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IHHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpusi Kak OQUH U3 OCHOBHBIX PA3ZeiIOB LIKOJIBHOW MaTE€MaTUKH, UMEIOIIHMNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHWH M B3aUMHOE
pacrojoXKeHUe, ONUPAETCs Ha JIOTMUYECKYH0, JOKa3aTesIbHYK JMHUIO. LleHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHus 3aKII0YAETCS B TOM, YTO O0ydarouuics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSL.

Bropoil nienbro n3y4eHus FreOMETPUHN SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPH
pELIEHMH KaK MaTeMaTUYeCKMX, TaK M MPAKTUYECKUX 3a/]ad, BCTPEUYAIOIIMUXCA B pPEATbHOU
Ku3HU. OOYyYarolmuiics TOHKEH HAYYHUTHCS OIPENSIUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMH JIAHHBIA 4YEPTEX WM PUCYHOK, HAWTHU IUIOIIA[b 3€MEIBbHOIO Y4YacTKa, paccUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TCOMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4yaroUIMiicss y4MUTCS  CTPOUTH
MaTE€MaTUYeCKUEe MOJEIHU pPEATbHbIX KU3HEHHBIX CUTyalud, IPOBOJAUTH BBIYUCICHHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ybTaTa.

Kpaiine BaxHO MOJYEPKUBATH CBSI3U TEOMETPUHM C JIPYTUMU YYEOHBIMHU IpEIMETaMH,
MOTHUBUPOBaTh  HCIHOJB30BAaTh  ONPEIEIIEHUS TIEOMETPUYECKHX (QUIyp U IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUN B (PU3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
SPKO BUIHBI B TeMax «BekTopbl», « TpUroHoMeTpruieckiue COOTHOIIEHUs», «MeTo KOOpAUHATY
u «Teopema ITudaropay.

YueOubrii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHE OCHOBHBIC pPa3leibl COACPKAHWS:
«l'eomerpuueckue ¢GuUrypsl u UX CBOMCTBay, «l3MepeHHEe T€OMETPHUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHUS  MIOCKOCTHY,
«IIpeobOpazoBaHus MOJO0USD.

Ha u3yuenue yueOHoro kypca «I'eomerpus» orBoautcsa 204 yaca: B 7 kinacce — 68 4acoB
(2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

COILEPKAHUE OBYYEHUSA

7 KJIACC

Havanbable mnoHATHsA reoMmerpuu. Todka, mnpsmas, OTpe3OK, Jyd. Yroia. Bunabl yriuos.
BeprukansHple U CMexHBIE yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapajieabHOCTB U MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBa 0ceBoil cummetpuu. [Ipumepsl cuMmmeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C IOMOINBKD LHUPKYJIs W JMHEWKU. TpeyroapHuk. Beicora,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa W TNpU3HAKUM PaBHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapauledbHBIX NpsAMbIX. CymMma yIioB TpeyrojpHUKa. BHemniHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIi  TpeyroabHUK. CBONCTBO MeIMaHbl NPSMOYIOJBHOTO TPEYrOJIbHHKA,
NpOBEAEHHOW K runoreHyse. [IpusHakum paBeHCTBA IPSAMOYTOJIBHBIX TPEYTrOJBHUKOB.
[TpstMOyTONBHBIN TPEYTOJIBHUK € yriaoM B 30°.

HepaBeHcTBa B reOMETpUHU: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U OONbIIeH CTOpOHE TpeyroNbHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.



I'eomeTrprueckoe MecTo Touek. buccekTpuca yria M CepeAUHHBIA NEPHEHAUKYIAP K
OTPE3KY KaK FeOMeTpPUYECKHE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOMCTBa. B3auMHOEe pacronoxeHue
OKpykHOCTH M mpsiMoil. KacarenbHas M cekymas K OKpyKHOCTH. OKpY»KHOCTb, BIIMCaHHas B
yroJi. BiucanHas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerslpéxyronsauku. [lapamienorpamm, ero mnpusHaku W CcBOMcTBAa. YacTHble cilydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOWcTBa U pu3Haky. [IpsaMoyronbHas Tpanemnus.

Merton yaBoenust meauansl. LlenTpanbHas cummerpusi. Teopema QPasieca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpaneuuu. LlenTp mace TpeyrojapHuKa.

[Tonobue TpeyroabHUKOB, KoddumumenT nomodus. [IpusHaku momodus TPEyroabHUKOB.
[TpumeHeHne nog00Ms IPU PELICHUN IPAKTUYECKUX 3a/1a4.

CpoiicTBa momaneii reomerpuueckux ¢Guryp. @opMmyisl A IUIOMAAH TPEYrOJIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE IOl NOJOOHBIX (QUTYD.

Brrancnenue miomiaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHIKOB Ha KJIETYaTO Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa mpu pemeHun NpaKTHUECKUX
3azad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla IpsIMOYIOJbHOIO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pynkuuu yrios B 30, 45 u 60°.

BriucanHble M LEHTpalbHbIE YIVIBI, YIOJ MEXAY KacaTelbHOW W XOPIOW. YTJIbI MEXIY
XopAaMM UM CEeKymMMH. BrnucaHHble W onucaHHbIE UETHIPEXYTONbHUKU. B3aumHoe
pacrioyio)keHue AByX OKpyxHocTed. Kacanue okpyxHocredl. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, taHreHc yrioB or 0 po 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOK1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeopeMa CHUHYcOB. Pemenue
IIPAKTUYECKUX 3a7]a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobusi. [Togobue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 pou3BeAECHUH OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, amumHa (MOIynb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 1o ByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB, IPUMEHEHHUE /Il HaX0XK/IEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUS IMPSMOM M OKPYKHOCTH B
KOOpJMHATAaX, [IepeceueHre OKPYKHOCTEHN U MpsMbIX. MeTo1 KOOpJMHAT U €ro pUMEHEHHE.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH. [[n1HA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBMOKEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpHUH (pUryp (3J1eMEeHTapHbIE PEICTABICHUS).
[TapannensHbIi iepenoc. [ToBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA

«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS NpOrpamMMbl ydeOHOro Kypca «['eomerpus»
XapaKTepPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY W HACTOAIIEMY POCCUHCKONM MaTEeMaTHKH,
IICHHOCTHBIM OTHOLICHHEM K JIOCTH)KEHHSIM POCCHICKMX MaTeMaTHKOB M POCCHICKOM



MaTeMaTHYEeCKOU HIKOJIbI, K UCIIOJIB30BAaHHUIO 3THUX IIOCTI/I)KCHI/II\/'I B IPYyIruX HayKax W IMPUKIAIHBIX
chepax;

2) rpaIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHCHHIO OOSI3aHHOCTEH TpaKIaHWHA W pEalM3allid €ro Ipas,
IPEICTABICHUEM O MAaTeMATHYCCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYD,
SIBIICHUI, TPOLEAYP TPaXKIaHCKOro o0miecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K
06CY)KZ[CHI/HO ITUYCCKHUX Hp06HeM, CBA3aHHBIX C HNPAKTHYCCKHUM IMPHUMCHCHUCM I[OCTI/I)KCHI/H\/JI
HayKH, OCO3HAHUEM BaKHOCTH MOPAIIbHO-ITHYCCKHUX MPHHIIMIIOB B ICITEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAHOBKOW Ha aKTHBHOC yJYacTHE B PEIICHUHM MPAKTHYCCKHX 3a/ad MaTeMaTHYeCKON
HAIPABJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKCHUU BCEl
KU3HH [UTSL YCTICNTHON MPO(ECCHOHATBHOM ASSITETbHOCTH U PA3BUTHEM HEOOXOJUMBIX YMEHUIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUIYaJIbHOH TPAeKTOpUM OOpa30BaHHS U
’KU3HEHHBIX TUIAHOB C YY4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIMOCOOHOCTBIO K SMOIHOHAIBHOMY M JCTETHYECKOMY BOCIPHSITHIO MaTeMaTHUECKHX
00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHHUI, YMCHUIO BUACTh MATEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHMSI:

OpHUCHTAIMEH B JEATENBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHHUI 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3sBUTHA UYCJIOBCKA, IMPUPOAbI U O6HICCTBa, IIOHUMAaHUEM
MaTeMaTHYEeCKOil HayKd Kak cepbl YelOBEYCCKON EATENbHOCTH, JTANOB €€ pasBUTHS U
SHAYUMOCTHU JJId PA3BUTHA HHUBUJIM3AllUH, OBJIAACHHUEM A3BIKOM MAaTCMAaTUKU U MaTeMaTUYECKOU
KyJIbTYpOil Kak CpEIACTBOM IMO3HAHHS MHpA, OBJAJCHHEM MPOCTCHIIMMH HABBIKAMU
HCCIIE/I0BATEIbCKOM ICSITEIbHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBaHHE KYJIbTYPbI 310POBbSI H IMOIHOHAIBLHOTO
Os1aronosyqus:

TOTOBHOCTHIO IMPUMEHSTh MaTeMaTHYeCKHE 3HAHUS B HMHTEpPECax CBOETO 310pPOBbS,
BEJICHUS 3I0POBOTO 00pasa KHM3HHU (370pOBOE MHUTaHUE, COATTAHCHPOBAHHBIN PEXKUM 3aHATUN U
OT/IbIXa, peryJspHas (u3uyecKas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKkcum,
IPU3HAHKEM CBOETO TpaBa Ha OIHOKY U TAKOTO e TpaBa JIPyroro 4eaoBeKa;

7) 3KOJIOrH4€eCKO€e BOCIIUTAHUE:

OpI/IeHTaHI/IeI\/’I Ha NPUMCHCHUC MATCMATHUYCCKUX 3HAHUUI AJid pelICHUA 3aaa4 B oOJactu
COXPAaHHOCTH OKpYXAalOIIeil Cpeibl, IUIAHUPOBAHMS TOCTYIIKOB M OICHKH HMX BO3MOXKHBIX
TIOCIICICTBHUI JIUTSI OKPY’KArOIIEeH CPeibl, OCO3HAHUEM TII00ATBHOTO XapaKTepa 3KOJIOTHYECKUX
npobaeM u myTeil X pelieHus;

8) aganTanus K M3MEHSIOIMMMCS YCJIOBHSIM COLMUAILHON U MPHPOTHOM CpebI:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSX HEONPEICIEHHOCTH, TOBBIILICHUIO YPOBHS CBOECH
KOMIIETCHTHOCTH Y€PEC3 MPAKTUYCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Y JAPYIrux
Jr0JIed, MpUoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHHMS, HABBIKK U KOMIIETCHIIMU U3
OIBITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMHUPOBAHUY HOBBIX 3HAHHH, B TOM 4HCIe (OPMYIUPOBATH HJICH,
IIOHATHUS, TUIIOTE3bI 00 o0OBexTax u SABJICHUAX, B TOM YHCJIC PAHEC HCU3BCCTHBIX, OCO3HABAThb
ne(UIUTB COOCTBEHHBIX 3HAHHI M KOMIETCHTHOCTEH, MJIAHKPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHTYAllMIO, BOCIPHHUMATH CTPECCOBYIO
CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIMH KOHTPMEP, KOPPEKTUPOBATH MPHHUMACMBIC PEIICHUS H
neicTBus, GOpMYIUPOBATH U OLEHUBATh PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUSA
Ba3oBble jornyeckue geiicTBud:



BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOILIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIEICHHUsI IOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS ISl 0000LICHNUS U CPAaBHEHUS, KPUTEPUHU
IPOBOJIUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHBIX,
HaOJIOAECHUAX M YTBEP)KACHUAX, MpeanaraTb KPpUTEPUM AJIS BBIABIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieaTb BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHMH (IpsAMble M OT HPOTHBHOIO),
OPOBOJIUTH  CaMOCTOSITETIbHO — HECJIOKHBIE  JIOKA3aTelNbCTBA  MATEMaTHYECKUX  (PaKToB,
BBICTPAWBaTh AapryMEHTALMIO, MPUBOJUTH IPUMEPbl M KOHTPIpPUMEpPbI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXIECHHUS;

BbIOMpATh CNOCOO perieHusi ydeOHOW 3ajaud (CpaBHHUBATh HECKOJBKO BAapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).
Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIENOBATEIILCKANA HWHCTPYMEHT IMO3HAaHUA, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOILKE IPOTUBOPEUNE, POOJIEMY, CAMOCTOSITEIbHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH 10 CaMOCTOSITEJIbHO COCTABICHHOMY IIJIaHY HECIIOXKHBINA HSKCHEPUMEHT, HEeOOJIbLIoe
UCCIIC/IOBAaHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEX]TYy COO0I;

CaMOCTOSITeNIbHO (OPMYIHPOBaTh OOOOIIEHHST W BBHIBOABI IO pE3yabTaTaM IPOBEIEHHOTO
HaOJI01eHUs, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE IPOIECCA, a TAKKE BBIIBUIaTh MPEATOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX JUIS
pelLIeHus 3aJa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3IMUHbIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (OpMYy TpEJICTaBICHUS HHPOPMALMM M WUIIOCTPUPOBATh pELIaeMble 3aJayu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBAaTh HAJIE&KHOCTh HHGOPMALMU IO KPUTEPHUSAM, NPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHSIMU U LIETSIMU OOLICHMS,
SCHO, TOYHO, I'PAMOTHO BBbIpaXaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3aJa4l, KOMMEHTUPOBATh MOJIyYEHHBIN Pe3ysbTarT;

B XxoJe OOCYXIeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIeMBbl,
pemaeMoil 3a1auu, BBICKA3bIBATH WJIEHM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JPYT'MX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3HIIMH, B KOPPEKTHOU popme HopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;

NPEJCTaBIATh Pe3yibTaThl pPELICHUS 3aJaud, »SKCIEPUMEHTa, WCCIeIOBaHus, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIUICHHS C Y4€TOM 3aJady Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOpHH;

NOHMMaTh W MHCIOJB30BaTh MNPEUMYIIECTBA KOMAHIAHON M HWHIMBUIYAIbHOM palbOThl MpH
pelieHny y4yeOHbIX MaTeMaTHUeCKUX 3aj1ay;



MPUHUMATH 1EJIb COBMECTHOMN JIEATEIHLHOCTH, INIAHUPOBATh OPTaHU3AIMIO COBMECTHOU PabOTHI,
pacmpenensiaTb BHUIAbI paldOT, JOrOBapHUBAThCS, OOCYXKIATh MPOIECC W Pe3yibTaT pPabOTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (00CyXkacHUS, OOMEH MHEHHSIMH, MO3TOBBIC
MITYPMBI M JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOW JIEHUCTBUS C
IPYTMMH YI€HaMH KOMAaHIbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUsiM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHS

CamoopraHu3anusi:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM peIlleHus 3ajauyu (WIM €ro 4acTb), BbIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ yuéTOM HOBOM HH(pOpMaLIUU.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIQJIETh CIOCOOAMHM CaMOIIPOBEPKHM, CaMOKOHTPOJIA TMpoliecca W pe3ysbTaTa peleHUs
MaTeMaTH4YeCKOM 3aauu;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh TMpPU pEHICHHH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH TOCTABICHHOW IIEIM ¢ YCJIOBHSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEJOCTUKECHHUS 1IEJIU, HAXOUTh OIIHUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xoHny oOydeHus B 7 Kkiacce oOydaroUuiics MOMYYUT CIHEIYIOIUE MpPeIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh H3ydeHHbIE TeOMeTpUYecKue (UIypbl, ONpPEIENsATh HX B3aUMHOE
pacrosio)keHue, M300pakarbh TeoMETpUYecKue (UTYPBHI, BBITOIHATH YEPTEKH IO YCIOBHIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMUYMHBL. Pemars 3ajaud Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLIGHKY JMHEWHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B pealbHON KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznmuyarh pa3mMepbl 3THX 0OBEKTOB 110 MOPSIIKY BETHUUHBI.

Ctpouts 4epTekM K FeOMETPUYECKUM 3a/1adaM.

ITonb30BaTbcs NpPHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PELICHUH 3a/1a4.

IIpOBOIUTE JIOTHUECKUE PACCYKICHHS C UCIOJIb30BAHMEM I'€OMETPUYECKUX TEOPEM.

ITonb3oBaTbcsd MNpU3HAKAMU PABEHCTBA MNPAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBONCTBOM
MEJMaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTrOJIbHUKA, B PELICHUU
F€OMETPUYECKHX 3a/au.

OnpenensaTh NapajuleNbHOCTh HPSIMBIX C TOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy mpsiMOil.

Pemate 3agaun Ha KieT4aToit Gymare.

[IpoBOAMTHL BBIYUCIEHUST W HAaXOJUTh YHCIOBbIE U OYKBEHHbIE 3HAYEHHUS YIJOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IPH IEPECEUECHUU ABYX MapalieIbHbIX
IPSIMBIX CEKyIel. PemaTe npakTHYecKue 3a1a4M Ha HaX0K/ICHUE YIJIOB.

Brnaznets noHsiTHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh OMPEeIaTh OUCCEKTPHUCY yria
Y CEPEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHUE MECTA TOYEK.

DopMynMpOBATH ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl M JAMAMETPAa OKPYKHOCTH,
II0JIB30BATbCS UX CBOMCTBAMHU. Y METh IIPUMEHATH DT CBOMCTBA IIPU PEILICHUU 3a/1a4.

BianeTe NMOHSATHEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
neHtp. [lomp3oBarbes GakTamMu O TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TIepeceKkaroTcs B



OJHOM TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIC IEPIEHIUKYIAPBI K CTOPOHAM TpPEYrOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Biamers moHsATMEM  KacaTeIbHOM K  OKPYKHOCTH, IIOJb30BAaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paguyca, IPOBEAEHHOTO K TOYKE KacaHUs.

ITonp30BaThHCH HpOCTCﬁH.IPIMPI TCOMECTPHUICCKUMU HCpPaBCHCTBAMHU, IIOHUMAaThb nux
IIPAKTUYECKUNA CMBICIL.

HpOBOl[I/ITB OCHOBHBIC TCOMCTPUYCCKUC ITOCTPOCHUSA C ITIOMOIIBIO UPKYJIIA U JIMHEHKH.

K xonmy oOydenus B 8 kiacce oOydaromuiics MOMYYUT CIEIYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, I0Jb30BaThCA MX
CBOMCTBaMH MPU PELICHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOMCTBA TOYKM IE€PECEUYEHUsT MEAMAaH TPeyrojbHUKA (LIEHTpa Macc) B
pelleHny 3ajay.

Bnagers nonstueM cpeaHel JIMHUM TPEYrOJIbHUKA M Tpaleluy, IPUMEHATh UX CBOMCTBA
IpU pelIeHUd TeoMeTpuueckux 3amad. llomp3oBaThesi Teopemoirr Paneca U TeopeMoil O
IPONOPLMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIs PELIECHUS MPAKTUYECKUX 3a/a4.

[TpuMeHsTh pU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbess Teopemoil [ludaropa nns pemeHUss reOMETPUUYECKMX U MPAKTUUYECKUX
3agady. CTpoUTh MaTEMaTHUYECKYI0 MOJIEb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIUE JIMHBI.

Bnagers moHsATHSMU CHHYCa, KOCHHYyCa M TaHTEHCAa OCTPOrO YIyia MPSMOYTOJIbHOTO
TpeyroiabHuKa. [107ap30BaThCs 3STUMHU NOHITUSMH JUIS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruncnsate  (pa3nuyHBIMEH - criocoOaMu) — TUIOMIA[b  TPEYroJbHUKA U TUIOIIAIU
MHOTOYTOJBHBIX Quryp (monb3ysach, TJe HEOOXOAUMO, KaJdbKylsTopoMm). [IpumeHsiTh
MOJIyYE€HHBIC YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATUSIMM BIMCAaHHOTO M LIEHTPAJIBHOIO yIJa, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJAamMH (CEeKYLIIUMH) U yrile MEeXIy KacaTeIbHOH U XOpAoi
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHSATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHITh CBOICTBAa OMHCAHHOTO
YEeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHATH MOJy4YEeHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHUE MOJENU JUIs
3a/1a4 peaJbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHH (II0JB3YSACH, IJ1€ HE0OX0AUMO, KAIbKYIATOPOM).

K kxouy oOyuenus B 9 kJjacce oOyJaromuiics MOMYYUT CIEAYIOIIUE TMPEAMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETpPHYECKHE (YHKIMU OCTPBHIX YIJIOB, HAXOAUTh C HUX TIOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroibHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) MIMHBI U YTl JUIsI HETAOIHMYHBIX
3HAYCHUH.

[Tonb3oBatbes (hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
I HAXOXKIACHUA COOTHOH_IeHI/Iﬁ MC)K)Iy TpI/IFOHOMeTpI/IquKI/IMI/I BCIIMYMHAMMU.

Hcnonp30Barh TEOPEMBI CUHYCOB M KOCUHYCOB ISl HAXOXKICHUS PA3JIMYHBIX JJIEMEHTOB
TPEYroJIbHUKA («pelIeHne TPEYTOJbHUKOBY»), MIPUMEHATh MX MPH PEIICHUH TEOMETPUUECKUX
3a/7a4.

BJ'Ia}I[eTI) IIOHATUAMHAU npeo6pa3013aH1/m HO)IO6I/I$I, COOTBCTCTBCHHBIX JJICMCHTOB HOJ106HI)IX
¢uryp. [lonp30BaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJUTh YIJbl Y oJ00HBIX (uryp. IlpuMenaTs cBoiicTBa moao0us B MPaKTUUYECKUX 3a/ladyax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCsl TeOpEMaMH O MPOM3BEAECHUHU OTPE3KOB XOpII, O MPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.



[Tonp30BaTbcss BEKTOpaMM, IOHUMAaTh HX T€OMETPHUYECKUH M (DU3UYECKHH CMBICIH,
IOPUMEHATh MX B PELIEHUH TeOMETpUYEcKHX U (usndeckux 3agad. [IpuMeHsATH ckamspHOe
IIPOU3BEICHUE BEKTOPOB IS HAXO0XKICHUS JIJIUH U YIJIOB.

[Tosmb30BaTbecs METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PELICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHAMHM NPaBUIBHOTO MHOTIOYTOJIBHHMKA, [UIMHBI OKPY)KHOCTH, IJIMHBI AYT'H
OKPYKHOCTUM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrem.
[TpyMEHATH MOIyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH ABMXKEHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasix.

[TpuMeHsTh MOJIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJAEIHU IS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIIEHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3zneiioB U TeEM IpOrpaMMmbl KonunyecTBo 4yacos OnextponHsie (TU(pOBLIC)
n/m Bcero | Kontponbhsie [pakTHueckue 00pazoBaTebHbIE PECYPChI
paboThI paboThI
1 [Ipocreiimme reomerpudeckie GUTYphHI U UX 14 1 bubmmorexa [IOK
cBoiicTBa. Mi3MepeHne reoMeTpUYECKUX BEIUMIHH https://m.edsoo.ru/7f415e2e
2 TpeyronbHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIC IPMBIC, CyMMa YIJIOB TPEYTOJIbHUKA 14 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckre nocTpoeHus 14 bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
5} [ToBTOpeHmE, 0000MIEHNE 3HAHMIA 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
8 KJIACC
Ne HaunmMeHoBaHue pa3esioB U TeM MPOrpaMMbl KonnuectBo yacos OnexkTpoHHbIe (IU(POBLIE)
n/n Bcero | KonTponbHble [IpakTuyeckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
1 YeTbIpEXyroapHUKN 12 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u TeopeMa 0 NPONOPLHOHAIBHBIX 15 1 bubnnoreka [JOK
OTpe3Kax, NOJ0OHBIE TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
3 [Tmomaas. HaxoxaeHue miomaaei TpeyroJibHUKOB U 14 1 bu6mmoreka [IOK
MHOTOYTOJIbHBIX (uryp. [lnomaau mogo0HbIX GUryp https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Hauana TPUTOHOMETPUHU 10 1 bubnuorexa [IOK
https://m.edsoo.ru/7f417e18
5 VYTI1bl B OKpY’KHOCTH. BricanHble 1 OnMcaHHBIE 13 bubnuorexa [IOK
4eThIpeXyrojJbHUKHU. KacaTenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
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Kacanue okpyxHocreit
6 [ToBTOpeHme, 0000MIeHNE 3HAHUIA 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
9 KJIACC
Ne HaumeHnoBanue pa3ziesioB u TeM IpOrpaMMbl KosmuectBo yacoB OnexTpoHHbIE (IUPPOBEIC)
n/m Bcero KonTtposnbhbie [IpakTuueckue 00pasoBaTebHBIC PECYPCHI
paboThl paboThl
1 Tpuronomerpus. Teopembl KOCUHYCOB U CHHYCOB. 16 1 bubnmnorexka HOK
Perierre TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubmmoreka [LIOK
COOTHOIIICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 BexkTopsl 12 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41al2c
) [IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKPYKHOCTH H 8 bubnmnorexka [HOK
IUIOIIA b Kpyra. Beraucienue miomianei https://m.edsoo.ru/7f41al2c
6 JIBMOKEHUS TITIOCKOCTH 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHMEe, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 7 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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