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HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3elOB ILIKOJIbHOW MaTeMaTUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHW M B3aUMHOE  paCIOJIOKEHHE, ONUpaeTcss Ha JOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUI0. LIeHHOCTh M3y4YeHHs T€OMETPUH Ha YpPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccy>KIeHusi «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT  NPHU3HAKOB,
dopMynupoBaTh oOpaTHbIe yTBEpkIeHUA. Ocob0e 3HaUeHue T0Ka3aTeNbHAs TUHUS
UMeEeT I yrayOJaEéHHOro U3y4eHUsI MaTeMaTHKU.

Lenbto n3yyeHus TEOMETPUU SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MAaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a7a4, BCTPEUAIOIIUXCS B
peanbHOM  >ku3HU.  OOyuammuiics  JOJDKEH  HAayduTbCs  OMPENEsaTh
reOMETPUYECKYI0 (UTYpy, ONUCHIBATH CJIOBAMHM YEPTEXK WIM PUCYHOK, HAUTH
IoNaaAb  3€MEIBHOT0  y4dacTKa, pacCUUTHhIBATh  HEOOXOIUMYIO  JIIMHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOyeMble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIWTEIbHAS JIMHUS B U3YYCHUH T€OMETPHH.
[Ipu pemieHuu 3amay MPAKTUUYECKOTO XapakTepa OOYyYarONIUICS YUUTCS CTPOUTH
MaTeMaTHYECKUE MOJENH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh Y4eOHOTo Kypca yriayOJaéHHOTO U3yUYeHUs TEOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs He MPOCTO 3HAKOMSTCS C ONPEACTIEHHBIMU TMOHITHIMU, a
YBEPEHHO OBIIaJeBal0T MMHU. CyIlecTBYIOINE TEeMbI IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH U3ydaroTcsl Ha OoJiee ri1yOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHHUSA, TOMOTAIONIME WM YBEPEHHO IPUMEHSITh CBOM 3HAHUSA HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeAMETaX, Mpexae Bcero pusuke u nHPOpMaTuke,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHMSIMU TPU PEUICHUHU NPAKTUYECKUX
3a/1ad4.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3y4aeTcsl yriiyOnEHHBIA yaeOHbIH
kypc «['eomeTpusi», KOTOpBIA BKIIOYAET CIEAYIOIIHNE OCHOBHBIE pa3Ielibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHuku», «OKpYyKHOCTBHY,
«Hetpipéxyronbaukny», «Ilogodue», «IneMeHThl TpUroHOMETpUn», «llnomaan», a
Takke «MeToa koopauHaT», «BexTopei», «IIpeodpa3oBanus MIOCKOCTHY.

Ha u3zyuenue yuebnoro kypca «I'eomerpusi» otBogutcs 306 yacoB: B 7 Kjacce
— 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Hezelno), B 9 kjacce
— 102 gaca (3 yaca B HeZIelIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHUS W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHaTrue o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3aumHOe pacronoxeHue TOYeK Ha IpsAMOM. M3mepeHue UIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[Tonymnockocte W yroi. Bwuasl yrnos. HM3mepeHue BEIUMYMH YTJIOB.
BeprukanbHble u cMexHble yriibl. [lapanmienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 npsmMou. buccekrpuca yria.

Jlomanas. Buael nomansix. JiinHa nomaHoi. MHoroyronsHuku. llepumerp
MHOTOyroJjibHUKa. [IoHATHE O BBIMYKIIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyrojabHuKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJBHBIE, TYHOYTOJbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHWE. Meauana, OucCcekTprca M BbICOTa
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOpOM TNpPHU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOEIpeHHBIE TpPEyroJbHUKM M HX cBoicTBa. [Ipu3nHax
paBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil Mpu3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHUHU B OKPYKAIOLIEM MUDE.

IHapaanenbHbie npsiMbie. CyMMa yIi10B MHOTOYT0J1bHMKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O IocTynare EBkinuaa u o
poinu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reomeTpuu. CBONCTBA U MPU3HAKU
napajuiesbHbIX  HpsMbiX. Cymma  yriioB TpeyrosiibHUKa. BHemHue  yribl
TpeyrojipHrKa. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJI0B BBITYKJIOIO MHOTOYTOJIbHHKA.

IIpsiMmoyroabHbIe TPEYTroJbHUKHU

IIpn3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. llepneHaukyisap u
HakJoHHAs. CBOMCTBO MeAMaHbl MIPSMOYIOJIBHOTO TPEYrOJbHUKA, IPOBEIEHHON K
rurotenyse. [IpsamMoyroabHblil TpeyroJabHUK C yriaoM B 30°.

OKpY:KHOCTH



IloHATHS OKPYKHOCTH M Kpyra. ODJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmonoxeHue OKpYKHOCTU U
npsamoi. KacarenpHas u cexyas K OKpy>KHOCTU. OKpY»XHOCTb, BIIUCAHHAS B YTOJL.
IIpocreiiime MoCTpoOeHMs ¢ MOMOIIBIO HUPKYIIS U JIMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe TOYeK. lIpuMepsl reoMeTpudecKkux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIuHHbBIN NEPIICHAUKYISAP K OTPE3KY
KaK IeoMeTpudeckue Mecrta ToueK. OmnncaHHas OKpPYKHOCTb TPEYrOJIbHUKA, €€
LEeHTp. MeToa reOMETPUYECKUX MECT TOUEK IIPU PELICHUU FeOMETPUUECKUX 3a1ay.

ITocTpoeHus ¢ MOMOIbLIO HUPKYJIA U JTUHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STaIbl
3a/1a4M HA IIOCTPOEHUs, PELICHUE 3aa4 Ha [IOCTPOCHUE LIUPKYJIEM U JIMHEUKOMN.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, €ro mNpu3HAKU H cBoicTBa. [IpsMOyronbHHUK, pOMO,
KBaJipaT, UX NpPHU3HAKK U CBoOWcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBoicTBa U pu3Haku. [IpsimoyronbsHas Tpaneius. CpeaHsisi JUHUS Tpaneluuu.

CpenHsisi TuHUSA TpeyrojabHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceueHnH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J11 NpOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHnt momoous. Ilpu3naku momoOus
TpeyrodbHUKOB. [lpuMeHenne mogo0usi TPU pEUICHUH TEOMETPUYECKUX W
PaKTUYECKUX 3a]1a4.

ITnomaan

[TonstTve o mmomaau. CBoWcTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocreiimue GpopMyIbl s TIIOMIAAN TPEYTrOJNIbHUKA, MapauieiorpaMMa, pomoa u
tpanenun. [Inomanu mnogo6HsIX ¢puryp. OTHOIIEHKE TIOMAAEH TPEyrOIbHUKOB.

Teopema ITudgaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MIPAKTUYECKUX 3a/1a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIE€HC OCTPOro yria MNpsSMOYrOJILHOTO
TpeyroibHUKa. TpuroHomerpuueckne ¢Qyakmum yrmoB B 30° 45° u  60°
[IponopuroHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTOJIbHUKH, CB3aHHbIE C OKPY/KHOCTHIO



BnucanHbIE U IEHTPAJIBHBIE YIJIBI, YTOJI MEXKIY KacaTeJIbHOW U XOPAOM. YTJIbI
MEXKIy XOpJaMH M CEKyllMMH. DBrmcaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA M YETBIPEXYrOJbHUKHA. CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHNKA. B3auMHOE pacmosiokeHHe [BYX OKpykHocTeh. Kacanue
okpyxHocTei. OOLIue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Peuienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCUMHYCOB U TEOpEMA CUHYCOB. Perienne nmpakTnueckux
3a/1a4 C UCNOJb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Pelenune 3a1au
F€OMETPUUYECKOU ONTHUKH.

TpuroHomerpuyeckue bopmynbl s IUVIOIIAAA  TPEYroOJIbHHKA,
napajuiesniorpaMmma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xopasl ¥ TOA00HBIE TPEYTOIBHUKH B OKPY>KHOCTH. TeopemMa o0 Mpou3BeICHUN
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIIINX, TEOpPEMA O KBaJpaTe
KacaTenbHOU. [IpuMeHeHne npu peleHuy reoMeTpuIecKux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

MeTtoa koopauHaT

YpaBHEeHHE TPSIMONW Ha TUIOCKOCTH. YTJIOBOW KOA(PGUIIMEHT U CBOOOIHBIN
YJIeH, MX TEOMETpUYEeCKUid cmbich. [lapamnenbHOCTh W NEPHEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 YriIoBo K03 OHUITUEHT).

YpaBHeHue OKpyKHOCTU. Haxox1eHne nepeceyeHnii OKpyKHOCTEN U IIPSMBIX
B KoopauHatax. Dopmysia pacCTOSHUA OT TOYKHA A0 npsMou. I[lmomans
napajyiesiorpaMMa B KOOpAHMHATAX, IMOHSATHE OO0 OPHEHTHPOBAHHOM ILIOIIA[IH.
[IpruMmeHeHne meToga KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHX
3a7ayax.

BekTopsl

Bekropel Ha minockoctu. CHOKEHHE M BBIYMTAHUE BEKTOPOB — MpaBUia
TPEYroJIbHUKA W MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpA Ha yuciio. KoopauHatsl
BekTOopa. CllOKEeHHWE W BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa HAa YHUCIO B
koopauHaTax. [I[pumeHeHne BeKTOpoB B (hU3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha TUIOCKOCTH). PasnoxeHuss BEKTOpPOB MO Oas3ucy.
CkansipHoe NpPOU3BEJIEHHE BEKTOPOB, N'€OMETPUYECKHII CMBICI U BBIpAXXEHHUE B
JNEKApTOBbIX KoopAuHATax. JIMCTpUOYTUBHOCTh CKaJIPHOTO IPOM3BEIICHUS.
CxamgpHoe TpOM3BEICHUE U NOpoenupoBaHue. lIpumMeHeHue CKaISIPHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JIMH U YyriuoB. Pemenue
FeOMETPUUYECKUX 3a7a4 C IIOMOIIBIO CKAJIAPHOr0 IIPOU3BEIACHHUS.

JJIMHA OKPYKHOCTH M IVIOLIAAL KPYyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
Mepa yrIja, BBIUMCICHHE JUIMH IOYr OKpyxHocted. Ilmomanes kpyra, cekropa,
cermenTa. Mctopuueckue cBeieHus: 00 U3MEPEHUH IJTMHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cumMmerpusi. LlenTpanbHo-cumMmMmeTpuunbie Gurypsl. [1oBoporT.
OceBas cummeTpus. OUryppl, CUHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIi HEPEHOC.

[lonsiTue nBwxeHuss W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposiBnenus
CUMMETPUHM B MNPUPOAE, >KUBOMMUCH, CKYJIBITYype, apxuTekType. Kommosunnu
IBUXKEHUH (mpocTeiiiue npumepsl). [IpuMeHeHne B reoMeTpuuecKux 3aaadax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMbBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MaTUK{, LEHHOCTHBIM  OTHOLIIEHHWEM K  JIOCTWXKEHUSM  POCCHMCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJBI, K HCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJIaHUHA U peaju3aliid ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCIIMTAHMS

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMaTUYECKOTO
o0Opa3oBaHus Ha MPOTHKEHUM BCEW >KM3HU IJIsl yCNEIHOW MNpodeccuOHATBHOM
JESTEIHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CIIOCOOHOCTHIO K OMOIMOHAIBHOMY U  OCTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajJad, PEHICHWH, PACCYKICHUU, YMEHHUIO BHJIEThH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS

OpPHUEHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ Pa3sBUTUA M 3HAYMMOCTH U1 PAa3BUTHSA LIMBWIM3ALMUU,
OBJIQJICHUEM SI3BIKOM MATE€MAaTUKH U MAaTE€MaTHU4YECKOW KYJbTYPOU KaK CPEICTBOM
MIO3HAHWS MUPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEIOBATENBCKOMN AEATEIIBHOCTH;

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0JIArONOJIyYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbS,  BEJEHHUA  30pOBOro  oOpa3a JKHU3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3KOJIOTN4€eCKOT0 BOCIIMTAHUSA:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIeH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM JI1 OKPY>KAIOIIEH Cpesibl, 0OCO3HAHUEM II100aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJIeM U MyTeH UX peIIeHHUS;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTath B COBMECTHOM JEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JA€(PUINUTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYKD  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAaEMble pELICHUs W JIeUCTBUS, (OpPMYNIHpOBaTh U OLEHUBATh PUCKU U
nocjeacTBUs, (OPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmiero o6pa3zoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JIEUCTBUSMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue JelcTBUA:

BBISIBJIATh M XApPaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHHH MEXAYy IOHATHAMH, (OPMYIHPOBATH
omnpeeeHUs] OHSATHUM, YCTaHABIMBATh CYIIECCTBEHHBIN MPU3HAK KJacCU(UKAIINH,
OCHOBAHMS 11 0000IIEHNS U CPaBHEHUS, KPUTEPUM TIPOBOJUMOIO aHAJN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENbHBIC U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSX, MpeaaraTb KpUTEPUU IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYUN;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOTO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTEMaTHYECKUX
(akTOB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOJUTH MPUMEPHI H KOHTPIPUMEDHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIIeHus;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3amauu  (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HANOO0JIE€ MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITETEHO
BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS

UCTIOBh30BaTh BOTPOCHl KAaK HCCIENOBATEIIbCKU HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAHaBIMBaTh HCKOMOE U JaHHOE, (OPMHUpOBATH THUIIOTE3Y,
apryMEHTUPOBAaTh CBOIO MO3UIINI0, MHEHUE;

OPOBOJUTh IO CAMOCTOSATENBHO COCTABJICHHOMY IUIAaHY OSKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OObEKTa,
3aBHCUMOCTEH 0OBEKTOB MEXy COOO;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONEHHUS,  MCCIEAOBaHUS, OKCIEPUMEHTa,  OLECHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TAaKXKe BbIIBUraTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH HENOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

BeIOMpaTh (opMmy TpeAcTaBieHHS WHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHU, TuarpaMMaMu, HHOHM rpa@uKoil 1 uX KOMOMHALIUAMY,

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OopMyTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMU U
LeIsIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHUS 1O XOAY pEIIeHHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOH TEMBI,
npoOsieMbl, pemaeMoil 3ajaud, BBICKA3bIBaTh HJEH, HAIEICHHbIE Ha IOUCK
pELICHUs], COMOCTAaBIATh CBOM CYXACHHUS C CYXKICHUSMU JPYTHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pas3linuue U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(bopMynHpoOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3yJabTaThl PEIICHUs 3aJlauM, SKCIIEPUMEHTa, UCCIEA0BAHMS,
POEKTa, CaMOCTOSATEIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMi 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHJIHOM M MHJMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTEeMaTUYEeCKUX 3a7ad, NPUHUMATh Ielb
COBMECTHOW JAESTENBHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensTh BUIbl paboOT, JAOroBapuBaThCs, OOCYKJIATh MPOLECC M Pe3ybTaT
paboThl, 0000111aTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboTel (00CyxaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJAUHUPOBATD
CBOMU JIEUCTBUSA C JPYTMMU UJI€HAMHM KOMaH/bl, OLIECHUBATh KaUeCTBO pe3ysibTaTa U
Ka4eCTBO CBOET0 BKJIaJ|a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/IEHCTBHUS.

PeryisiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIUSX,
OpUEHTHPOBATHCS B PA3NUYHBIX MOIX0AAaX NPUHATUSA PELICHUN (MHANBUIYaAIbHOE,
PYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, alTOPUTM PEIIeHUs 3aJadd (WIH €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJ€Th COCO0aMHM CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yiabTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1a41, CAMOMOTHBAITNH U pedIIeKcHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]1auH,
BHOCUTHh KOPPEKTHUBBI B [I€SITEJIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJIEHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIOBUSIM, OOBSCHATh NPUUYUHBI JOCTUKEHUS WIM HEJOCTUKEHUS 1I€JIU, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh SMOLMHU IMPU HM3YYEHUU MaTEeMaTHYECKHMX OOBEKTOB U (PaKToOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pPEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yuenus B 7 kjiacce 00y4yaromuiics MOIyYUT CIAETYIONTUE MPEIMETHbBIC
pPE3YIBTaTHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEAeisITh HX
B3aUMHOE PAacCIoJIOKEHHEe, H300pa)kaTh TeOMETPUYECKHE (UTYPHI, BBIMOJHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YIIIOBbIE BEIUYMHBL. PemaTth
3a7]a4¥ Ha BBIYMCJIEHUE IJIUH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peanpbHOM JKM3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PasznmuuaTe pa3Mepbl 3THX
00BEKTOB TIO TIOPSAJIKY BETUIUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBLHUKOB, HCMOJIH30BaTh
NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOAUTE JIOTMYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PEUICHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapaJIeIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOpBhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajielIbHOCTh NPSIMBIX C TOMOILBI PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOW MPSIMOMA.

Pemrats 3a7aun Ha KileTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTH YUCIOBBIC M OYKBEHHBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a/a4ax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TEPECEUCHUU IBYX
NapajuIeIbHbIX NPSAMBIX CEKyLIeW. Pemars npakTudyeckue 3a1auu Ha HaXOXKJICHUE
YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPHCY yIia U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
MmecTta Touek. [lonb3oBaThbes nmoHATHEM reomerpudeckoro mecra touek (I'MT) npu
JI0KA3aTEJIbCTBE TEOMETPUUYECKUX YTBEPKICHUN U MPU PEIICHUHN 3a]1a4.



@opmMynUpOBaTh ONPEAECICHUS OKPYKHOCTU U Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAZETh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSITH
3TU CBOMCTBA IIPU PELICHUU 3a1a4.

Binagets NOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb
HaXoAUTh €€ LeHTp. JloKa3bIBaTh U HUCMHOIb30BaTh (PaKThl O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEIAUHHBIE
IIEPIICHAUKYJIISAPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAIOTCS B OJHON TOYKE.

BiianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCA TEOPEMOM O
IIEPIICHAUKYIIIPHOCTU KacaTeJIbHOU M paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloxa3pIBaTh paBEHCTBO OTPE3KOB KACATENIBHBIX K OKPY)KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX IPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE IT€OMETPUYECKUE TIOCTPOCHUS C IMOMOILBIO LIUPKYISA U
JIMHENKHU.

K konIty 00yuenust B 8 kiacce 00yJaromuiicss MOJIyquT CJICIYIOMINE MPEIMETHBIC
PEe3YIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
N0JIb30BAaThCSl UX CBOMCTBAMH IPU PEUIEHWU I€OMETPUYECKUX 3a1ad. Pa3znuuyarhb
NpU3HAKU U CBOMCTBA MapajiesorpaMmma, pomoa u npsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEINAH TPEYTrOJbHUKA (LIEHTpa
Macc) B pelICHUH 3aad.

Bnaners noHsTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANECLINH, IPUMEHSTh UX
CBOWCTBA MPHU PEUICHUU T'€OMETPUIECKUX 3aj1a4. Vcnonb3oBath Teopemy dasieca u
TEOpEMY O TMPONOPIUOHAIBHBIX OTPE3Kax, MNPUMEHATh UX [JS PEIICHUS
NpPaKTUYECKUX 3a]1ay.

PacrioznaBaTh IEHTpaATbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOMCTBA MPH PEIICHUHN 3a]1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJIbHUKOB, KoddduiueHnTa momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYTOJbHUKOB. IMETh TipeicTaBienme o
npeoOpa3zoBaHu MOA00US U 0 MOMOOHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
noI00MsT TPEYTOJIBHUKOB TPU PEIIEHUN TeOMEeTpUUYecKnX 3anad. JlokaspiBaTh |
OPUMEHATH OTHOIIEHUS! POMOPIMOHATBHOCTU B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[IpumensaTs nog00KE B MPAKTUYECKUX 3a/1a4ax.

BeiBoguTh W WCMONB30BaTH MpoCTEeWIue (GOPMYyNbl IS TUIOIIAJH
TPEeYroJibHUKA, MapajuieiorpaMma, pom0a u Tpanenuu. Berauciars (pa3siaundHbIMU
cnocobamMu) IJIOIIaAb TPEYroJbHUKA U IUIOHIAAM MHOTOYTOJBHBIX (Uryp
(MONB3ysICh, TNI€ HEOOXOAUMO, KAJIbKYJISTOPOM). 3HaTh OTHOILICHHE IUIOAaeH



MOJO0OHBIX (PUTYyp M MPUMEHATh NMpPU peuieHUuH 3aaad. [IpuMeHsATh MoJydyeHHbIE
YMEHHMS B IPAKTUYECKUX 3a1a4ax.

[lonb3oBaTecs Teopemoit [ludaropa ansg pemieHUsT TE€OMETPUUYECKUX H
IIPAaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a1adax,
CaMOCTOSITENBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

Binaners noHATHMEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXIy
KAacaTeJIbHOW M XOpAOM, ONMCAHHOM M BIIMCAHHOM OKPYKHOCTU TPEYIOJIbHUKA U
YeThIPEXYTOJIBbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NONyYEHHBIE 3HAHMUS Ha IPAKTUKE — CTPOUTH MAaTeMaTUYECKUE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIME BHIYUCICHUSA
C TNpUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOAB3YSICh, IA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoniy 00yuenus B 9 kiacce oOyyaromuics NOJyYUT CIEAYIOUIUE TPEIMETHbBIE
PE3YNbTATHI:

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHl TPSAMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
PSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYJISTOPA) JUTHHBI
U YTJIbI 1711 HETaOJWYHBIX 3HAUCHUH.

[Tonb3oBaThcst popmMyliaMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [JII HAXOXKIEHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYrOJbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYyeHHBIE 3HAHUSA TIPH
pEeLIeHNU MPAKTHYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIAEHUE IUIOIIaA, BEIBOJUTh
U BIIAJIETh TPUTOHOMETPUUECKUMH (opMylaMu AJs IUIOMIAAd TPEYTOJIbHUKA,
napaiesiorpaMma, pom0a, Tparemnuu, BEIBOJUTH U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IS TUTOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NMmets npesicTaBieHnue 0 rOMOTETHH, IPUMEHATH B MPAKTUYECKUX CUTYALUSX.

Hcnonb3oBatk TeopeMsl UeBbl 1 MeHenast npu peleHuu 3ajad.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIUVIAX, Yyriax MeEXAy XopAaMu
(CeKyIlIMMU) U yrie MeXy KacaTelIbHOW U XOPIOW MPU PEUICHUN FT€OMETPUUECKUX
3aia4d. Jloka3blBaTh W MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
IPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaAPATE KacaTEIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, pabdoTaThb € YpaBHEHUEM
NpsIMOM  Ha TIUJIOCKOCTU. BnaneTh NOHATUAMHM YriaoBOro Koddduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMATh UX T€OMETPUYECKUH CMBICI U CBSI3b YIJIOBOTO
Ko3(puireHTa ¢ Bo3pacTaHUEM U yObIBAHUEM JTMHEUHOW PyHKIMU. YMETh pelaTh



METOOM  KOOpAMHAT  3aJadd,  CBS3aHHBIE C  NAPAUICIBHOCTBIO U
MEPIEHAUKYIAPHOCTHIO TMPAMBIX, MEPECECUCHUEM IMPSAMBIX, HAXOXKJICHUEM TOUYEK
IIEPECEUCHHUS.

BeIBOIUT M BIAAETh YpPaBHEHHUEM OKPYKHOCTH. McCromp30BaTh METOX
KOOpPAMHAT Uil HAxXOXKICHUs IEPECCYCHUN OKPYKHOCTEW M NIpsAMBIX. Braners
dopMynamMu paccTOSHUSA OT TOYKHM 0 MPSAMOH, IUIOIIaAM MapajuieorpaMmma B
KOOpJMHATaX, UMETh MOHATHE 00 OpHUEeHTHUpPOBaHHOM momanu. Iloap3oBaTbes
METOAO0M KOOPAMHAT Ha INIOCKOCTH, TPUMEHATH €r0 MPHU PEILIEHUH FEOMETPUUECKUX
U TpakTHYeCKHX 3afad. [IpumMeHsTh METOoI KOOpAMHAT B  IPAKTHKO-
OPHUEHTHPOBAHHBIX T€OMETPUYECKHUX 3a7adax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIQIbIBaTh M BBIYUTATh BEKTOPBI,
YMHOaTh Ha YHWCJIO, BIAJAETh NpPAaBWJIAMH TPEYrOJIbHUKA M NapajuieorpaMma.
Branerp nmpakTUYECKMMU HMHTEPIPETAUUSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpIMHATaMU BEKTOpa. Biianerp CIOKEHHMEM W BBIYMTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBiaeHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O6asucy. PackmanpiBaTh BEKTOpPhl CHJ C TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUU. [IpUMEHATH TOJy4YeHHbIC 3HAHUA B
npocTeHINX GU3NIECKUX 3aauax.

Biianerp NOHSATHEM CKAJISPHOTO IPOU3BEICHUS BEKTOPOB, INOHUMATh €TI0
F€OMETPUUYECKHAN CMBICII M YBEPEHHO I0JIb30BATHCS €TI0 BBIPAXKEHUEM B IEKAPTOBBIX
KOOpJMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAISPHOTO MPOU3BEACHUS U €T0 CBS3b C
npoeurpoBanueM. [IpuMeHATH  CKalspHOE MPOU3BEICHUE BEKTOPOB A
HaxOXJEHUs [JMH W YIoB. Pemars reoMerpuueckue 3ajadd € ITOMOLIBEO
CKQJISIPHOTO IIPOM3BeIeHUSA. VICIIonp30BaTh CKaJsipHOE NPOU3BEIACHHUE BEKTOPOB B
anreOpanyecKkux v GU3NYECKUX 3a/1auax.

Bianetp moHATHUSMH NPaBWIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBl 1YyTU OKPYKHOCTH W PaJlaHHON MEpHI YIia, BBIYUCIATH IUIOAb Kpyra u
ero vacrel. [lonumare cmbica uucia m. [IpuMEHATH MOJIydYEHHBIE YMEHUS IIpU
pEIICHUH MPAKTHYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBEICHUS 00 W3MEpEeHUU
JUIMHBI OKPYXHOCTH U IUIOIIAAN Kpyra.

HNmeTs mnpencrtaBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JBUKCHHSX.
Haxomute ocu, UEHTpel cuUMMETpuH (GUTyp, LEHTPHI TOBOPOTAa, HAXOIUTH
KOMITO3UIIMK TMPOCTEHINX mpeoOpazoBaHuil. [IpUMeHsATh NBUXKEHUS MIOCKOCTH
IIPY PELICHUHU T€OMETPUYECKUX 3a1a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA NMPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJENH IS 33724 PEATbHOW KU3HU U MPOBOJNUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TPUMEHEHHEM TOM00WS M TPUTOHOMETPHUYECKUX (YHKIUH (TMOIB3YsACh, TE
HEO0XO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (GUrypsl U UX CBOICTBa 28 1 brbmmorexa [OK
p M ' https://m.edsoo.ru/7f415e2e
N3mepenune reoMeTpuIecKuX BETHIUH
bu6moreka [IOK
2 T 19 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannensHocth. Cymma yriioB 15 1 bubnuoreka [IOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa [TOK
PAMOYE peyt https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 r 5 1
COMETPHTCCIE HepapeHcTa https://m.edsoo.ru/7f415e2e
OxkpyxHOCTbh. ['eOMeTpHUeCcKre MecTa
6 Toi}II()KHOCT OCHHUS C l;')IOMO BIO [IUPKYJIS 18 1 bubmorexa HOK
T p HIBIO THPICY. https://m.edsoo.ru/7f415e2e
W JTUHEHKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnnoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME




8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
. bubnuotexa [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
bu6moreka [IOK
2 I1 1 1
oRobue 6 https://m.edsoo.ru/7f417e18
bu6moreka [IOK
I1 1 1
3 FIOTHAA® 6 https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Havana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
5 VYTriabl 1 4eTBIPEXYTOJTbHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/7f417e18
5 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITIS 10 1 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 P 22 1
CLICHHE TPEYTOMBHHIOB https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
2 I1 12 1
OA00UE TPEYTOIBHHKOB https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Meron koopmuHar 10 ! https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 Bexroper 20 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
5 16 1
JUTHHa OKPYKHOCTH H IIOLIALE Kpyra https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
6 10
JBHKeHHA I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 12 1 bubnuoreka [JOK
cUCTEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O
- 102 6 0

I[TPOTPAMME




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

* Maremaruka. ['eomeTrpusi: 7-9-e kiacchl: 0a30BBIM ypOBEeHb: y4eOHHK, 7-9
kinaccel/  Atanacsn JI.C., byryzoB B.®., Kamomues C.b. u npyrue,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. J.C. AtanacsH. I'eometpus. 7 knacc. Pabouas terpaas M.: [IpocBemienue,
2022 r.

2. Uzyuyenue reometpun B 7-9 Kiaccax: METOJAMYECKHE PEKOMEHAIIMU: KHUTA
s yaurens/ JI. C. Aranacan, B.®. Byry3os, FO.A. I'mazkoB u np.]- M.:
ITpocsenienue, 2021 r.

3. 3uB b.I'. .I'eomerpus: Jlunaktudyeckue marepuaisl aist 7 kiacca / b. I'. 3us,
B.M. Meiinep. — M.: [Ipocremnienue, 2020—2022.
4. I'eometpus. Tectol. 7-9 knaccel: yueb.-met. mocobue / I1. 1. AnteiHOB-M.:
Hpoda, 2020.

5. KonTpoasHbie paboThI 10 TeOMeTpHH, 7 kiacc: kK yueonuky JI. C. Atanacsna
« Teomerpus, 7-9»/ H. b. MenbaukoBa-M.: Uzn. «Dx3amen», 2022.
6. N3ydyenue reomeTpun B 7, 8, 9 Kiaccax: METOJMYECKUE PEKOMEHJAIINU: KH.
s yaurens / JI.C. AranacsH, B.®. byry3os, FO.A. I'ma3zkoB u ap. -M.:

IIpocsemenue, 2019 — 2022.



7. T'aBpunoBa H.®. Iloypounble pa3pabOTKu Mo reoMeTrpuu. 7 kinacc. M.:
BAKO, 2019 — (B MIOMOILIb HIKOJIBHOMY YUUTEIIIO)
8. CamocTosiTeIbHbIE U KOHTPOJbHBIE PAaOOTHI MO aredpe U reoMeTpuu s 7
kiacca./ Epmoa A. I1., T'ono6opoasko B. B., EpmioBa A. C.— M.: Wnekca,

2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru
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