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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWHA M B3aUMHOE pPACHOJIOKEHUE, OIUPAEeTCs Ha  JOTHYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIOYAETCS] B TOM, YTO OOYYAIOIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKICHHUsS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUECHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPKIEHUS W CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
(opMyIupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3a/aad,
BCTpEYAIOUIMXCSl B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPENENIUTh T€OMETPUUYECKYI0 (DUTypy, ONUCATH CIOBAMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JITHHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUMU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBAaTHOCTb ITOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
peAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHHUS] T€OMETPUUECKUX (PUTYp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHoWEeHUs», «Merox koopauHaty u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpasoBanus momo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIII0



COJEPXAHUE OBYYEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsimasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble H cMexHblEe yIubl. buccekrpuca yria. Jlomanas,
MHOTOYTOJbHUK. [lapaiiensHOCTh U IEPIEHANKYISIPHOCTD MPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IOMOIIBK) LHUPKYJIS U JIMHEWKH. TpEeyroyIbHHK.
Bricora, Menuana, OucceKTpuca, ux CBOMCTBA.

PaBHOOEApEeHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ MPU3HAKKU NapaJUIeIbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
BHeliHue yribl TpeyroiabHUKa.

[IpssmMoyrosibHBII  TpeyroinbHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEACHHOW K  rumnoreHys3e. lIpu3sHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOoJsbllel CTOPOHE TPEYroJIbHUKA.
[lepnenaAuKyIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacnoJIoKEHUE OKPYKHOCTH W INpsiMoM. KacaTenbHas U ceKymas K OKpY>KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero nmpu3Haku U CBOMCTBa. YacTHbIE
cllydau MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TPEeyrojabHUKOB. I[IpuMeHeHne mnoAoO0Ms TpHU PEIICEHWH NPAKTHUYECKUX 3ajad.
CpoiicTBa miom@aaei reomeTpuyeckux ¢Guryp. DopMynbl g IUIOMIAIU



TPEyrojbHHUKa, MapamieraorpaMma, pomba u Tpanenuu. OTHOILIEHUE IUIOIIAAeH
noA0OHBIX GUTYP.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
IPAKTUYECKUX 3a/au.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
Yrael  MeXIy ~XOoplaMH U CEeKyUIMMH. BrucaHHele M ONKCaHHbBIE
YeTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue
OKpy>kHOCTeH. OOI11I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeEMa CHHYCOB.
Pemenre mnpakTUYeCKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTEeIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BeKTopaMm. KoopaunaTel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUSA JJIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

IIpaBunbHbBIE MHOTOYTrOJbHUKU. JlnMHAa OKpyXHOCTH. I'pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpy»KHocreu. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
IIPE/ICTABIICHNUS ). [TapayutenbHbIN IIEPEHOC. IToBopoT.



IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA  TNPOI'PAMMBI
YYEBHOT'O KYPCA «(T'EOMETPHS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLIEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO 3THUECKUX MPOOIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM ISl YCTENMIHOM MpodeccruoHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlluEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelIoBeUeCKOn
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEIIbHOCTH;

6) ¢usuveckoe BocnuTranue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIAarONoJTyuns:

TOTOBHOCTBHIO MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B HHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCHUU, TPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeHl Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHI [JII OKPY’)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHus;

8) ajanranusa K U3MEHAIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEAECIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO E€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dhopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUS W JeWCTBUSA, (GOPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MATEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBATH
OTpeNeNeHUs]  TIOHATHH, YCTAaHABIWBATh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  TMPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npotuBopeursi B (akTax, MTAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPCUHH;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e paszbupaTh TOKA3aTEIBCTBA MATEMATHUYECCKUX YTBEPKICHUU (TMPSMBIE U OT
POTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BbIOMpaTh crnoco0 pemieHUs y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUMAHTOB peLIEHUs, BbIOMpaTh Hauboyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLUIUE IPOTUBOPEUHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apIYMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH MO CaMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECIIOXKHBIN
JKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTHYECKOT0 OOBEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (POPMYJIUPOBaTh 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOIIOACHMS, HMCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTUE IPOLECCA, a TaKKE BBIIBUIaTh
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMH, JAHHBIX,
HEOOXOIMMBIX JJIS PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
UH(GOPMAILMIO Pa3IMUHBIX BUAOB U (POPM IPEICTaBICHMUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HHPOPMALMKM W HWUIOCTPUPOBATH
pemiaemMple 3aJayd  CXE€MaMH, [uMarpaMmaMu, HWHOM TrpapuKod Hu UX
KOMOHMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMM [0 KPUTEPHUSM, MNPEAJIOKEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKIECHHS B COOTBETCTBUU C YCIOBUSMU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M NMHCBMEHHBIX TEKCTAX, JABaTh MOSICHEHUS IO XOJYy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIE€HHsI 3a71aBaTh BOIPOCHI MO CYIIECTBY O00CYK/IaeMOU TEMBI,
npoOeMbl, perraeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMaJiora, OOHApY>KHMBAaTh pa3lMyue M CXOJCTBO IMO3ULIMUH, B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3YJNbTAaThl  PELICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIeI0BAHUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BBICTYILJICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlud U OCOOCHHOCTEN ayAUTOpUU;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIUBUIyaIbHON
paboThI IIPU PELICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1a4;

IIPUHUMATh L€Jb COBMECTHOM AESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOW pabOThI, pacmupenensiTh BUIbI PabOT, JOTOBAPUBATHCA,



00CYX/IaTh MPOIECC U Pe3yibTaT pabOThI, 0000IATh MHEHUS HECKOJIBKUX
JIIOJIEH;

e YyYacTBOBaTh B TIpynmoBbiX ¢opmax paboTel (0OCykAeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YaCcTh PaOOTHI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OILICHWBAaTh KAauyeCTBO CBOETO BKJIaJga B OOMIMI TPOAYKT MO KPHUTEPHSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 3adauyd (WU €ro
4acTh), BBIOMpATh CIOCOO peuIeHHs] ¢ Y4€TOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BapHaHThI PELICHUH ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIAJAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U pe3yIbTaTa
peLIeHNs MaTEMAaTUYECKOH 3a/1a4H;

e MPEABUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PEILICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIENU U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCs TMOJIYYUT CIICAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Pacro3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMpEeneNsiaTh HX
B3aMMHOE PACIOJIOKECHUE, H300pakaTh TE€OMETpUUYECKHe (UTYpBI, BBITOITHATH
YePTEeXKU TIO YCIOBUIO 3amaud. M3MepsTh JTWHEHWHBIC W YIJIOBBIC BEIMYHHEI.
PemaTe 3a1aun Ha BBIYMCIICHUE JUTHH OTPE3KOB M BEJIMYHH YTJIOB.

Jllenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJMYMH TPEAMETOB B
peaNbHOM >KM3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
O0OBEKTOB IO TOPSIKY BETUIHHBI.

CTpoHTh YepPTSIKH K TCOMETPUICCKUM 33]1adaM.

[Tomp30oBaThCS TpHU3HAKAMH PABEHCTBA TPEYTOJBLHUKOB, HCIOJB30BaTh
MIPU3HAKHU M CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHHUKOB P PEIICHUN 3a]1a4.

[IpoBomUTE JOTHYECKHE PACCYKIEHHUS C MCIOJIb30BAHUEM T'€OMETPUYCCKUX
TEOpeM.

[Tomp30BaThCs TpPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJBHUKOB,
CBOMCTBOM  MeEOWaHbl, MPOBEAEHHOW K THIOTEHY3€  MPSIMOYTOJEHOTO
TPEYTOJIbHHUKA, B PEIICHUNA TEOMETPUUECKHX 3a]1a4.



Onpenenats napawieIbHOCTh MPSMBIX C TIOMOIIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemiats 3aauun Ha KileT4aToN Oymare.

[IpoBOMWTH BBIYMCICHUS W HAXOJWTh YHCIOBHIE W OYKBEHHBIC 3HAYCHHUSI
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX MpHU
MEPECEYEHNH [IBYX MApAJUICIBbHBIX MPAMBIX CeKyuled. Pemare mnpakTthueckue
3aJ]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaKk reOMETPUUYECKHE
MeCTa TOYEK.

@opMynMpOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TH CBOMCTBA MPHU
pelIeHnN 3a1ay.

Brnagers NMOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonb3oBaThcs pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIC
MEPIIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelIbHOU K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO [IUPKYJIA U
JIMHENKHU.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKH IEPECEUCHHS] MEAUAH TPEYroyibHUKa (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Brnanets noHaTueM cpegHel JMHUM TPEYTroJIbHUKA W Tpareuu, TPUMEHSTh
MX CBOWMCTBA NpPU PELICHUM TeOMETpUYECKUX 3anay. llonap3oBaTbCcs Teopemoi
daneca U TEOPEMOU O MPOMOPLUUOHATBHBIX OTPE3KAX, IPUMEHATH UX JUISl PELLICHUS
MMPAKTUYECKUX 3a7a4.

[IpuMeHATh MpU3HAKKU TTOJ00US TPEYTOJILHUKOB B PEIICHUN T€OMETPUUYECKUX
3a1ad.

[Tonb3oBaThess Teopemoir Iludaropa npns pemieHUss TE€OMETPUYECKUX U
npakTudyeckux 3agad. CTpoUTh MaTEMaTUYECKYyH0 MOJENb B MPAKTUYECKUX
3a7a4ax, CAaMOCTOSITENBHO JEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnanerp NOHATUMAMM CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
MPSAMOYTOJILHOTO TpeyroibHUKa. [101b30BaThCAd ATUMH NMOHATUAMU [JI PELICHUS
MMPAKTUYECKUX 3a7a4.



Boruncnsate (pa3nuyHbiMHU cioco0aMiu) TUIOHIAAb TPEYTOJbHUKA U TUIOIIAIU
MHOTOYTOJIbHBIX ~ (puryp (MOJB3ysICh, TJI€ HEOOXOAUMO, KAJIBKYJISITOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1auax.

Bnagerp MOHATUSMH BIHCAaHHOTO M IEHTPAJIBHOTO yrja, HCIOIb30BATh
TEOpPEMBI O BIMCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U YTIIe MEXIy
KacaTeJlbHON U XOP/I0HM IIPH pElICHUU T€OMETPUUECKUX 3a1ad.

Bnanets moHATHEM OMMCAHHOTO YETHIPEXYTrOJbHUKA, MPUMEHSTH CBOMCTBA
OINKMCAaHHOTO YETHIPEXYTOJIbHUKA MPHU PEIICHUH 3a/1a4.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIN JIJIS 3a/1a4 PEabHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C TpPUMEHEHUEM TOJA00US W TPUTOHOMETPUM (MOJIB3YSACh, I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJTYYUT CIICAYIOIIHE
peIMEeTHbIC Pe3yIbTaThI:

3HaTh TPUTOHOMETpPUYECKUE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C UX
NOMOUIBIO Pa3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIBIO KAJIBKYJISTOPA) JTUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHH.

[Tonp3oBathes (hopMynamMu MPUBEACHHUS B OCHOBHBIM TPUTOHOMETPHYECKUM
TOKJECTBOM Il HAXOXJIECHUS COOTHOIICHUH MEXAY TPUTOHOMETPHUUECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOXKJCHHS Pa3IMuHbIX
DJIEMEHTOB TPEYTOJIbHUKA («pEIICHHE TPEYroJbHUKOBY»), MPUMEHITh WX TpU
pELIeHUH T€OMETPUUYECKHX 3a/1ay.

Bnagers moHsTHSIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX ¢uryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, yMeTh BBIYHCIATH [JIMHBI W HAXOAWUTh YIJBI y TOJOOHBIX (uryp.
[IpumeHsTh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
PUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX TEOMETPUUECKHN M (U3HYECKUN
CMBICJI, TIPUMEHSATh WX B pPEHICHHH TeOMETPUUECKHX MU (U3MYECKUX 3aaad.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonp30BaThCcs METOAOM KOOpPAMHAT HA IUIOCKOCTH, TNPUMEHSATH €ro B
PEIICHUN TEOMETPUIECKUX U MTPAKTHUECKHUX 3a7ad.

Bnagets MOHATHSAMU TPaBUILHOTO MHOTOYTOJBHHKA, JUTMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U paJMaHHOW MEpHl yIila, yMETh BBIUMCIATH IUIONIAlb
Kpyra u ero yacteil. [[puMeHsTh moydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (Mau LEHTPBI) CUMMETpPUH (UTYp, MPUMEHSATH JABMXKECHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKUe
MOJIEJIH AJIS 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS



C NMPUMEHEHHEM TOM00MS M TPUTOHOMETPUYECKUX (GYHKIUN (TIONB3YSCh, TIE
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsmn4yecTBo yacon DJIeKTPOHHBbIE
HauMeHoBaHue pa3ieioB U (undposbie)
Ne i/mm Konrpoasusie IIpakTHyeckue
TeM MPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI
pecypcsl
[Ipocreiimme reomeTpuyeCcKue
1 (uUrypsl 1 X CBOMCTBA. 14 bubmuoteka [JOK
H3mepeHne reoMeTpuiecKix https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmoreka IIOK
2 T 22 1
PEYTOILIHIH https://m.edsoo.ru/7f415e2e
[TapajutenbHbIe IPSMBIE, bubmuotexa [JOK
3 14 1
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
OKpY>XHOCTb U KPYT. butmoreka [JOK
4 14 1
I'eoMeTpryecKre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHue, 06001ICHNE 4 1 bubmoreka [IOK
3HaHUM https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OK HOCTH U ILIOIIAAL Kpyra 8 bubmorexa HOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
















YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






