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IMosicHuTeNLHAS 3aNIHCKA

I'eomerpust kak OOMH U3 OCHOBHBIX pa3/IENOB IIKOJBHOW MaTeMATHKH,
UMEIOIIMI CBOEH LENBI0 00eCleYnTh H3Y4YCHHWE CBOHCTB W pa3sMepoB GHIYpP, HX
OTHOILIEHUH ¥ B3aHUMHOE PacloNIOXeHHe, OIUPAETCs Ha JOTMYECKYIO, JOKa3aTeIbHYIO
TUHUIO. LIeHHOCTE M3ydeHusl rTeOMeTpUN Ha yPOBHE OCHOBHOIO 00I1iero 00pa3oBaHus
3aKJIIOYE€TCI B TOM, 4YTO OOydYalOIIUHCS Y4YUTCS IIPOBOAMTL [JOKa3aTeIbHBIE
paccyXJeHusl, CTPOUTHh JIOTUYECKME YMO3aKI/IIOUeHHS, HOKa3blBaTh MCTUHHBIE
YTBEPXKIE€HUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MMPOBOAUTH PACCYKIEHHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOWMCTBA OT MPU3HAKOB, GOPMYIUPOBAaTH OOpaTHBIE
YTBEPKIEHUS.

Bropoil wLenblo H3ydeHHWsS TeOMETpPHU SBISETCS HCIONb30BaHUE €€ Kak
MHCTPYMEHTa MIpPH PEIIEHHH KaK MaTeMaTH4YeCKUX, TaK U MPaKTUYECKUX 3ajad,
BCTPEYaloIuXcs B peanbHOl xu3HU. O0ydaronuiicss ToMKeH HAYYUTHCS ONPEeASTUTh
TeOMETPUYECKYIO GUTYpy, OIUCATH CIIOBAMHU JaHHBIN YepTEX WM PUCYHOK, HANTH
IUIOMIAAh 3€MEIbHOIO y4acTKa, pacCUdTaTh HeOOXOMUMYIO JJIHHY OMTOBOJIOKOHHOTO
Kabensd UM TpeGyemble pa3Mepsl rapaxa I aBTOMOOMISL. DTOMy COOTBETCTBYET
BTOpas, BBIYMCIUTENbHAS JIMHHUS B HM3ydYeHMM reomeTpuu. [lpu pemreHum 3amad
IPaKTHYECKOI0 XapakTepa o0ydalomuics YUATCS CTPOUTh MaTeMaTHYECKHUE MOIETH
peanbHBIX JKHM3HEHHBIX CHUTyallWii, NPOBOAWTH BBIYHCIEHHUS W OIEHUBATH
aJICKBaTHOCTH IIOJIyYEeHHOTO pe3yJIbTaTa.

O0man xapakTepucTHKAa y4eGHOro Kypca

Kpaline BaXHO MNOJYEPKUBATH CBS3M T[EOMETPUU C JAPYTMMH Y4eOHBIMH
IpeIMeTaMi, MOTUBUPOBATh HCIIONb30BaTh OMPEE/ICHHs FreOMeTpHIeCKuX GUTyp |
MOHATHI, JEMOHCTPUPOBATh IPUMEHEHHE TONYYEHHBIX YMEHUH B GDU3HMKE M TEXHHKE.
Oty cBA3u Hambosee SpPKO BHAHBI B TeMax «Bekrtope», «TpuroHomerpuueckue
cooTHoeHusn», «Meto koopaunat» u «Teopema ITudaropar.

VueOHBI Kypc «['eoMeTpus» BKIIOYaeT CIEAYIOIIHME OCHOBHEIE pa3feibl
conmepxkanus: «l'eomerpuueckue ¢urypsl u uX cBoicTBa», «l3Mepenue
T€OMETPUYECKUX BEIMYUH», «JleKapTOBBI KOOPAWHATHI Ha TIOCKOCTHY, «BeKTOpEI»,
«JIBmxenns nnockocty, «[IpeobpazoBanus mogo6usy.

MecTo Kypca B y4eOHOM IUIaHe

Ha nsyuenue yuebHoro kypca «I'eomerpus» orBoautcs 136 4acoB: B 8 kiacce
— 68 yacoB (2 gyaca B Hezleno), B 9 xiracce — 68 vacoB (2 yaca B HEJEN0).

Coaep:xanue 00yueHus
8 knace

Yetripéxyronpuuky. Ilapamnenorpamm, ero mpu3HaKd u cBoMcTBA. YacTHEIE
CIy4ad IapajijielorpaMMoB (IIpAMOYTOJIBHUK, poMO, KBaapaT), WX MPU3HAKK HU



cBorcTBa. Tpameums, paBHOOOKas Tpameuus, e€ CBOicTBA M [PU3HAKH.
IIpsamoyronbHas Tpamenus.

Merton ynBoeHus Menuasel. lleHTpanpHas cummeTpus. Teopema Dajeca u
TEOpEMa O IIPONOPLUOHANBHEIX OTpE3Kax.

Cpennue TMHMHU TpEyroJbHUKa i Tpaneuud. LIeHTp Macc TpeyrobHuKa.

Ilomobue TpeyronsHUKOB, Koddduiment mogobus. IlpusHaku Mmog00Ms
TPEYroNbHUKOB. I [puMeHeHne nogobus pu pelleHu  MPaKTHYECKUX 3a4a4.

Cpoiicta mmomaneit reomerpudeckux ¢uryp. Dopmyisl IS IUIOLIAAN
TpeyroJibHHKa, mapaiujieinorpamma, pomba u tpaneumu. OTHOIEHME IUIOMAAEH
0JIOOHBIX GUTyYp.

Beryncnenne niomaneil TpeyrolbHHUKOB M MHOTOYTOJBHHKOB Ha KIIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenwe teopemnl Iludaropa mpu peleHAH
IIPaKTHYECKUX 3a/1ay.

CuHyc, KOCHHYC, TaHTEHC OCTPOrO YIJida HPSIMOYTOJBHOIO TPEyrOJbHUKA.
OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHOMeTpUIecKre (GYHKIHH YIIIOB
B 30, 45 u 60°.

Briucannele ¥ HEHTpalbHbIE YIIIbl, YTOJI MEX/Y KacaTeIbHOM ¥ XOpAoH. YIJbl
MEXAy XOpJaMH M CeKylUMMH. BrucaHHBle W ONMCaHHBIE YETHIPEXYTOJBHHUKH.
BzaumHoe pacnonosxkeHue aByX oOKpykHocTedl. Kacamme okpyxuocteit. OO6riume
KacaTrejibHbIe K ABYM OKPYXKHOCTSIM.

9 knace

Cunyc, KkocuHyc, TaHreic yrmoB or O gmo 180°. OcHoBHOe
TPUTOHOMETPHYECKOE TOX1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenre TpeyronbHUKOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. Perienue
OPaKTUYECKUX 38184 C UCIOJIB30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nomxobus. [Togo6ue COOTBETCTBEHHEIX 3JIEMEHTOB.

Teopema o mpousBeACHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUY OTPEIKOB
CEKYILHX, TeOpEMA O KBaJIpaTe KacaTeJIbHOM.

Bekrop, mmmHa  (MOIynb) — BeKTOpa,  COHANpABIEHHEIE  BEKTODBHI,
[IPOTHUBOIIOJIOKHO HaIlpaBJI€HHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PaBEHCTBO
BEKTOPOB, ONe€pallid Hal BeKTOopaMH. Pa3znoxeHue BeKTOopa IO IBYM
HEKOJUIMHEapHbIM BeKkTOopaM. Koopaunatel Bekropa. CkanspHoe mpou3BellcHUE
BEKTOPOB, IPUMEHEHUE AJISI HAXOXKICHUS JUTHH U YTIIOB.

JlekapToBBl KOOPAMHATHI Ha INIOCKOCTH. YpaBHEHUS MPSIMOM U OKPYXHOCTH B
KOOpJIMHATaX, II€peCeYeHUEe OKPYXKHOCTEH U NpsAMBIX. MeToj KOOpAWHAT M €ro
[IPUMEHEHUE.

IlpaBunbHBIE MHOTOYTONBHUKH. [[TuHA OKpy)HOCTH. ['pamycHas u pajguasHas
Mepa yIia, BBIYHCIIEHHME JUIMH Oyr OKpyXXHocTeil. I[lmomanms kpyra, cektopa,
CErMeHTa.

JBMXKEHMS IIOCKOCTH M BHYTPEHHHE CHUMMETpUH QUTYp (dJIeMeHTapHbIE
upencrasnenus). [apannensHsiit mepenoc. IToBopor.



IInanupyemble pe3yJibTaThl 0CBOEHHS MPOrpaMMbl Y4eOGHOI0 Kypca
«['eomMeTpHs» HA YPOBHE OCHOBHOIO 00L1ero 00pa3oBaHHst

JInyHOCTHBIE pe3yabTaThbl

JInyHOCTHBIE  pe3yabTaThl OCBOEHHMS  IpOrpaMMbl  ydeOHOro  Kypca
«I"eomeTpus» XapaKTepU3yIOTCS:

1) maTpuoTHYECKOE BOCHHTAHHE:

[POSIBJICHUEM HMHTEpeca K MPONUIOMY U  HACTOSIIUEMY POCCUHUCKOHN
MaTeMaThKH, LHEHHOCTHBIM OTHOILUIEHHEM K JOCTHUXKEHHUSIM POCCUHCKUX MaTeMaTHKOB
U POCCUICKONW MaTeMaTH4YeCKOW IIKOJIbI, K HCIOJb30BaHUIO 3THUX HOCTWXCHUN B
JpyTUX HayKax U NPUKIaIHbIX chepax;

2) rpaskgaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

FOTOBHOCTBIO K BBITIONTHEHUIO O0SI3aHHOCTEN IpakAaHUHA U PEeAIM3alUU €T0
1paB, [IPEACTABIEHHEM O MaTeMAaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IudHbIX
CTPYKTYp, SBJIEHHI, Mpolenyp TIpaXIaHCKoro oOriectBa (HampuMmep, BBHIOOPH,
OIPOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO 3THYECKHX IIpOOJIeM, CBS3aHHBIX C
OpaKTUYECKUM [PUMEHEHHEM JIOCTHXKeHMM HayKd, OCO3HAaHHEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX NPUHLUIIOB B JIEATENLHOCTU YYEHOTIO;

3) Tpy/10BO€ BOCIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE B peIIeHUM MPaKTUYECKMX 3a7a4
MaTeMaTU4eCKOW HAINpaBI€HHOCTH, OCO3HAaHHEM Ba)XXHOCTHM MAaTEMaTH4ECKOTO
o0pazoBaHUsl Ha MPOTSKEHHH BCEH KU3HU IS YCIENTHOW mpodeccuoHanbHON
JOEATEIbHOCT U pPa3BUTUEM HEOOXOIUMBIX yMEHUH, OCO3HAaHHBIM BBIOOPOM U
IIOCTPOCHUEM HHIUBUAYAIBHON TPAaeKTOPUM OOpa30BaHUS U KU3HEHHBIX IUIAHOB C
Y4YETOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEeOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OSMOIMOHATBHOMY M  O3CTETHYECKOMY  BOCIPUSITHIO
MaTreMaTU4eCKMX OOBEKTOB, 3ajlayu, pelleHul, pacCcyX IeHUU, YMEHHIO BUIETH
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTRE;

5) neHHOCTH HAYYHOTO MO3HAHHUA:

OpPUEHTaLMEeH B [EATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIpeACTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS dUeJOBEKa, MPUPOJbI U
oOliecTBa, NHOHMMaHHUEM MaTeMaTHYeCKOoH HayKH KaK cdepbl HYeloBeUeCKOU
JEATEeNIBHOCTH, 3TaloB €€ Pa3BUTHA W 3HAYUMOCTU ISl Pa3BUTUS LWBHIM3ALNMY,
OBJAJ€HUEM SI3bIKOM MaTE€MaTUKd U MaTeMaTU4eCKOM KYyJIbTYpOll KaK CpeACTBOM
[IO3HaHUA MHUpa, OBNAJCHUEM NPOCTEHINIMMHU HaBBIKAMHU HCCIEA0BATENBCKOM
JIeSITENIBHOCTH;

6) pusuveckoe BocnuTaHue, ¢opMHpoBaHHE KYJAbTYPbI 310POBbSl H
IMOLHOHAJILHOIO 0J1aronoJy4Hsi:

FOTOBHOCTBIO MPHUMEHATH MaTeMaTU4YeCKue 3HaHUS B HHTEpPEcax CBOEro
3[I0pOBBs,  BEIEHUS  3JO0pOBOrO  o0pa3a  JXKW3HM  (370pOBO€  IIMTAaHUE,
cOalaHCHPOBAaHHBIN pEeXUM 3aHATHH W OTHbIXa, peryjispHas ¢Quzmdeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pedieKcuu, MpU3HAHHEM CBOEro IpaBa
Ha OIMMOKY K TaKOTO Xe MpaBa APYTOoro 4ejloBeKa;

7) 3KkosI0rHYecKoe BOCIIUTAHUE:



OpHEHTALMEH HAa NPUMEHEHUE MaTeMaTUYeCKMX 3HAHUH JUIs pellieHus 3a1a4 B
00JIaCTH COXPaHHOCTH OKPYKArOWIEH cpejibl, INIAHMPOBAHKS TIOCTYIIKOB M OLEHKH MX
BO3MOXXHBIX ITOCIEJCTBUHA [UIsl OKPYXKaloLeHd Cpeabl, OCO3HAHHEM III00AIbHOTO
XapakTepa 9KOJIOIMYECKUX [Tpo0IeM U My TeH UX pelleHHs;

8) aganTanusa K H3MEHSIIOIIUMCS YCJOBHSM CONHAJbHOH H NPHPOIHOM
cpeabl:

TFOTOBHOCTBIO K JEMCTBUSIM B YCIOBHUSIX HEONPEACTEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO AESTENbHOCTh, B TOM YHCIE
YMEHHE YUYUTLCS Y APYTUX JIIOACH, IproOpeTaTh B COBMECTHON EATEILHOCTH HOBBIE
3HaHMs, HABBIKM M KOMIIETEHIIMH U3 OTIBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (POPMHUPOBAHHM HOBBIX 3HAHWM, B TOM 4YHCJE
(GopMyIHpOBATh UJEH, MOHSITHS, THIOTE3El 00 0OBEKTAX M SBIEHMAX, B TOM YHCIE
paHee  HEM3BECTHBIX, OCO3HaBaTb JCPUIUTHl COOCTBEHHBIX 3HAaHUH |
KOMIIETEHTHOCTEMN, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYallHIO, BOCIPHHUMATH
CTPECCOBYIO CHTYyal[HI0 KaK BBI30B, TpeOYIOIUM KOHTpMEpP, KOPPEKTUPOBATH
NPUHUMAaEMBbIE DPEIIeHUs U ACUCTBUA, (OPMYyJIHpPOBATh W OIICHUBATh PHCKU U
[IOCJIECTBUSA, GOPMUPOBATH OIIBIT.

MeTtanpegMeTHbIe pe3yabTaThI

IHo3naBaTe/IbHble YHHBepPCAJIbHbIE YUeOHBIE AeCTBHSA

ba3oBble Joruueckne geicTBUA:

e BBISBIIATE M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEeMaTHUUYECKHUX
OOBEKTOB, MOHITHH, OTHOIICHUH MEX/IY MOHATUAMH, GOPMYJIUPOBATh ONpeAeIeHHUs
TIOHATHH, yCTaHABIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCHU(DUKAIINM, OCHOBAHMS IS
00001IeHNsT ¥ CpaBHEHHUS, KPUTEPHH IIPOBOJIUMOrO aHAJIH33;

e BOCIOPMHMMATh, (OPMYIUpPOBaTH MW  IpeoOpa3oBbIBATh  CYXKAECHHS:
YTBEPIUTENBHEBIE K OTPHULATEIBHEIE, € AMHUYHBIEC, YaCTHBIE U OOIIHE, YCIIOBHBIE,

e BBIABIATH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3H u
NPOTUBOpEYUsl B (paKTax, NAaHHBIX, HAOMIOMEHWSX W YTBEPKIECHUSX, IMPeaIararhb
KPUTEPHUH [IJis BBIABIIEHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYHIA,

e JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, OEOYKTHUBHBIX H
UHIYKTHBHBIX YMO3AKIIOYEHUM, YMO3aKIIOUCHUH 10 aHAIOTHH;

+ pa3dupaTh NOKa3aTeNbCTBA MATEMATHYECKMX YTBEPXKAEHMH (IIPIMbIE M OT
IIPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIIFHO HECJIOKHEIE J0Ka3aTeJabCTBa
MaTeMaTHYeCKUX (QAaKTOB, BBICTPAaWBATh APryMEHTAlMIO, IPHUBOIUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBEIBATh COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh CIIOCOO pelueHUs y4eOHOM 3amauM (CPaBHUBATL HECKOJBKO
BapHaHTOB pEINeHMs, BHIOUpaTh Hambosiee MOAXOASIINN ¢ YYETOM CaAMOCTOSTEILHO
BBIJIETIEHHBIX KPUTEPUER).

ba3oBble Hccae0BaTEILCKHE AeHCTBHA:

* HCIIOJIB30BaTh BOINIPOCHl KAaK HCCIENOBATENbCKUN HHCTPYMEHT MO3HAaHUA,
bopMyTUpOBaTh BOIIPOCHI, bukcupyoime MIPOTHBOpEHHE, npobiemy,



CaMOCTOSITEJIbHO YCTAHABIMBATh MCKOMOE U JIaHHOe, (OPMHUpPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIHIO, MHEHHE;

e NPOBOIUTH IO CaMOCTOSTENBHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOONBLIOE HCCIIEOBAHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEMH
MaTEMAaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00 BEKTOB MEXKIY CO0OIf;

¢ CaMOCTOATENBHO (HOPMYNHPOBaTh OOOOMICHHS M BBIBOJBI [0 PE3YJIbTaTaM
NPOBEAEHHOIO  HAONIONEHHUs,  HCCICNOBaHHUS,  OIEHHBAaTh  JOCTOBEPHOCTH
[I0JIy4E€HHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIEHHIA;

e TIPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TakXKe BBIIBUIATh
IPEJIITONOXKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmanmueii:

e BBISBJISATE HENOCTATOYHOCTh M H3OBITOYHOCTH WMH(OpPMAIUH, [AAHHBIX,
HEOOXOIUMBIX JIJIS PellIcHUs 3a1a4u;

« BBIOMpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATH M WHTEPHPETHPOBATH
UH()OPMAIIUIO Pa3TUYHBIX BUIOB ¥ (JOPM IIPEACTABICHMUS;

« BBIOMpaTh GopMy TpeAcTaBiIeHUs HMHOOPMAIUH M HUIIOCTPHPOBATEH
pelaeMble 3a1a44 CXeMaMu, AuarpaMMaMu, HHOHM rpaduKkoii 1 uX KOMOWHAIHSIMUY;

e OLEHWBaTh HAAEXHOCTH WHGOPMALMH [0 KPUTEPHSAM, IIpeUIONKEHHBIM
YUUTENEM UIIU CPOPMYTUPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKaTHBHBIE YHHBepcalbHbIe YUueOHbI€ 1eHCTBHS:

e BOCIIPUHMMATh U (GOPMYJIUPOBATH CYXXJIEHHSI B COOTBETCTBHH C YCIOBHUSIMHU
U LIeTSIMU OOIIEHMUS, ICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOO TOYKY 3PEHHS B YCTHBIX
M MUCbMEHHBIX TEKCTax, [JaBaTh I[OSICHEHUS I[I0 XOAYy peIleHUus 3aJaud,
KOMMEHTHPOBATh MONyYEeHHBIH Pe3yJIbTAT;

« B XOJe 00CYXIeHHs 3alaBaTh BOMPOCH MO CYIIECTBY OOCYXIAEMOU TEMBI,
npo6ieMBl, pelaeMoi 3a7auu, BRICKA3bIBATh HIEH, HAIIEIEHHbIE HA [TIOUCK pPeIleHMS,
CONOCTABJIATh CBOM CYXICHUS C CYXICHUSIMH JAPYTHX YYaCTHHKOB JIAAJIOTa,
OOHapy>XKMBaTh pa3lWYMe U CXOACTBO TIO3UIMM, B KOPPEKTHON Qopme
(bOpMyIIUPOBATh Pa3HOTIIACHS, CBOM BO3PAXKECHHS;

e MPEACTABIATH PE3YJIbTAThl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIeIOBaHMUS,
IIPOEKTa, CaMOCTOATENBHO BbIOMpaTh (opMaT BEICTYIUIGHHS C Y4YETOM 3anad
IpEe3eHTAallMU 1 OCOOCHHOCTEH ay ANTOPUU;

e TOHMMATh U HCIOJB30BATh MPEUMYIECTBA KOMaHAHOW W WHINBUIYAJIbHOMN
paboTHI IpH pelIeHN] yYeOHBIX MaTEMATHYECKUX 3a/1aY;

o MNPHHHMMATH LEIb COBMECTHOW JE€ATENbHOCTH,. MJIAHUPOBATh OPTraHU3aIIUIO
COBMECTHOM pPaboOThI, paclpeneisit Buibl paboT, AOroBapuBaThcs, OOCYKOAThH
HPOLIECC U pe3yNbTAT paboThl, 060011aTh MHEHHUS HECKOJIBKUX JIOEH;

e y4acTBOBATb B TIPYyHNNOBHIX ¢opMax paboTel (0OCyXaeHus, O0OMeH
MHEHMSIMH, MO3[OBBI€ INTYpPMBI U JIpyT¥e), BBHIMIOJNHSITH CBOIO HYacTh paboOThI H
KOODIMHUPOBATh CBOM JOEUCTBUS C JPYTUMH UYJeHAaMH KOMAaHJbI, OIC€HHBATh
Ka4eCTBO CBOEro BKJIaja B OOLIMII MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMH B3aUMOJCHCTBHS.

Peryn1fiTuBHBIe YHHBepcaabHble Y4eOHbIE AeiCTBHA

Camoopranuzamus:



e CaMOCTOSITEJIBHO COCTAaBJATH IUIaH, AITOPUTM pelIeHUs 3aia4vd (WU €ro
9aCTh), BEIOMPATh CIIOCOO pelIeHHs ¢ YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BApUAHTHl PEIIeHUM ¢ yuEToM
HOBOH MHpOpMalUU.

CaMOKOHTPO./1b, YDMOIIHOHAJILHBIH HHTENIEKT:

 BIAJETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbrara
pelleHus MaTeEMaTUUYEeCKOM 3a1aun;

e IPEOBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUM 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B [€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIA;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa AEATEIBPHOCTH MOCTABIEHHON LEeNU U
YCIIOBUSAM, OOBSICHATH IMPUYUHBI JOCTH)KEHUS WU HEJOCTH)XEHHS LEIH, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHBIE pe3yabTATHI

K kxoHmy ob0yueHuss B 8 kiIacce oOydYarOIIMiCs TOJYYUT CIEAYIOIINE
MpeAMETHBIE PE3yIbTaThI:

PacriosHaBaTe OCHOBHBIE BUABI  YETBIPEXYTOJNBHUKOB, WX  JJIEMEHTHI,
II0JIB30BAThCS UX CBONCTBAMU IIPU PELICHHUH F'€OMETPHUECKHX 3aad.

IIpuMeHATs CBONCTBA TOYKH II€pPECEUSHHUs] MeAHWaH TpeyroyibHUKa (ILeHTpa
Macc) B pelIeHnH 3a/1a4.

Brnanets noHatuem cpenHell TMHUY TPeyroNbHUKA U TpallelMy, MIPUMEHSITh UX
CBOMCTBA IIpU pElIeHUH reoMeTprudecKux 3ajad. [lomp3oBarecs Teopemoii Qarneca u
TEOPEMOM O MPONOPLUHUOHAIBHBIX OTpPe3Kax, MPUMEHATh WX IS pelleHus
IPaKTUYECKUX 3a/1a4.

ITpuMensaTh IpU3HAKU [TOAOOUS TPEYTONHHUKOB B PEIICHUH I€OMETPUICCKUX
3amad.

ITone3oBatbes  Teopemoil Ilugaropa mus pemieHHsT TeOMETPUYECKUX H
IIPaKTUYECKUX 3a1a4. CTpOUTh MaTeMaTHIecKyl0 MOJEIh B NPAaKTHUECKUX 3a1adax,
CaMOCTOSTENBHO EJIaTh YePTEK M HAXOIUTH COOTBETCTBYIOIINE JITUHBI.

Brnagere mnoHATHSIMM 4 CcHHYyca, KOCHHYCa M TaHTe€HCa OCTpPOro yria
IPAMOYIONBHOIO TpeyrojbHuka. Ilonp30BaTbcs 3THMHM TOHSATHSAMH ISl PEIICHUS
IpaKTHYECKHUX 3aad.

Brerynciare (pa3audHbIME CIIOCOOAMH) IUTOIIA/b TPEYTOJNIbHUKA W TUIOINaIN
MHOT'OYTOJIBHEIX QUryp (IONB3ysCh, IJle HEOOXOAMMO, KAIbKYIATOPpOM). [IpuMeHsTh
IIOJIy4Y€HHbIE YMEHUS B PAKTHYECKUX 3a7ayax.

Brnagets NOHATHAME BIHCAHHOTO W IEHTPAIBHOTO YIJIA, HUCIIONH30BaTh
TEOPEMBI O BIMCAHHBIX yIJaX, yIJiaX MeXIy XOpAaMH (CEeKyIIUMH) U YTiie MEXIy
KacaTeIbHON U XOPIOM MPU pEeIeHHH FTeOMETPUYECKHX 3a]1a4.

BrageTp MOHATHEM OIMUCAHHOTO YeTHIPEXYTOJNIBHUKA, NPHUMEHATH CBOWMCTBA
OTMCAHHOTr0 YeTHIPEXYTONBHUKA NIPH PEIICHHUH 3a/1aY.

IIpuMeHsaTh NONy4YeHHBIE 3HAHUSA Ha MpaKTUKE — CTPOUTh MaTeMaTHYeCKHe
MOJIENH JUIsl 3a/1a4 PEAIbHOM XU3HU U NPOBOJUTH COOTBETCTBYIOIIUE BHIYUCICHHUS C



IIPUMEHEHHEM IOJOOMST ¥  TPUTOHOMETPUHM (TIOJB3YsCh, [IAe HEOOXOIUMO,
KaJIbKYJIATOPOM ).

K koHImy oOydeHus B 9 wJacce OOYYAlOIIUICS MOMYYUT CIEAYIOLIMIE
IpeIMETHBIE pe3yIbTaThl:

3HaTh TPUTOHOMETpHYECKHE OYHKIMA OCTPHIX YIJIOB, HAXOJWTh C UX
IIOMOIIBIO  PAa3/IMYHbIE D3JEMEHTHl NPSIMOYTOJILHOTO TPEYroNbHUKA («pelleHre
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaJIbKYISATOpa) IIHHEL U
yIUIBIL 7151 HeTaOJWYHBIX 3HAYEHUH.

ITonb30BaTbed (opMynaMH MPHUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [JI1 HAxOXAEHUA COOTHOIICHUN MEXAY TPUTOHOMETPHUYCSCKUMHU
BEJIMYMHAMH.

Hcnonb30Bath TEOpEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXAECHHS Pa3ITAIHBIX
JJIEMEHTOB TpEYTOJbHUKA («pEIlIeHUe TPEYTOJbHUKOBY»), IPUMEHATh HUX IpH
pEIIeHNU reOMEeTPHUIEeCKUX 3a1ad.

Bnanets nouatusMu npeobpa3zoBaHus MOA0OHS, COOTBETCTBCHHBIX 3JIEMEHTOB
nofgo6usx ¢uryp. I[lonb3oBaThCcs CBOMCTBAMH IMOJ00MSA MPOU3BOJBHBIX QUIY,
YMETh BBIYUCIATE [UIMHBL U HAXOOUTh YIIbl y MOAOOHBIX ¢uryp. [lpumensts
CBOMCTBA [TOA0OUS B MPAKTUYECKUX 3a7a4aX. YMETh MPUBOAUTD IPUMEPHI MOAOOHBIX
buryp B oOKpyxKaroemM MHUpe.

Ilone30BaTbes TeopeMaMy O MPOU3BEACHUU OTPE3KOB XOpPI, O NMPOU3BENCHUN
OTPE3KOB CEKYIIIMX, O KBaJpaTe KacaTeIbHOM.

[lonp3oBaTbCs BeKTOpaMH, IMOHUMATh WX T€OMETPHYECKUH ¥ (Pu3MUecKuit
CMBICJI, NPUMEHSTh WX B pPEUICHHU TeOMETPUYECKNMX U (U3WYECKUX 3aJad.
IIpuMeHATh CKalApHOE MIPOU3BeIeHHE BEKTOPOB JJIs HAXOXKICHHUS JJIMH U YTIIOB.

[Tonb30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHSTh €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTHIECKUX 3a/ad.

Bianerp MOHATUSIMH NPaBUIBHOTO MHOTOYTOJNBHHKA, IJIMHBEI OKPY>XHOCTH,
JUIMHEI IyTW OKPY>KHOCTH W paJuaHHOW Mephbl yIJia, yMETh BEIYHMCIATH ILTOIIAIb
Kpyra u ero 4acteil. [IpumMeHsITs notydeHHbIe YMEHHUS B MPaKTHUECKUX 3aa9ax.

Haxonute ocu (unu nHeHTpH) CUMMETPHUU (UTyp, NPUMEHSTH IBUKEHUSI
IUIOCKOCTH B MPOCTEHIINX CITydasix.

IIpuMeHATH MONy4YeHHbIE 3HaHWS Ha IPAKTHKE — CTPOUTh MaTeMaTH4YeCKue
MOJIETIH I 33[1a4 PeaJIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUHCICHHS C
IPUMEHEHUEM I0J00Md U TPUTOHOMETpPHUECKMX GYHKIUH (MONB3ysICh, THe
HEO0XO0OMMO, KaJIbKYJISITOPOM ).



TemaTuueckoe IVIAHHPOBAHHE

Kaacc Paznes/Tema KoJsmuyecTBo 9acos
8 knacc YeTbIpéXyronbHuKa 12
Teopema Paneca u TeopeMa 0 MPOMOPIUOHATIEHBIX 15
0Tpe3Kax, NOAOOHbIE TPEYTOIbHHUKH
[Inomans. Haxoxaenwue mommanei TpeyroJbHUKOB U 14
MHOTOYroJisHBIX duryp. Ilnomanu nogobHIX Guryp
Teopema [Iudaropa u Hagasa TPUrOHOMETPHH 10
VYribl B OKpY>KHOCTH. BriicaHHBIE ¥ ONIMCAHHBIE 13
4eThlpexyroasHuKH. KacaTenpHbie K OKpyKHOCTH.
Kacanue oxpyxHOCTEH
[ToBTOpenue, 06001IeHNE 3HAHMIA 4
9 knacc Tpuronometpus. TeopeMbl KOCUHYCOB U CHHYCOB. 16
Pemenue TpeyroibHUKOB
IIpeobpazoBanue nogodus. MeTpuieckue COOTHOLUEHUS B 10
OKPY>KHOCTH
BexTops! 12
JlexapToBBI KOOPJMHATHI Ha IIJIOCKOCTH 9
[IpaBusnbpHBIE MHOTOYTONBHUKH. J[THHA OKPYKHOCTH U 8
IIoLIaAb Kpyra. Beraucnenue miomanei
JIBH:KEHUS IIIOCKOCTH 6
IloBTOpEHME, 060061IeHNE, CUCTEMATHU3AINS 3HAHUI 7
O6mee KOJIHYECTBO YACOB M0 NIPOrpaMMe 136
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yqeGHO-MeTOHH‘lCCKOG obecrneueHue 06p330BaTeJ’leOFO npouecca

O6s3aTesIbHBIE YU4eOHBIE MATEPHAJIBI /151 yYeHHKA

1. Matemaruka. ['eomerpus: 7 — 9 knacchl: 6a30BbIi ypoBeHs : yuebnuk /JI.C.
Aranacss, B.®. byrycos, C.b. Kagomues u ap. — 14 — e u3n., nepepad. — Mocksa:
IIpoceenrenue. 2023.

2.T'eomerpus: 7 — 9 wnaccel: ydeObnuk /JI.C. Aranacsn, B.®. Byrycos,
C.b. Kagomues u ap. — 13 —e u3n., crep. — Mocksa: [Ipocseienue. 2023.

MeToanyeckne MaTepHaJIbI ISl yUHTEJIsI
1. MensnukoBa H.b. Jlunaktudeckue Matepuaisl IO reoMeTpuu, 8 Kiacc. —

Mockaa, 2023.

2. I'naskoB I0.A. Pa6ouas TeTpans mo reomerpun, 8 kiracc. — Mocksa, 2023.

3. 3uB bB.I'. I'eomerpus, 8 kmacce: qunakTuyeckue MaTepuansl. — Mocksa, 2023.

4. Naenckas M.A. ['eomerpus, 8 knacc: camocTosTensHble paboThl. — MockBa,
2023.

5. Mumesko T.M. T'eomerpus, 8 kimacc: TemaTHdecKHe TecThl. — MOCKBa,
2023. '

6. banasu 2.0. ['eomeTpus: caMOCTOSITeTbHBIE paOOTHI Ha TOTOBBIX YepTexax.
7-9 knacc. PoctoB — Ha-/lony, 2023.

7. Hemun E.II. I'eomerpus: 7-11 xnacc. OmnpeneneHue, CBONCTBa, METOJBI
pelieHus 3agad B Tadbmumax. — Mocksa, 2023.

8. I'eometpus: 7-9 xmnaccel: ydebHuk /JI.C. Atamacsa, B.®. bytycos,
C.b. Kagomues u ap. - 13 —e u3n., crep. — Mockaa : IIpocsemenue. 2023.

9. banasH 3.3. ['eoMeTpusi: caMOCTOSTENbHEIE Pa0OTHI Ha TOTOBBIX YepPTEXKax.
7-9 xnacc. PoctoB — Ha-/ony, 2023.

10. Henun E.II. I'eomerpusi: 7-11 wimacc. OmnpezneneHue, CBONCTBA, METOMABI
peweHus 3aja4 B Tabnunax. — Mocksa, 2023.

11. Muenckas M.A. T'eomerpus, 9 kmacc: camocTosITeNbHBIE pPabOTHL. —
Mockga, 2023.

ITudposbie 0Opa3oBaTebHbIE pecypChl U pecypchl CeTH HHTEPHET

1. ®ynnamenTtanpHas ydyebnas Oubmmorteka [IMIMY um. U.M. Ceuenona:
http://edu.rucml.ru/wlib/

2. Equnas xonnexuus [udpossix ObpazoBarenpHbix Pecypcos: http://school-

collection.edu.ru
3. bubnuoreka urdpoBoro 00pa3oBaTebHOTO KOHTEHTA!

https://urok.apkpro.ru/
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