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Cpoxk ocBoenus — 3 roga



1.IMMIOACHUTEJIbHAS 3ATINCKA

PaGouass mporpamma yueOHoro kypca «l'eomerpus» Ha yriayOJa€HHOM ypOBHE JUIS
oOyuaromuxcst 7-9 kiaccax (masee - mporpamma y4eOHOro kypca «I'eomeTpus», yudeOHBIH Kypc)
pa3paboTaHa Ha OCHOBE:

- @enepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAaPTa OCHOBHOTO 001ero 00pa3oBaHus
(yrBepxaeH Ilpukazamum MunucTepcTBa mpocsenieHus Poccum ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (peIepaIbHOr0 roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO OOIIETO
o0pa3oBaHHs», C HW3MEHEHUAMH, BHECEHHBIMU TMpUKa3aMu MUHHCTEPCTBA MPOCBELIECHUS
Poccwuiickoit @eneparuu ot 18 uroms 2022 r. Ne 568 u ot 8 HOs6pst 2022 1. Ne 955),
-DenepanbHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs, YTBEP>KIAECHHON
npukazomM MunucrepcrBa IlpocBemenus Poccum or 18.05.2023r N 370 "OO yrBepxkaeHUH
benepanbHON 00pa30BaTENBHOM MPOrPAMMbI OCHOBHOTO 00111ero 00pa3oBaHUs».

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «TEOMETPUSI»

I'eoMeTpus Kak OAMH M3 OCHOBHBIX Pa3JIeloOB IIKOJIbHOW MaTEMaTHKH, UMEIOIINI CBOeH
[EeNbI0  O0ECIeYNTh M3yYeHHE CBOWCTB M pa3MepoB (UTYp, HMX OTHOUICHHH H B3aWMHOE
pacrojoXKeHne, OMUPAeTCs Ha JIOTUYECKYI0, JO0Ka3aTelbHYyl JMHUI0. LleHHOCTh wu3yueHus
reOMETPUHN Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOydYarOMIMUACS
VUUTCS TPOBOJAUTH JOKa3aTelbHbIE PACCYXKACHUSA, CTPOUTh JIOTUYECKHE YMO3aKIIOYCHHUS,
JIOKA3bIBaTh WCTUHHBIC YTBEPKICHUS H CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJHUTH
paccykIeHUs «OT MPOTHBHOTOY», OTIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
yrBepkaeHus. Oco0oe 3Ha4YeHWE JOKa3aTeNbHAs JIMHUS MMEET s yIyONEHHOTO HM3y4YeHHS
MaTeMaTHKH.

OcobeHHOCTh y4eOHOTO Kypca YriyOJEHHOTO HM3YYEeHHUS T€OMETPHH COCTOMT B TOM, 4YTO
oOyuJaroruecs: He MPOCTO 3HAKOMSITCS € ONpeIeIEHHBIMU MOHSATUSIMU, 8 YBEPEHHO OBIIAICBAIOT UMHU.
CymiecTByIone TEMbI POTpaMMbl 0a30BOTO Kypca T€OMETPUH H3Y4YaloTCsl Ha Oosee TIyOOoKOM
ypoBHE, a oOydaromuecs MpUOOpETaroT YMEHUSs, MOMOTAIONIUE UM YBEPEHHO MPUMEHSTh CBOU
3HaHMS HE TOJBKO B MaTeMaTWKE, HO W B CMEXKHBIX IpEAMETax, Mpexae Bcero (usmke u
nH(pOpMaTHKE, a TAKXKE MOJIb30BAThCS MOMyYEHHBIMU 3HAHUSMU MPU PEIICHUHU MPAKTUUECKUX 3a/1a4.

CornacHo ywyeOHOMYy IUlaHy B 7-9 Kjaccax wu3y4aercs yriayOn€HHbI ydeOHBIH Kypc
«["eoMeTpusi», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasneibl cojepxkaHus: «Hauama
reomeTpun», «TpeyronbHuKn», «OKpPYKHOCTHY, «HeTrpéxyronpaukm», «llomoduey, «31eMeHTsI
TpuroHometpun», «l[lmomaan», a Takxke «Meron koopauHaT», «Bektops», «lIpeobpazoBanus
TUTOCKOCTI.

Coodepoicanue Kypca yuumeoigaem cneyuduxy o6paz08amenbH020 YYpercoeHus.

B yensax ¢opmuposanus y wiKkonbHuKo8 — cucmemvl 3HAHUL, OCO3HAHHLIX HABbLIKOG
be3onacnoco yuacmusi 8 OOPOICHOM — OBUNCEHUU, CHUDICEHUSL  OOPONCHO-MPAHCNOPIMHBIX
npoucuiecmsuii ¢ yyacmuem oemel, 860CNUMAHUSL OMEEMCMEEHHOCMU 3a 0e30naACHOCMb C8oell
HCUBHU U JHCU3HU Opyeux niooetl, nompeoHocmu 6 COOM00eHUU NPABUL OOPONCHOZO OBUNCEHUS.
cooepacanue yuebHoco Kypca «Aneebpa» Ooononneno eonpocamu  6€30NACHOCMU OOPOHCHO2O
OBUIICEHUSL.

HEJIX U3YUEHUSA YYEBHOT' O KYPCA «I'EOMETPUS»

[enpro U3yueHUs] TEOMETPUU SIBISIETCS UCTIONB30BaHUE €€ KaK MHCTPYMEHTA MPH PEIICHUN
KaK MaTeMaTH4YeCKUX, TaK M MPAKTHYCCKUX 3aJ1ad, BCTPEYAIOIIUXCS B PEATHHOW IKU3HH.
OOyyaromuiicss TOJDKEH HAay4UTHCS OMPENEsITh T€OMETPUUYECKYIO (DUTYpy, OMUCHIBATH CIIOBAMU
4epTEX WM PUCYHOK, HAWTH TUIOMIAAb 3€MEIIEHOTO y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO JITHHY
OTITOBOJIOKOHHOTO Kabens miu Tpebyemble pa3Mephl Tapaxa st aBTomoowis. [Ipu permenun 3amna4q
NPaKTUYECKOTO XapakTepa OOYJaroIIMHCS YYUTCS CTPOUTHh MAaTeMaTHYECKHE MOJETH pPealbHBIX
YKU3HEHHBIX CUTYaIUi, IPOBOJUTH BBIYUCIICHUS U OIEHUBATH MOJTYYCHHBIN PE3ysIbTar.

MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YYEBHOM IIJIAHE

OO11ee yncIo 4acoB Ui M3y4eHUs yueOHOro Kypca «l'eoMeTpus» Ha yriiyOJIeHHOM ypOBHE
- 306 gacoB: B 7 kiacce - 102 ygaca (3 gaca B Hezeno), B 8 kinacce - 102 yaca (3 yaca B Hezenmo), B 9
kiacce - 102 gaca (3 yaca B HEJIENIO)




2.COAEPXAHUE YYEBHOI'O KYPCA
7 KJIACC

Hauana reomerpumn.

HcTopust BOSHUKHOBEHUS U pa3BUTHA reoMmerpun. Havanpnele nonarus reomerpun. Touka,
npsimasi, OTpe30K, J1yd. [loHsTHe 00 akcroMe, TeopeMe, 10Ka3aTeNbCTBE, ONPEACICHHUM.

B3aumHoe pacnosiosxeHue Touek Ha npsimMoi. Mismepenue JUIMHBI 0Tpe3Ka, paCCTOSHUE MEKIY
TOYKaMH.

[Tonymiockocts u yros. Bupgsl yrnos. M3mepenue BennyuH yriioB. BepTUKanbHbIE U
cMexHbIe yribl. [lapannenbHble U nepneHANKYIIsIpHbIE NIpsiMble. PaccTosiHUE OT TOYKU 10 IPSIMOH.
buccekrpuca yria.

Jlomanas. Buuael  sioMasbiX.  JlnuHa — omaHoW.  MHoroyronsHuku.  Ilepumerp
MHOTI'OYrojbHUKa. [IoHATHE O BBIIYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHbIe npeACTaBIEHUs O PAaBEHCTBE PUIYp, UX PACIIOJIOKEHUN, CHMMETPUH.

[Ipocreitmume noctpoenust. UHCTpyMEHTBI 1711 U3BMEPEHUN U TOCTPOCHUM.

TpeyrojbHuKH.

Bupl TpeyronbHUKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE, TYIIOYTOJIbHbIE, PABHOOEPEHHBIE,
paBHOCTOpOHHUE. MeaunaHa, OuccekTpuca U BbICOTAa TPEYrojibHUKAa. PaBEHCTBO TpeyroJIbHUKOB.
I[TepBblii 1 BTOPO# NMpU3HAKK PaBEHCTBA TPEYTrOJbHUKOB. PaBHOOEIpEHHBIE TPEYrOJIbHUKU M UX
cBoiicTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEyrojJbHUKA. TpeTuii MpU3HaK PaBEHCTBA TPEYTOJbHUKOB.
CooTHOmIEHH MEXIy CTOPOHAMM U YIJIaMU TpEyrojpHUKa. HepaBeHCTBO TpeyrojbHHUKA.
HepasenctBo o ninunHe nomaHoi. CummeTpuyHbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
ITprMeprl CUMMETPHUH B OKPYXKaIOLIEM MUPE.

IMapajueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJILHHKA.

[TapannenbHOCTb NPSAMBIX, HCTOPUUYECKNE CBEACHMS O TIOcTyaTe EBknnia u o ponu

Jlo6aueBcKOro B OTKPBITUU HEEBKIINOBOM reoMeTpun. CBOMCTBA M TPU3HAKHU MTapalIeNIbHbIX
npsiMbix. CyMMa yriioB TpeyrojbHUKa. BHemHue yrisl TpeyronbHuka. CyMMa BHYTPEHHUX YITIOB
MHOTOYT'OJIbHUKA, CyMMa BHEIIHUX YIJIOB BBIMYKJIOTO MHOIOYTOJIbHHKA.

IIpsiMoyroJibHBIEC TPEYTOJIbHUKH.

[Ipu3Hakyu paBeHCTBa MPSMOYTOJBHBIX TPEYTrOJbHUKOB. [lepneHauKysasip U HakKJIOHHAs.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K runorenyse. IIpsimoyronsHbiin
TPEYTroJbHUK C yriioM B 30°.

OKpYyKHOCTD.

[ToHATHS OKPYKHOCTH U Kpyra. DJIEMEHTHI OKPYKHOCTU U Kpyra: LEHTp, paauyc, TuaMeTp,
Xopza, uX cBOMcTBA. B3auMHOe pacnosiokeHne oKpyKHOCTH U npsiMoii. KacarenbHast u cexymas
okpyx)HOCTH. OKpYKHOCTh, BIMCaHHas B yroi. IIpocreiiimye nocTpoeHus ¢ NOMOIIbIO LIUPKYIISA U
JUHENKU. 3adauu na dsudicenue 00beKmos.

I'eomeTpuyeckue mecra TO4eK.

[TonsiTue 0 reomeTpuuyeckoM MecTe ToueK. [IpuMepbl reoMeTpHUuecKHX MEeCT TOYeK Ha
IUIOCKOCTH. buccekTpuca yria u cepeIuHHBINA IEPIEHAUKYIISIP K OTPE3KY KaK FE€OMETPUUECKHE MECTa
tTouek. OnucaHHas OKPYXHOCTb TPEYroJbHHUKA, €€ IIeHTp. MeTo] TeoMeTpuYecKuX MeCT TOUEK Ipu
pELIEHNU TEOMETPUYECKUX 3a/1au.

IMocTpoeHusi ¢ NOMOLIBIO HMPKYJISI M JINHEHKH.

Hctopuueckue cpenenus. OOOCHOBaHMS NPOCTEHIINX MOCTPOSHHMM, STambl 3ajauyd Ha

MOCTPOEHUS, PELIEHHUE 33/1a4 Ha MMOCTPOCHHE LIUPKYJIEM U JINHEHKHU.

8 KVIACC

YeThIpEXyroabHUKH.
[TapannenorpaMM, ero Npu3HaKku U CBOMCTBA. [IpAMOyronsHUK, poMO, KBaapaT, X MPU3HAKU
u cBoiicTBa. Tpanernus. PaBHoOenpeHHas Tpamenws, €€ CBOWCTBa W mpu3Haku. [IpsiMmoyrompHas
Tpaneuust. CpeaHsis IMHUS TpaneLuy.



Cpenusis TUHHUS TpeyrojbHUKa. MeToj yIBOEHUS MeIuaHbl TpeyrojbHUKa. Teopema o
nepecedyeHny MeIuaH TPEYroJbHUKA.
Teopema darneca, Teopema O MNPONOPLUUOHATIBHBIX OTpe3kax. Teopema Bapunbona st
MIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.
[leHTpanbHO-CHMMETPUYHBIC (DUTYPBHI.
ITonoGue.
[Tomobue TpeyroabHUKOB, KOdPduimeHT moaodus. [IpusHaku mogo0usi TPEyroJIbLHUKOB.
[TpumeneHue noo0Us MU PEIICHUN TEOMETPUUYECKUX U MPAKTUUYECKHX 3a]1au.
Iiomans.
[Tonstue o mmomraau. CBolcTBa miomaael reomerpudeckux dpuryp. [Ipocreiimme popmynsl
JUTSL TUTOMIA/IA TPEYToJIbHUKA, TapaienorpaMma, pomba u tparnenuuu. [lnomaan mogoO0HbIX GuUryp.
OTHOILIIEHHE TUIOIIA/IEN TPEYTrOJIbHUKOB.
Teopema Iludgaropa.
Teopema ITudaropa. [Ipumenenne Teopemsl [ludaropa npu penieH TpakKTUYECKUX 3a/ad.
3adauu na 0sudicenue 00beKmos.
DJieMeHTbl TPUTOHOMETPHUH.
CuHyc, KOCHMHYC, TAHT€HC M KOTAHI€HC OCTPOro yria MpsSIMOYTOJIBHOTO TpPEYroJbHUKA.
Tpuronomerpuueckue ¢pynkuu yrios B 30°, 45° u 60°.
[IponopriroHanbHbBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Yriibl 4 4eThIPEXYTOJIbHUKH, CBA3aHHbIE C OKPYKHOCTBIO.
Bnucanubie v IeHTpaIbHBIEC YIIIBI, YTOJ MEXAY KacaTeIbHOW U XOPJOU. Y TIIbI
MEXIYy XOpAaMH M CEKyIIMMHU. BrucaHHbIE U ONMUCaHHBIE OKPYXHOCTH TPEYrOJbHUKA U
4eThIpEXyroibHUKU. CBOMCTBA ¥ TNPU3HAKK BIUCAHHOTO YETHIPEXYrojbHUKA. BzaummHoe
pacmojioxeHue IByX OKpyxkHoctel. Kacanme oxpyxkHocTeil. OOmue kacatenpHble K JBYM
OKPY>KHOCTSIM.

9 KJIACC
Pemenue TpeyroibHMKOB.

Cunyc, kocuHyc, TanreHc yriaos oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO.
@opmyinel npuBeneHUs. PerieHue TpeyronbHHUKOB. Teopema KOCHHYCOB M TE€OpeMa CHHYCOB.
Pemienne mpakTHYecKWX 3adad C HCIOJIB30BAaHHEM TEOPEMBI KOCHHYCOB W TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpudeckne GopMyIbl IS IUIOMIAIN TPEYTOJNBHUKA, MapajuiejorpaMmma, pomoa,
tpanenuu. @opmyna ['epona. @opmMyiia MIOMAAN BEITYKIOTO YETHIPEXYTOIbHUKA.

ITopoOue TpeyronbHUKOB.

Xopasl U TOJOOHBIE TPEYTOJILHUKU B OKPY)KHOCTU. Teopema O NMpou3BeeHHH OTPE3KOB
XOpJ, TEOpEMBI O TMPOW3BEICHHH OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTe KacaTelbHOM.
[IpumeHeHne TpU pelIeHUH TreoMeTpuueckux 3anad. Teopembl YUeBbl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOpAUHAT.

VYpaBHeHHe NpSAMON Ha IUIOCKOCTU. YTJIOBOM KOA(P(GUIMEHT W CBOOOIHBIM YJIEH, HX
reoMeTpuueckuii cMmpicia. llapannensHOCTh M NEPHEHIUKYISPHOCTh MPSAMBIX (Yepe3 yIriIoBOU
KO3 (ULIUEHT).

VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue mnepecedyeHUil OKpYKHOCTEHl W TMpsMBIX B
KoopanHaTax. Dopmyna paccTOSHUS OT TOYKM 10 mpsMoi. [lnomags mapamrenorpamma B
KOOpJMHATax, MOHATHE 00 OpHEeHTHUpOBaHHOM miomanu. I[lpuMeHeHne MeTojga KOOpIMHAT B
PaKTUKO-OPUEHTHPOBAHHBIX TE€OMETPUIECKHX 3a/1a4ax.

BekTopsl.

Bekropel Ha miockoctu. CokeHHe M BBIYMTAHUE BEKTOPOB - IpPaBUiIa TPEYIOJIBHUKA U
napaienorpaMMa. Y MHOXKEHHE BeKTopa Ha unciio. Koopannatsl BekTopa. CiiokeHne 1 BEIYUTaHNE
BEKTOPOB, YMHOKEHHE BEKTOpa HA YUCIO B KoopauHarax. [IpuMeHeHre BEKTOpOB B (PU3HKE, LEHTP
Macc._3a0ayu Ha 0sudicerue 00beKmos.




[TonsTe o Oa3uce (HAa MIOCKOCTH). PasnoxkeHuss BekTopoB Mo 06azucy. CranspHOe
IIPOU3BEJICHUE BEKTOPOB, F'€OMETPUYECKUN CMBICI U BBIPAXKEHHE B JIEKAPTOBBIX KOOpPJAWHATAX.
JucTpuOyTUBHOCTD CKaJIIpHOTO IpousBeacHUs. CKalipHOE IPOU3BENECHUE M IPOECLUPOBAHUE.
[IpuMeHeHre CKaJsIpHOIO IMPOM3BEACHHS BEKTOPOB U HAXOXKICHUS JUIMH M yrioB. Pemienue
T€OMETPUUYECKHX 3a/1a4 C IIOMOILBIO CKAJISIPHOTO IPOU3BEICHMUS.

JJIMHA OKPY’KHOCTH M IUIOMIAAb Kpyra.

[IpaBuibHbIE MHOTOYTOJIBHUKH. J[TMHA OKpYyKHOCTH. ['pamycHas U paauaHHas Mepa yria,
BBIYMCIICHHE JJIMH AYT OKpykHOCcTel. [lomanb kpyra, cekropa, cermeHnTta. Mcropuueckre cBe1eHUs
00 M3MEpEHNH JUIMHBI OKPYKHOCTH U IJIOLIaIA Kpyra.

JIBHaKeHMSI JIOCKOCTH.

Lentpanpnas cummerpus. LleHTpanbHO-cuMMeTpuunblie ¢urypel. IloBopor. OceBas
cuMMeTpusi. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOil ocu. [lapainensHelil mepeHoc.

[TonsTre nBUKECHUS U €T0 CBOMCTBA. PaBeHCTBO (huryp. [IposiBiIeHNsS CHMMETPUH B IPUPOJIC,
JKUBOMHCH, CKYIbNType, apxuTekrtype. Kommosunuu [nBmwkeHUil (mpocTeiiine MpuMeps).
IIpuMeHeHne B reOMETPUYECKUX 3a7a9ax.

3.JIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIbBTATBI ocBoeHust mporpamMmsl 1o yueOHOMY Kypcy
«["eomeTpus» Kak cofepKaTeIbHON JIMHUA MPOTPAMMBI [0 MaTEMATHUKE XapaKTePU3YIOTCS:

1) mnaTpHOTHYECKOE BOCIHTAHUE:

MPOSIBJICHWEM MHTEpEeca K MPOLUIOMY U HACTOSIIIEMY POCCHICKON MaTeMaTHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKON
MaTeMaTHYECKOM MIKOJIBI, K HCIIOJIb30BAHHIO ATHX JOCTHKEHHUN B IPYTHX HAyKaX W MPHUKIATHBIX
chepax;

2) TPaXKIaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00513aHHOCTEN IpakaHWHA U peasu3aliy ero 1pas,
NpeCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH,
IpoLeayp rpa’kJaHCKOro o01iecTBa (Harnpumep, BbIOOPHI, OIIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM JJOCTHKEHUI HayKH, OCO3HAaHHEM
B2XHOCTH MOPATbHO-ITHYECKHUX MPUHIIAIIOB B JIEATEILHOCTH YUEHOTO;
0CO3HAHUE OCHOBHLIX NPAs, 80000 U 00A3aHHOCMEU 2PANCOAHUHA, COUUANbHLIX HOPM U NPAGUIL
MEAHCTUYHOCIHBIX OMHOWEHUL 8 NOIUKYIbIMYPHOM U MHO20KOHDECCUOHANbHOM 0buecmse;
0CO3HaHue cebsi KAk _uleHa _cemblU, obulecmed U _20cy0apcmed, OCO3HAHUe JUYHOU
0MEemcmeeHHOCIU 3d_ C80U NOCIYNKU,

NOHUMAHUE 3HAYeHUs npasui _0e30naCHOCIU _QOPONCHO20 _OBUNCEHUs, _061A0eHUEe YMEHUAMU
pPAsIuuams _O00pPOJCHble 3HAKU U Ced08amsb Npasuiam 0e30nacH020 00PO*CHO20 OBUHNCEHUS,
UCNONb308AHUE NOTYYEHHBIX SHAHUU 8 HCUSHU,

3) TpymoBOE BOCITUTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH NMPAKTHUECKUX 3a7[ady MaTeMaTHYeCKOn
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHIECKOTO

00pa3oBaHMs Ha MPOTSHXKEHUU BCEH KU3HU JUI YCIIEIIHOM MpodeccuoHanbHON
NEeSITeTHHOCTH U pa3BUTHEM HEOOXOJAMMBIX YMEHHIA, OCO3HAHHBIM BEIOOPOM U TIOCTPOCHUEM
WH/IMBUYaJIbHOM TPaeKTOPUHU 00pa30BaHUs U )KU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX MHTEPECOB U
OOLIECTBEHHBIX MMOTPEOHOCTEH;

4) scTeTHUeCKOe BOCIIUTAHHE: CIOCOOHOCTHIO K AMOIIMOHAIEHOMY U 3CTETHYECKOMY
BOCIIPHSATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a1a4, PEIICHUH, pacCyXI€HUI, YMEHUIO BUIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LIEHHOCTH HayYHOI'O IO3HAHUS: OPUEHTAIMEN B I€ATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX IPECTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YeJIOBEKA, IPUPOIBI U
o01iecTBa, MOHUMaHUEM MaTEMaTHYECKOM HayKH Kak chepbl UeJI0BEUYECKOM AesTeIbHOCTH, ITAIIOB
e€ pa3BUTHS U 3HAYUMOCTH JJISl pA3BUTHS LIMBUIIM3ALIAH, OBJIAICHHUEM S3bIKOM MaTEMaTHKHU U




MaTEeMAaTHYECKOM KyIbTYpOi KaK CpeJCTBOM MO3HAHUS MUPA, OBJIaICHUEM HABBIKAMH
HCCJIEIOBATENbCKOM 1eATEIbHOCTH;

6) ¢busmueckoe BocrnuTanue, GopMupoOBaHUE KYIbTYPHI 3I0POBbS U IMOIIMOHAILHOTO
0J1arornoy4rs: TOTOBHOCTBIO PUMEHSTh MATEMAaTUYECKUE 3HAHUSI B MHTEPECax CBOETO 3710POBbs,
BEJICHUS 37I0POBOT0 00pa3a KU3HU (310pOBOE MUTaHHUE, COATaHCUPOBAHHBIN PEXXUM 3aHATHIA U
OTJIbIXa, peryisipHas (Gu3nueckas akTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKa pediieKcum,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

7) PKOJIOTUYECKOE BOCIIUTAHUE: OPUEHTALlMEN Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUN IS
peleHns 3aa4 B 00JIACTH COXPAHHOCTH OKPYXKAOILEH cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLICHKH
UX BO3MOXHBIX ITOCJIEICTBUH JIsl OKPY’KaIOIEH Cpe/ibl, 0CO3HAHUEM TTI00aTbHOI0 XapaKkTepa
IKOJIOTHUYECKUX MPOOIIEM U MyTeH UX PEIICHHUS;

8) amanTanus K U3MEHSIOIUMCS YCIOBHUSIM COLUANBHON U MPUPOIHON CPEIIbI:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHSIX HEOMPEIACICHHOCTH, TIOBBIIIICHUIO YPOBHS

CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS
y IpYTUX JIOJCH, TPHOOpEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIMH U3 OMBITA APYTUX; HEOOXOAUMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHU,
bopMyIUPOBATH UJCH, TTOHSITHS, THIIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIC paHee He
M3BECTHBIX, 0CO3HABATh ACPUIIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOINN KOHTPMEP, KOPPEKTHPOBATH MPUHUMACMBIC PEIICHUS U ICHCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI
YHuBepcanbHbIe MO3HABATENbHbBIE IEHCTBUS 00ecreunBaroT GopMUpoBaHue 6a30BbIX
KOTHUTHBHBIX IIPOIIECCOB 00YJaOUINXCs (OCBOSHHE METOIOB NTO3HAHUS OKPYKAFOIIIEr0 MHpa,
MPUMEHEHHE JIOTHUECKUX, UCCIIeI0BATENbCKUX Onepaluii, yMeHuit pabotats ¢ nHdopmaiuei).
VY obyuaromierocs OyayT chopMUPOBaHBI CIAEAYIONINE 0a30BbIEe JOTHYECKUE IEHCTBUS KaK
YacTh MMO3HABATENBHBIX YHUBEPCATHHBIX YUEOHBIX ACHCTBUIA:

BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIE MIPU3HAKU MATEMAaTHICCKUX O0BEKTOB,
MOHSITUI, OTHOIICHUH MEX]Ty MOHATUSIMU, POPMYTUPOBATH ONPEAETECHUS MOHATUN, yCTaHABINBATD
CYIIECTBEHHBIN TTPU3HAK KIacCH(DUKAITUN, OCHOBAHHUS

11 000011IeHUsI U CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHAIN3a;

BOCIIPUHHUMATH, OPMYITHUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIaTeNbHbIE, EAMHIUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISTH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEYHS B (pakTax,
TAHHBIX, HAOIOICHUSAX U YTBEPKACHUIX, TIPeIaraTh KPUTEPHUH JIJIS BBISABICHUSI 3aKOHOMEPHOCTEN
Y IPOTHBOPEYHIA;

MIPOBOUTH BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJITIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MATEMATUUECKUX YTBEPKIEHUH (MIPSAMBIE U OT IPOTUBHOTO),
MIPOBOJIMTH CAMOCTOSITEIIBHO JIOKAa3aTeIbCTBA MATEMATHICCKUX (PAKTOB, BEICTPAUBATH
apryMeHTallnI0, TPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, IPUMEHSATh METO]] MAaTeMaTHYECKOM
WHIYKIIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh croco0 pemieHus: yaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HAHOOJIee TIOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

VY oOyuarormerocst OyayT copMUpOBaHbI cleayrome 6a30BbIe HCCIEI0BATEIHCKUE
NENCTBUS KaK 4acTh [M03HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBHIA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIUI HHCTPYMEHT MO3HaHUsI, (HOPMYIUPOBATH
BONPOCHI, GPUKCUPYIOLIHE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENBHO YCTaHABINBATh HICKOMOE 1
naHHoe, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOAUTH [0 CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEI0OBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;



CaMOCTOSITENTbHO (hOPMYITMPOBATH 000OIIEHNUS ¥ BBIBOJIBI IO PE3YNIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAHNUS, YIKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD MOJTyUYE€HHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHMIA;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATh MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

VY obyyaromerocs OyayTt chopMUpOBaHbl yMEHUs paboTaTh ¢ MH(MOpMaIel KaK 4acTh
MIO3HABATEJbHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUIL:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auH;

BBIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpATh (OopMy MpencTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH pelIaeMble 3aaun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh UH(OPMALIMU TTO KPUTEPHSIM, MTPEATTIOKEHHBIM UITH
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

YHuBepcanbHble KOMMYHHUKATUBHBIC JEHCTBHS 00ecTieunBaloT chOPMUPOBAHHOCTh
COLIMAJIbHBIX HAaBBIKOB 00YYaOIIUXCSl.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHHS OOIIEHUS KaK 4aCTh KOMMYHUKATHBHBIX
YHUBEpPCAIbHBIX YUEOHBIX JEHCTBUIA:

BOCHPUHUMATH U GOPMYITUPOBATH CYKIACHHSI B COOTBETCTBUHU C YCIOBHUSIMH U LIETSIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS MO X0y PEIICHHUs 3a[]a4l U MOJy4YEHHBIM pPe3yJbTaTaMm;

B X071€ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKAAEMOM TEMBI, IIPOOIIEMBI,
peliaeMoii 3a1a4m, BbICKAa3bIBaTh UJICH, HAIICIICHHBIE Ha TOUCK PEIICHHUS], COTIOCTABISTh CBOU
CYXKICHHUS C CY’KIECHUSIMU JIPYTUX YYaCTHUKOB JAHAora, OOHapyKUBaTh pa3ilyune U CXOJICTBO
NO3ULIKH, B KOPpEKTHOU opme (HOpMyTHUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS;

MIPE/ICTaBIATh PE3YNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIJICHUS € YUETOM 3a]a4 MPE3EHTAIlM1 U OCOOCHHOCTEN
ayJIUTOPUHU.

VY obyuatomierocs 6yayT copMUpOBaHbl YMEHUS COTPYIHHUYECTBA KaK YacTh
KOMMYHHKATHBHBIX YHUBEPCAITBHBIX YUCOHBIX JEHCTBHIA:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATbHON paOOTHI pU
pelIeHnH yueOHbIX MaTEMaTHUYECKUX 3aJ1a4, IPUHUMATh 11€JIb COBMECTHON AESITETbHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThI, pacrpesieNaTh BUAbI paboT, J0roBapruBaThCs,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX YEJTIOBEK;

y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00CyKAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBD» U UHBIE); BBITIOIHATH CBOIO 9acTh paOOTHI M KOOPJAMHUPOBATH CBOU JICHCTBHS C IPYTHMHU
YJIeHaMU KOMaH/Ibl, OLICHUBATh Ka4eCTBO Pe3yJIbTaTa U KaueCTBO CBOETO BKJIaa B OOLIHIA
pe3yNbTaT Mo KpUTEpUsM, ChOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

YHUBepcallbHbIE PETYIATUBHBIE ACHCTBUS 00eceunBaloT (OPMUPOBAHNE CMBICIIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY obyuatomerocst 6yayT cOpMHUPOBAaHBI YMEHUSI CAMOOPTraHU3AIMH KaK 4acTh
PETYISTHBHBIX YHUBEPCAIHHBIX YUEOHBIX JTCHCTBHIA:

BBISIBJISTH MPOOIEMBI JJIs PEIICHUS B )KMU3HEHHBIX U YUCOHBIX CUTYAIIHSIX, OPUEHTHPOBATHCS
B Pa3NIUYHBIX IMOAX0/aX MPUHATHS PeIIeHIH (MHINBUIYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENTLHO COCTABJISITH IJIaH, aJITOPUTM PEIIECHUS 3a7auu (MU €ro 4acTh), BHIOMpATh
C1oco0 pemieHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM MH(OpMAITHH.

VY obyuaromierocs 0yayT chopMHUpPOBaHBl YMEHHUSI CAMOKOHTPOJISI KaK 4acTh
PETYIATUBHBIX YHHUBEPCATbHBIX YIEOHBIX ACHCTBHIA:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa M pe3ysbTaTa PEeeHHs

MaTeMaTHYeCKOM 3aaun, CAMOMOTHBALIUU U PEQIICKCUY;



NpeABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BOBHHUKHYTH IIPU PCIICHHUU 3aa4U, BHOCUTH
KOPPEKTHBBI B IS TEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX ONIHOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIHPHOCTH MTOCTABICHHOMW 1IE]TH U YCIOBHUSIM,
00BACHSITH MPHUYUHBI JOCTUIKCHUSA WJIW HCAOCTUIKCHUS LCJIN, HAXOAUTh OIJ_II/I6Ky, JaBaThb OLUCHKY
nprOOPETEHHOMY OTIBITY.

VY oOyuaromierocst OyayT chopMHUPOBaHO YMEHHE IMOIIMOHAILHOTO HHTEJUICKTA KaK YacTh
PETYJISTHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBHIA:
BBIPpAXKATh SMOLWUHA NP U3YYCHUHU MATCMATUYCCKUX O6B€KTOB n (baKTOB, JaBaThb
HMOIMOHAIBHYIO OIICHKY PEUICHHUS 3aauu.

HNPEIMETHBIE PE3YJIBTATBI
7 KJIIACC
Pacno3naBaTh W3y4YeHHBIE T€OMETpPUUYECKHE (UTYpBI, ONpEAENsATh HMX B3aUMHOE
pacrosiokeHue, n300pakaTh reOMeTpUIecKre (GUryphl, BHIIOIHATh YEPTEKHU 110 YCIOBHIO 3a7aduu.
W3mepsaTh AMHEHHBbIE U YIJOBble BEIWYMHBL. Pemiarh 3a1auyu Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

[IpoBOANUTH NMPUKUAKY U OLEHKY JIMHEHMHBIX M YIVIOBBIX BEJIMYMH MPEAMETOB B peajbHOMN
KU3HH, DPa3MEpPOB NPUPOAHBIX OOBEKTOB. PasnmuuaTh pazMepbl 3THX OOBEKTOB IO MOPSIKY
BEJIMYUHBI.

Crpouth 4epTeKU K FT€OMETPUUECKUM 3a/ladaM.

[Tonb30BaTbCs MpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATh IPU3HAKU U CBOICTBA
pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB TIPH PEIICHUH 33]1a4.

[IpoBOAUTH JTIOTHUECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCcsl TpPU3HAKAMH PABEHCTBA MPSIMOYIOJBHBIX TpPEYIOJBHHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYIOJIBHOIO TPEYrOJbHUKA, B  PELICHHUH
F€OMETPUYECKUX 3a1a4.

OmnpenensaTs MapajuleIbHOCTh MPSAMBIX C TOMOLIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cexymas. Onpenenars NapaieIbHOCTh MPSMBIX C MOMOIIbI0 PAaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemars 3a1aun Ha kieT4aToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOIUTh 4YHCIOBbIE W OyKBEHHbIC 3HAYEHUs YIJIOB B
F€OMETPUYECKHX 337a4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYI'OJBHHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUHU JBYX NapajjieNIbHBIX MPSMbIX ceKyllei. PemaTs
IIPaKTUYECKHE 3a7]a4H HA HaXO0KJICHUE YTIIOB.

Bnagers mnonsTHEM «reoMeTpuueckoe MecTo Touek» (manee - I'MT). Omnpenensats
OMCCEKTPHUCY yIJia M CePEeIMHHBINA NMEePHEHANKYIAp K oTpe3ky kak ' MT. Tlonb3oBaThcs MoHATHEM
I'MT npu nokasarenbcTBe F€OMETPUUECKUX YTBEPXKACHUM U IIPU PEILICHUH 3a1a4.

@opMynHMpoOBaTh OINPEACIICHHUS OKPYKHOCTH M Kpyra, XOpAbl M JIHaMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. YMETh JOKA3bIBaTh U IPUMEHATH 3TH CBOMCTBA IIPU PELICHUU
3a/ay.

Biagers moHATHEM OIMCAaHHOM OKOJIO TPEYrOJbHHMKA OKPYKHOCTH, YMEThb HAaXOIUTh €&
neHTp. JlokasplBaThb M HCIOJIb30BaTh (DaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHUKa
[IEPECEKAIOTC B OJHOM TOYKE, M O TOM, 4YTO CEPEIMHHBIC IEPHEHIUKYISAPBl K CTOPOHAM
TPEYTOJIbHUKA ITEPECEKAOTCS B OJTHON TOUKE.

Brnagers noHATHEM  KacaTeIbHOM K  OKPYXKHOCTH, IIOJB30BAaTbCs TEOPEMOU O
NEPIEHANKYJISIPHOCTH KacaTelbHOM M pajuyca, NMPOBEIEHHOIO K TOYKe KacaHWs. JlOKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OAHOU TOYKH, U IPUMEHATH 3TO
B PEIICHUHU T€OMETPUYECKUX 3a1a4.

Jloka3plBaTh M IPUMEHATH IPOCTEHINNE T€OMETPUYECKHUE HEPABEHCTBA, IOHMMATh HX
MPAKTUYECKUI CMBICI.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IIOMOILBIO LIUPKYJIS U JIUHEHKH.



Pewams 3a0auu na dsudicenue 06veKkmos.

8 KVIACC

Pacrnio3HaBaTh OCHOBHBIE BH[Ibl YETBHIPEXYIOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA UX
CBOMCTBAMM IIPM DCIICHUM TIEOMETPUYECKHX 3anad. Pasznuyare IpuU3HaKM M CBOMCTBA
napauesnorpaMma, pom0a u npsMOYroJIbHUKA, JOKa3bIBaTh MX U YBEPEHHO IIPUMEHSATH IIPU PELLICHUN
reOMETPUYECKUX 3a/1aU.

Hcnonb30BaTh CBOWCTBA TOYKM IIE€PECEUEHHUs] MEJUaH TPEyrojbHUKa (LIEHTpa Macc) B
pelLIeHnH 3ajay.

Brnaners noHaTueM cpeqHel JIMHUY TPEeyrojabHUKA U TPANleLUH, IPUMEHSTh UX CBOMCTBA IIPH
pEeLICHUH reOMeTpUYecKHX 3a1ad. VMcronap3oBatk Teopemy Paiieca U TeOpeMy 0 IpOINOPLHUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PELICHUs IPAaKTUYECKUX 3a/1ay.

Pacrnio3HaBaTh LEHTpaIbHO-CUMMETPUYHBIE (UTYpHl M HCIOJIB30BATH HMX CBOMCTBAa NpPHU
peLIeHUH 3ajay.

BrnaneTs moHATUSME TIOJ00HS TPEYTOIBHUKOB, KO3 PHIreHTa oJ00HsI, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYroJIbHUKOB. MIMeTh mpeicraBieHue o MpeodpazoBaHUM MMO100UsS U O
nogo0HbIX ¢urypax. Ilonp3oBarbesi mNpU3HAKaAMH TOJOOUS TPEYrOJBHUKOB IIPH PELICHUU
reoMeTpuYecKux 3aaad. Jloka3plBaTh W NPUMEHSATh OTHOLIEHUS IPONOPIHMOHAIBHOCTU B
NPSMOYTOJIBHBIX TPEYrojdbHHUKaX. [[pUMEHsATh mogo01e B MPaKTHYECKUX 3aadax.

BeiBoguTh M ucHoib3oBaTh npocredmme (opMyibl IS IUIOIIAAM TPEYTOJIbHUKA,
napajienorpaMMa, pom0a W Tpamenu. BBUUCIATH (pa3inUYHBIME  CIIOCOOAMH)  ILIOMIATh
TPEYroJbHUKA U IUIOIAAN MHOTOYTOJIbHBIX (DUTYp (IOIB3YACh, IJIe HEOOX0IMMO, KaJIbKYISATOPOM).
3HaTh OTHOUICHWE IUIOUIAJICH MOJOOHBIX (UTYyp M MPHUMEHSATHh MpH pemeHud 3amad. [IpuMeHsTh
MOJy4eHHbIE YMEHUS B IPAKTHUUECKUX 3ajayax.

[Tonmp3oBatbest Teopemoit [Tudaropa asst pemeHns reOMEeTPUIECKUX U MPAKTUIECKUX 3ajad.
CtpouTh MaTeMaTHUYECKYIO MOJIENIb B IPAKTUYECKUX 33JauaX, CaMOCTOSITEIbHO MTPOBOIUTH YEPTEK
¥ HaXOJUTh COOTBETCTBYIOIIUE [UTUHBI.

Brnaners moHsATHEM BIMCAHHOTO U LEHTPAJILHOTO YTJIa, YIJla MEXIY KacaTeIbHOU U XOpAOH,
ONMCAaHHOH W BIHMCAHHOW OKPY)XHOCTH TPEYTOJbHUKA M YETBIPEXYTOJIbHUKA, MPUMEHSITh WX
CBOWCTBA NPH pEIICHUH 3aj1au.

[TpuMeHsTH OTyYEeHHBIC 3HAHHUS HA TIPAKTHKE - CTPOUTHh MaTeMaTHUECKUE MOJIENN JUTS 3a7a4
peasbHOM JKM3HH M TPOBOJAUTH COOTBETCTBYIOLIME BBIUMCIEHUS C MPUMEHEHHEM IOJ00Hs U
TPUTOHOMETPHUH (IOJIB3YACH, TJIe HEOOXOAUMO, KaNbKYyISTOpOM). Pewams 3adauu na Osudcenue
00beKmos.

9 KVIACC

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMM OCTPHIX YIJIOB, YMETh HAaXOAWUTh C UX IOMOIIBIO
pa3juyHble  3JEMEHTHl  HPSIMOYTOJIBHOTO  TPEYTroJbHMKA  («pelleHHe  MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxomuTh (C MOMOIIBIO KaNbKyIATOpA) AJUHBI U YIJIBI JUIS HETaOIMYHBIX
3HAYCHUM.

ITonmp3oBatbes (opMyaamMHu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJIECTBOM
JUISL HAXOXKIEHUSI COOTHOLIEHUIN MEXI1Y TPUTOHOMETPUYECKUMU BETUYMHAMM.

JIoKa3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATH UX JUIS HAXOXKICHUs
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHHE TPEYTOJIbHUKOBY), IPU PEIIEHUH T€OMETPHUECKHUX
3aaa4. [IpuMeHATh ony4YeHHble 3HAaHUS [IPU PELICHUN ITPAKTUYECKHUX 3a/1a4.

[IpyMeHATh TPUTOHOMETPHUIO B 3aladaX Ha HAXOXACHHE IUIOLIANH, BBIBOAWTH U BIAJCTh
TPUTOHOMETPUUYECKUMH (OpMyJIaMU Uil IUIOMIAJM TPEYrojbHMKA, MapajuielorpaMma, pomoa,
Tpanenuy, BBIBOAUTh U NPUMEHATh (opmyny I'epoHa u Qopmyny A Miomagd BbITYKIOTO
YETBIPEXYTOJILHUKA.

HmeTp nipeacTaBiieHuEe O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsX.

Hcnons3oBats Teopemsl UeBbl 1 MeHenas Ipu peleHnu 3a1ay.



Hcnonb30BaTh TeOpEeMbl O BIUCAHHBIX YIIaX, yriiax MEXAy XopAamu (CeKYIIMMH) U YTIie
MEXy KacaTeJIbHON W XOPJOH MpHU pEelIeHUU reoMeTpuuecKuX 3anad. Jloka3biBaTh M MPUMEHSTH
TEOPEMBbI O TIPOU3BEICHUU OTPE3KOB XOPA, O MPOM3BEICHHH OTPE3KOB CEKYIIMX, O KBaJpaTe
KacaTeJIbHOM.

Bnagers moHATHEM KOOpAWHAT Ha IUIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPsSMOM Ha
IJIOCKOCTH. BnaneTs MOHATHSAMH yrioBoro ko3(¢uimeHTa u CBOOOJHOIO 4jieHa, MMOHUMATh HX
TEOMETPHYECKUN CMBICH U CBSI3b YIIIOBOTO Kod(uImeHTa ¢ Bo3pacTaHueM U YObIBaHUEM JIMHEHHOM
byHKIMH. YMETh pemaTh METOJAOM KOOpJIWHAT 3ajlayd, CBS3aHHBIC C NapaICIbHOCTHIO U
MEPICHIUKYISIPHOCTHIO MPSMBIX, TIEPECEUCHUEM MPSIMBIX, HAXOXKICHUEM TOUYEK MePeCeUCHUSI.

BriBomuThs W BIaACTh ypaBHEHHEM OKPYKHOCTH. Vcmonb30BaTh METOA KOOPAWHAT ISt
HAXO0XJICHUS MIEPECCUCHHUI OKPYKHOCTEH U MPsMBIX. Bianers hopMynaMu pacCTOSIHHS OT TOYKH JI0
psIMOM, TUTOMIAAM TapajuleiorpaMMa B KOOpPJIHWHATaX, MMETh IMOHATHE 00 OpPUEHTHPOBAHHOM
wionaan. Iloap30BaThCS METOJOM KOOPJAHMHAT HAa IIOCKOCTH, NMPUMEHSTh €ro IMPH PEIICHUU
FEOMETPUYECKMX M TPaKTUYECKHX 3amad. I[IpuMeHSATh METOJ KOOpAMHAT B TMPAKTHKO-
OpPUEHTUPOBAHHBIX TEOMETPUICCKUX 3a/1a4ax.

Brnanets moHsTHEM BeKTOpa. YMETh CKJIAbIBATh U BEIYUTATH BEKTOPHI, YMHOXKATh HA YHUCIIO,
BJIQJICTh  TPaBWJIAMU  TPEYroJbHUKA ©  TapajuiejorpaMva. BrmaneTs  MpakTHUYECKUMU
WHTEPIPETAMAMHA BEKTOPOB. YBEPEHHO IIOJIb30BaThCA KOOPJAMHATAMH BEKTOpa. Brianers
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nwmets mpexncraBnenue o 0Oasuce (Ha MmiIockocTu). PackinaapiBaTh BEKTOpPHI MO 0Oas3ucy.
PackiiagpiBaTh BEKTOPHI CHIT C MTOMOIIBIO MMPOCIUPOBAHUS U TPUTOHOMETPHUECKUX COOTHOIICHHIA.
[TpyMeHsTh MoNydYeHHbIE 3HAHUSI B MPOCTEUIINX (PU3MUECKUX 3a/1a4ax.

Brnagers moHATHEM CKaSIPHOTO TMPOM3BEICHHUS BEKTOPOB, MIOHUMATh €r0 T€OMETPHUYSCKUN
CMBICI ¥ YBEPEHHO IIOJIb30BATbCS €r0 BBIPAKEHHUEM B JIEKApTOBBIX KOOpJMHATaX. 3HATH
JTUCTPUOYTUBHOCTh CKAJSIPHOTO TPOW3BENCHUS W €ro CBsI3b C MpoerupoBaHueM. [IpuMeHSTh
CKaJsipHOE TMPOU3BEACHHE BEKTOPOB MJSl HAXOXKICHHS JUIMH M YIJOB. Pemiate reomeTpuyeckue
3aJ1a49¥ ¢ TMTOMOIIBIO CKAJISIPHOTO IPOU3BeIeHUs. VICIonbh30BaTh CKAISIPHOE TTPOU3BEICHUE BEKTOPOB
B areOpandeckux U GU3NYECKUX 3a/1a4ax.

Brnagers MOHATHUSMU TPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPYXKHOCTHU U paJuaHHON MepbI yIiia, BBIYUCIATH TUIOMIAlb Kpyra u ero yacreil. [loHnMates cMbich
guciia K. [I[puUMeHSTh MOTy4eHHbIC YMEHHUS ITPU PEIICHUHT MTPAKTUICCKUX 33/1a4. 3HATh HCTOPUICCKHEC
CBeZIeHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

WmeTs npeictaBieHne o mpeoOpa3oBaHUH IIOCKOCTH, O ABMKCHUSIX. HaXoauTh OCH, IICHTPHI
CUMMETpUU (QUTyp, LEHTPHl MOBOPOTA, HAXOIUTh KOMIIO3UIIMU MPOCTEHIINX MpeoOpa3oBaHMIA.
[TpuMeHSITh IBMKEHHUS TIOCKOCTH TIPH PEIICHUH T€OMETPUICCKUX 3a]1ad.

[TpuMeHsITh OMy4YeHHBIC 3HAHUS HAa TIPAKTUKE - CTPOUTH MAaTEeMAaTUYECKUE MOICTH JTsI 3a/1a4
peaTbHOM JKM3HM W TPOBOJWTH COOTBETCTBYIONINE BBIYUCIICHUS C TPUMEHEHHWEM TOJI00WS W
TPUTOHOMETPHUECKUX PYHKIHH (TTOJIB3YACh, TJe HEOOXOANMO, KATbKYISITOPOM).

Pewamu 3a0auu na 0susicenue 06vekmos.
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