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IlnanupyemMble pe3yJabTAThl H3Y4eHHS KypPCca reOMeTpUH

B 7-9 Kmaccax

HarnaaHasi reoMeTpH

Yuenux naywumnca:

1y
2)
3)

4)

Pacnosnaears Ha gepTexax, pHCYHKAX, MOAENAX H B OKPYKAKOIIEM MHpE IIJIOCKHE U
NPOCTPAHCTBEHHEIE FeOMETpHYCCKHE (QUIYPBI,

PacniozHasars passepTky Kyba, IpSIMOYTOILHOTO apalleneena, IpaBHIbHOH
MUpPaMHIbl, HHIHHAPA, KOHYCA;

Ompenenars 10 THHEHHBIM pazMepam pa3BepTKH (QUTYPEI IMHEHHEIE pasMepEl caMoi
durypr 1 Ha060poT;

BEMHCIATE 00beM NPAMOYTOIBHOTO NapaleNetIIea;

Vuenuk ROJIVHUI 6O3MONCHOCING HAYHHMbCA

3)

6)
7)

Boruucnsite 06beMbI IPOCTPaHCTRCHHBIX TEOMETPHUYECKUX PUIYD, COCTABIEHHBIX 3
IIPSAMOYTONBHEIX T1apaJuIeNIeHIIEN0B;

VYTnyOuTL # pasBUTh HPEICTABISHUS O IPOCTPAHCTBEHHBIX TEOMETPHYECKHX GHIypax;
[TpuMeHATEL MOHATHE PA3BEPTKY JUIS BBITOJIIHEHHS IPAKTHUECKIX PacueToB.

T'eomeTpuyeckue Gurypnl

Yuenuxk naywumoca:

y

2)

4)
5)
6)

7)

[TONB3OBATBCS A3BIKOM MEOMETPHHE /I ONHCAHHS TPEIMETOB OKPYKAIOIIEro MUpa ¢
UX B3aHMHOT'O PACIIOJIOKEHHUS;

PacrnozHaBarhk 1 W300PaKATh HA YepTexax U PUCYHKAX reoMeTprudeckue GUIYpHI U HX
KOH(UTrypanmu;

Haxo1uTE 3HAYEHHS JUTHH THHEHHEIX 31eMEHTOB (QUTYP ¥ UX OTHOUIEHHA, IPAAYyCHYIO
Mepy yri1oB oT 0 1o 180°, mpuMensis onpeneIe s, CBOACTRA U IPH3HAKH (QUTYD H HX
9JIEMEHTOB, OTHOIEHHS QUTyp (paBeHCTBO, NoA00Ke, CHMMETPHS, IOBOPOT,
TaparienILHEL nepenoc);

OnepuposaTh ¢ HaUaIbHLIMH NOHATHAMH TPUTOHOMETPHH H BBINQIHATE
3EMEHTAPHBIE ONepalUy Hal (yHKIUAMU YIJIOB,

Pemare 3ama4um Ha MOKA3aTeNLCTBO, ONUPAACHh HA H3YYEHHbIE CBOYCTBA QUTYP H
OTHOLUEHUH MY HUMHU M TPUMEHSS H3YUEHHBIE METObI JOKA3aTEILCTB;

Pelnare Hec10KHEIE 3241 HA IOCTPOEHHE, TPHMEHASA OCHOBHBIE ANTOPHTMbI
NOCTPOEHUS ¢ IOMOLIBIO LUPKYNS W JIMHEeHKHY;

Pewrate npocrefitive niaHUMETPHYESCKHE 381a4l B IPOCTPAHCTBRE.

Yuenuk ROJYUUNT 6O3MONCHOCID!

8)

9)

OBnazeTb MeTOZAMH PELUeHHMS 33,144 HA BBIYUCIICHHS H JI0KA3aTeIbCTBA: METOMOM OT
IPOTUBHOCO, METOOM 1101001, METOOM nepedopa BAPHAHTOR M METOAOM
TECOMETPHYIECCKHX MECT TOUEK,

ITpnobpecTr OMBIT IpUMeHEHUS alreOpandeckoro H TPHIOHOMETPHYECKOTO alapaTa
¥ UIeH IBMXKCHHA NPH PELIEHUH [SOMETPUYECKUX 3a1ay;

10) OBnageThk TPaIULMOHHOH CXeMOH peIIeHHs 3aJa4 Ha [IOCTPOEHHE C IIOMOIIBIO

HHADKYJA H JNUHEHKY; aHAJIH3, [TOCTPOCHHE, IOKA3aTEJIECTBO H UCCICAOBAHHE,



11) HayunThes pemarts 3aJauy Ha IOCTPOSHRE METOI0M IEOMETPHYECKOTO MECTa TOUEK U
METOIOM ToH00H;

12) TTpro6pecTH ONBIT HCCIEAOBAHMA CBOWCTB IIAHMMETPHHECKUX QUTIYp C OMOLIBIO
KOMITBIOTEPHBIX [TPOTPaMM;

13) ITpuo6GpecTy ONLIT BBIIOJIHEHHSA IPOEKTOB «HA IOCTPOCHHEN.

HN3mMepeHHe reoMeTPHYECKHX BEJTHYHH
Yuenux nayuumsca:
1) Hcnons3opaTh CBOMCTRBA H3MEPEHHS JUIKHH, TUIOMAAEH K YEJIOB IIPH PELICHHH 3a/1ad Ha

HaxOKAEHHES JTHHBI OTPE3KA, JUIHHbI OKPYKHOCTH, AJTHHBL JYTH OKPYXKHOCTH,
rpaayCHOR MCPEI YT,

2) BEIMMCIATE JUIMHB! THHEHHEIX 3MEMEHTOB QUTYP H UX YTIIBI, HCIIONB3Y (HOPMYIIBL
JUTHHBI OKPYKHOCTH M JTTHHB! JYTH OKPYKHOCTH, GopMYJIE! IIomagel Guryp;

3) BBIYHCIATE IIOILAIH TPEYTONBHUKOB, IPAMOYTOIbHHUKOR, [aPaNIeIorpaMMOB,
Tpanenuit, Kpyros, CEKTOPOB;

4) Brlumcnsars IIHNY OKPYKHOCTH, JIHHY JYTH OKPYIKHOCTH;

5) Pentare 3axauut Ha IOKA3aTeALCTRBO C UCHOIBE30BAHAEM OPMYJT JUIKHEL OKPYKHOCTH 1
IUTHHEB! XYTH OKPY)KHOCTH, QOpMYJ Iicwaneit Guryp;

6) Pemarh npakTHYCCKUE 3a1aUl, CBA3aHHbIE C HAXOKACHUEM FEOMETPHYECKAX BEIHIUH
( MCIHONDB3YS TPK HEOOXOAUMOCTH CIIPABOYHMKY H TEXHHYECKHE CPEICTBA).

Yuenux nonyuum ¢03mMoiCHOCHIL HAYHUMIBCA?
7) BBIMHCIATE MIOIANU QUIyp, COCTABNEHHBIX U3 ABYX H DOJiee NMPAMOYTOIbHHKOB,

NAPATIIETIOrPAMMOB, TPEYTOJIbHHKOB, KPYra H CEKTOpA,

8) BRIYHCIATH MIOMANH MHOTOYTOIBHAKOB, HCIOIL3Ys OTHOIIEHHE PABHOBEIUKOCTH H
PABHOCOCTABJIEHHOCTH;

9) TlproOpecTd OIBIT IPUMEHEHHS anredpandecKoro ¥ TPUTOHOMETPHYECKOTO annapara
¥ HIEH XBHXEHWS NPH PELICHUY 3a71a4 Ha BEIYHCIEHHE NIIOIIANeH MHOTOYTOJTPHUKOB,

KoopauHaThl
Yuernux nayuumoca:
1) BBMHCIATE JUIHHY OTPE3Ka MO KOOP/HHATAM €0 KOHIOB; BEIYMCIATE KOOPIHHATEI

CePEeOHHEnI OTPLE3KA,

2) Hcnons30BaTh KOOPAWHATHEIN METOX AU H3YUEHHA CBOHCTB NIPAMBIX H OKPYXKHOCTEH;

Yuenux ROAYHUM 60IMOMCHOCHb HAVUUMBA,
J) OBnanets KOOPAWHATHRIM METOAOM PCUICHHA 3a1av Ha BRIYHCIICHHE H

IOKa3aTeNbCTBO;

4) IIpHoGPEeCcTH OMBIT HUCIIOIb30BAHMS KOMIBIOTEPHBIX IPOrpaMM /IS aHAIU34 YACTHBIX
CIIy4YaeB B3AUMHOTO PACTIONOKEHHS OKPYXKHOCTEH H IPAMBIX;

5) ITpuoGpecty OMBIT BBINOAHEHHA IPOEKTOB HA IIPHMEHEHHE KOOPAHHATHOTO METOAA
NpH peIleHUH 3a7a4 Ha BEIYUCIEHHE U JOKA3aTENBCTBO.

BekTOpEI

Yuenux nayvumuca:

1) OmnepupoBaTh ¢ BEKTOPAMH: HAXO/IMTH CYMMY U Pa3sHOCTh JBYX BEKTOPOB, 3a/IAHHEIX
reOMETPUYECKH, HAXOAWTh BEKTOP, PABHBIA [IPOU3BEACHHIO 33JAHHOI0 BEKTOPA Ha
qHCIO,



2)

4)

5)

HaxonuTe A5 BEKTOPOB, 3aJ8HHBIX KOOPAHHATAMU: JUIHHY BEKTOPA, KOOPAHHATHI
CYMMBI M Pa3HOCTH JIBYX H 00I€e BEKTOPOB, KOOPANHATEI HPOU3BEACHUS BEKTOPA Ha
YHCIIO, TPUMEHSS IIPH HeOOX0AUMOCTH COUYETATEbHBIN 1EpeMECTUTENBHBIH 1
pacIpeeTHTENLHEIH 3aKOHBL;

BRIMHCIATE CKANAPHOE TPOU3BEACHHE BEKTOPOB, HAXOAUTH YIOJI MEXKIY BEKTOPAMH,
YCTAHABIHBATL TEPICHARKYASPHOCTE TIPSIMBIX.

Yuenux ROTYHUI 6O3MONCHOCHIb HAYHUMBCAS
OBHaIIeTL BEKTOPHBIM METOAOM IIIA PCLICHHSA 3ada' Ha BEIMHCICHHAC H

JI0Ka3aTeIBCTRO;
[TproBGpecTH OMBIT BBIIIONHEHHUS MPOSKTOB HA IPHMEHEHHE BEKTOPHOIO METOJIA [IPH
PELUICHHH] 33144 Ha BEIYHCIEHHE i IOKA34TENBCTRO.

I1. /IuuHOCTHBIE, MeTANIPEeAMETHLIE H MPeAMeTHbIe Pe3yJILTATHI 0OCBOCHHUN
colepIKaHHSL Kypca

llporpamma  obecneuMBaeT  LOCTHIXKEHHC — CIICHYIONIMX  pPe3yNbTaTOB  OCBOCHHSA
00pa3oBaTeNpHOM IporpaMMbl OCHOBHOTO 0O1Eero ofbpazopanus.

JIM4YHOCTHEIE

b
2)

3)

4)

5)
6)
7)

8)

1y

2)

ChopMHpOBAHHOCTE  OTBETCTBEHHOTO OTHOINEHHS K  YYEHHIO, [OTOBHOCTH U
CIIOCOOHOCTH 00YUAIOINHAXCA K CAMOPA3BUTHIO H caM000pa3oBaHuIo;
ChopMHpPOBaHHOCTE NENOCTHOIO MHUPOBO33PEHHs, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO PA3BUTHA HAYKH U OOLICCTBEHHON IPAKTHKH;

ChopMApOBaHHOCTE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLUICHHH CO BCEMH
yYacTHHKaMK  00pa3oBareNbHOro Inpouecca, B ofpazoBarenbHOHM, yuebHO -
HCCIENOBATENBCKOR M IPYTHX BUAAX JEATENBLHOCTH;

YMeHHe SCHO, TOUHO, IPaMOTHO H3JIaraTh CBOU MBICIH B YCTHOH M IMUCLMEHHOH pedH,
IIOHMMATL CMBICH TTOCTaBNCHHONM 3amadi, BEICTPAHBATL APIYMEHTAIMIO, MPHBOIUTE
IPUMEPEL H KOHTPIPHMEPEI;

[lpencrasnenue o0 MaTeMaTHueckoi HayKe Kak clepe H4enoBedeckon JlesTeIbHOCTH, 00
JTamax €€ pasBUTH, 0 €C 3HAYHUMOCTH 4J1A PA3BUTHA NHBHIIH3ALHH,

KpHTHYHOCTE MBIIIICHHS, YMEHAE PACIIO3HABATE JIOIHYIECKH HEKOPPEKTHEIE
BBICKA3bIBAHUS, OTIIHUATE [HIIOTE3Y OT (aKTa;

KpeaTHBHOCTE MBIILICHHS, HHHIIMATHBRA, HAXOUHBOCTE, AKTHBHOCTE IIPH PEIICHHY
anreGpaHuecKux 3a1ad;

YMeHHE KOHTPOJIHPOBaTh NPOLECe M pe3ynbTaT yueOHOH MaTeMaTHUeCcKOf
ACHATCIIBHOCTH

MeranpeamerHbie

YMeHHe CaMOCTOATENBHO [TAHHPOBAT YT AOCTHIKEHHS [ENEH, OCO3HAHHO
BBIOMpATE Hanbomnee 3 ekTHBHEIE CMOCoObl peiieHHs yueGHEBIX H II03HABATEIEHEIX
3ajad;

YMeHHe OCYIECTBISATh KOHTPOUE 110 Pe3YNLTaTy U CrIoco0y ASHCTBHS HA YPOBHE
IIPOM3BOIBHOIO BHUMAaHMS U BHOCHTH HeoOXOIHMBIE KOPPEKTHBEL,



3) YMeuwue aneKBaTHO OUCHUBATE [IPABHIIEHOCTD HIIM OIMGOUHOCTE BBIIOIHEHHS
yueBGHOM 3a1a4l, ee 0OBEKTHRHYIO TPYIHOCTE H COOCTBEHHBIE BO3MOXKHOCTH €€
pEeLIEHU;

4) QOco3HaHHOE BIAJCHHUE TOTHYECKHMH NEHCTBUAM H OPEIeTCHHU TIOHATHH,
0600IIEHNs, YCTAHOBIEHUS AHANOTHH, KIACCH(HKAUMH HA OCHOBE CAMOCTOSATENIBHOTO
BEIGOpa OCHOBAHWH X KPUTEPHEB, YCTAHOBJIEHUS CBA3CH,

5) YMeHue yCTAHABAMBATEL TPUUHHHO-CIEACTBEHHBIC CBA3H; CTPOHTE JIOIHYECKOE
paccyik/ieHue, AenaTh yMO3aKoueH e (HHAYKTHBHOE, ISNYKTHBHOE U [10 aHAJIOTHH) H
BEIBOJIBI;

6) VYMeHHe CO3IaBaTh, IPUMEHATE U peobpa30BLIBATE 3HAKOBO- CHMBOJIMYECKHE
CpencTBa, MOJIETH W CXEMBI JLITsL peLIeHHS yUeOHBIX ¥ [I03HABATCIBHEIX 3844,

7) YMeHue opraHu30BbIBATE y4eOHOE COTPYIHHYECTBO H COBMECTHYIO IATENBHOCTS C
yauTENeM H CBEPCTHHKAMM: OIPEAEHsTE LIeTH, pacnpejenenue GyHkiui u ponei
YYaCTHHKOB, B3aUMoeicTBYe i 0OIHe crocoOrl paboTel; yMeHHe paboTath B IPyNHe:
HaxXOMUTh 00l1ee pelicHre B pa3peliaTh KOHQUIMKTEL Ha OCHOBE COIVIACOBAHMS
MO3UIME U yUeTa MHTEPECOB; CIYIIaTh NapTHEPa; POPMYIHPOBATh, APryMEHTHPOBATE
1 OTCTaMBaTh CBOE MHEHHE;

8) CdhopMHPOBAHHOCTD M PA3BUTHE YYeOHOH H OOIIENOIL30BATENBCKON KOMIIETEHTHOCTH
B 06JI4CTH HCIIONB30BANNA HH(POPMAIHOHHO-KOMMYHUKAITHOHHBIX TeXHonoruk ( MKT-
KOMIIETEHTHOCTH };

9) IlepBoHauaIBLHBIC MPEICTABIECHHUS 00 HAEAX M METONAX MATCMATHKH KaK
YHHBEPCAIBHOM SI3BIKE HAYKH W TEXHHUKH, O CPEACTRE MOLENHPOBAHHUS SBICHHH 1
IPOLIECCOB;

10) YMeHHe BUACTS MATEMATHYECKYIO 38Ja9y B KOHTEKCTe IPOOIEMHON CHTYAUH] B
NPYTHUX JUCIUIIIMHAX, B OKPYKAOUIER JKHIHH;

11) YMenHe HaXOOuTh B PA3THYHBIX UCTOYHKHKAX HHpopMannk. Heobxoaummyro ajs
PElIIEH s MATEMATHYECKIX mpobiieM, i NPeACTaBIIAThL €€ B IIOHATHOH popme;
IPHHAMATD PEIIEHHE B YCIOBUAX HETOAHOH U H30BITOYHOM, TOUHOH M BEPOATHOCTHOH
nHGOPMALIHK;

12) YMeHHe IOHHUMATE W HCIIONb30BATH MATCMATHIECKUE CPEICTBA HANIANHOCTH (
PHCYHKH, YEPTEXKH, CXEMBI H jIp.} JUisl HIITIOCTPAIHH, MHTEPIPETALNH, apryMeHTallHH;

13) YMeHHE BRIIBUTATh THIIOTE3bI [IPH pelleHNH yueOHBIX 3a1a4 ¥ HOHUMATh
HEOOXOIUMOCTE UX TIPOBEPKH;

14) YMeHue EPUMEHSTE MHYKTHBHbBIE M JeJYKTHBHBIE CIIOCOOB! PACCYIK/IEHHH, BUACTD
pa3NHYHBIE CTPATErHH PEILEHH 33/1a4;

15} [TonuMaHne CYIIIHOCTH ATOPUTMHYECKHX NpeANHCaHHl 1 yMEHHE JeHCTBOBATE B
COOTBETCTBHY C NMPEINICKEHHBIM AIITOPHTMOM,

16) YMeHHEe caMOCTOSTEJIRHO CTABKTL LENH, BEIOMPATh K CO3aBaTh allrOPHTMB! JIJIA
pelleHus yueOHbIX MaTeMaTHUeCKHX 1pobieM;

17) YMeHue ITaHUPOBATh ¥ OCYIIECTBIATE NeATeNbHOCTD, HAIPaBICHHYK) Ha pellenue
3a/1ad UCCIEAOBATEALCKOIO XapaKTePa.

IpeameTHBIC

1) Vmennme paboTaTh ¢ TEOMETPHUYECKUM TEKCTOM ( CTPYKTYPHPOBAHUE, H3BICUCHHE
HeoOX0MMOM HHOPMAIINH), TOYHO ¥ TPAMOTHO BBIP&KATE CBOM MEICIIH B YCTHOH H
IIHCEMEHHOM pedH, IPUMEHss MaTeMaTHIECKYIO TEPMUHOIOTHIO ¥ CHMBOIIHKY,



HCIIONIB30BATH Pa3/IMUHBIE S3EIKH MATEMATHKH ( CIOBECHBIH, CHMBOIHYECKHH,
rpaUuecKui), 000CHOBBIBATE CY;KACHHS, MPOBOJUTE KIACCH(PHKALKID, 10KA3bIBATh
MAaTEMATHYCCKUE YTREPKICHUS;

2) Brnapenue 6a30BBIM NOHATUHHBIM aMnapaToM 110 OCHOBHBIM pa3jieslaM COIepiKanys,
HMETh IIPEICTARNEHHE 00 OCHOBHEIX H3YUaeMbIX MMOHATHIX KaK BOKHCHIITHX
MaTeMAaTHYECKUX MOJCISAK, [IO3BOISIFOIINX OMHCHIBATE U U3YYATH PEAbHEIE
IPOILECCH U SABTIEHUS;

3) OsnnajieHHE HABBIKAMH YCTHBIX, IMCbMEHHBIX HHCTPYMEHTAJILHBIX BHIUHCIEHUH;

4) OBH&,[[GHH@ I‘GOMBTPHLIGCKHM H3BIKOM, YMEHHEC HCIONILE30BATE €10 JUIA OIIHCAHH S
IPEIMETOB OKPYKAKOLErQ MUPA, Pa3BUTHE NPOCTPAHCTBEHHEIX 1IPEACTABIEHUH 1
B300pasUTENBHLIX YMCHHH, NPpHOOpeTeHHe HABBIKOB IEOMETPUYECKIX OCTPOCHHUH;

5) VYcBoeHHe CHCTeMBI 3HAHHH 0 IIocKuX GHIYpax ¥ UX CBOMCTBEX, a TAKNKE Ha
HaTNIATHOM YPOBHE — O IIPOCTEHIIEX MPOCTPAHCTBEHHBIX TeNaX, YMEHHE IPUMEHATE
CHCTEMATHUECKHE 3HAHMA O HUX I PEIICHHS TeOMETPUIECKUX B TPAKTHYECKUX
3a7Ja4;

0) VYMeHHEe U3MEepPSITH JJIHHB] OTPE3KOB, BEJIHYHIL] YIJIOR, HCTIONB30BATE (POPMYIE] ITisi
HAXOKJISHHS EPUMETPOB, IIN0IMAaAeH i 00LEMOB reOMETPHYECKUX PUryp;

7) YMeHMe IPUMEHATEL H3YYEHHBIE TIOHMTHS, Pe3YIIbTAThI, METOB! JJIsl peLIEeHHS 3a1a4
IIPAKTHYECKOr0 XapakTepa M 3a/1a4 M3 CMEXHEIX IUCLMIIHH ¢ UCIIONb30BAHUEM IPU
HEOOXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB, KAJIBKYISTOPE, KOMIIBIOTEDA.

Copep:raHue Kypca

Harnsanas reomerpus. HarnsHele ipeactasnesys 0 IpOCTPaHCTBEHHBIX GHUrypax: Ky0,
napaselenunes, Ipu3Ma, nupamMmuaa, map, chepa, kouyce, ianuaap. HMaobpaxenne
NIPOCTPaHCTBEHHLIX GHTYp. lIpuMeps! cevennit. Muororpanuuky, [IpuMeps! pa3sepTok
MHOTOTPaHHHKOB, UMIHHIPA, KOHYCA.

[TousiTne o6rema; eiHHLE 00beMa. O6BEM IIPIMOYTONBEHOTO Napallelenuneas, Kyoa.
I'comerpudeckne ¢urypsl. IIpsmere u yrnel. Touka, mpsaMas, mIockocTs. OTpe3ok, ayd. Yrosl.
Bune! yriop. BepTHKanbable B cMEKHBIE YITTEL CpaBHEHHE OTPEIKOB U yrioB. CMeXHEIE H
BEpTHKANBHEIE YIVIEI M UX CBOHCTBA. BUCCeKTpHCa yria.

Ilapannensurle H nepecekaroniuecs npamele. [Ipr3Haky napasieTbBHOCTH IPAMEBIX. AKCHOMA
napaanensisix IpaMers. CBoHCTBa NapanienbHBIX IPIMEIX. [lepneHMKyIspHEIe IpaMELE.
[lepnenaukyndp B HaKIOHHAA K IPpsMOil. CepelHHHEIA TEPIEHTUKYIIIP K OTPE3KY.
Tpeyronpnuk. Menrana, O¥CceKTpHCa U BBICOTA TPEYTONBHUKA, CPEAHAL TUHHA TPEYTOIBHHKA.
PapnoOeapennnlit 1 paBHOCTOPOHHUH TpeyronbHUKY;, CBOKMCTRA M MPU3HAKA PABHODEIPEHHOIO
TpeyronbHuka. [IpusHaxu papeHcTBa TpeyronsHHKOB, COOTHOMIEHHE MEXK,TY CTOPOHAMH H
yriaMu TpeyroaeiuKa. HepaBeHCTBO TpeyronpHEKA. 1psSMOYTONBHbIE TPEYTOIBHUKH, HX
CBOMCTBA M IPHU3HAKH PABCHCTEA.

CyMmMa yI7IoB TpeyrolnbHMKa. Baemnue yrist Tpeyronpuuka. Teopema ®aneca. [logobmbie
TpeyroneHuKH. [IpusHaku nonobust TpeyronbHHKoB. [IpuMeHeHne noao6us K JOKa3aTeNbCTBY
TEOpeM U pelleHHIo 3amay. Teopema [udaropa. CuHyc, KOCHHYC M TaHI'€HC OCTPOTO YIja
MPSIMOYTONTLHOTO TpeyrosHiKa yrios ot 0 1o 180°. Perrenue NPAMOYTOJNBHLIX TPEYTONBHHKOR.
OcHOBHOE TPHTOHOMETPHUECKOE TOXKASCTBO. DOPMYNBI, CBI3BIBAIOIIME CHHYC, KOCHHYC,
TAHTEHC K KOT@HIE€HC OJHOTO U TOTO e yria. PemeHue TpeyroJIEHHKOB: Te0peMa KOCHHYCOB U
TEOpeMa CHHYCOB. 3amMeuaTeNbHLIe TOYKH TPEYTOJIbHAKA.



UeTrIpexyroibHuK. [lapannenorpaMm, ero cBoHcTBa U pusHaki. Tpameius, cpeanss IMHIs
Tpaneuu. [IpAMOYTONBHUK, poMO, KBaIpaT, HX CBOMCTBA U NIPU3HAKM.

MuoroyronsHHK, BeINYKIsie MEOTOYTOMbHIKH. CyMMa YTJIOB BEITYKJIOI0 MHOIOYTO/IBHHKA.
[IpaBHIbLHEIE MEOTOYTOJIBHUKH.

OxpyxxHOCTb 1 Kpyr. Jyra, xopaa. Cektop, cermeHT. LieHTpansHBIC M BIMCAHHBIC YITIbL
BenuurHa BITHCAHHOrO yIia. B3auMHOE pacrioloKeHHE NIPAMON U OKPYXKHOCTH, IBYX
okpyxkHocTelt. Kacarensnas u cexylias K OKpY)KHOCTH, MX CBOHCTBA. BuucaHHbIe H ONIUCAHHBIE
MHOTOYToNbHHKH OKpPYXKHOCTE. BrrcaHHas B TPEYTONLHEK, U OKPYXXHOCTE, ONIHCAHHAs OKOJIO
TpeyroibHUKa. BriicanHas ¥ OIHCAHHbBIE OKPYKHOCTH IIPABUNBHOIO MHOIOYIOJIBHHKA.

[eomerprueckue mpeobpasoranus. [IoHsTHE PaBEHCTBA FTEOMETPHYECKUX HUTYD.
QOrobparenne nockocTy Ha cebs. [[onaTHE 0 IBHKEHUU: 0CEBAd W LIEHTpaIbHAs CUMMETPHH,
Napa/IENBHEI TepeHoc, moBopoT. [ToHsTHe 0 TOA00HH QUIYP U I'OMOTCTHH.

TTocTpoeH e ¢ TTOMOIIEBIO WHPKYS M THHeHKH. OCHOBHBIE 32/[a4H Ha [TIOCTPOCHHUE! JCNECHHE
OTpE3Ka IOTONAM; IIOCTPOSHHE YITIa, PaBHOTO JaHHOMY; NIOCTPOSHHE TPEYTONBHHKA 10 TPEM
CTOPOHAM; TOCTPOCHHE MEPIIEHAMKYAAPa K IPAMOH, MOCTpoeHne OHCCEKTPHUCHL YIUIA; NEIEHHE
OTpe3Ka Ha N PaBHBIX HacTel, OCTPOCHHE NIPAaBUIIBHBIX MHOTOYTOIBHHKOB.

PellleHne 3a7a4 Ha BEIYHCIEHME, I0KA3aTEIECTRO H IOCTPOEHHE ¢ HCIIONL30BAHUEM CBOHCTB
H3y4YeHHBIX QHUTYP.

Himepenne reoMeTpuveckux Bexuvnd. [uHa oTpeska. PaccTosgHMe OT TOUKH J10 MPAMOH.
PaccrosHHe MeX Ty MapajuICIbHBIMU NPIMbBIMH,

[TepuMeTp MHOTOYTONBHHKA.
JI;TMHa OKPYXKHOCTH, GHCIIO 7T, JIIHHA JIYTH OKPYAKHOCTH.

['panychas Mepa yria, COOTBETCTBHE MEXY BETHUHHOH IIEHTPAILHOTO YIIa H IITHHON 1 JiyrH
OKPYXKHOCTH.

[ToHATHE TUIOMAAHK III0CKHX QUTyp. PaBHOCOCTAB/ICHHEIE H PABHOBEIMKHE QUTYDBL
[Tnowany npaMOyrobHIKa, TapalIenorpamMMa, TpeyroibHIKa, Tpaneruy. [lnomans
MHOTOYroJbHuKa. [IMomans kpyra ¥ miomans cekropa, COOTHOIICHHE MEXIY ITONIAIIMK
ToAOOHBIX QUIYD.

Pemenne 3amad Ha BEIYACIEHIE H JOKA3ATENLCTBO ¢ HCIONB30BAHHEM H3YUEHHBIX (hOPMYL.

Koopanaarel, Ypasuenue npsmoll. KoopaunaTel cepeauHbl oTpeska. QopMmyna pacCTOAHHSA
MEXKIY ABYMS TOYKAMH IIOCKOCTH. Y paBHEHUE OKPY KHOCTH.

Bexropsl. [ToaaTue BexTopa. PareHcTBO BeKTOpOB. CIOXKEHHE H BEIYMTAHNE BEKTOPOB.
YMHOKeHHe BeKTopa Ha JYHclo. Pa3noxkenne BeKTOpa 10 ABYM HEKOJUIMHEAPHEIM BEKTOPaM.
KoopauHate! BexTopa. [IpocTelimmue 3anaun B KOOpIHHATAX. ¥ PABHEHHMA OKPYXKHOCTH U
HpsaMoi. [IpUMeHEHNE BEKTOPOB M KOOPIMHAT NPH pellleHuH 3anad. CKalapHoe HPOU3BEASHHE
BEKTOPOB ¥ er0 IPHMCHCHHE B TeOMETPHYECKUX 3a7aY.

Teope’mno — MHOeCTBeHHbIE YIOHATAS. MHOMKECTBO, 2NEMEHT MHOXKECTBA. 3anaune
MHOQKECTB IIEPCUHCIICHHEM 3NIEMEHTOR, XapakTePHCTHICCKUM cBoMcTBOM. [T0/IMHOKECTRBO.
QbbeaHEHHE U NEPECCUCHUC MHOMKECTB.



JaemenThl dornkn. OnpeaenenHie. AKCHOMBL H TeopeMsl. JlokasaTenseTro. JJoKasareibCeTBO OT
npoTHeHOro. Teopema, obpaTHas faHHOH. [IpHMep M KOHTPIPHMED.

Tonatue o PABHOCHIIBHOCTH, CNIEAOBAHNH, YHOTpe6J'IeHI/Ie JIOTHYCCKHX CBA30OK ecli..., mo..., 8
WMOoM U MOABKO € MoMm ciydae, TOTHUCCKHE CBAZKH U, AU,

I'eomeTpus B McTOpHUYECKOM pasBUTHH. OT 3eMiemepus K reomerpry. [Indarop u ero ukomna.
Danec. Apxumen. IlocTpoeHHe NPaBUIIBHEIX MHOTOYTONBHUKOB. Tpucekus yrna. Ksaaparypa
kpyra. ¥ soenne ky6a. Meropus unesa n. 3onoroe ceuenne. «Hauana» Epknnna. J1 Dnep.
H.W. Jlobauesckmii. FcTopHs 1STOrO MOCTYJ1aTa.

Hzo6peTenre METOAA KOOPAHHAT, [I03BOJISIONIErO IEPEBOIUTE TeOMETPHYCCKAE 0OBEKTEI Ha
a3pik anreGpel. P. Jlekapt u [1. ®epma. llpuMeps! pa3THYHBIX CHCTEM KOOPAWHAT Ha IIOCKOCTH.

III. TemaTH4ecKoe IIAHWNPOBAHHE
7 knace
Nen/m | Tema pazaeia | Koauuecrso
pasaesa | 4acoB
1 _i‘[&*—laJ'II:HBIC TreOMETPHYECKHUE CBEACHH : 9
2 | Tpeyronpauku 17
3 ITapasiensHbIe NPpsIMELE 13
4 COOTHOINEHHS MEXK/TY CTOPOHAMH H YITIaMH 20
TPEYroJIbHHKa
5 Tloeropenne .Pewene 3anay. 9 |
Hroro _ 68 |
8 knace
Nen/nx Tema E)asneﬂa Kouanuectso
pasjaena . 4acoB
1 YeThIpeX yroILHHKH 15 |
2 [ Inomas 14 '
! 3 [Tono6HBIE TPEYTOJIBHUKH 17
| 4 OXpy>KHOCTE 17
: 5 [TosTOpenue 5 |
Htoro ' 68 |
9 knace
Nen/m Tema pasznena Konnuecrs |
i_namena | 0 41acoe
1 | BexTopst 11
2 | Meroja KoOpauHAT 10
3 COOTHOIIEHUS MEXKIY CTOPOHAMH 1 YTIIaMHU 13
TpeyroipHAKa. CKanspHoe IIPOH3BEACHHE
BEKTOPOB
4 JIn¥Ha OKPYKHOCTH H IUIOLIANS Kpyra 12




5 Heuxenus 8
6 HauanepHele CBE/IEHH U3 CTEPEOMETPUHI 8
7 IToBTOpEHKE 4




