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HOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma mo reometrpun Ha 6a30BOM YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
COCTaBJICHa Ha ocHOBe TpeOoBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
OporpaMMbl  CpegHero  oOmiero  oOpa3oBaHMs, TpEACTaBIeHHBIX B  DenepanbHOM
rOCyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHIapTe cpemaHero odmero obpaszoBanus (IIpukas
Muno6prayku Poccun ot 17.05.2012 1. Ne 413, 3apeructpupoBad MUHUCTEPCTBOM FOCTHIIHH
Poccuiickoit ®enepauun 07.06.2012 1., per. Homep — 24480), ¢ yuérom Konuenuuu
MPEroJaBaHusl PYCCKOro si3pika W Juteparypel B Poccuiickoit ®enepaunu (yTBepxaeHa
pacnopspkenueM [IpaBurensctBa Poccuiickoit @eneparuu ot 9 anpesst 2016 1. Ne 637 -p).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «I'EOMETPUS»

I'eomerpust Kak OAMH U3 OCHOBHBIX pa3JelIOB IIKOJIbHONW MAaTEMAaTUKH, UMEIOIIUN CBOEH
LEeNbl0 00€CIEeYUTh HM3YyYE€HUE CBOMCTB M pa3MEpPOB (QUIyp, MX OTHOIIEHUI M B3aUMHOE
pacronoxeHue, ONUpaeTcs Ha JIOTUYECKYl0, J10Ka3aTelbHYl0 JHHMIO. LIeHHOCTh u3ydeHus
reOMEeTpUHU Ha YPOBHE OCHOBHOT'O 001Iero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO 00yJaronuics
YUYUTCSI TNPOBOAHUTH JIOKA3aTEJIBHBIE PACCYXACHHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYECHUS,
JIOKa3bIBaTh HCTHUHHBIE YTBEPXKIECHHUS U CTPOUTb KOHTPOPUMEPBI K JIOKHBIM, IPOBOAMTH
paccyXIeHusl «OT IPOTUBHOI0», OTIMYATh CBOMCTBA OT IMPU3HAKOB, (popMynHpoBaTh 0OpaTHbIE
YTBEPKJICHUS.

BTopoil 11e51b10 U3yueHUsI TEOMETPUH SIBJISIETCSI MCHOJIB30BAHUE €€ KaK MHCTPYMEHTA MpHU
pELIEHUN KaK MaTeMaTU4YEeCKUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEYAIOLIMXCA B PEAJbHOU
KHu3HU. OOyuaromMics JODKEH HAayYUTbCs ONPEAETIMTh TeOMETpPUYEecKylo (urypy, ommcartb
CIIOBaMH JIJaHHBIM 4epTEX MJIM PUCYHOK, HAWUTHU IUIOLAAb 3€MEJIBHOT0 Yy4YacTKa, paccuuTaTh
HEOOXOIMMYIO JIIMHY OITOBOJIOKOHHOTO KaOens WM TpedyeMble pa3Mephl Tapaxa JUis
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTENbHAS JMHUS B M3YYEHUH T'€OMETPHH.
IIpu pemeHnn 3a7ay  MPAKTUYECKOrO  Xapakrepa OOy4alomMiicss y4uTCS  CTPOHTH
MaTeMaTHUYeCKUe MOJEIH peallbHbIX JKU3HEHHBIX CHUTyalluid, MPOBOAMUTH BBIYUCIECHUS U
OLICHUBATh aJIeKBAaTHOCTh MTOJIY4YEHHOI' O pe3yJIbTaTa.

KpaiiHe BakHO MOMYEPKUBATH CBSI3M T'€OMETPUU C JAPYTUMHU yUEOHBIMH IpeaMeTaMu,
MOTMBHPOBATh  HUCIOJb30BAaTh  ONpPEJENEHUS TEeOMETpUYecKMX (GUryp W  IOHATHIA,
JI€MOHCTPUPOBATH IIPUMEHEHHE MOJIy4EHHBIX YMEHUH B GU3UKE U TEXHUKE. DTU CBSI3U HauboJee
SIpKO BUJHBI B TeMax «Bektopb», « Tpuronomerpuueckre COOTHOIEHUsD, «MeToll KOOpIuHAT
u «Teopema [Iudaropar.

VYuebublit Kypc «['eomeTpus» BKIIOYAET CIEAYIOLIUE OCHOBHBIE Pa3/elibl COJEP)KaHUS:
«['eomerpuueckue ¢GuUrypbl M HX CBOWCTBa», «VI3MepeHHE TIeOMETPUYECKUX BEIUUYUHY,
«/lexkapToBbl  KOOpAMHATBI HAa  INIOCKOCTH», «Bekropsl», «/IBHKEHUS  IUIOCKOCTH»,
«[IpeobpazoBanust Mo100OUsI».

MECTO YYEBHOT O IPEJIMETA «I'EOMETPUS» B YYHEBHOM IIJIAHE

Ha u3yuenne yueOHOrO Kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 dacos
(2 gaca B Henemo), B 8 knacce — 68 yacos (2 yaca B HeAeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJICITIO).



COJAEP KXAHUE YYEBHOI'O ITPEJMETA
7 KJIACC

Havanwuble moHsTHA reoMeTpuu. Touka, mpsimas, OTPE30K, Jyd. YTosl. Buabel yrios.
Beprukaneasie u  cMexHble yriibl.  buccekrpuca yrna. JlomaHas, MHOTOYIrOJIbHUK.
[TapanienbHOCTh U NEPHIEHANKYIAPHOCTD MIPAMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOMCTBA O0CeBOM cuMMeTpuu. [Ipumepsl cuMMeTpun
B OKPY’KaloLIeM MHpE.

OCHOBHBIE TMOCTPOECHMS C IOMOIIBIO LMPKYJIsd W JHHEWKH. TpeyroisHuK. BeicoTa,
Me/nMaHa, OucCeKTprca, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUM TpeyroidbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpU3HAKK pPAaBHOOEIPEHHOTro TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M IpHU3HAKU MapajuIeNbHbIX NpsMbIX. CyMMa yrjioB TpeyrojbHHKa. BHemHue
YTJIbI TPEYT OJIbHUKA.

[TpsimoyronbHbIl TpeyroabHUK. CBOMCTBO MenMaHbl HMPSIMOYTOJIbHOI'O TPEYroJIbHUKA,
NIPOBENEHHON K runoreHyse. [IpusHaku paBeHCTBA IPSAMOYTOJbHBIX TPEYr OJIbHUKOB.
[IpsiMOyrosIBHBIN TPEYTONBHUK € YIiioM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OosbIleM yriie u 0oJbliell CTOpoHe TpeyroyibHUKa. [1eprnenuKyisp 1 HakJIO HHas.

I'eomerpuueckoe MecTo TOodeK. buccekTpuca yriia M CEepelMHHBIA NEPHEHAMKYIAP K
OTPE3KY KaK F€OMETPUUECKNE MECTA TOUEK.

OkpyXHOCTb M Kpyr, XOopAa W JuaMerp, UX CBOMcTBAa. B3auMMHOE pacrnoioxxeHue
OKpY’KHOCTH U npsiMoi. KacaTenpHas M cekylias K OKpYXHOCTH. OKpy>KHOCTb, BIIUCAHHAs B
yroJ. BnmcanHas 1 onvcaHHas OKpY>KHOCTH TPEyTroJIbHUKA.

8 KJIACC

YersipéxyronsHuku. llapamnenorpamMm, €ro npusHakd M CBOWCTBA. YacTHBIE cily4au
napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX MpHU3HAKU M cBoiicTBa. Tpamenus,
paBHOOOKas Tpamerus, e€ cBoicTBa U NMpu3HaKku. [IpsMoyroyibHas Tpamnenus.

Meton ynBoenus menuanbl. LleHTpanbHas cummetpus. Teopema Paneca u Teopema o
IPONOPLHUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJibHUKA U Tpamnenuu. LlenTp Mace TpeyronbHuKa.

[Tonobue TpeyrompHUKOB, KO3 hunueHT noaodus. I[lpusHaku mogo0usi TPEYroJIbHUKOB.
[IpumeHenue nogoOus Mpu peleHu  NPaKTUIECKUX 3a1a4.

CaoiicTBa muiomaaei reoMmerpuueckux guryp. @opMyinsl Uil IUIOMIAIU TPEYrOJbHUKA,
napaesorpamma, pomoa u tpanenuu. OTHOIIEHHE TIOMIAIeH MOA00HBIX PUryp.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIeT4yaTol Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa npu pemieHHUH MPAKTHYECKUX
3a/1au.

CuHYyC, KOCHHYC, TaHI'€HC OCTPOro yrja HpsIMOYIOJIbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAeCcTBO. Tpuronomerpudyeckue GyHkimu yrioB B 30, 45 u 60°.

BrnimcanHble M LEHTpAJIbHBIE YTJIbI, YTOJ MEXAY KacaTeabHOW M XOpAOW. YTJIbl MEXAY
XOpAaMHM M CEeKylIMMH. BrucanHble U ONHMCaHHBbIE YETHIPEXYTOJBHUKH. BzanmHoe
pacnoniokeHue aByX OKpyxkHocteil. Kacanue okpyxknocted. OOmme KacaTelbHBIE K JIByM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPHUIOHOMETPUYECKOE
TOX1ecTBO. DOPMYJIbl HPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerieHnue
MPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMbI CHHYCOB.

[TpeoGpazoBanue momgodus. [Tomodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILUX,
TEeOpeMa O KBaJipaTe KacaTeJIbHOM.

BekTop, nmumHa (MOAYJb) BEKTOpAa, COHAMpaBIEHHBIE BEKTOPBI, IPOTHUBOMOJIOKHO
HarpaBJieHHblE€ BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpaIlUU HaJ
BeKTOpaMu. PaznojkeHre BeKTOpa Mo JIByM HEKOJUIMHEAPHBIM BekTOopaM. KoopauHaThl BEKTOPA.
CkansipHoe mpou3BeeHNe BEKTOPOB, TPUMEHEHHE 11 HAaX0XK/ICHUS AJIMH U YTJIOB.

JlexkapToBbl KOOpIWMHATHI Ha IIJIOCKOCTU. YpaBHEHHs NpPSIMOH H OKPYKHOCTH B
KOOpJMHATaX, IepecedeHre OKPY>KHOCTEH U MpsAMbIX. MeToa KOOpAMHAT U €ro MpUMEHEHHE.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH. JIIMHA OKpY>KHOCTU. I'pagycHast U paauaHHasi Mepa yria,
BBIUKCIIEHUE AJTUH IyT OKpyx)HocTel. [lnomans kpyra, ceKTopa, CerMeHTa.

JIBMYKEHHMSI TNIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU GUryp (3JeMeHTapHbIe PEICTaBICHUS).
[TapannensHebiil nepenoc. [1oBopoT.



IHJIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA YYEBHOI'O
IMPEAMETA

N3ydyenne reomerpun B CpelHEW IIKOJIE HANPABJICHO Ha JOCTIKEHHE OO0YyJaroUUMUCS
CIIEAYIOMUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4EOHOTO
npenMeTa.

JIMYHOCTHBIE PE3YJIbTATbHI
JInuHOCTHBIE pe3yabTaThl OCBOEHHUS MporpamMmbl YyueOHOro kypca «l'eomerpusi»

XapaKTePU3yIOTCS

1) maTpHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM WHTEpeca K TPOIIJIOMY M HACTOSIIIEMY POCCHHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUWEM K JOCTH)KEHUSM POCCUHWCKUX MATEMAaTUKOB M POCCUKCKOMN
MaTeMaTUYECKON MIKOJIbI, K UCIOJIB30BAHUIO 3TUX TOCTHKEHUHN B IPYTUX HAYKAX M MPUKIIAJTHBIX
chepax;

2) rpaskJIaHCKO€ U JYyXOBHO-HPABCTBEHHOE BOCITUTAHUE!

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA M pealu3aldd €ro Impas,
MPEICTABJICHHEM O MAaTEMaTHYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHU, TPOLIEAYp TPaKIAaHCKOTo 00IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXJICHHUIO THYECKHX MPOOJieM, CBSI3aHHBIX C MPAKTHUECKHM MPUMEHEHHEM JOCTHKEHUN
HAyKH, OCO3HAHHEM Ba)KHOCTU MOPATbHO-3THUECKUX MTPUHIIUIIOB B IEATEIbHOCTH YIEHOTO;

3) Tpy10BOE BOCIUTAHUE:

YCTaHOBKOH Ha aKTHUBHOE ydYacTHe B PEHICHUM NPAKTUYECKUX 3a/lady MaTeMaTHUeCKO
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)XKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKEHUH BCEl
KU3HU ISl YCIEIHOW MpodecCHoHanbHOM JesSTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHAMBHUAYaJTbHON TpPaeKTOpUH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YU4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 5CTETHYECKOE BOCTIMTAHUE!

CIIOCOOHOCTBHIO K DMOIMOHAILHOMY M JCTETUYECKOMY BOCIPUATHIO MaTEMAaTHYCCKUX
00BEKTOB, 3a/1a4, PEIICHU, paCCyKICHUI, YMEHHUIO BUJETh MATEMATUICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) LEHHOCTH HAYYHOT'O TTO3HAHUS:

OpUEHTAllMel B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUs 4YEIOBEKa, MPUPOALI W OOIIECTBA, MOHUMAHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YeOBEYECKOM AesTENbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl Pa3BUTHS [IMBUJIM3AIIMU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MaTEeMAaTUYECKOU
KyJIbTypOM Kak CpEICTBOM TIO3HAHHUS MHpA, OBJAJACHHEM TNPOCTEUIIUMU HABBIKAMHU
UCCIIEI0BATEIbCKOM eI TeIbHOCTH;

6) ¢usmueckoe BocnuTaHue, (HOPMUPOBAHHE KYJIHTYPHl 3A0POBbSI M 3MOIMOHAIBHOIO
0JIarormoJyuHns:

TOTOBHOCTHIO TPUMEHSTh MaTeMaTHYEeCKHE 3HAaHUS B HWHTEpPECcax CBOETr0 3J0POBbS,
BEJICHHS 3/I0pPOBOTr0 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEXUM 3aHITHI H
OTIbIXa, peryysipHas (u3uvecKas aKTUBHOCTB), CHOPMHPOBAHHOCTBIO HaBbIKa pediiekcuw,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY W TAaKOT'0 YK€ IIpaBa APYyroro 4eJoBeKa;

7) PKOIOTUYECKOE BOCTTUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWH IJIs pEIIeHHs 3a]ad B 00JacTH
COXPaHHOCTH OKpPYXAIoWIed Cpenbl, IJIAaHUPOBAHUS TOCTYIKOB M OICHKH HX BO3MOXKHBIX



HOCJIEACTBUN JUIsl OKPY)KAIOIEH cpeabl, OCO3HAHUEM IJI00aJbHOTO XapaKTepa IKOJOTrHYECKUX
po0JieM U MyTeH UX peLIeHus;

8) ajanTanus K U3MEHSIOLUIMMCS YCIOBUSM COLIMATILHOW U ITPUPOTHON Cpeibl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSAX HEONPENEJIIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHCIE YMEHUE YUYUTHCS Y APYTUX
Jrofiel, TpHoOpeTaTh B COBMECTHOM JAESITENbHOCTH HOBBIE 3HAHUS, HAaBBIKU U KOMIETEHLUU U3
OIIbITA APYTHX;

HEOOXOIUMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHUI, B TOM 4HCIle (OpPMYyJIUPOBATh HJIEH,
MOHATHS, TUIIOTE3bI 00 O0BEKTAaX M SIBICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
neuIUTHl COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IMJIaHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO ~ OCO3HABATh  CTPECCOBYIO CUTYalUl0, BOCIPHHUMAaTh CTPECCOBYIO
CUTYyallMI0 KakK BBI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMble PEIICHUS U
nelcTBUs, (POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MerTanpenMeTHble pe3ynbTaThl OCBOGHHSI paboueil mporpaMMmbl IO JUTEpaType IJIs
cpeaHero o61ero o0pa3oBaHus TOKHBI OTPaXKaTh:

OBnazneHue yHUBEpCAIbHBIMY y4eOHBIMHM MO3HABATEIbLHBIMH 1eHCTBHSIMH
1) 6a30BbIC JTOTUYECKHE CH CTBHS:
o BBISIBJSITH M XapaKT€pU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTEeMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEKIy MOHATHSIMH, (QOPMYIHPOBATH OMpENCNeHUs] TOHSATHUH,
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PHUKAIMM, OCHOBAHHUS i 0000IIeHUs u
CpaBHEHUsI, KPUTEPUH MPOBOUMOTO aHAJIH3a;
o BOCIIpUHUMATh, (OPMYJIMPOBATh M MPEOOPa3OBHIBATH CYXKACHUS: YTBEPAHTEIbHBIC U
OTpHIIaTEIbHbIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;
o BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3M M MPOTUBOpeUUs B (pakTax,
JaHHBIX, HAOJNIOJCHUSAX M  YTBEPXKICHMSIX, Ipeajaratb KPUTEPUU Ui BBISBICHHS
3aKOHOMEPHOCTEW U POTUBOPEUUIL;
. JieNlaTh BBIBOJBI C MCIIONB30BAHUEM 3aKOHOB JIOTMKHU, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOY€HUH, YMO3aKIIOUeHNUH 11O aHaJIOTUH;
o pa3dupaTh 0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKJIEHUHN (TIPSMbIE U OT MPOTHBHOIO),
IPOBOIUTh  CaMOCTOSATENIbHO  HECJOXKHBIE JIOKa3aTeIhbCTBA  MaTeMaTHYEeCKUX  (PaKToB,
BBICTpaUBaThb AapryMEHTAllMl0, HNPUBOAUTH INPUMEPbl U KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHbIE PACCYKECHUS;
o BbIOMpaTh CHoco0 pemeHus ydyeOHOW 3adaud (CpaBHMBAThb HECKOJIBKO BapUaHTOB
pelieHus, BBIOMpaTh Hanbosiee MOAXOASINMH C Y4YETOM CaMOCTOSITENBHO BBIIEJICHHBIX
KPUTEPHEB).
2) 6a30BBI€ UCCIIEIOBATENHCKUE ICHCTBUS:
o UCMOJb30BaTh  BOMPOCHI ~ KaK  HMCCJIENOBATENbCKUM  WMHCTPYMEHT  MO3HAHUA,
(dbopMynupoBaTh BOIPOCHI, (GHUKCUPYIOIIME MPOTUBOpEUYUE, MpoldiieMy, CaMOCTOSITEIbHO
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH I'MIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULUIO,
MHEHHUE;
o MPOBOAUTH MO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOXHBIN SKCIIEpUMEHT,
HEOOJIIIIOE HCCIIEIOBAHUE II0 YCTAHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;



o CaMOCTOSITENIFHO (POPMYITHPOBATH 0000IIEHHUS U BBIBOJBI 11O pe3ybTaTaM MPOBEAEHHOTO
HaOJIOJICHNS, UCCIICOBAHUS, OIEHUBATh IOCTOBEPHOCTD MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000IIEHN;
o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKIKE BBIABUTATh MPEIMOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBHUSX.
3) pabota ¢ uHpOpMaITHEii:
o BBISIBJIATH HEOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALINH, TAHHBIX, HEOOXOAUMBIX IS
pElIeHHS 3a7a9H;
o BBIOMPATh, aHAJIM3UPOBATh, CHUCTEMATU3MUPOBATh W HHTEPIPETUPOBATH HWH(OOPMAITUIO
pa3IUYHBIX BUIOB U (GOPM MPEACTABICHUS;
o BBIOMpaTh (HOpMy TMpencTaBlieHus] HHOOPMAIMA W WIDTFOCTPUPOBATH pPEIIaeMbIe 3a/1auu
CXEeMaMH, TuarpaMmmaMu, HTHOU rpauKoi U ©X KOMOUHAIIUS MHU;
o OLICHUBATh HAJEKHOCTh MHPOPMALMKM MO KPUTEPHUSM, MPEII0KEHHBIM YUUTEIEM WITN
copMyIUPOBAHHBIM CAMOCTOATEIBHO.

OBiajeHue YHUBePCATbHBIMH KOMMYHHUKATHBHBIMH A1eHCTBUAMM
o BOCIIpUHUMATh U (QOPMYJIUPOBATH CYXKAEHUS B COOTBETCTBUHU C YCJIOBUSMU U LIETIMU
oOIIeHMs], SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHUChMEHHBIX
TEKCTax, JaBaTh TOSICHEHUS IO XOAYy pEIICHUS 3a7a4d, KOMMEHTHPOBATH IOJTy4YEHHBIN
pe3ynbTar;
o B XO7€ OOCYXIEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI, TPOOJIEMBI,
pemaeMoii 3a/ayu, BBICKA3bIBATh WU, HAICJICHHbIE Ha MOWCK PEHICHUs, COMOCTABIATH CBOH
CYXKIICHUS C CYXJCHHUSIMH APYTUX YYACTHHUKOB TUAJOra, OOHAPYKUBATh Pa3U4Me U CXOACTBO
MO3UIIHI, B KOPPEKTHOH opme GOopMyITUpOBATh Pa3HOIIACUS, CBOU BO3PAKCHHUS,
o NPECTaBIATh PE3yJbTaThl PEIICHUs 3aJauM, HKCIIEPUMEHTA, MCCIENOBAaHUs, IPOEKTa,
CaMOCTOATENILHO BBIOMpaTh ¢GoOpMaT BBICTYIUICHHS C Y4ETOM 3ajay TMPE3CHTAIMd W
0COOEHHOCTEN ayIuTOPUH;
o MMOHUMATh M MCIIOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIUBHUIYAIbHONU PabOTHI TIpH
peleHun y4eOHbIX MaTEMaTHUECKUX 3a/1a4;
o MPUHUMATH 1[€JThb COBMECTHOM JeATEIbHOCTH, IJIAHUPOBATH OPraHU3aIMi0 COBMECTHOU
paboThI, pacrpeAeNsTh BUIBI pabOT, 10roBapuBaThCs, 00CYKIATh MPOIIECC M Pe3yJIbTaT paboThI,
000011aTh MHEHHUS HECKOJIBKHUX JIIO/ICH;
o y4acTBOBaTh B IPYMNMOBLIX (hopMax paboTsl (00CyxkaeHHs, 0OMEH MHEHUSIMH, MO3TOBbIE
IITYPMbl U JAPYTHE), BBIIOJHATH CBOIO YacTh PalbOThl U KOOPAMHHUPOBATH CBOW JACUCTBUS C
OPYTUMH YIEHaMH KOMaHIbl, OIIEHMBATh KAa4eCTBO CBOEr0 BKJAJa B OOMIMI MIPOIYKT IO
KpuTepusiM, ChOpMYITUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

OBilaieHHe YHUBEPCATBLHBIMH PeryJIITHBHBIMH JIefiCTBUSIMU:
1) camoopranu3zanus:
o CaMOCTOSITENIFHO COCTAaBJSATh ILJIAH, QJITOPUTM pelIeHHs 3afadyd (UM €ro 4YacTh),
BBIOMPATh CHOCOO PEIICHUS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMAIU H.
2) CaMOKOHTPOJIb:
o BJIaJIETh CIIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yJbTaTa peLIeHUs
MaTEeMaTHYCCKOM 3aJauH;
o NpEeIBUIETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTh NpPHU PELICHUU 3a7auyH, BHOCHTH
KOPPEKTHUBEI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBIIGHHBIX TPYIHOCTEH;



J OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATENbHOCTH IOCTABJIEHHON LIEMM M YCIOBUAM,
OOBSICHATh IPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeIH, HAXOIUTh OUIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIBITY .

HNPEAMETHBIE PE3YJIBTATDI 10 KJIACCAM:
7 KJIACC
Pacno3HaBaTh H3y4YeHHBIE TEOMETPUYECKUE (UTYpPBI, ONpPENeNsITh WX B3aUMHOE

pacnonoxeHue, M300pakaTb T'€OMETPHUYECKHE (UTYpHI, BBIMOJHATH YEPTEKH IO YCIOBHIO
3amaun. M3MepsATe NMHEHHBIE W YIIOBBIE BEJIWYMHBL. Pemate 3agauM Ha BBIYUCICHHE AJIMH
OTPE3KOB U BEJIMYMH YTJIOB.

Jenate rpyOyio OI[EHKY JMHEHHBIX U YTJIOBBIX BEIMYMH IPEAMETOB B PEAbHON >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3znuyaTh pazmMepsl 3TUX 00BEKTOB MO MOPAAKY BEIUUHHBI.

CTpouTh UEepTEXH K TEOMETPUUECKUM 3a]1a4aM.

[Tonp30BaTbCs NpPHU3HAKAMU DPABEHCTBA TPEYTOJILHUKOB, MWCIOJIb30BaTh IPU3HAKH M
CBOHCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILIEHUH 3a1au.

IIpoBOIUTE TOrNYECKUE PACCYKACHUS C UCIOIB30BAHUEM I'€OMETPUIECKUX TEOPEM.

ITonp30BaThCA NpPU3HAKAMU DPABEHCTBA IPSAMOYTOJNBHBIX TPEYrOJBHUKOB, CBOWCTBOM
MEIUaHbl, NPOBEAEHHOM K THUIOTEHY3€ MNPSIMOYTOJbHOIO TPEYrOJIbHHKA, B PEIICHUU
r€OMETPUYECKUX 3a]1a4.

Onpenenars napajuleIbHOCTh NMPSMBIX C MOMOULIBIO YIJVIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexkymas. Onpenensars nNapawielbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK
OJTHOM NIPAMOM 710 TOUEK IPYTrON MPsIMOI.

PemaTp 3a1aun Ha KJI€T4aTON Oymare.

[TpoBOAMTE BBIUMCIEHUS M HAXOAWTh YUCIOBbIE M OyKBEHHbIC 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX  3aJadyax C  HCIOJIb30BAHMEM  CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTI'OJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX IpU MEPECEUEHHM J[BYX MapalIesIbHBIX
IPSAMBIX CEKyIIel. PemaTs npakTHYeCKue 3a/1a4i Ha HAXOXKACHHUE YIJIOB.

Brnanets noHATHEM reOMETPUUYECKOr0 MECTa TOUEK. YMETh OIpeNeNsaTh OUCCeKTpucy yria
Y CEpPEIMHHBIN NEePHEHIUKYJIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK.

dopmyIMpoBaTh ONpPENENEHUs OKPY>)KHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
M10JIb30BaThCS UX CBOMCTBAMU. YMETh IPUMEHSThH 3TH CBOMCTBA IIPU PELICHUH 3a/1a4.

Bnaners NOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJIBHUKA OKPY)KHOCTH, YMETb HaXOIWUTh €€
neHTp. [lonb3oBaThes pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYToJbHUKA MEpeceKaoTcs B
OJIHOM TOYKE, U O TOM, YTO CEPECAUHHBIC MEPHEHIMUKYJAPbl K CTOPOHAM TpPEyroJIbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Brmagetp mnNOHATHEM KacaTeIbHOM K  OKPYXKHOCTH, IIOJb30BaTbCid TEOPEMOH O
MIEPIIEHANKYJIIPHOCTH KAaCcaTeJIbHOM U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUS.

ITonp30BaTbCAd  MPOCTEHMINIMMHM T'€OMETPUYECKMMU HEPAaBEHCTBAMH, IIOHMMAaThb HUX
MPAKTUYECKUN CMBICIL.

ITpoBOANUTE OCHOBHBIE F€OMETPUUECKUE ITIOCTPOCHUS C IOMOUIBIO LIUPKYJIS U JIMHEUKH.

8 KJIACC
Pacnio3HaBaThb OCHOBHBIE BU[bl UYETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, I10JIb30BATHCA HX

CBOMCTBaMU IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.
[IpuMeHsAT, CBOMCTBA TOYKM NEPECEUCHUs] MEIUAaH TPEyroibHHKA (IIEHTpa Macc) B
pelIeHnH 3a1a4.



Brnaners noHsTHEM CpelHEN JMHUM TPEYrOJbHUKA W Tpaleluy, IPUMEHATh UX CBONCTBA
IIpM pElIeHWH TreoMeTpudeckux 3anad. Ilonmpb3oBatecsa Teopemoir dasieca U TEOpEMOH O
MIPONOPLIMOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JIUIS PELICHUs IPaKTHUECKUX 3a/1ay.

[TpuMeHATh TpU3HAKYU OO0 TPEYTOJIBHUKOB B PEIIEHUU T'€OMETPUUECKUX 3a/1a4.

[Tonp3oBaThcst Teopemoit Iludaropa 1t pelieHuss reoMeTpUYECKUX U IMPAKTHYECKHX
3ana4y. CTpouTh MaTeMaTHUECKYI0 MOJelb B MPAKTHUYECKUX 3a7adax, CaMOCTOSTENbHO JIeTaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE AJIUHBI.

Bnanere NoHATHSMM CHHYCa, KOCMHYCa M TaHI€HCa OCTPOro yrija MHpsSMOYTOJIbHOTO
TpeyroibHUKa. [Tonb30BaThCa STUMH MOHATUAMU JUUIS PELIEHNS NPAKTHUECKUX 3aa4.

Boruucnsate  (pa3aMUHBIME - COCOOAMHM)  IUIOIMIA[Ab  TPEYroJIbHUKa W IUIOIIATH
MHOTOYTONBHBIX ~ (uryp (momp3ysich, TZH€ HEOOXOAUMO, KalbKyssTopoMm). IIpumeHsTH
MOJTyYEHHbIE YMEHHUS B IPAKTUUECKUX 3aJadax.

Bnanere MOHATUSAMHU BIMCAHHOIO U IEHTPAJIbHOI'O YIJIA, MCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yTJaX, yrilax MexJ1y XOopAaMu (CeKyIIMMH) U yIiie MeXIy KacaTelbHOW U XOpIaou
IIPY PELIEHUH T'€OMETPUUECKUX 3aau.

Bnaners NMOHATHEM ONHMCAHHOIO YETBIPEXYIOJbHUKA, NIPUMEHATH CBOMCTBA ONHUCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PELLICHUU 3a/a4.

ITpuMeHATh MOy4YEeHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOIEIH I
3aJjay peajbHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOINE BBIYMCICHUS C IPUMEHEHHEM 110100Us
U TPUTOHOMETPHH (I10JIb3YSICh, TJ1€ HEOOXOAUMO, KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpPUYECKHE (QYHKIUU OCTPbIX YIJIOB, HAXOJIUTh C HUX IOMOIIbIO
pa3iuyHbBlEe  3JIEMEHTHl  MPSAMOYIOJBHOI'O  TPEYTrOJIbHUKA  («pelieHue MpSMOYIOJbHBIX
TpeyroiabHUKOB»). HaxonuTe (C mMOMOIIbIO KaJdbKyJATOPA) JJIMHBI U YIJIBI A HETaOJIMUYHBIX
3HAYCHUM.

[Tonp3oBaThCst GOpMYyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM
JUIl HAXO0XKJIEHUSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUECKUMHU BEINIMHAMM.

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JIJI1 HaXOXACHMS PA3IMYHBIX 3JIEMEHTOB
TPEyrojbHUKa («pELIEHHE TPEYrOJIbHUKOB»), NMPUMEHATh UX MPU PEIIEHUU T'E€OMETPHUYECKHX
3aj1ad.

Brnanets moHaTusMU npeoOpa3oBaHus M0100Us, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBaTecs cBOMCTBaMU MOJ00US IPOU3BOJIBHBIX (QUTYp, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh yIibl Y NOoA00HBIX (uryp. [IpuMeHsaTh cBOIcTBa 000K B NPAaKTHUECKUX 3ajJadax.
YMeTh NpUBOJUTH IPUMEPHI MOT00OHBIX GUTYp B OKPYXKAIOIIEM MHUPE.

ITonp30BaThCs TEOpEMaMU O MPOU3BEACHUHM OTPE3KOB XOPH, O NMPOM3BEACHUM OTPE3KOB
CEeKYILUX, O KBaApaTe KacaTeJIbHOMU.

[Tonp30BaThCs BEKTOpPaMH, IOHMMATh WX TIEOMETPUYECKUH M (U3NYECKHH CMBICIH,
IPUMEHATh UX B PEIIEHUU TEOMETPHUECKHX M (u3ndeckux 3anad. lIpuMeHsATH ckaispHOe
IIPOU3BE/IEHNE BEKTOPOB /Il HAXOKJEHUS JUIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B pelIeHUU
reOMEeTPUYECKUX U MPAKTUUECKUX 3a/1a4.

Bnanetrs moHATHSAMU NMPaBUIBHOI'O MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI AYTH
OKPY)KHOCTM W paJuaHHOM Mephl yIya, YMEThb BBIYMCIATH IUIOLIAJb KpPyra M €ro 4YacTem.
[IpuMeHTh OJIy4EeHHBIE YMEHMS B IPAKTUUECKUX 3a/1ayax.

Haxonute ocu (WM IEHTPHI) CUMMETPUM (GHUTYp, TPUMEHATH ABMIKEHHUS IJIOCKOCTH B
MIPOCTEHIINX CIIydasiX.



[TpuMeHsATh MoNy4YeHHbIE 3HAHUSA HA NPAKTHUKE — CTPOUTh MaTEeMaTHYECKHE MOJEIH IS
3aJ1a4 peajbHOMN KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BHIYMCIIEHUS C IPUMEHEHHEM 1000us
U TPUTOHOMETPUYECKHUX (PYHKIUH (I10JIb3YACh, TJIe HEOOXO0AUMO, KaIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHnoBanue pa3iesioB u Koan4ecrso JIeKTPOHHBbIE (LM POBHIE)
n/n TeM NPOrpPaMMbl o0pa3oBaresibHbIE pecypchl
4acoB
IIpocrelimme reoMeTpu4ecKue
1 (GUrypHI M UX CBOICTBA. 14 bubmoreka [IOK
H3mepenune reoMeTprudecKux https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmoreka [IOK
2 Tpeyrobrmuiin 22 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE IPSIMBIE, 14 bubmuoreka [JOK
CyMMa yTJIOB TPEyroJbHHUKA https://m.edsoo.ru/7f415e2e
4 OKpY>KHOCTb U KPYT. 14 bubmmoreka [JOK
I'eomeTpuyeckue mocTpoeHUs https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHue, 0600IICHIE 4 bu6moreka [JOK
3HAHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68
[MTPOI'PAMME
8 KJIACC
Ne HauMeHoBaHMe pa3geJoB ©W TeM KOHZ::;;BO DJIeKTpOoHHbIE (U POBBIE)
n/n NporpaMmel o0pa3oBaTe/ibHbIEe pecypchl
, bubmuorexa [JOK
! HeTBIpEXyT oMb HHKH 12 https://m.edsoo.ru/7f417e18
2| mponopuonamnix orpestix j5 | Bubmoreka IOK
pOTopH P ’ https://m.edsoo.ru/7f417e18
110JJ00OHBIE TPEYTOJIbHUKHI
3| pesronmmon amioreyr o 14 | BubmoreaIOK
pey Y https://m.edsoo.ru/7f417e18
¢uryp. Ilnomanu nogo0HIX puryp
4 Teopema Iludaropa u Hauanza 10 bubmoreka [{JOK
TPUTOHOMETPUHN https://m.edsoo.ru/7f417e18
VYTubl B OKpYKHOCTH. BincanHble u
5 OMUCAHHbBIC YETHIPEXYT OJIbHUKH. 13 bubmotexa L{OK
KacatenbHbie K OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmoteka I{JOK
6 [ToBTOpeHue, 0000IICHNE 3HAHUT 4 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB IIO 68
[NPOI'PAMME

9 KJIACC
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https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
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Koaunue

JIEKTPOHHBbIE

Ne HaumeHoBaHue pa3aesoB u
CTBO YacoB (undposBbie) oOpazoBaTebHbIE
n/n TeM HPOrpaMmbl
pecypchbl
1 xocnmyeon n omiyoon, Pemere | 16 BuSmsorerca LIOK
y yeos. https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
oy | 1| iomosiox
9 CTPIHCCKIE COOTHOMIC https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
. bu6mmoreka [JOK
4 Bexropsl 12 https://m.edsoo.ru/7f41al2c
y JlekapTOBBI KOOpAWHATHI HA 9 bubmotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
{ G| | Db 0K
1 Py Ham https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue miomaneu
6 Jlsue 0CKOC 6 butimoreka [JOK
PHACHI LT ™ https://m.edsoo.ru/7f41al2c
4 IloBTopenue, 0000IICHHE, 7 bubmorexa [IOK
CHCTEMaTH3allMs 3HAHHM https://m.edsoo.ru/7f41al2c
OBIHIEE KOJIMYHECTBO YACOB IIO 68

I[TPOTPAMME
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