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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJUH U3 OCHOBHBIX Pa3/EiOB IIKOJBHOM MAaTEMaTUKU, UMEIOLIUN CBOEH
[EeNbI0 O0ECTIeYnTh HM3Y4YEHHWE CBOMCTB M pa3MepoB (UTYp, WX OTHOWIECHHHA M B3aWMHOE
pacroJio’)KeHUe, OMMPAETCs Ha JIOTMUYECKYI0, J0Ka3aTelbHYI0 JHMHMIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOIO 00ILIEro 00pa30BaHUs 3aKIOYAETCS B TOM, YTO 00yJaromuiics
YUUTCS TPOBOAMTH JOKa3aTEJIbHbIE PpACCY)KJEHHUS, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh HMCTHHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJIUTH
paccyXAeHUs «OT IPOTUBHOIO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbHIE
YTBEPIKJICHHSL.

Bropoii nenbio u3ydeHusi reOMeTpUu SBJISIETCS] UCIOJIb30BAHNE €€ KaK MHCTPYMEHTA MpHU
pelIeHNr KaKk MaTeMaTHYeCKHX, TaK W TMPAKTHUECKUX 3a/a4, BCTPEUAIOIIUXCS B PEaTbHOM
Ku3HU. OOydaromuiics JOKEH HaydyUThCsl ONPENENUTh I€OMETPUYECKYl (urypy, omnmcaTh
CIIOBAaMU JaHHBIA YepTEX WM PUCYHOK, HaWTH IUIOIIAAb 3€MEIbHOIO Y4YacTKa, paccyuTaTh
HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO KaOens wuiu TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS JTUHUS B U3YYEHHH T'€OMETPHH.
[Ipn pewmeHuu 3a7a4  MPAKTHUYECKOTO  XapakTepa OOydaromMiics y4UTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIM PEATbHBIX KU3HEHHBIX CHUTYyalldd, IPOBOJUTH BBIYHCICHUS H
OIICHHUBATh aJIEKBaTHOCTD MOJIyYEHHOTO PE3y/bTaTa.

KpaiiHe BaXHO TOTYEPKUBATH CBSI3W T'€OMETPHH C JAPYTUMHU YUEOHBIMHU IPEAMETaAMU,
MOTHBHPOBaTh  HCIIOJIB30BaTh  OIpPEICICHUS] TeOMETPHUYECKHMX (GUTYp W TOHSTHH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJTYYCHHbIX YMEHHUI B GU3MKE U TEXHUKE. DTU CBSI3U Hauboliee
SIpKO BUJIHBI B TeMax «BekTtoper», « Tpuronomerpuueckue COOTHOIICHU», «MeToa KOOpAUHAT»
u «Teopema [Tudaropay.

VYuebnniii kypc «l'eomeTpus» BKIIOUYAET CIEAYIOIIME OCHOBHBIC Pa3ieibl COJEPIKaHUS:
«['eomerpuueckue ¢urypsl M UX CcBoHcTBay, «l3MepeHne TreoMeTpHUYEeCKUX BETUYHHY,
«/lexapToBBl ~ KOOpPAMHATBI Ha  IUIOCKOCTH», «BekTopel», «JIBUKEHHS  IIJIOCKOCTHY,
«IIpeobpazoBanus MOA00UM.

Ha usyuenne yaeOHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gaca B Heneno), B 8 Kimacce — 68 yacoB (2 4aca B HezeN0), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEINIO).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Havanenpie nonstus reomerpuu. Touka, mpsmas, OTpe3OK, Jyd. Yrod. Buasl yrios.
Beprukanbaele M cMmexHble  yribl.  buccekrtpuca yrina. JlomaHas, MHOTOYrOJIbHHK.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSAMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOHCTBA 0CEBON cMMMeTpuu. [IpuMeps cuMMeTpun
B OKPYKAaIOILIEM MUpE.

OcCHOBHBIE TIOCTPOEHHS C IOMOULIBIO LUPKYIs W JUHEWKH. TpeyroiabHUK. Beicora,
MeraHa, OMCCeKTpHca, UX CBONCTBA.

PaBHOOeIpeHHBIN U PAaBHOCTOPOHHUM TpeyroiabHUKU. HepaBeHCTBO TpeyrojabHUKa.

CpoiicTBa W TpU3HAKM paBHOOEOPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU NapauiedbHbIX NMpsAMbIX. CymMma YrioB TpeyrojibHUKa. BHemniHue
YTJIBI TPEYTOJIBHUKA.

[IpssMOoyronpHeIl TpeyrosbHUK. CBONWCTBO MEAMAHBI NPSIMOYTOJBHOTO TpPEYTrOJbHHUKA,
MpoBeNEHHOW K TunoTeHy3e. I[IpusHaku paBeHCTBa MPAMOYTOJBHBIX TpPEYrOJIbHHUKOB.
[TpsiMoyronbpHEII TpeyroJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa 0 OOJIbIIEeM yIJie U 0OJIbIIeH CTOPOHE TpeyroibHUKa. [lepneHauKymnsp u HaKJIOHHAas.

I'eomeTrpuueckoe mecTo TOYeK. buccekTpuca yria W CepeAUHHBIA MEPHEHAMKYISIP K
OTpe3Ky KaK T€OMETPUUYECKUE MECTa TOYCK.

OKpyXHOCTh M Kpyr, XOpJla M JIHaMeTp, HUX CBOMcCTBa. B3aummHOEe pacmnolioxeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHas U cexymass K OKpy>KHOCTH. OKpYy»KHOCTb, BIHCaHHAas B
yroi. BnircanHas 1 onmcaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapamienorpamm, e€ro npu3HakKd M CBOWCTBA. YacTHbIE cCliydau
napaiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaJpaT), WX NMPU3HAKH M CBOMCTBA. Tpamerus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3HaKku. [IpsMoyroapHast Tpanemms.

Mertona yaBoenus: menuanbl. LlenTpanbhas cummerpus. Teopema daneca u teopema o
MPONOPIIMOHALHBIX OTPE3Kax.

CpenHuie TMHUY TPEYTOJIbHUKA U Tparneyn. LIeHTp Macc TpeyroyibHUKa.

[Togo6ue TpeyronbHUKOB, Ko3duuuent nogodus. [IpuzHaku nogo0Ous TPEYroJbHUKOB.
[TpumMeHeHue O00HS TPU PEIICHUU MPAKTHYECKUX 3a/1a4.

CaoiicTBa mioniaaeil reomerpudeckux ¢Guryp. @opmyibl s IUIOMIAAH TPEYTOIbHUKA,
napasuiesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUIOIIA el MOJOOHBIX QUTyp.

Brruncnenue niomaeil TpeyroJbHIUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl IIndaropa npu pereHnn NpakTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHT'€HC OCTPOro yrila MpsMOYTOJbHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETpUYECKOE TOX1eCTBO. Tpuronomerpuueckue Gpynkuu yriaos B 30, 45 u 60°.

Brincansble ¥ IEHTpaJIbHBIE YTIIbI, YTOJ MEXKAY KacaTeIbHOM U XOPJIOH. YTIIbI MeXKIY
XOpJlaMM ¥ CeKyUIMMH. BrucaHHble M ONUCAHHBIE YETHIPEXYTOJNbHUKU. B3anmHoe



pacmojio’)keHue JABYX OKpyxkHocTei. Kacanue okpyxknocteil. OOmme KacareiabHbIe K JIBYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, xocunyc, Ttanrenc yrioB or 0 no 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIbl IPUBEICHUS.

Pemrenne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemeHue
MIPaKTUYECKUX 33/1a4 C UCIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanme nomodus. [1o1o01ne COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpou3BeieHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJipaTe KacaTeJIbHOI.

Bektop, anuHa (MOIynb) BEKTOpAa, COHAINpPABJICHHBIE BEKTOPbI, MPOTUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluy Haj
BeKTOpamu. Pa3nokeHne BeKTOpa Mo JIByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BEKTOpA.
CkansipHO€ NMPOU3BEAECHNE BEKTOPOB, IPUMEHEHNUE 711 HaX0K/I€HUs JJIMH U yIJI0B.

JlexkapTOBBl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHHsS NPSIMOM M OKPYXKHOCTH B
KOOpJMHATaX, NepeceyeHre OKPY>KHOCTEHN U mpsiIMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[mMHA OKpyXHOCTH. ['pagycHas n paguaHHas Mepa yria,
BBIUMCIIEHUE JJIMH OyT OKpYyKHOCTel. [lnomane kpyra, cekTopa, cerMeHTa.

JIBUKEeHMS MJIOCKOCTH ¥ BHYTPEHHUE CUMMETPUU QUryp (371eMEHTapHbIe MPEACTABICHUS).
[TapannensHbiii nepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Ppe3yabTaThl OCBOCHHS IPOrpaMMbl ydeOHOro Kypca «l eoMeTpusi»
XapaKTepU3yIOTCS:

1) maTpuoTHYecKOe BOCIINTAHHE:

NPOSIBIICHMEM MHTEpeca K TPONUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHWEM K JIOCTHXKCHUSM POCCHHCKMX MAaTeMaTUKOB U POCCHICKON
MaTeMaTU4eCKOH MIKOJIbI, K UCIIOJIb30BAHUIO 3THX JOCTH)KEHUH B APYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rpa:KIaHCKOoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIHTAHNE:

TOTOBHOCTHIO K BBHINOJHEHUIO OOSN3aHHOCTEH TpakIaHWHA W pealn3allid ero mpas,
NPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBAaxX (YHKIMOHHPOBAHMS PAa3IUUHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYp I'PpaXJaHCKOTo OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)XIEHUIO STHYECKUX NpOoOJIeM, CBA3aHHBIX C MPAKTHYECKUM INPHUMEHEHHUEM JOCTHKEHUI
HayYKH, 0CO3HAaHHEM Ba)KHOCTH MOPAJIbHO-3THYECKUX PUHIIUIIOB B ICSTEIHHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTaHME:



YCTAaHOBKOW Ha aKTMBHOE y4YacTHE B PEUICHUM NPAKTUYECKUX 3aJa4 MaTeMaTU4YeCKOMH
HANpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMAaTUYECKOr0 00pa30oBaHMs Ha MPOTSDKEHUH BCEH
KHU3HU JUIs YCTIEUTHOW NPO(eCCHOHATBHOMN NEeSITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHAWBUIYAJIbHOM TpaeKTOpuu OOpa3oBaHHs U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIHPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHUH, PACCY)KICHUN, YMEHHIO BHJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMUSI:

OpUEHTAIlel B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayuYHBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHs YEIOBEKa, NPUPOABI M OOIIECTBa, MOHHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4YeIOoBEYEeCKOW esATENIbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JUUIsl PAa3BUTHUS TUBUIIN3ALUH, OBJIAJICHIUEM SI3bIKOM MAaTEMaTHKH U MAaTeMaTHYECKOM
KyJIbTypOl Kak CpEJCTBOM TIO3HAHMWSA MHpa, OBJAQJACHUEM TMPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATENIbCKON 1eATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpMUPOBAHME  KYJIbTYpPbl  3I0POBbS U
IMOLMOHAJIBHOI0 0J1aronoJy4us:

TOTOBHOCTBIO TPHMEHSATh MaTeMaTWYeCKHe 3HaHHWS B HWHTEPEcax CBOETO 3/I0POBbS,
BEJICHUS 3[I0pPOBOro 00pasa >KHU3HM (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBbIKa peQIIeKCHH,
IIPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAaKOTO e MpaBa JIpyroro 4eiaoBeKa;

7) 3K0JIOTHYECKOe BOCTTUTAHME:

OpHEHTale Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHMW IJs pelleHHs 3afad B 001acTu
COXPAaHHOCTH OKpYXarollleld Cpeapl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
MOCIIEICTBUI Ul OKpY’Kalollel Cpebl, OCO3HaHUEM IJIOOAIBHOIO XapakTepa KOJIOIMYECKUX
poOJIeM 1 yTel UX pelIeHNs;

8) aganTanus K N3MEHSIOIMMCS YCJIOBHSIM COIMAJIbHON M PUPOIHO¥ cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBMSIX HEOIPEIEIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NPAaKTUYECKYI0 JEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYrHX
mrozel, npuoOperaTh B COBMECTHOH /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHUIUH U3
OIbITA APYTUX;

HE00X0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAaHUM, B TOM 4ucie GOpMyIUpoBaTh UJIEH,
MOHATHUS, TUNOTE3bl 00 00BEKTaX M SABJICHHSX, B TOM UYHCIIE PaHEe HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATh  CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYIOIMH KOHTpMEp, KOPPEKTHPOBAaTh NPUHUMAEMble pELICHHs U
neicTBUs, GOPMYIUPOBATh U OLIEHUBATh PUCKH U MTOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI
IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble jJornueckue aeicrBus:

® BBUIBIATH M XapaKT€PH30BATh CYLIECTBEHHBIE NPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOLIEHUHA MEXIy HOHATUSAMH, (HOPMYIMPOBATh ONpEICICHHUS MOHATHUH,



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JJIs1 0000IEHUS 1
CPaBHEHMsI, KpUTEPUU IIPOBOAUMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH M IMPEOOPa3OBHIBATH CYKICHHUS: YTBEPAUTEIBHBIC U
OTpULATENIbHBIE, €MUHUYHBIE, YACTHBIE U O0LIUE, YCIIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUMsl B (akTax,
JAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX, Ipeajgaratb KpPUTEPUH Ui BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJbI C UCIOJb30BAHHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M MHJYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aK/IIOYEHUH 110 aHAJIOTUY;

pa3duparp 10Ka3aTeIbCTBA MATEMATHYECKIX YTBEPKICHUN (TIPSMBIC U OT IIPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOKHbBIE JO0Ka3aTeJbCTBA MaTeMaTH4eCKUX (DaKToB,
BBICTPAaNWBaTh apryMEHTAlMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
CcOOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3ajaduu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOASIIUNA C YYETOM CaMOCTOSITENIbHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBrble nccienoBarebCKue AeiicTBHS.

HCIIOJIb30BaTh  BONPOCHI  KaK  WCCIEAOBATEIIbCKHUH  WHCTPYMEHT  TO3HAHWS,
(hopMyITMpOBaTh BOMPOCH], (PUKCHUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIIHHO
YCTaHABIIMBAaTh MCKOMOE W JaHHOe, (hOpMHpOBATh THITOTE3Yy, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSTEIBHO COCTAaBJICHHOMY IUTAaHY HECJIOXHBIH SKCIICPUMEHT,
HEOOJIBIIIOE WCCIICAOBAHNE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH  MaTeMaTHYeCKOIo
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY CO0O0i;

CaMOCTOSTENBHO  (hopMyaupoBaTh O0O0OOMmMIEHWS ©  BBIBOJABI IO  pe3yjabTaTaM
MPOBEIEHHOTO HAOJIIOJICHUS, MCCIICAOBAHUS, OIEHUBATH JIOCTOBEPHOCTH MOJY4CHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHIA;

IIPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TAKKE BBIABUIATh IPEIOI0KCHHUS
0 €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT HEIOCTATOYHOCTH U U30BITOYHOCTH MHGOPMAINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4;

BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IUYHBIX BUJOB U (POPM MpeACTaBICHHUS;

BBIOMpaTh (hopMy IMpeAcTaBIeHUS UHPOPMAIMN U WLTIOCTPUPOBAThH pelllaeMble 3a1auu
cXeMaMu, JuarpaMmmamu, MHOUM rpaduKoil 1 uX KOMOMHALIUAMY;

OIICHUBATh HAAEKHOCTh MH(MOPMALIUU TIO KPUTEPUSM, MPEUIOKEHHBIM YYUTEIEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIE YHUBePcaJbHbIe YieOHbIe AeiiCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJEHHUS B COOTBETCTBUH C YCIOBHUAMHU M IIEISAMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHMsS B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS IO XOIy PEILEHUs 3aJadd, KOMMEHTHPOBAThH
MIOJIy4YEHHBIN pe3yNbTar;

B X0Jie 00CYXKIECHHUS 33aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMOi TeMbl, POOIEeMBI,
pelaeMon 3a1a4M, BBICKA3bIBaTh MJIEU, HALIEJICHHBIE HA MIOMCK PEIIEHUs, CONIOCTABIIATh



CBOM CYXXJEHMS C CY)KJEHUSMU JPYTrUX YYaCTHUKOB JUaJIoTa, 0OHApYKUBATh pa3inyuue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOM (opme (GopMynupoBaTh pa3HOTIIACHS, CBOU
BO3PaXKECHMUS;

® [IPEACTaBIATh PE3YJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTA, UCCIIEAOBaHMs, MPOEKTa,
CaMOCTOSITEJIBHO BBIOMpPATh (OpMaAT BHICTYIUIEHHMSI C Y4ETOM 3a/Jay IPE3ECHTAlUU U
0COOEHHOCTEH ayTUTOPHH;

® [IOHMMAaTh U UCHOJIb30BATH MPEUMYIIECTBA KOMAH/IHON U UHAUBUAYAIbHON pabOThl Npu
pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3aay;

® [IPpUHUMATH LI€JIb COBMECTHOHN JEATENIbHOCTH, MJIAHUPOBATh OPTraHU3ALUI0 COBMECTHOMN
paboThI, pacpenensTh BUIbl paboT, JOTOBapUBATHCS, 0OCYKIAaTh MPOIECC U PE3yJabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

® y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI B IPYTHE), BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPIMHUPOBATH CBOH JICHCTBHS
C JIPYrUMU YJIEHAaMU KOMaHJbl, OLIEHUBAaTh Ka4€CTBO CBOETO BKJa/Ja B OOIIMH MPOIYKT
10 KpUTEPUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aWMOIEHCTBUS.

PerynsiTuBHbIC YyHUBEPCAIbHbIC YYeOHBIE 1eHCTBHS

Camoopranuszanms:
® CaMOCTOSITENIPHO COCTAaBJSATh IUIaH, aJTOPUTM pEHIeHUs 3anadd (MW €ro 4YacTh),
BBIOMpATh CIOCOO pelIeHus C Y4ETOM UMEIOMIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PEUICHUH ¢ y4€TOM
HOBOM MH(pOpMAITUH.
CaMOKOHTPOJIb, IMOLHMOHAJIBHBIN HHTEJJICKT:
e BIAJETh COcOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL IMpoliecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOM 3a1aumu;
® MpeABUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTH IPH PEUICHUH 33Ja4yd, BHOCHUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, HAWICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OIEHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MMOCTABJICHHOMN LIEIH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS 1I€JIU, HaXOJUTh OLIUOKY, 1aBaTh
OIICHKY PUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydenus B 7 KkJacce OOy4alOUIUICS TMOJYYUT CIEAYIOIINE MpeaIMeTHbIC
pE3yIbTaThI:

PacrioznaBaTh UM3yueHHBIE TE€OMETpPHUECKHE (UTYpBI, OMPENeNsITh WX B3aUMHOE
pacmoiokeHue, u300paxaTh TeoMeTpuuYecKrue (UTYpBI, BBITIOIHATh UYEPTEKU IO YCIOBHUIO
3amaun. V3MmepsATh JHHEWHbIE W YIJIOBBIE BENWYMHBI. Pemiare 3a7aud Ha BBIYMCICHUE ITUH
OTPE3KOB U BEJIUYHH YTJIOB.

Jlenate rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOMN KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepsl 3TUX 0OBEKTOB MO MOPSAIKY BETHUNHBL.

CTpouTh 4epTeXKHU K TECOMETPUUYECKUM 3a7a4aM.



[Tosnb30BaTbCsl NpU3HAKaMU PABEHCTBA TPEYTrOJbHHUKOB, MCIIOJb30BaTh IPU3HAKU U
CBOMCTBa paBHOOGIPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUN 33]1a4.

[IpoBOAUTB JIOTUYECKHUE PACCYKIAEHHUS C UCTIOJIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl TNpU3HAKAMU PABEHCTBA IMPSMOYIOJIBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEIHaHbl, MPOBEAEHHONM K THUINOTEHY3€ NPSAMOYIOJBHOTO TPEYrojdbHUKA, B PEIICHUU
reOMETPUYECKUX 3a]1a4.

Onpenenars NmapauIeTbHOCTh MPSIMBIX C MOMOMIBIO YIJIOB, KOTOPBIE 00pa3yer ¢ HHUMHU
cekymas. Onpeaenars napajieIbHOCTh MPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSIHUNM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYTrOW MPsSMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BHIYUMCIECHUS W HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIC 3HAYEHHUS YIJIOB B
F€OMETPUYECKUX  3aJa4aX C  HCHOJIb30BAHMEM CYMMbI  YIJIOB  TPEYrOJbHHUKOB W
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU IEPECEUCHUU JIBYX MapalIeIbHBIX
MPSIMBIX CeKylIe. Pemars npakTuyeckue 3ajau Ha HaX0KICHHUE YIJIOB.

BraneTs noHsATHEM r€OMETPUYECKOTO MECTa TOUYEK. Y METh OTMPENIEsATh OMCCEKTPUCY yIia
Y CepEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYUEK.

DopMyIUpOBaTh OMPENECIEHUS OKPYKHOCTH W Kpyra, XOpJbl U MaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. YMETh IPUMEHSTH 3TH CBOKWCTBA TP PEILICHUU 3a]1a4.

Brnaners moHSATHEM ONKMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HaXOJHUTh €€
neHntp. [lomp3oBaThCs akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA TIEPECEKAIOTCS B
OJHOM TOYKE, M O TOM, YTO CEPEAMHHBIE MNEPIEHAUKYISPbl K CTOPOHAM TPEYroJbHUKA
MEepPECEKaAIOTCs B OJHOM TOUKE.

Bnanerp noHATHEM KacaTEIbHOW K OKPYXHOCTH, IIOJIb30BAaThCS TEOPEMOM O
MEPIEHIUKYIISIPHOCTH KacaTeJIbHOW U paJuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaTbcsi NPOCTEHIIMMU TIE€OMETPUYECKHMM  HEPABEHCTBAMH, IOHUMATh HUX
MPAKTUYECKHUI CMBICIT.

[IpoBOANTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOCHHUSI C IIOMOIIBIO IIUPKYJIS U TUHEHKH.

K xonmy oOydenus B 8 kilacce OOy4yaroUIUICS MOJYYUT CICAYIOIINE MpeIMeTHbIE
pe3ynbTaThl:

Pacno3HaBaTte OCHOBHBIE BBl UYETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI, IOJIb30BAaTHCA HX
CBOWCTBAMM MPHU PEIICHUH F€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBONCTBA TOYKHM IE€pECEUEHUs] MeIuaH TpeyrojibHUKa (LeHTpa macc) B
peuieHuu 3aiay.

Bnagets nonAtueM cpeiHeil IMHUM TPEYTrOJbHUKA U TPallelUy, IPUMEHATh UX CBONCTBA
Py pelIeHuu TreoMeTrpuyeckux 3anad. llonb3oBatbes Teopemoit Paneca um TeopemMon o0
MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX VISl pELICHUS IPAKTUYECKUX 3a/a4.

[IpumeHsTh pU3HaKK M0I00Us TPEYTOIHHUKOB B PELICHUH I€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit Iludaropa mis pemieHuss reOMETPUYECKUX U MPAKTUYECKUX
3ama4y. CTpouTh MaTEMaTUYECKYI0 MOJENb B MPAKTUUYECKUX 337a4aX, CaAMOCTOSTENIbHO JieJaTh
YEepTEXK U HaXOJIUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagets NmOHATHSAMU CHHYyCAa, KOCMHYCa M TaHI€HCAa OCTPOrO Yrja MpsSMOYTOJbHOTO
TpeyronbHuKa. [101630BaThCsl STUMH MOHATHAMMU /ISl PEILICHHS] MPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3nuuHBIMEH - crioco0amMH) — MUIOMIAAb  TPEYroJbHMKAa U TUIOIIAIU
MHOTOYTOJIBHBIX  (Guryp (mOab3ysach, TIe HEOOXOAUMO, KalbKylasTopoMm). [IpumeHsTH
MOJyYeHHbIE YMEHHMS B MPAKTUUECKHUX 3a]ja4ax.



Bnagerp NOHATHSMM BIOMCAaHHOIO M LEHTPAJbHOIO YIJa, WCIOJIb30BaTb TEOPEMBI O
BIIMCAHHBIX yIJIaX, yIJIax MEXAy XOopJAaMu (CEeKyIIMMHM) U yIile MEXIy KacaTelbHOW M XopAou
IIPU pELIEHUH T€OMETPUUECKUX 3a/1ad.

Bnanerp MoHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHHMKA, MPUMEHATh CBOMCTBA OMMCAHHOIO
YeThIPEXYTOJIbHUKA [IPU PELICHUU 3a/1a4.

[IpyuMeHsATh MoJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMATUYECKUE MOJENU s
3a7a4 peaJbHON KU3HU U MPOBOIUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM TI0JI00HS
U TPUTOHOMETPUH (TIOJIB3YACh, TJI€ HEOOX0AUMO, KAJIbKYJISITOPOM).

K xoniy oOyuenuss B 9 kjacce oOy4aromuiicsi MOJYYUT CIEAYIOUINE TPEAMETHBIC
pe3yJabTaThl:

3HaThb TPUTOHOMETPUYECKHE (YHKIUMU OCTPBIX YIJIOB, HAXOJUTh C HMX HOMOIIbIO
pa3aMyYHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYroJibHUKA  («pelleHue  MpSAMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIBIO KaJIbKYISATOpPA) AIUHBI U YIJIbl JUISl HETAOIMUYHBIX
3HAYEHUMN.

[Tonb3oBatbest popmysnaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUIS. HAXO0XKJICHUSI COOTHOIIEHUH MEX]ly TPUTOHOMETPUYECKUMU BETMUYNHAMU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB ISl HaXOXJICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKa («PEIIeHHWE TPEYroJIbHUKOBY), MPUMEHATh UX IMPU PEUICHUH T€OMETPHUYECKHUX
3azad.

Brnagets moHsTHAME NpeoOpa3oBaHUs M0100MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJA0OHBIX
¢uryp. [lonp30BaThcs cBOWCTBAMU MOJOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BHIYMCIATH JUIMHBI U
HaXOJUTh YIibl y NMOA0OHBIX (uryp. IlpumensTs cBoiicTBa Mojo0Ms B MPAaKTUYECKUX 3aJayax.
YMeTh NpUBOIUTH IPUMEPHI TOTOOHBIX (UTYP B OKPYKAIOLIEM MHUPE.

Ilonp30BaThcs TEOpEMaMU O MPOM3BEACHUU OTPE3KOB XOpJH, O IMPOMU3BEAECHUH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCcsi BEKTOpaMH, MOHUMATh WX TEOMETPUYCCKUH © (PU3WUYECKUM CMBICT,
IPUMEHATh UX B PEIICHUM TE€OMETPUYECKMX U (u3uueckux 3anad. IIpumeHsaTs ckanspHOe
IIPOU3BEICHNE BEKTOPOB AJIsl HAXOXKAECHUS JJIMH U YTJIOB.

[lonp30BaTbcs METOJOM KOOpAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B peLIeHHH
reOMETPUYECKUX U IPAKTUYECKUX 3a]au.

Bnaners MOHATUAMU NPaBUIIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JAYyTH
OKPYXHOCTM M paJMaHHOW Mephl yrja, yMeTb BBIYMCIATH IUIOLIAJb Kpyra M €ro 4yacreil.
IIpuMeHATh MOJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

HaxonuTh ocu (MM LEHTPBI) CUMMETPUM (UIYp, NPUMEHATh JBMXKEHUS IUIOCKOCTU B
IPOCTEHIINX CIydasiX.

[IpuMeHATh MOJy4YEeHHBbIE 3HAHMS Ha NPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJENU JUIs
3aJau peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (PYHKIUH (TOJIB3YACH, I/Ie HE0O0X0AUMO, KAJIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Kosnu4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. HpOCTfiI/IHH/Ie Ir/IeOMeTpI/IquKHe burypsl u y ) Butmorexa [IOK
ux cBolcTBa. 3MepeHne reoMmeTpuiecKux https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 T 22 1
PEYTOIIBHIIH https://m.edso0.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yTJIOB 14 1 bubmuorexa [JOK
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue bubmuorexa [JOK
4 14 1
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 II 6006 i 4 1
OBTOPCHIE, ODODILCHIC SHATHH https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q & 12 1
CTPIPEXYTOTLHII https://m.edso00.ru/7f417e18
T )
, eopema daneca u Teopema o ] . . Bu6morexa LIOK
MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
. IInmomans. Haxoxnenue rmoma;leﬁq) y . Bu6morexa LIOK
TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau mogoOGHBIX GUTYP
Teopema IIudaropa u Havana bubmuorexa [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY)KHOCTH. BriricaHHbie 1
OIKMCAHHBIC YETHIPEXYrOJIbHUKH. bubnuoreka [JOK
5 13 1
KacarenbHbie kK okpy:kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
bubnuoreka [JOK
6 I1 600 i 4 1
OBTOPCHIE, ODOBIICHIE SHAHMH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME



https://m.edsoo.ru/7f417e18
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9 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. Pellrenue TpeyrojsHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoGpa3zoBanue noaodusi. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPAMHATHI HA TIJIOCKOCTH 9 1 bubamorexa LOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. J{THHA
5 ofpymHocm u nnomy;nb Kpyra. . 8 Bubnuorexa LIOK
_ https://m.edsoo.ru/7f41al2c
Boruncnenue minomazei
bu6mmoreka [JOK
° JlIietin IIockoCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 00600IICHNME, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUMN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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