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IHOACHUTEJIbHAS 3AIIMCKA

I'eomerpuss Kak OJMH M3 OCHOBHBIX pa3[eOB IIKOJBHOM MAaTEMAaTHUKH, MMEIOLIUN CBOCH
LEeNbl0 O00ECHeunTh H3yUYeHHUE CBOWCTB W pa3MepoB (GUIYp, UX OTHOUICHHMM W B3aUMHOE
pacCIIOJIOKEHUE, OIUPACTCS Ha JIOTMYECKYI0, JOKa3aTelIbHYH JIMHUKO. L[eHHOCTh H3yudeHus
reOMEeTpPUH Ha YPOBHE OCHOBHOT'O OOIEro 0O0pa3oBaHHUs 3aKIIOYAeTCs B TOM, YTO OOYyYaroHIHics
YYUTCS TPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUSA, CTPOUTH JIOTMYECKHE YMO3AKIIIOYEHHS,
JI0OKa3blBaTh MCTHUHHBIC YTBEPKIEHUA W CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXKIeHHsT «OT HMPOTHBHOTO», OTJIMYATh CBOIMCTBAa OT MPHU3HAKOB, (hOpMyIupoBaTh OOpaTHbIC
YTBEPXKICHHUS.

Bropoii nensro u3ydeHHs T€OMETPUU SBIISIETCS UCIIOIB30BAaHHE €€ KAK MHCTPYMEHTa IIPU
pElIeHUN KaK MaTEMaTUYECKUX, TAK U MPAKTUYECKUX 3aJ]1ay, BCTPEUAIOIIMXCSA B PEaJIbHOMN KU3HU.
OOyuaronuiicss JOJDKEH HAy4YUTbCS ONPEACIUTh T'€OMETPHUECKYI0 (Urypy, Omucarb CIOBaMH
JAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOMIA[h 3€MEJIbHOTO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Kabenss miu TpeOyemble pa3Mepbl rapaxa Uit aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpasi, BbIUUCIWTEIbHAS JUHUS B M3ydeHUU reomerpuu. llpu pemenun 3anay
MPAaKTUYECKOTO XapakTepa OOYYaroIIUiiCs yYUTCS CTPOUTh MaTEMAaTUYECKHE MOJENH pealbHBIX
KU3HEHHBIX CHUTYallMil, NPOBOAUTH BBIYUCIEHHUS M OLEHUBATh aJEKBATHOCTh IIOJyYEHHOTO
pe3yibTara.

Kpaiine BaxkHO NOAYEPKUBATH CBSA3M TEOMETPUHM C JAPYTUMU Y4YEOHBIMU TNpPEIMETAMH,
MOTHBUPOBATH MCIIOJIb30BATh OINPEEIICHUS TEOMETPHUECKUX (PUTYP U TIOHATHH, IEMOHCTPUPOBATH
MIPUMEHEHUE MOJyYeHHBIX YMEHU B (PU3UKE U TEXHUKE. DTH CBsI3U Haubosee SpKo BUIAHBI B TEMaX
«Bekropb»y, «TpuroHomeTpuyeckue cooTHouleHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VYueOHblii Kypc «l'eomMeTpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3JieNbl COJEPIKAHUSA:
«I"eomeTrpuueckue GUrypsl U UX CBOICTBay, «M3MepeHne reoMeTpuYecKuX BETUIUHY, «JleKapTOBbI
KOOpJIMHATHI Ha IJIOCKOCTH», «BekTopb», «/[Brxenus miockoctn», «IIpeodpazoBanus nogo0Ous».

Ha usyuenue yuebHOro kypca «I'eomerpusi» orBomutcs B 9 kiracce — 68 yacoB (2 4daca B
HEJIETTIO).

COILEPKAHUE OBYYEHUSA

Cunyc, xocunyc, Tairesc yrios ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
®opmyJibl IPUBEICHHUS.

Pemenue tpeyrosbHukoB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. PenieHne npakTHaecKux
3ajlau C UCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB M TEOPEMbI CHHYCOB.

[TpeobpaszoBanue nomodus. [1oodrne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpOM3BEIEHUN OTPE3KOB XOP, TEOPEMbI O MPOU3BEICHUM OTPE3KOB CEKYILHUX,
TEeopeMa O KBaJ[paTe KacaTeIbHOM.

Bekrop, nanuHa (MOZynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HAIpaBJICHHBIC BCKTOPbLI, KOJUIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB, OICpallid HaA
BeKkTOpamu. Pa3nokeHue BEeKTOpa MO JBYM HEKOJJIMHEApHbIM BekTopaM. KoopaumHaTbl BeKTOpa.
CKaHHpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXKACHUA OJIUH U YTIJIOB.

JlexkapToBbI KOOPAMHATHI Ha IUIOCKOCTU. Y paBHEHUS NMPSIMOU U OKPYKHOCTH B KOOPJIMHATAX,
IIepeceYeHre OKPYKHOCTEN U NMPSAMBIX. MeToa KOOpAMHAT U €r0 IPUMEHEHHUE.

[TpaBubHBIE MHOTOYroJIbHUKU. JnMHa okpykHocTH. ['pagycHas W paguaHHas mepa yria,
BBIYMCIICHHE JUIMH YT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBI>KEHUs MJIOCKOCTU M BHYTPEHHUE CUMMETpUHM (UTYp (3J€MEHTapHbIe IpPEACTaBICHUsN).
[TapannensHbii iepenoc. [1oBopoT.



IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOGHHUS MporpamMmbl y4deOHOro Kypca «l'eomerpusi»
XapaKTEPHU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IMMPOSABJICHUEM MHTECPCCA K MMPOIIJIOMY U HACTOAILICMY pOCCHfICKOfI MaTEMaTHUKU, ICHHOCTHBIM
OTHOIIICHUEM K JIOCTH)KCHHUSM POCCHUMCKUX MATEMATHKOB M POCCHUHUCKOW MAaTeMaTHYECKOW ITKOJIBI,
K UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B IPYyTrUX HAyKax M MPUKIAIHBIX cdepax;

2) rpa;kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHCHHUIO OOS3aHHOCTEH TpaXIaHWHA M PEaM3allid €ro IpaB,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHMSI PA3TUYHBIX CTPYKTYD, SBICHUH,
IpoLEeAyp T'PakJaHCKOTO o01iecTBa (HapuMep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K 0OCYXIECHUIO
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM
BAKHOCTHU MOPAJIBbHO-3THYCCKHUX ITPUHIMUIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) Tpy10BOE BOCIIUTAHME:

YCTaHOBKOfI Ha AaKTHBHOC YYaCTHC B PCIICHUMW MNPAKTHYCCKHUX 3aJday MaTeMaTHIECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMaTH4YECKOro OoOpa3oBaHMsS Ha NPOTSHKEHUU BCei
XKHU3HU JUIS YCIIENTHON Mpo(ecCHOHANLHON AESITeTbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBHUIYAIbHON TPACKTOPUU 0O0pA30BaAHUS M KUIHEHHBIX
IUTAHOB € YYETOM JIMUYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBFHOMY UM O3CTETHUYECKOMY BOCHPUITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUI, YMEHHIO BUACTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpI/IeHTaHI/IGfI B JCATCIBHOCTH HAa COBPCMCHHYIO CHCTCMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 06
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, TMPUPOJIbI W OOIIeCTBa, IOHUMaHUEM
MaTEMaTHYECKONH HayKd KaK CQepbl 4YeIOBEYECKOW JIEATEIBHOCTH, JTaloB e pa3BUTUA W
3HAYUMOCTHU JUIsI Pa3BUTHS [IMBUIM3AIIMN, OBJIQJICHHEM S3BIKOM MAaTEMAaTHKH W MaTeMaTHYeCKOW
Ky.]'[BTypOfI KaK CpeaACTBOM IIO3HAHUA Mupa, OBJIAICHHUEM HpOCTGfIHIHMH HaBbIKaMH
HCCJIEI0BATEIIbCKOM JIEATEILHOCTH;

6) pusnueckoe BocnuTaHue, GopMUPOBaAHHE KYJbTYPbl 310POBbSI U IMOIHOHAJIBLHOIO
0J1aronoTyyus:

TFOTOBHOCTBIO IMPUMCHATH MAaTCMATUUYCCKUEC 3HAHWA B MHTCPECAX CBOCTO 310POBbS, BECACHHUA
3I0pOBOr0 00pa3za >KHU3HHU (3JI0pPOBOE IMHUTaHHE, COATTAHCHUPOBAHHBIN PEXUM 3aHATHH W OTIbIXA,
perynsipHasi (pusnyeckas aKTHBHOCTH), C(HOPMUPOBAHHOCTBIO HAaBBIKA PEQIECKCHUH, TMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO ke MpaBa APYroro 4yeioBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHME:

OpHMCHTAIMCH Ha MPUMEHEHHWE MAaTeMAaTHYECKMX 3HAHWUW IS PEIICHHsS 3aJad B 00JIACTH
COXPAaHHOCTHU Oprmammeﬁ Cp€abl, IUIAHUPOBAHHA IIOCTYIIKOB W OHLCHKHM HX BO3MOXXHBIX
MOCIEACTBUM JUIS OKPYXAaloIIed Cpellbl, OCO3HAHHWEM TJ00ATbHOTO XapaKTepa HKOJIOTHMYECKUX
poOJIeM U MyTeH UX PEIICHHUS;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUSM COLMAJIbHONW M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K I[CﬁCTBI/I?[M B YCJIOBUAX HeOHpe[IGJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA cBoen
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AEITeIbHOCTh, B TOM 4YHCIIE YMEHHE YUYUTHCS y JAPYTUX
HIOHeﬁ, HpI/IO6p€TaTB B COBMECTHOU ACATCIBbHOCTH HOBBLIC 3HAaHHWs, HABBIKM W KOMIICTCHIIUHU U3
OTIbITA IPYTHX;



HEOO0XOIMMOCTBIO B ()OPMHMPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (HOpMyIUpOBaTh HJIEH,
HOHATUS, TMIOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
Jne(GHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBEO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALIUIO
KaK BbI30B, TpEOYIOIIUIl KOHTPMEp, KOPPEKTHPOBATh IpPUHUMAaeMble pEIIEeHUs M JeicTBU,
(GbopMyIMpOBAThH U OLIEHUBATh PUCKHU U MOCIIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHBepPCAJIbHbIE Y4eOHbIe AeliCTBUSA

Ba3zoBble Jioruyeckue AeiicTBUA:
® BBIBIATH U XapaKTEpU30BaTh CYLIECTBEHHbIC NPU3HAKU MaTeMaTHYECKHMX OOBEKTOB,
HNOHSTUN, OTHOIIEHUH MEXAy NOHATUAMHU, (OPMYIHPOBATh OIpPENEICHUs TOHATH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NMPHU3HAK KJIACCU(PHUKAIMK, OCHOBAHUS A 0000LICHUS U
CPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;
® BOCIpHUHUMATh, (HOPMYIUPOBaTh W NPeoOPa30BBIBATh CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpULATeNIbHbIE, EMHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;
® BBIBIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIONEHUAX U YTBEPXKIEHUSX, IMpeajgaratb KpUTEpUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
® JesaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHUKH, AEIYKTUBHBIX M HHAYKTHBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
® pa3bupaTh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEpKIECHUHN (MpsSMble U OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXHBIE JOKa3aTelbCTBa MAaTeMaTHYeCKHX (PaKToB,
BBICTpAauBaTh apryMEHTAllMI0, MPUBOJAUTH IMPUMEPbl M KOHTPIPHUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;
® BpIOMpaTH CIOCOO pelieHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpATh HanboIee NOAXOAALINNA C Y4ETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).
Ba3zoBble uccienoBarebckme 1eiCTBUS:
®  JICIIOJIB30BaTh BOIIPOCHI KaK MCCIENOBATENbCKUNA MHCTPYMEHT MO3HAHUS, (GOPMYINPOBATH
BONPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUHE, MNPOOIEMY, CaMOCTOSITEIbHO YCTaHABIIMBATH
UCKOMOE U IaHHO€, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHUE;
® [IPOBOAWTH II0 CaMOCTOSITENbHO COCTaBJICHHOMY IUJIaHY HECJIOKHBIN OSKCIIEPUMEHT,
HEeOOJIBIIIOE HUCCIIEJOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;
®  CaMOCTOSTENBHO (OpMyIHpOBaTh 00OOIIEHUSI U BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOTO
HaAOJIIOJIEHUs, HUCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pPE3YyJIbTATOB,
BBIBOJIOB M 00O0OIIICHUI;
® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE IPOLIECCA, a TAKKE BBIIBUIaTh MPEAINOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.
Pa6ora ¢ undopmanmueii:
®  BBIABIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh MH(OPMALUHU, JAHHBIX, HEOOXOIUMBIX JJIS
pelieHus 3a/1a4u;
® BpIOMpaTh, AHAIM3MPOBATH, CHUCTEMATH3HPOBATh W HHTEPIPETUPOBATH HH(OpMAIUIO
Pa3IUYHBIX BUJOB U (POPM IMpeacTaBICHUS;
* BpIOMpaTh (popMy mpeicTaBieHUs HH(GOPMALMKU M WIUIIOCTPUPOBATH pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSAMY;
® oOueHMBaTh HAaA&KHOCTh MH(MOPMALUU IO KPUTEPHUSIM, MHPEAJIOKCHHBIM YUUTEIEM WIH
c(hOpMyJIUPOBAHHBIM CAMOCTOSITEIIBHO.



KoMMyHUKATHBHBbIE YHHBepcaJlbHbIe Y4eOHbIe el CTBHA:
® BOCHpPUHUMATh U (OPMYJIMPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBHSMHU U LEISAMU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHMs IO XOAY PpEIICHUs 3aJayd, KOMMEHTHPOBATH MOIy4YEHHBIN
pe3yJbTar;
* B xo/¢ OOCYXJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoi 3a7ayM, BBICKA3bIBaTh WJEH, HAIlCJICHHbIC HA MOHMCK PEIICHUs, CONOCTAaBIAThH
CBOU CYXKICHHUS C CYXJIEHUSAMM IPYTUX Y4YaCTHUKOB Juajora, 0OHapy»kMBaTh pa3jindue U
CXOJICTBO TMO3UIMH, B KOpPpeKTHOH Qopme (opMynupoBaTh paszHOIIacus, CBOU
BO3PaXECHHUS;
® pEeACTaBIATH pPe3yJbTaThl PEIICHUS 3a7ayd, SKCIEPUMEHTA, HCCIICIOBAHUS, IPOEKTa,
CaMOCTOSITEJIBHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3aJad Ipe3eHTalud u
0COOEHHOCTEH ay TUTOPUH;
® [IOHMMAaThb U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAUBHUIYaJbHON pabOTHI MpHU
peleHn: yuyeOHbIX MaTeMaTHYECKUX 3a/1a4;
® [pPUHUMATH LI€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHMU3ALUI0 COBMECTHOM
paboThl, pacrpeneniartbs BUIbl paboOT, JAOTOBapUBaTHCs, 0OCYKIAaTh MpOIEcC U Pe3ysbTar
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
® y4yacTBOBaTh B IPYMNIOBBIX (hopMax paboThl (0OCyXkIeHHs, OOMEH MHEHHSIMH, MO3TOBbIE
IITYPMBI U JPYTHUE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPIUHUPOBATH CBOU JIEHCTBHUSA C
JPYyTUMH 4JIEHAMH KOMaHJbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO
KPUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOAEHCTBHSL.
PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBUSA
Camoopranmsanus:
®  CaMOCTOSITENIbHO COCTaBJIATH IUIaH, aJTOPUTM PELICHUs 3a1aun (WIK ero 4acTh), BHIOMPATh
croco0 pemeHuss ¢ Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4€TOM HOBOM HH(pOpMAIHH.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:
® BIAJETh CHOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yibTaTa peleHHs
MaTeMaTHYeCKOH 3a1auH;
® [peABHICTh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTb HpPU pEIIEHUHM 3a7ayd, BHOCUTh
KOPPEKTHBBI B JI€ATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HaWJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OLEHMBAaTh COOTBETCTBHE pE3yJbTaTa JESITEIbHOCTH IIOCTABICHHOH ILIEIU U YCJIOBUSAM,
OOBSICHATH HPUYMHBI JOCTHXKEHUS WM HEJOCTHIKEHUS LI, HaXOIUTh OIMIMOKY, AaBaTh
OLIEHKY NIPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOyuenus B 9 kJacce oOydyaroIMiCs MNOJIYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C UX MTOMOILBIO PAa3JIUYHbIE
AJIEMEHTHl MPSIMOYTOJBHOIO TPEYTOJbHUKA («PELIEHHE MPSIMOYTOJNbHBIX TPEYrOJIbHUKOBY).
HaxonuTs (¢ TOMOLIbIO KAJIBKYJIATOPA) JUIMHBI U YIJIbI AJI1 HETAOJUUHBIX 3HAUCHHH.

[Tonb30BaTbes (opMysnaMu HPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIsl HAXOXKIECHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOPEMBbl CUHYCOB M KOCHHYCOB JUISI HAXOXKICHHS PA3IUYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pPEIIEHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPHU PEIICHUH F€OMETPUUECKUX 3a/au.

Brnaners moHATHSMEU TpeoOpa3oBaHUs TMOAOOHS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBaThCst cBOMCTBaMU 1M000MS NPOU3BOJIBHBIX (DUIYpP, YMETh BBIUYUCIATH JJIMHBI U
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HAXOJAUTh YIJIbl Y MoJoOHBIX ¢uryp. IlpumeHsTs cBoiicTBa 1mogoOusi B MPaKTHUECKUX 3a/adax.
YMeTh NpUBOAUTH IPUMEPHI TOJA0OHBIX (PUTYp B OKpPYKAIOIIEM MUPE.

[Tonb3oBaTbest TeOpeMamMu O MPOU3BEIACHUU OTPE3KOB XOpPJ, O MPOU3BEICHUU OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpAMH, TOHUMATh UX T€OMETPUIECKUNA U (PU3UUECKUN CMBICII, TIPUMEHSATh
UX B PEIICHWU TeOMETPUUECKUX W (usmueckux 3anay. [IpuMeHATh cKaliipHOE MPOU3BEICHUE
BCKTOPOB I HAXOXICHUA JJIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOPAMHAT HAa IUIOCKOCTHU, MPUMEHSITh €ro B pElIeHUuU
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a]1ay.

Bnagers moHATUSAMM TPaBUJIBHOTO MHOTOYTOJIbHUKA, JJUHBI OKPY>KHOCTH, UIMHBI JTYTU
OKPY’KHOCTH M PpaJUaHHOM MeEpbl yIila, YMETh BBIUHCIATH IUIOLIAJAL Kpyra M €ro 4Yacrem.
[IpyMeHsTh MoJIy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonuth ocu (WM UEHTPBI) CUMMETPUHM (UTYp, NPUMEHSATh IBM)KEHHUS IUIOCKOCTH B
MPOCTEUILNX CITydasiX.

HpI/IMeHHTb NOJIYUYCHHBIC 3HAaHUS Ha IMPAKTUKEC — CTPOUTb MATCMATHUYCCKHUC MOACIHU IJIA
3aJ1a4 peasibHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C IPUMEHEHUEM oJ100us U
TPUTOHOMETPUUYECKUX (PYHKUIUH (IIOJIB3YSChH, I/Ie HEOOXOIUMO, KAJIbKYJITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HanmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
B NPOrpamMmbl Bcero K06H TPOILHbIE Hpagnmecnm o0pa3oBaTebHbIe
padoTshI € padoThl
pecypcsl
1 Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 15 bubnuoreka LIOK
CHHYCOB. PenieHne TpeyrojabsHUKOB https://m.edsoo.ru/7t41al2c
) [IpeoOpazoBanue mogodus. Merpuieckue 10 1 9 bubnuoreka [JOK
COOTHOUIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7t41al2c
bubnuoreka [JOK
3 Beiroper 12 ! 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa TJIOCKOCTH 9 1 8 EES?%EiZii?’EN f41al2c
IIpaBunpHBIE MHOTOYTOJIBHUKY. J[JTMHA BuGmmotexa LIOK
> OKPYHHOCTH H TUIOIA> KpyTa. 8 ! / https://m.edsoo.ru/7f41al2c
Beluucnenue mioniaueu — ]
bu6mmoreka [{JOK
6 JIBIDKCHHA T110CKOCTH 6 0 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 7 1 6 bubnunoreka [JOK
3HAHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 62




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KosanyecTBo yacoB Jlata DJIeKTPOHHbBIE N (pOoBbIE
n/-n Tema ypoka Beero Kontpoasnnl | IlpakTuyeckne — o0pasoBaTe/bHbIe
e padoThI padoThI pecypchl
1 OrnpenenieHne TPUTOHOMETPUUECKUX 1 01.09.202 bubmmoreka [JOK
¢byuxuit yrios ot 0° 1o 180° 3 o https://m.edsoo.ru/8al1424bc
2 ®opMyIIbl IPUBEAECHUSA 1 04.09.202
3
bubmnoreka [IOK
3 Teopema kocuycos ! (3)8'09’202 https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB | 11.09.202
3
bubmnoreka [IOK
> Teopema kocuHycos ! ;5'09'202 https://m.edsoo.ru/8al42d5e
bubmmoreka [{OK
6 Teopema curycos ! ;8'09'202 https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1 22.09.202
3
8 Teopema cunycoB 1 25.09.202
3
9 Haxoxnenue nivH CTOpoH U 1 bu6nmmoreka [IOK
BEJIMYMH YTIJIOB TPEYroJbHUKOB 29.09.202 https://m.edsoo.ru/8a1430b0
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bu6mmoreka [{OK
10 Perenne TpeyroibHUKOB 22. 10.202 https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
11 Pemenue TpeyroabHIUKOB (3)6.10.202 https://m.edso0o.ru/8al42ac0
bu6mmorexa [{OK
12 Pemenuie TpeyroabHIUKOB (3)9.10.202 https://m.edso0o.ru/8al42ac0
bu6mmorexa [{OK
13 Pemenue TpeyroabHIUKOB ;3. 10.202 https://m.edsoo.ru/8al 42ac0
[IpakTHueckoe NpUMEHEHUE TEOPEM bubmuorexa [JOK
14 16.10.202
CHUHYCOB ¥ KOCHHYCOB 3 https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMeHEHUE TEOPEM 20.10.202
CHHYCOB U KOCHHYCOB 3
16 KonTtponbHas paboTa mo teme 23.10.200 bubmuorexa [JOK
"Perienue TpeyroibHUKOB" 3 o https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [TonsiTue o mpeobpa3oBaHUU TIOI00MS 57.10.202 https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIC DJIEMEHTHI 10.11.202 bu6mmoreka [JOK
noJ00HBIX Uryp 3 T https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE ITIEMEHTHI 13.11.202
oI00HBIX Uryp 3
20 TeopeMa 0 npou3BeACHUN OTPE3KOB bubmmoreka [JOK




XOpII, TeOpeEMa O MPOU3BEICHUN

OTPE3KOB CEKYIIHNX, TEOpEeMa O ;7'1 1202 https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeJIbHOU
Teopema o npon3BeICHUHN OTPE3KOB
1 XOpJI, TEOpEMA O IPOU3BEAECHUU 20.11.202 bubnuorexa [JOK
OTPE3KOB CEKYLIUX, TeOpemMa o 3 o https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJbHOU
Teopema o mpousBeeHNH OTPE3KOB
2 XOp/l, TEOpEMa O IPOU3BEACHUU 24.11.202 bubmuoreka [{OK
OTPE3KOB CEKYIIHNX, TEOpeMa O 3 T https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeJabHOM
23 [IpuMeHeHne TeopeM B peleHnn 27.11.202 bubnnorexa [JOK
F€OMETPUYECKHX 3a]1a4 3 o https://m.edsoo.ru/8a143106
24 [IpuMeHeHne TeopeM B peleHun 01.12.202 bubnnorexa [JOK
TeOMETPUUYECKUX 3a/1a4 3 T https://m.edsoo.ru/8a1443fc
25 [IpumeneHnue TeopeM B pelieHUU 04.12.202 bubmuorexa [JOK
TEeOMETPUUYECKUX 3a/1a4 3 T https://m.edsoo.ru/8a144578
KonTponbhas pabota mo teme
26 "ITpeobpazoBanne MOAOOUS. 08.12.202 bubmmorexa [IOK
MeTtpuyeckue COOTHOIICHHS B 3 T https://m.edsoo.ru/8al1447a8
OKpY>KHOCTH"
Onpenenenre BEKTOPOB.
N N bu6mmoreka [{OK
27 DU3NYECKUN U TEOMETPUUECKHUI 11.12.202 https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB 3
CnoxxeHue ¥ BBIYMTAHHUE BEKTOPOB, bubnuorexa [JOK
28 15.12.202
YMHOXEHHE BEKTOpa Ha YHUCIIO 3 https://m.edsoo.ru/8al44a8¢c
29 CrnoxeHue 1 BRIYMTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOXEHHE BEKTOpa Ha YUCIIO 18.12.202 https://m.edsoo.ru/8a144d52
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CroxxeHre U BEIUNTaHHE BCKTOPOB,

30 22.12.202
YMHOXXEHHE BEKTOpa Ha YHCIIO 3
31 Paznoxxenue BexkTopa 1o ABym 25.12.202
HEKOJUTMHEAPHBIM BEKTOpaM 3
bu6mmorexa [{OK
32 Koopuratst BekTopa §9'12'202 https://m.edsoo.ru/8al44fbe
53| cro mpuenchme g mavorenn 12.01207 | Bubmorera LIOK
P a A T https://m.edsoo.ru/8a14539c¢
JUTUH Y YTJIOB 4
34| cro npmenenme i naxoenn 15.01.207 | Bubmorera LOK
P o a T https://m.edsoo.ru/8a14550e
JUIVH U YTJIOB 4
Pemrenue 3agad ¢ moMOIIBIO bu6nmmorexa [IOK
33 BEKTOPOB 3‘9'01 202 https://m.edsoo.ru/8al44c3a
Permrenue 3agad ¢ moOMOIIBIO bu6nmmoreka [IOK
36 BEKTOPOB 32'01 202 https://m.edsoo.ru/8al1458c4
37 [IpumeHeHne BEKTOPOB ISl pEIICHUS 26.01.200
3ana4 Gpu3uku 4
KoHnTtponbHas paboTa mo teme bubmuoreka [JOK
38 "Bektopsr” 39'01 202 https://m.edsoo.ru/8a145b08
39 JlexkapToBbI KOOPIMHATHI TOUEK Ha 02.02.202
TIOCKOCTH A
40 VYpaBHeHue npsamoit bubmmoreka [JOK
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05.02.202
4

https://m.edsoo.ru/8al145c48

41 YpaBHeHue NpIMoit 09.02.202
4
bu6nmoreka [JOK
42 YpaBHEHHE OKPYKHOCTH 41‘2.02.202 https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek niepecedeHus 16.02.202 bu6nuorexa [IOK
OKPY’KHOCTH U MPSMOM 4 o https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPU PELICHUN
44 reOMETPUYECKUX 3aj1ay, 19.02.202
MPAKTHYECKHX 3314 4
Meroa KOOpAMHAT NPH PELICHUN
45 reoOMEeTPUYECKHUX 3aj1ay, 26.02.202
[PAKTHYECKHX 3314 4
Meroa KoOOpAMHAT NPH PELICHUN
46 r€OMETPUUYECKHX 3a/1ad, 01.03.202
[PAKTHYECKHX 3314 4
KonTponbhas pabota no teme
" bu6mmoreka [{OK
47 I[eKapTOB%I KOOpPJMHATHI Ha 04.03.202 https://m.edsoo.ru/Sal 46e0e
TJI0CKOCTH 4
48 IIpaBHUIIBHBIE MHOTOYTOJIBHUKH, 11.03.202 bubnnorexa [JOK
BBIUHCJICHHE UX 3JIEMEHTOB 4 o https://m.edsoo.ru/8al46fda
bubmnoreka [IOK
49 UYucno n. [InvHa OKpyKHOCTH 4115.03.202 https://m.edsoo.ru/8al472c8
bubmmoreka [{OK
50 Uucno n. [InuHa OKpyKHOCTH 4118.03.202 https://m.edsoo.ru/8al47 14c
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51 JlnvHa 1yrv OKPYKHOCTH 22.03.202

4
52 Pajmannas Mepa yriia g o2 Eggﬁ/ﬁé@%ii?n%/sa147 l4c
53 [lmomane kpyra, cEKTopa, CErMeHTa 2504-202 Eggi%ﬁé;iigﬁ/gamm%
54 TInommans Kpyra, ceKTopa, CerMenTa 2&04-202 Eggﬁﬁéﬁgﬁﬁmamwso
55 TInowas Kpyra, CeKTopa, CermMeHTa 41‘2'04'202 Eﬁfﬁﬁiﬁiiﬂﬁxsal477so
56 [ToHsiTHE O IBUKEHUH NIOCKOCTH 41‘5'04-202 Egg;%ﬁi%iigﬁ/gaM%gz
57 [TapannenpHbIN IEPEHOC, TOBOPOT 41‘904-202 Eggi?ﬁiﬁigﬁﬁ/gamm
58 [TapannenpHbIN IEPEHOC, TOBOPOT 32.04.202 Egggﬁ’;éﬁigﬁlé/g al47f16
59 [TapamiensHbIi IEPEHOC, TOBOPOT 26.04.202

4
60 [TapannensHbIN TEpEHOC, TOBOPOT 29.04.202

4
61 [Ipumenenne NBUKEHUN TPU bubnmoreka [JOK

pEILIeHUH 3aa4 03.05.202 https://m.edsoo.ru/8al1480e2

13




KonTponbhas pabota no temam

62 "[IpaBuiIbHBIE MHOTOYTOJIBHUKH. 1 06.05.202
OKpY’XKHOCTb. JIBHKEHUS TIIOCKOCTH" 4
[ToBTOpeHmEe, 0600MIECHNE,

63 cucremaTusanus 3Hanui. Mamepenue 1 10.05.202 bubnuorexa [JOK
F€OMETPUUYECKHUX BEITUYHMH. 4 o https://m.edsoo.ru/8a148524
TpeyrojapHUKN
[ToBTOpeHue, 06001IeHNE,

64 cUCTeEMaTH3allMs 3HAHUI. 1 13.05.202 bu6mmoreka [JOK
[TapannensHbie U IEPIICHIUKYISIPHBIC 4 o https://m.edsoo.ru/8a148650
IpsIMbIE
[ToBTOpeHME, 0000IICHNE,

CHCTEMAaTH3aIns 3HAHUH.

65 OKpY>KHOCTb U KPYT. 1 17.05.202
I'eomerprueckue nocTpoeHus. YTl 4
B OKPY)KHOCTH
[ToBTOpeHME, 0000IICHNE,

66 cucTeMaTu3alus 3HaHui. Brincanueie 1 20.05.202
Y ONHUCaHHBIE OKPYKHOCTHU 4
MHOTOYTOJIbHUKOB

Bbu6nuoreka [JOK

67 HroroBas koHTpoNbHas paboTa 1 4214.05.202 https://m.edso0o.ru/8a148920

63 [ToBTOpEHwUe, 0606HleHIfe, 1 24.05.202
CHCTEMAaTH3alys 3HAHUHI 4

OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

*» ['eometpust, 7-9 kimaccel/ Koznosa C.A., Pyoun A.T'., I'yceB B.A., O0miecTBO ¢ OrpaHMuYeHHON
OTBETCTBEHHOCTHIO «banacc»

* ['eometpus, 9 knacc/ bepcener A.A., Cabonora H.B., AkuronepHoe o6mectBo «M31arenbeTBo
«IIpocsemenue»

* ['eometpus, 9 knacc/ byryzos B.®., Kanomues C.b., [Ipaconor B.B.; mox penakmueit
Canosuuuero B.A., AknnonepHoe obuiectso «M3narensctBo «lIpocsemenne»

* ['eometpus, 9 knacc/ Mepsisik A.I'., [Tomonckuii B.b., Skup M.C.; mox penakiueit
[Tomonsckoro B.E., ObmiecTBO ¢ OrpaHn4eHHON OTBETCTBEHHOCTHIO M3 MaTeIbCKHi IEHTP
«BEHTAHA-TI'PA®»; AknmonepHoe o6miectBo «M3aarenbctBo «IIpocBenienne»

* ['eomerpus, 9 kiacce/ Mepsnsik A.TL., [lonsikoB B.M.; nox penakuueii [lononsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3marenbckuii ieHTp « BEHTAHA-T'PADy;
Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* ['eometpus, 9 kmacc/ CmupraoB B.A., CmupHoBa 11.M., O011ecTBO C OrpaHHUYCHHON
orBeTcTBeHHOCTHIO « BITHOM. JIaboparopus 3HaHui»; AKIIMOHEpHOE 0011ecTBO «}31aTenbCTBO
«IIpocseuienue»

15



