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ITOSACHUTEJ/IbHASA 3AITNCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pasfiesioB IIKOJBHOW MaTeMaTHKH,
MO CBOeH 11ebi0 00eCITeunTh W3yueHHe CBOMCTB M pa3MepoB (UTyp, HX
OTHOLLIEHWHA U B3aWMHOE pacCIoJiIOKeHue, OMNUpaeTcsi Ha  JIOTUYECKYHO,
Jl0Ka3areyibHyI0 JMHUIO. LIeHHOCTh M3yueHHss reOMeTpUM Ha YPOBHE OCHOBHOIO
ob1iero obpa3oBaHUs 3aK/IOYAeTCsl B TOM, UTO OOYUAIOIIUICSA YUUTCS TIPOBOJUTD
Jl0Ka3aTe/IbHbIe PAaCCY’K[eHHs], CTDOUTh JIOTUYeCKWe YMO3aK/TFOUeHHs], JOKa3bIBaTh
VICTUHHbIE YTBEP)XJEHUS M CTPOUTb KOHTPIIPUMEPBHI K JIOXKHBIM, IIPOBOJUTH
pacCy>X/ieHusi «OT TPOTUBHOTO», OT/JWYaTh CBOMCTBA OT MPU3HAKOB,
dopmynpoBate oOpaTHbie yTBep)KAeHusi. Ocoboe 3HaueHUe [OKa3aTe/ibHast
JTUHUS UMeeT AJis yTyOIEHHOTO U3yueHHsl MaTeMaTUKH.

Llesnbr0 M3yueHrst reOMeTpUU SIBJISIETCS UCTIO/Ib30BaHMe eé KaK MHCTPyMeHTa
TP pelleHUH KaK MaTeMaTU4eCKUX, TaK M MPaKTUUeCKUX 3a/jay, BCTPeYaroLuxcs
B peanbHOM >ku3HM. OOyuaromuiics JO/DKeH  HAayUWMThCS  OTIpeJesisTh
reoMeTpuyeckyro (Urypy, OMNMUCHIBaTh CJIOBAMM UEPTEX WM PUCYHOK, HAUTH
TJIOIIalb  3eMeJbHOIO0  yuacTKa, pacCUMThiBaTh  HEOOXOAUMYK  [JIUHY
OTITOBOJIOKOHHOTO Kabesnst wiu Tpebyemble pa3Mepbl rapaka /s aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BbIUWC/IWTE/IbHAS JIMHUS B U3YYEeHUM TeOMeTpUH.
[Tpu pelieHry 3a7jau MPAKTHUUECKOTO XapaKTepa OOyYaroIUiiCs YUWUTCS CTPOUTH
MareMaTH4YeCcKrhe MOJENU  peajibHbIX JKA3HEHHBIX CUTyaluW, IIPOBOJUTH
BBIYMCJIEHUS U OL|€EHMBATh a/|leKBaTHOCTD [MOTYUYEHHOT 0 pe3yJ/ibTara.

Oco6eHHOCTh YueOHOTO Kypca yriy0/EHHOTO U3yUeHUsI TeOMeTPUUA COCTOUT
B TOM, UTO 0Oyuaroiijrecsi He MPOCTO 3HAKOMSITCS C OTpe/le/IEHHBIMU TIOHATHSMHY, a
yBepeHHO OBajieBatoT UMU. CylleCTBYHOIIMe TeMbl TIporpaMMbl 6a30Boro Kypca
reoMeTpUM M3y4JaroTcsi Ha Oosiee ryiybOKOM ypOBHe, a 0Oydarolirecs mpuobpeTaroT
yMeHMs, TIOMOrarollde WM YBEPEHHO IPUMEHSITb CBOU 3HaHWsS He TOJIbKO B
MaTeMaTHKe, HO U B CMe)KHbIX MpeJMeTax, Mpexze Bcero (pusrke u UHGOpMaTuke,
a TakXe I0JIb30BaTbCsl TOJYUeHHbIMU 3HAHUSIMUA TPU PELIeHUM TPAKTUUeCKUX
3a/1au.

CornacHo yuebGHOMY TIulaHy B 7-9 Kjaccax wu3ydaercsl YriyOaéHHBIM
yueOHbIN Kypc «['eoMeTpusi», KOTOPbIN BK/IFOUaeT C/IeAyIolrie OCHOBHbIE pa3/iebl
copgepkanus: «Hauvama  reomerpun», «TpeyrosbHuUKW», «OKPYXHOCTbY,
«YeThIpéxyrompHUKN», «[Tomobue», «D1eMeHTbl TPUrOHOMeTpUM», «[1nomaamn», a
TaKke «MeToJ KoopauHaT», «BeKTopbl», «IIpeobpa3oBaHUs MJIOCKOCTH».

Ha u3yuenue yueGHOro Kypca «I'eomeTpusi» 0TBOAUTCS 374 daca: B 7 KJacce
— 102 yacoB (3 yaca B HeJient0), B 8 kyacce — 136 yaca (4 yaca B HeJle/it0), B 9
Knacce — 136 yaca (4 yaca B Hejie/li0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Hauana reomerpuu

Wcropusi BO3HUMKHOBEHUsST U pa3BuUTHA reoMeTpuu. HauasbHble TIOHATUSA
reomeTpud. Touka, TIpsMasi, OTpe30K, ayu. [loHsaThe 006 akcuome, Teopeme,
[l0Ka3aTesbCTBe, Orpe/e/leHUN.

B3auMHoe pacriosiokeHue TOYeK Ha MNpsiMou. V3mepeHuwe J/IMHBI OTpe3Ka,
paccTosiHie MeXXy TOUKaMU.

[Tonyriockocte U yros. Buabl yrjos. l3mepeHue BeMYMH YIJIOB.
BeptukanbHble 1 cMexkHble yribl. [laparnienbHble ¥ nepreHuKYJ/ISspHbIe IPSMBbIe.
Paccrosinve ot Touku 0 psiMoit. buccekrpuca yria.

Jlomanas. Bugpl iomanbix. [InvHa somaHor. MHoroyroibHUkU. [leprumeTp
MHOTI'OyT0JIbHUKA. [IoHATHE O BBIMYK/IBbIX U HEBBITYK/IbIX MHOTOYT'OJ/IbHUKAX.

[lepBrYHBbIE TIpeACTaBIeHUS] O paBeHCTBe (Uryp, WX pacroJiOKeHUH,
CUMMETpPHHU.

[TpocTetime nocTpoeHusi. UTHCTpyMeHTHI 1Jis1 U3MEPEHUU U TOCTPOEHUM.

TpeyroibHUKHA

Buzbl TpeyrosbHMKOB: OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE,
paBHOOeZpeHHbIe, PABHOCTOPOHHHWe. MeauaHa, OuccekTpuca U BbICOTA
TpeyroJibHUKa.

PaBeHcTBO TpeyronbHUKOB. IlepBbli M BTOpOM TNPU3HAKKM paBEHCTBA
TpeyroibHUKOB. PaBHOOe/lpeHHbIe TpPeyrobHUKM U HUX CBOMCTBa. [Ipu3HaK
paBHOOEIPEHHOT0 TPeyTro/ibHUKA. TpeTHii MpHU3HaK paBeHCTBA TPEYTO/IbHUKOB.

CooTHOLLIeHUs1 MeXJy CTOPOHaMU U yrjlamu TpeyrojibHuka. HepaBeHCTBO
TpPeyrosbHUKa. HepaBeHCTBO O J/IMHEe TOMaHOM.

CuMmMmeTpuuHble Qurypel. OCHOBHbIE CBOMCTBA OCEBOM CUMMETDUH.
[Iprimepbl CUMMETPHH B OKPY»KarolljeM MUDE.

ITapannenbHbie npsambie. CyMMa yrjioB MHOIOYr0JIbHUKA

[TapannenbHOCTE MPSIMBIX, UICTOPUYECKHUE CBeJeHUs O TocTynare EBkivga u
o ponu JlobGaueBCKOTO B OTKPBITUM HEeBKIWAO0BOW reomeTpuu. CBoiCTBa U
TPU3HAKW Mapasule/ibHbIX MpsAMbiX. CymMMa yrjiOB TpeyroJjibHUKa. BHellHue yriibl
TpeyroyibHMka. CyMMa BHYTPEHHUX YIJIOB MHOIOYTOJIbHUKA U CyMMa BHELIHUX
YIJIOB BBIITYK/IOTO MHOTOYT'OJIbHHUKA.

IIpsAMOyro/ibHbIe TPeyroJIbHUKH

IIpy3Haky paBeHCTBa TPSMOYTOJIbHBIX TPEYTrOJIbHUKOB. IleprieHAuKy/Isap U
Hak/0HHasi. CBOKMCTBO MeiMaHbl NPSIMOYTOIBHOTO TPEYroIbHUKA, MPOBEIEHHOU K
rurnoTenyse. [IpsMoyro/ibHBIM TPEeyTro/bHUK C yryioM B 30°.

OKpYXHOCTH



[ToHATHS OKPY’KHOCTM U Kpyra. DJIEeMEHThl OKPY)KHOCTU W Kpyra: LIeHTp,
pajuyc, JuameTp, XopJa, X CBOMCTBAa. B3avMHOe pacriosiokeHre OKPY>KHOCTU U
npsiMou. KacarenbHasi U ceKyllasg K OKPY>XHOCTH. OKpPY>XKHOCTb, BITMCaHHasi B
yros. [IpocTenirie MocTpoeHus C TOMOLLBIO LUPKYJISL ¥ IMHEUKH.

I'eomeTprueckue Mecra TOUeK

[Tonsatvie 0 reomeTpuyeckoM MecTe Touek. [IprmMepsl reoMeTpUYecKUX MeCT
TOUEeK Ha MJIOCKOCTU. brccekTpuca yria v cepeIMHHbIN MepreHANKY ISP K OTPe3KY
KaK reoMeTpuyeckue mecrta ToueK. OrnvcaHHas OKDPY)XKHOCTb TPEeYroJIbHUKa, eé
LeHTp. MeToz reomeTprueCKUX MeCT TOUeK IPY pellleHWU reOMeTpUUYeCKUX 3ajad.

ITocTpoeHus ¢ NOMOLIBIO IMPKYJ/ISl U IMHEUKHU

Wcropuueckue cBefieHusi. OOOCHOBaHHMSI TIPOCTEMINMX MOCTPOEHUM, 3Tarbl
3a/lauM Ha MIOCTPOEHMUs], pellieHre 3a/jau Ha ITOCTPOeHre LMPKYJIeM U JIMHEUKOU.

8 KV/IACC

YeTbIPEXYyro/IbHUKHU

[TapannenorpamMm, ero TpU3HAaKW M CBOWCTBa. [IpsSIMOYronbHUK, poOMO,
KBaZIpaT, MX IIPU3HAKW M CBOMCTBa. Tpamerusi. PaBHOOeapeHHast Tpamerus, eé
CBOWCTBA U pu3HakKu. IIpsiMoyronwsHas Tpanenus. CpeaHsis JIUHUS TPareLyu.

Cpepnsisi IMHUS TPeYroabHUKA. MeToj yABOeHUs] Me[uaHbl TPeyroJbHUKA.
Teopema o nmepeceueHUU MeJjiaH TPEYTOIbHUKA.

Teopema @asieca, TeopeMa O MPOIOPLMOHA/IBHBIX OTpe3Kax. Teopema
BapuHboHa /1151 TPOM3BOIBHOIO YeThIPEXYTO/IbHUKA.

[leHTpa/IbHO-CUMMeTPUYHbIEe (PUTYPHI.

ITogo0ue

[Tomobue TpeyrosbHUKOB, Ko3(duimenT nofobus. I[IpusHaku mog00us
TPeyro/JbHUKOB. I[IprMeHeHWe TmO00Us TpU peIleHur TeOMeTPUYEeCKHUX M
MpaKTUUYeCKHX 3a7au.

ITnomaap

[Tonsitrue o miomagu. CBolcTBa IUIONIQJleli TeoMeTpuuecKux Quryp.
[Tpocretiiiie ¢popMybl /s TIJIOMIAM TPEYTOMbHUKA, ITapasuie/iorpaMmMa, pomba u
Tpaneruu. [Lnomaau nmomso6HbIX dhuryp. OTHoIIeHMe TI/I01ajieli TPeyTrobHUKOB.

Teopema ITudaropa

Teopema [Iludaropa. IlpumeHeHue Teopembl Iludaropa npu pelieHUU
MpaKTUUYeCKHX 3azau.

JJ/ieMeHTbl TPUTOHOMeTPUH

CUHYC, KOCHMHYC, TaHT€HC W KOTaHIeHC OCTPOro yrja MNpsMOYroJbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue @yHkiuu yriaoB B 30° 45° u 60°
[TporiopuioHanbHBIE OTPE3KU B TIPSIMOYTO/TIbHOM TPEYTO/TbHUKE.

Yrbl ¥ UeThIPEXYr0/IbHUKH, CBSI3aHHbIE C OKPY>XHOCTBIO



BrvcaHHble U LieHTpajbHble YIJ/Ibl, YTOJ MEXAY KacaTe/JbHOW W XOpJOM.
Yriel Mexay XxopJaMd W CeKylquMu. BrucaHHble W OMNMCAHHbIE OKPY>KHOCTU
TPEyrojibHUKa W YeTbIpEXyroibHUKW. CBOWCTBA M TMPU3HAKM BIIMCAHHOTO
yeThIpEXYro/ibHMKa. B3auMHOe pacrosiokeHue JByX OKpykHocTei. Kacanue
oKpy>kHocTel. OO1ue KacarenbHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

PeiieHnie TpeyrojibHUKOB

Cunyc, KocuHyc, TaHreHc yriao or 0° po 180°. OcHoBHOe
TPUTOHOMETPUUECKOe  TOXKJEeCTBO. ®opMyJsibl  TIPUBEJEHUS. Perenue
TPeyrojbHUKOB. TeopemMa KOCHMHYCOB UM TeopemMa CHHYCOB. PerneHue
TpaKTUUYeCKHX 3a/lau C UCI0J/Ib30BAHMEM TeOpeMbl KOCUHYCOB U TeOPEMbI CUHYCOB.
Pelienne 3ajau reoMeTpUUeCKOM ONTUKU.

TpuroHomerpruueckue dbopMmynbl s TUIOLIAAM  TPEYrOJIbHUKA,
napasijiefiorpaMma, pom0Oa, Tpameruu. ®opmyna ['epoHa. Popmyna TUIOIAAM
BBIMTYKJ/IOT'O UeThIPEXYTO/IbHUKA.

ITogoOue TPeyro/IbHUKOB

Xopael ¥ TI00OHBIE TPeyroMbHUKKM B  OKPY)KHOCTH. Teopema o
TIPOU3BEIeHUM OTPE3KOB XOp[l, TeOpeMbl O TPOU3BeJeHUM OTPe3KOB CEeKYILHX,
TeopemMa O KBajjpaTe Kacare/bHOW. [IpuMeHeHUe MpU pelleHrud TeoMeTpPUYeCcKUX
3agau. Teopembl UeBbl U MeHenas. [IoHATHe 0 TOMOTETUM.

Metoj KoopauHAT

YpaBHeHHe TIPSMOM Ha TUIOCKOCTH. YTJ/IOBOW Ko3(pduiimeHT U cBOOOAHBIN
yjieH, WX TeoMeTpUYeCKUid CMbIC/A. [lapanielbHOCTb W TeprieHIUKYISIPHOCTD
TIPSIMBIX (Yepe3 yryioBoi Ko3hdULIUEHT).

YpaBHeHHe OKpPY>XHOCTH. HaxokzeHue TriepeceueHUMM OKPY>XXHOCTEM U
NpsIMBIX B KOoopAuHarax. @opMy/ia pacCTOSHUS OT TOYKU A0 NpsAMOu. [lnomazab
rapasieiorpaMMa B KOOpZMHATaX, TIOHATHE 00 OpUeHTHMPOBAaHHOM TUIOLA/IH.
[IprMeHeHMe MeTO/la KOODAUHAT B NMPaKTUKO-OPUEHTUPOBAHHBIX T€OMEeTPUYEeCKHUX
3a/1auax.

BekTopsbIl

Bektopel Ha miockoctd. CrioKeHWe U BbIUUTaHUE BEKTOPOB — TIpaBWJIa
TpPeyro/jbHYKA U IapasulesiorpaMMma. Y MHOXKeHHe BeKTopa Ha urciio. KoopauHatsl
BekTOpa. C/i0)keHHWe ¥ BbIUMTAaHME BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUC/I0 B
KoopvHatax. [I[puMeHeHHe BEKTOPOB B (PU3KMKe, LIEHTP Macc.

[Monstve o 6a3uce (Ha IMJIOCKOCTH). Pa3no)keHusi BEKTOPOB Mo 0a3wucy.
CkansipHoe TIpOU3Be/leHHe BEKTOPOB, reOMeTPUUYeCKUM CMBICT M BbIpaXK€HHE B
JeKapTOBbIX KoopAuHaTaX. JuCTpUOYTMBHOCTb CKAISIPHOTO  TIPOW3BE/IeHUSI.
CkansipHoe mpou3BefleHWe U TpoelupoBaHue. [IpyMeHeHMe CKa/ISIpHOTO



TpoM3Be/leHUsI BEeKTOPOB Uil  HaxOXAeHus [JAMH U YIJoB. PeleHue
reoMeTpUUeCKUX 3a7au C IOMOLLBIO CKa/IIPHOrO TIPOU3BejeHUs.

JI/IMHa OKPY)XHOCTH M IVIOLIaAL Kpyra

IlpaBuibHBIE MHOrOYrOJILHUKU. [IMHa  OKpy)XHOCTW. I'pasycHas u
paZiaHHasi Mepa yrja, BbIUMC/IEHWe JIMH AOyT OKpy>XKHocTeHw. Ilnomans kpyra,
ceKTopa, cermeHTa. Victoprueckue cBefieHusi 00 M3MepeHUU JJTMHbI OKPY>KHOCTH U
IJIOIav Kpyra.

JBIKeHHUA IJI0CKOCTH

LlenTpanbHasi cumMmeTpusi. LleHTpa/sibHO-cUMMeTpuYHbie (urypbl. [ToBOpOT.
OceBasi cummetpusi. OUrypel, CUMMETPUYHbIE OTHOCHUTE/IbBHO HEKOTOPOM OCH.
[TapannenbHbIN MepeHoc.

[Tonsitve [BWXKeHWs W ero cBoucTBa. PaBeHcTBO (uryp. IlposiBnenus
CUMMETpPUU B TIpUPOZE, >KUBOIIMCH, CKYJBIIType, apxuTekrype. Kommnosunuu
JBIKeHWH (mpocTelilnuve npuMepsl). [IprMeHeHre B reoOMeTpUUECKUX 3a/lauax.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «(I'EOMETPHSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE Ppe3yabTaTbl OCBOEHUSI TMPOrpaMMbl [0 MaTeMaTHKe
XapaKTepU3yrTCsl B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

MpOSIBJIEGHWEM UWHTepeca K TIPOIVIOMY W  HACTOSIIEMY POCCUMCKOU
MaTeMaTUKH{, LIEHHOCTHbIM  OTHOIIEHWeM K  JIOCTM)KEHUSIM  POCCHUCKUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTHMUyeCKOM IIKO/bI, K MCIMOIb30BaHUI 3THUX
JOCTW)KEHUW B IPYTMX HayKaXxX U MPUKJIaJHbIX chepax;

2) rpa)kIaHCKOro ¥ IYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTeN TpaXkJlaHWHa U peasii3alidd ero
rpaB, TMpeJ/CTaB/ieHheM O MaTeMaTU4eCKUX OCHOBax (yHKLUMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYD, SIBJIEHUM, MpOLielyp TPakJaHCKOTo obiijecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO 3TUUECKHX TTPO0/IeM, CBSI3aHHBIX
C TIpaKTUYeCKMM TNpPUMEHEeHWeM [JOCTWKEHUW HayKu, OCO3HAaHUEM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TIPUHLUIIOB B [IesiTe/TIbHOCTA YYEHOT0;

3) TPyAOBOro BOCIIUTAHMS:

yCTaHOBKOM Ha aKTHMBHOE YydacTHWe B pelleHUM TMPaKTUYeCKUuX 3a/au
MaTeMaTU4YeCKOM HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTU MaTeMaTHU4YeCKOro
obOpa3oBaHUs Ha TIPOTSDKEHWM BCEM JKU3HM [T YCITEeIIHOW MpodeCcCroHaIbHOM
JesiTe/IbHOCTU M pa3BUTHEM He0oOXOJWMBbIX YMeHHM, OCO3HaHHBIM BbIOOpOM U
MOCTPOeHNEeM WHWBU/Iya/IbHOM TPaeKTOpPUM 00pa30BaHusl U KU3HEHHBIX TIJIaHOB C
YUETOM JTMUHBIX UHTEPECOB U 00I1leCTBEHHBIX TTOTPEOHOCTEH;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

CIOCOOHOCTBIO K  IMOLIMOHA/IBHOMY M 3CTeTUYECKOMY  BOCITPUSITUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajiau, peIlleHUM, pacCy>KIeHUW, YMEeHUI0 BUJIETh
MaTeMaTH4eCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTell HAYYHOr0 NMO3HAHUSA:

OpveHTaled B [|eATeTbHOCTU Ha COBPEMEHHYI CHUCTeMYy HayUHbIX
TIpe/ICTaB/eHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeIOBeKa, TTPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKd Kak Chepbl ueoBeueCKOM
JesiTe/TbHOCTU, ITalloB €€ pa3BUTHSI U 3HAUMMOCTH /I Pa3BUTUS LIMBU/IM3ALUY,
OBJIa/IeHMeM SI3bIKOM MaTeMaTHKW M MaTeMaTH4YeCKOM Ky/IbTYpOM KakK CpeCTBOM
T03HaHUsI MUpPa, OB/IaZileHeM HaBbIKaMH MCC/IeloBaTeIbCKOU [1eTe/IbHOCTY;

6) ¢usnueckoro BocnutaHusi, (GopMUPOBaHHSA KYJbTYPbl 3/I0POBbS M
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:



TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUuecKrhe 3HaHUsI B HHTepecax CBOEro
3I0pOBbS, Be/leHWs  3/0poBoro oOpa3a JKuW3HM  (3[0pOBOe  TIMTaHHe,
cbamaHCUpOBaHHbIM peXUM 3aHITUM U OTAbIXa, peryJssipHas u3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKAa pequieKCUU, MNPU3HAHUEM CBOEro
ITpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa JPyroro 4ejioBeKa;

7) 3K0J/IOTHYEeCKOT0 BOCIIUTAHMS:

OpUeHTalMel Ha MpYMeHeHre MaTeMaTUUeCKUX 3HaHUMW Jjis1 pellleHus 3a/au
B 00/1aCTM COXPAHHOCTH OKPY’Karollle cpeibl, TIJITAHUPOBAHMS TIOCTYIIKOB U
OLIEHKM MX BO3MOXXHBIX T1OC/e[CTBUM [Ji1 OKpYy»Kalolllel cpejibl, OCO3HaHHEM
r7100a/IbHOTO XapaKTepa 3KOJIOTUUeCKUX ITPO0/IeM U MyTeld UX peleHus;

8) ajanTanuy K U3MEHAIUMCA YC/JI0BUAM COLMA/IbHON U MPHUPOJAHOU
cpe/bl:

TOTOBHOCTBIO K JeliICTBUSIM B YC/IOBUSIX HeOIpeAe/IéHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOeli KOMITETEeHTHOCTH uepe3 MpaKTUUecKyto JesTe/IbHOCTb, B TOM UHC/ie
yMeHHe YUUThCSA y [APYTHX JtOofield, TpuobpeTaTh B COBMECTHOW [leTeTbHOCTH
HOBbI€ 3HAHUS1, HABbIKM U KOMIETEHL[UU U3 OMbITa IPYTUX;

He0OXOIMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, (DOPMY/IHPOBATH HJEH,
TIOHATHS, TUTOTe3bl 00 00bEeKTaX W SIBJIEHUSX, B TOM UHC/Ie PaHee HEW3BECTHBIX,
OCO3HaBaTh JAePUIUThI COOCTBEHHBIX 3HAHWW Y KOMITETEHTHOCTEM, TJIaHUPOBATh
CBOE€ pa3BuTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIIPUHHUMATD
CTPECCOBYIO CHUTYyal[dl0 KaK BbI30B, TpeOyroluii KOHTPMEpP, KOPPEeKTHPOBATh
TIpMHMMaeMble pellleHuss U JeHMCTBUs, (POpMYJIMpOBaTh W OLIeHWBAaThb PUCKU U
TOC/eICTBYSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ysibTaTe OCBOEHUs MMPOTrPaMMBI 10 MaTeMaTUKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBanus y obyuatoirierocst OyayT copMUpoBaHbI MeTamnpegMeTHbIe
pe3yJIbTarhl, XapaKTepU3yIoIIecs OBJIaJileHHEeM YHUBEpCaIbHBIMU
MO3HABATEe/NbHBIMU  JIEHCTBUSIMH,  YHMBEPCA/JbHBIMA  KOMMYHWKATHBHBIMU
IeHCTBUSIMUA ¥ YHUBEPCATTbHBIMU PETyJ/IITUBHBIMU J€HCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Bba3oBble jioruyeckue iefCTBUS:

BBISIB/ISITh U XapaKTepPH30BaTh CYIeCTBEHHbIE TMPU3HAKUM MaTeMaTHU4YeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHUA MeXAy TOHATUSAMH, (OPMYIMPOBATh
orpejesieHUs MOHATUM, YCTaHAB/IWBAaTh CYLeCTBEHHBIN MPU3HAK KaacCU(UKaLIH,
OCHOBaHWUsI /17151 0000111eHNs U CPaBHEHUsI, KpUTepUHr TIPOBOAUMOI0 aHa/l13a;



BOCTIpMHKMATh,  (OpMy/JMpOBaTb U  MpeoOpa3oBbIBaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpHUllaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCIOBHEIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUUs
B (bakTaX, JAHHBIX, HAOMIO/IEHUSX U YTBEP)KIEHUsIX, TpejjaraTb KpUTepUU MJist
BbISIB/IEHUS] 3aKOHOMEPHOCTe U MPOTUBOPeUNH;

JlelaTb BBIBOZIbI C WCIOJb30BaHWEM 3aKOHOB JIOTHKH, JAeAYKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/IH0UeH!, YMO3aK/IFoueHHi 10 aHa/IoTvu;

pa3buparh [0Ka3aTe/lbCTBA MaTeMaTUYeCKUX YTBepXKAeHuM (TpsiMble U OT
TIPOTUBHOT0), TPOBOJUTh CaMOCTOSATENbHO [OKa3aTelbCTBAa MaTeMaTHUeCKUX
¢dakTOB, BBICTPAMBAThb apryMeHTald0, TIPUBOJUTH MPUMEPbl U KOHTPIPHUMEDHI,
MpUMEHSATb MeTOJ, MaTeMaTH4yeCKOW HWHAYKLUM, O0OOCHOBBIBAaTH COOCTBEHHbIE
paccyx/1eHusl;

BLIOMpATh Croco0 pellleHUss yuyeOHOM 3amaud  (CpaBHHMBATH HECKOJIBKO
BapUaHTOB  pellleHUs, BbIOMpaTh Haubosee TOAXOASIMIMNA C  yUETOM
CaMOCTOSITEJTbHO BblZIe/IeHHBIX KDUTEPHUER).

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUPYHOIMe  [pOTUBOpeure,  TpobsemMy,
CaMOCTOSITeJIbHO yCTaHaB/IMBaTh MCKOMOe M JlaHHOoe, (hOpMHUPOBATb TMIIOTE3y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

MIPOBOIUTHL TI0 CAMOCTOSITEJTbHO COCTABJIEHHOMY II/IaHy SKCIIePUMEHT,
WCC/IejOBaHUe TI0 YCTaHOBJ/IEHWIO 0COOeHHOCTell MaTeMaTHyeckoro OOBeKTa,
3aBUCUMOCTeN 00HeKTOB MeXay CoO0i;

CaMOoCTOsITe/IbHO (hOPMY/IMPOBAaTh 000OIeHHs U BBIBOJBI 10 pe3yJbTaTaM
NpOBeJEHHOTO  HAOMIOZIeHUs], WUCC/eloBaHUs, JKCIIePUMEHTa,  OL[eHWBATh
JIOCTOBEPHOCTh MOTyYeHHbIX Pe3yJ/IbTaTOB, BHIBOAOB 1 0000IIeHUI;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpOL[ecca, a TakXKe BbIJIBUraTh
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISIB/ISITH  HEIOCTaTOYHOCTb U M30BITOUHOCTb MWH(OpPMAIL[UM, [AaHHBIX,
HeOOXOUMBIX [I/Is1 pelleHUs 3a/laul;

BbIOMpAaTh, aHa/JM3UPOBaTh, CUCTEMaTU3UPOBaThb W WHTEPIIPETHPOBATh
MHGOPMAIIUIO PA3/IMUHBIX BUAOB 1 (hOpM TIpe/[CTaBIeHNS;

BbIOMpaTh (Qopmy Tipe[cTaBieHUss UWHGOpPMALMM UM WITHOCTPHUPOBAThH
pelllaemMble 33/jJau CXeMaMH, iMarpaMmMaMu, WHOU rpaukoi U uX KOMOMHALIUSMU;

OLIeHMBaTh HaZlé)KHOCTb MH(OPMALIMK MO0 KPUTEPUSIM, MPeAJIOKeHHBIM WU
cchopMy/IPOBaHHBIM CAMOCTOSTE/THHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-lEﬁHbIe AEﬁCTBHH:



BOCTIPUHUMATh U (DOPMY/IMPOBATh CYKAE€HUs B COOTBETCTBUM C YCJIOBUSIMH U
LenssMU  0OII[eHus], SICHO, TOYHO, TPaMOTHO BbIPa)KaTb CBOID TOUKY 3pEHHs B
YCTHBIX W THUChbMEHHBIX TEKCTax, /laBaTh IMOSICHEHUS TI0 XOAY peIlleHusl 3ajjaud,
KOMMEHTHPOBATh I0/yueHHbIN pe3y/ibTarT;

B Xofie 00Cy>K[jeHUs 3a/laBaTh BOMPOCHI M0 CYIIIECTBY OOCY’KJaemMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, BbICKA3bIBaTh WM, HalleJieHHble Ha TIOUCK
pellleHrs], COTIOCTAaB/IATL CBOU CYXKJEHHSI C CYXKJEHWSMU JPYTHUX Y4YaCTHUKOB
auvasiora, oOHapy)kKMBaThb pa3jvuve U CXOZACTBO TO3ULIMH, B KOPPEKTHOU (opme
cdhopMy/IIpoOBaTh pa3HOT/IACHs], CBOM BO3paKeHMUS;

TIpe/ICTaB/ISTh pe3y/abTaThl PellieHus 3a/lauM, SKCIiepuMeHTa, UCC/iefoBaHus,
MPOeKTa, CaMOCTOSITe/TbHO BbIOMpAaTh (OpMaT BBICTYIUIEHWS C Y4YETOM 3ajiau
Tpe3eHTaly U 0CO0eHHOCTel ayJUTOPUY;

MOHMMAaTh ¥ UCIIO/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHON W WHAWBHAYaTbHON
paboThl TpH pellleHWHd Y4yeOHBIX MaTeMaTH4yecKuX 3ajiay, MPUHUMATh Lefb
COBMECTHOM JieITe/IbHOCTH, TIJIAHMPOBaTh OPraHM3al[UI0 COBMECTHOW paboThl,
pacripefiesiiTh BU/bI pabOT, OroBapuBaThCs, 0OCY>KaTh TPOLIECC U pe3ysbTaT
paboThI, 0000ITIaTE MHEHHST HECKOIBKUX JTHOZIEH;

y4acTBOBaTh B TPyNNoBbIX ¢opMax paboTel (06CyxmeHus, 0OMeH MHEHHH,
«MO3TOBBIe IITYDMbl» W UWHBIE); BBINOJHATL CBOK 4YacTb pabOTBI
KOOD/IMHUPOBaTb CBOW [JEeUCTBUS C [PYT'MMH YieHaMM KOMaH/[bl, OLIeHWUBaTh
KaueCTBO pe3y/7bTaTa M KayeCcTBO CBOero BK/aZla B OOIMi pe3ysbTaT TI0
KpuTepHsiM, chopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
CamoopraHusanus:

BBISIB/ISTh TIPOOJIEMBI /711 PEIleHUs] B >KU3HEHHBIX M YUeOHBIX CHUTYyaIrusX,
OPUEHTUPOBATHCS B Pa3/IMUHBIX MOAXO0AAX MPUHATHS pelleHur (MHAUBU/yalbHOe,
rpyNmnoBoe);

CaMOCTOSITeJTbHO COCTaB/ISITh T/laH, aArOpUTM pelleHus 3ajauu (WM ero
YyacTb), BBIOMpATh CIOCOO PpeIleHdsT C YYETOM MMEIOIIUXCS pPecypcoB M
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBaTh W KOPPEKTHUPOBAaTh BapUAHTHI
pellieHni C y4éTOM HOBOW MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

B/IaJIeTh CIoco0aMM CaMOTIPOBEPKU, CAMOKOHTPOJISI TIPOLiecca W pe3yJbTaTa
pelleHusi MaTeMaTUYeCKOW 3aZjlau, CaMOMOTUBALIUU U peieKCUy;

rpeJiBU/IeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PeIleHWr 3a/jauH,
BHOCUTb KODDEKTHBBI B [IesiTeJIbHOCTh Ha OCHOBe HOBBLIX OOCTOSITENbCTB,
Hal/IeHHbIX OIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;



OLIeHMBAaTb COOTBETCTBUE pe3y/bTaTa [esiTe/IbHOCTH TOCTaB/IeHHON Liesil U
YCJIOBUSIM, OOBSICHSITh IPUUMHBI JOCTHKEHUsI UM HeIOCTY KEHUsI Lie/I, HaXOJUThb
oLIMOKY, ZlaBaTh OL|eHKY MPHUOOPETEHHOMY OTIbITY;

BbIpa)KaTh IMOL[MM TIPU M3yueHUM MareMaThuyeckux 0OBeKTOB U (DaKToB,
[laBaTh SMOLIMOHA/IbHYIO OL|EHKY pelleHus 3a/jauM.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly 00yueHHs B 7 Kjaacce 00yJaromuics ToyurT C/IeYIOIre TIpeIMeTHbIe
pe3y/bTaThl:

Pacrio3HaBaTb U3yuyeHHble TreoMeTpuueckue (Urypbl, OMNpeAensaTh UX
B3alMHOe pacriojioykeHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITIOIHITh
yepTeXXu M0 YCJOBUKO 3a/laud. M3MmepsiTh JIMHEMHblE U YIJIOBble BeJWUYWHBI.
PeraTh 3a71auM Ha BbIUMC/IEHKE [IJIUH OTPEe3KOB U BeJIMYVH YIJIOB.

[enaTe TIPUKUAKY W OLIEHKY JIMHEHWHBIX W YTJIOBBIX BEJIMYUH MPEJMETOB B
peasibHOM >KU3HM, pa3MepOB TPUPOAHBLIX 00BEKTOB. Pa3nuuaTh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BeJINUMHBI.

CTpouTh yepTeXxy K reOMeTpUUeCKrM 3a/iauam.

[Tonp30BaThCA TIpU3HAKAMM paBEHCTBA TPEYrOJbHUKOB, WCIOJIb30BaTh
TIPU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[IpoBoAUTE NOTUYECKUE PACCYKAEeHUsI C WCIO0J/Ib30BaHWEM TeOMeTpUUeCKUX
TeopeM.

[Tonp30BaThCA TpPU3HAKAMM pAaBEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MeJMaHbl, TIPOBEJEHHOM K  TUIIOTEeHy3e  MPSAMOYIOJIbHOTO
TPeyroJibHUKa, B pellieHUY reOMeTpUUeCKUX 3a/au.

OmnpepensiTh MapasuiebHOCTD MPSIMbIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 00pa3yeT
Cc HUMU cekylas. OnpenensaTe MapajiielbHOCTh NPSIMBIX C MOMOLLBIK pPaBeHCTBA
pPacCTOSHUM OT TOYEK OJIHOU MPSIMOM 10 TOUYEK APYrOM TPSIMOM.

Periath 3a/1auM Ha K/leT4aTou Oymare.

[TpoBOANTL BBLIUMCIEHUS W HaXOAWTh UKMC/IOBble U OyKBeHHble 3HAueHUS
JIJIOB B TeOMeTpUUYeCKMX 3ajayax C MCI0JIb30BaHUEM CyMMBbI  YIJIOB
TPEeyrobHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB VYIJIOB, 0Opa30BaHHBLIX [IpU
repeceueHMU JABYX TMapasjie/lbHbIX TIPSIMBIX CeKylleu. PeliaTh MNpakTUuYecKue
3a/lauy Ha HaXOXKJeHue YIJIOB.

Bnagers monsituem reometrpuueckoro mecta Todek (I'MT). Onpepgensitb
OuCCeKTpHUCY yTIJia U cepeJuHHbIN TIepreHJuKYyIsIp K 0Tpe3Ky Kak reoMeTpuueckue
MecTa Touek. [Tonb30BaThCsl MOHATHEM reoMeTpruueckoro Mecta Touek (I'™MT) npu
Jl0Ka3aTeTbCTBe TeOMeTPUUeCKUX YTBEP)KIEHUM U MIPU PELLeHUH 3a/jau.



dopmMyIMpoBaTh OrpejiesieHHsI OKPY)KHOCTH W Kpyra, XOpJbl M AuamMeTpa
OKPY>KHOCTH, YBEPEHHO B/Ia/leTh UX CBOMCTBAMH. ¥ MeTb /10Ka3bIiBaTh U IPUMEHSTh
3TU CBOMCTBA MPU pellieHUH 3a/au.

Briasetb moOHSITMUEM OMUCAHHOW OKOJIO TPeyroJibHUKAa OKPY’KHOCTH, yMeTb
HaXO/IUThb €€ 1eHTp. /loKa3bIiBaTh U MCIOJb30BaTh ()aKThl O TOM, UTO OMCCEKTPHCHI
YIJIOB TpeyrojibHUKa repeceKaroTcss B OJHOW TOUKe, U O TOM, UTO CepeJuHHbIe
TieprieH/IMKYJ/IiSIpbl K CTOPOHaM TPeYTro/ibHHKA MepeceKarTCs B O/JHOM TOUKe.

BriasieTh MOHSITHEM KacaTeJbHOU K OKPY’KHOCTH, MOJIb30BaTbCS TEOPEMOU O
TeprieHAMKY/ISIPHOCTH KacaTe/lbHOW WM paZiiyca, MPOBeIEHHOTO K TOUYKe KaCaHWSI.
[Toka3bIBaTb paBeHCTBO OTPE3KOB KacaTe/bHbIX K OKPY)KHOCTH, MPOBe/IEHHBIX U3
O/IHOW TOYKU, U TMMPUMEHSITh 3TO B PellleHuH TeOMeTPUUeCKHX 3a/iau.

[oka3plBaTb W TMPUMEHSITh TMPOCTEHIIMe TeoMeTpUYecKre HepaBeHCTBa,
TOHUMAaTb UX MPAKTUUYECKUM CMBIC/I.

[TpoBOAUTL OCHOBHBIE TeOMeTpHUUeCKHe TTOCTPOeHUS C TIOMOIIbIO LIUPKYJIS U
JINTHEHKU.

K koHiuy oOyueHuss B 8 kjacce 0OydarlUicsA TOMYYUT CJIeAYIOLHe
ripeJiMeTHbIe Pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIe BU/IbI UeTLIDEXYTOMBHUKOB, HWX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBAMU TPU pelleHWH reoMeTpUUecKux 3ajau. Pas3muyathb
TIPU3HAKW U CBOMCTBA IMapasiesiorpaMmma, poMba U MpsiMoyTo/ibHUKA, [JOKa3bIBaTh
WX U YBePEeHHO MPUMEeHSTh MPU pPellleHUH reOMeTpUUeCcKuX 3a/au.

Wcnonb30BaTh CBOMCTBA TOUKHW TMepeceyeHust MeJvaH TpeyrojbHuKa (LieHTpa
MaccC) B peLleHNH 3aau.

BriageTh noHsiTveM cpefHel JMHWUW TPEYroJibHUKA U TpareLyy, MPUMeHSTh
VWX CBOMCTBA TIpM pelleHUM TreoMeTpUUYecKUxX 3ajau. Vcronb3oBaTh TeopeMy
daneca U TeopeMy O MPOMOPLIMOHA/IBHBIX OTPe3KaX, MPUMEHSTh UX [JIs1 PELLeHUs]
TpaKTUYEeCKUX 3ajau.

Pacrio3HaBaTh 1|€HTPa/JIbHO-CUMMETPUUHbIE (UIYPbl M MCI0JIb30BaTh MX
CBOMCTBA MPU pelleHUH 3a/au.

BriasieTb TOHATHSMHM TOA0OHS TPeyroibHUKOB, Ko3dhduimeHTa momobus,
COOTBETCTBEHHBIX 3/IeMEHTOB T10/J0OHBIX TPeyTrOMBHUKOB. VIMeThb Tipe/icTaB/ieHNe O
rpeoOpa3oBaHu TOA00MS U 0 TOA00HBIX (durypax. Ilosb30BaTbCsl TIPU3HAKAMH
1o100UsT TPEYro/JIbHUKOB TIPH peIleHUd reoMeTpHUeckux 3azau. /lokas3biBaTh W
TIPUMEHSITh OTHOIIIEHUSI TIPOTIOPLIMOHAILHOCTU B MIPSIMOYTO/TbHBIX TPEYTrO/bHUKAX.
[TpuMeHSTD 110100Me B MPaKTUUYEeCKUX 3a/jadax.

BbIBOAUTE ¥  HWCIOMB30BaTh TMpOCTellliie (QopMysbl Jjs  TUIOLAAU
TpeyTo/bHMKA, MapajjiesorpaMma, pomba U Tpanenyy. Berauc/isTh (pa3uuHbIMH
cnocobaMy) TIIOMIAb TPEYroJibHUKA W TUIOMIAAW MHOTOYTOJIBHBIX — (DUTYP
(monb3ysich, The HeoOXOAWMO, KaJbKyJSTOpPOM). 3HATh OTHOIIIEHHE TIIOIaZiei



NMoJo0HBIX (UIYp M TIPUMEHSITb TP pellleHuu 3afau. [IpuMeHsITb To/yueHHbIe
yMeHHUs B NTPaKTUUYeCKUX 3a/javax.

[Tonb3oBaTbcsi Teopemour [ludaropa pAns pelieHUss TeOMeTPUYECKUX U
MpakTUYeCKUX 3afad. CTpOWUTh MaTeMaTHYeCKyr) MOJelb B TMPaKTUYeCKUX
3a/jayax, CaMOCTOSTe/bHO JleJlaTh YepPTEX U HaXOAUTb COOTBETCTBYHOIIME [JIMHBI.

BnageTs MNOHATHMEM BIMCAHHOIO U LIEHTPAJIBHOIO yrja, yIyla MeXAy
KacaTeJbHOM U XOpJOW, OMMCAHHOW W BIMCAHHOM OKPY>KHOCTU TPEYroJIbHUKa U
YeTbIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA TIPU peLlIeHnH 3a/au.

[TpyMeHATb MOJyuyeHHble 3HaHWsI Ha MpPaKTHKe — CTPOUTb MaTeMaThuyecKue
MOJleNy /1151 3a/ja4 peasibHOM )KU3HU Y NPOBOJUTH COOTBETCTBYIOLLME BbIUHC/IEHUS
C TpyUMeHeHHeM TMoJo0usi U TPUrOHOMeTpUH (TO/b3YysCh, TAe HeoOXOAUMO,
KaJIbKYJIATOPOM).

K koHIly 00yueHust B 9 K1acce 00yUaromyics MOMyIUT C/IeAyIOIINe TIpeJMeTHbIe
pe3y/bTaThl:

3HaTh TPUrOHOMETpUUeckue (PYHKLMHA OCTPbIX YIJIOB, YyMeTh HAXOAUThb C UX
TOMOLL[bI0  pa3/IduHble 3/IeEMEHThI TPSIMOYTOJIbHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIbHBIX TPEYTO/IbHUKOB» ). HaxoAuTh (C MOMOIIBI0 KalbKYJ/IATOPa) AJIUHbI
Y YTJIbI 7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl (POpMyJsiaMU MpHBeIeHUs] U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM [JI1 HAXOXK[EHWS COOTHOLIeHWM MeXAy TPUTrOHOMEeTPUYECKUMU
BeJIMUMHAMU.

JJokasbiBaTb TEOpeEMY CUHYCOB M TeOpeMy KOCUHYCOB, TPUMEHSITb WX [JIs
HaxXOXXJeHUs1 Pa3/IMYHbIX 3/IEMEHTOB TPeyTroJIbHUKA («pelleHne TPeyroJbHUKOBY ),
IpU pelleHVWHd TreoMeTpuUYecKux 3azay. [IpyMeHsTh TOydeHHble 3HAaHUS TIpU
pelleHUM TpaKTUYeCKUX 3azad.

[IprimeHATb TPUTOHOMETPUIO B 3a/jauax Ha HaxOXKeHWe TI0LIa/v, BbIBOAUTD
W BJ/aJleTb TPUIOHOMETPUYeCKMMH (opMyaamMu [Jis TUIOL[a[u TPeyroJibHUKa,
napa’siiesiorpaMMa, poMm0a, Tparieljiu, BLIBOJUTh U IpUMeHsTh (opmyny ['epoHa u
dbopmysy AJ1s1 IOLAIY BBIMTYKJ/IOTO UeThIPEXYT0/IbHUKA.

NmeTrs nmnpexncrtaBsieHVe O TOMOTETHH, [IPUMEHSTb B  TPaKTUUECKUX
CUTYyaLUsIX.

Ncrnionb3oBaTh TeopeMbl UeBbl 1 MeHesas Mpu pellieHuy 3aau.

Ncnonb3oBaTh TeopeMbl O BIMCAHHBIX YrJaxX, yrjax MexXZAy XOpAaMu
(CeKywMMHU) U yrijie MeXxAy KacaTe/bHOM Y XOP/J0U MPU PelLlleHNH reOMeTpUUeCKrUX
3a71a4. [JokasbiBaTb M NPUMEHSTb TeopeMbl O IPOM3BeJeHUH OTPe3KOB XOp[, O
TIPOU3BE/IeHNH OTPe3KOB CeKYLMX, O KBaJpaTe KacaTeJbHOM.

BiiaseTb TMOHSATHEM KOOPAWHAT Ha IIJIOCKOCTH, paboTaTh C ypaBHEHHEM
NMpsSIMOM Ha IUIOCKOCTU. BrafeTe MNOHATHAMM YIJ0BOrO KO3(UlMeHTa u
cBOOO/IHOTO ujieHa, TMOHUMaTh WX TeOMeTPUUeCKHWW CMBICI W CBS3b YTJIOBOTO



KoadduimeHTa C BO3pacTaHWeM U yObIBaHWEM JIMHEMHOW (YHKLUUA. YMeTb
peliatb METOJJOM KOOpJAWHAT 3aZlaud, CBsi3aHHble C [apa/uleJIbHOCTbI0 U
TMeprieHUKY/ISPHOCTBIO TPSIMBIX, TlepeceyeHreM TPSIMbIX, HAaXOXKJeHUeM TOueK
repeceyeHus.

BbiBOgUTE W B/afleTb YpaBHEHWEM OKDY)KHOCTHU. Wcrosib3oBaTh MeTO[
KOOp/JIMHAT [I/Is1 HaXOXK[EeHUsl MepeceyeHur OKPY)KHOCTeW W TpsiMbiX. Brazetb
dbopMysiaMy pacCTOSTHUSI OT TOUKWA [0 TIPSIMOM, TUIOIIA[Y TapajuiejiorpaMMa B
KOOp/IMHATaX, MMeTb TMOHSATHe 00 OpMeHTHPOBaHHOMW IuIomiafu. Iloab30BaThCs
MEeTO/IOM KOOpJMHAaT Ha IUIOCKOCTH, TIPUMEHSATb €ero TIpU pelleHuun
reOMeTpuyeckKMx W TMpakTUUeCcKuX 3azad. [IpumeHsiTb MeTOZ KOOpAWHAT B
MIPAaKTUKO-OPUEeHTHPOBAHHBIX TeOMeTPUUYeCKHX 3a/lauax.

BnaseTb mMoOHSTHMEM BeKTOpa. YMeTb CK/aJblBaTb W BbIUUTAThb BEKTODBI,
YMHO)XaTb Ha YMCJ/O, BaZieTh MpaBWIaMU TPEYrojbHUKAa W Tapasliesiorpamma.
BriageTe nmpakTU4eCcKMMH WHTepHpeTalyssMU BEKTOPOB. YBepPEHHO MO/1b30BaThCs
KOOpAWHAaTaMKd BeKTopa. BiazeTb clokeHMeM W BbIUMTAHUWEM BEKTOPOB,
YMHO>XeHHeM BeKTOpa Ha YMCJI0 B KOOp/HMHaTaXx.

VimeTh TipesicTaBiieHre o 6a3uce (Ha MJIOCKOCTH). PackiaibiBaTh BEKTOPHI T10
6asucy. PackmagpiBaTb BeKTOpDbl CHI C TIOMOILBIO TIPOELMPOBaHUSI U
TPUTOHOMETPUYECKUX COOTHOILeHWW. [IpuMeHsiITb TMOJyueHHble 3HaHUS B
MPOCTEUIINX (PU3UUECKUX 3a/lauax.

BriajeTh MOHSTUEM CKalsIPHOTO TIPOU3BeJleHHsI BEKTOPOB, TMOHUMAaTh €ero
reOMeTpUYecKMid CMbICJI M YBEPEeHHO T[0/b30BaThCsi €ro BbIpa)KEHUEM B
J1eKapTOBbIX KOOp/AWHATaxX. 3HaTh JUCTPUOYTUBHOCTh CKaJ/SIPHOTO TMPOM3Bej|eHus
U ero CBsi3b C MpoelupoBaHueM. [IpuMeHsITh CKalsipHOe Mpou3BefieHre BEKTOPOB
JJIs1 HaXOXKJeHUsl [JIMH WU YIJ/IOoB. PelllaTh reoMeTpruyecKye 3aZilaud C TOMOILbIO
CKaJISIpHOTO TIpor3BeZieHus1. VIcronb30BaTh CKalspHOE TpOou3BeJjeHre BEeKTOPOB B
asirebpanveckux u pU3NUYeckux 3ajjayax.

BnageTh MOHATHSMH NPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JJIUHBI IYTU OKPY>KHOCTH U PaIMaHHOW Mepbl yIJia, BBIUMC/ISATD IUIOIIa/lb Kpyra 1
ero vacrtei. [ToHumMarb cmbIC/a uyucna T. [IpUMeHSITb MOyueHHble yMEeHUsl MpHU
pellleHUMM TMpaKTUYeCcKuX 3ajay. 3HaTb WCTOpUYECKHe CBefleHHsi 00 H3MepeHUU
JJIMHBI OKPY>KHOCTHU U TIJIOLIA/IA KpyTa.

ViMeTh TIpe/iCcTaBleHWe O TIpeoOpa3oBaHWU TIJIOCKOCTH, O [JBIKEHUSX.
HaxomuTe ocH, LeHTpbl CUMMETpPUM GUryp, LEeHTPbl [OBOPOTa, HAXOAUTh
KOMIIO3ULIMM TPOCTeNINX TipeoOpa3oBaHuii. [IpUMeHSTh ABWXXeHHUs TJIOCKOCTH
TIpU pellieHrY TreOMeTpUYeCcKuX 3a/ay.

[IpuMeHsITh TIO/lyyeHHble 3HaHWSI Ha MPAKTUKe — CTPOUTb MaTeMaThuecKue
MO/Ie/iv [/1s1 3a/lau peasibHOW »KHM3HU M TIPOBO/JIUTh COOTBETCTBYIOLME BHIUYMC/IEHUS



C TpUMeHeHWeM TI0Io0UsT U TPUTOHOMETPUUeCKUX (yHKUUN (TOB3ysCh, Te
Heo0X0UMO, KabKy/ISITOPOM).



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIe
HaumeHoBaHue pa3je/ioB U TeM (uucdpossbie)
Ne n/nn Konrposbaeie | IIpakTHyeckue
NporpamMMsbI Bcero o0Opa3oBaTre/IbHbIE
padoThI padoThI
pecypchI
Hauana reometpuu. [IpocTeiiiine
1 reoMeTpruueckue (PUrypbl U UX CBOMCTBaA. 28 1
W3mepeHne reomeTpuueCK1X BeJIMUMH
2 TpeyrosbHUKU 19 1
3 [TapannensHOoCTh. CymMMa yI/I0B 15 1
MHOT'OyTOJTbHHKA
4 [IpssMOyro/IbHBIE TPEYTO/IBHUKU 7
['eomeTpuueckrie HepaBeHCTBa 1
Oxkpy>xHOCTb. ['eoMeTpruecKre MecTa
6 Touek. [TocTpoeHus ¢ MOMOILBIO LIUPKY/IA 18 1
Y TUHENKU
7 [ToBTOpEHUE, 0600ITIEHNE, CUCTEMATH3ALHS 10 1
3HaHUM
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




8 KV/IACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/jie/ioB U TeM (uudposBbie)
Ne n/m KonTposbubie | IIpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
padoThI e paboTbI
pecypchbl
1 YeTbIpEXyro/JbHUKU 29 1
2 [Tomobue 21 1
[Tnowmaab 21 1
4 Teopema ITudaropa v Hauana 75 1
TPUTOHOMETPUHU
. YT/Ibl ¥ 4eThIPEXYTrO/IbHUKY, CBSI3aHHBbIE C 57 1
OKPY>KHOCTBIO
5 [ToBTOpEHMeE, 0000IIIEHHe, CUCTeMaTU3ALIUS 13 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0




9 KV/IACC

KosmuecTBO yacos J/IeKTPOHHbIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (qudppoBbie)
Ne n/m KoutposbHbie | [IpakTuuecku
NMpOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboThI e paboTbI
pecypchbl
1 PerieHvie Tpeyro/sbHUKOB 10 1
2 [Togo6ue TpeyrosLHUKOB 12 1
3 Metoj KOOpAUHAT 23 1
4 BexkTtopsl 38 1
5 [ 1vHa OKpY>KHOCTH Y IJIOLaJb Kpyra 21 1
6 [BUKeHus IMII0CKOCTU 14
. [ToBTOpeHMe, 060011eHNE, 18 1
CcHCTeMaTH3al[ysl 3HaHUI
OBUIEE KOJIMUECTBO YACOB I10 ITPOTPAMME 136 6 0
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