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IIOACHUTEJIBHASA 3AIIMCKA

l'eomMeTprss KaKk OAWH W3 OCHOBHBIX pa3/ie/ioB IIIKOJIbHOM MaTeMaTHKH,
MMEIOIUNA CBOeH 11ebi0 00eCIieunTh W3yueHHe CBOMCTB M pa3MepoB (UTyp, HX
OTHOIIIEHWY W B3aMMHOe pAaCIo/IOKeHWe, OIUpPaeTCs Ha  JIOTUYECKYlo,
Jl0Ka3aTe/IbHYI0 JHUHWI0. [IeHHOCTh M3yueHusi TeOMeTPUM Ha yPOBHE OCHOBHOTO
o0111ero obpa3oBaHus 3aK/TFOUAETCS B TOM, UTO OOYUarOIUICS YUUTCS TIPOBOIUTD
Jl0Ka3aTe/bHbIe PaCCY)K/IeHHsI, CTPOUTD JIOTHUeCKHe YMO3aK/F0UeHusl, 10Ka3biBaTh
VCTUHHbIE YTBEPXKEHUSI M CTPOUTb KOHTPIIPUMEPHLI K JIOXKHBIM, TPOBOJUTH
pPACcCYy)K/IeHHUsI ~ «OT  TIPOTHBHOTO», OT/IWYaTh CBOWCTBA OT  ITPU3HAKOB,
dbopMypoBaTh 0OpaTHBIE YTBEPXKAEHHSI.

BTopoii 1enbl0 M3yueHHsT TeOMeTpUH SIB/SIETCSl HMCI0J/Ib30BaHHe e€ Kak
WHCTPYMeHTa TMpH pellleHHHd KaK MaTeMaTUueCKUX, TaK W TMpaKTUUYecKuX 3ajad,
BCTPEUAlOIUXCsd B peanbHOW >Ku3HW. OOyUaromuiicss [JOo/DKeH HayuHUThCS
OTIpe/ie/TUTh TeOMeTPUUeCKyI0 (HUTypy, OMHCaTh CJ0OBaMU JaHHBIM UepTEX WU
PUCYHOK, HAUTH TJIOIa/ib 3eMeTbHOT0 y4YacTKa, paCCUATaTh HeOOXOAUMYIO JJIUHY
OTMITOBOJIOKOHHOTO Kabeyiss wid TpeOyeMble pa3Mephbl rapaxa [AJis aBTOMOOWIIS.
OTOMYy COOTBETCTBYET BTOpasi, BBIUMC/IUTEbHAS JTMHUS B U3YyUEeHWUH TeOMETPHH.
[Tpu pelieHry 3a7au MPAKTHUUECKOTO XapaKTepa OOYyYaroIUiiCs YUWUTCS CTPOUTH
MaTeMaTUueCKde MOJIe/Td peanbHBIX >KU3HEHHbIX CUTYyalui, TPOBOJUTH
BBIUKC/IEHUS] U OLIeHUBATh aJleKBaTHOCTD TMOJIyUeHHOTO pe3y/bTara.

KpaiitHe Ba)kKHO ITOAUEPKHBATh CBA3M TEOMETPUH C JPYTUMH YyueOHbIMH
Tipe]MeTaMH, MOTUBUPOBATh UCITO/Ib30BATh OTIpeZie/ieHUs] TeOMeTpUUecKuX (Uryp
W TIOHSATHH, [eMOHCTPUPOBATh TIpMMeHEeHHe TOTy4YeHHbIX yMeHWM B (u3mke H
TeXHWKe. OTU CBs3W Haubosmee spKO BUAHBI B TeMax «BekTophbi»,
«TpuUroHoMeTpUyecKre COOTHOIIIEHUs», «MeTos KoopauHat» U «Teopema
[Tudaropa».

YyebHbIi Kypc «['eoMeTpHsi» BK/IIOUAET CJeAyIOl[e OCHOBHBIE pa3/esbl
cogepxanusi: «['eomeTpruueckue GUrypel W WX CBOWCTBa», «l/3MepeHUe
reOMeTpUUECKUX  BeWUWH», «JleKapTOBbI ~KOOPAWHATHI HA  TUIOCKOCTW»,
«BekTopbl», «/IBW>KeHHs IIJI0CKOCTH», «[Ipeobpa3oBaHus TOA00MS».

Ha u3yuenune yueGHOro Kypca «I'eometpusi» otBoauTcsi 204 yaca: B 7 Kacce
— 68 uvacoB (2 uyaca B HeJient0), B 8 Knacce — 68 yacoB (2 yaca B Heje/n0), B 9
Kyacce — 68 uacoB (2 uaca B HeleJio).



COJEPXAHUE OBYUYEHUSA
7 KIIACC

HauanbHble noHaTys reometpuu. Touka, npsMasi, OTpe3oK, Jyd. YToJ1. Buabl
yrioB. BeprukanbHble U CMeXHble VIybl. buccekrpuca yria. JlomaHas,
MHOT'OyT0JIbHUK. 1apasiiensHoCTh U TeprieHAUKY/ISPHOCTD TPSMBIX.

CumMmeTpuuHble Qurypel. OCHOBHbIE CBOMCTBA OCEBOM CUMMETDUH.
[Ipy¥Mepbl CUMMeTPUU B OKPY’KaroLl[eM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LMPKYJS U JIMHEWKU. TpeyroJibHUK.
BricoTa, MmeiviaHa, GricceKTpuca, UX CBOMCTBA.

PaBHOOeJpeHHBI U  paBHOCTODOHHHN  TpeyroibHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM PABHOOEJPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPEYrOJIbHUKOB.

CBoUCTBa U NIPU3HAKHY NapasljieNbHbIX NpsMbiXx. CyMMa yTji0B TPeyroJIbHUKA.
BHe1Hue yriibl TpeyrosbHUKA.

[IpsiMmoyrosibHbIM  TpeyronbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJBHOTO
TPEYTrO/bHMKA,  TPOBEJEHHOM K  rumnoreHy3e. [Ipu3Haku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpIMOYTOJIbHBIM TPEYTOJIbHUK C YI/10M B 30°.

HepaBeHnctBa B reomerpuy: HepaBeHCTBO TpeYroJIbHUKA, HEPaBeHCTBO O
[JIiHe JIOMaHOMW, TeopeMa O OoJsibllieM yrJie ¥ OOoJbliiell CTOpOHEe TpeyrosbHUKA.
[TeprieH YKy /ISIp U HAK/IOHHAS.

['eomeTprueckoe MecTO TOYeK. buccektpuca yria W CepeUHHbIN
TeprieHAUKY/IIp K OTpe3Ky Kak reoMeTpuyeckue Mecra ToYek.

OKpy>XKHOCTb M KpyI, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrioyioyKeHre OKPY>KHOCTH Y mpsamou. KacaTenbHast U ceKyiasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHasg B Yroj. DBrvcaHHags W onMcaHHas OKPY>XHOCTHU
TpeyroJibHUKa.

8 KV/IACC

YeTbIpéXyrospHUKU. [lapaniesorpaMm, ero MpyU3HakM U CBOMCTBA. YacTHbIe
CJlydad TlapasuiesiorpaMMOB (TIPSIMOYTOJIHUK, poMO, KBafpaT), MX TIPU3HAKH U
cBoiicTBa. Tparmerusi, paBHOOOKass Tparieijusi, €€ CBOWCTBA U TIPU3HAKHU.
[TpsimoyrosbHast TpareLys.

Metop, yaBoenuss Meauanbl. IleHTpanbHas cummeTpus. Teopema @Pareca u
TeopeMa O TIPOTOPLIMOHA/IBHBIX OTPe3Kax.

CpefiHvie TMHUY TPEYTOMbHUKA U Tparelyu. LIeHTp Macc TpeyroJibHUKa.

[Tomobue TpeyronbHUKOB, KO3dduieHT mogobmus. IIpu3Haku mogo0us
TPeyToMbHUKOB. [IpMeHeHMe 1T0100Ms TP pellieHnH TTPaKTHUYeCKHUX 3a/au.



CBolicTBa Tmiollajel reoMeTpuueckux ¢uryp. PopMmysbl s TUIOLIAAU
TpeyrosibHUKa, MapajsiesorpamMma, pomba u Tpameuyu. OTHOLeHWe TIolazei
1o00HBIX (Uryp.

Bbruriciienre miiomlazeil TpeyroJibHUKOB U MHOTOYTOIbBHUKOB Ha KjeTyaTou
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa mpu peleHUH
MpaKTUUeCKUX 3aZiau.

CHHyC, KOCHMHYC, TaHr€HC OCTPOro yrja IpSMOYTOJIbHOTO TpeyrosbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJECTBO. TpuUroHomeTpuueckue GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble U LIeHTpaJ/ibHbIe YIJIbI, YTOJ MeXAy KacaTelbHOW W XOpAOH.
Yrael  MexXay —XopjamMuM M CeKyllMMW. BrmcaHHble M ONMCaHHBIE
YeThIDEXYTOJIbHUKU. B3auMHOe pacrosiokeHde [BYX OKpy>kHOcTel. Kacanue
oKpy>xHocTel. OO111e KacaTebHbie K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrimoB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOe TOXKAeCTBO. POPMYJibl IPUBEIEHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHMHYCOB W TeopemMa CUHYCOB.
Pelienne mpakTUuUeCcKHMX 3afad C MCIOJb30BAHUEM TeOpPEMbI KOCHHYCOB M
TeopemMbl CUHYCOB.

[Tpeobpa3zoBanue nopobust. [Tog061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJEeHUU OTPE3KOB XOpZ, TeopeMbl O IIPpOU3Be/leHUU
OTPEe3KOB CEeKYIIMX, TeOpeMa O KBaJlpaTe KacaTe/lbHOWU.

Bektop, mnvHa  (MOAy/nb) — BeKTOpa, COHArpaB/eHHble  BEKTOPHI,
TIPOTHMBOIOJIOKHO ~ HarlpaB/ieHHble  BEKTOPbI,  KOJUIMHEAaPHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyyd Haj, BeKTopaMu. PasjiokeHue BeKTopa Mo ABYM
HEKOJIJTMHeapHbIM BekTopaM. KoopanHaTel BekTopa. CKansipHOe TIpOu3BeeHue
BEKTOPOB, IPUMEHEeHHe /11 HaXOXXAeHUs JJIUH U YTJI0B.

IekapToBbl KOOpAWHATHI Ha TJIOCKOCTU. YPaBHEHUs MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATAaX, MepeceueHre OKPY>KHOCTeW M MpsiMbIX. MeToJ, KOOpAUHAT U ero
TIpUMEHEeHHUe.

[IpaBusibHBIE MHOTOYTOJIbHUKW. [lMHa  OKpyXXHOCTH. ['pasycHas u
paZiyaHHasi Mepa yrJia, BbIUMC/EHWe IJIUH Oy OKpy>kKHOcTeH. Ilnoians Kpyra,
CeKTopa, CerMeHra.

[IBY)KeHUs1 TUIOCKOCTA U BHYTDeHHHE CHUMMeTpuu (uryp (3/ieMeHTapHbIe
nipefictaBsieHus). [lapasnnensHbli epeHoc. [ToBopoT.



IVNITAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINHHOCTHDBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«["'eomMeTpusi» XapaKTepU3yHTCS:

1) naTpuoTHUYeCcKoe BOCIIMTAaHUE:

MPOSIBJIEGHWEM MHTepeca K TIPOLVIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  [JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOM ILIKOJbl, K MCIIO/Ib30BAHUIO 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUK/IaZiHBIX cdhepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHeM O MaTeMaTH4YeCKUX OCHOBax (yHKLUHMOHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o0IimecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/I€HUIO 3THUeCKUX TpobsieM, CBSI3aHHBIX
C TIPAaKTUYECKMM TPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) Tpy/i0BOe BoCcIMTaHUe:

YCTaHOBKOM HAa aKTMBHOE YydyacTHe B peLIeHUWM TMPAaKTUYeCKUX 3ajau
MaTeMaTh4YeCKOM HarnpaB/JeHHOCTH, OCO3HAaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHWM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TPaeKTOpUX 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CMOCOOHOCTRI0 K = SMOLIMOHAJBHOMY M 3CTETHUUECKOMY  BOCIIPUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHHH, YMEHHWIO0 BUJEThH
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOI'0 NMO3HAHMA:

OpUeHTal[eldd B [IesiTe/lbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKd Kak cdepbl ueoBeuecKou
JesiITeNTlbHOCTH, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IM3ALWH,
OB/IafiIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOM KaK Cpe/ICTBOM
MO3HaHUSI MWpA, OBJIAJEHWEM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATE/IbCKON
nesiTeNTlbHOCTY;



6) ¢usnueckoe BocnuTaHue, GopMHpoOBaHHe KY/IbTYPbl 3/J0POBbSI H
IMOLMOHA/ILHOTO 0/1arono/Tyunsi:

TrOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCcKue 3HaHUsi B HHTepecax CBOEro
3[0pOBbsl, BeJleHUs  3[0poBoro obpa3a JKU3HM (3[0pOBOe  IHTaHUE,
cbamaHCUpOBaHHBIA pEXXUM 3aHATUM W OTAbIXa, peryJsipHas (u3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIIpaBa Ha OIIMOKY U TaKOT'O >Ke TIpaBa JIPyroro uejoBeKa;

7) 3K0/I0ru4YecKoe BOCIIUTaHuUe:

OpHeHTallvell Ha MpUMeHeHre MaTeMaTHUUeCKUX 3HaHWH /IS pellleHus 3a/ay
B 00/71aCTU COXPAHHOCTU OKpY)Katollled cpe/ibl, TIJIAHUPOBAHUS TIOCTYIIKOB U
OLIeHKH WX BO3MOJKHBIX TIOC/E/ICTBUM [/ OKpy»Katolljell cpejibl, OCO3HaHHEM
r7106a71bHOT0 XapakKTepa 3K0J0rHUYeCcKUX TIpo0/ieM U MyTel X pelleHus;

8) ajganTamusa K U3MEHAIIMMCS YCJIOBHAM COLHA/IbHOM U MPHPOJHOU
cpeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YC/OBUSIX HeOIpe/ie/IeHHOCTH, TOBBIIIIEHUIO
YPOBHSI CBOeli KOMIIETEHTHOCTH uepe3 MPAKTUUYeCKy0 /IesITe/IbHOCTb, B TOM UHUCIIe
yMeHWe YUWThCS y APYTUX Jitofel, rnpuobpeTaTb B COBMECTHOM [1eSiTeIbHOCTH
HOBbI€ 3HaHUs1, HABBIKK U KOMITeTEHLIUU W3 OIbITa APYTHX;

HeoOXOAUMOCTEI0 B (POPMHpPOBAaHWM HOBBIX 3HaHWW, B TOM UHCJIE
cdhopMyIpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh [Je(ULUTHI COOCTBEHHBIX 3HAHUW W
KOMIIeTEHTHOCTeM, TIJIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHO  CHUTYallUl0, BOCIPUHUMATH
CTPeCCOBYIO CHTYyallul0 KaK BBI30B, TPeOymOImUii KOHTpPMEp, KOPpPeKTUPOBATh
TIpPUHUMaeMble pellleHus] U JeWCTBUs, (POPMYIMpOBaTh U OLIEHWBAaThb PUCKUA U
rocsieiCTBYsSL, GOPMUPOBAThH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUe0OHbIe eHCTBUS

Bba3oBblesiornuecKneeiCTBUA:

e BBIIB/ISITh Y XapaKTepPU30BaTh CYIIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSITHM, OTHOLIEHHUM MEXIy TOHATHSAMH, (OPMYJIMPOBAThH
orpefie/ieHUsi  TOHATUM,  yCTaHaB/AMBaThb  CYIIECTBEHHBbIM  MPHU3HAK
Knaccu(UKal[ii, OCHOBaHHUSI [jis 0000IeHUs] M CpaBHEHUSs, KPUTepUU
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIDUHWMATh, (QOPMYJUPOBaTL U  MpeoOpa3oBbIBaTL  CYXKAEHUS:
yTBepAuTe/ibHble U OTpHllaTe/ibHble, eJWHWYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBISIB/IATE ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSIX W YTBEP)KAEHUSIX,
TIpe/ijlaraTh KPUTEPHUH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTeH 1 TIPOTUBOPEUMIA;
7leflaTh BBIBOJIbI C WCIIONh30BaHWEM 3aKOHOB JIOTUKH, [JeAYKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/TIFOUeHHH, YMO3aK/IFOUeHH 110 aHa/IOTHH;

pa3buparh [j0Ka3aTelbCTBA MaTeMaTHUeCKUX YTBep)KAeHUH (TpsMble W OT
MIPOTHUBHOT0), TIPOBOJWTL CAMOCTOSITEJTbHO HEC/IOKHBIE J[0Ka3aTebCTBa
MaTeMaTUueCKWx (aKToB, BBICTpAaWBaTh apryMeHTalldi0, IIPUBOJUTH
TpUMepbI U KOHTPIpHUMePhI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIAEHUS;
BbIOMpaTh criocob pemieHuss y4yeOHOM 3a/laud (CpaBHMBAThb HECKOBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubosiee TOAXOAIIMM C  yUETOM
CaMOCTOSITE/TEHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3zoBblencc/iejoBaTe/IbCKHeIeHCTBUA:

MCIT0/Tb30BaTh BOMPOCHI KaK MCC/e[0BaTebCKUI MHCTPYMEHT T03HaHMS,
(dbopMyIMpoBaTh BOIPOCH], (DUKCHUPYIOIIKE TPOTHBOpPeUHe, Ipobiemy,
CAaMOCTOSITEJIbHO ~ YCTaHAB/IMBaTh HCKOMOE U JlaHHOe, (OpPMHUPOBATh
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MMO3ULIUI0, MHEHHE;

MPOBO/IUTh T0 CAMOCTOSTEILHO COCTAaB/IEHHOMY TUIAHYy HECT0XKHbBIN
3KCIIEPUMEHT, He0OJIbIIIoe UCC/Ie/IOBAaHME TI0 YCTaHOB/IEHHIO 0COOeHHOCTeH
MaTeMaTUUeCKOTo 00beKTa, 3aBUCMMOCTel 00beKTOB MeXKAy CO00i;
CaMOCTOATE/ILHO (hOpMY/TMpOBaTh 000OIIEHHST W BBIBOABI M0 pe3y/bTaTaM
MPOBEJIEHHOT0 HAO/IIO/IEHUs], WCC/IeIOBAHUS, OI|eHHWBaTh JJOCTOBEPHOCTH
TIO/JTyYeHHBIX Pe3y/IbTaTOB, BbIBOJOB U 0000IIeHMI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIPOI[ECCa, a TaKKe BBIJBUTATh
TIPe/ITIOIOXKEHUST O €T0 Pa3BUTHH B HOBBIX YC/IOBHSIX.

Pa6ota ¢ nuadopmariueii:

BBISB/ISITH HEJJOCTaTOUHOCTb U HW30BITOYHOCTh WHGOpPMAI[UH, [[aHHBIX,
He0OXOIMMBIX /IS PeIlIeHys 3aaul;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATH3UPOBATb U HHTEPIIPETUPOBAThH
HWHGOPMAI[UIO PA3/TIMUHBIX BUZOB U (hOPM ITpe/[CTaB/IeHMSI;

BbIOMpaTh GopMy TIpe[CTaBieHUs WHPOPMAMM W WLIIOCTPUPOBATh
pelraeMble 3a7jaui  CXeMaMH, JAuarpaMMaMM, WHOM Tpaduko U uX
KOMOMHAITUSIMU;

OLIEHMBAThb HaEKHOCTb HMHMOPMALIMKA T10 KPUTEPHSM, IPeJI0KeHHBIM
yunTeseM Wir chopMyTUPOBAaHHBIM CaMOCTOSITETBHO.

KoMMyHUKaTHBHbIEYHUBEPCAa/IbHbIeyYeOHbIeJeCTBHA:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>X/IeHHsI B COOTBETCTBUM C YCJIOBUSIMU
U 1ieJIsIMU 0011IeHus1, SICHO, TOUHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3peHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS T0 XOAY pelleHuUs
3aJjaui, KOMMEeHTUPOBATh MOTyYeHHbIH pe3y/bTar;

B X0/le 00CY>X/]eHUsI 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, peliaeMou 3afiaud, BhICKAa3bIBaTh W€, HalleJleHHbIe Ha TIOWCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsIMU APYTUX
YUaCTHUKOB JAuajora, oOHapy>KMBaThb pa3/vuue U CXOJCTBO TO3WLUH, B
KOpPPeKTHOU (popMe (pOpMy/TMPOBATh pa3HOT/IacHsi, CBOU BO3pakeHHs;
Npe/ICTaB/SATh ~ pe3y/abTaThl  peIleHds  3a/iauw, 9KCTIePUMEHTA,
MCCJIeJOBaHUsI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh hopMaT BLICTYIIIEHUS
C y4éTOM 3a/iau TIpe3eHTaly U 0COOeHHOCTel ayAIuTOpHY;

TOHUMATh W MCTI0/Ib30BaTh MMPEMMYIIIeCTBAa KOMaHAHON U UHAWBU/Y A/TbHOM
paboThI TIpU pellieHHH YuebHbIX MaTeMaTUUeCKUX 3afiauy;

MIPUHUMATh 1]e/lb COBMECTHOU [IesiTe/IbHOCTH, TIJIAHUPOBaTh OPTaHU3aLiUio
COBMeCTHOM paboTbl, pacripefensTh BUAbl pabOT, [A0OroBapuBaThCS,
o0cyX1aTh TpoLiecC U pe3ysbTaT paboThl, 0600I[aTh MHEHUST HECKOTbKUX
JII0fIeH;

y4acTBOBaTh B TPYyNmoBBIX ¢dopMax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIOJHATb CBOIO YaCTh pabOThI
W KOODAWHWPOBATh CBOU [I€HCTBUSI C J[APYTMMH WiIeHaMH KOMaH/IbI,
OlLleHMBaTh KaueCTBO CBOETr0 BKJaJa B OOIIMI TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

PEFyJIHTI/IBHbIe YHUB€pPCA/IbHbIE y‘-IEﬁHble AEﬁCTBl’IH

CamoopraHusanus:

CaMOCTOSITeJTIbHO COCTaBJ/IATh II/IaH, aJrOPUTM peLleHrsl 3aZaud (WId ero
4yacTh), BbIOMpATh CrOCOO pellleHusi C YUETOM HMEOILIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXXHOCTeM, apryMeHTHpOBaTb U KOPPEeKTHPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIMUHTE/IJIEKT:

B/Ia/leTh Criocobamu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoljecca M pe3yJ/ibTaTa
pelleHus: MaTeMaTU4eCKOU 3a/jauu;

npeJiBUJeTh TPYAHOCTU, KOTOpPbIe MOTYT BO3HUKHYTh MU PeLleHUH 3aaui,
BHOCHTh KOPPEKTUBBI B JIeSITeJTbHOCThL Ha OCHOBE HOBBIX OOCTOSITE/bCTB,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJ/bTaTa [esATe/TbHOCTU MOCTaBAEHHOU LieJid U
yCJIOBUSIM, OOBSICHATh TPUUMHBI JOCTMDKEHUSI WIM HEJOCTIDKEeHUS IIesTH,
HaXO/[IUTh OIINOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

ITPEJIMETHBIE PE3YJ/IbTATDBI



K koHily oOyueHus B 7 K/acce OOyYarOlUICS TIOJNYUUT CreyHoLue
ripeiIMeTHbIe pPe3y/IbTaThl:

Pacrio3HaBaTh U3yueHHble TreoMeTpuUUeckre (QUrypbl, OrpeensTh WX
B3alMHOE pacriojio’keHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITIOIHSITh
yepTe)Xyd MO0 YCJIOBUIO 3a/laud. V3mepsiTh JIMHeWHble W YI7IOBble BeMUUHBI.
PeriaTh 3a/1auu Ha BbIUKC/IEHUE /IJTUH OTPe3KOB U Be/TMUUH YIJIOB.

Henatb rpyOyl0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BeJWUYMH TIPeJMETOB B
peasibHOM >KU3HM, pa3MepOB TPUPOAHBIX 00BEKTOB. Pa3nuuaTh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BEJTMUMHBI.

CTpouTh uepTeXXu K reoMeTpUUeCcKrUM 3a/iauam.

[Tosb30BaThCsl TMpPHU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
MIPU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[TpoBOIUTE NOTMUYECKHe PAaCCYKJeHUsI C MCIOJb30BaHUEM TeoMeTpPUUeCKuX
TeopeM.

[Tosib30BaThCsl TpH3HAKAMM DPABEHCTBA TIPSMOYTOJIbHBIX TPEYTOJ/IbHHUKOB,
CBOWCTBOM  MeJuaHbl, TIPOBEJEHHOW K TUIMOTeHy3e TPSIMOYTOJIbHOTO
TPeyroJibHUKa, B pellleHUH TeOMeTpUUeCcKrX 3ajadu.

OmnpepensTh MapasuiebHOCTD MPSIMbIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 00pa3yeT
C HUMU ceKyuiasi. OnpezensaTh Napaiie/lbHOCTb TIPSIMBIX C TIOMOLLbIO PaBeHCTBA
pPacCTOSTHUN OT TOUeK O/IHOW MPSIMOU /10 TOUeK APYrou mpsiMoii.

Periath 3a/1auM Ha K/leT4aTou Oymare.

[TpoBOAUTL BBLIUMCIEHUS W HaXOAWTh UMC/IOBble U OyKBeHHble 3HAueHUS
yIJIOB B TeOMeTPpUYeCcKHMX 3aZilauax C MWCIO/Mb30BaHWEM CYMMBI — VTJIOB
TPEeyrOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB VIJIOB, 0Opa30BaHHBLIX TIpU
repeceueHUy JBYX Tapasiie/ibHbIX TIPSMBIX CeKylleil. PelllaTh MpakTUuecKue
3a/jauy Ha HaXOXX/|eHUe YIJIOB.

BrageTe MNOHATWEM TeOMeTPUYECKOTO MeCTa TOYeK. YMeThb OrpefesisiTh
OucceKTpUCY yTIJia U CepeJuHHbIN TepreHJuKYy/IsIp K 0Tpe3Ky Kak reoMeTpuueckKue
MecTa TOUeK.

dopMyUpoBaTh OMpejie/ieHUs OKPY)KHOCTHM M Kpyra, XOp/bl U AuameTpa
OKDY’>KHOCTH, T0JIb30BaThCsl KX CBOMCTBaMU. Y MeTh NIPUMEHSITh 3TH CBOMCTBA MPU
pellieHrH 3a/au.

BiajieTh MOHSTHEM OIMCAHHOW OKOJIO TPeyrojibHUKA OKDPY>KHOCTH, YMETh
HaXoAWTb eé 1ieHTp. [lonb3oBaThcs (pakKTaMH O TOM, UTO OHCCEKTPHUCHI YT/IOB
TPeyro/bHUKa TepeceKaroTcsi B OJHOM TOUYKe, W O TOM, 4YTO CepeAuHHbIe
TneprieHUKY/IsIpbl K CTOPOHAM TPeyroJ/ibHUKa MepeceKaroTcsi B OJJHOW TOUKe.

BiiajieTh TOHSTHEM KacaTe/IbHON K OKPYKHOCTHU, MO/Ib30BaThCsl TEOPEMOM O
NepreHAUKYJ/ISIPHOCTH KacaTelbHOU U painyca, TIPOBeIEHHOI0 K TOUKe KaCaHUs.



[Tonb30BaTHCSA MPOCTEUIIMMU TeOMeTPUUeCKUMY HepaBeHCTBAMH, MTOHUMATh
VX MPaKTUUeCKU CMBIC/I.

[TpoBO/IUTH OCHOBHbIE TeOMeTpPUUeCcKHe MOCTPOEeHUSs C TIOMOIIBIO IIUPKY/IS U
JIMHEUKWU.

K koHily obyueHuss B 8 Kjacce oOydaromuiics TONYUUT CreyroIue
rpeIMeTHbIE pPe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIe BU/IbI UeTLIDEXYTONBHUKOB, HWX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBAMU TPU pellieHuM reOMeTpUUecKrx 3aziau.

[IpuMeHsITb CBOMCTBAa TOUKU TlepeceueHUss MeJMaH TpeyrojbHUKa (LjeHTpa
Macc) B pellleHUM 3a/ay.

BriageTh moHsiTHeM cpefHel TUHWUW TPeyroJibHUKA U Tparieliiy, MPUMEeHSITh
WX CBOWCTBa TpHU pellleHWd TeoMeTpuueckux 3afau. [losib30BaThCsi Teopemoit
dasieca ¥ TeOpeMOU O TIPOTOPLIMOHAIBHBIX OTPe3KaX, MPUMEHSITh UX /ISl PellleHus
MPaKTUYECKUX 3a/ay.

[TprMeHSTb MPHU3HAKK MOJ00HST TPEYTOJBHUKOB B PEIIeHUH FeOMeTPUUeCKUX
3ajau.

[Tonb3oBaThcsi Teopemol [ludaropa a1 pellleHUs] TeOMETPUUECKUX U
MpakTUYeCcKUX 3afad. CTpPOUTh MaTeMaTHYeCcKyl0 MOJelnb B NPAKTUYECKUX
3a/lauaxX, CaMOCTOSITe/IbHO Jle/laTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE /I/TUHBI.

Brajgeth TOHSATUSIMHM CUHYCa, KOCUHYCa U TaHTeHca OCTpPOro yria
TIPSIMOYTOJIbHOTO Tpeyro/ibHUKA. [10/1b30BaThCsl 3TUMU MOHATUSIMU [IJIs1 PeLleHUst
MPaKTUYECKUX 3a/ady.

Bbrumcste (pa3MduHbBIMA CITOCO0aMH) TUIOIIA/[b TPEYTOJbHHUKA U TUIOIIA !
MHOTOYTOJIBHBIX ~ (uryp (TMosib3ysicb, T7le HeoOXOAMMO, Ka/IbKy/ISTOPOM).
[IpuMeHsITh NoTyYyeHHbIe YMeHUsI B MPaKTUUeCKUX 3a/lauax.

Bragete MOHATUSIMM BIHMCAHHOTO W L|€HTPA/JbHOIO yTJja, MCIOJb30BaTh
TeOpeMbl O BIIMCAHHBIX YI/aX, YI/IaX MeXy XopJaMu (CeKYIUMU) U yTJie MeXIy
KacaTeJIbHOM U XOP/I0l TIPU pellieHur reoMeTpUUecKrX 3azau.

BriageTe MOHSATHEM OINMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSTh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3aau.

[TpuMeHsITh TIO/lyYeHHbIe 3HAaHWSI Ha TMPaKTUKe — CTPOUTb MaTeMaThuecKue
MO/Iie/iv [71s 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYHOII[ME BHIUMC/IEHUS
C TpyUMeHeHWeM TMoJo0usi W TpUroHOMeTpuHr (TONb3ysCh, TAe HeoOXOAUMO,
KaJ/IbKY/ISITOPOM).

K koHily oOyueHuss B 9 Kijacce OOyYarOIIUNCA TIONyUUT CreLyOIIue
TipeiIMeTHbIe pPe3y/IbTaThl:

3HaTb TpPUrOHOMeTpHUYecKhe (YHKLMKA OCTPbIX VYIVIOB, HAaXOAUTh C HUX
MOMOLL[bI0  pa3/IduHble 3/IeEMEHThI TPSIMOYTOJIBHOTO TPEYroJbHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAUTh (C MOMOILIBIO KaJIbKYJ/ISITOPa) AJIMHbI
Y YIJIbI 17151 HeTaOIMUHBIX 3HaUeHUH.

[Tonws30BaThCsA (popMyslaMU NIPUBEJEHUS] U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXXJ@€CTBOM [I/I1 HAaxOXX[EeHUsl COOTHOLUEHWHA MeXJy TPUTOHOMEeTPpUYeCKUMHU
BeJIMUYMHAMMU.

Vcrionb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB [JISl HAXOXK/E€HHUSI Pa3/TUUHbIX
3JIEMEHTOB TPEYro/JbHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSATh HX TIpU
pellleHrH reOMeTpUYeCKUX 3ajau.

Bragerb moHATUSMM  TIpeoOpa3oBaHUs — TOA0OMS,  COOTBETCTBEHHBIX
3/1eMeHTOB MoA06HbIX Guryp. [1o/ib30BaThCsl CBOMCTBAMU MOZA00MS TIPOM3BOIBHBIX
buryp, yMeTb BBIUMC/IATH [JWHBI W HAaXOJUTh YI/bl Y TIOA0OHBIX GUTYP.
[TpuMeHSTb CBOMCTBa 000U B TMPAKTAUYECKUX 3aflauaX. YMeTh IIPUBOJUTH
TIpUMephbI TT0I00HBIX (UTYP B OKPY>KaloIlleM MUDE.

[Tonb30BaThCSA TEOpEMaMu O MPOU3BEIEHUH OTPE3KOB XOPJ, O MPOU3BeeHUU
OTpe3KOB CEeKYIIUX, O KBaJparTe KacaTeJbHOU.

[Tonb30BaThC BEKTOpPAMU, MOHMMAaTh WX TeOMEeTPUYeCKUd U (PU3NUeCKUid
CMBIC/I, TIDUMEHSITb WX B pelIeHWU TeoMeTpUYeCKUX U (PU3Myeckux 3ajad.
[IpuMeHsTh CKa/sipHOE MPOM3BeleHre BEKTOPOB /151 HAXOXJAEeHUS IJTUH U YTJIOB.

[Tonb30BaTbCA METOAOM KOOpPJWHAT Ha TIVIOCKOCTH, TNPHMEHATh €ro B
pellleHnH reOMeTPUUeCKUX Y NIPaKTUYeCKUX 3a/au.

BriajeTh MOHATUSAMM TPaBUJILHOTO MHOTOYTOJIbHUKA, [IJTUHBI OKPY>KHOCTH,
JJIUHBI IyTU OKPY>KHOCTH W paJjuaHHOW Mepbl YI/a, YMeTb BBIYUC/ATH TUIOLIA/b
Kpyra u ero yactei. [I[pyuMeHsSITb TTO/TyueHHble YMeHHUS B TTPaKTUUECKUX 3a/lauax.

HaxomuTe ocu (MM 1[@HTPbl) CUMMETPUU (UTYp, TIPUMEHSITh [IBUXKEHUS
TJIOCKOCTHU B MPOCTEUILNX CTyYasiX.

[IpuMeHsATh TIO/lyYyeHHbIe 3HAHUSI Ha MPaKTUKe — CTPOUTb MaTeMaThuecKue
MOJleNiv [/1s1 3a/lau peasibHOW JKU3HU M NTPOBOJUTh COOTBETCTBYIOLME BHIUYMCIIEHHUS
C TpUMeHeHWeM TI0I00UsT U TPUTOHOMETPUUeCKUX (yHKIMN (TI0B3ysCh, T7e
He00X0UMO, KaTbKy/ISTOPOM).



TEMATUYECKOE IVNTAHUPOBAHUE

7 KIIACC
No KosnuecrBoyacos JJIEKTPOHHBIe
HaumMenoBaHuepasgei0B u
n/ TpakTHueckuepabor | (uudposbie)
TeMIIPpOrpaMMbI Bcero | KoHTpPo/bHBIEPAOOTHI
n bl oOpa3oBaTe/bHbIEPeCypPChI
[TpocTeiiiiiie reoMeTpUUYeCKUE
1 (urypbl ¥ UX CBOMCTBa 14 Bubmmorexa TIOK
yp ' https://m.edsoo.ru/7f415e2e
V3MepeHnereoMeTpruyeCcKUXBeTnUnH
bubmoTeka LIOK
2 TpeyromHukir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble NIpsiMble, CYMMa 14 1 bubnmoreka IIOK
yI7I0B TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XKHOCTb U KpYT. 14 1 bubmoTeka LIOK
['eomeTpuyeckue MOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubmoreka LIOK
I1 4 1
> OBTOpenue, 060bijeHmesHanNii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[MTPOIT'PAMME




8 KJ/IACC

Ko/muecrBouacos JJIeKTPOHHbIe
No HaumeHnoBaHuepasjeioB U
ITpakTHUeckuepadoT (wupporrie)
n/m TEMIIPOrpaMMbI Bcero KOHTPO/IbHLIEPAtoThI
bl o0pa3oBaTe/bHbIEPeCypChl
1 YUeTbIpEXYTOTbHUKHA 12 1 Bubmmorexa TIOK
pexy https://m.edsoo.ru/7f417e18
Teopema Pasneca v Teopema 0 Bu6 LOK
nbnmoreka
2 MPOTOPLIMOHAIBHBIX OTPe3Kax, 15 1 hitps://m.edsoo.r/7f417e18
11006HbIe TPEeYrOJLHUKH T '
[Tnowans. Haxoxpaenuve
3 T/ioiaziel TpeyroabHUKOB U 14 1 bubnmoreka IIOK
MHOT'OYTOJIbHBIX (PUTYP. https://m.edsoo.ru/7f417e18
[Tnomaauogo6HBIXUTYp
4 Teopema ITudaropa u Hauana 10 1 bubmoreka LIOK
TPUTOHOMeTPUH https://m.edsoo.ru/7f417e18
YT/ibl B OKPY>KHOCTH.
BnucanHble U onvcaHHbIe Eub LOK
nbmoTeka
. 1 1
> ETHIDEXYTOIIDHIRH 3 https://m.edsoo.ru/7f417e18
KacaresibHble K OKPY>XKHOCTH.
Kacanue okpy>xHOCTEM
6 [ToBTOpEHUe, 0600IIeHHE3HAHU 4 1 Etl;fsj_l/lz?:é{sao?g}; (417018
OBHUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME




9 KJ/TIACC

N KoimnuecrBouacon JJIeKTPOHHbIE
B HaumeHoBaHuepasjenioB 1 (uudpossbie)
o/ KoHTpoibHBIEpaboT IIpakTHyeckuepador
TeMIPOrpaMMbI Bcero o0pa3oBaTe/IbHbIEPECYPC
1 bl bI b
TpuroHomeTpusi. TeopeMsbl
P P P bubmoreka LIOK
1 KOCHHYCOB U CUHYCOB. 16 1
https://m.edsoo.ru/7f41al12c
PeluieHneTpeyroisHUKOB
ITpeoOpa3oBaHue moj00usl.
peobp A bubmoTeka LIOK
2 MeTpHuecKkre COOTHOIIEHYS B 10 1
https://m.edsoo.ru/7f41a12c
OKDY>KHOCTH
3 BekTopt! 12 1 bubmioreka LIOK
https://m.edsoo.ru/7f41al12c
4 JeKapTOBLIKOOPJMHATHIHATIZIOCKOCT 9 1 bubnuoreka LIOK
u https://m.edsoo.ru/7f41a12c
[TpaBU/IbHBIE MHOTOYTOJIbHUKH.
5 [MHa OKPY>KHOCTU U TUIOLab 8 bubmmorexa [JOK
Py . 'EL https://m.edsoo.ru/7f41al2c
Kpyra. Beluncnenuvernnoniasien
bubmioreka LIOK
6 HABIDKEHHATIOCKOCTH 6 https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHMe, 00001IeHIe, 7 5 bubmoreka IIOK
CHCTeMaTH3al[isI3HaHU I https://m.edsoo.ru/7f41al12c
OBHUIEE KOJIMYECTBO YACOB I10 68 6 0
[MTPOT'PAMME
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