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ITIOSACHUTEJ/IbHASA 3AIIMCKA

['eoMeTpusi Kak OAWH M3 OCHOBHBIX pa3/ie/ioB IIKOJBbHOM MaTeMaTHKH,
UMeIOIIM CBOel Liefbio 00ecreunTh U3y4yeHHWe CBOWCTB U pa3MepoB (uryp, ux
OTHOLIEHMM W B3aMMHOE pacroJIOKeHWe, ONupaeTcsd Ha  JIOTUUECKYH,
Jl0Ka3are/ibHYI0 JIMHUIO. LleHHOCTh U3yueHHsi TeOMeTPUM Ha YPOBHE OCHOBHOTO
o01iero obpa3oBaHus 3aK/IOUaeTCsl B TOM, UYTO OOyUaroL[UICS YUUTCS TIPOBOAUTD
Jl0Ka3areJibHble pacCy>X/eHHsl, CTPOUTh JIOTUUeCKHEe YMO3aK/IHOUeHUs], JOKa3bIlBaTh
VCTUHHBIE YTBEpPXKJEeHUsI U CTPOUTb KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCyK[eHusi «OT TIPOTUBHOIO», OT/JMYaTh CBOWCTBA OT  [PU3HAKOB,
dhopmyupoBaTh 0OpaTHbBIE YTBEPIKIEHUSI.

Bropol 1jenbl0 M3yuyeHUs] TeOMeTpPUM SIB/SIETCS MCII0/Ib30BaHME e€ Kak
VHCTPYMEHTA MpH pellleHMH KaK MaTeMaTUUeCKWX, TaK M TMpaKTUYeCKUX 3ajad,
BCTpeUaroluxcss B peanbHOW >ku3HW. OOyuarommiics [o/DKeH HayuuThCs
orpefeUuTb FeOMEeTPUUYECKY0 (UTypy, OMMCaTh CJIOBAMU JAHHBIM UYEPTEX WU
PUCYHOK, HalTH T/IOMIa/[b 3eMe/IbHOTO Y4YacTKa, paCCUMTaTh He0OXOAUMYIO AJTUHY
OTITOBOJIOKOHHOTO Kabenst Wi TpeOyemble pa3mMepbl Tapa)ka [jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BLIUUC/IWTENbHAsI JIMHUSI B U3YYEeHUU TeOMeTpUM.
[Ipu pellieHWH 3afiau MPAKTUUECKOTO XapakTepa O0yYaroIUiCs YUWUTCS CTPOMUTH
MaTeMaTUueCKhe MOJeNu peajbHbIX O KU3HEHHbIX CUTyaljuii, TPOBOJUTH
BBIUMCJIEHUS U OL|eHUBATh a/|eKBaTHOCTD [TOJTyUYeHHOI' 0 pe3y/ibTara.

KpaiiHe Ba)XHO TOAUEPKUBATH CBS3M TE€OMETPUH C JPYTMMH YyueOHbIMHU
rpeiMeTaMH, MOTMBUPOBAaTh MCI0JIb30BaTh OINpeJe/ieHHsI TeOMEeTPUUYECKUX (QUTYD
Y TIOHSTWH, [€MOHCTPUPOBATh MpPUMEHEHUe TOyYeHHbIX yMeHUil B (U3uKe U
TeXHUKe. OTU CBsA3U Haubosiee SpKO BUAHBI B TemMaxX «BeKTopbi»,
«TpuroHomeTprueckue COOTHOLIeHUs», «MeTtog KoopauHaTt» U «Teopema
[Tucdaropa».

YuebHbII Kypc «I'eoMeTpusi» BK/IOUAeT CJ/IeAyIOIe OCHOBHBIE pa3fiesibl
comepxanusi: «['eomeTpuueckve GUrypbl U UX CBOMWCTBa», «V3MepeHue
reOMeTpUYecKMx BeJIUUMH», «/leKapTOBbl KOODAMHATBl Ha  TIJIOCKOCTW»,
«BekTopbl», «/IBM>KeHUs TIIIOCKOCTH», «[Ipeobpa3oBaHuMs TOA00HS».

Ha usyuenue yuebHoro Kypca «['eometpusi» otBogutcs 204 vaca: B 7 Kjacce
— 68 yacoB (2 uyaca B Hefent0), B 8 Kimacce — 68 yacoB (2 vaca B Hejesnt0), B 9
KJjlacce — 68 vacoB (2 yaca B HeZleJIt0).



COAEPXXAHUE OBYUEHUSA
7 KITACC

HauanbHble roHaTus reometpuu. Touka, npsmasi, OTpe30K, Jay4. YTos1. Buabl
yrioB. BeprukanbHble U CMeXHble yrybl. buccekrpuca yrzia. JlomaHas,
MHOT'OYT0JIbHUK. TapasiiensHOCTh U TeprieHAUKY/IIPHOCTD TPSMBIX.

CummeTpuuHble ¢urypel. OCHOBHble CBOMCTBA OCEBOM CHUMMETPHH.
IIpuMepbl CMUMMeTpHU B OKPY’KarollieM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBI0 LIMPKYJ/IS U JIMHEWKH. TpeyrosibHUK.
BricoTa, MeivaHa, OrcceKTpuca, UX CBOWCTBA.

PaBHOOeJpeHHBI UM  pPaBHOCTOPOHHWMM  TpeyroibHUKW. HepaBeHCTBO
TPeyroJibHUKaA.

CpoiicTBa U TIpU3HAKU paABHOOEPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPeYroJIbHUKOB.

CBoUCTBa U TIPU3HAKY Mapaslie/ibHbIX NpsMbIX. CyMMa yTjiOB TPeyroJIbHUKA.
BHeliH1e yrjibl TpeyroJibHUKA.

[TpssmoyrosibHbIM  TpeyrosbHUK. (CBOMCTBO MeJMaHbl  IPSIMOYTOJIBHOTO
TPEYrO/bHUKA,  TPOBEJEHHOW K  rurnorteHy3e. [Ipu3Haku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpSIMOYTOJIbHBIM TPEYTOJILHUK C yrjioM B 30°.

HepaBeHCTBa B reomMeTpuM: HepaBeHCTBO TPeyroJibHUKa, HepaBeHCTBO O
JUIMHe JIOMaHOMW, TeopeMa O OoJsibllieM yriie ¥ 0oJbliiell CTOpOHe TpeyrosbHUKA.
[TeprieHAMKY /ISP U HAK/IOHHAS.

['eomeTprueckoe MeCTO TOYeK. buccektpuca yria ©W  CepeUHHBIN
TIepIIeHMKYJIAP K OTPe3Ky KaK reoMeTpuyeckre MecTa TOUekK.

OKpy)XHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. B3anmHoe
pacIioyioyKeHne OKPY>KHOCTH U mpsimou. KacaTenbHas M ceKyiasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIOMCaHHasg B yroj. BnucaHHags W oOnucaHHas OKPY>XHOCTU
TPeyroJIbHYKaA.

8 KV/IACC

YetbipéxyronbHukU. [lapanienorpamm, ero npusHakd U CBOMCTBA. YacTHbIE
CJlyyau TapajuiesiorpaMmoB (TIPSIMOYTOJIbHUK, pOMO, KBaZpaTr), WX TIPU3HAKU U
cBovictBa. Tpamerus, paBHOOOKas Tparielusi, €€ CBOWCTBAa U TIPHU3HAKU.
[IpssMoyro/bHas TpareLusi.

Metop, yaBoeHuss MeauaHbl. LleHTpanbHas cuMmmerpus. Teopema daseca u
Teopema O MPOITOPLMOHAIbHBIX OTpe3Kax.

CpefHue IMHUU TPeyroJibHUKA U TpareLuu. LleHTp Macc TpeyrosbHUKa.

[Togobue TpeyrosbHUKOB, Ko3dduieHT mozobus. IIpusHaku mopo6us
TpeyronbHUKOB. [IpumMeHeHMe 11000Us TP pellieHUU MPaKTUUeCKUX 3ajau.



CBolicTBa 1uIolIaJell reomeTpuueckux ¢uryp. Popmynbl A TUIOLIAAU
Tpeyro/ibHUKa, MapajsiesorpamMma, pomba u Tparneiuu. OTHOILeHHe TUIoLazei
no106HbIX (uUryp.

BeluricnieHre mioljaZieid TpeyrojbHUKOB U MHOTOYT'OJIbBHUKOB Ha KJ/1eT4aTou
Oymare.

Teopema Iludaropa. IIpumeHeHue TeopeMbl Iludaropa Tmpu pelleHUU
MPaKTUUeCKUX 3a/iau.

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yrja IpSIMOYTO/JbHOTO TpeyrosbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJeCTBO. TpuroHomeTpuueckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrivicaHHble W LIeHTpaJjibHble YTJIbl, YTOJ MeXAy KacaTelbHOW W XOpZOH.
Yrael  Mexay ~XopjamMu M CeKyllMMWU. BrmcaHHble W ONMCaHHBIE
YyeThIDEXYTrOJIbHUKU. B3auMHOe pacrojiokeHue [BYX OKpy>kHocTel. Kacanue
okpy>xHocTel. O61Iue KacarebHbIe K ABYM OKPYKHOCTSIM.

9 KJ/IACC

Cunyc, KocuHyc, TaHreHc yrioB ot 0O pgo 180°. OcHoBHOe
TPUTOHOMeTPHUUeCKOoe TOXKeCTBO. POopMyJibl TIPUBeIeHUS.

PelieHvie TpeyrosibHUKOB. Teopema KOCHUHYCOB W TeopeMa CHHYCOB.
PelieHve mnpakTUyeckux 3aZjad C MCIIO/Ib30BaHUEM TeopeMbl KOCHHYCOB U
TeopeMbl CUHYCOB.

[Tpeo6pa3oBanue 1og06ms. [Tog061e COOTBETCTBEHHBIX 3/IEMEHTOR.

Teopema O mNpoW3BeJeHUM OTPE3KOB XOpZ, Teopembl O IPOM3Be/eHUr
OTpe3KOB CEeKYILUX, TeoOpeMa O KBaJipaTe KacaTe/lbHOU.

Bektop, [gnvHa  (MOAyJ/b)  BEKTOpa, COHAMpaB/eHHbIE  BEKTODBI,
TPOTUBOIIOJIOJKHO ~ HAllpaB/eHHble  BEKTOPbI, KOJ/UIMHEAapHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, OMepalyM HaJ BeKTopamu. Pa3nokeHre BeKTOpa Mo ABYM
HeKOJUIMHeapHbIM BeKTopaMm. KoopauHaTel BekTopa. CkassipHOe Tpou3BeeHre
BEKTOPOB, MPUMeHEeHHe /151 HaXOXXAEeHUS IJIVH U YTJIOB.

[ekapToBbl KOOpAVHATHI Ha TVIOCKOCTU. YPaBHEHUS MPAMOU U OKPY>KHOCTH
B KOOp/IMHATaX, repeceueHre OKPY>XKHOCTeM U MpsAMbIX. MeToj KOOpAWHAT U ero
TIpUMEeHeHuMe.

[IpaBunbHBIE  MHOrOYrOMbHUKU. [InvHa  OKpyXHOCTU. ['pajgycHas wu
paZiyaHHas Mepa yrIJa, BbIUMC/IeHWe JIMH Ayr OKpy)KHOcTed. Ilnomazab Kpyra,
CeKTOopa, CerMeHTa.

[IBY>KeHUsI TVIOCKOCTA U BHYTpPeHHMe CHUMMeTpuu (Guryp (3/ieMeHTapHbIe
ripefictaBsienus ). [lapaniensHeiv mepeHoc. [1oBopOT.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA IIPOI'PAMMBI
YUEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpaMMbl yueOHOrO Kypca
«["'eomMeTpusI» XapaKTepHU3YyHOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MpOSIBJIECHWEM UWHTepeca K TIPONUIOMY W  HACTOSIIEMY POCCUMCKOU
MaTreMaTWKH, 1[eHHOCTHbIM  OTHOLIEHWeM K JOCTW)KeHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbI, K MCIIO/Jb30BaHUI0 3TUX
JIOCTDPKEHUM B IPYTHX HayKaX U TIPUK/IaZHbIX cdepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00513aHHOCTel TpaXkJiaHWHA M peann3aliii ero
rpaB, TMpeJCTaB/ieHWeM O MaTeMaTUYeCKMX OCHOBaX (DYHKLIMOHUPOBaHUS
Pa3MUHBIX CTPYKTYP, SIBJIEHWM, TIPOIelyp T'PakJaHCKOro oOIrecTBa (Harpumep,
BbIOODBI, OTIPOCHI), TOTOBHOCTBIO K O0CYKAEHUIO STUUECKUX MPOo0IeM, CBSI3aHHBIX
C TIPAKTUYECKHMM TpPUMEHeHHWeM [OCTW)KeHWM HayKu, OCO3HaHUeM BaKHOCTU
MOPaJ/IbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM Ha aKTHMBHOE YydYacTHMe B pelleHuM NpPAKTAYeCKuX 3ajay
MareMaTh4yeCcKOl HamnpaB/JeHHOCTH, OCO3HAaHWEeM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHWM BCEM >KU3HM [IJIs1 YCIelIHOW mpodeccroHaTbHOM
JesITeIbHOCT M Pa3BUTHEM HeOOXOAWMBIX YMEHHH, OCO3HaHHBIM BbIOOpDOM U
TIOCTPOEHNEM WHVBHUAYaTbHON TpaeKTOpun 00pa30BaHus 1 XKU3HEHHBIX TJIAHOB C
YyUETOM JIMUHBIX UHTEPECOB U 0011]eCTBeHHBIX TIOTPeOHOCTel;

4) 3cTeTUYECKOe BOCIIUTAHHE:

CMOCOOHOCThIO K  SMOLIMOHAZTBbHOMY UM 3CTEeTUUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHUUeCKUX OOBEeKTOB, 3a/lay, peIleHu, PacCy>KIeHWH, YMEHHUIO BUJETh
MareMaThuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOr'0 NMO3HAHMA:

OpUeHTal[edd B [esiTelbHOCTA Ha COBPEMEHHYI CHUCTEMY Hay4HbIX
TIpe/iCTaB/eHnd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ueioBeKa, TPUPO/bI U
o0IriecTBa, MOHWMaHWEM MaTeMaTHUeCKOW HayKuh KakK cdepbl ueoBeuecKou
JesiTeNTIbHOCTH, 3TaroB €€ pa3BUTHSI M 3HAUMMOCTH [Ji1 Pa3BUTUS LIMBU/IM3aLWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJ/bTYPOM KakK Cpe/ICTBOM
MO3HaHUSI MWpA, OBJIAJIEHHEeM TMPOCTEUIIMMY HaBbIKaMU UCC/IeI0BAaTeIbCKON
JesiTeNTIbHOCTY;



6) ¢usnueckoe BocnuTaHue, (GopMHUPOBaHHE KY/LTYPbl 3[0POBbsS H
IMOLIHOHA/ILHOT0 0/Iaromo/TyYus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[0POBbS, BeJeHWs  3/0pOBOTO  obOpa3a >Ku3HM (370pOBOe  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyaspHas Qusnueckas
aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBblKa pedieKCUU, MNPU3HAHUEM CBOEro
TipaBa Ha OIIMOKY M TaKOTO >Ke MpaBa J[Pyroro 4ejioBeKa;

7) 3Ko/I0TNYecKoe BOCIUTaHUe:

opueHTal[1ell Ha MpYMeHeHHe MaTeMaTUUeCcKUX 3HaHUM /sl pellieHus 3a/au
B 00/1aCTH COXPAaHHOCTH OKPY>KaloIllel CpeJbl, IJIAHUPOBAHUS TIOCTYIKOB M
OLIEHKM MX BO3MOXXHBIX TMOC/AeJCTBUM [IJI1 OKpYy>Kalollleld Cpejibl, 0CO3HaHHEeM
r7100a71bHOTO XapaKTepa 3K0JI0THYeCKUX TTpo0JieM U MyTel X pelleHus;

8) aganTauusa K U3MEHAIMMCH YC/JI0BUAM COIMA/IbHOM M MPUPOAHOM
cpe/bl:

TOTOBHOCTBIO K [JIeWCTBUSIM B YCJIOBUSIX HeONpezeéHHOCTH, TOBBIIIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCcKyro JesTe/IbHOCTb, B TOM UHCJie
YMEHHEe YUUTLCSA y JAPYTHUX J/Ofel, NpruobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUs1, HaBbIKW Y KOMIETeHLUU U3 OMbITa IPYTUX;

HeoOXOAUMOCTbI0O B (DOPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM UHCIIe
dbopMypoBaTh UeH, TIOHSATHS, TUTIOTe3bl 00 00beKTax U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaThb JAePUIUTBI COOCTBEHHBIX 3HAHHUH U
KOMIeTeHTHOCTeH, IJlaHUpOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalui0, BOCIPUHUMATh
CTPECCOBYI0 CHTYyallMl0 KakK BBI30B, TPeOYIOIMA KOHTPMep, KOPPEKTHPOBATh
TpUHUMaeMble pellleHUs U JelcTBusi, (OpMy/HMpOBaThb W OLleHHWBAaTh PUCKU M
rocnezCTBYsl, POPMUPOBAThH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe el CTBUs

Ba3oBble jiornueckue JefCTBH:

e BBbISIBJIITH M XapaKTepPU30BaTh CYIleCTBeHHbIEe MPHU3HAKU MaTeMaThueCKUX
O00BEKTOB, TIOHATHM, OTHOIIEHUH MEXIy IIOHATHSAMH, (POPMY/IUPOBATh
orpejie/ieHUs]  TIOHSITUM,  yCTAHAB/IMBaThb  CYIeCTBEHHbIM  IpPU3HAK
K/accMpUKaAI[H, OCHOBaHHUS [/ 0000IeHWsT W CpaBHEHWs, KPUTEPHUH
TPOBOIMMOTO aHa/I13a;

e BOCIpUHMMATh, (OPMYJHMPOBaTh W  TIPeoOpa30BBIBaTh  CYXKAEHHS:
yTBePAUTE/IbHbIE W OTpHIlaTeNbHble, €AUHUYHbIE, YaCTHble W 0OIIHe,
YCJIOBHBIE;



BBISIB/IATE ~ MaTeMaTUueckKue  3aKOHOMEpDHOCTH,  B3aWMOCBSI3U U
npoTvBopeunsi B (akTax, [JJaHHbIX, HaOJIOZEHUAX U YTBEP)KIEHUsIX,
TnpejijlaraTh KPUTEPUU [I/Is1 BbISIB/IEHUSI 3aKOHOMEPHOCTel 1 TIPOTUBOPEeUUif;
JleflaTh  BbIBO/IbI C MCIMO/b30BaHUEM 3aKOHOB JIOTWKM, [eAYKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/I0OUeHHH, yMO3aK/II0UeHU 10 aHa/loTuy;

pa3buparh Jj0Ka3aTe/sbCTBAa MaTeMaTUYeCKUX YTBepKAeHWM (TpsiMble U OT
MPOTUBHOT0), TPOBOJWUTH CAMOCTOSATEHbHO HEeC/IOXKHbIe [J0Ka3aTebCTBa
MaTeMaTUueCKWx (akTOB, BbICTpPaMBaTh apryMeHTal[io0, IIPUBOJUTH
NpYMepbl U KOHTPIprMepbl, 000CHOBBIBaTH COOCTBEHHbIE PACCY K/ EHNS;
BbIOMpaTh crioco6 peleHUss ydyeOHOUW 3ajauM (CpaBHMBAaTh HECKOJBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TMOAXOAAMIMNA C  YUETOM
CaMOCTOSITEe/IbHO Bbl/le/IeHHbIX KPUTEPHEB).

Bba3oBbie ucciegoBare/1bCKe AeCTBHS:

WCTI0/Tb30BaTh BOIPOCHI KaK HCC/IeJ0BATe/bCKAM WHCTPYMEHT TI03HaHUS,
dbopMy/poBaTh BOMPOCH], (PUKCUPYIOIHE TIPOTHBOpPeUre, TpodieMy,
CaMOCTOSITeJTbHO ~ yCTaHaB/IMBaTh HMCKOMOe U JaHHOe, (HhOpMHUPOBAThH
TMITOTE3Yy, apTyMEHTHPOBATh CBOIO MTO3ULIHI0, MHEHHE;

MIPOBO/IUTH TI0 CaMOCTOSITE/TbHO COCTAB/IEHHOMY TUIaHY HeC/I0>KHBIH
9KCTIepUMEHT, HeOOoJIbIlIoe UCCieJoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTH4YecKoro 06bekTa, 3aBUCUMOCTel 00BeKTOB MeXXy CO00i;
CaMoCTOSTe/bHO (HOpPMYIMpPOBaTh 0000II[eHNST U BBIBO/BI TI0 pe3y/bTaTaM
MPOBeIEHHOTO HaOJIO/ieHNs], UCCIeJOBaHUs, OLIeHWBaTh [JOCTOBEPHOCTb
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 006001IIeHMI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOllecCca, a TakKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uH(opmarueii:

BBISIB/ISITH  HEJJOCTAaTOUHOCTb M M30BITOYHOCTh HWHGMOpPMAI[UH, [JaHHBIX,
HeoOXOUMBIX /ISl pellieHus 3a/1aum;

BLIOMpATh, aHAJM3UPOBaTh, CHCTEMATHU3UPOBAaTb W HHTEPIIPETHPOBATH
HWHGOPMAI[UIO Pa3/IMUHBIX BUZOB U (hOPM ITIpe/ICTaB/IeHMS;

BbIOMpaTh GOpMy TIpe[CTaBleHUs WHPOPMAIUM U HW/UTIOCTPUPOBATh
pellaeMble 3a7laud CXeMaMH, JuarpaMMaMH, HWHOM Tpaduko U HX
KOMOMHAITUSIMY;

OlLIEHMBAThb HAZEKHOCTb WMH(OPMALMKM 110 KPUTEPHUSM, MPeJI0KEHHBIM
yuuTe/IeM Ui ChOpMYIMPOBAHHBIM CaMOCTOSTE/TBbHO.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS:

BOCIIDUHUMATL U (bOpMYJII/IpOBaTb CyXXeHHA B COOTBETCTBUU C YC/IOBHUAMU
" ejsdMu 06H.1€HI/IH, SICHO, TOYHO, 'PAMOTHO BBIDA’>KdTh CBOIO TOUKY 3DE€HUA



B YCTHBIX M MUCbMEHHBLIX TEKCTaX, AaBaThb IMOSICHEHUS I10 XO[Yy PpelleHuUs
3aJjaui, KOMMEeHTUPOBaTh MOTyYeHHbIN pe3y/bTar;

B X0Zie 00Cy>K/leHus 3a/laBaTh BOTIPOCHI T0 CYILeCTBY 00CYyXZaeMOl TeMbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKA3bIBaTh HM/IeW, HarleJleHHbIe Ha TIOMCK
pellieHUs], COTOCTaB/SATb CBOU CYXKAEHUS C CYXKAeHUsIMU JAPYTUX
YUaCTHUKOB JAuajiora, 0OHapy>KWBaThb pa3/vuhe U CXOJCTBO TIO3WIUH, B
KOppeKTHOU (popme (hopMyJIMPOBaTh pa3HOT/iacHsi, CBOM BO3paKeHUs;
TIpe/ICTaB/ISATh pe3y/ibTaTbl  pellleHusi  3ajauu, 9KCIIePUMEHTa,
WCCIIeJOBaHUsI, TIPOEKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIL/IEHUS
C y4éTOM 3ajiau TIpe3eHTalyd U 0COOeHHOCTel ay/AIuTOpHHY;

MOHUMAaTh U UCI0J/Ib30BaTh MPeUMYyIlieCTBa KOMaHAHOW U WHUBU/yaIbHOM
paboThI TIpU pellleHNH YuebHbIX MaTeMaTHUeCKUX 3a7iauy;

MIPUHUMATh 1]e/lb COBMECTHOU [1esiTeIbHOCTH, TJIaHUPOBaTh OPTraHU3aLiUio
COBMECTHOM paboThl, pacrpefiensTh BUAbI pabOT, AOroBapHUBaThCS,
o0Cy>K/1aTh TPOIeCC U pe3yabTaT paboThl, 000011[aTh MHEHHUS] HEeCKOJIbKUX
JII0J1eu;

y4acTBOBaTh B TPYMNMOBBIX ¢dopmax paboTel (00CcykaeHus, obOMeH
MHEHHUSIMH, MO3TOBbIe IITYPMBI U IPYTHE), BBITOIHATH CBOIO YaCcTh pabOTEI
M KOODJWHUPOBaTb CBOW [IeWCTBUS C JAPYTMMHM WieHaMU KOMaH/pbl,
OlLleHHMBaTh KaueCTBO CBOEro BK/aja B OOIMI MPOAYKT IO KPUTEPUSIM,
cchopMyTMPOBaHHBIM yYaCTHUKaMU B3aUMO/IeCTBUS.

Pery/iAaTHBHBbIE YHUBepCa/IbHbIE yueOHbIe AeiiCTBUSA

Camoopranusanus:

CaMOCTOSITeJTbHO COCTaB/SATh TJIaH, aArOPUTM pellleHus 3afauu (Wid ero
YacTh), BBIOMpATh CIOCOO perieHuss C yYETOM MMEIOIIUXCS PecypcoB H
COOCTBEHHBIX BO3MOKHOCTeH, apryMeHTUpPOBaTb U KOPPEKTUPOBATh
BapUaHTHI pellleHr C y4ETOM HOBOM UH(MOpMaLUU.

CEIMOKOHTPOJIB, 3M0uHOHaﬂbHBIﬁ HHTE/I/IEKT.

B/Ia/IeTh CII0CO0aMK CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoljecca U pe3yJ/ibTaTa
pellieHys] MaTeMaTUUeCKOU 3a/iauu;

Npe/IBU/IeTb TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb MPU PELLeHUH 3a/auH,
BHOCHUTb KODPEKTHBBLI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/[HOCTEH;

OLIeHUBaTb COOTBETCTBUE pe3y/bTaTa [esATe/lbHOCTH MOCTaB/JIeHHOM LeJd U
YC/IOBUSIM, OOBSICHSITH TIPUUMHBI JIOCTVDKEHUS] WIA HeJOCTYDKeHUS I[e/H,
HaXOZWTb OIMIMOKY, JaBaTh OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI



K koHily o0yueHuss B 7 k/iacce OOyuaroL[UICS TOAYUUT CJieAyrolre
ripeJiMeTHbIe Pe3y/IbTaThl:

Pacrio3HaBaTh U3yuyeHHble TreoMeTpUueckue (Uryphl, OIpeAensTb UX
B3aMMHOE pacriojio’keHue, n300pakaTb TreoMeTpuueckrde QUrypbl, BBITIOTHSITE
yepTe)Xu MO YCJIOBUIO 33jauv. V3MepsiThb JIMHEWHble W YIJIOBble BeJUUYWHBI.
Peliath 3aZilau Ha BbIYMC/IEHUE JJIMH OTPE3KOB U BEJIMYUH YTJ/IOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIVIOBBIX BEJIMUMH IIPE]METOB B
peasibHOM >KU3HHW, pa3MepOB TPUPOAHBIX 00BEKTOB. Pa3mmuaTh pa3Mephbl 3THUX
00BEKTOB 10 TIOPSIAKY BeJIMUUHBI.

CTpouTb uepTeXXu K reOMeTPUUYeCKUM 3a/iauaM.

[Tonb30BaThCsi TIPU3HAKAMM paBEHCTBA TPEYTrOJbHUKOB, WCMOJIb30BaTh
TIPU3HAKW ¥ CBOMCTBA PaBHOOEIpEHHBIX TPEYT0/IbHUKOB TIPU PellleHrH 3a/iau.

[TpoBOgUTE JOrMYecKre pacCyXKAeHUs C MUCMO0Jb30BaHUEM TeOMeTpPUUeCKUX
TEOpeM.

[Tonb30BaThCsi TIPU3HAKAMMU paBEHCTBA TMPSIMOYTOJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  Me[lMaHbl, TIPOBEAEHHOM K  THUIIOTEHYy3e  MPSMOYTrOJbHOTO
TPeyroJibHUKa, B PellieHHH TeOMeTPUYEeCKHX 3a/jay.

OmnpezensTh MapauiebHOCTD MPSIMBIX C TIOMOII[BIO YTJIOB, KOTOPbIe 00pa3yeT
c HUMU cekyujas. OmnpeznensTe NapaiiebHOCTb NPSIMBbIX C MOMOILLBIO PaBEHCTBA
PacCTOSTHAW OT TOYeK OJHOU MPSMOU 10 TOYEK JPYroM MPSIMOM.

Periath 3a/jauu Ha KjieTuaTou Oymare.

[TpoBOAWUTL BBIUYMC/IEHHST M HAXOAWTb UYHCIOBble W OyKBeHHBbIE 3HAUEHMS
yIJIOB B TreOMeTPpUYeCKMX 3ajayax C UCH0JIb30BaHWEM CYMMBbI  YIJIOB
TPEYTObHUKOB YW MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, 00pa30BaHHBLIX IIpH
repecevueHry [AByX TMapajie/ibHbIX TMpPsIMbIX CeKylled. PelnaTh npakThUueckue
3a/lauM Ha HaXOXK/leHHe YIJIOB.

BriafeTb MOHATHEM TeOMETPUUECKOTO MeCTa TOYeK. YMeThb OIpeJessiTh
OUCCeKTpPUCY yTJia U CepeJuHHbBIN TIePIIeHJUKYIspP K OTPe3Ky KaK reoMeTpruuecKue
MecTa TOYekK.

®opMy/IMpOBaTh OrpejeneHusi OKPY)KHOCTA W Kpyra, XOp/Jbl M AuameTpa
OKPY>KHOCTH, T0JIb30BaThCSl UX CBOMCTBAMU. Y MeTb MIPUMEHSATh 3TU CBOUCTBA MPU
peleHuy 3aau.

BnazieTb MOHATHEM OINKMCAHHOM OKOJIO TPeyrojbHUKAa OKPY>XHOCTH, YMETb
Haxo/uThb eé 1eHTp. [Tonb30BaThCA (paKTaMU O TOM, UTO OHMCCEKTPHCHI YTJIOB
TPEYroJibHUKA MepeceKarTcss B OJHOU TOYKe, MU O TOM, UTO CepeJUHHbIe
TeprieHIUKYJISpbl K CTOPOHaM TPeYrOJIbHHKA TTepeceKaroTCs B OAHOU TOUKe.

BnazieTh TOHSTHEM KacaTe/bHOM K OKPY>XHOCTH, MO/Ib30BaThbCs TEOPEMOU O
TieprieH/IMKYJ/ISIPHOCTU KacaTe/IbHOW U paZiuyca, MPOBeAEHHOT0 K TOUKe KaCaHUs.



[Tosib30BaThCSl MPOCTEUIIMMU TeOMeTPUUEeCKMMU HepaBeHCTBaMM, TTOHUMATh
VX MPaKTUUeCKU CMBICJI.

[TpoBOUTL OCHOBHBIE TeOMeTPUUeCKHe MOCTPOEHUS C TIOMOIIBIO LIUPKY/IS U
JTUHEWKM.

K koHily oOyueHns B 8 k/acce oOyuarol[uiicsi TIOMYUUT CJIeAYIOL[re
ripeIMeTHbIE Pe3yJbTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETHLIPEXYTONBHUKOB, UX 3JIEMEHTHI,
T10J/Ib30BaThCsl UX CBOMCTBAMU TIPU pellleHuH reoMeTpUUecKrX 3aziau.

[TpuMeHsITh CBOMCTBA TOUYKW TepeceueHysi Me[laH TpeyrojbHUKa (1LjeHTpa
Macc) B pellieHuH 3a/iay.

BiazieTh TIOHSITHEM CpejiHel TMHUHM TPeyro/ibHWKa W Tparielydd, MPUMeHSTh
VX CBOWCTBa TMpHU pellleHWd TeoMeTpUUecKux 3afiau. Ilosib30oBaThCsi TeopeMoit
dasieca ¥ TeOpeMoi O TIPOTOPLIMOHATBHBIX OTPe3Kax, MPUMEHSITh UX [I/Isl PellieHus
MpaKTUYECKUX 3a/adu.

[TpuMeHSITh TIPYU3HAKY TOZI00HST TPEYTObHUKOB B PellleHUH reOMeTpUUeCKuX
3ajau.

[Tosib3oBaThesi Teopemol [ludaropa psi pellleHUs] TeOMeTPUUECKUX W
NpakTHYecKux 3azad. CTpPOUTb MaTeMaTHYyecKyl0 Mojelb B TPaKTUYECKUX
3a/layax, CaMOCTOSITe/IbHO /leJlaTh UYePTEK U HaXOJUTh COOTBETCTBYIOIIIUE [I/TUHBI.

BnazieTh TOHATUSMUM CHHYCA, KOCHHyCa W TaHTeHca OCTpPOro yria
TIPSIMOYT0JILHOTO Tpeyro/ibHUKA. [10/1b30BaThbCsl 3TUMU MOHSATUSIMU [IJIs1 PellieHUst
MpaKTUYECKUX 3a/adu.

Bbrunc/iaTh (pa3nuuHbIME CIiocobaMu) TUIOIa/ib TPeyrojibHUKa W TUIOIIaAn
MHOTOYTOJIBHBIX ~ (uryp  (To/ib3ysiCh, TI7le HEeoOXOAWMO, Ka/IbKYJISTOPOM).
[TpuMeHsITh TI0/lyYeHHble YMeHUSs B TIPAKTUYECKUX 3ajjayax.

BrazieTb MOHATUSIMM BITMCAHHOTO M LIEHTPAJbHOTO Yrja, WCI0/b30BaTh
TeOpeMbl O BITMCAHHBIX yTjaX, YI/aX MeXAy Xop/aMu (CeKyIIUMM) U yIJie MeXay
KacaTe/IbHOM M XOp/Iol TIpU pellieHuH reoMeTpUUecKrX 3aziau.

BriazieTh TMOHSITHEM OINKWCAHHOTO YeTbIPEXYTO/bHUKA, NMPUMEHSTh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3aau.

[TpuMeHSITh TI0/lydeHHbIe 3HAHUSI Ha TPaKTHKe — CTPOMTb MareMaThuyecKue
MO/Ie/iv /IS 3a/lau peasibHOM >KU3HU U TPOBO/IUTH COOTBETCTBYIOII[ME BbIUMCIEHUS
C TpUMeHeHWeM ToJo0usi ¥ TpUroHOMeTpuu (TONB3ysCh, TAe HeoOX0AUMO,
Ka/IbKY/ISITOPOM).

K koHIly o0OyueHuss B 9 Kijaacce oOydYarOIMICS TIONYYUT CJIeAYHOIIHe
ripe/iIMeTHbIe Pe3y/bTaThl:

3HaTb TpUrOHOMeTpruuyeckre GYHKIMWA OCTPbIX VYIVIOB, HAaXOAUTh C UX
TIOMOLLIbI0  pa3/iduHble 3/IEMEHThI MPSIMOYTOJBHOTO TPEYroJibHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAuTh (C MOMOILIbIO KaJIbKY/ISITOPa) AJIMHbI
Y YTJIbI /17151 HeTaOIMUHBIX 3HAaUeHUH.

[Tosb3oBaThCs (hOpMyJsiaMy MPUBEIEHHS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJECTBOM [I/Il HaXOXX[EHHs COOTHOLIEHUW MeXAYy TPUTOHOMEeTPUUeCKUMU
BeJIMUMHAMM.

Hcrnosib30BaTh TeOpeMbl CUHYCOB M KOCUHYCOB /IJIsi HAXOXK/J€HUsI Pa3/IUUHbIX
3JIEMEHTOB TPEYroJbHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSTh HX TIpU
pellleHr reOMeTpUYeCKUX 3ajau.

Bnasets TOHATUsAMU  TipeoOpa3oBaHUs — TOA00OMS,  COOTBETCTBEHHBIX
3/IeMeHTOB MoZA00HBIX ¢uryp. [1osb30BaThCs CBOMCTBaMU MOA00MS TTPOM3BOIBHBIX
buryp, yMmeTb BBIYMC/SATH [JIMHBI W HaxOJuUTh YI/bl y TMOA0OHBIX GUTYP.
[IpuMeHsTH CBOMCTBAa MO/00MSI B TIPAaKTUUYECKUX 3aflauyaX. YMeTb IIPUBOJUTH
TIPUMephI TTOI00HBIX (PUTYD B OKPY>KatOIIleM MHpe.

[Tosib30BaThCSl TEOpEMaMU O TIPOU3BeJEHUM OTPE3KOB XOP/, O MPOU3BeleHUH
OTpe3KOB CEeKYIIMX, O KBaJpaTe KacaTeJbHOU.

[Tosnb30BaTbCSl BEKTOpaMH, MOHUMAaTb WX TeOMeTPUYeCKUd U (PU3NYeCKUu
CMBICJI, TIDUMEHSITb WX B pelleHWHd TeoMeTpUUYeCcKUX W (PU3NUYecKUx 3ajad.
[TpumeHsITh CKaJISIpHOe MPOU3Be/leHre BEKTOPOB /I HAXOXK/IeHUs [I/TUH U YTJIOB.

[Tosb30BaTbCS METOAOM KOOpPAMHAT HA IJIOCKOCTH, TPUMEHSTH €ro B
pellleH’ reOMeTPUUeCKUX Y TIPaKTUYEeCKUX 3a/ay.

BnazieTh MOHATHUSMU TPaBUIBLHOTO MHOTOYTOJIbHUKA, AJIMHBI OKPYXKHOCTH,
JJIMHBI IyTU OKPY>KHOCTH W pajuaHHOW Mephbl YI/a, YMeTb BBIYUC/ATH TUIOLIA/b
Kpyra U ero yacteil. [IpuMeHsTh O/TyuyeHHbIe YMEHUS B MPAKTUYEeCKUX 3aZjavax.

HaxoguTe ocu (W1 LeHTPbl) CUMMETPUU (DUTYp, TPUMEHSTh [BUKEHUS
TJIOCKOCTH B MPOCTEUILNX Caydasix.

[TpumeHsITh TOJ/lydeHHble 3HAHUSI Ha TMpaKTUKEe — CTPOMTb MareMaThyecKue
MOZe/Iv [/151 33/1auU peasbHOW >KU3HU Y MPOBOJUTH COOTBETCTBYIOLME BbIYMCIEHUS
C TIpUMeHeHWeM TIo/00Msi U TPUTOHOMETPUYeCKUX (QYHKUUN (IM0Jb3ysCh, T[e
He00X0UMO, KabKyJIATOPOM).



TEMATNYECKOE INTAHNPOBAHUE

7 KJIIACC
N HaumenoBanu | KosmmuecTBo uacoB J/IeKTPOHHbIE
| epa3genoBu (uudpoBsbie)
o/ Bcer KonTposbHel | IIpakTHYecku
TemM oOpa3oBare/IbHBIE
I 0 e padoTsI e padoTsI
NMPOrpaMMblI pecypcsl
[Tpocreimme
reoMeTpUuecKu
e GUrypsl ¥ ux bubmmoreka IIOK
1 CBOMCTBaA. 14 https://m.edsoo.ru/7f415e
V3mepenHue 2e
reoMeTpUUYecKu
X BeJIMUMH
bubmioTeka 1IOK
2 TpeyrossHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
DSAMALE. CYMMA bubnumoreka LIOK
3 P & 14 1 https://m.edsoo.ru/7f415e
yIJIOB e
TpeyrojabHUKa o
OKpYy’>XHOCTb U
KDL bubmmoreka LIOK
4 pyr- 14 1 https://m.edsoo.ru/7f415e
I'eomeTpuueck 76
He TIOCTPOEeHUS T
[ToBTOpEHUe, bubmmoreka ITOK
5 0600111eHMe 4 1 https://m.edsoo.ru/7f415e
3HaHUMU 2e
OBLIEE
KOJIMYECTBO
68 4 0
YACOB I10

I[MTPOI'PAMME




8 KV/IACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
No HaumenoBanue
(uudpossbie)
o/ pa3fie/ioB U TeM Bcer | KoHTpo/bH IIpakTHUeck
o0pa3oBare/ibHbIE
n nporpamMmMsbI 0 ble padoThI ue padoThI
pecypchbl
YeThIpEXYTOMbHU Bnbmiorexa [OK
1 12 1 https://m.edsoo.ru/7f417
KU
el8
Teopema dasneca
Y Teopema 0
N bubmiorteka LJOK
2 poriopn 15 1 https://m.edsoo.ru/7f417
bIX OTpe3Kax,
el8
1o/j00HbIe
TPeyrobHUKN
[Tnowane.
Haxoxnenue
rouaein bubnuoreka LIOK
3 TPeyroJbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJTbHBIX el8
¢uryp. Ilnowaau
no[00HBIX GUryp
Teopema
Mudaropa u bubnuoreka LIOK
4 10 1 https://m.edsoo.ru/7f417
Hayasna
el8
TPUTOHOMETPUU
Yrbl B
OKDY>KHOCTH.
BniicaHHsble u
OMKCaHHbIe bubnuoreka LIOK
5) YeTBIPeXYTrO/IbHUK 13 1 https://m.edsoo.ru/7f417
u. KacaTenbHble K el8
OKDPY>KHOCTH.
Kacanue
OKPY’KHOCTEeM
[ToBTOpEHME, bubmioreka LJOK
6 0600111eHIe 4 1 https://m.edsoo.ru/7f417
3HaHUU el8
OBLIEE
KOJIMYECTBO
68 6 0
YACOB I10
[MPOI'PAMME




9 KV/IACC

KosmmuecTBO YacoB J/IeKTPOHHbIE
No HaumenoBaunue
(mudposbie)
n/ pa3ae/ioB M TeM | Bcer | KoHTpO/bH IIpakTHyeck
o0pa3oBaTe/bHbIE
n nporpamMMsbI 0 ble padoThI ue padoThI
pecypcsl
Tpuronomerpus
. Teopemsl
bubmoreka IIOK
KOCHHYCOB U
1 16 1 https://m.edsoo.ru/7f41al
CUHYCOB. 2¢
Perienue o
TPeyTrobHUKOB
[Tpeobpa3oBanu
e rmozoowusl. bubmoreka LIOK
2 MeTtpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIIeHHUS B 2c
OKDPY>KHOCTH
bubmoreka IIOK
3 BekTtopsl 12 1 https://m.edsoo.ru/7f41al
2c
JekapToBbI bubmioreka LJOK
4 KOOpZHMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
TMJIOCKOCTU 2c
IIpaBunbHBIE
MHOTOYTOJIbHUK
u. [InuHa bubnuoreka IIOK
5 OKPY>KHOCTU U 8 https://m.edsoo.ru/7f41al
T/I011a/lb KpyTa. 2c
Brrurciienue
nouazen
bubmioreka LJOK
[BrxeHus
6 6 https://m.edsoo.ru/7f41al
TIJIOCKOCTU
2c
[ToBTOpEHME,
bubnmoreka LIOK
0600611eHue,
7 7 2 https://m.edsoo.ru/7f41al
cucTeMaTH3aLus ’e
3HaHUM =
OBILIEE
KOJIMYECTBO
68 6 0
YACOB IO
[MPOI'PAMME




YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCbBI 1 PECYPCbI CETH

NHTEPHET






