MHHOBALIMOHHBIM LIEHTP OBPA30BAHUS «BYH/IEP»

Ipunoscenue Ne 36

k Obpa3oBaresbHOM IporpaMme

s i «CWJIA 3HAHUM»

PABOYAS MPOTPAMMA

y4ebHoro npeavera «Marematuka» (I'eomerpus)

Juist obyuarommxes 7-9 xKimaccos



HOSICHUTEJIBHAS 3AITUCKA

['eomMeTpuss xak OJMH W3 OCHOBHBIX Pa3lieNioB IUKOJIBHOM MaTeMaTHKH,
UMCIOLIMN CBOEH IeNIbl0 06ecrneunTs M3yYEHHE CBOMCTB M pa3Mepos QuIyp, ux
OTHOLIEHMH W  B3aUMHOE  pacloNIOXKeHHUe, ONMPAeTCsl Ha  JIOTUYECKYIO,
JIOKA3ATCIBHYIO JIMHMIO. L[eHHOCTh M3YyUYeHHsS IeOMETPHH Ha YPOBHE OCHOBHOIO
o01ero 06pa3oBaHus 3aK/I0YAETCS B TOM, YTO O0y4arOIMHCs yYUTCS TPOBOIUTD
AOKa3aTeIILHbIC PACCYKACHHUA, CTPOUTD JIOTHIECKHE YMO3aKIIOUeHHUS, JOKA3bIBATD
UCTHHHBIC YTBEPKACHUS W CTPOMTH KOHTPIPHMEDHI K JIOXKHBIM, IPOBOJUTE
PacCyXICHHA  «OT TPOTHBHOIO», OTJIMYaTh CBOMCTBA OT NIPU3HAKOB,
(hOpMyTHPOBATE OGPATHBIE YTBEPI /ICHUS.

BTopoit uesnblo u3ydeHus reomeTpum SBISETCS HCIIONB30BAHME eé Kak
MHCTPYMEHTA IpH PEIICHUM KaK MaTeMaTHYeCKHX, TaK M IIPAKTHYECKHX 3ajad,
BCTpCHAIOUMXCA B peallbHOH ku3HH. OOydalommiicss JIOMKeH Hay4yuThes
ONPEARJIMTE T€OMETPHYECKYI0 (DUIYpY, ONMUCATh CIOBAMH NAHHBII 9EePTEK HIIH
PHCYHOK, HaHTH IIJIOLIa/lb 36METBHOIO y4acTKa, PaCCUMTATS HEOOXOIUMYIO JJTHHY
OIITOBOJIOKOHHOTO Kabeliss uiM TpeGyeMmble pa3Mephl rapaxa TS aBTOMOGHIIS.
ITOMY COOTBETCTBYET BTOPAsi, BHIYHUCIIUTENbHAS THHUS B U3yYEHHUH I'€OMETPHH.
IIpn pelennn 3ajau mpakrudeckoro xapakrepa O0y4alOMmMNCs YYUTCS CTPOUTE
MATCMaTHYECKUe  MOJCIN  pEalbHBIX JKU3HEHHBIX CHTYaUuil, IIPOBOLHUTS
BBITHCIICHHS ¥ OLIEHUBATh a/IeKBATHOCTD ITOJIYyYE€HHOIO pe3yJIbTaTa.

Kpaitne BaxHO momuépkuBath CBsi3M FeOMETPHH ¢ JPYTHMH y4eGHBIMU
NpEAMETaMH, MOTHBHUPOBATh MUCIIOJIB30BATh OIPE/IETICHNSA FEOMETPUYECKHX uryp
W NOHATHH, NEMOHCTPHPOBATh IPUMEHEHHE IIONyYeHHBIX YMEHUI B GH3UKe U
TEXHMKE. OJTH CBA3M HauOoiee sPKO BHAHEI B  TeMax «BekTopr»,
«Tpuronomerpryeckue cooTHomeHus», «MeTox koopauHaty U «Teopema
I Iuaropay.

YueOnpiii kypc «['eomerpusi» BKIIOYaeT CIEAYIOIINE OCHOBHBIC pa3JECbl
comepxanusi: «l'eomeTpuyeckne GuUrypsl H  HX CBOHCTBa», «M3mepenue
FCOMETPHHIECKUX  BEIMYHHY», «/IeKapTOBBI ~KOODIAMHATHI HA  ILIOCKOCTH,
«BekTops», «JIBHKEHHS TITIOCKOCTHY, «IIpeoOpazoBanus mogo6usy.

Ha usyuenne yuebnoro kypca «I'eomerpus» orBogures 204 yaca: B 7 KJlacce
— 68 gacos (2 yaca B HeJlem0), B 8 Kiacce — 68 4acos (2 9aca B Hezemo), B 9 kiacce
— 68 yacoB (2 yaca B HeeIO).



COAEPKAHHUE OBYYEHMUWS

7 KJIACC

HauansHble MOHSTHS reoMeTpun. Touka, IpsiMast, OTPe30K, JIyd. Yroil. Bumsl
yrioB. BeprukaibHble M CMeXHble yribl. buccektpuca yria. JlomaHas,
MHOrOyToJsHUK. [TapaniensHocTs i MEPIeHIUKYTSIPHOCTD IPSIMBIX.

Cummerpuusble Gurypsi. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. I IpuMepr!
CUMMETPHHU B OKPY KaroleM MHUpE.

OCHOBHbIE TIOCTPOEHHs C IIOMOIIBIO LMPKYJs U JHUHEHKH. TpeyronbHUK.
BricoTa, MeMana, OUcCceKTpuca, MX CBOMCTBA.

PaBHOOe/peHHBIM ¥  PaBHOCTOPOHHMH  TpeyroipbHukd. HepaBeHCTBO
TPEyTroJbHUKA.

CBoiicTBa M DpU3HAKM pPaBHOOENPEHHOro TpeyrojbHHUKa. IlpH3HaKu
paBeHCTBa TPEyTroJLHUKOB.

CpoiicTBa U IPU3HAKK NapaIelbHEIX NpsAMbIX. CyMMa yIiioB TpeyTrobHHUKA.
BHelliHue yribl TpeyrojibHHKa. i

[IpsimoyronbHbIi  TpeyronbHUK. CBOWCTBO MeIMaHbl HPAMOYTOJBHOIO
TpeyroJbHUKA, IPOBEEHHOH K runoTeHyse. [ IpiusHaky paBeHCTBa PAMOYTOIBHBIX
TpeyroibHUKOB. [IpIMOYTOIbHEIH TPEyTOIbHUK ¢ yriiom B 30°.

HepaBeHcTBa B I€OMETPHHM: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOH, TeopeMa O OomiblueM yrie U OoJplIed CTOPOHE TPEyrojbHHKA.
[leprnieHaAuKYJIsip U HAKIIOHHAS.

['eoMeTpHdyeckoe MecTo TO4eK. buccekTpuca yrina ©  CepeauHHbBIA
MEPIEHIUKY ISP K OTPE3Ky KaK NreOMETPUIECKHIEe MeCTa TOUeK.

OKpy’KHOCTH ¥ Kpyr, XopJa H JHaMeTp, HMX CBoWcrsa. BsaumHoe
pacIioyioskeHHe OKPY)KHOCTH M IpsiMoM. KacarenpHas U ceKyllasg K OKPYKHOCTH.
OKpy)KHOCTh, BIHCaHHas B yroji. BrucaHHas W ONUCAHHAs OKPYKHOCTH
TpEeyTroJbHUKA.

8 KJIACC

YerslpéxyronpHuku. [lapasienorpaMm, ero nNpu3Haky U cBoicTsa. JacTHbIe
cyuau MapasuleliorpaMMoB (IPSAMOYTOJIbHUMK, poM0, KBajapar), WX NPHU3HAKU H
cBoiictBa. Tpameuwsi, paBHOOOKas Tparenus, e€ CBOMCTBA M IPU3HAKH.
[TpsiMmoyroJibHast TpaneLus.

Meros yaBoeHusi Meauansl. LleHTpanbhas cummerpus. Teopema @aneca u
TeopeMa 0 MPOIOPIMOHAIBHBIX OTPe3Kax.

Cpe/Hue JIMHAM TPEYToJIbHUKA U Tpaneluu. LleHTp Mace TpeyroibHHKa.

[Tomobue TpeyronbHUKOB, Ko3(¢uuueHT moxobus. IlpusHaku MoxOOHs
TpeyroJibHUKOB. [IpuMenenue o001 Ipy pelIeHUH IPaKTHICCKHX 3a/1a4.



CpoiicTBa Iuiomaaeilt reoMmerpudeckux ¢uryp. QopMynbl Juis TUIOIIATHA
TpeyroJbHUKa, Napaiienorpamma, pomba u Tpanenun. OTHOLIEHHE TUIOIIANEH
noJ00HBIX QUryp.

BeIducieHne wiom@anei TpeyroJlbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYaTOH
Oymare. :

Teopema IIudaropa. ITpumenenme Tteopemsl Iludaropa mnpu pemeHuH
MPaKTUYEeCKHX 3a/1a4.

CuHYyC, KOCHHYC, TAHI€HC OCTPOro yrja MpsAMOYTOJbHOIO TPEyrojbHHUKA.
OCHOBHOE TPHIOHOMETPHUYECKOE TOXKAECTBO. TpPHroOHOMETpUYECKHE (YHKIMH
yrioB B 30, 45 u 60°.

BricaHHble U IIEHTPaIbHBIE YIIIBL, YTOJI MEeXIy KacaTeIbHOH U XOpa0oi. YTkl
MEX/y XOpJaMM M CeKyIIMMH. BIucaHHble M ONMCAHHBIE YETHIPEXYTOJBHHKH.
B3auMmHOe pacrosiokeHue AByX okpyxHocTeil. Kacanme oxpyxnocred. OOuime
KacaTeJbHbIe K JIBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, KocuHyc, TtaHrenc yrimoB or 0 gmo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOKAECTBO. POpMYIIbl IPUBEICHHS.

Pelenve TpeyrojibHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCoB. Pelenue
PaKTUYECKHX 3a]a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpaszoBanue nmoaobus. I1o061e cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NPOU3BEACHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BE/ICHUH
OTPE3KOB CeKyUINX, TeOpeMa 0 KBaJpaTe KacaTeIbHOM.

Bekrop, JmiHa  (MOIyJb)  BEKTOpa,  COHANpAaBIEHHBIE  BEKTOPBI,
IPOTHBOIIONIOJKHO HAMPaBIeHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIllepallii Haja BekTopamHu. Pa3zjoxkeHHe BekTopa MO JIBYM
HeKoJIMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CkajspHOe NPOHM3BEIEHHUE
BEKTOPOB, IPUMEHEHHE [IJIs HaXO0XKACHHS JUIMH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHHUS IIPAMON U OKPYKHOCTH B
KOOpJIMHATaX, NepecevyeHrne OKPYKHOCTeH M NpAMBIX. METOJI KOOpAWHAT MU €ro
IPUMEHEHHE.

[TpaBuibHbIe MHOTOYroIbHUKHK. JIHa oKpyKHOCTH. [ pajycHas u paguanHas
Mepa yrja, BBIUHCIEHUE [UIMH JIyI' OKpyKHocreil. Ilmomane kxpyra, cekropa,
CEerMEeHTa.

JIBMKeHHS TUIOCKOCTH W BHYTPEHHHME CHUMMETpUM (uUryp (2JIeMEHTapHbIE
npezacrasienus). [TapannensHsiii nepenoc. [losopor.



INIAHUPYEMBIE  PE3VYJIbTATbI OCBOEHHSA ITPOI'PAMMBI
YYHEBHOI'O KYPCA «'EOMETPHUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

JUYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTATBI OCBOEGHUS MPOTPaMMEl  y4eOHOro Kypca
«"eomeTpus» XapaKTepHU3yrOTCS:

1) naTpHoTHYeCcKOE BOCIHTAHME:

IPOSBIIECHHEM HMHTEpeca K IPOUUIOMY M HACTOSIIEMY POCCHHCKOM
MaTeMaTHKK, IE€HHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHHMSM  POCCHMCKHX
MaTEeMaTHKOB M POCCHHCKONM MaTeMaTHYeCKOW IIKOJBI, K HMCIOIL30BAHUIO ITHX
JOCTHKEHUH B IPYTHUX HAyKaX U NPHKIAJHBIX chepax;

2) rpakIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCNIUTAHHE:

POTOBHOCTBIO K BBIIIOJTHEHHIO 005S3aHHOCTEH Ipa){IaHWHA U pealnu3aliy ero
npas, IpeACTaBJIeHMEM O MaTeMaTHMYeCKHMX OCHOBaX (YHKUHMOHMPOBAHHUS
Pa3IMYHBIX CTPYKTYD, ABJICHHH, IPOILELyp I'paxIaHCKOro odiiecTa (Halpumep,
BBIOOPEI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO THYECKUX MPOOJieM, CBA3aHHbIX
C INPaKTHYECKUM IIPUMEHEHHMEM JIOCTH)KeHMH HayKH, OCO3HAHMEM Ba)KHOCTH
MOpaIbHO-9THYECKUX IIPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTUe B peUIeHUH TIPaKTHUYECKHX 3ajad
MaTEeMaTUYeCKOH HalpaBJeHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEeMaTHYECKOIo
00pa3oBaHMsl Ha INPOTSIKEHUM BCEH KU3HH [UIA YCHEIIHOHW NMpodheccHOHANbHOM
JIEATEIbHOCTH M pPa3BHUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BEIOOPOM H
IIOCTPOEHHEM UHIUBHUILYaIbHON TpaeKTOpUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) scTeTHYecKOe BOCIIHTAHUE!

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHATHIO
MaTeMaTHYEeCKHUX OOBEKTOB, 3aja4, pPelIeHWH, pacCyXJIeHHH, YMEHHIO BHIETb
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B HCKYCCTRE,

S) HeHHOCTH HAYYHOI'O MO3HAHHUSA:

OpHEHTAallHe B JEATEJbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
Npe/CTaBIeHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI 4eIOBEKA, IPUPOIBI K
oOulecTBa, MOHMMAHMEM MaTeMaTHYeCKOM HayKH Kak cdepbl YeloBeYecKoil
A€ATEIbHOCTH, 3TaloB €€ pasBUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LIMBHIN3AIIUH,
OBJIa/ICHAEM SI3BIKOM MaT€MaTHKHM M MaTeMaTH4eCKOH KyJbTYpPOH KakK CpeICTBOM

MMO3HAaHUs MHpa, OBJIAJCHUEM IPOCTEHIIMMU HABBIKAMHM HKCCJIEI0BaTEIbCKOMN
JeATEIbHOCTH, )



6) ¢uznyeckoe BocnuTaHHe, (QOPMHUPOBAHHE KYJBLTYPHI 310POBLA H
IMOIMOHAABHOIO 0JIATONOJYYHS

FOTOBHOCTBIO IIPUMEHSAThL MAT€MaTHYECKHe 3HaHUsS B MHTEpecax CBOEro
30POBBS,  BEJIEHHS  370pOoBOro  obpaza Ku3HM  (30pOBOE  IHMTaHHE,
cOanaHCHpOBaHHBI peXMM 3aHATHH W OTAbIXa, peryispHas (U3MYECKas
aKTMBHOCTB ), C(HOPMHUPOBAHHOCTBIO HABBIKA pe)IeKCHY, IPU3HAHUEM CBOETO IIPaBa
Ha OIIMOKY M TaKoro e Ipasa JAPyroro 4yejoBeKa;

7) 3K0JI0TrHYeCKOe BOCIIUTAHHE:

OpUEHTallMel Ha IPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM /IS PELIeHUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPY’KAIOLIeH Cpelbl, IUIaHUPOBAHUS [TOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX ITOCJICACTBHH ISl OKpYXKalollel cpe/ibl, OCO3HAHUEM II00aJIEHOI0
XapakTepa 9KOJIOrHYeCKUX NpodiieM U MyTel UxX pelleHus,

8) ajanTauMs K M3MEHSIIOIMMCH YCJIOBHSM COLHAJIBLHOW M NPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHUSAX HEONPEAETIEHHOCTH, IOBBIIIEHHUIO
YPOBHA CBOE€H KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO AeSTeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBhCA y APYTHX JIOAeH, nmpuoOpeTaTh B COBMECTHOMH ESTEIBHOCTH
HOBBIE 3HaHMS, HABBIKH U KOMIIETEHIIMN U3 OIBITA NPYTHX;

HeOOXOAMMOCTEIO B (OPMHpPOBAaHMHM HOBBIX 3HAHHUH, B TOM YHCIe
(GopMyIHMpOBaThH HJEH, IOHATHS, IUIIOTE3bI 00 00BEKTaX U ABJIEHUAX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JAeDUIUTHEI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, IIIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYallMi0O KaK BBbI30B, TPeOYIOIIMHA KOHTpPMEpP, KOPpPEKTHPOBATH
NpUHUMAeMble pelleHHs W JeHcTBHs, (GOpMyIMpOBaTh M OLEHHBATH PUCKH U
0CJIeICTBUSL, GOPMHUPOBATH OITBIT.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIC YHuBepcaJibHbI¢ yqeﬁuble JAeHCTBUS

ba3oBble lornyeckune JeiicTBUA:

e BBIABIATH M XapaKTepU30BaTh CYyIIeCTBeHHBbIE NMPU3HAKH MATEMaTHYECKUX
O0OBEKTOB, IOHATHH, OTHOILEHMH MEXKIy MOHATHAMH, (OPMYJIUPOBATH
ONpe/ie/IeHUs]  MOHATHH,  yCTAHaBIMBATh  CYUIECTBEHHBIH  IpPU3HAK
Kiaccu(UKALMU, OCHOBAaHMS JUIsi OGOOIICHMSI W CpaBHEHMS, KPHUTEPHH
IIPOBOAMMOTO aHaJIH3a;

* BOCIPHHMMATh, (OPMYJIMpOBaTh U  PeoOpa3oBBIBATL  CYKACHHUS:
YTBepAUTENIbHbIE M OTPULATENIbHbIE, eJIMHUYHBIC, YacTHble M o00ue,
YCIIOBHBIE;



BBISIBIISITH ~ MaTeMaTH4YeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurs B (akrax, JaHHBIX, HAOJIOJEHUSIX U YTBEPKICHMIAX,
Npe/IaraTh KpUTEPHH JUIsl BBISIBIICHHS 3AKOHOMEPHOCTEH U [IPOTHBOPEUMH;
JeNaTh BBIBOJABI C HCIOJL30BaHHEM 3aKOHOB JIOIMKH, JETYKTHBHBIX H
WH/YKTHBHBIX YMO3aK/IIOUEeHHH, yMO3AKIIFOUEHHUH 110 aHAJIOTUH;

pa3bupaTh JOKA3aTe/bCTBA MATEMAaTHYECKHX YTBEPXKICHHH (TpsMble U OT
IIPOTUBHOI'0), TPOBOAUTH CAMOCTOSTENBHO HECIOXHBIE JOKa3aTe/lbCTBa
MaTeMaTu4yeckux (aKToB, BHICTpauBaTh apryMEHTAldio, IPUBOIUTH
IIPUMEpPBI U KOHTPIIPUMEPEI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHU;
BBIOMpaTh crocob pemrexus ydeOHOM 3azaud (CpaBHHBAThH HECKOJIBKO
BAPUAHTOB pelleHusi, BbIOMpaTh HauOolee TMOAXOASIMA € Y4ETOM
CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ IbCKie JeiicTBHS:

UCIIONB30BATh BOMPOCHI KaK HCCIIEAOBATENBCKUNA HHCTPYMEHT TO3HAHUS,
QOpMyYJIMpOBaTE BOIMPOCH], (GHUKCHPYIOILIMe MPOTHBOpeuue, Mpodiemy,
CaMOCTOSITEIbHO YCTaHAB/IMBaTh HCKOMOE M JaHHOe, (OpMHUpPOBAThH
IUIIOTE3Y, AprYMEHTHPOBATh CBOIO ITO3UIMIO, MHEHHE;

IIPOBOJMTH [0 CAMOCTOSTEIBHO COCTABIEHHOMY IUIaHy HECIIOXKHBIN
5KCIIEPHMEHT, HeGOIIbIIOe MCCIe0BaHMe 110 YCTaHOBICHHIO 0COOEHHOCTEH
MaTeMaTHIecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MK Ly COOOH;
CaMOCTOSATENEHO (HOpMYJIMPOBaTh 0000IEHUsT U BBIBOJBI 110 pe3yJibTaTaM
NpOBEAEHHOr0 HaOIIOAEHUs, MCCIIEN0BaHKs, OLEHHBAaTh ITOCTOBEPHOCTH
[10JTy4EeHHBIX Pe3yJIbTaTOB, BEIBOJOB H 00001EHHH;

[IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKXKe BBIABUIaTh
IPEITOIONKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmei:

BBISIBJISITE HeOJOCTATOYHOCTE U U30BITOYHOCTD HH(bOpMaI_II/II/I, JAaHHBIX,
HeO0OXOIUMBIX IS PEeLICHUs 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH()OPMAIIHIO PA3IHYHBIX BUIOB ¥ HOPM IIPEACTABIICHNUS,

BEIOMpaTE (OpMy IIpe]CTaBleHHs HMHQOpPMalUuK H WUIIOCTPUPOBATh
pelllaeMble 3a7a4d CXeMaMH, JuarpaMMaMH, HHOH rpaQukod u uX
KOMOMHAIIUSMH;

OLICHUBATH HAJAEKHOCTL HMHOOpPMALMH 110 KPUTEPUSM, MPEUIOKEHHBIM
yUHTEleM HIH cOpPMYITHPOBAHHBIM CAMOCTOSATEILHO.

KoMmyHHKATHBHbIE YHUBepca/IbHbIe yueOHbIe 1elCTBUA:

BOCIIpHHUMATL H (I)OpMy.TIPIpOBa’I‘B CYXAC€HHUS B COOTBETCTBHH C YCIIOBHAMHU
U [eJIsIMH 06U_I,€HHH, SICHO, TOYHO, 'PaMOTHO BbIPpaXXaThb CBOK TOYKY 3PCHUA



B YCTHBIX M IIUCBMEHHBIX TEKCTaX, AaBaTh IOSCHEHUS IO XOAY pPELIeHUS
3a71a4H, KOMMEHTHPOBATE I10JyYE€HHBIH Pe3yJIbTaT;

B X0/le 00CYIK/IeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
poOeMBbl, perraeMoi 3aJadu, BbICKA3bIBaTh MU, HAlCJIEHHBIE Ha IOMCK
peLIeH s, COITOCTABIISATE CBOM CYIKIEHUSA C CYIKIEHUAMHU PYTUX YIaCTHHKOB
auanora, oOHapyXuBaTh pa3zjIU4yMe M CXOJCTBO ITO3MIIMH, B KOPPEKTHOM
bopme GopmyIHpoBaTh pa3HOIIACHS, CBOM BO3PaKEHUS;

NIPECTABISATE PE3yJIbTAThl pellleH s 3a/1a41, IKCIIEPUMEHTA, UCCIIeJOBaHMs,
IIPOEKTa, CAaMOCTOSITEIbHO BHIOMpPATh GOpPMAT BBICTYIUICHHUS C YUETOM 3aj1a4
Ipe3eHTallMl U 0OCOOSHHOCTE! ay IUTOPUH;

TIOHMMATh M UCIOJB30BaTh PEUMYIECTBAa KOMaHIHOW ¥ MHAUBHIYaIbHOM
paboTHI IIPU pellleHuH y4eOHBIX MaTeMaTHYECKUX 3a1ay;

MPUHHAMATD 1€JIb COBMECTHOM MeATENbHOCTH, IUIAHUPOBATh OPraHU3alIMIO
COBMECTHOH paloTBl, pacrpeaeisTs BUAsl padoT, AOroBapUBaThCS,
00CyXk/1aTh MPOLECC U pe3y/ibTaT padoThl, 00001aTh MHEHUS! HECKOJIBKUX
JO/IEH;

y4acTBOBAaTH B TIpynmoBelX Qopmax paborel (oOcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE LITYPMBI ¥ JAPYTHE), BBIMOIHITH CBOIO YacTh pabOTBI
¥ KOOPJAMHUPOBATH CBOM JICHCTBHS C JPYIrMMM WiI€HAMH KOMAaHIHBI,
OIIEHWBAaTh KayecTBO CBOEro BKjIajJa B OOLIMI NpPOAYKT IO KPUTEPHSIM,
chopMyJIMPOBAHHBIM YUYAaCTHUKAaMH B3aUMO/ICHCTBHUA.

PeryasiTuBHBIE YHHBepca/ibHbIe yueOHbIe JlelicTBHSA

CﬂMOOpTﬂHPBﬂ[lHﬂ:

CaMOCTOSITEJIBHO COCTaBIATh IUIAH, aJrOPUTM pEILUeHUs 3a7add (UM ero
4acTh), BBIOMpaATh CIOCOO pEIUeHUs ¢ Y4ETOM HMMEIOLMXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTUpPOBAThH
BapUaAHThI PEIIEHUH C Y4ETOM HOBOH HHGMOPMAIIHH.

CaMOKOHTp()ﬂb, IMOLHOHAJIBLHBIA HHTEJIEKT:

BJIaJIeTh ciocobaMu caMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yjbTara
pelIeHrs MaTeMaTHYeCKOH 3a/1a4u;

NpeBUIETH TPYAHOCTH, KOTOPbIE MOI'YT BO3SHHUKHYTh IIpU PELUECHHUH 3a/auH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalIeHHBIX OIIUOOK, BBISBIIEHHBIX TPY/AHOCTEH;

OLIEHUBAThL COOTBETCTBUE pe3yJbTaTa JAeATe]IbHOCTH [IOCTABJIEHHON LIEJIH U
YCIOBUSIM, OOBSICHATH TIPUHYMHBI JOCTHXEHHUS WJIM HEJOCTHXXEHHUs IIeJH,
HaxoJ/IUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3VJIBTATbBI



K xonumy oOyuenust B 7 Kjaacce OOy4arolIMHCs MONYyYHT CIeIyIOIIHe
peMeTHbIe pe3yJIbTAThI:

Pacrio3HaBaTh M3ydeHHBIE TIeOMeTpUYeckue (QUIypBl, ONPENCNSATh HX
B3aMMHOE pAacIoNOKeHHe, H300pakarh reoMeTPHYECKHe Gurypsl, BBHIIIOJTHATH
YepTEXKH M0 YCIIOBHIO 3a/(a4ui. M3MepsaTh JIMHEHHbIC U YTTIOBbIC BETMIHHBI. Pewiats
3a/1a4M Ha BBIYUC/IEHHE JIJIHH OTPE3KOB ¥ BEJIUYUH YTJIOB.

Jlenath rpyOyr0 OLEHKY JMHEGHHBIX W YIJIOBBIX BeJIMYHMH TIPEIMETOB B
peabHOH JKM3HHM, pa3MepoB MPHUPOAHBIX 00BeKTOB. PaznudaTh pasMepbl JTHX
00BEKTOB 110 MOPSIAKY BEIUYHHEI.

CTpOHUTB 4epTeKH K FeOMETPUUECKUM 3a/]a9aM.

[Tonp30BaThcsd MPU3HAKAMH PABEHCTBA TPEYrOJIbHHMKOB, HCIOIL30BaTh
IPU3HAKK ¥ CBOWCTBA PaBHOOEIPEHHBIX TPEYTOIBHUKOB IIPU PELICHNUH 3a/1a1.

IIpoBOMTH JIOTMYECKHE PACCYXKICHHS C MCIONL30BAHMEM I€OMETPHYECKUX
TEOPEM.

[Tonp30BaThecs TPH3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHHUKOB,
CBOWCTBOM MeIHaHbl, [IPOBEJIEHHO K THIIOTEHY3€ IPSIMOYTOJIBHOTO TpeyrobHHKa,
B pEIlIEHUH F'eOMETPHYECKUX 3a7ad.

OnpeensaTs HapanielbHOCT MPAMBIX ¢ IOMOLIBIO YIJIOB, KOTOPBIC obpasyeT
¢ HUMH cekylas. OnpesensaTs NapajielbHOCTh NPAMBIX C IOMOIIBIO PABEHCTBA
pacCTOSAHUI OT TOUEK OJJHOM MPAMOH /10 TOYEK APYIoH MPAMOA.

PemaTs 3a7a4u Ha KieT4aToil Oymare.

TIpOBO/IUTE BBIYMCIICHHS U HAXOIUTh YACIIOBbIE 1 OyKBEHHBIC 3HAYCHUS YIIIOB
B TeOMETPHYECKMX 3a]a4dax ¢ HCIIOIB30BAaHWEM CYMMBI YIJIOB TPEYTOJBHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa3OBaHHbIX IpH IEPECEYCHUH JABYX
napaJuiebHBIX MPSMBIX ceKyllel. Pemars npakTHieckne 3a7aui Ha HaXOXAeHHe
YTTIOB.

BiajeTh TOHATHEM T'€OMETPHYECKOr0 MecTa TOo4eK. YMeTh OIpelelaTh
GUCCEKTPHUCY yIJia ¥ CepeMHHbIN IEPIICHANKYIISAP K OTPE3KY KaK N€OMETPHIECKHIe
MECTa TOYEK.

DopMyIMpOBATH OIpE/IENICHUS OKPYKHOCTH H Kpyra, XOpIAbl M AHaMeTpa
OKPYKHOCTH, TIOJIE30BaThCs UX CBOMCTBAMH. YMETh IIPHMEHATH 3TH CBOWCTBA IIpH
peleHuH 3a/1a4.

BiameTh MOHSTUEM OIMMCAHHOW OKOJIO TpeyroJIbHHKA OKPYXKHOCTH, YMETh
Haxo[UTh e& neHtp. Ilonb3oBaTbesi GakTaMH O TOM, YTO OHMCCEKTPUCHI YIJIOB
TpeyrojibHHKa IIepeceKaloTcs B OJIHOM TOYKe, M O TOM, HTO CEpeHHHBIC
TepreHIMKyIAPbl K CTOPOHAM TPeyTrojibHUKA IePeCceKaloTCst B OHOH TOUKE.

BrajeTh MOHSTHEM KacaTeIbHON K OKPY)KHOCTH, IOJIB30BAaThCA TEOPEMOH O
TepIeHMKY/SIPHOCTH KacaTeIbHOM ¥ pajguyca, IPOBEICHHOIO K TOYKE KacaHus.



[Tosp30BaThCs TTPOCTEHITMMI FCOMECTPHYCCKUMU HEPAaBEHCTBAMU, IOHUMATD
UX MPAKTUYECKHI CMBICIL.

ITpoBOIUTE OCHOBHBIE N€OMETPHYECKHE ITOCTPOEHHS C MOMOLIBIO IUPKYJI U
JIMHeNKH.

K xonmy oOydenus B 8 kJjacce oOydarOIUIACH ITOJYYHT ClleyrOLIHe
IpeAMEeTHBIC pe3yJIbTaThl:

Pacno3HaBath OCHOBHBIE BH]IBI ‘ieTpré){yTOJIBHHKOB, HX DJJIEMCHTEI,
I10JTE30BaThCS UX CBOMCTBAMU IPH PEIIEHUH IeOMETPUYECKHUX 3a/1ad.

[TprMeHATH CBOMCTBA TOYKHM II€pPEeCeYeHHs] MeIHaH TpEeyroJibHHKa (LE€HTpa
Macc) B peIICHUH 3a/1a4.

BiajieTs moHATHEM CpeiHEeH JMHUH TPeYTOJIbHUKA U TPAIlelMH, TPUMEHATD UX
CBOWCTBA MpU peLICHUH reoMeTprudecKkux 3aaad. Ilons3oBarecs Teopemoit Paneca
U TEOpeMO O TPONOPUHMOHAILHLIX OTpe3Kax, NPUMEHATh WX Ui PelIeHHS
MpaKTHYeCKUX 3a/ad.

[IpuMeHsATh IpU3HAKK 1101001 TPEYTOJIIEHUKOB B PEILICHUH I'€OMETPUIECKUX
3ajad.

[Tons3oBaTbess Teopemoil Iludaropa st pemieHHS T€OMETPHYECKHX U
npakTH4ecKux 3a1a4. CTpOUTh MaTeMaTH4eCcKyO MOIE/b B IPAKTHIECKHX 3a/a4ax,
CaMOCTOSTE/IBHO JIeJIaTh YepTEXK U HaXOAUTh COOTBETCTBYIONINE IJIMHEL.

Biagers TOHATHAMH CHHYyCa, KOCHMHYyca M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOIO TPeyronbHuUKa. ITonb30BaThCs STUMH MOHATHAMH JUIs peLIeHUs
MPaKTUYECKUX 3a/1ay.

Boraucisith (pa3iIudHBIMUA CIIOCO0aMH) IUIONIA/b TPEYTOJbHUKA M IUIOLIAIN
MHOTOYTroOJbHBIX  (uryp (mone3ysick, A€ HeoOXOAMMO, KajlbKyJIATOPOM).
[TpuMeHSTh oJy4YeHHble YMEHHUs B IIPAaKTUYECKUX 3a/1a4ax.

Biagers TNMOHATHSAMH BIIMCAHHOTO M UEHTPAlIbHOIO YIJa, HCIOJIL30BaTh
TeopeMBl O BIUCAHHBIX yIJIaX, Yriax Mex/Iy XopAaMu (CeKylIUMU) U yTiie Mexty
KacaTeJIbHOW U XOPJ0# MpHU pellleHUH reOMeTpUYECKHX 3a/1a4.

Bnajers NMOHSTHEM ONMMUCAHHOIO HYETHIPEXYTIOJIbHUKA, IIPUMEHATH CBOMCTBA
OIMKMCAHHOTO YETHIPEXYTOIbHUKA IIPY PELICHUH 3a/1a4.

[IpyMeHATH MOTy4YeHHbIC 3HAHMS Ha IIPAKTUKE — CTPOMTH MaTeMaTHYeCKHe
MOJIENIM IS 3a/1a4 peaybHOM KU3HU U IPOBOAUTE COOTBETCTBYIOLIUE BLIYUCIICHUS
¢ INpPUMEHEHHEM I0J00KMS W TPUIOHOMETPHH (TOJB3YACh, IJe HEOOXOAMMO,
KaJIbKYJISTOPOM).

K koHiy oOyueHus B 9 kiaacce oOydarOIMHCHA IONYYUT CIEAYIOLIHE
IpeIMeTHbIE pe3yJIbTaThl:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMM OCTPBIX YIJIOB, HaxOJuUTh € HX
[TOMOIIBIO Pa3IMYHble 3JEMEHTbl MPSMOYIOJIBHONO TPEYTOJbHHKA («pelieHue



[PSIMOYTOJIBHBIX TPEYTOJbHUKOB» ). HaxonuTh (C MOMOIIBIO KalbKyIATOpa) JJIHHBI
1 yIJIBI U1 HeTaOJIHYHBIX 3HAYEHHUH.

ITonp3oBaTbest GopMyTaMu IPUBEICHUS M OCHOBHBIM TPHIOHOMETPHYECKUM
TOXKJIECTBOM JIJIi HAXOXKJIEHUSI COOTHOIUEHWH MeXJy TPUTOHOMETPHUYECKHUMHM
BEJIUYUHAMH.

HMcnonp3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB TSl HAXOXKICHHS Pa3luIHBIX
3JIEMEHTOB TpPEeylroJIbHUMKA («pelleHue TPeyrojbHUKOBY»), IPUMEHATh UX I[pU
pelIeHHH TeOMEeTPUYEeCKHX 3a1ad.

BnageTs noHATHAMH peodpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilomp3oBaTbes CBOMCTBAME IMOAOOHMS TPOW3BOJBHEIX GUTYD,
YMETh BBIYUCIATH JUIMHBI M HAxOAWTh YTJbl Yy NoAoOHBIX (uryp. IIlpumenars
CBOMCTBa MOA0OOHMsT B NPAKTHYECKHUX 3aja4yax. YMETb IPUBOAUTH IIPUMEPHI
N0100HBIX GUI'YP B OKPYIKAIOLIEM MHUpE.

[lonp30BaThCs TEOpEMaMU O IPOU3BEIACHUH OTPE3KOB XOp/, O IIPOU3BEACHHUH
OTPEe3KOB CEeKYyIIUX, O KBaJapaTe KacaTelbHOM.

[Tonb30oBaThCs BEKTOpPaMH, MOHMMATh MX IEOMETPUYECKHH M (U3MYecKHii
CMBICII, TPUMEHSATh WX B pelIeHMH TIeoMeTpPUYeCKHX U (HU3NUecKux 3aj/ad.
[IpumeHATH CKajlsipHOE [IPOU3BE/ICHHE BEKTOPOB /111 HAXO0XKACHHUS JJIMH U YTJIOB.

[lonb30BaThCss METOAOM KOOPAUHAT HA IIJIOCKOCTH, IPUMEHSITh €0 B PELIEHUU
reOMETPUYECKUX M MPAKTUYECKUX 3a/1a4.

Brnagets NOHATHSMH NPaBUIBHOIO MHOIOYTOJIBHHKA, IJIMHBI OKpPYKHOCTH,
JUTMHBI JYTH OKPYXHOCTH U paJMaHHOH Mephl yIya, yMeTh BBIYHCIIATH IUIOIIAIb
Kpyra u ero yacteil. [IpuMeHsATs noy4eHHbIEe YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (WM LIEHTPbl) CUMMETPUM (QUIYp, NPUMEHSATH ABHIKEHUS
IUIOCKOCTH B IIPOCTEHIINX CIIyYasX.

[IprMeHsTh NOMyYeHHBbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MaTeMaTH4eCKHe
MOJCJIH JJIs 3aJa4 peanLHoii KHU3HH H IIPOBOJHTE COOTBETCTBYIOLIHME BEIYHCIICHHA
C IpUMEHEHHeM I0JA00Hs U TPUIOHOMETpUYeCKUX GYHKUUH (IOJIB3YsCh, TIJe
HEOOXO0IMMO, KaJIbKYJISITOPOM).
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