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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoil nenbro n3yd4eHuss TeOMETpPUU SBISETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
PELICHUU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PECAJIbHOM JKU3HU.
OOyuarouuiics JOHKEH HAY4YUTHCS OINPENENUTh E€OMETPUUECKYI0 (Urypy, ONHUCATh CIOBAMU
JAHHBINA YepTEX UM PUCYHOK, HAWTH TUIOIIAAb 3€MEIBHOIO YUacTKa, paCCUYUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 Xapakrepa o0y4yarolUics YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp U MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3fesibl COAEPIKAHUS:
«l'eomerpuueckne ¢GuUrypsl M UX CBoicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helleli), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHple moHsATHS reoMeTpuu. Touka, mpsimasi, OTPE3OK, Jiyd. Yroin. Buabsl yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunbie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuH. [IpumMepbl cummeTpun
B OKPY’KaIOIlEM MUDE.

OcHOBHBIE TIOCTPOECHMSI € TOMOILBIO LIMPKYJIA U TMHEUKHU. TpeyronbHuK. BeicoTa, Meauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroIbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CBolicTBa M TIpU3HAKU paBHOOEAPEHHOro TpeyrojabHuka. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuIeNbHbIX NpsMbIX. CymMMa yrioB TpeyrojibHuKa. BHemHune
YIJIbl TPEYTOJIbHUKA.

[TpsitmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
Teopema o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepneHIuKysp 1 HaKIIOHHAS.

I'eomeTprueckoe MecTOo TOuYeK. buccekTpuca yria M CepelMHHBIN NEPHEHAUKYIApP K
OTpE3KYy KaK F€OMETPHUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAMaMeTp, HMX CBOIicTBa. B3anMHoe pacroyiokeHue
OKpYXHOCTH U Ipsimoii. KacarenbHas U cexyIas K oKpyxHocTu. OKpy>KHOCTb, BIMCAHHAS B yTrOJl.
BrincanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro npu3HAaKd W CBOMCTBA. YacTHbIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema aneca u teopema o
POMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJdbHUKA U Tpamnenuu. LleHTp macc TpeyrojapHuKa.

[Tonobue TpeyronbHUKOB, KO3 duimeHT noaodbus. [IpusHaku mogo0usi TPEyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/1ay.

CpolicTBa miom@aae reomerpuieckux ¢uryp. @opmyisl A MIIOUAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH o100HBIX UTYp.

Brruucnenue niomaaeil TpeyrobHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. Ilpumenenune Teopemsl [ludaropa npu penieHnn MpakTUYECKUX 3a1au.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIjia MPsSMOYTOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTeJIbHOM M XOPAOM. YIUIBI MEXITy
XOpAaMH U CeKyIIMMU. BricaHHble 1 onucaHHbIE YETBIPEXYTOIBHUKHU. B3auMHoe pacrionoxenue
IByX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@®opMyJIbl IPUBEACHHUS.

Pemienne TtpeyrosbHuUKOB. TeopemMa KOCMHYCOB M Te€Ope€Ma CHHYCOB. PerieHne
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.



TeopeMa o mpoU3BEEHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpALUHM HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BeKkTopaMm. KoopaumHaTel BeKTOpa.
CkansipHo€ NMPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKJACHUS IJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HA IIJIOCKOCTU. YpaBHEHHUS TMPSIMOA U OKPYXHOCTH B
KOOpJMHATAaX, [IEpeceueHue OKPY>KHOCTEH U MpsMbIX. MeTo1 KOOpAUHAT U ero MpuMEHEHHE.

[TpaBusibHBIE MHOTOYTONBHUKM. JlTMHA OKpYyx)HOCTU. ['pagycHas u paauaHHas Mepa yria,
BBIYHCIICHHE JUTUH AYT OKpyxkHOcTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBUKEeHHMSI TUIOCKOCTH U BHYTPEHHUE CUMMETPHH QUTyp (dJIeMEHTapHbBIE TPECTABICHNUS).
[TapannensHbiii nepenoc. [loBopoT.

IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUSA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHHUS MpOrpaMMmbl y4deOHOro kypca «['eomerpus»
XapaKTePU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOSALIEMY POCCUMCKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCHUMCKHX MATEMAaTUKOB W POCCHICKOU
MaTEeMaTU4YECKON MIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX W MPHUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peaM3allid €ro IpaB.,
MPEACTABICHHEM O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXKJIEHUIO ITHUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTBHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHKE:

YCTaHOBKOM Ha aKTHMBHOE YYacCTHUE€ B PEIICHUM MPAKTUYECKUX 3aJa4 MaTeMaTH4YeCKOMN
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICITHOM Mpo(eCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM WHIWBHIYAIbHOM TpPaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCTIMTAHHUE:

CITOCOOHOCTBIO K DMOIMOHAIBLHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUH, YMEHUIO BUIETh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAINEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TMPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA YEIIOBEKa, NPHUPOALI M O0O0IIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKh Kak c(epbl 4YelIOBEUECKOH AeATebHOCTH, DITAaloB €€ pPa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMHU
MCCIIE0BATENBCKON IEATEIbHOCTH;



6) puznueckoe BocniuTanue, popMuUpoBaHHE KYJIbTYPbI 310POBbs M SMOLMOHATBHOIO
Os1aromosyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUYECKUE 3HAaHUS B UHTEpecax CBOETO 3/I0pPOBbs, BeICHUS
3I0pOBOrO 00pasa >KM3HH (3A0pPOBOE MUTAHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi (puznyecKass aKTUBHOCTbB), CHOPMHPOBAHHOCTHIO HaBbIKa peduieKCcHu, MpU3HaHHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO KE MpaBa JPyroro 4eioBeKa;

7) 3K0JI0rnYecKoe BOCIUTAHUE:

OpHEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpYKAloIIel cpeibl, IJIAaHUPOBAHUS IOCTYNKOB M OLIGHKHM HX BO3MOXHBIX
MOCJEICTBHIA Ui OKpPYXKAroIIeH Cpenibl, OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTUYECKHX
po0JIeM U IyTel UX PELLEeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPENEIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OTIbITA IPYTHX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM yuciie GOpMyIUPOBATH UJEH,
HOHSTHSL, TUIIOTE3bl 00 0OBEKTAaX W SBJICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABAaTh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOymOIIMii KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PEIICHUS U JeHCTBUS,
(bopMyIHpOBATh M OIICHUBATH PUCKHU H MOCIEICTBHS, HOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble JlornyecKkue AeicTBUA:

® BBIBIATh M XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLICHUHA MEXAY MOHATHAMHU, (QOPMYIUPOBaTH OMNPEAETICHUS MOHATHM,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKalMKU, OCHOBAHUA JUIsl 0000IIEeHUS U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3A,

e BOCIPUHMMATh, (pOpMynupoBaThb U NPeoOPa30BbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeAsaratb KPUTEPUM [UIS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlefaTh BBIBOJBI C HCIOJH30BAaHUEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUH (IpSAMbIE U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSATEIBHO HECIOXHBIE OKa3aTelbCTBa MaTeMaTUYecKuX (aKToB,
BBICTpauBaTh apryMEHTallI0, MPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh Crmoco0 pemeHus yuyeOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOMAIIMNA C y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CMOJNIB30BaThb  BONPOCHI  KaK  MCCJIENOBATENbCKUII ~ MHCTPYMEHT  IO3HAHUS,
bopMyIHpOBaTh BONPOCH], GUKCUPYIOIIHE MMPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH TUIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHMUE;



MPOBOAMWTHL MO CaMOCTOSITENIbHO COCTABIIGHHOMY IUIAHY HECIIOKHBIH O3KCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 0ObEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHHSI U BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHUs, WCCIEOBaHMUs, OILICHUBATh JOCTOBEPHOCTHh IOJYYCHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MTPEAMOIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6Gora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTD MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX IS
peLIeHMs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (OpMy IpeACTaBICHUS WHPOPMAIMK U WLIIOCTPHPOBATH PEIIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALUK 110 KPUTEPUSAM, NPEIOKEHHBIM YUUTEIIEM WIH
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y'leﬁﬂble JedCcTBHUA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKICHHS B COOTBETCTBHM C YCJIOBUSIMHU W LIEISIMU
oOLIeHMs], SICHO, TOYHO, TI'PaMOTHO BbIpakaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
NMUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 110 XO/AY PEUICHUs 3a]auyd, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yiIbTaT;

B XOJIe OOCYXKICHHSI 3a7aBaTh BOIIPOCHI 1O CYIIECTBY OOCYXIaeMOH TeMbl, TIPOOIEMBI,
peliaeMoif 3a1aun, BhICKa3bIBaTh U], HAIICICHHbBIE HA MOUCK PEUICHHS, COTIOCTABIATh
CBOM CYXKICHUSA C CYKACHUAMU APYTHUX YUaCTHHUKOB AHaJIora, O6HaPY)KI/IBaTI> pasinuuc u
CXOJICTBO TIO3MIMH, B KOpPpEeKTHOH ¢opme (opMynupoBaTh pa3HOIIacHs, CBOU
BO3PaKEHUS;

MPEJICTaBISITh PE3yNbTaThl PElIeHHs 3a7aud, YKCIEPUMEHTa, UCCIIEOBAHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHS C YY€TOM 3aJad MpPE3eHTAHUUd U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh U MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM ¥ MHAMBUAYAIbHON padOTHI MIpH
PEIICHUN y‘I€6HI>IX MAaTEMAaTUYCCKUX 3a/a4,

IMPpUHHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATH OpTraHHU3allIO COBMECTHOU
paboThI, pactipeiesaTh BHIBI pabOT, JOrOBAPUBATELCS, 00CYKIATh MPOIECC U PE3yJIbTAT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, OOMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PAOOTHI U KOOPJIUHUPOBATH CBOU JCHCTBHS
C IpYTUMH YICHAMHU KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIHIA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIH €ro 4YacTh),
BBIOUpaTh CHOCOO pEIIeHHS ¢ YYETOM HUMEIONIUXCS PEeCypCcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BAapPHAHTHI PEIICHHH C y4ETOM
HOBOI MH(pOPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMOMIPOBEPKH, CAMOKOHTPOJISA IpoIlecca M pe3yiabTara pelieHus
MaTeMaTH4YeCKOM 3a71auM;

e [peABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPU PELICHUM 3a/ladl, BHOCUTh
KOPPEKTHUBBI B JIESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHMBATb COOTBETCTBHUE PE3YJIbTATA JEATEIBHOCTH IOCTABICHHOM LIEIU U YCIIOBHUSAM,
OOBSACHATH MPUYMHBI JOCTHKEHUSI WIIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OLINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydaromuiics MOMYYUT CIEIYIONIUE IMPEIMETHBIE
pe3yibTaThl:

Pacno3naBate W3ydeHHBIE TE€OMETPHUYECKHE (UTYpPBI, ONpEAeNsiTh HUX B3aUMHOE
pacIioyiokeHue, n300pakaTb FeOMETPUUECKUE QUTYPBI, BBIIOIHATH YEPTEIKH 110 YCIOBHIO 33/1a4H.
W3MepsATh NTMHEHHBIE U YIJIOBBIE BEJIMYMHBI. PelaTh 3ajaun Ha BBIYMCICHHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenatp rpyOylo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYHMH MPEIMETOB B PEAJbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX OOBEKTOB 10 MOPAIKY BETUYHHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs MNpPHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTH OrMYECKUE PACCYXKIECHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbesd NpU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYrOJIbHUKA, B PELICHUU
F€OMETPUYECKUX 3a1a4.

OnpeaensaTs NapaielbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOphle 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapaieIbHOCTh MPSAMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYro IpsIMOiA.

Pemats 3a1aun Ha kietyaroil Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWTh YHUCIOBbIE M OyKBEHHbIE 3HAYEHHs YIJIOB B
TEOMETPUUYECKHX 3a/1adaxX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYT'OJIBHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NIPH NEPECEUEHNH IBYX NapaJuIeIbHBIX MPAMBIX ceKyllei. Pemars
IIPAaKTUYECKHE 3a7]a4H Ha HaX0KJICHUE YTIIOB.

Brnaners moHATHEM reOMETPHUECKOro MECTa TOUEK. Y METh ONpeNeNaTh OMCCEKTPUCY yIia
Y CEpEAVHHBIN NEPIEHINKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

@opMynMpOBATH ONPEACIICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJIB30BAThCSA X CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWCTBA MPH PEIICHUH 3a7a4.

Bragers moHATHEM ONMUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWTh €€
neHtp. [lonp3oBarbest GpakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAMHHBIE MEPIEHIUKYIAPbl K CTOPOHAM TpPEYroJbHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerp noHATHEM KacaTeNbHOM K  OKPY/KHOCTH, TIOJb30BaTbCSl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeNIbHON U paguyca, IPOBEAEHHOTO K TOYKE KacaHUs.

ITonp30BaTbCsl MPOCTEMIIMMM TE€OMETPUYECKUMU  HEPaBEHCTBAMM, IIOHUMATh WX
MPaKTUYECKUHA CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IIOMOIIBIO LIUPKYJIISA U TUHEHKH.

K kouiy oOyuenus B 8 kJacce oOydarommuiics MOMYYHUT CJIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:



Pacnio3sHaBaTth OCHOBHBIE BHJIbI YETBHIPEXYTOJILHUKOB, HUX 3JEMEHTHI, MOJIb30BATHCSI HUX
CBOMCTBaMHM IPU PELIEHUH T€OMETPUUECKHX 3aad.

[IpuMeHsTh CBOICTBA TOUYKM NEpecedeHHs] MeAuaH TpeyroibHHKa (LEeHTpa Macc) B
pelleHny 3ajay.

Bnagers nonsTueM cpenHel JUHUM TPEYTOJIbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IIpU pPELICHHM reomerpudeckux 3anad. [lomp3oBarbes TeopeMon Paneca U TEOpEeMOM O
MPOMOPLUUOHAIIBHBIX OTPE3KAaX, IPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUYECKUX 3aa4.

[Tonb3oBatbes Teopemoii [Mudaropa ass perieHns reoMeTpUIeCcKiX U MPaKTUYECKUX 3a/1au.
Ctpouth MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKUX 3a/ladaX, CaMOCTOSITENIbHO JIeJaTh YepPTEXK U
HaXOJUTh COOTBETCTBYIOLIHE JUIUHBI.

Bnanerp moHATUSIMU CHHYCA, KOCHMHYCAa M TaHIEHCa OCTPOro yria MHpsIMOYTOJIBHOTO
TpeyrojiabHuKa. [101p30BaThCs 3TUMU MOHITUSMH JUIS PEIICHUS TPAKTHUYECKUX 3a7ay.

Boruucnsate (paznuyHbIMH - criocoOaMu) — IJIOMIA[b  TPEYrOJbHUKA M IUIOLIATH
MHOTOYTOJBHBIX ~QUryp (MOJB3ysACh, TJA€ HEOOXOAUMO, KalbKynsiTopoMm). [lpumeHsTH
MOJTyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHUSMH BIHCAHHOTO U ILIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriax Mex1y XopJaMu (CEKYLIMMU) U yIiie MEX]ly KacaTelbHON U XOpJ01 IpU
peLIeHUH TEOMETPUYECKUX 3a/1a4.

Bnanerp moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOWCTBA OMHMCAHHOTO
YeThIPEXYTOMbHUKA TP PEIICHUH 33]1a4.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHUYECKUE MOJENU AJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIUUCICHUS C IPUMEHEHUEM MOJ00uUs
U TPUTOHOMETPUH (TIOB3YSICh, T/Ie HEOOXOIUMO, KATbKYIATOPOM).

K koniy oOyuenus B 9 kJacce oOyuaromuiics MOMYYUT CJEIYIOLIUE NpeIMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE QYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C X TIOMOIIIbIO Pa3IMYHbIE
DIIEMEHTHI TMPSMOYTOJIBHOTO TPEYrolbHUKA («pEelIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauThb (¢ TOMOIIBIO KANBKYASTOPA) JTHHBI M YTIIBI ISl HETA0IUYHBIX 3HAYCHUN.

[Tonb30BaTbes opMysiaMy PUBEIEHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUH MEXly TPUTOHOMETPUYECKMMH BETMUMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHBIX JIEMEHTOB
TpPEeyYrojbHUKa («pelieHUue TPEYroJbHUKOBY»), MPUMEHATh UX TMPHU PEIICHHH TeOMETPUUYECKUX
3azad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonp30BaThCs CBONCTBAMU MOA00WS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y OJ00HBIX (uryp. [IpuMeHsTh CBOMCTBA MOAOOUS B MPAKTHUYECKUX 3a/1adyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMATh HUX TEOMETPUYECKUH U (PU3UYECKHl CMBICT,
IPUMEHSTh UX B PEHICHUH TeOMEeTpuyecKux U (usnueckux 3aaad. [IpuMeHsTh ckaasipHOe
MIPOM3BEIEHNE BEKTOPOB AJIsl HAX0XACHUS JUIMH U YTJIOB.

ITonp30BaTbcs METOAOM KOOpAMHAT HAa IIJIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
F€OMETPUUYECKHUX U MPAKTUUECKHUX 3a/1a4.

Bnaners MOHATHSMH MPaBUJIBHOIO MHOTOYTOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JIyTU
OKPYXKHOCTU M paJMaHHOM Mepbl YIjla, YMETh BBIYHMCIATH IUIOIIAAL Kpyra M €ro 4vacrem.
[IpuMeHATh MOTyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.



Haxomute ocu (MM LEHTPBI) CUMMETPUU (QUTYp, TPUMEHSTH JBWKCHHS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TprMeHATh NOTy4YEeHHbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MAaTEeMAaTHYECKUE MOJEIH IS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
. Hpomeﬂﬁmne Ir/IeOMeTpnquKHe ¢burypsl u y BuGmorexa LOK
uX cBoiicTBa. M3mepenue
P https://m.edsoo.ru/7f415e2e
FEOMETPUUECKUX BEITHUNH
bubmuorexa [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE PAMBIE, CYMMa yTJIOB bubnuorexa [JOK
3 14 1
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1 bubnmnoreka [JOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 IT i 4 1
osropenie, obobuerie sHanuil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 & 12 1
CTPIPEXYTOTRHIICH https://m.edsoo0.ru/7f417e18
POMTOPIIMOHAIEHBIX Kax, IT HBI
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
5 perommon namoresromms dur 14 1 brmorera LOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnmnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OTHCAHHBIE YETHIPEXYTOIbHHUKH. 13 1 bubnuoreka [IOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmorexa [IOK
6 IT 6006 i 4 1
OBTOPEHIE, ODODIIEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'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

I[TPOTPAMME

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubmuorexa [JOK
CHHYCOB. PellieHre TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6 oust.
TPUUCCKU THOIIICHUS B
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6mmorexa [IOK
3 B 12 1
CITOpE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
e
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmorexa [IOK
6 6
JIBIDKEHITA MI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEeHNE, 7 5 bu6nmoreka [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0



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

INOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosnn4yectBo yacos
Ne Jara
w/n Tema ypoka Beero KoHTpoJbHbIe I
padoThI
1 [Ipocrteiimme reoMeTpruuecKue 0ObEKThI 1
2 MHOroyrojapHUK, JIoMaHast 1
3 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
4 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
5 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
6 CMexXHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIC YTJIbI 1
8 CMexXHbIe U BEPTUKAJIbHBIE YIJIbI 1
9 W3mepeHue TMHENHBIX U YIJIOBBIX BEJTMUNH, BHIYUCIEHUE OTPE3KOB U YIJIOB 1
10 W3mepeHune TMHEHHBIX U YIIIOBBIX BEJTMYNH, BBIYUCIEHUE OTPE3KOB U YIJIOB 1
11 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYUCICHNE OTPE3KOB U YIIIOB 1
12 W3mepeHune TMHEHHBIX U YIIIOBBIX BEJTMYNH, BBIYUCIEHUE OTPE3KOB U YIJIOB 1
13 [lepumerp u momanas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
14 [lepumeTtp u miomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOIbHUKOB 1
15 [TonsATHe O paBHBIX TPEYTOJIbHUKAX U NEPBUYHBIE TPEICTABICHHUS O PABHBIX 1
burypax
16 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu nmpu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
18 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1




19 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
22 [Ipu3Haku paBeHCTBa NPSMOYIOJIbHBIX TPEYTOJIbHUKOB 1
23 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB 1
24 CBOliCTBO MeIMaHBbI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€
o5 CBOWCTBO MEIMAHBI MIPSMOYTOJIBHOTO TPEYTOJIbHHUKA, IIPOBEAEHHOMN K 1
TUTIOTEHY3¢e
26 PaBHOOe1peHHBIC M PABHOCTOPOHHUE TPEYTOJIbHUKH 1
27 [Ipu3Haku 1 CBOWMCTBA paBHOOSAPEHHOTO TPEYTOJIbHUKA 1
28 [Ipu3Haku 1 CBOWMCTBA paBHOOSAPEHHOTO TPEYTOJIbHUKA 1
29 [Tpu3Haky u cCBOICTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
30 HepaBencrBa B reomeTpuu 1
31 HepaBeHctBa B reomeTpuu 1
32 HepasenctBa B reomeTpuu 1
33 HepasenctBa B reomeTpuu 1
34 [IpsiMOyTONBHBIN TPEYTOJIBHUK € yriaoM B 30° 1
35 [IpsaMOyroibHBIN TPEYroabHUK C yriaoM B 30° 1
36 KonTtponpHas padora o teme "TpeyronbHuKu" 1
37 [TapannenbHbIE TPSIMBIE, UX CBOWCTBA 1
38 [Tarerit moctynat EBkinaa 1
39 HakpecT nexarye, COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YTIIbl, 00pa30BaHHbIE 1

IMpU NMEPCCCUCHUU MapPAJIIICIBbHBIX IMPAMBIX CCKYU_ICﬁ




Hakpecr nexarue, COOTBETCTBEHHBIC U OJJHOCTOPOHHHE YIIIbl, 00pa30BaHHbIE

40 IIPY NepeceyeHUH NapaiesIbHbIX MPSAMBIX CEKYyILEH 1

41 Haxkpecr nexaiye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC 1
IPY TePECeUCHUH MapaIeIbHBIX MPSMBIX CEKYILEH

42 Haxkpect nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE 1
IIPY NepeceyeHUH NapaiesIbHbIX MPSAMBIX CEKYyILEH

43 Haxpecr nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC 1
IpU NepeceyeHn! NapaiiesIbHbIX MPSAMBIX CEKYyILEH

44 [Ipu3HaK mapamuiebHOCTH NPSMBIX Y€pe3 PAaBEHCTBO PACCTOSIHUN OT TOYEK 1
OJTHOW TPSIMOM 710 BTOPOM MPSAMOMA

45 [Tpu3Hak napaaiesbHOCTH NPSAMBIX Yepe3 PABEHCTBO PACCTOSHUM OT TOYEK 1
OJHOM MPSAMOM 10 BTOPOM MPSIMOit

46 CymMa yrIiioB TpEyrojabHHUKA 1

47 CymMa yriioB TpeyroJbHHUKa 1

48 Buewnue yriel TpeyrojipHuKa 1

49 Bremnue yrisl TpeyrojibpHHUKa 1

50 KonrtponsHas padorta no reme "[lapasienbHble npsiMble, CyMMa YIJIOB 1
TpeyrojabHuKa"

o1 OKpy’KHOCTb, XOP/ABI U TUAMETP, UX CBOMCTBA 1

52 KacarenpHast K OKpY>KHOCTH 1

53 OKpy’KHOCTb, BIIUCAHHAS B yToOJl 1

o4 OKpy»XHOCTb, BHUCAaHHAs B yTOJI 1

55 [Tonsarue o 'MT, npumeHeHue B 3a1auax 1

56 [Tonsarue o 'MT, npumeHeHue B 3a1auax 1

57 buccekTpuca u cepeIMHHBINA IEPICHIUKYISP KaK TEOMETPUIECKHE MECTa 1

TOYCK




58 OKpyXHOCTb, ONTUCAHHAS OKOJIO TPEYTOJIbHUKA 1
59 OKpy»XHOCTb, ONTUCAHHAS OKOJIO TPEYTOJIbHUKA 1
60 OKpYyXHOCTb, BIIICAaHHAs B TPEYTOJIbHHUK 1
61 OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIbBHUK 1
62 [Ipocreiimue 3a1aun Ha TOCTPOSHUE 1
63 [Ipocreiimue 3a1a4u Ha MOCTPOCHHE 1
64 KonTtponbshas padora no Teme "OKpyKHOCTB 1 KpyT. [ eomerpuueckue 1
noctpoeHus”
65 [ToBTOpeHue u 06001IeHNE 3HAHII OCHOBHBIX MOHSATHI 1 METOJI0B Kypca 7 1
KJlacca
66 Hrorosas KoHTpoJIbHAS paboTa 1
67 [ToBTOpeHue u 006001IeHNEe 3HAHIIT OCHOBHBIX IMOHSATHI U METOJIOB Kypca 7 1
KJjlacca
68 [ToBTOpeHue u 06001IeHNE 3HAHII OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 1
KJlacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KoanuecTBo 4acoB

[MarTa usyyenus

Ne
Tema ypoka KonTposbHbie
n/m Bcero
padoThI
J1aH bakt
1 [Tapannenorpamm, ero Mpu3HaKu U CBOMCTBA 1
2 [Tapamnenorpamm, ero MpU3HaKU U CBOMCTBA 1
3 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA 1
4 YacTtHble cyyau napamienorpaMMoB (PSMOYTOJbHUK, pOMO, KBaapar), 1
UX MPU3HAKHU U CBOKCTBA
5 YacTHble caydyau napamuiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaapar), 1
UX IPU3HAKU U CBOHCTBA
5 YacTHble caydau napauiesorpaMMoB (IPSIMOYTOJIbHHUK, pOMO, KBaJpar), 1
UX MPU3HAKU U CBOHCTBA
Tpaneuus 1
PaBHOOOKast ¥ IpSIMOYTOJIbHAS TPaNelUn 1
PaBHOOOKas 1 IpsIMOYTOJIbHAS TPANELIUU 1
10 Meton ynBOeHHS MEIHaHBI 1
11 LenTpanpHas cummeTpus 1
12 KonTponbhas pabota no teme "HUeTbIpEXyroibHUKH" 1 1
13 Teopema daneca u Teopema 0 MPOMOPIIMOHANBHBIX OTPE3Kax 1
14 CpenHsis nuHus TPEYroJbHUKA 1
15 CpenHsisa nuHus TpeyroJbHUKA 1
16 Tpanenus, e€ cpeaHss TUHUS 1
17 Tpanermus, e€ cpeaHss TUHUS 1




18

IIponopuroHanbHbIE OTPE3KU

1
19 [IponoprroHanbHbIE OTPE3KH 1
20 LleHTp Macc B TpeyroJbHHUKE 1
21 [TooOHBIE TPEYTOIBHUKH 1
22 Tpu npusHaKa Mogo0us TPEyroJIbHUKOB 1
23 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1
25 Tpu npusHaka noo0us TPEYroIbHIUKOB 1
26 [Ipumenenue mogo6us Npu pelIeHUH MPaKTUYECKUX 3a]a4 1
27 KonTponbnas pabota no teme "llogoOHbIe TpeyroapHUKH" 1
28 CaoiicTBa 1I0MIa/1el TeoMeTpudecKux Guryp 1
29 DopMyIibl IS TUIOIIAAN TPEYTOJIbHUKA, TTapajiejorpaMmma 1
30 Dopmynbl Ui MIIOMAAN TPEYTOIbHHUKA, MapaienorpaMmma 1
31 DopMyItbl TS TUIOIIAAM TPEYTOJIbHUKA, TTapajiejorpaMmma 1
32 Dopmynbl Ui MIIOMAAN TPEYTOIbHHUKA, MapaienorpaMmma 1
33 Dopmynbl I MIIOMAAN TPEYTOIbHHUKA, MapaienorpaMmma 1
34 Boruncnenue miomazaei cioxHeIX GUryp 1
35 [Tnomanu duryp Ha kieTdyaToi Oymare 1
36 [Tnomanu mogoOHBIX GuUryp 1
37 [Tnomanu mogoOHBIX GuUryp 1
38 3ajaun ¢ IPaKTUYECKUM COAEpPKaHUEM 1
39 3amaqn ¢ MPaKTHICCKUM COJIep KaHUEeM 1
40 Pemenue 3a1au ¢ momMoIs0 MeTo/1a BCIOMOTaTeNbHOM MII0IaaH 1
41 Kontponbnas pabora mo teme "[lmomranp" 1




42 Teopema [Iudaropa u e€ npumenenue 1
43 Teopema [Tudaropa u e€ npumeHeHUE 1
44 Teopema [Tudaropa u e€ npuMeHeHHE 1
45 Teopema [Tudaropa u e€ npumeHeHHe 1
46 Teopema [Tudaropa u e€ npuMeHeHHe 1
Omnpenenenne TPUTOHOMETPUIECKUX (PYHKIMI OCTPOro yria
47 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPHUYECKUE COOTHOIICHHUS B 1
PSIMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
51 KonTponpHas padora o Teme "Teopema [Tudaropa u Havana 1
TpUroHoMeTpuu"
52 BrrcanHble U IeHTpanbHbIE YIIIbI, YTOJ MEXKIY KacaTeIbHOU U XOPI0i 1
53 BrnucanHble M IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOU 1
54 BrrcanHble U IeHTpanbHbIE YIIIbI, YTOJI MEXKIY KacaTelbHOU U XOPI0i 1
55 Vsl MeXAy XOpJlaMU U CEKYITUMU 1
56 Vsl MeXAy XOpJIaMHU U CEKYLUMU 1
57 BrrcanHble U OMMCaHHBIE YETHIPEXYTONIBHUKY, UX TIPU3HAKU U CBOMCTBA 1
58 BriricaHHBIC M OTIICAHHBIC YETHIPEXYTOIBHUKY, HX TIPU3HAKU M CBOHCTBA 1
59 BriricaHHBIC M OTIICAHHBIC YETHIPEXYTOIBHUKY, HX TIPU3HAKU M CBOHCTBA 1
50 [IpumeHeHre CBONCTB BIUCAHHBIX U OMMCAHHBIX YETHIPEXYTOILHUKOB 1
MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4
61 [TprMeHeHre CBOMCTB BIMCAHHBIX U OIMMMCAHHBIX YeTHIPEXYTOJLHUKOB 1
IIPH PEIICHUH T€OMETPUICCKUX 3a/1a4
62 B3anmMHoe pacrionoskeHue IByX OKPYKHOCTEH, 00IIne KacaTelbHbIe 1




63 Kacanue okpyxHOCTEH 1
64 KontponbHas pabota o Teme "YTibl B OKpY>KHOCTH. Brincanuslie u 1
OIMCAHHBIE YETHIPEXYTOJIbHUKH"
65 [ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KJIACCOB, 1
000011IeH1E 3HAHUI
66 [loBTOpEHNE OCHOBHBIX MOHATUN U METOA0B KYpCOB 7 U 8 KJIacCOB, 1
00001IeHIE 3HAHWHA
67 Hroroas xouTpoasHas padbora 1
68 [ToBTOpEHE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoaunuecTBO 4acoB

e Tema ypoka KoHTpoabHbIe
n/n Bcero
padoThI
1 Omnpenenenue TpUroHoMeTpudecKux QyHkuuii yriaos ot 0° qo 180° 1
2 DopmyIbl TpUBEICHUS 1
3 Teopema kocuHYCOB 1
4 Teopema kocuHYyCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cunycoB 1
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 HaxoxaeHue AuH CTOPOH M BEJIMYUH YIJI0B TPEYTrOJbHUKOB 1
10 Pemenune TpeyroibHUKOB 1
11 Pemenne TpeyroibHUKOB 1
12 Pemenne TpeyroiabHIUKOB 1
13 Pemenune TpeyroibHUKOB 1
14 [IpakTHyeckoe MpUMEHEHUE TEOPEM CUHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonTponbhas pabota no Teme "Perienne TpeyroibHUKOB" 1 1
17 [Tonsatue o npeoOpazoBaHUM MTOJO0HUS 1
18 Co0TBETCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (QUTYD 1
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX (UTYD 1




TeopeMa O NPOU3BCACHNU OTPE3KOB XOpJd, TCOPEMA O IIPOU3BCACHHUU OTPC3KOB

20 CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON 1
21 Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHNUN OTPE3KOB 1
CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeabHOH
99 Teopema o npousBeieHUH OTPE3KOB XOP/, TEOPEMa O IPOU3BEAECHUHU OTPE3KOB 1
CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON
23 [IpumeHneHue TeopeM B peLIEHUH T€OMETPUUECKHX 3aa4 1
24 [IpumeHneHue TeopeM B peLICHUN T€OMETPUUECKHX 3a]1au 1
25 [IpuMeHeHHEe TeOpeM B PELIEHUH T€OMETPUYECKHX 3a1a4 1
26 KonTponbnas padota o Teme "IIpeodbpazoBanue nomodus. Merpudeckue 1
COOTHOIIEHUS B OKPY>KHOCTH"
27 Onpenenenne BeKTOpoB. OU3MUECKUI U TEOMETPUUECKHM CMBICT BEKTOPOB 1
28 CrnoxeHre 1 BIYNTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
29 CrnoxeHre 1 BRIYMTAaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa HA YHCIIO 1
30 CrnoxeHre ¥ BIYNTaHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO 1
31 PasnoskeHne BekTOpa 1o IByM HEKOJJIMHEAPHBIM BEKTOPAM 1
32 Koopaunats! BekTopa 1
33 CkansipHoe MpOu3BEACHUE BEKTOPOB, €0 IPUMEHEHHE JIJIs1 HAXOXKAEHUS JUIMH 1
U YIJIOB
34 CkansipHOE TPOU3BEACHUE BEKTOPOB, €0 IPUMEHEHHE JIJIST HAXOXKICHUS UTHH 1
Y YTJIOB
35 Pemrenue 3a1au ¢ moMoIbI0 BEKTOPOB 1
36 Pemenwe 3a/1a4 ¢ MOMOIIBIO0 BEKTOPOB 1
37 [IpumeHeHne BEKTOPOB Ui pelieHus 3a1ad GU3nKu 1
38 Konrtponsnas padora no reme "Bekropsr” 1
39 JlexapTOBBI KOOPAMHATHI TOYECK Ha TIIOCKOCTH 1




40 VYpaBHeHHE MPSIMOI 1
41 VYpaBHeHHE NpsAMOn 1
ABHEHHME OKPYKHOCTH
42 % eHHE 1
43 Koopaunats! Todek nepeceyeHus OKpyKHOCTU U IIPSAIMOM 1
44 Metoa KOOpAMHAT NPH PELLICHUH F€OMETPHUUECKUX 3a]1a4, IPAaKTHUYECKUX 1
3aja4
45 Metoa KoOpAMHAT MPH PELLICHUH T€OMETPUUECKUX 3a/1au, IPAKTHUYECKUX 1
3aja4
46 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUUECKUX 3a]1a4, TPAKTHIECKUX 1
3ajau
47 KontponbHas padota nmo teme "JlekapToOBbI KOOPAMHATHI Ha TNIOCKOCTH" 1
48 [IpaBusIbHBIE MHOTOYTOJIBHUKY, BBIYHCICHNE MX 3JIEMEHTOB 1
49 Yucno wn. JInmvHa oKpyKHOCTH 1
50 Yucno n. J[nHa okpykHOCTH 1
o1 JUIvHa 1yTU OKPYKHOCTHU 1
52 Pannannas mepa yria 1
53 [Inomanp kpyra, ceKTOpa, CErMeHTa 1
54 [Tnomane kpyra, cekTopa, CerMeHTa 1
55 [Inomanp kpyra, ceKTOpa, CErMeHTa 1
56 [ToHsATHE O NBMYKEHHUU TUTOCKOCTH 1
57 [TapannenpHbIi IEpeHOC, TOBOPOT 1
58 [TapannenpHbIi IEpeHOC, TOBOPOT 1
59 [TapannensHBIN IEPEHOC, TOBOPOT 1
60 [TapannenpHbIi IEpeHOC, TOBOPOT 1
61 [IpuMeHeHne NBUKEHNI MTPU PELICHNUH 3a/1a4 1




Konrtponsnas padora no temam "[IpaBuibHbIE MHOTOYTOJIBHUKH.

62 1
OKpy>XHOCTb. JIBHXKEHUS TIIOCKOCTH"

63 [ToBTOpeHue, 06001mEeHNe, cucTeMaTH3alus 3HaHui. M3Mepenne 1
TCOMETPUUYECKUX BEIMYUH. TPEeyroabHUKH

64 [ToBTrOpenue, o6o0MIeHNE, cUcTeMaTH3alvs 3HaHui. [lapaienbHbie 1 1
NEPIICHIUKYIISIPHBIC TIPSIMbIE

65 [ToBTOpeHme, 006001mEeHNe, cucTeMaTH3alus 3HaHUH. OKPYKHOCTb U KPYT. 1
['eomeTprueckue MOCTpOSHUs. YTIIbl B OKPYKHOCTH

66 [ToBTOpeHME, 00001IIEHNE, cCHCTEeMaTH3alusl 3HaHWW. Brincanusie u 1
OIMCAHHBIC OKPYKHOCTH MHOTOYT'OJIbHUKOB

67 Hroroas koHTpoIbHAs paboTa 1

68 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMATH3allUsT 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* ['eometpust, 7-9 kmaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomiie C.b. u

npyrue, AkunonepHoe oomectso «M3natensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

YMK "T'eomerpus 7-9 knaccor”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/



[IponrmTo, NPOHYMEPOBAHO ¥ CKPEILICHO
Lo
JTHCTOB

NeYaThIo
Hupexrop I'bOY «Jlnuei/xKomnexy

—/ E.JO.Boiixo /

¢ "o
« 2 » %&v.\\\ Lo 2024

1] i)

i

4




