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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma y4eGHOTO Kypca 1o TeoMeTpun Uit 9 kiacca pa3paboTaHa Ha OCHOBE
(beneparbHOro KOMIIOHEHTA rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIEro
oOpa3zoBanus 1o Maremaruke, «O0s3aTeIbHOr0 MUHUMYMa COJICPKaHUsI OCHOBHOTO OOIIETO
00pa3oBaHus 10 MaTEMATUKE» U aBTOPCKOM MPOTpaMMEI 1o reomeTpuu Atanacsia JI. C., BXxomsmien B
cObopHHK padounx mporpamm «IIporpammer 001Ie00pa3oBaTeIbHBIX YupexkaeHui: ['eomerpus, 7-9
KJIacchl», coctaButenb: T.A. Bypmuctposa «IIporpammsl 00meo0pa3oBaTebHBIX YUPEKACHUI:
['eometpust , 7-9 knaccein.- M. IIpoceemenue, 2016.

HopmartusHoe o0GecrnieueHue nporpamMmmbl:

1. 3akon P® 273-®3 ot 29.12.2012r. «O0 oOpazoBanuu B P®» (c u3MEHEHUSIMH HU
nonosHeHusimu 2015-2016 r.r.).

2. Tlpuka3z MunoOpHayku P® ot 17.12.2010 N 1897 "OO6 yrBepxaeHuH (eaepaTbHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOTO 0O0miero oOpa3zoBaHus"
(3apeructpupoBano B Muntocte PO 01.02.2011 N 19644).

3. Tpuxa3z MunuctepcTBa o6pa3oBanus u Hayku Poccuiickoit deneparmm ot 31.12.2015 Ne
1577 «O BHeceHMM W3MEHEHUH B (enepalibHbIIl roCyIapCTBEHHBIH 00pa3oBaTeNbHBIH
CTaHJapT OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKAECHHBIM HpukazoM MuHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®denepamun ot 17 nexabps 2010 r. No 1897»
(3apeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937).

4. Ilpuka3z MwunuctepctBa oOpa3oBanHusi M Hayku Poccuiickoit deneparuu ot 31 mapra
2014 1. No 253 «DenepanbHbplii IepeYeHb YYCOHNKOB, PEKOMEHIOBAHHBIX (JOMYIIICHHBIX)
K HCIIOJIb30BAaHMIO B 0Opa3oBaTeIbHOM Mpollecce B OOpa30BaTEIbHBIX YUPEKICHUSX,
peanu3yronmx oOpa3oBaTeNbHBIE MPOTPAMMBl OOIIETO O0Opa30BaHUS U HMMEIOITUX
TrOCYIJapCTBEHHYIO ~ aKKpeOuTaluio» (C HU3MEHEHHSIMH, BHECEHHBIMHU: MPHUKA30M
Muno6praayku Poccun ot 8 uronst 2015 roga N 576; npukazom MunoOpHayku Poccun
oT 28 nexkabdbpst 2015 roga N 1529; npukazom Munoopuayku Poccuu ot 26 ssuBaps 2016
roaa N 38; npukazom MunoOpuayku Poccun ot 21 anpens 2016 roga N 459);

5. IIporpammsbl 0011e00pa30BaTEIbHBIX  YUPEIKICHUM: I'eomerpus, 7-9 xacchl.
Cocrasutens bypmuctposa T. A. — M.: IIpoceewienue, 2016.

6. OcHoBHas oOpa3oBaTelibHAs TPOrpaMMa OCHOBHOTO o01iero oopazoBanus MbOY COI
Ne4 1. JloGpoBoIbCK

7. VYuebnsiit uian MBOY COIL Ne4 1. Jlo6poBosibek Ha 2022 — 2023 y4yeOHBII ToI.

8. TpeboBaHus K OCHAIEHUIO 0OPA30BATEIHLHOTO MPOIIECCa.

ABTOpckas pabouast mporpamma, HCHOJb3yeMmas Uil pa3paOoTKH JaHHOW paboueit
IIpOrpaMMbl, COOTBETCTBYET (eaepalbHOMy KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHJapTa
obmrero oopazosanus 2010 rona.
Hacrosimas pabouast mporpaMma paspaboTaHa NMPUMEHUTENBHO K y4eOHOW mporpamme
A. C. AtanacsHa «['eomeTrpus» uid 7-9 KJ1accoB U OPUEHTUPOBAHA Ha MCIIOJIb30BaHUE yYeOHO
- METOJIMYECKOTO KOMILJIEKTa!
1. TIporpammsl o61Ie0O6pa3zoBaTeabHbIX yupekaeHu. ['eomerpus. 7 - 9 kacchl.
Cocrasutens: Bypmucrposa T.A. — M.: IIpocsemenue, 2015 r.

2. Teomerpus 7 —9 knacc: yueOHUK 1711 001eoOpazoBaTenbHbIX yupexaenuit/ JI. C.
Aranacss, B. ®@. byrysos, C. b. Kagomues — M.: IIpocsemenue, 2015

3. KonTtponbHo-u3Mepurensusie MaTepuansl. ['eomerpus. 9 knace/ CocraButens JI. 11
ITonosa- M.: Ilpocsemenue, 2016.



4. CaMocTosTeNbHBIC U KOHTPOJIbHBIE Pa0OTHI MO anredpe U reoMeTpuu s 9 kinacca /
Epmoga A. I1., 'ono6opoasko B. B. — M.: Nnekca — 2016

5. Kaprouku st koppekiun 3Hanuil mo maremaruke s 9 knacca/ I'. I'. JIleBurac — M.:
Wnekca, 2016

6. TIaBpunoBa H. ®. YHuBepcanbHbIe TOYpOUYHBIE pa3pabOTKH IO TEOMETPHH: 9 Kitacc —
M.: Bako, 2016

7. Teomerpus. Junaktudeckue marepuansl. 9 kmace/ b. I'. 3uB, B. M. Meiinep — M.:
[Ipocsemenue, 2014

8. T'eomerpus. Temarnueckue Tecthl. 9 kimace/ T. M. Mumenko, A. /1. bruakos — M.
[Ipoceuienue, 2015

9. Pa6unoBu4 E. M. 3aiaun u ynpakHeHUS! Ha TOTOBBIX YepTexax. 7 — 9 KIIacchl.
I'eomerpus — M.: MJIEKCA, 2016

10. T'eometpus 9 knacc. toroBas arrecraius. TUIIOBBIE TECTOBBIE 3a1aHus. [1a3K0B
10.A., I'mamuiBunu M. 5. Mocksa «IIpocsemenue» 2015

11. Terpaab-koHcnekT no reomeTpuu 9 kinacca. Epmosa A.I1., [ono6opoasko B.B.,
Kpmxanosckuit A.®. Mocksa «Mnekca» 2015

12. T'eomerpust 9 knacc. [Ipomexxyrounoe tectupoBanue. Cagopanumii FO.B. Mocksa
«9x3amen» 2015

13. Pabouas Tetpans no reometpun 9 kiacc. (YY) K yueOnuky Artanacsaa JI.C. u
np. I'maskoB FO.A., ErynoBa M.B. Mocksa «lIpocsemenne» 2017

14. Pabouas teTrpaap mo reomerpun 9 xmacce. K yueonuky JI.C. AranacsiHa u ap.
Mumenko T.M. MockBa «3Jk3amen» 2016

15. Tectol o reomeTpun 9 kiacc: k yaeOnuky AranacsHa JI.C. u ap. @apkor A.B.
Mocksa «9x3amen» 2016

JlanHast mporpaMMa COJIEpP’KUT BCE TEMBbI, BKIIOUEHHBIE B (pe/IepabHbIi KOMIIOHEHT CO/IEP KaHUS
00pa3oBaHus; BKIIOYAET BOIPOCHI PETHOHATILHOTO KOMIIOHEHTA, B BUJIE YPOKOB, HAa KOTOPBIX PEIIAIOTCS
npoOeMHbIe 3a7a4u, KOMOMHATOPHBIE 334, 33]]aud Ha MPOICHTHI; BEIYUCICHUS IPOBOASTCS C yI4ETOM
PErMOHANbHBIX OCOOCHHOCTEH .

Jannass mnporpamma pazpabotana c¢ yuérom paboueit MPOrpaMMbl  BOCIHTAHUS
.BocniuraTenbHble KOMIIOHEHTHI OTPaXKEHBI B JIMYHOCTHBIX PE3yIbTaTax.

B mepuon upe3BbIUAHBIX CHTyallMid, IOTOJHBIX YCJIOBHH, BBEICHHE KapaHTHHHBIX
MeponpusTH 1o 3abozneBaemMoctu rpunmnoMm, OPBU u jgpyrumMu  MHGEKIHMOHHBIMU
3aboneBanusmu, COVID, oOpazoBaTenbHbIl Mpolecc MO JaHHOMY Y4eOHOMY MpEIMETy
OCYIIECTBIISICTCS C HCIIOJH30BAHHEM IHCTAHIIMOHHBIX TEXHOJIOTHH, 3JIEKTPOHHOTO JTHEBHHKA,
COLIMANIBHBIX CETEeH U APYrux Gopm.

B paGouyto nporpamMMmy BKIIIOYEHBI B OCBOEHHE HOBOTO yyeOHOro mMaTepuaia u (GopMHpOBaHUE
COOTBETCTBYIOIINX IUIAHUPYEMBIX PE3YJIbTaTOB T€ YMEHHUSAMHU U BHUJBI JESITEIBHOCTH, KOTOPHIE
no pesynbratam BIIP Oblian BBISIBIEHBI Kak MPOOJIEMHBIE OIS

Matrematuueckoe oOpa3oBaHUe SBISETCS 00sS3aTeIbHON U HEOTHEMIIEMO YacThIO 00IIero 00pa3oBaHus
Ha BCEX CTYIEHAX IMKoJbl. O0ydueHrne MaTeMaTHKE B OCHOBHOM IITKOJIe HAPABIIEHO Ha JOCTH)KEHUE
CIeIYIOLUX Yyenel.

1) 6 HanpaeJieHUuU JTIUYHOCMHO020 DA36UNIUA .
1. q)OpMI/IpOBaHI/IC Hpe,[[CTaBJICHI/Iﬁ O MAaTCMAaTHKEC KaK 4YaCTH O6IJ.I€‘-ICHOBC‘ICCKOI‘/JI
KYJIbTYPbI, O 3HAUUMOCTH MATCMATHUKU B Pa3BUTUN HUBUJIN3AIIUH U COBPCMCHHOT'O O6H.[€CTB3;


http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1824.htm
http://www.alleng.ru/d/math/math1824.htm

2. Pa3ButHe JOTrMYECKOrO UM  KPUTHYECKOTO MBIIUICHHS, KYJIBTYpPhl —PEyH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY;

3. WHuTennekryanpHOe pa3BUTHE YyYamluXcs, (OPMUPOBAHHE KAUECTB MBIILICHHS,
XapaKTEePHBIX I MAaTEMaTHYECKOW JEATEeIHbHOCTH M HEOOXOAMMBIX IS MPOJYKTHBHOW >KH3HH B
OOIIIECTBE;

4, Bocnuranue kauecTB JTUYHOCTH, 0OECIEUUBAIONIUX COLMAIBHYIO MOOUIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIILHBIC PEIICHUS;

5. dopMHUpPOBAHUE KAYECTB MBIIUICHHS, HEOOXOJAMMBIX JJIA aJanTalud B
COBpPEMEHHOM HMH(POPMAIIMIOHHOM OOIIECTBE;

6. Pa3Butne wuHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY W MaTeMaTHYECKUX
CIIOCOOHOCTEN;

2) 6 MemanpeomMenmHoM HanpPaei1eHUU

1. PazButne mnpencraBieHuii O MaTeMaTHKe Kak (opMe OmucaHus U METOJe
MO3HAHUS JCUCTBUTENBHOCTH, CO3JI[aHWE YCIOBUM [UII TPUOOPETEHHsS TIEPBOHAYATIBHOTO OIBITA
MaTeMaTH4Ye€CKOTO MOJICTUPOBAHHS;

2. ®opmupoBaHue  OOIUMX  CHOCOOOB  HMHTEUIEKTYaJIbHOM  JIESTEIbHOCTH,
XapaKTEPHBIX JJIi MAaTEMaTUKU W SIBIISIONIMXCS OCHOBOM IMO3HABATEIBHOW KYIBTYphI, 3HAYUMOU st
pasIUuHBIX chep YeI0BEUECKOU e TeTbHOCTH;

3. dopmupoBaHUE MPEACTABICHUN 00 HAESIX U METOJIaX MAaTEMaTHUKH, O MAaTEMaTHKE
Kak (hopMe ONMMCAHMS U METO/IE TIO3HAHUS JIEHCTBUTEIHLHOCTH.

3) 6 npeomemnom nanpasienuu:

1. OBnajgeHne KOHKPETHBIMH MAaTEMAaTHYECKHUMHU 3HAHUSMH, HEOOXOIUMBIMHU IS
MIPUMEHEHHSI B MPAKTUUECKOU NEATETBbHOCTH, JUIS U3YyYCHHUS CMEXHBIX AUCIUIUINH, JUIS TPOIOJIKEHUS
o0pazoBaHUs;

2. Co3nanne ¢yHIaMeHTa JJIi MaTeMaTHYeCKOro pa3BUTHS, (OPMHUPOBAHUS
MEXaHHU3MOB MBIIICHHUS, XapaKTEPHBIX JJIsl MaTeMaTHUECKOMN AeITeIbHOCTH.
3. dopmupoBaHUE TIPEACTABICHUN O MaTeMaTHKE KaK YacTH OOIIeYesIOBEUeCKOU

KYJIBbTYPBbI, IOHUMaHWA 3HAYUMOCTHU MAaTCMAaTUKU JJIsL O6I_HGCTBCHHOFO mporpecca.

B cooTtBeTcTBHM ¢ (enepanbHBIM 0a3MCHBIM YU€OHBIM IIJIAHOM JIJIsl 00pa30BaTEIbHBIX YUPEKIACHUI
P® na uzydyenue reomerpur B 9 Kiacce OTBOOUTCSA 2 4aca B Helelro, 34 yueOHble Hexeu, 68 yacoB
B IroJl COOTBETCTBEHHO, B TEUCHHE OJHOTO Y4eOHOI0 roja Ha 6a30BoM ypoBHe. IIporpammoii
MPEAYCMOTPEHO MPOBECHUE 6 KOHTPOJBHBIX pabOT (BKJItOUas 1 aTTecTaliMoHHyl0 paboTy 3a Kypc 9
KJIacca), B TOM YHCIIe CaMOCTOSATENbHBIX padoT — 16; TecToBBIX padoTt — 13.

PA3JIET 1.

Ilnannpyemble mpeaMeTHbIe pe3yJbTAThl U3YYeHUS Y4eOHOr0 MpeaMera.

IIporpamma obecrieunBaeT AOCTHKEHHE CIEAYIOUINX PE3YyJIbTaTOB OCBOEHHUS 00pa30BaTENIbHON
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:
JAUYHOCIMHbIE:
. UCIOJb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUYECKOH NEeSITeIbHOCTH U
MTOBCETHEBHOM JKU3HU /ISl MOIETMPOBAHUS MPAKTHUECKUX CUTYallui U MCCIIeI0BaHUS
IIOCTPOEHHBIX MOJEJIEHN C HCIIOJIB30BAHNEM allapara reoMETPUN

. (opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO U caMOOOpPa30BaHHUIO Ha OCHOBE MOTHUBAIIUH K
00y4eHHIO U IO3HAHUIO, BBIOOPY JaibHEeHero oopazoBanus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuit 1 mpohecCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHHUIO
WHIMBUYaIbHOM 00pa30BaTeNbHOM TPAEKTOPUH C yUETOM YCTOHUMBBIX
[I03HABATENIbHBIX HHTEPECOB



. (opMupOBaHKE IIETOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILIECTBEHHON MTPaKTUKU

. ¢dbopmMupoBaHHEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUHU U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMU M MIIAJIIUNMHU B 00pa30BaTeIbHOM, OOIIIECTBEHHO TIOJIC3HOM,
y4eOHO-UCCIeIOBATEILCKOM, TBOPUECKON U IPYTHX BUIAX JACSITEILHOCTH

. YMEHUE ICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOY MBICIY B YCTHOW U MUCBMEHHOW pe4H, IOHUMATh
CMBICJI IIOCTABJIEHHOM 3aJ]a4i, BBICTPAaUBATh apI'yMEHTALUIO, [IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI

. KPUTHYHOCTb MBIIIJIEHUS, YMEHHE PACIIO3HABATh JIOTUYECKN HEKOPPEKTHBIE BBICKA3bIBaHMUS,

OTJINYaTh TMIOTE3Y OT (paKTa

L] KpC€aTHUBHOCTb MBIIIJICHUSA, MHUIIUATUBY, HAXOJYUBOCTb, AKTUBHOCTE ITPH PCHICHUN
TCOMETPHUUCCKUX 3adaqd

. yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YJIbTAT YUICOHOM MaTeMaTHUYECKOU JIeATeTbHOCTH
. CIOCOOHOCTH K AMOITMOHAIBHOMY BOCIPUSTHIO MaTEMaTUUECKUX 00BEKTOB, 3aj1a4, PEIICHU,
paccyxJIeHUI
MeETaIlpeJIMETHDBIC:

B 9 xmacce Ha ypokax reoMeTpuu, Kak ¥ Ha BCeX MpenMeTax, OyeT mpoaoipkeHa padoTa mo
Pa3BUTHIO OCHOB YHTATEILCKOW KoMmeTeHIH. OOyJaronmecs: OBIaICIOT YTEHHEM KaK CPEICTBOM
OCYIIECTBIICHHS CBOMX JATBHEHIINX TJIAHOB: TIPOJIOJDKEHUST 00pa30BaHUs M caMOOOpa30BaHM,
OCO3HAHHOTO IUTAHUPOBAHUS CBOETO aKTyaIIbHOTO M MEPCHEKTUBHOTO KPyra YTEeHHSL.

[Tpu n3yueHnn reoMeTpun 00yJaroIIuecs: YCOBEPIICHCTBYIOT MPHOOPETEHHBIE HABBIKKA Pa0OTHI C
nHpopManuei u monoJHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, MPEOOPa30BBIBATH U
WHTEPIPETHUPOBATH COJCPKAIILYIOCS B HUX HHPOPMAIUIO, B TOM YHCJIE:

* CHUCTEMaTU3UPOBATh, COMOCTABIIATH, AaHAIU3UPOBATh, 0000IIaTh U HHTEPIPETUPOBATH HH(OPMAIIHIO,
COJIEPIKalIyI0Cs B TOTOBBIX HH()OPMALIMOHHBIX 00ObEKTaX;

* BBLJICJISITH TJIABHYIO ¥ H30BITOYHYIO HH()OPMAIIHIO, BBIIIOJHATE CMBICIIOBOE CBEPTHIBAHHUE
BBIJICTICHHBIX (DAKTOB, MBICIICH; IPEIICTABIIATH HH(MOPMAIMIO B CXKATOH CI0BEeCHOU Gopme (B BHIE
IJIaHA WJIM TE3UCOB) M B HATJISITHO-CUMBOJIMYECKOU popme (B Bue TaOIuIl, Tpa@UIECKUX CXeM U
JMarpaMM, KapT MOHSATUN — KOHIENTYaJbHBIX JHarpaMM, OMIOPHBIX KOHCIIEKTOB);

¢ 3aIllOJIHATD U JOIIOJIHATD Ta6J'II/II_IBI, CXEMbI, fHarpaMmbl, TCKCTHI.

B xoze nzyueHusi reoMeTpun 00y4Jaronrecs yCOBEPIICHCTBYIOT OTIBIT IPOCKTHOM JESITEIbHOCTH, KaK
ocoboit (hopMbl yueOHOI pabOThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSTEIILHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MIOBBIIICHUIO MOTUBAIIUH U Y3PPEKTUBHOCTU YICOHOU
JeSATEIBHOCTH; B X0JI€ PeaTM3allii KCXOTHOTO 3aMbICIIa Ha MPAKTHYECKOM YPOBHE OBJIAJICIOT
YMEHHUEM BBIOMpATh aJICKBaTHBIC CTOSIICH 3a[aue CPECTBA, IPUHUMATh PEIICHHS, B TOM YUCIIC U B
CUTYaIUsIX HeonpeaeneHHOCTH. OHU OydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3padoTkKe
HECKOJIbKUX BApUAHTOB PEIICHUH, K IOUCKY HECTAHAPTHBIX PEIIEHUH, TOUCKY U OCYIIECTBICHUIO
HauOoJee MPUEMIIEMOTO PEIIEHHS.

pezynamusHble:
e onpedensimp UEIb JACATEIBHOCTH HAa YPOKE C TIOMOIIBIO YUUTEIIS U CAMOCTOSTEIIBLHO;
e  YYHUTHCS COBMECTHO C yUHTENIeM OOHAPYKUBATh U (hOpMYIUPO8ams yueOHYi0 npod.iemMy,
e YYUTBCA NIAHUPOSAMb YIEOHYIO IESTEIBHOCTD Ha YPOKE;

e BbICKA3bI6AMb CBOIO BEPCHUIO, NIBITATHCS MpeIarath cocod e€ NpoBepku (Ha OCHOBE
MPOIYKTUBHBIX 33JaHUN B ydeOHUKE);

e paboTas MO NPeATIOKEHHOMY TUIAHY, UCNOIb308amb HEOOXOAUMBIE CpeacTBa (YUeOHHK,
KOMIIBIOTEP U UHCTPYMEHTHI);



onpe()ejzﬂmb YCIICITHOCTD BBITIOJIHCHUSA CBOCTO 3a/laHUA B AUAJIOTIC C YHHUTCIICM.

CpenctBoM (GOpMUPOBAHHUS PETYISATUBHBIX JCUCTBHIA CIYXKAT TEXHOJIOTHUS
NpoOJEMHOTO JMaiora Ha ATare U3y4eHus HOBOTO MaTepraa U TEXHOJIOTUS OLCHUBAHUS
00pa3oBaTeNbHBIX JOCTH)KEHUH (y4eOHBIX YCIIEXOB).

no3HaeamesibHblE.

OPUEHTUPOBATHCS B CBOEH CUCTEME 3HAHUMN: NOHUMAMb, YTO HYKHA JONOJHUTEIbHAsS
nHbopManus (3HaHHUA) s pereHus yaeOHOM 3a/1auu B OJTUH 1I1ar;

oenams TPEIBAPUTEILHBIA 0MOOp UCTOYHUKOB MHPOPMALINK s pelIeHus yueOHO 3a1aun;

NOOBIBaTh HOBBIE 3HAHUSL: HAX0O0UMsb HE0OX0UMYI0 HH(OpMaINIO, KaK B y4eOHUKE, TaK U B
MPEI0KEHHBIX YUUTEIIEM CIIOBAPSX, CIPABOYHHUKAX M MHTEPHET-pecypcax;

NoOBIBaTh HOBBIE 3HAHUSL: U361eKamb NHPOPMAIUIO, IPEACTABICHHYIO B pa3HbIX (hopmax (TEKCT,
TabIMIA, CXeMa, WUTIOCTPALUs U 1p.);

nepepadbaThIBaTh MOJIYYEHHYIO HH(POPMALIUIO: HaAba00ams u

denams CaMOCTOATENBHBIE 8b1600bl. CpeacTBOM (HOPMHUPOBAHUSI IO3HABATEIHHBIX ACHUCTBUN
CITYKUT y4eOHBIN MaTepHall U 3aJlaHus yaeOHHKa, 00ECIIeYNBAOIINE ITEPBYIO TUHUIO PA3BUTHUS —
yMEHHE OOBSICHITH MUP.

KOMMYHUKamueHblE:

JOHOCHTH CBOIO TIO3HIIUIO JI0 IPYTUX: 0OpMismb CBOIO MBICIH B YCTHOM M TUCHMEHHOW peun (Ha
YPOBHE MPEJI0KESHUS WK HEOOJIBIIIOTO TEKCTA);

CIIYILIAaTh ¢ TIOHUMATh peub Opyeux;

BBIPA3UTENILHO YUmams U nepeckasvléams TEKCT;

gécmynams B 6eceqly Ha YpOKe U B KHU3HU;

COBMECTHO 00208apusamscsi O MpaBUIax OOIIEHUS U TIOBEJCHHS B IIKOJIE U CIEI0BATh UM;
YUUTBCS 8bINOIHAMD PA3TUUHBIE PO B TpYIIE (JIUAepa, UCIIOIHUTENS, KPUTHKA).

CpenctBom (hopMUPOBaHUS KOMMYHUKATUBHBIX IEHCTBUMN CITy>KaT TEXHOJIOTHSI TPOOIEMHOT0
nuanora (moOyXAaroIui ¥ OIBOASIIUN AUAJIOT), TEXHOJIOTHS MPOTYKTUBHOTO YTEHUS U
opraHu3aius padoThl B MaJIbIX TPYIIIaX.

npeaMeTHbIE:
Tema Yyammecs:s HayyaTcs Yyammecs: mosryyar
BO3MOKHOCTDH
HAYYHMThCS
BekTopsl -0003HaYaTh U U300paKaTh BEKTOPHI; -OBJIAJICTh BEKTOPHBIM
(12 gacoB). - n300pakaTh BEKTOP, paBHBIN JaHHOMY; METOJIOM JUISl PELIEHUS
- CTPOUTH BEKTOP, PaBHBII CyMME JBYX BEKTOPOB, 3a7a4 Ha BBIYHCIICHUE
HCIIO0JIb3Ysl IPaBUJIa TPEYTOJIbHUKA, TIapajliesiorpaMmma, U JI0Ka3aTEeIbCTBO;
(hopMynTHupOoBaTh 3aKOHBI CII0KECHHUS, -IIpUOPECTH OTIBIT
-CTPOUTH CYMMY HECKOJIbBKMX BEKTOPOB, UCIOJIb3YsI BBINOJIHEHUS ITPOEKTOB.

MPaBUJIO MHOTOYTOJTbHUKA,
- CTPOUTH BEKTOP, PaBHBINA Pa3HOCTHU ABYX BEKTOPOB, ABYMs
CIIoco0aMu;

-pelaTh reOMETPUIECKHE 3a/1a4H HCTIOIb30BaHNE
ITOPUTMA BBIPAKEHUS Yepe3 TaHHBIC BEKTOPBI, HCIIOIb3Ys
MIpaBUJIa CIIOXKEHHS, BRIYUTAHUS 1 YMHOXKEHHSI BEKTOpa Ha
YHUCIIO;

-pemiaTh MpOCTEUIINe FTEOMETPUIECKHE 3a/1a4H, ONIHPAsCh Ha
W3YYCHHBIE CBOMCTBA BEKTOPOB;




-HaXOJIUTh CPEIHIOK JIMHUIO TpaleUuyd MO 3aJaHHBIM
OCHOBAHUSIM.

B mnoBcenHeBHOW KW3HM W NP M3YYEHHUH JAPYIHX
NpeaIMeTOB:  KCIOJIb30BaTb BEKTOPbl JJIs  PEIICHHUS
MpOCTEHIIMX  3aad  Ha  OMNPEACIEHUE  CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSI.

Metoa
koopauHar (10
4acoB).

-OIepupoBaTh Ha 0A30BOM YPOBHE MOHITUSIMH KOOPUHATHI
BEKTOPA, KOOPAUHATHI CyMMBI U PA3HOCTH BEKTOPOB,
IIPOU3BE/ICHUS] BEKTOPA HA YUCIIO;

-BBIYMCIIATH KOOPAUHATBI BEKTOPA, KOOPAUHATEI CYMMBI U
Pa3HOCTH BEKTOPOB, KOOPANHATHI IIPOU3BEACHHS BEKTOpA Ha
YHUCIIO;

-BBIYMCIIATh YTOJI MEXY BEKTOpPaMU;

-BBIYHCIIATH CKASIPHOE IPOU3BECHUE BEKTOPOB;
-BBIYHCIIATH PACCTOSIHUE MEXAY TOYKaMH II0 U3BECTHBIM
KOOpAMHATAM;

-BBIYMCIIATh KOOPAWHATBI CEPENUHBI OTPE3KA;

-COCTaBJISITh YPABHEHHUE OKPYKHOCTH, 3Hasi KOOPANHATHI
LIEHTPAa ¥ TOYKHU OKPY’KHOCTH, COCTaBJIATh YPABHEHUE
MPSIMOM IO KOOPAMHATAM JIBYX €€ TOYEK;

-pemark MpoCTEeNIINE 3a1a4i METOJ0OM KOOPAHUHAT.

-OBJIAJICTh
KOOPAWHATHBIM
METOJIOM PELICHUS
3a71a4 Ha BHIYHCIICHUE
U JI0Ka3aTeNbCTBO;
-IpUOOPECTU OTBIT
UCTIOJIb30BAHUS
KOMIBIOTEPHBIX
poTpaMM JUIsl aHATTu3a
YaCTHBIX CITy4aeB;
-B3aIMHOTO
PAacIIoIOKEeHUS
OKPY>KHOCTEHN U
PSMBIX;

-IpruoOpPeCTH OTbIT
BBITIOJTHEHHS! TIPOCKTOB.

CooTHOLIEHUsI | -OTIEPUPOBATH Ha 6A30BOM YPOBHE TOHATHSIMU: CHHYCA, -BBIYKCIISATH TUIOMIAIN
MEKIY KOCHHYCA U TAHT'CHCA YIJIOB; ¢buryp, COCTaBICHHBIX
CTOPOHAMM H -IPUMEHSTh OCHOBHOE TPUTOHOMETPHUYECKOE TOMKICCTBO U3 JIByX U OoJiee
yriamu [IPU PEIICHUH 3a/1a4 Ha HAXO0XKICHHE OJTHOM OpPSIMOYTOJIbHUKOB,
TPeyroJbHUKA. | TPUTOHOMETPUYECKOI (QYHKINY Yepe3 APYTYIo; napauieiorpaMMoB,
CxansipHoe -1300paxaTh YroJyl MEXIy BEKTOPAMH, BEIYHCIIATD TPEYroJbHUKOB, Kpyra
NpoU3BeeHNe | CKaIPHOE IPOU3BEICHUE BEKTOPOB; U CEKTOPA;
BEKTOPOB -HaXOJUTh YIJIbl MEKIY BEKTOPAMHU, UCHIONIB3Ys GopMyity -BBIYMCIIATH TUIOLIATH
(14 acos). CKaJISIPHOTO TIPOU3BEIICHUS B KOOP/INHATAX; MHOT'OYTOJIbHUKOB,
-PUMEHSTh TEOPEMY CHHYCOB, TEOPEMY KOCHHYCOB; UCII0JIb3Ysl OTHOIICHHSI
-IPUMEHSTH GOPMYJTY IIOMIAH TPEYTOJIbHUKA: PaBHOBEJIMKOCTH H
1, . PaBHOCOCTABJICHHOCTH;
S==absina
2 -[IPUMEHSITh
-peliath MPOCTEHINNE 3a1a4n Ha HAX0KICHHE CTOPOH M anredpaudecKkuii u
YIJI0B IIPOU3BOJIBHOIO TPEYrOJIbHUKA. TPUTOHOMETPHYCCKUN
Matepua npu
pEIICHUH 33124 Ha
BBIYKMCIICHUE TUTOIA/ICH
MHOTOYTOJIbHUKOB;
IPHOOPECTH OTIBIT
IPUMEHCHUSI
anreOpandeckoro u
TPUTOHOMETPUIECKOTO
ammapara rnpu
perieHnn
reOMETPUICCKHX
3a/1a4.
JOnuHa -0MepUpOBaTh HA Ha30BOM YPOBHE MOHSATHIMH MTPABHIBHOTO | -BBIBOJHUTH (GOPMYITY
OKPY’KHOCTH M | MHOTOYTOJIbHUKA; - | s BRIYMCIICHHS YTIa
MJI0IATb NPUMEHSATH (HOPMYITY ISl BBIYUCIICHHS yIila MPaBUIBHOTO | MPAaBUJIBHOTO N-
Kpyra N-yroJbHUKA; - | yroyibHUKa U
(12 acos). OPUMEHSITH POPMYJIBI ILIOIIAIN, CTOPOHBI TPABHIHHOTO HIPUMEHSITH €€ B

MHOT'OYTOJIbHHKA, paJilyca BIMCAHHON U ONIMCAHHOU

IPOLIECCE PEIICHHSI




OKPYKHOCTH;
IPUMEHATH (HOPMYJIBI ATHHBI OKPY)KHOCTH, AYTH
OKPY’KHOCTH, ILUIOINAAU Kpyra ¥ KpyroBOIO CEKTOpa;
HCIIOJIb30BATh CBOMCTBA U3MEPEHUS [UIMH, YIJIOB IIPU
pelIeHny 3a/1a4 Ha HaX0XKJACHUE JIMHBI OTPE3Ka, rpa yCHON
MEpBI yIIIa;

BBIYMCIIATH IUIOIAAU TPEYTrOJIbHUKOB, IPSIMOYIOJIBHUKOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIYUCIIATH JJIMHY OKPYKHOCTH M JUIMHY Iy OKPY’KHOCTH;
BBIUUCIIATH JJIMHBI TUHEHHBIX 3JIEMEHTOB (PUTYp M MIX YIIIBI,
HCIO0JIb3YS] U3YUEHHBIE (POPMYIIBI.

B noBcegHEeBHOM KU3HM U NIPH U3YYEHHUH APYTUX
NpeIMEeTOB: penlaTh IPAKTUYECKUE 3a/1a4H, CBS3aHHBIE C
HAaxO0KJICHHEM I€OMETPUYECKUX BEJIMUHH.

3ajady;
IPOBOJIUTH
JI0Ka3aTenbCTBA
TeopeM o opmyie
TUIOIAH, CTOPOHBI
NPaBUIBHOTO
MHOTOYTOJIbHUKA,
paauyca BHMCAHHOW U
OIHUCAHHOMN
OKPY>KHOCTHU U
CJIEICTBUH U3 TEOPEM U
MIPUMEHSITH UX TIPU
pelIeHNH 3a/a4;
pemaTh 3a/1a41 Ha
JI0Ka3aTeNbCTBO C
UCTIOJIb30BaHUEM
bopMyI IITUHBI
OKPY)KHOCTH U JUTHHBI
IyTH OKPY>KHOCTH,
dbopmyn rromanei
buryp.

JBuKeHUst -ONeprupoBaTh Ha 06a30BOM YPOBHE MOHATUSIMH OTOOPaKEHUS | -TIPUMEHSTH CBOWCTBA
(8 wacoB). | UIOCKOCTH Ha ceOS W IBHKCHHUS; JIBYDKEHUS TIPU

-ONepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMH OCEBOH H peIIeHUH 33/1a4;
[EHTPAIILHOW CUMMETPHH, TIApaJUIEITFHOTO TIepeHoca, MPUMEHSTH TOHSTHUS:
MOBOPOTA, 0CeBas U IICHTpaIbHAs
-pacro3HaBaTh BUJIbI JBIKCHUIA, CUMMETPHS,
-BBITIOJTHATH MTOCTPOSHHE JIBMKEHUI C TIOMOIIBIO IIUPKYJISl U | TTapaJuIeIbHBIH
JIMHEWKH, OCYIIECTBIITh TpeoOpa3oBanue Guryp; MEPEHOC U MOBOPOT
-pacro3HaBaTh 10 YepTekaM, OCYIICCTBIISATh JUTSL PELICHUH 3a71a4.
npeoOpa3oBaHus GUTYP C MOMOIIBIO OCEBON U
[EHTPAIILHOW CUMMETPHH, TTApAIJICITFHOTO TIEpeHOca U
MOBOPOTA.

IMoBTOpEHUE -IIPUMEHSITh IIPU PEIICHUH 3a]1a4 OCHOBHBIE COOTHOLLICHMSI

Kypca MEX]ly CTOPOHAMH U YIJIaMH NIPSIMOYI'OJIBHOTO U

MJIAHUMETPHH | TIPOU3BOJIBHOTO TPEYT OJIbHUKA;

(6 uacoB). -IIPUMEHSTH (POPMYJIbI IIJIOLIAIU TPEYTOIbHUKA.

-pelaTh TPEYroIbHUKU C TIOMOLIBbIO TEOPEM CUHYCOB U
KOCHHYCOB,

-IIPUMEHSITh IPU3HAKU PABEHCTBA TPEYTOJIbLHUKOB IIPH
peleHNH FeOMEeTPUYECKUX 3a/1ad,

-IIPUMEHSTh IPU3HAKU MOA00MS TPEYrOJIbHUKOB MPU
pELIEHNN TEOMETPUUYECKUX 3a/1ad,

-OIPENENATh BUABI YETHIPEXYTOJIbHUKOB U UX CBOWCTBA,
-HMCII0JIb30BaTh (popMysIbl TUIOmaAen Guryp s
HaXOXXJICHHUS MX IUIOMAIH,

-BBINOJIHATH YEPTEXK M0 YCIOBHIO 337a4H, pelIaTh
MIpOCTENIINE 3a1a4t 110 TeME «UeThIpeXyroJIbHUKW»
-MCI0JIb30BaTh CBOMCTBO CTOPOH YETBIPEXYTOJIbHHKA,
OTMCAHHOTO OKOJIO OKPY’KHOCTH; CBOMCTBO YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a/1a4,
-HMCII0JIb30BaTh (POPMYJIBI AJTHMHBI OKPYKHOCTH U JIyTH,
IUIOLIAIA Kpyra M CEKTOpa MpHU pEeLUICHUH 3a/1a4,

-peuaTh reOMETPUYECKHE 3a/1a4M, OIIMPAsACh HA CBOMCTBA
KacaTeJIbHBIX K OKPY)KHOCTH, IPUMEHSISI JONOJTHUTENIbHbIE




MOCTPOEHHSI, AITreOpandecKuii 1 TPUTOHOMETPHUYUCCKHHA
amnmapar,

-IIPOBOJUTH OIEPALIMM HAJl BEKTOPAMH, BBIYUCIIATH JUIMHY U
KOOPAMHATBI BEKTOPA, YIOJI MKy BEKTOpaMy,
-pacro3HaBaTh ypaBHEHUS OKPYKHOCTEN U IIPSIMOU, YMETh
HX WCIOJIb30BaTh,

-MCIO0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B
MIPAKTHUYECKON IEATEIbHOCTH IS PEIICHUS IPAKTUYECKUX
3a/1a4, CBA3aHHBIX C HAXO0KICHUEM I€OMETPUYECKUX

BEJIMYMH.
PA3IEJI 1I.
Conep:kanmne y4eOHOro mpeaMera.
TI'eomempus — OIUH W3 BAKHEUIINX KOMIIOHEHTOB MAaTEMaTHYECKOTO 00pa3oBaHMS,

HEOOXOIUMBIM Ui MPHOOpEeTeHUsT KOHKPETHbIX 3HAHUNH O MPOCTPAHCTBE M IMPAKTUYECKU
3HAYUMBIX yMEHUH, (OPMUPOBAHMS SI3bIKa OMUCAHMUSI OOBEKTOB OKPYXKAIOIIETO MHpa, Ui
Pa3sBUTHUA TPOCTPAHCTBCHHOI'O Boo6pa>1<eH1/1$[ 1 HUHTYHLIUHU, MaTeMaTUYeCKOU KYJIbTYpPbI, IJIA
ACTETUYECKOTO BOCIHUTAHHS OOydarommxcs. V3ydeHne reoMeTpuu BHOCHUT BKJIAJ B Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS, B (GOPMUPOBAHHE TIOHSTHS I0OKa3aTEeIbCTBA.

B kypce reomerpun 8 xiacca u3y4arorcsi HanOoJiee BaKHBIC BUIBI YETHIPEXYTOJLHUKOB -
napajiesiorpaMM, TMPSMOYTOJBHHUK, POMO, KBaapar, Tpameuus; naércs TMpeICTaBICHUE O
¢durypax, o01a1a0MKUX OCEBON WM IIEHTPATHLHON CHMMETPHUEH; pacIIuPSAIOTCS B YTIYyOJISIOTCS
MOJTydeHHBIE B 5—06 KJlaccax MPEICTaBICHHs OOydJarommxcsi 00 W3MEPEHWH M BBIYUCICHUH
IUIONIAJICH;  BBIBOAATCS  (OPMYNBI  IUIOIIAJEH  MPSMOYroJbHHKA, IapajuiesiorpaMmma,
TPEYroJIbHUKA, TPArelny; JTOKa3bIBACTCS OJHA M3 TJABHBIX TEOPEM TI'E€OMETPUU — TEOPEMY
[Mudaropa; BBOAMTCS TMOHATHE TOJOOHBIX TPEYTOJBHUKOB, PAaCCMAaTPHUBAIOTCS IMPHU3HAKH
mo00usl TPEYroJbHUKOB M HMX TPUMCHEHUS; JICIAeTCs TEPBbId IIar B OCBOCHUM YUYaIIUMUCS
TPUTOHOMETPHUYECKOTO amiapara TEeOMETPHUHU; PpACIIUPSIOTCS CBEIEHHs 00 OKpPYXHOCTH,
MOJIyYCHHBIC yJalUMKCS B 7 KIIAcCe; M3y4aroTCs HOBBIC (DaKThl, CBS3aHHBIC C OKPYKHOCTBIO;
3HAKOMSTCS 00YJarOIIHUEcs: ¢ YEThIPhMS 3aMeYaTeIIbHBIMU TOYKAMHU TPEYTOJIbHHUKA; 3HAKOMSTCS
oOyyJarornuecs ¢ BHITIOJHEHUEM JCUCTBUI Ha/l BEKTOPAMHU KaK HANPaBJICHHBIMU OTPE3KaMHU, YTO
BaYKHO JIJISl IPUMCHEHHSI BEKTOPOB B (PH3HKE.

1. TloBTOpeHme Kypca reomerpum 8 kiaacca (4 4Jaca).
1nowaos yemvipexyzonvuuxos. Ilpusnaku nooodbus mpeyzonroHukos. Teopema
Tughazopa. Bnucannas u onucannas OKpy#CHOCMU.

2. Bektopsl (12 yacoB).

Ilonamue eexmopa. Pasencmeo éexkmopos. Omknaoviganue 6eKmopa om OaHHOU
mouxu. Cymma 08yx eekmopos. Ilpasuno napannenozpamma. Cymma HeCKOIbKUX 8EKMOPO8.
Buiuumanue eexmopos. Ymnoowcenue eekmopa na wucno. Ilpumenenue 6ekmopos k
pewenuio 3a0a4. Cpeousasn TuHus mpaneyuu.

Iesb: HAYYUTH yJaIUXCsl BHIIOJHATH JEHCTBUS HAJl BEKTOPAMH KaK HaIllpaBJIEHHBIMU
OTpEe3KaMU, YTO BaXKHO JIsl IPUMEHEHHUS BEKTOPOB B (DPU3UKE; TO3HAKOMUTH C UCTIOJIH30BAHUEM
BEKTOPOB M METOJIa KOOPAWHAT MPH PELICHUH T€OMETPUUYECKHX 3a/1a4.

Ha npumepax nokassIBaeTcs, Kak BEKTOPbI MOTYT IIPUMEHSTHCS K PELICHUIO
reoMeTpuIecKuX 3a1au. JleMoHcTpupyercs 3pPeKTUBHOCTh MPUMEHEHUS GOPMYIT s
KOOpAMHAT CepeIMHBI OTPE3Ka, PACCTOSHUS MEXAY IBYMs TOUKaMH, YpaBHEHHH OKPY>KHOCTU U
IPSIMOI B KOHKPETHBIX T€OMETPUYECKUX 3a/1a4ax, TEM CaMbIM Ja€TCsl MPeICTaBIeHUE 00
U3YyYEHHH F€OMETPUUECKUX (DPUTYP C IOMOIIBIO0 METO0B alNreOpsl.




3. Metoa xoopaunat (10 yacos).

Pasnooicenue sexkmopa no 06ym nexonnuneapuvim eekmopam. Koopounamer eexkmopa.
IIpocmetiwue 3adauu 8 koopounamax. Pewenue 3a0ay memooom koopounam. YpasHenue
OKpyJICcHOCIU. YpasHenue npsamotl.

]_Ie.]'lb: HAay4YUTb yJallluXCs BBIIIOJHATDH IIGﬁCTBPI?I HaJl BEKTOpaMU KaK HallpaBJICHHBIMU
OTPE3KaMHM, YTO BAXXHO IJII NPUMCHCHUA BEKTOPOB B (bl/ISI/IKe; IIO3HAKOMHUTD C UCIIOJIB30BAHHUEM
BCKTOPOB KU MECTOZa KOOPAUHAT NPHU PCIICHUN I'COMETPUUCCKUX 3aaa4.

BGKTOp OMpCACIIACTCA KaK HaHpaBJICHHI)II‘/JI OTPEC30K U I[ef/'ICTBI/IH Haa BEKTOpaMu BBOJATCA Tak,
KaK 3TO IPUHATO B PU3HUKE, T. €. KaK JEHCTBUS ¢ HAIPaBJIEHHBIMU OTpe3KaMu. OCHOBHOE
BHUMAaHHUEC OOJDKHO OBITH YACICHO BI)Ipa6OTKe YMGHI/Iﬁ BBIIIOJIHATL OINICpallvii HAaA BEKTOpaMu
(cxnaapIBaTh BEKTOPHI 10 MpaBUjIaM TPEYTOJbHUKA U MapajielorpaMmma, CTpOUTh BEKTOP,
PaBHBIN Pa3HOCTH JIBYX JIAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIN IIPONU3BEACHUIO JAHHOTO
BEKTOpa Ha JaHHOE YHCJIO).

Ha npumepax nokaspIBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHSATHCS K PEILICHUIO0 T€OMETPUUECKUX
3anad. JlemoncTpupyercs 3¢p¢eKTUBHOCTh TPUMEHEHUs (OPMYIT [yl KOOPAWHAT CepEANHbI
OTpe3Ka, PacCTOSHUS MEX]Ly ABYMsI TOUKaMU, YpaBHEHHH OKPYKHOCTH U MPSMOI B KOHKPETHBIX
reOMEeTPUUECKUX 33/1a4aX, TEM CaMbIM JAaeTCs MPeICTaBIeHUEe 00 N3YUEHUU T€OMETPUUECKUX
¢buryp ¢ momMoIIbI METOI0B AJIreOpHI.

4. CooTHOIIEHHE MeXKIy CTOPOHAMH U yrjiamMu TpeyroibHuka (14 yacos).

Cunyc, kocunyc u maneenc yena. Teopema o niowaou mpeyzonvruxa. Teopemvi cunycos
u kocunycos. Pewenue mpeyzonvrukos. Usmepumenvnuole pabomol. CkanapHoe
npouseederue gekmopos. CkanapHoe npouszsederue ¢ Koopounamax. Msmepenue
paccmosiHus medicoy 00beKmamu.

Heab: pa3BUTh yMEHHE yYaIIMXCS TPUMEHSTh TPUTOHOMETPUUECKUN annapar Mpy pelieHuu
reOMEeTPUYECKUX 3a/1a4.

Cunyc u KocuHyc J1ro60ro yria ot 0 ° no 180 ° BBOJISITCS C IIOMOILLIO €TUHUYHON
MTOJTYOKPY>KHOCTH, JOKA3bIBAIOTCS TEOPEMbI CHHYCOB U KOCUHYCOB W BBIBOJUTCS €III€ OTHA
dhopmyIa TIOmAaIM TPEyrojabHUKa (ITOJ0BHHA MPOU3BEACHHS IBYX CTOPOH Ha CHHYC yIjla MEXITY
HUMH). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkansipHO€ MMpOU3BEICHNE BEKTOPOB BBOAUTCA Kak B (hu3KKe (IIpOM3BeIeHUE JJIMH BEKTOPOB Ha
KOCHHYC yIJia MeXay HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKaISIPHOTO MPOU3BEICHUS U €r0
MIPUMEHEHHUS IPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

OCHOBHOE BHUMAaHUE CJICAYCT YACIIUTDH BLIpa6OTKe IIPOYHbIX HABBIKOB B IIPUMCHCHHUU
TPUTOHOMCTPHYCCKOI'O aIllapara IIpu pCliiCHUU rcOMCTpHUICCKUX 3a/1ayd.

5. JlnuHa OKpY:KHOCTH M IuIomaabL kpyra (12 gacos).

IIpasunvbHoviii MHO20Y20nbHUK. OKPYAHCHOCMb, ONUCAHHAS OKOAO0 NPABUTLHO20
MHO20Y20IbHUKA U BNUCAHHAA 8 NPABUTILHBIL MHO20Y20IbHUK. DOPMYIIbl 01 8bIYUCTIEHUS
NI0WAOU NPABUTLHO20 MHO20V20IbHUKA, €20 CMOPOHbL U pAOUYCa 6NUCAHHOU OKPYIHCHOCHIU.
Jnuna oxpyscnocmu. Ilnowaos Kpya u kpy208020 cekmopa.

He.]]b: PaCIIMPUThb 3HAHUEC YHAIUXCA O MHOT'OYT'OJIbHUKAX; PACCMOTPETh MMOHATUA AJIUMHBL
OKPY)XHOCTH U IJIOMAaN KpyTra U (I)OpMYJ'ILI I UX BBIYHUCIICHUS.

B nHauaje Temsl gaeTcs ONPCACIICHUC TPABUJIIBHOT'O MHOTOYTI'OJIBHUKA U paCCMATPHUBAIOTCA
TCOPCMBI 00 OKPYKXHOCTHX, ONHCaHHOH OKOJIO MMpaBUJIIBHOT'O MHOTOYI'OJIbHUKA 1 BIIICAaHHOH B
Hero. C IIOMOIIIBIO OIIMCAHHOM OKPYKHOCTHU pCHIAKOTCA 3aa4u O IIOCTPOCHUUN ITPABHUIILHOT'O
IMCCTUYTOJIbHHUKA U ITPABUIIBHOTO 2n-erJ'IBHI/IKa, €CJIN JaH HpaBHHBHBIfI Nn-yroJibHUK.

@opMyIIbl, BEIpAXKAIOLIME CTOPOHY IPAaBUJIBHOTO MHOTOYIOJIBHUKA U PainyC BIIUCAHHOM B HETO
OKPYXHOCTH Yepe3 painyc ONMMCAaHHON OKPY)KHOCTHU, HCIIOJIb3YIOTCS IIPU BBIBOJE (hopmyn
JUIMHBI OKPYXHOCTH U IUIOIIAU Kpyra. BeIBoJ onvpaeTcss Ha MHTYUTUBHOE IIPEICTABIECHUE O



Ipeiene: Mpyu HEOrPAHUYEHHOM YBEIMUEHUHU YHCIa CTOPOH IIPABUJIBHOTO MHOTOYT'OJIBHUKA,
BIIMCAHHOT'O B OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCA K JUIMHE 3TOW OKPYKHOCTH, a IJIOLAab —
K IJIOLIAAH KpYyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

6. JABu:kenus (10 yacos).
Honamue osuxcenusn. Ceolicmea ogudxcenu. Ilapannenvruiti nepenoc. Ilosopom. Buovl
O0BUIICEHUTL NPU NPOEKMUPOBAHUU .

esb: NO3HAKOMUTD YHAIIUXCS C MOHATUEM JBHXKCHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMH
BHUaMHU JBIDKECHUH, CO B3AaUMOOTHOIIICHUSIMH HAJI0KEHUH U TBIDKCHUH.

JIBM>KEHME TJIOCKOCTH BBOAUTCS KaK OTOOpa)KEHHE MIIOCKOCTH Ha ce0sl, COXpaHAIoIIee
PaCCTOAHUEC MECKAY TOUKAMU. HpI/I PAaCCMOTPCHNU BUOB I[BI/DK@HI/Iﬁ OCHOBHOC€ BHUMAHHC
YIAETSETCS TIOCTPOCHUIO0 00pa30B TOUCK, MPSMBIX, OTPE3KOB, TPEYTrOJILHUKOB ITPH OCEBOU 1
LEHTPAJILHOU CUMMETPHUSX, MapalIeIbHOM IiepeHoce, noBopote. Ha agpexTHrIX mpumMepax
IMOKa3bIBACTCA ITPUMCHCHUEC I[BI/I)KGHI/II\/'I IIpU pCIICHUU IT'COMETPUICCKUX 3aa4.

[ToHsTHE HATTOXKEHNSI OTHOCUTCS B JAHHOM KypC€ K YMCITy OCHOBHBIX NMOHATUH. JloKa3bIBaeTcs,
YTO MOHATHS HAJIOKEHUS U JIBMOKCHUS SIBIISFOTCS] SKBUBAJIGHTHBIMU: JTI000€ HAJTOXKEHUE SIBIISIETCS
JBKEHHUEM TUTIOCKOCTH M 00paTHO. M3ydeHne noka3aTenbCTBa HE SABISIOTCS 00s3aTEIbHBIM,
OJIHAKO CIIETYEeT pacCMaTPUBATh CBSI3b MOHATHUI HAJIOKEHUS U IBUKCHHUS.

7. TloBTopenue (6 yacoB).

Ieab: moBTOpeHNE, 0000IICHNE W CHUCTEMATH3allks 3HAHWM, YMEHHMH M HaBBIKOB 3a KypcC
reomeTpun 9 Kjacca, pelieHHe 3aJad Mo BCeM TeMaM, NMPUMEHEHHE H3y4eHHBIX CBOWMCTB B

KOMILICKCE ITPHU PCIICHHUH 3a7a4.

Y4eOHO — TeMaTHYECKUM TJIaH

Pacnpenernenue Haspanwue pasnena KonunuecTro
y4eOHBIX 4aCOB 4acoB
TI0 pa3aenam
IIPOTrPaMMBI.
Ne w/m
IToBTOpeHUe Kypca reoMmerpun 8-ro Kijacca. 4
[ToBTOpeHue: mIonaAb YETHIPEXYrOJIbHUKOB. 1
[ToBTOpEHue: MOAOOHBIE TPEYrOJbHUKH. 1
[ToBTOpEHUE: OKPYHKHOCTD. 1
Bxoonasa ouaznocmuxa 1
Tema 1. | BekTopsbl. 12
§1.79 Ananu3s. [Tonsitue Bektopa. PaBeHCTBO BEKTOPOB. 1
§1.80 OTtknaapiBaHUE BEKTOpPA OT JaHHOW TOYKH. 1
§281 CymmMma 1ByXx BeKTOpoB. [IpaBuiio TpeyroibHuUKa. 1
§2.82 CyMMa HECKOJIbKUX BEKTOPOB. 1
§2.83 3aKoHBI cNOKEeHUs BEeKTOpOB. [IpaBuiio napannenorpamma. 1
§2.84 BelunTanue BEKTOpPOB. 1
§2.85 Pemrenne 3agau no reme «Cli0K€HUE U BBIYUTAHUE BEKTOPOB. 1
8 3.86 YMHOXKEeHHE BEKTOpa Ha YUCIIO. 1
§3.87 [IpousBenenne BeKTOpa HA YUCIO. 3a/1a4u. 1
§3.87 IIpuMeHeHre BEKTOPOB K PELICHUIO 3a/1a4. 1
§3.88 CpeHsst JIMHYS TPAIELUH. 1




KonTtpoabHnas padora Ne 1 nmo reme «BekTopbp» 1
Tema 2. | MeTox KOOpAMHAT. 10
§1.89 Amnanus. Pa3noxeHue BEKTOpa 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM. 1
§1.90 Koopaunatsl BeKTOpA. 1
§291 [Ipocrenmue 3aga4n B KOOpAUHATAX. 1
§2.92 CBs13b MEX1y KOOpAMHATaMH BEKTOpa U KOOPAMHATaAMH €0 Havyajla u 1
KOHIIA.
§2.92 Pemrenne npocrenmmx 3a1a4 B KOOpAMHATAX. 1
§3.93 VYpaBHEHHUE TUHUN Ha IJIOCKOCTH. 1
§ 3.94 YpaBHEHHE OKPYKHOCTH. 1
§3.95 VYpaBHEHHUE MPSIMOIA. 1
§3.96 B3anMHOE€ pacnoiokeHue 1ByX OKPYKHOCTEH. 1
KonTpoabHas padora Ne 2 no teme: «MeToa KOOPAMHATY. 1

Tema 3. CoO0THOIICHUA MEXKTY CTOPOHAMH M YIJIAMH TPEYTOJbHUKA. 14
81.97 Anamu3. CuHycC, KOCUHYC, TAHT'€HC, KOTAHT€HC YIJa. 1
§1.98 OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. POPMYIIBI TPUBEACHUS. 1
81.99 DopMyJIbI JUIsl BBIYUCICHHUS KOOPAUHAT TOUKH. 1
§2.100 TeopeMa o TIOMIAANU TPEYTOJbHUKA. 1
§2.101 Teopema CHHYCOB. 1
§2.102 Teopema KOCHHYCOB. 1
§2.103 Perrenue TpeyrobHUKOB. 1
§2.104 N3meputenbHbIe paObOTHI. 1
83.105 Yroa Mexay BEKTOpaMH. 1
83.106 CkansipHO€ MPOU3BEICHUE BEKTOPOB. 1
8§3.107 CkansipHO€ NMPOU3BEJCHUE B KOOPAMHATAX. 1
§3.107 CkansipHOoe MPOU3BEICHUE B KOOpAUHATAX. 3a/1auH. 1
83.108 CBOMCTBO CKaJISIpPHOTO MPOU3BEICHUS BEKTOPOB. 1

KonrposbHnas padora Ne 3 no teme «CkajsipHoe Ipou3BeieHHE 1
BEKTOPOBY».

Tema 4. JVIMHA OKPYKHOCTH U IUI0IIAAb KPYra. 12
§1.109 Amnanus. [IpaBUIbHBIA MHOTOYTOJIbHUK. 1
§1.110 OKpyXHOCTb, OIIMCAHHAS OKOJIO MPAaBUIIBHOIO MHOTOYT OJIbHUKA. 1
81.111 OKpyXHOCTb, BIHCaHHas B IPAaBUJIIbHBIA MHOTOYT OJIbHUK. 1
§1.112 @opMyIIbl I BEIYACIECHUS IIJI0IAIU IIPABUIBHOTO MHOTOYI'OJIBHUKA, €r0 1

CTOpPOHBI M paJilyca BIMCAHHON OKPYKHOCTH.
§2.113 ITocTpoenue npaBUIIBHBIX MHOTOYTOJIBHUKOB. 1
§2.114 JInrHa OKPY>KHOCTH. 1
§2.114 Pewrenue 3anau o teme «/[inmHa OKpyKHOCTHUY. 1
§2.115 [lnomans Kpyra. 1
§2.115 Pewrenue 3amau o reme «llimomans kpyray. 1
§2.116 I[1ommans KpyroBoro ceKTopa. 1




§2.116 Pemenue 3anau no teme «Ilnomanp KpyroBoro cekropay. 1
KourtpoabHnas padora Ne 4 no reme «/lJinHa OKPYyKHOCTH M IJIOIAAb 1
Kpyray.

Tema 5. JIBuxenusi. 10
§1.117 Ananu3z. OToOpakeHHe MI0OCKOCTH Ha ceOs. 1
81.117 OTtoOpakeHne TUIOCKOCTH Ha ceOs1. 3a1aun. 1
§1.118 Ilonarue nBmwxenusi. CBOWCTBa ABUIKEHUM. 1
§1.118 Pemenue 3agau no teme «lloHsATHE NBUKEHUS. 1
81.119 Harnoxenns u ABMKEHHS. 1
§2.120 [TapasenbHbIN MEPEHOC. 1
§2.120 Pemenue 3anau no teme «lIlapaienbHbIi NEPEHOCH. 1
§2.121 [ToBopoT. 1
§2.121 Pemenue 3anau no reme «IIoBopoT». 1

KonTposbHast padora Ne 5 no reme: « J[BHKEHUI». 1
IloBTOpEHMe. 6
Amnanu3. [IoBTOpeHue: BEKTOpHI. 1
[ToBTOpEHUE: METOA KOOPIAMHAT. 1
[ToBTOpEHUE: CcKalIpHOE MPOU3BEAECHNE BEKTOPOB. 1
[ToBTOpEHUE: IMHA OKPYKHOCTHU U IUIOIIAL KpyTa. 1
Ammecmayuonnasa padoma 3a Kypc ceomempuu 9 Knacca. 1
Amnanu3. IToroBeiii ypok mo Kypcy reomerpuu 9 kmacca. 1
HTroro 68
PA3JIE III.

KanennapHo-temaTuyeckoe njaHupoBaHue.

KanenmapHo — rematnueckoe IUIaHMpoBaHWe 1o reomerpun B 9 kimacce 2019 — 2020
y4eOHBIN TOJ
YueOnuk: ['eomerpus 7 —9 xnacc, JI. C. Atanacss u ap.: [Ipocsemenune, 2018

KomnuuectBo yacos — 68.

OCHOBHBIMU METOAAMH MPOBEPKU 3HAHUN M YMEHUH y4YalIMXCs IO MAaTeMAaTHUKE SBJISIOTCS
YCTHBIH oOmpoc M mNHUCbMeHHble paboTbl. K mnuchbMeHHbIM (opMaM KOHTPOJSL OTHOCSTCS:
MaTeMaTU4YeCKUue JHUKTAHTBI, CAaMOCTOSITEIbHbIE M KOHTPOJbHbIE Pa0bOThI, TecThbl. OCHOBHBIE
BHJIBl TIPOBEPKH 3HAHMKW — TeKymas M Hroroeas. Tekymas mnpoBepka IPOBOAUTCS
CHCTEMaTHYEeCKH M3 YpOKa B YPOK, a UTOrOBasi — IO 3aBEPIIEHUM TeMbI (pa3jielna), IKOJIbHOIO
Kypca. Hiwke npuBesieH rpadyik KOHTPOJIBHBIX Pa0OT /ISl IPOBEPKH YPOBHS COPMHUPOBAHHOCTH
3HAHUW U yMEHUH y4allluxcsl MOCiIe U3y4eHUs KaKI0M TEMBI M BCETO Kypca B LIEJIOM.

Y4ye0Ho — TeMATHYECKUH IJIaH

| Ne n/m | Hassanue pasnenos | Kosmuectso | KosmdecTso




4acoB KOHTPOJIBHBIX
pabot

1 [ToBTOpEHUE Kypca reomeTpuu 8 Kiacca 4 -
2 Bexropsl 12 1
3 Meto1 KoopauHAT 10 1
4 CooTHoIIEHNS MEX Ay CTOPOHAMU U yriaMH TpeyrojbHHUKa 14 1
5) JlyIvHa OKPY>KHOCTH U IJIOLIAAb Kpyra. 12 1
6 JIBmxeHue 10 1
8 [ToBTOpenue. Pemenue 3amay. 6 1

HWroro: 68 6

B Ttemarmueckom IUTAaHUPOBAHUH pPa3acibl OCHOBHOI'O COJACPIKAHHA II0 TCOMETPUHN
pa3z0oUTHl HA TEMBI B XPOHOJIOTUU UX U3YYEHHUS 110 YUEOHUKY.

OCOOEHHOCTBI0O TEMATHYECKOTO IUDIAHUPOBAHUA SABJIACTCA TO, YTO B HEM COACPKHUTCA
OIINCaHUuEC BO3MOXHBIX BHUJI0B ACATCIIbHOCTHU yJamuxcs B mponecce YCBOCHUA
COOTBECTCTBYIOIICTO COACPIKAHUSA, HAIPAaBJICHHBIX Ha AJOCTHUXKCHHUEC IIOCTABJICHHBIX ueneﬁ
oOyueHusi. DTO OPUEHTUPYET YUHUTENS Ha YCUJIEHUE JIESTEIIbHOCTHOTO MOX04a B 00y4eHHUH, Ha
OpraHU3aIMI0 Pa3HOOOPa3HOW yd4eOHOM NeATETLHOCTH, OTBEUAOIIEH COBPEMEHHBIM TICUXOJIOTO -
MeJarornyeckKuM BO33pEHUSIM, Ha UCII0JIb30BAHNE COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOE mporpaMMHOE COJEp)KaHHWE BKJIIOYAIOTCA JOIMOJHUTEIbHBIE BOMPOCHI,
CHOCOOCTBYIOLINE DPA3BUTUI0O MAaTEMaTHYECKOTO KPYro3opa, OCBOEHHUIO 0ojiee MPOIABUHYTOTO
MaTeMaTHYeCKOro ammapara, MaTeMaTHdyeckuX crocoOHocTedl. Pacmupenue conep:kaHus
reOMETPUYECKOro 0O0pa3oBaHUs B ATOM ClIydae JaeT BO3MOKHOCTH CYIIECTBEHHO 00OraTuTh
Kpyr pelraeMbiX 3ajad. J(omoJHUTENbHbIE BOMPOCHI B TEMAaTHYECKOM ILIAHUPOBAHUM JaHbI B
KBaJIpaTHbIX cKoOKax. [Iepedenpb 3THX BOIIPOCOB HOCUT PEKOMEHIaTEIbHBINA XapaKTep.







Ka.ﬂeﬂnapﬂo — TEMAaTUYIE€CKOE€ IJIAHHPOBAaHHUE.

Homep Kom ata ata Homamnee
No i/t aoEaTeMH Tema ypoka (;e:::; HaH)ﬂ (I@lq)axr) saatie
IlepBasi yeTBepTh — 8 yueOHBIX Heldeb
KonTponsabie paboTs — 1
CamocrosiTenbHble pabOTHI — 5
TectoBbie paboThl —4
IloBTOpeHue kypca reomerpum 8 kiacca (4 yaca).
1 [ToBTOpEHHUE: TUIOMIAh YETHIPEXYTOJIbHUKOB. 1 07.09 Ne 403, 452, 468
2 IToBTOpEHUe: MONOOHBIE TPEYrOJHLHUKH. 1 07.09 Ne 480, 495, 541
3 [ToBTOpEHUE: OKPY)KHOCTB. 1 14.09 Ne 591, 633, 653
4 Bxoonasa ouaznocmuka 1 14.09 Ne 546, 631, 645
Bekrtopsl (12 yacoB).

5 §1.79 | Auamus. [Tousitre BekTOpa. PaBEeHCTBO BEKTOPOB. 1 21.09 PT Ne 112, Ne 739, 746
6 §1.80 | OrkmaxsiBaHHE BEKTOPA OT JAHHOM TOUKH. 1 21.09 PT Ne 114, Ne 747, 748
7 §281 Cymma 1ByX BeKTOpoB. [IpaBmito TpeyroJibHHUKA. 1 28.09 PT Ne 115, Ne 749, 752
8 8282 | Cymma HeCKONBKIX BEKTOPOB. 1 28.09 PT Ne 117, Ne 759, 763
9 §2.83 | 3akoHbI ci105KeHHs BeKTOpOoB. [IpaBuiio mapaiesorpaMmma. 1 05.10 PT Ne 113, Ne 755, 760
10 §2.84 | BeluMTaHHE BEKTOPOB. 1 05.10 PT Ne 116, Ne 757, 765
11 §2.85 | Pemenue 3amau 1o reme «CII0KEHHE ¥ BEIYUTAHHE BEKTOPOBY. 1 12.10 Ne 768, 770, 761
12 §3.86 | YMHOKEHHME BEKTOPA Ha YUCIIO. 1 12.10 Ne 775,776, 781
13 §3.87 | [IpousBeneHUe BEKTOpA HA YKCIIO. 3aaun. 1 19.10 Ne 780, 781, 787
14 §3.87 | [IpuMeHEHKME BEKTOPOB K PEIIECHHIO 3a/1a4. 1 19.10 PT Ne 131 - Ne 135
15 §3.88 | CpenHss JIMHMS TPALELUH. 1 26.10 Ne 794, Ne 798
16 KonTpoabnas padora Ne 1 mo reme «Bekropbp» 1 26.10 PT Ne 140 - Ne 143

Bropasi yerBepTh — 8 y4eOHBIX Hemesab
KonTponbsHbie paboTs! — 1
CamocrositenbHble paboThI — 4
TecroBbie pabOTHI — 5




Metoa koopaunart (10 yacos).

17 §1.89 | Ananus. Pa3nokeHne BEeKTOpa 10 ABYM HEKOJUTHHEAPHBIM BEKTOPAM. 1 09.11 PT Ne 13 - Ne 21
18 §1.90 | KoopauHaThl BEKTOpA. 1 09.11 PT No 22 - Ne 28
19 §291 | Ipocreiimme 3a1a4n B KOOPANHATAX. 1 16.11 Ne 916, 920, 926
20 §2.92 | Csi3p MEXIy KOOPJUHATAMHE BEKTOPA U KOOPJUHATAMHE €0 Ha4yajia M KOHIIA. 1 16.11 Ne 917, 922, 928
21 §2.92 | Pemenne mpocTeHInux 3a1a4 B KOOPANHATAX. 1 23.11 Ne 930, 932, 934
22 §3.93 | VpaBHeHHE TMHUH HA IJIOCKOCTH. 1 23.11 Ne 936, 938, 940
23 §3.94 | YpaBHEHHE OKPYKHOCTH. 1 30.11 Ne 959, 962, 964
24 §3.95 | VpaBHeHHE MPSIMOIA. 1 30.11 Ne 972, 974, 976
25 §3.96 | BzaumHO€ pacosIoKeHNE IBYX OKPYKHOCTEH. 1 07.12 Ne 978, 979, 970
26 KonTtpouabHas padora Ne 2 no teme: «MeToa KOOpaAMHATY. 1 07.12 Ne 990, 992, 996
CooTHOIIEHUSI MeK1Y CTOPOHAMH U YIrJIaMM TpeyrojbHuka (14 yacos).
27 §1.97 | Ananu3. CuHycC, KOCHHYC, TAHI€HC, KOTAHI'€HC yIIIa. 1 14.12 Ne 1011, 1012, 1013
28 §1.98 | OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. DOPMYIIBI IPUBEIECHUS. 1 14.12 Ne 1016, 1017, 1018
29 §1.99 | dopMyIbl I BEIYMCIIEHUS KOOPIUHAT TOUKH. 1 21.12 PT Ne 38 - Ne 44
30 §2.100 | TeopeMa 0 IJIOIIAAN TPEYTOJIbHHKA. 1 21.12 Ne 1020, 1022, 1024
31 §2.101 | Teopema CUHYCOB. 1 28.12 Ne 1025, 1027, 1028
32 §2.102 | TeopemMa KOCHHYCOB. 1 28.12 Ne 1030, 1031, 1034
Tperbsi yeTBepTh — 10 y4eOHBIX HeleJIb
KonTtponsHbIe paboThI — 2
CamocrosTensHble paboThI — 7
TecToBbie pabOTHI — 5
33 §2.103 | PerreHuie TPEYroJIbHUKOB. 1 18.01 PT Ne 48, Ne 1029, 1033
34 §2.104 | M3mepurenbHbIC PaOOTHI. 1 18.01 PT Ne 45, Ne 1038, 1036
35 §3.105 | Vrom MeKIy BEeKTOpaMH. 1 25.01 Ne 1040 - Ne 1043
36 §3.106 | CkassipHOE MPOU3BEICHHE BEKTOPOB. 1 25.01 PT Ne 56, Ne 1044, 1047




37 §3.107 | CkasnsipHOE MPOU3BEICHUE B KOOPIHHATAX. 1 01.02 Ne 1050, 1052, 1055
38 §3.107 | CkanstpHOE POU3BEICHHE B KOOpAWHATAX. 3a/1a4H. 1 01.02 Ne 1068, 1069, 1071
39 §3.108 | CBOMCTBO CKAJISIPHOTO TIPOU3BEICHHS BEKTOPOB. 1 08.02 PT Ne 57 - Ne 60
40 Kontpoabnas padora Ne 3 no teme «CkajisipHOe NpPou3BeeHHE BEKTOPOBY. 1 08.02 OI'D,B 23, Ne 15-20
JUTHHA OKPYKHOCTH U IJI0IIaAL Kpyra (12 yacos).
41 81109 | Apanus. [IpaBUIBHBII MHOTOYTOJIBHUK. 1 15.02 PT Ne 61-63, Ne 1083
42 §1.110 OKpY>XHOCTB, OITMCAaHHASI OKOJIO TPABMIILHOTO MHOTOYT'OJIbHHKA. 1 15.02 No 1084 - No 1086
43 §1.111 | OKpyKHOCTb, BIMCAaHHAs B MPaBUIBHBIA MHOTOYTOJBHHUK. 1 22.02 PT Ne 64 - Ne 66
44 §1.112 | ®opmynsl ans BEMMCICHNS NIOWAAN PABIIILHOTO MHOTOYTOMIbHUKA, €FO CTOPOHBI H PaAHYCa BIHCAHHOM OKPY/KHOCTH. 1 2202 Ne 1087, 1088, 1093
45 §2.113 | TTocTpoeHue MPAaBUIBHBIX MHOTOYTOJTbHUKOB. 1 01.03 PT No 67 - Ne 69
46 §2.114 | JlnmuHa OKPY>KHOCTH. 1 01.03 Ne 1092, 1094, 1100
47 §2.114 | Perenwue 3ama4 1mo Teme «JlJIHA OKPYKHOCTID. 1 15.03 PT Noe 74, Ne 1104, 1105
48 §2.115 | [Inomanp Kpyra. 1 15.03 Ne 1114, 1116, 1117
49 §2.115 | Pemrenwue 3amaq mo teMe «Ilmomams Kpyray. 1 22.03 PT Ne 83, Ne 1121, 1123
50 §2.116 | MTnomans KPYTrOBOTO CEKTOpA. 1 22.03 Ne 1148, 1149, 1150
51 82116 | pemenne sanau no Teme «ILiomans KPYTOBOTO CEKTOpay. 1 05.04 Ne 1153, 1152, 1159
52 KontpoabHas pa6ora Ne 4 no teme «/[JimHAa OKPYKHOCTH U IJIOIIAAb KPYyra». 1 05.04 Ne 1155, 1156, 1161
YerBepTasi yeTBepTh — 8 yueOHBIX Helelb
Kontposbabie paboThl — 1 + 1 utoroBas
CamocrosTenbHble paboThI — 4
TecToBbie paboOTHI — 4
JiBu:xenue (10 yacos).
53 §1.117 | Ananus. OToOpaskeHHe IIOCKOCTH Ha ceOsl. 1 12.04 PT Ne 86 - Ne 91
54 §1.117 | OroGpaskeHHne TIIOCKOCTH Ha ceds. 3aaaun. 1 12.04 Ne 1162 - Ne 1165
55 §1.118 ITonarue nBmwxkeHust. CBOWCTBA ABUXKEHUM. 1 19.04 Ne 1170 - Ne 1174
56 §1.118 1 19.04 OI'D,B 24, Ne 15-20

Pemenne 3amad o teme «IIoHATHE IBKEHUSY.




57 §1.119 | HayosxeHHs U JBUKEHHUS. 1 26.04 OI'D, B 25, Ne 15 - 20
58 §2.120 TMapasuiebHblil mepeHoc. 1 26.04 OI'D, B 26, Ne 15 - 20
59 82.120 | pemenne 3amau no Teme «[TapannenbHbIN IEPEHOCY. 1 04.05 OI'3, B 27, Ne 15 - 20
60 §2.121 TToBOpOT. 1 04.05 PT Ne 93 - Ne 97
61 82121 | pemenne 3anay o Teme «[loBopoT». 1 10.05 PT Ne 99 - Ne 104
62 Kontpoabnas padora Ne 5 mo teme: « JIBHKEeHUS». 1 10.05 PT Ne 106 - Ne 110
HTorosoe noBropenue (6 4acos).
63 Anamms. [loBTOpeHHE: BEKTOPEHI. 1 11.05 OI5, B 28, Ne 15-20
64 [ToBTOpEHME: METOI KOOPIMHAT. 1 11.05 oI5, B 29, Ne 15 - 20
65 [ToBTOpEHUE: CKATIPHOE MTPOU3BEICHNE BEKTOPOB. 1 17.05 OIro,B 30, Ne 15-20
66 [ToBTOpEHUE: UTHHA OKPYKHOCTH M IUIOMAAb KPYyTa. 1 17.05 OIo,B31,Ne15-20
67 ATTecTanMOHHasA padora 3a Kypc reomerpum 9 kiacca. 1 24.05 OI'D,B32,Ne 15-20
68 Amnanus. ITOroBelii ypok mo Kypcy reoMerpuu 9 kiacca. 1 24.05
I'pagux  npomesrxcymounoii. ammecmayuu no 2eomempuu, 9 Kiacc
Cpoku ®dopma KoHTposimpyemblil  3JIEMEHT COACpKaHUs
aTTeCcTalu [IpenmeTHbI ITo3HaBatenbHBII PerynsatuBHbIi KommyHuKaTuBH
bII
] Bxopgunas 1) YMeTh HCIONB30BaTh CBOWCTBA W MPU3HAKHK MapauenorpaMmma | M Croin30BaTh KQHTpo JUPOBATH B VMmeTsb
JMarHOCTHKA. U paBHOGEPEHHOH TPANCLMH IPH PEIICHMH 3ajat. 3HAaKOBO- dbopme cpaBHEHUS IIPOrHO3UPOBATh
HEICIIA 2) TlpuMeHsTh CBOMCTBA M TIPU3HAKH HPSIMOYTOJIBHUKA, poMba 1 o
CUMBOJINYECKUE crocoOa IENUCTBUS U | pe3ysbTaT u

CeHTAOpS KBaJpara Ipy peleHUH 3a4a4.

3) Ucnonb308ath (hOpMyIbI IS BHIYUCIEHHS [UIOMAAEH CpPCACTBA, B TOM €ro pesyipTara € YPOBCHb

napauiesiorpaMMa, TpeyroJibHIUKa, Tpalenuu IIpy pelreHny 3agay. | YUCJIC MOACIN U 3aJaHHBIM 3TAJIOHOM C | YCBOCHUA

4) Onpenensts miparopoBbl TPEYrONLHUKH; IPUMEHSTH IPH CXEMBI JJISl PEICHUs | LeNblo OOHApY)KEHUsl | MarepHaa.

pemenyu 3ana4 Teopemy Indaropa. yueOHBIX 3a/a4. OTKJIOHEHHUS OT

5) TIpumeHeHwre MOTO0HS TPEYTONBLHUKOB JUIS TOKA3aTeIbCTBA

ATaJIOHA U BHECEHUS

TECOPEM U PECIICHUA 3a1a4, B TOM YHUCJIE€ U3MEPUTEIIbHBIX 3a4a4d HA

MECTHOCTH. HEO0XOIUMBIX

6)YMeTh HaxoJWTh 3HA4Y€HUs CHHYCA, KOCHHYCA, TAHI€HCa KOPPEKTUBOB.

OCTpOro yrija npsaMoyrojJbHOro TpeyrojbHHKa, MOJIb30BaThCA




Talnuiel 3HaYeHU CHHYyca, KOCHHYCa, TaHreHca It yrioB 30°,
45°, 60°.

7) Ompenensrts rpagycHyl0 Mepy AYTH OKpYXXHOCTH; JIOKa3bIBaTh
TEOpPEMY O BIIMCAHHOM YTJIE, CIEJCTBHS U3 HEE, TEOPEMY O
MIPOU3BEICHUH OTPE3KOB IEPECEKAIOIINXCS XOPA; NPUMEHATh
NIOJyYeHHBIE 3HAHUsI IIPU PELICHUU 3a/1ad.

i Kontponbhas 1) OtknaapIBaTh BEKTOP OT JAHHOM TOYKH. CornocTaBisiTh CocTaBiiaTh IUIaH Bocnpunumars
Heens pabora Ne 1 1o 2) Ionb3oBatbes HPaBHHaMH IIpH TIOCTPOCHUH CYMMBI, XapaKTEPUCTUKHU MOCJIEAOBATENBHOCTH | TEKCT C YUETOM
TEME: Pa3sHOCTH BEKTOPOB, BCKTOPA, MOIYyHatolETroCs IIpH 00BEKTOB 10 JICHCTBUI; IIOCTABJICHHOM
OKTAOPS. | «BeKTOpHI». YMHOMKCHHUH BEKTOpA Ha HHCIIO. OJJHOMY HJIH (dopmMupoBarth y4eGHOi 3a1aun,
3) IIpuMeHsATh BEKTOPHI K PELICHHIO 3a/1a4; HAXOAUTh HECKOBKIM CHOCOBHOCTD K HAXOIUTD B
CPEIHION JIMHUIO TPEYTOJIbHUKA; pacKiaablBaTh BEKTOP. .
MIpU3HAKAM; BOJIEBOMY YCHJIHIO B TEKCTE
BBISABJISITh CXOJICTBA | MPEOJOJICHUN uHpopmaruto,
U pa3Iudus MIPENSTCTBHIA. HEOOXOIUMYTO
00BEKTOB. JUIsl peleHusl.
v KouTtponsHas 1) PacknaapiBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM Bri6upats Hanbonee | OueHuBath dopmupoBaTh
Henens pabora Ne 2 o BCKTOpaM. 3 a¢deKkTuBHBIE BECOMOCTh KOMMYHHKATHUBHBI
teme «Meton 2) HaxonuTh KOOpAMHATEI BEKTOPA, BHITOIHATH JCHCTBHS CIOCOOBI peLIeHUs IIPOU3BOJUMBIX € JeHCTBUS,
nekabpst | xkoopauHATY. Hall BCKTOpaMH, 3aTaHHBIMHI KOOPAMHATAMH. 3aa4. JIOKA3aTeNNbCTB U HanpapJIeHHEIE HA
3) Pemath mpocreiiinme 3a0auu B KOOPIHHATAX U paccyK IeHHit CTPYKTYPUPOBAHH
HCIIOJIB30BAaTh UX IIPU PEHICHHUN 0oJ1ee CIIOKHBIX 3aaa4,
3aIMChIBATh YPABHEHUS MPAMBIX U OKPYKHOCTEH, N HHq)(lpMaHHH 1o
HCTONIb30BaTh YPABHEHUS TP PEILICHUM 3a]1a4; CTPOUTH AAHHOH TEMC.
OKPYXXHOCTHU U NIPSAMBIC, 3aITaHHBIC YPABHCHHUAMMU.
I KonTposbnas 1) TIpuMeHATh CKaISPHOE MPOU3BENCHNE BEKTOPOB MTPU DopMUpPOBATH OOHapyXuBaTh " Kputnuno
Henens pabora Ne 3 o PCIICHNH T€OMETPUICCKHX 3a1aY. } YMEHUE BBIICIATh dbopMynupoBarthb OTHOCHUTBCS K
teme «Cransproe | 2) CTPOUTE YIUIb; IPUMEHSATH TPHTOHOMETPHYECKHUIA 3aKOHOMEPHOCTb. yueOHyI0 npoobiemy, CBOEMY MHEHHUIO,
(beBpans MIPOU3BELAECHUE anmapar npu pemcHruM 3a7a4, BEITUCIIATE KOOPAWHATEI COCTAaBJIATH ILJIaH C JOCTOMHCTBOM
BEKTOPOBY. TOYKH € ITOMOIIBIO CHHYCA, KOCHHYCA M TaHTCHCA yIJIa. BBINOJHEHUS pabOThL. | IPU3HABATH
3) Berancaars miomanb TPpEYrojabHHUKaA 110 IBYM CTOpOHAM U OHH/I60"IHOCTB
YTy MCHLY HUMH, CBOEro MHEHMS
pelIaTh TPEYrOJIbHUKY. (eC/H OHO TAKOBO)
1 KOPPEKTUPOBATh
ero.
1 KontponbHas 1) BbIYHCIIATE MJIOMIAIH W CTOPOHBI PaBHIBHBIX YMeTh OnpenensioT 1neib VMeTh ¢
pa6OTa Ng 4 10 MHOT'OYTOJIbBHUKOB, PAINYCOB BIIMCAHHBIX U OIMMCAaHHBIX OCYH.IGCTBJ-U[TB yqe6H0f/'I HOCTaTOqHOﬁ
Heae TeMe «/JInuHa OKPY/KHOCTEH; a”aan3 0O0OBEKTOB C IESITEIbHOCTH, MHOJIHOTOU U




MapTa OKPYKHOCTH U 2) CTpouThb MPaBUIbHBIC MHOTOYTOJIEHUKHU C TIOMOIIHO BBIJICIICHUEM OCYIIECTBIISIIOT MIOUCK | TOUHOCTBIO
IUIONIA/b Kpyray. | LMPKYIS U JTMHeHKH; CYHIECTBECHHBIX U cpencraa eé BBIpaKaTh CBOH
3) BbuncnsaTh UIMHY OKPYKHOCTH, JUIMHY JyTH HECYIIECTBEHHBIX NOCTHKEHUSL. MBICJIU B
OKPYKHOCTH, IPU3HAKOB. COOTBETCTBUHU C
4) BbIUKCIATH MJIOIMIAb KPYTra U KPyrOBOTO CEKTOPA. 3a/a9aMH 1
YCIIOBUSIMU
KOMMYHUKAITUH.
I KonTposbHas 1) O6BsACHATB, YTO TaKOE OTOOPAKEHHE IIIOCKOCTH Ha ce0s; | [IpuMeHsITh cxembl, | YaepKuBaTh IEITh YpaBisaTe cBOUM
Heses pabora Ne 5 mo | 2) Crpouts 0Gpassl @?FYP TIPY CUMMETPUSIX, APAIUIEIBHOM | MOIETH A1 NeSTeIbHOCTH JI0 MOBEICHUEM
TEME HIEPCHOCE U IIOBOPOTE, . MOJIyYEHHUS [IOJIy4YEHHUS ee (KOHTpOJIB,
Mast «JIBHKEHUS. pelaTh 3a/adu ¢ MPUMCHCHHCM JIBHXXCHHN. uH(pOpMAaIHH, pesynbTara. CaMOKOPPEKIIHS,
yCTaHaBJIUBAThH OILIEHKa CBOET0
MPUYHHHO- pe3ynbTaTa).
CJIEICTBEHHbBIE
CBSI3U.
1l ArtrecrarmonHas | 1) 3HaTh mpU3HAKHK PaBEHCTBA TPEYTOJBHUKOB. Y METhH YMeTh CTpouTh KoppektupoBatb PazBuBath
Hemels paboTa 3a Kypc NPUMEHSATD K PEIICHUIO 3a/1a4 Pa3IMYHON CTEIIeHH pacCcyXJICHHs B JACSATCIbHOCTb: YMEHHE TOYHO U
reomeTpun 7- 9 CJIOKHOCTH. dbopme cBsI3H BHOCUTH U3MEHEHUS B | TPAMOTHO
Mast Kimacea 2) 3HaTh BUIBI TPEYTOIHHIKOB: paBHOOEAPEHHBIH,

PaBHOCTOPOHHUMN, MPAMOYTOJIBHBIN; CBOMCTBA; MOHATHS —
MeauaHa, OMCCEKTpHCa, BEICOTA. Y METh «BHIETh)» CBOWCTBA
Y IPUMEHSTH K PEIICHUIO.

3) 3HaTh THITHI YTII0B, 00Pa30BaHHBIX MPHU HepECeUeHI N
MapauIeIbHBIX IPSMBIX CEKYIIEH; TIPU3HAKH U CBOMCTBA
MapaIeTbHOCTH IBYX MPSIMBIX. Y METH IPUMEHSTh
MTOJTyYeHHbBIE 3HAHUS K PEIIEHUIO0 3a1a4.

4) 3HaTh MPU3HAKN PAaBEHCTBA MPSIMOYTOIBHBIX
TPEYTONILHUKOB. Y METh IPUMEHSTH K PEIICHIIO
TEOMETPUIECKIX 3a/1ad.

5) [Ipumensist Bce momydeHHbIC 3HAHUS 10 TEMaM yMETh
pemaTs TeoMeTprIecKre 3aa9u, CoIepIKallie B KOMIUIEKCe
0a30BbIE OCHOBHI HAYAJIBHBIX TEOMETPHUIECKUX CBEICHHI.
6) YMerh HCIOJIB30BAaTh CBOWCTBA M IPU3HAKU
rapasuiesorpaMmMa ¥ paBHOOEIPEHHOM Tparnennuy npu
pelieHuy 3a/1a4.

7) TlpuMeHATh CBOMCTBA U MPU3HAKH IPSIMOYTOJIbHHKA,
pomMOa ¥ KBajipaTa MpH PEIISHUH 3a/1a4.

8) Mcmonb3oBaTh (GopMyIIbl TS BRIYMCICHUS TUIONIAICH

MPOCTBIX CYXKICHUU
00 00BeKTE, €0
CTpOEHUH,

CBOMCTBAX M CBSI3SX.

MIPOIIECC C Y4ETOM
BO3HHUKIIUX
TPYAHOCTEN U
oIInOOK, HAMEYaTh
CIIOCOOBI UX
yCTpaHCHHUS.

BBIPA)KaTh CBOU
MBICIIH,
OTCTauBaTh CBOIO
TOYKY 3pCHHUSI.




napajuiesgorpaMMa, TpeyroJIbHUKa, TPAMELUH MTPU pelieHuH
3azad.

9) Onpenenste MH(aropoBsl TPEYrOIbHUKH; TPUMEHSTh TPH
pemennu 3aaa4 Teopemy Iludaropa.

10) IIpumeHeHne Moa00US TPEYTOILHUKOB IS
JIOKa3aTeabCTBa TEOPEM U pellieHHs 3ajay, B TOM YHUCIIe
M3MEpUTEIbHBIX 33124 Ha MECTHOCTH.

11)YMeTsr HaxomauTh 3HAYEHUS CHHYCA, KOCHHYCA,
TaHTeHCa OCTPOTro yriia MPSIMOYTOJIbHOTO TPEYTroJIbHUKA,
10JIb30BAThCS TaOJIMIEH 3HAUCHHH CUHYCa, KOCUHYCA,
TaHreHca s yriio 30°, 45°, 60°.

12) Onpenensarts rpagyCHYI0 Mepy IyTH OKPY>KHOCTH;
JIOKa3bIBaTh TEOPEMY O BIMCAHHOM YTJE, CIECTBUS U3 HEe,
TEOpEMY O MPOU3BEIEHIH OTPE3KOB MEPECEKAIONINXCS XOP/I;
MIPUMEHATh TONYyYEeHHBIE 3HAHUS TIPU PEIISHNH 3a]1ad.
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