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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIBHOM MaTEMaTUKHU, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAeTCd Ha JIOTMYECKYH0, JOKa3aTelIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero o0pa30BaHus 3aKI0YaeTCsl B TOM, UTO 0Oydarouuiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUM ABJIACTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMN
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPUUECKYI0 (QUrypy, ONUCaTh
CJIOBaMH JIAHHBIA YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOO0XO/UMYIO JUIMHY OINTOBOJOKOHHOTO Kaless uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JUHUS B U3YYEHUU T'€OMETPHH.
[lpu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJEIN pEaJIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJI€KBATHOCTb IIOJIyYEHHOT'O PE3Y/bTaTa.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYTMMU Y4YEOHBIMHU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpUYECKUX  (GUryp U IMOHSATHI,
JEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. DTHU CBSI3U Hanboee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuyeckue cooTHOIEHUD», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIC pPa3elibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

9 KUIACC

Cunyc, xocunyc, TaHreic yrjaoB ot 0 no 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS.

Pemenne TpeyrompHUKOB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PerieHue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[IpeobpazoBanne mogobusi. [Togo61ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOM3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa (MOAYNb) BEKTOpa, COHAIpPABICHHbIE BEKTOPHI, IPOTUBOIOIOKHO
HaIpaBJICHHBIC BCKTOPLI, KOJIIMHCAPHOCTH BEKTOPOB, PAaBCHCTBO BEKTOPOB, OICpallMd Hal
BeKTOpamH. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEapHBbIM BekTopaM. KoopanHaThl BEKTOpA.
CKaﬂﬂpHOG MMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKIACHUSA JJIMH U YIJIOB.

JlekapToBbl KOOPJAMHATHI HA IUIOCKOCTH. YpaBHEHHMS MpPSIMOMl M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.



IIpaBunbHBIE MHOTOYTOIBHUKH. JUIMHA OKPYKHOCTH. I'pagycHas u paguaHHas mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpyKHOCTeH. [Inomane kpyra, cekropa, cerMeHra.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (JIeMEHTApHBIE MPEICTABICHUS).
[TapannensHbii nepenoc. [ToBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSIM POCCHUMCKMX MAaTeMaTUKOB H POCCHICKOU
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJb30BAHUIO 3TUX JOCTUKEHUN B APYTUX HAyKaxX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peau3ali €ro Ipas.,
NPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMmep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANBHON IeATEeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOEHHWEM WHJUBHUAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY U OSCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUIM, YMEHUIO BUJETh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B JESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKON MeATeIbHOCTH, JTAloB €€ pPa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMATHKUA H MaTEMaTHYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEA0BATEILCKON IeITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbSl M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHUS B HMHTEPECAX CBOETO 3/0POBbA,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3ndeckas aKTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBhIKa pedIIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelieHus 3a/ad B 001acTh
COXPAHHOCTH OKPYXKAIOIIEH cpefpl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX



MOCTIEACTBHIA ISl OKPYXKAIOIIEH Cpe/bl, OCO3HAHUEM TI00AIBHOTO XapaKTepa dKOJIOTHUYECKUX
npoOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTU YCPC3 MPAKTUUCCKYIO ACATCIBHOCTb, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUX
Jro/Ied, MpUoOpeTaTh B COBMECTHOW JICSITEIIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTECHIIMU U3
OIIbITA APYIUX;

HEOOXOMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HciIe (HOPMYITUPOBATh UICH,
IIOHATHUS, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
JNeQUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS W
neicTBus, pOpPMYIUPOBATh U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHA,
OTHOILIEHUH MEXAY MOHATUAMH, (OPMYIMPOBATH ONPEACICHHUsT MOHATHH, YyCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIIH, OCHOBAHUS JJIs1 000OIIECHUS U CPAaBHEHHUS, KPUTCPUH
IPOBOJUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYyIHpPOBaTh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IUHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (haKkTax, JTaHHBIX,
HaOJIIOCHUAX M YTBEP)KACHUAX, MpeanaraTb KPUTEPUM JUIsL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

pa3dmpaTh JIOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKICHHWH (MpsiMble W OT TPOTHUBHOTO),
IPOBOJUTH  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKAa3aTelbCTBA  MAaTEeMaTHYeCKUX  (HaKTOB,
BBICTPAaWBaTh AapryMEHTAllUI0, MPUBOJUTH MpPUMEPbl M KOHTPIpPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BBIOMpATh CIMOCOO pelieHus: yueOHOM 3afaud (CpaBHHUBAaTh HECKOJIBKO BapHUAHTOB peEILEHMUS,
BBIOMpATh HanOOJIee MOAXOAAIINH C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTejbcKue eiiCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIENOBATENIbCKUNA HHCTPYMEHT MO3HaHHUSA, (OPMYIHPOBATh
BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEYNE, MPOOIIEMY, CAMOCTOSTENIFHO YCTaHABINBATH HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH TI0 CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHYy HECIIOKHBIA AKCIEPUMEHT, HEOOIbIIoe
UCCIIC/IOBAaHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKY COOOM;

CaMOCTOSITENILHO (OPMYITUPOBATh OOOOMICHWST W BBHIBOABI IO pE3yabTaTaM IPOBEIEHHOTO
HaOJIFOICHUS1, UCCIIEIOBAHMSI, OIEHUBATDH JIOCTOBEPHOCTH MOJTyUYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MpOIECcca, a TAK)KE BBIIBUTATH MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ nnopmanmeii:

BBISBJIATh HEJOCTATOYHOCTh U HW30BITOYHOCTh HH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1auH;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH(OOPMALIMIO PA3IUUYHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

BbIOMpaTh (opMy MpeACTaBIeHUS HHGOpPMAIMM W WUTIOCTPUPOBATh peIlaeMble  3adadu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMaUK 10 KPUTEpUSAM, MPEAJOKEHHBIM YUUTENIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

BOCIIPMHUMATh U (POPMYJIMPOBATh CYKACHUS B COOTBETCTBUU C YCJIOBHUSMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpakaThb CBOK TOYKY 3PEHHUS B YCTHBIX M INHCBMEHHBIX TEKCTax,
JIaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3aJaul, KOMMEHTHUPOBATh MOJy4YEHHBIH PE3YJIbTaT;

B XoA€ OOCYXJEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEH, HAllEJICHHBbIE Ha MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXJIEHUS C CY)KACHUSMH JPYTrHUX YYaCTHHKOB JWANOTa, OOHApYKMBATh pa3jiMyhe M CXOJCTBO
HO3ULUH, B KOPPEKTHOU opme (HOopMyIUpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;

IPEJICTaBISITh PE3YydbTaThl PELICHUS 3aJaud, OKCIEPUMEHTA, HWCCIIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJady HpPE3eHTalUu |
0COOEHHOCTEHN ayaAUTOpHY;

IOHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH paboOThl NpHU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

IPUHUMATD 1e]Ib COBMECTHOH JESTEIHHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenenaTtb BUAbl PabOT, IOroBapuBaThbcsa, OOCYXKAaTh IPOLECC U PE3yNbTaT padoTshl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMbl U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOM JIEHUCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOEr0 BKJaJa B OOIIMH MNPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIAH, alTOPUTM peIlleHus 3ajaud (WIH €ro 4acTh), BbIOUPATh
crocod pelmieHuss C Y4€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YUETOM HOBOM MHGOpMAIIIH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJIETh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yiabTara perieHus
MaTeMaTHYeCKOU 3aJ1a4H;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBl B JIEATETHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEILHOCTH TIOCTABICHHOW II€M U  YCIOBHUSM,
OOBSCHATH MPUINHBI JTOCTHKEHUS WM HETOCTHUKEHUS 1IeJIU, HAXOAUTh OMMUOKY, TaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE INPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO
pasIinyHbIe  BJEMEHThl  NPSMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHe MIPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbest GOpMysIaMu MIPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPHUUECKUMH BETUYMHAMHU.

Mcnonb30BaTh TEOPEMbl CUHYCOB U KOCHMHYCOB JUISl HAXOXIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB»), IPUMEHSATh HUX IPU PELICHUH T'€OMETPUUYECKUX
3ajau.

Brnaners noHsTHsAMEU MTpeoOpa3zoBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. Ilonp3oBarbest cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IIpuMeHsTs cBoWcTBA MOAOOHS B MPAKTHYECKUX 3a/1adaXx.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbes T€OpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEeKYIIHX, O KBaj[paTe KacaTelbHOM.

[Tonp30BaTbcsi BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKUH H (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUU TIeOMETPUYECKUX M (u3ndeckux 3ajgad. IIpuMeHsATH CcKansgpHoe
IIPOU3BE/ICHNE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30oBaTbcss METOJIOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B PELICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Brnaners MOHATUSAMU NPaBUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI J1yTH
OKPYXKHOCTU M pPaJMaHHOW Mepbl yIjla, YMETb BBIYMCIATH IUIOIIA[b Kpyra M €ro yacrei.
[TpyMeHATH MOy4EeHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (wim 1EHTpPBI) CUMMETpPUHM (UTYp, IPUMEHSATH JABM)KEHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasx.

[TpuMeHsTh NOTyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0b3YACh, I'7Ie HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB H TeM IPOTrPaAMMBbI K JUEKTPOHHBIC (HPPOBLIC)
n/n pas porp Bcero OHTPOILHBIC o0pa3oBaTe/ibHbIE PeCYpPChI
padoTshI
1 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Pemienue 16 1 bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpazoBanue moao6us. MeTpudecKkre COOTHOIICHUS B 10 1 bu6mmoreka [IOK
OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexrope: 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH 9 1 Enbmorexa LTOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. J[IMHA OKPYKHOCTU U bubnuoreka [IOK
5 o 8 :
IJIo1aaAb Kpyra. Beraucnenue miomanen https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
6 JIBIKEHIA TI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
. bu6mmoreka [IOK
7 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUHT 7 2 https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6
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https://m.edsoo.ru/7f41a12c
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HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KouanyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
u/n Tema ypoka Beero KouTpoabubie S oOpa3oBaTe/ibHbIE
padoTbI pecypchbl
1 Onpenenenre TPUrOHOMETPUYECKUX PYHKIIUNA yTIOB OT 1 1 Henens bubmmoreka [JOK
0° mo 180° A https://m.edsoo.ru/8al424bc

2 ®opmyIbl IPUBEIECHUS 1
bubnunoreka LIOK

3 Teopema kocurycos 1 2 Hepens https://m.edso0o.ru/8a14336¢

4 Teopema kocuHYCOB 1
bubmuoreka [{OK

> Teopema kocunycos 1 3 Henens https://m.edsoo.ru/8al42d5e
bubnunoreka LIOK

6 Teopema curycon 1 https://m.edsoo.ru/8al42e8a

7 Teopema cunycoB 1 4 venens

8 Teopema cunycoB 1

9 Haxoxnenue mivH CTOpOH M BEJIMYHH YIJIOB 1 5 Heers bubmmoteka IIOK

TPEYTOJIBHUKOB A https://m.edsoo.ru/8a1430b0

bubmmoreka IIOK

10 Pernierie TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
bu6nmoteka [IOK

1 Petnenue peyrobHikos 1 6 Henens https://m.edsoo.ru/8al42ac0
bubnmnoteka LIOK

12 Perniene TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
but6mmoreka [IOK

13 Pemenue TpeyroiabHIUKOB 1 7 Henens https://m.eds0o.ru/8a142ac0

14 IIpakTrueckoe MPUMEHEHNUE TEOPEM CUHYCOB U 1 bu6muoreka [IOK

KOCHHYCOB

https://m.edsoo.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

[IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB U

15 8 Hemens
KOCHHYCOB
KonTtpouabnas pa6ora Nel no reme «Pemenne bubnuoreka [JOK
16 :
TPEYroJIbHUKOB) https://m.edsoo.ru/8al14392a
bub6nmoreka [IOK
17 [Tonsatue o mpeoOpazoBaHUH OO0 9 Henmens https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE JIEMEHTHI MOA00HBIX (hur buGmuorexa LIOK
A P https://m.eds00.ru/8a143de4
19 COOTBETCTBEHHBIE DJIEMEHTHI MTOA0OHBIX (HUTYD 10 Henens
Teopema o mpon3BeeHUN OTPE3KOB XOPI, TEOPEMa O
20 HpOEI?;BGI{GHIfH OTpeﬂsKOB CGK}I/')HII/IX Teogi[Ma 0 1;)cBazlpaTe buGnuorexa LIOK
. ’ https://m.edsoo.ru/8a14406e
KacaTelbHOU
Teopema o mpon3BeeHUN OTPE3KOB XOPI, TEOPEMa O
21 I OII/DI3B6 eHIfH oT eI[3KOB cer 150:¢ Teopgl:/[a 01:<Ba are 11 nenens Bubmiorexa LIOK
p FICHE p YIx, Teop s A https://m.edsoo.ru/8al441a4
KacaTelbHOU
Teopema o mpon3BeeHUN OTPE3KOB XOPI, TEOPEMa O
22 I} OII/DI3B6 eHIfH OT eI[3KOB cer 170'¢ Teopgl:/[a 0 1f(Ba aTe bubmnorexa [IOK
p FICHE p X, Teop AP https://m.edsoo.ru/8al442da
KacaTelbHOU
23 [IpuMeHeHne TeopeM B pellIEHUH TEOMETPUUECKHX 3a/1a4 12 uepmenst Bubmorexa LTOK
p p P P a https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pelIEHUH T€OMETPUUECKHX 3a/1a4 bubmmorexa LIOK
p p P p A https://m.edsoo.ru/8al443fc
25 [Ipumenenne TeopeM B peIIECHUN FEOMETPUUYECKUX 3a]1a4 13 nenenst Bubmorexa LIOK
p p p p & A https://m.edsoo.ru/8a144578
Kounrpoasnas padora Ne2 no teme «IIpeodpazoBanue
26 no oﬁpml Mer pnqeclme coonmmelms{pn b bubmaorexa LIOK
a ’ P https://m.edsoo.ru/8al447a8
OKPYKHOCTH))
7 Onpenenenne BeKTOpoB. PU3NYECKUI U T€OMETPUUECKUIA 14 Henens bubmuorexa [IOK
CMBICII BEKTOPOB s https://m.edso0.ru/8a144960
CnoxeHue ¥ BbIUMTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA bubnuoteka [JOK
28 :
Ha 4UCIIO0 https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHO)KEHHE BEKTOpa 15 menens  bubnuoreka [IOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

Ha 4UCIIO https://m.edso0.ru/8a144d52
30 CrnoxeHue ¥ BRIUMTAaHUE BEKTOPOB, YMHOKEHHUE BEKTOPA 1
Ha YUCJIO
31 Paznosxenue BekTopa 1o IByM HEKOJUTMHEAPHBIM 1 16 Hexens
BEKTOpPaM
bu6nmoreka [IOK
32 Koopnuuatet sexropa 1 https://m.edsoo.ru/8al44fbe
CkaJisipHO€E ITPOU3BEIEHNE BEKTOPOB, €70 IPUMEHEHHE bubnuoreka [JOK
33 1 17 venens ]
JUISL HAXOXKJCHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14539c
CkanspHoe MPOM3BEICHUE BEKTOPOB, €r0 IPUMEHEHNE bubmmoreka [JOK
34 1 i
JUISL HAXOXKIEHUS IJIMH U YTIIOB https://m.edso0.ru/8a14550e
35 Pemenue 3aga4 ¢ moMoIIbO0 BEKTOPOB 1 18 menmemns Bubmiorexa LIOK
https://m.edsoo.ru/8al44c3a
36 Pemrenue 3a1a4u ¢ IOMOIIBIO BEKTOPOB 1 Bubmiorexa LIOK
A B p https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB JUIs pellieHus 3a1a4 GU3uKu 1 19 nenens
bubnunoreka LIOK
38 KounrpoabHas padora Ne3 mo teme «BekTopbi» 1 https://m.edsoo.ru/8a145b08
39 JlexapToBbl KOOPIMHATBI TOUEK HA TNIOCKOCTH 1 20 Henens
. bubnmorexa LIOK
40 Y PABHEHHE IPAMOH 1 https://m.edsoo.ru/8a145c48
41 YpaBHeHUE NpAMO 1 21 nenens
bubmmoreka IIOK
42 Y PABHEHHE OKPYKHOCTH 1 https://m.edso0.ru/8a14635a
43 KoopauHaTel ToOUek nepeceuyeHuss OKPY>KHOCTH U TIPSIMOH 1 22 uenens Bubmiorexa LIOK
P p Py p A https://m.edso00.ru/8a146620
44 Meroa koOpAMHAT NpU PEIICHUH T€OMETPUUECKUX 3a/1a4, 1
MPAKTHYECKUX 3a/1a4
45 Meroa koOpAMHAT NpU PEIICHUH T€OMETPUUECKUX 3a/1a4, 1 23 Henens
MPAKTHYECKUX 3a/1a4
16 Metoa KoOpAMHAT MPH PEIICHUH TEOMETPUIECKUX 33714, 1

IMPAKTUYCCKUX 3aaa4



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
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https://m.edsoo.ru/8a146620

KoutpoabHnas padora Ned4 mo teme «/lekapToBbl bubmmoreka [JOK
47 1 24 "enens i
KOOPAMHATHI HA MJIOCKOCTH» https://m.edsoo.ru/8al46e0e
48 IIpaBuibHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE UX 1 bubnuoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/8al46fda
bub6nmoreka [IOK
49 Yucno m. JInHa OKpyK HOCTH 1 25 Henernst https://m.edsoo.ru/8al472c8
bubnunorexa LIOK
S0 Hucnom. lnuia okpyxHoCTH L https://m.edsoo.ru/8a14714c
51 JlnuHa TyTH OKPYKHOCTH 1 26 Henens
bubnuoreka [{OK
52 Pajannas mepa yria . https://m.edsoo.ru/8al4714c
bubnunoreka LIOK
53 [Tnomanp kpyra, cekTopa, cermeHTa 1 27 wenens https://m.edsoo.ru/8al47426
54 [Tnomane kpyra, cekTopa, CerMeHTa 1 Bubmorexa LOK
’ ’ https://m.eds00.ru/8al47750
bubnuoreka [{OK
55 [Tnomane kpyra, cekTopa, CerMeHTa 1 28 Henens https://m.eds00.ru/8a 147750
bubmmoreka IIOK
56 [loHsiTHE O NIBM>KEHUH TUIOCKOCTH 1 https://m.edsoo.ru/8a147c82
. bubnmorexa LIOK
57 [TapannensHbIi IEPEHOC, TOBOPOT 1 29 uenens https://m.edsoo.ru/8al47fL6
. bu6nmorexa LIOK
58 HapannenbHeri nieperoc, nosopor . https://m.edsoo.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT 1 30 Henenst
60 [TapanmnensHbIi IepeHOC, TOBOPOT 1
61 [IpuMeHeHne NBUKEHUI MTPU PELICHNUH 3a/1a4 1 31 nenmens bubmoreka LOK
https://m.edso0.ru/8a1480e2
KonTtpoabsHnas pa6ora NeS nmo temam «IIpaBuiibHbIe
62 MHOI0YI0JIbHUKH. OKPYKHOCTb. /[ BUIKEHUSA 1
IIOCKOCTH
63 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIMS 3HAHUH. 1 32 Hexens bubmuorexa [IOK

N3mepenne reoMeTpuuecKux BEIUYHMH. TpeyroJbHUKA

https://m.edsoo0.ru/8a148524



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

64 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUM. 1 bubnunorexa LIOK
[TapajuienpHbIE U NEPIICHAUKYIISIPHBIE PSIMBbIE https://m.edso0.ru/8a148650
[ToBTOpeHME, 00001IIeHNE, CUCTEMATH3AIUS 3HAHUH.

65 OKpy>XHOCTB U KpyT. ['eoMeTpuUuecKre mocTpOoCHHMS. 1 33 Henens
VYTIIIBl B OKPYKHOCTH
[ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 3HAHUH.

66 Bnmcanubie 1 onMcaHHbBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOB

67 Hrorosasi koHTpobHast padoTa Neb 1 1 34 menens ﬁgg?ﬁ;?:;;gﬁga 148920

68 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/8a148650
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroaunueckue pekoMeH1anuu. 9 knacc : yue0. mocodue i 061eoopa3onar.
opranuzanmii /[JI. C. Atanacsin, B. @. byry3o0s, 0. A. ['naskoB u ap.]. — M. :
[Ipocsemenne, 2015. — 96 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmorexa IIOK
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