


INOACHUTEJIBHASA 3ATIMCKA

['eomeTpus Kak OMH U3 OCHOBHBIX Pa3/I€JIOB MIKOJIbHON MAaTe€MaTUKHU, UMEIOIINNA CBOEH LIEJIbIO
obecrneunTh M3y4YeHUE CBOMCTB M Pa3MepoB (PUTyp, WX OTHOIICHWA W B3aUMHOE PACIIOJIOKEHHUE,
OMUpPAETCS] Ha JIOTMYECKYIO0, JIOKa3aTeNIbHYI0 JUHUIO. L[eHHOCTh M3yueHUs T'e€OMETpUU Ha ypPOBHE
OCHOBHOTO OO0IIEero o0pa3oBaHUs 3aKIIOYaeTCs B TOM, YTO OOYYArOUIUHCS YYHUTCS IPOBOIUTH
JIOKa3aTelIbHbIE PACCYKJEHUS, CTPOUTH JIOTMUECKUE YMO3aKIIOUEHHUs, JOKa3bIBaTh HCTHUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTUBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHPOBATE OOPATHBIC YTBEPKICHUS.

Bropoil nenpr0 U3ydeHHs T€OMETPUU SBIISICTCS HCIIONb30BAaHHE €€ KAaK HMHCTPYMEHTa IIPHU
pELICHUN KaK MaTeMAaTHYECKUX, TaK M MPAKTUYECKUX 3a7a4, BCTPEHAOLIMXCS B PEAIbHOU KU3HH.
OO0yuaronuiics 10JKeH HAyYUThCS ONPEIEIUTh T€OMETPUUECKYIO (PUTypy, OIIMCATh CJIOBAaMU JaHHBIN
YepT&K WIM PUCYHOK, HAWTH IUIOMIAIh 3€MENbHOTO y4YacTKa, PacCUuTaTh HEOOXOAMMYIO JIJTHHY
OINTOBOJIOKOHHOT'O Kabess Miiu Tpebyemble pa3Mephl Tapaka sl aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIMTENIBbHAS JIMHUS B M3y4eHUU reoMmeTpud. [Ipm pemeHnn 3agad npakTUYECKOIO
XapakTepa OOy4YaloLIUiics Y4YUTCS CTPOMTh MaTeMaTHUECKHE MOJENM pPealbHbIX >KU3HEHHBIX
CUTyalui, IPOBOJAUTH BBIYUCICHUS U OLICHUBATh aJICKBAaTHOCTH IOJYYEHHOI'O pe3yibTaTa.

Kpaiine BakHO mNOAUEPKMBATH CBA3M TIEOMETPUU C JPYIMMHM Yy4eOHBIMU IIpeIMETaMu,
MOTUBHUPOBATh HCIIOJIb30BaTh OINPEJEIEHUS] T€OMETPHUUECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBAThH
NPUMEHEHHE TTOTyYeHHBIX YMEHUI B (U3UKE W TEXHUKE. DTH CBSI3U Hamboliee SpKO BUAHBI B TEMax
«BexTopb», «TpuroHoMerpuyeckre COOTHOIIEHU», «Metoa koopaunaT» u «Teopema IIudaropar.

VYuebubiii kypc «l'eomeTpusi» BKJIIOYAET CJEIYIOIIME OCHOBHBIE pa3Jesibl COAEPIKaHUS:
«I"eomeTpuueckue GUrypsl 1 UX CBOWCTBaY, «3MepeHne reoMeTpUIeCKUX BETHUUHY, «JleKapToBbI

KOOpJMHATHI Ha MJIOCKOCTHY, «BekTopby, «/IBmkenus miockoctny, «[IpeodpasoBanus mogoous».

Ha m3yuenue yueOHOTrO0 Kypca «I'eomerpust» orBoautcs 204 gaca: B 7 kitacce — 68 gacoB (2 gyaca
B HeZleNo), B 8 kiacce — 68 "acoB (2 yaca B HefleNo), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

HavanpHele mnonsaTus reoMerpuu. Touka, mnpsmas, OTPE30K, Jiyd. Yroia. Buasl yrios.
Beprukanbhble U cMeKHbIE YIUIBL. buccektpuca yriia. Jlomanasi, MHOroyroiasHuk. [lapanienbHocTs U
NEPIEHIUKYJIAPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWMCTBa OceBoW cumMmeTpuu. [IpuMepsl cumMMmeTpun B
OKPYXKAaroIIeM MHUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIO0 IUPKYJS U JUHEHKu. TpeyrombHuK. BricoTa, MenuaHa,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUMN TpeyTrobHUKH. HepaBeHCTBO TpeyrojabHHUKA.



CBoiicTBa ¥ MPU3HAKKU PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK MapayljieibHbIX NpsiMbIX. CyMMa yTJIOB TPEYrojibHUKA. BHENIHNE yIiibl
TPEYTOJIbHUKA.

[IpsamoyronbHbIii  TpeyroabHUK. (CBONCTBO MeEAWAHbI MPSIMOYTOJBHOTO TPEYroJbHUKA,
NpOBEACHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBA  NPSAMOYTOJIBHBIX — TPEYTOJBHUKOB.

[IpsAMOyToNBHBIN TPEYTOIBHUK C YTIIOM B 30°.

HepaBeHcTBa B IreoOMeTpHM: HEPABEHCTBO TPEYIOJIbHUKA, HEPAaBEHCTBO O JUIMHE JIOMaHOM,
Teopema 0 0oJbIleM yriie ¥ OoiblIeil CTOpoHe TpeyroiabHUKA. [lepneHIuKyIsp U HaKJIOHHAS.

I'eomeTprueckoe MecTo ToueK. bruccekTpuca yria u cepeJMHHbIN NepIeHIUKYJIISP K OTPE3KY Kak
reOMETPUUYECKNE MECTA TOUEK.

OKpy)HOCTb U KPYT, XOpJla U UaMETp, UX CBOMCTBA. B3anMHoOe pacnoniokeHne OKpyKHOCTH U

npsimoid. KacarenbHast u cexymas K okpy»XHOCTH. OKpY’>KHOCTb, BIMCaHHasi B yroj. BrnucanHas u
OIMCaHHAas OKPY>KHOCTU TPEYTrOJIbHUKA.

8 KVIACC

UYersipéxyronsuuku. Ilapasrenorpamm, ero Ipu3Hakd M cBoWcTBA. YacTHble cilyd4au
napajuieorpaMMoB  (TIpsIMOYTOJIbHUK, poMO, KBajpaT), UX NpPHU3HAKKM M CBoOMcTBa. Tparenus,
paBHOOOKas Tpanenus, e€ cBoiicTa u npusHaku. [IpsaMoyromnbHas Tpanenus.

Meton ynBoenuss menuanbl. LleHTpanpHas cummerpus. Teopema ®aneca u TeopemMa o
IIPONOPLIUOHAIIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEeyrojabHUKA U Tpanenuu. L{eHTp Macc TpeyronbHUKa.

[Tomobue TtpeyronbHUKOB, KoddduiueHT nomobus. [IpusHaku MOAOOMS TpPEYTrOIHHHUKOB.
[TpumeneHre TT0100US TTPH PEIICHUN TPAKTHYECKHX 3a7ad.

CpoiictBa 1iomaneil reomerpudeckux ¢uryp. PopMmynbl AisS TUIOMAAM TPEYTOJIbHUKA,
napajuiesorpamMmma, pomo0a u Tpanenuu. OTHOIIEHUE TUIOMAACH MoT00HBIX UTYP.

Boruncnenue miuomazeil TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.
Teopema [Tudaropa. [Ilpumenenue reopemsl [Iudaropa npu peneHur TPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrija MpsSMOYTOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpudeckue GpyHkiuu yrios B 30, 45 u 60°.

Brniucannbie ¥ IEeHTpaIbHbBIE YIJIbI, YTOJI MEXKYy KacaTeIbHON U XOpIOU. YTJIbl MEXAY XOpAaMu
U CEeKyllMMH. BnucanHble M ONHUCAaHHBIE YETBIPEXYTOJIBHMKU. B3auMHOE paclosoKeHHe ABYX
okpyxkHocTel. Kacanue okpyxHocTei. OO0mre KacaTeabHbIe K ABYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanredc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
dopMyITbl TPUBEACHUS.

Pemenue TPCYTOJIbHUKOB. TeopeMa KOCHUHYCOB U TCOpCMa CUHYCOB. Pemenue MPAKTUYCCKUX
3aaa4 € UCIIOJIb30BaHUEM TCOPEMBI KOCUHYCOB U TCOPEMbI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogob1re cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mpou3BeICHUH OTPE3KOB XOPJ, TEOPEMbI O MPOHM3BEIACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOU.

Bektop, imHa (MOAyJdb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPALlMU HaJl BEKTOPaAMHU.
PasnokeHne BekTOpa NO JABYM HEKOJUIMHEAapHbIM BekTopaMm. Koopaunatel BekTopa. CkaisipHOe
MIPOU3BEJECHNUE BEKTOPOB, IPUMEHEHNE JUJIs1 HAXO0XKIECHUS IJIMH U YIJIOB.

JlekapTOBbI KOOPJIMHATHI Ha TJIOCKOCTH. YPAaBHEHUS MPSIMOM M OKPY’KHOCTH B KOOpAMHATaX,
IepeceueHre OKPYKHOCTEN U IPAMBIX. METO KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKM. J[nuHA OKpykHOCTH. I'pagycHas um paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»KHOCTeH. [limomane kpyra, CEeKTopa, CerMeHTa.

JIBU>KEHUS TIJIOCKOCTH U BHYTPEHHHE CUMMETPUH (QUIyp (3JIEMEHTapHbIE MpEICTABIICHUS).
[TapannensHbiii nepenoc. [1oBOpoT.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE  Pe3yJabTaThl OCBOCHHS  HIporpaMMbl  yueOHoro kypca  «['eomerpusn»
XapaKTePU3YOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:
IMPOSABJICHUCM MHTCPECA K MPOILJIOMY W HACTOAIIECMY pOCCI/II\/JICKOﬁ MaTEMAaTUKH, HECHHOCTHBIM

OTHOIIEHUEM K JIOCTHKEHHUSIM POCCUUCKUX MAaTEMATUKOB U POCCHUMCKONW MAaTeMaTUYECKOM IIKOJIbI, K
UCTIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYTrUX HAyKax M MPUKIIAJHBIX cepax;



2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3allii  ero Ipas,
IPE/ICTaBICHNEM O MaTEeMaTHYECKHX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHH,
IpoIeyp TPaKAAHCKOTO 00IIecTBa (HampuMep, BBHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKIICHHIO
ATUYECKUX IMPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM TOCTIKCHUI HAayKH, OCO3HAHUEM
BaYXHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

yCTaHOBKOfI Ha AaKTUBHOC Yy4YaCTHC B PCIICHHU MPAKTUYCCKHUX 3a1aq MaTeMaTHU4eCKOM
HAIpaBJICHHOCTHU, OCO3HAHUCM BAXHOCTH MATCMATUUYCCKOI'O O6pa3OBaHI/I$I Ha TIPOTSAXKCHUU Bceit
JKHU3HHU OJIA yCHGH.IHOfI HpO(i)eCCHOHaHLHOP’I ACATCIBHOCTH U PAa3BUTUCM HCO6XO,I[I/IMBIX yMeHHfI,
OCO3HaHHBbIM BBI60pOM U MMOCTPOCHUEM I/IHI[PIBHI[yaHBHOfI TPACKTOPHUU 06pa30BaHI/I$[ N KU3HCHHBIX
IIJTaHOB C yqéTOM JIMYHBIX UHTCPCCOB U O6H.I€CTBCHHBIX HOTpe6HOCTeﬁ;

4) 3cTeTHYEeCKOe BOCTIUTAHME:

CITOCOOHOCTBIO K OSMOIHMOHAJIBHOMY U 3CTECTHUYCCKOMY BOCHPHUATUIO MATEMATHYCCKUX O6”beKTOB,
3ajaa4, pCIJ_ICHI/II\/'I, paCCY)K,I[eHI/Iﬁ, YMCHUIO BUACTh MATCMATHUYCCKUC 3dKOHOMCPHOCTU B UCKYCCTBC,

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAlMe B JESITENbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpEICTaBiIeHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOABI W OOLIECTBA, MMOHUMAHUEM
MaTeMaTHYeCKON HayKH KakK cepbl UeJIOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHSI [IUBUIIM3AINN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MaTeMaTUYEeCKOW KyJIbTYpOU Kak
CPEeICTBOM TIO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEHIIMMH HaBBIKAMU  HCCIIEOBATEIbCKOM
JIeATEeTbHOCTH;

6) puznyeckoe BocnuUTaHue, (POPMHPOBAHUE KYJIbTYPbI 30POBbSI M 3MOIHOHAIBLHOIO
01aronosTyyus:

TOTOBHOCTBIO NPHMEHSATh MAaTeMaTHUECKHE 3HAHHWS B MHTEPECaX CBOETO 370POBBS, BEICHUS
37I0pOBOTO 00pa3a >KM3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHH W OTHbBIXA,
peryisipHass (pu3nueckasi aKTUBHOCTh), C(HOPMUPOBAHHOCTBHIO HaBBIKA pe(IIeKCHH, MPHU3HAHUEM
CBOETO ITpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTalle Ha MPUMEHEHHEe MaTeMaTHYeCKMX 3HAHUW JUIs pelieHus 3aaad B o0JjacTu
COXPAHHOCTH OKpY’Kalolllel Ccpefpl, TUIAHUPOBAHUSA TMOCTYNKOB U OLEHKH HUX BO3MOXHBIX
MOCHEACTBUM JUIsl OKpYXalollel cpenbl, OCO3HAHHWEM TJI00aIbHOIO XapakTepa HSKOJIOIMYECKHUX
npo0JieM U MyTel UX peleHus;

8) ajanTauus K U3MEHAIOUIUMCS YCJIOBUSIM COMAJIBHONW M MPUPOIHOM cpeabl:
TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO YpPOBHSI CBOEH

KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO ACSITEIBHOCTD, B TOM YUCJIE YMEHUE YUYUTHCS Y APYTUX JIFOJIEH,
nproOpeTaTh B COBMECTHOM J€STEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 OIIbITA IPYTHUX;



HEO0OXOIUMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHWUN, B TOM 4YuCiIe (OPMYJIHPOBATH HJIEH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh
neuIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK
BbI30B, TpeOyIOMMI KOHTpPMEp, KOPPEKTUPOBATh TMPUHUMAEMble pEUIeHUS U  JIeHCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YyHHMBepPCAIbHbIE Y4eOHbIe AeiicTBUS

Ba3oBble JJornueckue neiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC IMPHU3HAKM MAaTEMAaTUYECKHX OOBEKTOB, IMOHSITHH,
OTHOWICHWHA MEXIYy TOHSATHSIMH, (QOPMYIHPOBATH ONpEACICHHUS TOHATHH, YCTaHABIMUBAThH
CYLIECTBEHHBI MpPU3HAK KJIACCU(PUKAIMM, OCHOBaHMS JUIsl OOOOIIEHHS M CpaBHEHHsS, KPUTEPHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (POPMYIMPOBATH U PEOOPA30BIBATE CYKICHHS: YTBEPAUTENbHbIC U OTPULIATEIbHbIE,
eIMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M MPOTHBOpEYMs B (akTax, AAHHBIX,
HAOJIIOJICHUSIX M YTBEPXKICHUSX, Npe/araTb KPUTEPUU JJis BBISBICHHUS] 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUN;

JIeJIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEYKTUBHBIX U NHIYKTUBHBIX YMO3aKIFOUCHMUI,
YMO3aKJIOUEHHUH 110 aHAJIOTUH;

pa30upath J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IPSAMbIE U OT IPOTUBHOIO), IPOBOJINUTH
CaMOCTOSITEJIBHO ~ HECJIOXKHbBIE  JIOKa3aTeNbCTBA ~ MaTeMaTHMYeCKUX  (DakToB,  BBICTPAaUBaTh
apryMEHTaIHIO, IPHBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHHS;
BBIOMPATH CI10CO0 pelieHns yueOHoM 3a1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHs, BBIOMPATh
HauboJee MOAXOALINI ¢ yUETOM CAMOCTOSATEIBHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHSL:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOTPOCHI,
buKCHpYOIKE MPOTUBOPEUYNE, MPOOJIEMY, CaMOCTOSTEILHO YCTaHABIMBATH MCKOMOE W JIAHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHCHHE;

MPOBOJMTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIH DKCIEPUMEHT, HEOOJBIIOe
UCCIICIOBAHKE 110 YCTAHOBICHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00bEKTa, 3aBUCMOCTEH 0ObEKTOB
MEXIy CO0OIi;

CaMOCTOSITEIILHO  ()OPMYJIMPOBAaTh OOOOIIEHHMSI W BBIBOJBI 10 pe3yJbTaraM MPOBEAEHHOTO
HAOJIO/ICHUS, WCCIICIOBaHUS, OICHWBATH JIOCTOBEPHOCTH IOJYYCHHBIX PE3YJbTaTOB, BBIBOJOB M
0000I11IeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IMPOIECCa, a TaKKE BBIIBUTATh MPEIIOJIIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.



Paborta ¢ unopmanmeii:

BBISIBJIIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(bOpMaIII/II/I, JaHHBbIX, H€O6XO)II/IMI)IX AJI pCIICHUA
3aJ1auu;

BbIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATH W MHTEPIPETUPOBATH MH(POPMALUIO pa3IMYHBIX
BUIOB ¥ (pOpPM TIpEICTaBICHHUS;

BbIOMpaTh (opMy MpelncTaBlieHUs] MH(GOPMAIMK M WIUTIOCTPUPOBATH PELIaeMbIe 3a/aud CXEMaMH,
JIarpaMmamMu, HTHOW rpaduKoi U UX KOMOUHAITUSIMH,

OLICHUBATh HAAEKHOCTH HHGPOPMAIMM IO KPUTEPUAM, MPEAJOKECHHBIM yUUTENEM WM
c(hOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHnKaTHBHBIC YHUBepcaabHbIe y4eOHbIC 1eCTBUS:

BOCIIPUHUMATH B (DOPMYJIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHSIMH U IIEJIIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS
M0 XOAY PEUICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBINA PE3yIbTAaT;

B X0/ OOCYXXKJEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl, MPOOIEMBbI, peraeMoit
3a/1aud, BBICKA3bIBaTh WJIEW, HAIlCJICHHBIC HAa TIOMCK PEIICHHS, COMOCTABISATH CBOM CYXKIEHUS C
CY)KIEHUSIMU JIPYTUX YYaCTHUKOB JHAllora, OOHApYXHBAaTh pazU4Me U CXOACTBO MO3UIUH, B
KOPPEKTHOH opme GopMyTHpOBaATh PAa3HOTIIACHS, CBOM BO3PAXKCHHUS;

MPEICTaBIsATh  pe3yJNbTaThl  pelIeHHs  3aJadyd, OJKCIEpUMEHTAa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITEIIEHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3aJad MPE3CHTAIlMH U OCOOCHHOCTEH
ayJIMTOPUH;

MMOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHJAHOW ¥ MHAUBUAYaJbHON pabOTHI MPU PEIICHUU
y4eOHBIX MATEeMAaTUYECKUX 3a/1a4;

MPUHUMATH 11€]1b COBMECTHOM JIESATEIBHOCTH, TJIAHUPOBATH OPTraHU3AIMI0O COBMECTHOW pPalOTHI,
pacmipenensatb BUABI paboT, HOroBapuBaThCs, 00CYKIaTh MPOLECC U pe3yNbTaT paboThl, 00001IaTh
MHEHHS HECKOJIFKUX JTIOJICH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
JPYTHE), BBITIOIHATH CBOIO YacTh paObOThI M KOOPAUHUPOBATH CBOM JCHCTBUS C IPYTUMHU YICHAMU
KOMaHJIbl, OIICHMBaTh Kad4eCTBO CBOETO BKJIaJa B OOHNMHA TPOMYKT IO KPUTEPHUSM,
c(hOpMyITHMPOBAHHBIM YUYACTHHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHBIC yHMBepcalbHbIe y4eOHbIe AelicTBUS

Camoopranuzanus:

CaMOCTOATCIBbHO COCTAaBJIATH IIJIAH, aHFOpI/ITM peH_ICHI/ISI 3aa4n (I/I.HI/I cro ‘-IaCTI:), BBI6I/IpaTB CHOCO6
pemieHusi ¢ y4€ToM HMMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTpOIﬂ), 3MOLMOHAJbHBIA HHTEJLJIEKT:

BIQJIETh CIOcO0aMH  CaMOMpPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3ylbraTa  pelieHUs
MaTeMaTHUYECKOM 3a/1auH;



IPEIBUIETh TPYJAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PEIICHUHU 337a4l, BHOCUTh KOPPEKTUBHI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIINOOK, BBIABICHHBIX TPYAHOCTEH;
OILICHUBATh COOTBETCTBHE PE3yJIbTaTa NEATEILHOCTH IOCTABICHHON LEIH W YCJIOBUSAM, OOBSCHSTH
OPUYMHBI  JIOCTM)KEHUS WJIM HENOCTHIKCHHs IeJIM, HaxOJUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K oIty o0yuenus B 7 kijacce 00y4aronuiics MoJyduT CIEIYIONNE TPEAMETHBIC PE3yIbTaThI:

PacrioznaBaTh N3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONPEEISITh UX B3aUMHOE PacIOIOKEHHE,
n300paxaTb TreoMeTpuueckre (Urypbl, BBIIOIHATH YEPTEKU IO YCIOBUIO 3amaud. M3MmepsaTh
JMHENHbIE U YITIOBBIE BEIUYMHBI. PemaTh 3a1aun Ha BBIYMCICHUE JIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenatb rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH TPEAMETOB B pPEATbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3zinnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKHUM 3a/1a4aMm.

[Tonp30oBaTbes MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJIB30BaTh MPU3HAKK U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELUICHUH 3a/1a4.

[IpoBOAUTH JTOTHYECKUE PACCYKIACHHS C UCIIOJIBb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbes MpU3HAKAMK PaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUIECKUX 3a]1a4.

OmnpenensTh NapaiiedbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOpPbIe 00pa3yeT ¢ HUMH CEKyIIasl.
OnpenensaTs NapauiebHOCTh IPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSMOI
JI0 TOYEK APYTroM MPsSIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBoaUTh BBIYMCIEHHS W HAXOAWUTh YHUCIOBblE U OYKBEHHbIE 3HAYCHMs YIJIOB B
FCOMETPUYECKHUX 3aladax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 0Opa30BaHHBIX IPU NEPECEUEHHUM JABYX MapajlIeNIbHbIX MPSAMBIX ceKkyuled. Pemars
[IPaKTUYECKUE 3a7a4y Ha HaXOKICHUE YTIJIOB.

BJ'Ia,I[eTL TOHATUCM T'COMETPHUYCCKOI0 MECTAa TOYCK. YMeTh OIPCACIIATH 6I/ICC6KTpI/Icy yria nu
CCpGI[PIHHI:IfI NEPNCHAUKYJISIP K OTPC3KY KaK I'COMCTPUICCKUC MECTAa TOUCK.

@opMyJIMPOBATH ONPEACIICHUS OKPYKHOCTM W Kpyra, XOpAbl U JHAMETPA OKPY>KHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOKMCTBA MTPU PELIEHUH 3a7a4.



Biianers noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€ LIEHTP.
[Tonb3oBaTbes hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHON TOUKE,
1 0 TOM, UTO CE€PEIMHHBIE MEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJTHON TOUKE.

Biamere  noHsATMEM — KacaTeapHOM K OKPYXKHOCTHM, IIOJIB30BaTbCs  TEOPEMOM O
NEPIECHIUKYJIAPHOCTH KacaTeIbHOU U paJuyca, IPOBEIEHHOIO K TOUKE KACAHHUS.

[Tonb30BaTbCs MPOCTEUIIMMH T€OMETPUUECKUMHI HEPABEHCTBAMU, TOHUMATh UX MPAKTHUECKUMA
CMBICII.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMTOCTPOCHUS C TIOMOIIBIO IUPKYJIA U JIMHEUKH.

K koH1ty o0yuenus B 8 ki1acce o0yyaroImuiics MojryuuT ciaelyrolue NpeIMeTHbIE pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJbI UETHIPEXYTOJIBHUKOB, HMX JJIEMEHTBHI, IOJIb30BAaThCS HX
CBOICTBaMHM NPHU PELIEHUH FEOMETPUUECKUX 3ajau.

[IpuMeHsTh CBOMCTBA TOYKU MEpPECEUYEHUs MEAMAH TPEYroJibHUKA (LIEHTpa Macc) B pEUICHUU
3a/1a4.

Brnagers moHsTHEM CpeAHEN JMHUM TPEYroJbHUKA M Tpamelny, MPUMEHSITh UX CBOWCTBA IpU
pelieHnn reomeTrpuueckux 3amad. llomp3oBaThcsi  Teopemoit  Dajeca W TeopeMol O
MIPOTIOPITMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX ISl pEICHUs TPaAaKTUYECKHUX 3a/1ad.

[IpuMeHsTh NIPU3HAKU [T0100MS TPEYTOJBHUKOB B PELLIEHUU T'€OMETPUUECKUX 3a]1a4.

[Tonmp3oBatbest Teopemoit [ludaropa amst perieHus TeOMETPUYECKUX U MPAKTHUECKUX 3ajad.
CrpouThs MaTeMaTHYECKYIO MOJENb B IPAKTHYECKHUX 3aJadax, CaMOCTOSTEIBHO NeJIaTh YEPTEK H
HAaXOJUTb COOTBETCTBYIOILIUE JJINHBI.

BHaI[eTB NOHATUSMU CHHYCA4, KOCHMHYCa W TaHI'CHCA OCTpPOro Yyrijia MnOpsaMOYTOJbHOI'O
TPECYTrOJIbHUKA. ITonp30BaThHCS STUMH ITOHATHSIMU JJI1 pCHICHUS MPAKTUYCCKUX 3aaa4.

Boruncnsate (pa3avyuHbIMM CIIOCOOAMM) IUIOIIAb TPEYTOJbHUKA M IUIOLIAJM MHOTOYTOJIbHBIX
¢buryp (Monp3ysch, TJI€ HEOOXOAMMO, KaIbKyJIATOpOoM). [IpUMEHSTh TOJyYeHHBIE YMEHHUS B
MPAKTUYECKHX 3aa9ax.

Brnageth mOHSATUSMU BIIMUCAHHOTO M IICHTPAIBHOTO yTJia, UCIIOIH30BAaTh TEOPEMBI O BIUCAHHBIX
yriax, yriax MexIy XopAamH (CEeKyIIMMH) M yriie MeXIy KacaTeJIbHOW M XOpJOW MpH pelIeHUur
reOMETPUUYECKHX 3a/1au.

Biagers nNOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHSATH CBOMCTBA OIMCAHHOIO
YETBIPEXYTOJIBHUKA [TPU PEIICHUH 3a/1a4.



[TpuMeHATh MOTy4YeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTHYECKUEe MOIEIH IS 33714
peanbHOW JKU3HH M TIPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHHS C NPUMEHEHHEM I0J00US U
TPUTOHOMETPHH (TIOJB3YSACH, T/Ie HEOOX0IUMO, KAIBKYJISITOPOM).

K xonIty o0yuenus B 9 kiiacce 00y4aronuics MoyquT CIEIYIONNE TPEAMETHBIC PE3yIbTaThl:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMHM OCTPBIX YIJIOB, HAXOJUTh C MX TMOMOIIBIO pa3jINyYHbIE
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pELICHHE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTsb
(C MOMOIIBIO KAJBKYJISATOPA) AJIMHBL U YTJIbI AJ11 HETAOJIMYHBIX 3HAYCHUI.

ITons30BaThCS (i)OpMy.]'IaMI/I MNPUBCACHUSA U OCHOBHBIM TPUT'OHOMCTPHUYCCKUM TOXKIACCTBOM IJIA
HaXO0XJICHUA COOTHOIIICHUM MCKIAY TPUTOHOMCTPHUYCCKUMHA BECIMYNHAMMU.

Hcnons3oBaTh TCOPEMbI CHHYCOB M KOCHUHYCOB JId HaXOXACHHA Pa3INMYHBIX 3JICMCHTOB
TPECYTOJIbHUKA (<<pemeHHe TPGYFOJ'ILHI/IKOB»), MMPUMCHSTH UX IIPU PCILICHUU I'COMCTPHUICCKUX 3aaa4.

Bnaners monsTHsAMHM mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJ00HBIX
¢uryp. Ilonp3oBaTbcsi cBOWMCTBAMU NOA00MS MPOU3BOJBHBIX (DUTYP, YMETh BBIYMUCIATH JUIMHBI U
HaXOJUTh yIJbl Y TOA0OHBIX Guryp. [IpuMeHsaTs cBoMCTBa MOJ00US B IPAKTUYECKHX 3a/1a4ax. Y METh
NPUBOJIUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb3oBaTbest TeopemMaMu O MPOU3BEICHUU OTPE3KOB XOpA, O MPOU3BEACHUH OTPE3KOB
CEKYIIIMX, O KBaJIpaTe KacaTelIbHOM.

[Tonb30BaThCs BEKTOpPAMU, MOHUMATh UX T€OMETPUUECKUM U (PU3HMUECKUN CMBICIT, TPUMEHSTH UX
B PELICHUH F€OMETPHUUECKUX U (hr3nueckux 3aaad. [I[pumMeHsTh ckanspHOe MPOU3BEICHUE BEKTOPOB
JUIST HAXOXACHUS JJIUH U YTJIOB.

ITons30BaThCS MCTOAOM KOOPAWHAT Ha IMJIOCKOCTH, TPUMCEHATH €TI0 B pCIICHUU TCOMETPUUCCKUX
M MPAKTUYCCKHUX 3aJay.

Brnagers MOHATHAMHM INPaBUIBHOIO MHOTOYIOJBHHUKA, IJIUHBI OKPYXKHOCTH, IUIMHBI JyTH
OKPY’KHOCTH U PAJMAaHHON MEPHI yIJIa, yMETh BBIUHUCIATH IUIOLAAb Kpyra U ero yacreil. Ilpumensars
MOJIyYECHHBIE YMEHHS B IIPAKTUYECKUX 3aayax.

Haxomuts ocu (Miau IEHTpBI) CUMMETpUU (UTYp, NPUMEHSATH JBHKEHHUS IUIOCKOCTH B
MPOCTEHIINX CITydasx.

HpI/IMeHﬂTL IMOJIYUYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTH MATCMATHYCCKUC MOJCIIN IJId 3a1a4
peaHLHOI\/JI JKU3HHU W MPOBOAWUTH COOTBCTCTBYIOIIUMC BBIYHUCICHHUA C TPHUMCHCHUCM HO,Z[06I/I$I u

TPUTOHOMETPUIECKUX QYHKINN (TIOJIb3YSICh, TJIe HEOOXOAUMO, KaJIbKYJIATOPOM).
TEMATHUYECKOE IINIAHUPOBAHUE
7 KJIACC



Ne HaunmeHnoBanue pa3nenoB U TeM IPOrpaMMBbl KonndaecTBo yacos
n/m Bcero  KonTponbHble [pakTHueckue
paboThI paboThI
1 [Tpocreiime reomeTprueckue GUrypsl 1 UX CBOMCTBA. 14
H3mepenne reoMeTpu4ecKiX BeIMUUH
2 TpeyroabHUKH 22 1
3 [TapamiensHble npsMbIE, CyMMa YIJIOB TPEYTOJIbHUKA 14 1
4 OKpy>XHOCTh M KpyT. ['eoMeTpruecKrue mocTpoeHUs 14 1
5 [ToBTOpeHue, 06001IeHNEe 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
8 KIIACC
Ne HanmenoBanue pas3zneiios U TeM IIpOrpaMMbl KonnuectBo uacos
n/n Bcero Kontponsnsle — Ilpaktuuec
paboThI paboTHl
1 YeThIpEXyrobHUKI 12 1
2 Teopema ®aneca u Teopema 0 IPONOPLHUOHATIBHBIX OTPE3KaX, 15 1
M0JI00HBIE TPEYTOJIbHUKH
3 [Tmomanes. HaxoxaeHue miuomniagei TpeyroabHUKOB U 14 1
MHOTOYTONBHBIX Guryp. [Tnomamau monodbuex puryp
4  Teopema [ludaropa un Hayana TPUrOHOMETPHUH 10 1
5 VYrael B oKpyXKHOCTH. BriucanHble U ONMCaHHBIE 13 1
yeThIpexyroyibHuKU. KacarenbHble K okpykHOCTH. Kacanue
OKpPYXHOCTEU
6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
9 KJIACC
No HaumeHnoBanue pa3nenoB U TeM IPOrpaMMbl KonnuectBo yacoB
n/m Bcero Kontponbhbie [TpakTruecku
paboThI paboThI
1 Tpuronometpusi. Teopembl KOCUHYCOB U cCUHyCOB. Pemienne 16 1
TPEyTroJbHUKOB
2 [IpeobpazoBanue momodus. MeTpuyeckre COOTHOIICHHUS B 10 1
OKPY>KHOCTH
3 Bekropsl 12 1
4 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 1
5 [IpaBuiabHBIE MHOTOYTOJIBHUKU. J[JITMHA OKPYKHOCTH U 8

Ioniaap Kpyra. Beraucnenue miomaaen



No HaumeHnoBanue pa3nenoB U TeM IpOrpaMMbl KonnuectBo yacoB

n/m Bcero Kontponbhbie [TpakTruecku
paboTbI paboThI
6 JIBHOKEHUS MIIOCKOCTH 6
7 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITNS 3HAHUIA 7 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 68 6 0

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET



