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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JEJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy Xk JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aJ]a4, BCTPEUAIOUTIXCS
B peanbHOM xu3HM. OOyyaromuiics JODKEH  HAy4dduTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 136 yaca (4 yaca B HeZleN0), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoOHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHemHue yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
pagnyc, OuameTp, XOpAa, uX CBOMCTBA. lIpocreimme moCcTpoeHHs C MOMOIIBIO
LUPKYJIS U JIUHEUKU.

ITocTpoeHusi ¢ MOMOUIbIO HMPKYJISL U JIMHEHUKH

Ucrtopuueckue cBeaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlb
3a/1a4M HA MIOCTPOEHUS, PELICHUE 3a7a4 Ha [IOCTPOCHNUE LIMPKYJIEM U JINHEUKOU.

8 KUIACC

OKpy,KHOCTH

B3auMHoe pacnosnoxeHne OKpyKHOCTH U IpsiMoil. KacarenpHas 1 cekymas K
OKpyX)HOCTH. OKpYKHOCTb, BIMICaHHAs B YroJl. BnucanHble U LEHTpaJIbHbIE YIJIbI,
YIOJl MEXAY KacaTelbHOM W XOpPAOW. YIUVIBI MEXAY XOpAaMH U CEKYLIUMHU.
B3aumHoe pacnonoxkeHue AByX oOkpykHocTei. Kacanue okpyxHocten. OOuiue
KaCaTeJIbHBIE K JBYM OKPYXHOCTSIM.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe ToueK. [Iprumepbl TeoMeTpuYecKux MECT
TOYEK Ha IVIOCKOCTU. bHCcCcekTpHca yriia U CepeIMHHBIN NEPIIEHINKYISAP K OTPE3KY
KaK TeoMeTpUYecKue mecra ToudeK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
HeHTp. Meroa reoMeTpuIecKMX MECT TOUEK IPH PELIEHUH T€OMETPUUECKUX 3a4ad.

BnucanHast 1 BHEBIIMCAHHASI OKPY>KHOCTb JIJISl TPEYTOJIbHUKA.

YeThIpEéXyroJibHUKH

[lapannenorpamm, €ro mNpu3HaKM U cBoicTBa. IIpAMOyroiabHUK, poMoO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoiicTBa u npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JUHUS TpaneLuu.

Cpennsst AMHUS TpEyrojbHUKA. MeToa yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJIbHUKA.

Teopema @aseca, TeopeMa O TMPONOPLUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{enTpanbHO-CUMMETPUYHBIE (DUTYPHI.

IMoxooue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyroJbHUKOB. I[IprMeHeHue 1Om00MS TpPH PEIIEHUH TEeOMETPUUYECKUX U
MPAKTUYECKUX 33/1a4.

Iiomans



[Tonstue o mmomanu. CBoWCTBa IUIOMIANIEH TEOMETPUYECKUX (QUTYP.
[Tpocreiimue GopmMymbl A7 MIIOMAAN TPEYTOJIbHUKA, MMapajjienorpamMmma, pomoa u
Tpaneuuu. [lnomanu nogo0HeIx ¢uryp. OTHOILIEHUE IUTOMAACH TPEYTOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 3a7a4.

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° wu  60°.
[IponnopuHOHAIBHBIE OTPE3KU B IIPSMOYTOJIBHOM TPEYTOJIbHUKE.

V1Bl 1 4eThIPEXYT0JIbHUKH, CBSA3AHHbIE C OKPYKHOCTHIO

BrnmcaHHble M ONMCaHHBIE OKPYKHOCTH 4YETBIpEXyrosbHuKa. CBOWCTBA M
IPU3HAKU BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl ¥ MOAOOHBIE TPEYroJIbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajJpaTe KacareabHOW. [IprMeHeHne npu pelmeHnr reoMeTpUuYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, KocuHyc, TaHredc yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynsl  npuBeacHus.  PeuieHue
TPEYTrOJbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenune 3a1a4 reoMeTprU4ECKON ONTUKH.

Tpuronomerpudeckue bopmynsl s IJIOIAAN  TPEYroJibHUKa,
napaienorpamma, pombOa, tpamnenuu. dopmyna I'epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

MeToa KOOpAUHAT

VYpaBHeHUe TNpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIIMEHT U CBOOOIHBIN
YJEH, WX TIEeOMETPUYECKUM CMbICI. [lapamienbHOCTh W NEPNEHINKYIAPHOCTh
npsMBIX (depe3 yriioBod ko3 UIIMEHT).

YpaBHEeHHE OKpPYXKHOCTH. HaxoxknaeHue mnepeceyeHurM OKpPYKHOCTEM U
NpsIMBIX B KoopJuHarax. Popmysia pacCTOSIHUASL OT TOYKHM 10 mpsiMoi. Ilnomans
napajuieiorpaMMa B KOOpPJMHATaX, MOHATHE 00 OPHUEHTUPOBAHHOW IUIOLIAIH.
[IpumeHenne MeToa KOOPAMHAT B TPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a/1a4ax.



BexTopbl

BekTopbl Ha miockocTH. ClOXEHUWE M BBIYMTAHHWE BEKTOPOB — IpaBHIIA
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKEHME M BBIYMTAHME BEKTOPOB, YMHOXXCHHE BEKTOpPA HA YHCIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). Pa3lmokeHHWsI BEKTOPOB IO Oaswucy.
CkansipHO€ TPOU3BEAEHUE BEKTOPOB, F'€OMETPHUUYECKHII CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTMBHOCTb CKAJISIPHOIO IMPOU3BEIACHMUS.
CkajsipHOE  TPOM3BEACHUE M INPOEHUpOBaHHE. [IpUMEHEHue CKaIIPHOTrOo
IIPOU3BEJCHUS BEKTOPOB JUISl HAXOXKIEHWUS [UIMH W yrjaoB. Pemenue
T€OMETPUYECKHX 33]1a4 C IIOMOIIbIO CKAJIIPHOTO IPOU3BEACHUS.

JIIMHA OKPYKHOCTH U IUIOIIA/Ab KPyra

[IpaBunpHBIE MHOrOYroJbHUKHM. JInmuHa oOkpyxHOcTH. I'pamycHas wu
paauaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHrst 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (urypsl. [ToBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHST W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIMCH, CKYJIBOTYype, apxuTekrype. Kommozunuu
nBIKeHUH (ipocTeiiue npuMepsl). [[puMeHeHne B reoMeTpUYeCcKX 3a/1auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3adad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHMEM MaTEeMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuveckoro BocnUTaHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIEeH Cpenpl, IUIaHUPOBAHUS ITOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYIUPOBATH WJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI 711 0000IIEHHS 1 CPAaBHEHM S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3A;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSX, Mpejiaratb KpUTEpUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIACHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCHpyIOIIME  NPOTHUBOpEYHe,  MpoOlieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoOIecca, a TakKe BbBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3MPOBATH W HWHTEPHPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OopMyIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOMy PEIICHHS 3aadH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINNA U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI paOOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJieHAMH KOMAaH[IbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI 71l PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh W KOPPEKTUPOBATH BapHAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU PEIIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHUS WM HEIOCTHKEHUS 11€TTU, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty 00ydenus B 7 Kiaacce 00yJaromuics MOJIYyUUT CIETYIOIINE TPEeIMETHBIC
PE3yIbTaTHI:

Pacno3HaBaTh HM3yU€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEXkKU MO YCIOBUIO 3ahaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYMH YTJIOB.

Jlenath NMPUKUAKY U OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIHMYMH MPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOIUTE JOTMYECKHE PACCYKIAEHUS C UCIOJIb30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCAd NpPHU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YJIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOT'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4v Ha HaXO0XJACHHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
MecTta Touek. [loap30BaThcs MOHATHEM TeoMeTpuueckoro mecta Todek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Jloka3plBaTh M TPUMEHSATH NPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TOMOIIBIO [IUPKYJIA U
JIMHEWKHU.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuiicss TOIY4YHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Bianerp mMOHATHEM BIMCAaHHOTO W LEHTPAIBHOIO YIUIA, YIia MEXAY
KacaTeJIbHOM M XOpJOH, ONKMCAaHHOM M BIMCAaHHOM OKPYKHOCTH TPEYrOJIbHHUKA,
IIPUMEHSATH UX CBOMCTBA IPH PELICHUM 3aa4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxXoJuTh €€ LEeHTp. Jloka3bIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YTJIOB TPEYIOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIVMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biianers noHATHEM KacaTeJIbHOW K OKPYXKHOCTH, I10JIb30BATHCS TEOPEMOU O
MEPIIEHINKYJIIPHOCTA KAacaTENbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PEILIEHUU T€OMETPUUECKUX 3a1a4.

Pacro3HaBaTh OCHOBHBIC BHIBI YETBHIPEXYTOJIBHUKOB, WX DJIEMCHTHI,
MOJIB30BATHCS MX CBOWMCTBAMH IPU PEUICHUU TEOMETPUYCCKUX 3amad. Pazmuyarh
MPU3HAKK U CBOMCTBA TapajuiesiorpaMma, pom6a U MpsMOyToJIbHUKA, JTOKa3bIBaTh
UX ¥ YBEPEHHO MPUMEHSTH MPU PEUICHUH T€OMETPHUUISCKUX 3a1aY.

Hcronb30BaTh CBOMCTBA TOYKH TIEPECEUCHUS MEAMaH TPEYToJIbHUKA (IIEHTpa
Macc) B peIlICHUH 3a/1ay.

BraneTs moHsATHEM CpeaHEH JTUHWUU TPEYTOJIbHWKA W TPAICIUH, PUMCHSTh
WX CBOMCTBA TPH PEIICHHMH TEOMETPUYECKUX 3amad. lcmomp3oBath TeopeMmy
dajieca U TeOpeMy 0 MPOMOPIUOHATHHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUICCKUX 3a]1a4.

Pacrio3HaBaTh II€HTPAbHO-CUMMETPUYHBIC (DUTYpBl W HCIIOJNB30BaTh HX
CBOMWCTBA MPU PEIICHUHU 3a/a4.

Brnanets moHsTHSMH TMOA00US TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX JJIEMEHTOB MOAOOHBIX TPEYTOJIBHUKOB. MIMeTh mipeacTaBieHue o
npeodpa3oBaHUM MOA00MA U O MOJ0OHBIX ¢urypax. [lonap3oBaThCs MpU3HAKAMU
noAo0Ousi TPEyroJbHUKOB MPHU PElIeHUd T€OMETPUYECKUX 3anad. Jloka3piBaTh U
MPUMEHSITH OTHOIICHUS TIPOMIOPIIMOHATEHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumeHsaTh MoI00ME B MPAKTUISCKUX 3a7avax.



BeiBomuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpeyrojbHHUKa, MapaiesorpaMma, poMoa u Tpaneruu. Beraucnare (pa3nuyHbiMu
cnocobaMu) TUIOHIAAb TPEYroJbHUKA W TUIOMIATd MHOTOYTOJBHBIX (UTYD
(monb3ysch, € HEOOXOAWMO, KaJIbKYJISITOPOM). 3HAaThb OTHOIICHHE IuIOUIaned
NOJIOOHBIX (UIyp U NPUMEHSATh NPU pEHIeHMH 3ahad. [IpUMeHATH MmonxydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
npakTHueckux 3azad. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPaKTUYECKUX
3aJ]a4ax, CAMOCTOATENBHO JE€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JJINHBI.

Hcnonp30BaTh TEOpPEMbl O BIMCAaHHBIX yriaX, yrjax MeEXAy XopAaMmu
(CeKyIIMMHM) U yTIie MEXAY KacaTeJIbHOM U XOPAOW P PEIIEHUN T€OMETPUUYECKUX
3amay. Jloka3piBaTh M MPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
IIPOU3BEJCHUM OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.

[TpyuMeHsATh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJEIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHniry 00y4deHus B 9 kiacce o0ydaromuiics MOTYyUUT CIASAYIONINE TPEAMETHBIC
pEe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOII[BI0 PA3JIMYHBIC DJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO0 KaTbKYJIATOPA) AJIMHBI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM ISl HAXOXKJICHUS COOTHOUICHUN MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh MX IS
HaXO0XJICHUSI Pa3IMYHbIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TEOMETPUUYECKUX 3ajad. [IpuMeHsTh MNoJlydeHHbIE 3HAHUS IIPU
pEIICHUY MPAKTUYECKUX 3a]1a4.

[IpUMEHSTH TPUTOHOMETPUIO B 3a/1a4axX Ha HAXOXJICHHUE TJIONIA1, BBIBOIUTH
¥ BIIAJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyTy TS TUTOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NMeTrs mnpeAcTaBI€HHE O TOMOTETHM, NPUMEHITh B IPAKTUYECKUX
CUTyalusX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas pu pelieHnu 3aaay.



Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboOTaTh C YpaBHCHHEM
npsAMOM Ha TIJIOCKOCTH. BiameTs TOHATHSMH YTIOBOro KO3 UIIMEHTa U
CBOOOJIHOTO 4YJIeHA, MOHUMATh WX T'€OMETPUUECKUN CMBICI U CBS3b YIJIOBOTO
koddduienTa ¢ Bo3pacTaHHMEM M YObIBAaHUEM JMHEHHOM (QYHKIUU. YMETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPAUICIbHOCTBIO H
MEPIEHIUKYJISIPHOCTBIO MPSAMBIX, MEPECCUCHUEM MPSMBIX, HAXOXKJICHUEM TOUYEK
[IEPECEUYECHUS.

BeiBoIUTh W BIAAETh YPAaBHEHUEM OKPYKHOCTH. MCIOnp30BaThb METOL
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHU OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHHUSI OT TOYKH JO MPSMOM, IUIOHIAJAM MapajuieiorpaMMa B
KOOpAMHATaX, UMETh MOHATHE 00 OpPUEHTHPOBAHHOW IUIomanu. [lomp3oBaThes
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro TMpU PElICHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. IIpuMeHATr MeToj KOoopAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerr moHsiTHEM BeKTOpa. YMETh CKJIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCJO, BIAJETh MpPaBUIaMU TPEYTOJbHHUKA U MapaijiejorpaMmma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BeKTopa. BnaaeTp CI0XEHUEM H BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpJANHATAX.

NwmeTts npencrapieHue o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI O
O0aszucy. PacknagpiBaTh BEKTOpPhl CHJII C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHATh TMONy4YEHHbIE 3HAaHHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Branerb MOHSATHEM CKalIsPHOTO MPOM3BENCHUS BEKTOPOB, MOHHMAaTh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO TIOJIb30BAThCS €r0 BBIPAKCHUEM B
JIEKapTOBBIX KOOpJAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJSIPHOIO MPOU3BEACHUS
U €ro CBA3b C MpoeurupoBaHueM. [IpUMEHSITh CKalsIpHOE MPOU3BECHUE BEKTOPOB
JUIS. HAXOXIEHUs JUIMH U yrioB. PemaTs reoMerpuyeckue 3aJayv ¢ MOMOIIbIO
CKaJISIpHOTO Tipou3BeneHus. Vcnob30BaTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux v GU3NYECKUX 3aJa4dax.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIiia, BEIYUCIIATH MIOAAL KpyTa U
ero yacrer. [lonumare cmbicit uncna . [IpUMEHSTh MOJYyYEHHBIE YMEHUS IPU
pellIeHUH MPAKTUYECKUX 3ajad. 3HaTh HMCTOPUYECKHE CBEICHUs 00 HU3MEpPEHUU
JUTUHBI OKPY>KHOCTH U IIOIIAAH KpyTa.

Nmetps mnpencraBieHue o MpeoOpa3oBaHWM TUIOCKOCTH, O JBIKEHUSX.
Haxomuth ocu, UEHTPHI CUMMETpPUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMIO3UIIMKM TMPOCTEHIINX MpeoOpa3oBaHuil. [IpuMeHsATh ABMXKEHUS IJIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.



[IpumMeHsATh TOIy4eHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIEIN JIJIS 3a/1a4 PeaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYMCICHUS
C TPUMEHEHHEM TIOM00Ws M TPUTOHOMETPUYECKUX (PYHKIUK (TOJB3YACh, TC
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28
W3mepenne reoMeTpudecKix BEIIMIHH
2 TpeyronbHUKH 19
3 [TapannensHocTs. CymMMa yriioB 15
MHOTOYTOJIbHUKA
[IpsiMOyrosbHbBIE TPEYTOJILHUKU
3) ['eomeTprueckue HepaBeHCTBA
5 OxpyxHOoCTb. [TocTpoeHus ¢ MoMOIIbIO 15
LUAPKYJIS U JIMHEUKU
7 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 12
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

KoauuecTBo KOHTPOJIBHBIX U MPAKTUHYIECCKHUX paﬁoT YUHUTEIDb MOKET ONIPpEACJIATL HHAUBUAYAJILHO .




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 OKpYXHOCTh 30
1 YeTbIpEXyroJIbHUKH 32
3 [Tnomans 24
4 Teopema [Iudaropa n Havana 18
TPUTOHOMETPHH
[Tonobue TpeyroabHIUKOB 22
5 [ToBTOpenue, 0600OIICHNE, CHCTEMAaTHU3AIUS 10
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

KoauuecTBo KOHTPOJIBHBIX U NPAKTUYECCKHUX paﬁoT YUUTEIb MOKET ONIpEACJIATL HHAUBUAYAJILHO .




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
3 MeTto KoopaHHAT 16 1
4 BexkTopsl 20 1
3) JlIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
7 [ToBTOpEHME, 0606IIICHI:I€, 18 1
cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

KoauuecTBo KOHTPOJIBHBIX U NPAKTUYECCKHUX paﬁoT YUUTEIb MOKET ONIpEACJIATL HHAUBUAYAJILHO .




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

FeomeTpua 7-9 /AtaHacaH /1.C. u ap/U3patenscTBo «MpocselleHmne»
METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
o T'eomerpus, 7-9 kmacc/ Anexcannpos A.Jl., Bepuep A.JI., Peokuk B.U.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
e 3amauu K ypokam reometrpun 7-11 knacc/b.I".3uB
o JlomonHUTENbHBIE TJIaBBl K IIKOJIBHOMY yueOHUKY. ['eometpus 8/
ATtaHacaH J1.C. u ap/UN3patenbcTBo «MpocselleHne»
o JlonoMHUTENBHBIC TJIABBI K IIKOJIFHOMY yueOHHKY. ['eomerpus 9/

AtaHacsH J1.C. v ap/UN3patenbctBo «lpocseleHme»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



