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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust KaK OJWH W3 OCHOBHBIX Pa3EiOB IIKOJbHOW MAaTEeMaTHUKH, UMEIOIIUI CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacoJIOKEHUE, ONUPAECTCS HA JIOTMYECKYI0, [OKa3aTelIbHYI JMHUIO. LleHHOCTh Hu3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUHUTCSI TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpOBaTH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1enpto U3ydeHusl reOMETPUM SIBISIETCS UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IIpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
*Ku3HU. OOydaromuiics OJDKEH HAy4YHThCS OIpPENeIUTh T'€OMETpUYecKyro (Urypy, omnmcarb
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JIUHUS B U3YYEHUU I'€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4alOUIMiiCs  y4UTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATH aJICKBaTHOCTH IMOJYYEHHOI'O PE3YJIbTATa.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T€OMETPUU C JPYTMMU YYEOHBIMHU IpeIMeTamH,
MOTHBHPOBaTh  HWCIOJB30BAaTh  OMNpPENEIICHUS TIEOMETPUYECKHX (QuUryp U  TOHATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. JTH CBSI3U Hanboee
APKO BUAHBI B TeMax «BekTopbl», « TpUroHomeTpuueckue COOTHOMEHUs», «MeToJ KOOpAUHAT
u «Teopema [Tudaropar.

VY4eOHblii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COJACp>KaHUS:
«I'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «Bektopel», «JIBUXKEHUA  IJIOCKOCTWY,
«[IpeobpazoBanus mMo00U.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Havanbable moHATHA TeoMeTpuu. Touka, mpsimasi, OTPE3OK, Jy4. Yroia. Buubsl yrios.
BeprukansHple U CMeXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
ITapayueabHOCTB U MEPIIEHAUKYIAPHOCTD NPAMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KaOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C TIOMOIIbIO IMPKYIst W JuHeiiku. TpeyronbHuk. Bbicora,
MennaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M TpHU3HAKM DPABHOOEAPEHHOro TpeyroipHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMma yIioB TpeyrojibHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHBl IMPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NpOBEAEHHOW K runoreHyse. [Ipu3sHakum paBeHCTBA IPSMOYTOJIBHBIX TPEYrOJIBHHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yriaoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJIbIIEM yIiie U OONbIIeH CTOpOHE TpeyroyibHUKa. [lepneHuKyIsp U HaKJIOHHAS.



I'eomeTpryeckoe MecTO TOYeK. buccekTpuca yria M CepeiMHHBIN NEPHEHIUKYISAP K
OTPE3KYy KaK FeOMeTpUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3amMHoe pacrnoyiokeHue
OKpykHOCTH M mpsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpY»HOCTb, BIIUCaHHas B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronbsauku. [lapamnenorpamm, €ro Ipu3Hakd U CBOMCTBA. YacTHbIE cCilydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOWCTBa 1 Mpu3Haky. [IpsMoyronbHas Tpanemnus.

Merton yaBoenust menuansl. LleHTpanbHas cummerpus. Teopema daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TUHUK TpeyrojbHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHHKa.

[Tonobue TpeyrosbHUKOB, KO3 huIueHT nomoous. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHeHne nog00Ms IPU PELICHUH IPAKTUYECKUX 3a/1a4.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAH TPEYTOJbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX (QUTYD.

Brraucnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema Ilucdaropa. IIpumenenue teopemsl Iludaropa mpu pemieHud NPAKTUYECKUX
3ajad4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVIa IpPSAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucanHbele U LEHTpalIbHBIE YIUIBI, YTOJ MEXIY KacaTeIbHOW M XOPIOH. YTIBI MEXAy
XopAaMM UM CEeKylMMH. BrnucaHHble W  ONUCaHHbIE YETBIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue AByX OKpyxHocTed. Kacanue okpyxHocredl. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHreic yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXKAeCcTBO. DOPMYJIbI TPUBEICHHUSL.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaodus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipou3BeEHNN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnMHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMd HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTOpa.
CkansipHO€ MMPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBl Ha IIJIOCKOCTU. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJIMHATAaXx, MIepeceueHue OKPYKHOCTEH U psIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBriibHBIE MHOTOYTrONIBHUKY. JlJInHA OKpYyX)HOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHUH (pUryp (3J1IeMEHTapHbIE MPEICTaBICHU).
[TapannensHbIi epenoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
JIu4HOCTHBIE Pe3yJbTAThl OCBOCHHS NPOTpaMMbI y4eOHOro Kypca «l'eoMeTpusi»
XapaKTepU3yIOTCS:
1) naTpuoTHYeCKOe BOCIIMTAHME:



MpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCUMCKONM MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHHSIM POCCHUMCKMX MAaTeMaTUKOB H POCCHICKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peaM3allid ero Ipas.,
MPEJCTABICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, MPOIEAYP TPakJIaHCKOTO oOIecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JOCTHXKEHUN
HayKH, 0OCO3HAaHUEM BaXHOCTH MOPAJIbHO-ITHUYECCKUX IMPUHIIAIIOB B JIEATEILHOCTH YIEHOTO;

3) Tpya0oBO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AKTHMBHOE YYacCTHE B PEIICHHM TMPAKTUUYECKHX 3a/1ad MaTeMaTH4YeCKOU
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HH JIJIS1 YCIIeITHOM Mpo(deCCHOHATBHON IeATeIbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYATBHOW TpPaeKTOpHH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U OSCTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHUN, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX IMpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelIOBEYECKOW MeATeNbHOCTH, ITAnoB €€ pa3BUTUA U
3HAYMMOCTH JIJI Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKU M MaTeMaTUYeCKOU
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCIICA0BATCILCKOM IeITSIbHOCTH,

6) ¢usnueckoe BocnuTanue, (OopMHPOBAHHE  KYJIbTYPbl  310pPOBbS U
IMOIUOHAIBLHOIO 0J1ArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (310pOBOE MHUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qusuyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JI0TM4YEeCKOe BOCTIUTAHHUE:

OpUEHTAIMEN HAa NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM IS pelieHus 3ajiad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa IKOJOTUYECKHUX
npo0JieM U MyTel X pelieHus;

8) ajanTanusi K N3BMEHAIIUMCS YCJIOBUSM COUMATbHONW M PUPOAHOM cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, TOBBIILIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4e€pe3 MPaKTUUYECKYIO JIEATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, MprUoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (GOpMyIHMpoBaTh UIEH,
MOHSTHUS, THUIOTE3bI 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCJIE€ paHee HEW3BECTHBIX, OCO3HABATh
JnedUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMBIC PEIICHHS U
nencTBUsl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MTOCIIEACTBUS, (JOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS



Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKHM MaTeMaTHYEeCKUX OOBEKTOB,
NOHATHI, OTHOIICHUHA MEXAY MOHATHIMHU, (OPMYIUPOBATH OMPEACICHUS MOHATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JJIsl 0000IICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U NPEOOPA3OBBIBATH CYXKICHHUSA: YTBEPIUTEIbHBIC U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, NpEIsIaraTb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKICHUH (IPAMBIE U OT MPOTUBHOIO),
MPOBOJAUTH CAMOCTOATEILHO HECIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTUYecKuX (akToB,
BBICTpAauBaTh apryMeHTalllI0, IPUBOJUTh IPUMEPBHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BBIOMpPATh CIOCOO pemieHus ydeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BEIOMpaTs HanOosIee MOIXOAANINA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIIONIb30BAaTh  BONPOCHI KAk  HMCCIENOBATENbCKMM  MHCTPYMEHT  IO3HAHMUS,
(GopMyIMPOBaTh BOMPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSATEIHHO
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpPMUPOBATH TUIOTE3Yy, apryMEHTHUPOBATH CBOIO
HO3UIUI0, MHCHHE;

MPOBOAUTH IO CaMOCTOSITENIbHO COCTABIIGHHOMY IUIAHY HECJIOKHBIH JKCIEPUMEHT,
HEOOJIBIIOE UCCIIEIOBAHUE [0 YCTAaHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0H;

caMoCTOSITeNbHO  (OpMyIUPOBaTh  0000IIEHHST W  BBIBOJABI MO  pe3yjibTaTaMm
MPOBEAEHHOTO HAOMIO/IEHUS, UCCIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTh MOIYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAKKe BBIABUTATH MPEANOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBIISATH HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pEILIeHNUs 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAThb W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (opMy IpeCcTaBiIeHUs WH(POPMAMK U WIIIOCTPUPOBATH pellaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAJE&KHOCTh MHPOPMAIMK 1O KPUTEPUSAM, HPEIOKEHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKkaTHBHBIE YHHBepcalbHble YueOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (POPMYyITUpPOBaTh CYXKJEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOI TOYKY 3pPEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pelleHus 3a/71adl, KOMMEHTUPOBATh
MOJIy4YEeHHBIH pe3ynbTaT;

B XOZie 00CYKI€HUs 3a7aBaTh BOMNPOCHI M0 CYILECTBY OOCYKAaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3a/1auM, BbICKa3bIBaTh UJIEU, HAIIEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOHU CYXJIEHUS C CY)KJICHUSMH JPYrHUX YYaCTHUKOB JHajiora, OOHapy>KUBaTh pa3jindue



U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢(opme (HopMyaHpoBaTh pazHOTIACUs, CBOH
BO3PaKCHHS;

® [IPEICTaBIATH PE3yJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHUs, MPOEKTa,
CaMOCTOSATENIFHO BBIOMpATh (GopMaT BBICTYIUICHHS C y4ETOM 3aqad NpPE3EHTAUH U
0COOEHHOCTEHN ayAUTOPUH;

® TIOHMMaTh M MCIOJIB30BaTh MIPEUMYILECTBA KOMAHIHON U WHANBUAYAIbHOW pabOThI Ipn
penieHun y4eOHBIX MaTeMaTHYeCKUX 3a/1a4;

® [IPUHUMATPH IIeJIb COBMECTHON NEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHOU
paboThI, pactpeAensaTh BUABI paboT, J0roBapuBaThCs, 00CYKIaTh MPOIECC M PE3YIIbTAT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

e yYacTBOBAaTh B IPYMIIOBBIX opMax paboThl (00CyxkaeHusl, 0OOMEH MHEHUSIMH, MO3TOBbIC
HITYPMBI U JPYTHUE), BBITIOIHIATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IPYTUMH{ YJCHAMH KOMaHbI, OLIEHHBATh KAa4eCTBO CBOETO BKJIAAa B OOIIUII MPOIYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYACTHUKAMHU B3aUMOJCHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

® CaMOCTOSTEIbHO COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJauu (MM €ro 4YacTh),
BbIOMpaTh CHOCOO pElIeHUs € Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELUIECHUN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a1a49u;

e [peABUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IIPH PEIICHUU 3aJa4M, BHOCHUTb
KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBAThb COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABJIECHHON LENH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHMS €)1, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJacce oOydaroumMiics MOMYYUT CIEIYIOLIUE NpeIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh UM3yueHHbIE TeOMETpUUYECKHE (UIYphl, ONpENeNsiTh HUX B3aUMHOE
pacrnojio’)keHue, u300paxarb TeoMETpUyecKue (Uryphl, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3a1auv Ha BBIYMCIICHHE JJIUH
OTPE3KOB U BEJIMYHH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEabHON KHU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyark pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIJIKY BETUYUHBL.

Ctpouts 4epTekM K F€OMETPUUECKHUM 3a/1adaM.

[Tonb30BaThcs MpHU3HAKAMU pPABEHCTBA TPEYrOJIbHUKOB, MCIONb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1a4.

[TpoBOAUTH TOTHYECKHE PACCYKIACHUS C UCTIOIB30BaHUEM I€OMETPHUUECKHUX TEOPEM.

ITonp30BaTbcs NpU3HAKAMHM PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJbHUKA, B PELIEHUU
reOMEeTPUUYECKUX 3ajau.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.



[TpoBOIUTH BHIUMCIEHUS M HAXOAWTh YHUCIOBbIE M OyKBEHHbIE 3HAYCHHS YIJIOB B
FCOMETPUYECKHX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBI YIVIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEYCHUU JBYX MapalIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1adu Ha HAXO0KACHUE YTJIOB.

Brnaners moHSATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONpEAesTh OMCCEKTPHUCY yriia
U CEpEIVHHBIN NEPIEHIUKYJIIP K OTPE3KY KaK FTEOMETPUYECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONpPEACIECHUS OKPY)KHOCTH M KPyra, XOpAbl U JHaMeTpa OKPYXHOCTH,
II0JIb30BATHCS UX CBOMCTBAaMH. Y METh IPUMEHSTh 3T CBOWCTBA IIPY PEILIECHUH 3a]au.

Bnanete moHATHEM ONHUCAHHON OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEeKaroTCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYISIPHl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamers 1noHATMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

[Tonb30BaTbcs  NPOCTEMIIMMU TEOMETPUYECKMMHM  HEpPABEHCTBAMM, IIOHMMATh UX
IIPAKTUYECKUHA CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MHOJYYHUT CIEIYIOLIUE IMpPEIMETHbIE
pe3yabTaThI:

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA HX
CBOICTBaMHM IPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIUAaH TPEYroibHUKa (LEHTpa Macc) B
peneHuu 3aaay.

Brnaners noHsATHEM CpEeIHEN JIMHUM TPEYTOJIbHUKA U TpalelMy, IPUMEHATh UX CBOMCTBA
IIpH pPELICHHH reomerpudeckux 3anad. llomp3oBaTtees Teopemon daseca M TeopemMou o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU 10/100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a1a4.

[Tons3oBatbess Teopemoi [Iudaropa ans pemeHUs reOMETPUUECKUX M MPAKTUYECKHX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagers moHATHSMU CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro yrjla MpsIMOYTOJbHOIO
TpeyroiabHHuKa. [1071p30BaThCS 3TUMU NOHATUSAMH U1 PELLIEHUS IPAKTUYECKUX 3aad.

Boruncnate  (pa3nuyHbIMEH - cocobamM)  IUIOLIaAb  TPEYrojJbHUKAa W IUIOUIAIU
MHOTOYTOJIbHBIX ~ (uryp (MOnb3ysch, TI/€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJIy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnanerp NMOHATUSMHU BIMCAHHOTO U LEHTPAJIBHOTO YIVIA, HCIONb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyLIMMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPY PELICHNU T€OMETPUYECKUX 3a/1a4.

Bragers moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YETHIPEXYTOJbHUKA TP PEILICHNN 3a]au.

[TpyuMeHsTh NOydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaqbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KATIbKYJIATOPOM).

K kouiy oOyuenus B 9 kjacce oOydaromuiics MOJYYHUT CJEIyIOIIUME MpeAMETHbIC
pEe3yNbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOUIbIO
pa3jMyHble  JJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTrOJbHHKA  («pElIeHHEe MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAIBKYJIATOpPA) JUIMHBI M YIVIBI JJISl HETaOJIMYHBIX
3HAYEHHM.

[Tonbp3oBaTbest GopMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMHU.



Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JUISl HaXOX/IE€HUS Pa3IUYHbIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEYroJbHUKOB»), MPUMEHITh UX MPU PELICHUH TeOMETPHUUYECKHX
3a/1a4.

Brnaznetp nonstusmMu npeodpazoBaHusi MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OOHBIX
¢uryp. [lonp3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHMHBI U
HAXOJUTh YIIbl Y MoJ00HBIX (uryp. IlpuMenars cBoiicTBa momodust B MpaKTUYECKUX 3a/1ayax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KAIOIIEM MUpE.

ITonb3oBaTbes TeOpeMaMu O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IHOHMMATh HUX T€OMETPUYECKMM W (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3M4eckux 3anad. [IpuMeHsTH CKanspHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKICHHS IJIUH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a/1au.

Bragers MoHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPY’KHOCTH M paJuaHHON Mepbl YIVIa, YMETh BBIUUCIATH IUIOLIAAb KpPyra M €ro 4acreu.
[TpyMeHSTh MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (Wiu LEHTPBI) CUMMETpUH (GUTYp, MPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa NMPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOIB3YSCh, T/Ie HEOOXO0AUMO, KAIbKYIISITOPOM).
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METOINUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
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