


HHOACHUTEJBHASA 3AIINCKA

I'eomeTpus Kak OJMH M3 OCHOBHBIX PA3/EJI0B IMIKOJIBHOM MAaTEMATUKH, UMEIOIIUN CBOEH
HEebl0 00ECIeYnTh M3YYEHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHHWH U B3aWMHOE
PACIIOJIOKEHUE, OMUPAETCS HA JIOTHYECKYIO, OKA3aTENIbHYI0 JIMHUIO. LIEHHOCTh W3y4deHHs
reOMETpUM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs 3aKIOYaeTcss B TOM, UTO
OOy4YaronIuiicss Y4YUTCA NPOBOJAUTH JOKAa3aTEIbHbIE PACCYKJIECHUS, CTPOUTH JIOTUYECKHE
YMO3aKIIFOUEHHS], I0KA3bIBaTh UCTUHHBIE YTBEPKJIECHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOJIUTh  PACCYXKACHUS «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
(dbopMyIupOBaTh OOPATHBIE YTBEPKICHUS.

BTopoii enpio n3ydeHus: TEOMETPUM SIBJISIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU
pELIEHNN KaK MaTeMaTHYEeCKUX, TaK M IMPAKTHYECKUX 3a]ad, BCTPEHAIOUIUXCS B PEAbHON
KU3HU. OOy4aromuics JOJDKEH HAYYUThCS ONPEEIUTh T€OMETPUUECKYIO (DUTYpPY, ONMUCATH
CJIOBaMHU JAHHBIA YEPTEX WIM PUCYHOK, HANTH IUIOLIAJb 3€MEIBHOIO Y4acTKa, PacCUMTATh
HEOOXOJUMYIO JJIMHY OITOBOJOKOHHOTO Kalenst wid TpeOyemble pa3Mepbl rapaxa Jyis
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTENIbHAS TMHUS B U3YUYEHUU T€OMETPHH.
[Ipu pemenun 3a7ad  MPAKTHYECKOTO  XapakTepa OOyYarolUHCA YYUTCA CTPOUTh
MaTE€MaTUYECKHE MOJENN pEeaJbHbIX XU3HEHHBIX CHUTYallUid, MPOBOJIUTH BBIYUCICHUS H
OLICHMBATh aJICKBATHOCTH IIOJIyYEHHOT'O pe3yibTaTa.

Kpaiine BaxxHO MOMUYEPKUBATH CBS3U T€OMETPUM C JIPYTUMHU YYEOHBIMU TpPEIMETaMU,
MOTHUBUPOBATh  MCIOJB30BaTh  OMNPEACIICHUS TE€OMETPUYECKHX (Uryp U  TOHSITH,
JEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHH B (U3MKE U TEXHUKE. OTH CBS3H
HauOoJee sIPKo BUIHBI B TeMaxX «BekTopsn», « TpuronomeTpuyeckue COOTHOIICHUs», «MeToa
koopauHat» u «Teopema [ludaropay.

VYuebnniii kypc «I'eomMeTpus» BKIIOUAET CIICIYIONINE OCHOBHBIE Pa3feibl COJAEPIKAHUS:
«I'eomeTpuueckue GUrypel U HUX CBOHCTBa», «VI3MepeHHE T'€OMETPUYECKHX BEIUYUHY,
«JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «BekTope», «/IBUKEHHS IUIOCKOCTHY,
«IIpeobpazoBanust MOTOOUN.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoautcsa 204 gaca: B 7 kiacce — 68 gacos
(2 gaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezel0), B 9 kitacce — 68 yacoB (2 yaca B
HEJICITIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

HavaneHble noHsTHs reometpud. Touka, mpsmas, OTpe3OK, Jdyd. Yrod. Buasl yrios.
BeprukanbHbele W cMexHble yriabel. buccekrpuca yrma. JlomaHasg, MHOIOYrOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummerpuunble  urypbl. OCHOBHbIE CBOWCTBa oOceBod cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHpE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOLIBIO LHMPKYJIS M JHHEWKU. TpeyrospHHUK. BbicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpPU3HAKU pPABHOOEAPEHHOro TpeyrojibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBONCTBA U NMPU3HAKYU NapAJLIEIBHBIX NpsMbIX. CymMMa yIiloB TpeyroJbHHUKA. BHEmHNE
YTJIBI TPEYTOJIbHUKA.

[IpssmMoyrosibHBIM TpeyroJbHUK. CBOWCTBO MEIMAHBI IMPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TIUNoTeHy3e. IIpu3Haku paBeHCTBA MNPAMOYIOJIBHBIX TPEYIOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTI0oM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM YIJie U OOJIbIIEH CTOPOHE TPEeYroJbHUKA. [IepreHIuKyYIsp U HAKIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekrpuca yria M CEpeaUHHBINA IEPIEHIUKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOYECK.

OkpyXHOCTb M Kpyr, XOpAa W JAHAMETpP, MX CBOWCTBAa. B3anMHOe pacronoxeHue
OKPYKHOCTH M mpsimMoil. KacarenbHas u cekymas K OKpy:KHOCTH. OKpYyKHOCTb, BIIUCAHHAs B
yroJi. BnucaHnHas 1 onrcaHHasi OKpY»KHOCTH TPEYTOJIbHHUKA.

8 KJIACC

UYerpipéxyronpauku. [lapamnenorpaMm, €ro nmpu3HakKu M CBOWCTBA. YacTHeIE Ciyyau
napajuiesorpaMmMoB (pSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPHU3HAKK U CBOMCTBa. Tpamenws,
paBHOOOKas Tparenusi, €€ CBOMCTBA U Mpu3HaKku. [IpsMoyronapHas Tpamnemusi.

Meton ynBoenus meauanbl. LlenTpanpHas cummerpud. Teopema daneca u TeopemMa o
MPONOPLUHUOHAIBHBIX OTPE3KaxX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[TogoGue TpeyroapHuKoB, KodhdumueHT nmogodus. [Ipusnaku mogo0ust TPEyroJbHUKOB.
[Tpumenenne mogo0us IpH PEIICHUH MPAKTHYECKUX 3a1a4.

CgoiicTBa momaae reomerpudeckux ¢uryp. Gopmynsl 1isl MIOMAAN TPEYTOIbHUKA,
napajsuiesiorpamMmma, pomoa u tpaneruu. OTHOIIEHUE TIONIaIeH MoI00HBIX QUryp.

Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJILBHUKOB Ha KJIETYaTON Oymare.

Teopema I[ludaropa. IMpumenenue Teopemsl [ludaropa npu pemeHUN MPAKTHISCKUX
3a1ad4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrija IMpsAMOYTOJIbBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIeCTBO. TpuroHomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.



Bnucannbie U LIEHTpaibHBIE YTJbl, YTOJ MEXIY KacaTeJIbHOW M XOPIAOH. YTIbI MEXIY
XOpAaMu U CEeKyIIUMH. BrucaHHbIE W ONUCaHHbIE YETHIPEXYTOJbHUKHU. B3aumHoe
pacnoyioxkeHue JByX OKpyxkHocTed. Kacanue oxpyxHocTeil. OOmiue kacaTenbHble K ABYM
OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TPHUTrOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
IPAaKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O MpPOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O TMPOU3BEACHUH OTPE3KOB
CEKYIIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

BekTtop, nmnuHa (MOAyJb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPbI, IMPOTHUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUd Haj
BeKTOpaMu. Pa3nokeHue BeKTopa IO JBYM HEKOJUIMHEAapHbIM BekTtopaMm. KoopanHatbl
BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHHUS ITTMH U YTJIOB.

JlekapTOBbl KOOPJAMHATBI Ha IIJIOCKOCTH. YPABHEHUS MPAMONM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlnnHA OKpyxkHOCTH. ['pagycHas m paauanHHas Mmepa
yIJIa, BBIYMCIICHHUE JUIMH QYT OKpYKHOCTEH. [Inomanp kpyra, cekropa, CerMeHTa.

JIBUKEHHUS  IJIOCKOCTM M BHYTPEHHHE CUMMETpUH  Guryp (3j1eMeHTapHbIe
npencrasiienus). [lapannensHbiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «l'eoMmerpus»
XapaKTEPHU3YIOTCH:

1) maTpuoTHYecKoe BOCIUTAHHE:

NPOSBJICHUEM UHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUUCKOW MaTeMaTHKU,
[IEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHUSM POCCHUICKHX MaTEeMaTUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3TUX JOCTHKEHUU B JPYrMX HayKax H
MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaklaHWHA W peajM3allii €ro Ipas.,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TPOLETYyp Ipa’kAaHCKOro 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJIEHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHXKECHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a]ad MaTEeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTM MAaTE€MATHYECKOro0 O0pa30oBaHUs Ha MPOTSHKEHHUH
BCEH KU3HU I yCHEIHON MpodecCUOHATBHOM JEATEIHPHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
yYMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHAMBHUAYATbHON TPAGKTOPUU OOpa30BaHUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTEMAaTHUYECKHX
OOBEKTOB, 3a/Jay, pEIICHUH, PACCYXKIACHUH, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IpPEICTaBICHUNA 00
OCHOBHBIX 33aKOHOMEPHOCTAX PAa3BUTHUsI YEJIOBEKa, NPUPOAbI M OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl YelOBEYECKOW JIeSTETbHOCTH, JTalloB €€ pa3BUTHUS U
3HQUUMOCTH IS Pa3BUTUA UMBWIM3ALMM, OBJIAJICHUEM  SI3bIKOM MATEMaTUKU H
MaTeMaTUYECKOM KYJbTYpOM Kak CpPEJCTBOM IO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEHUIINMHU
HaBBIKAMH HCCIIEIOBATEIbCKOM 1ESITEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, (GopMHPOBAHME KYJLTYPbl  310POBbS W
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHUYECKHWE 3HAHUS B HMHTEPECax CBOETrO 3/I0POBBA,
BEJICHHUS 3/I0pPOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas Qu3nyeckass aKTUBHOCTb), C(POPMHUPOBAHHOCTBHIO HaBbIKa pediekcuw,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa APYTroro YeIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHWE MAaTeMAaTHUYeCKUX 3HaAHUM JJid penieHus 3aj1ad B 00J1acTu
COXPaHHOCTH OKpYXKalolleld cpeibl, MIAaHUPOBAHMUS TOCTYMKOB M OIEHKH MX BO3MOXKHBIX



HOCJIEACTBUN NIl OKPYXKAIOUIEH CpeJibl, OCO3HAHUEM INIOOAILHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTeH X pPELeHUs;

8) ajanTanusa Kk U3MEHSIOIMMCH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JACSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JIOAEH, MPpUOOpETaTh B COBMECTHOMN JESTENILHOCTH HOBbIE 3HAHMSI, HABBIKU U KOMIIETEHIIMH U3
OIBITA APYTHX;

HEO0OXOMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyIHpPOBATh UACH,
MOHATUS, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSAX, B TOM UYHCJIE PAHEE HEU3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U
aecTBus, GOpMyIHPOBATH U OIIECHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAaJIbHbIE Y4eOHbIe 1eiiCTBUA

Ba3oBble jiornyeckue aeiicTBUS:

e BBIABJSITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYCCKUX OOBEKTOB,
MOHSATUH, OTHOIICHUM MEXIy MOHATHUSAMHU, (HOPMYIUPOBATH OMPEICICHUS MOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS sl 0000IIECHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC U
OTpULIaTeIbHBIC, SIUHUIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

e BBIABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUns B (hakTax,
JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX, TpeajiaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIeTIaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e paszbupaTh JOKa3aTelbCTBA MAaTEMaTUYECKUX YTBEPXKICHHM (MpsAMble U  OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSATEIILHO HECJIOKHBIC JI0Ka3aTeNbCTBA
MareMaTHudecknXx (aKkToB, BBICTpAWBaTh APTYMCHTAIMIO, NPUBOAWTH TPUMEPHI M
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh CIoco0 perieHus: y4eOHOW 3amaun (CpaBHHUBATh HECKOJIHKO BapHUAHTOB
penieHus, BLIONpaTh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO BBIEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIBCKUH  MHCTPYMEHT  TTO3HAHWSA,
dbopMynrpoBaTh BOMPOCHI, (PUKCHUPYIOIIHE TPOTUBOPEUnE, MPoOdIeMy, CAMOCTOSTEIHLHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO
TIO3UIINI0, MHCHHE,



IIPOBOJUTL TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUTAaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHME [0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIEHUS W  BBIBOABI IO  PE3yibTaTam
MPOBEAEHHOTO HAOIIOACHUS, MCCIICIOBAHMUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TaK)KE BBIABUTATH MPEATIONO0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTHh MH(OpPMALMU, JAHHBIX, HEOOXOAMMBIX
IUIS PELICHUs 3aa4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HMH(OPMALIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;

BBIOMPATH (POPMY MPEACTABICHUS HHPOPMALIMHA U WIUTFOCTPUPOBATH PELIAEMbIE 33/1a4l
CX€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHMBATh HAJ&KHOCTh MH(GOPMALIMU MO KPUTEPUSAM, MPEIIOKEHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U LETSIMH
OOlIeHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PElICHUs 3a7auld, KOMMEHTHPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B X0/i€ OOCY>KJICHHSI 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOW TEMBbI, TPOOIEMBI,
pelraeMoil 3a1auu, BRICKa3bIBaTh UJICH, HAIIETICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISITh
CBOM CYXKJICHHUS C CY>KJIEHUSIMU JAPYTUX YYACTHUKOB JMajora, OOHapyKUBaTh pazinune
U CXOJCTBO NO3MUIMHI, B KOPPEKTHOM (opme (QOpMyIMpOBaTh pPAa3HOIIACHS, CBOU
BO3PaKEHUS;

MPENICTaBIATh PE3yIbTaThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIICIOBAHMs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajad MPE3eHTAlUu U
0COOEHHOCTEH ayTUuTOpHUY;

NOHMMAaTh M HUCHOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIAMBUAYATbHOM pabOTHI
MIPH PEIICHNN Y4EeOHBIX MaTeMaTHUECKHX 3a7a4;

MPUHUMATD I€JIb COBMECTHOM NIEATENHHOCTH, TIIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeaeNsaTh BUABI pabOT, JOTOBapUBATHLCS, 00CYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢GopMax paboTsl (00CyX)IeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U ApPYTHE), BBHIMOIHITh CBOI YacTh PabOThI M KOOPAMHUPOBATH
CBOM JICHUCTBUS C APYTMMHU YICHaMHU KOMaHbl, OIICHUBATh KaueCTBO CBOETO BKJIA/a B
OOUIH MPOIYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



e CAMOCTOSATENILHO COCTaBIATH IUIaH, ajJrOPUTM peEIIeHUs 3ahadd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pEHIeHHS C YYETOM HMMEIOIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHUPOBATh BAPHAHTHI PEIIEHUH C y4EéTOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BJAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTara pPelieHus
MaTeMaTH4ecKOoi 3a/1auu;

e TIPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPH PEIICHUH 337aud, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAMIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBUE pEe3yJIbTaTa JESATEIHLHOCTH MOCTABICHHOM LENHU U YCIOBHSIM,
OOBSICHATH TMPHUYUHBI JOCTM)KEHUS WIM HEIOCTHIKCHUS LEIH, HaXOIHUTb OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce oOOyd4arolUCs MOJYYHUT CICAYIONIUE MPEIMETHbIC
pEe3yJbTaThI:

Pacnio3HaBaTh M3y4yeHHBIE TIE€OMETPUYECKHE (UTYpBI, ONpPENEIsITh HUX B3aMMHOE
pacnoJioKeHue, U300paxaTh I€OMETPUYECKHUE (PUTYpbI, BBINOJHATH YEPTEXKHU IO YCIOBUIO
3amaun. VI3MepATh JIMHEWHBIE W YIJIOBBIE BEJIIMYMHBI. Pemarhs 3a7auv Ha BBIYKMCIICHUE JJIUH
OTPE3KOB U BEJINYUH YIJIOB.

JlenaTtp rpyOyr0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMUYUH NPEAMETOB B PEAIIbHOM KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETUUNHBI.

CTpouTh YepTeXKU K TEOMETPUYECKUM 33/1a4aM.

[lonp30BaThCAd NpHU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJb30BaTh IPU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a]1a4.

IIpoBOAUTE TOTUYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBOKWCTBOM
MEIHaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOTO TPEYTrOJIbHUKA, B PELICHHUH
FeOMETPUYECKUX 3a1a4.

OnpenensaTh NapajuiebHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTe NapaJuIeIbHOCTb NMPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM IIPSIMOU 0 TOYEK APYTrOU MPSIMOM.

Pemate 3a1auun Ha KjeT4yaTol Oymare.

[IpoBOANTH BBIYMCICHHUS M HAXOAUThb YHUCIOBbIE M OYKBEHHbIC 3HAUCHHS YIJIOB B
FEOMETPUYECKUX  3aJa4aXx C  MCHOJIB30BAHMEM CYMMBI  YIJIOB  TPEYIOJBHUKOB W
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IMPH MEPECEUEHUM IBYX MapajlieIbHbBIX
MPAMBIX CEKYILEH. Pemars npakTuyeckue 3a1aui Ha HaXOKJI€HUE YIJIOB.

Bragers moHATHEM T€OMETPUYECKOr0 MeCTa TOYEK. YMETh ONpEAeNsTh OUCCEKTPUCY
yIJIa U CEpEIUHHBIN MEPIIEHANKYIISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

PopMyIMpOBaTh ONPEAEIICHNUs] OKPYKHOCTH M KPYyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
I10JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TU CBOMCTBA IIPU PEIICHUHU 3a/1a4.



Brnaners moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HaXOJUTh €€
neHtp. [lonb3oBaThCcst pakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MePEeCceKatoTCs
B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIC IMEPIEHANKYISAPbl K CTOPOHAM TPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJHOM TOUKE.

Brnaners mnoHsTMEM KacaTEIbHOM K OKPY)KHOCTH, IOJIB30BAaThCS TEOPEMOU O
NEPHEHIUKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCAd MPOCTEHIIMMHU TE€OMETPUYECKMMH HEPABEHCTBAMHU, IMOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE IIOCTPOCHHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K konmy oOyuenus B 8 kJiacce OOyYarONIMICS TOMYYUT CICAYIONIUE TMPEIMETHBIC
pE3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJb30BaThCA UX
CBOMCTBaMH IPU PEIICHUN T€OMETPUYECKHX 3a]1ay.

[IpuMeHsATh CBOMCTBA TOYKM NEPECEUECHUsS MEIWaH TPEYrojibHWKa (L€HTpa Macc) B
pEeLIeHUH 3aa4.

BiiageTs noHsATHEM CpeqHEN JTMHUM TPEYTOJIbHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBA
IIpM peleHun reoMerpudeckux 3anad. [lomp3oBarbest teopemoit dameca m TEopeMoM O
MPOMOPIMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUIsl pEIICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKU TOJI0OMS TPEYTOJIBHUKOB B PELIEHUH T€OMETPUYECKUX 3aa4.

[Tonb3oBatbesa Teopemoit [ludaropa nias perieHus reoMETpUYECKUX M MPaKTHYECKUX
3a1a4d. CTpOUTh MAaTEMATUYECKYIO MOJIEb B MIPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO J1€71aTh
YepTEK U HAXOJUTh COOTBETCTBYIOIINE JUTUHBI.

Brnagere MOHATHSMHM CHUHYCa, KOCMHYyCa WM TAaHIME€HCAa OCTPOro yria MpsIMOYTOJIbHOIO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATUAMU AJIA PELICHUS MPAKTUYECKUX 3a]ad.

Boruncnate  (pa3nuyHbIMEH - cmocobamM)  IUIOLIAAb  TPEYrojbHUKAa W IUIOUIaAd
MHOTOYTOJBHBIX (QUryp (MOJB3ysACh, Tl€ HEOOXOIMMO, KalbKyasiTopoM). I[IpuMeHSTH
MOJIyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/layax.

BrnageTe MOHATHSMU BIOUCAHHOTO M LEHTPAJIbHOTO YIJa, HMCHOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaxX, yIiaxX MEXAYy XOpAaMH (CEKyIIMMH) U yTIIe MEXy KacaTelIbHON U XOpI0il
IIPU PELIEHUU T€OMETPUUECKUX 3aau.

BiiageTs MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATHh CBOWCTBA ONHMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 33/1a4.

[IpuMeHATh MoNy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIENIH IS
3a/la4y peajbHOM KWU3HH W TPOBOJHUTH COOTBETCTBYIOIIHME BBIYMCICHHS C NPUMEHEHHEM
1no100Us ¥ TPUTOHOMETPUH (TIOIB3YSICh, I/1€ HEOOXOUMO, KAJIbKYJISITOPOM).

K koHuy oOyueHus B 9 kjacce oOydaroUIMiCsi MOJYYUT CIEIYIOUIME TMPEIMETHBIC
pE3yNbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIbIO
pazIMYHbIE JJIEMEHTHl MPAMOYTOJBHOTO TPEYroJbHUKA («PEIIEHHE MPSMOYTOJIBHBIX
TPEYTOJBbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) IJIMHBI U YTIIbI I HETAOTUYHBIX
3HAYECHUU.

[lonb3oBaTbesa  (opMyaaMu  MOPUBEACHUS UM OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOKIECTBOM JIJIs1 HAXOXIECHHSI COOTHOLIEHU MEKy TPUTOHOMETPUYECKUMU BETUUMHAMMU.



Hcrnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKIEHUS PA3IIMYHBIX JIEMEHTOB
TPEYTrOJbHUKA («PEUIEHHE TPEYrOJIbHUKOBY»), MIPUMEHATh UX MPHU PELIEHUU I'€OMETPHYECKUX
3azay.

Bnagerr mnonaTHAMH mpeoOpa3oBaHUS MMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6ubix ¢uryp. Ilomp3oBaThCs CBOWCTBAMHU MOAOOHMS MPOU3BOJBHBIX (QUTYp, YMEThH
BBIUUCIIATH JJIMHBI U HAXOAUTH YIJIbl Yy MOAOOHBIX (uryp. Ilpumensars cBoiicTBa nogodus B
NPAaKTHYECKUX 3a7adaxX. Y METh NIPUBOAUTH IPUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonb30oBaTbca TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPH, O IIPOU3BEACHUU OTPE3KOB
CEKyIIHX, O KBaIpaTe KacaTeIbHOMU.

[lonb30BaTbcs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHN U (U3MUECKH CMBICI,
IPUMEHATh UX B PELICHUU I'E€OMETPUUECKUX U (pu3mueckux 3aaad. [IpuMeHsATh ckauspHoe
IPOU3BEIACHUE BEKTOPOB JIJISl HAXOXKACHUS JUIMH U YTJIOB.

[lonb30oBaTbcd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiiageTs NOHATUAMHU ITPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI TyTH
OKPYXHOCTH M PaJMaHHOW MeEphl yIia, YMETh BBIYMCILITH IUIOIIAJb KPyra M €ro 4acTei.
[IpuMEHSATh Oy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM UEHTPBI) CUMMETPUU (UTYp, IPUMEHSTh JABUKEHUS IUIOCKOCTU B
MIPOCTENIINX CITyYasiX.

IIpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJAEIIN IS
3a/lady peajbHOM KU3HM W IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C INPUMEHEHHEM
0100 U TPUTOHOMETPUYECKUX QYHKUUMN (IIOJIB3YACh, II€ HEOOXOIUMO, KaIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Koutpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcbl
IIpocreiimme
F€OMETPUUYECKUE
HUT'YPBI U UX
1 S)BOI;I(I:TBB. 14 bubnunoreka LIOK
) https://m.edsoo.ru/7f415e2e
N3mepenue
FeOMETPUYECKUX
BEJIMYUH
bubmuoreka [{OK
2 Tpeyrobimku 22 . https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 MpsIMbIE, CYyMMa 14 1 bubmorexa [IOK
p > Y™ https://m.edsoo.ru/7f415e2e
YIJIOB TPEYTOJIbHUKA
Ok HOCTB B KPYT.
4 Fe(f)lx?[]:; I/I‘IGCKI/Iepyr 14 1 bubmorexa OK
p https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEHME, 4 1 bubnunoreka LIOK
0000111eHNE 3HAHUNA https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcbl
n bu6mmoreka [IOK
1 4 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u
TeopeMa o
2 MIPOITOPIIHOHATBLHBIX 15 1 bubmorexa LOK
poropH https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbBIC
TPEYTroJIbHUKHU
IImomanes.
Haxoxxnenue
Iomaaei
3 Tpe HIOJIiI)HI/IKOB u 14 1 bubmorexa [JOK
peyr https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢uryp. [Tnomam
mo00HbBIX pUryp
Teopema ITudaropa u
4 Hauaa 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHU
VYTIbl B OKPYKHOCTH.
BrucanHnsie u
OTIMCaHHbBIC
5 YeTBIPEX YT OJILHUKHI 13 1 bubmorexa [JOK
peXyr ’ https://m.edsoo.ru/7f417e18
KacarenpHbIC K
okpykHocTH. Kacanue
OKPY>KHOCTEHN
5 [ToBTOpEHwue, 4 1 bubnnoreka [JOK
000011IeHIEe 3HAHUIA https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumenoBanue

Ne (uudgposbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTuueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbI padoThI padoThI

pecypcbl

Tpuronomerpusi.

1 TeopemMbl KOCUHYCOB 16 1 bu6nmoreka [IOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeobOpaszoBanue
1O 00USI. BuG 10K

nonroTexa

2 M 1 1

eTprHECie 0 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYKHOCTH
bubnuoreka [{OK

3 Beicropet 12 L https://m.edsoo.ru/7f41al2c

€KapTOBBI

4 foo pI/IHaTI)I Ha 9 1 bubmorexa HOK

pA https://m.edsoo.ru/7f41al2c
TIJIOCKOCTH
[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
JUIMHa OKPY>KHOCTH U Bbu6mmoteka [JOK

5 8
IJI0IAb KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
18 (011620 (S37

5 JBrokeHus 7 1 bubnuoreka [{OK
TTOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE,

7 00o01enue, 7 1 bu6nmorexa LIOK
CHCTEMaTH3aIHs https://m.edsoo.ru/7f41al2c
3HaHUH

OBHIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a12c
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