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MHOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OJHMH M3 OCHOBHBIX pAa3JelOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIINM CBOEH LENbI0 00ECHeuYnTh M3YyYEHHUE CBOMCTB M pasMepoB (QUIyp, HX
OTHOLIEHWH M  B3aUMHOE  pACIIOJIOKEHUE, ONUPAECTCS Ha  JIOTUYECKYIO,
JI0Ka3aTeIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oO11ero o0pa3oBaHus 3aKJIFOYAETCSl B TOM, YTO OOYYarOIIUNCSA YUYUTCS POBOJIUTh
JI0Ka3aTEJIbHBIE PACCYKICHHUS, CTPOUTH JJOTUUECKHE YMO3AKIIOUEHUS, TI0KA3bIBATh
UCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOXKHBIM, MNPOBOIUTH
pacCy’XJI€HHsI «OT MPOTUBHOTO», OTAWYATh CBOWCTBA OT IPU3HAKOB,
(bopMyTUpOBaTh OOpATHBIE YTBEPKICHUS.

Bropoil nenpt0 H3ydyeHHs TE€OMETPUU SIBIIAETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHHH KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOUINXCA B pealbHOW ku3HU. OOyuvaroummiics JOKEH HayduThCs
OTIPENENUTh TEOMETPUUECKYI0 (PUrypy, omucaTh CIOBaMHU JaHHBIA 4YepTEX WU
PUCYHOK, HaliTH IUIOIIA/(b 3€MEJIBHOTO y4acTKa, pacCuuTaTh HEOOXOAUMYIO JIMHY
ONTOBOJIOKOHHOTO KabOenss uiau TpeOyemble pa3Mepbl rapaxa JJjisi aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOPAsl, BBIYMCIHUTENbHAA JUHUS B W3YYEHUH TE€OMETPUHU.
[Ipu pemenuu 3agad MPaKTUYECKOTO XapakTepa OOYyYarOLIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENU pEATbHBbIX JKU3HEHHBIX CUTYyallMil, MNPOBOIUTH
BBIYHCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTH ITOJIyYEHHOT'O pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBSA3M T€OMETPUU C APYTUMH YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh UCIOJb30BaTh OMPENEIEHUS T€OMETPUUYECKUX (PUTYD
U TOHATUHN, JIEMOHCTPUPOBATH NPUMEHEHHUE MOIYYEHHBIX YMEHHH B (pusuke u
TEXHUKE. OTU CBs3W Haubosiee SpKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue CoOOTHOWIEHUs», «Merox KkoopauHar» u «Teopema
[Tudaropay.

YueOHnblii kypc «['eomeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3leibl
comepxkanus: «l'eomerpuueckue Qurypsl W HX CcBOHcTBa», «W3mepenue
F€OMETPUYECKUX  BEIMYMH», «JleKapTOBBI KOOPAMHATBI HA  IUIOCKOCTWY,
«Bexropb», «/IBuxenus miockoctny, «IIpeobpazoBanus moaoous».

Ha uzyuenne yueOHoOro Kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henelnw), B 8 kiacce — 68 yacoB (2 daca B Heeno), B 9
Kiacce — 68 gacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbHble noHATHA reoMeTpuu. Touka, NpsiMasi, OTPE30K, JIyd. YToil. Bubl
yIiioB. BepTukanbHble W CMEXHBIE yIUIBL. buccektpuca ymia. Jlomanas,
MHOTI'OYTOJIbHUK. [lapainenbHOCTh U EPIIEHIUKYJIAPHOCTD MPSMBIX.

Cummerpuunble ¢Qurypel. OCHOBHBIE CBOICTBA OCEBOW CHMMETPUHU.
[Ipumepsl CHMMETPUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C TOMOULIBIO LUPKYJIS M JMHEUKU. TpeyroybHHUK.
BricoTa, Mmennana, GuccekTpuca, uX CBOWCTBA.

PaBHOOEOpEeHHBII M  PABHOCTOPOHHMI  TpeyrojdbHHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa M TpU3HAKM pPaBHOOEAPEHHOTO TpeyroybHUKa. Ilpu3Haku
PABEHCTBA TPEYTOJBHUKOB.

CBolicTBa ¥ IPU3HAKH NApAJLIENbHBIX MPsAMBIX. CyMMa yIJIOB TPEYTrOJbHHUKA.
Breninue yrisl TpeyroiabHuUKa.

[IpsmMoyrosbHBI  TpeyroiabHUK. (CBOHCTBO MEAHMaHBl MPSAMOYTOJIBHOTO
TPEyrojdbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IlpusHakum  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpAMOYTONBHBIN TPEYTONBHUK C yIiIoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OOiblIeM yriie U OOJbIIEH CTOPOHE TPEYroJIbHHKA.
IleprieHaMKyIISAp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccektpuca yra W CepeaUHHBIN
NEPIECHINUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMeTp, HUX CBOWlcTBa. BzammHoe
PacIooKEHUE OKPYKHOCTU M npssMon. KacarenbHas M ceKyInas K OKPY>KHOCTH.
OKkpyXHOCTb, BHOMCaHHas B Yyroi. BrnucaHHas © onucaHHas OKPYKHOCTH

TPEyTOJbHHUKA.
8 KIIACC

YerplpéxyronbHuKU. [lapamienorpamm, €ero npu3Hakd U CBOMCTBA. HacTHbIE
clydad TapajielorpaMMOB (MPSIMOYTOJIBHUK, poMO, KBaapar), UX NPHU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOHCTBA U NPU3HAKHU.
[IpsAmoyrosibHas Tpamenus.

Meron ynsoenuss menuansl. Llentpanbnas cummerpus. Teopema darneca u
TeOpeEMa O IPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneunu. LIeHTp macc TpeyronbHuKa.

[logoOue TpeyroabHukoB, kKodbhdummeHnt mnoaodus. IlpuzHaku momoous
TpPEeYrobHUKOB. [IpriMeHenre nogoous pu pelieHnH MPAKTHYECKUX 3a/1ay.



CpoiicTBa miuomazeil reomerpuueckux Quryp. DopMynbl Ui TUIOLIAAN
TPEYroJIbHKKA, NapajjienorpaMma, pomOa u Tpaneruu. OTHOUIEHUE IUIoMaaei
0I00HBIX (UTYP.

Brruncienne miomaaed TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHuu
NPaKTUYECKUX 3a]ad.

CHHyC, KOCHHYC, TaHI€HC OCTPOIO yIJIa MPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpUrOHOMETpUYECKHe (QYHKIUU
yrioB B 30, 45 u 60°.

Bnucannble U LEHTpajdbHbIE YTJbI, YOl MEXIY KacaTelbHOU M XOpAOU.
Yriel  Mexay XOpJaMM M CEeKyIUMMH. BrnucaHHble H  ONMCaHHbBIC
YeThIPEXYTOJbHUKNA. B3anmMHOE pacnonoxeHue aAByX OKpyxkHocre. Kacanume

oKpy>kHOCTel. OO11I1e KacaTelbHbIE K IBYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, xocuHyc, TaHreic ymioB oTr 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB.
PemieHne mnpakTHUeCKMX 3aJad C HUCIOJb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpoOU3BENCHHH OTPE3KOB XOpJ, TEOPEMBbl O TMPOU3BEICHHUU
OTPE3KOB CEKYILUX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAINPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallUd HaJ BEeKTopamu. PasnojkeHue BEKTOpa IO JABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIIS1 HAXOKAEHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTH. Y PaBHEHHUS MPSMON U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEN M MpsAMbIX. MeToa KOOPAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJIBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas wu
paauaHHash Mepa yrIja, BBIUUCIEHUE IJIUH Oyr OKpyxkHocTed. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHUSA TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (GUryp (daeMeHTapHbIe
npexacrasinenust). [Tapamnensubiil nepenoc. [loBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA [POI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Ppe3yJIbTATBI OCBOCHHUS TMPOTpaMMbl  Y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) marpuoTHYecKoe BOCIMTAHUE:

MpOSIBICHMEM HWHTEpeca K TMPOUUIOMY M  HACTOSIIEMY POCCHUHCKOM
MaTeMaTUKH, IICHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHHMSM  POCCUMCKUX
MaTEMATUKOB M POCCHUMCKOM MAaT€MaTUYE€CKOM IIKOJbI, K HUCHOJIb30BAHUIO 3TUX
JOCTHXKEHHMM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMTOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U pealh3aIii ero
npaB, TPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHI, MPOIEAYp TPakJaHCKOro 0o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHHM HayKH, OCO3HAHUEM BaKHOCTHU
MOPaTbHO-ITUYECKUX MTPUHIIUIOB B ACATEILHOCTH YUEHOTO;

3) TPy1I0BOE BOCIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEHIEHWH MPaAKTUUECKUX 3a]ad
MaTeMaTU4eCKOW HANpaBI€HHOCTH, OCO3HAHUEM Ba)XXHOCTHU MaTEMATHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUHM BCEM JKU3HU I YCHEIIHOW MpOoQecCHOHATBHOM
JESATeIbHOCTH U pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHJIMBHUIy AJTHHOU TPAEKTOPUH 00PA30BaHUS M KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBLHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHWH, pacCyXICHUM, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 NO3HAHMS:

OpUEHTAllUe B JEATETLHOCTM Ha COBPEMEHHYI) CHCTEMY Hay4HBIX
MIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHs YEJIOBEKa, MPUPOJIBI U
oO1recTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HayKd Kak cdepbl 4YeloBEeYeCKOU
NEeSATeIbHOCTH, 3TANOB €€ pa3BUTHUS W 3HAUMMOCTH JJIsl Pa3BUTHUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3IKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpeICTBOM
MO3HAHUST MHpA, OBJAJIECHUEM MPOCTEUIIMMH HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GopMHpPOBaAHME KYJbTYPbl 310POBbS U
IMOLUOHAJIBLHOTO 0JIArOMOJIyYHS:

TOTOBHOCTBHIO NPUMEHITH MaTEMaTHYECKHE 3HAHUS B HMHTEpPEcax CBOETO
30pOBbs, BEJACHUA  370pOBOro oOpa3a JKU3HU  (30pOBOE  MHUTAHHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHM W OTIbIXa, peryisipHas ¢u3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TMPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO ke MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHUE:

OpUEHTAIlMe HA TPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JJIsl pEelICHUd 3a1a4
B 00JIaCTH COXPAaHHOCTH OKPY KAloIIeH Cpenpl, IUIAHUPOBAHHUS TIOCTYIIKOB H
OLCHKA HMX BO3MOXHBIX TOCJIEACTBUN I OKPY’KAIOWIEW Cpeabl, OCO3HAHUEM
I00ATLHOTO XapaKTepa KOJOTHYECKUX MPOOJIEM U IyTEeH X pelieHus;

8) ajanTanus K M3MEHAWINMMCH YCJIOBHAM COLMAJBLHOM U NMPHUPOAHOM
cpeabl:

TFOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO I€ATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOHW JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 OIIbITA JIPYTHX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4HCIIEC
bopMyIMpPOBATh UJIEH, TIOHSITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBECHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, TUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI3OB, TPEOYIOMUIA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIICHUS U JehcTBUS, (OPMYJIHMpPOBATH U OICHUBATH PUCKU U
TOCIEACTBUS, (POPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTeIbHbIe YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

Ba3oBble Jiornueckue AelicTBUA:

e BBUIBIIATh M XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOIIEHUH MEXAy NOHATUAMHU, (HOPMYIHPOBAThH
ONpENENeHUs]  TNOHATHM, yCTAaHABIMBAaTh  CYLIECTBEHHBIA  IpHU3HAK
KJIacCU(PUKAMK, OCHOBaHUS JUIsi OOOOUIEHWS W CpPaBHEHMS, KPUTEPUU
IIPOBOJIMMOTI0 aHAIN3A;

e BOCIPUHHUMATH, (GOPMYJIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPJUTENbHbIE W OTPULATENIbHBIC, €AWHUYHBIC, YacTHbIE U OO0IIHeE,
YCIIOBHBIE;



BBISIBIISATH ~ MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, MAAaHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;
JenaTh BBIBOABI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3oupaTh MO0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (MIPSMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIBHO HECIIOXKHBIC JIOKa3aTeIhCTBA
MaTreMaTu4eckux (PakToB, BBICTpAaWBaTh AapPTYMEHTAIMIO, TMPHUBOJIUTH
MpUMEpPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWPATh CIOCOO perieHus y4dyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUSA, BBIOMpATh HaAWOOJIEe TOAXOMIIMUNA C Yy4ETOM
CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarejbcKkye 1eCTBYUA:

UCIOJIb30BaTh BONPOCHI KaK HCCIIEI0BATENIbCKUII MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaAMOCTOSITEJIBHO YCTaHaBJIMBATh HCKOMOE€ W JIaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAWTh TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEA0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTUYeCcKOro 00ObEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOM;
CaMOCTOSITENIbHO (OPMYJIHPOBaThH 000OIIEHUSI U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOTIOEHHsI, WCCIIEJOBAHUSA, OIEHUBATh JTOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BBIIBHUIaTh
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nndopmanueii:

BBISIBISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(MOpMALMHU, aHHBIX,
HEOOXOAUMBIX JIJISl pEIICHUS 3a/1a4H;

BbIOMpaTh, AaHATU3UPOBATh, CHUCTEMATHU3HPOBATb M HHTEPIPETHPOBATH
UH(OPMAIINIO PA3TNYHBIX BUAOB U (OPM MPEICTaBICHUS,

BbIOMpaTh (opMy TmpencTaBieHHs HWHGOPMAMM W WIUTIOCTPUPOBATH
pemiaeMble 33Jayd CXEMaMH, JIuarpaMMaMu, HWHON Tpapukod U HX
KOMOHWHAIIUSMUY,

OIICHWBATh HAAEKHOCTh HH(OpPMAIMHM IO KPUTEPHUSIM, MPEAT0KEHHBIM
YUHUTENEM WU CPOPMYJIUPOBAHHBIM CAaMOCTOSTENBHO.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJIBbHBIC yqeﬁﬂue )]CﬁCTBPISI:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEeUICHUS
3a7a4i, KOMMEHTHUPOBATh TIOTYUYCHHBIN pe3yiIbTarT;

B X0JI€ 00CYXAE€HHUs 3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJAaeMOU TEMBI,
npoOJIeMBl, perraeMoil 3a7auu, BbICKa3bIBaTh MJICH, HAIlEIEHHBIC HA TIOMCK
pEIIeHHs, COIMOCTaBIsATh CBOM CYXICHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JHalora, OOHApyXUBaTh pPa3IW4Me W CXOJACTBO TMO3HIIHMHA, B
KOPPEKTHOI (opme GopMyTupOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABISATh  PE3yibTaThl  PEIICHUSA 3a/1a4u, HKCIIEPUMEHTA,
MCCIIEI0BAHMS, TPOEKTA, CAMOCTOATEIBHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C y4€TOM 3aj1ay MMpe3eHTALNN U OCOOCHHOCTEHN ay IUTOPHH;

MMOHUMATh M WCITOJIb30BaTh MPEUMYIIIECTBA KOMaHHOW ¥ WHIUBUIY TbHON
paboThHI IPU PEHICHUH YUYEOHBIX MaTeMaTUUYECKUX 3a/1a4;

NPUHUMATH LIE€1b COBMECTHOM NEATENbHOCTH, IIAHUPOBATh OPraHU3ALIMIO
COBMECTHON paboThl, pachpenensTh BHIbl paboOT, JOroBapHUBaThCH,
o0CcyXaaTh TPOIIECC M Pe3yJbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNmoBbIX ¢opmax paboTel (0OcCyxkacHUs, O0OMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBI U JIPYTHE), BEITIOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHHPOBATH CBOU JEUCTBUS C JPYTUMHU WICHAMH KOMAaHJIBI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT MO KPHUTEPHSIM,
chOopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSTENIBHO COCTAaBJIAThH IUIAH, aIrOPUTM pPEIICHMs 3a1a4yd (WIH €ro
4acTh), BBIOMpATh CIOCOO pelieHUs ¢ YY4ETOM HMEIOIIUXCA PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTUPOBAThH
BapHAaHThI PEUICHHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPO.Ib, MO OHAJILHbII HHTEJJIEKT:

BJIA/IETh CIIOCOOAMHU CaMOTMPOBEPKH, CAMOKOHTPOJIA MPOLIecca U pe3yibTara
pelIeHrs MaTeMaTHIeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HallICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIHLHOCTH MOCTABICHHOMN IIENH U
YCIIOBUSAM, OOBSCHATh NPUUYUHBI JAOCTHXKEHUS WM HEJOCTHXKEHHS IIElu,
HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI



K xoniry oOydeHus B 7 kJjacce O0OydarOUIuicS MOJYYUT CIEAYIOUIUE
PEAMETHBIC PE3YIIbTATHI:

Pacno3naBath M3y4YeHHbIE TE€OMETPUYECKUE (QUTYPBI, ONPEAENiITh HX
B3aMMHOE pAaCIOJIOKEHUE, HU300pakaTb TeOMETpUUYECKHe QUTYpPhl, BBIMOIHATH
YepTekKu MO YCIOBUIO 3adaud. M3mepsATh JUHEWHbIE W YIJIOBBbIE BEJIUYUHBI.
Pemrars 3aa4n Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Henats rpyOyr0 OIIEHKY JIMHEHMHBIX M YIJIOBBIX BEJIWYHH TPEIMETOB B
peanbHON KU3HHM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX
00BEKTOB MO TOPSIIKY BETUYUHBI.

CTpouthb UyepTexKHU K TEOMETPUUECKUM 3aJ1auaM.

[lonp3oBaThCs TMpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCHOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUHU 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C MCIOJIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

ITonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYIOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIUaHbl, MPOBEAEHHOM K  TUMNOTEHY3€  MPSMOYTOJILHOTO
TPEYTOJbHUKA, B PEIICHUU T'€OMETPUIECKUX 3aau.

Onpenenars napawieaIbHOCTh IPSIMBIX C TIOMOIIIBIO YTIIOB, KOTOpbIe 00pa3yeT
¢ HUMU cekymas. Onpenenars napauieIbHOCTh MPAMBIX C MTOMOIIBI) PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JO TOUYEK APYTOU MPSIMOU.

Pemiats 3aauun Ha KiieTyaroi Oymare.

[IpoBOUTH BHIYUCIEHUS W HAXOJUTh YUCIOBbIE MU OyKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKHMX 3aJadyax C MCHOJIb30BAHUEM CYMMBbI YTIJIOB
TPEYyTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMWCTB YIJIOB, OOpa30BaHHBIX IpH
NEpPEeCEeYEHUN JBYX MapalJelbHbIX MPSMbBIX CeKylled. Pemars npakTuyeckue
3a/1a4M Ha HAXOXKJICHUE YTJIOB.

Brnanerb MNOHSTHEM TIEOMETPUYECKOIO MeECTa TOYEK. YMETh ONpeNesiTh
OMCCEKTPUCY yIJia M CEPEIUHHBIN MEePICHANKYJISIP K OTPE3KY KaKk TeOMETPHIECKUE
MecTa TOYEK.

DopMyIHUPOBATH OMPEACICHUS] OKPY>KHOCTH M KpyTa, XOpAbl U JUaMETpa
OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOMCTBA MpHU
pelLIeHnN 3a7a4.

Brnanerh mMoHSATHEM OINMHUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh €€ ueHtp. [lonb3oBaThes pakTaMu O TOM, YTO OUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA TMEPECEKAIOTCS B OJHOM TOYKE, M O TOM, UYTO CEpPECIAUHHBIC
NEPIEHIUKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA EPECEKAOTCS B OJTHOM TOUKE.

Bnagere noHsiTHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajanyca, MPOBEAEHHOIO K TOYKE KaCaHUsl.



[Tonb30BaThCA MNPOCTEHIIMMU F€OMETPUUECKHUMHU HEPABEHCTBAMHU, IOHUMATh
UX MPAKTUYECKAN CMBICIT.

[IpoBOANUTHE OCHOBHBIE TEOMETPUUECKUE TIOCTPOCHUS C ITOMOIIBIO LIUPKYIS U
JIMHENKHU.

K xoniy oOyuenuss B 8 kJiacce OOyd4arolmuics TMONYYUT CIEIYIONINE
pEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX 3JEMEHTHI,
[0JIB30BAThCS UX CBOMCTBAMM MPH PEIIEHUH N€OMETPUUYECKHX 3aad.

[IpuMeHsATh CBOMCTBA TOYKH TEPECEUCHHS MEIuaH TPEyroyibHUKa (IIEHTpa
Macc) B pELICHUH 3a71a4.

Bnaners noHATHEeM cpelHEN JTUHUM TPEYTOJIbHUKA U Tpareluuu, MPUMEHSTh
X CBOMCTBAa INpPHU PELICHUH reomMeTpuyeckux 3anad. llomp3oBaThes TeopeMon
Qaneca ¥ TEOPEMON O TPONOPLUMOHATBHBIX OTPE3KaxX, IPUMEHSITh UX JJI PEILICHUS
NPAKTUYECKUX 33/1a4.

[TpuMeHsTh MpU3HAKU TOI00MS TPEYTOIBHUKOB B PEIICHUH T'€OMETPUIECKUX
3a/1a4.

[Tons3zoBaThest Teopemoit [ludaropa ans pemieHUss TEOMETPUUECKUX U
npakTuueckux 3agady. CTpouTh MaTEMaTUYECKyl0 MOJENb B MPAKTHYECKHX
3aJ1a4ax, CaMOCTOSTENBHO JIEIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagerp mNOHATHMSAMU CHHyCa, KOCHMHyca W TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyroiabHUKa. [101b30BaThCS ATUMM MOHATHSAMU JJISI PELICHUS
IPaKTUYECKUX 3a]ad.

Beraucnsars (pazauyHbIMUA CIOCOOAaMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX (uryp (moJsib3ysich, TIA€ HEOOXOIUMO, KaJbKyJISITOPOM).
[IpuMeHsTh MOTy4YEeHHbIE YMEHHUS B MPAKTUUECKHUX 3a/1a4ax.

Bianerb NOHATHUAMM BIHUCAHHOTO M ILEHTPAJIBHOTO YIJia, HCHOJIb30BATh
TEOPEMbI O BIIMCAHHBIX yTJaX, yriax MEXAy XOpAaMH (CEeKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOM M XOPAO0M MPU PEIICHUH T€OMETPUYECKHUX 3a]a4.

Biagere MOHATHEM OMMCAHHOTO YETBHIPEXYTOJbHHKA, MPUMEHSATH CBOMCTBA
ONIMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a1a4.

[IpuMeHATHh MONyYEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEMaTUYECKUE
MOJENH VIS 3a/1a4 PEAIbHOM KU3HU U MMPOBOAUTH COOTBETCTBYIOLINE BBIYUCICHUS
C TpPUMEHEHHWEM IMOAOOUS U TPUTOHOMETPUM (MOJB3YSACh, TJI€ HEOOXO0IUMO,
KAJIBKYJIITOPOM).

K koHuy oOyueHus B 9 KkJjacce oOydarolMiics MOJIYYHUT CIEIyIOLINE
MPEAMETHBIE PE3YIbTAThI:

3HaTh TPUTOHOMETPHYECKHE (DYHKIIMM OCTPHIX YTJIOB, HAXOIUTh C HX
NOMOUIbIO pa3IUYHbIE 3JIEMEHTHl NPSIMOYTOJBHOTO TPEYTOJbHUKA («pelieHne



MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY ). HaxouTh (C TOMOIIBIO KaTbKYJISTOPa) ATUHBI
Y YTJIBI 7151 HeTaOMMYHBIX 3HAYCHHI.

[Tonb3oBaThest popMyliaMu PUBEICHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM Il HAXOXJACHUS COOTHOIICHWH MEXAYy TPUTOHOMETPUYECKUMHU
BEITUYMHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsI HAXOKICHUS Pa3TMIHbBIX
AJIEMEHTOB TPEYTOJNIbHUKA («pEIIeHHEe TPEYroJbHUKOBY»), MPUMEHATh WX TpHU
pEILICHNN TeOMETPUYECKUX 3a/1a4.

Bnagerp  moHsTHSAMH — mpeoOpa3oBaHHMsS — MOAOOHS, COOTBETCTBEHHBIX
37eMEeHTOB MoI00HBIX (Guryp. [lomb30BaThCs CBOMCTBAMU MTOAOOMS TPOU3BOTHHBIX
buryp, yMeTb BBIUHCIATH JUIMHBI W HAXOAWTh YINIBI Yy TOMOOHBIX (uryp.
[IpumeHsTH CBOIMCTBa MOAOOMS B MPAKTHYECKHX 3a7avyax. YMETh NPUBOIUTH
MpPUMEPHI MOJAOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCS TEOpEMaMHU O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOM!.

[Tonp30BaThCs BEKTOpaMH, MOHUMAaTh WX TEOMETPUUECKHA WU (HU3MUSCKUN
CMBICJI, TIPUMEHSATH WX B PEIICHUH TEOMETPUYECKHX U (U3NYCCKUX 3a/aad.
[TpumeHsTH CKaTApHOE MPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKICHUS IJTUH U YTJIOB.

[Tonb30BaThCS METOAOM KOOPJIMHAT HA TIUIOCKOCTH, NPUMEHATH €ro B
PEIICHNN TEOMETPHYECKUX M MPAKTUIECKHUX 3a7ad.

Brnanets MOHATHSMU TMPaBUIBHOTO MHOTOYTOJIBHHMKA, IJIWHBI OKPY>KHOCTH,
JUTMHBI YT OKPY>KHOCTH W PaJMaHHON MEpHI yTIila, YMETh BBIYUCIATH IDIOMIATH
Kpyra u ero yacteid. [[puMeHsTh mosydeHHbIe YMEHHS B MPAKTUIECKHUX 3aauax.

Haxomuth ocu (MM TEHTPHI) CUMMETPUU (PUTYpP, TMPUMEHATH IBUKCHUS
TUTOCKOCTH B MIPOCTEUIITNX CITyJasiX.

[IpuMeHATh MOyYeHHBbIC 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEeMaTHYECKUE
MOJIEIH JIJIsl 33]1a4 peabHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TMPUMEHEHWEM TMOAO00MS M TPUTOHOMETpHUECKHX (YHKIUH (MMONB3YsICh, TJE
HE00XOUMO, KATBKYJIITOPOM).



TEMATHNYECKOE IINTAHUPOBAHUE
7 KIIACC

KosuvecTBo yacos JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kourpoabubie | TIpakTuyeckue (uubp )
NMpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[IpocTeiimme reoMeTpudyeckue PUTrypsl u
1 I/I)I: cBoiictBa. U3me TepHHe FeOMﬁ(Eb I/I};I;CKI/IX 14 Bubnrorexa LIOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmorexa [IOK
2 T 22 1
PEYTOIBHILIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble psIMBbIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyX)HOCTb 1 KpyT. [ 'eomeTprueckue 14 1 bubnmoreka [JOK
MIOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. bubnuortexa [JOK
5 I1 600 4 1
OBTOPEHIE, ODODIICHHE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KJIACC

KoanuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM ugposbie
Ne n/m pasi Kontpoabnsie | IlpakTnueckue (ubp )
NporpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
.. bubmmotexa [IOK
1 Bt 12 1
STHPEXy TR https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopemMa o
2 MPOTIOPIUOHATBHBIX OTPE3KaX, MO J00HbBIE 15 1 bubnmorexa LIOK
poTiopH P 104 https://m.edsoo.ru/7f417e18
TPEYTOIbHUKH
[Imomans. Haxoxaenue miomanen
3 Tpe IfOJi,HI/IKOB u il/moro ronI:HHHx ¢bur 14 1 bubmmorexa [IOK
pey Y YP- https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnmnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTiIBl B OKpYKHOCTU. Brincanusie u
5 OIHMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnunoreka [IOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEH
bu6nmunorexa [IOK
6 I1 0006 i 4 1
ORIOPEEE, ORODIIEEES S https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KJIACC

KoanuecTBo yacos DJIEKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (mupp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmnotexa IIOK
1. B 12 1
SIcTopHL https://m.edsoo.ru/7f41al2c
2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH 9 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnoreka [JOK
' CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
4 [TpeoGpa3zoBanue nonobus. Merpuueckue 10 1 bubnmnoreka LIOK
' COOTHOIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJNBHUKH. J{JIMHA
5 05 YKHOCTH U TIJIO ya b Kpyra 8 8 bubmorexa OK
' Py = HU pyra. https://m.edsoo.ru/7f41al2c
Brruncienue niomaaei
bu6nmmorexa [IOK
6. 6
JpmiKeHs I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CHCTEMATU3AITIS 7 5 bubnmnoreka [JOK
' 3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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