MUHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EIEPALINNA

MunucrepcTBo 00pa3oBaHus U Haykn CMoJIeHCKO# 06J1acTH

MyununuunajibHoe o0pazoBanue "'Xoam-KupkoBckuii paiion'

PACCMOTPEHO
Pa6ouas rpymmaNel

IIpotokon Nel ot «29»
asrycra2024 r.

CmoJutenckoi odacTu

MBOY" Aruo6aaosckas CII"

COI'JTACOBAHO YTBEPXJIEHO
3amaupexTopa o YBP  m.o. qupekropa
G
Ceperuna O.E.
«29» aBrycra2024 r.

PABOYASI IPOT'PAMMA
(ID 5602737)

y4eOHoro kypca «I"eomerpus»

U1 o0y4aromuxcs 7-9 Kiaccos

a.Aruoajoso2024



HOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi kak OAMH M3 OCHOBHBIX PAa3/IEIOB NIKOJIBHON MaTeMaTHKH,
MMEIOIUN CBOEU LIeNIbI0 00ECTIEYUTh M3YyUYE€HHE CBOMCTB U pa3sMepoB (GuUTyp, HX
OTHOIIEHMM ¥  B3aMMHOE pACMOJOXKEHHUE, ONUPAeTCd Ha JIOTUYECKYIO,
JI0Ka3aTeNbHy0 JUHHIO. [IeHHOCTh M3ydeHHUs] TEOMETPUM Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 3aKJIIOYAECTCSI B TOM, YTO OOy4YarOUIUNCA YYUTCS MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUs, JOKA3bIBATh
WUCTUHHBIC YTBEPXKJCHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccykJeHuss «OT MPOTHUBHOIO», OTIWYaTh CBOMCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpAaTHBIC YTBEPIKICHHUS.

Btopoii uenpio HM3ydeHUsT TEOMETPUHU SBISIETCS HCIOIb30BaHUE €€ Kak
MHCTPYMEHTA NpPHU PEHICHUU KaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTpEUAIOIMIMXCSI B  peanbHOM kKu3HU. OOydaomuics JOMKEH Hay4YUThCs
OMpENeNIUTh TEOMETPUUYECKYIO (PUTypy, OMHUCATh CIOBAaMU JAHHBIA YEepTEX WU
PUCYHOK, HANTH IJIOIIA/b 36MEIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO IJIUHY
ONTOBOJIOKOHHOTO Kabens wiau TpeOyemble pa3Mepbl rapaxa Jjsi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIUMCIUTENIbHAS JIMHUS B MU3YYECHUU TCOMETPHUHU.
[Ipu pemieHun 3aga4 MPakTUYECKOrO XapakTepa OoOy4aroIIMICs YYUTCS CTPOUTH
MaTeMaTUYeCKHe MOJEIN  peabHbIX JKM3HEHHBIX CHUTYyallWii, MPOBOJAUTH
BBIYUCJICHUS U OLIEHUBATh aJICKBATHOCTD MOJIYUYEHHOTO Pe3yJibTaTa.

KpaitHe BakHO NOAYEPKUBATH CBSI3M TEOMETPUM C APYTUMU Y4eOHBIMHU
npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh OMPEIEICHUS] T€OMETPUUECKUX (PUTYD
U TIOHSATUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYEHHBIX YMEHUH B (pu3uke u
TEXHUKEe. OTH CBs3M Hauboznee SPKO BHAHBI B Temax «Bektopsi»,
«Tpuronomerpuueckue COOTHOLICHUsA», «Merton koopauHat» u  «Teopema
[Tudaropa».

VYueOnplii kKypc «['eomMeTpusi» BKIIOYAET CIEAYIOIINE OCHOBHBIC pa3icibl
coaepxkanusi: «['eomerpuueckue ¢Gurypsl U UX CBoMcTBa», «M3mepeHue
FEOMETPUYECKUX  BENUYUH», «JleKkapTOBbl ~KOOpPAMHATHI HA  IJIOCKOCTHY,
«BekTopbI», «/[BrxkeHus miaockoctu», «IIpeodpazoBanus mogoous».

Ha usyuenue yuebHoro kypca «['eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 gacoB (2 waca B Hemeno), B 8 kiacce — 68 wacoB (2 waca B Hexmeno), B 9
Kiacce — 68 acoB (2 Jaca B He/Iel0).



COAEPKAHUE OBYUYEHUSA
7 KIIACC

HauanbHubie nousTus reomerpun. Touka, npsimas, OTPE30K, Jyd. Yrou. Busgsl
yriioB. BepTukanbHble u cMmexHbIe Yriabl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHANKYIAPHOCTD IPSMBIX.

Cummerpuunbsie  ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPHHU.
[Ipumepsl CUMMETPUHN B OKPYKAKOIIIEM MUPE.

OCHOBHBIE TOCTPOEHUSA C MOMOUIIBIO LIUPKYJIS M JHUHEHUKU. TpeyronpHUK.
BricoTta, Menuana, OuccekTpurca, UX CBOMCTBA.

PaBHoOenpeHHbIE W pPaBHOCTOPOHHUM  TpeyrojdbHUKU. HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBa ¥ TpU3HAKK pPaBHOOEIPEHHOro TpeyrojibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBolicTBa U MPU3HAKH MAPAJUICIBHBIX TPSAMBIX. CyMMa yIriioB TPEYrOJIbHUKA.
Bremnue yribel TpeyroyibHUKA.

[IpsamoyronpHblii  TpeyroabHUK. (CBOWCTBO MEIHAaHbl MPSAMOYTOJIBHOIO
TPEYroJibHUKA,  NPOBEAEHHOM K  rumnoreHysze. lIpu3Haku  paBeHCTBa
MPSIMOYTOJBHBIX TPEYTOIBHUKOB. [IpsIMOYTONIBHBIN TpeyroabHUK ¢ yriioMm B 30°.

HepaBeHncTBa B reoMeTpun: HEpPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibllieM yrjie U OOJblIeH CTOPOHE TPEyroJbHHKA.
[TeprieHAMKYJISIp 1 HAKJIIOHHAS.

I'eomerpuueckoe Mecto Touek. buccekrpuca yriaa W CEepeAUHHBIN
MEPIEHAUKYIISIP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTp W Kpyr, XOpJa W JWaMeTp, HUX CBOWCTBA. B3anmHOe
PacCMoJIOKEHUE OKPYKHOCTH M Npssmoi. KacarenbHas U cekymias K OKpY>KHOCTH.
OKpyXHOCTh, BIIMCaHHas B Yroj. BmnucaHHas © oONMCaHHAs OKPYXHOCTH
TPEYroJIbHUKA.

8 KUIIACC

UYereipéxyronpauku. [lapannenorpamMm, ero npu3Haku U CBOWCTBA. YacTHbIE
cllydad TapajuiejorpaMMoB (MpSMOYTOJIbHUK, POMO, KBaapaT), UX MpPH3HAKUH U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerusi, €€ CBONCTBA M MPU3HAKHU.
[IpssmoyronpHas Tparneuus.

Meron ynsoenusi meauansl. LlenTpanenas cummerpus. Teopema daneca u
TeopeMa O IPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[TogoOue TtpeyroabHukoB, kodhduuuent nogodus. Ilpusznaku mnomoOus
TpEyroJabHUKOB. [[puMenenune nogo0us npu peluieHuy MPakKTUYECKUX 3a1ad.



CaoiicTBa muomaneir reomerpuueckux ¢uryp. dopmynsl s 1oiomanu
TpEyroiabHUKaA, Mapauienorpamma, pomOa u Tpanenuu. OTHOILIEHHE IUIOIAeH
MOAOOHBIX (PUTYP.

Brruncnenve miuomanei TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHMHYC, TAHI€HC OCTPOTO yIJIa MPAMOYTOJIbHOIO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIUU
yrioB B 30, 45 u 60°.

BrnimcanHble W UEHTpAIBHBIE YIJIBI, YIOJ MEXKJY KacaTeJIbHOM M XOPAOM.
Yrael  MeXay ~XOopJaMu U CEKyIIMMHU. DBrmcanHble W ONKMCAHHBIC
YETBIPEXYTOJbHUKH. B3auMHOE pacnosio)keHue NBYyX OKpykHocted. KacaHue
oKpykHOCcTel. OO11Ke KacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrenc yrmoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKAECCTBO. DOPMYIIbI NPUBEICHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHHYCOB UM TEOpEMa CHHYCOB.
Pemienne mnpakTHYEeCKUMX 3aJad C HMCMOOJBb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nogodus. [logo6re COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NOPOU3BEAECHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYILIUX, TEOPEMA O KBAAPATE KACATEIBbHOM.

Bekrop, mmuHa  (MOIyNb)  BEKTOpA,  COHANPABICHHBIE  BEKTOPBHI,
MPOTUBOMOJIO)KHO  HAMNPABICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpamu. Pa3iioeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTOopaMm. KoopauHaTel BekTopa. CKaIsIpHOE NPOU3BEACHHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKJICHUS JJIMH U YTIJIOB.

JlekapTOBbI KOOPJAUHATHI HA IUIOCKOCTU. Y PAaBHEHUS NPSIMOM U OKPYKHOCTH
B KOOPAMHATAX, NEPECCUCHUE OKPYKHOCTEU M MPAMBIX. MeTOJ KOOpJINHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHbBIE MHOrOYroiabHUKH. JlnnHa OKpyXHOCTU. ['pagycHas wu
paauaHHas Mepa yriia, BbIYUCIEHUE UIMH AYyr OokpyxkHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIOKCHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpuu (uryp (djIeMeHTapHBbIC
npecranienns). [lapamiensabiil neperoc. [ToBopor.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI
YUEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJabTaTbhl OCBOCHHMS MPOrpaMMbl  y4yeOHOro Kypca
«"eomMeTpusa» XapaKTepU3yrTCs:

1) naTpuoTHYecKOe BOCIIUTAHHE:

NPOSIBJICHUEM HHTEpPECa K MPOIUIOMY UM HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, [IEHHOCTHbIM  OTHONIEHMEM K JIOCTIDKEHUSIM  POCCHUICKHX
MAaTEMATUKOB U POCCHMCKOW MAaTEMaTUYECKOM IWIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCITUTAHME

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00SI3aHHOCTEN Tpa)KJaHWHA U peau3aliu ero
MpaB, TMpPEJACTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYP, SBICHUH, MPOIEAYp I'paXKIaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXJICHHUIO dTHUECKUX MPOOIJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JICSITEILHOCTH YUEHOTO;

3) TpyA0BO€E BOCIMTAHHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTHE B PEIICHUU MNPAKTUYECKUX 3ajad
MaTeMaTUYECKOM HaIMpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHus HAa MPOTSHKEHUM BCEU KWU3HU JUIsl YCNEIHOW mpodeccuoHalIbHOMN
NEATEbHOCTA U Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MMOCTPOCHUEM HMHJIUBUIYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHHE!

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJlad, PEUICHUM, pacCy>KICHUW, YMEHHUIO BUJETb
MaTeMaTU4eCKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 TIO3HAHUS |

OpUEHTAIlME B JICSITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYECKOM HAayKu Kak c@epbl 4YenoBe4ecKOon
NESATEIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTH JIJIi Pa3BUTHUS LIUBUIIM3AIUH,
OBJIaJICHUEM SI3BIKOM MATEMAaTHKU M MaTeMaTUYECKOU KYJIbTYpOW KaK CPeICTBOM
MO3HAHUST MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMU MCCIIEIOBATEIbCKON
NEeATENbHOCTH;

6) ¢usnyeckoe BocmuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHATIBLHOTO 0JIATOTOTYyYHS



TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HHTEpPECaxX CBOETO
3IOPOBBS,  BEICHHUS  3JI0pOBOrO  o0Opaza ku3HU  (3J0pOBOE  IHMTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas duznyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(JICKCUH, TPU3HAHUEM CBOCTO
MpaBa Ha OUIMOKY U TAKOTO € MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYEeCKO€e BOCTIHTAHUE:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU ISl pelIeHUus 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYXAIoIIeH cpenabl, IMJIAHUPOBAHUSI TOCTYNKOB U
OLICHKM HMX BO3MOXKHBIX TOCIEJACTBUI MJIsI OKpPYXKalIIel cpeabl, OCO3HAHHEM
100aJIBbHOTO XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTe X pelieHus;

8) amanTamusi K M3MEHSIOMMMCS YCJIOBHAM CONUATBHOW M MPHPOTHOM
cpelbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JEATEeNbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y JPYTruUX JIOJIeH, MpUoOpeTaTb B COBMECTHOW AESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA JPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHUH, B TOM YHCIE
bopMynUpOBaTh UACH, MOHATHS, TUTIOTE3bl 00 O0BEKTAX U SBICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JACMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIETEHTHOCTEH, MIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYalMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMble pElICHUs U JeUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATH PUCKU U
MOCJEACTBUS, OPMHUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE Y4eOHbIE NeiiCTBUSA
ba3zoBble Joruueckue a1eiicTBUS:

e BBISBISATh U XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKA MATEeMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUN MEXKIY MNOHITUSIMH, (OPMYIHPOBATH
OmNpeNeNieHus]  MOHSATHUM, YCTaHABIMBATH  CYIIECTBEHHBIH  MPU3HAK
KJaccupuKauu, OCHOBaHUS JIsi OOOOIIECHUS W CpPaBHEHHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJN3a,

e BOCHOpPUHUMATH, (opMynupoBaTh U  NpeoOpa3OBBIBATh  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpUlATENIbHbIC, E€IUHUYHBIC, YacTHbIE U OOILIuE,
YCJIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NpoTUBOpeuUrsi B (akTaxX, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSAX,
npejuiaratb KPUTEPUU JJIsl BBISIBIICHHS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUU;



JenaTh BBIBOJIBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOUCHHI, yMO3aKIIOUEHUHN 10 aHAJIOTHH;

pa3dupaTh JO0Ka3aTeIbCTBA MATEMATHUCCKHUX YTBEPXKIACHHUH (MpSIMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHBIE JI0KA3aTeIbCTBA
MareMaTU4eckux (PakToB, BBICTpaUBATh AapPryMEHTAIUMIO0, MPUBOIAUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpaTh CIOCOO pelicHusT y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pElIICHUs, BbIOMpPaTh HauOoONee MNOAXOASIMINN ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).

ba3oBbie HCCJICA0BATCIBCKHUC HeﬁCTBHﬂ:

WCIIOJIB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUIT MHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIUME MPOTHUBOPEUHE, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOe, (QopMHpOBaTh
TUNIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJAUTH MO CaMOCTOSTENIbHO COCTaBJIICHHOMY IUJIaHY HECJIOMHBIN
AKCHEPUMEHT, HEOOJBIIOE UCCIIEIOBAHKE M0 YCTAHOBICHUIO OCOOCHHOCTEHN
MaTEeMaTHYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOO;
CaMOCTOSITEILHO (OPMYJIUPOBATH O00OOIIEHHS M BBIBOJBI MO pe3yJbTaTam
MPOBEJEHHOIO HAOIIOJCHUSI, HCCIIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpoOllecca, a TaKXe BBIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ ungopmauuei:

BBISBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTHh HHGOpPMALUU, JaHHBIX,
HEOOXOUMBIX JIJI pELICHUs 3a/1a4u;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHbBIX BUJOB U (HOPM MpeCTaBICHHUS,

BbIOMpaTh GopMy TMpeAcTaBiieHUsT HHPOPMAUMUA U  WLUIIOCTPUPOBATh
peliaeMble 3ajlayd CXeMaMu, JuarpaMMaMH, HWHOW Tpadukod u uX
KOMOHWHAIIUAMU,

OLICHUBATh HAJEKHOCTh HH(OpPMAIMU IO KPUTEPUSIM, MPEITI0KEHHBIM
YUHUTENIEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme IleﬁCTBHH:

BOCIIPUHUMAThH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEeJIAMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY pPEIICHUSA
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3ybTaT;

B X0Ji¢ 00CYXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MON TEMBI,
npoOJieMbl, peraeMoi 3ajauu, BbICKa3bIBaTh MJIEH, HAIlCJICHHbIE HA MOUCK



pelIeHus, COMOCTaBISITh CBOU CYXICHUS C CYXICHHSIMU JIPYTHUX
YYaCTHUKOB JAHaiora, oOHapy>KuMBaThb pa3jidiuMe W CXOACTBO MO3UIIMM, B
KOpPpEKTHOU popMe popMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,

e TMPEJICTABISIThH pe3yJIbTaThl penieHus 3a/1au, AKCIEPUMEHTA,
HCCIIEIOBAHUSI, TPOEKTA, CAMOCTOSITEBLHO BBIOUPATh (hOpMAT BBICTYILICHUS
C y4€TOM 3a7a4 Npe3eHTALNN U OCOOEHHOCTEN ayJUTOPUH,

e TOHHMMATh U HUCIOJIB30BATh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYaIbHON
paboTHI NPU pElICHUU YUeOHBIX MAaTEMATUYECKHUX 3a/1ad4;

e TMPUHUMATH 1I€JIb COBMECTHOM JIEATEIIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pacnpenensiTb BUIbl pabOT, JI0OroBapUBaThHCH,
00CyXIaTh MPOIIECC W PEe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHX
JTIOJICH

e Yy4YacTBOBAaTh B TPyHNOBBIX (opmax paboTel (0OCykIeHUs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI U JIPYTHUE), BHIMOIHATH CBOIO YacTh PabOTHI
U KOODJAUMHUPOBATH CBOU JIEUCTBUSI C JPYTMMH WiICHAMU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJAaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBHUSL.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanms:

e CaMOCTOSITSJIBHO COCTAaBJIATH IUIAH, aJITOPUTM peUICHHsS 3amadd (MIu ero
4acTh), BBIOMpATh CHOCOO pelIeHUsS ¢ YYETOM HMEIOIIMXCS PECypCOB HU
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUpPOBaTh M KOPPEKTUPOBATH
BAPUAHTHI PEHICHUN ¢ Y4ETOM HOBOM MH(OpMaLINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJAAETh CIIOCOOAMU CAMONPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3ybraTta
pelieHrs MaTeMaTUYeCcKou 3a1auu;

e MPEIBUAETH TPYJIHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCHUTbh KOPPEKTHBBI B JCSTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE Pe3yJibTaTa ACSATEIbHOCTU MOCTABICHHOU 1LIENIU U
YCJIOBUSIM, OOBSCHSTH MPUUYUHBI JOCTHXKEHUS WM HEJIOCTHXKECHUS LEJH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI
K koniy oOydyenus B 7/ KJacceoOydarouuics TMOJIYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:
Pacno3naBath HW3yudeHHbIE TeOMeTpuueckue (UTyphl, ONPENENsATh UX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb reoMeTpuyeckue (GUrypbl, BBITOIHITH



YEepTEeXKHU II0 YCIOBUIO 3adaud. M3mepaTs JTUHEWHBIE W YIJIOBBIC BEJIMYMHBL.
Pemats 3agaun Ha BBIUMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jenate rpyOyr0 OIIEHKY JMHEWHBIX W VYIJIOBBIX BEIWYUH IMPEIMETOB B
peaqbHOM JKM3HHM, Pa3MEpPOB MPHUPOJIHBIX OOBEKTOB. PaznmyaTh pasmMepbl 3THUX
00BEKTOB MO MOPSIAKY BETUUHHEI.

CTpouTh 4EPTEKHU K TEOMETPUYECKUM 3a7adam.

[Tonb30BaThCd MOpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOJIb30BATh
MPU3HAKH U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB P PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTHYECKHE PACCYKACHHS C MCHOJIB30BAHUEM T'€OMETPUUECKHUX
TEOpEM.

[Tonb30BaThCA NpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHMaHbl, NPOBEAEHHOM K THUIOTEHY3€¢  MNPAMOYTOJHLHOTO
TPEYrOJbHUKA, B PEIICHUU F'€OMETPUUECKUX 3a]1a4.

OnpenensTh MapaiaeaIbHOCTh MPSAMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. Onpeaensars napauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
pPacCTOSIHUM OT TOYEK OJHOM MPSMOM 10 TOYEK APYTrOM MPSMOiL.

Pemats 3agaun Ha KjaeTyaToM Oymare.

[IpoBOAUTH BBIYMCIACHHUS W HAXOAUTh YHCIOBBIE M OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKHX 3aJadyax C HCIOJb30BAaHHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEePECCUCHUH JIBYX NapaJUICIbHBIX MNPSIMBIX CeKylled. Pemars mnpakThdeckue
3aJ1la4d HA HAXOXKJICHUE YTJIOB.

Brnagers moHSTHEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEAesTh
OMCCEKTPHUCY YIiia U CEPEAUHHBIN TEPICHANKYIISP K OTPE3KY Kak T€OMETPUUECKHUE
MeCTa TOYCK.

DopMyJIMPOBATh OMNPEACICHUSI OKPYKHOCTH M Kpyra, XOpJbl M JUaMeTpa
OKPY’>KHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. Y METh MMPUMEHSThH 3TH CBOWCTBA MPU
pEIICHUM 3a/a4.

Brnanerr NMOHATHEM OMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaThbCcs (pakTaMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYroJbHUKA IIE€PECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEPEAUHHBIC
NEePHEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJTHON TOYKE.

Brnaners moHsiTHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEePHEHINKYJISIPHOCTH KacaTeJIbHOW U pajgnyca, MPOBEIAEHHOIO K TOUKE KaCaHMUSI.

[Tonp30BaThCA MPOCTEHIIUMU TEOMETPUUECKMMHA HEPABEHCTBAMM, OHUMATh
HX MPAKTUYECCKUI CMBICI.

[IpoBOAUTE OCHOBHBIE TEOMETPHUUECKUE MTOCTPOECHHUS C TTOMOIIBIO IIUPKYIS U
JIMHEHKH.



K konmy oOydenus B 8 KkJacceoOyJaronuiics ITOIYYUT —CIICIYIOIIHE
MpEMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJABl UYETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEIICHUN FEOMETPUUYECKUX 3a/1au.

[TpuMeHATh CBOWCTBA TOYKM TIEPECEUYCHHS MEIUaH TPEyroibHHKa (IeHTpa
Macc) B PEIIeHHUH 3a/1aY.

Bnaners nonsiTuem cpefHed JUHUM TPEYTOJIbHUKA U Tpamneluu, IPUMEHSTh
WX CBOWCTBA NpPH PEUIEHUH T€OMETPUUYECKUX 3aaad. [lonmp30BaTbCcsi TeopeMoit
daneca U TEOPEMO O MPOMOPIUOHATBHBIX OTPE3KaX, IPUMEHSThH UX JJISI PEIICHUS
MPAKTUYECKUX 3a/1au.

[TpuMeHsTh NpU3HAKKU TOA0OUS TPEYTOIBHUKOB B PEIIEHUH F€OMETPUUECKUX
3a/1ad.

[lons3oBaThess TeopeMoi Iludaropa mnst pemieHUss TEOMETPUYECKUX H
npakTuueckux 3agad. CTpoUTh MaTEMaTUYECKyI0 MOJENIb B MPAKTUYECKHUX
3a/1a4yax, CaMOCTOSITENILHO JeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerb mnoHATHUSIMM CUHYyCA, KOCHHYCa UM TaHI€HCAa OCTpPOTO yria
MPSIMOYTOJBLHOTO TpEeyroibHuKa. [10ab30BaThCsl STUMH MOHATUSIMU JJI PEIICHUS
MPAKTUYECKUX 3a/1au.

Bbrancnsate (pa3iMuyHbIMUA CIIOCOOAMU) TUTONIAAb TPEYTrOJbHUKA M TUIOIIAN
MHOTOYTOJBHBIX  (uryp (moJb3ysch, TA¢ HEOOXOJUMO, KAJIBKYJISATOPOM).
[TpuMeHsTh MOTyYEeHHbIE YMEHUSI B TPAKTUUYECKUX 3a/1auax.

Brnanerb MNOHSTUSMHM BIHMCAHHOTO W UEHTPAJbHOIO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BITUCAHHBIX yIJIaX, yriax MEXIy XopaaMu (CeKYIUMH) U yTIie MEXIy
KacaTeJIbHOM M XOPJIO MPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

Branerp moHsATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMICTBa
OMMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PEIICHUHU 3aa4.

[IpuMeHsTh MOJNIyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMATHYECKUE
MOJIENH ISl 3a/1a4 peasibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TpPUMEHEHHUEM TOJ00Us W TpUTOHOMETpUHU (TOJIB3YSICh, TIAe HEOOXOIMMO,
KaJIbKYJISTOPOM).

K xonmy oOydeHms B 9 KjacceoOydaOmMUics TOMYYUT CICTYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3JIUYHBIC 3JCMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pelIeHne
MPSIMOYTOJIEHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO KAIBKYJISATOPA) ITHHBI
Y YTIIbI 1J11 HETAaOJIUYHBIX 3HAYEHUM.

[Tonb3oBaThCcss popMyaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JIJIS HAXOXJICHHS COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.



Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAXOKJICHUS PA3JIMYHBIX
DJICMEHTOB TPEYroJbHUKA (KpEIICHHe TPEYroJbHUKOB»), NPUMEHATH WX IPHU
PEILICHUU TEOMETPUUECKHX 3a7aY.

Brnanerp moHsTUAMH  npeoOpa3oBaHMs  MOJO00MS, COOTBETCTBEHHBIX
37€MEHTOB MoA00HBIX (huryp. [lonb3oBaThecs cBOMCTBAMH MO00US MPOU3BOJIBHBIX
buryp, ymeTb BBIYHCISTH [IJIWHBI M HaXOJUTh YIibl Yy NOAOOHBIX (uryp.
[IpuMensTh cBOWCTBa MOMOOMST B MPaKTUYECKUX 3ajadyax. YMeTb HPUBOIAUTH
MIpUMEpPHI NOJI0OHBIX (PUTYP B OKpYKAIOIIEM MUPE.

[Tonp30BaTbCss TEOPpEMAaMU O NIPOU3BEACHUHN OTPE3KOB XOPJI, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBAJPaTE KaCATEIbHOM.

[lonb30BaThCs BEKTOpaMHU, MOHUMATh MX T€OMETPUYECKUN W (PU3HUECKUM
CMBICJI, TPUMEHSTh WX B PEIICHUH TE€OMETPUUYECKUX M (DU3NYECKUX 3aj]1ad.
[IpuMeHATH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB I HAXO0XKIEHUS JJIMH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
PEILICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagere MOHATHSMU NPAaBWIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI IYyTU OKPYXHOCTH W PAJUaHHON MEPBI yIJia, YMETh BBIYMCIATH ILIONIA]b
Kpyra u ero yacreul. [[puyMeHsTh NoJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (Wiu HEHTPBI) CHUMMETpHHM (UTYP, TPUMEHSATH JIBWKCHUS
IJTIOCKOCTH B MPOCTENIINX CAyYasX.

[IprMeHATh MONYyYEHHBIE 3HAHHUS HA MPAKTHKE — CTPOUTHh MATEMaTUUYECKUE
MOJIENN IS 33724 PEATbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUYNCICHUSA
C TPUMEHEHHEM IOA00MS M TPUTOHOMETPHUYSCKUX (QYHKIHHA (MOJIB3YsACh, TIe
HE00XOMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uupposbie
Ne i/ P Kontpoabnubie | IIpakTuyeckue (upp )
NpPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimue reomerpuueckue GUrypsl u
1 I/I)I: cBoiicTBa. M3me 5Hne FeOME(Tll)“ I/I}:IPGCKI/IX 14 1 buosmorexa [TOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmnoreka IIOK
2 T 22 1
PEyroLHmIca https://m.edsoo.ru/7f415e2e
3 [TapamensHble npsiMBbIE, CyMMa YIJIOB 14 1 bubnnoreka [JOK
TPEYroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyXHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnunorexa [JOK
MOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bubmnoreka IIOK
I 7 4 1
> OBTOpeiKe, 06obueHHe SHanHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




8 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (ma¢poBbie)
Ne i/ Kontpoabublie | IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
n bub6mmoreka [IOK
1 HerbipExyromeHiiH 12 1 https://m.edsoo.ru/7f417e18
Teopema daieca u Teopema o
2 | of[oM HOHaJILHII:IDT OTp €3Kax, MoJJ00HbIe 15 1 buosmorexa [TOK
pomoptt P  1OA https://m.edsoo.ru/7f417e18
TPEYTOJbHUKH
[Tnomane. HaxoxneHue nomanein
3 T Ji: mof;HHKo); jiﬂoro O;:HHBIX ¢bur 14 1 buosmorexa [TOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomamu moxoOHBIX GUryp
4 Teopema Iudaropa u Hadana 10 1 bubnnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpyXKHOCTU. BricanHsie
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bu6mmorexa [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
. bubnuoreka [JOK
6 Torroperne, obobmerme sHammi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TeM (mu¢poBbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NpPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubanorexa [IOK
CUHYCOB. PenieHre TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 IIpeo6pas3oBanue nonodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmnoreka IIOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 . 9 1 bubmnoreka IIOK
JlekapTOBBI KOOPMHATHI Ha MJIOCKOCT httos://m.edsoo.ru/7f41a12c
- IIpaBuibHBIE MHOTOYTOJIBHUKH. [[mnHa . BuGmorexa LIOK
OKPYRHOCTH H Hﬂomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanein
6 6 bubmnoreka IIOK
JlpmsKenis I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 7 5 bubmnoreka IIOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-e kimaccel: 0a30BbIN YpOBEeHB: yueOHUK; 14-¢
u3anue, rmnepepadboranHoe, 7-9 wmacc/ AtanacsH JI.C., ByryszoB B.®D.,
Kagomues C.b. wu ap., AxkuuonepHoe oOmectBo  «M3matenbcTBO

«IIpocsemenue»



