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MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX pa3JeiOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUN CBOEH
LENBI0  00ECNeYUTh M3Y4YE€HHE CBOWCTB M pa3MepoB (UIyp, MX OTHOIUIEHUH U B3aUMHOE
PacCIOJIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, NIOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHs
TreOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCs B TOM, YTO 00YyJaromuiics
YUUTCS TPOBOJWUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKJIIOUEHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHsI «OT MPOTHUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATE OOpaTHBIE
YTBEPKACHHUS.

Bropoi1 nenbro u3y4eHus: TeOMETPUU SBIIACTCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PELICHNH KaK MaTeMaTHUYECKHX, TaK M IPAKTUYECKMX 3a7ad, BCTPEYAIOIIMUXCS B PEATbHOU
Ku3HU. OOydYaromuiicss TOMKEH Hay4dMTbCsA ONPENENIUTh I'€OMETPHUYECKYI0 (QUrypy, ONHUCATh
CJIIOBaMHU JAHHBI 4YEpPTEX WIM PUCYHOK, HAWTH IJIOLIAAb 3EMEJIBHOIO Y4YacTKa, paccuuTarhb
HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO Kabenst win TpeOyeMmble pa3Mepbl Tapaxka JUis
aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHASI JIMHUSA B U3YYEHUU IE€OMETPHUHU.
Ilpu pemeHun 3agady  MPaAKTHUECKOro  Xapakrepa OOy4aroIIMHCS  y4UTCS  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTYyalWil, NpPOBOJUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIy4YEHHOI'O pe3yJbTara.

KpaiiHe BaxHO NOJYEPKUBATH CBSI3U TEOMETPUU C APYTUMH Y4eOHBIMH MpEAMETaMH,
MOTHUBUPOBaTb  MCIIOJB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX (QUIyp U IOHATHH,
JIEeMOHCTPUPOBATh MIPUMEHEHHE MOJYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U Hauboee
SIPKO BUJIHBI B TeMax «BekTopel», « TpUuroHoMeTpruueckue COOTHOIIEHUSD, «MeToa KOOpAUHAT
u «Teopema ITudaropay.

VYuebHblii Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PA3/ENbl COJCPKAHUA:
«['eomerpuueckue GuUrypsl W UX CBOHCTBay, «VI3MepeHHE TIeOMETPUUYECKUX BEITHUUHY,
«/lexapToBBl = KOOpAMHATBI Ha IUIOCKOCTW», «BekTope», «/IBUXKEHHS  IIIOCKOCTHY,
«IIpeobpazoBanus MOI00US.

Ha u3ydenue yuebHoro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Hezeno), B 8 kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsTUS TeomeTpuu. Touka, mpsiMasi, OTpE30K, Jiyd. Yroi. Buasl yrios.
BeprukanpHple UM CMEXHBIE yIuBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapannenbHOCTb U EPHEHIUKYISPHOCTD MPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY>KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOLIbIO LUPKYJIs M JIMHEHKHU. TpeyronbHUK. Beicora,
MenuaHa, OMCCEeKTpHCa, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CroiicTBA W TPU3HAKKH PABHOOEIPEHHOTO TpeyrojbHHUKA. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapajuieNbHbIX MpsAMbIX. CyMMa YIJIOB TpeyrojbHUKa. BHeniHue
YTJIBI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJBHOIO TPEYTOJIbHHKA,
IPOBEACHHOM K runoreHyse. IIpu3Haku paBeHCTBa IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMoyrobHBIN TPEYTOJIBHUK C yIII0M B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa 0 OOJIbIIeM yTriie U 0oJblIeH CTOpoHE TpeyrojabHUKa. [lepneHuKkymsp 1 HaKIOHHAs.

I'eomerpuueckoe MecTto Touek. buccexkrpuca yrima M cepeqUHHBIA NEPIEHIUKYJAP K
OTpE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

OKpYy)XHOCTh U Kpyr, XOpJla M JuaMeTp, MX CBOWCTBa. B3amMHOE pacnosiokeHue
OKpykHOCTH M npsimoil. KacatenbHas u cexkymas K OKpyXHOCTU. OKpy>KHOCTb, BIHMCAHHas B
yrois. BniucanHas u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpHuku. [lapamnenorpamm, ero mnpu3HakKu W CBOMCTBA. YacTHble ciydyau
napasiesorpaMMoB (TIPSIMOYTOJIHUK, POoMO, KBaapaT), UX NPU3HAKU U CBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerws.

Meron ynBoenusi menuanbl. lleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuuu. LleHTp Macc TpeyronbHUKa.

[Momobue TpeyroabHUKOB, Kodhdumment nogobus. [IpusHaku mogoOust TPeyroJbHUKOB.
[TpumeneHue mo1o6ust P PEIICHUH MPAKTUUYECKHUX 3a]1ad.

CroiicTBa momaneid reomerpudeckux ¢uryp. @opmysbl sl TJIOMATNH TPEYTONTHHUKA,
napaiuienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUTOIAAeH MOJOOHBIX QUTYD.

Brruncnenue miomnaneit TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl [ludaropa mpu pemeHUH TPAKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yria MNpsSMOYTOJbHOIO TpeyrosbHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpyskuuu yriaos B 30, 45 u 60°.

BrniucanHbsie W LEHTpAIbHBIE YTIIbI, YTOJA MEXKIY KacaTelbHOW W XOPAOW. YTIbI MEXKIY
XOpJaMHl W CEeKylMMHU. BrucaHHble U ONHCAHHBIE YETBIPEXYTOJBHUKU. B3ammHoe



pacrnoio)xeHue IByX OKpyxkHocte. Kacanme oxpyxkHocreil. OOmme KacaTelbHbIE K ABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXAeCTBO. POPMYIIbI IPUBEICHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHMHYCOB U TeOpeMa CHUHYCOB. Pelenue
MPAKTUYECKUX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanme moao6us. [1og061e COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o mpou3BEEHUU OTPE3KOB XOPJI, TEOPEMBI O MTPOU3BEICHUHN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipare KacaTeJbHOM.

Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMH HaJ
BeKTOpaMu. Pa3yioxkeHue BEeKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpAa.
CKa.H}IpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHUC IJIA HAXOXIACHUA JJIMH U YTJIOB.

JlekapTOBbl KOOpPAWMHATBHl Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKPYKHOCTEH U MpsMbIX. MeTo1 KOOpAMHAT U €ro MpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKU. [nmHa OKpyskHOCTHU. ['panycHas u panuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTel. [liomans kpyra, ceKTopa, CerMeHTa.

JIBuKEeHMsI TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbii epenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «I'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MPOrpaMMbl y4eOHOTo Kypca «leomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYyIr'UX HayKax U MPUKIAOAHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHMHA M pPEANIHU3alUdd €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYeCKUX OCHOBAaX (YHKIIMOHMPOBAHUS PA3MUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXAAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO ITUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAayKH, OCO3BHAHUCM Ba’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTHU y‘-IéHOI‘O;

3) TpyAoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B PELICHUH MPAKTUUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JJIs YCTIEITHON MPOQECCHOHATBHON JAEITETFHOCTA M PA3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAIbHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33134, PEHICHHA, pPacCyXIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIlMEeH B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTSAX pPAa3BUTUA UYCJIIOBCKA, IIPUPOABLI U OGH.IGCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTypOHd KaK CpEICTBOM IIO3HAaHUS MHUpA, OBJAJEHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (OpMHUPOBAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAIBLHOI0 (JIArONoJIy4usi:

TOTOBHOCTHLIO MNPUMCHATL MATCMATUUYCCKUC 3HAHUA B MHTCPECAX CBOCTrO 310POBbLA,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/IbIXa, peryisapHas (Qu3ndeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
IpU3HAHHEM CBOETO MpaBa Ha OIIMOKY M TaKOr'o K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXalollel cpefpl, IMJIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAaHUEM TJI00aIbHOIO XapaKTepa 3KOJOTHYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHO cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSAX HEOIPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUICCKYIO ACATCIILHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y JAPYTHUX
Jrofiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA JIPYTHX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie (GHopMyTupoBaTh UICH,
IIOHATHUSA, THUIIOTC3bI 06 06’b€KTaX " ABJICHHUAX, B TOM YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HABAThH
neduIuThl COOCTBEHHBIX 3HAaHUIN 1 KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOMIMN KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
neicTBus, OpPMyIHPOBATh M OLICHUBATH PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

® BBIIBIATH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAeSeHUs] MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS JJis 0000eHUs 1
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHUHHMATH, (HOPMYIHPOBATH M NMPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIIBIATH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHs B (aKTax,
JMaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSIX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlenaTh BBIBOJBI C WCIOJIB30BAHWEM 3aKOHOB JIOTWKH, JACTyKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

e pa30uparh I0KA3aTeILCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSIMBIC U OT TPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA MAaTeMATHYECKUX (DaKTOB,
BBICTpAaUBaTh apTryMEHTAIUIO, MMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PACCY KICHHS;

e BBIOMpaTh crmocoO pemieHUss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASAIINUNA C YYETOM CaMOCTOSITENIHO BBIJEIIEHHBIX
KPUTEPHUEB).

basoBble ucciieoBare/ibCKue 1eCTBUA:

® CIOJNB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATEIbCKUNA  WHCTPYMEHT  TO3HAHMS,
(dbopMyIIMpOBaTh BOIPOCHI, PUKCUPYIONIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
YCTaHABIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIIOTE3Yy, apTyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;

® CcaMmoCTOATENbHO  (opMynupoBaTh 0000LIEHHS W  BBIBOABI 10  pe3yJbTaTaMm
MPOBEEHHOTO HAOIIO/ICHUS, MCCIENOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOTYUYEHHBIX
PE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;



IMPOTrHO3MPOBATH BO3MOKHOC PA3BUTUC IIPOLECCA, 4 TAKKE BbBIABUIaTh MPCAIIOIOXKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

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

BBIOMpPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (opMy MpeAcTaBiIeHUS WH(POPMAIMK U WILIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, JruarpaMMamMu, HHOU TpauKoil 1 NX KOMOMHAITUSIMH;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIUK 110 KPUTEPUSAM, MPEUIOKEHHBIM yUUTEIEM WIH
c(OpMYITMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCHPUHHUMATh M (OPMYIUPOBATH CYXICHHS B COOTBETCTBHH C YCIOBHSAMH U HEISIMH
OOIIEHHs, SICHO, TOYHO, T'PaMOTHO BBIP@XKaThb CBOIO TOYKY 3pPEHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaxX, aBaTh MOSCHEHUS 10 XOAYy PEUICHUS 3a/1a4yd, KOMMEHTHPOBAThH
MOJIyYCHHBIH pe3yJbTar;

B X0/1€ 00CYXKICHHUS 3a7aBaTh BOIPOCHI IO CYHIECTBY 00CYXIaeMOil TeMbl, TPOOIEMBI,
pelaeMoi 3a/1aun, BHICKA3bIBaTh UI€H, HAIlCJICHHbIE HA MOMCK PELICHUS, COMIOCTABIIATh
CBOM CYXK/ICHHSI C CYXXIACHHSIMHU JIPYTUX YYaCTHUKOB AHMAIOra, 0OHAPYKHUBATh Pa3INuUe
M CXOJCTBO NO3WIMH, B KOPPEKTHOH Qopme (OopMyInpoBaTh pasHOIIACHS, CBOH
BO3PAaXKCHHUS;

NPECTaBIATh PE3yJbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, WCCIICAOBAaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 33734 NpPE3CHTAMU U
0CcOOEHHOCTEH ay TUTOPHH;

MOHMMATh ¥ MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHANBHUAYAIbHOI paboThI pH
peleHn: yueOHbIX MaTeMaTHUECKUX 3a71ay;

NPUHUMATh 1IE€J1b COBMECTHOH AEATeNBbHOCTH, IUNITAHUPOBATh OPraHM3aIMI0 COBMECTHOM
paboThl, pactpenensiTs BUIbl paboT, JOTOBAPUBATHCS, OOCYKAATh MPOLECC U Pe3yIbTar
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CyX)AeHUS, 0OMEH MHCHHUSIMH, MO3TOBBIC
IITYPMBI U JIPyTHUE), BBIOIHATH CBOIO YaCTh pabOTHI M KOOPIMHUPOBATH CBOM JCHCTBUS
C IpyrMMHU 4JI€HaMH KOMaH[bl, OLIEHUBATh KAaYeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHble YUeOHbIE 1elCTBHS

Camoopranmn3anus:

CaMOCTOSATENIFHO COCTAaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3agaddl (MM ero 4acTh),
BBIOMpPATh CHOCOO pemeHus C Y4YETOM MMEIOUIMXCS PECypcOoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapHAHTHI PEHICHUH C yd4&ToM
HOBOI MH(pOpMAITUH.

CﬂMOKOHTpOJIb, MOIMOHAIbHbII HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca U pe3ylbTaTa pPerIeHHs
MaTeMaTHUYeCKOM 3aJ1auH;



® TIpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEUICHUH 3aJadi, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUWBaTh COOTBETCTBUE PE3yJbTaTa JCSATEIbHOCTU IOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JJOCTHKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOyuenuss B 7 KJjacce OOyYaIOUIMICS TOJNyYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNbTaTh:

Pacno3naBaTh M3yueHHBIE TeOMETpPUYECKHE (UTYpBL, OMpeneisTh HX B3aHUMHOE
pacrosio)keHue, H300pakaTh TIeoOMEeTpUYecKrue (UTYpPHI, BBIIOJHATH YEPTEKH IO YCIOBHIO
3a1a4u. I/IBMepHTB JIMHENHBIE U YIJIOBBIC BCIIMYUHBI. Pemiate 3ala4yu Ha BBIYMCIICHUEC OJINH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyIo OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyuaTh pa3Mepsl 3THX 0OBEKTOB 10 MOPAIKY BETUUNHBL.

CTpouTh 4epTexu K reOMETPUUECKUM 3a]a4aMm.

[Tonb30BaThcs MpHU3HAKAMU DPABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh MPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUH 33/1a4.

[IpoBOAUTD JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcst NpU3HAKAMHM PABEHCTBA IIPSAMOYTOJIBHBIX TPEYIOJBHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEAEHHOW K TUIOTEHY3€ NPSIMOYTOJbHOTO TpPEYrOJbHHKA, B PEIICHUU
FeOMETPUUECKUX 3a7au.

OmnpenensaTs NMapayieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
CCKyLas. OHpe,Zle.H}ITB MapajlyiCJIbHOCTh MPAMBIX C IMIOMOIIBIO paBCHCTBA paCCTO}IHI/II\/'I OT TOYCK
OJHOM MPSAMOM 10 TOYEK APYTroM MPSMOM.

Pemate 3amaun Ha KieT4aroi Oymare.

HpOBO,Z[I/ITB BBIYUCIICHUA W HaXOAWUTb 4YHCJIIOBbLIE H 6yKBeHHBIe 3HA4YCHHUA YIJIOB B
TCOMCTPHUICCKUX 3aadax C HUCITIOJIB30BAHUEM CYMMBI YTJI0B TPCYTOJIbHUKOB )41
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX MpPH IMEPECEUYCHUU IBYX MapaulelbHbIX
npsIMBIX cekyllei. PemaTs npakTuyeckue 3ajjaun Ha HAX0XKIEHUE YTIIOB.

Brnazsers moHsATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONpeAesITh OMCCEKTPHUCY yriia
Y CEepPEeIUHHBINA MEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIUpPOBATH ONPEACICHUS OKPYKHOCTH U KpyTra, XOpAbl U JHAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MIPU PEIICHUH 3a]a4.

Bnaners moHsATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HaXOIHUTh €€
neHtp. [lonp3oBarbest pakTamMu O TOM, UTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA NIEPECeKaroTcs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAUKYJAPBl K CTOPOHAM TpEyroJbHUKA
MEePECEKaAIOTCS B OJTHOM TOYKE.

Brnanerp noHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSI TEOPEMOM O
NEepPHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUsI.

ITonp30BaTbcsa HpOCT@fIH.IHMH TCOMCTPUICCKUMU HCpPaBCHCTBAMU, IIOHUMAaThb ux
MPAKTUYECKUI CMBICI.

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



K xoniy obOyuyeHus B 8 kJjacce OOydYarOmMICS MOJYYUT CICAYIOIMNAE TPEIMETHBIE
pe3yabTaThI:

Pacnio3dnaBath OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAThCA HX
CBOMCTBaMH MPH PEUICHUH T€OMETPHUUECKHX 3a/1au.

[IpuMeHsTH CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pelieHuu 3aiay.

Bnaners nonstueM cpeaHel JIMHUM TPEYrOJbHUKA U Tpaneluu, MPUMEHSATh UX CBOICTBA
NPy pEelIeHHH TreomeTpuueckux 3amad. l[lonb3oBarbesi Teopemoir @aneca U TEOpemMoll O
POMOPLUUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX I PEeIIeHUs IPaKTHUECKUX 3a]a4.

[IpuMeHSTh MpU3HAKY MOA00MS TPEYTOILHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tonp3oBatbes Teopemoii Iludaropa as pemeHus reOMETPUYECKUX U MPAKTHYECKHX
3agady. CTpoUTh MaTEeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladaX, CAMOCTOSITEIBHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Bnaners moHsTHSMU CHHYyCa, KOCMHYCa M TaHI€HCAa OCTPOro yIJia MNpPSIMOYTOJBHOIO
TpeyroibHUKa. [101630BaThCA STUMU MOHATUSAMHU JIJISl PEIICHUS] PAKTUYECKUX 3a/a4.

Boruncnsate  (pa3nuyHbIME - cocobaMM)  IUIOH[aAb  TPEYrojbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX Quryp (moab3ysiCh, TJI€ HEOOXOAUMO, KadbKyJasTopoMm). [IpumeHsTH
MOJIyYECHHbIE YMEHUS B MPAKTUUYECKUX 3aa4ax.

Brnanerp NOHATHSMHM BIOUCAaHHOTO M LEHTPAJIBHOTO YIJIa, MCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yIiax, yIilax MEeXIy XopJaMu (CeKyIIMMHU) U YIJIe MEXAy KacaTelbHOW U XOpAon
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Brnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHITh CBOMCTBA OMUCAHHOIO
YETHIPEXYTOJIbHUKA MIPU PELLICHUHU 3a/1a4.

[TpuMeHsTh MONyYeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YE€CKHE MOJEIH IS
3aJa4 peajbHON JKU3HHU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIUMCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/I€ HEOOXOIUMO, KaTbKYIISITOPOM).

K xonmy obOyuenuss B 9 kJacce 0oOydYalOUIMICS IOJNyYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNbTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (GYHKIUU OCTPBIX YIJOB, HAXOAUThb C HUX [OMOIIBIO
pa3IUYHBIE  JJIEMEHTHI  NPSIMOYTOJIBHOTO  TPEYrOJNbHUKA  («PEIIEHUE  MPSIMOYTOIBHBIX
TPEYTOJBHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KANBKYJISATOpPA) JJIUHBI U YTIBI 7S HETAOIUYHBIX
3HAYEHHM.

[Tonb30BaTbes hopMyliaMy PUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUTSL HAXOXACHUSI COOTHOIICHUH MEXTy TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcnonp3oBaTh TeOpEMbl CUHYCOB U KOCUHYCOB JJISI HAXOXKIEHUS PA3JIMYHBIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHITh MX MHPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

Branets moHATHIME MTpeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThCs CBOWCTBAMU MOAOOUS MMPOU3BOIBHBIX (PUTYD, YMETHh BBHIYUCIATH JUIMHBI U
HaXOAUTh YIJIbI Y MOA0OHBIX Quryp. [IpumensTh cBoiicTBa mo100Us B MPAKTUYECKUX 3a/ayax.
YMeTh NpUBOJIUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MUpE.

[losnb30BaTbesl TEOpEMaMu O MPOU3BEIAEHUM OTPE3KOB XOPJ, O MPOU3BENEHUU OTPE3KOB
CEKYLIUX, O KBaJipaTe KacaTeabHOM.

[Tomp30BaThbCcsi BEKTOpaMH, TOHUMATh HMX TE€OMETPUYECKHH M (U3HUYECKUN CMBICI,
OPUMEHSTh UX B PEHICHUHM TeoMeTpuyeckux U (usmueckux 3amad. [IpumeHsTH cKansipHOE
MPOU3BE/ICHNE BEKTOPOB ISl HAXOXKJACHUS JJIMH U YTJIOB.



[Tonp3oBaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHATh €ro B PEUICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBHIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKPY>)KHOCTH M PpaJMaHHOW Mephl yIja, YMETh BBIUMCIATH IUIOAAb Kpyra M €ro 4acrei.
[TprMeHATH OJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

HaxonuTe ocu (MM LEHTPHI) CUMMETPUM (QUTYp, TIPUMEHSTH ABMIKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[TprMeHATh NOTyYEHHBIE 3HAHUSA HA MPAKTHUKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH s
3aj7jay peaJbHON KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUECKUX (QYHKIHH (TIONIB3YSACH, I71€ HEOOX0UMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| e e | 1 ,  Eememox
{X CBOMCTRA. X3MEPEHIE TEoMeTpHHotiix https://m.edsoo.ru/7f415e2e
BEJIMYUH
Bbubnmuoreka [JOK
2 T 22 2 0
PeyTOTbIHEH https://m.edsoo.ru/7f415e2e
[TapamiensHble IpsIMBIE, CyMMa YTIJI0B bubmmoreka [IOK
3 14 1 0
TPEyToJIbHUKA https://m.edsoo.ru/7f415e2e
OKpy’KHOCTB M KpyT. ['eoMeTpruueckue bubmuorexa [JOK
4 14 1 0
MOCTPOCHUS https://m.edsoo.ru/7t415¢e2e
Bbubnmuoreka [JOK
5 II 600 i 4 1 0
OBTOPCHILE, ODODIICHIE SHAHHIH https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[MPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 & 12 1 0
STHPEXYTOIBHHEY https://m.edsoo.ru/7f417e18
T o
) ponopL oA oTpesKaN, TR0 1 1 o Bubmorera LOK
MPOMOPIUOHAIEHBIX OT X, I HBI
poroptt P > HOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKH
. Hneom:sz. }ixomnenonz nn:maz[eﬁ(b y 1 . BuGmiorexa LIOK
TPEYTOJILHUKOB M MHOTOYTOJIHBIX (DUTYD.
pey Y P https://m.edsoo.ru/7f417e18
[Mnomaau mogo6HBIX Guryp
Teopema [Tudaropa u Havana bubmuorexa [JOK
4 10 1 0
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VY1l B OKpy:KHOCTH. BriicanHsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 0 bubmuorexa [JOK
Kacarenbnpie k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYXHOCTEU
Bbu6nuoreka [JOK
II i 4 1
6 OBTOCHHE, 000DUICHKE 3HaNHI 0 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB 110 68 6 0

[NPOT'PAMME



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

9 KJIACC

KouaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Tpuronomerpus. TeopeMbl KOCUHYCOB 1 bubmuorexa [JOK
1 16 1
CHUHYCOB. Penienue TpeyrojabsHUKOB https://m.edsoo.ru/7t41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
3 B 12 1
CITOPHL https://m.edsoo.ru/7t41al2c
4 JlekapTOBbI KOOPAUHATHI Ha MIIOCKOCTH 9 1 bubnmorexa LHOK
P PA https://m.edsoo.ru/7f41al2c
. I;IIfaB;HZI::He MHOZO}’;“OJIEI;HI/IK:. Jnvina . BuGmiorexa LIOK
HOCTH | TLI b Kpyra.
by " I[U by https://m.edsoo.ru/7f41al2c
Brruucnenue mioiaaei
6 J— ocKOC 6 bu6mmoreka [IOK
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



https://m.edsoo.ru/7f41a12c
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