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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3JelioB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINI CBOEH I1eNbl0 00eCIeYnTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTenbHylo JuHUI0. LleHHOCTh M3ydeHUs T€OMETpPUM Ha YpOBHE OCHOBHOTO
oOuero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIUKUCA YUUTCS MPOBOAMTH
JOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHUS, JOKA3bIBAaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBA OT TPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoil nenpl0 HM3ydeHHs TE€OMETPUM SIBJIETCS MCIOJIb30BAHHE €€ Kak
MHCTPYMEHTA IpPU PEUICHWH KaK MaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpPEUAIOMIMXCA B peanbHOM Ku3HH. OOydaromuiicss AOMKEH HayYUThCs
ONPENENIUTh TEOMETPUUYECKYIO (PUTypy, OMUCaTh CIOBAMHU JIAaHHBIA UYEPTEX WIU
PUCYHOK, HAaWTH IUIOIIA/Ib 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOJUMYIO JITUHY
ONTOBOJIOKOHHOTO Ka0eyss win Tpedyemble pa3Mephbl Tapaka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTENIbHAS JUHUS B U3YYEHUU T'€OMETPUHU.
[Ipu pemeHuun 3amay MPAKTUYECKOTO XapaKTepa OO0YYaroIUUCA YYUTCS CTPOUTH
MaT€MaTUYeCKHEe MOJEIW pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATH aJIEKBATHOCTbH ITOJYYEHHOTO PE3YJIBTATA.

Kpaiine BakHO NOMYEPKUBATH CBS3M T'C€OMETPUU C JAPYTMMH y4eOHBIMHU
MpeAMEeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEICICHHUS] T€OMETPUUECKUX (UTyp
U TIOHATUH, IEMOHCTPUPOBATH NMPHUMEHEHHE TOJYyYEHHBIX YMEHUH B (U3UKE U
TeXHMKE. OTH CBS3M Haubojee SpPKO BHAHBI B Temax «BekTtopsi»,
«Tpuronomerpuueckue cooTHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnniii kypc «l'eomMeTpus» BKIIOUYACT CIEAYIONINE OCHOBHBIC DPa3ieiibl
comepxkanusi: «['eomerpuueckne GuUrypsl W WX CBOWCTBay, «l3MepeHue
r€OMETPUYECKUX  BEIMYUH», «JleKkapTOBbl KOOpPAMHATHL Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miockoct», «IIpeodpa3oBanust mogo0ous».

Ha uzyuenune yueOHoro kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
KJj1acce — 68 yacoB (2 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hauansnbie nousatus reomerpun. Touka, npsimas, OTpPE30K, Jay4d. Yros. Buasl
yriioB. BepTukanbHble M cMexHbIE yIUIBl. buccekrpuca yrma. Jlomanas,
MHOI'OYTOJIbHUK. [lapaiiesHOCT U NEPIEHAUKYIISIPHOCTD IIPSIMBIX.

CummMmerpuunble  ¢(urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHUDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LHUPKYJS M JIMHEUKU. TpeyroyibHUK.
Bricora, Mennana, OMcceKkTprca, UX CBOMCTRA.

PaBHOOepeHHBI W PAaBHOCTOPOHHHMM  TpPEyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIeNbHBIX NPAMBIX. CyMMa yTilOB TPEYTOJIbHHKA.
Brenrnue yriel TpeyroibHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOIO
TPEYroJibHUKaA,  MPOBEAEHHOM K  runoreHys3e. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEyroJapHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema O OoJiblIeM yriie M OOJbIICH CTOpOHE TPEYroJbHUKA.
IleprieHIUKYJISIp ¥ HAKJIOHHAS.

I'eomeTprueckoe MecTO TO4YEK. buccekrpuca yrma U CepeIVHHBIN
MIEPIIEHIUKYJISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpy>XHOCTb M Kpyr, XOpAa MW JWaMeTp, HUX CBoWcTBa. B3aumHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsAaMou. KacarenbHass U cekyinas K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCAHHAs B Yroi. BrnucaHHas © oOmNMCaHHAs OKPY)KHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoucrsa. HacTHble
cllyyad MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX NPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamemnus, €€ CBOWCTBA © TMPU3HAKH.
IIpsimoyrosnbHas Tpanenus.

Meron ynBoenusi Menuansl. Llentpanbnas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojbHUKa.

[Togobue TtpeyronbHUKOB, Kodbhdumuent mnomodus. IlpusHaku momOOUS
TpeyroJbHUKOB. [IpuMeHeHne noqooust npu peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa momajeil reoMerpudeckux ¢uryp. DopMmynbl i TUIOMATA
TpPEYroJibHUKa, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
MoA00HBIX (Uryp.

Brruncnenne ninomanend TpeyroJbHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOr0 yIJia MPSAMOYTOJbHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. |pUTOHOMETpHUECKUE (YHKITUU
yriioB B 30, 45 u 60°.

Brnivcanuele W UEHTpadbHBIE YIJIbI, YroJI MEXKIYy KacaTeIbHOW U XOPAOM.
Yrael  MexIy XopAamMd M CEeKyIIMMHU. BrMcaHHbele W ONMCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HAByX OKpyxkHocTeu. KacaHue
okpykHocTei. OO1ue KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, Tanrenc ymioB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne TpeyrosbHuUKOB. TeopeMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne npakTHYecKMX 3aad C HUCIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOM3BENECHHHM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOM.

Bekrtop, anuHa  (MOIyJdb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
OPOTHBOMOJIOKHO  HANpPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU. YPAaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSMBIX. METOI KOOPAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHblE MHOrOYrOJbHUKHU. JlnmmHa oOkpyxHOCTH. I'pamycHas w
paguaHHas Mepa yIyia, BBIYMCICHHUE JJIMH AYr OKpyxkHocteil. Ilmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Guryp (JIeMEeHTapHBIC
npeacrasienus). [lapannensusiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHS MporpamMmbl yuyeOHOro Kypca
«I"eomeTpush» XapaKTEpU3YyHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCUMCKOU
MaTE€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTH4ECKOM IIKOJBI, K HMCIOJIb30BAHUIO JTHUX
JOCTUKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH I'pakIaHWHA U pealu3aliy ero
opaB, NPEJICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJIEHUHN, MPOUEAYp TPakJIaHCKOro obOliecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3TUYECKHUX ITPUHIIUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PELIICHWHM NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa3oBaHMsI Ha NPOTSHKEHUHM BCEH JKU3HM Ul YCHEIIHOM IMpogdeccroHalbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPUH 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, pPacCyX ICHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAHUEM MaTEeMaTHYECKOM HayKd Kak c@epbl 4YeloBe4YeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA W 3HAYMMOCTH JJIS Pa3BUTHUS LIMBUIM3ALINAH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MATHYECKOW KYyJbTypOW Kak CpeJICTBOM
MO3HAHWA MHpA, OBJAJECHHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (GopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBIO MPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KW3HU  (3I0pOBOE  MUTAHUE,
cOQTaHCUPOBAHHBI PEXUM 3aHATHM M OTHbIXa, peryisapHas (Qusndeckas
aKTHUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pPedIEKCUH, NPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO ke MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpPUECHTAlMEN HA NIPUMECHEHHE MATEMAaTUYECKUX 3HAHUHW U PEIICHUS 3a/1a4
B 00JIACTM COXPAaHHOCTHU OKPYXAaloIIeW Cpenapl, IUIaHUPOBAHUS TOCTYIKOB U
OIIEHKM HX BO3MOXKHBIX TMOCJIECACTBUI ISl OKPYXAIOWIEH Cpeabl, OCO3HAHUEM
r100aJIBLHOTO XapakTepa SKOJIOrMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) apanTanusa K M3MEHSAIMUMCS YCJIOBHUSM COUMAJIBHOM WM NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO JEATEIBHOCTh, B TOM YHUCIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOH JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTH WU, MIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JS(MHUIIMTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBAThH
MPUHAMAEMbIe pEIICHUs] W JEWCTBHUSA, (OPMYJIHMpPOBATh M OIEHUBATh PHUCKH U
MOCJIeICTBYSA, (POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBare/bHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jijornueckue aAedcTBUA:

e BBUBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHATUNA, OTHOIICHWA MEXIy TMOHATUIMH, (OPMYIHPOBATH
ONPENICIICHUSI  TOHATUW, YCTaHABIMBATh  CYIIECTBCHHBIM  IPHU3HAK
KJaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIMPOBATH W  MPEOOPa3OBBIBATH  CYKICHHUS:
YTBEpIUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
NPOTUBOpEYHsl B (aKkTaxX, [NaHHBIX, HAONIONEHUSX U YTBEPKICHHSX,
npeaiaraTb KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPEUHH;
JIeNaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHUYECKUX YTBEPXKICHUH (IpSMbIE U OT
MIPOTUBHOTO), TPOBOJIUTH CaMOCTOSATEILHO HECIIOKHBIC JOKA3aTelbCTBA
MaTeMaTH4eCcKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, NPHBOJUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000CHOBHIBATH COOCTBEHHBIE PACCYKICHNUS,
BBIOMpaTh CIOCOO pelIeHus y4eOHOW 3amayu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoJIee TOAXOAAIUNA C YYETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbLcKe 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNH WHCTPYMEHT ITO3HAHMS,
bopMyaMpoBaTh BOIPOCHl, (UKCUPYIOIIUME MPOTUBOpEUHe, Mpodiemy,
CaMOCTOSITEJIbHO ~yCTaHaBJIMBaTh HCKOMOE U JaHHOoe, (opMHUpOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO TTO3UINIO0, MHCHHE,

MPOBOJUTh IO CAaMOCTOSATEIBLHO COCTaBICHHOMY TIUIaHYy HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE MCCIEOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00OBhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOO0I;
CaMOCTOATENHEHO (POPMYIHPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOIECHUSI, UCCIIENOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE INIpollecca, a TaKXKe BBIJIBUTATh
MIPEATNOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(GOpMAIMH, JIaHHBIX,
HEOOXOJAMMBIX IS PELICHMS 3aJaUH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALMH U WUIUTIOCTPUPOBATH
pemiaemMble 3aJaud  CXeMaMH, JuarpaMMmamMi, HWHOH Tpapukod H UX
KOMOMHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHUSIM, MNPEAJI0KEHHBIM
YUHUTENEM WU CPOPMYITUPOBAHHBIM CaAMOCTOSTENBHO.

KOMMyHHKaTI/IBHbIe YHuBEpPCaJIbHbIC yqeﬁnble }IQﬁCTBHﬂ:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU
U LESIMU OOIIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEeIIeHUs
3a7a49, KOMMEHTHPOBATh TIOJYUYEHHBINA PE3yJIbTaT;

B X0JIe 00CY>KJICHHSI 3a1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMBI,
POOJIeMBI, PEIIaeMoOi 3a7aud, BHICKA3bIBATh WJICH, HAIICIICHHBIC Ha MTOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAaiora, OOHApy)KUBAaTh pa3jMule M CXOJCTBO IO3HIIUAN, B
KOPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yNbTaThl  PEIICHUS 3a/auw, IKCIIEPUMEHTA,
WCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C y4€TOM 3aj1a4 MIPE3CHTAIMHA U OCOOCHHOCTEH ayAUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHJHONW ¥ WHIUBUYJTbHON
pabOThI MPU PENICHUH YISCOHBIX MAaTEMAaTHICCKUX 3a71aY;

MPUHUMATh 1€ COBMECTHOM JESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboOTHI, pacrpenensTh BUIAbI padOT, JIOrOBapUBATHCH,
o0Cy»XIaTh MPOLECC U Pe3ybTaT padoThl, 0000IaTh MHEHUS HECKOJbKUX
JIIOICH;

y4acTBOBaTh B TPyHmoBbIX (Gopmax paboTel (0OCykaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BHIOJHATH CBOIO 9acTh paOOTHI
U KOOPJWHHUPOBATH CBOW JEUCTBHS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMNA MPOAYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM pelIeHHs 3afauyd (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATh
BapUaHThI peUIeHUH ¢ y4ETOM HOBOW MH(OpMaIUK.

CﬂMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTEJJICKT.

BJIQJIETh CIIOCOOaMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yabTaTa
pELICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBHI B JECSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJICHHBIX OIMHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKEHUS WM HEAOCTIKCHUS IIEJIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenus B 7 kJjacce OOydYarOlIUUCS TIONYUYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh H3ydeHHBIE TE€OMETpPUYECKHE (UTYPBI, ONPENENATh UX
B3aMMHOE PAacCIIOJIOKCHHE, H300pakaTh TreoMeTpuyYeckue (UTyphl, BBITTOIHATH
YEpTEXKU IO YCIOBUIO 3adadyu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1aun Ha BEIYMCIIEHNUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OILICHKY JIMHEHHBIX W YTJOBBIX BEJIWYHMH MPEIMETOB B
peagbHOM JKM3HHM, Pa3MepoOB IMPHUPOJHBIX OO0OBEKTOB. PasznmuuaTh pa3Mepbl 3THX
00BEKTOB T10 TTOPSIAKY BETUYUHEI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MIPU3HAKHA M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHUYECKUE PACCYXKICHUS C MCIOJIB30BAHHEM I€OMETPUYECKUX
TEOpEM.

[Tonp30BaThCAd NpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEAEHHON K  THUIOTEHY3€  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a/1ad.

OrnpenensTh napamuieIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
¢ HUMU cekymas. OnpeaensaTs napauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSMOM JO TOYEK APYTOM MPSIMOU.

Pemiats 3amaun Ha KiieTyaToi Oymare.

[IpoBOAUTH BBIYUCICHUSI UM HAXOJUTh YHUCJIOBbIE U OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 33Ja4ax C HCIOJb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX MPH
MEPECEUCHUU JBYX MapallICIbHBIX MPSAMBIX CeKylled. Pemars mnpakThdeckue
3a7]a4M Ha HaAXOXKJICHUE YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPENEIATH
OMCCEKTPHCY yIJla U CepeIMHHBIN MEPICHANKYIIAP K OTPE3KY Kak reOMeTpUISCKUe
MECTa TOYEK.

DopMynupoBaTh OMPEAECICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHAMETpa
OKPYXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA MPHU
pEIIEHUH 3a/1a4.

Brnagets moHsATHEM ONMCAHHOW OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBaThcs (akTamMu O TOM, UTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJbHUKA IMEPECEKAIOTCS B OJHOU TOUKE.

Brnagets noHsiTHEM KacaTeIbHOW K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KacaTeJIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.



[Tonb30BaThCSA MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
UX NPAKTAYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C MOMOIIBIO [TUPKYJIS U
JINHENKHU.

K xoniy oOyuenus B 8 KkJjacce OOyYarONIMICS TONYYHUT CIETYIOITHE
IPEAMETHBIE PE3YIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS X CBOMCTBAMU IIPH PEUIEHUU T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
MAacc) B pEIlICHUH 3a/1ay.

Bnanets noHsTHeM cpeqHEd JTUHUU TPEyTrOoJbHUKA U Tpamneluu, TPUMEHSITh
X CBOMCTBA NPHU pEUICHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca U TEOPEMON O IPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS
NPaKTUYECKUX 33/1a4.

[IpumeHsTh npU3HaKu MOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1a4.

[Tonp3oBaThest Teopemoii [ludaropa mms permeHuss TEOMETPUUYECKUX U
npakTH4ecKux 3agad. CTpOUTh MAaTEMaTUYECKYK) MOJENb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENIbHO JIENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagete NOHATHSMU CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTPOro yria
IPSAMOYTOJIBHOTO TpeyrojbHUKa. [10J1630BaThCA 3TUMHM MOHATUSAMU IS PEILEHUS
NPaKTUYECKUX 33/1a4.

Beruucnare (paznuyHbIMU criocoOaMM) TUIONIAAb TPEYTOJIbHUKA U TLIONIAIN
MHOTOYTOJNBHBIX ~ (QuUryp (monb3ysich, TIJI€ HEOOXOIUMO, KaJIbKYJIATOPOM).
[IpuMeHATh NOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMHM BIHCAHHOTO W LEHTPAJIBHOrO YIja, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyUIUMU) U Y€ MEXIY
KacaTeIbHOM U XOPAOU NPH PEIICHNH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUN 3a7a4.

[IpumeHsATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJIEJIN JUIS 3a/1a4 peaibHOM KM3HU U MPOBOANTH COOTBETCTBYIOIINE BBIUUCIEHUS
C TpPUMEHEHUEM TMOoJ00Us W TPUTOHOMETpUU (TOJB3YSACh, TIAE HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenus B 9 kJjacce oOydYaromuiics TOJYUYUT CIIEIYIOIINUE
MPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUM OCTPBIX YTIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI MPSMOYTOJIBHOTO TPEYTroJbHUKA («pelieHue



IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JUIHHBI
U YIJIBI JUJIs1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcss GpopMysiaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JIJII HAXOXKJIECHHSI COOTHOIIEHHM MEXAY TpPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXO0XKJICHUS Pa3IuIHbIX
AJIEMEHTOB TPEYTOJbHUKA («pEIIeHHE TPEyTroAbHUKOB»), MPUMEHSTh HUX MpHU
pELICHNH T€OMETPUUECKHUX 3a/1a4.

Bnagere monHsTHsIMH  mpeoOpa3oBaHHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonb3zoBaTbest cBOWCTBaMHU 10100Ms TPOU3BOJIBHBIX
¢buryp, yMeTb BBIUKCIATH MJUHBI W HAXOAUTb YIJIbI y MOAOOHBIX QULYP.
[IpuMeHsTh, CBOICTBA MOAOOMS B MPAKTUYECKUX 3ajadyax. YMEThb HPUBOJIUTH
MPUMEPHI TOTOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

ITosnp30BaTECS TEOPEMAMU O NPOU3BEICHUN OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThC BEKTOpPAMH, MOHUMATh MX I€OMETPUYECKHH U (U3HUECKUI
CMBICJ, TNPUMEHSATh UX B PEHICHMH TIE€OMETPUYECKMX W (PU3MUYECKUX 3ajad.
IIpuMeEHATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKACHUS JIJIMH U YIJIOB.

[lonb30BaThCs METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH F€OMETPUUECKUX U MPAKTUYECKHX 3a/1ay.

Branete NOHATHSMH NPAaBHIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYXKHOCTH W PaJUaHHON MEphl yIria, yMETh BBIYMCIIATH IUIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh moslydeHHble YMEHUS B IPAKTUYECKUX 3a]1adax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH ABUKEHUS
IUIOCKOCTH B NMPOCTEUIINX CIIydasiX.

IIpuMeHATh MOJyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJIeNIU JUJIS 3a/1a4 peaibHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIEHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YysACh, TIE
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM nudposbie
Ne i/t P KoHnTposbHbI IIpakTH4eckue (g )
NPorpamMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
[Ipocreiine reoMmeTpudecKkue PUrypsl u
1 I/DI() cBoiictBa. M3me ef)Hne FGOMi I/I}:II;CKI/IX 14 2 bubmorexa [IOK
’ P p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmeHuKH 16 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapannenbHble psiMble, CyMMa yTJIOB 20 1 bu6mmoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpykHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOECHUSA https://m.edsoo.ru/7f415e2e
. but6mmoreka [JOK
> Tosroperme, obobmenue 3nami 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




8 KUIACC

Konn4yectBo 4yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB H TeM uuppoBbIe
Ne i/ P Konrpoasubie | IpakTuueckn (upp )
NPOrpaMMBblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 12 1
CTRIPEXYTOIBHMIH https://m.edsoo.ru/7f417¢18
[Inomane. HaxoxaeHnue momanei
2 Tpe IlI"lOJ'ZIIBHI/IKOB u f\[/IHOFO ro;IjHHLIx ¢bur 15 1 brbamorexa HOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan momoOHBIX Guryp
Teopema daneca u Teopema o
3 MIPOMOPLHUOHANIBHBIX OTpe3Kax, H0oJ00HbIE 17 1 bubmmorexa LIOK
porioph p > TTOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbBHUKHU
4 Teopema [Iudaropa n Hauana 7 1 bub6nuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnoreka [JOK
Kacarenbnsle k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme 3pammi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (ucpp :
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Bbu6morexa [JOK
1 B 12 1
CKTOPBI https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPAUHATHI HA IIIOCKOCTH 9 1 bubmmorera [JOK
p P https://m.edsoo.ru/7f41a12¢
3 Tpuronomerpust. Teopembl KOCHHYCOB U 16 | bubnuorexa [JOK
cHuHYycOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
4 [Ipeo6paszoBanue nonodbus. Merpuueckue 10 | bubnuorexa LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONBHUKHU. [[1HA
5 OKPY>KHOCTH U TUIOIIaAb Kpyra 8 bubmmorexa [JOK
by " IIV pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaein
bubmuoreka [{OK
6 JIBHOKCHHSL ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001eHNe, cCUCTeMaTH3aIUs 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoangecTBo 4acoB JlaTa
Ne ni/m Tema ypoka
Bcero N3YUYEeHMUSsI
1 HavanbHblie nonstus reomerpun. Touxka, 1
npsiMast, OTPE30K, JIy4.
2 MHOroyrojapHHK, JOMaHas 1
VYroia. Bunel yrnos. buccekrpuca yria. 1
4 N3mepenue JIMHEUHBIX U YIVIOBBIX 1
BEJIMUMH, BBIYUCIIEHUE OTPE3KOB U YTJIOB
5 CraproBas JuarHoCTHKa. 1
6 H3mepeHne IMHENHBIX U YTIIOBBIX 1
BEJIMYMH, BBIYUCIICHUE OTPE3KOB U YIJIOB
7 W3mepenue TMHENHHBIX U YITIOBBIX 1
BEJIMYMH, BBIYUCIICHNE OTPE3KOB U YIJIOB
8 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1
9 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
10 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
11 CMexHbIE U BEpTUKAIIbHBIC YIJIbI 1
12 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1
13 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
Konrtponsnas padora Nel 1o teme
14 «IIpocreiiine reomeTpudeckue GUrypsl u |
ux cBoicTBa. CMEXHBIE U BEPTUKAIbHBIE
YTIIBD).
Tpeyronbnuk. [TonsiTHE O paBHBIX
15 TPEYTOJIbHUKAX U EePBUYHbIE 1
IpEeCTaBICHUs O PABHBIX QUTypax
16 [Ipn3Haky paBeHCTBA TPEYTOJILHUKOB 1
17 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
3 [lepneniuKysip ¥ HAKJIOHHAS. 1
Bricota, menuana, OuccekTpuca, MX
19 CBOIICTBA. 1
20 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
21 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
[IpsimoyronbHbili TpeyronbHuK. [Ipu3Haku
22 PaBEHCTBA NPSMOYTOJIbHBIX 1

TPCYI'OJIbHUKOB




[Tpu3HaKu paBeHCTBA MPSIMOYTOIBHBIX

23 TPEYTrOJIbHUKOB
CBOICTBO MeIMaHBbI PSIMOYTOJIBHOTO

24 TPEYTOJIbHUKA, MPOBEAEHHOM K
TUIIOTEHY3€
CBOICTBO MeIMaHBbI IPSIMOYTOJIBHOIO

25 TPEYTOJIbHUKA, IPOBEAEHHON K
TUIOTEHY3€

2% PaBHOOe1peHHbIE U PABHOCTOPOHHUE
TPEYroJIbHUKU

7 [Ipu3Haku u cBONCTBa paBHOOEIPEHHOTO
TPEyroJbHUKa

)3 [Ipu3Haku u CBOWMCTBA paBHOOEIPEHHOTO
TPEyroJbHUKA

79 [Ipu3Haku u CBOMCTBA paBHOOEIPEHHOTO
TpeyrojbHUKa

30 KonTponbhas padora Ne2 1o teme
"TpeyronbHUKHN"

[TapamnensHOCTD U

31 NEPIEHIUKYJISIPHOCTD MPSIMBIX.

32 [TapannenpHble npsMbIE, UX CBOMCTBA.
HakpecT nexarue, COOTBETCTBEHHBIE U

1 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE NIPU
NEepeCcEeYeHUH MapaljIeNIbHbIX MPSIMBIX
CEeKyIei

34 CBolicTBa ¥ PU3HAKY NMapaJIIEIbHbBIX
IPSIMBIX.

15 CBolicTBa ¥ IPU3HAKY MTapaJIIEIIbHBIX
IPSIMBIX.

16 CBolicTBa ¥ IPU3HAKY MApaAJIIEIIbHBIX
IPSMBIX.

37 CBolicTBa ¥ PHU3HAKH MMAPAJUIEITBHBIX
IPSMBIX.
[Tpu3Hak napauieaTbHOCTH MPSIMBIX Yepe3

38 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM
NPSIMOU JT0 BTOPOIl TPSIMOM
[Ipu3Hak napamieabHOCTH MPSIMBIX Yepe3

39 PaBEHCTBO PACCTOSIHUM OT TOYEK OJIHOM
IPSIMOM 10 BTOPOU MPSAMOM

40 CyMmMa yrIJI0B TpeyrojibHUKa

41 CyMmMa yriioB TpeyroJlbHUKa




42

Buemrnue yribl TpeyroisHUKa

43 Bremnue yrisl TpeyrojibHHAKA
HepasencrBa B reoMerpuu: TeopeMa o

44 0oJIbIIIeM yTJIe U OOJBIIEH CTOPOHE
TPEyrojbHUKA.

45 HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO
TPEyroJbHHKA.
HepaBeHnctBa B reoMeTpuu: HEPABEHCTBO

46 TPEyroJibHUKa, TeOpeMa 0 OOJIbILIEM yIJIe U
00JIbIIIel CTOPOHE TPEYTOJIbHHKA.

47 HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO O
JUINHE JIOMAHOH.

43 [IpssMOYTOJIBHBIN TPEYTOJIIBHUK C YTJIOM B
30°

49 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30°
Kontpoinbnas padota Ne3 no teme

50 "[TapanienpHble MpsMBbIE, CyMMa yTIJIOB
TpEeyrojbHHUKa"

51 Opr)Kj—IOCTL U KpYT, XOpAbl U IUAMETD,
UX CBOMCTBA

5 B3anMHOe pacnionoxeHre OKpyKHOCTH U
MIPSIMO.

53 KacarenbHas u cekymas K OKpyKHOCTH.

54 OKpy’KHOCTb, BIIUCAHHAS B yroJl

55 ['eomeTpuyeckoe MECTO TOUEK.
buccektpuca yrna u cepeJuHHBIMI

56 MEPICHINKYIISIP KaK TEOMETPUUECKUE
MeCTa TOUeK
buccekTpuca yria u cepeIrHHbBIN

57 NEPHEHANKYJISIP KaK TEOMETPUYECKHE
MecTa TOUEK

Bnucannas u onvcanHas OKpyKHOCTH
58 TPEYTOJIbHUKA.
Cummetpuunbie purypsl. OCHOBHBIC
59 cBOMcTBa OceBOM cummerpuu. I[Ipumepst
CUMMETPHUU B OKPYKAIOIIEM MUDE.

60 OcCHOBHBIE TIOCTPOEHUS C TOMOILBIO
LUPKYJIS U JIMHEUKN.

61 OcCHOBHBIE IOCTPOEHUS C TOMOILBIO




UPKYJIS ¥ IWHEHKU.

OCHOBHBIE IMOCTPOCHUSA C TIOMOIIBIO

62 - 1
LUPKYJIS U JIMHEHKH.

63 OCHOBHBIE IOCTPOEHUS C IOMOILBIO 1
LUPKYJIS U JINHEUKH.
KonTponbHas padora Ne4 mo teme

64 "OKpyKHOCTb U KpyT. I'eomeTpuueckue 1
noctpoeHus"

65 IIpomexyTouHas arTecTanus. 3auer. 1
[ToBTOpEeHME M 0OOOIICHUE 3HAHUIA

66 OCHOBHBIX IIOHATHI U METOJIOB Kypca 7 1
KJjlacca
[ToBTOpEeHME 1 000OIICHNE 3HAHUIA

67 OCHOBHBIX IIOHSTHI U METOJIOB Kypca 7 1
KJ1acca
[ToBTOpeHME 1 00600IIEHNE 3HAHUT

68 OCHOBHBIX IIOHATHI U METOJOB Kypca 7 1
Kjacca

OBILIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




8 KUIACC

No T KosanuyectBo yacos JlaTta
eMa ypoka
n/n yp Bcero U3yYeHUs

1 UYersipéxyronbauku. [lapamnenorpamm, 1
€ro NPU3HAKU U CBOMCTBA

) [Tapannenorpamm, ero Npu3HaKu U 1
CBOMCTBA

3 CrapToBasi TMarHoCTHUKa 1
YacTtHble ciiyyau napasuieorpaMMoB

4 (IpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTtHble ciryyan napasuieorpaMMoB

5 (IpsAMOYTOJILHUK, POMO, KBaApaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble cydau napauieaorpaMMoB

6 (IpsAMOYTOJILHUK, POMO, KBaApaT), UX 1
IIPU3HAKU U CBOMCTBA

7 Tpaneuus 1

2 PaBHOOOKas Tpameuus, ee CBOMCTBA U |
MPU3HAKHU.

9 [IpssMoyrosibHas Tpanemusi. 1

10 OceBast cummeTpHsl. 1

11 lentpanbHas cumMMeTpus. 1

12 Kontponbnas padora Nel 1o teme 1
"UeThIpEéXyTroJbHUKH"

13 CBolicTBa IIIOMIAIEH T€OMETPHUECKUAX |
buryp.

14 DopMyIIBI TS TUTOIIAN TPEYTOIBHUKA, i
napajuiesiorpaMma, poMoa,Tpanerum.

15 DopMyIIbl ISl TUIOIIAAN TPEYTOIbHUKA, 1
napajuiesiorpaMma, poMoa,Tpanerum.

16 DopMyJIbl ISl TUIOIIAAN TPEYTOIbHUKA, 1
napasuieiorpaMma, poMoa, Tpanerum.

17 @opMyIabl U1 IUIOLIAAN TPEYTOIbHUKA, |
napasuieiorpaMma, poMoa, Tpanerum.

18 @opMyIabl U1 IUIOLIAAN TPEYTOIbHUKA, |
napajuiesiorpaMma, poMoa, Tpanerum.

19 Teopema IIudaropa . 1

20 Teopema [Tudaropa u e€ npumMeHeHne MpH 1




PEIICHUHN ITPAKTHUYCCKUX 3a/1a4.

Teopema [Tudaropa u e€ npuMeHeHHne Mpu

21 pELIeHNN IPAKTHYECKUX 3a1au. 1

2 Brrurciienue miomanei TpeyrojabHUKOB U |
MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

7 Brruncienue miomanei TpeyroibHUKOB U 1
MHOTOYTOJIbHIKOB Ha KJIeTYaTol Oymare.

24 Pemenue 3anau CVHOMOI_LU:IO MeToJa 1
BCIIOMOTaTeIbHOM MII0IaaH

25 3a1a4uy ¢ IPaKTUUYECKUM COAEpKaHUEM 1

26 3ajaun ¢ TPaKTUYECKUM COAEPKAHUEM 1

7 KonTtponbHas pabora Ne2 mo teme |
"ITnomanp"

73 Teopema daneca u Teopema o 1
IPONOPIUOHATIBHBIX OTPE3KaX

29 [TomoOue TpeyronbHUKOB, KO PUITHEHT 1
noJ00us.

30 Tpu npu3HaKa Mog00Us TPEYTrOJTHbHUKOB 1

31 Tpu npusHaka nogo0us TpeyroabHUKOB 1

32 Tpu npusHaka nogo0ust TpEyroJIbHUKOB 1

33 Tpu npuzHaka nogoous TPEeyroJbHUKOB 1

34 CpenHsisi TMHUS TPEYTOJIbHUKA 1

35 Cpennsia muHus TpeyroJIbHUKA 1

36 Tpanenus, e€ cpeaHsst TMHUSA 1

37 Tpanenus, e€ cpeaHss IUHUA 1

38 Meton yaBOeHUS MEIUAHBI. 1

39 [lenTp mMacc TpeyroabHHUKA. 1

40 OTtHoweHne miIomaaei nogooHbIX Guryp. 1

41 OTHoleHNe MmIomaaAei moaooHbIX Guryp. 1

4 [Tpumenenue no100Us K PEIICHUIO 1
IIPAKTUYECKUX 3a7ad.

43 [Tpumenenue noao0Ous MpH pelIeHun 1
NPAaKTHYECKUX 3a7a4

44 KonTponbhas pabora Ne3 mo teme |
"I[TogoOHbIE TPEYTOTBLHUKH"

45 Teopema [Tudaropa u e€ npumenenue 1

46 Teopema [Iudaropa u e€ npumeHenue 1

47 CuHyc, KOCHHYC, TAHT€HC OCTPOTO yriia 1

MMpAMOYT'OJIBHOI'O TPCYT'OJIbHUKA.




OcHOBHOE TPUT'OHOMETPUYCCKOC

48
TOXJIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO

50 Tpuronomerpuueckne GyHKIUU YTIIOB B
30, 45 u 60°.
KonTponbnas padora Ne4 mo teme

51 "Teopema [Iudaropa u Hauana
TPUTOHOMETPUH"

5 BrniucanHbie U LIEHTpaIbHBIE YTJIIbI, YTOI
ME¥K/]ly KacaTeJIbHOU U XOPIOU

53 BrnucanHbie U lIEHTpaIbHBIE YTJIbI, YTOJI
MEXK]ly KacaTeJIbHON U XOpI0U

54 Brnucanubie v IEHTpaIbHBIE YIJIBI, YTOJ
MEXK]ly KacaTeJIbHON U XOpI0U

55 VYrael MeXOy XOpAaMU U CEKYIIUMU

56 Vbl MeXAy XOpJaMu U CEKYIIUMU
BnucanHeie u onmmcaHHbBIE

57 YETBIPEXYTOJIbHUKH, UX IPU3HAKU U
CBOMCTBA
Brmcannble 1 onHcaHHBIE

58 YETBIPEXYTOJIBHUKH, UX PU3HAKH U
CBOMCTBa
Brucanusie u onrcaHHbIE

59 YETHIPEXYTONIBHUKHU, UX TIPU3HAKH U
CBOMCTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U

60 OIMCAHHBIX YETHIPEXYTOILHUKOB [IPHA

y

pelIeHUU TEOMETPUICCKUX 3a1a4
[IpuMeHeHne CBONMCTB BIIMCAHHBIX U

61 OMMCAHHBIX YETHIPEXYTOJIBHUKOB TPU
pelIeHUU TEOMETPUUECKUX 3a]1a4

2 B3anmHoe pacnionoxeHue IByx
OKpy>kHOCTeH. KacaHue okpyKHOCTEH.
OO6mume KacaTenbHBIE K IBYM

63 OKPYKHOCTSIM.
KonTponbnas padora NeS no teme "VYribl

64 B OKPY>KHOCTHU. BriicaHnHble U OnMCaHHbIE
YEeThIPEXYTOJIbHUKH"

65 [ToBTOpEHNE OCHOBHBIX OHATHI U

METO/I0B KypCcOB 7 U 8 KJIacCoB,




000011IeHHE 3HAHUIA

66 [IpomexxyTouHast arrectaius. 3a4er.

[ToBTOpEHNE OCHOBHBIX MOHATHI U

67 METO/IOB KYpCOB 7 U 8 KJIaCCOB, 1
0000111eHIe 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHATHNA U
68 METOJI0B KypcOB 7 U 8 KJIacCOB, 1
00001IeHue 3HaHU|
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoimuecTn
Ne Hdara
Tema ypoka 0 4acoB
n/n U3y4eHus
Bcero

Omnpenenenne TPUTOHOMETPUIECKUAX (PYHKITHIA

1 yrioB oT 0° 1o 180°. Cunyc, KOCUHYC, TAHTEHC 1
yrioB oT 0 7o 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO

2 DopMyIIbl IPUBEICHUS 1

3 Teopema KOCUHYCOB 1

4 Teopema KOCUHYCOB 1

5 Teopema KOCMHYCOB 1

6 Teopema cuHyCcOB 1

7 Teopema cuHycoB 1

8 Teopema cuHycoB 1

9 HaxoxxaeHue AJMH CTOPOH U BEJTMYUH YIJIOB |
TPEYTOJIbHUKOB

10 Pemenue TpeyrojibHUKOB 1

11 Pemienue TpeyrojibHUKOB 1

12 Pemienne TpeyronbHUKOB 1

13 Pelienne TpeyroibHIUKOB 1

14 Pemienune npakTuuecKux 3ajay ¢ UCHOJIb30BAHUEM |
TEOpPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB

15 Pemenne npakTruueckux 3ajgad ¢ UCHOIb30BAHUEM |
TEOpPEMBbI KOCUHYCOB U TEOPEMbI CHHYCOB

16 KonTponbhas pabota no teme "Pemenue |
TPEYroJIbHUKOB"

17 [IpeobpazoBanue nogobus. [loqobue 1
COOTBETCTBEHHBIX 2JIEMEHTOB

18 CoOTBETCTBEHHBIE HJIEMEHTHI IT0JI00HBIX (PUTYp 1

19 CoOTBETCTBEHHBIE HJIEMEHTHI MOJIOOHBIX (PUTYD 1
Teopema 0 pon3BEIEHUH OTPE3KOB XOPJ, TEOpEMaA

20 0 MPOU3BEJACHUH OTPE3KOB CEKYIINX, TEOPEMA O 1
KBaJpare KacaTeJIbHOU
Teopema o npou3BeieHUH OTPE3KOB XOP/, TEOpEMA

21 0 MPOU3BEJACHUH OTPE3KOB CEKYIINX, TEOPEMA O 1
KBaJ[paTe KacaTeJbHOU

22 Teopema 0 mpon3BeACHUN OTPEZKOB XOP/I, TEOPEMA 1

O NPOU3BCACHNHU OTPE3KOB CCKYIIUX, TCOPEMA O




KBaJpaTe KacaTeJIbHOU

[IpuMeHeHne TeopeM B PELIEHUH F€OMETPUYECKUX

23 1
3a/1a4y
24 [IpumeneHue TeopeM B peLIEHUH T€OMETPUUECKHUX 1
3a1a4y
)5 [IpumeneHne TeopeM B pELIEHUH I€OMETPUYECKUX 1
3aja4
Kontponbnas padota o teme "[IpeodpaszoBanue
26 noao0us. MeTpruieckrne COOTHOIICHUS B 1
OKpYKHOCTH"
Bexkrop, mrHa (MOyJb) BEKTOPA,
COHAIIPaBJICHHbIE BEKTOPHI, TPOTUBOIOIOKHO
27 HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh 1
BEKTOPOB, PABEHCTBO BEKTOPOB. Du3nueckuii u
reOMETPUUYECKUN CMBICT BEKTOPOB
Onepauuu Haa BekTopamu. ClioxxeHue u
28 BBIYMTAHUE BEKTOPOB, YMHOXKEHUE BEKTOpa Ha 1
YHUCIIO
Onepaunn Hax BekTopamu. Cll0KeHHE U
29 BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpa Ha 1
YHUCIIO
Onepaunn Hax BekTopamu. ClloKeHHE U
30 BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpa Ha 1
YHUCIIO
31 Pa3noxxeHue BekTopa 1o IByM HEKOJJIMHEAPHBIM |
BEKTOpam
32 Koopaunats! BekTopa 1
33 CkansipHO€ MTPOU3BEIEHNE BEKTOPOB, €TI0 1
MIPUMEHEHME JJIs1 HAXOXKAECHUS JUIMH U YIJIOB
34 CkansipHO€ ITPOU3BENEHNE BEKTOPOB, ET0 1
MIPUMEHEHHNE I HaX0XACHUS JUIUH U YTJIOB
35 Pewrenue 3ana4 ¢ OMOIIBIO BEKTOPOB 1
36 Pemenue 3a1a4 ¢ momMoIbI0 BEKTOPOB 1
37 [IpumeneHre BEKTOPOB [T pelIeHHs 3aa4 (PU3NKU 1
38 KonTponbaas pabota o teme "Bektopsr"” 1
39 JlexapToBbI KOOP/IMHATHI HA TUIOCKOCTH 1
40 VYpaBHEHHs IPAMON B KOOpAMHATAX 1
41 VYpaBHeHHE NPSIMOM B KOOPAMHATAX 1
42 VYpaBHEHHE OKPY>KHOCTH B KOOpAMHATaX 1
43 [Iepeceyenne OKpy) KHOCTEHU U MPSIMBIX 1
44 MeTto1 KOOpAUHAT U €r0 TPUMEHEHUE TIPU 1




pelIeHUN TEOMETPUICCKUX 3314, MPAKTHUIECCKUX
3ama4

Meroa KOOpAMHAT U €r0 IPUMEHEHUE TIPH

45 pEeUIeHNN TEOMETPUUECKUX 3a1a4, IPAKTHYECKUX 1
3a1a4y
Meroa KoOpAUHAT U €r0 MPUMEHEHHUE TPU
46 pELIEeHNN T€OMETPUUYECKUX 3a1a4, IPAKTUYECKUX 1
3a1a4y
47 KonTponbHas pabota no teme "JlekapTOBBI 1
KOOPAMHATHI HA TJIOCKOCTH"
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE HX |
JJIEMEHTOB
49 Yucno . JImmHa OKpYy>KHOCTH 1
50 Yucno n. nuHa oKkpyKHOCTH 1
51 JmuHa 1yTu OKpY>KHOCTH 1
57 I'pagycHas u paguanHasi Mepa yriia, BEIUMCICHHE |
JUTUH AYT OKPY>KHOCTEH
53 [nomane kpyra, cekTopa, CerMeHTa 1
54 [momane kpyra, ceKkTopa, CErMEHTa 1
55 [Inomane kpyra, ceKTopa, CerMeHTa 1
56 JIBuKeHUs MJIOCKOCTU ¥ BHYTPEHHHUE CUMMETPUU |
¢buryp (a1eMeHTapHbIe IPECTABICHNUS)
57 [TapannenbHbIN IEPEHOC, TOBOPOT 1
58 [TapannensHbIN IEPEHOC, TOBOPOT 1
59 [TapannenbHbIN TIEPEHOC, TOBOPOT 1
60 [TapannenbHbIl IEPEHOC, TOBOPOT 1
61 [IpumeHeHne NBUKEHUM NPU PEIICHUH 3a/1a4 1
Kontponbhas padota mo temam "lIpaBuibHbIC
62 MHOTOYTOJIbHUKH. OKPY>KHOCTb. JIBUXKEeHUs 1
miockoctTu"
[ToBTOpenue, 06001IeHNe, cCTeMaTH3alUs
63 3HaHU#. MI3MepeHne reoMeTpuyeCcKux BEITUYHH. 1
TpeyroabHUKH
[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
64 3HaHuil. [lapannensHble U epIEeHAUKYISIPHBIE 1
MIpsIMbIC
[ToBTOpenue, 0600IIEeHNE, CHCTEMATH3AIUS
65 3HaHui. OKpYKHOCTB U KpyT. ['eomeTpuueckue 1
MOCTPOCHUS. YTJIbl B OKPYKHOCTH
66 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 1

3HaHU. BriMCaHHbIE M ONMCAHHBIE OKPYKHOCTH




MHOTI'OYT'OJIbHUKOB

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIMS 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




