WnankuHa n|O6OBb MoanvcaHo LuMppoBOI NOANMCHIO:
LnankuHa Jlo60Bb BrkTopoBHa

BukTopoBHa [Dara: 2024.10.25 15:28:50 +04'00'

MHHUCTEPCTBO MPOCBEIEHUS POCCUNCKOHN ®EJIEPAIIUA
MuHHCTEPCTBO NPOCBELICHUS U BOCIIUTAHUSA YJIbSHOBCKOM 00/1aCTH
Ynpagiienne 00pa3zoBaHus AAMUHHUCTPALUHU

Cpennsis mkoJsia Ne32

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
pykoBoautens [IIMO 3amecTuTenb IMpeKkTopa  JUpeKTop MIKOJIbI
yauTenen no YBP
€CTECTBEHHOHAYYHOI'0 J1 B iskisa
ITUKJIa I.P. llapadyrmmosa ITpuka3 Ne 140 ot 02.09.2024
30.08. 2024 r.

C.1. I'y6eitnynnuna
ITporokos Nel
oT «28» 08.2024 1.

PABOYAS ITPOTPAMMA

(ID 5795656)

yueOHoro kypca «I'eomeTpus»

U1 oOyJaronuxcst 7-9 Kiraccos

CocraButens: CumakoBa Tatbsina CepreeBHa
YUUTENIb MATEMaTUKH

YabsaHoBck 2024



HOACHUTEJIBHAA 3AIIUCKA

I'eomeTpuss Kak OOWMH W3 OCHOBHBIX pPAa3JAENIOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIUNA CBOEH 1EeNbl0 00€CIeUnTh M3YUYEHUE CBOMCTB M pa3MepoB (puryp, ux
OTHOLLIEHWH M B3aMMHOE PACHOJIOKEHHE, OINHUPAETCS Ha  JIOTUYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh HM3ydyeHHMs T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYAIOIIMICS YYUTCS TPOBOIUTH
JIOKa3aTeNbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKAE YMO3AKIIOUYEHNS, TOKAa3bIBaTh
WCTUHHBIC YTBEPXKJCHUS U CTPOUTh KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH
paccyKIeHusi «OT TPOTUBHOrO», OTJIMYATh CBOMCTBAa OT MPU3HAKOB,
(dopMynHpoBaTh 0OpATHBIE YTBEPKACHUS.

Bropoil 1nenpt0 u3y4eHHs TEOMETPUH SIBISETCS MCIOJB30BAHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKHX, TaK U MPAKTUUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOM >ku3HM. OOydaromuiics AOKEH HayYUThCs
OTPEJIEIUTh T€OMETPUUYECKYIO (DUTYpy, OMMCATh CIOBAMH JIaHHBIA YEepTEXK WU
PUCYHOK, HAITH TJIOMIAb 3€MEJILHOIO y4acTKa, paCCUMTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO KaOeys wWiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHASI JUHUS B U3YYEHHH T'E€OMETPHUH.
[Ipu pemieHuun 3amad MPAKTUYECKOTO XapakTepa OO0ydarolUNUCA YYUTCS CTPOUTH
MaTeMAaTHYEeCKUE MOJENN  peajbHbIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO TOMYEPKUBATH CBA3U TEOMETPUM C JPYTUMU Y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATH HCIOJIb30BATh ONPEICICHUS] T€OMETPUUECKUX (QUTYD
U TIOHSTHH, JIEMOHCTPUPOBATh MPUMEHEHUE TOITYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. JTU CBSI3M HauOoliee SPKO BUAHBI B TeMaxX «BekTopsiy,
«TpuroHomerpruueckue CooTHOUIECHUA», «Meton koopauHat» H «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomMeTpus» BKIIOUAET CIEIYIONIME OCHOBHBIE pPa3/eibl
conepxkanusi: «['eomerpuueckue Gurypsl M uUX CBOWcCTBa», «M3Mmepenue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBbl KOOPAMHATHI HA IUIOCKOCTH,
«BexTopsl», «JIBuxkeHUs TUIOCKOCTY, «[Ipeodpa3zoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kacce
— 68 vacoB (2 yaca B Henenw), B 8 kinacce — 68 yacoB (2 vaca B Hezaeno), B 9
KJj1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
7 KITIACC

HavanpHbie nouaTus reomerpun. Touka, npsimasi, OTPE30K, Jyd. YToia. Buasl
yrioB. BeprukanbHple M CcMeXHble yrubl. buccekrpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. [lapanneapHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX.

Cummerpuunbie Qurypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C TMOMOUIBIO IUPKYJIS WU JIMHEWKU. TpeyrojapHUK.
BricoTa, MeninaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBIE UM  PABHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa M MNpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHuka. I[lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKYU MapajuiesIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYTOJbHUKA.
BHemHue yriel TpeyrojpHHKA.

[IpsMoyronbHbI  TpeyroiabHUK. (CBOWCTBO MEIMAHBI MPSMOYTOJBHOIO
TPEyroJbHUKAa,  IPOBEACHHONM K  TunoreHyse.  Ilpusnaku paBeHCTBA
HPSMOYTOJIBHBIX TPEYToJIbHUKOB. [IpsMoyrosbsHbIi TpeyronbHUK ¢ yriaom B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblIeM yriie U OOJIbIIed CTOPOHE TPEyroJbHHKA.
IlepnieHAUKyYJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecTo TO4deKk. buccekTpuca yriia W CEpEeIUHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKHAE MECTA TOUEK.

OKpy)XHOCTh W Kpyr, XOpJla M JHaMeTp, HUX CBOWCTBAa. B3auMHOe
PACIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHas B YroJl. BrnucaHHas MW ONKCaHHAasg OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYeteipéxyronpauku. [lapamienorpamMm, ero npu3Haku U cBoucTBa. HacTHbie
Clly4aW TMapajuielorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoictBa. Tpamenusi, paBHOOOKas Tpamneuus, €€ CBOHCTBA M MPU3HAKU.
[IpssmoyronpHas Tpanemnusi.

Meton ynBoenuss menuansl. LlenTpanpHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPLHOHATBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Mmacc TpeyroiabHuKa.

[logoOue TtpeyronbHukoB, kodhduuuent mnogodus. IlpuszHaku nomoOus
TPEYTroiabHUKOB. [IpuMeHenne nogo0us Npu peleHnH NPaKTUIECKUX 3a/1au.



CaoiicTBa miomaael reomerpuueckux ¢uryp. Dopmynbl s MUIOHIATU
TpEeyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOIIEHHE IJIOIIAIeH
MOJ00HBIX QUTYP.

Brruuciienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOr0 yrIJia MNPSAMOYTrOJbHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMmerpuueckue G(yHKIUU
yrioB B 30, 45 u 60°.

Brincanneie U LEHTpadbHBIE YIJIBI, YTOJ MEXAY KacaTeJbHOW U XOPHOM.
Yrael  Mexay — XoplaMH M CeKyIIMMHU. BhucaHHble W ONUCAHHBIC
YEThIPEXYTOJIbHUKN. B3auMHOE pacmnosiokeHue JBYyX OKpyxkHocteil. Kacanue
OKpykHOCTeH. OOIIMe KacaTelbHbIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanrenc yriaoB ot 0 pmo 180°. OcnoBHoOe
TPUTOHOMETPUYECKOE TOXKECTBO. DOPMYIIbI IPUBEIACHUSI.

Pemiennie TpeyronbHuKkoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUyecKUMX 3aJad C MCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nomobus. [logoOre COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 mNpPOW3BENEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, mnmHa  (MOJynb)  BEKTOpA,  COHAINPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIPAaBJIECHHBIE BEKTOPbl, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJ BeKTopamMu. Pa3noikeHHe BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalasipHOE MpPOU3BEAECHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXO0XKACHUS JIJIUH U YTJIOB.

JIlekapToBbI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSIMbIX. METOJI KOOPJAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKW. JInmuHa OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yriia, BbIUYMCIEHUE JJUMH AYyr oKpyxkHocteil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBU)KEHHSI TUIOCKOCTH U BHYTPEHHHUE CUMMETPUU (QuUryp (dJieMeHTapHbIe
npeactaBnenus). [lapannensusiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHSA MPOTpaMMbl  y4yeOHOro Kypca
«I"'eomeTpus» XapaKTepU3YyIOTCS:

1) maTpuoTnYeckoe BOCIIMTAHUE:

NOPOSIBIEHUEM HMHTEpEca K TMPOUNUIOMY M  HACTOALIEMY POCCHMCKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K JIOCTIDKCHHSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCUICKON MaTeMaTHYECKOM IIKOJbl, K HCIOJb30BAHUIO 3THX
JTOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U peaiu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TpakIaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHII HayKH, OCO3HAHHUEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy/A0BOE BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3a7ay
MaTE€MAaTHYE€CKON HaIpaBICEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKU3HU I YCHENTHON mpodeccroHaIbHON
JESTEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHUEM MHANBUIYATIbHON TPACKTOPUH 00pPa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUHN, PACCYX IACHUH, YMEHHIO BHIIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHMS:

OpUEHTAIlMEl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHbBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJbI U
oOmecTBa, TMOHMMAaHMEM MAaTEMaTUYeCKOW HAyKH Kak cdephl dYeloBeYeCKOu
NEATEeNIbHOCTH, ATAloOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHUSI LUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTCHIIUMU HABBIKAMH HCCJIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢usmyeckoe BocmuTaHHe, (GOPMHPOBAHHME KYJIbTYPbl 30POBbSI W
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBHIO TPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpecax CBOETO
30pOBbs, BEIEHHUA  3J0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHTaHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM UM OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTrO K€ MpaBa JIPyroro 4ejaoBeKa;

7) 3K0JIOrNY€eCKO€e BOCTINTAHHE:

OpUEHTAIMEN HAa MPUMEHEHUE MATEeMaTUUYECKUX 3HAHUU JJIS pEelIeHUs 3a7a4
B 00JaCTH COXPAHHOCTHU OKpYKAIOWIEeH Cpesbl, IJIAHUPOBAHUS TOCTYINKOB H
OIICHKM MX BO3MOXHBIX TOCIEJICTBUI ISl OKPY>KaroIlehd cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM U MyTel UX pelieHus;

8) aganTanusi K M3MEHSIOMMMCS YCJIOBHAM CONMHUAIBHON M NMPHPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHUSIX HEOMNPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JICSITEILHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Y JPYTUX JIOJeH, MPUOOpEeTaTh B COBMECTHOM JESTEIBLHOCTHU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMiOo, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BbBI30B, TPEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIICHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHUBATH PUCKH U
MOCIIENICTBUS, OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuyeckue aeicTBusa:

e BBIIBIATH MU XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKHX
0OBEKTOB, IOHATHH, OTHOIICHUH MEXKAY TOHATHUAMH, (POpMyITHpOBaThH
ONpEJICJICHUS]  TOHATHI,  YCTaHABIWBAaTh  CYIIECTBEHHBIA  MPU3HAK
KJIacCH(pUKAIIUMK, OCHOBAHHUSA JIi OOOOIICHWUS W CpaBHCHHS, KPUTECPUU
MPOBOJIMMOTO aHAJIN3a;

e BOCHpHHUMATH, (HOPMYIUPOBaTH MW  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISIT ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopeurss B (akTaxX, JAHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU AJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIL;
JIeNaTh BBIBOJBI C MCHOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEIYyKTUBHBIX M
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (IIpsMbIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECJIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BBICTPAUBATH APTyMEHTAIMIO, MPUBOAMTH
IpUMEPbI U KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaATh CMoco0 pemieHus y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BHIOUPATh HamOoJiee NOAXOIAIUMH C Y4ETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOUIME NPOTUBOpEUHEe, MpodIemy,
CaMOCTOSAITEJIbHO ~yCTaHaBIMBAaTh HMCKOMOE U JaHHOe, (opMupoBaTh
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY TIUIAHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBIEHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;
CaMOCTOATENHHO (POpPMYIHpOBaTh 000OIIEHUST U BBIBOJBI MO pe3yibTaTaM
NPOBENEHHOTO HAOIO/IEHNs, WUCCIIENOBaHUs, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U O00OIICHHIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BbIIBUIAThH
IPEATIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pa6ora ¢ undopmanueii:

BBISBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh HHGPOPMAIMM, JTaHHBIX,
HEOOXOJIMMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
MHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM IIpE/ICTABICHUS;

BbIOMpaTh (GopMy mpeAcTaBieHUS HHPOPMANMM U WIUTIOCTPUPOBATH
pelraemMbie 3alayd  CXeMaMH, JAWarpaMmamMu, HWHOW Tpadukod U HX
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HH(POpMANUKA IO KPUTEPHUSM, MPEAIOKCHHBIM
yauTeIeM Wi CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOIleHUS, SCHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

e B X0Ji¢ 00CYX/I€HHs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JeMBbl, peraeMoi 3ajauu, BbICKa3bIBaTh WJEU, HALEJICHHBIE HA MOUCK
pElIeHMs, COINOCTAaBIATh CBOM CYXICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHApyKUBaTh pa3jiM4yMe€ U CXOJICTBO MO3ULIUN, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

e IMPEACTABIATH  pPE3yJAbTaThl  pEIIEeHUd  3aJayH, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, TIPOEKTa, CAMOCTOSTEIBHO BbIOMpPATh (pOpMaT BHICTYILIICHUS
¢ Y4€TOM 3aj]au NMPEe3eHTalUU U OCOOCHHOCTEHN ayJJUuTOpUN;

e TIOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHON U UHANMBUAYATbHON
paboThI MpU pelIeHnH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATh LEJIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATH OPTraHU3ALMIO
COBMECTHOW pPalOThl, pacnpenensTb BHIbI padoOT, IOTOBApUBATHCA,
o0CyXJ1aTh MPOIECC U pe3yibTaT padoThl, 0000IATh MHEHHSI HECKOIBKUX
JIIO/IEH;

e YyYaCTBOBATh B TPyHHoBBIX ¢Gopmax paboTel (0OCyxaeHus, O0OMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BHIMIOIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JPYTMMH WIEHAaMHU KOMAaHJbl,
OLIEHHMBAaTh KAaueCTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJTUPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe el cTBUSA

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBISATH IUIAH, AJTOPUTM PEIICHUS 3aJadyu (WU €ro
4acTh), BBIOMPATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCA PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh H KOPPEKTUPOBATH
BapUaHTHI PEIICHHUI ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, SMOIMOHAJILHbI HHTEJLJICKT:

e BIJIAJIETh CIIOCOOAMU CAMOINPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa U pe3yibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTUBBHI B AESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
HaWJCHHBIX OIMTUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMWBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABICHHON LEIU U
YCIIOBUSAM, OOBSICHSATh MPUYMHBI JOCTIKCHHS WM HETOCTIDKCHHS IIENH,
HaxOJIUTh OIIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ KJjacce OOYyYalOIIMICS TMOJTYYUT CIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpPUYECKHE (UTYpBI, ONPENeNaTh UX
B3aMMHOE pacIoJIOKEHUE, H300paxaTb TeOMETpUYECKHE (Urypbl, BBIMOIHATH
YEpPTEXKU IO YCIOBHIO 3a1aud. VI3MeEpsTh JMHEWHBIE W YIJIOBBIE BEJIUYHUHBI.
PemaTe 3a1aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEHHBIX W YIJOBBIX BEJIMYUH TPEIMETOB B
peasbHOM JKM3HHU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ATUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUYECKUM 3a7]a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJb30BATh
MPU3HAKU U CBOWCTBA PaBHOOECAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a]1ay.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCs MNpPHU3HAKAMHM PABEHCTBA NPSIMOYTOJIbHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MeEIMaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MIPSIMOYIrOJIbHOTO
TPEyroJibHUKa, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieJbHOCTh MPSMBIX C IMOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOW MPSIMOM.

PemaTs 3a1aun Ha KieT4aTon Oymare.

[IpoBOAUTH BBIUMCIEHUS W HAXOAUTHh YHUCIIOBbIE M OyKBEHHBIE 3HAUCHUS
yIJOB B TEOMETPUYECKUX 3aJayaX C UCIOJb30BAHHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEpPECEYEHNN JABYX IMapajUleNIbHBIX MPSAMBIX CeKylled. Pemare mmpakThudeckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnanerp MNOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEIEIATh
OMCCEeKTPHCY yIJla U CepeAUHHBIN NEPICHIUKYIISP K OTPE3KY KaK Te€OMETPUUSCKHE
MECTa TOYEK.

@opMyIUpOBaTh ONPEAECICHUS OKPYXHOCTU M Kpyra, XOpIbl U IUaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
pELICHUH 3a7a4.

Bianetp moHSATHEM OIKMCAHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThbes ¢akTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCSI B OJHOW TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTeNbHOM K OKPY>KHOCTH, ITOJIB30BaThCSI TEOPEMOUN O
MEPIIEHANKYJIAPHOCTH KaCaTEeIbHOU U painyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.



[Tonb30BaThCs NPOCTEUIIMMH T€OMETPUUECKUMHU HEPAaBEHCTBAMHU, TTOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MOMOIIBIO [IUPKYIIS U
JINHEWKMU.

K koHmy oOydenuss B 8 kJacce OOyYarolmMiiCS TMOJTYyYUT CIECAYIOIINE
MpeAMETHBIE PE3YIbTaTHhI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOYKHM TEpECEUCHHUsT MEIHUAH TPEyrojibHHKa (IIeHTpa
Macc) B pPEILICHUH 3a/1ay.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, NPUMEHSITh
UX CBOMCTBAa MpU pEHIeHWH TreoMeTpudeckux 3aaad. [lomp3oBaThes TeopeMoi
daneca ¥ TEOPEMOI 0 IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATH UX ISl PEIICHUS
IPaKTUYECKUX 3aja4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUU I€OMETPUICCKUX
3a/ay.

[Tons3zoBathest Teopemoit Iludaropa mist pemieHus TEOMETPUUYECKUX M
npakThuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH) MOJCNIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIBHO JIEJIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOLIUE JIJTUHBI.

Brnanerp DNOHATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCS 3TUMHU MOHATHUAMHU ISl PELICHUS
NPaKTUYECKUX 3a7a4.

Boruucnars (pa3nuuHbIMU cIOCO0aMH) TUIOHIAAb TPEYroJbHUKA U TUIOMIATN
MHOTOYTOJIbHBIX ~ (uryp (monb3ysicb, TJ€ HEOOXOAUMO, KaJbKYJISITOPOM).
[IpuMeHATh OIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSIMH BIMCAaHHOTO W LEHTPAJIbHOIO YIja, HUCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIiax MEXKAY XOpAaMu (CEKYIIUMHU) U YTIIe MEXKIY
KacaTeJIbHOW M XOPJAOU MPHU PEUICHUHA T€OMETPUUECKUX 3aad.

Brnanerp moHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHATh NMONYYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MATEeMaTHYECKHE
MOJENH JUIS 3a7a4 PeaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHUEM TMOAO00MS W TPUTOHOMETPHUH (TMOJB3YACh, TJe HEO0OXOIUMO,
KaJIbKYJATOPOM).

K xonmy oOyuenus B 9 KJjacce 0OyJarouIuiicss MOMYYUT CIEAYIONINE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX VYIJIOB, HAXOIUTh C HX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («peuieHue



MPSMOYTOJILHBIX TPEYTOJBHUKOBY). HaX0oMUTh (C TOMOIIBIO KATBKYISITOPA) IITUHBI
U YTJIBI JTsI HETAOJTMYIHBIX 3HAYCHUH.

[Tonp3oBaThCcs popmMyliaMu MPUBENCHUS ¥ OCHOBHBIM TPUTOHOMETPUYECCKUM
TOXKJIECTBOM JIII HAaXOXKJICHHUS COOTHOIICHUH MEXIy TPUTOHOMETPUICCKUMHU
BEJIMYUHAMHM.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), TPUMEHITh WX TIPH
pEIICHUH TeOMETPUUYSCKUX 3a]1a4.

Brnagets  moHsATHSAMH — TpeoOpa3oBaHUS — MOJAO0OWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. Iloap30BaThCcst CBORCTBAMU MTOA00MS MPOU3BOIBHBIX
Guryp, ymeThb BBIUYMCIATH JJIMHBI W HAXOAWTh YIJbl Y MOJOOHBIX (HUTYP.
[TpuMeHATH CBOWCTBA TOMOOWS B NPAKTUYECKUX 3aadaX. YMETh IPHBOJHUTH
IPUMEPHI TIOJJOOHBIX (PUTYDP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYINMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCSA BEKTOpAMH, IMOHUMATh MX TCOMETPUYCCKHA W (PU3HUCCKHI
CMBICII, TPUMEHATh WX B PEHICHUU T'COMETPUYCCKUX W (PHU3WYCCKUX 3ajad.
[TpuMeHATH CKaIsIpHOE MPOM3BEICHNE BEKTOPOB JIUIST HAXOXKICHUS JJIUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPHYSCKHUX U MTPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSAMH TMPaBUILHOTO MHOTOYTOJIBHHKA, JTMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJdaHHOW MEphlI yIrila, YMETh BBIYMCIIATH IUIOMIAH
Kpyra u ero yacreid. [[puMeHSATh MOJyYeHHBIC YMEHHS B IPAKTHYCCKUX 3a/1a49ax.

Haxomute ocu (WM TEHTPBI) CUMMETPHH (DUTYp, TPHUMCHSTH JIBHIKCHHS
IUIOCKOCTH B MPOCTECHINNX CITydasx.

[TpyMeHATH TOJNIYYCHHBIC 3HAHHWS Ha MPAKTHKE — CTPOUTh MaTEMaTHYCCKUE
MOJICIIH IS 3a]1a4 PeayIbHOM JKU3HHM U MTPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPHMCHCHHEM II0JIOOMS W TPUTOHOMETPUYCCKHUX (YHKIMHA (ITOJNB3YSICh, TJIe
HEO0OXO0UMO, KaIBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
IIpocreitmue reomeTpuueckue GUTrypsl U
P . P uryp bubmmoreka [IOK
1 UX CBOWCTBA. MI3MepeHne reoMeTpuaecKkux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmorexa [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yTJIOB 14 1 bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuorexa [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 6006 5 4 1
OBTOPCHHE, OOODILEHHE SHAHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 4 0
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