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ITIOSACHUTEJ/IbHASA 3AITMCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pa3/ie/ioB IIKOJbHOM MaTeMaTHUKH,
VMMEIOIUM CBOel 1ie/ibio 06ecreunTh M3ydeHWe CBOMCTB W pa3MepoB (UTyp, UX
OTHOLIEHWM U B3aUMHOe pacloJioKeHWe, ONupaeTcs Ha JIOTUUeCKYHo,
Jl0Ka3are/bHYI0 JIMHUIO. LleHHOCTh U3yueHHsi reOMeTPUM Ha YPOBHE OCHOBHOTO
ob1ero obpa3oBaHUs 3aK/IFOYAETCSl B TOM, UTO OOYYAIOIIUICS YUUTCS TIPOBOUTh
Jl0Ka3aTe/bHbIe PacCy»X/eHHsl, CTDOUTD JIOTUUeCKHe YMO3aK/IHOUeHUs], J0Ka3bIBaTh
VICTUHHBIE YTBEpP)KJEHUs] M CTPOUTb KOHTPOPUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCyX/leHusi «OT TIPOTMBHOTO», OT/IAYaThb CBOWCTBAa OT  TIPU3HAKOB,
dopmynrpoBaTb 0OpaTHbIE YTBEPKIEHUSI.

BTopoil Lenbl0 M3yueHUsi TeOMEeTpUH SIB/SIETCS HWCI0/Ib30BaHHWE €€ Kak
VHCTPYMeHTa MpPU pellleHWH KaK MaTeMaTH4eCKUX, TaK U MpaKTUYeCKux 3ajad,
BCTpeuaroluxcss B peanbHOW >ku3HU. OOyuaromuiicss Jo/DKeH HayuuThCs
orpe/ie/IuTh reoMeTpUuecKyro ¢GUrypy, omucaTb CJAOBaMH JAaHHBIM UepTEX WU
PUCYHOK, HAalTH I/IOMIa/[b 3eMe/IbHOTO Y4YacTKa, paCCUMTaTh He0OXO0AUMYIO AJTUHY
OTITOBOJIOKOHHOTO Kabensi wind TpeOyemble pa3mepbl Trapa)ka [jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BLIUUC/IWTENbHASI JIMHUSI B U3YYEHUH TeOMEeTPUM.
[Ipu pellieHuU 3aiau MPAKTUUECKOTO XapakTepa O0yYaroIUiiCs YUWUTCS CTPOMUTH
MaTemMaTUueCKhe MOJeMu peajbHbIX JKU3HEHHbIX CUTyaluii, TPOBOJUTH
BBIUMCJIEHUS U OL|eHUBATh a/|eKBaTHOCTD MMOTyUE€HHOT0 pe3y/ibTara.

KpaiiHe Ba)XHO TMOAUEPKUBATH CBS3UM TE€OMETPUH C JPYTMMM YyueOHbIMU
rpeMeTaMHi, MOTUBUPOBAaTh UCIO/b30BaTh OMNpe/e/ieHrsl TeOMeTpUuYecKux (puryp
Y TIOHSITUM, [1eMOHCTPUPOBAThb TMpUMEHEeHHe TO/yYeHHbIX YMeHWM B (u3uKe U
TeXHWKe. OTU CBs3W Haubosee SspKO BUAHBI B TeMax «BeKTophbi»,
«TpuroHomerpruueckue COOTHOLIeHUs», «MeTtog KoopauHat» U «Teopema
[Tucdaropa».

YuebHbi Kypc «I'eoMeTpusi» BK/IOUAeT CJIeAyIOIe OCHOBHBIE pa3fiesibl
comepxanusi: «['eomeTpuueckve GUrypbl U UX CBOWCTBa», «V3mMepeHue
reoMeTpUUYeCKUX Be/JUUWH», «J/leKapTOBbI KOOPAMHATBI HA  TIJIOCKOCTW»,
«BekTopbl», «/IBIW>KeHHs TIJIOCKOCTH», «[Ipeobpa3oBaHMs TOZ00HS».

Ha usyuenue yue6Horo Kypca «['eometpusi» otBogutcs 204 vaca: B 7 Kjacce
— 68 yacoB (2 uvaca B Hefent0), B 8 Kiacce — 68 yacoB (2 yaca B Hejen0), B 9
Kacce — 68 uacoB (2 uaca B HeJie/o).



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 BBISIBJISITh M XapaKTepU30BaTh CyLeCTBeHHble MPH3HAKM MaTeMaTH4eCKUX
O00bEKTOB, TIOHSITUI, OTHOLLIEHWM MeXAy TOHATUSIMH, (OPMYIUPOBAThH
orpefie/ieHUs]  TMOHSATHM,  yCTaHaB/IWBaTb  CYLECTBEHHbIM  MPU3HAK
KJaccu(UKalLMi, OCHOBaHHUsl [/s1 0000llleHusi U CpaBHeHWsl, KPUTepPUU
MIPOBOAMMOTIO aHa/IM3a;

e BOCIpUHUMATh, GOpPMyIMpOBaTb W  TpeoOpa3oBbIBaTh  CYXK/EHUS:
yTBepAuTe/NbHbIe U OTpULiaTe/bHble, eJWHUYHbIe, YacTHble U 0O0lue,
YCJ/IOBHBIE;



BBISIB/IATH ~ MaTeMaTMUeCKHe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U  H
npoThBOpeunss B (akTaxX, [aHHBIX, HAOJIOZEHUAX W YTBEPXKIEHUSIX,
Tipe/ijlaraTh KPUTEPHH /ISl BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTHBOPEUHI;
Jle/laTh BBIBO/IbI C WCIIO/h30BaHWEM 3aKOHOB JIOTWKH, [JeAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/TIOUeHUH, YMO3aK/TFOUeHHH 10 aHa/IOTHH;

pa3buparh [OKa3aTeqbCTBA MaTeMaTHUeCKHUX YTBEP)KIAeHUW (TpsiMble U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSTE/IbHO HEC/IOXKHBIE [JOKa3aTebCTBa
MaTeMaTHUueCKUx (aKTOB, BBICTpAaWBaTh apryMeHTalldi0, IIPUBOJUTH
TIPUMEPbI U KOHTPIPHUMEPbI, 000CHOBBIBATHL COOCTBEHHbBIE PACCY KIEHHS;
BbIOMpaTh criocob pereHuss yueOHOW 3afaud (CpaBHUBAaTh HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubo/iee TIOAXOMAIIMM C  yYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHER).

Ba3oBble HcciejoBaTe/IbCKHe IeiCTBHA:

WCTI0/Tb30BaTh BOTPOCHI KaK HCC/Ie0BaTebCKA WHCTPYMEHT T103HaHUS,
dbopMynvMpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeune, TpobsieMy,
CaMOCTOSITE/ILHO ~ yCTaHaB/IMBaTh HWCKOMOe U JlaHHOe, (hOPMUPOBATh
TUIOTe3y, aprTyMeHTUPOBaTh CBOIO MTO3ULIMI0, MHEHHE;

MPOBOIUTL TI0 CaMOCTOSITe/IbHO COCTAaB/IEHHOMY T[UJIaHY HeCJI0>KHBIM
9KCTMepUMeHT, HeOoJIbIlloe hCce/joBaHue 10 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTHUeCKOTo 00beKTa, 3aBUCUMOCTel 00BEKTOB MeXKIy COO0i;
camMoCToSTesTbHO (hOpMYyMpPOBaTh 00001[eHUST U BBIBO/IBI TI0 pe3y/ibTaTaM
NpoBeJiEHHOr0 HaO/IOZIeHNs], MCC/e[loBaHUs, OL|eHWBaTh JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE Da3BUTHE IIPOL[eCCa, a TakKKe BbIIBUTAThb
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uH(opmarueii:

BBISIB/ISITb HEJJOCTaTOUHOCTb U M3OBITOYHOCTh WHGOpMAL[UK, [aHHBIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauu;

BbIOMpaTh, aHalIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIPeTUPOBATh
MH(OpMaLMIO Pa3/IMUHBIX BUZOB U (DOPM Ipe/iCTaB/IeHNs;

BbIOMpaTh (GopMy TIpe[CTaBleHUs UHPOpPMALMM U WJUTIOCTPUPOBATh
pelliaeMble 3a37laud CXeMaMM, JuarpaMMaMH, HWHOU TIpaUKOu U HUX
KOMOMHAIUSIMU;

OLIeHMBaTb HaZlE)KHOCTb WH(OpPMALMU [0 KPUTEpUsM, Mpe/J/I0KeHHbIM
yuuTesieM Uiar COpPMYIUPOBaHHBIM CaMOCTOSITE/TBbHO.

KOMMyHI/IKaTI/IBHblE YHuBepCa/ibHbIE y‘-IEﬁHbIE AEﬁCTBl/lﬂZ

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>K/IeHUsI B COOTBETCTBUM C YCJIOBUSIMU
U 1[e/IsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3DeHUs



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

B X0/le 00Cy>X/leHUsI 3a/laBaTh BOTIPOCHI T10 CYII[eCTBY 00CYy»K/1aeMOi TeMbI,
npo0JieMbl, pelraeMou 3afiaud, BbICKa3bIBaTh M/IeW, HarleJleHHbIe Ha TIOMCK
pellleHus, COTIOCTaB/sATh CBOM CYXKAEHUS C CYXKAEHUsAMU [APYTHUX
yUaCTHUKOB JAuajiora, 0OHapy>KWBaThb pa3/vuke U CXOJCTBO TIO3WILUH, B
KOppeKTHOU (popme (hopMyJIMPOBaTh pa3HOT/IacHsi, CBOM BO3paKeHUs;
TIpe/ICTaB/ISATh pe3y/ibTaThl  pelleHds  3afiaud, 9KCTIepUMEHTa,
WCCIIeJOBaHUSI, TIPOEKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIL/IEHUS
C y4éTOM 3ajiau TIpe3eHTaluyd U 0COOeHHOCTel ayAuTOpHH;

TOHMMAThb M HCII0/Ib30BaTh MMPEUMYIIIECTBAa KOMaHAHON W WHAWBU/Y/TbHOU
paboThI TIpU pellleHHH YueOHbIX MaTeMaTHUeCKUX 3a7iauy;

NIPUHUMATh 1]e/lb COBMECTHOU [1esiTeTbHOCTH, TJIAHUPOBATh OPTaHU3aI|io
COBMECTHOM paboOThl, pacrpefensTh BUAbl pabOT, AOroBapuUBaThCS,
obcy>x/1aTh Tpo1jecC U pe3yabTaT paboThl, 000011[aTh MHEHUS] HEeCKOTbKUX
JIIOJ1eH;

y4acTBOBaTh B TPYMNNOBBIX ¢dopMax paboTel (00OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U IPYTHE), BBITIO/HATb CBOIO YacTb pabOThI
U KOODAWHHWPOBATh CBOU [IeHCTBUSI C [APYTMMH WiIeHaM{d KOMaH/pbl,
OlleHHMBaTh KAaueCTBO CBOEro BK/aJa B OOIMI MPOAYKT IO KPUTEPUSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/[€HCTBUS.

PEFYJIHTI/IBHI)IE YHHUBepPCA/IbHbIE y‘lEﬁHbIe }:[EﬁCTBPIH

CamoopraHusanus:

CaMOCTOSITEeJIbHO COCTaBJ/IATh I/1aH, alrOPUTM pelleHus 3ajaud (WK ero
4acTh), BbIOMpATh CrOCOO pellieHusi C yUYETOM HMERIIMXCS PecypcoB U
COOCTBEHHBIX BO3MO)KHOCTeM, apryMeHTHpOBaTb U KODpPEKTHPOBATb
BapUaHThI pelIeHUH C YYETOM HOBOM MH(OPMAaLUH.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBINA HHTE/L/IEKT:

B/Ia/IeTh CrIocobamMu caMOIIpOBepKU, CAMOKOHTPOJISI TIpoljecca U pe3yJ/ibTaTa
pellleHrs] MaTeMaTUUeCKOU 3aZauu;

Tpe/IBU/IeTb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/iaud,
BHOCHUTb KODPEKTHBBI B IeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHUBaTb COOTBETCTBUE pe3y/bTaTa [eATe/lbHOCTH MOCTaB/JIeHHOM LeJd U
YCJIOBUSIM, OOBSICHATb TPHUUMHBI JOCTVPKEHUS WM HeJOCTYDKEHHS IIeJTH,
HaXOZAWTb OIMMOKY, JaBaTh OLIEHKY TTPUOOPEeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATbBI



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 IVNTAHUPOBAHUE
7 KIIACC

KoimnuyecTrBo yacoB JJ/IeKTPOHHBbIE
HanMeHOBaHHe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NpoOrpamMmMsbI Bcero oOpa3oBaTe/IbHBIE
e paboTbI paboTsI
pecypcsl
1 HauasnbHble reomeTprueckue CBefeHus 14
2 TpeyrosbsHUKU 22 1
[TapasienbHble NIpsiMble, COOTHOLLIEHHE
3 MeJXly CTOPOHaMU U yIjiamMmu 14 1
TpeyrojbHUKa
4 ['eomeTprueckre mecta TOYEK. 14 1
CummeTpUuHble (GUTypEI
5 [TorTOpeHue, 060011jeHIe 3HAHUM 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 K/IACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/n KontponbHbie | [IpakTHuecKd
NMPOrpamMMbl Bcero oOpa3oBare/IbHBIE
padoThI e paboTbI
pecypchbl
1 YeTbIpEXYro/JbHUKU 14 1
2 ITnommaaes 17 1
3 [Tomobue TpeyronbHUKOB 14 1
4 OKpY>XHOCTb 13 1
6 [ToBTOpEHME, 0000IIEHHE 3HAHUI 10 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/nn KoHTpO/IbHBI IIpakTHyeckue
NporpamMMsbI Bcero o0pa3oBaTe/bHBIE
e paboTbI paboTbI pecypest
1 BekTopb! 16 1
2 Meto/ KOOpAUHAT 10 1
CooTHollIeHre MeXXy CTOPDOHaMU U
3 yrjiamu TpeyronasHuka. CkanspHoe 12 1
TIpOU3Be/ieHre BeKTOPOB
4 [nviHa OKpY>KHOCTH M IJIOLa/lb KpyTa 1
5 [Tpeo6Gpa3oBaHue MJI0CKOCTU. [IBIKeHHe
6 [Tpeo6pa3zoBanue nogobusi. [Togobue 5
duryp
. [ToBTOpEHMe, 00001TIEHNE, CUCTEMATH3ALUS 7 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




IIOYPOYHOE IVIAHUPOBAHUE

7 KITACC
Ko/mmuecTBo yacoB JJIEKTPOHHbIE
Jara
nudpoBbie
Ne n/m | Tema ypoka KourposbHble | ITpakTHueckue | H3y4YeHH
Bcero oOpa3oBare/ibHbIE
pPadoThI padoThI A
pecypchl
1 [Ipsimasi v oTpe3oK 1
) JIy4 u yron 1
3 CpaBHeHue OTpe3KOB U YIJIOB 1
4 N3mepeHue oTpe3KoB. 1
5 W3mepeHue yriios 1
6 M3mepeHue OTpe3KOB U YIJIOB 1
7 [TeprieHAUKYysIpHBIE TIPSIMBIE. 1
3 [TeprieHauKynsIpHBIE TIPSIMBIE. 1
9 CMe)kHble ¥ BepTHUKAJ/IbHbIE YIJIbI 1
10 Perienue 3agau. 1
11 Pentenne 3amau 1
12 TpeyronbHUK 1
13 [TepBbIl MpU3HaK paBeHCTBA 1




TPEeYyroJIbHUKOB

[TepBbIii IpU3HAK paBeHCTBa

14 TPeyroJIbHUKOB. PerieHue 3a/jaau
15 [TeprieHAMKYSIP K IPSIMOIA
MenvaHbl, OMCCEKTPUCCHI U BBICOTHI
16 TPEeYyroJIbHUKA.
CaoiicTBa paBHOOEIPEHHOTO
17 TPeyroJibHUKa
Bropoii npr3Hak paBeHCTBa
18 TPeyroJIbHUKOB
19 Perienne 3agau
20 TpeTuii npr3HaK paBeHCTBA TPeyrobHUKA
21 PerieHue 3agau
22 3azauu Ha TIOCTPOeHue
23 3amaun Ha moctpoeHue. OKPYKHOCTb
24 [TocTpoeHyre LUPKyJ/IeM U JIMHEUKOU.
o5 [TpuMepsI 3aiau Ha TIOCTPOEHKe
26 Perenue 3azau Ha mocTpoeHue
27 Pemtenne 3asau, MoAroToBKa K




KOHTPOJIbHOM paborTe.

KonTponbHast pabota Ne 1

28 "TpeyrosbHUKHA"
29 OrnpefeneHrie napasie/ibHbIX TIPAMbIX
30 [Ipu3HaKu napasiiesbHOCTU JBYX MPSMbIX
[TpakTHyeckue CriocoObl TTOCTPOEHHUST
31 rapaJiie/IbHbIX MPSIMBIX
Pemntenue 3amau
32
006 akcromax reoMeTpun. AKCHomMa
33 rapasijie/IbHbIX MPSIMBIX.
Teopembl 06 yriax, 00pa3oBaHHbLIX JBYMSsI
34 rapaJijie/lbHbIMU NPSIMBIMU U CEKYILeH.
YTI/1BI € COOTBETCTBEHHO Iapaslyie/lbHbIMU
35 WM TIePIIeHIUKYJ/IIPHBIMU CTOPOHAMM.
36 Pentenue 3amau
37 Perienue 3agau
CymMma yrJioB TpeyroJjibHUKa. Perenuve
38

3ajiau.

39

Teopema 0 CymMe YTJIOB TPeYTOJIbHUKA.




OcTpoyroJsibHble, IPIMOYTOJIBHBIE U
TYIOYT0JIbHbIE TPEYrOJbHUKH. PerieHne

40
3a/a4.
CooTHoLIeHUs MeXKJy CTOPOHaMH U
41 yIJlaMU TPeyroJIbHUKA
TeopeMa 0 COOTHOLLIEHUU MEXIY
42 CTOPOHAaMHU U yIJlaM{ TPeyroJIbHAKa
HepaBeHcTBO TpeyrosbHUKa. Perienue
43 3a/1au
44 Pentenue 3amau
45 [IpsiMoyTro/ibHBIE TPEYTOJIbHUKHY.
HekoTopele cBOMCTBA U NTPU3HAKU
46 MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[Tpr3HaKy paBeHCTBa MPSIMOYTOTbHBIX
47 TPeyroJIbHUKOB.
48 Paccrosinue oT TOUKM 10 pSAMOU
PaccrosiHre Mexxly napasienbHbIMU
49 TIPSIMBIMM.
[TocTpoeHuve TpeyrosbHUKa 10 TPeM
50 3/1eMeHTaM.
51 Perienue 3azmau, nogroToBka K




KOHTPOJIbHOM paborTe.

KonTponbHast paborta Ne 2 "
[IpsiMoyTro/bHBIE TPEYTOIbHUKHY.

52
ITocTpoeHuve TpeyroJyibHUKa."
l'eomerpuueckune Mecta Touek. CBoMCTBa
53 OUCCeKTPHUCHI yTia.
CBoiicTBa cepeIMHHOIO TepIeH/IuKY/Ispa
54 K OTPe3Ky.
OKpy>KHOCTb, CBOMCTBA JUaMeTPOB U
55 XOP/i OKPY’>KHOCTH.
B3anMHoe pacrioioykeHre OKpY>KHOCTH U
56 nipsiMoii. KacaTenibHast K OKPY>KHOCTH.
BrivcanHasi 1 onvcaHHasi OKPY>KHOCTb
57 TpeyroJibHUKa. PerieHue 3ajad.
@uUrypsl, CAMMeTPHUUHbIe OTHOCHUTE/IEHO
58 TIPSIMOM.
59 OceBasi CUMMeTpUS U ee CBOMCTBa.
Perienue 3a71a4, MOArOTOBKA K
60 KOHTPOJIbHOM paboTe.
61 KonTtponbHast pabora Ne 3

«I'eomMeTprUUeCKUE MeCTa TOYeK.




CuMMeTpuuHbIe (PUIYPbI»

62 HauvasbHble reoMeTprueckye CBeJeHus. 1

63 TpeyrossHUKH 1

64 ITapannenesHble NIpsMbIe 1
CooTHoOLLIeHUs] MeXly CTOPOHAMU U

65 yIJlaMU Tpeyro/ibHUKa 1
I'eomeTpuueckue Mecta TOUeK.

66 CumMmeTpUuHble GUTYPBHI. 1
67 Perienue 3agau. 1
IIpomexxyTouHas arrecranus. Mtorosas
68 KOHTpOJ/IbHast paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




8 K/IACC

KosimuecTBO uacoB JJ/IeKTPOHHBbIE
1:;11 Tema ypoka Bcero KontponHpie | - TIpakruyecky ﬂ:;‘-laEHI/IH :;II(};I;ZEZ:eJImee
padoThI e padoThI pecypent
1 MHOroyroasHUKu 1
2 BBINyK/IbIi MHOTOYTOJIBHAK 1
3 YeTbIpEXyTro/bHUK 1
4 [TapannenorpamMmm 1
5 ITpu3Haku napasienorpaMmma 1
6 Pemtenue 3anau 1
7 Tpanerus 1
8 Pemienue 3anau 1
9 IIpssMOyTO/IBHUK 1
10 Pemienue 3anau 1
11 Pom0 u KBagpar 1
12 LenTpanbHas cuMmeTpus 1
13 Peluenue 3aziay, oAroToBka K 1
KOHTPOJIbHOM paboTe
14 KonrposnbHas pabota Ne 1 1o Teme 1 1
«HeTbIpexyroJbHUKN»
15 [ToHaTue 1io1aA MHOTOYTOJIbHUKA 1
16 [Tnowaznes kBazpara 1
17 Pemtenne 3amau 1
18 [Tnomaze psAMOYro/IbHUKA 1




19 Permenue 3aau 1

20 [Tnomaae napaniesorpaMmma 1

21 Pemntenne 3amau 1

22 [Inomaze TpeyroabHUKa 1

23 Pemienue 3anau 1

24 [Inomaae Tpanenuu 1

25 Pemienue 3anau 1

26 Teopema ITudaropa 1

57 Teopema, obpaTHasi TeopeMe 1
[Mudaropa

28 ®opmyia ['epona 1

29 Pemienne 3amau 1

30 [ToaroToBKa K KOHTPOJIBHOM paboTe. 1
Perienue 3agau

31 KonrposnbHast pabota Ne 2 o Teme 1
«ITnowwags»

32 [IponoprioHanbHbIe OTPe3KU 1

13 OmnpefeneHue 1o0O6HbBIX 1
TPeyroJIbHUKOB

34 OTHoILIeHHe TIIOIIa/el MoJ00HBIX 1
TPeyrO/IbHUKOB

35 [TepBbIit TpU3HAK 1MOA00MS 1
TPeyrO/IbHUKOB

36 Bropotii npr3Hak 1o jo0ust 1
TPEeYyroJIbHUKOB

37 TpeTuii ipu3HaK rnojo6us 1




Tpeyro/JIbHUKOB

38 CpefiHsas nMuHYSA TpeyroJibHUKa 1

39 YeTnIpe 3aMeyare/ibHble TOUKU 1
TPeyro/JIbHUKA

40 ITporiopLiioHa/IbHBIE OTPE3KU B 1
NIPSIMOYTOJIbBHOM TpPeyTOJIbHUKE
MeTtopa nogobus B 3aziauax Ha

41 rioctpoeHue. [IpumeHeHue ro006us 1
TPeyro/IbHUKOB B U3MEePUTEe/IbHbIX
paboTax Ha MeCTHOCTH

42 CuHHyC, KOCUHYC, TaHT€HC OCTPOr0 1
yrJjia psIMOYTr'OJIbHOI'O TPeyro/jibHUKa

43 3HaueHUe CHUHYCa, KOCI/(I)HYC(E)l v 0 1
TaHreHca s yrzios 30°, 457 60

44 [ToaroToBKa K KOHTPOJIBHOM paboTe. 1

45 KontponbHast pabora Ne 3 o Teme « 1
[Tom06ue TpeyrosbHUKOB»

46 BsaumHoe pacrionoxeHue NpsiMon U 1
OKPY>KHOCTH

47 BsaumMHoe palcnonomeHHe JIBYX 1
OKPY>KHOCTeM

48 O6mmue KacaTEJ'ILHbIe IBYX 1
OKDY>KHOCTeMN

49 Permmenue 3amau 1

50 I'pagycHast Mepa OyTu OKPY>KHOCTU 1

51 TeopeMa 0 BIIMCAHHOM yIJIe 1

52 Pemtenne 3amau 1




Y1, 06pa3oBaHHbIE XOP/laMH,

53 1
KacaTe/lbHbIMHU U CEKYLLUMU
54 Perienue 3agau 1
55 BrnincanHasi OKpy’>KHOCTb 1
56 OrnucaHHast OKPY>KHOCTb 1
57 [ToaroToBKa K KOHTPO/ILHOM paboTe 1
cg KonTponbHast pabota Ne 4 110 Teme 1
«OKpYy>XKHOCTb»
59 [ToBTOpeHUe 1 0600IIeHHe 3HAHUH 1
60 [ToBTOpeHue 1 0000I1IeHIe 3HAHUH 1
61 IToBTOpeHMe 1 060011[eHIe 3HAHUM 1
62 [ToBTOpeHue 1 06001IeHIe 3HAHWH 1
63 [ToBTOpeHue 1 06001IeHNe 3HAHU 1
64 [ToBTOpEHUe 1 0600IIeHNe 3HAHUT 1
65 [ToBTOpeHue 1 0600IIeHIe 3HAHUH 1
66 IToBTOpeHHe 1 060011[eHIe 3HAHUH 1
67 IToBTOpeHMe U 060011[eHIe 3HAHUI 1
68 IIpomesxyTouHas aTTecTalus 1
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosimuecTBO uacoB JJ/IeKTPOHHBbIE
Ne ara udpoBbIe
n/n Tema ypoxa Bcero Kontponphpie | - TIpakruyeckue fll3y'-IEHI/IH 26[()1;[;03a1*enbnble
paboThI padoThI pecypen1
1 [TonaTtue BekTOpa 1
2 PaBeHCTBO BEKTOPOB 1
3 OTKnafpIBaHUe BEKTOpa OT JIaHHOU 1
TOYKHU
4 [IpakTuyeckue 3agaHus 1
5 CyMMa [iByX BEKTOPOB 1
6 3aKOHBI C/10’KeHUs BeKTOpoB. [IpaBuiio 1
rapasuiesiorpaMmma
Pemienue 3asau 1
CyMMa HeCKOJIbKMX BeKTOp 1
BrluvTaHue BeKTOPOB 1
10 Pemienne 3amau 1
11 YMHOKeHre BeKTOpa Ha UKCII0 1
12 [IpousBefeHure BeKTOpa Ha UKCIIO 1
13 IIpuMeHeHVe BeKTOPOB K pelleHUr0 1
3az1a4
14 Pewienue 3azau 1
15 [ToaroToBKa K KOHTPO/IBHOM paboTte 1
16 KonTponbHas pabota Ne 1 110 Teme 1 1
«BekTopbI»




PasnoxxeHue BekTopa 1o ABym

17 1
HEeKOJUTMHeapHbIM BeKTOpam

18 Koopaunatsl BekTOpa 1

19 Pemntenue 3amau 1

20 CBs13b MeXX/ly KOOpAMHAaTaM1 BeKTOpa 1
Y KOOp/IMHAaTaMU ero Hauvasa U KOHLa

21 [Tpocreiiiiive 3alauy B KOOPAUHATaX 1

22 YpaBHeHMe JTMHUU Ha MJI0OCKOCTH 1

23 YpaBHeHre OKpPY>KHOCTH 1

24 YpaBHeHue npsMon 1

25 [ToaroToBKa K KOHTPO/IBHOM paboTe 1

%6 KonTponbHast pabota Ne 2 110 Teme 1
«Metoz KoopguHaT»

27 CHHYC, KOCHMHYC, TaHI'€HC, KOTaHTeHC 1

)8 OCHOBHOE TPUTOHOMETpPUYeCKoe 1
TOX/IeCTBO

79 DopMyIbl AJ1 BBIUMCIEHUS] KOOPAWUHAT 1
TOYKHU

30 YroBoi KO3 GULMEHT MPSMO 1

31 TeopeMma 0 1I0LaI TPEYTOJIbHUKOB 1

32 Teopema CHHYCOB 1

33 Teopema KOCHHYCOB 1

34 PemieHnie TpeyroibHUKOB. 1
Vi3mepuTesibHbIe pabOTHI

35 Yron mexay Bektopamu. CKansipHOe 1

rpou3Be/ieHre BeKTOPOB.




CxkasnsipHOe Tpou3Be/ieHUe B

36
KOOpAUHAaTax

37 CBoliCTBa CKalIpHOTO MPOU3BeJeHUS
BEKTOPOB
KontponbHast pabora Ne 3 o Teme

38 «CoOTHOLLIeHHe MeKJy CTOPOHaMU U
yrjlaMy TpeyroJibHUka. CkasispHoe
TIpOU3Be/ieHre BeKTOPB»

39 [TpaBU/IbHBIM MHOTOYTOJIbHUK

40 OKpy’KHOCTB, OIHCaHHAasi OKOJIO
NIPaBUWILHOTO MHOTI'OYTOJIbHUKA

41 OKpy’KHOCTB, BITMCaHHAas B
NIPaBU/IbHBIN MHOIOYTOJIBHUK
®opMyJIbI /11 BIUMCIEHUS TI0LaU

4 /IO TIPaBUJIBHOTO
MHOI'OYTO/IbHUKA, €0 CTOPOHBI U
pajuyca BIMCaHHON OKPY>KHOCTU

43 [TocTpoeHye rpaBUIBHBIX
MHOI'OYTOJIbHUKOB

44 JnHa okpyxHOCTU. PasinanHas mepa
yriaa

45 ITnowane Kkpyra

46 I1noiase KpyroBoro cekropa
KontponbHast pabora Ne 4 o Teme

47 «[ImMHa OKpY>KHOCTH U II/I0LIa b
Kpyra»

48 OTobOpa>keHHe TJIOCKOCTH Ha cebst




49 IToHsTHE OBW>KEeHHS TJIOCKOCTH 1
50 Hanoxxenwst v gBukeHUst 1
51 [TapasnnenbHbIi IepeHOC 1
52 [ToBopoT 1
53 [TonsiTve cummeTpuu GUryp 1
c4 [TpakTHUeCcKue TIPUIOKEeHUS 1
CUMMeTpHi
ee [TpuMeHeHe ABWKEHUN K PelleHUr0 1
3a/a4
c6 [TpencraBneHue o OJAOOHBIX (DUTYpaX. 1
[Tog06HBIE MHOTOYTOJTBHUKH
57 Teopem o0 mepuMeTpax M MIOLAZSX 1
10J00HBIX MHOT'OYTOJIbHUKOB
58 I'omoretusi. CBOMCTBa TOMOTETHH. 1
59 [Topo6ue rMpou3BOJILHBIX GUTYD 1
60 [TpumeHenue mof006ust K 1
[l0Ka3aTe/lbCTBY TeOpemM
61 [TpumMeHeHre TIOAOOUS K pPelleHn o 1
3ajau
[ToBTOpeHMe, 060011eHNE,
62 CUCTeMaTH3aLs 3HaHUU 1
[ToBTOpEHME, 060OIIEHHE,
63 CUCTeMaTu3aLiusl 3HaHUM 1
[ToBTOpeHMe, 060011eHHe,
64 1

CUCTeMaTHU3allAd 3HaHUM




[ToBTOpeHMe, 060011eHNE,

65 CHCTeMaTH3alys 3HAHUH 1

66 [ToBTOpEHME, 0606LueH1:1e, 1
CUCTeMaTHU3aLysl 3HaHUH

67 VToroBast KOHTpO/IbHAs1 paboTa 1

68 [ToBTOpEHME, 0606LueH1:1e, 1
CUCTeMaTHU3aLUsl 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

MaremaTuka. ['eometpust: 7 - 9-e Kmacchl: 6a30Bblii YpOBeHb: yueOHUK; 14-e u3aHue, mepepaboTaHHOE,
7-9 knacc/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.B. u ip., AKI[MOHEpHOe 00IT|eCTBO
«M3patenbctBO «IIpocBelijeHre»

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

Matematuka. I'eomeTrpust: 7 - 9-e Kiacchl: 0a30BbIl YpOBeHb: yueOHUK; 14-e u3maHue, nepepaboTaHHOe,
7-9 knacc/ AranacsiH JI.C., Byty3oB B.®., Kagomiies C.B. u ap., AKIJMOHEPHOe 00II[eCTBO
«M3patensctBO «IIpocBereHre»

INPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

MHTEPHET

https://resh.edu.ru/subject/17/

https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2
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