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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUI CBOEH
LENBI0 00ECNeYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOILIEHUH U B3aUMHOE
PacCIOJIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, [TOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCsl B TOM, YTO O0YJaroIuiics
YUUTCS TNPOBOJAUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, ()OPMYIUPOBATH OOpATHbIE
YTBEPKACHHUS.

Bropoil nenbro nu3y4eHuss TeOMETPUU SBIIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PEILICHNH KaK MaTEMAaTHMYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCS B PEATbHOU
KU3HU. OOydaroluiicss OMKEH HAy4dMTbCs OINPENEIUTh I'€OMETPUUECKYI0 (QUrypy, ONUCATh
CJIOBAMH JAHHBIA 4epPTEX MM PUCYHOK, HAWTH IUIOLIA[b 3€MEJIBHOIO y4acTKa, pacCuUTaThb
HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJISL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHASI JIMHUSA B U3YYEHUU I€OMETPHUHU.
Ilpu pemeHun 3agady  MPAKTHUECKOro  Xapakrepa OOy4aroIIMMCS  y4UTCSl  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJAUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pPe3yibTaTa.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U TEOMETPUU C APYTUMHM Y4E€OHBIMH NpEAMETaMH,
MOTUBUPOBaTb  MCIIOJIB30BaThb  ONPEACICHHUS  TIEOMETPUYECKUX  (GUIyp U MOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJTYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HanboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpHUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYueOnsbiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIE Pa3liebl COJECPIKAHUS:
«['eomerpuueckne ¢GuUrypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BekTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha u3ydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Henenm), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble moHsATHUS TeomeTpuu. Touka, mpsiMasi, OTPe30K, Jiyd. Yrosu. Bumabl yrios.
BeprukansHple UM CMexXHBIE yIUBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapamienbHOCTh U IEPHEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJId W JuHeWku. TpeyronbHuk. Bpicota,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEApEHHBII 1 PABHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO TpeyroabHHKA.

CroiicTBA W TIPU3HAKH PABHOOEIPEHHOTO TpeyrojdbHUKA. I[Ipw3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKK NapajUIeNbHBIX NpsMbIX. CymMMma YriioB TpeyrojibHuKa. BHelrHue
YTJIbI TPEYTObHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MNpPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpHuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH CTOpoHE TpeyroabHuKa. [leprnenaukynsap 1 HaKIOHHas.

I'eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yria W CepeIMHHBIA MEPHNEHIUKYISp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOpJa M JAMAaMeTp, MX CBOICTBa. B3anMHoe pacroyiokeHue
OKpYyKHOCTH M mnpsmoil. KacatenbHas u cekymass K OKpyKHOCTU. OKpy>KHOCTb, BIHMCAHHas B
yroi. BnimcanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronbHuku. [lapamnenorpamm, ero mnpu3HakKu W CBOMCTBA. YacTHble ciydyau
napajuiesorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU M CBOHMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca U TeopemMa o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpEeyrojabHUKa U Tpaneunu. L{eHTp macc TpeyrojapHHUKa.

[TonoGue TpeyroapHUKOB, K03 dunuentT moaodus. [lpusHaku momodusi TpEyroJbHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomianeii reomerpudeckux ¢uryp. @opmynsl As IUIOMIAAN TPEYrONbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruncnenue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHUH MPaKTHYECKUX
3az1ad.

CuHyc, KOCHHYC, TAQHI€HC OCTPOrO YyIJIa MPSMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpudeckre GyHkiuu yrinos B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPIOH. YTIbI MEXIY
XOpAaMud U CEeKylUMMHU. BrnincanHble W ONMCaHHBIE YETBHIPEXYTOJIbHHUKU. B3anmHoe



pacrmonioxeHue IByX OKpyxkHocte. Kacanme oxpyxkHocrted. OOmme KacaTelbHbIE K ABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1o061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUMN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAlUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 IByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYrOJBHUKU. [[1MHA OKpykHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. Ilnomanp kpyra, cektopa, cermMmeHTa.

JIBuKeHMsI TNIOCKOCTH U BHYTPEHHUE CUMMETPUH UTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbii epenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTHX HAYKAX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPa)KTaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIBbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U O3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHHU, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBAa, NMOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW NEesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIIM3ALNUN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCIIEIOBATEILCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHHMe  KYJLTYPbl  310POBbSl H
IMOLMOHAJIBHOIO 0JIArON0JIYyYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a *KM3HH (30POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUIH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIS pElIeHUs 33a1a4 B 00JacTu
COXPAHHOCTH OKpYXKaroUIel cpefpl, TUIAHUPOBAHUSI TMOCTYNKOB MU OLEHKA HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrozei, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(QUINUTEI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBUBJIATH U XapaKTCPU30BATHL CYHICCTBCHHBIC IMPU3HAKKW MATCMATUYCCKHUX OGBGKTOB,
MOHSTUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAeNeHUsl MOHATHUH,
YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS AJis 00001IeHus U
CPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3A,

® BOCIPHUHHUMATH, (HOPMYIHPOBATH M NMPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

® BBIIBIATH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUHs B (aKTax,
JaHHBIX, HaGHIO,Z[GHI/IHX U YTBCPXKIACHUAX, MpcAjiaratTb KpPUTCPUU [JISI BBISABJICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

¢ JCJIaThb BBIBOABI C HCIIOJIb30OBAHWEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa3buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TPSMBIEC U OT IPOTUBHOTO),
MPOBOAUTH CAMOCTOATEIBLHO HECIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTpauBaTh apryMEHTallHI0, NMPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATD
COOCTBEHHBIE PACCYKACHHUS;

e BHIOMpaTh crmocod pemieHUss y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO BapHaHTOB
peuicHu, BBIGI/IpaTB HaI/I6OJIee HOI[XO,Z[}IH_[I/II\/'I C y‘-IéTOM CaMOCTOATCIBHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKHueE AeHCTBHUA:

® CMOJNB30BaThb  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  WMHCTPYMEHT  TO3HAHMS,
dbopMyIupOBaTh BONMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, CaMOCTOATEILHO
YCTaHaBJIMBATb UCKOMOC U HOAHHOC, (bOpMI/IpOBaTB TunoTe3y, apryMCHTUPOBATHL CBOIO
MO3UIUI0, MHCHHUE;

¢ MIpOBOAUTL IO CaAMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY HECJIOKHBIN 9KCIICPUMCHT,
HEOOJBIIOE WCCIIEIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTU4ecKOro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;



camMocTosiTeNnbHO  (hopMynupoBarh  00OOIIEHHMST ¥ BBIBOABI IO pe3ylbTaTaMm
NPOBEAEHHOTO HAOJIOACHUS, MCCIICAOBAHUS, OLECHUBATH JOCTOBEPHOCTH ITOIYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAKXKE BBIIBUTaTh MPEINOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISABIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
peuieHus 3a1a4u;

BBIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOMpAaTh (opMy IpecTaBiIeHUS WH(POPMAIMU U WILIIOCTPUPOBATh pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIIUK 10 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIEM WIH
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMHU M LIEISIMHU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBATh
MOJTyYECHHBIN pe3yNbTaT;

B X07ie 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1aum, BEICKA3bIBaTh UJI€U, HAllEJICHHbIE HA TTOMCK PEIICHHUs, COMTOCTABIATh
CBOM CYXKJEHUS C CY)KIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUiue
U CXOJICTBO MO3MIMHA, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh Ppa3HOIIACUS, CBOH
BO3PaXKCHHUS;

NPEICTaBIATh PE3YJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHU, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NPE3CHTAMU U
0COOEHHOCTEH ayJIUTOPHH;

MOHUMATh M UCIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHANBUAYAILHON pabOTHI IpH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATD 1I€7Tb COBMECTHON JIEATENBbHOCTH, INIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactipeAessaTh BUABI pabOT, TOTOBAPUBATHCS, 0OCYX AATh MPOIECC M PE3YIbTAT
paboTbl, 00001I1aTh MHEHHUS HECKOJIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYNIOBBIX opMax padboThl (00CYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBHITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IpYT'MMH 4JI€HaMH KOMaH[bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
0 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, AJTOPUTM pelIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CHOCOO pemeHus C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapHUAHTHI PEHICHUH C yd4ETOM
HOBOU MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa M Pe3ysibTaTa PeIICHHs
MaTeMaTH4YeCKOM 3a1a9u;

® TIpenBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadi, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yjbTaTa AEATEIBHOCTH MOCTABICHHOW LENH U YCIOBHUSM,
OOBSICHATH MIPUYUHBI JJOCTHXKEHUS WM HEAOCTHKEHHS 1IeTTH, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOy4arOUIMICS TOMYYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBl, ONpENelsTh HUX B3aUMHOE
pacmojio’keHue, u300paxarb TeoMeTpUyecKue (Uryphbl, BBINONHITH YEPTEKU IO YCIOBHUIO
3ajaud. M3Mmepsarh JMHEWHbIE U YIJIOBbIE BEIWYMHBL. Pemiath 3amauyum Ha BBIUMCICHUE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyarh pa3Mepbl 3TUX 0OBEKTOB 10 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3a]a4aM.

[Tonp30BaThCcsi TpHU3HAKAMH PABEHCTBA TPEYTrOJILHUKOB, WCIOIb30BAaTh MPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

[IpoBOINUTH TOTMUYECKHUE PACCYKIECHHS C HCIOJIb30BAHMEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCcsi MpU3HAKAaMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJbHOIO TPEYTrOJdbHUKA, B PELICHUU
F€OMETPUUYECKHX 3a]au.

OnpenensaTh NapauIeTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMU
cekymas. Onpeaensarb nNapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTroM IpsiMOi.

Pemate 3amaun Ha KeT4aToi Oymare.

[IpoBOAMTHL BBIYMCIEHUS W HAXOAWTb 4YHUCIOBbIE U OYyKBEHHBbIE 3HAYEHHUS YIJIOB B
FeOMETPUUYECKUX  3ajJjadyaX C  HUCIOJb30BAHUEM CYMMBI  yIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECEUYCHUU IBYX MapaUIeTbHBIX
NpsIMBIX CEeKyIel. PemaTe nmpakTruyeckue 3aaud Ha HaX0KJICHUE YIJIOB.

Brnaznerp noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpeAesiTh OUCCEKTpUCY yIiia
Y CEepPEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMyIHpPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA MPU PEIICHUH 3aa4.

Branetes mOHATHEM ONMUCAHHON OKOJIO TPEYIOJbHHUKA OKPYXHOCTH, YMETh HaXOIOUTh €&
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJBHUKA IMTEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBbIC MNEPIECHAUKYIAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHON TOYKE.

Brnanerp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSd TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KacCaHHUsI.

[Tonp30BaThcsi MOPOCTEHIIMMU T€OMETPUUYECKUMM HEpPABEHCTBAMH, IMOHMMATh HX
MPAKTUYECKUN CMBICI.



[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO HUPKYJIIS U JINHEHKH.

K xonmy oOyuenuss B 8 kjacce oOy4aromuiicss MOTYyYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacno3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, IMOJIbH30BATHCS X
CBOMCTBaMH MPU PEUICHUH T€OMETPHUUECKHX 3a/1aY.

[IpuMeHSTh CBONCTBA TOYKH IEPECEUEHUs] MEIWaH TpEyroilbHUKAa (IEHTpa Macc) B
pelieHuu 3aiay.

Bnazners moHsTHEM cpenHEN JMHUM TPEYrojdbHUKA U Tpameluu, MPUMEHSITh UX CBOMCTBA
NPy pEIICHHH TreomeTpuyeckux 3aaad. llonb3oBarbesi Teopemoir @aneca M TEOpemMoll O
MPOMOPIMOHALHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS TPAKTHYECKUX 3a7ad.

[IpuMeHsTh MpU3HAKY MOA00MS TPEYTrOJbHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tomp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTHUYCCKUX
3agad. CTpouTh MaTEeMaTHYECKYl0 MOJIElb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnaners moHATHSMU CHHYyCa, KOCMHYyCa W TaHI€HCAa OCTPOro Yrjia MNpsIMOYTOJbHOTO
TpeyrojiabHuKa. [1071630BaThCS 3TUMU MOHITUSIMH IS PEIICHUS TPAKTHYECKUX 3ajau.

Beruncnsate  (pa3auvHBIME - CIOCOOAMH) — IUIOMIQAh  TPEYroJbHUKA W IJIOMIATH
MHOTOYTOJBHBIX ~ (GUryp (MONB3yACh, TAe HE0OXOomuMo, KalbKylsTopom). lIpuMeHATh
MOJTyYEHHBIC YMECHHSI B PAKTUYCCKUX 3a/1a4ax.

Bnanerp MOHATHUSMH BIHCAHHOTO U ILIEHTPAJIBHOTO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yriiax MEXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoH
NP PELICHUU T€OMETPUUYECKUX 3a/1ay.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOMCTBA OMUCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[TpuMeHsTh MOMyYyeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YECKHE MOJEIH IS
3a/1a4 pearbHOU )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C IPUMEHEHUEM TI0100Us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOTUMO, KATbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TMOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yNbTaThI:

3HaTh TPUTOHOMETPHYECKHE (QYHKIIMU OCTPHIX VYIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3liUYHbIE  3JEMEHThl  MPSMOYTOJBHOTO  TPEYrolbHUKA  («pEelIeHHe  MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMONIBIO KATBKYJIATOPA) JJIMHBI U YTIIBI JUIS HETAOJIMYHBIX
3HAYEHHM.

[Tonb3oBatbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYIECKUM TOXKIECTBOM
JUTSL HAXOXKICHUSI COOTHOLICHUI MEX1Yy TPUTOHOMETPUUECKUMHU BETUUMHAMM.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB ISl HAXOXICHUS PA3IUYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/1au.

Brnagetrs moHATHSIME PeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. Iloap3oBaThcsi cBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh YIJbl Y Mo00HBIX Quryp. IlpuMeHars cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIEM MHPE.

[Tonp30BaThbest TeOpeMaMu O MPOU3BEIEHUHU OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.



[Tomp30BaThbCcsi BEKTOpaMH, TOHMMATh HMX T'E€OMETPUYECKHH W (U3HYECKUN CMBICI,
NPUMEHSTh UX B PEIICHHH TEeOMETpUYeCKuX U (usmueckux 3amad. [IpuMeHSTH CcKalspHOE
MPOU3BEICHNE BEKTOPOB JJIsI HAXOXKJACHUS JUTUH U YTIIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IJIOCKOCTH, MPUMEHSITh €ro B PEHIeHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragerh MOHSATUSMU MPaBUIHLHOTO MHOTOYTOJNBHUKA, JIUHBI OKPYKHOCTH, JJTUHBI AYTH
OKPYXKHOCTH W pPaJWaHHOW MeEphl YIJa, YMETh BBIYHCIATH IUIOMIAAL KpPyra UM €ro 4YacTeu.
[TpuMeHsTh MONTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4dax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHSTh MONydeHHBbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MATEMAaTUYECKUE MOMAETH IS
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MO00us
U TPUTOHOMETPHUECKUX (PYHKITUH (TIOJB3YAChH, T€ HEOOXOIUMO, KaTbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 ux evotoras, Hovepans eonrpmiomas | 14 bGiorera LIOK
' P P https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrombikit 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble psAMBIE, CyMMa YTJIOB 14 1 bubmmoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTH M KpyT. ['eoMeTpruueckue bubmuorexa [JOK
4 14 1
MOCTPOCHUS https://m.edsoo.ru/7t415¢e2e
Bbubnmuoreka [JOK
5 I1 600 i 4 1
OBTOPEHHE, 000DIIEIHE SHAtIH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME
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https://m.edsoo.ru/7f415e2e

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 & 12 1
STHPEXYTOIBHHEY https://m.edsoo.ru/7f417e18
T o
) ponopLHORAHAX oTpesKaN, A0S 1 1 buGorera LIOK
MPOMOPIHUOHAIBEHBIX OT X, Tl HBI
poroptt P > 1O https://m.edsoo.ru/7f417¢18
TPEYTroJIbHUKU
II .H i
3 o Haxoxenme monasel y 1 Busmiorexa LIOK
T JTHHUKOB U MHOT JTBHBIX (QUTYD.
peyr T P https://m.edsoo.ru/7f417e18
[Mnomaau momgo6HBIX Guryp
Teopema [Tudaropa u Havana bubmuorexa [JOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VY1l B OKpyKHOCTU. BriicanHsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
Kacarenbnpie k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
Bbu6nuoreka [JOK
11 7 4 1
6 OBTOpCHHE, 0000UICHKE 3HaNHI https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME



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

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Tpuronomerpus. TeopeMbl KOCUHYCOB 1 bubmuorexa [JOK
1 16 1
cuHycoB. Penienne TpeyroabsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
3 B 12 1
SITOpHl https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPAUHATHI Ha MIIOCKOCTH 9 1 bubnmorexa LHOK
P PA https://m.edsoo.ru/7f41al2c
. gfaB;HZI;He MHOZOY;‘OJIEI;HI/IKI:. Jnvina . BuGmiorexa LIOK
HOCTH H LI b .
by " I[V e https://m.edsoo.ru/7f41al2c
Beruucnenue mioiaaei
6 Teixe 0CKOC 6 bubmuorexa [JOK
BIDKCHHS TLT TH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IIEHNE, . ) bu6mmoreka [IOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME
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