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INIOACHUTEJ/IBHASA 3AIIMCKA

Pabouasi nporpamma yuebHoro Kypca "I'eomeTpust” yriny6/€6HHOTO YPOBHS /1S 00yJarommxcs 7-9
K/1accoB pa3paboraHa Ha ocHOBe PeziepabHOTO TOCYAapCTBeHHOr0 06pa30BaTe/IbHOTO CTaHjapTa
OCHOBHOTO 0011]eT0 00pa30BaHusI C YUYETOM U COBPEMEHHBIX MUPOBBIX TpeOOBaHMUIA, MPEIbABISIEMBIX K
MaTeMaTHueCKOMy 00pa30BaHUIO, U TPAULIMM POCCUICKOTO 00pa3oBaHUsl, KOTOpble 0becreunBaroT
OBJIa/IeHHe K/TFOUeBbIMU KOMITETEHLIUSIMH, COCTaBJISIFOIUMH OCHOBY [I/Isi HEIPEPLIBHOTO 00pa30BaHUs U
CamMOpa3BUTHS, a TAKXKe 1[e/I0OCTHOCTh O0IIeKy/IbTYPHOT0, IMYHOCTHOTO Y TI03HABATe/IbHOTO Pa3BUTHS
oOyuaromyxcsi. B paboueii mporpamMmMe yuTeHbI WeU U TIOI0KeHUs1 KOHLIeNIMY pa3BUTHS
MaTeMaTH4eCcKoro o6pa3oBaHus B
Poccutiickoli @enepanyu.

['eomeTpust KaK O/IMH U3 OCHOBHBIX pa3/ie/IoB LIKOJIbHOM MaTeMaTUKU, UMeOILMI CBOeH Lie/bo
obecrieunTb U3yuyeHre CBOMCTB U pa3MepoB (UTyp, X OTHOIIEHH ¥ B3aMMHOE PaCIo/IoXKeHHe, OITUPaeTCst
Ha JIOTUUeCKY10, J0Ka3aTebHYI0 JIMHUIO. «MareMaTHKy yyKe 3aTeM YUUThb Ha/l0, UYTO OHa YM B MOPSZ0K
NIPUBO/IUT», — MHCAJI BeJIMKUWA PYCCKUM yuéHbll Muxann BacunseBuu JIoMoHOCOB. LleHHOCTB H3ydeHust
reoOMeTpUH B OCHOBHOM ILIKOJIe 3aK/TFOUAeTCsl B TOM, UTO 00YYarOIIMICS CMOXKeT HayUUThCSI TPOBOAUTh
Jl0Ka3aTesbHble pacCy’>KJeHUsl, CTPOUTh JIOTUUeCKHe YMO3aK/IIoueH!s], ,0Ka3bIiBaTb HCTUHHBIE
YTBep)KJeHUsI ¥ CTPOUTh KOHTPIIPUMEPSI K JIOKHBIM, [IPOBOAUTE PAaCCy K/IeHUs OT IPOTUBHOIO, OT/INYaTh
CBOICTBA OT MPU3HAKOB, ()OPMY/IUPOBaTh 0OpaTHbIe yTBepkAeHus. Ocoboe 3HaueHMe J0Ka3aTe/IbHast
JIMHUS UMeeT 7S yriyOéHHOTO U3yueHUs MaTeMaTHKH.

Bmecre c TeM He ciieiyet 3abbIBaTh c10Ba (ppaHIy3ckoro MaTeMartvka JKaHa [IbeZjoHHe,
TipeJioCTeperaBllero yunTesisi OT U3/UIIHero ¢opMairi3Ma, 0COOeHHO B OTHOILIEHUM OCHOBaHUM
reomeTpun: «UTO KacaeTcs Ie/TMKAaTHOU MTPO0/ieMbl BBe/IEHUS] «aKCHOM», TO MHe Ka)KeTCsl, UTO Ha TMepPBBIX
TIOpax HY>KHO BooOI1e n306eraTb MPOU3HOCHUTH CaMo 3TO ¢/1oBO. C PYTOii JKe CTOPOHBI, He CyielyeT
yIyCKaTh HU OJJHOW BO3MOXXHOCTH /IaBaTh ITPUMephI JIOTHUeCKUX 3aK/IF0UeHHUH, KOTOphIe Ky/la B Oo/biiieit
Mepe, ueM Hjiest aKCUOM, SIBJISTFOTCSI UICTUHHBIMU Y € JUHCTBEHHBIMU [IBUTATe/ISIMA MaTeMaTHUeCKOTro
MBIIIUIEHUS» . Ba)kKHO, UTOOBI yUEHUK, OB/Ia/IeBIIIMH UCKYCCTBOM PacCy»K/1aTh, MOT TIPUMEHSITb €T0 U B
OKpY>Karollei )Ku3Hu. V1 B 3TOM COCTOUT BaXKHOE BOCITUTATeIbHOE 3HaUeHUe W3yUeHUsl TeOMeTPUH,
MpUCylliee IMEHHO OTeueCTBeHHOW MaTeMaTUueCKO! IIKoJIe.

BTopoii 1jesibto M3yuyeHMsi TeOMeTPUM SIB/ISIeTCSl HAyUMThCST UCTI0b30BaTh €€ B KaueCTBe MHCTPYMeHTa U
pellleHNH KakK MaTeMaTUUeCKUX, TaK U MPaKTUUeCKUX 3a/jad, BCTPEYAKOLUXCS B Pea/IbHOW JKU3HU. Y UeHUK
JIOJ’KeH HayuUUThCsl OTpeJie/TIUTh TeOMeTPUUecKyro (DUrypy, ornucaThb CJIoBaMU YePTEK UM PUCYHOK, HAaWTH
TJIOMIAZb 3eMeTbHOTO YYacTKa, pacCUMTaTh HeOOXOJUMYIO JJIMHY OITOBOJIOKOHHOTO Kabesst umm
TpeOyemble pa3Mepbl rapaka [ijisi aBTOMOOU/IsE. ITOMY COOTBETCTBYET BTOpasi, BLIUNC/IUTE/TbHAsT JIWHUS B
M3y4eHUU reOMeTPUH B IITIKOJIe, He MeHee BakHasi, ueM repBasi. CriocoOCTBOBATh 3TOMY MOTYT 3a/jauM
MPAaKTUYeCKOT0 XapakTepa, TPy PaCCMOTPEHUH KOTOPBIX MOXKHO 00y4aTh /leTeil CTPOUTh MaTeMaTHUeCKue
MO/IeJIA peaslbHbIX KU3HEHHBIX CUTYaLUi, TPOBOAUTH BbIYMC/IEHUS U OLIeHUBaTh aZleKBaTHOCTh
T0JIy4YeHHOT0 pe3y/bTara.

KpaliHe Ba’)KHO MO/IUEPKMBATh CBSI3U T€OMETPUM C IPYTUMU NpeAiMeTaMu, MOTUBUPOBATh UCIO/Ib30BaTh
orpeiesieHUsl TeOMeTpUYeCcKuX (GUryp v MOHSATHM, [eMOHCTPUPOBAaTh MPUMeHEeHHe MOTy4YeHHbIX YMeHUN
B (hM3MKe U TeXHUKe. DT CBsI3M Haubosiee IpKO BUAHBI B TeMax «BeKTopbl», « T pUroHOMeTpHUeCKHe
COOTHOLIeHUs», «MeToz KoopauHaT» U «Teopema ITudaropa».

OcobeHHOCTB Kypca yriiy0/1€HHOr0 M3y4YeHusi TeOMeTPUM COCTOUT He B TOM, UTo /i00aBsisieTcst 60sibIoe
KOJINYECTBO HOBBIX TEM, a B TOM, UTO YYall[{eCsT He MPOCTO 3HAKOMSITCS C OTpe/ie/IEHHBIMU MTOHSTUSIMH, a



yBepeHHO oOBJjiafieBatoT UMHU. CyII[eCTBYOIIYEe TeMbI ITPOrpaMMbl 6a30BOro Kypca reOMeTpUN U3yUaroTCst
Ha Oosiee rryOOKOM ypOBHE, a yuallyecsi IpuoOpeTaroT yMeHusI, TIOMOTaroIlie UM YBepEeHHO MPUMEHSITh
CBOU 3HAHUS He TOJILKO B MaTeMaTHKe, HO U B CMeXXHbIX MpeJiMeTax, npex/e Bcero ¢u3uke u
MH(pOPMAaTHKe, a TaKXKe 10/1b30BaThCs NOTyYeHHbIMU 3HAaHUSIMU TIPU PellieHnH NPakKTUUecKrX 3a/au.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE.

B yueGHOM 11/1aHe Ha M3yueHHe reOMeTPUH B 7-9 K/laccax Ha yriy0/IEHHOM YPOBHE OTBOJIUTCS He MeHee 3
yueOHBIX YaCoB B HEJIe/TIO B TeUeHHe KaXKJ0ro rojia o0yueHus. Beero 3a 3 rogja o0yuenusi - He MeHee 306
4acosB.

COJEPXAHUME YYEBHOI'O KYPCA

7 KITIACC

Hauasna reomerpuu
Vcropus BOSHUKHOBEHUs U pa3sBUTHs reomeTprun. HauanbHble IoHATHS reomeTpyun. Touka,
npsimasi, 0Tpe3oK, yiyu. IToHsaTre 06 akcriome, TeopeMe, floKa3aTeabCTBe, OTpe/ie/ieHHH.
B3aumHoe pacrioniokeHre ToueK Ha NpsIMOM. VI3MepeHue I/IMHBI OTpe3Ka, pacCTOsSIHUE MeX/y TOUKaMH.
[TonyniockocTs U yrosi. Bugpl yrios. Vi3MepeHue BeJIMuuH yI10B. BepTuKaibHble U CMe)XKHBIE YIJIbL.
[TapannenbHble U NeprieHAVKYIIpHbIe TpsiMble. PaccTosiHMe OT TOUKHU [0 IpsiMO. buccekTpuca yria.
Jlomanas. Bugp! nomaHsbix. [lnvHa 1omaHou. MHoroyrosisHuKU. Ileprumerp MHOroyrossHvka. [Tonstue
0 BBINYKJIbIX U HEBBITYK/IbIX MHOIOYT O/IbHUKAX.
[TepBHYHBIe Npe/iCTaB/IeHNs O paBeHCTBe (UTyp, UX PacrionoyXeHUH, CUMMETPUH.
[Tpocrenyre noctpoenysi. VIHCTpyMeHTSHI /11 M3MePeHUH U TTIOCTPOEHHH.
TpeyroibHHUKH
Buzibl TpeyroyibHUKOB: OCTPOYTOJIbHbIE, TIPIMOYTOJIbHBIE, TYIIOYTOJIbHbIe,
paBHOOe/[peHHbIe, PaBHOCTOPOHHUE. Me/riaHa, OricceKTpuca U BbICOTa TPEYroIbHUKA.

PaBeHCTBO TpeyroyibHUKOB. [1epBbIii U BTOPOYM NPU3HAKM paBeHCTBa TPeyTrOJIbHUKOB.
PaBHOOe/ipeHHBIE TPEYTOMBHUKY M UX CBOMCTBA. [Ipr3HaK paBHOOEPeHHOr0 TpeyronbHUKa. TpeTuit
NIpY3HAaK paBeHCTBa TPEYTrOJIbHHKOB.

CooTHOI1IeHUsI MeX/Ty CTOPOHaMU U yIJlaMUu TpeyrojibHiKa. HepaBeHCTBO TpeyrosbHUKa. HepaBeHCTBO
0 JJIHEe JIOMaHOM.

CummeTtpuuHbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMeTpHUH. [IprMepbl CHUMMETpPHUH B
OKDY>KaloIlleM MHpe.

INapa/uienbHbIe npAMbIe. CyMMa yrjIOB MHOTOYTOJIbHUKA

[TapasiebHOCTD TIPSIMBIX, UICTOPHUYECKHe CBefieHus 0 rocTy/aaTte EBkivga u o pou JlobaueBckoro
B OTKPBITHUM HEeeBK/IN/J0BOM reoMeTpun. CBOWCTBA M MPHU3HAKU TMapasijie/ibHbIX TIPSIMbIX. CyMMa yT/ioB
TpeyroibHUKa. BHelH1e yribl TpeyroibHuKa. CyMMa BHYTPEHHUX YTJIOB MHOTOYTOJ/IbHUKA U CyMMa
BHEIITHUX YTJIOB BBITTYK/IOT'O0 MHOTOYTO/TbHHKA.

IIpsiMoyro/ibHbIe TPeyroJIbHUKHU

[Tpu3Haky paBeHCTBA MPSIMOYTO/IbHBIX TPEYTOJIbHUKOB. [leprieHANKY/IIp ¥ Hak/IOHHas. CBOWCTBO
Me/jiaHbl IIPSIMOYTOJILHOTO TPeYToJ/IbHYKA, IIPOBEEHHOM K ruroTeHyse. [IpaMoyroibHbll TpeyTrobHUK C
yryiom B 30°.

OKpy)XHOCTh
[ToHATHS OKPY>KHOCTH Y Kpyra. DJIeMeHThbl OKPY>KHOCTH M KpyTa: LIeHTp, paiuyc, JuaMeTp, X0p/a,
VX CBOMCTBa. B3avMHOe pacroJsioykeHre OKpY>KHOCTU U npsimoid. KacaTenbHas U ceKyias K



okpy>xHocTH. OKPY>KHOCTb, BIIMCaHHast B yros. [IpocTeiiiiirie MoCTpoeHus C TTIOMOILbIO LIUPKYJIS U
JINHEUKU.

I'eoMeTpHuecKue MecTa TOUYEK

[TonsiTie 0 reoMeTpUUeCKOM MecTe Touek. [Ipumepbl reoMeTpuueCcKUX MeCT TOUeK Ha MI0CKOCTH.
BuccekTpuca yryia u cepeJMHHBIN MepreHAUKY/ISIP K OTPe3Ky Kak reoMeTpUuecKre MecTa TOUekK.
OrnucaHHasi OKPY’>KHOCTb TPeYro/IbHUKA, eé LieHTp. MeTo/ reoMeTprYeCKMX MeCT TOUYeK MpPHY pellieHur
reoMeTpUUecKUx 3aziau.

ITocTpoeHusi C MOMOIbIO0 IUPKYJISl U IMHEUKH
Vcropuueckue cBefeHusi. OO0CHOBAHMS TIPOCTEHIIMX MOCTPOEHUM, ITarlbl 3a/jau Ha
TIOCTPOEHNS, pPellleHHe 3a/iau Ha IOCTPOeHHe LIUPKYJIeM U JINHEeHUKOM.

8 KITACC

YeThIpEéXyTro/IbHUKH

[Tapannenorpamm, ero rpyu3Haku U cBoicTBa. [IpsMoyronbHUK, poMO, KBaZipaT, MX MPU3HAKK U CBOWCTBA.
Tparteriys. PaBHOOegpeHHast Tparielysi, eé CBOMCTBA ¥ MpU3HAKK. [IpsiMoyTobHAast TpareLys..
CpepHss MUHUA Tparenuu.

CpepHss MMHUA TpeyroJibHUKa. MeTo/, yiBoeHUs MeliaHbl TpeyrojibHUKa. Teopema o repeceyeHUn
Me/iiaH TPeyroJIbHUKa.

Teopema ®aseca, Teopema 0 TIPONIOPLIMOHAIBLHBIX OTpe3Kax. Teopema BapuHboHa st
TIPOU3BOJILHOT'O YeThIPEXYTO/IbHUKA.

LleHTpa/nbHO-CUMMeTPUYHbIE (PUTYPBHI.

ITopooue

[Togobue TpeyroabHUKOB, K03(hdurmeHT nogobus. [Ipu3Haku mogo0ust TPeyrombHUKOB.
[TpumeHeHvie 000U TIPY PeIlIeHNH TeOMEeTPUUECKUX U TIPaKTUYeCKHX 3aziay.

Ilnomags

[MTousTHe o nyomagu. CBolCTBa IoLIajei reomeTpuueckux ¢uryp. [Ipocrefive hopmybl A1s
TJIOIIAZIM TPEYTO/IbHUKA, TapajuiesiorpaMma, pomba u tpareruu. [lnomaau nogo6Heix puryp. OTHOIIeHHe
7101/ iel TpeyroIbHUKOB.

Teopema Iludgaropa

Teopema [Tudaropa. IlpumeHeHune Teopembl [Tudaropa npu periieHUH MPAKTHUECKUX 3a/1au
JJieMeHTbI TPUTOHOMEeTPHUU

CHHYC, KOCMHYC, TAH[€HC ¥ KOTaHI'€HC OCTPOro yrja NpsMOYTOJbHOTO TPeyroJIbHUKA.

Tpuronometpryeckue ¢pyHkumu yrios B 30[], 45[] u 60[]. [IponopLivioHabHbIE OTPe3KU B
NIPSIMOYTOJ/IBHOM TpPeyTO/IbHUKe.

Yr/1bl U 4eTBIPEXYT0/IbHUKH, CBSI3aHHbIE C OKPY)KHOCTBIO

BrivcaHHbIe 1 LjeHTpasbHble YIVIbL, YTO MEeXKIY KacaTeJbHOM U XOPZO0U. YTJ/Ibl MeXAY XOpJaMu U
CeKylMMU. BrivcaHHble 1 onvcaHHble OKPY>KHOCTH TPeYToJIbHHKA U YeThIPEXYro/bHUKUA. CBOWCTBA U
TIPU3HAKY BIIMCAHHOIO YeThIPEXYro/bHYKA. B3aumMHOe pacrionokeHne JByX OKpy>kHocTer. Kacanue
OKpy>xHOCTel. OO1re KacaTesbHbIe K IBYM OKPY>KHOCTSIM.

9 KVIACC

Pemrenue Tpeyro/ibHUKOB
CuHyc, KocuHyc, TaHreHc yrjos ot O[] go 180[]. OcHoBHOe TpUroHOMeTpruYecKoe TOXK4eCTBO. DopmyJibl
npusefieHys1. PerieHre TpeyrosbHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. PellleHne npakTHyecKux



3a/1a4 C UCI10/1Ib30BdAHHWEM Te€OpEMbI KOCMHYCOB Y T€ODEMBI CUHYCOB. Peinenue 3aa4 FEOMETpI/IHECKOﬁ
OIITHUKMH.

TpuroHomeTpuueckre hopMyJIbl /171 TIJIOIIAJU TPeYToIbHUKA, TapasiiesiorpaMmma, pomoa,
TpaneLuu. @opmysa ['epoHa. opmysia MioMaAM BIMYKIOT0 YEThIPEXYTOJIbHUKA.

ITogo0ue TPeyroJIbHUKOB

Xopab! 1 TI0[j00HbIE TPEYTOILHUKY B OKPY>KHOCTH. TeopeMa 0 TIpOU3Be/IeHUH OTPe3KOB XOP/l, TeOPeMbI
0 MPOM3Be/IeHUU OTPEe3KOB CEKYIIUX, TeopeMa O KBajipaTe KacaTenbHOU. [IprMeHeHUe MpY pellieHUH
reoMeTpyuueckux 3azgau. Teopemsl UeBbl 1 Menesnas. [IoHaTre 0 roMOTeTUM.

Metopx KoopAUHAT

YpaBHeHue TIPSIMOM Ha TJIOCKOCTH. YT/I0BOM KO3 dHUIMEHT U CBOOOAHBIN UieH, X
reoMeTpuueckuii cMbic/. [lapanienbHOCTh U MepreHIUKYISIPHOCTD MPSIMBIX (Uepe3 YI/I0BOM
KO3((ULIMEHT).

YpaBHeHHe OKpy>XHOCTU. Haxoxx/jeHue nepecevyeHn OKPY>KHOCTeM U MPSIMBIX B KOOPAWHATAX.
dopmyia pacCTOSTHUS OT TOUKH ZI0 MpsiMoi. [1ioliaib mapasiiesniorpaMmMa B KOOpAMHATaX, MOHSITHE 00
OpHEeHTUPOBaHHOM Inouaay. IlpruMeHeHne MeTozia KOOPAVHAT B MPAKTUKO-OPHUEHTUPOBAHHbBIX
reoMeTpUUYeCcKHX 3afiauax.

BekTopsb1

BekTtops! Ha m1ockocty. Crio)keHue ¥ BbIYWTaHue BeKTOPOB — IIpaBu/la TPeyrojbHUKa U
rapasuiesiorpaMma. Y MHOXKeHYe BeKTopa Ha unc/io. KoopauHatel BekTopa. CrioKeHHWe U BblUMTaHUe
BEKTOPOB, YMHO)KeHHe BeKTOpa Ha YMCJIO B KoopArHaTax. [IpriMeHeHNe BeKTOPOB B (pr3MKe, LIeHTP Macc.

[TousTHE 0 6asuce (Ha MIOCKOCTH). Pa3oykeHnst BEKTOPOB 110 6asucy. CKansipHOe TIPOU3Be/IeHHe
BEKTOPOB, TeOMETPUUECKHI CMBIC/T ¥ BEIpaXKEHHUE B JIEKapTOBBIX KOOpAUHATAX. [JUCTprUOyTHBHOCTh
CKaJisipHOTO Tipou3BeieHusi. CKasipHOe TIpou3Be/jeHre 1 IpoelpoBaHue. [IpumeHeHre CKaispHOTo
TPOU3Be/IeHHsI BEKTOPOB [I/Is1 HAX0XKAeHUs1 AJIVH U yIJI0B. PellleHre reoMeTpUUeCcKrX 3a/jau C [OMOIIbIO
CKasIsIPHOTO TIPOM3Be/|eHUSl.

Ji/IMHaA OKPY)XHOCTH M IJIOIA/Ab Kpyra

[TpaBuibHBIE MHOTOYTO/IBHUKU. [I1MHA OKpY>XKHOCTH. ['pagycHas v pajuaHHas Mepa yriia, BbIUMCIeHre
JUTUH OyT OKpYy»KHOCTe#. [Tnojaae Kpyra, ceKTopa, cermeHTa. Victopuueckue cBefieHUst 00 U3MepeHnn
JUTUHBI OKPY>KHOCTH U TIJIOLaIM KpyTa.

JABMKeHUsI JIOCKOCTH
LlenTpanbHasi cuMMeTpusi. LleHTpanbHO-ciMMeTpUuuHble Gurypsl. [ToBopoT. OceBasi cummeTpusi. PUTyphI,
CUMMeTPHYHble OTHOCUTEJILHO HeKOTOpOo# ocu. [Tapasie/ibHbIl TiepeHoC.

[ToHsATHe OBV>KEHUS U eT0 CBOMCTBA. PaBeHCTBO duryp. I[IposiByieHUsi CHMMETPUM B TIPUPO/IE, )KUBOTIUCH,
CKYJIBIITYpe, apxutekType. Kommno3uiiuu BrkeHu (TpocTeiiiiivie ipumMepsl). [lprumMeHeHre B
reoMeTpUUecKrX 3a/jauax.



IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

JINMYHOCTHBIE PE3YJIbTATbHI

JINUHOCTHBIE pe3y/IbTaThbl OCBOEHUS MPOrpaMMbl yuebHOTro Kypca «['eoMeTpusi» XapaKTepU3yTCs:

IlaTproTHYecKoe BOCIIMTAHHE:

MpOsIB/IEHUEM MHTepeca K MPOLUIOMY M HaCTOSLLeMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHUeM
K JOCTM)KEHUSIM POCCUMCKHX MaTeMaTUKOB U POCCUMCKOM MaTeMaTUUYeCKOM IIKOJIbI, K MCIIO/Ib30BaHUI0 3TUX
JIOCTVKeHUM B IPYrUX HayKaX U TIPUK/IaJHBIX cdepa.

I'paxkiaHCKOe B JyXOBHO-HPaBCTBeHHOEe BOCIIHTAaHMHe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTeN Ipak[iaHMHa U peasin3aliiy ero Ipas, pe/iCTaBIeHueM 0
MaTeMaTH4eCcKuX OCHOBaX (YHKI[MOHUPOBaHUSI Pa3/IMUHbIX CTPYKTYP, sIBIEHUH, MTPOLeyp IPa’kAaHCKOTr0
o61iecTBa (BbIOOPHI, OMIPOCHI U TP ); TOTOBHOCTBIO K 00CYK/I€HUIO 3TUYEeCKUX MTPO0JIeM, CBS3aHHBIX C
MpPaKTHUeCKUM TIPUMeHeHHeM [JOCTKeHHH HayKy, 0CO3HaHWeM Ba)KHOCTH MOPa/IbHO-3THUECKHUX ITPUHLUIIOB
B 1eAATeIbHOCTU YUEHOI 0.

TpyaoBoe BociuTaHnue:

YCTaHOBKOM Ha aKTMBHOE yuyacTHe B pellleHUH NPaKTUUeCcKUX 3aZlauy MaTeMaTH4yeCcKol HarpaB/eHHOCTH,
0CO3HaHWeM Ba’KHOCTH MaTeMaTHUeCcKoro 00pa3oBaHUs Ha MPOTSHKEHUH BCeH YKU3HU JIJIsl yCIIeIIHON
nipodeCcCOHABHON AeATeTbHOCTH M Pa3BUTHEM HeOOXOAMMBIX yMeHHIA; 0CO3HaHHBIM BEIOOPOM U
TOCTPOEHNEeM MH/VBUYa/IbHON TPaeKTOPUK 00pa30BaHUs 1 )KU3HEHHBIX TVIAHOB C YUETOM JIMYHBIX
WHTEPeCcoB U 00IIeCTBeHHBIX TOTPeOHOCTEH.

JcTeTHYeCcKoe BOCIIUTaHue:
CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY U 3CTETUUECKOMY BOCTIPHUSITHIO MaTeMaTHYeCKUX 00beKTOB, 3a/jay,
pelleH, pacCy>X/IeHUi; YMeHUI0 BUJeTh MaTeMaThyecKre 3aKOHOMEPHOCTH B UCKYCCTB.

IleHHOCTH HayYHOI'0 TO3HAHHUSA:

OpUeHTalfel B [|eSTeTbHOCTH Ha COBPEMEHHYIO CHUCTeMY HayYHBIX TTpe/ICTaB/IeHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs Yel0BeKa, IPUPO/Ibl M 00I1IeCTBa, MIOHWMaHeM MaTeMaTHYeCKOW HayKu Kak
cdepsl yesioBeueCKOM /esATeIbHOCTH, STarloB e€ pa3BUTHUS M 3HAUMMOCTH JI/1s1 pa3BUTUS LIMBU/IN3aL1Y;
OBJIaJileHUeM A3bIKOM MaTeMaTUKH U MaTeMaTH4eCKOM Ky/lIbTypOM Kak Cpe/ICTBOM MO3HaHUsI MUPa;
OBJIaJileHHeM HaBbIKAMU MCC/Ie[|0BaTe/bCKOM eATe/TbHOCTH.

du3nyecKoe BOCIUTAaHUE, (JOPMHUPOBAHUE KY/IBTYPbI 30POBbs U IMOIMOHA/IGHOTO 0/1arono/Tyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKre 3HaHUsI B MHTepecax CBOEro 3/10POBbsi, BeZIeHHs 3/l0POBOTO
obpa3sa >Ku3HHM (3[0pOoBOe MUTaHue, cOaTaHCHPOBAHHBIM PEXXUM 3aHATUM U OT/[bIXa, pery/aspHas hu3nueckas
aKTMUBHOCTH); ChOPMUPOBAHHOCTBLIO HaBbIKa pedyieKCHH, TIPU3HaHKUEeM CBOEro TpaBa Ha OIMMOKY U TaKOTo >Ke
TripaBa Jpyroro 4esioBek.

JK0JIOrHUecKoe BOCIIUTaHHe:

OpHEHTauHeﬁ Ha MpUMeHEeHHEe MaTeMATUUYeCKUX 3HaHUI AJId pellleHrsd 3a1a4 B obmactu COXPdHHOCTHU
OKPY)KEII-OLU"EI‘/JI Cpeabl, IMJIaHKUPOBAHMSA IMOCTYIIKOB W OLIEHKW UX BO3MO>XHBIX HOCHEACTBI/Iﬁ AJI OKPY)KEII-OLLIGIZ
Cpeabl; OCO3HaHHUEM ri100a/LHOro XdpaKTepa 3KOJIOTMYeCKUX HpOﬁ]IEM u HYTeﬁ HX pelIeHus.

JIMYHOCTHBIE Pe3y/IbTaThl, 00eCIeYrBaKOIIUe aJaNTaHI0 00yUaIoIerocsi K H3MeHSHIUMCS
YC/I0BHAIM COLMA/IbHOM M IPUPOAHOMN Cpe/ibl:

TOTOBHOCTBIO K IEUCTBUSIM B YC/IOBUSIX HeOIpe/ie/IEHHOCTH, TIOBBILLIEHHIO YPOBHS CBO€M KOMITeTeHTHOCTH
yepe3 MpaKTUUeCKYIO [1esTeIbHOCTh, B TOM UHC/Ie YMeHHe YUUThCS Y APYTUX JF0Ziel, TpruobpeTaTh B
COBMECTHOM /lesiTeJIbHOCTH HOBBIe 3HaHUSI, HAaBbIKM U KOMIETeHIIUU U3 OIbITa J]PYTHUX;



HeoOX0AUMOCTHIO B ((OPMHUPOBAHWH HOBBIX 3HaHWH, (HOPMYIMPOBATh M/leH, TIOHSTHS, TUIOTe3bl 00
00beKTax M SIBJIEHHUsIX, B TOM UHC/Ie PaHee He W3BeCTHBIX, 0CO3HABATh JIe(ULIMTHI COOCTBEHHBIX 3HAHWH U
KOMITeTEHTHOCTeH, IJIaHUPOBaTh CBOE Pa3BUTHE;

CII0COOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHMMATh CTPECCOBYIO CUTYALIMIO KaK BBI3OB,
TpeOyOLMii KOHTP Mep, KOPPeKTUPOBATh MPUHUMAaeMble PellieHust U JelCTBYsI, (POPMYJTMPOBaTh U
OLIeHUBATb PUCKU U TIOC/IeCTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertarnpeMeTHbIe Pe3y/IbTaThl 0OCBOEHHUS TIPOTPAMMBbI yUeOHOT0 Kypca «I'eoMeTpusi» XapaKTepU3yTCs
OBJIaJileHUEM:

1) YHueepcanbHbIMU NO3HABaMeAbHbIMU OelicmeusiMu, obecneuusarowjumu popmuposatue 6a3oebix
KO2HUMUBHBIX Npoyeccos obyuarowjuxcs (0cgoeHue Memooos NO3HAHUSI OKPYHCarowje2o Mupd; npuMeHeHue
Jlo2uueckux, uccaedosamenbCcKux onepayutl, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble jornueckue JeMCTBHSA:

— BBISBJISITh U XapaKTePU30BaTh CYIIleCTBEHHbIE MPU3HAKU MaTeMaTUUeCKUX 00ObEKTOB, TIOHSTHH,
OTHOLLIEHUH MeX/y TOHSTUsIMU; (OPMY/IMPOBATh Orpeze/ieHus TIOHATHH; yCTaHaBIMBaTh
CYIIIeCTBEHHBIH MPU3HAK KIaCCU(PUKAIMY, OCHOBAHUS /151 000011[eHNsT ¥ CpaBHEHUsI, KpUTEPUN
TIPOBOAVIMOTI'O aHa/13a;

— BOCIIPUHKMATh, (HOPMYIMPOBATH U MPe0OPa30BbIBATE CYXKEHUS: YTBepAUTE/IbHbIE U
OTpuUllaTe/IbHbIe, e JTUHUYHbIE, YaCTHBIE U 001I[1e; YCIOBHBIE;

— BBISABJISITH MaTeMaTHUeCKe 3aKOHOMePHOCTH, B3aUMOCBSI31 U MPOTUBOpeunsi B pakTax, JaHHbIX,
HaOJTIOIeHUsIX ¥ YTBEP KAEHUSX; MpeJJiaraTb KpUTePUH [iisl BbISIBJIeHHUs 3aKOHOMEPHOCTeH U
TIPOTUBOPEYM;

— /J1eJ1aTb BBIBOJBI C MCIT0/Ib30BAHHWEM 3dKOHOB JIOTUKH, AeAYKTUBHBIX U MHAYKTUBHBIX
YMO3EIKJ'II-O‘JEHI/II‘;I, YM03aKﬂ}Oq8HHﬁ I10 aHaJ/IOT'HH;

— pa3buparh JoKa3aTe/sbCTBAa MaTeMaTHUeCKHUX YTBepsKAeHHH (TIpsIMbIe U OT IPOTUBHOTO), TIPOBO/WTh
CaMOCTOSTe/TBHO [I0Ka3aTe/IbCTBAa MaTeMaTHUeCKUX ()aKTOB, BLICTPAaUBaTh apryMeHTAaLW0, IPUBOAUTD
TIpUMepbl ¥ KOHTPIIPUMEPHI, TPUMEHSITh MeTO/, MaTeMaTH4eCKoi WHYKLMH; 000CHOBBIBATh
COOCTBEHHBIE PaCCyXKIeHUS;

— BBIOMpATH Cr1I0CO0 pellieHUst yueOHOM 3a/jauu (CpaBHUBATh HECKOIBKO BADUAHTOB PelleHus],
BbIOMpATh HauboIee TIOAXO/ASAIIMM C YYETOM CaMOCTOSITETLHO BbIZIEJIEHHBIX KDUTEPHER).

Ba3oBble ncciejoBaTe/IbCKUe JeMCTBHS:

— MCII0/Ib30BaTh BOIIPOCHI KaK MCC/le/joBaTelbCKU MHCTPYMEHT [T03HaHuUsT; (hOpMY/IMPOBATh BOMPOCHI,
¢uKcHpylolye MpoTUBOpeure, pobieMy, CaMOCTOSITe/IbHO YCTaHABIMBATh UCKOMOE U JJaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBAaTh CBOIO MO3HULMI0, MHEHUE;

— TIPOBOJUTD IO CaMOCTOATE/IbHO COCTABJIEHHOMY IV/IaHY 3KCII€EPUMEHT, UCC/IeJOBAHWE T10
YCTaHOBJIEHHUIO 0CO0EHHOCTeH MaTeMaTHUYeCKOro 06'LEKTEI, 3aBHUCHUMOCTEH 00HEeKTOB MeXay CO601>1;

— CaAMOCTOSITeNTbHO (hOPMY/TUPOBATh 0000IIEHUS ¥ BHIBO/IbI TI0 Pe3y/IbTaTaM MPOBEAEHHOTO
HaOJTII0IeHNsT, MCCIIe[OBAaHUs], IKCITIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHbBIX Pe3y/bTaToB,
BBIBOJIOB ¥ 000OITIeHMI;

— IIPOrHO3KWPOBATH BO3MOKHOE pa3BUTHE TIPOLieCCd, a TAKXKe BbIABUI'daThb IMMPE/TIOI0KEHKA O ero



Pa3BHUTHUH B HOBBIX yC/IOBUAX.

Pab6ota c uadopmaruei:

— BBISIBJISITh HEZIOCTATOUHOCTh ¥ U30BITOUHOCTh MH(OPMAI[UH, JAHHBIX, HEOOXOAUMBIX /ISl pEILIeHHST
3a/]auu;

— BBIOMpATh, aHA/IU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETHPOBaTh MH(OPMAI[UIO pa3/TMUHbIX
BUZIOB U ()OPM TIpe/iCTaB/IeHusI;

— BbIOMpaTh popMy rpescTaBieHUss UHGOPMALMK U WUTIOCTPUPOBATH pelllaeMble 3a/laul CXeMaMH,
JyarpaMMam#u, UHOU rpaduKoi 1 UX KOMOUHAIUSIMU;

— OLIeHMBaTh HaJ&KHOCTh UH(POPMALUU 110 KPUTEPUSIM, NPeJIOKEHHBIM UK CPOPMYJIMPOBaHHBIM
CaMOCTOSITEJIBHO.

2) YHueepcanbHbIMU KOMMYHUKamMueHbIMU Oelicmgusimu, obecneuusaroiyumu c¢popmupoeaHHoCmb
COYUA/IbHbIX HABBIKOB 0OYUArOWUXCH.

Oo0menme:

— BOCIIpUHHUMATb U q)OpMYJ'II/IpOBaTI) CyXXeHWsA B COOTBETCTBUU C YCJIOBUAMHU U LIEJIAMU O6H.[€HI/IH;
ACHO, TOUHO, TPAMOTHO BbIPDA>KaTh CBOIO TOUKY 3PE€HHA B YCTHBIX U MMMCbMEHHBIX TEKCTAX, NaBATb
MOsACHEHMA 110 X0y pelleHrs 3aJd4, KOMMEHTHUPOBATb HOJIy‘JEHHHﬁ Pe3yJ/bTarT;

— B X0jie 00CyX/IeHHs 3a/laBaTh BOMIPOCHI 110 CYIeCTBY 00CyKIaeMoii TeMbl, TPOOJIeMBI, pelliaeMoi
3a/lauy, BbICKa3bIBaTh W/leH, HalleJleHHbIe Ha TTOUCK PelleHHs; COTIOCTAB/ISTh CBOU CY>KIEHUs C
CY>KIeHUSIMU PYTUX YUaCTHUKOB Aanora, 00HapyKMBaTh pa3/inure U CXOCTBO MO3ULUI; B
KOppEeKTHOU popme (opMyIMpOBaTh pa3HOI/Iacusi, CBOU BO3payKeHHsI;

— MpeacCTaB/IATb Pe3yJ/ibTaThl PEILIeHWA 3ad4l, SKCIIepUMEeHTa, UCC/Ie0BAHKA, ITDOEKTA,

CaMOCTOSITe/TbHO BBIOMPATh (hopMaT BBICTYIIEHUS C YUETOM 3a/au Mpe3eHTall U 0COOeHHOCTel
ayJUTOpUH.

CoTpyaHHUeCTBO:

— IMOHKWMAaThb U HUCII0J/Ib30BaATh IIPEUMYIIIECTBA KOMaH,ElHOI‘/JI %1 HH,Z[I/IBI/I,ZLyaJIBHOﬁ paGOTLI MpH pelieHrnmn
y‘~IE6HI>IX MaTeMdTUUYeCKHX 3a/id4; IIPUMHUMATh LieJIb COBMECTHOM AeATe/IbHOCTH, I/IaHWPOBATb

OpraHU3aL{{I0 COBMeCTHOW paboThl, pacrpeesnsiTh BUZbI paboT, J0roBaprBaThCsl, 00CYKAaTh MPOL{eCC U
pe3y/bTaT paboThl; 00001jaTh MHEHHSI HECKOJILKUX JTFOZIEH;

— y4acTBOBATh B IPYMIIOBLIX opMax paboTsl (00CyxeHNs, 0OMeH MHEeHUH, «MO3rOBbIe IITYPMbI» U
WHbIEe); BBITIOMHATH CBOIO YaCTh PAOOTHI M KOODAMHHUPOBATH CBOM JIEUCTBHS C [PYTUMU YeHaMH
KOMaH/Ibl; OLIeHMBAaTh KaueCTBO pe3yJibTaTa U KaueCTBO CBOEro BK/a/a B OOILMi pe3y/bTaT 110
KpUTepUsiM, COPMYIMPOBAHHBIM YYaCTHUKaMH B3aUMO/IeHCTBUSL.

3) YHugepcanbHbIMU pe2yAsimu8HbIMU OelicmausiMu, obecneyusaroljumu popmMuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTU.

Camoopranu3anus:

— BBISBJISAITH MPO0OJIEMBI /IJIS1 PEIIIEHUS B )KU3HEHHBIX U YUeOHBIX CUTYAIUsIX; OPUEHTUPOBATLCS B
Pas3/UUHBIX TOX0JaX MPUHSATHS pellleHri (MHAWBUYyalbHOe, TPYNIOBOe);

— CAMOCTOSITEeJTbHO COCTABJISATH TIaH, alrOPUTM DellleHus 3aiauk (MU ero 4acTb), BBIOUPATh Criocob
pellieHHs C YYETOM UMEROIIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHPOBATh 1
KODPEeKTHPOBaTh BapUAHTHI PELLeHUN C yU6TOM HOBOU MH(OPMaLUH.



CaMOKOHTpOJIb:

— BJ/1aJIeTh criocobamu CaMOIIPpOBEPKH, CAMOKOHTPOJIA ITpoLeCCa U pe3yJ/ibTdTa pelieHnA
MaTeMaTHueCKOM 3aJa4l, CaMOMOTHBaAIIU1 U pECl)JIEKCI/II/I;

— IIpeJBUJIeTb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTH I1PU pellleHn! 3a/jaui, BHOCUTb KOPPEKTUBbI B
JlesTe/IbHOCTb Ha OCHOBE HOBBIX 0OCTOSITE/NbCTB, Hal/JeHHBIX OLIMOOK, BbISIBJIEHHBIX TPYJHOCTEH;

— OLIeHWBATb COOTBETCTBHE pe3y/ibTaTa AesTelbHOCTH TIOCTaB/IeHHOM 118/ U YCIOBUSIM, OOBSCHSITH
TIPUYMHBI JOCTH)KEHUST U HeZOCTYDKEHUS Lie/Td, HAXOJUTh OIIMOKY, aBaTh OL[eHKY TPUOOPeTEHHOMY
OTIBITY.

BMOI_[I/IOHaJILHbIﬁ HHTE/I/IEKT:

— BBIPa’KaTh SMOLIMY MPH U3YUeHUH MaTeMaTUYeCKNX 00bEeKTOB U (DaKTOB, JaBaTh SMOL[MOHATBHYHO
OLIeHKY pellleHHs 3a/1auu.

INPEAMETHBIE PE3YJ/IBTATBI

7 KITIACC

OcBoenue yuebHOro Kypca «['eomeTpusi» B 7 Kiacce 0/DKHO obecrieunBaTh JOCTHKEHHE ClIe/lyIOIINX
ripeJMeTHBIX 00pa3oBaTe/IbHbIX Pe3y/IbTaToB:

Pacno3HaBarhb 13yueHHble reoMeTpuueckue (GUrypsbl, orpesensTb UX B3aUMHOe PaCIioioyKeHHe,
n300pakaTb reoMeTpUyecKre (GUrypbl; BBIIOIHATL UePTEKH 10 YCI0BUIO 3a/aull. Vi3MepsiTh MMHelHble 1
yI7I0Bble Be/IMUMHBI. Peliate 3a/iauu Ha BbIYKMC/IeHHe IJIMH OTPe3KOB U Be/IMUMH YTJIOB.

Jenarb NPUKUAKY Y OLIEHKY JTUHENWHbBIX U YTJIOBBIX BeJIMUMH MpeIMeTOB B pearbHOM )KU3HU, Pa3MepoB
NIPUPO/IHBIX 00beKTOB. Pa3imuaTh pa3Mepsl 3TUX 00BEKTOB I10 MOPSI/IKY BeJTMUMHBL.

CTpouTh uepTeXXy K reOMeTPUUeCKUM 3a/lavyaM.

ITonb30BaThbCA MPU3HAKaMU pPaBeHCTBa TPEYrOJIbHUKOB, UCI0/Ib30BaTh NIPU3HAKU U CBOMCTBA
paBHOOe/[peHHbIX TPeyro/JbHUKOB IPU PellleH!H 3a7iay.

IIpoBoAUTE JOTHYeCKUe PACCy’KeHHs C UCI0/Ib30BaHHeM reOMeTPUUYeCKUX TeopeM.

ITonb30oBaThCA MPU3HAKaMU paBeHCTBA MPSIMOYTOJ/IbHBIX TPEYTrO/IbHUKOB, CBOMCTBOM Me/JJUaHbI,
TMIPOBe/IEHHOM K TUIIOTeHY3e MPSIMOYTro/IbHOTO TPeYTroIbHYKA, B PellleHuH reOMeTpUYeCcKUX 3ajad.

OnpejenaTh MapasiebHOCTb MPSIMBIX C TIOMOLIBIO YTJIOB, KOTOPble 006pa3yeT C HUMM CeKyIlasi.
OnpezensTs NnapasienbHOCTb NPSMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OZIHOM MpsIMOH /10
TOUEeK Jpyroy NpsMoH.

Pemarsb 3a/jaur Ha K/ieTuaToi Oymare.

IIpoBOAUTH BBIYMC/IEHUS M HAXOUTh UHC/IOBbIe U OyKBeHHbIE 3HAaUeHUsI YTTIOB B TeOMeTPUYeCKUX
3aflauax € UCI0JIb30BaHWeM CYMMbI YTJIOB TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB,
00pa3oBaHHBIX TIPU MepeceueHry IBYX Mapaie/bHbIX MPSIMbIX CeKylei. PelliaT mpakTUUYeCcKye 3a/jauu Ha
HaXO’K/JeHue YTJIOB.

BiaseTs noHsiTHeM reoMerpruueckoro Mecra Touek (I'MT). Onpegensite GCCEKTPHUCY yTaa U
CcepeJVHHBIY TIePIIeHAUKYJIP K OTPe3Ky Kak reoMeTpuueckure Mecra Touek. [lonb3oBatbes nonsituem I'MT
TIpU Jl0Ka3aTelbCTBE FeOMeTPUUeCKUX YTBEeP)K/IeHMI U MPU peLleHnH 3a/1au.

P opMy/IMPOBaTh ONpeJe/leHrs] OKPY)KHOCTH M KPyTra, XOp/Abl U ijuameTpa OKPY>KHOCTH, YBePEHHO
BJIa/leTh UX CBOMCTBAMU. Y MeTb [JOKa3blBaTh U IPUMEHSATh 3TU CBOMCTBA NPY PeLleHuH 3a/ay.
Bnajers moOHATHEM OIMVMCAHHOW OKO0JIO TPEYTOJIbHUKA OKPY)KHOCTH, YMeTb HaXOAUTh eé LIeHTp.

Jloka3bIBaTh U UCII0J/Ib30BaTh (PAKThI O TOM, UTO OHMCCEKTPHUCHI YTJIOB TPEYTO/IbHUKA TIepeceKarTCsl B OJ[HOM
TOUKe, U O TOM, UTO CepeJuHHbIe MepIieHJUKYJ/ISPbl K CTOPOHAM TpeyroJibHUKa MepeceKatoTCsl B OJJHOM
TOUKe.



BnapeTs NoHATHEM KacaTe/lbHOM K OKPY>KHOCTH, T10/1b30BAThCSl TEOPEMOM O IMepIieHAUKY/ISPHOCTH
KacaTe/IbHOM M pajilyca, IPOBeJEHHOr0 K TOUKe KacaHus. [loKa3bIiBaTb PaBeHCTBO OTPE3KOB KacaTesbHbIX K
OKDY>KHOCTH, MPOBE/IEHHBIX U3 OHON TOUKH, U TIPUMEHSTh 3TO B PellleHUM reOMeTpuYeCcKuX 3a/ad.

,Z[OKEBBIBBTB U NPpUMEHATDb HpOCTGﬁH.IHE reoMeTprnyeCKre HepdBeHCTBd, IOHUMATh UX HpaKTI/I‘-IECKI/Iﬁ
CMBICIJI.

HPOBOAI/ITB OCHOBHbIE€ TeOMeTpHUYeCKHEe MMOCTPOEHKA C ITIOMOLIBIO LIMPKYJISA U JIMHEHKU

8 KITACC

OcBoenue yueOHOTO Kypca «I'eoMeTpusi» B 8 Kjlacce ZO/DKHO 00ecrieurBaTh JOCTHKEHHE CTIeYIOLUX
TpeIMEeTHBIX 00pa30BaTebHBIX Pe3y/IbTaToB:

Pacnio3HaBaTh OCHOBHbIE BH/Ibl UETHIPEXYTOJIbHUKOB, UX 37IEMEHTHI, 110/1b30BaThbCsl UX CBOMCTBaAMMU IPU
pelLIeH!H TeOMeTPUUeCKUX 3a/lau. Pa3muaTh MpHU3HAKK M CBOMCTBA IapasiesiorpaMMa, pomba u
MIPSIMOYTO/TbHUKA, 0Ka3bIBaTh UX U YBEPEHHO MPUMEHSITh IPU pellieHUH TeOMeTpUUecKuX 3ajau.

Vicnosib30BaTh CBOMCTBA TOUKH IepeceueHHst Me/IMaH TPeyrobHHUKa (L{eHTpa MaccC) B pellieH|H 3a/1au.

BiiaieTs NOHSITHEM CDeZIHEel JIMHAYW TPeyro/IbHUKA U TPareL[uy, IPUMEeHSITh X CBOWCTBA TPH PelleHuH
reoMeTpUYecKux 3aau. Vcronb3oBath TeopeMy Paseca U TeOpeMy O MPOIOPLIMOHAIbHBIX OTPe3KaXx,
TIPUMEHSITh UX JIJISI PeIlieHus] MPaKTHUYeCKUX 3aau.

Pacno3HaBarh 1|eHTpabHO-CUMMeTPUYHbIe (GPUTYPBI M MCTI0/Ib30BaTh UX CBOMCTBA IPY PeIleHnH 3a/au.

BiiaieTs NOHATHAMM T10/]00MsI TPEYTOJILHUKOB, KO3 QHLeHTa 1oj00Hsl, COOTBETCTBEHHBIX 3IEMEHTOB
MOZ0OHBIX TPeyrobHUKOB. IMeTh rpefcTaB/ieHre 0 TipeoOpa3oBaHUU TIOA00OMS 1 0 TIOA0OHBIX (urypax.
[Tonb30BaThCst MPU3HAKAMHU 110J00MST TPEYTOJILHUKOB TIPH PeLlieHUH reoMeTpUYecKuX 3azad. JJoka3siBaTh U
MIPUMEHSITh OTHOILIEHUS MPOTIOPLIMOHA/TBHOCTH B MPSIMOYTOJILHBIX TPeyTo/ibHUKaxX. [IpumMeHsTh 1oj001e B
TIPaKTHUECKHX 3a/jauax.

BbIBoAMTH U HCIO/IB30BATh TpoCTeiiiive (hopMy bl AJis TUIOIIA/[M TPeyro/ibHYKA, Mapasiie/iorpaMmma,
pomb0a u Tpaneluu. BeranucasTe (pa3MuHbBIME CITIOCO0aMH) TI/IOIIA/Ib TPEYTOIbHUKA U TIOIAU
MHOT'OYTOJIbHBIX (Uryp (T0JB3YsICh, Tl He0OXO0AUMO, KaTbKY/IATOPOM). 3HaTh OTHOIIIEHHUE TIONa ek
1o/I00HBIX (PUTYp ¥ MPUMEHSITh TIPU pellieHUH 3a/iau. [IpuMeHsITh oTyueHHbIe YMeHHs B TIPAKTUUeCKUX
3ajjavax.

ITonb3oBaThbcA Teopemol [Tudaropa /s pellieHHs reOMeTpUUECKUX U MpakTUUecKux 3ajau. CTpoUuThb
MaTeMaTUUeCKylo MO/ie/b B [IPaKTUYEeCKUX 3a/layaxX, CaMOCTOSTe/IbHO JlelaTh YepTéxX U HaXO4UThb
COOTBETCTBYIOLLME [/IVHBI.

Bnajers NoHATHEM BIMCAHHOTO U LIEHTPA/IbHOTO YI7Ia, yI/ia MeXXAy KacaTeJbHOM U XOp/0M, OTIMCAaHHOW U
BITMCAHHOW OKPY>KHOCTH TPeYyro/ibHUKA U UeThIPEXYTo/bHUKA, TPUMEHSITh X CBOMCTBA MPU pelleHuH 3a/au.

IIpuMeHSATD T0/yYeHHbIe 3HaHUS Ha MTPAKTUKe — CTPOUTh MaTeMaTUueCcKre MO/ie/iu [i/1sl 3aZiau peajbHOU
YKM3HU ¥ TIPOBOJIUTH COOTBETCTBYIOIL[ME BLIUMC/IEHHUS C IPUMeHeHUeM 1oj00us U TPUTOHOMETPHU
(0/TB3ySICh, T/le He0OX0JUMO, KalbKYISTOPOM).

9 KJTACC

OcBoenue yueOGHOTO Kypca «I'eomeTpusi» B 9 Kilacce ZI0/KHO obecrieunBaTh JOCTH)KeHUe CrieyIOLUX
TpeMeTHBIX 00pa3oBaTeIbHbIX Pe3y/IbTaToB:

3HaTh TPUrOHOMeTpUYeCKHe PYHKLIMUA OCTPBIX YI/IOB, YMETb HaXOAUThb C UX MOMOLLbIO Pa3IUyHble
3/1eMEeHThI TIPSIMOYTO/IbHOTO TPeYTo/IbHUKA («pellieHNe MPsIMOYTO/IbHbIX TPEYToJIbHUKOB»). HaxoauTs (c
TIOMOIIIBIO Ka/IbKY/IITOPA) AJIMHBI U YTJIbI [/IsT HeTaOJIMYHbIX 3HAaUeHUM.

ITonb30BaThCA (I)OPMYJ'IEIMI/I nprBeieHUs 1 OCHOBHBIM TPUT'OHOMETPHUYECKHUM TOXXAECTBOM [JIA
HaXO0XXIeHus COOTHOILIEHUH MeXy TPUTOHOMETPUUEeCKMMHU Be/TMUYMHAMU.

Jloka3sIBaTh TEOpEMY CUHYCOB U TeOpeMYy KOCHHYCOB, IPUMEHSTh UX /151 HAXOXAEeHUs pa3/IMUHbIX
3/IeMEHTOB TPEYTroJIbHUKA («pellleHre TPeyrobHUKOBY ), PU pelleHn reOMeTPUUeCKUX 3aZau.



IIpuMeHATD [10/1yUYeHHble 3HaHUA [IPY PellleHUU PaKTUUeCcKuX 3aza4. [IpuMeHATs TPUroHOMeTPUIO B
3a/lauax Ha HaxoXK/jeHHe II0IaZH, BEIBOAUTE U BJa/leTh TPUTOHOMETPUUeCKUMU (POpMyiaMu [i/1s T/I0Iau
TPEeyro/bHUKa, TlapasuiesiorpaMma, pom0Oa, TpareLyu, BBIBOJUTE U TPUMeHsITh (hopmyiy I'epoHa u ¢popmyty
JI/151 TUTOLLA/IU BBIIYKJIOIO YeThIPEXYTO/IbHUKA.

HNmets npeacTaB/ieHue 0 TOMOTETUH, IPUMEHSTH B IPAKTUYECKUX CUTYaL|UsX.

Mcnonb3oBark TeopeMbl UeBbl 1 MeHeas Npy pellieHuu 3ajay.

Mcnonb3oBaTh TeOpeMbl O BIIMCAHHBIX YIVIAX, YIJIaX MEXAY XOpZAaMH (CeKYyILMMM) U yTjie MeXIy
KacaTe/lbHOM Y XOPZ0U NIPH pellleHny reOMeTpUUeCcKrX 3aziau. JJoka3biBaTb M IPUMEHSITh TEOPEMBI O
TIpOM3Be/IeHNH OTPEe3KOB XOPJ, O NMPOU3Be/leHNH OTPe3KOB CeKYILIMX, O KBaJipaTe KacaTtelbHOU. Biazsets
TMOHSITUEM KOOPZAMHAT Ha TVIOCKOCTH, paboTaTh C ypaBHEHHEeM MpsIMOM Ha MJI0CKOCTH.

BiiaieTh MOHATHSIMU YTJI0BOTO K03 durreHTa 1 cBOOOJHOTO usieHa, TOHUMAaTh UX TreOMeTprUeCKUi
CMBICJT ¥ CBSI3b YTJIOBOTO KO3 ulieHTa C BO3pacTaHUeM U yObIBaHUEM JIMHeHHON QYHKLUK. Y MeTb pellaThb
MeTO/IOM KOODZIMHAT 3a/lauy, CBsI3aHHbIe C Napa/ule/IbHOCTBIO U NepreHUKY/ISPHOCTBIO MPSIMBIX,
repeceyeHreM MpsIMbIX, HAXOXK/|EHUEM TOUEK TepeceyeHus.

BbIBOAUTD U B/1aZleTb YpaBHeHHEM OKPY>KHOCTHU. Vcronb30BaTh MeTO/, KOOPAUHAT /1J1s1 HAXO0XK/IeHUsI
repecevyeHu OKPY>KHOCTel U NpsiMbIX. BiazeTs opMyiamu pacCTOSIHUSL OT TOYKM 10 TIPSIMOM, T/I0Ia U
riapasiiesiorpaMMa B KOOpJHMHATaxX, UMeThb MOHATHe 00 OpHeHTHPOBAHHOM TTomazn. [10/1630BaThCsi METOOM
KOOpP/IMHAT Ha MJIOCKOCTH, IPUMEHSTh €ro MpH pellieHU FreOMeTpUUeCcKuX 1 MpakTUUecKux 3a/au.
[TprMeHSITb MeTOZ, KOOPAMHAT B MPAaKTUKOOPHUEHTUPOBAaHHbIX reOMeTPUUeCKHX 3a/jauax.

BJIa}J[ETb MOHATHEM BEKTOPaAa. YMeThb CK/Ia4bIBaTb U BbIYNTATh BEKTOPbI, YMHO>XXdTb Ha YKUCJIO, B/I1aJ€Th
IMMpaBHW/IaMH TPEYT'OJIbHKWKA U IMapd/ljieJIorpaMMad. BJI(:IAETB MPAaKTUYECKUMU UHTEPIIpETALIUSIMH BEKTOPOB.

YBEPEHHO MOJIb30BaThCS KOOPAWHATAMH BEKTOPA. BﬂaAETB C/IOJKEHHWEM U BBIUMTdHHWEM BEKTOPOB,
YMHO>X€HHEeM BeKTOpd Ha UHMC/I0 B KOOpAWHATAaX.

Hmets nipezicTaBieHre 0 O6a3uce (Ha TVIOCKOCTH). PackiazibiBaTh BEKTOPHI 10 Oa3ucy. Pack/iaibiBaTh
BEKTOPBI CUJI C TIOMOLLBIO TPOELIMPOBaHUsI U TPUTOHOMETPUUECKUX COOTHOLLIEHUH. [IpuMeHsITh NoyyeHHbIe
3HaHUS B TIPOCTEUIINX (PHU3UUeCKUX 3a/lauax.

BiajeTh MOHATHEM CKaJISIPHOTO TTPOM3Be/IeHNsT BEKTOPOB, TIOHUMATh €r0 reOMeTPUUYECKHUI CMBICT U
YBEPEHHO TI0/Tb30BaThCs €r0 BhIPa)KEHUEM B ZIEKAPTOBLIX KOOPAWHATaX. 3HAaTh AUCTPUOYTUBHOCTD
CKaJIIPHOT'O TIPOU3BEIEHUSI U €T0 CBSI3b C MpoerpoBaHieM. [IpUMeHATH CKaIsIpHOe TIPOU3Be/IeHHe
BEKTOPOB [I/Isl HAXOXKJEHUsI JJTHH U YTI/I0B. PelllaTh reoMeTpruecKre 3a/jaui C MOMOIIIbIO CKaIIPHOTO
rpor3BeieHus1. Mcrmomb30BaTh CKaIsipHOe TTPOU3Be/ieHre BEKTOPOB B anreOpanueckux U (HU3NUecKux
3aJjauax.

BnajeTb NOHATUSAMU MPaBUIbHOTO MHOTOYTO/IbHUKA, [JJTMHBI OKPY>KHOCTH, [JIUHBI 1YyTU OKPY>KHOCTH U
paZivaHHOW Mephl yTJ/a, BBIYUC/IATE MUIOIIab Kpyra U ero yacreid. [lonnmaTe cmbica uncia . [IpumMeHsiTh
T0JTyueHHbIe YMeHUSsI TIPH PellleHUH MPAKTUUeCKUX 3afiau. 3HaTh UCTOpPHUUECKUe CBe/leHUs: 00 U3MepeHrr
JTUHBI OKPY>KHOCTHU U TIJIOLaI KpyTa.

Mmets npeficTaB/ieHre 0 TTpeobpa3oBaHUM TVIOCKOCTH, O ABMKeHUsIX. HaXoAuTb 0cH, 1[eHTPbl CUMMEeTPUH
Gburyp, IleHTpbI IOBOPOTA, HAXO/IUTh KOMITO3UIIMY TIPOCTEHIIUX MpeoOpa3oBaHuil. [IpUMeHSTh JIBYKEHUS
TJIOCKOCTH MPU pPeIlleHUH reOMeTPUUeCKUX 3aZiad.

IIpuMeHSTB T0/TyUeHHbIe 3HaHUSI Ha TIPAKTUKe — CTPOUTh MaTeMaTUuecKre MOJesTu /I/Is 3aZiau peajbHOU
JKU3HU U TIPOBO/IUTh COOTBETCTBYIOII[HE BHIUUC/IEHHUS C TIPUMEHEHHEM T10/]00MSI U TPUTOHOMETPHUYECKUX
GbyHKUMH (TT0/IB3YSICh, T/le He00X0JUMO, Ka/IbKY/IITOPOM).



TEMATHNYECKOE IVIAHUPOBAHUE
7 KJIACC

Ne

HaumeHoBaHue pas/ie/ioB H TeM NPOrpaMMbl

KoymuecTBO yacoB

dyeKTpoHHBIE (H(POBBIE)

n/m o0pa3soBaTe/IbHBIE PeCYpPChI
BCEr0 | KOHTPOJIbHbIE TpaKkTHYecKHe
pabdoTsl paboTsl

Paspen 1. Hauasa reomerpun. IIpocTeiimue reomeTpuveckue GUrypel M MX CBOiCTBA. VI3MepeHHe reoMeTpHYeCKHX BeJTHUHH

1.1. | McTopust BOSHUKHOBEHHUS U Pa3BUTHSI TeOMETPUM 1 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.2. | VIHCTpYMeHTHI /7Sl U3MePeHUH 1 TOCTPOEeHUH 1 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.3. | HauanbHble noHsTHs reoMeTpun. TOUKa, MpsiMasi, OTPe30K, Ty4 3 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.4. | Tlonsithe 06 aKCHOMe, TeOpeMe, J0Ka3aTelbCTBe, ONPe/e/IeH!H, CBOUCTBE, IPU3HAKe 2 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.5. | B3auMHOe pacrno/iokeHue TOueK Ha MpsiMoi. VI3MepeHue J/IMHBI OTPe3Ka, PaCCTOsSTHUE MEX/LY TOUKaMU 4 1 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.6. | ITomynaockocTh U yroj. Buzel yrios. Mi3mepeHue BelMurH yriaoB. BepTukanbHble U CMeXHbIE YIJIbl 5 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.7. | TlapasutesibHbIE U TIepIIeHMKYJISIPHbIE TIPSIMble 5 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.8. | buccexrpuca yria 3 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

1.9. | Jlomanasi. Buzisl ioManbIx. [JyiHa joMaHoi. MHoroyronbHUKy. [lepuMeTp MHOTOYTro/bHKKA. TIOHSITHE O BBIMYKJ/IBIX ¥ HEBBITYKIIBIX 4 1 0 https://resh.edu.ru/subject/17/7/

MHOTOYTO/IbHUKAX. https://skysmart.ru/
https://justmath.ru/

WToro no pasgeny 28

Paspen 2. TpeyroibHUKH

2.1. | MeguaHa, GricceKTprca ¥ BBICOTA TPeYTrOIbHUKA 3 0 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

2.2. | PaBeHCTBO TPeyro/ibHUKOB. [IepBbIii U BTOPOIi MPH3HAaKK PaBeHCTBA TPEYrobHUKOB. PaBHOOeJpeHHbIe TPEYTOMBHUKH U UX CBOHCTBA. 6 1 0 https://resh.edu.ru/subject/17/7/

TTpusHak paBHOOeJPEHHOTO TPEYTObHUKA https://skysmart.ru/
https://justmath.ru/




2.3. | Tpertwuii mpu3HaK paBeHCTBA TPEYTONHHUKOB 7 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

2.4. | durypsl ¢ oceBoit cumMeTpreil. IIpuMepbl CHMMETPUH B OKPY’KatoLLieM MUpe 3 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no paszeny 19

Paszpen 3. [TapaniensHocTb. CyMMa yrii0B MHOTOYroJIbHUKA

3.1. | ITapannensHOCTB NpsiMbIX. CBOMCTBA M MPU3HAKK Tapasule/ibHbIX NPSIMBbIX. 7 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

3.2. | CymMa yI/IOB Tpeyro/ibHUKa. BHellHMe yriibl TpeyrobHiKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYTO/IbHYKA Y BHELIHHX YIJIOB BBIMYK/IOTO 6 https://resh.edu.ru/subject/17/7/

MHOTOYTOJIbHUKA https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 13

Pa3zpen 4. IIpAMoyro/ibHbIe TPeyroJabHUKH

4.1. | IIpu3HaKK paBeHCTBA TPSIMOYTOMBHBIX TPEYTOJbHAKOB 3 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

4.2. | IleprieHUKY/ISIp ¥ HAK/IOHHAsI 2 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

4.3. | CBo¥iCTBO MeJMaHbI MPSIMOYTO/ILHOTO TPeYro/IbHKUKA, TIPOBEIEHHOMN K TUTIOTEHY3e 2 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

4.4. | TIpAMOYTOMBHBIN TPEYTOMBHUK C YTIoM B 30° 2 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

WrToro no pasgeny: 9

Paszpen 5. 'eomerpuueckne HepaBeHCTBA

5.1. | CoOTHOIIEHHUSI MEX/[y CTOPOHAMH U YTJIaMU TPeYTOIbHUKA 1 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

5.2. | HepaBeHCTBO TpeyroybHUKA 1 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

5.3. | HepaBeHCTBO 0 J/IHe JTOMaHOH 1 https://resh.edu.ru/subject/17/7/

https://skysmart.ru/
https://justmath.ru/




5.4. | HepaBeHCTBO MeX/y TIepIIeH/JUKY/ISIPOM ¥ HAK/IOHHOM 1 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

5.5. | PaccrosiHue OT TOUKH [0 MPSIMOI 1 0.5 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

Wtoro no pasgeny: 5

Paspen 6. 'eomeTpuueckne HepaBeHCTBA

6.1. | OKpY’>KHOCTb, XOP/ibl ¥ IMAaMETPBI, X CBOMCTBa. B3auMHOe pacrosioykeHre OKPYXHOCTH U NpsiMoil. KacaresibHasi U ceKy1ast K OKpY>KHOCTH | 3 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

6.2. | OKpYy>XHOCTb, BITCAHHAS B yrOJI 3 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

6.3. | IToHsTHE 0 reoMeTpUUECKOM MecTe ToueK. [IprMepbl reoMeTpUYecKUX MeCT TOUeK Ha MJIOCKOCTH 3 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

6.4. | OnvcaHHast OKPYXKHOCTb TPEYTO/IbHYKA, €€ LIeHTD 3 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

6.5. | MeToy reoMeTpuUeCKMX MeCT TOUeK NPH pellleHUH FeoOMeTPUUeCKHUX 3a/iau 3 0 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

6.6. | O6oCHOBaHUsI TPOCTEHIINX TOCTPOEHMH, 3Tarlbl 33/jaui Ha OCTPOEHYs], pellieHre 3ajiay Ha MOCTPOeHHe LIUPKYJ/IeM U JIMHeHKoH 3 0.5 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

WrToro no pasgeny: 18

Pa3pen 7. IloBTopeHue u 06o0iieHne

7.1. | TloBTOpeHue 1 0606IIIeHIe OCHOBHBIX TIOHSATHI K METOZIOB Kypca 7 Kiiacca 10 1 https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3

8 KVIACC

Ne | HaumeHoBaHue pa3/ie/ioB 4 TeM NIPOrpaMMbIl KonmuecrBo yacoB dnextpoHHubie (yudpoBbie)

n/n

BCero

KOHTPOJIbHbIE
paboTsr

oGpa3oBaTe/nbHbIE PecypChbl
NpaKTHYeCcKHne

padoTsI

Paspen 1. YeTbIpéxyroibHUKH




1.1. | Ilapasienorpamm, ero rnprU3Haky U CBOWCTBA. [IpsIMOYTo/IbHUK, pOMO, KBazipaT, MX MPU3HAKK U CBOKMCTBA 8 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

1.2. | Cpepansisi iuHMs TpeyronbHuKa. Tparnewusi. PaBHoOeipeHHas Tparelysi, eé CBOWCTBA U MPU3HAKK. [IpsiMoyronbHast Tparnerysi. CpeJHsist IMHUST 6 0 https://resh.edu.ru/subject/17/8/

Tpanenuu https://skysmart.ru/
https://justmath.ru/

1.3. | Teopema @asneca. TeopeMa 0 IPOMOPLIOHAIBHBIX OTpe3Kax. L|eHTp Macc TpeyrosbHIKa 4 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

1.4. | LleHTpanbHO-CUMMETPHUHbIE GUTYDPBI 4 0.5 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny 22

Pa3zpen 2. Ilogo0ue

2.1. | Tlogobue TpeyroNbHUKOB, K03 duLpeHT nogobus. [pusHaku noz06ust TpeyrobHUKOB. [IprMeHeHne MoA00Ks TP pellleHUH MPAaKTHYeCKHX 3a/ad. 16 0 https://resh.edu.ru/subject/17/8/

BBe/ieHue NOHATHS Npeobpa3oBaHust 0A001st ¥ MOAOOHBIX (GUTryp https://skysmart.ru/
https://justmath.ru/

WToro no pasgeny 16

Pazpen 3. I1nomaab

3.1. | Mousitre mnoniaau. CBoHCTBA MUIOLa/eit reomMeTpruueckux ¢uryp. [IpocTefiiie Gpopmysbl /s IUIOLA/M TPEYTO/IbHIKA, TapasiiesiorpaMmma, pomba u 16 0 https://resh.edu.ru/subject/17/8/

tpaneryu. Ilnomazu nojo6HbIX huryp https://skysmart.ru/
https://justmath.ru/

HWToro no paszeny: 16

Pa3pen 4. Teopema Ilndaropa 1 Hauana TPUrOHOMETPHU

4.1. | Teopema ITucaropa. IlpumeneHue Teopems! [Tudaropa npu pemieHnH MpaKTHUECKUX 3aa4 5 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

4.2. | IlponopLoHa/IbHbIE OTPE3KHU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 3 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

4.3. | CuHyc, KOCUHYC, TAHTeHC ¥ KOTaHI'€HC OCTPOro yIJ/ia NPsMOYTO/IbHOTO Tpeyro/bHUKa 5 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

4.4. | TpuroHomeTrpuueckre GpyHKIMK yrioB B 30° 45° u 60° 5 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

Hroro no paspeny: 18

Paspen 5. Yr/ibl H 4eTbIPEXYro/IbHUKH, CBA3aHHbIE C OKPY)XHOCTBIO




5.1. | BricaHHbIe ¥ IIeHTpa/IbHbIE YIJIBL, YTOJI MeXIy KacaTe/bHON U XOPAOH. YTJIbI MeX/ly XOpJaMH 1 CeKyIMU 8 1 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

5.2. | BrivcaHHble ¥ ONMCaHHbIE YeThIPEXYro/bHUKU. CBOWMCTBA M NIPU3HAKK BIMCAHHOTO YeThIPEXYTo/IbHUKA 8 1 0 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

5.3. | B3aumHOe pacrionoxkeHue Byx okpyxHocteii. Kacanue okpysxHocTei. Obrijye KacaTe/nbHble K JBYM OKPY>KHOCTSIM 4 0 1 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pa3geny: 20

Pa3gen 6. IToBTopenue u 0600111eH1e 3HAHUH

6.1. | [ToBTOpeHHEe OCHOBHBIX MOHSTHI U METO/0B KYpCoB 7 U 8 K/1accoB, 06061jeHue 3HaHNH 10 1 0.5 https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 10

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 9 2

9 KJ/IACC

Ne | HaumeHoBaHue pa3/esioB 4 TeM NPOrpaMMbI KonunuectBo yacoB dnekTpoHHbIe (udpoBbIe)

n/n o0pa3oBaTe/IbHbIE PeCcypChl

BCEro | KOHTPOJIbHBIE | MpaKTHUYeCKHe
padoTsI pabdoTsI

Paspen 1. PemieHne TpeyroJibHUKOB

1.1. | CuHyc, KocuHYC, TaHreHc yrioB ot 0 o 180°. OcHOBHOe TPUrOHOMEeTpHUYECKOe TOX/ecTBO. PopMyJibl IpUBeeHHUs 6 0 0 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

1.2. | Pemenue TpeyroapHuKoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB 6 0 0 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

1.3. | PereHue npakTH4yecKux 3ajiau C UCIMO/Ib30BaHUEM TeOpeMbl KOCUHYCOB U TeOpPeMbl CUHYCOB 3 0 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

1.4. | TpuroHomeTpuueckrie HOPMYJIbI /sl TIOIIA/J TPEYTObHUKA, Mapaiie/iorpaMma 4 0 0 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

1.5. | ®opmyna I'epona. @opmyrna niouaau BbIMYK/IOT0 YeThIPEXYTO/IbHUKA 3 1 0 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

Wroro no paszeny 22

Pazpy

e 2. [TopoGue TpeyrobHUKOB




2.1. | Xopgp! 1 of06HbIE TPEYTOIBHIKY B OKPY>KHOCTH. Teopema 0 MpoM3BeZieHNH OTPE3KOB XOP/, TEOPEMBI O TIPOM3BEJIeHHH OTPE3KOB CEKYILHX, TEOPEMA O 8 https://resh.edu.ru/subject/17/9/
KBazjpaTe Kacarte/nbHOM. [IpuMeHeHte Ipy pellieHUH TeOMeTPUUecKHX 3a/au https://skysmart.ru/
https://justmath.rw/

2.2. | Teopembl YeBbl u MeHenasi. [ToHsITHE O TOMOTETUH 4 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

Wroro no paszeny 12

Pazaen 3. MeTtoa KoopAMHAT

3.1. | YpaBHeHHe MPsIMOH Ha MJIOCKOCTH 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

3.2. | YrnoBoit Ko3ddurieHT 1 CBOBOAHBIN U/leH, MX TeOMETPHYECKUH CMBICT 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

3.3. | [TapannenbHOCTh U MepHeHUKY/IAPHOCTb TIPSAMBIX (Yepe3 YIIoBoi KO3 dHIMEHT) 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

3.4. | YpaBHeHUe OKPY)XHOCTH. Haxox/jeHre repeceueHuld OKPY>KHOCTEH ¥ TIPSMBIX B KOOpArHaTax. PopMysia pacCTOSHUSI OT TOUKHU 10 TTPSIMOM 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

3.5. | [Inowjazae napasuiesorpaMma B KOOpJWHATAX, MOHSTHE 00 OPUEHTUPOBAHHOMW IUIOLIAM 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

3.6. | IlpumeHeHue MeTO/la KOOPJMHAT B IPaKTHUeCKH-OPUEHTHPOBAHHBIX TeOMETPUUECKUX 3a/iadyax 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

HWToro no paszeny: 10

Paszpen 4. BekTopbl

4.1. | BekTopb! Ha mockocTH. ClI0)KeHHe 1 BBIUNTaHHe BEKTOPOB — IIpaBH/ia TPEYro/IbHUKA 1 [TapajuiesiorpaMma. Y MHOKeHHe BeKTopa Ha unciio. KoopauHaTht 4 https://resh.edu.ru/subject/17/9/

BekTOpa. C/ioKeHHe U BbIYMTaHUe BeKTOPOB, YMHOKeHHe BeKTOpa Ha UMC/I0 B KOOpAWHATaxX https://skysmart.ru/
https://justmath.ru/

4.2. | TlpuMeHeHYe BEKTOPOB B (H3HKe, LIEHTP Macc 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

4.3. | TousiTue o H6a3uce (Ha MIOCKOCTH). PasiokeHust BeKTOPOB 110 6asucy 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

4.4. | CkansipHOe poun3Be/ieHre BeKTOPOB, FeOMETPHUECKHUI CMBIC/ U BbIPaXKeHHe B [eKapTOBbIX KOOPAMHATaX. [JUCTpUOYTUBHOCTb CKa/IsIPHOTO MPOU3BEZEHNUsI 4 https://resh.edu.ru/subject/17/9/

https://skysmart.ru/
https://justmath.ru/




4.5. | CkansipHOe Npou3Be/ieHHe U MPOeLIMPOBaHKE 4 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.rw/

4.6. | IlpumeHeHue CKa/ISPHOTO NPOM3BeAeHNs] BEKTOPOB /IS HAXOXKAeHUs I/IMH U YT/I0B 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

4.7. | PellieHne reoMeTpuueCcKUX 3a/jau C MOMOLLBIO CKa/ISIPHOTO [IPOU3Be/|eHNUst 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 20

Pa3zpaen 5. [l/iMHa OKPY)XHOCTH M IUIOIAJb Kpyra

5.1. | TIpaBu/bHBIE MHOTOYTO/IbHAKH, BEIYMC/IEHHE UX 371eMeHTOB. UHC/I0 T U [JIMHA OKPY>KHOCTH. []IMHa Jiyry OKpY>KHOCTH. PajinaHHast Mepa yria 8 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

5.2. | IInowaap Kpyra U ero 3j1eMeHTOB (CEKTOpa U CerMeHTa). Brlunc/ieHre NepuMeTpoB U rioiaeli GUryp, BKIFOYArOLINX /IeMEeHThI Kpyra 8 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 16

Pa3zpaen 6. [IBHKeHUS IVIOCKOCTH

6.1. | LlenTpanbHast ciMMeTpusi. LleHTpabHO-cMMeTpUuHble ¢urypsl. [IoBopoT 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.2. | OceBast cumMmeTpusi. PUrypbl, CHMMeTPUYHbIE OTHOCUTE/IBHO HEKOTOPOM 0CH 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.3. | TlapasuienbHbIi IepeHoC 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.4. | IloHATHe JBU)KEHUS U €r0 CBOMCTBA 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.5. | PaBeHcTBO huryp 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.6. | IIposiBNeHNs: CMMMeTPHU B PUPO/Ie, KUBOIUCH, CKYJIBIITYpe, apxuTeKType. KoMmo3uuuu ABwKeHnH (pocTeliiiie npyuMepsl) 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

6.7. | IlpuMeHeHHe B reOMETPHUECKHX 3azjayax 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

HWrToro no paszeny: 10




Paspen 7. IloBropenue, 0000imenne, cucreMaTu3anus 3HAHUA

7.1. | TloBTOpeHre OCHOBHBIX MOHSTHI U METOZ0B KYPCOB 7—9 K/1accoB, 060011IeHNe 1 CUCTeMaTU3aLsT 3HAaHHH 12 https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METO/JMNYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O ITPOIIECCA

OBSA3BATEJ/IbBHBIE YYEBHBIE MATEPUAJIbBI /1A YYEHUKA

7 KITIACC

1. Mepsnsik A.T'., TTonsikoB B.M.; nog pepakiueti [Togonsckoro B.E., ['eomeTpusi, 7 Knacc,
OO0111eCTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO «M3maTenbckuii iieHTp BEHTAHA -
'PA®D»; AxiroHepHoe obijecTBo«M31aTesibeTBO TIpocBeltieHye ;

2. Mep3nsk A.T'., [TonskoB B.M.; nog pegakimeit [Togonsckoro B.E., 'eomeTpusi, 7 Kiacc,
OO111eCTBO C OrpaHUUEHHOM OTBETCTBEHHOCTRIO «V3marensckuii ieHTp BEHTAHA-
'PA®D»; AxioHepHoe o01ecTBo«M31aTebeTBO TIpocBeltienne» ; CaMoCTOSITe/TbHBIE U
KOHTPOJIbHBIE PaOOTEI

8 KITIACC

1. Mepsnsk A.T'., TTonsikoB B.M.; nog pepakuueti [Togonsckoro B.E., ['eometpus, 8 knacc,
OO0111eCTBO C OrPAaHUYEHHON OTBETCTBEHHOCTHIO «M3maTenbckuii iieHTp BEHTAHA-
'PA®»; AkimoHepHoe obiectBo«M3aaresnscTBo TIpocBemjenye» ;

2. Mep3nsk A.T'., [TonskoB B.M.; nog pegakimeit [Togonsckoro B.E., 'eomeTpus, 8 kiacc,
OO0111eCTBO C OrPaHUYEHHOM OTBETCTBEHHOCTHIO «M3maTenbckuii iieHTp BEHTAHA-
'PA®D»; AxioHepHoe ob1jecTBo«M3aTesibeTBO TIpocBettienue» ; CaMoCTOSITe/TbHBIE U
KOHTPOJIbHbIE paboThI

9 KVIACC

1. Mepsnsik A.T'., TTonsikoB B.M.; nog pepakiueti [Togonsckoro B.E., ['eomeTpus, 9 knacc,
OO0111eCTBO C OrpaHUUEHHOUM OTBETCTBEHHOCTRIO «M3marensckuii iieHTp BEHTAHA-
I'PA®D»; AxioHepHoe ob1jecTBo«M31aTeibeTBO TIpocBeltieHye» ;

2. Mep3nsk A.T'., [TonskoB B.M.; oz pegakimeii [Togonsckoro B.E., 'eomeTpus, 9 Kiacc,
OO111eCTBO C OrpaHUUEHHOM OTBETCTBEHHOCTRIO «V3marensckuii iieHTp BEHTAHA-
'PA®D»; AxioHepHoe o01ecTBo«M3aTenbeTBO TIpocBeltienre» ; CaMoCTOSITe/TbHBIE U
KOHTPOJTbHBIE pabOTHI

METOJUYECKHWUE MATEPUAJIBI /11 YUUTEJIA

7 KJIIACC

Mepsnsk A.T'., [TonsikoB B.M.; nog pepakuuen [Togonsckoro B.E., ['eometpus, 7 knacc,
OO0111eCTBO C OTpaHUUEHHOM OTBETCTBEHHOCThIO «V3marenbckuii 1jleHTp BEHTAHA-TPA®»;
AxioHepHoe o61ectBo«M3marenscTBo [IpocBelijeHre» ; MeToauueckoe mocobve

8 KIIACC

Mepsnsik A.T'., [TonsikoB B.M.; nog pepakuueti [Togonsckoro B.E., ['eometpusi, 8 knacc,
OO0111ecTBO C OrpaHUYEHHOW OTBETCTBEHHOCThIO «V3maTenbckuii ieHTp BEHTAHA-TPA®»;
AxuonepHoe o61ecTBo«M3aTenbcTBo TIpocBeljeHne» ; MeTtoauueckoe ocobue

9 KJTIACC



Mepsnsik A.T'., [TonsikoB B.M.; nog pepakiueti [Togonsckoro B.E., 'eometpusi, 9 knacc,
OO111eCTBO C OrpaHNUUEHHOM OTBETCTBEHHOCThIO «V3marenbckuii 1eHTp BEHTAHA-TPA®»;
AxumonepHoe o61ecTBo«M3maTennscTBo TIpocBeljeHne» ; MeTtoauueckoe mocobue

DU ®POBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

7 KJIIACC

https://resh.edu.ru/subject/17/7/
https://skysmart.ru/
https://justmath.ru/

8 KITIACC

https://resh.edu.ru/subject/17/8/
https://skysmart.ru/
https://justmath.ru/

9 KVNIACC

https://resh.edu.ru/subject/17/9/
https://skysmart.ru/
https://justmath.ru/



MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHME OBPA3OBATEJ/IbBHOI'O
ITPOLECCA

YYEBHOE OBOPYJOBAHUE

7 KIIACC

KnaccHbIii MHCTpYMeHT /jisi pab0Thl YUEHUKOB Y OCKHU, TIPOBEIeHNsI PACUETOB U
BBIUMC/IEHUM, TOCTPOEHUS UepTeXXell — KJIaCCHbIe JIMHeWKH, TPeYroJIbHUKHU C Pa3/TIMUHbIMU
yraamu (30°, 45° u 60°), TpaHCIIOPTHP, LIMPKY/Ib, Py/eTKa, Oe/lblii U 1[BeTHOU MeJl.

Mogenu [ ©3yueHusi reoMeTpUUYeCKUX (GUryp — 4acTH LIeJioro Ha Kpyre,
TPUTOHOMETPUUYECKHUN KPYT, CTePEOMEeTPUYHBIN Habop, HabOpbl TeOMETPUUECKUX
Mozesield U (pUryp C pa3BepTKOM.

[TeyaTHbIe MaTepUasIbl Jijis pa3jauu Ha ypoKaxX — MOPTPeThl BbIAAIOIIMXCS YUeHbIX B
00/1acT¥ MaTeMaTHKH, AUAAKTUUeCKre MaTepHrasibl 1o anrebpe v reoMeTpUn, KOMITIEKThI
Tab/IuI],

TexHuueckre cpeficTBa 00yueHHsl KOMITbIOTeD Tpero/iaBaTeisi, My IbTUMeIUHHbBIN TIPOEKTOP,
VMHTepaKTUBHAsK JOCKa.

8 KIIACC

KnaccHbIli MHCTPYMEHT /it pab0Thl YUEHUKOB Y JOCKHU, TIPOBE/IEHUsT PACUETOB U
BBIUKC/IEHUM, TIOCTPOEHUS UuepTexkell — K/laCcCHbIe JIMHeHKH, TPeYTONIbHUKU C Pa3/IMUHbIMU
yriamu (30°, 45° 1 60°), TpaHCTIOPTHD, LIUPKYJIb, PyJ/ieTKa, Oesiblii U LIBeTHOW MeJl.

Mogenu Ajist u3yueHUsi reoMeTpruuecKux (GUryp — 4acTu 1[eJIoTo Ha KpyTe,
TPUTOHOMETPUYECKUI KPYT, CTepeOMeTPHUYHbIN Habop, Habopbl TeOMeTPUUeCKUX
Mojienieit u Uryp c pa3BepTKOM.

[TeyaTHbIe MaTepUasIbI [/Is pa3jauu Ha ypOKaxX — MOPTPEThI BhIAAIOIHUXCS YUeHbIX B
00/1acTH MaTeMaTHKH, AUAAKTUYECKHe MaTepHasibl 10 anrebpe v TeOMeTpUU, KOMITIEKThI
TabmII.

TexHuueckue cpeacTBa 06y‘-IEHI/I$I KOMITBIOTED IIperoaaBaTesis, MyanHMe,E[HﬁHbIﬁ IMMpoOeKTOoD,
HWHTEepPAKTHBHAA JOCKaA.

9 KVIIACC

KnaccHbIli MHCTPYMEHT /it pab0Thl YUEHUKOB Y JOCKHU, TIPOBE/IEHHsT PACUETOB U
BLIUMC/IEHUH, TIOCTPOEHUsI YepTeXKel — K1acCHbIe JIMHeUKH, TPeYTOJbHUKH C Pa3/TUUHBIMU
yriamu (30°, 45° u 60°), TpaHCTIOPTHD, LIUPKYJIb, PyJIeTKa, Oesiblii U LIBETHOW MeJl.

Mogenu st u3yueHHsi reoMeTpruUecKux (GUryp — 4acTu 1[eJIoTo Ha KpyTe,
TPUTOHOMETPUYECKHUN KPYT, CTepeOMeTPHUYHbIN Habop, HabOpbl TeOMeTPUUeCKUX
Mogesield U (Uryp C pa3BepTKOM.

[TeyaTHbIe MaTepUAJIBI [/Is pa3jauu Ha ypOKaxX — MOPTPEThI BhIAAIOIUXCS YUeHbIX B
00/1acTH MaTeMaTHKH, AUAAKTUUECKHe MaTepHasIbl 10 anrebpe v TeOMeTpUU, KOMITIEKThI
TabMII.



TexHuueckre cpeficTBa 00yueHHs KOMITbIOTeD Tpero/iaBaTeisi, MyIbTUMeIUHHbBIN TIPOEKTOpP,
WHTepaKTHUBHas J0CKa.

OBOPYJOBAHMUE VI ITPOBEAEHUSA JIABOPATOPHBIX U ITPAKTUYECKHNX
PABOT

7 KIIACC

JIunetika yueHudeckasi 20 cm
YrosbHUK m1acTUKoBbIN(30-60)
YTOJIbHYK T/IaCTUKOBBIN(45,45)
LUpKy/b yUeHUYeCKUN

TpaHCcnopTHp yueHUYeCcKuu
8 K/IACC

JIunelika yueHnueckas 20 cm
YronbHuK miactukoBbii(30-60)
YTOJIbHYK M/1IaCTUKOBBIN(45,45)
LIypKy/ib yueHn4eCKU
TpaHcCropTHp yuyeHUUeCcKUn

9 KVIIACC

JIunelika yueHnueckas 20 cm
YronbHuK miactukoBbii(30-60)
YTOJIbHUK T/1IaCTUKOBBIN(45,45)
LUpKyb yueHUYeCKU
TpaHcropTHp yyeHUUeCKui



