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MHNOACHUTEJIBHAS 3AIIMCKA

['eomeTpusa Kak OJMH M3 OCHOBHBIX Pa3/CiIOB IIKOJIBHOW MaT€MaTUKH, UMEIOIIHNI
CBOEH I1IeNbl0 00eCTeunTh M3y4YeHUE CBOWCTB M pa3MepoB (Uryp, MX OTHOIIECHUN U
B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JOTUYECKYIO, JOKa3aTelbHYIO JIMHHUIO.
[lenHOCTh W3y4YeHUS] TEOMETPUM HA YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUS
3aKII0YaeTCs B TOM, 4YTO OOy4YaloIIHMICSd YYUTCS MPOBOAUTH JOKa3aTelIbHbIE
paccyXIeHHsl, CTPOUTh JIOTUUECKHE YMO3aKIIOUYCHHS, JIOKa3blBaTh HMCTHHHBIC
YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH PACCYXKICHUS «OT
MPOTUBHOTO», OTJMYaTh CBOWCTBAa OT TMPU3HAKOB, (QOPMYIUPOBATH OOpaTHBIC
yTBepxkaeHusA. Ocoboe 3HaUeHUE JoKaszaTesibHas JMHUS HMEeT I yTriyOJEHHOTO
W3Y4YeHUS MaTEeMaTUKH.

[enbro U3ydeHUs] TEOMETPHUU SIBISETCS UCIONBb30BaHUE €€ KaK MHCTPYMEHTA IMpHU
pEIIeHNN KaK MaTeMaTHYECKUX, TaK U MIPAKTUUECKUX 3a7a4, BCTPEUYAIONIUXCS B peaIbHOM
xu3HH. OOyUaromuiicss JOJKEH HAy4YUThCA OMNPEIeNsITh TE€OMETPUUECKYyro (urypy,
OMHCHIBATh CJIOBAMH 4YEpPTEK WIM PHUCYHOK, HAWTH IUIOMIAJb 3E€MEJIBHOTO Yy4YacTKa,
pacCUuThIBaTh HEOOXOJMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabemst win TpeOyeMmblie
pasMepbl rapaxka AJis aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpas, BBIUYHUCIUTEIbHAS
JUHUAS B W3yuyeHUM reomeTpur. [Ipu pemieHuH 3agad TPAKTUUECKOTO XapakTepa
oOydaroluics Y4YUTCS CTPOUTh MaTeMaTHYeCKHE MOJEIN pPEabHbIX JKU3HEHHBIX
CUTyalui, IPOBOJUTH BBIUUCICHUS M OLEHUBATh aJEKBAaTHOCTb IOJYYEHHOI'O
pe3yibTarta.

Oco0eHHOCTh Y4eOHOr0o Kypca yriiyOI€HHOTO U3YYeHHs] TEOMETPUH COCTOUT B TOM,
YTO OOyYaroluecs He MPOCTO 3HAKOMSTCS C ONpe/elEHHBIMU MOHATUAMH, a YBEPEHHO
oBinajieBaloT UMHU. CyllIecTBYIOIIME TEMbl MNPOTpaMMbl 0a30BOTO Kypca T€OMETPHUH
U3ydalTcs Ha Oosee riIyOOKOM YpOBHE, a oOydwaromniyecss HpHOOpETaloT yMEHUs,
MIOMOTAOIINE UM YBEPEHHO MPUMEHSITh CBOM 3HAHMS HE TOJIBKO B MaT€MAaTHKE, HO U B
CMEXHBIX TMpeaMeTax, MpexJe Bcero gusuke u MHOpMATHKE, a TAKXKe IMOJIb30BATHCS
MOJIYYEHHBIMH 3HAaHUSIMU IIPU PELICHUH NPAKTUYECKUX 3a]1a4.

CornacHo yuyeObHOMY TU1aHy B 7-9 Kiaccax u3ydaercs yriyOiaEHHbINA yaeOHBIH Kype
«l"'eomeTpusi», KOTOpPBIA BKIKOYAET CIEAYIOIINE OCHOBHBIE pa3lieiibl COJEPKAHUSA:
«Hauana reomerpun», «TpeyronbHukm», «OKpYXKHOCTb», «UeTbIPEXYTOIbHUKNY,
«ITogobue», «InemMeHTsl TpUroHoMeTpumn», «Ilmomaan», a Takxke «MeTo1 KOOpAUHATY,
«Bexkropby», «IIpeobpazoBaHus MITOCKOCTHY.

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 306 yacoB: B 7 kiacce —
102 gaca (3 gaca B Henento), B 8 kiacce — 102 gaca (3 wyaca B Henento), B 9 kiacce — 102
yaca (3 yaca B HEJIENIO).



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Hauyana reomerpuu

Hcropust BOSHUKHOBEHUS U pa3BUTHUA reomeTpud. HadanbHbIe TOHATHSA T€OMETPHUH.
Touka, mnpsmas, orpe3ok, ayd. [loHstue 00 akcuome, Teopeme, I0Ka3aTEIbCTBE,
OIPEIECTICHUMN.

B3anMmHOe pacnosoxeHue TOYeK Ha npsAMoM. I3MepeHnme [UIMHBI OTpE3Ka,
PacCTOSTHAE MEXKTy TOUKAMM.

[Tonynmmockocts n yron. Buasl yrios. M3mMepenue BennuuH yrioB. BeprukanbHbie
1 cMexHble yribl. [lapamienbHble U NEPIEHAUKYIIAPHBIE NpsAMbIE. PaccTossHME OT TOUKH
1o npsiMmou. buccektpuca yrna.

Jlomanas. Buael nomasbix. JlnunHa somaHoi. MuoroyronsHuku. Ilepumerp
MHOT'OyT'OJIbHHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKIIBIX MHOTOYTOJIbBHUKAX.

[TepBuyHbBIE TpeICTaBIECHUSI O PAaBEHCTBE (PUTYp, UX PACTIOTOKEHUU, CAMMETPUH.

[Ipocreiimme moctpoenus. THCTpyMEHTBI 11 U3MEPEHUU U ITOCTPOECHUN.

TpeyroiabHuKku

Buasl  TpeyroiapHHUKOB:  OCTPOYIOJIbHBIC, MPSMOYTOJbHBIE, TYNOYIOJbHBIE,
paBHOOEIpeHHbIEe, pABHOCTOPOHHUE. MeauaHna, OMCcCeKTpHCca U BICOTAa TPEYTroJIbHUKA.

PaBenctBo  TpeyrosnbHukOB. IlepBbld W BTOpOW  NPU3HAKK  PAaBEHCTBA
TPEyTrOJIbHUKOB. PaBHOOeIpeHHblE TpEyrojbHUKM M uX cBodcrBa. IlpusHak
paBHOOEIPEHHOT O TPEYrojabHUKa. TpeTuil MpU3HAK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXAYy CTOPOHAaMHM M YIVIaMM TpeyrojpHuka. HepaBeHCTBO
TpeyrojpHuKa. HepaBeHCTBO O JUIMHE JTIOMAaHOM.

Cummerpuunble Gurypel. OCHOBHBIE CBOWCTBAa OcCeBOM cuMMmeTpuu. Ilpumepsl
CUMMETPHH B OKPY’KaIOIIEM MUPE.

IHapajuienbHblie npsivbie. CyMMa yIri10B MHOTOYIOJIbHMKA

[TapayinenbHOCTh HMPSAMBIX, UCTOPUYECKUE CBEACHMs O IOCTyjaTe EBKIuaa u o
ponu JloOGadeBCKOro B OTKPBITUM HEEBKIMIOBOW reoMeTpuu. CBONCTBA M NPU3HAKU
napajiesbHbIX NpsAMbIX. CymMMa YIJIOB TpEyrosIbHMKAa. BHeImIHue yrisl TpeyrojbHHUKA.
CymMMa BHYTPEHHHX YIVIOB MHOTOYTOJIBHMKAa M CyMMa BHEIIHUX YIJIOB BBIIYKJIOTO
MHOT'OYTOJIBHUKA.

IIpsiMoyroabHbIE TPEYTr01bHUKH

IIpu3naku paBeHCTBA NPSIMOYIOJIBHBIX TPEYrOJIbHUKOB. Ilepnenpukynsap wu
HakJoHHas. CBOMCTBO MeAMaHbl MPSMOYTOJIBHOIO TpPEYrojbHUKA, NPOBEAEHHONW K
runotenyse. [IpsMoyronbHeiil TpeyroibHUK ¢ yriaoMm B 30°.

OKpYyXHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTp, painyc,
IUaMETp, XOpJAda, HUX CBOWCTBA. B3aMMHOE pacCIONOKEHUE OKPYKHOCTH U MPAMOM.
KacarenpHas u cekymas Kk okpyXHocTU. OKpyKHOCTb, BucaHHas B yroi. [Ipocreiimue
IIOCTPOEHMSI C IOMOILBIO LUPKYJIS U JIMHEUKHU.



I'eomeTpnyeckue Mecra ToYEK

[lonsATHE O reomMeTpu4ecKOM MecTe To4YeK. [IpuMeprl reOMeTpUIEeCKMX MECT TOUEK
Ha IUIOCKOCTH. buccexkrprca yrina M CepenMHHBIA NEPHEHAUKYISIP K OTPE3KY Kak
reoMeTpuuecKkre Mecta Touek. OnucanHas OKpyKHOCTb TPEyTOJIbHUKA, €€ LeHTp. MeTox
T€OMETPUUYECKUX MECT TOUEK IPH PEIICHUH T'€OMETPUUECKUX 3aa4.

IHocTpoeHnusi ¢ NOMOIIBIO HUPKYJIS M THHEHKH

Ucropuueckue cenenus. OOOCHOBAHMS MPOCTEUIINX MOCTPOESHUM, 3TaIbl 3aaun
Ha [IOCTPOEHMS, PEIICHHE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroibHUKH

[Tapannenorpamm, ero nmpu3Haku u cBoicTpa. [IpsamMoyronbHUK, pomM0, KBajpar, ux
npu3Haku U cBoiictBa. Tpanenusi. PaBHoOeapenHas Tparnenus, e€ CBONCTBA U MPU3HAKU.
[IpsmoyronbHas Tpaneuus. CpeHsisi JUHUAS TPANECIUU.

CpenHsiss 7uHUS TpEyrojibHUKAa. MeETOJ yABOEHUS MEIUaHbl TPEYTOJbHUKA.
Teopema o nepeceyeHnn MeuaH TPEYTrOJIbHUKA.

Teopema daineca, TeopeMa 0 IPOMOPLUUOHANBHBIX OTpe3kax. Teopema BapuHboHa
JUIS1 TIPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETpUYHBIE (PUTYPBI.

IHoxoome

[TogoOue TtpeyronpHukoB, Kkod3pdunuent momodus. IlpusHakum mOmOOMS
TPeyrojbHUKOB. [IprMeHeHne nogo0us Mpu pelieHn reOMEeTPUUECKUX U MPAKTUUYECKUX
3az1ay.

ILiomans

[Tonsatue o momaau. CBoiicTBa TUIoNaAe reoMmerpudeckux duryp. IIpocteiinme
dbopMynbl Ui TUIOMIAAM TPEYroJibHMKA, MapajuieriorpamMmma, poM0a W Tpamneluu.
[Tnomaau nogo6HeIxX Gpuryp. OTHOLIEHUE TUIOMIACH TPEyTONIbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHHN
MPaKTUYECKUX 3a7a4.

JJIeMeHTbI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHI€HC M KOTAHI€HC OCTpPOro yria MOpsIMOYTOJbHOIO
TpeyrojabHuKa. TpuroHomerpudyeckue ¢GyHknuun yrioB B 30° 45° wm  60°.
[IponopumoHanbHbIe OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTr0JIbHUKH, CBA3AHHbIE C OKPY/KHOCTHIO

Brniucannbple ¥ LEHTpanbHBIE YIUIBL, YTOJ MEXKJIY KacaTelIbHOM M XOPIOH. YTUIBI
MEXKJly XOpJaMHU U CEKyLIMMH. BrimcaHHble M ONMCaHHBIE OKPYKHOCTH TPEYTOJbHUKA U
YeThIpEXYronbHUKHU. CBOMCTBA U MPU3HAKU BIUCAHHOTO YETHIPEXYrojibHUKA. B3anmHoe
pacroiokeHrne AByX OKpykHocTed. Kacanme okpyxHocteit. OOmme kacarelbHbIE K
JBYM OKPY’KHOCTSIM.



9 KJIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocunyc, TanreHc yrios oT 0° mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXAecTBO. DopMynbl npuBefcHus. Pemenue TpeyronbHuUkoB. TeopemMa KOCMHYCOB U
TeopeMa CHHYCOB. PenieHue NpakTUYEeCKHX 3a7ad C HUCIHOJIB30BAHHEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. Pemienue 3a1a4 reoMeTpu4ecKoi ONTUKH.

Tpuronomerpuueckue GopMyJibl i IUIOMAIU TPEYroJbHUKA, MapajieaorpaMmma,
pomba,  Tpameruu.  ®opmyna  T'epona.  dopmymna  1IOMIATUM  BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

ITogo0ue TpeyroibHUKOB

Xopapl ¥ TOJ00HBIE TPEYTOJbHUKKM B OKPYXHOCTU. TeopeMa O NpOM3BEIECHUU
OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIACHUM OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpaTe
KacatenbHOU. [IpuMeHeHue mpu peleHud reoMeTpuyeckux 3aaad. Teopembl UeBwl u
Menenas. [lonaTre 0 TOMOTETHH.

Merton koopauHaT

VYpaBHeHUE NPSIMON HA MJIOCKOCTH. YTJIOBOM KOA(P(GUUUEHT U CBOOOIHBIN UJIeH, UX
reoMeTpuueckuii cMmpici. [lapamnenbHOCTh W MEPHNEeHIUKYISIPHOCTh MPSAMBIX (uUepes
yraoBoi ko3¢ duimeHr).

VYpaBHeHue Okpyx’HOcTH. HaxoxkneHue mnepecedeHuil OKpYKHOCTEH U IPSIMBIX B
koopauHarax. @opmyia pacCcTOsIHUS OT TOYKM 10 npsMoi. [lmomane napamienorpamma
B KOOpAMHATaX, IOHATHE 00 OpHeHTHUpoBaHHON momaau. Ilpumenenue merona
KOOpAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aJadax.

BexkTopsl

Bektopel Ha 1uiockocTH. CrokeHME W BBIYMTAHME BEKTOPOB — IIpaBHiA
TPEYroJbHUKA W NapajulejiorpaMma. YMHOKEHHE BeKTOopa Ha uucio. KoopauHaTsl
BekTopa. CIIO)KEHME W BBIUMTAHUE BEKTOPOB, YMHOXXCHHME BEKTOpa Ha 4YHUCIO B
KoopauHaTax. [IpumeHeHre BEKTOpOB B (pU3HKe, IEHTP Macc.

[Tonsarue o 6a3uce (Ha mockoctn). Pa3noxkeHust BekTopoB 1o 6asucy. CkansipHoe
IIPOM3BEACHUE BEKTOPOB, T'€OMETPUYECKMH CMBICI M BBIPAXXEHHE B JIEKapTOBBIX
KOOpJAMHATaXx. JucTpuOyTUBHOCTh ~ CKIAPHOIO  NPOU3BEICHUS. CkansipHOE
IIpOM3BEACHUE W IpoenupoBaHue. [IpuMeHeHue CKalsIpHOrO IPOU3BENEHUS BEKTOPOB
Ul HaxXOXJIEHHA JJIUH M YIioB. PemnieHne TIeoMeTpUYecKHX 3aJad € IOMOUIbIO
CKaJISIPHOT'O ITPOU3BEICHHUS.

JIVIMHA OKPY/KHOCTH M IUIOIIA/Ab KPyra

[IpaBunbHBIE MHOTrOYroJIbHUKHU. [[nmmHa oOkpyxkHOCTH. ['pagycHas u paauaHHas
Mepa yIJia, BBIYMCIICHHE JUIMH QYT OKpy»kHOcTed. [limomans Kpyra, cekropa, CErMEHTa.
HcTtopuueckue cBeieHus: 00 U3MEPEHUH JUTMHBI OKPY>KHOCTH M IUIOLIAAN KpyTa.

JBH:KEeHU S TIJIOCKOCTH

LenrpansHas cummerpus. LleHTpanbHO-cUMMeTpUYHBbIe (GUTYphl. [loBOpOT.
OceBasg cummerpus. Purypsl, CHUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapasuienbHbIN IEPEHOC.



[TonsiTue nBUkEeHUs U ero cpoiicta. PaBenctBo ¢uryp. IIposiBiieHns cuMMeTpuu B
MIPUPOJE, KUBOIHUCH, CKYJBITYpE, apxurekrype. Komnosuuuu asuxeHuil (mpocrenime
npumepsl). [I[pumeHeHre B reOMETpUUECKHX 3a1a4ax.



INJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «('EOMETPUSl» HA YIJAYBJIEHHOM YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE  pe3yjbTaTbl  OCBOCHHS  NIPOrpaMMbl IO  MaTE€MaTUKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHMS:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTH)KEHHUSIM POCCHUUCKHX MATEMaTUKOB M POCCHICKOU
MAaTEMaTHYE€CKOM IIKOJIbI, K HWCIOJb30BAHUIO 3TUX JOCTHKEHHUU B JAPYrUX HAyKax H
MpUKIaIHbIX chepax;

2) rpasKIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpaKJaHWHA W pPeasin3alliy ero IMpas,
MpEeACTaBACHUEM O MAaTeMaTHYECKUX OCHOBax (PYHKIMOHUPOBAHHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHHM, MPOIEAYP TPaAXAAHCKOTO 00IIecTBa (HAIpUMeEp, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUYECKHX TPOOJIIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
IPUHLUIIOB B JIEATEIILHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha AaKTUBHOE yYacTHE B pELICHUH NPAKTUYECKHX  3a]1a4
MaTE€MaTHUYECKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTE€MAaTHYECKOro
oOpa3oBaHUsi Ha NPOTSHKEHUM BCEH IKU3HU I YCHEIHON mpodeccuoHalIbHON
NESTEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHAUBUAYAIbHOW TPAEGKTOPUM OOpa30BaHUS W >KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3¢TeTHYECKOTr0 BOCIIUTAHMSI:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, peHIeHUH, pacCy>KICHHH, YMEHUIO BHJETh
MaTeMaTU4eCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTell HAYYHOI 0 MO3HAHMS:

OpUEHTAIIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4ENOBEKa, TMPUPOJABI U  OOIIEecTBa,
MOHMMAaHUEM MaTeMaTHYeCKOW HayKd Kak c(epbl 4eToBEYECKOW AESITebHOCTH, ITAloOB
e€ pa3BUTUA W 3HAYUMOCTH [UIS pa3BUTUSA LUBWINW3ALUHU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd U MAaTeMaTU4YeCKOM KyJIbTYpOll Kak CpeICTBOM TMO3HAHHUS MHpa,
OBJIaICHEM HaBBIKAMH UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

6) ¢usuveckoro BocnuTaHUS, (GOPMHUPOBAHUS KYJIbTYPbI 310POBbS M
3MOIMOHAJIBHOI0 0JIATOMOJIYYMS:

FOTOBHOCTBIO IPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbBS,
BEJIEHUSI 37I0pPOBOT0 00Opasa KHU3HU (30POBOE THUTAHUE, COATAHCUPOBAHHBIA PEKUM



3aHATHH U OTIbIXA, pEryJisipHas (pu3nuecKasi akTUBHOCTD), C(hOPMHPOBAHHOCTHIO HAaBbIKA
pedrexcuu, MpU3HAHUEM CBOEro IpaBa Ha OMMOKY M TAaKoro e IpaBa APyroro
YeJI0BEKa;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

OpUEHTaluell Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JJIs pellleHus 3a/Jay B
001acTH COXPAHHOCTH OKpY’Kalollled cpeibl, IJIAHUPOBAHMUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX TMOCJIEICTBUA JJI1 OKpYyXKarolleil cpeapl, OCO3HaHHEM IJI00ATbHOTO
XapakTepa IKOJIOTUYECKUX POoOJIeM U MyTeH UX pelIeHHUs;

8) ajanTanum K U3MEHAIOIIUMCS YCJIOBHAM COIMAJIBHOI 1 NPHPOIHOI cpelbl:

TOTOBHOCTBIO K JICMCTBHUSM B YCJIOBHUSIX HEOIpPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOECH KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO IESATENbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCSl y JPYTUX J0Jei, mpuoOperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HABBIKW U KOMIIETEHIMH U3 OIbITA APYTHUX;

HEOOXOJIMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHUH, (OPMYIHpPOBATH WUJIEH,
MOHATHUS, TUNMOTE3bl 00 OOBEKTaX M SIBICHHUAX, B TOM YHUCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOLIUN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS
U JIeHCcTBUS, (POPMYJIMPOBATH U OLEHUBATh PUCKH U MTOCIEACTBUSA, GOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbTare ocBOeHUS MPOrpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOILIETO
oOpazoBanus y oOydaromierocsi OyayT chopMHUpPOBaHBI MeTaNpeAMeTHbIEe pPe3yJabTaThl,
XapaKTEepU3YIOLIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU [MO3HABATEIBHBIMU JICHCTBUSMU,
YHUBEPCATbHBIMU KOMMYHHKATUBHBIMU NEeNCTBUSAMU u YHUBEPCAIbHBIMU
PETYISTUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiCTBUSA
ba3oBble JJornueckne aeicTBUS:

BBIABISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTEMaTHYECKHUX
00BEKTOB, TOHATUH, OTHOLICHUH MEXIy NOHITHAMHU, (POPMYIHPOBATH OIPEACICHUS
MOHSATHUM, YCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK KiIacCU(PUKAIMK, OCHOBAHUS IS
00001IIeHNS U CPaBHEHHMS, KPUTEPUH TIPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATH, (OPMYITUPOBATH U TIPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIC
1 OTpHIaTeIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEYHUS B
(dhakTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKIACHUAX, IIPEIaraTh KPUTCPHUH JIJISl BBISBICHUS
3aKOHOMEPHOCTEMN U MPOTUBOPEUHI;

JeJaTh BBIBOABI C  MCIIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEAyKTHUBHBIX U
VHIYKTUBHBIX YMO3AaKIFOUEHN, YMO3AKIIFOUEHUH 110 aHAJIOTUU;



pa3buparh J0Ka3aTelbCTBA MAaTEMaTHUYECKHX YTBEpPXKIEHUM (IpsIMble U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MaTEMaTUYECKUX (AKTOB,
BBICTpaNBaTh ApryMEHTAILNIO, TPUBOAMUTD MIPUMEPHI U KOHTPIPUMEPHI, TPUMEHITh METOJT
MaTeMaTU4eCKOW MHIYKIIMU, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaATh cHocoO perieHusi y4eOHO# 3aiauu (CpaBHMBaThb HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HamOojee MOAXOMAUIUMN C YYETOM CaMOCTOSITENIbHO BbIIAEIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarenbckue 1eCTBHA:

UCIIOJIb30BaTh  BOINPOCHI KaK HCCJIEN0BATENbCKUNA HHCTPYMEHT TO3HAHMS,
(dbopMynHMpoBaTh BONPOCHL, (PUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBaTh MCKOMOE U JIaHHO€, (POPMHUpPOBATH TUIIOTE3Y, APryMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOJUTH IO  CAMOCTOSITENIbBHO  COCTaBICHHOMY  IUIaHy  OKCHEPHUMEHT,
UCCJIeIOBAaHUE 10  YCTAHOBJIEHHWIO OCOOCHHOCTEH  MaTeMaTH4ecKoro oOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKy COOOiA;

CaMOCTOSITEIbHO  (OpPMYJIUpOBaTh 0000OIIEHHS ¥ BBIBOABI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOCHUS, UCCIIEIOBaHUS, IKCIIEPUMEHTA, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IIEHUH;

IPOTHO3UPOBAaTh  BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIIBUTaTh
NPENOI0KEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmueii:

BBISIBJIATh ~ HEJOCTaTOYHOCTh M W30BITOYHOCTh  MH(POpPMALMM,  JAHHBIX,
HEOOXOMMBIX JJIs pelICHUs 3a]auu;

BbIOMpaTh,  aHaIM3MpPOBaTh,  CHUCTEMATU3UpPOBaTb U HHTEPIPETUPOBATH
MH(POPMALIHIO Pa3IMYHBIX BUIOB U (GOPM MPEICTaBICHNUS;

BbIOMpaTh (opMy npeicTaBieHUs HHPOPMALMHM U WIUIIOCTPUPOBATh pelIacMble
3aJjauu CXeMaMHu, TuarpaMMaMuy, HTHOM TpauKoi U NX KOMOMHALUAMY;

OLICHMBATh HAJEKHOCTh MH(MOpPMALMU 10 KPUTEPHUSIM, IPEUIOKEHHBIM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENILHO.

KoMMyHHKAaTHBHBIE YHHBePCAJbHbIE YUeOHbIE TeHCTBHUS:

BOCIIPUHUMATh ¥ (HOPMYJIMPOBATh CYKICHHS B COOTBETCTBUU C YCJIOBHSMHU H
HEJISIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX W
MMUCHbMCHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS 3a/Ja4d, KOMMEHTHUPOBATh
TIOJTyYCHHBIN pe3yJIbTaT;

B XoJle OOCYXIEHHUs 3a/JaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBl,
mpoOJieMbl, penraeMor 3a7aud, BHICKA3bIBAaTh HJICU, HAIlCIEHHbIE HA TIOWCK PEIICHUS,
COTIOCTABISITh CBOM CYXICHHS C CYXICHHSMH JIPYTHX Y4YaCTHUKOB JIMAJIOra,
oOHapy»XUBATh PA3IUYUE U CXOJCTBO MO3UIMH, B KOPPEKTHOU dopme GopMyIupoBaTh
pa3HOTIIacusi, CBOM BO3PAKEHUS;



MIPEACTABIATh PE3YJbTAaThl PEIICHUS 3aJadyM, SKCIEPUMEHTa, HCCIEAOBAHNUS,
MIPOEKTa, CaMOCTOSTEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
MpEe3EHTAMU 1 OCOOCHHOCTEN ay IUTOPUH;

MIOHUMAaTh U UCIOJIb30BATh PEUMYILECTBA KOMAaHHOW U MHIMBUIyaJIbHON pabOThI
IpU peHIeHUH Y4eOHBIX MaTeMaTHYeCKHX 3ajad, NPUHUMAaTh LeJb COBMECTHOU
NeSITEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW palbOThl, paclpeneisTh BUIbI
paboT, MOroBapuBaThCs, 00CYX AATh MPOLIECC U Pe3yiabTaT pabOThI, 0000IaTh MHEHHS
HECKOJbKHX JTIOACH;

y4acTBOBaThb B TIPYNIOBBIX ¢opMax padboTel (0OCYKIeHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHbIE); BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH CBOU
NEeNCTBUS C JPYTMMM YJIEHAaMU KOMaHJbl, OIIEHUBATh KaueCTBO pe3yJbTaTa U KaueCTBO
CBOET0 BKJIaJa B OOLIMI pe3ynbTaT MO KPUTEPUSIM, cPOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aNMOJIEUCTBUS.

PeryasiTuBHbIE YHHBepcalbHbIe Y4eOHbIe JeiicCTBUSA
Camoopranmszanms:

BBISIBJIISITH MPOOJIEMBbl JUIS PEIICHHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalMsX,
OpUEHTUPOBATHCS B PA3IMYHBIX MOJAXOJaX NPUHATHS peleHud (MHAMBUAYaIbHOE,
IpyIIOBOE);

CaMOCTOSITEILHO COCTABJIATH IUIaH, AJITOPUTM pEIIEHUs 3aJauyu (WU €ro 4acTh),
BbIOMpaTh CHOCOO pemieHusi ¢ Y4E€TOM HMMEIOIIMXCA PECypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh BAapUAHThl PEIICHUN C YYETOM
HOBOM HH(OpMAIUH.

CaMOKOHTPO.1b, 3MOUMOHAJbHBIH HHTEJJICKT:

BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca W pe3yJbTaTa
pEIICHHs] MaTeMaTUYeCKOM 3a7]aui, CAMOMOTHUBAIINH U pedIIeKCUu;

NPEeABUAECTh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPH PpELICHUM 3a7auH,
BHOCUTH KOPPEKTUBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OIINOOK, BBISBICHHBIX TPYIHOCTEHH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa JACSITEIbHOCTH MOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JIOCTIKEHHUS WIM HEAOCTHKEHHS 1ETH, HaXOIUTh
omnOKy, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BBIp@XKaTh AMOILIUU TPU U3YYCHUU MaTeMaTUYeCKUX OOBEKTOB U (haKTOB, JaBaTh
SMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1auu.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOyuenuss B 7 kJjacce oOydarolUiCs TMONXYYUT CIEAYIOIIUE IMPEIMETHBIC
pe3yJIbTaThl:

PacrioznaBath W3y4YeHHbIE T'€OMETpUYECKHE (DHUTYpBI, OMpENeNiaTh WX B3aHMMHOE
pacmojyio’)keHrue, u300paxkaTh TEOMETPHUYECKHE (UTypbl, BBIMOIHITH YEPTEHKH IO



YCIOBHIO 3ajauu. V3MepsTh JIMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun Ha
BBIUHCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTb TOPUKHAKY W OLEHKY JIMHEWMHBIX M YTJIOBBIX BEJIUYUH MPEIMETOB B
peaIbHOM KU3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3Mepbl 3TUX 00HEKTOB
10 TTOPSAJKY BEJIUYUHBI.

CTpouTh 4EPTEXKHU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUHN 3a/1a4.

[IpoBOmUTH JIOTMYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCs  NpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJIBHBIX  TPEYTrOJIbHUKOB,
CBOWMCTBOM MEJIMAHbI, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJBHOTO TPEYrOJIbHUKA, B
PELICHUU TEOMETPUUYECKUX 3a]1ay.

OnpenensaTe NapasielbHOCTh MPSMBIX C MOMOMIBIO YIJIOB, KOTOpblE 00pa3yeT ¢
HUMHU cekymiasd. OrnpenensTb NapaulebHOCTh NPSAMBIX € TMOMOIIBIO PaBEHCTBA
pPacCTOSIHUN OT TOYEK OJTHOM NMPAMOM A0 TOUYEK APYroM IMPSAMOU.

Pemate 3amaun Ha kietyaToi Oymare.

[IpoBOANTH BBIUMCICHUS U HAXOJIWUTh YUCJIOBBIE M OyKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUUYECKUX 33/layaX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, ~CBOWCTB  yIJIOB, OOpa30BaHHBIX TMpPU TEPECEUEHUU  JIBYX
IapajulesIbHBIX IPSAMBIX CEKyIleH. Pemars npakTuueckue 3a1adyy Ha HaXOKJICHUE YIJIOB.

Brnanere monsarumem reomerpudeckoro wMecra Todek (I'MT). OmnpenensTs
OMCCEKTpUCY yria U CepeIUHHBINA MEPIEeHANKYJIISAP K OTPE3KY Kak FTeOMETPUYECKUE MECTa
touek. [lonb3oBaThcsi mMOHATHEM TeomeTpuyeckoro wecra Touek (I'MT) mnpu
JI0Ka3aTeJIbCTBE NT€OMETPUUECKUX YTBEPKIACHUN U IIPU PELLICHUN 3a1a4.

@opMynIUpOBaTh ONPEACIICHUS OKPYKHOCTM W Kpyra, XOpAbl M JuUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJAJECTh UX CBOWCTBAMHU. YMETh JOKAa3bIBaThb U MPUMEHATH 3TH
CBOWCTBA MPU PELICHUU 3a/1a4.

Bnagete nOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaXOJUTh €€ 1eHTp. JJoKa3bIBaTh U UCIIONB30BATh (DAKTHI O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA IIEPECEKAlTCd B OJHOM TOYKE, M O TOM, UYTO CEpEIWHHBIC
MEPIIEHAUKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Brnagers noHsTHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATBCSI TEOPEMOM O
MEPIICHAUKYJISIPHOCTH KAacaTeJIbHOM M paauyca, IPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacCaTEJbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJHOU
TOYKH, U IIPUMEHSATH 3TO B PELICHUU F€OMETPUYECKHUX 3a]1a4.

Jloka3pIBaTh U MPUMEHSTH NPOCTENIINE T€OMETPUUECKUE HEPABEHCTBA, TIOHUMATh
UX MPAKTUYECKUU CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE NOCTPOEHUS C IOMOIIBI LHUPKYJId H
JINHENKH.



K koHny oOyuenuss B 8 kiacce oOydaromuiics MOJYYHUT CIEAYIOUINE MPEIMETHBIC
pE3yJIbTATHIL:

Pacnio3naBate OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IT0JIb30BATHCS
MX CBOMCTBAaMM IIpU PELICHUHM N€OMETPUYECKUX 3a1ad. Pa3nmnuyaTh MPU3HAKK U CBOMCTBA
napajiesiorpamMmma, poMm0a 1 IpsIMOYTOJIbHUKA, JTOKA3bIBaTh UX U YBEPEHHO MPUMEHSTh
IIPU PELIEHUU T€OMETPUYECKHX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH NEPECEUEHUS MEAMAH TPEYTOIbHUKA (LIEHTpa Macc)
B PEILIEHNH 3a/1a4.

Braners moHATHEM CpeIHEW JUHWUN TPEYTOJIbHUKA W TpamelUud, MPUMEHATh HX
CBONMCTBa IpU PELICHHM TIeoMeTpuYeckux 3anad. lcmonb3zoBate Teopemy Paneca u
TEOpPEMY O NMPONOPLUHOHAIBHBIX OTPE3KaX, NPUMEHATh UX I PELICHUS MPAKTUYECKUX
3a1a4.

Pacrio3HaBath 1EHTpaIbHO-CUMMETPUYHbBIE (DPUTYPBI M UCIOJIB30BATh MX CBOMCTBA
IIpU PELICHUY 3a]1a4.

Brnagerr moHATHSMH 1OAOOMS  TPEYrojJbHMKOB, Kodd@ulMeHTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB NOJOOHBIX TpPEYyrojlbHUKOB. MMeTh mpelcTaBieHUE O
npeoOpa3oBaHuK Mo00Us U 0 MOA0OHBIX Gurypax. [lonb3zoBaThcsi MpU3HAKAMU TOA0OHS
TPEYTrOJIbHUKOB IIPH PELICHUH TE€OMETPUYECKHUX 3anad. Jlokas3blBaTh W TNPUMEHSTh
OTHOILLIECHUSI MPOMNOPLUOHAIBHOCTH B MPSAMOYTOJBHBIX TpeyroiabHuKax. I[IpuMeHsTh
1oJ001e B MPaKTUYECKUX 3a/1adax.

BbeIBOUTE M MCNONB30BaTh HpocTelie (GopMysbl A IUIOWAAN TPEyrojbHUKA,
napajesnorpaMma, pom0a U Tpanenuy. BeraucnaaTe (pa3inyHbIMM cIOcO0aMu) IUIOIAb
TPEyroJIbHUKAa U IUIOIIAJd MHOIOYTOJIBHBIX (uryp (moJyib3ysich, Iie HEOOXOIUMO,
KaJIbKYyJSTOPOM). 3HaTh OTHOUICHHME IUIOIIAJACH MOAOOHBIX (UIYp M HPUMEHATh IpHU
pemieHny 3anad. [IpuMeHATh Mony4YeHHbIE YMEHNS B IPAKTUYECKUX 3a/1a4ax.

[Tonp3oBaThcst  Teopemoit  Iludaropa st  peleHHs TEOMETPUUYECKUX U
NpakTH4ecKuX 3agad. CTpouTh MaTeMaTHYECKYH0 MOJENIb B IPAKTHYECKUX 3ajadax,
CaMOCTOSTENBHO JEJIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIUE JJINHBL.

BiageTs NOHATHEM BIMCAHHOTO M LIEHTPAJIbHOIO YIJIA, yIila MEXy KacaTelbHOU U
XOpAOH, ONHCAaHHOM M BIMCAHHOM OKPY>KHOCTH TPEYTOJIbHUKA M YETBIPEXYTOJbHUKA,
IIPUMEHSATH UX CBOMCTBA IIPH PEIICHUHU 3a]1a4.

[IpuMeHATh MONTy4YeHHBIE 3HAHKS Ha IPAKTUKE — CTPOUTHh MaTEMaTHYECKHE MOJIENIH
UIA  3aJad pEaJbHOM JKW3HM U TPOBOAMTH COOTBETCTBYIOIIME BBIUUCIEHHS C
OpUMEHEHHEeM 1oao0uss W TPUTOHOMETpUM  (MONB3ysCh, TJ€  HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHmy oOydenus B 9 kuacce oOyyarommuiics IMOJIyYUT CIEAYIOLINE MpEeAMETHBIC
pe3ybTaThl:

3HaTh TPUTOHOMETpHUYECKHE (GYHKIMU OCTPHIX YIJIOB, YMETh HAaxOJUTh C HX
MIOMOIIBIO  PA3JIMYHBIE AJIEMEHTHl NPSMOYTOJBHOIO  TPEYroJbHUKA  («pElIeHHE
MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOBY). Haxomuth (C MOMONIbIO KaNbKyJIsTOpa) UIUHBI U
VTIIBI JTsI HeTaOJIMYHBIX 3HAUYCHUH.



[lonb3oBaThcsi (QopMyJlaMU TNPUBENEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUIA  HAxXOXXIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMH
BEJINYNHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHUHYCOB, NPHUMEHATH HUX IS
HaXO0XJACHUS Pa3JIMYHBIX AJIEMEHTOB TPEYroJIbHUKA («PEIIeHHE TPEYTOJbHUKOBY), MpHU
pELICHNN TE€OMETPUYECKUX 3anad. lIpumeHATs noiydeHHBIE 3HAHUS IPU PEIICHUH
MIPAaKTHUYECKUX 3a4a4.

[IpuMeHATP TPUTOHOMETPHUIO B 3a/Jadax HAa HAXOXKIACHWE IUIONIAJH, BBIBOJUTH U
BIAJECTh  TPUTOHOMETPUYECKUMHU  (opMynamMu Uil  IUIOIIAJAM  TPEYroOJbHUKA,
napajjienorpamMmma, pomoa, Tpamneluu, BBIBOAMTH U MPUMEHATH (Gopmyny l'epoHa u
(dbopMyITy Ui IO BBITYKIJIOTO YEThIPEXYTOJIbHUKA.

Nmets npencTaBieHue 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYALUAX.

Hcnonws3oBate Teopemsl UeBbl 1 MeHenast npyu pelieHuu 3ajad.

Hcnonp30BaTh TEOPEMBbl O BIMCAHHBIX yriaX, yriax Mexay XopJlaMu (CeKyIIUMH)
U yrie MeXAy KacaTellbHOW M XOpJAOM NpU PEHICHUHM TIeOMETPUYECKUX 3a]ad.
Jloka3blBaTh U NPUMEHSATH TEOPEMBI O NMPOU3BEACHUU OTPE3KOB XOp[, O NMPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBA/IpaTe KacaTeIbHOM.

Brnaners nmoHsiTHEM KOOPAMHAT HA MJIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPSMOM Ha
IJIOCKOCTU. Bnaneres mnoHsATHUSAMU YrioBOro kodd@uimenta u CcBOOOJHOrO 4YIiEHa,
IOHUMAaTh UX T€OMETPUYECKHUIA CMBICI U CBSI3b YIJIOBOTO KO3(dulineHTa ¢ Bo3pacTaHUEM
U yObIBaHMEM JIMHEHHOM (QYHKIMHU. YMEThb pelaTb METOJOM KOOpJMHAT 3aJauu,
CBA3aHHBIC C IAPAUIEIBHOCTBI0 M IEPIEHAUKYJISAPHOCTBIO IPSAMBIX, IEPECEUECHUEM
IPSIMBIX, HAXOKJICHUEM TOUYEK NIEPECEUCHUS.

BbIBOIMTH U BIIAJIETh YPABHEHHUEM OKPYXKHOCTH. Vcrosb30BaTh METOZ KOOPAUHAT
JUIL  HAXOXKACHUS TIepeceueHuil OKpyKHOCTe U mpsAMbIX. Bragers ¢opmynamu
PacCTOsHMs OT TOYKM 1O NPSMOM, IUIOIIAAU NapajljiesiorpaMMa B KOOPAWHATax, UMETh
noHsATHE 00 OpUEeHTHpPOBaHHOM IuIomEaau. [lonb30BaThCs METOJOM KOOpAMHAT Ha
IUIOCKOCTH, IPUMEHATh €ro IPU PEIIEHWH TIE€OMETPUYECKMX M NPAKTHYECKHX 3a/]ad.
IIpumMeHATH METOI KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHX 3aJadax.

Bragets nmoHsTHEM BEKTOpa. YMETh CKJIaJbIBaTh U BBIYUTATh BEKTOPBI, YMHOKATh
Ha 4YHUCIO, BIAJETh NPABWIAMHM TpPEYyroJIbHHKAa W MapajenorpamMma. Bianers
MIPAKTUYECKUMHU MHTEPIIPETALMSIMH BEKTOPOB. YBEPEHHO I0JIB30BAThCSI KOOPAWHATAMU
BEKTOpa. BiazneTp c10KeHuEM U BBIUNTAaHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpA Ha YUCIIO
B KOOpJMHATaX.

HNmers mpencraBieHue o Oazuce (Ha IUIOCKOCTH). PackianpiBaTh BEKTOPHI 10
O6asucy. PacknaapiBaTh  BEKTOpPHI CHJI  C  [OMOMIbIO  MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpuMeHATh moslydeHHBIE 3HAHUA B IIPOCTEHUILIMX
(bu3nUecKux 3a7auax.

Biamers 1OHATHEM CKAIAPHOIO IIPOU3BEICHUS BEKTOPOB, IIOHUMAaTb €r0
TCOMETPUYECKUN CMBICII M YBEPEHHO IIOJIB30BAaTHCS €r0 BBIPAXKCHUEM B JIEKapPTOBBIX
KOoOpAMHAaTaX. 3HaTh AMCTPHUOYTHBHOCTH CKAJISIPHOTO MPOU3BEICHHUS U €ro CBS3b C
npoeuupoBanueM. [IpUMeHATh CKalspHOE NPOU3BEACHUE BEKTOPOB Ul HAXOXKICHUS
JUIMH ¥ yIJIOB. PemaTte reomeTpudeckue 3aa4u ¢ MOMOIIBIO CKAJIIPHOTO IPOU3BEACHUS.



Hcnonp30BaTh CKaJIIpHOE MPOU3BEACHHE BEKTOPOB B aIreOpandeckux M (PU3HUECKHX
3aJa4ax.

Bianers nOHATHSAMH NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
QYT OKPY’KHOCTH M PaJUaHHON MEphI yIja, BBIYMCILITH ILIOIIAAb KPYra M €ro 4acTeu.
[lonumare cmbicn uncna 7. [IpUMEHATHP TOJNy4EHHBIE YMEHHsS IIpU  PELICHUHU
MPaKTUYECKUX 33/7a4. 3HaTh UICTOPUUECKHE CBEACHUS 00 M3MEPEHUH JUIMHBI OKPYKHOCTHU
Y IUTIOLAU Kpyra.

Nwmets mpezacraBieHne o npeoOpa3zoBaHUM MIIOCKOCTH, O ABMKeHMsIX. HaxonuTsb
OCH, LEHTPBI CUMMETPHUH PUTYp, LEHTPBI TOBOPOTA, HAXOAUTH KOMIIO3UIIMH MPOCTEHILINX
npeoOpa3oBanuil. [IpUMEHATh NBUXKEHUS IUIOCKOCTH MpPH PEIIEHUH T'€OMETPUYECKUX
3a1ad4.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MATEMATUYECKUE MOJIEIN
JUISL  337a4  pEeajbHOM JKU3HM M TNPOBOAUTH COOTBETCTBYIOIIHME BBIYUCICHUS C
MPUMEHEHHUEM TMOJ00US W TPUTOHOMETPUUYECKUX (YHKIMH (MOJIB3ysCh, TAe HEOOXOIMMO,
KaJIbKYJSITOPOM).






TemaTuyeckoe IIIAHUPOBAHUE

9 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroI-HIUKOB 12 1
3 MeTo 1 KoOpAHAT 10 1
4 Bexropsl 20 1
5 JlyivHa OKPY>KHOCTH M IJIOLIAb Kpyra 16 1
6 JIBYOKEHUS TUIOCKOCTH 10
7 [ToBTOpEHwUE, O606H1€HI:IC, 12 1
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0










IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
Cunyc, KOCHHYC, TaHTe€HC yrioB oT 0 10
1 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJIECTBO
3 dopMyIBl IPUBEICHUS 1
@opMyIIbl TPUBEICHUS 1
5 Pemrenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronpankoB. Teopema 1
KOCHHYCOB
TeopeMa cuHycoOB
TeopeMa cuHyCcOB
Pemenue npaktuyeckux 3azuau ¢
9 WCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3auad ¢
10 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenune npakTuyeckux 3amad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TCOPCMbI CHHYCOB




Pemrenne npakruyeckux 3amad ¢

12 HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CHHYCOB
Tpuronomerpudeckue GOpPMyIIbI IIst

13 TUIONIA/IA TPEYTOJIHHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOPMYIIbI IS

14 IIJIOIIAI TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckne GOPMYIIbI IS

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamMmma
Tpuronomerpudeckne GOPMYIIbI IS

16 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamma

17 ®dopmyna ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 dopmyra MI0IIAIU BRITYKIOTO
YeThIPEXYroJIbHUKA

21 dopmyra MI0IIA U BRITYKIOTO
YeThIPEXYrOJIbHUKA

99 KontponbHas padota o teme "Permenue
TPEYroJbHUKOB"

93 Xopap! ¥ o1I00HBIE TPEYTOJIBHUKU B
OKPYXKHOCTH

24 Teopema 0 Ipon3BeIEHUN OTPE3IKOB XOPI

25 Teopema 0 Ipon3BeIEHUN OTPEIKOB XOPI




Teopembl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYIIUX

97 Teopemsl 0 MPOU3BEICHUN OTPE3KOB 1
CEKYIIUX

28 Teopema o kBajipare KacareabHOU 1

29 Teopema o kBajipare KacareabHOU 1

30 Teopembr UeBsl 1 Menenas 1

31 Teopemsbl UeBbl 1 MeHenas 1

32 Teopemsbl UeBsl 1 MeHenas 1

33 [TousTHE O TOMOTETHH 1

34 KounTponsnas pabora no teme "Ilonobue 1
TPEYroJbHUKOB"
YpaBHeHUE NPSIMOI HA TIJIOCKOCTH.

35 VYrnoBoi kodhPuIeHT U CBOOOHBIMA 1
9JIeH, UX TEOMETPUICCKUN CMBICIT
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

36 YrioBoi ko3hPHUIIMEeHT U CBOOOTHBIH 1
9JIeH, UX TEOMETPUICCKUIN CMBICIT

37 [MapannenbHOCTh U MEePIEeHAUKYIIPHOCTh 1
MPSMBIX (Yepe3 yrioBoi KodPuimenT)

38 VYpaBHEHHE OKPYKHOCTH 1

39 HaxosxneHne nepeceueHuii OKpy>KHOCTEH 1
U TIPSIMBIX B KOOPMHATAX

40 HaxoxeHue nepece4eHnil OKpyKHOCTER 1
Y TIPSIMBIX B KOOPJAWHATAX

41 dopmyra pacCTOSIHUS OT TOYKH JI0 IPSIMOit

42 [Inomanp napamienorpaMma B




KOOpJIMHATAX, MOHSATHE 00
OPUEHTUPOBAHHON TUIOLIAIN

HpI/IMCHeHI/Ie MCTOda KOOpAUHAT B

43 MIPaKTUICCKH-OPUCHTUPOBAHHBIX
TeOMETPUYECKUX 3aadax

44 KonTtponsHas padota o Teme "Meton
koopauHat"

45 BekTops!l Ha IIJI0CKOCTH
CrnosxeHre ¥ BEIYUTAHUE BEKTOPOB —

46 MIpaBHJIa TPEYTOJIBHUKA
napaiesiorpaMma
CrnosxeHre ¥ BEIYUTaHHE BEKTOPOB —

47 MIpaBUJIa TPEYTOJIbHUAKA U
napajuiesiorpamma

48 YMHOXEeHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

50 YMHOKEHHE BEKTOpa Ha YHCJIO B
KOOpJUHaTax
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

51 YMHOKEHUE BEKTOpa Ha YUCIIO B
KOOpJIuHaTax

59 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Mmacc

53 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

54 [Tonsitre o 6a3uce (Ha MIOCKOCTH).

Pa3noxxenust BEKTOpOB 10 6azucy




ITonsatue o 6a3uce (Ha MIIOCKOCTH).

55
Paznoxenus BEKTOpoB 1o 0asucy
CkansipHO€ MPOU3BEJICHNE BEKTOPOB,

56 T€OMETPUYCCKUN CMBICI ¥ BBIPOKCHUE B
JICKapTOBBIX KOOPIUHATAX

57 JuCcTpuOyTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ NPOU3BE/ICHUE U
MPOCIMPOBAHNE

59 [TpuMeHeHHe CKAITPHOTO TTPOU3BEICHUS
BEKTOPOB TSI HAXOXKCHHS JUTHH U yTIJIOB

50 [TpuMeHeHre CKaIIPHOTO MTPOU3BEICHUS
BEKTOPOB TSI HAXOXKCHHUS JUTHH U yTIJIOB

61 [TpuMeHeHre CKaIsIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTUH U YTIIIOB

62 Pemienne reoMerpuyeckux 3a1ad ¢
MTOMOIIIBIO CKAJSIPHOTO MTPOU3BEACHUS

63 Pemienne reoMeTpruyeckux 3a1ad ¢
MOMOIIIBIO CKAJSIPHOTO TIPOU3BEICHUS

64 KontponpHas padota o teme "Bektopsr"

65 [IpaBUIBLHBIC MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX JIIEMEHTOB

66 [IpaBUIBHBIC MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX JIIEMEHTOB

67 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

68 [IpaBunbHBIE MHOTOYTOJIBHUKH,

BBIYHCIICHHUE UX 3JICMCHTOB




69 Ywucno © v AMHA OKPYKHOCTH 1

70 Ywucno © v AHMHA OKPYKHOCTH 1

71 JInvHa 1yru OKpyKHOCTH 1

72 JUirHa Oyru OKpyKHOCTH 1

73 Pamnannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u €ro 3JeMEHTOB (CEeKTopa 1
Y CErMEHTA)

76 [Tnomans Kpyra u €ro 3JeMEeHTOB (CEeKTOpa 1
1 CeTMEHTA)

77 [Tnomaae Kpyra u €ro 3JeMEHTOB (CEeKTOpa 1
1 CETMEHTA)

78 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOIIUX AIEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOIIUX AIEMEHTHI Kpyra

80 KonTposbnas o teme "J{nuna 1
OKPY)KHOCTH U IJIOIaaAb Kpyra"

81 LlenTpanpHas CHMMETpHS 1

82 LleHTpanbHO-CUMMETPHUYHBIE (PUTYPBI 1

83 IToBopoT 1

84 OceBast cummeTpust 1

85 Ourypsl, EI/IMMeTpI/I‘IHHe OTHOCHUTEIILHO 1
HEKOTOPOil ocu

86 [TapannenbHbIil mepeHoc

87 TloHaTHe OBMKEHUS U €0 CBOIICTBA

88 PaBenctBo ¢uryp 1




89

[IposiBiIeHUsT CHMMETPUH B IIPUPOJE,
JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

Komno3zunuu apukenuit (mpocremive
MIPUMEPHI)

91

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMA TEMAaMH KypcCa

92

[ToBTOpenue u 0606meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMH TEMAaMH KypcCa

93

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

94

[ToBTOpenue u o6obmenHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKTY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u o6o6menue. Pemenue
3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpeHue u 0600meHue. Pemenue
3aJa4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
Pa3TUYHBIMU TEMaMHU Kypca

98

IToBTOpenue u o6oOmmeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca




[ToBTOpenue u o6o0menue. Pemenne

99 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0menue. Pemenne

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpenue u 0606meHue. Peenue

102 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IUYHBIMU TEMAaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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