOC U MTOBOPOT
-pacno3HaBaTh M0 YEPTEKAM, OCYIIECTBIISATh JUISIpEIICHUHN 3a]1a4.

npeoOpa3oBaHus GUTYp C IOMOIIBI0 OCEBOU U
LEHTPAJIbHOW CUMMETPHUH, IapajIEIbHOrO IIEpeHoca 1

MIOBOPOTA.
IloBTOpPEHME -IIPUMEHSTh IPU PELICHUH 3a/1a4 OCHOBHBIE COOTHOIICHUS
Kypca MEX/1y CTOPOHAMU U YTJIaMU IPSIMOYTOJIBHOTO U
IUVIAHUMETPUM | IPOU3BOJILHOT'O TPEYrOJbHUKA;
(6uacos). -IIPUMEHSATH (POPMYJIBI ILTOMIAAN TPEYTOIbHUKA.
-pelaTh TPEYroJbHUKHU C TIOMOIIBIO TEOPEM CUHYCOB U
KOCHHYCOB,

-IIPUMEHATh IPU3HAKU PABEHCTBA TPEYIOJIBbHUKOB IIPH
pELIEHNN T€OMETPUYECKUX 3a/1ay,

-IIPUMEHSATh IPU3HAKU 000U TPEYTrOJIbHUKOB IIPU
pELIECHNN T€OMETPUYECKUX 3a/1ay,

-OIIPEIEIIATh BUbI YETBIPEXYTOJIBHUKOB U UX CBOWCTBA,
-MCII0JIb30BaTh (POPMYJIbI IUIOIAAEH GUryp A
HaxO0KJICHUs HUX IUIOLIA/IH,

-BBIIIOJIHATD YEPTEXK 10 YCIOBHIO 33/1a4y, peIIaTh
IIPOCTEUIINE 3a1a4U 110 TeMe «YeThIPeXyTrOJIbHUKI
-HMCII0JIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTrOJIbHUKA,
OIIMCAHHOI'O OKOJIO OKPY>KHOCTH; CBOMCTBO YIJIOB
BIIMCAHHOTI'O YETBIPEXYTOJIbHYKA IIPU PELICHUM 3a/1a4,
-HCIIOJIb30BaTh (DOPMYJIBI JITUHBI OKPYXHOCTH U JIyTH,
IUIOLIA/IA KpyTra U CEKTOpa IIpU pEeUICHUH 3a/1a4,

-pemaTh reOMETPUYECKHE 3a1a4H, OIIMPASICh HA CBOMCTBA
KacaTeJIbHbIX K OKPYKHOCTH, IPUMEHSA JOIOIHUTEIIbHbBIE
MIOCTPOEHHUSI, aNredpandeckuii ¥ TPUrOoHOMETPUUECKUN
anmapar,

-IIPOBOJUTH ONEPALIMK HAJl BEKTOPAMU, BEIYHUCIIATH JUIMHY U
KOOPAMHATBI BEKTOPA, YrOJl MEXIY BEKTOPAMH,
-pacro3HaBaTh YPaBHEHUS OKPYKHOCTEHN U MPSIMON, YMETh
UX MCIOJb30BaTh,

-HMCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B
MIPAKTUYECKON NEATEIBbHOCTH IS PEILIECHUS IIPAKTUYECKUX
3a/1a4, CBA3aHHBIX C HAXOKJICHUEM F€OMETPUUECKUX

BEJIMUUH.
PA3JIEJT 1.

Conepxkanue y4yeOHOro mpeaMera.
I'eomempus— onH W3 BAXKHEWIIUX KOMIIOHEHTOB MAaTeMaTH4YeCKOro oOpa3oBaHWS,

HEOOXOMUMBIA i1 TPUOOPETEHUS KOHKPETHBIX 3HAHUU O TMPOCTPAHCTBE M MPAKTUYECKU
3HAYUMBIX yMEHUH, (OPMHUPOBAHHUS fA3bIKA OMHCAHMS OOBEKTOB OKPYXKAIOUIEro MHpa, s
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOPaKEHUS W WHTYWUIIUU, MAaTEMAaTHYEeCKOW KYIbTYpPBI, AJS
I3CTETHYECKOI'O BOCIIMTAHUS 06y‘-IaIOHII/IXCﬂ. I/IsyquI/Ie TCOMETPHUHU BHOCHUT BKJIad B Pa3BUTUC
JIOTUYECKOTO MBINUICHHS, B YOpMHUpOBaHHE MOHSATHUS T0KA3aTEIbCTRA.

B kypce reomerpun 8 kimacca M3y4aroTCs HanOoJiee BaXKHBIC BHUJIBI YETHIPEXYTOJIHHUKOB -
napajuieiorpaMM, TpPSMOYTOJIBHUK, POMO, KBaapaT, Tpameuus; Aa€rcs NpeICTaBICHHUE O




¢durypax, obiagarommx 0ceBOi WM HEHTPAIbHOW CUMMETPUEH; pacIIupSIOTCS U YTIyOIsSIOTCS
HOJTy4eHHbIE B 5—6 KilaccaXx MpeACTaBieHUs oOydarommxcsi 00 M3MEpeHHHM M BBIYHCICHUU
IUIOINAACH;  BBIBOIATCS  (OPMYNbl  IUIOMIAACH  MPSAMOYrojbHHMKA,  Iapajuiejorpamma,
TPEYroNbHUKA, TPANCLUH; IOKA3bIBACTCS OIHA W3 IJIABHBIX TEOPEM TI'€OMETPUU — TEOpEMY
[Tugaropa; BBOAWUTCS TOHATHE TOJOOHBIX TPEYTOJBHUKOB; PAcCMATPUBAIOTCS NPU3HAKU
noA00UsT TPEYTOJbHUKOB M MX NPUMEHEHHMS; JENaeTcs MEPBbIil mIar B OCBOCHHU YYaIIUMHUCS
TPUTOHOMETPUUYECKOTO ~ammapara TEeOMETPUH; PpACIIUpPAIOTCS CBEIEHUS 00 OKpYXHOCTH,
HOJYYCHHbIE YYallUMKCA B 7 KJIACCe; M3YYalOTCS HOBBIC (DaKThI, CBSI3aHHBIC C OKPYKHOCTBIO;
3HAKOMSTCSI 00y4aromuecs: ¢ YeThIPhMS 3aMeUaTeIbHBIMU TOUKAMHU TPEYTOJIbHUKA; 3HAKOMSTCS
o0ydJaroyecs ¢ BBIIOJHEHUEM JICHCTBUI HAJl BEKTOPaMH KaK HAIPaBJICHHBIMU OTPE3KaMH, 4TO
Ba)XHO JUISI IPUMEHEHHSI BEKTOPOB B (pr3mKe.

1. IloBTOpeHme Kypca reomerpun 8 kjacca (24yaca)./lnowads uemvlpexy20ibHUKOS.
Ipuznaxu nooobdus mpeyeonvnurkos. Teopema Ilugpazopa. Bnucannas u onucannasn
OKPYICHOCMU.

2. Bekropsl (12 yacoB).

Tonamue eexmopa. Pasencmeo eexkmopog. Omkiaovieéanue 6eKmopa om OaHHOU MOYKU.
Cymma 08yx eéekmopos. Ilpasuno napaninenozpamma. Cymma HeCKOIbKUX BEKIMOPOS.
Buviuumanue sexmopog. YmnooiceHue gekmopa Ha uucio. Ilpumenenue 6ekmopos k
peuwienuro 3a0ay. Cpeousis IuHUsL mpaneyuu.

Ieab: HayuynTh yyallMXCs BBIIOJIHATH JEHCTBUS HAJl BEKTOPAMHU KAaK HAIPaBICHHBIMU
OTpEe3KaMH, YTO BXKHO Il IPUMEHEHHUSI BEKTOPOB B (PM3UKE; TTO3HAKOMHTD C HCIIOJIb30BAaHHEM
BEKTOPOB U METOJa KOOPAMUHAT IIPU PELIEHUU T€OMETPUYECKUX 3a/1ad.

Ha npumepax moka3pIBaeTcsl, Kak BEKTOPbl MOT'YT IIPUMEHSATHCS K PELLICHUIO
reoMeTpuuecKux 3ajaad. Jlemonctpupyercs 3¢p(heKTUBHOCTh IPUMEHEHUS (POpMYyIT A1t
KOOpJIMHAT CEPEIMHbI OTPE3Ka, PACCTOSHUS MEX/Y IBYMS TOUKaMU, ypaBHEHUI OKPYKHOCTU U
HPSMOM B KOHKPETHBIX T€OMETPUYECKUX 3a/1a4axX, TEM CaMbIM JaeTCsl Mpe/icTaBlIeHue 00
U3Yy4EHUH F€OMETPUUECKUX (PUTYP C IIOMOLIbIO METOJIOB aIreOpHl.

3. Metoa koopaunat (10 gyaco).

Pasznoswcenue 6exmopa no 08ym HekonuHeapHoim eekmopam. Koopounamor éexkmopa.
IIpocmetiwue 3a0auu 6 koopounamax. Pewenue 3a0au memooom Koopournam. Ypaenenue
OKpYyJ#CHOCIMU. Ypaenenue npsamou.

Heﬂb:HayLII/ITB y4JaliuXxcCs BBITIOJIHATH HeﬁCTBHH HaJa BEKTOpAaMU KaK HaIllpaBJICHHBIMHA
OTPE3KaMHU, YTO BAXKHO AJI MPUMCHCHUS BEKTOPOB B (bI/IBI/IKe; IIO3HAKOMHUTH C UCITIOJIB30BaAHHEM
BCKTOPOB U MCTOAA KOOPAUHAT MPHU PCHICHUN I'COMETPUUCCKUX 3a/1ay.

Bekrop omnpenensercs kKak HarpaBJIeHHBIH OTPE30K U JeHCTBUS HaJl BEKTOPAaMU BBOJSATCS TakK,
KaK 3TO MPUHSATO B (pU3MKE, T. €. KaK JEHCTBUS C HAIlpaBJIEHHBIMU OTpe3KkaMu. OCHOBHOE
BHUMAaHHUE JI0JKHO OBITh yJI€JIEHO BBIPAOOTKE YMEHMI BBINOJIHATH ONEPALlMH HaJl BEKTOPaMH
(ckJ1agpIBaTh BEKTOPHI IO MPaBUIIaM TPEYTOJIbHUKA U MTapajljieiorpaMmMa, CTPOUTh BEKTOD,
paBHBII pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TAKXKe BEKTOP, PaBHBIN MPOU3BEIEHUIO TaHHOT'O
BEKTOpPA Ha JAHHOE YHUCJIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHSTHCS K PELIEHUIO TEOMETPUUECKUX
3anad. JlemoHcTpupyercs 3¢ HeKTUBHOCTh IpUMEHEHUs: (OpMyIT AJisi KOOPJMHAT CepeInHbI
OTpe3Ka, pacCTOSTHUS MEX]y IBYMs TOUKaMHU, YPaBHEHUI OKPYKHOCTH U NIPSIMOM B KOHKPETHBIX
FeOMETPUUECKUX 3ajjauax, TEM CaMbIM JAaeTCs Mpe/ICTaBIeHne 00 N3YUEHUH T€OMETPUUYECKUX
(Guryp ¢ moMoIIbp0 METOI0B anreOpsl.

4. CooTHoOIIEHHE MeKIY CTOPOHAMH M YIJIaMHu TpeyroisHuka(14 yacos).

Cunyc, kocunyc u maneenc yena. Teopema o niowaou mpeyeonvHuka. Teopemvl cunycos u
KocuHycos. Pewenue mpeyzononukos. Usmepumenvnvle pabomei. Crkansproe npouzgeeoenue
sexmopos. CkanapHoe npoussedenue 8 Koopounamax. Msmepenue paccmosinus mexcoy
obvexmamu bBypsamuu.



Henb: pasBUTh yMEHUE y4aIUXCS IPUMEHATh TPUTOHOMETPUYECKUH allapar Py peLIeHUN
FeOMETPUYECKHX 3a4au.

Cunyc u kocunyc Jiroboro yria ot 0 ® 710 180 ° BBOLATCS C IOMOLIBIO CAUHIYHON
MOJIyOKPY’KHOCTH, JOKa3bIBaIOTCSI TEOPEMbBI CHHYCOB M KOCHHYCOB U BBIBOJUTCS €I1I€ OJIHA
(bopMyIna oAy TPEeyroJbHUKA (I10JOBUHA IIPOU3BEIEHUS IBYX CTOPOH HA CUHYC YIJIa MEXIY
HUMHU). DTOT anmnapar NpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHoe MpOU3BEJCHNE BEKTOPOB BBOJUTCS Kak B (pU3HKE (IPOM3BEACHUE JUTMH BEKTOPOB HA
KOCHHYC yIJIa MEXJy HUMM). PaccMaTpuBaroTCsi CBOMCTBA CKAISIPHOIO IIPOU3BEIACHUS U €TI0
IIPUMEHEHHUS [IPU PELICHNN T€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHUMAaHHE CIIEAYyeT YACIINTD Bpra60TKe ITPOYHBIX HABBIKOB B ITPUMCHCHUHA
TPUTOHOMCTPHUYCCKOI'O allmapara npu peuICHUU recOMCTPUYCCKUX 3aaaq.

5. JlnuHAa OKPY:KHOCTH H ILUIOIAAb Kpyra (12 yacos).

Ipasunvhoiti mrozoyzonvHux. OKpPYIHCHOCMb, ONUCAHHAS OKOJIO NPABUIILHO20
MHO20Y20/IbHUKA U 8NUCAHHASL 8 NPABUILHBLL MHO20Y201bHUK. POpMYnbl 0151 8bIYUCTIeHUS
NI0WAOU NPABUILHO20 MHO20Y20IbHUKA, €20 CIOPOHbBL U PAOUYCa GNUCAHHOU OKPYICHOCTU.
Jnuna okpyscnocmu. Ilnowaos Kpyea u kpyeo8o2o cekmopa.

Henb: pacliupuTh 3HAHUE YYALIUXCA O MHOTOYTOJIBHUKAX; PACCMOTPETD NOHATUS JUIMHBI
OKPY>KHOCTH H TUIOMIAJHN Kpyra U (POPMYJIBI ISl UX BBIYHCIICHUS.

B navaisie Tembl 1aeTcs onpeaeneHue NpaBuiIbHOIO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS
TEOpEMBbI 00 OKPY>KHOCTSAX, OITMCAHHOM OKOJIO MPAaBUJIBHOTO MHOTOYTOJIbHUKA M BIUCAHHOM B
Hero. C MOMONIbI0 ONMCAHHOM OKPYKHOCTH pElIatoTCs 3a1a4u O HOCTPOCHUH MPABUIIBHOTO
HIECTUYTOJIbHUKA U TIPaBUIILHOTO 2Nn-yrOJIbHUKA, €CJIM JIaH MPaBUJIBLHBIN N-yrOJIbHUK.

@opMyIIbl, BEIPAKAOIIME CTOPOHY IIPABUIIBHOTO MHOTOYTOJIbHUKA U PaJuyC BIIMCAHHOM B HETO
OKPYKHOCTH Yepe3 paJiuyc OMMCaHHON OKPYKHOCTH, UCIIOJIb3YIOTCS ITPU BbIBOJE (hopMyi
JUIMHBI OKPYKHOCTH U IUIOIIAAU Kpyra. BeIBOA onrpaeTcss Ha MHTYUTUBHOE IIPEJICTABICHUE O
npezesie: pyu HEOrPaHUYCHHOM YBEIUYCHUU YKCIIa CTOPOH IIPaBUIBHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPYKHOCTB, €70 IIEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IUIOIIAAb —
K ILIOIIAN KPYra, OTPAaHUYEHHOIO OKPYKHOCTBIO.

6. JABukenus (10 uacos).
Tonamue osudicenus. Ceoticmea osudcenuti. Ilapannensnviii nepenoc. Ilogopom. Buouwl
08udCeHUll npu npoekmuposanuu ¢ bypsamuu.

IleJsib: MO3HAKOMUTD YYalIUXCS C IOHATUEM JBUKEHUS U €r0 CBOMCTBAMU, C OCHOBHBIMU
BUJIaMH IBWKEHWH, CO B3aNMOOTHOIIICHUSIMH HAI0KEHUH 1 IBYOKCHUH.

JIB>KeHUE MIIOCKOCTH BBOAUTCS KaK OTOOpaKEHUE TIIOCKOCTH Ha ce0sl, COXpaHsIoIIee
paccrosiHue Mexay Toukamu. [Ipu paccMoTpeHUH BIIOB ABM)KEHUI OCHOBHOE BHUMAHHE
yIETSETCS MOCTPOSHUIO 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTrOJLHUKOB MTPH OCEBOM U
HEHTPaJIbHONU CUMMETPUSX, MapaieIbHOM epeHoce, moBopote. Ha addexTHrix mpumepax
IMMOKa3bIBACTCA NPUMCHCHUC )IBI/I)KGHI/Iﬁ IIpH pCIICHUN I'COMECTPUUCCKHUX 3a7ay.

IToHsTHE HAIOKEHHUS OTHOCHUTCS B JaHHOM KYpPCC K YHUCJTY OCHOBHBIX MOHSITHUM. I[OK&SBIBB.CTCH,
YTO IMOHATHA HAJIOKECHUA U IBUKCHUS ABJIAKOTCA DKBUBAJICHTHBIMU JII000€ HAJIO)KEHUE SIBJIIETCS
JABMKCHUEM ITIJIOCKOCTH U 06paTHO. I/I3yquHe J0Ka3aTCIbCTBA HEC ABJIAIOTCA 065133.TCJIBHBIM,
OQHAaKoO CJICAYCT pacCMaTprUBAaTh CBA3b MMOHATHH HAJIOKCHHS 1 JABUXKXCHUA.

7. TloBTopenue (6 4acos).

Leab: noBTOpeHue, 0000IIeHNEe W CHCTEMAaTH3alMs 3HAHWM, YMEHHH M HaBBIKOB 3a KypC
reoMeTpuu 9 kiacca, pelieHHe 3aJad [0 BCEM TeMaM, NPUMEHEHHE W3Y4YEHHBIX CBOWCTB B
KOMILJIEKCE MPH PEIIEHUH 3a1au.



TemaTnyeckoe mIaHupoBaHue 9 Kiacce

Pacnipenenenue Haspanwme pa3nena KonuuectBo
Y4eOHBIX 9acOB 9acoB
o pasaciiamMm
IIPOrPAMMBI.
Ne n/m
IloBTOpPEeHHE Kypca reomeTpun 8-ro kJacca. 2
[ToBTOpeHue: IIOIMIAgb YETHIPEXYTrOJbHUKOB. 10J00OHBIE TPEYTOJIbHUKH. 1
IToBTOpPEHHE: OKPYKHOCTD. 1
Temal. | BekTopsl. 12
§1.79 Amnanus. [lonsitue Bektopa. PaBeHCTBO BEKTOPOB. 1
§ 1.80 OTtknaapiBaHUE BEKTOPA OT JAHHOM TOYKH. 1
§2.81 Cymma n1Byx BekTopoB.IIpaBuio TpeyronbHuKa. 1
§2.82 CyMMa HECKOJILKMX BEKTOPOB. 1
§2.83 3aKoHBI CII0KEHUST BEKTOPOB. [IpaBmiio nmapamiesorpamma. 1
§2.84 Brruntanue BEeKTOpOB. 1
§ 2.85 Pemenue 3ana4 no teme «CioKe€HUE U BBIYUTAHUE BEKTOPOBY. 1
§3.86 YMHOKEHUE BEKTOPa Ha YUCIIO. 1
§ 3.87 [Ipou3BeneHne BEKTOpa HA YUCIO. 3a/1a4u. 1
§ 3.87 [IpuMeHeHHEe BEKTOPOB K PELICHUIO 3a/1a4. 1
§3.88 CpeiHsst JIMHKS TPATIEIHUH. 1
Konrpoabsnas padora Ne 1 mo reme «BekTopbp» 1
Tema 2. | MeTox KOOpAMHAT. 10
§1.89 Ananus. PaznoxeHue BEKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM. 1
§ 1.90 KoopauHaThl BEKTOpA. 1
§2.91 IIpocreimme 3a1au B KOOpAUHATAX. 1
§2.92 CBs13b MEXly KOOpJIMHATaMH BEKTOpa M KOOPJAWHATAMH €Tr0 Havajla u 1
KOHIIA.
§2.92 Pemenue nmpocreimux 3a1ad B KOOpAUHATaX. 1
§3.93 YpaBHEHHE JIMHUU HA TIJIOCKOCTH. 1
§3.94 VYpaBHEHHE OKPYKHOCTH. 1
§3.95 VpaBHEHHE TIPAMOi. 1
§3.96 B3anMHOe pacnonokeHue 1ByX OKPYKHOCTEH. 1
KonTtpouabHas padora Ne 2 nmo teme: «MeToa KOOPAMHATY. 1
Tema 3. CoOTHOLIEHHSI MeKAY CTOPOHAMM U YIJIAMH TPEYTrOJbHUKA. 14
§1.97 Ananu3. CuHyC, KOCHHYC, TAHT'€HC, KOTAHT€HC yTJIA. 1
§1.98 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIbI IPUBEACHUS. 1
§1.99 @opMyIIbl 4J1 BBIYUCIEHUS KOOPAUHAT TOUYKHU. 1
§2.100 TeopeMa 0 MIIOIAH TPEYTONBHUKA. 1
§2.101 Teopema CHHYCOB. 1
§2.102 Teopema KOCHHYCOB. 1




§2.103 Pelenye TpeyroibHUKOB. 1
§2.104 N3meputenbabie paboTHI. 1
§3.105 VTon MeXIy BEKTOPaMHU. 1
§3.106 CxansgapHoe Npou3BeICHUE BEKTOPOB. 1
§3.107 CkanspHoe pou3BeIEHUE B KOOpANHATAX. 1
§3.107 CkanspHoe IpOU3BEACHUE B KOOpAUHATAX. 3a0a4u. 1
§3.108 CBOICTBO CKaJISIPHOTO IPOU3BEICHHS BEKTOPOB. 1
KonTtpoabHnas pa6ora Ne 3 mo teme «CkajisipHOe Npou3BeeHHe 1
BEKTOPOB».

Tema 4. JVIMHA OKPYKHOCTH U IUIOLIAAb KPYyra. 12
§1.109 Ananu3. [IpaBUJIbHBI MHOTOYTOJIbHUK. 1
§1.110 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO PAaBUIBHOI'O MHOTOYTI'OJIbHUKA. 1
§1.111 OKpy>KHOCTb, BIMCaHHAas B IPABUJIbHBI MHOTOYTOJIbHHUK. 1
§1.112 DopMyIbl 1)1 BBIYUCIEHUS TUIOIIAN IPABUILHOTO MHOTOYTOJIBHUKA, €TI0 1

CTOPOHBI M paJiyca BIMCAHHOW OKPY>KHOCTH.
§2.113 [TocTpoenune npaBUIbHBIX MHOTOYTI'OJIBHUKOB. 1
§2.114 JIIHa OKPYKHOCTH. 1
§2.114 Pemenue 3agau no reme «/lnmHa OKpy>KHOCTHY. 1
§2.115 [Tnomans xkpyra. 1
§2.115 Pemenue 3anau no reme «llinomane kpyray. 1
§2.116 [Inomane KpyroBoro cekropa. 1
§2.116 Pemenue 3ana4 no teme «llnomane KpyroBoro cekropar. 1

Kourpoabnas padora Ne 4 mo teme «/[JInHA OKPYKHOCTH H IJIOIIAAb 1

Kpyra».

Tema 5. J{BuKkeHuUs1. 10
§1.117 Ananus. OtobpaxeHue mI0CKOCTH Ha ce0sl. 1
§1.117 OTto0pakeHue MIOCKOCTH Ha cels. 3aauu. 1
§1.118 ITonstue nBmkeHus. CBOWCTBA OBMKEHUM. 1
S1.118 Pewmenne 3anad o reme «lloHsATHE IBUIKEHUS. 1
§1.119 Hanoxxenus u ABMKCHUS. 1
§2.120 [TapamtenpHbIi IEPEHOC. 1
§2.120 Pewmenne 3anad no reme «llapamiensHbIi IEPEHOC). 1
§2.121 IToBopor. 1
§2.121 Pemenne 3amau no reme «IloBopoT». 1

KountpoabHnas padora Ne 5 no teme: « JIBu:keHUs». 1
IloBTOpEHME. 8
Ananus. [loBTOpeHne: BEKTOpBI. 1
[ToBTOpEHME: METOJ KOOPAHUHAT. 1
[ToBTOpEHME: CKaIsIpHOE MPOU3BENECHUE BEKTOPOB. 2
[ToBTOpEeHMEe: nIMHA OKPYKHOCTH M IUIONIA1b KPyTa. 2
Ammecmayuonnaa paboma 3a Kypc 2eomempuu 9 Kiacca. 1
Amnanuz. UTOroBelii ypok mo Kypcy reomeTpun 9 kiacca. 1




\ Hroro

I'pagux konmponvuvix padom

No Tema Cpoku
1 Bxonnas auarHoctuka 3a Kypc reoMeTpuu 8 Kiacca. Il nedensa cenmaops
2 KonTponbnas padora Ne 1 o reme «BekTopsi». IV neoena okmsaopa
3 KonTponbnas padora Ne 2 mo teme: «MeTo1 KOOpIUHAT | Heoensn oexaops
4 KonTponbnas padota Ne 3 «CkansipHOE POU3BEICHUE BEKTOPOBY. Il nHeoensa ¢pespansa
5 KonTponbnas padota Ne 4 mo teme «JlyimHA OKPY>KHOCTH H | neoensa anpensa
IJIOLIA/Ib KPyTay.
6 KonTponbnas padota Ne 5 «JIBukeHUs». Il nHedens masn
7 ATtTtectanimonHas paboTa 3a Kypc reoMmerpun 9 Kiacca. Il Hedenn masn




I'pagpux  npomesccymounoit ammecmayuu no 2eomempuu, 9 Knacc

Cpoku ®opma KoHTponpyemblii  3JIEMEHT COAEPIKAHMS
aTTecTaluu [IpenmeTHbIi [To3naBarenbHBII PerynaruBhslii KoMmMmyHuKaTMBH
bIY
11 KoHnTtponbHas 1)OTknanpIBaTh BEKTOP OT JAHHOW TOYKH. ConocTaBiaTh CocTaBiITh IUIaH Bocnpunumars
HemeIs pabora Ne 1 1o 2)[lonb3oBatbes HP?BHHaMH HIPH ITOCTPOCHUH CyMMBIL, XapaKTEPUCTUKHA IIOCJIEAOBATEIBHOCTH | TEKCT C YUETOM
TEME: Pa3sHOCTH BEKTOPOB; BEKTOPA, MOJIY1arOCTOCA PN 00BEKTOB IO JIENCTBUM; [IOCTaBJICHHOMI
OKTSAOPS | «BeKTOpbI». YMHOCHHH BEKTOpA Ha HHCIIO. OJIHOMY HITH (GopmupoBaTh y4eOHOH 3a/1a4H,
3)[IpuMeHSATH BEKTOPBI K PEIICHUIO 3a/1a4; HAXOIUTh HECKONBKIM CHIOCOBHOCTD K HAXOJUTD B
CPEIHIONO JIMHUIO TPEYTOJIbHUKA; PACKIAAbIBATE BEKTOP. .
IpU3HAKaM; BOJIEBOMY YCWJIMIO B | TEKCTE
BBISIBJISITH CXOJICTBA | TIPEOJOICHUH uH(pOopMaIIHIO,
U pa3Inyus MPETSITCTBUM. HE00X0IUMYIO
00BEKTOB. JUIS PEIICHUS.
v KonTponbHas 1) PacknansiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM Bribuparte Hanbonee | OueHUBaTh dopmupoBaTh
HeeIs pabota Ne 2 o BEKTOpaM. 5 s¢ddeKkTrBHBIC BECOMOCTh KOMMYHUKAaTUBHBI
TeMe «Meton 2)HaxozuTh KOOpAHHATE! BEKTOPA, BHITIOHATH ACHCTBHSA CIIOCOOBI PELICHUS IIPOU3BOJUMBIX € JIeHCTBUA,
nexkabpst | koopauHATY. Hall BCKTOpaMH, 3aTaHHBLIMH KOOpIMHATAMH. 3a/ad. JIOKA3aTeNbCTB U HanpaBJIeHHbIE HA
3)PCIHaTI> MMPOCTCUILINC 3aJaY1 B KOOpAUHATAX U paCCY)KI[eHI/H\/JI CTPYKTYPUPOBAHH
HCIIOJIB30BaTh UX IMPU PCHICHUN 6onee CJIOKHBIX
3a/1a4;3al1ChIBATh YPABHEHMSI IPSMBIX H OKPY>KHOCTEM, © I/IH(I)(lpMaLII/II/I 1o
HCIOJIb30BATh YPABHCHUSA IIPU PCHICHUH 3a4a4; CTPOUTDb AQHHOM TEMC.
OKPYXXHOCTHU U IIPAMBIC, 3aIaHHBIC YPABHCHUSIMHU.
I KonTponbHas 1)IIpuMeHSITH CKaISPHOE TPOU3BEACHUE BEKTOPOB MPH dopmupoBaTh OOHapyxuBaTh H Kputnuno
Henens pabora Ne 3 o PCILICHUN FeOMETPHICCKUX 3a/1ay. 5 YMEHHE BBIICIATH dbopMynupoBaTh OTHOCHUTBCS K
teme «CkassipHoe | 2)CTPOMTE YIiibl; PUMEHSATH TPHIOHOMETPHUECKHUIL AINapaT | 3aKOHOMEPHOCT. yueOHyI0 poliemy, CBOEMY MHEHHIO,
(beBpans [IPOU3BEACHUE pu peHICHNM 3a/1a4, BBITUCIATE KOOPANHATBI TOYKH C COCTAaBJIISTH MJIaH C TOCTOMHCTBOM
BEKTOPOBY. TIOMOIIBIO CHHYCA, KOCHHYCA M TAHICHCA YTTIa. BBINIOJIHEHUS pa0OThI. | TPH3HABATH
3)BBI‘H/IC.HHTB Iomanab TpE€YTroJbHHUKA 110 IBYM CTOPOHAM U 0HIH60"IHOCTI)

YTy MEXIly HUMH;
pelaTe TPEYroJbHUKH.

CBOETr0 MHEHUS
(ecu OHO TaKOBO)
U KOPPEKTUPOBATh
ero.




| KonTponbHas 1)BeramcnsaTs mioniaayd ¥ CTOPOHBI PaBUIBHBIX YMmerts OnpenensroT eib YMeTh ¢
Henens pabota Ne 4 o MHOTOYTOJBHUKOB, PaINyCOB BIMCAHHBIX N OIMCAHHBIX OCYILIECTBJIATh yueOHOM JIOCTaTOYHOM
teme «/lmmHa OKPY>KHOCTEH, aHaAJIN3 00BEKTOB C JIeSITEIbHOCTH, IIOJTHOTOU U
MapTa OKPY>KHOCTH H 2)CTpouTS NPaBHIbHbIE MHOTOYTONLHHKH C IOMOLIBIO BBIJICJICHHEM OCYIECTBIISIOT OMCK | TOYHOCTHIO
HUPKYJIS U JIMHCUKH, .
TIOMIAb Kpyray. | “APKY ’ CYILIECTBEHHBIX U cpexacrtsa eé BBIPAXXATh CBOU
3)BeraucnsaTh IIHHY OKPYKHOCTH, [UTHHY TyTH
HECYIIECTBEHHBIX JIOCTHKCHUSI. MBICJIH B
OKPYXXHOCTH,;
4)BpIUuCIATh MIOMAAb KPyra U KpyroBOrO CEKTOpA. TIPU3HAKOB. COOTBCTCTBIN C
3a/1ayaMu U
YCIIOBUSIMU
KOMMYHUKAIUH.
| KonTponbhas 1) OOBACHATE, 4TO TaKOE OTOOPAKEHNE TIIOCKOCTH Ha cebs; | [IprMMEHSATh CXEMBI, VY nep:kuBarth 1eb YrpaBisiTe CBOUM
pabora Ne 5 mo | 2)Ctpouts 00pa3ssl GUryp npu CUMMETPHSX, HAPAIUIETBHOM | MOJENH JUIs JIeATENbHOCTH JI0 IOBEJICHUEM
HEACI epeHOCE UIOBOPOTE;
TeMeE HCPCHOCE UIIOBOPOTE; . MOJIYYEHUS MOJIYYEHUA €€ (KOHTpOJIB,
Mast «JIBYOKEHMSY. peark 3a/adi ¢ IPUMCHCHHCM JABIDKCHIH. UHpOpMaIHH, pesyibTaTa. CaMOKOPPEKIIHS,
yCTaHaBJIMBATh OLICHKA CBOETO
MPUYUHHO- pe3ynbTaTa).
CJIE/ICTBEHHbIE
CBSI3H.
11 AtrecrannonHas | 1) 3HaTh MpU3HAKK PABEHCTBA TPEYTOJBLHUKOB. Y METh YMeTb CTpOUTH KoppekTupoBatb Pa3BuBath
Henens paborta 3a Kypc NIPUMEHATH K PEIICHUIO 33/[a4 PA3THYHON CTENCHH paccyXJicHHUA B JEIATEIbHOCTD: YMEHHE TOYHO U
reomerpun 7-9 CJAOKHOCTH. . ¢bopme cBs3H BHOCUTBH U3MEHEHUSA B | TPAMOTHO
Mast Kacea 2) 3HaTh BUJBI TPEYTOJIBHUKOB: paBHOOEIPEHHbIH,

PaBHOCTOPOHHUH, IPSMOYTOJIBHBIN; CBOMCTBA; IIOHATHS —
MearaHa, OMCCeKTpHCa, BBICOTA. Y METh «BHIIETH) CBOIMCTBA
Y IPUMEHSTH K PEIICHHIO.

3) 3HaTh THIBI YIIIOB, 00Pa30BaHHBIX TPH MEpPeCceUCHUH
MapauIeTIbHBIX NPSIMBIX CEKYIEH; MPU3HAKU U CBOICTBA
MapajuIeTbHOCTH IBYX NPSAMBIX. Y METh IPUMEHSATh
[IOJTy4Y€HHBIE 3HAHUS K PEIICHUIO 3a]1a4.

4) 3HaTb MPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. Y METh IPUMEHATH K PEIICHUIO
TeOMETPUYECKUX 3ajad.

5) Ilpumensist Bce MOTy4YEeHHBIE 3HAHUS TI0 TEMaM YMETh
pelaTe TeOMETPUUECKHE 3a7jaul, COACPIKAIIUE B KOMIIIEKCE
0a30BbIE€ OCHOBHI HAYAIbHBIX T€OMETPHUECKHUX CBEICHHIM.
6) YMeTh HCIOIb30BaTh CBOMCTBA U MPU3HAKH
napajuienorpaMmma U paBHOOEPEHHOH Tpanenuy Ipu
pELIeHNH 33/1ay.

MIPOCTBIX CYXIACHUN
00 00BeKTE, ero
CTPOCHHH,

CBOMCTBaX U CBSA3SX.

MIPOIIECC C YYETOM
BO3HHUKIITUX
TPYIHOCTEN U
OIIMOOK, HAMEYaTh
CII0COOBI BX
yCTpaHEHHUS.

BbIpaXKaTh CBOU
MBICIIH,
OTCTauBaTh CBOIO
TOUYKY 3pEHUS.




7) IlpuMeHsATh CBOMCTBA U MPU3HAKH PSIMOYTOJILHHKA,
poMO0a 1 KBazparta pH PELICHUH 3a1ad.

8) Hcnonp3oBaTh (HOPMYIIBI JUTsl BBIYMCICHUS TUIOIIAICH
napajuiesIorpaMMa, TpeyrojabHHUKa, Tpaneluy IpupeleHnH
3ajay.

9) OnpenensaTh MU(AropoBsl TPEYTOIBHUKH; TPUMEHSTHIIPU
peuienun 3a1a4 Teopemy I[udaropa.10) [Ipumenenue
Mo00MsI TPEYTOIBHUKOB JUIS JOKa3aTeNbCTBA TEOPEM H
peleHus 3a1a4, B TOM YUCIIe U3MEPUTEINIbHBIX 3a7a4 Ha
MECTHOCTH.

11)VYMeTp HaxoIuTh 3HAYCHHSI CUHYCA, KOCUHYCA,
TAHTE€HCa OCTPOro yIia NPsSMOYTOJIBHOTO TPEYTOJbHUKA,
MTOJIE30BaThCS TAONUIEH 3HAYEHUH CHHYCa, KOCHHYCA,
TaHreHca ansa yrios 30°, 45°, 60°.

12) OnpenensiTe TpagyCHYI0 MEpY IIyTH OKPY>KHOCTH;
JIOKa3bIBaTh TEOPEMY O BIIMCAHHOM YTJIE, CIECICTBUA U3 HEE,
TeOpeMy O MPOU3BEACHNUHN OTPE3KOB IEPECEKAIOIINXCS
XOpA,; IPpUMCHATH NOJYYCHHBIC 3HAHUA TIPU PCHICHUH 3a4a4.




Ipunoocenue.

Jlucr KOPPEKTHUPOBKHU KAJICHAAPHO — TEMATHYECCKOI'0 IJIAHUPOBAaHUSA.

[Ipenmert T'EOMETPUA
Kiace 9« »
Yuurens Kocunckas O.B.
2023 — 2024 yueoublii roa
Ne ypoka Tema KonnuecTBo yacos IIpnynna Croco6

10 IIJIaHy JTAHO KOPPEKTUPOBKHU KOPPEKTUPOBKHU
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