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TlosicHUTEILHAS 3aIIMCKA

[Iporpamma cocTtaBieHa B COOTBETCTBHM C TpeboBaHusAMU DenepaqbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENBHOIO CTAHAPTAa BTOPOTO MOKOJICHHUS OCHOBHOTO 00IIEro 00pa3oBaHMs [0 MaTeMaTHKE:

— ®@epepansHoro ['ocymapctBennoro  OOpazoBarensHoro CraHmapra OCHOBHOTO — OOIIETO
obOpa3oBanus (mpuka3 MwuHHCTEpcTBa 00pa3oBaHus u Hayku Poccuiickoit denepanuu ot 17
nexadpst 2014 roma Nel1897);

— Hopm ®enepanbroro 3akona «O06 obpa3zoBanum B Poccuiickoit denepanun» «273-03 ot 29
nexadps 2012 ropa;

— (COopHUKa HOPMATHUBHBIX JOKYMEHTOB. MaremaTtuka / IIporpamMmma moAroTOBI€HA HMHCTUTYTOM
CTpAaTeTUYECKUX HCCIIeIOBaHui B oOpa3zoBanun PAQO. HayuyHbie pyKoOBOAMTENHW — YJICH-
koppecnionieHT PAOA. M. Konnakos, akanemuk PAO JI. II. Ke3una, CocraBurens — E. C.
CaBunos./ M.: «lIpocsenieHuey,

— IlIporpammel ob6mieoOpa3oBaTenbHbIX yupexacHuii ['eomerpust 7-9 / T.A. bypmucrpoBa — 2-¢
usnanue, nopadorannoe M.: IIpocsenienue,

—  OOII MBOY «Cpennsist mikona Ne 6

OBnazneHve OOYyYarOMIMMUCS CHUCTEMOW TeOMETPUYECKUX 3HAHUH M yMEHUH HEoOXOAMMO B
MTOBCETHEBHOM KU3HHU, JUIsI H3YUCHUS] CMEXKHBIX JUCIHUIUIUH U TTPOAOHKEHHUST 00pa30BaHMUsI.

[TpakTHyeckast 3HAYMMOCTD IIKOJIBHOTO Kypca Fr€OMETPUU 00YCIIOBJICHA TEM, YTO €r0 O0OBEKTOM
SBIITFOTCSL  TIPOCTPAHCTBEHHBIE (DOPMBI W KOJMYCCTBCHHBIC OTHOIICHHS JEHCTBUTEIHLHOTO MHPA.
['eomeTpuyeckas MOArOTOBKAa HEOOXOAMMA Ui MMOHMMAHHUS MPUHIHUIIOB YCTPOICTBA M HCIIOJIb30BAHUS
COBPEMEHHOMN TE€XHWKH, BOCIPHUITUS HAYYHBIX U TEXHUYECKUX MOHATUU U uaeil. MaremaTuka sBJISETCS
S3bIKOM Haykd W TeXHUKH. C €€ NOMOIIbI0 MOJCIHPYIOTCS W H3Y4YarTCs SBICHUA WU MPOLECCHI,
MPOUCXOSIINE B IPUPOJE.

['eomeTpus sBASETCS OJAHMM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHAa OOECIeurBaET
W3yYECHHUE APYrUX AUCUUIUIMH. B mepByro odepesib 3TO OTHOCHUTCS K MPEIMETaM €CTECTBEHHO-HAYYHOTO
[MKJIA, B YaCTHOCTH K (u3uke. Pa3BuTHE JOrMYECKOTO MBILIUICHHUS OOYyYarolIMMHCS NPU OOy4EeHUU
T€OMETPHUHU CIIOCOOCTBYET YCBOCHHIO MPEIMETOB TYMaHUTAPHOTO KA. [[pakTHyeckue yMeHus U HaBbIKU
TEOMETPUUYECKOTO XapakTepa HEOOXOMUMBbI M TPYAOBOH NEATENbHOCTH H MpodhecCHOHATBHOM
MOATOTOBKH ITKOJBLHUKOB.

Pa3ButHe y oOydaromuxcsi MpaBUIBHBIX MPEACTABICHUNH O CYIIHOCTH U MPOUCXOXKJICHUHU
T€OMETPUYECKUX aOCTPaKIUii, COOTHOILIEHWH PEATHbHOTO M WACAIBHOTO, XapakTepe OTpPaKeHUs
MaTeMaTUYeCKOW HAYKOW SIBJIEHUM U MPOILIECCOB PEATHOIO MHPA, MECTE T'€OMETPUHU B CUCTEME HayK U
pOJIN MAaTeMAaTHYEeCKOTO MOJETUPOBAaHUS B HAYYHOM T[IO3HAHMM W B TMPAKTHKE CIOCOOCTBYET
(hOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS y4alIMXcCs, a Takke (OPMUPOBAHUIO KAa4eCTB MBIILUICHUS,
HEOOXOUMBIX JUIsI a[IallTallid B COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebys oT oOydaromuxcsi YMCTBEHHBIX W BOJEBBIX YCWJIMHA, KOHIIEHTpAIlMM BHHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOPAKEHUs, TEOMETPUsl pa3BUBAET HPABCTBEHHBIE YEPTHl JIMYHOCTH
(HaCTOMYMBOCTB, 1IEJICYCTPEMIIEHHOCTD, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTD,
TPYIOIIO0UE, TUCIUIUIMHY U KPUTUYHOCTD MBIIIUICHHS) U YMEHUE apTyMEHTHPOBAHHO OTCTAaWBaTh CBOU
B3TJISABI M YOSIKIEHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUSI.

['eomeTpus CyIIECTBEHHO pacCHIMPSIET KPYro3op OOydYaroIIMXCs, 3HAKOMS MX C WHAYKIUEH U
nenykuued, oO0oOIeHrneM W KOHKpeTH3aluel, aHaau3oM | CHHTe30M, Kiaccudukanumed u
cUcCTeMaTHu3amuei, adbcTparupoBaHueM, aHajgorued. AKTMBHOE HCIIOJIB30BaHUE 3a7ad Ha BCEX HJTamax
y4eOHOro TMpoliecca pa3BUBAET TBOPUECKHUE CIOCOOHOCTH IIKOJIHHUKOB.

[Ipu oOydennu reomeTpuu (GOPMUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO Tpylda —
IUTAHUPOBAHUE CBOEW pPaOOTHI, MOWCK paIlMOHANBHBIX MyTed €€ BBIMOJTHEHUS, KPUTUYECKAas OIEHKa
pe3ynbpTaToB. B mporiecce 00ydeHus T€OMETPUU IIKOIBHUKH JTOJDKHBI HAYYUTHCS M3JIaraTh CBOM MBICITH
SICHO M MCYEPIIBIBAIOIIE, TAKOHUYHO U EMKO, TPHOOPECTH HABBIKH YETKOTO, aKKyPaTHOTO U TPAMOTHOTO
BBITTOJTHEHUSI MATEMaTUYECKUX 3aIKCEN.
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Baxnelien 3aga4eil MKOJILHOTO Kypca F€OMETPUH SIBIISETCS pa3BUTUE JIOTUUECKOTO MBIIICHUS
obyyaromuxcs. CaMu 0OBEKThI TEOMETPUUECKUX YMO3AKIIOUCHUH M TPUHATHIC B TEOMETPUH IPaBUIIA UX
KOHCTPYHPOBAHUSI CHOCOOCTBYIOT (DOPMHPOBAHUIO YMEHUI OOOCHOBBIBATH U JOKA3bIBaTh CYXKACHUS,
IIPUBOJUTH q&TKUE OMpCACIICHHUA, Pa3BUBAIOT JIOTUYCCKYIO MHTYUIMIO, KPATKO W HAIrJIIAHO BCKPBIBAIOT
MEXaHHM3M JIOTHYECKHUX MMOCTPOCHUN U y4aT UX MPUMEHEHHI0. TeM caMbIM reoMeTpusi 3aHUMAET Beayllee
MECTO B q)OpMI/IpOBaHI/II/I HAaYyYHO-TCOPECTUUYCCKOIO MBIINIJICHUS IIKOJIbHUKOB. PaCKpBIBaH BHYTPCHHIOIO
TapMOHHIO MaTeMAaTUKH, (POPMHUPYsI OHUMAHUE KPACOTHI U U3SIIECTBA MATEMAaTUYECKUX PACCYXKIACHUIH,
CIOCOOCTBYSI BOCIIPHSITHIO TEOMETPUUECKUX (OPM, YCBOCHHIO MOHSATHSI CHMMETPHH, T€OMETPUS BHOCUT
3HAYUTENIbHBIN BKJIaJ B 3CTETHUECKOE BocnuTaHue oOy4daromuxcs. E€ n3ydenue pazsuBaetT BooOpakeHue
IOKOJIbHUKOB, CYICCTBCHHO 060ramaeT " pa3BHUBACT UX NPOCTPAHCTBCHHLIC IIPCACTABJICHUAA.

MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe
B cootBercTBuU ¢ TpeboBaHuaMU DeiepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3zoBanus B 7— 9 kiaccax npeameT «MaTtemaTtukay ASTUTCS Ha JIBa IpeIMeTa:
«Anrebpa» u «['eomeTpusi». bazucHbiil yueOHbBIM (00pa30BaTEIIbHBIN) TJIAH HA U3YYCHHE TE€OMETPHUH B
OCHOBHO IITKOJIE OTBOJUT 2 y4EOHBIX Yaca B HEJENIO B TCUSCHUE KaXKI0T0 rojia oOyueHus, 68 4acoB B T
7-8 xnacc u 68 yacoB 9 kiacc, Bcero 3a Tpu rojaa odydenus 202 yaca. Pacnpenenenue yaeOHOTO BpeMeHU
MEXy STUMHU MPEMETaMH MIPEACTABICHO B TaOIHIIE.

KosanuecTBo
Kype KoanyectBo yacoB B | KosimuecTBo yacoB B TUIAHOBBIX
HeJeJI0 roj KOHTPOJbHBIX
YPOKOB
I"'eomerpus 7 kmacc 2 68 5
I"'eomerpus 8 kmacc 2 68 5
["eomeTpus 9 kiacc 2 68 4
HUTOT'O 204 14

OOyueHne MaTeMaTHKe B OCHOBHOI IIKO0JIe HANIPABJIEHO HA IOCTHKEHHE CIIeTYIOIIMX IeJIeii:
1) 6 nanpasenenuu MUUHOCMHO20 PA3GUMUSL:

e  ®DopMHPOBaHHUE MPEICTABICHUI O MAaTEMaTHKE KaK YacTH OOIIEUEIOBEYeCKOM KYJIbTYPBI, O
3HAYMMOCTH MaTEeMaTHKH B PA3BUTHH IUBUIIM3AIMN ¥ COBPEMEHHOTO OOIIECTBA;

e Pa3BuTHe JIOTHYECKOTO W KPHUTUYECKOTO MBIILICHHS, KYJIbTYPBl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

e ®dOpMHpPOBaHHE WHTEIUIEKTYaJbHOW YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K
NIPEO/I0JICHHIO MBICITUTEIIBHBIX CTEPEOTHUIIOB, BBITEKAIOIIMX M3 OOBIICHHOTO OTIbITA;

e Bocrnuranue KayecTB JIMYHOCTH, OOECIEUUBAIOIIMX  COLUUAIBHYIO MOOHIBHOCTS,
CMOCOOHOCTh MPUHUMAThH CAMOCTOSITEIbHBIC PEIICHHS,

e dopMmHpOBaHHE KAYECTB MBINUICHUS, HEOOXOAMMBIX IS aJalTallid B COBPEMCHHOM
UH(POPMAIIMOHHOM OOIIECTBE;

e Pa3Burue mHTEpeca K MATEMAaTHIECKOMY TBOPUYECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEIH;

2) 6 MemanpeoMemHoM HANPAGIeHUL:

e PasBuTHe MpPEACTAaBICHHIA O MaTeMaTWKe Kak (opMe ONHCAHWs W METOJC IO3HAHUS
JCWCTBUTEIILHOCTH, CO3JIaHWE YCIIOBHH JJIsi MPHOOPETCHUs IEPBOHAYAIBHOTO OIBITA
MaTeMaTHYECKOTO MOJICTMPOBAHUS;

e dopmupoBaHHE OOIIUX CIIOCOOOB MHTE/UIEKTYaTbHON JEATEIIBHOCTH, XapaKTEPHBIX IS
MaTeMaTHUKH M SBJISIFOIIMXCS OCHOBOW TIO3HABATEIbHOW KYJIBTYpPhI, 3HAYMMOM IS
Pa3IUYHBIX Cep YeOBEYECKOM AeITeIbHOCTH;

3) 6 npeomemnom nanpasnenuu:



e OBgiageHne MaTeMaTUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOJJTUMBIMH JJIS TPOAOIKEHHS
00pa3oBaHMsl, U3YUEHHS] CMEXHBIX AUCIUILINH, TPUMEHEHHS B IOBCEAHEBHOM KU3HH;

e Cozganue ¢yHAaMEHTa JUIsI MaTEMAaTUYECKOTO pa3BUTHUSA, (OPMHUPOBAHUS MEXAHH3MOB
MBILUIEHUS, XapaKTEePHBIX JUIsI MATEMATHYECKOH e TeTbHOCTH.

Conep:xanue 00pa3oBaHus M0 MaTeMAaTHKeE ONpe/esasieT CJIeyIoNue 32 a4u:

® OBJIQJIETh CHUCTEMOW MaTEeMaTWYeCKHX 3HAHUM M YMEHUH, HEOOXOMUMBIX JUIsI NMPUMEHEHUS B
MPAKTUYECKOU EATEIbHOCTH, U3YYEHUN CMEKHBIX IUCLUILINH;

® CIOCOOCTBOBATh MHTEUIEKTYaJIbHOMY pPa3BUTHIO, (OpPMHpOBATH KadyecTBa, HEOOXOIUMBbIe
YEIIOBEKY JUIS TIOJTHOIEHHOW KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTEMaTHIECKON
JNEATEIbHOCTH: SCHOCTM M TOYHOCTM  MBICIM, WHTYULUH, JIOTHYECKOTO  MBIIUICHHUS,
IIPOCTPAHCTBEHHBIX MIPEICTaBICHNUN, CHOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTEH;

e (opMHUPOBATh NMpeACTaBICHUS 00 UIESIX U METOJaX MaTEMAaTHUKN KaK YHUBEPCAIBHOTO SI3bIKA HAYKH
Y TEXHUKHU, CPEICTBAX MOJCIUPOBAHUS SIBICHHUI U IIPOLECCOB;

® BOCIUTHIBATH KYJIbTYPY JIMYHOCTH, OTHOIIEHHWE K MaTeMaTHKE KaK 4YacTH OOIledyeoBedecKOn
KYJbTYpbI, UTpaoIIel 0CO0YIO poJib B OOIIIECTBEHHOM Pa3BUTHUHU.

YuyeOHO-MeToANYeCKNH KOMILUIEKT (BKJIIOYAs JIEKTPOHHbIE pecypchl)

Y4eOHo-meroanueckuii KoMIuiekT (nainee YMK) mo reomerpun mis 7-9 KilaccoB co3/laH Ha OCHOBE
TpeOboBaHUN K pe3ylnbraraM o0mero oOpa3oBaHHs, MpeacTaBiIeHHbIX B DenepalbHOM
roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO 00IIIero oopa3oBaHUs.

IleuaTHble HOCOOMS:

=

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIM cTaHAapT o011ero oopa3oBaHusl.
2. IlpumepHnble mporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus. Matemaruka.-(CTaHnaapTsl BTOPOTO
nokoseHus).-M: IIpocsemenue,

JInHKuA y4eOHO-MeTOANYEeCKHX KOMIICKTOB aBTOPOB
1. 'eometpus: 7—9 i / JI. C. Aranacs, B. @. byry3os, C. b. Kagomiies u ap. — M.: [Ipocsernienue,
2. T'eomerpus: pabouas Terpans: 7 ki. / JI. C. Atanacsu, B. @. Byry3os, 0. A. I'na3kos, U. . FOauHa.
— M.: IIpocBemienue,
3. 'eomerpust: pabouas terpans: 8 ki. / JI. C. Atanacsn, B. @. Byry3os, 0. A. I'mazkos, U. 1. FOxuHa.
— M.: IIpocBemienue,
4. T'eomerpus: pabouas Terpans: 9 kia. / JI. C. Atanacsu, B. @. Byry3os, 0. A. I'naskos, U. . FOauHa.
— M.: IIpocBemienue,
5. 3ug b. I'. 'eomeTpust: auaakt. Matepuainsl: 7 ki1. / b. I'. 3uB, B. M. Meiinep. — M.: IIpocsemienue,
6. 3us b. I'. Teomerpusi: qunakt. Mmatepuansl: 8 ki1. / b. T'. 3uB,B. M. Meiinep. — M.: [IpocBemnienue,
7. 3ug b. I'. 'eometpusi: auaakt. Matepuainsl: 9 ki. / b. I'. 3uB. —M.: IIpocsemienue, 2014.
8. U3yuenue reometpun B 7, 8, 9 kiaccax: MeToJ. pekomeHaanuu: ku. ais yautens / JI. C. AtanacsH, B.
®. byrysos, 0. A. I'nazkoB u ap. — M.: [Ipoceenienue,

9. Muwenko T. M. T'eometpust: Tematndeckue TecTsl: 7 K. /T. M. Mumenko, A. JI. biuakoB. — M.:
IIpocsemienue.
10. Muwenko T. M. Teometpusi: TemaTrueckue tectol: 8 ki. /T. M. Mumenko, A. JI. bimakoB. — M.:
[Ipoceeuienue.
11. Muwenko T. M. T'eomerpusi: Temaruueckue tectol: 9 k. /T. M. Mumenko, A. JI. biuakoB. — M.:

IIpocsenienue, 2014.

JIeKTPOHHBbIE YUYeOHbIe 0CO0Us



1. «Ypoxku reometpun Kupmia u Medboaus 7-9 kmaccy
2. Marematuka. [Ipaktukym. 5-11 kmacerbl. DnekTporHoe yueonoe uznanue. M., OO0 «/Ipodar,
000 «10C», 2003.
HHuTepHer pecypcesl
o http://umnojenie.narod.ru/ - Cioco6 yMHOX€eHHUS "TpeyroabHUKOM" .
e http://comp-science.narod.ru - gumakTUYECKHEe MaTepuaibl M0 WHPOPMATHKE U MaTEMaTHKE:
MaTepuagbl OJUMIHNAJ LIKOJBHUKOB IO MPOTrPAMMUPOBAHMIO, IMOATOTOBKA K OJIMMIIMAJAM I10
MIPOrpaMMHUPOBAHUIO, AUIAKTHYECKHE MaTepHalibl Mo aiaredpe u reomerpuun (6-9 ki.) B ¢opmare
LaTeX u np.
e http://www.school.mos.ru - caiiT HOMOKeT MIKOJLHUKY HAHTH HEOOX0 UMY HH(POPMAIIHIO IS
MOATOTOBKH K YpOKaM, MaTepuai Juis pedeparoB U T.1I.
e http://www.history.ru/freemath.htm - Gecrutatabie 0Oydarole MPOrpaMMBbl 0 MaTEMAaTHKE IS
IIKOJIbHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
e http://refportal.ru/mathemaics/ Pedepatsl mo mareMaTHKe
e http://www.otbet.ru/ Jlenaem ypoku Bmecrte!
e http://uztest.ru/logout EI'D o maTemaruxke
e http://ege-online-test.ru/ EI'D Onnaiin Tect (MaTeMaTHKa)

Texunueckue cpeacrea ooyuenus (cpencrsa UKT)

1. HoytOyxk.
2. HVuTepakTuBHAas T0CKA.
3. MynbTUMeIuiHBINA TPOEKTOP.
4. DVD — nuckn.
JleMOHCTPALIMOHHBIE IOCO0US
1. Monuenu reoMeTpudecKux Guryp.

2. PasnaTousblil MaTepual no pasnenam anreopsl 7-9 Ki.

JIEKTPOHHbIE PeCcypPChl

1. ObpazoBatenbHbIC pecypchl HHTepHETa (Matemarrka) http://www.alleng.ru/edu/math.htm
2. Caiit «DnekTpoHHBIE 00pa3oBaTeabHbIe pecypchbi» http://eorhelp.ru/

3. ®enepainbHbIil HeHTp U(POBBIX 00pa30BaTeIbHBIX pecypcoB WwWw.fcior.edu.ru

4. Enunas KoJuteKIms udpoBeix 00pa3oBaTeibHbIX pecypcoB Www.school-collection.edu.ru
5. ITopran «OTkpsITHII Kiace» http://www.openclass.ru/

6. [IpesenTanuu o Bcem mpeameram http://powerpoint.net.ru/

8. Kapman st matemaruka http://karmanform.ucoz.ru/

10. Buneoypoku 1o MaTeMaTHKe.

11. O6pazoBarensHas miarhopma EFFOR.RU

IlnanupyveMbie pe3VbTAThl 0CBOCHNSI YU€0OHOI0 MpeIMeTa 10 MAaTeMATHKE



http://umnojenie.narod.ru/
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http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/
http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0
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http://powerpoint.net.ru/
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http://effor.ru/about/31_plat

W3ydyenune reomeTpuu M0 JaHHOW Mporpamme CcHocoOCTBYeT (OpMHpPOBaHUIO Yy  y4alluxcs
JIMYHOCTHBIX, MeTaNpeIMEeTHBIX M TMPEeIMETHBIX Pe3yJbTaTOB OOyUYeHUs, COOTBETCTBYIOIINX
TpeboBanusiM DenepaabHOr0 TOCYJAPCTBEHHOTO O0pa30BaTENbHOrO CTaHIApTa OCHOBHOTO — OOIIEro
oOpa3zoBaHus

JInyHOCTHBIE pPe3y/bTaThl:

1) popmupoBaHrEe OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH MCIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOpa3BUTHI0O W CaMO00pa30BaHUIO HA OCHOBE MOTHUBAIMM K OOYYEHHI0O U TO3HAHHIO, BHIOOpPY
nanpHeimero oOpa3oBaHusi Ha 0a3e OPHEHTHPOBKM B MHpe mnpodeccuii U npodhecCHOHAIBHBIX
MPEOYTEHUH, OCO3HAHHOMY IMOCTPOCHUIO MHAMBHYyaJbHON 00pa30BaTeNbHON TPAEKTOPUU C YUETOM
YCTOMYMBBIX [IO3HABATEIbHBIX HHTEPECOB;

2) dbopMUpOBaHHE IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ ¥ OOIIIECTBEHHOM MPAKTUKH;

3) bopMupoBaHre KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU,
CTapIIMMH W MIAIIIUMUA B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOHM, y4eOHO-MCCIIEA0BATEILCKOM,
TBOPUYECKOM U IPYTUX BUJAX NEATEIbHOCTH;

4) ymMeHue SICHO, TOYHO, TPaMOTHO M3JIaraTb CBOM MBICJIU B YCTHOW U MMCbMEHHOM peyu, IOHUMATh CMBICIT
MOCTaBIIEHHOM 3a/1a4M, BLICTPAUBATh apTyMEHTALIUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;

5) KpUTUYHOCTH MBIILJICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh
TUNOTE3Y OT aKTa;

6) KpeaTUBHOCTh MBIILJICHUS, UHUIIMATUBY, HAXOAUYUBOCTb, AKTUBHOCTD MPHU PEIICHUH T€OMETPUUYECKUX
3azady;

7) yMEHHUE KOHTPOJIMPOBATH IPOLIECC U PE3YJILTAT yIeOHONH MaTeMaTHYECKOM eI TEIIbHOCTH;

8) CHmoCOOHOCTP K HMOLMOHAIBFHOMY BOCHPHUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEIICHUH,
pacCyKJIeHUH;

MertanpeaMmeTHble pe3yJibTaThI:

1) yMmeHue caMOCTOATENbHO IUIAHUPOBATh albTEPHATHBHBIE IYyTU JOCTH)KEHUS LENel, OCO3HAHHO
BbIOMpaTh Hanbosee 3EKTUBHBIE CIIOCOOBI PEIlIeHUs] yUeOHBIX U MMO3HABATENIbHBIX 33/1aY;

2) yMEHHE OCYUIECTBIISATh KOHTPOJIb 10 PE3YNbTaTy U IO Ccroco0y AEHCTBUS Ha YpOBHE MPOU3BOIBHOIO
BHUMaHUS U BHOCUTh HEOOXOJMMbIE KOPPEKTHUBBI;

3) yMeHue a/JieKBaTHO OLIEHWBATh MPAaBWJIBHOCTh WJIM OMIMOOYHOCTH BBHINIOJHEHHs yd4eOHOM 3anauu, €€
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHMs;

4) 0co3HaHHOE BJIAJIEHUE JJOTUYECKUMHU JAEHCTBUSIMU ONpeAeSIeHUs MOHATHI, 00001IEeHNS, YCTaHOBIEHUS
aHaJIOTUH, Ki1acCU(UKALIMU Ha OCHOBE CAMOCTOSITETLHOTO BEIOOpa OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBSI3EH;

5) yMeHHe YCTaHaBIMBATh MPUYHMHHO-CIEICTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYXKICHHE,
yMO3aK/Iro4eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHHe co3/1aBaTh, MPUMEHITh U MPEOOPa3OBHIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA, MOJCIHU U
CXEMBI JIJIs peleHHs y4eOHbIX U MO3HABAaTEIbHBIX 3a1a4;

7) yMeHHE OpraHH30BbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YYHUTEJIEM H
CBEPCTHUKAMM: OTIPEIEIISITH NI, pacipeesaTh GYHKIIMH U POJIM YIaCTHHUKOB, 00IIIE CITIOCOOBI paOOTHI;
yMEHHE pa0doTaTh B TPYIINE: HAaXOAUTH OOIIIee pelIeHHe U pa3peiaTh KOHMINKTH HA OCHOBE COTJIAaCOBAHUS
MO3UIMHI U y4€Ta UHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBATh, ApTyMEHTUPOBATh U OTCTaUBaTh CBOE
MHEHHE;

8) dopmupoBanme W pazBuTHE Y4YeOHOH U OOIIETIONB30BATEIHCKON KOMIIETEHTHOCTH B OOJAcCTH
UCIOJIb30BaHUs WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komMmeTeHTHOCTH);

9) dopmupoBaHue TEpBOHAUYATBHBIX MPEACTABICHUN 00 HAEIX M O METOJaX MaTeMaTUKH Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SBJICHHUI U MPOIECCOB;

10) ymeHue BUI€Th MATEMAaTHUECKYIO 337]a4y B KOHTEKCTE MPOOJIEMHON CUTYallUU B APYTUX JUCIUILTAHAX,
B OKPY’KAIOIIEeH KU3HU;

11) ymeHue HaxoAWTh B PaA3IMYHBIX MCTOYHUKAX HWH(OpPMAINIO, HEOOXOMUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX MpoOJIeM, U MPEACTaBIATh €€ B MOHATHON (popme; MPUHUMATH PEUICHHE B YCIOBHIX
HEMOJIHOM U M30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMALINK;



12) yMeHne NMOHMMAaTh W HCIIOIH30BAaTh MAaTEMaTHYECKHE CPEICTBA HATVIAAHOCTH (PHCYHKH, YEPTEKH,
CXEMBI U JIp.) IJIsl WJUTIOCTPALUH, HHTEPIPETalluy, apryMEHTAIIH;
13) ymeHue BBLABHTATh THUIOTE3bl NMPU PEUICHUH YYEOHBIX 3ahad M IOHMMAaTh HEOOXOIMMOCTh HX
MIPOBEPKH;
14) ymeHHe NpPUMEHATh MHIYKTHBHBIE W JEAYKTHUBHBIE CIOCOOBI PACCYKICHUH, BHUAETh DPa3IUYHBIC
CTpaTeTHH PELICHHs 3a/1a4;

IIpeameTHbIe pe3yJbTaThI:

1) oBiajeHue 6a30BBIM MOHSATHIHBIM alllIapaTOM [0 OCHOBHBIM pa3jieliaM COJepIKaHUsI; IPEICTABICHHE
00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YUCIIO, TeOMeTpHuecKas (Urypa, BEKTOp, KOOPIMHATHI) KaK
BOXHEUIINX MaTEMaTUYECKHX MOEISAX, TO3BOJISIOIINX OMHUCHIBATD U U3y4YaTh peaibHbIe MPOLECCH U
SIBJICHUS;

2) ymenue paboTaTh C TEOMETPHUYECKHM TEKCTOM (AQHAJIM3HPOBATh, M3BJIEKATh HEOOXOIMMYIO
MH(OPMAIHMIO), TOYHO M TPAMOTHO BBIPAXATh CBOM MBICIM B YCTHOW M TNHCBMEHHOM pEYH C
NPUMEHECHHEM MaTeMaTHYeCKOW TEPMUHOJOTHH M CHUMBOJHMKHU, HCIIOJIB30BaTh Pa3IMYHBIC S3BIKH
MaTeMaTuK{, MPOBOAMTh  KJIACCHU(UKAIMM, JIOTHYeCKHE  OOOCHOBAaHMS,  JIOKAa3aTebCTBA
MaTeMaTHYECKUX YTBEPKICHHIA;

3) OBIa/ICHHE HABBIKAMH YCTHBIX, THICbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYHUCIICHHUH;

4) oBnaJicHHE TEOMETPUYCCKUM SI3BIKOM, YMEHHE HCIIOJIb30BATh €ro JUisi OINHCAHUS IPEIMETOB
OKPY’KAIOIIEr0 MUpPA, pa3BUTHE NMPOCTPAHCTBEHHBIX IMPEICTABICHUH M NM300pa3uTENbHBIX YMEHHUH,
nproOpeTeHNEe HaBBIKOB TEOMETPHUECKUX MTOCTPOCHHIA;

5) ycBOGHHE CHCTEMAaTHYECKUX 3HAHUWM O IUIOCKUX (QUTypax M UX CBOICTBAxX, a TAKXKE HA HATJISAIHOM
YPOBHE — O MPOCTEHIINX NPOCTPAHCTBEHHBIX TEJIaX, YMEHHE PUMEHSITh CHCTEMaTHYECKUE 3HAHUS O
HUX JUIS PELICHUS TEOMETPUYECKUX U MTPAKTUYECKUX 3a/1a4;

6) yMeHHMe M3MEpSTh JJIMHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, MCIOIb30BaTh (POPMYJIbI JJIsl HAXOKICHUSI
NepUMETPOB, TUIOMIAIeH U 00BEMOB reOMeTpUIECKUX (HUryp;

7) yMeHHE NMPUMEHSTh M3Y4YCHHbBIC NOHSITHS, PE3YJIbTAThl, METObI Ul PEIICHUS 3a/1a4 MPAKTHIECKOTO
XapakTepa M 3ajad U3 CMEXHBIX TUCHHUIUIMH C MCIOJIb30BaHHEM IPH HEOOXOIMMOCTH CIIPABOYHBIX
MaTEepHAaJIOB, KaJIbKYJISATOPA, KOMITBIOTEPA.

Inanupyemsle pe3ybTaThl 00yueHHs MaTeMaTHke B 7-9 KJacce

Pesynbrarel oOydeHus npeactaBiieHbl B TpeOoBaHUSAX K YPOBHIO MOJATOTOBKM U 3a/1al0T CHCTEMY
UTOTOBBIX pE3yJabTaTOB OOyueHHs. Pe3ynbTaThl AOIDKHBI JIOCTHYb PpEIIEHUS MPaKTUYECKHX 3ajad,
CBSI3aHHBIX C HAXO0XKJIEHUEM T'€OMETPUUYECKUX BEIMYUH (HCIOJIB3YS MPU HEOOXOIUMOCTH CIPABOYHUKHU U
TEXHUYECKHE CPEJICTBA). A TaKkKe MOCTPOCHUN reOMETPUUYECKUMHU HHCTPYMEHTaMU (JIMHEHKa, YrOJIbHHUK,
LUUPKYJb, TPAHCIOPTUP); BIAJEHUS MPAKTUYECKUMH HaBbIKAMHM HCIOJIb30BAHUS T'€OMETPUUYECKUX
MHCTPYMEHTOB JJIsl M300paxkeHus ¢puryp. M Taxxe HaX0XJIeHUS JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

7 kaacc

Harusanas reomerpust

Oo0yuaromuiicss HAay4YuTCs:
1) pacrio3HaBaTh Ha UepTEXKAX, PUCYHKAX, MOJIEIISAX M B OKPYKAIOLIEM MHUPE IIIOCKUE U IPOCTPAHCTBEHHbBIE
reoMeTpuyeckue QUrypsl;
2) pacrno3HaBaTh pa3BEPTKM KyOa, NPSAMOYTOJILHOTO Mapajliesienunena, MPaBUIBHOW IHPaMUIIBL,
HWIMH]Ipa U KOHYCa;
3) ompenensaTe MO JIMHEHHBIM pa3MepaM pa3BEPTKU (GUIYpHl JIMHEHHBIE pa3Mepbl caMoil (UTYpHI U
Hao00poT;
4) BBIYUCIATH 00BEM MPSAMOYTOJIBHOTO MapajljieNenuIea.
Oo0yuaromuiicst MOJy4UT BO3MOKHOCTh:
1) BBIUUCIATE 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYp, COCTABICHHBIX M3 MPSIMOYTOJIbHBIX
napajuieNenune/10B;



2) yrilyOuTh U Pa3BHUTH MIPEICTABICHHS O POCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTypax;
3) IpUMEHSITh TIOHITHE Pa3BEPTKH ISl BHITIOIHEHHS TIPAKTHYCCKUX PACUETOB.
8 kaace
I'eomeTpuueckue Gpurypsl
O0yyaommiicss HAY4YUTCH:
1) monb30BaThCS A3BIKOM T€OMETPUU ISl OTMMCAHHS MPEIMETOB OKPY)KAIOLIET0 MHpPAa U MX B3aUMHOTO
pacIoyioKeHus;
2) pacnio3HaBaTh U M300pakaTh HAa YEPTEKAX U PUCYHKAX T€OMETPUUCCKHIE PUTYPhI M MX KOH(PUTYpaLuu;3)
HaXO/UTh 3HAYCHMSI JUIUH JIMHEWHBIX 3JIEMEHTOB (PUI'Yp ¥ UX OTHOLIEHUs, IPagyCHYI0 Mepy yrioB ot 0 10
180°, mpumeHsisi ompenesieHHs, CBOMCTBA M MPHU3HAKK (UTYp W UX DJIEMEHTOB, OTHOLICHHS (QHUTYD
(paBeHCTBO, 10J100ME, CHMMETPHH, IOBOPOT, NapalIe/IbHbINA IIEPEHOC);
4) onepupoBaTh ¢ HAYAILHBIMU MOHATHSAMH TPUTOHOMETPHH M BBIIOJIHATH 3JIEMEHTAPHbIC ONEpaIliy HaJ
(YHKIMSIMU YTIIOB;
5) pemath 3a7ayMl Ha JOKa3aTelIbCTBO, OMMPAsICh HA U3yYCHHbIE CBOMCTBA ()UTYp W OTHOLICHUNA MEXITY
HUMH U IPUMEHSISI U3Y4YE€HHbIE METO/Ibl JOKA3aTEIbCTB;
6) peliaTh HECJIOXHBIE 3a]Ja4X Ha [IOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMbI IOCTPOEHHUS C IIOMOILBIO
LUPKYJIS U JINHEHKY;
7) pewmaTh NpoCcTEeNUIINE MNIAHUMETPUYECKUE 3aa4U B IPOCTPAHCTBE.
OOyyarommiicst MOJTY4YUT BO3MOKHOCTb:
1) oBnameTh METONAMH DEIICHHS 337a4d Ha BBIYMCICHUS M JIOKA3aTeNbCTBA: METOJIOM OT MPOTHBHOTO,
METOOM MOA00US, METOI0M Iepedopa BAPMAHTOB U METOJOM I'€OMETPUYECKHX MECT TOYEK;
2) IpuOOPECTH OIBIT TPUMEHEHHSI AJITeOPAnYeCKOro M TPUTOHOMETPHUYESCKOTO anmapaTa U UeH TIBIKSHUS
IIPU PELICHUU TeOMETPUUYECKUX 3ajiay;
3) OBJNAJETh TPAAUIIMOHHON CXEMOW PELICHUs 3a/ay Ha MOCTPOCHUE C MOMOIIBIO IIUPKYJIS U JIMHEHKU:
aHaJIN3, IOCTPOEHUE, J0KA3aTEIbCTBO U UCCIIEI0BAHUE;
4) Hay4yuThCSl pelaTh 3aja4d Ha TOCTPOCHHE METOJOM T€OMETPHYECKOrO MECTa TOYEK M METOIO0M
o00us;
5) mpuoOOpeCTH OIBIT UCCICIOBAHUS CBOWCTB IUIAHUMETPUYCCKUX (PUTYP C MOMOIIBIO KOMITBIOTEPHBIX
IpoOrpamM;
6) mpuoOpecTH OMNBIT BBHIOJIHEHHS NPOEKTOB Mo TeMam: «['eomerpuyeckue npeoOpa3oBaHus Ha
iockoctuy, «IloctpoeHne oTpe3koB 1o Gopmyie.
H3mepenne reoMeTpu4eCKMX BeJTUYHH
OOyyarommiicss HAy4YUTCH:
1) ucrionb3oBaTh CBOMCTBA MU3MEPEHUS JUIMH, IUIOMIAZAEH M YIJIOB MpHU PEIICHUHU 3a/lad Ha HaXOXKICHHE
JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, [UIMHBI IYTH OKPY>KHOCTH, IPayCHON MepHI yIJia;
2) BBIYUCIIATH JUTHHBI THHEWHBIX DJIEMEHTOB (DUTYP M UX YTIIbI, UCIIONB3Ys (POPMYITBI IITHHBI OKPYKHOCTH
U JITMHBI TyTH OKPYKHOCTH, (OpMYIIbI IIoiaeit Gpuryp;
3) BBIYMCIATH TUIOMIAAN TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, ITApaJUIeTIOrPaMMOB, Tparenui, KPyroB
CEKTOPOB;
4) BBIYUCIATH [UTMHY OKPYKHOCTH, JUTHHY TyTH OKPYKHOCTH;
5) pematp 3a7a4M Ha JJOKa3aTeIbCTBO C HCMOJIb30BAaHUEM (OPMYI JUTMHBI OKPY>KHOCTH M JJIUHBI AYTH
OKPY>KHOCTH, GOpMYyJI IToIaaen puryp;
6) pemate NpakTUYECKHUE 337a4M, CBA3aHHBIE C HAXOXKACHUEM I€OMETPUUYECKUX BEIMUYMH (MCIIONB3Ysl IPH
HEOOXOMMOCTH CIPABOYHUKH U TEXHUUECKUE CPEJICTBA).
OOyyarommiicst MOJTY4UT BO3MOKHOCTb:
1) BBUHCHATH IUIOMAAM (GUTYp, COCTABICHHBIX W3 [JBYX WIH 0Oojiee TMPSMOYTOJbHUKOB,
napajiesIorpaMMOB, TPEYTOJIbBHUKOB, Kpyra U CEKTOpa;
2) BBIYHMCIATH  IUIOMAAM  MHOTOYTOJILHHKOB, HCIOJB3ysS  OTHOIICHHS  PABHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;
3) npruoOpPECTH OMBIT TPUMEHEHHSI AITeOPAMYECKOT0 U TPUTOHOMETPHUESCKOTO anmapaTa u UeH TBIKSHUS
IIPU PELICHUH 33124 Ha BBIYUCIEHHE TUIOIAIe MHOTOYTOJIbHUKOB.
9 ki1ace



Koopaunartsi
BbpInyCKHUK Hay4YuTCH:
1) BBIYMCIATH JUIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHIIOB; BBIUUCIIATh KOOPJMHATHI CEPEANHbI OTPE3KA;
2) UCI0JIb30BATh KOOPAMHATHBIN METOA JUIsl U3yYEHUS CBOWCTB IIPSIMBIX U OKPYKHOCTEH.
BbInyCKHUK IOJIYy4YHT BO3MOKHOCTD:
1) oBnaieTh KOOPIMHATHBIM METO/IOM PEIICHUS 33/1a4 Ha BHIYMCIICHHE U JJOKAa3aTeIbCTBO;,
2) TpHOOPECTH OMBIT HCIOJIB30BaHHSI KOMIIBIOTEPHBIX MHpPOrpaMM s aHalu3a YacTHBIX CIIydacB
B3aMMHOTI'0 PACIIOJIOKEHUS OKPYKHOCTEHN U NPAMBIX;
3) mpuoOpecTH ONBIT BBHINOJHEHHS MPOEKTOB Ha Temy «[IpuMeHeHHe KOOPAMHATHOTO METOHa IpH
peLICHUH 3a/1a4 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

BexTopnl

BbInyCKHUK HAy4YuTCH:
1) onepupoBaTh ¢ BEKTOpaMH: HaXOAUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JJaHHBIX I'€OMETPUUYECKH,
HaxOJUTb BEKTOP, PABHBII IIPOU3BEACHUIO 3aJAHHOT0 BEKTOPA HA YUCIIO;
2) HaxOJUTb JJIs1 BEKTOPOB, 33/IaHHBIX KOOPAWHATAMU: JUIMHY BEKTOpa, KOOPIAMHATHI CyMMBbI U Pa3HOCTH
IBYX M 00Jiee BEKTOPOB, KOOPAWHATHI MMPOU3BEACHUS BEKTOPA HA YKHCIIO, IPUMEHSS IPH HEOOXOTUMOCTH
COYETATEIbHBINA, IEPEMECTUTENBHBIN U PacIpeCIINTEIbHBIN 3aKOHBI;
3) BBIYMCIIATH CKAJSIPHOE IIPOM3BEJIEHUE BEKTOPOB, HAXOAUTH YrOJ MEXIYy BEKTOpaMH, yCTaHABIUBATh
NEPIEHIUKYJIAPHOCTD MPSIMBIX.
BbINyCKHUK MOJYYHUT BO3MOKHOCTD:
1) oBazeTh BEKTOPHBIM METOJIOM JJIsl PEIICHHS 3a/1a4 Ha BBIYKMCIICHHUE U JI0Ka3aTeIbCTBO;
3) mpuoOPECTH OIBIT BHINOIHEHUS MPOCKTOB Ha TeMy «[IprMeHeHrne BEKTOPHOIO METO/Ia MPH PEIICHUN
3a]1a4 Ha BBIUNCIICHUE U JOKA3aTEIbCTBO.

Coaep:xanue v4eOHOro nmpeaMera MareMaTuku B 7-9 Kjaccax

7 kaacc (684, 24 B Heme1I0)
1. HayanbHble reomerpuueckue ceaenus (104)
[Ipocreiimme reomerpuyeckre (UIypbl: ImpsMas, TOYKa, OTPE3OK, Jyd, yroi. IloHarue paBeHcTBa
reoMmerpuueckux ¢uryp. CpaBHeHHE OTpPE3KOB U YrioB. M3mepeHue oTpes3KkoB, UIMHA oTpeska. M3-
MEpPEHHE YIJIOB, rpagycHas Mepa yria. CMexHble W BEPTUKAJIBHBIE YIJIBI, WX CBOMWCTBA.
[lepnieHIuKynsipHBIE MIPSIMBIE.
OcnosHas yenw - CACTEMAaTU3UPOBATh 3HAHUS yYalllUXCsl O MPOCTEHIINX FreOMETPUUECKUX (PUTYpax U UX
CBOMCTBAxX; BBECTU NOHSATHE PAaBEHCTBA (UTYP.
B naHHOM TeMe BBOJATCS OCHOBHBIE T'€OMETPUYECKHE IIOHATHUS M CBOWCTBA IPOCTEHIIMX
reoMeTpUYecKUX (GUIyp Ha OCHOBE HArJAJHBIX NPEJICTaBICHUN ydaluxcs MyreM o0000ueHus
OYEBHJIHBIX MJIM M3BECTHBIX M3 Kypca MaTeMaTHKu 1-6 kiaccoB reomerpuueckux ¢axtoB. [loHsTne
aKCHOMBI Ha HA4aJIbHOM 3Tarne oOyuyeHus: He BBOJUTCS, U CAMU aKCHOMBI HE (POPMYIHPYIOTCS B SBHOM
Buze. HeoOxoaumble HCXOAHBIE TIOJOXKEHUS, HA OCHOBE KOTOPBIX H3y4yaroTCsl CBOWCTBa
reoMeTpuyYecKux (puryp, npuBoaATCsA B onucareabHo ¢opme. [IpHHIMNMAILHEIM MOMEHTOM JaHHON
TEMBI SIBJISIETCS BBEJICHHE OHATHUS paBEHCTBA T€OMETPUUECKUX (DUTYp Ha OCHOBE HATJISIHOTO MOHSTHUS
HanoxeHus. OrnpeneneHHOe BHUMAHUE JIOJDKHO — YAENSAThCS  MPAKTUYECKUM  IPUIIOKEHUSM
TrE€OMETPUUYECKUX TOHATHUH.
2. Tpeyroabuuxu (174)
Tpeyronbauk. IlpusHaku paBeHCTBa TpeyroiabHUKOB. IlepneHnukymnsap Kk mnpsMoil. Mennansl,
OMCCEKTPUCHI M BBICOTHI TpeyroyibHUKa. PaBHOOEIPEHHBIN TpeyroJbHUK U €ro CBOMcTBa. 3ajauu Ha
IIOCTPOECHUE C TIOMOILBIO LIUPKYJI U JTMHEUKH.
OcHoéHasi yenb - BBECTU TIOHATHE TEOPEMBI;, BbIPAOOTaTh YMEHHE JOKa3blBaThb PABEHCTBO
TPEYTOJIbBHUKOB C IIOMOIIIbIO M3YYEHHBIX NIPU3HAKOB; BBECTH HOBBIN KJIacC 3aJay - HA MOCTPOEHHUE C
MTOMOLUIBIO HUPKYJIIS U JTUHEHKH.
[Ipu3Haku paBeHCTBA TPEYTOJBHUKOB SBISIOTCS OCHOBHBIM pabodyMM ammapaToM BCEro Kypca
reomeTpun. JlokazarenbcTBO OOJblIEH 4YacTH TeopeM Kypca M TakKe pelIeHHe MHOTUX 3ajad
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MIPOBOAMTCS MO CIENYIOIIEH cXeMe: MOUCK PaBHBIX TPEYTOJIbHUKOB - 0OOCHOBAaHUE MX PABEHCTBA C
IMOMOIIBIO KAKOI'0-TO IPpU3HAKaA - CJICACTBUSA, BBITCKAIOIUC U3 PABCHCTBA TPCYT'OJIbHUKOB. HpI/IMeHCHI/Ie
MPU3HAKOB DPAaBEHCTBA TPEYrOJbHUKOB MPU PELIEHUH 3aJad JlaeT BO3MOXKHOCTh MOCTEIEHHO
HaKaIlIMBATb OIIBIT IMPOBCACHHUA JOKa3aTCIIbHBIX paCCY)KI[eHI/If/’I. Ha maganpHoM »Tame HU3YUCHUA U
MIPUMEHEHHUSI IPU3HAKOB PaBEHCTBA TPEYTOJILHUKOB 11€J1€CO00Pa3HO HCIIONb30BATh 3a1a4U C TOTOBBIMU
YepTeKAMH.

3. MapanenbHsbie npsimbie (134)

[Ipu3Haky napamieIbHOCTU NPSAMBIX. AKCMOMA NapauleabHBIX NpsAMbIX. CBOICTBa NapajuledbHBIX
MPSIMBIX.

OcHogénas yenb - BBECTH OJHO U3 BAKHEHIIMX NOHATUN MTOHATHE MapaJljIeNIbHBIX IPSIMBIX; 1aTh IEPBOE
mpejacTaBieHre 00 aKcHoOMax U aKCMOMaTH4YeCKOM METOJ€ B TI'E€OMETPUHU; BBECTH aKCUOMY
napaJijICJIbHBIX MPAMBIX.

[Ipy3Haku W CBOWCTBA MapaJIeNbHBIX MPSIMBIX, CBA3aHHBIE C yriamu, OOpa3oBaHHBIMU MpU
MEPECCUCHUH JBYX MPSIMBIX CEKYIIEeH (HaKpecT JexkalluMH, OJHOCTOPOHHHUMH, COOTBETCTBEHHBIMHU),
IIMPOKO HCIOJB3YIOTCA B JajbHEHMIIeM Mpu HM3yYEHUM YETHIPEXYTrOJbHUKOB, IMOJ0OHBIX
TPEYTOJBHUKOB, IPU PEIICHUH 33]1a4, & TAKXKE B KypCe CTEPEOMETPHH.

4. CooTHOLIIEHHS Me KAy CTOPOHAMM M YIJIaMH TpeyrojibHuka (184)

Cymma yrioB TpeyronbHuka. COOTHOIIICHHE MKy CTOPOHAMU M yIJIAMH TPEyroJibHuKa. HepaBeHCTBO
TpeyrojbHuKa. [IpsMoyronsHble TPEYroabHUKH, UX CBOWCTBA M MPU3HAKHU paBeHCTBA. PaccTosHue oT
TOYKH 10 NpAMOU. PaccTossHre Mexx 1y napajienbHeIMU IpsAMbIMU. [IocTpoeHMe TpeyrobHUKA 110 TPEM
JJIEMEHTaM.

OcHosnast yenwb - pacCMOTPETh HOBBIC MHTEPECHBIC M BAYKHBIC CBOMCTBA TPEYTOJILHUKOB. B 1aHHOM Teme
JOKa3bIBaeTCs OJJHA U3 BAXKHEHIINX TEOPEM r€OMETPHUH - TEOpeMa O CyMMe YIiIoB TpeyroyibHuka. OHa
MO3BOJISIET J1aTh KJIACCU(UKALMIO TPEYTOJIbHUKOB IO yriiaM (OCTPOYrOJIbHBIN, HPSIMOYTOJbHBIM,
TYIOYTOJIbHBIN), a TaK)K€ YCTAHOBUTH HEKOTOpBIE CBOMCTBA M MPHU3HAKU PABEHCTBA MPSAMOYTOIbHBIX
TPEYTrOJIbHUKOB.

[lonsTHe paccTosHUS MEXAYy NapauieIbHbIMA MPSIMBIMH BBOJUTCSA HA OCHOBE JOKa3aHHOM
npeaABapuTCibHO TCOPEMBI O TOM, YTO BCC TOYKHU K&)KI[Oﬁ U3 JBYyX TIMapalJICJIbHBIX HIPSAMBIX
paBHOYAAJIEHBI OT APYTOM MPsIMON. DTO MOHSATUE UTPAET BAXKHYIO POJIb, B YACTHOCTHU UCIOJIB3YETCS B
3aJ1a4ax Ha MOCTPOCHUE.

[Ipu pemieHuM 3a7a4 Ha TOCTPOEHHE B 7 Kilacce CleAyeT OTPAaHMYUTHCA TONBKO BBHIMOTHEHUEM H
ONMCAaHNUEM TIOCTPOEHUSI UCKOMON (QUTypbl. B OTHEIBHBIX Clyyasix MOKHO MPOBECTH YCTHO aHalU3 U
JI0Ka3aTeNbCTBO, a JIIEMEHTHl HCCIENOBaHHUS JOJDKHBI MPUCYTCTBOBATH IHUIIb TOTNa, KOrAa 3TO
OTOBOPEHO YCIIOBUEM 3aauH.

5. loBTopenue. Pemenue 3aga4 (104)

8 kiacc (68u, 24 B HeaeJ110)
1. YerbipexyrobHuku (144)
MHOroyrojabHHK, BBIIIYKJIBIA MHOTOYIOJIBHHUK, YEThIPpEXyroJbHUK. llapannenorpamm, ero
cBoiicTBa U npusHaku. Tpanenus. [IpsimoyronbHuk, pomMO, KBajapat, ux cBoiictBa. OceBas u
LIEHTpaJibHasi CAMMETPHHU.
Ocnoeénas yenv - N3y4uTh Hanbosee BaXKHbIE BHUJbl YETHIPEXYTOJIbHUKOB - IapajieiorpaMm,
NpsIMOYTOJIBHUK, poMO, KBaJpaT, Tpaleluio; JaTh MpeAcTaBIeHue O (purypax, odaamarommx
OCEBOW WJIH LICHTPAJIbHOU CUMMETPHUEH.
JlokazaTenbcTBa OONBIIMHCTBA TEOPEM JTAHHOM TEMbI U PELICHUsS MHOTHUX 3a/1a4 MPOBOJSITCS C
IMOMOIIBIO MPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB, MMOATOMY IOJIE€3HO UX MOBTOPUTH B Hayaje
U3YyYEHHUS TEMBI.
OceBast U LeHTpajibHasi CUMMETPUHU BBOJATCS HE Kak IpeoOpa3zoBaHHUE IUIOCKOCTH, a Kak
CBOWCTBAa reOMETPUYECKUX (PUTYp, B YACTHOCTH YETBIPEXYTOJBHUKOB. PaccMoTpeHmne 3Tux
TMMOHSATHHN KaK JBHKEHUH IIJIOCKOCTH COCTOUTCS B 9 Kitacce
2. Mnomaas (144)
[lonsaTne mIOmanM MHOroyrojbHuka. Iliomanu mnpsMoOyrojbHHUKaA, IapajsienorpaMmma,
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TpeyrojbHHUKa, Tpanenuu. Teopema [ludaropa.

OcHosHnas yenwb - paClIUPUTh U yIITyOUTH MOJyUYE€HHBIE B 5-6 Kilaccax MPeACTaBICHUS yUalIuXCsl
00 U3MEPEeHUHU U BBIYUCIIEHUH TUIOIIAJIeH; BBIBECTH (QOPMYJIbI IJIOMIAAEH MPsIMOYTOJIbHUKA, Ma-
pajienorpamMma, TpeyrojibHHKa, Tpaleluy; 10Ka3aTh OJHY W3 IJIaBHBIX TEOPEM I'€OMETPUHU -
Teopemy [ludaropa.

BreiBon dopmyn Ui BBIUMCICHUS IUIOLIAJCH HOPSAMOYTOJBHHKA, MNapajuiesorpaMmma,
TpPEyTroJbHHUKA, TpPAlelui OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOWMCTBaxX MJIOMIAACH, KOTOpHIC
MPUHUMAIOTCS UCXOJIsI U3 HATJISIIHBIX MPEACTaBJICHUM, a Takke Ha ¢opMmylie TUIONAaau KBas-
paTta, 000CHOBaHHUE KOTOPOH HE SIBISETCS 00s13aTEIbHBIM JIJISI yUYalIUXCH.

HerpanuumoHHONW I HIKOJIBHOTO Kypca SBISIETCS TeopeMa 00 OTHOIICHUM IUIOIaaei
TPEYTOJIbHUKOB, UMEIOIIMUX I10 paBHOMY yriry. OHa MO3BOJSET B AaJIbHEHUIIIEM J1aTh IPOCTOE
JIOKa3aTeIbCTBO MIPU3HAKOB MOI00US TPEYTOJIBHUKOB. B 3TOM COCTOUT OHO U3 IPEUMYIIIECTB,
00YCJIOBJIEHHBIX PAHHUM BBEJCHHUEM MOHSTHUS MJIOIIATH.

JoxazaTenbcTBO TeopeMnl [Indaropa ocHOBBIBaeTCsI Ha CBOMCTBAX IUIOMIAASH U (popMytax st
IUIomaied KBajgparta U ONpsIMOYroJibHUKa. Jloka3bIBaeTcsl Takke TeopeMa, oOpaTHas TeopeMme
[Mudaropa.

3. lTono6HbIe TPeyroabHuku (194)

[lono6uble TpeyronbHuku. [Ipu3Haku momoOust TpeyrojbHUKOB. llpumeHeHue moaodOus k
JI0Ka3aTeIbCTBY TEOpEeM H pemieHuto 3aaad. CHHyC, KOCHUHYC M TaHI'€HC OCTpPOTo yrja
NPSAMOYTOJILHOTO TPEYTOJbHUKA.

OcHo6Has yeb - BBECTU NOHSATHE TTOJOOHBIX TPEYTOJIbHUKOB; pAaCCMOTPETh MPU3HAKHU MTOJ00MS
TPEYrOJbHUKOB M WX IMPHUMEHEHUS; CJeJlaTh NEepBbIM IIar B OCBOCHUHM YYallUMMCS
TPUTOHOMETPHUUECKOrO arnmnapara reomeTpun. OnpeaeneHue noJoOHbIX TPEYTrOJILHUKOB J1aeTCs
HE Ha OCHOBE mpeoOpa3zoBaHUs MOA00Us, a Yepe3 paBEHCTBO YIJIOB U MPOTNOPIUOHAIBHOCTH
CXOJCTBEHHBIX CTOPOH.

[Ipu3naku momoOust TPEYyroJIbHUKOB JIOKA3BIBAIOTCS C IOMOIIBIO TEOPEMBI 00 OTHOIICHUU
IUIOIIAJIE TPEYTOJILHUKOB, UMEIOIIUX MO paBHOMY YTITy.

Ha ocHoBe mpu3HakoB mojoOus TOKa3bIBA€TCsl TEOpeMa O CpedHEH JIMHUU TPEyroJbHHKA,
YTBEPXKACHUE O TOUKE IEpPECeYeHHUsT MEJIHaH TPEYroJbHHUKA, a TAaKXKe JBa YTBEPXKIECHHUS O
MPONOPIHOHAIBHBIX OTpPE3Kax B IPSIMOYTOJIbHOM TpeyroyibHuUkKe. JlaeTcsi mpeacrtaBieHUE O
MeTo/ie MoA00us B 3a7ja4yax Ha MMOCTPOECHHUE.

B 3akntoueHne TeMbl BBOASATCS 3JI€MEHTBI TPUTOHOMETPUH - CUHYC, KOCUHYC U TAHT'€HC OCTPOTO
yrjia IpsAMOYTOJIbHOT'O TPEYTOJIbHUKA.

4. OxpyxHOCTB (174)

B3aumHoOe pacniosioxkeHue IpsIMON U OKpyXKHOCTH. KacaTespHas K OKpYy>KHOCTH, €€ CBONCTBO U
npu3Hak. lleHTpanbHble U BOHUCAaHHBIE yIiibl. UeThIpe 3aMedaTenbHble TOYKHU TPEYTOJbHHUKA.
BnucanHas u onucaHHasi OKpyKHOCTH.

OcnoéHnas yenv - paCULIMPUTh CBEJIEHUSI 00 OKPY>KHOCTH, ITOJTyUYEHHbIE YYalllUMUCS B 7 Kjacce;
U3y4YUTh HOBBIE (DAKTHI, CBA3aHHBIE C OKPYXHOCTBIO; MMO3HAKOMHUThH YyYaIllUXCS C YETHIPbMS
3aMeyaTeIbHBIMU TOYKaMU TPEYTOJIbHUKA.

B nanHON TemMe BBOAWUTCS MHOTO HOBBIX IOHSTHH M paccMaTPUBAETCS MHOI'O yTBEPKIACHUH,
CBSI3aHHBIX C OKPY>KHOCTBIO. [JIs1 X YyCBOEHMUSI cleAyeT YASIUTh O0JIbIIIO€ BHUMaHUE PEIICHUIO
3ajad4.

VTBepKAeHHUSI O TOYKE IepecedyeHUus] OMCCEKTPUC TPEYroJbHUKAa U TOYKE IEepeceueHus!
CEpEeIUHHBIX IEPIEHAUKYISIPOB K CTOPOHAM TPEYrOJbHHUKA BBIBOAATCS KaK CIEACTBUS M3
TEOpPEM O CBOMCTBaxX OMCCEKTPHUCHI yIila U CEpEIMHHOTIO MEPNEeHANKYJIsIpa K OTpe3Ky. Teopema
O TOUYKE IIEPECEUYEHHUS BBICOT TPEYTOJIbHUKA (I UX NIPOJOJHKEHUN) TOKA3bIBAETCS C IOMOLIBIO
YTBEPKJEHUS O TOUKE MEPECEUECHUsI CEPEAUHHBIX MTEPIEHINUKYIISIPOB.

Hapsiny ¢ TeopemamMu 06 OKpY>KHOCTSIX, BIUCAHHON B TPEYTOJIbHUK U OMMMCAHHOM OKOJIO HETO,
paccMaTpUBalOTCSI CBOMCTBO CTOPOH OIIMCAHHOTO YEThIPEXYTrOJbHHUKAa M CBOMCTBO YTIJIOB
BIIMCAHHOTO YETHIPEXYTrOJIbHUKA

5. IloBTOpenue. Pemenue 3agau (4u4)
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9 kaacc (684, 24 B HeTeTI0)
1. BekTopsbl. MeTox koopauHat (84)
Ilonsitne BekTopa. PaBeHCTBO BekTOpOB. CII0KEHME M BBIUYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTOpa o ABYM HEKOJUIMHEApHBIM BeKTopam. KoopauHaTel
Bekropa. IIpocreiimme 3amayu B KOOpAMHATax. YpaBHEHUs OKPYKHOCTH U IIPSAMOM.
IIpuMeHeHne BEKTOPOB ¥ KOOPAUHAT IIPU PEIICHUM 3a1a4.
Ocnoénasa yenb - HAyuyUTb Yy4YallUXCs BBINOJHATH JEWCTBUS HaJ BEKTOpaMHU Kak
HallpaBJIECHHBIMU OTPE3KAMH, YTO BayKHO JUJIsI IPUMEHEHUsI BEKTOPOB B (PU3HUKE; TO3HAKOMUTH C
HUCHOJIb30BAHUEM BEKTOPOB M METOJla KOOPAWHAT IIpU PELIEHWM T€OMETPUYECKHUX 3ajaad.
Bekrop onpenensercsa Kak HallpPaBJICHHbBINA OTPE30K U NEUCTBUS HAJ BEKTOPaMU BBOIATCS TaK,
KaKk 3TO NPUHATO B (PU3MKE, T. €. KaK JEHCTBUS C HAIpaBJICHHBIMU OTpe3kamMu. OCHOBHOE
BHUMAaHHE JI0JHDKHO OBITh yJE€JIEHO BBIpA0OOTKE YMEHUH BBIMNOJHATH OIEpallMM HaJ BEKTOpaMH
(cxylanpiBaTh BEKTOPBI IO HpaBUJIaM TPEYroJIbHHKA M HapaijienorpaMmma, CTPOUTH BEKTOpP,
paBHBIM PAa3HOCTH JABYX IaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIM IIPOU3BEACHUIO JAaHHOI'O
BEKTOpa Ha JaHHOE 4ucio). Ha npuMmepax mokas3bIBaeTcs, Kak BEKTOPbl MOTYT IIPUMEHSITHCS K
pelLIeHUI0 reoMeTpUYecKux 3anad. JleMoHcTpupyercsa 3¢ PeKTUBHOCTh NPUMEHEHUsT GOopMyJI
JUIL KOOPJMHAT CEpPEIMHBl OTPE3Ka, PACCTOSIHUSI MEXJIYy JBYMsl TOYKaMH, YpaBHEHHUU
OKPY>XHOCTH H MPsAMONH B KOHKPETHBIX TI€OMETPUYECKHX 3aJadax, TEM CaMbIM JaeTcs
MpeACTaBJICHUE 00 U3YUYCHUH I'eOMETPUICCKUX (DUTYP C TTOMOIIBI0O METOJIOB aJreOphl.
2. COOTHOLIECHHMSA MEXKAY CTOPOHAMH U yIJIaMHu TpeyrojbHuka (11u)
CkansipHoe npousBeneHue BeKTOpoB. CHHYC, KOCUHYC U TaHI'€HC yrja. Teopembl CUHYCOB U
KOCUHYCOB. Pemenne TpeyroinbHuKoB. CKalsApHOE IPOU3BEAECHUE BEKTOPOB U €r0 NIPUMEHEHUE
B F€OMETPUUYECKUX 3ajlavax.
OcHoeHnasa yenb - pa3BUTh YMEHHUE yUYallUXCsl NPUMEHATh TPUIOHOMETPUYECKUN anmnapar Ipu
peuieHun reomMeTpudeckux 3agad. Cunyc u kocunyc Jjiroooro yria ot 00 go 1800 BBoasiTCs €
IIOMOIIBIO €IMHUYHOMN IMOIYOKPYKHOCTH, JOKA3bIBAIOTCSI TEOPEMBI CUHYCOB U KOCHHYCOB U
BBIBOJAUTCS elle oaHa ¢opmylia IUIOMAAd TPEYroJibHHKa (IOJIOBHHA NHPOU3BEACHUS JABYX
CTOPOH Ha CUHYC yIJjla MEXIy HUMH). DTOT annapaT IPUMEHSIETCS K PEIISHUIO TPEyTrOJIbHUKOB.
CkansipHO€ MPOU3BEJIEHNE BEKTOPOB BBOJMUTCS Kak B (U3HUKeE (MPOU3BEJIEHUE JJIMH BEKTOPOB
Ha KOCHHYC yIJla MEXJ1y HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAIAPHOTO MPOU3BEICHUS U €T0
MIPUMEHEHHE TPU PELICHUU reoMeTpHUYecKuXx 3ajad. OCHOBHOE BHUMaHHUE CJEAYyeT yJEIUTh
BBIpabOTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUUECKOIr0o anrapara npyu peluieHuu
reoMeTPHUYECKHUX 3aj1a4.
3. InuHa OKPYKHOCTH M IJI0IaaAb kpyra (124)
[IpaBunbHble  MHOTOYroJbHHUKU.  OKpY)XHOCTH, ONHCaHHasi  OKOJO  IIPaBHJIBHOTO
MHOTOYT'OJIbHUKA M BIHUCaHHas B Hero. llocTpoeHne npaBHIBHBIX MHOTOYIOJIBHUKOB. [liinHa
OKpy>XHOCTH. [Inomane kpyra.
Ocno6Hnasa yenv - paCIIUPUTh 3HAHUE Y4YaIIUXCSl O MHOTOYTOJIBHHMKAX; PAaCCMOTPETh MOHSITHUS
JUTMHBI OKPY>KHOCTH U IUIOIIAJH KpyTa U (pOpMYJIbI I UX BbIYMCIIEHUs. B Hauane Tembl qaercs
oIpeJieJIeHUe MTPABUIBHOIO MHOTOYTOJIBHUKA M PACCMaTPUBAIOTCS TEOPEMBI 00 OKPY)KHOCTSIX, OIIMCAHHOMN
OKOJIO TPaBUJIBLHOTO MHOTIOYTOJIbHMKA U BIHCAaHHOW B Hero. C MOMOIIBIO OMHCAaHHOW OKPYKHOCTH
pemarTes 3a1a4d O MOCTPOCHUH MPABWIBHOTO IIECTUYTOJBHUKA U MPABWIIBHOTO 2 N -YTOJIbHUKA, €CIIU
JaH TPaBWIBHBIM n-yroibHUK. DopMyInbl, BbIpa)karoliye CTOPOHY MPaBHJIBHOTO MHOIOYTOJbHUKA U
paauyc BIIMCAaHHOM B HETO OKPYXHOCTH UY€pe3 pajuyC OMMCAHHOM OKPYXHOCTH, HCIIONB3YIOTCS IPH
BbIBOJIe ()OPMYIJI JUIMHBI OKPY>KHOCTH U IUIOIIaU Kpyra. BelBoa omupaercs Ha MHTYMTUBHOE IPECTaB-
JIEHUE O MpeJeNe: MPU HEOIPAaHWYEHHOM YBEIMYEHUH YHUCIIa CTOPOH INPaBUIIBHOTO MHOIOYIOJbHUKA,
BIIHCAHHOTO B OKPY>KHOCTb, €r0 IIEPUMETP CTPEMUTCS K JUTMHE 3TON OKPYKHOCTH, a TUIOIIA/b - K MIOIAIN
Kpyra, OrpaHU4EHHOI'0 OKPYKHOCTBIO.

4. IBu:xkenud (8u)
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Otobpaxenue tiIockoctd Ha ce0s. Ilonstue nBwkenus. OceBas W IEHTpaJbHAass CUMMETPHH.
[TapamtensHbiit nepenoc. IloBopor. Hanoxenus u 1BUKEHHUS.

OcHosHas yenb - TO3HAKOMUTD YYaIINXCsl C HOHATUEM JIBUKEHHUSI M €0 CBOMCTBAMH, C OCHOBHBIMU BUAAMH
JBH)KEHUW, CO B3aUMOOTHOILICHUSMH HAJOKEHUM M JBUXKEHUN. [[BHKEHME IIJIOCKOCTH BBOAMUTCS Kak
0TOOpakeHHe TUIOCKOCTH Ha ce0s1, COXpaHsIolIee paccTOsTHUE Mex Ay Toukamu. [Ipu paccMoTpennn BU0B
JNBIKEHUM OCHOBHOE€ BHUMAaHHUE YJEJISETCS TMOCTPOCHUI0 O00pa3oB TOYEK, NPSIMBIX, OTPE3KOB,
TPEYrOJIbHUKOB IIPU OCEBOM M LIEHTPAJIbHOM CHUMMETpUSX, Mapajlie]bHOM IepeHoce, noBopore. Ha
3¢ (}EeKTHBIX TpUMepax IMMOKa3bIBACTCS MPUMEHEHHUE ABW)KCHUU MPU PEIICHUU TCOMETPHUYECKHX 3aj1ad.
[lonsiTHEe HaNOXKEHUs OTHOCHUTCS B JAHHOM Kypce K YHMCIy OCHOBHBIX MHOHSATHH. [loka3biBaercs, 4TO
TIOHSTHSI HAJIO)KCHUS U JIBYKEHUS SIBIISIOTCS SKBHBAICHTHBIMU: JII000€ HAJIOKEHUE SBIISICTCS ABHKCHHEM
IUIOCKOCTH UM oOpaTHOo. M3ydeHue pokasaTenbcTBa HeE SIBIsSETCA 00sA3aTeNbHBIM, OJHAKO CIEIyeT
PacCMOTPEThH CBSI3b MOHITHI HAJIOKEHUS U ABUKCHUS.

5. 06 akcuomax reomerpuu (24)

Becena 06 akcmomax 1o reOMeTpHH.

Ocnoenas yenv - pAath Oojiee TIyOOKOE TMPEACTABIEHUE O CHCTEME AaKCUOM IUIAHUMETPUHU U
aKCMOMaTHU4YeCKOM MeTojie. B maHHO# TeMe paccka3bIBaeTCsl O pa3IMUHbIX CUCTEMAX aKCHOM I'€OMETpHH,
B YACTHOCTH O Pa3IMYHBIX CIIOCO0AX BBEACHUS MOHITUS PAaBEHCTBA QPUTYP.

6. HauanbHble cBeeHns u3 crepeomerpuu (84)

[Ipeamer crepeomerpuun. I'eoMerpuyeckue Tena W MOBEPXHOCTU. MHOTOrpaHHHMKHU: IpU3Ma,
napajuieJienunes], mupaMmusia, GopMyIibl ISl BBIYUCICHUS MX 00beMOB. Tena U MOBEPXHOCTH BPAIICHHUS:
UWIMHIP, KOHYC, cdepa, map, GopMyIbl sl BBIYUCICHUS UX IUIOLIaIeH MOBEPXHOCTENH U 00HEMOB.
OcHnogénas yenwv - 1aTh HAYaJIbHOE MPECTABIEHUE O TEJaX U MOBEPXHOCTSX B IPOCTPAHCTBE; I03HAKOMUTh
y4yaluxcs C OCHOBHBIMH (hopMynamu AJisi BBIYUCIICHHUS IUIOIIANAEH MOBEpXHOCTEH W O0OBEMOB Tel.
PaccmoTpenue mpocTediux MHOTOTPAHHUKOB (TIPU3MBI, Mapajijieienuneaia, MMpaMu/ibl), a TakKe Tell U
MOBEpXHOCTEH BpalieHus (UUIUHApPA, KOHyca, cdepsl, mapa) MNPOBOJUTCS HAa OCHOBE HArJSAHBIX
MpEACTABICHUIN, ©0€3 MPHUBICUYCHHUS aKCHOM cTepeoMeTpuu. DopMyibl Jisi BBIYHCICHHUS OOBEMOB
yKa3aHHBIX TeJ BBIBOJATCS Ha ocHoBe mpuHuuna Kapambepu, GpopMymnbl A BBIYHUCICHHS IUIOMIACH
OOKOBBIX IMOBEPXHOCTEH IMHJIUHAPA U KOHYCA IMOJIYYAlOTCS C MOMOIIBIO Pa3BEPTOK ITUX TOBEPXHOCTEH,
dbopmyna miomanu chepbl IPUBOIUTCS 0€3 000CHOBAHMUS.

7. IloBTOopenue. Pemenue 3aga4 (9u4)

I'eomerpus (204 yaca)

Koanu

OcHoBHOE coaepsKaHue 10 OcHoBHBIEC BUIBI Y4eOHOM
Tema €CTBO

TEMaM ACATCIbHOCTH

yacoB

7 Kiacc

[Ipsimas u oTpe3ok. JIyd u OOBSCHATD, UTO TAKOE OTPE30K, JIyY,
yroii. CpaBHEHHE OTPE3KOB U yroi, Kakue (GUryphl Ha3bIBAIOTCS

YIJIOB. I/I3MepeHHe OTPE3KOB. PaBHBIMH, KaK CPAaBHUBAIOTCA U
I/I3MepeHI/Ie YIIIOB HU3MCPAIOTCA OTPE3KHU U YIJIbI, UTO TAKOC

rpajyc u rpajycHas Mepa yria, Kakon
HavyaaLHLIE TlepneH MKy IAPHBIE IpAMEIC. yToJI Ha3bIBAETCS MPSIMBIM, TYIIBIM,
10 OCTPBIM, Pa3BEPHYTHIM, UTO TaKOE
cepe/ivHa OTpe3Ka U OHcceKTpuca yria,
KaKUe YIJbl Ha3bIBAIOTCA CMEXHBIMU U
KaKHe BEPTUKAIbHBIMU; (DOPMYIHUPOBATH
1 000CHOBBIBaTh YTBEPKIEHUS O
CBOMCTBAaX CMEKHBIX U BEPTUKAJIBbHBIX
YTJI0B; OOBSCHATD, KaKHe MPsIMbIe
Ha3bIBAIOTCS NEPIIEHIMKYISIPHBIMH;

reoMeTpuyec
KHe CBeleHHUsI
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(dhopMynupoBath 1 000CHOBHIBATh
YTBEP)KICHHUE O CBOMCTBE JIBYX MPSMBIX,
MEPIIEHANKYIISPHBIX K TPEThEH;
n300paXkaTh U pacrio3HaBaTh YKa3aHHBIC
npocTelme GUrypsl Ha YepTExKax;
pelaTh 3a/1a4u, CBSI3aHHBIE C ITUMHU
IpOCTeHIINMHU (HUTYpaMu

TpeyroJin-
HHUKH

17

[TepBriii, BTOpOU U TPETHI
MPU3HAK PABEHCTBA
TPEYTroJIbHUKOB

Menauanbl, OUCCEKTPUCH U
BBICOTHI TPEYTOJIbHUKA
Pemenue 3agau Ha noctpoeHue
Pemrenue 3agay Ha

IIPUMEHCHUC ITPU3HAKOB
PaBCHCTBA TPCYTrOJIbHUKOB

OOBsCHATD, Kakasi pUrypa Ha3bIBaeTCs
TPEYrOJIbHUKOM, YTO TaKOE BEPILUHBI,
CTOPOHBI, YTJIbI U IEPUMETP
TPEYroJIbHUKA, KAKOW TPEYTrOJIbHUK
Ha3bIBACTCsI paBHOOEPEHHBIM U KaKOM
PaBHOCTOPOHHUM, KaKue TPEYroJbHUKU
Ha3bIBAIOTCS PaBHBIMU; H300pakaTh U
pacro3HaBaTh Ha YepTexax
TPEYTOJIbBHUKU U UX 3JIEMEHTHI;
(hopMyJIIpPOBATh U JOKA3BIBATH TEOPEMBI
0 MPU3HAKAX PABEHCTBA TPEYTOJIbHHUKOB;
OOBSACHSTH, UTO HA3bIBACTCS
NEPHEHANKYIIIPOM, IPOBEIEHHBIM U3
JTAHHOW TOYKH K JAHHOU MPSAMOW;
(hopMynupoBaTh U JOKA3bIBATH TEOPEMY
0 MEPIEHIUKYIAPE K IPSAMON;
OOBSCHSTH, KAKUE OTPE3KH Ha3bIBAIOTCA
MeIMaHOM, OMCCEKTPUCON U BBICOTON
TPEeyroiabHHUKa; GOPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEAPEHHOTO TPEYTOJIbHUKA;
pemaTh 3aa4u, CBsI3aHHbBIE C
MPU3HAKaMU PABEHCTBA TPEYTOJbHUKOB U
CBOMCTBaMH paBHOOEAPEHHOTO
TpeyroiabHHUKa; GOPMYITUPOBATH
oTpeJIeJICHUE OKPYKHOCTH; OOBSCHATD,
YTO TaKO€ LIEHTP, PaJINYC, XOpJa U
JMaMETP OKPYKHOCTH; peliaTh
MPOCTEHINNE 3a/1a41 HA TIOCTPOEHHUE
(mocTpoeHue yria, paBHOTO JaHHOMY,
MOCTPOEHHUE OMCCEKTPUCHI yTIia,
MOCTPOEHUE NMEPIEHANKYISIPHBIX
MIPSIMBIX, IOCTPOCHUE CEPEANHBI OTPE3KA)
u OoJiee CIOXKHBIE 3a]a4H,
HCTIONB3YIOINE YKAa3aHHBIEC TPOCTEHIINE;
COMOCTABIIATH MOJYUYEHHBIN PE3yNIbTaT C
YCIIOBHEM 3371291, aHAJIM3UPOBATH
BO3MOJKHBIE CITy4au

IMapanieis-
HblIe NIpsIMbIe

13

[Ipu3Haku napauneabHOCTH
MPSMBIX JIBYX MPSMBIX
AKcuoma napasiesibHOCTH
MIPSIMBIX

Pemenue 3amau

®opMyIMpOBaTh ONPEACIEHUE
napajuIeNIbHbIX IPSIMBIX; OOBSICHSTD C
MIOMOLIBIO PUCYHKA, KAKHUE YTJIbI,
o0Opa3oBaHHbIE IPU MTEPECEUEHHUH JIBYX
MPSIMBIX CEKYLIEH, Ha3bIBAlOTCA HAKPECT
JeKaUMMU, KaKue OJJHOCTOPOHHUMH U
KaKue COOTBETCTBEHHBIMU;
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(hopMyIHUpOBaTh U JOKA3BIBATH TEOPEMBI,
BBIpa)KAIOMIHE TPU3HAKH
[apalIEIbHOCTU JBYX IIPAMBIX;
OOBSICHATB, YTO TAKOE AKCHOMBI
TCOMETPHH U KaKUe aKCHOMBI yXKe
UCIIOJIB30BaIMCh paHee; GopMyIupoBaTh
AKCUOMY IMapaJUIC/IIbHBIX NPAMBIX U
BBIBOJIMTH CIICACTBUS U3 HEE;
(hopMyIIMpOBaTh U JOKA3BIBATH TEOPEMBI
0 CBOWMCTBAaX MapajuICIIbHBIX MPSMbIX,
oOpaTHbIE TeOpeMaM O MPU3HAKAX
NapaJyIeIbHOCTH, CBS3aHHBIX C HAKPECT
JeXKamuMun, COOTBETCTBECHHBIMU U
OJTHOCTOPOHHUMH YTJIAMH, B CBSI3H C
3THM OOBSICHSITh, YTO TAKOE YCIOBUE U
3aKIIIOYCHHUE TEOPEMBI, Kakasi TeopeMa
Ha3bIBACTCSI 0OPATHOI M0 OTHOIICHHUIO K
TAHHOU TeopeMe; OOBSICHSITh, B YEM
3aKIII0YAETCsl METOJT JIOKA3aTeIbCTBA OT
IPOTHBHOTO: (POPMYITUPOBATH U
JI0Ka3bIBaTh TEOPEMBI 00 yriax ¢
COOTBCTCTBCHHO IapaUICIIbHBIMU 1
HEPIEHINKYIIIPHBIMA CTOPOHAMU;
IMPUBOAUTE NPUMEPHI UCITOJIB30BAHUA
3TOTrO METOJIa; PElIaTh 3a/1a4u Ha
BBIYMCIICHHE, JI0KA3aTEIbCTBO U
NIOCTPOCHHE, CBSI3aHHBIE C
napauiCJIbHbIMU MMPSAMBIMHA

CooTHoIre-
HUS MEXKAY
CTOPOHAMM H
yriaamu
TPEeYroJjbHH-
Ka

18

CymMma yriioB TpeyrojibHUKa
CoOoTHOIIEHUS MEXKTY
CTOpPOHAMHU U yriaMu
TpeyroiabHUKa
[IpssMoyTONBHBIE
TPEeYTrOJIbHUKU

[TocTpoeHue TpeyroyibHUKA MO
TPEM DJIEMEHTaM

Pemenue 3amau

®opMyaupoBaTh U J10Ka3bIBaTh TEOPEMY
0 CyMME€ YIJIOB TPEYTOJIbHUKA U €€
CJIEZICTBHE O BHEILIHEM YIJIe
TPEYTrOJIbHHUKA, IPOBOIUTH
KJIaCCU(UKALINIO TPEYTOJIbHUKOB 110
yriaMm; (opMyIHpOBaTh U TI0KA3bIBATh
TEOPEMY O COOTHOLICHUAX MEXTY
CTOPOHAaMH U YIJIaMU TPEYTOJIbHUKA
(mpsimoe 1 0OpaTHOE YTBEpKJIEHUS) U
CIEACTBHUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTOJIbHUKA;
($hopMyIIMpoBaTh U JOKa3bIBATh TEOPEMBI
0 CBOMCTBaxX MPsIMOYTOJIbHBIX
TPEYTrOJIbHUKOB (MIPSMOYTOJIbHBIN
TPEYTroJbHUK C yrioMm 30°, mpu3HaKu
paBeHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB); (POPMYIHPOBATH
oTpesieNIeHUs] PAaCCTOSIHUSI OT TOUKH J10
MPSIMOM, PACCTOSIHUS MEXKTY
napajuieIbHBIMU NMPSMBIMH; pEIIaTh
3a/1a4M Ha BBIUMCIIEHMS], JOKA3aTEIbCTBO
Y TIOCTPOEHHUE, CBSI3aHHBIE C
COOTHOILUEHUSMH MEKIY CTOPOHAMH U
yriaamMH Tpe YroJdbHUKA U pACCTOSHUEM
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MEXy MapauiebHBIMU MPSIMBIMU, MPU
HE00XOIMMOCTH MTPOBOJUTH 10 XOAY
peLIeHNs JOTIOJIHUTEIbHbIE

IOCTPOEHUS, COMOCTABIIATH MOJTYyYEHHBII
pe3yJIbTaT C YCIOBHUEM 3aJ1a4M, B 3a]1a4ax
Ha IIOCTPOEHUE UCCIEN0BATh BO3MOXKHbBIE
ciy4au

IloBTOpEHME.
Pemenue
3a1a4

10

[ToBTOpEHME IO TEME
"HavanbHble reoMeTpUYeCcKHe
ceeneHus"”

IToBTOpEeHUE O TEME
"IIpu3Haku paBeHCTBA
TPEYrOJIbHUKOB.
PaBHOOempeHHBII
TPEYroJibHUK"

[ToBTOpEHME IO TEME
"[lapannenbHble npsimeie”
[ToBTOpEHME 1O TEME
"COOTHOIICHUS] MEKTY
CTOPOHAMH U yTIIaMU
TPEYroJIbHUKA

[ToBTOpenue no Teme "3agaun
Ha nocTpoenue"

Ctpodr j1orudeckue Uenu paccyKIeHH.
[IpenBocxuInarOT pe3yinbTaT U ypOBEHb
ycBOeHUS (Kakoil Oymer pe3yibTaT?).
YMeIoT citymaTh U CablaTh ApYyT ApYra.
BoiaBurarot u 000CHOBBIBAIOT THIIOTE3HI,
MpeUIaraloT CocoObl X MPOBEPKH.
CraBsr yueOHyI0 3a/1a4y Ha OCHOBE
COOTHECEHHSI TOTO, UTO Y>K€ U3BECTHO U
YCBOEHO, U TOTO, YTO €I1I€ HEU3BECTHO.
Pa3BuBarOT yMeHUE HHTETPUPOBATHCS B
TPYMIy CBEPCTHUKOB U CTPOUTH
IIPOJYKTUBHOE B3aUMOJCHCTBUE CO
CBEPCTHHUKAMH U B3POCIIBIMU

CaMOCTOATENBHO CO3/1at0T aJITOPUTMBbI
JEeSTeNbHOCTH MPH PEIICHUH TPpodiieM
TBOPYECKOTO M MMOMCKOBOTO XapaKkTepa.
[ToHMMAarOT BO3MOKHOCTD Pa3IMYHbIX
TOYEK 3pPEHUsI, He COBIAAAIONINX C
COOCTBEHHOM.

OcCo03HaHHO U NPOU3BOJIBHO CTPOSIT
peueBbIe BHICKA3bIBAHUS B YCTHOU U
MMCbMEHHOHU (hopme.

CanyaroT crnocod 1 pe3ynbTaT CBOMX
JIEHUCTBHI C 3aJaHHBIM 3TaJIOHOM,
O00HapY>KUBAIOT OTKIOHEHUS U OTJINYHS
OT JTaJIoHA.

YMEIT ¢ HOMOIIBIO BOTIPOCOB JOOBIBATh
HEIOCTAIOMIYI0 HH()OPMAIIHIO.
Bribupator naubosee r3hpexkTuBHBIC
COCOOBI PELIeHNUs 3a1a4H B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBH.
BHOCAT KOPPEKTHBBI U JOTIOJIHEHHS B
croco0 CBOWX JICUCTBUH B Cilydae
PACXOXKIEHUS 3TANIOHA, PEATbHOTO
JIEACTBUA U €r0 MPOAYKTa.

[TposBASIFOT FTOTOBHOCTb aJ€KBAaTHO
pearupoBath Ha HYXIIbI APYTHX,
OKa3bIBaTh MOMOIIb U IMOILIMOHAIBEHYIO
MOJIICPIKKY TIApTHEPAM.

Oco3HaHHO U MPOU3BOJILHO CTPOSIT
peueBbIe BHICKAa3bIBaHUS B MTMCHMEHHOM
bopme.

Oco3HaroT Ka4ecTBO U YPOBEHb
YCBOCHHSI.
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[TpungepUBarOTCS MOPATLHO-3THYSCKIX
Y TICUXOJIOTHYECKUX MTPUHIIUITOB
OOIICHHMS M COTPYTHUYECTBA.

UToro

68

8 kiaacc

Yerbipex-
YrOJbHUKH

14

MHOroyrojabHUKH.
[Tapannenorpamm u Tpanenus
[IpsiMoyroapHUK, pOMO,
KBaJpaT

OOBACHSATH, YTO TAKOE JJOMaHas,
MHOTOYTOJIbHUK, €r0 BEPILINHBI,
CME)KHBIE CTOPOHBI, AMAaroHay,
u300paxarb U paclo3HaBaTh
MHOT'OYI'OJIbHUKH Ha YEPTEkKaxX;
MOKa3bIBaTh 3JIEMEHTHI MHOT'O
YroJIbHUKA, €r0 BHYTPEHHIOK U
BHEIIHIOIO 00JacTh; HOpPMyIUPOBAThH
OIpeziesIEHUE BBIITYKIOrO
MHOTOYTOJIbHUKA; U300paxkaTb 1
pacrno3HaBaTh BBITYKJIbIE U HEBBITYKIIbIE
MHOTOYTOJIBHUKU; (HOPMYIUPOBATH U
JI0Ka3bIBaTh YTBEPKICHUS O CyMMeE
YTJI0B BBITYKJIOIO MHOTOYTOJIbHUKA U
CyMME €ro BHEIIHHUX yIJIOB; OOBACHATD,
KaKHe CTOPOHBI (BEPILINHBI)
YeThIPEXYTOJIbHUKA HAa3bIBAIOTCA
IPOTHBOIOJIOKHBIMH; (POPMYIUPOBATH
ornpezeNieHus mapasieJorpaMma,
Tpaneuuu, paBHOOEIPEHHON U
IPsIMOYTOJIbHOW Tpanenui,
MPsIMOYTOJIbHHKA, poM0a, KBapara;
n300paXkaTh U Pacro3HaBaTh 3TU
YeThIPEXYTOJIbHUKH; (POPMYIHPOBATH U
JIOKa3bIBaTh YTBEP:KJIEHHS 00 UX
CBOMCTBAxX M MpPU3HAKaX; pelaTh 3a1auu
Ha BBIYMCIICHUE, 10KA3aTEIbCTBO U
[IOCTPOEHUE, CBA3AHHBIE C STUMH BUIAMU
YeThIPEXYTOJIbHUKOB; OOBSACHTH, KaKne
JIB€ TOYKU HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIIBHO NPSAMOM (TOUKH), B KAKOM
ciy4ae ¢purypa Ha3bIBaeTCs
CUMMETPUYHON OTHOCUTEIILHO NPSMON
(TOYKM) U YTO TAaKOE OCh (LIEHTP)
CUMMETPUU (QUTYPBI; TPUBOIUTH
npuMeps! puryp, 06J1a7ar0MNUX 0CEBOM
(LIeHTpaNbHON) CUMMETPHEH, a TaKXKe
MPUMEPBI OCEBOU U LIEHTPATbHON
CUMMETPUH B OKPYKAIOIIECH HAC
00CTaHOBKE

ITnomann

14

[Tnomaas MHOTOYTOJIbHUKA
Teopema [Iudaropa

OOBSCHATDH, KaK MPOU3BOAUTCS
U3MEpEHHE IO IeH
MHOT'OYTOJIbHUKOB, KaKHe
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MHOTOYTOJILHUKH HA3bIBAIOTCS
PaBHOBEIIMKHUMU U KaKUe
PaBHOCOCTABJIICHHBIMU; ()OPMYITUPOBATH
OCHOBHBIE CBOMCTBA IJIOIAZEH U
BBIBOJIUTH C X TTIOMOIIIBIO ()OPMYJTBI
IJIOMIAEH TIPSIMOYTOJIbHUKA,
napajuieJiorpaMmma, TpeyrojibHHKa,
Tpanenuu; GopMyaupoBaTh U
JOKa3bIBaTh TEOPEMY 00 OTHOIICHUU
IJIOMIAJIEH TPEYTOJLHUKOB, HMEIOITUX 110
paBHOMY yTiTy; (DOPMYIIHPOBATH U
JO0Ka3bIBaTh Teopemy [ludaropa u
00paTHYIO eii; BRIBOJUTH GOPMYITy
I'epona ju1st IuTOIIAAM TPEYTOJIHHUKA;
peuiaTh 3aa4 Ha BEIYMCIICHUE U
JI0KA3aTeJIbCTBO, CBA3AHHEIE C
(dhopMyItaMu TUTOIIAICH U TEOpEeMOit
[Mudaropa

ITopo0HLBIE
TPEYyrojb-
HUKHU

19

[Tpu3naky momoous
[Ipumenenue nogpooust

OOBSACHATH MOHITHE
MPOTOPIIMOHAIIBHOCTH OTPE3KOB;
(hopMyIHpoBaTh OMpEeNIeHUs TOT00HBIX
TPEYroJbHUKOB U K03 PuineHTa
noo6us; GopmMyaHpoBaTh U 10KA3HIBAThH
TEOPEMBI: 00 OTHOIICHHUH TUIOIIAICH
10JI0OHBIX TPEYTOJILHUKOB, O MPU3HAKAX
10100us1 TPEYTOJILHUKOB, O CPEIHEH
JMHHUH TPEYTOJIbHUKA, O IEPECEUCHUH
MeJIMaH TPEYroJbHUKA, O
MPOMOPIIMOHATIEHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;
00BSCHATH, YTO TAKOE METO 000U B
3a/1auax Ha MOCTPOCHUE, U MIPUBOIUTH
IpUMEPBI IPUMEHEHHSI STOTO METO/1a;
00BSCHATH, KAK MOXXHO HCITOJIb30BaTh
CBOMCTBA MMOJOOHBIX TPEYTOJHLHUKOB B
U3MEPUTENbHBIX pab0oTax Ha MECTHOCTH;
00BACHATH, KaK BBECTHU IOHATHE ITOJ00MS
JUTSL IPOU3BOIILHBIX (QUTYD;
dbopmynupoBaTh OnpeaeaeHue u
WLTIOCTPUPOBATH TIOHATHUS CHHYCA,
KOCHHYCa ¥ TaHTE€HCA OCTPOTo yrJia
IPSIMOYTOJILHOTO TPEYTOJIbHUKA;
BBIBOJINTH OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO U
3HAYEHHS CUHYCa, KOCHHYCa U TaHTeHCA
s yrao 30°, 45°, 60°; pemats 3a1a4u,
CBSI3aHHBIE C MTOJJ00MEM TPEYTOTHLHUKOB,
JUUISL BBIYUCIICHHS 3HAYCHU I
TPUTOHOMETPHUCCKHUX (PYHKITHIA
HCIOJIb30BaTh KOMIBIOTEPHBIE
MIPOTPAMMBI
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KacarenrwHas. L[eHTpaanHe n I/ICCHGHOBaTB B3aMMHOC pPaCIIOJIOKCHHUC

BIIHCAHHBIE YTJIbI MPSIMO U OKPY>KHOCTH; (POPMYITUPOBATH
Bnucannas u onucannas onpeJieJIeHUuE KacaTeabHOU K
OKPYXHOCTh OKpPYXHOCTH; GOPMYINPOBATH U

JI0Ka3bIBaTh TEOPEMBI: O CBOICTBE
KacaTeJIbHOM, O IPU3HAKE KacaTeJIbHOM,
00 OTpe3Kax KacaTeJIbHbIX, IPOBEIEHHBIX
U3 OJHON TOYKH; (POpPMYyIUPOBAThH
MIOHATHS LIEHTPAJIBHOTO YIJla U
IpajlyCHON Mepbl 1yTU OKPY>KHOCTH;
(opMyIHpOBATH M TOKA3bIBATH TEOPEMBI:
O BIIMCAaHHOM YTIJI€, O IPOU3BEACHNUN
OTPE3KOB MIEPECEKAIOIIMNXCS XOPL;
(opMyIMpOBATh U 10Ka3bIBaTh TEOPEMBI,
CBSI3aHHBIE C 3aMEUYaTEIIbHBIMU TOUKAMU
TPEYroJibHUKA: O OUCCEKTpUCe yria u,
KaK CJIE/ICTBHE, O [IEPECEUCHUN
OMCCEKTpUC TPEYroJIbHUKA; O
CepeIMHHOM NEPIEHAUKYJIISPE K OTPE3KY
U, KaK CJIEJICTBUE, O IIEPECEUCHUN
OxkpyxHOCTH 17 CEepEeIMHHBIX MEPIEHIUKYISIPOB K
CTOPOHAM TPEYTOJIbHUKA; O IEPECEUEHUU
BBICOT TPEYTOJIbHUKA; ()OPMYJINPOBATH
ONPEACIICHUSI OKPYKHOCTEN, BHUCAHHOU
B MHOT'OYTI'OJIbHUK U ONMCAaHHOH OKOJIO
MHOTOYTOJIbHHUKA; POPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK; 00
OKPY’>KHOCTH, OIIMCAHHON OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
ONMCAHHOTO YEThIPEXYTOJIbHUKA; O
CBOMCTBE YIJIOB BIMCAHHOTO YETHIPEX
YTOJIbHHKA; pelIaTh 3a/1a4y Ha
BBIUHCIICHHE, J0OKA3aTEIbCTBO U
IIOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIHUCAaHHBIMU U OTIMCAHHBIMU
TPEYroJIbHUKAMU U
YeThIPEXYTOJIbHUKAMHU; UCCIIEI0BATh
CBOMCTBA KOH(UTYpaIuii, CBA3aHHBIX C
OKPY’KHOCTBIO, C TIOMOILBIO
KOMIIBIOTEPHBIX POrpaMM

IToBTOpEHME MO TEME Ctpost 10ruueckue Henu paccyKIeHHH.
«UHeTbIpEXYTOIBHUKI. [IpenBocxuIatOT pe3yabTaT U ypOBEHD
[ToBTOpEHME MO TeMe ycBOeHUS (Kakoi Oymer pe3ynbTaT?).
«IImomansy. YMEIoT CllyIaTh U CHbIIATh APYT APYyTa.
IToBTOpEHue. [ToBTOpEHME 10 TEME BoiaBurarot 1 000CHOBBIBAIOT THIIOTESHI,
Pemenne 4 «[TonoOue TpeyronbHUKOB. MpeyUIaraloT CocoObl X MPOBEPKH.
3aja4 OKpY>XKHOCTbHY. Crapsr yueOHyI0 3a/1a4y Ha OCHOBE
[ToBTOpEHME 1O TEME COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U
«[Togobue TpeyroabHUKOB. YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO.
OKpy>KHOCTBY. Pa3BuBaroT yMEHNE HHTETPUPOBATHCS B

IPYIITY CBEPCTHUKOB U CTPOUTH
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MIPOAYKTUBHOE B3aUMOJEHCTBHE CO
CBEpCTHUKAMHU U B3pPOCIIBIMU
CaMOCTOATENBHO CO3JAI0T aITOPUTMBbI
NESITeIbHOCTH IIPU PELIeHUH MpolieM
TBOPYECKOI'0 ¥ IOUCKOBOI'O XapaKTepa.

[ToHMMAIOT BO3MOXKHOCTD Pa3IMYHbIX
TOYEK 3pEHUs, HE COBIAAAIOIINX C
COOCTBEHHOM.

OCo03HaHHO U MPOU3BOJILHO CTPOSIT
peveBbIe BBICKA3bIBAaHUS B YCTHOU U
MMCbMEHHOHU (hopme.

CnnyaroT crioco0 U pe3ysbTar CBOUX
JIIeHCTBHI C 3aJaHHBIM 3TaJIOHOM,
00HapYKUBAIOT OTKJIOHEHUS W OTIINYHS
OT JTaJIOHA.

YMEIOT C TOMOIIBIO BOIIPOCOB JI00BIBATH
HEIOCTAIOIIYI0 HH()OPMAIIHIO.
BriOupatot Haubosee 3ppekTuBHBIC
CIIOCOOBI pelIeHUs 3a/1a4u B
3aBHUCHUMOCTH OT KOHKPETHBIX YCIOBHI.
BHOCSAT KOPPEKTUBEI U JIOTIOJTHCHUS B
croco0 cBouX JIEHCTBUIl B clryyae
pPacxoKIeHUs 3TaJIOHA, PEAIbHOTO
JICICTBHS U €T0 MPOIYKTA.

HTOIro 68
9 kiaace
ITonsiTHEe BekTOpa DopMyIIMpOBATH ONPEICICHUS U
CrokeHne ¥ BEIYUTaHUE WUTIOCTPUPOBATH MTOHATHS BEKTOPA, €T0
BEKTOPOB JUIMHBI, KOJUTMHEAPHBIX U PABHBIX
YMHOKEHUE BEKTOpa Ha BEKTOPOB; MOTUBHUPOBATH BBEJICHHE
YUCIIO. MOHSTHUI U JIEHCTBUM, CBI3aHHBIX C
BekTopsl 8 [IpumeHeHrne BEKTOPOB K BEKTOPaMH, COOTBETCTBYIOIIMMU
pELIEHUIO 3a1a4 IIPUMEPAMH, OTHOCSIIIUMUCS K
(hU3UYECKUM BEKTOPHBIM BETUUNHAM;
IIPUMEHSATH BEKTOPBI U IEVCTBUS HAL
HHUMU IIPU PEIIEHUN TEOMETPUUECKUX
3aja4
Koopaunartsl BekTopa OOBACHATH U WLTIOCTPUPOBATH TTOHSATHUS
[Ipocreiimue 3anauu B MPSAMOYTOJIbHOM CUCTEMBI KOOPJMHAT,
KOOpJMHATAX KOOpJIMHAT TOYKHU ¥ KOOPJANHAT BEKTOPA;
MeTtoa 10 YpaBHEHUS OKPYKHOCTH BBIBOJIMTH Y UCIIOJB30BaTh IPU PELIEHUU
KOOpAMHAT 3a1a4 (OPMYIIbI KOOPAMHAT CEPETUHBI

OTpe3Ka, JUIMHBI BEKTOpa, pacCTOSHUS
MEX1y IByMsl TOUKaMHU, ypaBHEHUS
OKPY’KHOCTH U NPSIMOI
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CooTtHome-
HUS MEXKIY
CTOPOHAMH H
yrjiamu
TPEeYroJjbHH-
Ka.
CkaasipHoe
npousBeje-
HHE BEKTOPOB

11

Cunyc, KOCUHYC, TAHT€HC,
KOTaHTEHC yTia
COOTHOIICHUS] MEXTY
CTOPOHAMH U yriaMu
TPEYroJIbHUKA

CxansipHO€ MPOU3BEICHHE
BEKTOPOB

Pentenue 3anau

DopMyTUpOBaTH U WILTIOCTPUPOBATH
OTIpeJIeJICHUs] CHHYCa, KOCHHYCA,
TaHreHca U KoTaHTreHca yrioB ot 0 1o
180°; BEIBOAUTH OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO U
(dbopMyIIbl PUBEICHUS; GOPMYITHUPOBATH
Y J0Ka3bIBaTh TEOPEMbI CHHYCOB U
KOCHHYCOB, IPUMEHSTh HX TPU PEIICHUH
TPEYTOIBHUKOB; OOBSICHATH, KaK
UCTIOJIB3YIOTCSl TPUTOHOMETPHYCCKUE
(hopMyIIbI B H3MEPUTEITHHBIX padoTax Ha
MECTHOCTH; (POPMYITHPOBATH
OTIpeIeJICHUS YTila MEX/1y BEKTOpaMH U
CKaJIIPHOTO TIPOM3BEICHUSI BEKTOPOB;
BBIBOJIUTH (DOPMYITY CKAISIPHOTO
IPOM3BE/ICHUS Yepe3 KOOPAMHATHI
BEKTOPOB; (hOpMyITUpPOBATH U
000CHOBBIBaTh YTBEPKJIEHUE O
CBOWCTBAX CKAISIPHOTO TIPOHM3BE/ICHUS;
UCIIOJIB30BaTh CKAJISIPHOE MTPOU3BEICHNE
BEKTOPOB IPH PEIICHUHU 337124

Juuna
OKPYKHOCTH
U 10D
Kpyra

12

[IpaBunbHBIE
MHOTOYTOJIbHUKHU
JInHa OKpyXHOCTH U
IJI0aab Kpyra
Pemenne 3agau

DopMyIUpOBaTh ONpeeTieHNE
IPAaBUJIBHOTO MHOTOYTOJIbHHKA;
(hopMyIMpoBaTh U JOKA3bIBATH TEOPEMBI
00 OKPYKHOCTSIX, OTIMCAHHOU OKOJIO
MPaBUJIBHOTO MHOTOYTOJIbHHUKA U
BIIMCAHHOW B HETO; BHIBOJIUTH U
UCIIONIB30BaTh (GOPMYIIBI [T
BBIUMCJICHUSI IJIOLAAN ITPaBUIIBHOTO
MHOT'OYTI'OJIbHUKA, €70 CTOPOHBI U
paguyca BOUCAaHHON OKPYKHOCTH;
pelaTh 3aa4n Ha IOCTPOEHUE
MpaBMWJIbHBIX MHOTOYT'OJIbHUKOB;
OOBSICHATH MOHATHS JUIMHBI OKPYKHOCTH
¥ IJIOLIA/IU KPYTa; BBIBOAUTE (POPMYITbI
JUISL BBIYMCIIEHUS ITUHBI OKPYKHOCTH U
JUIMHBI 1yTH, TUIOIIAAU Kpyra U IUIoaan
KpYroBOT'O CEKTOPa; MPUMEHSTH 3TU
(hopMyIIbI IPH peIIeHUH 3a1a4

JABukenue

[TonsiTvie nBUXKEHUSA
[TapajutenpHBIN IEPEHOC U
IIOBOPOT

OOBACHATD, UTO TAKOE OTOOpaKEHUE
TIJIOCKOCTH Ha ce0s U B KAKOM CiTy4ae
OHO Ha3bIBACTCS JBH)KEHUEM IJIOCKOCTH;
O00BACHATH, YTO TAKOE OCEBas
CUMMETpHUS1, IEHTpaJIbHAsi CUMMETPHS,
MapajuieIbHbIN TIEPEHOC U TTIOBOPOT;
000CHOBBIBATh, UTO 3TU OTOOPAKEHUS
IUTOCKOCTH Ha CeO0s SIBISAIOTCS
JBIDKEHUSMH; OOBSCHATH, KAKOBA CBS3b
MEXy IBIDKCHHUSIMU U HAJIOKEHUSIMU,
WJUTIOCTPUPOBATH OCHOBHBIE BU/IbI
NIBIOKEHHUH, B TOM YHCIIE C TTOMOIIBIO
KOMITHIOTEPHBIX ITPOTpamMM
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HavaabHble

CBeJleHNs U3

Crepeomer-
puu

MHororpanHuKu
Tena 1 MOBEpXHOCTH
BpallleHus

OOBACHATH, UYTO TAKOE MHOTOTPAHHUK,
ero rpanu, pédpa, BepIIMHbI, TUarOHaJH,
KaKOH MHOTOTPaHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKO€ N-yrojbHas
pu3Ma, €€ OCHOBaHUs, OOKOBbIE TPAHU U
OO0KOBBIC pEOpa, KaKas Mpu3Ma
Ha3bIBACTCS MPSIMOU U KaKasi HAKJIOHHOM,
YTO TaKOE BBHICOTA MIPU3MBI, KaKas
MpHU3Ma Ha3bIBAETCS MapalIeIIeUIIeIOM
U KaKo# mapaJuiesienure]] Ha3blBaeTcs
MPSIMOYTOJIBHBIM; (POPMYIMPOBATH U
000CHOBBIBaTh YTBEPKJICHUS O CBONCTBE
JIMaroHajei napajieienurena u o
KBaJlpaTe JUaroHajld MpsiMOyroJIbHOTO
napaiesienunesia; O0ObACHATh, YTO TAKOE
00bEM MHOTOTpaHHUKA; BBIBOJUTS (C
noMo1sio npuHIuna KaBansepn)
bopmyiy 00bEMa PSIMOYTOJIEHOTO
napasuienenunena; O0bsACHATh, KaKOi
MHOTOTPAaHHHUK Ha3bIBACTCS TTUPAMHJION,
YTO TaKO€ OCHOBAaHME, BEPILMHA,
OOKOBBIE TpaHu, OOKOBBIE pEOpa u
BBICOTA MUPAMUJIbI, KaKas MUpamMuaa
Ha3bIBACTCS MMPABIIILHOMN, YTO TaKOE
anodema mpaBWIbHON MHPaAMUJIBbI,
IPUBOAUTH POPMYITy 00bEMA MUPAMU/IBL;
OOBSCHSATH, KAKOE TEJI0 HA3bIBACTCS
IIJIMHAPOM, YTO TAKOE€ €r0 OCh, BBICOTA,
OCHOBaHUs, pagnyc, O0koBas
MMOBEPXHOCTh, 00pa3yroIne, pa3BépTka
OOKOBO OBEPXHOCTH, KAKUMHU
(hopMyIaMu BEIPAKAIOTCS 00BEM |
IUI0IAAb OOKOBOM MOBEPXHOCTH
HUITUHIPA; OOBSICHATDH, KAKOE TEJIO
Ha3bIBAETCsI KOHYCOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBAHHE, OOKOBAas
IIOBEPXHOCTH, 00pa3ymolue, pa3BépTKa
OOKOBOI MOBEPXHOCTH, KAKUMH
(opMyIaMu BeIpaKaroTCs 00bEM KOHYycCa
Y TUTOIIA/Ib OOKOBOW TOBEPXHOCTH;
OOBSICHATH, KaKasi IOBEPXHOCTb
Ha3bIBaeTCs chepoii) U Kakoe TeJo
Ha3bIBAETCS 1IAPOM, YTO TAKOE pajnyc 1
nuametp cdepsl (1apa), KaKUMH
(opMyIaMu BeIpakaroTcsi 00bEM Iapa u
Iomazb chepsl; H300paxars U
pacrio3HaBaTh Ha pUCYHKaX MPHU3MY,
napaiesienune 1, MMpamMuIy, MAIHHID,
KOHYC, II1ap

00 akcuomax
IJIAHUMET-
puu

OCHOBHBIE aKCUOMBI
TUTAHUMETPUHI

CTposT IOrMYecKre HENnu pacCyKICHUM.
[IpenBocxuIatOT pe3yabTaT U ypOBEHD
ycBO€HHUS (Kakoi OyzeT pe3ynbTaT?).
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YMEIOT CIIyIlIaTh U CIBILATh IPYT APYTa.
BeiBuraror 1 000CHOBBIBAIOT TMIIOTE3BI,
MpeUIaraloT CocoObl X MPOBEPKH.
CraBsaT yueOHYIO 3a7jauy Ha OCHOBE
COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U
YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO.
Pa3BuBalOT yMeHUE MHTETPUPOBATHCS B
IpyIIy CBEPCTHUKOB U CTPOUTH
IIPOAYKTHUBHOE B3aUMOJEHCTBHE CO
CBEpCTHUKAMHU U B3pPOCIIBIMU

BubI TPEYTroabHUKOB.
3amMeuarenpHble TUHIA U
TOYKH TPEYrOJbHUKA

CaMOCTOATENBHO CO3AAIOT AITOPUTMBI
JeSITeIbHOCTH MIPU PELICHUU polieM
TBOPYECKOI'0 ¥ IIOUCKOBOI'0 XapaKTepa.

Tpuronomerpuueckue IToHMMarOT BO3MOKHOCTb Pa3IMYHbIX
(GyHKLIHHU OCTPOro yria TOYEK 3pPEHHUs, HE COBNAJAIONIUX C
IPSIMOYTOJIBHOT'O COOCTBEHHOM.
IToBTOpEHHUE.
Pemenme TPEyroJbHUKA. OCO3HaHHO U MPOU3BOJIBHO CTPOSIT
9 Buipl 4eThIpexXyroyibHUKOB. peueBble BbICKa3bIBaHUS B YCTHOW U
ata CBolicTBa U IPU3HAKHU. NUCbMEHHOMU (opMe.
KoopaunatHbiii 1 BekTOpHBIH | Ciim4aroT crnoco0 U pe3ynbTaT CBOUX
METO/IbI pelleHus 3a/1a4 NeUCTBUH C 3aJJaHHBIM 3TAJIOHOM,
00HapyXUBAOT OTKJIOHEHUS U OTJINYMS
OT 3TaJOHAa.
YMEIT ¢ TOMOIIBIO BOTIPOCOB JOOBIBATH
HEJIOCTAIOUIYI0 HH(POPMALIUIO.
UTOoro 66
TemaTuuyeckuii naH / kjaacca
Ne HaumeHoBaHue pa3nenoB 1 TeM VYuebusie| KoHTposbHbIE
paszena u 4acsl paboThI
TEM
1 HavanpHble reOMETpUYECKHE CBEACHUS 10 1
2 TpeyronbHUKH 17 1
3 ITapasienpHble IpsiMbIe 13 1
4 CooTHoOIIEHNS MEXy CTOPOHAMU U YIIIaMu 13 2
TPEYrOJIbHUKA
5 [ToBTOpenue. Pemenue 3anay 10
Wroro: 68 5

TemaTnyeckuii niian 8 kjaacca
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Ne HaumenoBanue pas3zneios u teM VYuebusie| KoHTpoibHbIe
pasnena u Yachl paboTsl
TeM
1 YeThIpeXxyroJbHUKN 14 1
2 ITnomane 14 1
3 [Too6HBIE TPEYTOILHUKH 19 2
4 OKpY>XHOCTb 17 1
S) [ToBTOpenue. Pemenue 3anau 4
Uroro: 68 5
TemaTuueckuii nian 9 kjiacca
No HanmenoBanue pa3zienoB u Tem VYuebnsie| KonTponsHbie
paszena u qachl paboThI
TeM
1 Bexrops! 8
2 MeTto1 KOOpAUHAT 10 1
3 COOTHOIICHUS MEXTY CTOPOHAMU H YTIIaMU 1
TpeyrojpHuKka. CKanspHOe MpOU3BeIeHUE 11
BEKTOPOB
4 JlivHa OKPY>KHOCTH M IIJIOUIA/Ib Kpyra 12 1
5 JBmxeHue 8 1
6 HavanbsHbie cBeieHUs U3 8
CrepeomeTpuu
7 006 akcroMax MJIaHUMETPUU 2
8 [ToBTOpenue. Pemenue 3amau 9
HWroro: 68 4
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