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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIBI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJWTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss TeOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
xu3HU. OOYyYarolmuiics MOHKEH HAYYHTHCS OIPENEUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTAThH
HEOOXOAUMYIO [UIMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUM I'€OMETPHUH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIWiicss y4MTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTHUBUPOBaTb  HCIOJbB30BAaTh  ONpPEIEIIEHUS TIEOMETPUYECKHX (QUIyp U  IOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJEPKaHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «l3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lekapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanpHbple monsTus reomerpuu. Touka, npsimMasi, OTpPE30K, Jiyd. Yrojid. Buasl yrios.
BeprukanbHele u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOIOYTOJIbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPY’KalOIlleM MUDE.

OCHOBHBIE TIOCTPOEHHUs C IOMOIIBIO LHUPKYJIS M JuHEHku. TpeyronbHuk. BricoTa,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpHU3HAKH DPABHOOCAPEHHOrO TpeyroipHUKa. [Ipu3HakKM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHemiHue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
NpoBeAEHHOW K runotreHyse. [IpusHaku paBeHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria M CepeAUHHBIA NEPIEHIUKYISAP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JAuameTp, HMX cBoiicTBa. B3aumMHoe pacmnosioxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHast u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHAas B
yroi. BrincanHas u onucaHHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKM W CBOMCTBA. YacTHbBIE cCilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaneca U Teopema o
PONOPLUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyroapHUKOB, KodpduimenT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpuMeHeHne NOA00MS TPH PELLICHUH PAKTUYECKUX 3a/1ay.

CaolicTBa miomaae reoMmerpuuyeckux guryp. @opmyisl A MIIOLIAAW TPEYroJbHUKA,
napajenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAe MOJOOHBIX GUTYD.

Boruncnenue miomazei TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mpu permeHur MPaKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHblE M LEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTeJIbHONM M XOPAOM. YIUIBI MEXITy
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrionio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocreil. OOmume KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunHyc, TaHreHc yrioB oT 0 go 180°. OcCHOBHOE TpPUIOHOMETPUYECKOE
TOXKAEeCTBO. DOPMYIIBI TPUBEICHHSL.

Pemenne TtpeyronmpHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Perienue
NPaKTUYECKHX 32124 C MCIIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U TE€OPEMBbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IPOM3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mimHa (MOAYJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOIOXKHO
HalpaBJICeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAallMHM HaJ
BeKTOpamHu. Pa3iiokeHue BeKTopa 1o JBYM HEKOJUTMHEapHBbIM BekTopaM. KoopanHaThl BEKTOPA.
CKaJIS'IpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI HAXOXKIACHUS JJIMH U YIJIOB.

JlekapTOBbl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHHS TPSIMOH M OKPYKHOCTH B
KOOp/IMHATAaX, IePEeceUeHUe OKPYKHOCTEH U MPSAMBIX. MeTo KOOPAWHAT U €ro MIPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKH. [TMHA OKpy:KHOCTH. ['paltycHas u panuaHHas Mepa yria,
BBIYUCIICHHE UTMH YT OKpYyX)HOCTel. [lomanp kpyra, cekTopa, CerMeHTa.

JIBYDKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUTryp (3JIEMEHTapHBIC TPEJACTABICHU).
[TapannensHbIi iepenoc. [1oBopoT.



IIVTIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOTI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS MpOrpaMMbl y4deOHOro Kkypca «l'eomerpus»
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTMUYECKUM NPUMEHEHUEM JIOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B JIE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHME B PELICHUM NPAKTUYECKUX 3a/ady MaTEeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM HWHIWBHAYAJIbHOM TpaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHU, YMEHHUIO BUICTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YeloBEUeCKON MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKaIOIIeH cpeabl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U MyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHOMN JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE0O0X0AUMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIe (HOpMyIHpOBaTh UJEH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBplesiornyeckueneiicTBus:

BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHATHIA,
OTHOIIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIEICHHUs] IOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JIJIsl 000OLICHNUS U CPAaBHEHUS, KPUTEPUHU
IPOBOJUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYyITHpOBaTh U TNPEOOPA3OBBIBATH CY)KICHHS: YTBEPAWUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBIIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HaAOJIIOACHUAX M YTBEP)KACHUAX, MpeAsaraTh KPUTEPUM JJsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

pa3dupaTh JI0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHUH (IIpsSMbIe ¥ OT IPOTUBHOIO),
IOPOBOJIUTH  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKAa3aTelNbCTBA  MATEMAaTHYECKUX  (PaKToOB,
BBICTPAaWBaTh AapryMEHTALUIO, MPUBOJUTH IPUMEPbl M KOHTPIPUMEpPbI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BBIOMpATh HanOOJIee MOAXOA[IIMH ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).
Ba3oBblencciieoBaTe/ibCKueAeiCTBUS:

UCIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEIIbCKUNA HHCTPYMEHT IMO3HaHUA, (OPMYIHPOBATh
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOpPEUHE, MPOOJIEeMY, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE
U IaHHO€, (POpPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABICHHOMY IJIaHY HECIIOXKHBIA SKCHEPUMEHT, HEOOIbIIoe
HCCJIEJIOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IpoOIlecca, a TAKK€ BBIIIBUTaTh MPEANOIOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMH, JaHHBIX, HEOOXOAMMBIX JUIS
pelleHus 3a1auu;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3IUUHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

BbIOUpaTh (OpMy TpeICTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATh pELIaeMble 3aJayu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSM, MPEAJIOKEHHBIM YUUTENIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHuUKaTHBHbIEyHHBEpCAIbHbIeyYeOHbled el CTBHA:

BOCIIPUHUMATh U (POPMYJIMPOBATE CYKACHUS B COOTBETCTBUHU C YCIOBUSIMU U LIEISIMUA OOLICHMUS,
SICHO, TOYHO, I'PAaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHMs 110 X0y PELIeHUs 3a7jaui, KOMMEHTUPOBATh MOJTY4YE€HHBIN pPe3yJIbTaT;

B XO0J€ O0OCyXJIeHMs 3a/JaBaTb BOIPOCHl II0 CYHIECTBY OOCYXIaeMOW TEMBbI, NPOOIEMBI,
pemaeMoil 3a1auM, BHICKA3bIBaTh WJCH, HAllEJICHHBIC HAa MOMCK PELICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYKICHUSAMH JPYrUX YYaCTHUKOB JManora, oOHapyXuBaTh pa3jinyve U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

OpPEACTaBIATh PE3yJabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEOBaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
O0COOEHHOCTEHN ayAUTOPUH;

IOHUMaTh W MHCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYAIbHOH pabOThl NpHU
peleHnH y4yeOHbIX MaTeMaTUYECKUX 3ajiay;

NPUHUMATD 1Ie]Ib COBMECTHOH JESTEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacopenenaTtb BHAbI paboT, JOroBapuBaTheCs, OOCYXKIaTh IPOLECC U Ppe3yJbTaT padoThl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBl ¥ JPYTUE), BBHINOJHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaH/bl, OLIEHMBAaTh KauyeCTBO CBOEro BKJajJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH, aTOPUTM peEIleHHs 3anaud (WM ero 4acTh), BhIOUpPATh
croco0 pemeHUsT ¢ YY4ETOM HMMEIOUIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLHOHAILHBINHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca W pe3yibTaTa pelieHus
MaTeMaTHYeCKOH 3a7auu;

npeaBuaCTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpW PpCHICHUM 3aaa4yd, BHOCHTDH
KOPPCKTHUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX 06CTO$[T€J'II)CTB, HaﬁI[CHHBIX OIIII/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;

OLCHUBATb COOTBCTCTBHUEC PE3yJibTaTa ACATCIBHOCTU IIOCTaBJICHHOU aeimm " yCIOBUAM,
0OBSACHSITH MPUYHUHBI JOCTUKCHHUA WM HEAOCTUXKCHUA LICIIN, HAXOUTH OHH/I6Ky, AaBaThb OLCHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJjacce oOydaroUmMiics MOMYYUT CJIEIYIOUIUE NpPEIMETHBIE
pe3yJbTATHI:

Pacno3naBate W3ydeHHBIE TE€OMETPHUUECKHE (UTYpPBI, ONpPENeNiaTh WX B3aUMHOE
pacrosoxeHue, M300paxkaTb TreoMeTpudeckre (UTYphl, BBIIOJIHATH YEPTEXKU [0 YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE M YIJIOBBIE BEIMYMHBI. Pemarh 3a7auu Ha BBIUMCIICHHE AJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHOU KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUUHBL.

Ctpouts 4epTekM K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaThcs MpH3HAKAMU pPABEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 33/1a4.



ITpoBOAMTH JTOTUYECKHUE PACCYKIEHUS C UCIIOIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJibHUKA, B PELIECHUU
TFEOMETPUYECKHX 3a]au.

OmnpenensaTs NapayIeNbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroy IpsiIMOiA.

Pemate 3aaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHCIOBbIE M OyKBEHHbIC 3HAYCHHUS YIJIOB B
FEOMETPUYECKHX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeIbHBIX
IpsIMBIX CeKyllel. PemaTes npakTnyeckue 3a1a4u Ha HAX0KICHUE YIJIOB.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONpEACIsTh OUCCEKTPHCY yIiia
Y CEpEIVHHBIN NEPIEHIUKYIIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

DopMyIUpOBaTh ONPEACIICHUSI OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 9TH CBOKCTBA IIPU PEILICHUU 3aa4.

Bnagers moHsATHEM ONUCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh HaXOAWUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA IIepeceKkaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpEIMHHbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYrojbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaTbcs  NPOCTEMIIMMU TEOMETPUYECKMMHM  HEpPaBEHCTBAMM, IIOHMMATh UX
IIPAKTUYECKUHA CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHUS C TOMOLIBIO HUPKYJIS U JIUHEHKU.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MHOJYYUT CJEIYIOLIUE IMpEeIMETHbIE
pe3yJIbTaThl:

PacniosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJIB30BATHCA MX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IEPECEUYEHUs MEIMAaH TPEYroJbHUKA (LIEHTpa Macc) B
peILIeHNH 3a]1a4.

Brnaners noHATHEM CpEeIHEN JIMHUM TPEYTOJIbHUKA U Tparnelyy, IPUMEHATh UX CBOMCTBA
IIpU pELIEHHH reomerpudeckux 3anad. l[lome3oBarbcs Teopemon Pameca M TEOpEeMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/a4.

[TpuMeHsTh pU3HAKU 0100US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHHs TeOMETPUUECKUX M HPAKTUYECKHUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yrijia MpsIMOYTOJbHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU NOHATHUSAMH I PEILIEHUS IPAKTUUECKUX 3a]ad.

Beruncnsate  (pa3nuuHBIMEA - coco0amMu)  IUIOMIAAL  TPEYrOJIbHMKA W TUIOMIAAHN
MHOTOYTOJIBHBIX ~ (uryp (MONb3ysch, TI/€ HEOOXOIUMO, KalbKyniaTopom). [IpumeHsTh
MOJIy4YE€HHbIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BIOMCAaHHOIO M IEHTPAJBbHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIilax MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MeXay KacaTelbHON U XOpaoi
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Bnanerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJbHUKA TP PELICHNN 3a/1a4.

[TpyMeHsTh MOyyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTH4YECKHE MOJEIH IJis
3aJa4 peaJbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0B3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).



K xoHmy oOyueHuss B 9 Kjacce oOOYyYaIOUIMICS TONYYUT CIECAYIOIIUE MpPEIMETHBIC
pe3yJbTATHI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMHM OCTPBIX YIJIOB, HAXOAUTh C HX TOMOIIBIO
pasinyHble  BJEMEHThl  NPSMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHE MHPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpPA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUI HAXOXKJICHNUS COOTHOILEHUM MEX]ly TPUTOHOMETPUUYECKHMMHU BETUUMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYroJbHUKOBY), NPUMEHATh MX NPU PEIIEHUH IeOMETPUYECKUX
3aj1a4.

Brnaners nonartusmMu npeoOpa3oBaHus 1o100Us, COOTBETCTBEHHBIX AJIEMEHTOB MO00OHBIX
¢uryp. [lonp3oBaTbest CBOMCTBaMU 1101001 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHMHBI U
HaXOJIUTh YIJbl y MOA0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa MOJ00USA B MPAKTHUECKUX 3a]aydax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYKAIOIIEM MUpE.

[Tonp3oBaTbes TEOpeMaMu O IPOM3BEIECHUM OTPE3KOB XOp[, O NMPOU3BEACHUHM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, I[OHMMATh MX TIEOMETPUYECKUH M (PU3HYECKUH CMBICH,
IPUMEHATh UX B PEIHICHUH T€OMETpUYECKUX U (usnueckux 3aaad. [IpumeHsTh ckaiasipHoe
IPOM3BEACHUE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YTJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHSTh €ro B pElICHUU
reOMETPUYECKUX U MIPAKTUYECKUX 3a/1a4.

Bragers NoHATHSAMU NPaBUIBLHOIO MHOTOYIOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPY)KHOCTHM U PpaJMaHHOW Mepbl yIja, YMeTb BBIUMCIIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TpyMeHSTh MOy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTPHI) CUMMETpUU (PUTYyp, NMPUMEHATh JBUXKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I'71e HEOOXOIUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

KounyecTBouacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (wnbpoBbIe)
N/ TeMIPOrpaMMbI Bcero Koutpoasubiepaborsl  [IpakTHuyecknepadoTbl o6p a:? OBATETLHBIEPECYPCHI
[Ipocreiimue reomerpuueckue GUTYPHI U Bubmiorexa [IOK
! 1X CBOHCTRA. 14 https://m.edsoo.ru/7f415e2e
H3mepenuereoMeTpuyeCKUXBEINYNH
bu6mmorexa [IOK
2 Tpeyrombhmuiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo0.ru/7f415e2e
4 OKpyXHOCTh U KpYT. [ eomeTprueckue 14 1 bubnuorexa [JOK
IOCTPOCHHMS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIEHNE3HAHMI 4 1 Egg;?ﬁ;eelaziorﬁﬂ f415e2¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME
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8 KJIACC

KonuyecrBouyacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (undpoBbIe)
n/m | TeMIporpamMmmsbl Bcero KonTpoabubiepadorsl  [IpakTHyeckuepadoTsl 06PA30BATETBHBICPECYPCHI
. bu6mmoreka [IOK
1 HeTspexyrobHuiH 12 . https://m.edsoo.ru/7f417e18
2 nponoptionanamax arpeseax 15 ) ubmorera LIOK
ponopI P ’ https://m.edsoo.ru/7f417e18
10JJOOHBIE TPEYTOJIbHUKU
3 mperommios n mmoroyrom 14 ) ubmiorera LIOK
peyr T https://m.edsoo.ru/7f417e18
¢uryp. IInomagunono6HeIxpuryp
4 Teopema [Tudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnmnorexa [JOK
Kacarenbhbie k okpyxHOCTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPYXHOCTEH
. bubmuoreka [JOK
6 HosToperne, obodwmenHesHannuii 4 . https://m.edso00.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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9 KJIACC

Ne KonuyecrBouacoB DJIEeKTPOHHBIE
HaumenoBanuepasjaesio (undposbie)
n/ B U TeMIPOTrPaMMBblI Bce | Konrposbubie | Ilpaxraieckue o0pa3oBaTe/ibHbIE
- ro padoThbI padoTbI pecypee
Tpuronomerpus.
Tre)ongzl IfO(IJ)I/IHYCOB u bubimorexa LIOK
1 CHHYCOB 16 1 https://m.edsoo.ru/
) 7f4lal2c
PemenuerpeyroibHUKOB
e e Buorera LOK
2 coomoufemm 5 10 1 https://m.edsoo.ru/
7f4lal2c
OKPY>KHOCTH
bubmuoreka [JOK
3 Bekropsr 12 1 https://m.edsoo.ru/
7f4lal2c
bu6mmoreka [IOK
4 fﬁ;jggg:;;momm{a“m 9 1 https://m.edsoo.ru/
7f4lal2c
[IpaBunbHBIE
MHOI'OYTOJIbHUKH. [[nrHa bubnnorexa [JOK
5  OKpPYXHOCTH M ILIOLIA/h 8 https://m.edsoo.ru/
Kpyra. 7f41al2c
Brrancnenueromnaacii
bubmuorexa [JOK
6  JIBMOKECHHUSIUIOCKOCTH 6 https://m.edsoo.ru/
7f4lal2c
IToBTOpEHME, bu6mmoreka [JOK
7  0000wwenue, 7 2 https://m.edsoo.ru/
CUCTEMATHU3AIUI3HAHUHN 7f41al12c
OBIIEE KOJIMYECTBO 68 6 0
YACOB 110 ITPOI'PAMME
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