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HHOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OIMH U3 OCHOBHBIX Pa3/IeJIOB IIKOJIBHONM MAaTEMAaTHKH, UMEIOIIUI
CBOEH IIeNIbl0 00€CTeYnTh M3Y4YEHUE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIICHUU U
B3aMMHOE PACIOJIOKEHUE, OTIMPAETCS Ha JJIOTHYECKYI0, TOKA3ATENbHYIO JIMHUIO. L[eHHOCTh
W3YYECHHUS T€OMETPUHU Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs 3aKIIOYACTCS B TOM,
YTO OOYyYarolIUKCS YYUTCA MPOBOJUTH JIOKA3aTENbHBIE PACCYKJEHUSA, CTPOUTH
JOTUYECKHUE YMO3aKIIOUCHUs, [I0Ka3blBaTh HWCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKJCHUS «OT MPOTHUBHOIOY», OTINYATh
CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIC YTBEPKICHUS.

BTopoii Lenpro n3ydeHusi TeOMETPHH SIBISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
MpU PEIICHUU KAaK MaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3aJ]ay, BCTPEYAIOIIUXCSA B
peanbHOM Xu3HU. OOydaromMiics TOJDKEH HAyUUThCS OMNpPENETUTh T€OMETPUYECKYIO
¢burypy, onucarb CI0BaMU JaHHBIM YePTEX WM PUCYHOK, HAUTH IJIOMIAb 3€MEIBHOTO
y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens winu TpeOyembie
pa3Mepbl rapaxa i aBTOMOOUJIsi. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAsS
JUHUS B H3y4YeHUM reoMetrpuu. [Ipm pelieHuM 3anad MPaKTUYECKOTO XapakTepa
OOyYarouuiicss y4HUTCS CTPOUTh MaTEeMaTHYECKHWE MOJEIN PEATbHBIX KU3HEHHBIX
CUTYALH, IPOBOAUTH BEIYMCIICHHS U OLIEHUBATH a1 KBATHOCTb MOJYYEHHOI'O pe3yJIbTaTa.

KpaitHe BaxHO MOTUEPKUBATH CBSI3U TEOMETPHUU C IPYTUMH YUYSOHBIMU IIPEAMETAMU,
MOTHUBHUPOBATh HCIOJIB30BaTh OMNPEACIICHUS TEOMETPUUYECKUX (UTYp U TIOHSATHUH,
JEMOHCTPUPOBATh MPUMEHEHHUE TMOJYUYECHHBIX YMEHHUI B (DU3UKE U TEXHUKE. JTU CBA3U
HauOosee SipKO BUJIHBI B Temax «Bektopby, «TpUroHOMETpUYECKHE COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

Vyeonsii kypc «l'eoMeTpusn»» BKIIOYAET CIEAYIONIME OCHOBHBIE PAa3ZeIibl
conepxkanusi: «I'eomerpudeckue GUTyphl U UX CBOMCTBaY, «3MepeHne reoMeTpudecKux
BEJIMYUH», «JleKapTOBBl KOOpAMHATBI Ha IUJIOCKOCTH», «BekTopsy, «/IBMkKeHUA
miockocTy, «IIpeobpazoBanust moI00MS.

Ha usyuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kiacce — 68
yacoB (2 yaca B HeJIeno), B 8 kiacce — 68 yacoB (2 yaca B HeJleno), B 9 kinacce — 68 yacoB
(2 gaca B HezemNO).

COAEPXAHUE OBYUEHUA

7 KIIACC

HauanbeHble nouatus reometpun. Touka, npsimMas, OTPE30K, JIyd. YToia. Buasl yrios.
BeprukaneHbele U cMmexHble yribl. buccexkrtpuca yrma. JlomaHas, MHOIOYIOJIbHUK.
ITapannenbHOCTh M NEPIIEHANKYJIAPHOCTD IPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOMl cuMMeTpuu. [Ipumepsr
CUMMETPHU B OKPY’KAIOILLIEM MUPE.

OCHOBHBIE TOCTPOEHUSI C NOMOILIBIO HUPKYJISl U JMHEHKHU. TpeyronesHuk. BeicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHHM TPEYTOIHHUKUA. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M TpPHU3HAKH PABHOOEAPEHHOro TpeyroiabHuka. [lpu3Haku paBeHCTBa
TPEYTOJbHUKOB.



CpoiicTBa M NpHU3HAKA NapALIENbHBIX NpsAMbIX. CyMMa YIVIOB TpPEYroJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

IIpsmoyronbHblli  TpeyroJbHUK.  CBOWCTBO ~ MeOuaHbl  NPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, INPOBEAEHHOW K TUnoreHys3e. [Ipu3Hakum paBeHCTBA MNPSAMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTrOJabHUK € yIiIoM B 30°.

HepaBencTtBa B reoMerpuu: HEPAaBEHCTBO TPEYIOJIbBHMKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OoJIbIIEM yTiie U OOoJIbIlIel CTOPOHE TPEyroJbHUKa. [lepnenuKysp
Y HaKJIOHHAsl.

I'eomeTpudeckoe MecTo TOUEK. bruccekTpuca yria u CepeuHHbIN EPIICHIUKYIISIP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOKCTBa. B3anMHOE pacrnoiioxeHue
OKPY’KHOCTH U IpsiMoil. KacarenbHas u cexymias K OkpyKHOCTH. OKpYy>KHOCTb, BIICAHHAS
B yroJi. Brimcannas u onvca”Hasi OKpy»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronpHuku. [TapamienorpaMm, ero Npu3HaKku U cBoiicTBa. YacTHbIe cirydan
napajuiesorpaMMoB  (IIPSIMOYTOJIbHUK, pOMO, KBajapaT), WX MPU3HAKK M CBOWCTBA.
Tpanenus, paBHOOOKas Tpaneuus, e€ cBolcTBa U npu3Haku. [IpsmoyroabpHas Tpanenus.

Meton ynBoenust meauansl. Llentpansnas cummetpusi. Teopema daneca u Teopema
0 MPONOPLUUOHAIBHBIX OTpPE3Kax.

Cpennue TMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyroiapHUKa.

[logobue TpeyroiabHUKoOB, Kodpduuuent noxodbus. IlpusHaku nOmOOMS
TpPEYroJbHUKOB. [[puMeHenne noqo0ust pu pelieHny MPaKTUYECKUX 3a/1ay.

CpoiicTBa momaaeil reoMerpudeckux ¢Guryp. DopMynbl i IUIOLIAAM
TPEYroJIbHUKA, MapajuieorpaMmma, pomoa u tparneund. OTHOILLIEHKE TIONIa1e TOJ00HBIX
duryp.

Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema ITudaropa. [lpumenenne Teopemsl [Iudaropa npu penieHUN MPaKTUIECKUX
3a/1ay.

CuHHyC, KOCHHYC, TAHT€HC OCTPOI'0 yIJla IPSIMOYTOJIBHOIO TPEYroJIbHUKA. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXIECTBO. Tpuronomerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrnimcaHnHbIe M IEHTPaAIBHBIE YIJIBI, YTOJ MEKY KaCaTEIIbHOW U XOPAOU. YTIIBI MEXIY
XOopAaMu M CEeKylIMMH. BrucaHHble M ONUCAaHHBIE YETHIPEXYTONbHUKU. B3ammHoe
pacrojoxkeHue IByX okpyxxHocTeil. Kacanue okpyknocteid. O01ue KacatesbHbIE K ABYM
OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, Tanredc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIBI IPUBEACHUS.

Pemienne tpeyrosbHuKOB. Teopema KOCMHYCOB M TeOopeMa CHHYCOB. PemieHue
MIPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpazoBanme momoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMpPOM3BENEHUH OTPE3KOB XOpZ, TEOPEMBI O MPOU3BENACHHH OTPE3KOB
CEKYLIUX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIpaBJE€HHbIE BEKTOPBI, KOJUJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPAIIH HAJ]
BEKTOpamu. Pa3nokeHne BEKTOpa MO ABYM HEKOJUIMHEApHbIM BeKTOpaMm. KoopauHatbl



BeKkTopa. CKalsipHOE IIPOM3BEICHUE BEKTOPOB, NIPUMEHEHHUE JUIsl HAXOXIACHUS UIMH U
YTJIOB.

JlekapTOBbl KOOPJAMHATBI Ha IUIOCKOCTH. YPAaBHEHMs INPSAMOM M OKPYKHOCTH B
KOOpJIMHATaX, IIEpEeCEYCHUE OKPYKHOCTEHM M MpsAMBIX. MeTox KOOpAMHAT U €ro
IPUMEHEHHE.

IIpaBuiIbHBIE MHOTOYTOJIBHUKH. [{JIMHA OKpYyKHOCTHU. ['pagycHas u pagraHHas Mepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTEeH. [Inomanp kpyra, cekrTopa, CerMeHTa.

JIBUKEHHUS TUIOCKOCTM M BHYTPEHHHE CHMMETpuUU (uryp (3/eMeHTapHbIe
npeacrasienus). [lapamnensueii nepenoc. [ToBopor.

IHJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA NNPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUSI MPOrpaMMbl yueOHOTO Kypca «I'eomeTpus»
XapaKTEepU3yOTC:

1) maTpuoTryeckoe BOCIIMTAHHE:

MPOSIBJIEHUEM HHTEPECA K MPOLIIOMY M HACTOSIIEMY POCCHMCKON MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHMKECHHUSIM POCCHUMCKMX MATEMATHUKOB U POCCUHUCKOU
MAaTEMATUYECKOM IIKOJIbI, K HCHOJIb30BAHUIO 3TUX JOCTMKCHUH B APYTMX HayKax M
MPUKIAAHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEH TpaKJaHWHA U pealiu3alluid €ro IMpas,
MPEACTABICHUEM O MATEMATHUYECKIUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBJICHUM, TIPOLIENYyp TpakIaHCKOro oOImiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO JTHYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMIKEHUM HAyKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO-I3TUYECKHUX
[IPUHIUIIOB B JEATEIBHOCTU YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTaHOBKOM Ha aKTUBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOMN
HaMpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTHM  MAaTEMaTHYECKOro O0Opa3oBaHUs Ha
MPOTSIKEHUU BCEH KU3HU JIJI yCIENTHON MpodecCuoHanbHOM 1eSITeIbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUM, OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHHEM WHAWUBUYATHLHON
TPaeKTOpUM OOpa30BaHMSI M IKUZHEHHBIX IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB H
00I111eCTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YeCcKoe BOCIIUTAHUE:

CITOCOOHOCTBIO K AMOIIMOHATHBHOMY M ACTETHYECKOMY BOCTIPUSITHIO MATEMAaTHIECKUX
Oo0OBEKTOB, 3ajad, pEIICHUW, PACCYXKICHUH, YMEHHUIO BHUJETh MaTEMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OPUEHTALIMEN B JAEATEIIBHOCTA Ha COBPEMEHHYI) CUCTEMY HAYUYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTUYECKOM HayKH KakK cephbl YETOBEUECKON NESITEILHOCTH, ITANOB €€ pa3BUTHS U
3HAYMMOCTH [UJI1 PAa3BUTUS UHMBUJIW3ALNUM, OBJIAJICHUEM SI3BIKOM MATEMATHUKU U



MaTEMaTUYECKOM KyJIbTYpPOU Kak CPeICTBOM IMO3HAHUS MUPA, OBJIAJACHUEM IPOCTEHILINMU
HaBbIKaMH MCCJIEI0BATENbCKON JESITENIbHOCTH;

6) ¢usnueckoe BocnuTaHHe, G(OPMHPOBAHME KYJIbBTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0JIArOMOTyYHs:

TOTOBHOCTBIO NMPUMEHATh MaTEMaTUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBB,
BEJICHUS 3JI0pOBOro o0pasa XHM3HU (340pOBOE MHWTaHWE, COAJaHCUPOBAHHBIA PEXKHUM
3aHATUN W OTJIbIXA, PETYJIsipHas (pU3nYecKasi akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABbIKA
pediiekcun, IpU3HAHUEM CBOETO IIPpaBa Ha OMHUOKY U TAKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpUEHTallMell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM JUIsl pElIeHHs 3a1ad B
00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpelbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKUA HX
BO3MO>KHBIX TIOCJIEICTBUMN JJIsl OKPY>KaIoIIel Cpeibl, 0CO3HAHUEM TTI00aTFHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHON U NPUPOAHOM CpelbI:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIIOBHSIX HEONPEAEIEHHOCTH, NOBBIIIEHUIO YPOBHSI
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTHUYECKYI0 JEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y JIPYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM uucie (HOpMyIupoBaTh
UJIeU, TIOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCJIE PAHEE HEWU3BECTHBIX,
0CO3HaBaTh Ae(ULIUTHI COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYALIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEDP, KOPPEKTUPOBATh TPUHUMAEMBIE PEILICHUS
U AeicTBus, (OpMYyIUPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIbIT.

METAINPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

®BBISBIAITH M XapaKTEPHU30BATh CYIIECTBEHHbIC TNPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIICHUN MEXIy MOHATUAMH, (POPMYJIHMPOBATH OIpPEACIICHUS
MOHSITUHM, YCTAHABIMBATh CYILIECTBEHHbIM NPHU3HAK KJIACCHU(PUKALMH, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3A;

®BOCIIPUHUMATD, (POPMYIHPOBATH U IPEOOPA30BHIBATh CYKICHUS: YyTBEPAUTEIbHBIC
U OTpHIATENbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

®BLISBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IIPOTUBOpPEYHUS B
(bakTax, TaHHBIX, HAOITIOACHUIX U YTBEP)KIICHUSX, IIPEAJIaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEYN;

® J1eJIaTh BBIBObI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUECHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

epa30buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUNA (TMpsMble U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBLHO HECIOKHBIE I0KA3aTENBCTBA MATEMATUYECKUX
(GakTOB, BBICTpaWBaTh ApPryMEHTAlMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;



®BBLIOMpaTh CIOCO0 penieHus: yueOHOM 3aiaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BbIOMpaTh Hanbosee MOAXOA[IIMNA C YYETOM CaMOCTOSITENIBHO BbIJEICHHBIX
KPUTEPHUER).

Bba3oBble uccienoBarenbckue 1eiicTBUA:

®ICMIOJIB30BATh BOMNPOCHI KaK MCCIENOBATEIbCKUA HWHCTPYMEHT IIO3HAHMS,
(bopMyIupOBaTh BOMPOCH], (PUKCHPYIONTUE MPOTUBOPEUNE, MPOOIeMYy, CaMOCTOSTEIHHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOE, (pOpMHpOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHCHHUE;

®[IPOBOJIUTH IO CAMOCTOSTENILHO COCTABICHHOMY IIaHY HECJIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE M0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOT0 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

®CaMOCTOATENBHO (OpMYyIHMpOBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMS, MCCIEAOBAaHUS, OLICHUBATH JIOCTOBEPHOCTH MOJyYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000IICHUI;

®[IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTUE TMpollecca, a TakKe BBIIBUTATh
MPEIOJIOKEHNS O €TO PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

®BLISIBIISITh  HEAOCTATOYHOCTH U M3OBITOYHOCTH  HMH(OpPMAIMH,  JaHHBIX,
HEOOXOUMBIX JJISl pEUICHHUS 3a/1a4H;

®BHIONpATh,  AHATU3UPOBATh,  CHCTEMATU3UPOBaTh W  HHTEPIPETUPOBATH
WH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHS,

®BLIONpATh (OpMY MpeAcTaBICHUS MHMOpPMALMM U WILIIOCTPUPOBATh pEIlaeMble
3aJlayu CXeMaMHu, irarpaMmmMamMu, HHOU rpa@ukoi U MX KOMOWHAIIUSIMY,

®OIICHUBATh HAAEKHOCTh MHPOPMAIIUU IO KPUTEPUSIM, MPEAJIOKCHHBIM yUUTEIeM
WM CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:

®BOCIIPUHUMATh U (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBUM C YCJIOBHUSAMH H
HEeJIsIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS MO XOAY pelIeHUs 3a7aud, KOMMEHTHUPOBATH
MOJTyYEHHBIN pe3yJbTaT;

®B X0/i€ OOCYXIEHMs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBbl, pelaeMoi 3aJaud, BbICKA3bIBATh WJEH, HAlLlEJIEHHBbIE HA MOWCK PEIICHMS,
COTIOCTABJIATh CBOM CYXKACHHA C CYXAICHUSAMH JPYTUX YYaCTHHKOB JHAaJora,
OoOHapyKMBaTh pazIMYMe U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme (popMynrpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

®IIPE/ICTABIATh PE3YJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTa, HCCIEIOBaHMs,
MPOEKTa, CAMOCTOATEIHHO BBIOMPATh (hOpMAT BHICTYIICHUS C yUETOM 3a]1a4 PEe3eHTALUN
¥ 0COOCHHOCTEH ayAUTOPUU;

®[IOHMMATh U MCIIOIH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ MHINBUAYATHHON pabOTHI
IIPH PEIICHNU YUYEOHBIX MaTEeMaTHUECKHX 337124,

®IIPUHMMATh 1I€JIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, paclpeaesiaTh BUIbl padoT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC U
pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

ey4yacTBOBaTh B TPYMIOBHIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI U JIPYTHE), BBHIMOJIHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH CBOU



NEUCTBUA C APYTMMU YJI€HAMU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOMIMIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

®CaMOCTOSITEIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 33Jayd (WU €ro 4acTh),
BBIOMpaTh CMOCOO pemieHus ¢ YYETOM MMEIONINXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAapUAHThl PEIICHUA C YUETOM
HOBOM WH(pOpPMaLIUH.

CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTE/JICKT:

®BJIAJICTh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ylibTara
pelIeHus: MaTeMaTUYeCKOM 3a1auu;

®IPEJBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUH 33]a4H,
BHOCUTh KOPPEKTHBBI B JAESATENBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJACHHBIX
OIIKOOK, BBISIBJIEHHBIX TPYIHOCTEH;

®OLICHUBATh COOTBETCTBHE pe3yjbTaTa JACATEIBHOCTH IIOCTABIECHHOM ILIEIH H
YCIIOBUSIM, OOBSACHATH MPUYMUHBI JOCTHXKEHMSI WJIM HEJOCTH)KEHUS LEIH, HaXOAWUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kiaacce oOy4aronIuiicss MOJIYYUT CIETYIONIUE TIPEIMETHbBIE
pe3yJIbTaTHhI:

Pacnio3naBaTh M3yueHHbIE TeOMETpUYECKHE (UTYpPBI, OMPEACNATh HX B3aUMHOE
PacIoIoKEeHUE, U300paKkaTh FEOMETPUUECKHUE (PUTYPHI, BBITIOJIHSIThH YEPTEKHU MO YCIOBHUIO
3agauu. M3mMepsaTh TMHENHBIE U YTIIOBBIE BEIMYMHBL. PemaTth 3aaum Ha BEIYUCIIEHUE JUTUH
OTPE3KOB U BEIIMYUH YIJIOB.

Jlenate rpyOyr0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaibHOU
KU3HU, pa3MEPOB MPUPOIHBIX 00HEKTOB. PaznnyaTh pazMepsl 3TUX 00BEKTOB IO MOPSIKY
BEJIUYHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tosp30BaTECA NMPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHYECKHUE PACCYHKIACHHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tosp30BaTHCA NPU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJWAaHbl, MPOBEIEHHON K THUIIOTEHY3€ MPSAMOYTOJbHOTO TPEYTrOJbHUKA, B PEIICHUU
F€OMETPUUECKUX 3a7a4.

OnpenensaTh napaJieIbHOCTb MPSIMBIX C TOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT ¢ HUMU
cekymasa. OnpenensaTe NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYTOM MPSIMOM.

Pemrats 3aaun Ha KieTyatoi Oymare.

[IpoBOUTH BBHIYMCICHUS M HAXOJIUTh YUCIOBbIE U OYKBEHHBIC 3HAUYEHUS YIJIOB B
FEOMETPUUECKUX 3a7ayaX C MUCIIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U
MHOTOYTOJBHUKOB, CBOMCTB yTJIOB, 00Pa30BaHHBIX MIPH MIEPECEUEHUH JIBYX aPATIIICITBHBIX
NPAMBIX CEKYIIEH. Pemars npakTHyecKue 3a1a4yi Ha HaX0XKICHUE YTJIO0B.

Branets moHsaTHEeM T€OMETPUIECKOTO MECTa TOUYEK. Y METh OTPEIEISATh OUCCEKTPUCY
yIja ¥ CepeIMHHBIN NMEPIIEHANKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.



QopMyJIMpOBaTh ONPENCICHUS OKPYXKHOCTM M Kpyra, XOpIAbl U Jauamerpa
OKPY’KHOCTH, II0JIb30BaTbCS MX CBOMCTBAMHU. YMETb IPUMEHATb OTU CBOWCTBA IIPU
pelIeHnH 3aaa4.

Biianers noHsATHEM OIKMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ neHrp. Ilonap3oBaThCcsi (akTaMu O TOM, UTO OHCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIEC NEPIEHAUKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOYKE.

Brnaners moHATHEM KacaTeJbHOW K OKPYXKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
IIEPIICHINKYJSIPHOCTH KAaCaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCAd NPOCTEUIIMMH T'€OMETPUYECKHMH HEPABEHCTBAMH, IOHMMATh HX
MIPAKTUYECKUA CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIIBIO LUPKYJIS U
JIMHENKU.

K koHiy oOyueHust B 8 kiacce o0yyaronuiicsi MOMYYUT CIAEAYIOLIUE MPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTBI, I10JIb30BATHCS UX
CBOMCTBaMH IIpU PEUICHUN F€OMETPUYECKUX 3a4ay.

[IpyMeHsTh CBOMCTBA TOUKM MEPECEUEHUsI MEAUaH TPEYrojibHUKa (LEHTpa Macc) B
pelIeHnn 3aaa4.

Brnaners moHsiTHEM CpeNHEN JWMHWUM TPEYrOJIBHUKA W TPANELUHU, NMPUMEHSTH HX
CBOWCTBA IIPU PELICHUM TeoMeTpuueckux 3anad. [lomp3oBaTthcs Teopemon Paneca u
TEOPEMOM O MPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHUS MPAKTHYECKUX
3a1ad4.

[IpuMeHATh NPU3HAKU TIOJI00MS TPEYTOIBHUKOB B PEIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBaThesa TeopeMoit [Iudaropa nms pemeHns reOMeTpUYECKUX U TPAKTUYECKUX
3amad. CTpouTh MaTEMaTUYECKYIO MOJENb B MPAKTHUYECKUX 3aJadax, CaMOCTOSITEIBHO
JeaTh YepTEXK U HAXOAUTh COOTBETCTBYIOLIME JJIMHBI.

Biianers NOHATUAMHU CHHYCA, KOCHUHYCA U TAHT'€HCA OCTPOTO yria MpsiIMOYTOJIbHOTO
TpeyrojbHUKA. [1071630BaThCA 3TUMU MOHATUAMM I PELICHUS IPAKTUYECKUX 3aa4.

Boruncnsate  (pa3nuyHbIMH - cOcOOaMH) IUIOIIAAb TPEYroJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX (pUryp (mosib3ysich, i€ HEOOXOAMMO, KalbKyasTopoM). IIpumensars
ITOJTyYECHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Brnaners NOHATUSAMM BIIMCAHHOTO M LEHTPAIBHOTO YTJIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiax MEXIy XOpAamH (CEKyLIMMH) U yIie MEXIy KacaTelbHOU U
XOpJIOH IIPHU PEIICHUN T€OMETPUUECKUX 3a/1a4.

Bnagerp TmOHATMEM ONMCAaHHOIO YETBIPEXYTOJIBHHMKA, IPUMEHATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIBHUKA MPU PELICHUHN 3aa4.

[IprMeHATh NOJyYEHHBIE 3HaHHS HA NMPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIN
JUIS 3aa4 PEAIBHOW )KM3HM U IIPOBOAUTH COOTBETCTBYIOIIME BEIUUCIICHUS C IPUMEHEHUEM
no100Us ¥ TPUTOHOMETPUH (TIOIB3YSICh, [I€ HEOOX0IUMO, KAJIbKYJISITOPOM).

K koHniy oOyueHust B 9 kjacce o0y4aronuiicsi MOTy4YUT CIAEAYIOLIUE MPEIMETHBIE
pe3yJIbTaTHhI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIMH OCTPBIX YTJIOB, HaXOJUTh C UX MOMOILBIO
pa3IMYHbIE 3JIEMEHTHI IPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PELICHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ NOMOUIBIO KaJdbKyJSATOpa) IJIUHBI W YIUIBI IS
HETa0JIMYHBIX 3HAYECHUH.



[Tonb3oBaTbes QopMynamMu NPUBEACHHS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM Ui HAXOXKJEHUS COOTHOUIEHUH  MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB U KOCHHYCOB I HAaxXOXIEHHUS Pa3IUUHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pPELIEHUE TPEYrOJbHUKOBY), MPUMEHITh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

Brnagerr moHsTHSMH TpeoOpazoBaHus MOM00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nmogo0HeIX (uryp. Ilomp3oBaThesi CBOMCTBaMU MOA00US TPOU3BOJBHBIX (UTYDP, YMEThH
BBIYHCIISATH IJTUHBI M HAXOAWUTH YIJIBI y TOJOOHBIX Guryp. [[puMeHsITh CBOMCTBA 1101001
B IIPAKTUYECKUX 3a7a4axX. Y METh IPUBOIUTH IPUMEPHI TTOTOOHBIX (PUTYP B OKPYKAIOIIIEM
MHUpE.

[Tonb30BaTbcs TeOpeMaMH O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpaMU, MOHUMATh MUX T€OMETPUUYECKUNA U (U3UYECKUN CMBICI,
MIPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U (pusnyeckux 3aaad. [[puMeHaTs ckaisipHoe
MIPOU3BEICHNE BEKTOPOB JIJIsI HAXOXK/EHUS JUTMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOpPJMHAT HAa IUJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanets MOHATHSIMHU MPaBUILHOTO MHOTOYTOJIBHHUKA, JTMHBI OKPYXXKHOCTH, JJTHMHBI
JIYyTH OKPYXKHOCTH W PaJMaHHOW MEpPHI yIiia, YMETh BBIUUCIATH IUIOMIAAbh Kpyra M €ro
gacTeil. [[puMeHsITh MoTydeHHbIC YMEHUS B MPAKTHYECKUX 3a/1a9ax.

Haxonuth ocu (MM IEHTPBI) CUMMETPHUH (HUTYP, TPUMEHSATH ABMKCHUS TIJIOCKOCTH
B IIPOCTEUIINX CIy4asX.

[TpuMeHATh TIOJTyYCHHBIC 3HAHUS HA TIPAKTHUKE — CTPOUTHh MaTEMaTHYECKHE MOJCIN
TUTSI 33129 peaTbHOM KU3HH M TIPOBOUTH COOTBETCTBYIOIINE BEIYMCIICHUS C TPUMEHECHUEM
nojo0uss U  TPUTOHOMETPUYECKUX  (DYyHKIMM  (TOJB3ysSCh, TI€ HEOOXOIUMO,
KaJTBKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

Bo3moxHOCTB
Ne KoJu-Bo
u/n HaumenoBanue pasaesioB/Tem qacop | MCMO/Ib30BAHUA
20P, YMM
7 xkaacc (reoMeTpusi) 68
1 [Ipocretinme reoMeTprUUeCKUue PUTYPBI U UX 14 https://resh.edu.ru
cBOMcTBa. M3MepeHne reoMeTpuyYECKUX BEIMYUH
2 | TpeyroibHUKH 22 https://resh.edu.ru
3 [MapaienbHbIe IPSMbIE, CyMMa YTJIOB 14 https://resh.edu.ru
TPEYTroJbHUKA
4 OKpyY>XHOCTb U KpyT. ['eomeTprueckue 14 https://resh.edu.ru
HOCTPOCHHUSI

5 | [loBTOpenue, 0000IICHNE 3HAHHIA 4 https://resh.edu.ru




Bo3mo:xxHOCTB

Ne KoJu-Bo
w/n HaumeHoBaHUe pa3esioB/TeM wacop | MCHOIb30BAHHS
20P, YMM
8 kiacc (reomeTpusn) 68
1 | YeThIpEXyrodpHUKA 12 https://resh.edu.ru
Teopema dajeca u Teopema o https://resh.edu.ru
2 | NponOpIHMOHANIBHBIX OTPE3Kax, MOJ00HBIC 15
TPEYTOJILHUKU
[Tnomans. HaxoxaeHue mioiaaei https://resh.edu.ru
3 | TpeyroJbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14
[Tnomaau nomoOHBIX GUTYP
4 | Teopema [Tudaropa u Hayama TPUTOHOMETPUH 10 https://resh.edu.ru
VTi6l B OKPY)KHOCTH. BricaHHbIE U OTTMCaHHBIE https://resh.edu.ru
5 | gerbIpexyronbHUKU. KacaTteabHbIE K OKPYKHOCTH. 13
KacaHnue okpyxHOCTEN
6 | [ToBropenue, 0600IICHNE 3HAHUH 4 https://resh.edu.ru
Bo3moxHOCTH
Ne KoJu-Bo
/i HaumeHoBaHue pa3jejioB/TeM qacop | MCTOTb3OBAHMS
20P, YMM
9 kJjacc (reomMeTpusi) 68
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 16 https://resh.edu.ru
Pemienne TpeyroJbHUKOB
9 [IpeoOpaszoBanue mogodus. Merpuueckue 10 https://resh.edu.ru
COOTHOIIICHUS B OKPYKHOCTH
3 | Bexropsr 12 https://resh.edu.ru
4 | JlekapTOBBI KOOPIAMHATHI HA IJIOCKOCTH 9 https://resh.edu.ru
[IpaBUIbHBIE MHOTOYTOJIBHUKH. J{TMHA https://resh.edu.ru
5 | OKpY)XHOCTH M IIONIA]Ib Kpyra. Beruuciienue 8
TJIOIAJEH
6 | J[BmKeHUS TUIOCKOCTH 6 https://resh.edu.ru
7 [ToBTOpEHME, 000OIICHHE, CHCTEMATH3AIUs v https://resh.edu.ru

3HAHUM




IHOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
Ne Tema VooKa KoanyectBo  /lara
n/m yp 4yacoB U3y4eHust
1  IIpocrteiiniue reoMeTpUIECKUE 00BEKTHI 1
2  MHOTOYTOJBHUK, JJOMaHAS 1
3  CMexHble U BEepTUKAJIbHBIC YTJIbI 1
4  CMexXHbI€ U BEPTUKAJIbHBIC YIJIbI 1
5  CMmexHble U BEepTHUKAJIbHBIC YTJIbI 1
6  CwmexHbIe U BEPTHUKAIBHBIC YTIIbI 1
7 CMexHble U BEpTUKAJIbHBIC YTJIbI 1
8  CwmexHbIC U BEPTHKAIBHBIC YTIIBI 1
9 N3mepenne MTUHEHHBIX U YTIOBBIX BETUYHH, 1
BBIYHCIICHUE OTPE3KOB U YTIIOB
10 N3mepeHne TMHEWHBIX U YTIIOBBIX BEJIUYMH, 1
BBIUHCJICHHE OTPE3KOB M YTIIOB
11 N3mepenne MTUHEHHBIX U YTIOBBIX BETUYHH, 1
BBIUHCJICHHE OTPE3KOB U YTIIOB
12 N3mepenne MTUHEHHBIX U YTIOBBIX BETUYHH, 1
BBIYHCIICHUE OTPE3KOB U YTIIOB
13 [Tepumetp u miomaap GuUryp, COCTaBICHHBIX U3 1
PSIMOYTOJIbHUKOB
14 [TepumeTp u momaas GUryp, COCTaBICHHBIX U3 1
MPSIMOYTOJIbHUKOB
15 [TonsiTHE O paBHBIX TPEYTONHHUKAX W TICPBUYHBIE 1
MIPEICTABIICHUS O PABHBIX (PUTypax
16  Tpu mpu3Haka paBeHCTBA TPEYTOJIHLHUKOB 1
17  Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
18  Tpwu mpu3Haka paBeHCTBA TPEYTOJIHLHUKOB 1
19  Tpu mpu3Haka paBeHCTBA TPEYTOILHUKOB 1
20 Tpu npusHaka paBEeHCTBA TPEYTOJbHUKOB 1
21  Tpu npu3Haka paBeHCTBA TPEYrOJbHUKOB 1
29 [Ipu3Haky paBeHCTBA IPSIMOYTOJBHBIX 1
TPEYTOJIbHIUKOB
23 [Ipu3HaKu paBeHCTBA IPAMOYTOJBHBIX 1
TPEYTOJIbHUKOB
BOWCTBO MEAMAHBI TPSIMOYTOJILHOT TOJIbHU
24 CBoiicTBO Meua OYT'OJIBHOTO TPEYTO Ka, 1
MPOBEJAEHHOMN K TUIIOTEHY3€
CBOICTBO MeaHBI MMPSMOYTOIHHOTO TPEYTOIHHUKA
25 ’ 1
MIPOBEIEHHOM K TUIIOTEHY3€
26  PaBHOOEApEHHBIE U PABHOCTOPOHHUE TPEYTOJbHUKH 1




[Ipu3Haku 1 CBOMCTBA paBHOOEAPEHHOTO

27 1
TPEYTOJIbHAKA
28 [Ipu3Haku 1 cBOMCTBa paBHOOEAPEHHOTO 1
TpPEYroJIbHUKA
29 [Ipu3Haku 1 CBOMCTBA paBHOOEAPEHHOTO 1
TPEYTOJIbHAKA
30  HepaBeHcTBa B reoMeTpuu 1
31 HepaBeHcTBa B reOMETpUU 1
32  HepaBeHcTBa B reOMETpUHU 1
33  HepaBeHncTBa B reoMeTpun 1
34  IIpssMOYTOJIbHBIN TPEYTOJBHUK C yIJIoM B 30° 1
35  IIpsMoyroJibHBIN TPEYTOJbHUK C YoM B 30° 1
36  KoutpoapsHas pabora o teme "TpeyrogbHUKT" 1
37  TlapamnenbHbIC IPSMBIC, KX CBOMCTBA 1
38  Ilaterii mocrynat EBknuaa 1
Hakpect nexamye, COOTBETCTBEHHBIC U
39  OJHOCTOPOHHHE YTJIbI, 00PA30BAHHBIC TIPH 1
MIEPECEUCHHUH MMapaJUICITBHBIX MPSMBIX CeKYIen
Hakpecrt nexaiiye, COOTBETCTBEHHBIE U
40  OJHOCTOPOHHHUE YTIIbI, 00pa30BaHHBIC MIPU 1
MIEPECEUCHHUH MMapaJUICITBbHBIX MPSMBIX CeKYIen
Hakpecrt nexaiye, COOTBETCTBEHHbBIE U
41 | OIHOCTOPOHHHME YTJIbI, 00pa30BaHHBIC MPHU 1
MEePECEUCHNH MaPaJLICIbHBIX MPSMBIX CEKYIen
Hakpect nexarye, COOTBETCTBEHHBIC U
42  OXHOCTOPOHHHUE yTIIbI, 00pa30BaHHBIC MTPU 1
MIEPECEUCHHUH MMapaJUICITbHBIX MPSMBIX CeKYIIen
Hakpect nexaiye, COOTBETCTBEHHbBIC U
43 | OIHOCTOPOHHHME YTJIbI, 00pa30BaHHBIC MPHU 1
MEePECEUCHHUH MaPaLICTbHBIX MPSMBIX CEKYIen
[Ipu3Hak mapaaIeTbHOCTH MPSIMBIX Yepe3 PaBEHCTBO
44 pacCTOSIHMI OT TOYEK OJHOM MPSMOM 0 BTOPOU 1
PSAMON
[Tpu3HaK mapaaieIbHOCTH MPSIMBIX Yepe3 PaBEHCTBO
45  pacCTOSIHMI OT TOYEK OJHOU MPSMOM J0 BTOPOU 1
PSIMOM
46  Cymma yrIiiOB TPEyroJibHUKA 1
47  Cymma yriioB TpeyrojibHUKa 1
48  BaemrHwue yriibl TpeyroJbHUKA 1
49  BaeuiHue yribl TpeyrojabHUKA 1
50 KonTtponbsHas pabota o teme "HapaJ'I'J'IeJIBHHe 1
npsiMble, CYMMa yTJIOB TPEYTOJbHUKA
51  Oxpy>XHOCTh, XOPJbl U TUAMETP, UX CBOMCTBA 1




52  KacarenbHas K OKpYKHOCTH 1
53  Okpy>XHOCTb, BIIUCAHHAS B YTOJI 1
54 Oxpy>KHOCTb, BIIUCAHHAS B YTOJI 1
55 Ilonsartue o I'MT, npuMeHeHHe B 3a1a49ax 1
56 Tlonstue o 'MT, npumeHneHue B 3a1adax 1
57 buccekTpuica u cepeAMHHBIN MEPIEHANKYIISIP KaK 1
reOMETPUYECKHUE MECTa TOUEK
58  OxkpyXHOCTH, OMUCAHHAS OKOJIO TPEYTOJbHUKA 1
59  Oxpy>XHOCTB, ONKCAHHAS OKOJIO TPEYroJIbHUKA 1
60  Oxkpy>XHOCTbH, BIUCAHHAS B TPEYTOJIBHUK 1
61  Oxpy>XHOCTh, BIIUCAHHAS B TPEYTOJbHUK 1
62 Ilpocreiimue 3a1a4u Ha TOCTPOCHHE 1
63  Ilpocreiimme 3a1a4u Ha TOCTPOCHUE 1
64 KontponrHas padota o teme "OKpyKHOCTb U KPYT. 1
['eomerpruueckne nocTpoeHus"
65 [ToBTOpEeHUE 1 00001ICHIE 3HAHUN OCHOBHBIX 1
MOHSATUM U METOJIOB Kypca 7 Kilacca
66  HMtorosas KOHTpOJIbHAS padoTa 1
67 [ToBTOpeHue u 00001IeHNE 3HAHUI OCHOBHBIX 1
TOHSATUM U METOJIOB Kypca 7 Kilacca
68 [ToBTOpEeHue 1 00001IeHNE 3HAHUI OCHOBHBIX 1
MOHSTUH U METOJOB Kypca 7 Kjacca
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
8 KUIIACC
Ne KoanuecTBO Hdara
n/n Tema ypoka 4acoB U3Y4YCHUS
1  Ilapamnenorpamm, €ro Npu3HaKku U CBOMCTBA 1
2  Ilapammenorpamm, ero Npu3Haku U CBOMCTBA 1
3  Ilapammenorpamm, ero Npu3HaKH U CBOKWCTBA 1
YacTHble cyyan napajijiesiorpaMMoB
4  (IpsAMOYTOJILHUK, pOMO, KBAJpaT), UX MPU3HAKU U 1
CBOICTBA
YacTHbIe c1ydan mapajieiorpaMmMoB
5  (IpsMOYroJbHUK, poMO, KBaApar), UX MPU3HAKHU U 1
CBOICTBa
YacTHble cyyan mapajjiesiorpaMMoB
6  (upssMOyroJabHUK, poMO, KBaApaT), MX MPU3HAKHU U 1
CBOICTBa
7 Tpaneuwms 1
8  PaBHOOOKas U MpsIMOYTOJIbHAS TpaNlElUu 1
9  PaBHOOOKas ¥ MPSIMOYTOJIbHASI TPATICIIUN 1




10  Merona yaBoeHUS METUAHBI 1

11  IleHTpanbHasi CUMMETpHUS 1

12 KontponpHas padoTa mo teme "UeThIpE€XyroJabHUKHT" 1

13 Teopema @aneca u Teopema O MPOMOPIIUOHATIBHBIX 1
OTpe3Kax

14  CpenHsisi TMHUSL TPEYTOJIbHUKA 1

15  CpenHsisi TUHUS TPEYTOIbHUKA 1

16  Tpanenus, e€ cpeaHss JIHHUS 1

17  Tpanenus, e€ cpeaHss JUHUS 1

18  TIpomopumoHaIbHBIE OTPE3KH 1

19  IIponopuroHaIbHBIE OTPE3KU 1

20  IlenTp mMacc B TpEyTrOJbHUKE 1

21  TlomoOHBIE TPEYTOJIBHUKU 1

22  Tpwu npusHaka mog00us TPEyTroJbHUKOB 1

23  Tpu npusHaka 1moj100usi TpeyroJbHUKOB 1

24  Tpwu npusHaKa mo100Hs TPEYTOJILHUKOB 1

25  Tpu npusHaka 1moj100usi TpeyroJbHUKOB 1

26 [Tpumenenne moo0us IPH PEIICHUN MPAKTHICCKUX 1
3a1aq

27 KoutponbsHas pabota o teme "[logo6HbIe 1
TPEYTrOJbHUKHU"

28  CaoiicTBa MIOMIAACH TEOMETPHUECKUX PUTYD 1

29 dopMyIIbl 11 TJIOMIAIU TPEYTOJIbHUKA, 1
napajjiesiorpaMmma

30 dopMyITBI IS TIOMAIU TPEYTOJIbHUKA, 1
napasuieJiorpaMma

31 dopMyIIbl IS TJI0MIAU TPEYTOJIbHUKA, 1
napajjiesiorpaMmma

32 dopMyITBI IS TIOMAIU TPEYTOJIbHUKA, 1
napasuieJiorpaMma

33 dopMyIbl 11 TIIOMIAIU TPEYTOJIbHUKA, 1
napasuieJiorpaMma

34  BpryncieHHe MmIomajei CI0KHbIX GUryp 1

35 Ilnomamu duryp Ha KjaeT4aToit Oymare 1

36  IInomaan mogoOHBIX GUTyp 1

37  Ilnomaau mogoOHBIX GUTYD 1

38  3amauu ¢ MpaKTUYECKUM COJICPKAHUEM 1

39 3amayu ¢ MPaKTHUYECKUM COJIEpKAHUEM 1

40 Pemenue 3amay ¢ moMoIso MeToaa 1
BCIIOMOTATEILHOM TUIOIIA/IH

41  KontponpHas padota mo teme "I[lmomans" 1




42  Teopema [Iudaropa u e€ npumMeHeHne 1

43 | Teopema Iludaropa u e€ npumeHeHue 1

44  Teopema [Iudaropa u e€ npumMeHeHne 1

45 | Teopema Iludaropa u e€ npumeHeHue 1

46 | Teopema IIudaropa u e€ npuMeHEeHHE 1
OmnpeneneHre TPUTOHOMETPUUECKUX (DYHKITHIA

47  OCTPOTO yriia MpMOYTOTLHOTO TPEYTONbHHKA, 1
TPUTOHOMETPUUECKUE COOTHOIIICHHUS B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

48  OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO 1

49  OcCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1

50 OcCHOBHOE TPUTOHOMETPHYECKOE TOKISCTBO 1

51 KouTtponbsHas pabota o T"eMe "Teopema [Tudaropa 1
U HayaJia TPUTOHOMETPUHU

50 BHI/IcaHHBIeVI/I LUEHTPAIBHBIC YTIIBI, YTOM MEHKLY 1
KacaTeJIbHON M XOpI0i

53 BHI/IcaHHBICUI/I LUEHTPAJILHBIE YITIBL, YOI MEAKLY 1
KacaTeJIbHON U XOp10i

54 BHI/IcaHHBIeUI/I LUEHTPAIBHBIC YTIIBI, YTOM MEHKLY 1
KacaTeJbHON U XOp10i

55  VYrael MexAy XOpJiaMH U CEKYLIUMHU 1

56  Yrael Mexay XopJaMH U CEKYIITUMHU 1

57 Brmcannsie u OTHCAaHHbIE YETHIPEXYTOILHUKH, HX 1
MPU3HAKU W CBOWCTBA

58 Bnucannsie u OTHCAHHBIE YEeTHIPEXYTOIBHUKH, X 1
MPU3HAKHU U CBOWCTBA

59 Bnmcannsie u OTHCAHHbIE YETHIPEXYTOILHUKH, HX 1
MPU3HAKN W CBOWCTBA
[IprumeHeHne CBOMCTB BIIMCAHHBIX U ONMCAHHBIX

60  4eTBHIPEXYTrOJBbHUKOB MPHU PEIICHUH TEOMETPUUECKHUX 1
3a/1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U OMUCAHHBIX

61  4eThIpEXYroJbHUKOB MPU PEIICHUH F€OMETPUYECKHUX 1
3asa4y

62 B3auMmHoe pacnonoxeHue IByX OKPYKHOCTEM, 1
oOlue KacaTeabHble

63 Kacanme okpyxHOCTEH 1

64 KonTtponbHas padota o Teme "YTiibl B OKPYKHOCTH. 1
BriricanHbIe ¥ OMIMCaHHBIC YETHIPEXYTOJIbHUKHN"

65 [ToBTOpEHME OCHOBHBIX MOHSATUN U METOJIOB KYyPCOB 1
7 u 8 Ki1accoB, 00001IeHNe 3HAHUI

66 [ToBTOpEHNE OCHOBHBIX OHATUA U METOJOB KyPCOB 1

7 u 8 Kj1accoB, 0000IIEeHNE 3HAHUI




67 HroroBas KOHTpOJIbHAS paboTa 1
[ToBTOpEeHNE OCHOBHBIX OHITHI 1 METOJIOB KypCOB
68 . 1
7 u 8 Ki1accoB, 00001IcHIE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

9 KJIACC
Ne KoanuyectBo Jlara
n/n Tema ypoxa 4acoB U3Y4eHUs
1 Omnpenenenre TPUTOHOMETPUYECKUX (PYHKIIUN yTIOB 1
ot 0° mo 180°
2 dopMyJIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema kocuHyCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHycoB 1
7 Teopema cuHyCOB 1
8 Teopema cuHycoB 1
9 HaxoxeHre AJIMH CTOPOH U BEJIMYUH YTJIOB 1
TPEYrOJIbHUKOB
10 Pemienune TpeyronbHUKOB 1
11 Pemienne TpeyroibHUKOB 1
12 Pemienune TpeyroinbHUKOB 1
13 Perenne TpeyroapHUKOB 1
14 [TpakTHueckoe NpUMeHEHNE TEOPEM CUHYCOB U 1
KOCHHYCOB
15 [TpakTHueckoe NpUMeHEHNE TEOPEM CUHYCOB U 1
KOCHUHYCOB
16 KonTtponpHas p:c}60Ta no teme "Perenne 1
TPEYrOJbHUKOB
17 [TonsiTue o nmpeoOpazoBaHUM MOAOOUS 1
18 CoOTBETCTBEHHBIE 3JIEMEHTHI NOJOOHBIX PUTYD 1
19 CoOTBETCTBEHHBIE DJIEMEHTHI MOJIOOHBIX PUTYD 1
Teopema o mpon3BeIeHUN OTPE3IKOB XOPI, TEOpEMa O
20 MIPOU3BEAECHUHN OTPE3KOB CEKYILIUX, TEOPEMA O 1
KBaJIpaTe KacaTeabHOU
Teopema o mpou3BeIeHUN OTPEIKOB XOPI, TEOpEMa O
21 MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O 1
KBaJIpaTe KacaTeabHOU
Teopema o mpon3BeIeHUN OTPE3KOB XOPI, TEOpEMa O
22 MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOPEMA O 1

KBaJpaTe KacaTeJIbHOU




[IpuMeHeHne TEOPEM B PEILIEHUN T€OMETPUIECKHUX

23 1
3a1a4

24 [IpumeHeHue TeopeM B pElIEHUH TeOMETPUIECKUX 1
3a/1a4

o5 [Ipumenenne TeopeM B pEIICHUH T€OMETPUIECCKUX 1
3a1a4
Kontponwsnas pabota o teme "IIpeoOpazoBanue

26 noao0usi. MeTpuueckre COOTHOIICHUS B 1
OKPYXHOCTH"

97 Onpenenenue BekTopoB. Gusnveckuii u 1
TEOMETPUUYECKHIA CMBICT BEKTOPOB

28 CrnoxxeHue U BbIYUTAaHUE BEKTOPOB, YMHOKEHUE 1
BEKTOpPA Ha YHCIIO

29 CrnoxeHue U BBIYUTaHUE BEKTOPOB, YMHOXKCHHE 1
BEKTOpa Ha YHCIIO

30 CrnoxeHre U BBIYUTAaHUE BEKTOPOB, YMHOKCHHE 1
BEKTOpPA Ha YHCIIO

31 Paznoxenune BekTopa 1o 1ByM HEKOJUTMHEAPHBIM 1
BEKTOpaM

32 KoopanHatel BekTOpa 1

33 CkansipHOoe IpOU3BeICHUE BEKTOPOB, €T0 1
IPUMEHEHUE /111 HaXOXKIEHUS JUTMH U YTJIOB

34 CkansipHO€ TIPOM3BEICHUE BEKTOPOB, €TO 1
MIPUMEHEHUE TS HaXOXKISHUS JUTHH U YTIIOB

35 Pemenue 3a1ad ¢ moMoIb0 BEKTOPOB 1

36 Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB 1

37 [IpumeHeHnre BEKTOPOB /IS PEIICHUS 3a7a4 (PU3UKHU 1

38 KoHTposnbsHas pabota o Teme "BekTopbr" 1

39 JlekapTOBbI KOOPAMHATHI TOUYEK Ha MJIOCKOCTHU 1

40 YpaBHeHHE PSIMOT 1

41 YpaBHeHue npsMon 1

42 YpaBHEeHUE OKPYKHOCTHU 1

43 OOPJMHATHI TOUEK MEePeceUeHUs: OKPYKHOCTH U 1
K
IpSAMON

44 MeTox KOOpIMHAT NP PEIIEHUH TEOMETPUICCKUX 1
3a/1a4, MPaKTUYEeCKUX 3a/1a4

45 MeTox KOOpIMHAT NP PEIIEHUH TEOMETPUICCKUX 1
3aJ1a4, MPaKTUYEeCKUX 3a/1a4

16 MeTon KOOpAMHAT MPH PEIIEHUN TEOMETPUICCKUX 1
3a/1a4, MPaKTUYECKUX 3a/1a4

47 KontponbsHas padbota o teme "JlekapToBbl 1

KOOPJAMHATHI HA INIOCKOCTH"




48 [IpaBunIBHBIE MHOTOYTOJILHUKY, BBIYUCIICHUE HX 1
DJIIEMEHTOB
49 Yucno n. JlmnHa OKPY>KHOCTH 1
50 Yucno wn. JllmHA OKPY>KHOCTH 1
51 JlmuHa TyTH OKPY>KHOCTHU 1
52 Panmannas mepa yria 1
53 [Imomaae Kpyra, CeKTOpa, CerMeHTa 1
54 [lmomanb Kpyra, CEKTOpa, CerMeHTa 1
55 [Imomaae Kpyra, CeKTOpa, CerMeHTa 1
56 [ToHsiTHE O TBMIKEHUH TIIIOCKOCTH 1
57 [TapanienbpHbIN EPEHOC, TOBOPOT 1
58 [TapannenbHbIN IEPEHOC, MOBOPOT 1
59 [TapanyienbHbIN NEPEHOC, TOBOPOT 1
60 [TapanienbHBIA IEPEHOC, IIOBOPOT 1
61 [IpuMeHeHue ABUKEHHI NPH PELICHUH 33724 1
KontponbsHas pabota o temam "l[IpaBusiibHbie
62 MHOTOYTOJIbHUKH. OKpYKHOCTb. [[BH>KEeHUA 1
IJIOCKOCTH"
[ToBTOpEeHue, 00600IIeHNEe, CUCTEeMAaTH3aIusl 3HAHU.
63 N3MepeHrne reoMeTpuyeCcKX BETUYHH. 1
TpeyroibHUKU
64 [ToBTOpEeHue, 006001IeHNEe, CUCTEMAaTU3allUsl 3HAHUH. 1
[TapamenpHbIC U TEPICHANKYISIPHBIC TIPSIMBIC
[ToBTOpEeHue, 0000IIeHNEe, CUCTEeMAaTH3aI|sl 3HAHU.
65 OKpy»XHOCTb U KpyT. [ 'eOMeTprUecKre moCcTpOCHHUSI. 1
VYTabl B OKPY/KHOCTH
[ToBTOpEeHue, 0000IIeHNEe, CUCTEeMAaTH3aI|sl 3HAHU.
66 Bniucannbie U ONMCaHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOB
67 WtoroBasi KOHTpOJIbHAS paboTa 1
68 [ToBTOpEeHue, 0000IIeHNEe, CUCTEeMAaTH3aI|s 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
YUYEBHO-METO/IMYECKOE OBECIIEYHEHHME OBPA3OBATEJBHOI'O

MPOLIECCA

1. Aranacsn JI.C., byryzoB B.®., Kagomues C.b.

['eomeTpus: 7 - 9-e knacchl: 6a30BbIA yPOBEHB: YUCOHUK.

u apyrue «MaremaTtuka.
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