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INIOACHUTEJIBHASA 3ATINCKA

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUSA"

Pab6ouast mporpamMma 1o yuebHomy Kypcy "I'eometpus” ass oOyuaroruxcsi 8 KiaccoB pa3paboraHa Ha
ocHoBe PeiepabHOTO TOCYAAPCTBEHHOT0 06pa30BaTe/IbHOTO CTaH japTa OCHOBHOTO 0011iero o6pa3oBaHust
C YYETOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHHM, TIPEbSB/ISEMBIX K MaTEMaTHUECKOMY 00pa30BaHUIo, U
TPaJULIUN POCCUMCKOTO 00pa30BaHusi, KOTOpPbIe 00eCITeUrBalOT OBJIaZieHre KTH0UeBbIMU KOMITeTEHLISMHY,
COCTaBJISIIOLMMU OCHOBY /111 HETpepbIBHOTO 00pa30BaHMsl M CAaMOPAa3BUTHS, a TaKXKe L[eJIOCTHOCTb
00IIeKyIbTYPHOT'0, TMUHOCTHOT'O U TI03HABaTe/IbHOTO pa3BUTHs 00yuaromuxcs. B rporpaMmme yuTeHbI
Waeu U nosioxkeHust KoHIemniuu pa3BUTys MaTeMaTUueckoro obpasoBanusi B Poccutickoit degepariyu. B
snoxy uudpoBoili TpaHchopMaly Bcex cdep yesioBeuecKol AesTeTbHOCTA HEBO3MOYKHO CTaTh
00pa3oBaHHBIM COBpPEMEHHBIM UesIOBeKOM 0e3 6a30BOi MaTeMaTHUeCKOH MOJrTOTOBKH. Y3Ke B IIKOJIe
MaTemMaTHKa C/Iy>KAT OTIOPHBIM MPeAMEeTOM /il U3yUeHUsI CMeXXHbIX JUCLUIIINH, a TOC/e LIKOJIbI
peanbHOM He0OXOIUMOCTBIO CTAHOBUTCS HeIpepbIBHOE 00pa3oBaHKe, uTo TpeOyeT MoTHOIieHHOH 6a30B0i
o6111e06pa3oBaTe/IbHOM MO/[TOTOBKH, B TOM UHCJ/Ie U MaTeMaTHYeCKOM.

3T0 00yC/IOB/IEHO TeM, UTO B HaIllX JHU PacTET YMCIIO MPodecchid, CBA3aHHbBIX C HETIOCPeICTBEHHBIM
NpUMeHeHreM MaTeMaTUKH: U B cepe SKOHOMUKH, U B OM3HeCe, U B TEXHOJIOTMUECKUX 00/1acTsX, U
Jlake B TyMaHUTapHBIX cepax. TakuM 06pa3om, KpYT IIKOJILHUKOB, [/isI KOTOPBIX MaTEMaTHKa MOXXET
CTaThb 3HAUMMBIM MpPeJMeTOM, pacIIUpsIeTCsl.

[TpakTHUUeckast 1oJIe3HOCThL MaTeMaTHKH 00YC/IOB/IEHA TE€M, UTO e€ MPeIMETOM SIB/ISTIOTCS
(yH/aMeHTanbHble CTPYKTYPhI Halllero MUpa: MpOCTpaHCTBeHHbIe (OPMbI U KOJTMUeCTBEeHHbIe OTHOLIIeHHUS
OT TIPOCTEHIIINX, YCBaUBAeMbIX B HETIOCPEICTBEHHOM OIBITE, /10 JOCTAaTOUHO CI0XKHBIX, HEOOXOZMMBIX /IJ1s
Pa3BUTHSI HAYUHbBIX U MPUK/IAAHBIX Wzeil. be3 KOHKpeTHbIX MaTeMaTUUeCKUX 3HaHUM 3aTPyAHEHO
TOHWMaHUe TIPUHLIUIIOB YCTPOMCTBA 1 UCTIO/Ih30BaHUSI COBPeMEHHOU TeXHUKH, BOCIIPUSTHE U
HMHTEPIIpeTarys pa3Ho00pa3HOW COIMATLHOM, SKOHOMUUECKOM, TTOJTUTHUYeCKOM HH(MOpMALIUH,
Mano3ddeKTUBHA MOBCeAHEeBHasI PaKTHUecKast edaTeTbHOCTh. KaXX1oMy ue/ioBeKy B CBOei XKU3HU
TIPUXO/IUTCS BBITIOJHSITL PAaCYEThI U COCTABJIATh alTOPUTMbI, HAXOJAUTb U IPUMEHSTb (DOPMY/Ibl, BNa/|eTh
MPaKTUUYeCKUMHU TPUEMaMU reOMeTpHUUeCKUX W3MepeHU U MOCTPOeHU, YnTaTh HHGOpMALIHIo,
TIpe/ICTaB/IeHHYO0 B BU/le TaO/HL], [UarpaMM U rpauKoB, )KUTh B YCJIOBUSIX HEOTPeZeIEHHOCTU U
MOHMMAaTh BEPOSATHOCTHBIN XapaKTep CYYalHBIX COOBITH.

OpHOBpeMeHHO C paciivpeHreM cdep MpUMeHeHHsl MaTeMaTUKU B COBPeMeHHOM 0011iecTBe BCE OoJiee
B&)KHBIM CTAHOBUTCSI MaTeMaTUUeCKUM CTU/Tb MBIIILJIEHUS], TIPOSIBJISIOIINNACS B ONpe/ie/IEHHBIX YMCTBEHHBIX
HaBbIKax. B mpotiecce n3yyeHrst MaTeMaTUKY B apceHasl MPUEMOB U METO/I0B MBILLITIEHUs YeioBeKa
€CTeCTBEHHBIM 00pa30M BKJIIOUAIOTCS UHAYKIUS U AeAyKIHs, 000011ieHre ¥ KOHKPeTH3al[us, aHa/Inu3 1
CUHTe3, KacCUhUKals U CUcTeMaTh3alusi, abctparupoBaHye v aHaiorusi. OObeKThl MaTeMaTUdeCKUX
YMO3aK/TF0ueHUM, TIpaBUia UX KOHCTPYHUPOBAHUS PACKPLIBAIOT MeXaHW3M JIOTHUeCKUX MOCTPOeHUH,
CTIOCOOCTBYIOT BBIPAOOTKe yMeHHs1 hOPMYTMPOBaTh, 0OOCHOBBIBATD U [JOKA3bIBATh CYXK/IE€HUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOe MbIlieHre. Beyiilas poib MpyUHaA/IeXUT MaTeMaTHKe U B hOpMUPOBaHUHN
arOpUTMUYECKOM KOMITOHEHThI MBILLJIEHUS] U BOCITUTAaHUM YMEHU [1eHiCTBOBATh 110 3aZlaHHbIM
aJiropyMTMaMm, COBepIlIeHCTBOBATh U3BeCTHBIE M KOHCTPYUPOBATh HOBKIe. B rpoliecce peliieHUs 3aayu —
OCHOBOU yueOHOM ieATeTbHOCTH Ha yPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUeCKasi U
TIPUK/Ia/IHAasi CTOPOHBI MBIIIJIEHUSI.

OOyueHne MaTeMaTHKe [aéT BO3MOKHOCTh pa3BUBaTh y OOyuyaroIIUXCS TOYHYIO, pallMOHAIBHYIO U
MHGOPMATHBHYIO peub, YMeHHe OTOWpaTh Haubosiee TIOAXOAAIINE SI3bIKOBbIE, CHMBOJIMUECKHE,
rpacduueckre cpe/iCTBa /1Jis1 BEIpaXKeHUsI CY>K/IeHHIH U Har/IsiIHOTO UX TIpe/|CTaBeHuUs.

Heo6x01uMbIM KOMITOHEHTOM 0011l Ky/IbTYPbl B COBPEMEHHOM TOJIKOBAHUH SIBJIIETCS 001I[ee 3HAKOMCTBO
C MeTOZIaMU T103HaHUs 1eliCTBUTEIbHOCTH, TIpe/iCTaB/eHre O peMeTe U MeTo/jlaX MaTeMaTUKH, UX OTJIMUNN

OT METO/IOB /IDYTHX €CTeCTBeHHBIX U T'YMaHUTAPHBIX HayK, 00 0COOeHHOCTSIX NTPUMeHeHHs MaTeMaTUKH

JUIs1 pellieHysI HayYHbIX U MPUKIaHbIX 3a7au. TakuM o6pa3om, MaTeMaTHyecKoe 0Opa3oBaHye BHOCUT

CBOM BKJIa/l B hOpMHPOBaHeE 00I11el Ky/IbTyphl Ue/IOBEKa.

V3yueHre MaTeMaTUKU TakKKe CIIOCOOCTBYET 3CTeTUYeCKOMY BOCITUTAHHUIO UesloBeKa, MOHWMaHWIO
KpacoTbl M WU3sIIeCTBa MaTeMaTUUeCKUX pacCyKAeHUi, BOCIPUSITUIO TeOMeTpPUUeCcKuXx Qopm,
YCBOEHUIO U/le CUMMETPUH.



OE/IN N3YUYEHUSA YYEBHOI'O KYPCA «'EOMETPUS»

«MaTemaTHKy y>Ke 3aTeM yUWTb Ha/l0, UTO OHa YM B MOPSZA0K NPUBOJUT», — MMCAJ BeJIMKUN PyCCKUN
yueHblii Muxann BacuseBry JIoMOHOCOB. V1 B 3TOM COCTOUT OfjHa U3 BYX Liesieil 00yueHusi reoMeTpun
KaK COCTaBHOM YaCTU MaTeMaTHKH B IIKOJIe. DTOM L|e/Id COOTBETCTBYeT Jj0Ka3aTe/IbHast TMHUS
nipeniofiaBanHus reometpuu. Crie/lysi ipe/icTaB/eHHOW paboueii mporpaMme, HauMHasi C CeIbMOT0 KJjlacca Ha
ypOKax reoMeTpun 00yuaroIUicsi YYUTCSl IPOBOAUTD Jl0Ka3aTesbHble PaCCy K/eHusl, CTPOUTh JIOTHUeCKre
YMO3aK/IH04eHH s, J0Ka3blBaTh UCTUHHbBIE YTBEP)KAEeHUS U CTPOUTH KOHTP MPUMEPHI K JIOXKHBIM, IIPOBOJUTH
PaCCyX/IeHUsI OT «TIPOTUBHOTO», OT/IMUAaTh CBOMCTBA OT MPU3HAKOB, ()OPMYJIUPOBATh OOpaTHBIE
yTBep)K/leH!sl. YUeHHK, OB/IafIeBIINI UCKyCCTBOM PacCy’KAaTh, Oy/ieT MpUMeHSTh ero ¥ B OKpYyKaroiien
JKUA3HMU.

Kak nucan reometp u nezgaror irops ®enoposuu Llapeiryy, «10AbMU, TOHUMAKOLUMU, YTO TaKOe
Jl0Ka3aTe/bCTBO, TPY/AHO U Jla’Ke HEBO3MOXXKHO MaHUITy/IMPOBaTh». V1 B 3TOM COCTOUT Ba)KHOE
BOCIIMTATe/IbHOe 3HaUeHue U3yueHusl TeOMeTprY, NPUCyIliee MMEHHO OTeueCTBeHHOM MaTeMaTU4eCKOn
1Kosie. BMecTe € TeM aBTOpBI TPOrpaMMBbI pei0CTeperatoT YUuTe sl OT U3/IMIIHero (popmanrsma,
0co0eHHO B OTHOIIIEHUY Hayasl U OCHOBaHU reoMeTpun. PpaHify3ckuii MaTeMaTvK JKaH [IpeioHHe 110
3TOMY TIOBO/lY BbICKa3ascs Tak: «UTo KacaeTcsi /jelMKaTHOW Npob/ieMbl BBe/IeHUsT «aKCHOM», TO MHe
Ka)XeTCs, UTO Ha MepPBBIX 110paxX HY>KHO BooOIIIe n3beraTh MPOM3HOCUTE CaMo 3TO ¢10BO. C Apyroii e
CTOPOHBI, He C/le[lyeT yIyCKaTb HU OJJHOW BO3MOXXHOCTH /laBaTh NIPUMephI JIOTUYECKUX 3aK/TF0OUeHUH,
KOTOpBIe Ky/ia B O0/ibIeit Mepe, ueM ujiesi akCHOM, SIBJISTFOTCSI ICTUHHBIMHU U €/IMHCTBEHHbIMU
JiBUrare/IsiMA MaTeMaTUueCKOr'0 MbILLITIeHUS».

Bropou nesbro M3yuyeHus: FeOMeTPUM SBJISIeTCS UCTI0/Ib30BaHue eé KaK MHCTPYMeHTa IIPU PellleHUH Kak
MaTemMaTUueCKHX, TaK U IPaKTUUeCKUX 3a/ayu, BCTPeuaroluXcsl B peasbHOM KM3HU. OKOHUMBILWI KypPC
reoOMeTpPHH LIKOIbHUK /I0/DKeH OBITh B COCTOSTHUM OTPe/IeNITh FreOMeTpUYecKyto (GuUrypy, onmcaThb
CJIOBaMU JJAaHHBIY YePTEX WM PUCYHOK, HAUTH TI/IOIa/Ib 3€Me/TbHOTO yYacTKa, PACCUMTaTh He0OX0IUMYIO
JUIMHY ONITOBOJIOKOHHOTO Kabesist miiu TpebyeMble pa3Mepbl rapaka jisi aBTOMOOwMsIs. DToMy
COOTBETCTBYeT BTOpasi, BBIYUC/IUTE/IbHAS JIMHUS B U3YyUeHHUY F'eOMeTpUH B LIKOJ1e. /JaHHas pakTuyeckas
JIMHUS SBJISIETCS] He MeHee Ba)KHOM, ueM TiepBasi. Eiié [1naToH npegnuceiBan, 4To0bl «TpaskaHe
ITpexpacHOro ropojia H1 B KOeM CJlyuyae He OCTaBJIsl/Id TeOMEeTPHI0, Be/ib HeMaIOBaXXHO Jjake 11000uHoe
eé rpUMeHeHre — B BOEHHOM JieJle [a, BIIPOYeM, U BO BCeX HayKax — Ji/Isl JIy4lllero UX yCBOeHUS: Mbl
Be/Ib 3HaeM, Kakasi 0eCKOHeYHasi pa3HMLIA CYIL[eCTBYeT MeX/ly UeJIOBEKOM NPUUACTHBIM K TeOMETPUU U
HerpHUUacTHBIM». [/ 3TOr0 yunTeno peKOMeH/1yeTcst 1o0MpaTh 3a/jauu MPaKTUYeCKOro Xapakrepa Jiis
paccMaTpuBaeMbIX TeM, YUWTh JieTeld CTPOMTh MaTeMaThyecKue MO/Ze/lv peasibHbIX )KU3HEHHbIX CUTYaLWH,
TIPOBOJMTH BBIUMC/IEHUS U OL|eHUBATh a/leKBaTHOCTb M0JIyUeHHOro pe3ysbTaTta. KpariHe BaykKHO
NO/IYéPKUBATh CBSI3U F'eOMeTpUU C PYTUMHU NpeMeTaMU, MOTMBUPOBATh HUCII0/Ib30BaTh OIpe/ie/leHusl
reoMeTpuuecKuX (pUryp v MoHSATHM, JeMOHCTPUPOBATh IPUMeHeHNe M0/yUYeHHbIX YMeHUH B (PU3UKe U
TeXHWKe. OTU CBsI3W HanboJsiee SIPKO BU/IHBI B TeMaX «BekTopbi», « TpUroHoMeTpruuecKrie COOTHOIIIEHUSI»,
«Metop koopauHaT» U «TeopeMa ITudaropa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVTAHE

CornacHo yuebHOMY M/iaHy B 8 Kiacce m3ydaercss yueOHbIN Kypc «['eomeTpusi», KOTOPBIM BK/IFOYaeT
C/le[lytollie OCHOBHbIe pa3zienbl coflepykaHus: «['eomeTpuueckuie GUrypbl ¥ UX CBOMCTBa», «/3mMepeHue
reoMeTpUUecKrMX BeJWYMH», a Takxke «J/leKapToBbl KOOpAMWHAThl Ha IJIOCKOCTW», «BeKTopb»,
«[IBYKeHust TIJIOCKOCTH» U «IIpeobpa3oBaHust mogo0usi».

YueOHbIl M71aH Mpe/lyCMaTpUBaeT W3yueHre reoMeTprX Ha 6a30BOM YpOBHe, UCX0/s 13 68 yueOHBIX 4acoB
B yueGHOM rogy.

COJEPXAHUE YYEBHOTI'O KYPCA "TEOMETPUSA

UeTtbipéxyroypHuKY. [lapannenorpaMm, ero npysHaku U CBOMCTBA. YacTHbIe Cy4yad Iapasse/iorpaMmmoB
(mpsiMOyTOJIBHUK, POMO, KBaZIpaT), MX MPU3HAKH U CBOICTBa. Tparerys, paBHOOOKas TpareLusi, eé CBOHCTBa
Y nipu3Haku. [IpsamoyrosibHas Tpanewusi.

Mertop yaBoenus MeguaHsbl. LlentpanbHasa cummerpus. Teopema Paseca ¥ TeopeMa O IPOINOPLIMOHAIBHBIX
OTpe3Kax.
CpefHue MMHWY Tpeyro/bHUKA U TpaneLyu. LleHTp Macc TpeyrojibHHKaA.

[Togobue TpeyrosbHUKOB, K03hhurmeHT nogobus. [Tpu3Haku nogobus TpeyrosbHUKOB. [IpuMeHeHMre
o700t TP pellieHrH MPaKTUUeCKUX 3a/ad.

CaoticTBa 1iomajell reoMmeTpuueckux (uryp. @opmyJiel A/ MI0LaAA TPEYTO/IbHUKA, [apasijieiorpamma,
pomba u Tpaneruu. OTHOIIeHHe TUIoLa/el MoJ0OHBIX GUryp.
BrbIuncieHue 1/10111a/iei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha K/leTuaToi Gymare.



Teopema ITudaropa. [TpumeHnenne Teopemsl [Tudaropa npu perieHuH NpakTUUECKUX 3a7au.

CuHHYyC, KOCUHYC, TaHI'€HC OCTPOr0 yrJjia MpsIMOYrO/IbHOIO TpeyrosbHUKa. OCHOBHOe TPUIOHOMeTpUYecKoe
TOXKZeCcTBO. TpuroHomeTtpryeckre ¢yHKLUMHM yrioB B 30°, 45° u 60°.

BrivicaHHbIe U 1jeHTpabHbIe YTJIbl, YTOJ MeX/Y KacaTeJbHOW U XOPZO0M. YTJIbl MeXXJY XOpAaMU U
CeKylIMMU. BrivcaHHble 1 OnvcaHHble YeThIPEXYTO/IbHUKU. B3auMHOe pacrionoxeHue AByx
okpyHocTel. Kacanue okpy>kHocTeld. OOliie KacaTebHbIe K JBYM OKPY>KHOCTSIM.

INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJ/IbTATBI

OcBoenue yuebHOro Kypca «['eomeTpusi» 10/DKHO 06ecrieurBaTh JOCT)KEHHE Ha YPOBHE OCHOBHOTO
o61ero o6pa3oBaHUs CIeyIOLUX JUYHOCTHBIX, MeTalpeAMeTHBIX U TIPeMeTHBIX
oOpa3oBaTesibHBIX Pe3yJIbTaTOB:

JIMYHOCTHLIE PE3YJIBTATbBI
JINYHOCTHBIE pe3y/bTaTbl OCBOEHHS MPOrpaMMBbI yueOHOTo Kypca «['eoMeTpHsi» XapaKTepu3yOTCs:
ITaTpuoTHyeckoe BOCIIUTaHUE:

TIPOSIB/IEHHEM UHTepeca K MPOIIIOMY U HaCTOSIIIIEMY POCCUHMCKOW MaTeMaTUKH, 1IeHHOCTHBIM OTHOIIIEHUEM K
JIOCTVDKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUIMCKON MaTeMaTH4eCKO# IIKOJIbI, K MCII0/Ib30BaHUIO 3TUX
JTOCTVD>KEHUH B IPYTHUX HayKaX M MPUKJIAIHbIX cdepax.

I'pak/JaHCKoOe U AYXOBHO-HPABCTBeHHOE BOCIIUTaHUe:

TOTOBHOCTBIO K BBIMTOJIHEHUIO 00sI3aHHOCTeH TPakKiaHMHA U Peain3aliuy ero 1pas, TPeZICTaB/IeHUeM O
MaTeMaTHUUeCKUX OCHOBaX (h)YHKLIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP, SIBJIeHUM, MpoLieayp
rpaXk/jaHCKOro 0011ecTBa (BbIOOPHI, OMIPOCHI U TP.); TOTOBHOCTBIO K 00CYK/I€HUIO 3TUUECKUX MPOOIIeM,
CBSI3aHHBIX C TIPAKTUUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH HayKH, 0CO3HaHUeM BaKHOCTU MOpaJIbHO-
TUYECKHUX TIPUHIIUIIOB B JIeSITEJTbHOCTH YUEHOTO.

TpyaoBoe BocuTaHue:

YCTaHOBKOMW Ha aKTUBHOE yuaCTHe B PEIIeHUH MPAKTUUECKUX 3a7lau MaTeMaTU4eCcKol HarpaB/IeHHOCTH,
0CO3HaHWEM Ba)KHOCTH MaTeMaTUueckoro o0pa30BaHUs Ha MIPOTsHKEHUN BCeM yKU3HU [ijisl Y CIIeITHOM
npodheCCUOHATBHOM /IeATeTbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH;

0CO3HAHHBIM BEIOOPOM U TIOCTPOEHHEM UHAVBU/yaTbHON TpaeKTOpUX 00pa30BaHUs U )KU3HEHHBIX IJITAHOB
C YYETOM JIMYHBIX UHTEPECOB U 00II[eCTBEHHBIX MMOTPEOHOCTEH.

JcreTHYecKoe BOCIIUTaHHE:

CTIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUUECKOMY BOCTIPUSITHEO MaTeMaTUUeCKUX 00beKTOB, 3a/iay,
pelLleHNi, pacCy»X/IeHUM; YMeHHIO BUZIeTh MaTeMaThUueckie 3aKOHOMEPHOCTU B UCKYCCTBe.
IleHHOCTH HAyUYHOT'0 MO3HAHHUSA:

OpHeHTallell B IeATeIbHOCTH Ha COBPEMEHHYI0 CUCTeMY HayUHBIX Mpe/iCTaBIeHH 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UesIOBeKa, TPUPO/Ibl U 00I1[eCTBa, TOHUMAaHUEM MaTeMaTUYeCKOH HayKU Kak
cdeprl yesioBeueCKoM eATeIbHOCTH, 3TArloB e€ Pa3BUTUS U 3HAUUMOCTH [I/Is Pa3BUTUS LIUBUJIM3aAL[1H;
OBJIa/IEHUEM SI3bIKOM MaTeMaTUKN U MaTeMAaTUUeCKOU KY/IbTYPOU KaK Cpe/ICTBOM TI03HAHUSI MUPa;

OBJIaJIeHHeM TPOCTeUIIIMMU HaBbIKaMH UCC/Ie/I0OBaTebCKOM /IesTeIbHOCTH.
du3nyecKoe BOCMUTaHHe, (()OPMHUPOBaHKE KY/IbTYPHI 3/[0POBbSA M SMOLIHOHA/TLHOTO 0/1arono/yums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHuecKre 3HaHUsI B MHTepecax CBOEro 3/10pOBbsi, BeZleHHsI 3/l0POBOTO
oOpa3a Xu3HU (370pOBOe MTUTaHKe, COATAHCUPOBAHHBIN PEXXUM 3aHSITUM U OT/bIXa, peryJispHast
(u3myeckast akTUBHOCT );

c(OpMHPOBAHHOCTHLIO HaBbIKA ped/ieKCHU, TIPU3HAHUEM CBOETO TIpaBa Ha OIIHMOKY M TaKOTO Ke MpaBa
JIPYTOTo uesioBeKa.

JK0JI0rHYecKoe BOoCIIUTaHue:

opueHTalMeli Ha IpUMeHeHre MaTeMaTHUeCKUX 3HaHUM [Jijis pellieHust 3a/iau B 00/1aCTh COXPaHHOCTH
OKpY>KaroIllel Cpe/ibl, MJITAHUPOBAHUs IMOCTYTIKOB U OL[€HKH WX BO3MOXKHBIX TIOC/I€ZICTBUM JIJIsT
OKpY>Karollei cpeJibl;
0CO3HaHKWEM TJI00a/TbHOTO XapaKTepa 3KOJIOTUYEeCKUX MPOOJIeM U MyTel UX pelieHusl.

JInyHOCTHBIE pe3y/IbTaThl, 00ecneynBaroIye aJanTanHio 00yJanerocs K H3MeHIUMCS
YC/I0BUAIM COLMA/IbHOU M IPUPOAHOHU Cpe/ibl: TOTOBHOCTHIO K /IeMCTBHSAM B YC/I0BHAX
Heomnpe/ie/IEHHOCTH, MOBBILIEHHIO YPOBHS CBOei

KOMIIETEHTHOCTH Yepe3 TIPaKTHUeCKYTO /1esITe/IbHOCTh, B TOM UKC/Ie YMEHHE YUUTHCS Y APYTHX JIFOJeH,
niprobpeTaTh B COBMECTHOM JlesiTe/TbHOCTH HOBbIe 3HaHUsI, HAaBbIKU M KOMITeTEHLIUM U3 OIbITa IPYTHUX;

—  Heo0X0ZMMOCTBIO B (HOPMUPOBAHUY HOBBIX 3HAHWM, B TOM UHC/Ie (OPMY/IUPOBATh UJIEH,
TIOHSITHSI, TUTIOTe3bl 00 00beKTaX U sIB/IeHUsIX, B TOM UKC/Ie paHee He M3BeCTHBIX, 0CO3HaBaTh



neduuThl

COOCTBEHHBIX 3HaHWM U KOMIIETEHTHOCTeH, JITAaHUPOBATh CBOE PAa3BUTHE;

—  CTOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALIMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAL[HI0 KaK
BBI30B, TPeOYIOIIMI KOHTPMED, KOPPEKTUPOBATh IPUHUMAaeMble PellieHus U IeHCTBYS,
(hopMyIMpoBaTh U OL}eHWBaTh PUCKHU U NOC/e/ICTBUS, (POPMUPOBATh OIbIT.

METAITPEJMETHBIE PE3YJ/IbTATBI

MertaripeMeTHbIe pe3y/IbTaThl 0CBOEHHUs TIPOTPaMMbI yueOHOTo Kypca «I'eoMeTpusi» XapaKTeprU3yrTCs
OBJIa/IEHUEM YHUBEPCA/bHbIMU NO3HA8AMeAbHbIMU OeliCmBUsMU, YHUBEPCA/NbHbIMU KOMMYHUKAMUGHBIMU
delicmeusiMu U yHUBepCa/bHbIMU pe2y/1siMuHbIMU 0elicCmeusmu.

1) YHueepcanbHble No3HaeamesibHble Oelicmausi obecneuusarom ¢opmuposaHue 6a308bix
KOZHUMUBHbIX Npoyeccos, obyuarouwjuxcs (oceoeHue Memoo08 NO3HAHUS OKPYXcaruje2o mMupd;
npuMeHeHue /02uuecKux, uccaedoeamenbcKux onepayutl, ymeHuli pabomams ¢ uHgopmayuet).

Ba3oBble 1oruyeckue JeiiCTBUA:

—  BBISIB/IATH ¥ XapaKTePU30BaTh CYIIeCTBEHHbIE TPU3HAKK MaTeMaTUUeCKUX 00BEKTOB, TIOHSTHH,
OTHOLIIeHUN MeXXIy TIOHATUSMU; (HOPMYJTUPOBATh OTpe/ie/ieH s TIOHSTHIA; yCTaHaB/IMBaTh

CYIIIeCTBEHHBIN MPU3HAK KIaCCU(MHUKAIMK, OCHOBAHUS /1J1s1 0000IeHHS Y CpaBHEHWsI, KpUTEPUU
TIPOBO/JUMOT'O aHa/In3a;

—  BOCHPUHUMATh, GOPMY/MPOBATh U NTPe0Opa30BhIBaTh CY>KJEHUS: YTBEPAUTE/IbHbIE U OTPHUIIATE IbHBIE,
e/IMHUYHbIE, YaCTHbIe U 00I1I1e; YCIOBHbIE,;

—  BBISIB/IATh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOpPeurs B (hakTax, JaHHBIX,
HabJ/IIOIeHUsIX U YTBeP)KAEHUSIX; TIpeJjlaraTb KpUTePUH AJIsl BbISIBJIeHUsI 3aKOHOMePHOCTelH U
NIPOTUBOPEYUH;

—  Jles1aTh BBIBO/IBI C MCII0/Ib30BaHUEM 3aKOHOB JIOTHUKH, 1eAYKTUBHBIX U UHAYKTUBHBIX YMO3aK/TFOUeHUH,
YMO3aK/IFOUeHUI 110 aHaJI0T1;

— pa30bupath Zj0Ka3aTenbCTBAa MaTeMaTUUeCKUX YTBePKAeHUH (TIpsiMble U OT TIPOTUBHOTO), TIPOBOAUTE
CaMOCTOSITE/TbHO HECJ/IOXKHBIE JOKa3aTe/TbCTBa MaTeMaTHUeCKHX (DaKTOB, BLICTPAMBATh apryMeHTal[HIO,
TIPUBO/IUTH TIPUMeEpPhI ¥ KOHTPIIPUMEPbl; 000CHOBBIBaTh COOCTBEHHbIE PACCY KIEHUS;

— BbIOMpaTh crocob perieHus: yueOHOM 3aiauu (CpaBHHUBATh HECKOJILKO BADUAHTOB PeIIeHus], BHIOUPATh
HaunboJiee MOAXOASAIINN C yUETOM CAMOCTOSITe/TbHO BbI/|e/IeHHBIX KDUTEPHER).

Ba3oBble ucc/iejoBaTe/IbCKHeE AeHCTBUSA:

—  WCITIOJb30BaTh BOMPOCHI KaK UCC/Ie[0BaTe/IbCKUN MHCTPYMEHT TI03HaHUsl; (POPMYyIMPOBaTh BOTIPOCHI,
(bUKCUpyoIIHe MPOTUBOpeUre, MPod/IeMy, CAMOCTOSITE/TBHO YCTaHAB/IMBATh HCKOMOE U JJAaHHOE,

(hopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBATh CBOO TO3HULMI0, MHEHUE;

— TIPOBO/IUTH 110 CAMOCTOSITE/TbHO COCTAB/IEHHOMY TIaHY HECJ/IOXKHBIN 3KCITEPUMEHT, HeOO0/IbIIIoe

HCC/lefloBaHKe T10 YCTaHOBJ/IEHUIO 0COOeHHOCTel MaTeMaTUueckoro 00beKTa, 3aBUCMMOCTel 00HeKTOB
MeX Iy co00; caMOoCTOsATe/IbHO (hOPMYJTUPOBaTh 0000ITIEHHST ¥ BLIBO/IBI TIO Pe3y/IbTaTaM IPOBeAEHHOTO
HabJroieHus1, UCCie[JOBaHus, OLIeHUBAaTh J0CTOBEPHOCTD TOTyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U
0000111eHM;

—  TIPOTHO3UPOBaTh BO3MOKHOE Pa3BUTHE MPOLIeCCa, a TAK)Ke BbIZABUTaTh MPe/TI0I0KeHUsI O eT0 Pa3BUTHH
B HOBBIX YC/IOBUSIX.

Pab6ora c uadopmanueii:

—  BBISIB/IATH HEIOCTaTOYHOCTh U U30BITOUHOCTh MH(MOPMALIUH, JaHHBIX, HEOOXOUMBIX [IJIs1 PeIIeHusT
3a7iaumy;

—  BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPITPETUPOBATh MH(MOPMALIUIO PA3/IMUYHBIX BUIOB U
dhopm npecTaB/eHuUs;

— BbIOUpaTh (hopMy TIpeicTaBIeHUs MHPOPMALIMU U UTFOCTPUPOBATh pelllaeMble 33/laul CXeMaMH,
JMarpaMMaMH, UHOM rpaMKoOM U UX KOMOHHAIUSIMH;

—  OIlIeHMBaTh HAJEXHOCTh MH(OPMAIUH 110 KDUTEPHUSIM, TIPE/JIOKEHHBIM YUUTeIeM WIn
copMyMpPOBaHHBIM CAMOCTOSITE/IEHO.

2) YHueepcanbHble KOMMyHUKamMueHble Oelicmgusi obecneuusaiom chpopmMupo8aHHOCMb COYUANbHbIX
HaBbIKO8 00YyUaoWUXCH.
OO0menue:

—  BOCTIPUHUMATh U (POPMYJIMPOBaTh CY>KJeHUsI B COOTBETCTBUH C YCIOBUSIMU U L{eJISIMU OOLL[eHUSI; SICHO,
TOYHO, TPaMOTHO BbIpakaTb CBOIO TOUKY 3DeHUsI B YCTHBIX U MMCbMEHHBIX TeKCTaX, JaBaTh MOSICHEHUS 10
XOJy pellieHusi 3a/jaui, KOMMEHTUPOBATh MMOTy4YeHHbI! pe3y/bTar;



— B xoJe 00Cy>XIeHUsT 3a7laBaTh BOIMPOCHI TI0 CYII[eCTBY 00CY>K/jaeMOii TeMbI, TIPOO/IeMbI, pelllaeMou
3a/lauy, BbICKA3bIBaTh U/leH, Halle/leHHbIe Ha TIOWCK PelleHusT; COTIOCTaB/ISTh CBOU CYKEHHSs C

CY>K[IeHHSIMH JIPYTHX YYaCTHUKOB Jianora, 0OHapyKMBaTh pa3/inure U CXOJCTBO MO3ULMI; B KOPPEKTHON
¢dopme hopMyiupoBaTh pa3HOTI/IacHsi, CBOU BO3PayKeHMsI;

—  TIpeJCTaB/ATh pe3y/bTaThl pellieHus 3a/lauu, SKCTIepriMeHTa, UCCIe/IoBaHus, TTPOEKTa;

CaMOCTOSITe/ILHO BBIOMPATh (pOpMAT BBICTYTUIEHUSI C YUETOM 3a/jau Mpe3eHTalu U 0COOEHHOCTel ayJUTOPHH.

CorpyaHHuecTBO:

— TIOHMMaTh Y MCIO/Ib30BaTh MPEUMYILeCTBa KOMaH/[HOW U UHVBUYaIbHON pabOThI TIPU pellieHnd Y4eOHbIX
MaTeMaTHYecKuX 3a/1ay;

— TpUHMMAaTh Lefb COBMECTHOW [iesiTeIbHOCTH, IUIAHUPOBAaTb OpPraHM3aldl0 COBMeCTHOM paboThl,
pacripeiesiitTh BUABI pabOT, [OroBapuBaThCs, 00CY)KAaTh TPOIiecC W pe3y/bTaT paboThl; 006001[aTh MHEHUs
HEeCKOJIbKUX JTFO/IeH;

—  y4acTBOBaTh B IPYNMOBLIX (hopmax paboTsl (06cyKieHNss, 0OMeH MHEHUSIMH, MO3TOBbIe IITYPMBI U JIP.);

—  BBINOJIHATB CBOIO YacTh pabOThI ¥ KOOPAWHUPOBAThH CBOU JIEHCTBUS C APYTMMH UleHaAMH KOMaH/[bl;

— OIleHMBATh KaueCTBO CBOEr0 BK/IaZia B OOLMiA IPOAYKT 10 KpUTepUsiM, CHOPMYIMPOBAaHHBIM YYaCTHUKaMH
B3aMO/IeNCTBHSI.

3) YHueepca/nbHble pez2ysisimugHble delicmausi obecneyusarom opmuposaHue CMbICA108bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.CaMoopraH13aLiyst:

CaMOCTOSITE/TEHO COCTABJISATh I/1aH, a/lTOPUTM pelleHus 3a/jauu (WM ero 4acTb), BEIOMpATh Cr1ocob perieHus ¢
YUETOM UMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTh Y KOPPEKTHUPOBATh
BapHUaHThI pelleHrii C yu6TOM HOBOM MH(OpMaLUH.

CaMOKOHTPO/Ib:

— B/aZieTh criocobamu caMOTIpOBePKH, CAMOKOHTPOJIS TIPOLiecca M pe3ysbTara
pellieHHsi MaTeMaTHUeCKOU 3a/jauu;

— Tpe/IBUZIeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HHUKHYTh IIPU PeIIeHUH 3a/ilauid, BHOCUTh
KOPPEKTHUBBI B [IeSITe/IbHOCTh HAa OCHOBE HOBBIX 00OCTOSITE/TbCTB, Hali/IeHHBIX OIIMOOK, BhISIBIEHHBIX
TPYZHOCTEM;

— OLIeHMBATb COOTBETCTBUE pe3y/ibTaTa JiesTe/lbHOCTH TI0CTaB/IeHHOM Lie/I U YCIOBUSIM,
0OBSCHATH IPUUMHBI JOCTKEHHS UM HeJJOCTYDKEHHS LIe/d, HaX0/IUTh OLIMOKY, 1aBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY.

IMPEAMETHBIE PE3YJIbTATBI

OcBoeHnre yue6HOro Kypca «I'eomeTpusi» Ha ypoBHe 8 KJiacca /J0/DKHO 00ecrieurBaTh JOCTYKEeHe
C/IeIyOLIMX TPeJMeTHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaTOB:

— Pacrio3HaBaTh OCHOBHBIE BH/Ibl UeTBIPEXYTOJBHUKOB, UX 3/IEMEHTBI, TI0/Ib30BaThCsl UX
CBOMCTBaMH TPY peIlieHnH reOMeTPHUUeCcKUx 3aJau.

—  IlpuMeHsTH CBOWCTBA TOUKU IlepeceyeHust Me/iiaH TpeyrosbHUKa (LjeHTpa Macc) B
pelLleHnH 3a7iau.

— Bnagets noHaTHEM cpefiHel TMHUM TPeYTrobHUKA U TpareLyy, IPUMEeHSITh UX CBOMCTBa
TP pelleHnH TeOMeTPHUYeCcKUX 3aau.

—  Tlonb3oBarbcs TeopeMoii Paseca ¥ TeopeMoii 0 TIPOTIOPLIMOHABHBIX OTpe3KaxX, IPUMEHSTh
WX JI7IS1 pelieHust MPaKTUUeCKUX 3a/au.

—  IlpuMeHsTH NpU3HAKU M0J,001s1 TPEYTOJIbHUKOB B pelLlieHHH reOMeTpUYecKrX 3aziay.
—  Tlonb3oBaThes Teopemoii [Tudaropa /s perieHrsi reOMeTPUUYECKUX U NTPAKTUUYECKUX
3afiau.

—  CTpouTh MaTeMaTUUYeCcKy Mo/ie/lb B IPaKTUUeCKUX 3a/jauax, CaMOCTOSATEe/IbHO Jie/laTh
YyepTEX U Ha XOJUTh COOTBETCTBYIOLIYE [/TMHBI.

—  BrnageTs noHATUSAMU CHMHYCA, KOCMHYCA U TaHI'€HCa OCTPOTro yrJjia MpsiMOyTo/IbHOrO
TPeyro/bHUKa.
—  Tlonb30BaTbCsi 3TUMY TIOHSTHSI MU [I7ISI PELIeHUs] TPaKTUUeCKUX 3a/au.

—  BpruMcnars (pa3nuuHbIMM criocobaMu) IIoLaib TpeyrojbHUKa 1 1013l MHOTOYTO/TbHBIX

¢uryp (Tonb3ysichb, rae HeoOX0AUMO, Ka/TbKY/ISITOPOM).
—  IlpuMeHsTH Noy4YeHHble yMeHUs B MPAaKTUYECKHX 3aflavyax.

— BrageTs MOHATUSIMU BIIMCAHHOTO Y LIEHTPA/IBHOTO YTJ1a, UCTIOIb30BaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, YI/1ax MeX/y Xop/aMH (CeKyL{UMU) U yIJie MeXy KacaTe/JbHON U XOp/ioH
TP pelleHnH TeOMeTPUUeCcKHX 3aau. BiiaieTb MOHSATHeM OMMCAaHHOTO YeThIPEXYTO/IbHUKA,
MIPUMEHSITh CBOMCTBA ONMMCAHHOTO YeThIPEXYTo/IbHUKA NPY pellieHnH 3a/au.



— [IpuMeHsTh NoyYeHHble 3HAHUS Ha NPaKTUKe — CTPOUTh MaTeMaTHuecKue MoJienu Jist
3a/la4 peasibHOM >KU3HU Y MPOBOIUTH COOTBETCTBYIOLIME BBIYUCIEHUS C IPUMEHeHHeM TIo00ust
Y TPUTOHOMETPHH (T10JIB3YSICh, I/le He00X0UMO, KaIbKY/ISITOPOM).



TEMATHUYECKOE IVIAHUPOBAHUE

Ne | HaumeHoBanue Kos-Bo yacoB | [lata Bunpl gearenbHoCTH Buppl, ONeKTpOHHbIe
1/ | pasziesioB ¥ TeM BCET KOHT.| IIpaK thopMbI obpa3oBaTe/ibH
TpOrpamMMbl o 046, pab. KOHTPOJISA ble pecypChl
Pa3pen 1. UeThIp€XyrojibHUKHA
1.1.| [Tapannenorpamm, ero 2 0 1 V306pakaTh ¥ HAXOJUTh Ha UepTeXXaX UeThIPEXYTObHUKU Pa3HbIX | Y CTHBIN [Ipe3enTanus
TIPU3HAKY U CBOWCTBA. BU/IOB U UX 3/1eMeHTbl. DopMy/IMpoBaTh ONpe/eeHus: ompoc; Pa3paTounslii
napajyiesiorpaMMa, NpsAMOYTo/bHUKA, poM0a, KBajipaTa, Tparelyut, | [IpakTuueck | MaTepuasn
PaBHOOOKOM TpareLyy, NpsMOYTO/IbHOM TpareLyu. JJoKasbiBaTh U | asg paboTa;
VICII0/1b30BaTh IIPU peLleHrH 3a/iau IIPU3HaKu U CBOUCTBaA:
rapasijieJiorpaMmma,
NIpSIMOYTOJIbHKKA, poM0a, KBa/ipaTa, TpareLyu, paBHOOOKO
TpaneLyy, NpsMOYT0JIbHOU TparneLyu.
1.2.| YacTHble ciyyau 2 0 1 dopMyMpOBaTh OIpe/ie/ieHust: fapasule/iorpaMMa, IIncemenns! | [IpesenTtanus
rapasijie/IorpaMMoB TIPSIMOYTOJTbHUKA, poM0a, KBaZipaTa, TpareLyu, paBHOOOKOM i KOHTpOsb; | Pa3gaTounblit
(MpsIMOYTOJIEHUK, POMO, TparneLyy, NpsIMOYroJ/IbHOM Tparneluu. [Joka3biBaTh U UCMO/Ib30BaTh| [IpakTUeck | Marepuasn
KBa/|pat), NX MPU3HAKU 1 TIpY pellleHry 3a/,a4d NPU3HaKX M CBOWCTBA: NapasiiesiorpaMmma, ast pabora;
CBOWCTBA. NpSIMOYTOJIbHUKA, poMba, KBaJpaTa, Tpareruy, paBHOOOKOH
TparneLyy, NpsMOYT0JIbHOM TpareLvu.
1.3.| Tpamnerus. 2 0 1 dopMyMpoBaTh OIpe/ie/ieHus: fapajule/iorpaMMa, YcTHbIN IIpesenTtanusa
NpSIMOYTOJIbHUKA, poMba, KBaJpaTa, Tpareluy, paBHOOOKOH onpoc; Pa3paTouHslii
TpareLyy, IpsMOYT0JIbHOM Tpaneluu. [lokasbiBaTh U UCMO/Ib30BaTh | [IpakThyeck | MaTepuas
TIpU pellieHrH 3a/iau NpU3HaKy M CBOMCTBA: MapasijiesiorpaMmma, ast pabora;
NIpSIMOYTOJIbHKKA, poM0a, KBa/ipaTa, TpareLyu, paBHOOOKO
TpareLyy, NIpsMOYT0JIbHOM TpamneLuy;
1.4.| PaBHOOeipeHHas 1 2 0 1 dopmy/IMpoBaTh OIpe/ie/IeHUs: fapasiiesiorpaMmma, [Incemennsr! | [Ipesenrtanus
NIPSAMOYTOJ/IbHAas TParieLivu. NIPSIMOYTOJTbHUKA, poM0a, KBaZipaTa, Tparelyu, paBHOOOKOM 1l KOHTpOUIb; | Pa3faTounslit
TpareLyy, IpsMOYToJIbHOMN Tpaneluy. [lokaselBaTh U UCNO/Ib30BaTh | [IpakTUyeck | MaTepuasn
TIpY pellleHry 3a/ja4u NMPU3HaKX M CBOWCTBA: NapasiiesiorpaMmma, ast pabora;
TIPSIMOYTOJIbHUKA, poM0a, KBaZipaTa, TpareLyy, paBHOOOKOM
TparneLyy, IpsIMOYTroJ/IbHOM TpareLuy;
1.5.| Y iBoeHue MeaHBbI. 2 0 1 [IpumeHsiTb  MeTOZ  yABOEHUSI MeAuaHbl  TPEYroJibHUKA. YcTHbIN IIpe3enTauys
Vcnonb30BaTh 11U pOBLIE pecypchl [/ UCCAel0BaHUSl CBOMCTB 0orpoc; PasfaTouHsIit
M3yuaembIx GUryp; [TpakTruecka| MaTepual
3HaKOMUTBCSI C UCTOpUEN Pa3BUTHS TeOMETpUY; o




pabora;

1.6.| LienTpasbHas CUMMeTpPUs 2 1 0 Vicnonb3oBath L(poBLIe pecypchl AJist UCC/IeJ0BaHUsI CBOMCTB KoutposnbHag| [Ipe3enranms
r3yyJaeMbIx GUryp; pabora;
3HaKOMUTBCS C UCTOPUEN pa3BUTHSI TeOMeTpPUY;
Wtoro no pasgeny 12
Pazjen 2. Teopema ®asieca 1 TeopeMa 0 NPONOPLIMOHA/IBHBIX 0TPe3Kax, M000HbIe TPeyroJIbHUKH
2.1.| Teopema ®asneca u 2 0 1 [TpoBOAUTDL MOCTPOEHUS C TIOMOLBIO LIUPKYJISl U IMHEHKH C YcTHbIN [Ipe3enTarus
Teopema O VICII0/Ib30BaHKe TeopeMbl dasieca U TeOpeMsl O TIPONOPLMOHAIBHBIX | OIPOC; Pa3faTouHsIii
MPONOPLMOHATBHBIX OTpe3KaX, CTPOUTH YeTBEPTHIN MPONOPLIMOHATBHBIN OTPE30K; [IpakTnueck | maTepuan
OTpe3Kax. 3HaKOMUTBCSI C UCTOpUEN Pa3BUTHS TeOMETPHY; ast pabora;
2.2.| CpenHsisi TMHUS 2 0 1 [IpyMeHATH Mo/TyYeHHble 3HaHUSA [IPY pelLleHnH YcTHbIN [IpesenTauys
TPeyroJibHUKa. reOMeTpUYeCKHX U NMPaKTUYeCKUX 3a7ay; 0orpoc;
2.3.| Tpanenus, eé cpeHss 2 0 1 [IpyvMeHSATH MoJyYeHHbIe 3HaHUSA [IPY peLleHn! IIpaktnueck | IIpeseHranus
JIUHUSL. reoMeTpUUeCKUX U MpaKTUYeCcKuXx 3ajay; ast pabota;
2.4.| [IponoprioHabHbIE 1 0 0.5 [TpoBOAUTH MOCTPOEHUS C TTIOMOLLBIO LIUPKYJ/ISl U JIMHEHKHU C YcTHbIN [Ipe3enranus
OTpe3KH, ITOCTPOeHNe WCII0/1b30BaHKe TeopeMbl Daeca U TeOpeMbl O NTPONOPLIMOHA/IBHBIX | OIPOC; Pa3paTounsiii
YeTBEPTOro OTpe3Kax, CTPOMThb YeTBEPTHIM MPOMOPLMOHA/IbHBIN OTPEe30K; [IpakTnueck | maTepuan
MIPOIOPLIMOHA/IEHOTO ast pabota;
OTpesKa.
2.5.| CpoticTBa 1leHTpa Macc B | 1 0 0.5 IIpoBOAUTE JOKa3aTe/bCTBO TOr'O, YTO MeJAUaHbl TPeyrobHUKa IIpaktrueck | IIpe3eHTaius
TpeyroJibHUKe. TepeceKkaroTcsi B OHOM TOUKe, M HAXOWUTh CBSI3b C LIEHTPOM Macc, | ad
HaxOJUTb OTHOLIEHWe, B KOTOPOM MeJjaHbl JeJIATCS TOUKOU UX pabora;
repeceyeHus;
2.6.| [Tomob6HbIe TPEYTOMBHUKU. | 1 0 0.5 Pemmiathk 3a/1auu Ha MO/I00HBIE TPEYTOTBHUKH C YcTHbIN [Tpe3enranus
TIOMOLLBI0 CAMOCTOSITE/ILHOTO [IOCTPOEHUS UepTeXxen 1 orpoc;
HaXO0X/]eHUsI TIO0OHBIX TPEYTOIbHUKOB,;
2.7.| Tpu ripu3HaKa rnoaobus 3 0 2 [IpoBoauTh MOKa3aTe/bCTBA C MCI0J/Ib30BaHUEM TIPU3HAKOB IIpakTuueck | I[Ipesenrtanus
TPeyroJbHUKOB. nozo6usi; JJoka3bIBaTh TPH MpH3HAKa 1M0[00MsI TPEYTO/IbHUKOB; ast pabora; | PasgaTrounsiii
[TpyMeHATH MO/Ty4YeHHble 3HaHUS MPU pelleHUH FreOMeTPUUeCKUX 1 MaTepual
MpaKTUUeCKUX 3a/ay;
2.8.| IIpakTueckoe 3 1 1 IIpyuMeHsTH 10/TyueHHble 3HaHUsI [1PY pellleHUU reomeTpuueckux U | KontponbHas IIpesenTarus
TIpUMeHeHue TpaKTUYeCKUX 3a/ay; pabora;
Wtoro no paspeny: 15
Pa3zpgen 3. Teopema ITudaropa u Haua/ia TPUTOHOMETPUH
3.1.| Teopema ITudaropa, eé 2 0 1 [HokasbiBaTh TeopeMy [1udaropa, ucnonb30BaTh €€ B YcrHBIN IIpesenranus




[l0Ka3aTenbCTBO U NPaKTUYeCKUX BbIYUCIEHUSX; orpoc
NPHUMEHEHUE. 3HaKOMUTBCSI C UCTOPHEN Pa3BUTHS TeOMETpUY;
3.2.| ObparHasi TeopemMa 2 0 1 [Ip¥iMeHSTh MOJlyYeHHble 3HaHUSL U YMeHUS TIPY pelleHrur [MucbmenHbIN| Pa3gaTouHbIi
[Mudaropa. MPpaKTUUECKMX 3a/laY; KOHTPOJIb; Marepua’l
3.3.| Onipesienenue 2 0 1 ®opMyMpoBaTh OMpefiesieHrs TPUTOHOMEeTPUUYeCKUX (PYHKLUI YcTHbIN [Ipe3enranus
TPUTOHOMETPUUECKHUX OCTpOTrO yrJjia, MPOBEPSATh UX KOPPEKTHOCTH; OI1pOoC; Pa3paTounsiii
(yHKLMK OCTPOro yria, BbIBOAWUTH TPUTrOHOMETPHUYECKHE COOTHOLIIEHUS B MpsiMoyrobHOM | [IpakTruecka| MaTepuasn
TPUrOHOMeTpUYeCKHe s1 pabora;
COOTHOLLIEHUS B
MIPSIMOYTOJIbHOM
TpeyroJIbHUKe.
3.4.| OcHOBHOE 1 0 0.5 HWcnonb3oBath hopMysibl IPUBeJEHUS] U OCHOBHOE YcTHbIN [Tpe3enTanus
TPUrOHOMEeTpHUYeCcKoe TPUTOHOMETPUYECKOe TOXK/eCTBO /1JIs1 HaX0XK/IeHUsI OI1pOC;
TOXX[eCTBO. OOTHOLLIEHUH Me TPULOHOMETPHIECKUMH
YHKL[MSIMU pa3/IMYHbIX OCTPBIX yIJIOB;
3.5.| CooTHOI1IeHHST MeXY 3 1 1 NccnenoBaTe COOTHOLLIEHUSI MeXX/y CTOPOHAMU B KoutponbHag| [Ipesenranus
CTOpPOHaMH B NIPSIMOYTOJIbHBIX TPEYTO/IbHUKAaxX C yrjamu B 45° u 45°; 30° pabora Pa3paTounsiii
MPSIMOYTOJTbHBIX u 60°; Marepuail
TPeyroJIbHUKax C yIjlaMH B
45° 1 45°; 30° u 60°
Wtoro no paspeny: 10
Pa3pen 4. Ilnomaaps. HaxoxjeHue nyioma/ieid TpeyroibHUKOB M MHOTOYro/IbHBIX (huryp. Ilnomaau nogooHbIx ¢puryp
4.1.| TTonsiTre 06 oO1ieli Teopuy| 1 0 0.5 OssazieBaTh NePBUYHBIMU TIpe/iCTaBIeHUs MU 00 0011ieil Teopun YcTHbIN [Ipe3enranus
TJIOLA/I. nomazau (Mepsl), opMyIMpoBaTh CBOMCTBA I/I0IIA/H, BBISICHATh UX| OIPOC;
HarJIsiiHbIA CMBICJT;
4.2./®opmyJisl A5 TIOAAN 2 0 1 BbiBoauTh (hopMy/ibl MJIOLA/IM TIapasijiesiorpaMMa, TpeyroyibHuKa, | [IpakTuuecka| Pa3gaTouHsii
TPeyrobHHKa, TpaneLyy 13 GopMy/ibl TUIOMIAfU MPSIMOYTO/IbHYKA (KBaZipaTa); 1 pabora; MaTepuasn
rapasizesiorpaMma
4.3.| OTHOIIEHMe TIIoLIael 1 0 0.5 BeiBoguTh (hopMy/ibl IIOLA/IM TIapasiiesiorpaMMa, TpeyroibHuKa, | [Ipaktuuecka| Pa3gaTouHslii
TPeyroJIbHUKOB TparneLuy U3 (opMyJibl IJIOLAAM NPSMOYTO/IbHUKA (KBasipaTa); s1 pabora; MaTepuasn
4.4.| BorurciieHve Tuioiaei 1 0 0.5 BbluncasTh IoaAiv pa3/iduHbIX MHOTOYTOTbHBIX (PUTYD; Y CTHBIU [Ipe3enTauys
CJIOKHBIX (UTYp uepes OI1poC;

pa30bueHure Ha YaCTU U
JOCTPOEHHE




4.5.| ITnowazu ¢uryp Ha 1 0 0.5 Haxoauts miomazu ¢uryp, n300pa>kéHHbIX Ha KieTuaToi Oymare, | [Tpaktuuecka| Pa3maTounbiit
K/eTyaToi Oymare. WCII0/1b30BaTh pa3brieHre Ha YaCTH U [JOCTPOEHHE; 51 paboTa; MaTepHasn
4.6.| ITnomazau moo6HBIX huryp.2 0 1 HaxoauThk 110111 moflo0HbIX GUryp; YcTHBIN IIpe3enTauys
OIpoc
4.7.| BoluncsieHue miomagend. | 2 0 1 BbiBoWTE (hOpMyJIbI MI0LLA/M BBIMYK/IOrO YeThbIpEXyroyibHKKa uepe3 [IpakTruyecka| Pa3gaTouHblii
JIMarOHaIu ¥ yroJl MexxJly HUMU; s1 pabora; MaTepuasl
4.8.| 3agauu c ripaktuyeckum | 1 0 0.5 Peruats 3a1aur Ha ryioja/ib C IPaKTUYECKUM CO iepyKaHUeM; YcTHBIM [Ipe3enTauus
co/lep>KaHueM. orpoc
4.9.| PelieHue 3a1au € MOMOLLBH) 3 1 1 Pa36upaTh rprMepsl UCI0/Ib30BaHUsI BCIIOMOTraTe/ibHOU Tiomazu | KonrponbHas) [Tpe3eHTarust
MeTO/ja BCTIOMOraTeibHOM JL/IS1 pellieHrs TeOMeTpUUeCKUX 3azady; pabora;
TJI01a v
Wroro 1o pasgeny: 14
Paszgesn 5. Yr/ibl B OKPY)KHOCTH. BricaHHbIe U ONIMCaHHBIe YeThbIpexyroJibHUKH. KacaTeibHbIe K OKpY)KHOCTH. KacaHue 0KpPy>XHOCTH.
5.1.| BriicaHHble 1 2 0 1 @®opMyMpoOBaTh OCHOBHBIE OTpe/ie/ieHHs], CBsI3aHHbIe C yT/IaMU B YcrHbIN IIpesenTtanus
LleHTpa/IbHble YTJbl, YTOJI Kpyre (BIIMCaHHBIN YroJl, LieHTpalbHbIM yron); HaxoguTe orpoc; Pa3paTouHbIii
MeXXJy KacaTebHOU U BIIMCaHHbIe YIJIbl, ONHpAoLLMecs Ha OFHY LYTY, BBIUUCIATH YIvibl ¢ | IIpakTHyecka| maTepuan
XOpJOH. TIOMOILIbIO TeOPEMBI O s pabora;
5.2.| Yrubl MeXxpay xopjamMu u - | 2 0 1 HaxoauTth BnicaHHbIe yIJIbI, ONKparoLecs Ha OAHY AYTY, [Tucemennbli| [TpesenTanys
CeKYLMUMHU. BBIUMCJISITh YTJIbI C TIOMOLLBEO TEOPEMBbI O BIMCAHHBIX yTJ/aX, KOHTpOJb; | Pa3gaTounslit
TeopeMbl O BITMCAHHOM YeTbIPEXYT0JIbHUKE, TeOPEMBI O [TpakTruecka| MaTepuanl
L[eHTPa/JIbHOM YTIJIe; s1 pabora;
5.3.| BrivcaHHble U onvcaHHbie |2 0 1 HaxoauTth BnMcaHHbIe yIJibl, OMUpAOLIKecs Ha OAHY ATy, YcTHBIN IIpesenranus
YeThIPEXYTOJIbHUKHU, UX BBIUMCJISITh YTJIbI C TIOMOLLBIO TEOPEMBbI O BIMCAHHBIX yTJ/aX, ompoc; Pa3paTounsiit
TIPU3HAKU Y CBOWCTBA. TeopeMbl O BIMCAHHOM [IpakTnuecka| MaTepual
YeTbIPEXYTO/IbHUKE, TEOPEMBI O LIeHTPaJIbHOM YIJIE; s pabora;
5.4.| [IpuMeHeHUe 3THUX CBOMCTB| 2 0 1 WccnenoBaTh, B TOM UmMc/e C MOMOIIbIO A(POBLIX peCypCoB, IMucbmennbi| [Tpe3eHTarys
TIPU peLleHnr BITMICaHHbIE Y OTNIMCAHHbIe KOHTpO/b; | Pa3gaTouHbii
reoMeTpUYeCKUX 3ajau. YeTbIPEXYTOIbHUKU, BLIBOJIUTH MX CBOMCTBA U MPU3HAKY; Marepuarl
5.5.| B3auMHoe pacrioyioxkeHuve |2 0 1 Vcrionb30Bath 3TH CBOMCTBA M TIPU3HAKM MPU PeLleHUH 3a/ay; YcTHbIN IIpesenranus
JIByX OKPY>KHOCTE. onpoc
5.6.| Kacanue okpyKHOCTe}. 3 1 1 Wcrionb30BaTh 3TH CBOMCTBA Y TIPU3HAKU MPU pellieHuH 3a/ay; KonTtposbHas| Ipe3entanus
paborTa;
Wtoro no pa3peny: 13

Pa3gen 6. IToBTopenue, 00001 eHHE 3HAHMIA.




6.1.| [loBTOpEHNE OCHOBHBIX TIOHATHI U 4 2 PeliaTh 3a/1auy Ha TTOBTOpeHUe, YcTHbIN [Ipe3enTtanu
MeTOZI0B KypCOB 7 1 8 K/1acCoB, WIJTFOCTPUPYIOILIKE CBSI3U MeXXy pPa3/IMuHbIMU | OIPOC s
0000111eH1e 3HAHUH. 4yacTIMU Kypca;
WTtoro nio pasgeny: 4
OBIIEE KOJIMYECTBO YACOB I10 68 31




IIOYPOYHOE IVTIAHUPOBAHUE

No jAara Tema ypoka
n/n TJ1aH | dakTt
YeTbIpéxyrosbHUKU — 12 yacoB
1. [Tapanienorpamm, ero NpU3Haku
2. [Tapannenorpamm, ero CBOMCTBa
3. [TpsiMoyTOMbHUK, pOoMO, KBaZIpaT, UX TIPHU3HAKU
4, [TpssMoyTOMBbHUK, pOMO, KBaZIpaT, UX CBOWCTBA.
5. Tpanenus
6. Perenvie 3asau no teme «Tparerys»
7. PaBHOOe[peHHast TparewLys
8. [IpssMoyrosibHast TparieLys
9. Y 1BoeHUe MeInaHbl
10. [IpumeHeHre y/1BOeHUS Me/laHbI
11. LlentpanbHas cuMMeTpus
12. KoumpoabHas paboma Ne 1 no meme «4embipexy20/1bHUKU»
Teopema dasieca ¥ TeopeMa 0 MPONOPIHOHATBHBIX 0TPe3KaXx, M0/00HbIe TPeyroJIbHUKH — 15 yacoB
13. Teopema ®asieca ¥ TeopemMa O MPOIOPLMOHAIBHBIX OTPe3Kax.
14. Teopema Pasneca 1 TeopeMa O MPOTIOPLIMOHAJIBHBIX OTPe3Kax.
15. CpenHss TMHUS TPEYToJ/IbHUKA
16. 3azaum no teme «CpejHss JIMHUA TPEYTOJIbHUKa»
17. Tpanenusi, eé cpeiHsIs JIMHUSA
18. 3azaun 1o TeMe «CpeJiHss TMHUS TpareLym».
19. [IponopijioHanbHbIe OTPE3KH, ITOCTPOeHUe YeTBEPTOro
TIPONOPLIMOHAIBHOIO OTPe3Ka
20. CBOMCTBa 1JeHTpa MacC B TPeyrojibHUKe
21. [To/100HBIE TPEYTOBHUKU
22. [TepBbIii MPU3HAK TIOA00OMS TPEYTOILHUKOB
23. Bropoii ipr3Hak nofo00usi TpeyroabHUKOB
24. TpeTny npur3HaK Nof00usl TpeyroNbHHUKOB
25. Pewienue 3a7au o TemMe «I10/100HbIe TPEYTOEHUKI»
26. TToBTOpeHwUe 110 TeMe «I10J00HBIE TPEYTOLHUKI»
27. Konmpoabnas paboma Ne 2 no meme «I10006HbIe mpey20abHUKU»
Teopema Iludaropa u Hauana TpuroHomerpuu — 10 yacos
28. Teopema ITudaropa, eé f0Ka3arenbCTBO
29. Teopema ITudaropa, eé nprMeHeHue.
30. OO6patHast TeopeMa [Tudaropa.
31. Perienue 3a/jau ¢ Ucrosib30BaHueM TeopeMsl [1ncgaropa.
32. Onpe/ienieHrie TPUTOHOMETPUYECKUX (PYHKLIMI OCTPOTO yriia
33. TpuroHomeTpuueckre COOTHOLLIEHUS B IPIMOYI'OJIbHOM TPeyroJIbHUKeE.
34. OCHOBHOE TPUTOHOMETPUUYECKOe TOXKeCTBO
35. CooTHolLIeHHs MeXXy CTOPOHAMU B IIPAMOYTOJIbHBIX TPeyro/IbHUKaX
C yrinamu B 45° u 45°
36. CooTHolLIeHUs MeXXy CTOPOHaMU B IIPAMOYIOJ/IbHBIX TPEYTrO/IbHUKAX C
yryiamu B 30° 1 60°
37. Koumpoabnas paboma Ne 3 no meme «Teopema ITugpazopa»
ITnomaas. Haxox/eHue mioma el TpeyroibHUKOB H MHOTOYT0/IbHBIX (uryp. Iltomaan nogo6HbIx
¢uryp — 14 yvacon
38. [TonsTre nnomaau GUrypsi
39. [Tnoijaje TpeyroibHUKa
40. [Tnotaae mapasiesnorpaMma




41. OTtHowenue noLafel TpeyroabHUKOB
42. Brruncienue mioiazie c10KHbIX (GUryp uepe3 pa3brieHHe Ha 4acTy U
JIOCTpO€eHHe

43. [Tnomaau ¢huryp Ha Kietdyarout 6ymare

44. TTotaau mogoOHbIX Guryp

45. BrruncieHue ioiaziei nogobHbIX Guryp

46. IlpakTryeckye 3a/lau Ha BbIYMC/IEHNe TUIOLazier

47. [TpakTHueckue 3a7iaur Ha BbIYMC/IEHUE TJI0IIa/lei

48. 3a/ilauyl C IPAKTUYECKUM COZleprKaHHUeM.

49. PemieHue 3a/1au C TOMOLBI0 METOJ,@ BCLIOMOraTelbHOW IJI01ain

50. Perenue 3a1au ¢ NOMOLBI0 MeTO/,@ BCIIOMOTaTe/IbHOM TUIOLAIN

51. KoumposabHas paboma Ne 4 no meme «Ilnowadu puzyp»

52. Brivcannble U LjeHTpa/IbHbIe YIJIbI

53. Yron Mexay KacaTesbHOM U XOpZA0U

54. Yr/iel MeXy XOpZilaMu U CeKyLLIMMU

55. Perienvie 3asiau 1o reMe « OKpy>KHOCTb».

56. BrivcaHHbIe ¥ OrcaHHbIe YeTbIPEXYTO/IbHUKU

57. CBOMCTBa BITMCAHHBIX U OMMCAaHHBIX  YeThIPEXYTOIbHUKOB

58. ITpriMeHeHVe 5TUX CBOWCTB IPU pellleHnH reOMeTpUYeCKUX 3a/a4

59. ITpriMeHeHre 5TUX CBOWCTB MPU peLleHNH reOMeTPUUeCKUX 3aZau.

60. B3aumHOe pacrionokeHue [ByX OKPY>KHOCTeHN

61. 3ajjauy Ha B3aMMHO€ pPacriojio’KeHue IBYX OKPY’KHOCTel

62. Kacanue oKpy>KHOCTel

63. PelieHue 3a/jau Ha KacaHue OKPY>KHOCTel

64. KonmposabHas paboma Ne 5 no meme «Yenbl u OKpyHcHOCIu»
IToBTOpEHHe, 00001eHHe 3HAHUI — 4 Yaca

65. YeTbIpEXyro/JbHUKU

66. [Topo6HbIe TPeyroMbHUKN

67. Teopema Iugaropa

68. [Mnomanau duryp

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHWAJIBI /11 YYHEHUKA

Mepsnsik A.T'., ITononckuii B.B., Axkup M.C.; nog pegakuumeii [Togonsckoro B.E., 'eomeTpust 8 knacc,
OO0111eCTBO C OTpaHUUEHHOM OTBETCTBeHHOCTRIO "M3aatenbckuii 1jeHTp BEHTAHA-T'PA®"; AKijoHepHOe
ob1mectBo "M3parenscTBo [IpocBelenue";

BBesuTe cBOM BapuaHT:
METOJNYECKUE MATEPHAJIBI AJI1 YUUTEJIA

[CeomeTtpust: 8 Kiacc: yueOHUK /715 yuamquxcs obiieobpaszoBarenbHbIX yupexgenuii/ A.I'. Mep3nsik, B.B.
[Mononckuii, M.C. fkup. — M. : BeHrana-I'pad

[CeomeTpust: 8 Kacc: [uaKTHUeCKe MaTeprasibl: COOPHUK 3a/ilad ¥ KOHTPOJIbHBIX pabot / A.I'. Mep3/sik,
B.B. ITononckuii, M.C. fkup. — M. : Benrtana-I'pad

'eometpusi: 8 knacc: paboune Tetpagu Nel,2/ A.T'. Mep3nsik, B.B. TTononckuii, M.C. fkup. — M. :
Benrana-I'pad

'eomeTpust: 8 Knacc: metoguueckoe rocobue/E.B. byiiko, A.I'. Mep3nsk, B.B. ITomonckuit, M.C. kup. —
M. : Benrana-I'pad

IOIVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

https://uchi.ru/
https://education.yandex.ru/



https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-
oge.sdamgia.ru/
https://edu.orb.r MATEPUA
JIbBHO-TEXHNUYECKOE
OBECITEUEHUE
OBPA30OBATEJIBHOI'O
[MPOLIECCA YYEBHOE
OBOPY/IOBAHUE

MynbTrMeIMiiHBINA KOMITBIOTEDP C IIPOEKTOPOM U KOJIOHKaMHU
OBOPYJOBAHME JJ1s1 ITPOBEJEHNS JIABOPATOPHbBIX U ITPAKTUYECKUX PABOT

PMY - pabouee MecTo yueHHKa
Pa3faTouHblii MaTepuasn
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