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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh M3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOLIMICS YUUTCS IPOBOJIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpt0 H3ydeHHs TE€OMETPUHU SIBIISIETCS HCIIOIB30BAaHHE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAUTH ITJIOLIAAb 3€MEIBHOIO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUs T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE Pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).

Yuem eocnumamenvno2o nomenyuana ypokoe

Bocrnurarensubiii moteHmuan kypca «l'eomeTrpusi» ydeOHOro mpenmMera
«MareMaTuka» pean3yeTcsl Yepes:

* MaKCMMAJIbHOE€  MWCIOJIb30BAHUE  BOCIHUTATEIBHBIX  BO3MOYKHOCTEU
coziep kaHus yaeOHOTO mpeaMeTa iyt PopMUpOBaHUS Y 00YUIAIOMUXCS POCCHIUCKUX



TPaJAMLIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COLMOKYJBTYPHBIX II€HHOCTEW,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHYECKOTO MPOCBEIIECHUS;
1noJI00p COOTBETCTBYIOILIETO COJEPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHBIX
MaTepUasoB, IPOOJIEMHBIX CUTYallUH 17151 OOCYXKACHUI;

* [PUBJICUEHUE BHUMAaHMUS OOYYAIOIIMXCS K IIEHHOCTHOMY AaCIIEKTY
U3y4aeMbIX Ha ypOKax SIBJICHUM, OpraHU3alrIo UX paboThI C MMOIy4aeMOil Ha ypoKe
COLIMAJbHO 3HAUMMOM HH(DOpManMed — MWHUIMHPOBAHHE €€ O00CYXKIeHus,
BBICKA3bIBAaHUS 00YYAIOIIMMHUCS CBOETO MHEHHUS 110 €€ MOBOAY, BEIPAOOTKH CBOETO
K HEW OTHOILEHUS;

* YCTaHOBJICHHWE JOBEPUTEIIBHBIX OTHOLICHUM MEXAY YUYUTEIEM WU
YYEHHKaMH,  CIOCOOCTBYIOIIME  IMO3MUTHBHOMY  BOCHPHUATHIO  yYallUMUCH
TpeOOBAHMI U MPOCHO yUHUTENSA, AKTUBU3ALUU UX TTO3HABATEIbHOM 1€ATEIbHOCTH;

* MOOYX/I€HUE IIKOJbHUKOB COOJIOJaTh Ha YpOKE OOLIEHPUHSATHIE HOPMBbI
NOBEJICHUS, IpaBWiIa OOIIEHHUS CO CTAPIIMMH (YUYMTEISIMH) U CBEPCTHUKAMU
(IIKOBHUKAMHU);

* IEMOHCTPALIMIO 00YYaIOIMMCS IPUMEPOB OTBETCTBEHHOI'O, TPAKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M JOOpOCEepACYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOILIMX TEKCTOB JJIi YTEHHWs, 3ajad JUld pEIieHUs, MNpoOJIEeMHBIX
CUTyalui 17151 OOCYXAEHUS B KJIacce;

* IPUMEHEHUE HA YPOKAX UHTEPAKTUBHBIX (POPM padOTHI ¢ O0yUarOIIMMHUCS:
WHTEJUIEKTYaJIbHBIX WP, CTUMYJHUPYIOUIUX [IO3HABATEIbHYIO  MOTHBALIMIO
oOyvarolmuxcs; AUJAKTUYECKOTr0 TeaTpa, € IOJyYeHHble Ha YpOKEe 3HaHMS
OOBITPBIBAIOTCA B TeaTpaJibHbIX MOCTAaHOBKAxX; JAMCKYCCHUH, KOTOpbIE JaroT
OOy4arolmuMcsi BO3MOXKHOCTb MPUOOPECTH OMNBIT BEIEHUS KOHCTPYKTHBHOIO
JMajora; TpynnoBoi padoThl WM pabOThl B Mapax, KOTOPbIE y4aT 00y4yaromuxcs
KOMaHJIHOH paboTe U B3aUMOJACUCTBUIO C APYTMMH 00yUYatOIIUMHUCS;

* IPUBJICYEHNE BHUMAHMS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTYy W3y4aeMbIX
HAa YpOKE SIBIICHWW, OpraHu3aius padoThl JeTeld C COIMAIbHO 3HAYMMOU
uH(popmaimen — 00Cyx eHue, BbICKa3bIBAHUE MHEHHS,

* UHUUMUPOBAaHUE U MOJAECPKKY MCCIEIOBATEIbCKON JEATEIbHOCTH
oOydarommxcss B paMKax pealu3aldd WMU WHIUBUAYAJIbHBIX W TPYIIOBBIX
UCCJIEIOBATENLCKUX MMPOEKTOB, UTO JACT 00Yy4arOIKUMCS BO3MOKHOCTh PHOOPECTH
HaBbIK  CAMOCTOSITEJIBHOTO  PELICHUS TEOPETUYECKOM  MpoOJIeMbl, HaBbIK
reHepupoBaHuss M 0(QOpMIIEHUS COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHHOTO
OTHOUIEHUS K YY>KUM HJiesaM, 0()OpPMIIEHHBIM B paboTax JIpyrux MccienoBaTesei,
HaBbIK IYOJMYHOTO BBICTYIJICHUS TMepel] ayAUTOpHUEH, apryMEHTUPOBAHHUS W
OTCTaWBaHUs CBOEH TOUKH 3pEHUS;

* OpraHu3alHI0 HAaCTaBHUYECTBA MOTHMBHPOBAaHHBIX M 3pPYAMPOBAHHBIX
oOyuJaroluxcs HaJi HEYCIEBAIOMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE ¢ OCOOBIMU



0o0pa3oBaTeNbHBIMU  MOTPEOHOCTAMHM, JAIOUIETO OOYdYaloIIUMCS  COIHMAJIBHO
3HAYMMBIHN OMBIT COTPYAHUYECTBA U B3aUMHOMN TOMOIIH;

* BBIOOpP METOJIOB, METOJMK, TEXHOJOTUM, OKa3bIBAOIIMX BOCIUTATEIBHOE
BO3JICIICTBHE HA JINYHOCTh B COOTBETCTBUH C BOCIUTATEIbHBIM UIECATIOM, LEIBIO U
3a/layaMy  BOCIUTAHHUS, LIECJIEBBIMU OpPUEHTHUPAMHU PE3YJIbTATOB BOCIIUTAHMS;
pealin3anuio MPUOPUTETa BOCIUTAHUS B YIEOHOM e TEIBHOCTH.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYyroJibHUK. [TapannenbHOCTh U MEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/peHHBIN U  PAaBHOCTOPOHHUI  TpeyrojbHuUkH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH WM npsamoi. KacatenpHas U cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronapbHUKOB, Kodhdumuent mnomodus. I[lpusHaku momOOUS
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
1oTI0OHBIX (QUTYD.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IPsSMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BrnricanHble U LIEHTpaIbHBIE YTIIbI, YTOJI MEXKIY KacaTeJIbHOM U XOp0il. Y TIIbI
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BEKTOpaMH. Pa3noxxkeHue BEKTopa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHHUE IJIMH Ayr OKpyxkHocten. [lnmomanes kpyra, cekropa,
CerMEeHTa.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢Guryp (deMeHTapHbIE
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yuenue kypca «I'eometpus» yuedHOro npeamera «MaTteMaTuka» Ha ypOBHE
OCHOBHOTO 00IIIer0 00pa30oBaHUs HAIPaBICHO HA JOCTIKCHHE OOYYarOIIUMHUCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YyJIbTaTOB
OCBOEHUS YUYEOHOI0 IIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTrpaMMbl  y4yeOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOW WIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIIUIIOB B AESATEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOJIWMBIX yMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMel B JESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOM



JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUSl U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIU3ALIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU U MATEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMH HABBIKAMHU HCCIEA0BATEIBCKOMN
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas dusnyeckas
aKTHUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIMEN HAa MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUH JJ1s peIIeHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJBLHOW U NMPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA IPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE peIIeHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbrare ocBoenums kypca «l'eomeTpusi» ydeOHOTO TMpeaMmeTa
«Marematrka» Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs y OO0Yy4aromerocs
Oynyt chopmupoBaHbl MeETaNpEAMETHBIC PE3YJIbTATHI, XapaKTePU3YIOIIUECS
OBJIQJICHUEM YHUBEPCAJIbHBIMH MMO3HABATEIbHBIMU JICCTBUSIMH, YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU  JCHUCTBUSIMA U YHHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JICUCTBUSIMU.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWNA MEXIy MOHATHSIMHU, (opMyIupoBaTh
OTIpEICICHUs]  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHWS W CPAaBHCHUS, KPHUTECPUH
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpMYIHpPOBaTh M  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, JAaHHBIX, HAONIOJCHUSIX U YTBEPXKICHUSX,
npemiaraTb KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHBIE J0Ka3aTeIbCTBa
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUIeHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIMUNA C YIETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJI30BaTh BOTPOCHI KaK HMCCIICIOBATEIBCKUN WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpEUHE, MpoOIemMy,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HMCKOMOE U JIlaHHOe, (POopMHpOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

MPOBOJUTH 1O CAMOCTOSATEIHLHO COCTABJICHHOMY TUIAHY HECIIOXHBIHA
HKCIIEPUMEHT, HEOOIBIIIOE HCCIICOBAaHUE 1T0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOATENFHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTaM
MPOBEIEHHOTO HAOJIFOCHMS, HWCCICAOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlecca, a TaKXe BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBIABJIITD HEAOCTATOYHOCTL H N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,
HCO6XO,ZII/IMBIX AJIs1 pCIICHUA 3aJa4U,



BBEIOWPATh, AHATMU3UPOBATH, CHUCTEMATHU3WPOBATH W WHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BEIOWpATh (GOpMY TPEACTaBICHUS WHPOPMANMA U WUTFOCTPUPOBATH
pelaeMbie  3aJadyd  CXeMaMH, JuarpaMMmaMu, HWHOH Trpadukod H UX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WH(POpPMAIMK IO KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM Win ChOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy pPEIICHUS
3aJ1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK1aeMON TEMBI,
poOJIeMBbl, perraeMoi 3a7a4n, BbICKa3bIBaTh WJIEH, HAIICJICHHBIE HA MOUCK
peIIeHus, COTIOCTABIIATH CBOU CY)KICHHS C CY)KICHUSAMU IPYTUX YIaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jiMuuMe W CXOJCTBO MO3UIIUMA, B KOPPEKTHOMH
dbopme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

MPEICTABIIATh PE3YIbTaThl PEIICHUS 3a]]a41, SKCIIEPUMEHTA, UCCIIeI0BAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BBIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3a1a4
MIPE3EHTAIUNA U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHHONW ¥ WHIWBUTyaTbHON
paboOThHI IPU PEIICHUH YIEOHBIX MAaTEMATUYECKUX 3a]1aY;

MPUHUMATh 1€ COBMECTHOM MESITENbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThl, pacmnpenensTh BUIbl pPabOT, JOTOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (0OCyxkaeHusi, OoOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOOPIAMHHPOBATH CBOW JEWUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMN TMPOAYKT IO KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, AITOPUTM PELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJIb, AMOIMOHAJbHBLIA HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMOINPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yibTaTa
pelIeHUs] MaTEMaTUYECKOH 3a1auH;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSACHATH MPUUYUHBI JTOCTHOKCHHUS WIM HEIOCTHKEHUS LENH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

IIpeameTHble  pe3yibTaTbl  OCBOEHHsS  NPOrpaMMbl [0  MAaTEMAaTHKE
IPEJICTaBJICHBI 110 rojlaM O0yUYeHUs B CIEAYIOUINX pa3jiesax IporpaMMbl B paMKax
Kypca «l'eomerpusi» B 7-9 kimaccax

K xoHiy oOyuenuss B 7 kJjacce OOydYarolmMiiCs TMOJYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETPUYECKHE (QUTYPBI, ONpPENeNsiTh HX
B3aMMHOE PAaCIOJIOKEHUE, H300paXaTh TIeOMETpUUYecKre (UTyphl, BBINOTHITH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIC U YIJIOBBIE BEJIMYUHEI. Pemiars
3a71a4M HA BBIYKMCJIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OILICHKY JHMHEHHBIX U YIJIOBBIX BEJIWYMH MPEIMETOB B
peaNbHON >KM3HU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl ITHX
O00BEKTOB IO MOPSIKY BETUYHHBI.

CTpouTh YEPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUYECKHUX
TEOpPEM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTrOJIbLHHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUUECKUX 3a/1a4.

Onpenensats napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymada. OnpeaensiTh NapayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[TpoBOIUTH BBIUMCICHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUCHUH JIBYX



MapaJJICIbHBIX MPSAMBIX CEKYIIEeH. Pelars npakTHyecKre 3aa4yd Ha HaXOXKICHHUE
YTJIOB.

Brnagete mMOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTpUUIECKUe
MeCTa TOYEK.

@opMynMpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPYyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BaThCS KX CBOMCTBAMHU. Y METh MMPUMEHSThH 3TH CBOMCTBA MPH
pellIeHuy 3a1ay.

Brnagete MOHATHEM OMNMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHTp. Ilonp3oBarhcss pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIC
MEPIICHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHANKYJISIPHOCTH KaCcaTEJIbHOW U pajinyca, IIPOBEAEHHOIO K TOUKE KACAHMUS.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO LIUPKYJIA U
JIMHEUMKH.

K xoHmy oOyuenus B 8 kJjacce oOydYaromMiics TIOJIYYUT CIICAYIOIIHNE
MIPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIB30BATHCS UX CBOMCTBAMH ITPU PEILIEHUU TEOMETPUUECKHUX 3a/1a4.

[IpuMeHSTh CBOMCTBA TOYKM TEPECEUCHUS MEAUaH TpEyroJibHUKa (IIEHTpa
Macc) B PEIICHUH 3a]1ay.

Brnaaets noHsAaTHEM CpeAHEN JIMHUU TPEYTOJbHUKA U TPATICLINU, IPUMEHSITH UX
CBOMCTBA IIpU PELICHUU reoMeTpuyeckux 3agad. I[lomp3oBaTecsa Teopemoit Paneca
U TEOPEMOW O NPONOPLUHUOHAIBHBIX OTPE3KaX, IMPUMEHATh HMX JJI PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsTh MpU3HAKKU MTOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3aj1a4.

[Tonb3oBaThess Teopemoir [ludaropa npns pemieHUss TE€OMETPUYECKUX U
MpaKkTU4eCKUX 3aa4. CTpOUTh MATEMATUUYECKYIO MO/JIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJITUHBI.

Brnagete mnoHATHUSMH CHHYCAa, KOCHMHYCAa M TaHIM€HCa OCTpPOro yria
MPSMOYTOJBHOTO TPEYroibHUKA. [107630BaThCSl ITUMM MOHATUAMU JJISI PEIICHUS
MPAKTUYECKUX 3a]1a4.

Beraucisate (pa3audHbIMU CTIOCOO0AMH) TUTOMIAAL TPEYTOJbHUKA U TUIOIAIH
MHOTOYTOJBHBIX  GuUryp (MONB3ysCh, TIAE HEOOXOAUMO, KAIBKYJIATOPOM).
[IpuMEHSTH NOTy4YEHHBIC YMEHUS B IPAKTUYECKUX 3a/1a4ax.



BrnageTte NOHATHSAMM BIHWCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM U XOPJAOU IPU PELICHNH F'€OMETPUYECKUX 3a1a4.

BianeTs MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MONy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMaTUYECKUE
MOJEJIN JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOJ00UsS W TPUTOHOMETpUHU (TOJB3YsCh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYHUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOIUTh C HUX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXO0XKJICHUS Pa3IN4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOAbHUKOBY»), NPUMEHATh HUX MpHU
pELIeHNH T€OMETPUUYECKHX 3a/1ay.

Brnanets nonsTUsIMU IpeoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOJ00MS MPOU3BOIBHBIX (UTYP,
YMEThb BBIYUCIATH JUIMHBI U HAXOAWUTh YIJbl y MOA0OHBIX ¢uryp. IlpumeHsTsH
CBOMCTBAa MOA00MS B MPAKTUYECKHX 3ajadax. YMEThb MPUBOJUTH MPUMEPHI
NMOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tosp30BaTHCSA TEOPEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX TEOMETPHUUECKHN U (U3HMYECKUN
CMBICII, MPUMEHATh HMX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[TpuMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tosb30BaTHCA METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PELLICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3aa4.

Bnanets MOHATUSIMM NMPABUIBHOTO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IUIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (GUTYp, NPUMEHSTHh JIBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CITydasix.



[IpumMeHsATh TOIy4eHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIEIN JIJIS 3a/1a4 PeaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYMCICHUS
C TPUMEHEHHEM TIOM00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSACh, THC
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoabubie | Ilpakruueckue (1ubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipocreiimme reome ecKue
1 I/If CBZI?IP(I:ITHBP; IF/I31\1:Ie TepHI/II/;{e r:ZIMiHIF/I}IIII:;IKPIfIX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 T 22 1
DEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapamiensHble psiMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [HOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnnoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
IT 4 1
> OBTOpeHKE, 0000MEHNE SHamHHii https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[MTPOT'PAMME
7 KJIACC

HaumenoBaHue pasjaeiia
(TeMBI) Kypca

KoanuectBo
4acoB

OcHoBHOe cogepkaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4a0IMXCH
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IIpocreiimme
reOMeTpHUECKUe (PUTypHI
U UX CBOMCTBA.
N3mepenue
TFEOMETPUUYECKUX BEJIMYUH

14

[Ipocreiime reoMeTpuueCKrue OOBEKTHI.
MHOroyronbHuK, J0MaHasl.

CMexHbIe U BEPTUKAJIbHBIE YTJIbL.
Paborta ¢ npocTeldmmMu YepTeRamu.
N3Mepenne TMHEHHBIX U YTII0BBIX
BEJIMYMH, BBIUYMCIIEHUE OTPE3KOB U YIJIOB

DopMyIMpPOBaTh OCHOBHBIE ITOHATHS U
OIIPEIEICHUS.

Pacnio3HaBath H3y4eHHbIE T€OMETPUUECKUE
(Gurypsl, onpeneniaT UX B3aMMHOE PacoiI0KeHue,
BBINOJIHATB YEPTEK 110 YCIOBUIO 3aJa4H.
IIpoBOAUTH MPOCTENUIINE TIOCTPOEHUS C ITIOMOILBIO
LUPKYJIS ¥ JINHEHKH.

W3MepsATh NMHEWHBIEC U YTJI0BBIE BEIINYMHBI
FE€OMETPUUECKUX U MPAKTUYECKUX OOBEKTOB.
OnpenensTh «Ha ri1a3» pazMepbl peaJbHbIX
00BEKTOB, MPOBOJIUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pematp 3a1aun Ha BBIYMCIIEHUE UIMH OTPE3KOB U
BEJINYUH YIJIOB.

Pematp 3a1aun Ha B3aMMHOE PACIIONIOKECHHE
reoMeTpuuecKux uryp.

[IpoBoUTH KJIaCCU(PUKALINIO YTIIOB, BBIYUCIIATh
JVHENHbIE U YTJIOBbIE BEIMUNHBI, TPOBOAUTD
HE0OXO0IMMBbIE JJOKa3aTEJIbHbBIE PACCYKICHMUS.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUN

TpeyroabHUKN

22

ITonsATHE O paBHBIX TPEYrOJbHUKAX U
IIEPBUYHBIC NIPEJCTABICHUS O PABHBIX
¢urypax.

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB.

CBOMCTBO M€IMaHBI IPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K
TUIIOTEHY3E.

Pacrnio3HaBaTh mapsl paBHBIX TPEYTOJILHUKOB Ha
TOTOBBIX YepTexkax (C yKkazaHHEM MPHU3HAKOB).
BeiBoauTh crecTBUs (paBEHCTB
COOTBETCTBYIOIIMX AJIEMEHTOB) U3 PABEHCTB
TPEYTOIHLHUKOB.

dopMyIupoBaTh ONPEAEICHHS: OCTPOYTOJIbHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJILHOTO,
paBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYrOoJIbHUKOB; OMCCEKTPHCHI, BEICOTHI, MEHAHBI




PaBHOOEIpeHHBIE U PABHOCTOPOHHUE
TPEYTOJILHUKU.

[Ipu3naku 1 CBOWCTBa paBHOOCIPEHHOTO
TPEYTOJbHUKA.

HepageHctBa B reomerpuu.
[IpssMOYTONBHBIN TPEYTOJIBHUK C YTIIOM
B 30°

TPEYroJIbHUKA; CEPEANHHOTO MEPIICHIUKYIIspa
OTpe3Ka; IepUMeTpa TPEyroJIbHUKA.
DopmMyJIMPOBATH CBOKCTBA U MTPU3HAKU
PaBHOOEIPEHHOTO TPEYrOJIbHUKA.

CtpouTth yepTexu, peraTh 3a/1a4u ¢ TOMOLIBIO
HAaXOKJICHUS PABHBIX TPEYTrOJIbHUKOB.

[IpuMeHATh NpU3HAKKA PABEHCTBA MPSMOYTOJIbHBIX
TPEYroJIbHUKOB B 33/1a4ax.

Hcnonws3oBath U@ poBbIE peCypChl IIst
WCCJICJIOBAHHSI CBOMCTB U3y4aeMBbIX QUTYD.
3HaAKOMUTBHCS C UCTOPUEH PA3BUTHS TEOMETPUU

[TapamiensHble npsMbIe, 14 [TapamienpHble npsMBbIE, UX CBOMCTBA. @opMynHMpOBaTh MMOHATHE MMAPAUICIBHBIX IPSIMBIX,
CyMMa yTJIOB Hakpect nexaiue, COOTBETCTBEHHBIE U | HAXOAUTD IIPAKTUYECKUE IPUMEPBI.
TPEYrOJIbHUKA OJTHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE N3yuath cBoiicTBa yrjaoB, 0OOpa3oBaHHBIX IpH
IIPY [IEPECEUEHUN apaJIEIbHBIX IIEPECEYCHUM NapaJUIEIbHBIX MPSAMBIX CEKYLIECH.
HPSIMBIX CEKYIIeH). [IpoBoauTh NOKa3aTenbCTBA MAPAJLIEIBHOCTH ABYX
[Ipu3Hak napajyieTbHOCTH MPSIMBIX Yepe3 | MPSMBIX C IMOMOIIBIO YIJIOB, OOpa3oBaHHBIX MpHU
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU MIEPECEYECHUH ITUX MPSAMBIX TPEThEH IIPSIMOM.
MIPSIMOM 10 BTOPOU MPSIMOM. Beuucnate CcymMMmy  yIJIoB  TpEyroibHUKA U
CyMMa yrIioB TPEYrobHHUKA. MHOI'OYT'OJIbHHKA.
Bremnue yrisl TpeyrojabHUKa HaxoauTe uncnoBslie 1 OyKBEHHbIE 3HAYCHUS YTJIOB
B TEOMETPUYECKUX 3aJadax C HCIOIb30BAHUEM
TEOPEM O CyMME YIVIOB TpEyroJbHUKa U
MHOT'OYTOJIbHUKA.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSA T€OMETPUU
OKpyXHOCTb U KpPYT. 14 OKpyXHOCTB, XOpJIa U AUAMETP UX @opMynHMpOBATh ONPENEIICHUS: OKPYKHOCTH,
I'eomerpuueckue CBOMCTBA. XOp/Ibl, TMaMeTpa 1 KacaTeIbHOM K OKPYKHOCTH.
IIOCTPOEHUS KacarenbHast K OKpy>KHOCTH. N3yuaTe ux CBOICTBA, IPU3HAKH, CTPOUTH

OKpy’KHOCTb, BIIUCAHHAS B yIroJl.

ITonsarue o I'MT, npumeHeHue B 3a1a4ax.

YCPTECIKU.




buccekrpuca u cepeIMHHBIN
MEPIEHIUKYIISP KaK T€OMETPUUECKHE
MECTa TOYEK.

OKpy’KHOCTb, ONIMCAHHAsA OKOJIO
TPEYroJbHHKA.

OKpY>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

[Ipocreiimme 3aa4u Ha MOCTPOEHUE

HccnenoBaTh, B TOM YKCIIE UCIIONB3Ys ITU(POBHIE
pecypchl: OKPY>KHOCTh, BIIMCAHHYIO B YTOJI; IEHTP
OKPY>KHOCTH, BIIMCAHHOM B yr0JI; PABEHCTBO
OTPE3KOB KacaTelbHbIX.

Hcnonp3zoBate Meton I'MT misg mokasarenbcTBa
TEOPEM O TIEPECCUCHUH OUCCEKTPUC YTIIOB
TPEYTrOJbHUKA U CEPEIMHHBIX MEPIEHIUKYISIPOB K
CTOpPOHaM TpeyrojbHUKa ¢ moMouipo ['MT.
OsiageBaTh MOHSTUSIMU BIIMCAHHOHW M ONMMCAaHHOM
OKPY>KHOCTEH TPEYroJbHUKA, HAXOAUTH [ICHTPHI
3TUX OKPYKHOCTEH.

Pemiate ocHOBHBIC 3a7]a4M HA TIOCTPOCHHUE: YTIIA,
PaBHOT'O JAHHOMY; CEPEIUHHOIO NEPIEHANKYIIApa
JTAHHOTO OTpe3Ka; MPsAMOM, MPOXOIAIIeH yepe3
JAHHYIO TOUKY U NMEPIEHAUKYISIPHON JaHHOMN
IpSIMOM; OMCCEKTPUCHI TAHHOTO yTJia;
TPEYTOJIbHUKOB IO PAa3JIMYHBIM 3JIEMEHTAM.
3HaAKOMUTBHCS C UCTOPUEH PA3BUTHSI TEOMETPUHU

[ToBTOpEHME, 4 [ToBTOpeHue 1 00001IeHNEe OCHOBHBIX Pemate 3a1aun Ha TOBTOpPEHUE, UILTIOCTPUPYIOIINE
000011eHe3HaHU I TOHSATUN U METOJIOB Kypca 7 Kjiacca CBSI3U MEXY Pa3TUYHBIMH YaCTSMHU Kypca
OBIIEE KOJIMYECTBO 68
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8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubnuorexa [{OK
! HerbipSxyronpiiic 12 L https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 IIPOIIOPLIMOHAIIBHBIX OTPE3KaX, II0100HbIE 15 1 bubmorexa HOK
porop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomanes. Haxoxaenue miomanen
3 Tpe HIOJ?I)HI/IKOB 51 ilfmoro OJIHIinIX ¢bur 14 1 bubmorexa HOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp
Teopema [Mudaropa n Havana bubnmnoreka [HOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bu6muoreka [JOK
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edso00.ru/7f417e18
OKPY>KHOCTEHN
bu6nuorexa [IOK
6 I1 606 i 4 1
OBTOPEHHE, OOODIEHHIE SHatiH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME

8 KUIACC
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HaumenoBanue paszgena | KonudectBo | OcHOBHOe cofepkaHue OcHoBHbBIE BH/bI 1eSITEIbHOCTH 00y4Yal0IMXCsl
(TeMBI) Kypca 4acoB
YeTIpEXYyroJIbHUKU 12 [Tapamienorpamm, ero Npu3HAaKu U N3006pakaTh 1 HAXOAUTH HA YEPTEkKaX
CBOIICTBA. YETBIPEXYTOJIBHUKY PA3HBIX BUJOB U UX DJICMECHTHI.
YacTHbIE c1y4yau napauienorpaMMoB DopMyIMpOBaTh ONPEAEICHUS: TapauIeIOrPaMMa,
(IpsAMOYTOJIBHUK, pOMO, KBaJpar), Ux IpSAMOYTOJIbHUKA, poMOa, KBaJipara, Tparneuuu,
IIPU3HAKU U CBOWCTBA. PaBHOOOKOH Tpaneuuu, IpsAMOYTrOJIbHOM TparenuHu.
Tpaneuus. Jloka3pIBaTh M UCIIOJIB30BATh IIPU PELIEHUH 3a7a4
PaBHOOOKast 1 IpsAIMOYTOJIbHASI TPAELIMU. | IPU3HAKK U CBOICTBA: MapaJijiesiorpamma,
MeTto yIBOEHHSI METUAHBI. IpsIMOYTOJIbHUKA, poMOa, KBajparta, TpaneiuH,
[lenTpansHas cuMMeTpus paBHOOOKOH Tpaneruu, NpsIMOyroJIbHON TpareLuy.
[IpumeHsTh METOA yIBOEHUS MEIUAHBI
TPEYTrOJIbHUKA.
Hcnonb3oBaTh HUPPOBBIE pECYPChI IS
UCCIIeIOBaHUs CBOMCTB U3yyaeMbIX (QUryp.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUN
Teopema ®aneca u 15 Teopema ®aneca u Teopema [IpoBOANTH MOCTPOEHMSI C TOMOUIBIO IIUPKYJIS U

Teopema o
MIPOMTOPIIMOHATEHBIX
OTpe3Kax, MoJo0HbIE
TPEYrOJIbHUKU

0 MPOMOPUUOHAIBHBIX OTPE3KaX.
Cpenusis TUHUS TPEYrOJIbHUKA.
Tpaneuus, e€ cpeaHss JINHUS.
[IponopumoHanbHbIE OTPE3KHU.

LlenTp macc B TpeyroJibHUKE.

[Tomo6ubIe TpeyronpHUKH. Tpu MpU3HaKa
moao6us TpeyroabHUKOB. [IpumeHeHme
MOA00US TIPU PEIICHUH MPAKTHIECKUX
3amaq

JMHEWKH C UCIIOJIb30BaHue TeopeMbl Daieca u
TEOPEMBI O MPONOPLIMOHATIBHBIX OTPE3KAX, CTPOUTH
YETBEPTHIN NPONOPLUOHAIBHBIA OTPE3OK.
[IpoBOAMTH 10KA3aTENBCTBO TOIO, YTO MEAUAHBI
TPEYrOJIbHUKA [IEPECEKAOTCS B OHOU TOYKE, U
HaXOJUTh CBA3b C LIEHTPOM MAaCC, HAXOIUTh
OTHOILLEHUE, B KOTOPOM MEUaHBbI JEIATCA TOUKOU
WX TIEPECEUECHUS.

HaxoauTh mogo0HbIE TPEYTOIBHUKU Ha TOTOBBIX
YepTe)kKax ¢ yKa3aHUEM COOTBETCTBYIOIINX
MIPU3HAKOB M0100M4.

Pemrate 3a1aunt Ha MOJOOHbBIE TPEYTOJIBHUKH C
IIOMOILIBIO CAMOCTOSTEIBHOTO IIOCTPOCHUS




YepTekeil 1 HaXO0XKJCHHUS TOJOOHBIX
TPEYTrOJIbHUKOB.

[TpoBOIUTH TOKA3aTEIBCTBA C UCIIOIB30BAaHHEM
IIPU3HAKOB 110]100U4.

Jloka3pIBaTh TPU MPH3HAKA TTOA00US
TPEYTrOJIEHUKOB.

[TpuMeHATh MoTy4eHHbIE 3HAaHUS IPU PEILICHUN
TeOMETPUYECKUX M MPAKTHUECKHX 3a/1ad.
3HaKOMHTHCS C HCTOPUEH Pa3BUTHS T€OMETPHH

IInomans. Haxoxaenue
ILJIOIIAIEH TPEYTOJIbHUKOB
¥ MHOTOYTOJIBHBIX (QUTY.
[Tmomaau mogoOHBIX

¢uryp

14

CBolicTBa TUIONIAJIEH TEOMETPHUICCKUX
¢buryp.

DopMyIbl TS TIOMIAAA TPEYTOIBHUKA,
napajuieiorpaMma, Tpaneuuu.
Brruncnenue miuomazaei caoKHbIX
¢buryp. [Inomaau duryp Ha kneryaToin
Oymare.

[Tnomann mogo6HbIX duryp.

3a/1a4uu ¢ MPAKTUICCKUM COICPKAHUEM.
Pemenne 3amad ¢ nomMomp0 METO 1A
BCIIOMOTaTEJIbHOMN

IO

OBnazeBarh MEPBUYHBIMU MPEACTABICHUSIMU 00
obmieit Teopuu miomanu (Mepsr), GOpMyIHPOBATH
CBOWMCTBA IUIOMIQJA, BBIICHATH WX HATJISIHBIA
CMBICI.

BoiBoauTh opMynbl TIIOMIAM Mapajljiesiorpamma,
TPEeYroJbHHUKA, Tpamneuuu U3 (GOpMyJbl ILIOIMIATN
IpSIMOYTOJIbHUKA (KBapaTa).
dbopmynel  TUTOMIAAHN
YeTBIPEXYTrOJIbHUKA YePE3 TUArOHAH U YTOJI MEXKTY

BoeiBonuTh BBIITYKJIOTO
HUMU.

Haxomute muomanu ¢uryp, u300pakE€HHBIX Ha
KJeTyaroil Oymare, UCIOJNB30BaTh pa3OueHue
¢burypel Ha 4YacTM W JocTpauBaHue. Pa3bupatrb
IpUMEpPBl  HCIOJB30BaHUS  BCIOMOIAaTEJIbHOU
IUTOIIAIN AJIs PELIEHUS] TEOMETPUUECKHX 3a1a4.
Haxoauts miiomaau mogoOHbIX Guryp.

BoruncnsaTe miomaan pasinyHbIX MHOTOYTOJIbHBIX
¢buryp.

Pemartsb 3a1aun Ha MI01AAb ¢ IPAKTUUYECKUM
coJIepsKaHueEM




Teopema IIudaropa u
HayaJla TPUrOHOMETPHHU

10

Teopema IIudaropa, u e€ npumenenue.
OrnpezenieHre TPUTOHOMETPUUECKUX
(GyHKIMN OCTPOTO yria MpsiMOYroJIbHOTO
TPEYTroJIbHUKA, TPUTOHOMETPUYCCKHUEC
COOTHOIIICHUS B MPSMOYTOJILHOM
TPEYroJbHUKE.

OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO

Hoxka3biBaTh Teopemy lludaropa, ucrnonb3oBats eé
B [IPAKTUYECKUX BBIYHUCICHUSIX.

DopMyIMpPOBaTh ONPEAEICHUS
TPUTOHOMETPHUUYECKHUX (PYHKLUI OCTPOTO yria,
IPOBEPATh UX KOPPEKTHOCTb.

BbIBOIUTH TPUTOHOMETPUUYECKUE COOTHOLIEHHUS B
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEXKIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIJIaMu B 45° u
45°; 30° n 60°.

Hcnonp3oBatsk (GopMyInbl IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAX0XKICHUS
COOTHOILIEHUH MEX/ly TPUTOHOMETPUUYECKUMHU
(YHKIMAMU Pa3IMUHBIX OCTPBIX YTJIOB.
[IpuMeHATH MoJTydyeHHbIE 3HAHUS U YMEHUS [IPU
pELICHUH NPAaKTUYECKUX 3a]1ay.

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUN

VYTIIBl B OKPY’KHOCTH.
Bnucannbie u onucaHHbIe
YETBIPEXYTOJIbHUKHU.
Kacarenbnble k
okpyxHocTH. Kacanue
OKPYKHOCTEMN

13

BrnncanHble U IEHTpaIbHbIE YTIIbI, YTOJI
MEXK1y KacaTEJIbHOW U XOPJIOH.
VYTibl MEXAY XOp/IaMU U CEKYLITUMHU.
BnincanHbIe 1 onvicaHHbIE
YETBIPEXYTOJIBHUKH, UX NIPU3HAKH U
CBONCTBA.

IIpuMeHeHHe 3TUX CBOMCTB IIPU
pELIeHNY TeOMEeTPUYECKUX 3a/1a4.
B3anMHoOe pacnionoxeHue 1Byx
OKPY’KHOCTEH, 001111e KacaTelbHbIE.
Kacanue okpyxHocTeit

DopMyIMpOBaTH OCHOBHBIE ONpEIeNIEHUS,
CBSI3aHHBIE C YTJIaMH B Kpyre (BIIMCAHHBINA yroJl,
LIEHTPATBHBINA YTOM).

HaxoauTh BOMCaHHBIE YIUIBI, OIUPAOIIMECS HA
OJIHY YTy, BBIYUCIIATH YIJIBI C TOMOLIBIO TEOPEMBI
0 BIIMCAHHBIX YIJIaX, TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIBHOM
yrie.

Uccnenosath, B TOM 4ncie ¢ MOMOUIbIO IU(POBBIX
PECypCOB, BIIMCAHHBIE U OMHMCAHHBIE
YeThIPEXYTOJIbHUKH, BHIBOJIUTH UX CBOMCTBA U
MIPU3HAKH.




Hcnons30BaTh 5TH CBOMCTBA U IPU3HAKYU IIPU
peuieHuy 3a1a4

[ToBTOpeHmEe, 06001IEeHNE 4 [ToBTOpEHNE OCHOBHBIX OHATUN U Pemate 3a1aun Ha NOBTOpEHUE, UIUTHOCTPUPYIOLLIKE

3HaHUI METOJ0B KypcOB 7 U 8 KJIaCCOB, CBSA3U MEXAY Pa3IuYHbIMH YaCTsMHU Kypca
0000111eHIe 3HAHU

OBIIEE KOJIMYECTBO 68
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9 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie | Ilpakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PellleHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 B 12 1
CKTOPBI https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41al2c
[IpaBwIbHBIE MHOTOYTOJIBHUKH. J{mrHA
5 of HOCTH H TUIO y: b Kpyra g 8 bubmorexa LIOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6mmoreka [IOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 5 bubnnoreka [JOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
I[MPOTPAMME
9 KIIACC

HaumenoBanue pasjaeia
(TeMBI) Kypca

KoaunuyectBo
4acoB

OcHoBHOE coepkaHue

OcHoBHbBIE BU/BI eSITeIbHOCTH 00y4ar0MXCH
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Tpuronomerpus.
TeopeMbl KOCUHYCOB U
CHUHYCOB.

Pemrenne TpeyrojbHUKOB

16

OrnpezenieHre TPUTOHOMETPUUECKUX
¢bynkuuit yrimos ot 0°mo 180°. dopmysbl
MIPUBEICHHUS.

Teopema KOCHHYCOB, TEOpEMa CHHYCOB.
Perienue TpeyronbHUKOB.
[IpakTHyeckoe MpUMEHEHUE IOKa3aHHBIX
TEOpeM

DopMyIHMpOBATH OIIPENECICHUS
TPUTOHOMETPUUYECKHUX (PYHKLUH TYIBIX U MPSAMBIX
YIJIOB.

BbIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
(c paguycoM ONMHUCAaHHON OKPYKHOCTH).

BoiBoguTh hopMyIibl A1 BBIYMCICHUS TUIOIIAIEH C
MCII0JIb30BaHUEM TEOPEM TPUTOHOMETPUU
(popmyiia muromaau TpeyrojabHUKa Yyepes3 ABe
CTOPOHBI ¥ YTOJI MEXIY HUMH, (POPMYIIa TUIOIIAIH
YETBIPEXYTOJIBHUKA YEPE3 €r0 JUArOHaIu U yroJl
MEX]ly HUMH).

Pewrate TpeyroyibHUKA.

Pematp npaktuyeckue 3agauu, CBOIALIMECS K
HaXO0XJICHUIO Pa3IMYHBIX JIEMEHTOB

TpeyrojabHUKa
[Ipeobpa3zoBanue 10 [TonsiTre o mpeobpazoBaHUU MOAOOUS. OcBauBaTh NOHATHE TPE0OpPa30BaHUs O100US.
nonob6us. Metpuueckue CooTBeTCTBEHHBIE DJIEMEHTHI MTOJI0OOHBIX | MccnenoBaTh OTHOIICHHE JIMHEHHBIX JIIEMEHTOB
COOTHOUICHUS B ¢uryp. ¢duryp npu npeodpazoBaHUU MOJ00US.
OKPYKHOCTH Teopema 0 mpoOU3BEACHUN OTPEZKOB Haxoauth mprumMepsl moio00ust B OKpYyKaroten
XOpJ, TeOpeMa O IPOU3BEICHUU OTPE3KOB | I€HCTBUTEIBHOCTH.
CEeKYIIUX, TeOpeMa O KBajpaTe BbIBOAUTE METpUUECKHE COOTHOILIEHUS MEKTY
KacaTeIbHOM. OTpE3KaMH XOpJ, CEKYIINX U KacaTelbHBIX C
[IpumeHeHue B penieHuu UCTIONTb30BaHUEM BIUCAHHBIX YTJIOB U MOJA0OHBIX
TeOMETPUUYECKUX 3a7a4 TPEYTrOJIbHUKOB.
Pemrate reomMeTpryeckue 3a1a9d U 3a/1a91 U3
peanbHOM KU3HU C UCTIOJIb30BAaHUEM TTOT00HBIX
TPEYrOJILHUKOB
Bekropsr 12 OmnpeneneHne BEKTOPOB, CIIOKEHUE U Hcnonp3oBaTh  BEKTOPHl  KaK  HalpaBJICHHBIC
BBIYUTAaHUE BEKTOPOB, YMHOKEHHUE OTPE3KH, HCCJIEIOBATh reOMEeTPUYECKUi

BCKTOPA HA YUCJIO.




@uU3NYECKUI U T€OMETPUYECKUI CMBICI
BEKTOPOB.

Pasnoxxenune BekTopa 110 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BexkTopa.

CkaysipHO€E IIPOU3BEICHUE BEKTOPOB, €T0
IIPUMEHEHHE JUI HAXOXKACHUS JUIMH U
YTJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB Ui pEIICHUs
3a1a4 GU3NKU

(mepemenienne) u (U3HUECKUN (CUJIA) CMBICIBI
BEKTOPOB.

3HaTh OMpeeICHUs CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YHCIO, HCCIEI0BATh
TEOMETPUUYECKHH M (PU3HUYECKHH CMBICIBI 3THX
onepanui.

Pemate reoMeTprueckue 3aj1auu ¢ UCMOIb30BAHUEM
BEKTOPOB.

PacknanpiBath BEKTOp MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJINTH €0 OCHOBHBIE CBOMCTBA. BEMUMCIATH
CyMMy, Pa3HOCTb U CKAJIPHOE NPOU3BEACHUE
BEKTOPOB B KOOpJIMHATAX.

[IpumeHATh  CKalsipHOE  TNPOU3BEJACHHUE IS
HAXOKJICHUS JUIMH U YIJIOB

JlexapTOBBbI KOOPAUHATHI
Ha IJIOCKOCTH

JlexapToBbI KOOPIMHATHI TOUEK Ha
IJIOCKOCTH.

YpaBHEeHHE NPSIMON.

YpaBHenue okpyxHocTu. KoopnHaTsl
TOYEK [1EPECEUEHUS OKPY>KHOCTH U
MIPSIMOM.

MeTto KOOpAMHAT IPU PELLIEHUN
Tre€OMETPUUECKUX 3aa4, IPAKTHUECKUX
3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJILHON CUCTEMBI
KOOpJUHAT, IEKaPTOBbIX KOOPJAMHAT TOUKH.
BrIBOIUTE ypaBHEHHUE NPSIMON U OKPYKHOCTH.
BoiaensaTe noMHBIN KBaApaT sl HAXOKICHUS
LIEHTPa U paJuyca OKPY>KHOCTH 10 €€ YpaBHEHHUIO.
Pematp 3a1aun Ha HaXOKIEHUE TOUEK
NEPECEYECHMSI IPSIMBIX U OKPYKHOCTEH € IOMOIIBIO
METOJa KOOPJIMHAT.

Hcnonb3oBath cBoiicTBa yrioBoro ko3¢ duinenrta
MPSIMOM MIPH peIIeHnH 3aj1a4, AJIs OnpeeseHus
PaCIIOJIOKEHUS MTPSMOM.

[IpuMeHsTh KOOPAWHATHI IPU PELICHUN
TEOMETPUUECKUX U NMPAKTUUECKUX 3a]1a4, IS




MMOCTPOCHUA MATCMATHYCCKUX MOZ[GJ'IGI;'I PCAJIbHBIX
3a/1a4 («METOJ] KOOPJIUHATY).

[Tonmp30BaTbes AJIst MOCTPOCHUS M UCCIICIOBAHUIA
IU(GPOBBIMU PECYPCAMHU.

3HaKOMHTBCS C HICTOPUEH Pa3BUTHS T€OMETPHH

[IpaBuibHbIE
MHOT'OYTOJIbHUKU. J[;TnHa
OKPY>KHOCTH U ILIOIIAb
Kpyra. Beruucnenue
IJI0IaaeH

[IpaBuIbHBIE MHOTOYTOJIBHUKH.
Yucno JI. JInuHa OKpYKHOCTH, IyTH
OKPYKHOCTH.

Panpnanuas mepa yrna.

[Tnomans kpyra, cekropa, CerMeHTa

DopMyIMpPOBaTh ONPEAEIECHUE IPABUIBHBIX
MHOT'OYI'OJIbHUKOB, HAXOJUTb X JIEMEHTHI.
[Tonbp30BaTbCs MOHATHEM IJIMHBI OKPYKHOCTH,
BBEJIEHHBIM C ITIOMOIIBIO IIPABUIIBHBIX
MHOT'OYI'OJIbHUKOB, OIPEIENATh YUCIO I, JIUHY
YTy U palMaHHYIO MEpY yIJia.

IIpoBoauTh nepexon OT paAMaHHON MEPHI yIia K
IpajyCHON U HA00OPOT.

OmnpenensaTs m10Magb Kpyra.

BeBoguTs hopMyiisl (B rpaaycHON U panaHHON
Mepe) Ul AJIUH YT, IUIOMAAeH CEKTOPOB U
CETMEHTOB.

Boruucnare miomaau Guryp, BKIIOYAKOMINX
3JIEMEHTBI OKPYXHOCTH (Kpyra).

Haxonuts miomany B 3aa4ax peajbHON KU3HU

Z[BI/I)KGHI/IH IIJIOCKOCTH

[lonsTHE O NIBUIKEHUU TNIOCKOCTH.
[TapannensHbIN IEPEHOC, TOBOPOT
[IpuMeHeHue Npu peleHnHy 3a1a4

Paz6upath npumepsl, HIUTIOCTPUPYIOLINE TOHATHUS
JBHYKCHHSL.

DOopMyIUPOBATh ONPEAEICHUS IaPaIIEIbHOTO
IIEPEHOCAa, IOBOPOTA U OCEBON CUMMETPHH.
BBIBOIUTE NX CBOMCTBA, HAXOUThH HEMOABUKHBIC
TOYKHU.

Haxoauts LEHTPBI U OCH CUMMETPUI TPOCTEUILINX

¢buryp.




[IpuMeHATH napasuleIbHBIN IEPEHOC U CUMMETPHIO
MIpU PELICHUH TeOMETPUUYECKHX 3aja4 (pa3douparb
IIPUMEPBHI).

Hcnons30Barh 1 IOCTPOSHUS U UCCIIEIOBAHUN
U(PPOBBIE PECYPCHI

[ToBTOpeHue, 0600IIEHNE,
CHUCTEMaTHU3aIUs 3HAHHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7—9 KJIacCoOB,
000011IeHNE U CUCTEMATA3AIHS 3HAHUHN.

[Ipocreiimme reomerpuueckue GUrypsl u

ux cpoiictBa. 3mepenue
FE€OMETPUYECKUX BEJIIMYMH.
TpeyrosbHUKH.

[TapannenbHble U NEPIEHIUKYIISPHBIE
HIpsIMBIE.

OKpy’>KHOCTbB U KpYT.
I'eomeTpuueckne nocTpoeHus. YTisl B
OKPYKHOCTH.

BnncanHble U onMCaHHbBIE OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.
YUeThIpEXYrOJIbHUKU.

BrnincanHble 1 onvicaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema [Iudaropa n Havana
TPUTOHOMETPHUH.

Pemenne o6mux TpeyroabHUKOB.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.
[IpeobpazoBanms TIOCKOCTH.
Jswxenus. [TogoOue.

Cummertpus.

OmnepupoBarh NOHATUAMU: (pUTypa, TOUKa, IpAMa,
yroJl, MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUN TPEYTOJIbHUKHU, IIPIMOYTOJIBHBIN
TPEYroJbHUK, Me/IaHa, ONCCeKTpHca U BbICOTa
TPEyroJbHHUKA, apajuIeorpaMm, pomo,
IPSIMOYTOJIBHUK, KBaIpaT, Tpareuus; OKpyKHOCTb,
KacaTeJbHast, paBeHCTBO U Mo700me Guryp,
TPEYTrOJIbHUKOB; IapajuIeIbHOCTh U
NEPIEHIUKYJIIPHOCTD MIPSIMBIX, YTOJI MEXAY
IPSIMBIMU, CHMMETPHSI OTHOCUTEIILHO TOUKH U
IPSIMOM; JUIMHA, PACCTOSIHUE, BEJINYUHA YIJIa,
IUIOIIA/b, IEPUMETP.

Wcnonb3oBath hopmyInbl: nepuMeTpa U Iiouaaiu
MHOT'OYT'OJIbHUKOB, JJINHBI OKPYKHOCTH U
IUIOIIAAH Kpyra, 00bEMa MPSIMOYTOJIbHOTO
napasuleIenunesa.

OnepupoBaTh NOHATUAMU: IPIMOYTOJIbHAS
CHUCTEMa KOOPJAUHAT, BEKTOP; UCIIOIb30BaTh 3TU
HIOHSTHS JUIsl IPEACTABICHUS TaHHBIX U PEIICHHUS
3a/1a4, B TOM YHUCJIE U3 IPYTHX y4EOHBIX
MPEeIMETOB.

Pematp 3a1aun Ha MOBTOPEHUE OCHOBHBIX
MOHATHH, WILTIOCTPALINIO CBSI3EH MEXY
pa3IMYHBIMH YacCTSMU Kypca.

BriOupate MeToa [Uis pelieHus 3aaa4n.




ITmomans.
Brruncnenue nimomaneit. Inomamnu
MoI00HBIX (uryp.

JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH.

BCKTOpBI Ha IIJIOCKOCTHU

Pemrats 3aga4u U3 HOBC€I[HCBHOI71 JKHN3HHU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

['eometpus, 8 kiacce/ Mepansak A.T'., Ilononckuii B.b., SAxup M.C.; nox
penakmueit [lonoasckoro B.E., OG1iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®y»; AxkmuonepHoe  0OIIECTBO
«3narensctBO «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
I'eometpus, 8 xmacc/ Mepansak A.T'., [Tonouckuit B.b., Sxup M.C.; on
penakuueit [lomonbekoro B.E., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®y»; AknuoHnepHoe  OOIIECTBO
«3narensctBo «IIpocBemienue»
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

— bubmmoteka [IOK



