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HOACHUTEJIBHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUSA"

PabGouas mporpamma mo ydeOHOMy Kypcy "leomerpus" s oOywaromuxcst 7-9 KiaccoB
pa3zpaborana Ha ocHOBe DenepalbHOrO0 TOCYAAPCTBEHHOTO 0O0pa30BaTeIbHOIO CTaHAapTa
OCHOBHOTO o0O0mero o6pa3oBaHusl C YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHHUIA,
NpPeABbSBISIEMbIX K MAaTeMaTHUYECKOMY OOpa30BaHMIO, U TPATUIMHA POCCUHCKOTO 0OpazoBaHMA,
KOTOPBIE 00ECIIEYNBAIOT OBJIA/ICHUE KITFOYEBHIMHI KOMITIETEHIIMSIMHU, COCTABIISIFOIIUME OCHOBY JIJIS
HETPEPhIBHOIO O00pa3oBaHMsA M CaMOPa3BUTHs, a TakXKe IEeJIOCTHOCTh OOLIEKYJIBTYPHOTO,
JMYHOCTHOTO W TI03HABATEIBHOTO pa3BUTHS oOydaromuxcsi. B mporpamme ydyTeHBI Waed u
nosnoxeHust KoHnenuuu pa3Butus MareMarudeckoro oopasosanus B Poccuiickoii @enepanuu. B
a1moxy mu¢poBol TpaHchopMauu Bcex cep YeTOBEUECKON IESITEIIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YelIOBEKOM 0Oe3 0a30BOil MaTeMaTH4eCKOW IMOATOTOBKH. YK€ B
IIKOJIE MaTeMaTHKa CITy)KUT OMOPHBIM MPEAMETOM JUISi U3yUEHHSI CMEKHBIX JTUCIHUILINH, a OCIe
IIKOJIBl peasbHOW HEOOXOIMMOCTBIO CTAHOBUTCS HENpEepbIBHOE OOpa3oBaHHE, 4TO TpedyeT
MOJIHOIIEHHOM 6a30B0i 00111€00pa30BaTEIbHON MOJITOTOBKH, B TOM YHCJIE U MAaTEeMaTUYECKOM.

310 O0O0YyCIOBIEHO TEeM, YTO B HAllM JTHU PACTET YHMCIO TNPOQPECCHil, CBI3AaHHBIX C
HETIOCPEJICTBEHHBIM TMPUMEHEHHEM MaTeMaTuKd: U B cdepe IKOHOMHKH, U B OHW3Hece, U B
TEXHOJIOTUYECKHX O00NacTaX, M Jaxe B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
IIKOJIbHUKOB, JUISI KOTOPBIX MaTeMaThKa MOXKET CTaTh 3HAYMMBIM MTPEIMETOM, PACIIAPSIETCS.

[IpakTuyeckas MOJNIE3HOCTh MAaTEeMaTHKH OOYCIIOBIIEHA TEM, 4TO €€ IMPEeIMETOM SIBIISIOTCS
(dyHIaMEHTaIbHBIE CTPYKTYphl HAIIETO MHpPA: MPOCTPAHCTBEHHBIC (DOPMBI U KOJIUYECTBEHHBIE
OTHOILICHHUSA OT MPOCTEUIIMX, YCBAaMBAa€MbIX B HEMOCPEJICTBEHHOM OINBITE, 10 JOCTaTOYHO
CIIOKHBIX, HEOOXOAWMBIX JIJISi Pa3BUTHSl HAyYHBIX M TNPHUKIATHBIX HIeH. be3 KOHKpeTHBIX
MareMaTH4ecKUX 3HAHUN 3aTPyJHEHO MOHHWMaHHE MPUHIMIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHON TEXHWKH, BOCHPHUSATHE ¥ WHTEpIpEeTaIus pa3HOOOpa3HOW CONHAIbHOH,
HSKOHOMHUYECKOM, MOJIMTHYECKOH HH(popMau, Manod(h(GeKTUBHA MOBCEJHEBHAS MpPaKTHUYECKas
JesITeIbHOCTh. KaXoMy 4YeloBeKYy B CBOCH JKM3HM TPUXOAMTCS BBIMOIHATH PAcYEThl W
COCTaBJISAITh AJITOPUTMBbI, HAXOAUTh U IPUMEHATH (POPMYIIBL, BIa/IeTh IPAKTUYECKUMHU NPHUEMaMHU
TE€OMETPHUYECKAX HM3MEPEHHH W TOCTPOCHWH, YUTaTh WH(POPMAIUIO, TPEACTABICHHYIO B BHUJIC
Tabnui, auarpaMM M TpadUKOB, JXKUTh B YCIOBHSAX HEONPEAEIEHHOCTH W IOHUMATh
BEPOSTHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OnHOBpEMEHHO ¢ pacimupeHueM cep NPUMEHEHUS MaTeMaTWKU B COBPEMEHHOM OOIECTBE
BcE OoJiee BaKHBIM CTAaHOBUTCS MaTeMaTHUECKHWH CTWJIb MBIIUICHUS, TPOSBISIONINICS B
oTpenesIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3y4yeHuss MaTeMaTUKU B apceHall MpUEMOB U
METOJIOB MBIIIJICHHUS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIFOYAIOTCS MHAYKIWS W ACTYKIIHSA,
00001IeHne W KOHKpETH3alus, aHalu3 W CHUHTE3, KiIacCUPUKAIUs W CHUCTEeMaTH3alus,
abctparupoBanne W aHanorus. OOBEKTh MaTeMaTHYECKUX YMO3AKIIOUEHHH, MpaBHiIa WX
KOHCTPYHMPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (popMynHpoBaTh, OOOCHOBBIBaTh W JOKA3bIBaTh CYXICHHS, TEM CAaMbIM DPa3BHBAIOT
JOTMYEeCKoe MbllIUIieHHe. Benymias poib NpUHAUIEKUT MaTeMaTuke U B (popMupoBaHUU
QITOPUTMHUYECKOW KOMIIOHEHTHI MBIIIICHUS W BOCIIUTAHUH YMEHUH JIEHCTBOBATH IO 3aJIaHHBIM
aNropuTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpOBaTh HOBBIE. B mpouecce pemeHus
3aja4 — OCHOBOW y4YeOHOH NesTeThHOCTH Ha YpPOKaX MaTeMaTHKH — pPa3BHBAIOTCS TaKKe
TBOpUECKas ¥ MPHUKJIAZHAS CTOPOHBI MBIIIJICHHUS.

OOyueHune MaremaTtwke Aa€T BO3MOXHOCTH pa3BUBaTh y OOydYalOIIUXCS TOYHYIO,
palnMoHaIbHYI0 U MH(POPMATHUBHYIO pedb, YMEHUE OTOMpATh Haubojee MOAXOASIIIE S3bIKOBbIC,
CUMBOJIMYECKHE, TpapuuecKhe CpeACTBa IS BBIPAXCHHS CYXICHHUH W HANIATHOTO WX
NPEACTaBICHUSI.



Heo6xonumMbIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJKOBaHHMHU SIBIISICTCS 00I1Iee
3HAKOMCTBO C METOAAMHU MMO3HAHUS JAEHCTBUTEIBLHOCTH, MPEJICTABICHUE O MPEAMETE U METoAax
MareMaTuky, MX OTIMYMH OT METOAOB JAPYI'MX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00
O0COOEHHOCTSAX MPUMEHEHUSI MaTeMaTUKU JUIsl pELIeHHs] HayYHbIX W MPUKIAJHBIX 3a1ad. Takum
o0pa3om, MaTeMaTHyecKkoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOILEH KYIbTYpbl
YeJI0BEKa.

N3ydyeHne MaTreMaTHKH TAaKXKe CIOCOOCTBYET JSCTETHYECKOMY BOCHUTAHHUIO UEJIOBEKa,
NOHMMAaHMUIO KPacoThl M HU3SIMIECTBA MAaTEeMaTUUYECKUX pPACCYXJAEHUM, BOCHPUITHUIO
reoMeTpHUYECKUX (POpM, YCBOCHUIO 1€ CUMMETPUH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA "I'TEOMETPUSA"

«MareMaTuKy yxe 3aTeéM Y4YHUTh HaJ0, YTO OHAa YM B TIOPSIOK TTPUBOIUTY», — THCAJ BEJIUKUN
pycckuil yuensli Muxaun BacunbseBuu JIomoHOCOB. 1 B 3TOM COCTOMT OJHA M3 ABYX LEJIEU
00y4eHHs] TEOMETPUU KaK COCTAaBHOM YAaCTH MATEMAaTUKHU B IIKOJIE. DTOHM eI COOTBETCTBYET
IoKaszaTelnbHas JHUHUS TMpenogaBaHus reomerpuu. Crenys mnpeacTaBIeHHOW paboueit
mporpaMme, HadyMHash C CEObMOTO KJlacca Ha YpOKax T€OMETPUU OOYyYarolIuics YUIUTCS
MPOBOAUTH JOKA3aTEIbHbIE PACCYXKACHUS, CTPOUTH JOTMYECKHE YMO3AKIIOUEHUS, JOKa3bIBAaTh
WCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTP MPHUMEPHI K JOKHBIM, MTPOBOJUTH PACCYKACHHS OT
«TPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpAaTHBIC YTBEPHKICHUSI.
VYueHuK, OBIaICBIINI HCKYCCTBOM PACCYyKIaTh, OyI€T MPUMEHSATh €T0 U B OKPY’KAIOIICH KU3HHU.

Kak nucan reometrp u neparor Urops @egoposuy llapeirus, «J1oapMu, NIOHUMAIOIIMMU, YTO
TaKoe J0Ka3aTeNbCTBO, TPYAHO W JaXK€ HEBO3MOXXHO MaHHUIYIUpPOBaTh». M B 3TOM COCTOUT
BaKHOE BOCIMTATEIIbHOE 3HAUECHUE HM3YyUYEHUsI T€OMETPHUH, MPUCYIIEee MMEHHO OTE€YECTBEHHOMU
MaTeMaTHYeCKoU IKojie. Bmecrte ¢ Tem aBTOpbl MPOrpaMMbl MPENOCTEPEraroT YUYUTENIs OT
u3nuIIHero ¢opmanu3Ma, OCOOEHHO B OTHOIICHHWM Hadal M OCHOBAaHHWI T'E€OMETpPHH.
®pannys3ckuii mateMatuk JKaH [IpenoHHE MO 3TOMY MOBOIY BbICKa3zayics Tak: «UYTo kacaercs
JEIUKATHOW MPOOJIEMBbI BBEICHUS «aKCHOM», TO MHE Ka)XeTCs, YTO Ha MEPBBIX MOpax HYXHO
BOOOIIEe KM30erarb MPOU3HOCUTH caMo 3T0 cioBO. C Ipyroil ke CTOPOHBI, HE CIEAYET YIyCKaTh
HU OJHON BO3MOXXHOCTH JaBaTh MPUMEPHI JIOTUYECKUX 3aKIIOYCHUN, KOTOpBIe Kyaa B OobIieit
Mepe, 4YeM uJes aKCHUOM, SBISIOTCA HWCTUHHBIMH W €JMHCTBEHHBIMH JIBUTATEISIMU
MaTeMaTH4€CKOrO MBIIICHUSD.

Btopoii nenpio u3ydeHHUs TEOMETPUM SBIISICTCS MCIOJIB30BaHHE €€ KaK WHCTPYMEHTa MpH
pPEILICHUH Kak MaTeMaTHMYeCKUX, TaK M MPAKTHUYECKUX 3a7ay, BCTPEYAIOIIMUXCS B peaibHOU
*Ku3HU. OKOHUMBIIMA KypcC T€OMETPHH IIKOJBHUK JOHKEH OBITh B COCTOSHUU OIPENCITUTH
reoMeTpuyecKyio (urypy, ommcarb CIOBaMH JaHHBIM YepPTEX WIM PUCYHOK, HAWUTH IUIOMIAb
3€MEJIbHOTO y4YacTKa, pacCYMTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens uiu
TpeOyeMble pa3Mepsbl Tapaxka Uit aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIUTENbHAS
JUHUS B W3YYCHUW TEOMETPUHM B IKojie. [laHHas mpakThyeckas JIMHHS SIBISICTCS HE MEHee
BakHOH, yem niepBast. Emé [1naron npeanuceiBai, uroOsl «rpaxkaane [IpekpacHoro ropona HU B
KOEM ClTydae He OCTaBJISIIM TEOMETPHUIO, BEb HEMAJIIOBAXKHO Jake MOOOYHOE €€ MPUMEHEHUE —
B BOGHHOM JIeJI€ J1a, BIPOYEM, U BO BCEX HAyKax — JJIs JIyUILIErO UX YCBOCHHUSI: MbI BEJlb 3HAEM,
Kakas OeCKOHEYHas pa3HUIla CYIIECTBYET MEXKIy YEJTOBEKOM IPUYACTHBIM K TE€OMETPUU U
HENPUYACTHBIMY. NI 3TOr0 YYHUTENI0 PEKOMEHIyeTCs MOA0MpaTh 3aJa4d IMPAKTHYECKOTO
XapakTepa IS pacCMaTpUBaeMbIX TE€M, YYHUTh JETEH CTPOUTh MAaTeMaTHYECKHEe MOMAETH
pealbHbIX JKU3HEHHBIX CUTyaldld, NPOBOJUTH BBIUYMUCICHUS M OLEHHUBATh aJI€KBaTHOCTh
MOJIy4eHHOTO pe3ynbrara. KpaifHe BaXHO MOAYEPKUBATH CBA3M TEOMETPUHM C JAPYTHUMU
npeaMeTaMi, MOTHBUPOBATh HCIONB30BaTh OMPECIICHUsI Te€OMETPUUYECKUX (PUTyp U TOHSATHUH,
JIEMOHCTPHUPOBATH TPUMEHEHHUE MOTYYECHHBIX YMEHUN B (PU3HKE M TEXHUKE. JTU CBA3U Hanbosee
SIpPKO BUAHBI B TeMax «BekTopel», « TpuroHoMeTpuyeckre COOTHOUIEHUs», «MeTos KoopauHaT»
u «Teopema ITudaropar.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueObHOMY MUIaHy B 7—9 Kiaccax usydaercst yueOHbll Kypc «['eomeTpus», KOTOpbIi
BKJTIOUAET CJIEAYIONIMEe OCHOBHBIC pa3lenbl comepkanus: «leoMmerpudeckue (GUTYpHl UM HX
CBOHCTBa», «l3MepeHne reoMeTpUuecKUX BEIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha
IIOCKOCTHY, «BekToph», «/IBmkenns miockocti» 1 «IIpeodpazoBanust mogoousy».

VY4eOHbIN MIaH NpeaycMaTpUBaeT U3ydyeHUE I'e€OMETpPHM Ha 0a30BOM ypOBHE, MCXOIS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM IOy, BCETro 3a Tpu roga oOyueHus — He MeHee 204 yacos.

COIAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

HavanbHuble moHATHS TeoMeTpud. Touka, mpsiMasi, OTPE30K, Jiyd. Yroi. Buasl yrios.
BepTukanbuble u cMexHble yrabl. buccektpuca yrna. JlomaHasi, MHOTOYTOJbHHK.
[TapannenbHOCTh ¥ NEPIEHAUKYISPHOCTD MPSIMBIX.

Cummetpuunbie ¢urypol. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuu. [Ipumepsl cuMMETpUn B
OKpPYKaroIlEeM MHpE.

OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYIS W JIMHEWKU. TpeyronbHUK. Bricora, mennana,
OuCCceKTpuca, UX CBOMCTBA.

PaBHOOEPEHHBIN U PaBHOCTOPOHHUI TpeyroinbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpolicTBa M NpHU3HAKM paBHOOEAPEHHOIro TpeyroJbHuKa. I[Ipu3sHaku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M MPU3HAKU NapajuleabHBIX NpsAMbIX. CyMMa yITIOB TpeyrojibHUKa. BHemHue yrisl
TPEYTOJbHUKA.

[IpsimoyronbpHbI TpeyroabHUK. CBOMCTBO MenMaHbl HPSMOYTOJIBHOIO TPEYroJbHUKA,
NpOBENEHHONM K TuUNOTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJbHHUKOB.
[IpsimoyTronbHBIN TPEYTOJBHUK € YIIIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema o OOJbIIeM yTIie u OOJNbIIeH cTOpoHe TpeyroabHuKa. [lepreHanKysp 1 HaKIIOHHASI.

I'eomerpuueckoe Mecto Touek. buccekrpuca yra u cepeirHHbBINA MEPIEHAUKYISAP K OTPE3KY
KaK reOMeTpUUYECKHE MECTa TOUEK.

OKpy>XHOCTb U KpYT, XOp/a U AUAMETP, UX CBOWCTBA. B3auMHOE pacnonokeHue OKpyKHOCTH
u npsmoi. KacarenbHas M cekymas K OKpPYXHOCTH. OKpYyKHOCTb, BIMCaHHas B YOI
BnucanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero INpuU3HakKu M CBOWCTBA. YacTHbIE Ciydau
napajiesIorpaMMoB (IpsSMOYTOJIbHUK, poMO, KBajaparT), UX HPU3HAKU MU cBOMCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ CBOCTBa U MpU3HAKU. [IpsMoyronbpHas Tpanemus.

Meton ynBoenuss Menuasbsl. lLlenTpanbHas cuMmmerpus. Teopema daneca u Teopema o
IIPONIOPLIUOHAIBHBIX OTPE3KaxX.

CpenHue TMHMM TPEyroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKa.

[TomobOue TpeyronbHUKOB, KOX(QGUIMEHT momaoous. I[Ipu3Hakum TOAOOUS TpPEYroJHLHUKOB.
[TpumeHeHne nopoOus NpyU peIeHnH NPaKTUYECKUX 3a1ay.

CpoiicTBa momaaeii reomeTpudeckux ¢uryp. Dopmynbl JUis IUIOMAAM TPEYTOJbHUKA,
napaesnorpaMma, pom6a u tpaneunu. OTHOLIEHHE TUIoNaAel MOL00HBIX QUryp.

Boruncnenue miomazneil TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aTtoil Oymare.

Teopema [ugaropa. [Ipumenenue Teopems! [Ingaropa npu pemeHnn NpakKTUYECKUX 3aad.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro YyIjia MpsSAMOYTOJIBHOTO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuueckue GyHKuu yrios B 30°, 45° u 60°.

BrnmcaHHble M LEHTpajbHbIE YIIBI, YIojl MEXIY KacarelbHOM M XOPAOU. YIIBI MEKIY
XOpAaMU M CEKynMMH. BrnucaHHBIE M ONHMCaHHBIE YETBHIPEXYTOJBHUKH. B3aumHoe



pacrionoxeHue JByX OKpyxHocTeil. Kacanue oxpyxnocreid. OOmme kacareiabHble K JIBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanredc ymios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyJIbl IPUBEICHHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB U T€OpeMa CHHYCOB. PelieHue npakTu4eckux
3a/1a4 ¢ MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nmogodus. [Togobre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 mpoOM3BENEHUU OTPE3KOB XOPI, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYLIUX,
TEOpeMa O KBaJpare KacaTeJIbHOM.

Bekrtop, anumHa (MOAynb) BEKTOpA, COHANpPaBIEHHbIE BEKTOPbI, MPOTHUBOIOJIOXKHO
HalpaBICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpPALMU HaJ
BEeKTOpamu. Pa3iiokeHne BEKTOpa Mo JBYM HEKOJUIMHEApHbIM BeKkTOopaM. KoopauHaTsl BeKTOpa.
CkansipHO€ ITPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE I HAXOKICHUS UIMH U YTIIOB.

JlexapToBbl KOOPAMHATHI HAa IIOCKOCTU. YpaBHEHUS NPSIMON U OKPYXKHOCTHU B KOOpJIUHATAX,
NIEPECEUEHUE OKPYKHOCTEN U NPSMbIX. METO KOOPIANHAT U €r0 IPUMEHEHHE.

IIpaBunpHbIE MHOTOyroJIbHMKHU. J[JIMHAa OKpYyKHOCTH. I'paaycHas W pajanaHHas Mepa ymia,
BBIUMCJIEHHME JUIMH OYyT OKpykHOCTe!. [lnomanp kpyra, cekTopa, CerMeHra.

JIBUKEHHs TUIOCKOCTH M BHYTPEHHUE CUMMETpHH (GUryp (3JeMeHTapHbIe MpPEACTaBICHUS).
[TapamnensHbiii nepenoc. IIoBopor.

IHNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbHI

OcBoeHue y‘IC6HOFO Kypca ((FGOMCTpI/Iﬂ» JOJIZKHO o0ecneunBaTh JOCTHIKCHUC Ha YPOBHC
OCHOBHOI'O OGH.IGFO 06pa30BaH1/151 CICAYIOIMUX JIMYHOCTHBIX, MECTAIIPCAMCTHBIX U NPCAMETHBIX
06p330BaTeJ'IBHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIudHOCTHBIE PE3yJNbTaThl OCBOCHHS NporpaMMbl ydebHOTO Kypca «['eomeTpusi»
XapaKTepU3yrTCs:

IIarpuornyeckoe BoCIUTAHHE:

MPOSIBJIECHUEM MHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHUMCKON MaTe€MaTHUKH, IIEHHOCTHBIM
OTHOLLIEHUEM K JOCTHMKEHHSIM POCCHMCKUX MATEMaruKOB W POCCHIMCKOM MaTeMaTU4yeCKOU
IITKOJIBI, K UCTIOIB30BaHUIO 3TUX AOCTH)KCHHUH B IPYTUX HayKax M MPUKIAIHBIX cdepax.

I'pasknanckoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJTHEHHIO OOS3aHHOCTEW TpakJaHWHA W pealM3alud €ro Ipas,
NPEICTAaBICHUEM O MaTeMAaTUYeCKUX OCHOBaxX (YyHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD,
SBIICHUM, TPOLEAYp TpakgaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBHIO K
OOCYXKICHHUIO ITUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHEHHEM TOCTHKEHUIN
HayKH, 0CO3HAaHUEM BaKHOCTHU MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B IESITEILHOCTH YUEHOTO.

TpynoBoe BocniuTaHue:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTHU4eCKOM
HANPaBICHHOCTH, OCO3HAHWEM BaKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs HA MPOTSKEHUU BCEH
YKU3HM JIJIs1 YCTICIITHON TTPO¢)eCCHOHATBHOM IeITeTbHOCTH U PA3BUTHEM HEOOXOUMBIX YMEHU;

OCO3HAHHBIM BBIOOPDOM H TIOCTPOCHHEM WHIWBHIYALHOM TpPAaeKTOpUH OO0pa30BaHUS H
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEMH.

JcreTnUecKoe BOCIIUTAHHUE:

CITIOCOOHOCTBIO K DJMOIIMOHAIIBHOMY W JCTETHYECKOMY BOCIPHIATHIO MaTeMaTHYeCKHX
00BEKTOB, 3aJ1au, PEIICHUH, PACCYXJICHUI; YMEHHUIO BUICTh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.



LleHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAalMel B JEeATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbIX IMpPEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS 4YEJIOBEKa, MPUPOABI M OOIIECTBa, MOHUMAaHHEM
MaTeMaTH4eCKON HaykKu Kak cepbl 4YeIOBEYECKOW JEeATENbHOCTH, ATAaloB €€ pa3BUTHUS U
3HAYMMOCTH JUIsl pa3BUTHUS LUBUIN3ALUU;

OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH W MaTeMaTHYeCKOW KyJIbTYpOM KaK CPEJICTBOM IO3HAHUS
MUDA;

OBJIaJICHUEM NPOCTEUITUMHU HaBBIKAMU UCCIIEI0BATEIbCKOMN 1E€ATEIbHOCTH.

du3znveckoe BOCHUTaHHMe, (GOPMHPOBAHHE KYJBTYPbl 3A0POBbSI H 3MOIHOHAJIBLHOIO
0J1aronmoJIyyHus:

TOTOBHOCTBIO NMPUMEHATh MATEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3J0POBbs, BEICHUS
3I0pOBOTO 00pasa JKHU3HM (310pOBOE MHUTaHHE, cOATaHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA,
perynsipaasi pusndeckasi akTUBHOCTb);

c(hopMUPOBAaHHOCTHIO HABBIKA Pe(ICKCHHU, TPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TaKOTO )K€
npasa Jpyroro 4yeaoBeka.

IKOJIOTHYeCKoe BOCIIUTAHNe:

OpUEHTAIMel Ha TpPUMEHEHHWE MAaTeMaTWUYeCKUX 3HAHWHM JUIsl pelleHus 3agad B 00JacTu
COXPaHHOCTH OKPY)KAIOMICH cpefpl, TUIAHUPOBAHUSA ITOCTYNKOB W OICHKA HX BO3MOXKHBIX
MOCJEICTBUI 17151 OKPYXKAIOILLEH CPeibl;

OCO3HaHHMEM ITI00aTbHOTO XapaKTepa IKOJIOTHUECKUX IPOoOIeM U MyTel UX peleHHus..

JIndyHOCTHBIE Ppe3yJabTaThbl, OOecneYMBaAWIINEe aAAANTANUI o0ydyawmierocs K
U3MEHAIIIMMCS YCJIOBUAM COUMAJIBbHON M IPUPOJAHON cpelbl:

TOTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBUAX HCOHpe,Z[CJ'IéHHOCTI/I, MMOBBIIICHHUIO YPOBHSA
CBOCH KOMIICTCHTHOCTH 4YCpe3 NPAaKTUUCCKYIO JCATCIbHOCTDb, B TOM YUCJIC YMCHUC
YUUTBCA Y APYTUX J'IIOI[CI‘/'I, ano6peTaTb B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHMA,
HAaBbBIKW U KOMIICTCHIIUW U3 OIbITA APYTUX;

He00XOMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HaHUH, B TOM Yucie GOpMyTupoBaTh UJIEH,
TIOHSITHSI, TUTIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YHCIIC paHee HE M3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH!, TUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTHIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATh CTPECCOBYIO
CUTYalLUIO KaK BbI30B, TPEOYIOIUI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE
pelIeHus u AelcTBUs, (GOPMYIUPOBATh U OLICHUBATH PUCKH U MOCIEICTBUS,
(bopMHPOBATH OMBIT.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca «leomMerpusi»
XapaKTepU3yIOTCS OBJAJACHUEM VHUBEPCANbHbLIMU NO3ZHABAMENbHBIMU OeUCmMEUIMU,
YHUBEepPCANbHbB MU KOMMYHUKAMUGBHbB MU deucmeusamu u
VHUBEPCAILHBIMU PeZYIAMUBHBIMU OeUCEUIMU.

1)  Vuusepcanvnvie nosmaeamenvmvle Oeticmsus obecneuusarom Gopmuposarue 6A308blx
KOZHUMUBHBIX NPOYECco8 0OVUaowuxcs (0C8oeHue Memoo08 NOZHAHUSL OKPYICAIOUe20 MUupd,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, ymenuti pabomams ¢ ungopmayueti).

ba3oBrblie j1ornyeckune 1eMCTBUA:

BBISIBJIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIIEHUN MEX]y MOHATUSAMU; (OPMYITHPOBATH OMPEAeIICHUsI TOHATUI;
YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMK, OCHOBAHUS JII 0000IIeHUS
Y CPAaBHEHUs, KPUTEPUHU ITPOBOAUMOIO aHAJIN3A;



BOCIIPUHUMATD, (I)OpMyJII/IpOBaTL )51 Hp606pa3OBBIBaTB CYXKIACHHUA: YTBECPAUTCIILHBIC U
OTpHULATCIbHBIC, CAMHUYHBIC, YACTHBIC 1 06HII/IG; YCJIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHUBOpEUHs B (DaKTax,
JAHHBIX, HAOIOJCHUSX U YTBEPKACHUSX; TPe/jiaraTb KpUTEPUH /IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHil;

ACJIaTb BBIBOABI C UCTIOJIb30BAHUCM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIOUYEHHUM, YMO3aKIIOUEHHI TI0 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBa MATEMAaTHYECKUX YTBEPKACHUH (IIPSIMbIE U OT IIPOTUBHOTIO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOKHBIE JOKa3aTeIbCTBA MATEMaTUYECKUX (aKTOB,
BBICTPaMBaTh APTyMEHTALHIO, IPUBOIUTH IPUMEPBI M KOHTPIPUMEPHL; 000CHOBBIBATH
COOCTBEHHbBIE PACCYKICHMUS;

BBIOMPATH CIIOCOO peleHus yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BEIOUpaTh HauboIIee MOIXOISAIINN ¢ yIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX
KpUTEPHEB).

Ba3oBble nccienoBarejbCcKue 1eHCTBHA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,
(bopMynupoBaTh BOIPOCHI, (PMKCUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, JOPMHUPOBATH FMIOTE3Y, ApTYMEHTUPOBATH CBOIO
MIO3ULIMIO, MHEHUE;

MIPOBOMTH IO CAMOCTOSATEIILHO COCTABJICHHOMY IIaHY HECIIOXKHBIN SKCIICPUMECHT,
HEOOJIBIIIOE MCCIIEIOBAHUE MO YCTAHOBICHHIO 0COOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0IA;

CaMOCTOSITENIbHO (DOPMYITHPOBATH 000OIIEHHS M BBIBOBI IO pe3yiIbTaTaM
HpOBeIIéHHOFO Ha6JHOI[eHI/ISI, HCCIICAO0BAHUA, OUCHUBATH JOCTOBCPHOCTDH MMOJYUCHHBIX
PE3yJIbTaTOB, BHIBOJOB M 00OOIIECHUH;

IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC MTPOLIECCA, a TAKIKC BBIABUT'ATh MTPCAIIOJIOKCHUS
O €I0 pa3BUTHU B HOBBIX YCJIOBHUAX.

Pa6ora c nundopmanueii:

2)

BBISIBJISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTHh HH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUTS peIeHUs 3a/1a4H;

BbIOMPATh, AaHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
Pa3IMYHbIX BUJOB U (hOPM MPECTABICHHUS;

BBIOMpaTh (PopMy IpecTaBiieHuss HHGOPMAIIUHN U WLTIOCTPUPOBATH pElIaeMbIe 3a1a4H
cXeMaMH, JuarpaMmamu, HUHOHM rpa@uKkoi 1 UX KOMOMHALUAMY;

OLIEHMBATh HaIEXHOCTh HH(OPMALIUU IO KPUTEPUAM, IPETIOKEHHBIM YUUTEIEM WU
c(hopMyTUPOBAaHHBIM CAMOCTOSITEIIBHO.

Yuueepcanvnvle Kommynukamuenwvle oeticmeus obecnedusaom coopmupo8aHHoCms

COYUANIBbHBIX HABBIKOB 06)/116”01/{41/{)(?6‘}1.
Oomenmne:

BOCIIPUHHUMATh U ()OPMYIIUPOBATh CYKJI€HHSI B COOTBETCTBUU C YCIOBUSAMU U LEISIMU
0O0IIeHUS; SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX H
MACbMEHHBIX TEKCTaX, 1aBaTh MTOSICHEHUS 10 X0y PELICHUS 3a1a4l, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

B XO7Ie OOCY)KJIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMBI, POOIEMBI,
pemaeMoi/’I 3aa4, BbICKA3bIBATb UJICH, HALICJICHHBIC HAa IMOUCK PCIHICHUSA, COIIOCTABIIATH



CBOHM CY>KJICHHS C CY>KICHHUSIMH JIPYTHX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3Indue
Y CXOJICTBO TIO3UIINI; B KOPPEKTHOU popme hopMyITUpoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHUS;

NMPEACTABIIATDH PC3YyJIbTAaThl PCIICHUA 3a/Ja4U, SKCIICPUMCHTA, UCCIICAOBAaHU, IIPOCKTA,
CaMOCTOSATENILHO BBIOMPATh (HOPMAT BBICTYIUICHHS C YUETOM 3a/1a4 NPE3EHTALUH U
0COOEHHOCTEHN ayAUTOPUH.

CorpynHnuecTBo:

MOHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaHZ[HOﬁ u HHHHBHHyaHBHOﬁ pa6OTLI npu
pEeIICHUN y'-Ie6HI)IX MaT€MaTHUYCCKUX 3aJ1a4,

MPUHUMATh 11eJTb COBMECTHOM JI€ITEeIbHOCTH, IUTAHUPOBATH OPTaHU3AIIMIO COBMECTHOM
paboTHI, pacrpeneNsiTh BUIBI pa0OT, T0TOBApUBATELCS, 00CYKIATh MPOIIECC U PE3YIIBTAT
paboThI; 0000111aTh MHEHHSI HECKOJIBKUX JIFOMICH;

y4acTBOBaTh B IPYINIOBLIX (hopMax paboThl (00CYyx1eHUs,, 0OMEH MHEHUSIMH, MO3TOBbIE
MITYPMBI U J1Ip.);

BBITIOJTHATH CBOIO YacTh paOOThI M KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMU UJICHAMH
KOMAHJIBI,

OLICHMBATh Kau4€CTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 110 KPUTEPUSIM,
c(hopMyTUpPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3)  VYuueepcanvuvie pecynamuenvie oeiicmeusi obecneuusaiom @Gopmuposanue CMblCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE IUYHOCHIU.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABIATH IUIaH, aJlTOPUTM pEIleHHs 3a1add (WIM €ro 4acThb), BHIOMpPATh
crnoco0 pemieHUs ¢ Y4E€TOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PELUICHUHN C y4ETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCO0AMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MTPOLIecca U pe3ylibTara pelieHus
MaTeMaTHICCKOM 3a1a4u;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOSHHUKHYTH ITpU PCIICHUU 3a1a491, BHOCUTDH
KOPPCKTHUBLI B ACATCIILHOCTE HAa OCHOBC HOBBIX O6CTO$IT€JH)CTB, HaﬁHGHHLIX OHII/I6OK,
BBIAABJICHHBIX pr,I[HOCTeI;’I;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa IEATEILHOCTH MOCTABICHHON IENTU M YCIOBHSM,
OOBSICHATH IPUYMHBI JOCTHKESHUS WM HEJOCTIDKSHUS 1IEJIH, HAXOANUTh OIIUOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yuebHoro Kypca «l'eomeTpus» Ha ypoOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs JOHKHO
o0ecrneynBaTh TOCTHKEHUE CIIEAYIOMINX TPEIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaToB:

7 KJIACC

Pacrio3naBaTh U3y4eHHbIE T€OMETPHUUECKUE PUTYPBI, ONPEENIATh UX B3aUMHOE
pacroioxkeHne, n300paxxaTb reoMeTpruuecKre (PUTyphl; BBIMOIHATH YEPTEXKHU 1O
YCHOBHIO 3a/1a4M. VI3MepATh TMHEHBIE U yIIIOBbIE BEIWYUHBL. Pemars 3a1aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMUYUH YIJIOB.

Jenatb rpyOyto OlEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYMH MIPEIMETOB B PEabHOM KU3HU,
pa3MepoB MPHUPOIHBIX 00BEKTOB. PaznuyaTthk pasMepsl STHX 00BEKTOB MO MOPSIAKY
BEJIMYHHBI.

CTpOI/ITb YECPTECIKU K TCOMCTPUUCCKHUM 3aa4aM.



ITonb30BaTbCs MPU3HAKAMY PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOIBHUKOB IIPU PEILICHUH 3a7ay.

HpOBOL[I/ITL JIOTUYCCKHUEC PACCYKACHUS C UCIIOJIB30BAHUEM I'COMETPUICCKUX TCOPEM.

ITonp30BaThCs MpU3HAKAMK PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeJMaHbl, MPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUN
reOMETPUYECKUX 3a4a4.

Onpenenars napajiebHOCTh NPSMBIX C TIOMOILBIO YITIOB, KOTOpPbIe 00pa3yeT ¢ HUMU
cekymas. Onpenenars napauieIbHOCTh NPSMBIX € TIOMOILBIO PaBEHCTBA PACCTOSHUM OT
TOYEK OAHOU MPSMOM A0 TOYEK APYror MPsIMOM.

Pemats 3amaumn Ha KJIETYaTOMN 6yMare.

[TpoBOANTDH BEIYUCIICHHS U HAXOAUTH YUCIIOBBIE M OYKBEHHBIE 3HAYCHUS YIJIOB B
FEOMETPUYECKHX 3a/1a4aX C UCIIOJIIB30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00pa30BaHHBIX MTPU NMEPECEUECHUH JIBYX
MapaJyIeNIbHBIX IPSMBIX CeKylei. Pemars mpakTudecKue 3a1a4y Ha HaXOXKACHHE
YIJIOB.

Braners moHsTHEM T€OMETPUYECKOTO MECTA TOYEK. YMETh ONPENETsATh OUCCEKTPUCY
yIJia U CEpEAUHHBIN MEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHUE MeCTa TOUEK.

@opMynIupOBATh ONPENEICHUS OKPYKHOCTH U KPYyTra, XOp/bl U TUaMeTpa OKPYKHOCTH,
I10JIb30BaThCsl UX CBOMCTBAMHU. YMETh IPUMEHSTh 3T CBOMCTBA IIPH PEILICHUU 3a7ay.

Bitamers moHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
ueHtp. [lonp3oBarbcs pakTamMu 0 TOM, YTO OUCCEKTPUCHI YITIOB TPEYTONbHUKA
[IEPECEKAIOTCA B OTHOM TOYKE, U O TOM, YTO CEpEAUHHBIC NIEPIIEHUKYIIAPBI K CTOPOHAM
TPEYTOJIBHUKA NIEPECEKAIOTCSA B OHOM TOUKE.

Bitamers moHATHEM KacaTeIbHON K OKPYKHOCTH, I10Jb30BaThCA TEOPEMOU O
MEPIEHAUKYIIPHOCTH KacaTelbHOU U paguyca, Ipo BEAEHHOIO K TOUKE KaCaHUs.

ITonp30BaThCS MPOCTEUILIMMU T€OMETPUUYECKUMU HEPABEHCTBA MU, IOHMMATh UX
MIPAKTUYECKUHN CMBICIL.

[IpoBOANUTH OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHUS C TOMOIIIBIO LIUPKYJIS U INHEHKH.

8 KVIACC

Pacnio3naBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MMOJIb30BATHCS UX
CBOMCTBaMHU IPH PEIICHUN T€OMETPUYECKUX 3aa4.

HpI/IMeH}ITB CBOMCTBA TOYKH NepeCcCUCHUA MEIUaH TPCYTrOJIbHUKA (LIGHTpa MaCC) B
pEeICHUHU 3a1a4.

Brnaners nonstueMm cpeiHeil IMHUM TPEYTOJIbHUKA U TPANleLUH, IPUMEHSTh UX
CBOMCTBA IIPU PELICHNN T€OMETPUUECKUX 3a/1a4.

ITonws3oBarbest TeopeMol dajneca U TEOPEMOI 0 MPOMOPIHUOHATIBHBIX OTPE3KaX,
MPUMCHATH UX IJIA pCIICHUSA NPAKTUICCKUX 3a1a4.

[IpumeHsTh NpU3HAKK 000U TPEYTOJbHUKOB B PEIICHUN T€OMETPUYECKUX 3a/1a4.

[Tonb3oBathes Teopemoit [Tudaropa ans pemeHus TeOMETPUIECKUX U MTPAKTHUECKUX
3aj1au.

CTpOI/ITB MaT€MaTU4C€CKYIO MOJECJIb B IPAKTHYCCKUX 3aga4dax, CaMOCTOATEIIbHO A€J1aTh
qepTéxc " Ha XOOUTH COOTBCTCTBYIOIIUC JJINHBI.

Bnagets NOHATHSMU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO yIIa MPsIMOYTOJIBHOTO
TpPEYroJbHUKA.



Ilonp30BaTbCs STUMHM IOHATHS MU JIJIS pCHICHUSA NPAKTUYCCKUX 3a1a4.

BrruucasTs (pa3nuuHbIMU crIOCO0AMM) IJIOIA b TPEYTOIbHUKA U TIIOIIA TN
MHOTOYTOJBLHBIX (GUTYp (MOTB3YSCh, TJ€ HEOOXOUMO, KaIbKYISITOPOM).

IIpuMEHATH OITYYEHHBIE YMEHHUS B IIPAKTUYECKUX 3a1a4ax.

Bnagets NOHATUSMHU BOMCAHHOTO M LIEHTPAJIIBHOTO YIVIa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaxX, YIJIax MEX1y XopJaaMH (CEeKyIIMMHU) U yIIie MEX1y KacaTellbHOU U
XOPJOM MPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

BiageTs NOHATHEM ONUMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA OIIMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a]1a4.

[TpuMeHsTH MOTyYeHHBIE 3HAHUS Ha TPAKTUKE — CTPOUTHh MATEMaTHYECKUE MOJIEIN
JUIS 32129 PEeaIbHOM JKU3HH U TIPOBOJIUTH COOTBETCTBYIOIINE BEIYHCICHUS C
MIPUMEHEHUEM TTOI00HS U TPUTOHOMETPHUH (TIONIB3YSCh, TIe HEOOX0IUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUrOHOMETpUYecKre GYHKIIMH OCTPHIX YIVIOB, HAXOAUTH C UX MOMOIIBIO
pa3IM4YHbIE AIEMEHTHI IPSMOYTOJIBHOIO TPEYTOJIBHUKA («PEIIEHNE IPSIMOYTOJIbHBIX
TPEYTOJILHUKOBY). HaXoauTh (C MOMOIIBIO KaJIbKYIATOPA) UTHHBI M YIJIbI IS
HETaOJINYHBIX 3HAYCHHH.

Ilonw3oBarncs q)OpMYJ'IaMI/I IMPUBCACHUA U OCHOBHBIM TPUT'OHOMCTPHUYCCKUM
TOXIACCTBOM IJI HAXOXKICHHA COOTHOIIICHUM MCKAY TPUTOHOMCTPUICCKUMU
BCJIIMYNHaAMU.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIsl HAX0XKICHHS Pa3JIMYHbIX JJIEMEHTOB
TPEYToJIbHUKA («PEIEHUE TPEYTOJbHUKOBY ), IPUMEHSITh UX IIPU PELLICHUU
F€OMETPUYECCKUX 3a/1a4.

Brnagets nonsTussMu nmpeoOpa3zoBaHusl MOI00HSI, COOTBETCTBEHHBIX 3JIEMEHTOB
MOI0OOHBIX GUTYP.

[Tonp30BaThCst CBOMCTBAMU 1OI00MS POU3BOJIBHBIX (PUTYP, YMETh BBIUYUCIIATh JIMHBI U
HaXOJUTh YIVIbl y MO0OHBIX (uryp. [IpumMeHsTh cBoWcTBa NOAOOUS B MPAKTUYECKUX
3ajaqax.

YMeTb NPUBOIUTH MTPUMEPHI TIOTOOHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonp30BaTHCSI TEOPEMAaMU O IPOU3BEIEHUH OTPE3KOB XOPJI, O MPOU3BEACHUHN OTPE3KOB
CEeKYIIUX, O KBaJIpaTe KacaTelbHOM.

[Tonb30BaThCsl BEKTOpaMH, MOHUMATh UX TEOMETPUUYECKUNA U PU3NYECKUN CMBICT,
IPUMEHSTH UX B PELICHUH T€OMETPUUYECKUX U (PU3UUECKHX 3a/1a4.

HpI/IMeHHTB CKaJIAPpHOC MPOU3BCACHUC BCKTOPOB JIA HAXOXKIACHUSA JJIMH U YTJIOB.

Ilonw3oBarncs MCTOAOM KOOPAWHAT Ha IJIOCKOCTHU, MIPUMEHATH €0 B pCIICHUU
TCOMCTPHUYCCKUX U MPAKTUYCCKUX 3a/1av.

BJ'IaI[eTB MOHATUAMU IMPABUJIBHOI'O MHOI'OYTOJIbHHKA, JJIMHBI OKPYXKHOCTH, JJIWHBI AYTHU
OKPYXHOCTHU U paI[HaHHOﬁ MCPBI yIU1a, YMCTb BBIYUCIIATH IUIOMAAb KpyTra U €ro yacTeu.

[IpuMeHATH MOTY4YEHHBIE YMEHHSI B IPAKTUYECKUX 3a]1a4aX.

Haxoaute ocu (MM LEHTPbI) CAMMETPHUH (PUTYD, IPUMEHSThH ABMKEHHS IUIOCKOCTH B
IIPOCTEHUIINX CIIydasix.

HpI/IMeHSITB IMOJTYYCHHBIC 3HAHWA HAa MPAKTUKEC — CTPOUTH MAaTECMATUUCCKUEC MOICIN
JJIA 3a1a4 peaanoﬁ JKU3HHU U NIPOBOAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUS C



MIPUMEHEHUEM OO0 U TPUTOHOMETPHYECKUX (DYHKIHH (MTONIB3YsICh, T
HEO0OXOAMMO, KaJIbKYJISITOPOM).




TEMATHYECKOE IIVIAHUPOBAHHME

7 KJIACC
Ne | HaumenoBanue pasnesioB u TeM | KoinuecTBo yacos JDUEeKTPOHHBIe
1/ | IporpamMmsl (mumppoBBHE)
B C | KOHTPOJIb | IPAKTHYE
n oOpa3oBaTeJibHbIE
er/H Bl e€e|C K H e
DECVDCEI

Pa3znea 1. Ilpocteiimiue reomerpuyeckue ¢Gurypbl U HuX cBoiicrBa. H3mepeHue

1 IIpocreiimue reomerpudeckre 0ObEKTHI TOUKH 2
" | npsimMble, JIyur U YIUIbI, MHOTOYTOJIBHUK,

1 CMe:KHBIE U BepPTHKAIbHbIC YITIBL. 3

1 . | Pa6orac MIPOCTCHIINMU YePTEKAMU. 3

1 M3mepenue TMHENHBIX U YIJIOBBIX BEITUUNH, 2
" | BBIUMCIICHHE OTPE3KOB U YIVIOB.

1 IMepumerp ¥ miIoLIaAb GUryp, COCTABICHHBIX U3 4 1
" | npAMOYTONBHUKOB.

Hroro no pasneny: 14

Pa3nea 2. Tpeyroannuxu

2 | IlousTne 0 paBHEIX TPEYronbHUKAX U 2
" | nepBuuHbIe npencTABICHUS O PABHBIX
. o

—

2 | Tpu npusHaKa paBeHCTBA TPEYTOILHIKOB. 5
2 | Hpusuakn paBeHCTBa NPAMOYTONBHEIX | )
" | TpeyronbHUKOB.
2 | CBolicTBO MeaMaHBl NPAMOYTLOILHOTO | ]
" | Tpeyronbnuka
2 | PaBroGenpenHbie 1 paBHOCTOPOHHNE o)
" | TpeyronbHuUKH.
2 [IpuzHaku u cBoiicTBa paBHOOEIPEHHOTO 2
" | TpevronbHuKa
2 [IpoTuB GonbIIEH CTOPOHBI TPEYTOIbHUKA 2
" | nexkur Gonplumit yrom.
2 | Hpocreiimme HepaBEHCTBA B ITEOMETPHH. 1
2 | HepaBercrso TpeyrobHuka. 1
2 HepasenctBo nomaHoi. 1
2 | HpsMOyrobHbIi TPEyToibHUK ¢ yriaoM B 30°. 1
2 | TlepBbie nonsTHS O JOKA3ATENLCTBAX B 2 1
" | reomeTpun
Hroro no pasneny: 22

Pa3nea 3. ITapaniesibHbIE IPAMbIE, CYMMa YIJIOB TPEYroJbHHKA

[TapannensHbie nIpsMble, UX CBOMCTBA. )
[Tareiit nocrynar EBknuna. 1
Haxkpecr nexamue, COOTBETCTBEHHBIE U 3

OZIHOCTOPOHHHME yIJIbI (00pa30BaHHBIE MTPU

IIpu3Hak napamnenbHOCTHU NPSIMBIX Yepes 3
PaBEHCTBO PAaCCTOSIHUM OT TOYEK OIHOM MPSIMOI

B W R W | W [ W




3 CyMMa YIII0B TPEYTroJIbHUKAa U MHOT'OYT'OJIbHUKA. 2
3 Buemnue ymibl TpeyroyibHuka 3 1
Hroro no pazneny: 14

Pa3)1e.11 4. OKpy:KHOCTb M KpyT. [eoMeTpHYecKkn

€ MOCTpOoEeHUuA

4 . OKpY’>KHOCTb, XOP/Ibl U TUAMETPBI, UX CBOUCTBA. 1

4 . KacarenpHast K OKpYKHOCTH. 2

4 . | OKpYXHOCTb, BIMCAHHAS B YTOIL. 1

4 ITonsitre o I'MT, npumenenue B 3aj1auax. 2

4 Buccexrpuca u cepeIMHHBIN NEPIEHIUKYIISP 1

< KaK FreOMETpPUYECKHE MeCTa TOUEK.

4 . OKpy>KHOCTB, OTICAaHHAsI OKOJIO TPEYTOJIBHHUKA. 2

4 _ | Brcammas B TpeyrombHUK OKPYKHOCTS. 2

4 [Ipocreiimne 3aga4u Ha TOCTPOEHUE. 3 1
Hroro no pazneny: 14

Pasznen 5. IloBTopenue n 000011eHNEe 3HAHMIA.

5 TToBropenue u 0600IICHNE OCHOBHBIX TTOHITHI

| " | m meronos kypca 7 knmacca.

Hroro no pazneny: 4 |1
OBIIEE KOJIMYECTBO YACOB 11O | 68 5

8 KUIIACC
Ne| HammenoBanue pasgesoB U TeM | KonnuecTBo yacos DNEeKTPOHHBIE
1/ | nporpaMmal (umppoBbBIE)
B C | KOHTPOJIb | IPAKTHYE
n oOpa3oBaTeJbHBbIE
er/H bl e|lC K H e
DECVDCEI

Pa3nen 1. YeThIpEXYroJbHUKU




1. | Hapamrenorpamm, ero mpusHAKH i CBOMCTBA. 3
1. | YacTHbie caydanm mapannenorpaMmosB |3
" | (npamoyronbHuK, poMb, KBagpar), UX MPU3HAKH
2. | u cBoiictea.
1. Tpaneuus. 4
3.
1 . | PaBHOGOKas 1 IpsIMOYrOMIbHAs TPANCLIHH. _
1. ‘ViaBoeHne MeIuaHbl. 0,5
1 . | HenrpanbHas cummeTpus 1,51
Hroro no pazneny 12

Pa3nen 2. Teopema daneca u TeopeMa 0 NpoNOPIMOHAIBLHBIX OTPE3KaX, NOA0GHbIE TPEyroJIbHHKH

2 . | Cpenusis mummst TpeyrombHUKA. 2
1.

2. Tpaneuus, e€ cpeHss TUHUSL. 2
2.

2 Teopema daneca u Teopema o 3

3. | MPONOPLHOHANBHEIX OTPE3KAX.

2 | HpomopuuoHanbHeie OTPE3KH, MOCTPOCHHE | |

J " | 4eTBEpPTOrO NPONOPLHOHAIBHOIO OTPE3KA.

2. | CroiicTBa IIeHTpa MACC B TPEYTONBHHKE. 1
5.

2 . | HonoGHbIE TPEYroMbHIKH. 3
6.

2 . | Tpu npusHaka moK06Hs TPEYTOTHHUKOB. -
7.

2 | Ilpaktudeckoe npumeHeHme 2 1
Hroro no pazneny: 15

Pa3ue.11 3. Inomaas. HaxoxxaeHue miomaaen

TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (l)ﬂl‘yp. nJIOH.la,Z[I/l HOAOﬁHLIX

3. | Mowstie 06 06 TCOPHH ILTOMATH. 1
1.
3 DopMyIbl IS TUIOIIA U 3
N " | Tpeyronshuka, napaenorpamma
* | Brrunciienue mionaaei.
3. | Berunciienue niomanei 2
3. | Muomwamu ¢uryp Ha KiIeTyaroi Oymare. 1
4.
3. | BalumcieHHe MIOMAACH CITOKHBIX ¢buryp uepes 1
5 pa3bueHre Ha YacTH M IOCTPOCHHE.
3 _ | Pemenme 3a1a ¢ momompio Meroxa 1
" | BcmomorarensHOM MIOIAIM




3 IInomanu momoGHEIX Guryp. 1

3 OTHOIIIEHHE TUIOMIAEH TPEYTOILHUKOB ¢ 00IINM 2

o " | ocHoBanmem uu 06LIEH BBICOTOIA.

3. | 3amaun ¢ IPAKTHUECKIM CONEPKAHIEM. 2 1
0.

Hroro no pasneny: 14

Pa3nea 4. Teopema I[Iudaropa 1 Hayaj1a TPUTOHOMETPUH

4 | Teopema Ilugaropa, e nokasaTenbCTBO M | 9
" | npumenenmue.
4 . | O6parnas Teopema Indaropa. 2
2.
4 OmnpejneneHne TPUTOHOMETPUYECKHX (DYHKIHMIA 1
Q' OCTpPOTO yria, TPHTOHOMETPHYECCKHE
4 . | OcHOBHOE TPHTOHOMETPUUECKOE TOMK/IECTBO. 1
4.
4 |CooTHOmEHHsST MEXKAY CTOPOHAMHU B |4 1
" | IpsIMOYTONBHBIX TPEYroJbHUKAX C YIIaMd B
< ALCO A0 ~ANO0 00
Hroro no pazneny: 10

Paznen S. Yriisl B OKpPY/KHOCTH. BrnucaHHbIe M ONMCAHHBbIE YeTHIPEXYrOJbHHUKH.
5. | B3auMHOE pacrionoKeHHe TBYX OKPYIKHOCTEIH. 3
I.
5 Kacanue oxpyxxHocreil. _
5 . | Briucannsle u HEHTPAJIbHBIC YIJIBI, 3
3. | yrom Mexy KacaTeJIbHO! 1 XOpJIOH.
5. | Yrasl Mesky XOpaaMu U CeKy M. 2 1
4.
5 | BrncaHHBIC i OIIMCAHHBIC YCTHIPEXYTONTLHIKH, 2
" | ux npusHaku u cBOMCTBA.
5 | HpumeHeHue STHX CBOHCTB NPU PEIICHHU 3 1
6. | reomerputeckix sazad.
Wroro no pazzaeny: 13

Pasnen 6. [loBTropenue, 00001eHHe 3HAHUI.

6. | [ToBropeHME OCHOBHBIX MOHSATUU U

1. | MmeTomoB KypcoB 7 U 8 KIaccos,

Hroro no pazneny: 4 1
OBHIEE KOJIMYECTBO YACOB IIO | 68 7




9 KJIACC

Ne | HaumenoBanune pasaesoB u T1eM | KonrnuecrBo yacos DIEeKTPOHHBIE

1/ | nporpamMmsl (xuppoBbIE)
B C | KOHTPOJIb | IPAKTHYE

n o0pa3oBaTresJbHbIE

€T H bl €e|C K U ¢
DECVDCHI

Pa3nen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB H CHHYCOB. PellieHHe TPeyroJibHUKOB.

1 OmnpezeneHne TPUrOHOMETPUUECKUX (DYHKIUH 2
vrioor ot 0° 1o 180°

1 KocuHyc 1 cnHyc npsiMOTo M TYIIOTO yIJIa. 2

1 Teopema kocunycoB. (O6001mEHHasT) Teopema 3

A " | cunycos (¢ pamuycom onucaHHON OKPYKHOCTH).
Haxoxenne JUIMH CTOPOH M BEIMYMH YIJIOB | 9
TPEYIOJILHHUKOB.

1 Dopmyria oA TPEyrolbHUKA Yepe3 JIBe 2

CTODOHBI M YI'OJI MEXJTY HUMMU.

1 Dopmyna mIom@AN YEThIPEXYTOJIbHUKA Yepe3 ero 2
" | muaronanm u yron mexmy Humu.

1 . | HpakTueckoe pUMEHEHHE J10KA3AHHBIX TEOPEM 3 1

Hroro no pazneny 16

Pa3sne 2. Mpeo6pazosanue nogo6us. MeTpudecKue COOTHOIIEHHS B OKPYKHOCTH

2 | loustre o mpeobpasosanmm moxo0Hs. 2

2 COOTBETCTBEHHBIE AIIEMEHTHI TIOOOHBIX (UTYD. o)

2 | Teopema o mpousBeneHHH OTPE3KOB XOPI, TeOpeMa | 3

R " | o npousBeneHNH OTPE3KOB CEKYIIUX, TEOPEMA O

2 | lpumenenne B pelIeHNH TEOMETPHUCCKHX 3a1a4 3 1
Wroro no pazneny 10

Pa3nea 3. BekTophl

3 OrnpeneneHue BEKTOPOB, CJIOKEHNE U Pa3HOCTh 2

] " | BexTOpOB, yMHOKEHHE BEKTOpA Ha YKCIIO.

3 DU3NYECKUI U TEOMETPUUECKUI CMBICII BEKTOPOB. 1

3 PaznokeHue BeKTOpa IO JBYM HEKOJUIMHEApHBIM 1
" | BekTOpaM.

3 Koopaunare! Bekropa. 2

3 CxaJisipHO€ TIPOU3BE/IEHUE BEKTOPOB, €T0 1

< MpUMEHEHHE AJIsl HAXOKJCHUS JUTHH U YIJIOB.

3 Pemienue 3a1a4 ¢ HOMOLIBIO BEKTOPOB. )

3 [IpumeHeHUE BEKTOPOB ISl pEHICHHS 3a1a4 3 1
" | KUHEMATHKU ¥ MEXaHUKI

Hroro no pazneny: 12

Pasgle.n 4. JlekapTOBBI KOOPAWHATHI HAa IIJIOCKOCTU

4 JlexapToBBI KOOPAMHATHI TOUYEK Ha MIOCKOCTH. 1




4 ‘VpaBHeHUE NPSAMOIL. 1

4 | YroBoii koadGuIHEHT, TAHICHC YIIa HAKIOHA, 2

A napasuieNbHbIe U IEPHIEHANKYISPHbIE IPSIMBIE.

4 _ | YpaBHEHNE OKPYKHOCTH. 1

4 . | HaxoseHue KOOPAMHAT TOUCK MepeceueHus okpy | 1

4 | Meron koopauHaT MpH PENICHHH TEOMETPHYCCKHX | |
3aj1ay.

4 | Ucronp3oBannie METOaa KOOPAUHAT B 2 1
HPaKTUYECKHX 3a/1a4ax

Wroro no pazneny: 9

Paspgeu S. lpasuibable MHOrOyroIbHUKY. J/TMHA

OKPY>KHOCTH M IUIOLIAAb Kpyra. BoluuciieHue niomagei

5 IIpaBuIBHBIC MHOTOYTONEHHUKH, BEIYHUCICHUE UX 1
JJIEMEHTOB.

5 . | Yucsno s v iMHa OKpyKHOCTH. 1

5 JInuHa TyTH OKpPY>KHOCTH. 1

5 Panuannas mepa yria. 1

4.

5 [Tnomanp kpyra 1 ero 1EMEHTOB 1

5. | (cexropa u cermenta).

5 Brruucienue miomaneir (GUryp BKIOYAIOLNIUX 3 1
JJIEMEHTHI KpyTa.

Hroro no pazneny: 8

Pa3z(e.11 6. JIBMOKeHM s IJIOCKOCTH

6 [ToHsTHE O ABUKEHUU IUIOCKOCTH. 1

6 ITapannenpHblil nepeHoc, IOBOPOT U CUMMETPUSL. )

6 OcH ¥ IEHTPBI CHMMETPHH. 1

6 [Ipocreiimne npuMeHeHNs B PELIEHUN 3a/1a4. 2

Uroro no pazneny: 6

Pa3z(e.11 7. IloBTOpEeHuUe, 060611IeHH e, CICTEMAaTHU3a

M 3BHAHUH

[ToBTOpEHUE OCHOBHBIX MOHATUH M METOZOB KypCOB
7—29 knaccoB, 0000IIEHHE H CHCTEMAaTH3aLIHs

[Mpocreiimue reomeTpryeckue GUyphl 1 UX
CBOMCTBA.

I/I3MepeHMe TEOMETPUYECKUX BEJIUMYUH.

TpeyronbHuKu.

[NapannenbHble U EPHEHANKYISPHbIE MIPSIMBIE.

OKpY’>KHOCTb U KPYT.

reOMeTpI/I'{eCKPIe IOCTPOCHUS.

Vel B OKPYKHOCTHU. BriucanHbIe U OonTMCcaHHBIE
OKPYXKHOCTH MHOTOYTOJIbHHUKOB.




[Mpstmast 1 OKPYKHOCTB.

UeTblpEXyroiabHUKH. Brincanubie 1 onucaHHble

YUCTBIPEXYTOJILHUKHA.

Teopema [Indaropa n Havana
TPUrOHOMETpHH. PelieHne oOIMX TPEYTroIbHUKOB.

HpaBI/IJ'ILHI)Ie MHOT'OYT'OJIbHUKH.

IIpeobpa3zoBaHus MIOCKOCTH.

Jswxkenus. [lonobue. Cummerpus.

0,5

[Inomans. Beruncnenue miomanent. [lnomann
110100HbBIX GuUryp.

0,5

JlekapToBbl KOOPAMHATHI HA MIIOCKOCTH.

0,5

N NN N 99N

BekTopsl Ha M10CKOCTH

0,5

Hroro no pasaeiy:

OBLIEE KOJMYECTBO YACOB IIO

68




