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MHOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma 1o reoMeTp1H COCTABICHa HAa OCHOBE:

1.AnanTupoBaHHON 00pa30BaTEILHOM MPOTPAaMMBbI OCHOBHOTO OOIIET0 00pa3oBaHus s cienbix oOyuatomuxcs (Bapuant 3.2) TOKY «lllkomna -
uHTepHat Ne 8 r. Upkyrtcka» (yTB. mpukazom Ne 262 ot 30.08.2024 r.);

2. AnmantupoBaHHON 00pa3oBaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIET0 OO0pa3oBaHUs IS CIA0OBUAAIIMX oOyuaromuxcs (BapuanT 4.2) [OKY
«IIIxona - narepnar Ne 8 r. Upkytcka» (yTB. mpukazom Ne 262 ot 30.08.2024 r.);

3.Yuebnsnii an 'OKY «lllkona - maTepHar Ne 8 r. Upkytcka» Ha 2024-2025 y4eOHbBIN TOT;

4. Tlonoxenus o padoueit mporpamme 'OKY «Illkona - uarepuar Ne 8 r. UpkyTckay;

C y‘léTOM COBPCMCHHBIX MUPOBBIX Tp€60BaHI/If/’I, MNPpEABABIIACMBIX K MATECMATUYCCKOMY O6p2.30BaHI/IIO, n Tpazmunﬁ pOCCI/If/’ICKOFO O6p8.30BaHI/I}I. Peanmaunﬂ mporpaMmaI
obecreynBaeT OBJIAACHUC KJIFOYCBBIMU KOMIICTCHIUAMU, COCTABIAIOIIUMHA OCHOBY JIs1 CaMOPA3BUTUA U HETIPCPBIBHOT'O O6p3.30BaHI/I$I, OEJIO0CTHOCTD O6I].[eKyJ'IBTypHOFO,
JIMYHOCTHOI'O ¥ ITO3HABATCJIbHOI'O pa3BUTUA JIMYHOCTHU 06y‘IaIOH.[I/IXCH.

Lenu uzyuenus yuebHozo Kypca

[lenbto U3yueHUs T€OMETPUH SIBJIIETCS HCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IMpPH PEIIeHUU KaK MaTeMaTU4ecKUX, TaK M MPaKTHYEeCKHX 3ajad,
BCTPEYAIONIUXCS B peaIbHOM KM3HU. OKOHUYMBIIMK Kypc T€OMETPUH IIKOJIBHHUK JIOJDKEH OBITh B COCTOSIHUHM OIPENENUTh I'€OMETPHUYECKyIo (urypy,
OIKCATh CJIOBAMHM JAHHBIN YePTEXK WM PUCYHOK, HAWTH IUIOLIA/Ib 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabess Uiu
TpeOyeMble pa3Mephl rapaxka JUisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPasi, BBIYMCIUTEIbHAS JIUHUS B U3yUYCHUH T€OMETPHHU B IIKOJIE.

AKIIEHT JenaeTcsi Ha BBINOJHEHUE 3a/ady MPaKTUYEeCKOro XapakTepa /Jis paccMaTpUBaeMbIX TeM, Ha HayuyeHue OOydYarolIMXCsi CTPOUTH
MaTeMaTHYECKUE MOJETH peajbHBIX XM3HEHHBIX CUTYyallMii, HAa BBIYMCICHHWE M OLIGHUBAHHE AaJIeKBATHOCTH IOJy4YE€HHOro pesynbraTta. Ilpum 3Tom
MOIYEPKUBAIOTCS CBSI3M T€OMETPUU C JIPYTUMH TNpeAMeTaMu (OIpesieleHre FeOMEeTPUUECKUX (Uryp U MOHATHI, MPUMEHEHHE MOJyYEHHBIX YMEHUN B
¢bu3nKe U TEXHUKE).

Mecmo yuebnozo kypca 6 yuebnom niame
Cornacuao yueoromy miany AOOIT OOO B 7 — 10 knaccax u3yvaercst yueOHbIN Kypc «I'eomeTpus». YUeOHbIH MIaH MpeaycMaTprUBaeT U3yuYeHHE
reoMeTpuH Ha 0a30BOM ypOBHE, HCXO/S U3 HE MeHee 68 yueOHBIX 4YacOoB B y4eOHOM T'0/1y, BCETo 3a UYeThIpe rofa o0yueHus He MeHee 272 4acoB.

IHNJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOrpaMMbI yueOHOTOo Kypca «I 'eoMeTpus» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

MpOSBICHUEM HHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCHHCKOM MaTeMaTHKH, HEHHOCTHBIM OTHOLIEHHEM K JOCTM)KEHHSM pPOCCHUMCKMX MaTeMaTHKOB U
POCCHIICKOI MaTeMaTHYECKOH IIKOJIBI, K HCIIOJIb30BAHUIO STHX JTOCTHXKEHUH B APYTHX HAYKaX M MPUKIaJHBIX cepax;

2) rpakIaHcKoe M JyXOBHO-HPaBCTBEHHOE BOCIINTAHME:



TOTOBHOCTBIO K BBIIIOJTHEHUIO 00S3aHHOCTEH TPakJaHUHA U peau3alliy ero 1pas, IPEACTaBICHIUEM O MaTEMaTHUECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3INIHBIX
CTPYKTYP, SIBIICHUH, IPOLIEAYP TPAXKAAHCKOTO O0IIeCTBa (HAIIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3TUYECKHUX MPOOIeM, CBI3aHHBIX C MPAKTUYCCKIM
MIPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX PUHIIMIIOB B JEATEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOHM Ha aKTMBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3a]]a4 MaTeMaTUYEeCKON HAIPaBICHHOCTH, OCO3HAHUEM BKHOCTU MAaTEMaTHUECKOTO 00pa3oBaHHS
Ha TPOTSHKCHUHM BCEW JXWU3HU JUIsSl YCIEIIHOM NPOQPECCHOHAILHOW AEATENBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM M TIOCTPOSHHEM
VHAWBUIyJIbHOW TPACKTOPUU 00Pa30BaHMUs U )KU3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTMYecKOe BOCIUTAHUE:

CHOCOOHOCTBI0O K OMOLHMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSTHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajJay, pPEUICHUH, pacCyXACHUH, YMEHHIO BHICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTANNEH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YeJIOBEKa, MPUPOIBI U 00OIIeCTBa,
MMOHMMAaHHWEM MaTeMaTHIECKON HAyKH Kak c(ephl 4eTOBEeYeCKON NeATEIbHOCTH, STAaNoB €€ Pa3BUTHUS M 3HAYMMOCTH JJIS Pa3BUTHS IUBIIIU3AIINHN, OBIAJICHHEM S3bIKOM
MaTeMaTHKH 1 MaTeMaTHIeCKON KyJIbTypOU KaK CPeICTBOM ITO3HAHUS MHPA, OBJIAJEHIEM MTPOCTEHITUMHI HaBBIKAMH FICCIIEOBATENLCKOM IS TEIbHOCTH;

6) puszuyeckoe BocnuTanue, popMupoBanme KyJbTYPhl 310POBbSI M IMOLIMOHAJBLHOI0 0J1aroONOTyYus:

TOTOBHOCTBIO IIPUMEHSTh MaTeMaTHYECKre 3HAHUS B MHTEPECaX CBOETO 370POBbs, BEACHHUS 30POBOr0 00pas3a JKM3HHU (370pOBOE MMTaHHE, COATaHCHPOBAHHBIH
PEeXXHUM 3aHITAN W OTIBIXA, pETYIsipHas GU3nIecKast aKTHBHOCTH), C(HhOPMHUPOBAHHOCTHIO HAaBBIKA pe(IeKCHH, MPU3HAHIEM CBOETO MPaBa Ha OMHNOKY W TAKOTO )K€ IpaBa
JIPYTOTo YeJI0BeKa;

7) 3K0JI0rHYeCcKoe BOCIIUTAHUE:

OpHEHTaNreH Ha MTPUMEHEHNEe MaTeMaTUIeCKIX 3HAHWH JUTA PElIeHs 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPY’KaIoMIei Cpepl, TUIAaHWPOBAHUS MTOCTYIIKOB M OIIEHKH
WX BO3MOXXHBIX TTOCIIEICTBUH JIJIs1 OKPY>KAIOIIEH Cpe/bl, 0CO3HAHMEM TII00aTBFHOTO XapaKTepa IKOJIOTHIECKHUX MPOOJIeM 1 IyTel UX pelIeHus;

8) ajanTanus K U3MEHSIOUIUMCS YCJIOBHAM COLMAJIBHON M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSM B YCIOBHSX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYI0 NEeSTeNFHOCTh, B TOM YHCIE
YMEHHE YUUTHCS Y APYTUX JIOAEH, TpHoOpeTaTs B COBMECTHOM JEATEITHPHOCTH HOBBIEC 3HAHUS, HABBIKM M KOMIIETEHIINU U3 OIbITa APYTHX;

HEO0OXOUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHWH, B TOM dYHcie (OPMYIHpPOBATh MAEH, MOHSATHS, TUIIOTE3bl 00 OOBEKTaX W SBICHUSIX, B TOM HYHCIE paHee
HEW3BECTHBIX, OCO3HABATH AEPHUINTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BHI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTUPOBATH MPUHIMAEMEbIe
pelIeHns U NeHCTBHs, (DOPMYyIIMPOBATh M OIEHUBATHh PHCKH U TIOCIIEICTBUS, OPMHPOBATH OTIBIT.

METAINPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHBIEC YHHBepcaJIbHbIE y4eOHbIe el CTBHS

Ba3zoBrble Jjornueckme aeicTBus:
®  BBISBIATH U XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKKA MaTEMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOICHUH MEXKAY MOHSATHIAMH, (POPMYIMPOBATH ONPEACICHUs
MOHATHH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KacCU(UKALMN, OCHOBaHMS Aj1s1 0000IIEH!Us ¥ CPaBHEHUS, KPUTEPHH IPOBOAMMOTO aHAJIH3a;
e  BOCHPUMHHMMATh, (HOPMYIMPOBATH U MPEOOPA30OBHIBATH CYXKICHHS: YTBEPAUTEIbHbBIC U OTPULIATENIbHBIC, €AMHUYHBIC, YACTHBIC M O0IINE, YCIOBHBIE;



BBISBJISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTUBOPEUHs B (aKkTaX, JaHHBIX, HAONIOMACHUSX U YTBEPKACHUSAK, MIPeIaraTh KPUTEPUN IS
BBISIBJIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

JIeJIaTh BBIBOBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U HHIYKTUBHBIX YMO3AKITFOUCHUH, YMO3aKITFOUEHUH 110 aHAJIOTHH;

pa3bmpars [OKa3aTeNbCTBA MATEeMATHYECKHUX YTBEpXKACHWH (MpsIMBIE W OT TPOTHBHOTO), MPOBOIUTH CAMOCTOSITEIHHO HECIOKHBIE JOKa3aTelbCTBa
MaTeMaTHYECKUX (DaKTOB, BHICTPAUBATh apT'yMEHTAIIHMIO, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCO0 pereHus yIeOHON 3amaun (CpaBHHBATh HECKOJBKO BAapWAHTOB PEIICHHS, BHIOMPATh HAWOOJIEEe MOAXOASAIMIHMNA ¢ YIETOM CaMOCTOSATEIHLHO
BBIJICJICHHBIX KPUTECPUECR).

ba3oBrble ucciegoBaTeIbCKHeE AeiiCTBHUS:

WCIIOJIb30BaTh BOIMPOCH KAaK HCCIEIOBATCILCKUH HWHCTPYMEHT TO3HAHUSA, (OPMYJIMPOBATh BOMPOCH], (UKCUPYIONIME MPOTUBOpPEYHE, MPOOIIeMy,
CaMOCTOSITEIILHO YCTAaHABJIMBATHL UCKOMOE U JJaHHOE, POPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3HIINIO, MHCHHE;

MPOBOJUTH [0 CaMOCTOSTEIBLHO COCTABJIEHHOMY IUIAHY HECJIOKHBIM 3KCIEPUMEHT, HEOOJBIIOE UCCIEAOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEU
MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIy COOOI;

CaMOCTOSITEIIbHO (OPMYJIUpOBaTh O0OOIICHUSI W BBIBOJBI IO pe3yibTaTaM IPOBEJAEHHOTO HAONIOJICHUs, HCCICOBaHUs, OIICHUBATH JOCTOBEPHOCTh
TTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIIEHHH;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAKKE BBIJIBUTATH MPEIIOJIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIIHH, JTAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJIOB B (DOPM IIPEICTABIICHUS;

BEIOHMpaTh (popMy mpeacTaBiIeHust HHGHOPMAIINU 1 WILTIOCTPUPOBATD PelIaeMble 33/1a4l CXeMaMH, AHarpaMMaMi, WHOU TpaduKoi 1 NX KOMOMHALIUSAMU;
OIIEHMBATh HAIEKHOCTH HH()OPMAIINH TI0 KPUTEPHSM, TIPEIOKEHHBIM YIUTENEeM WIH C(hOPMYyITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHnKkaTHBHBIe YHUBepCcaJIbHbIe y4eOHbIe 1eHCTBUA:

BOCHPUHUMATh U (POPMYJIMPOBATH CYXKJICHUS B COOTBETCTBHM C YCIOBUSIMHU W IEJISMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 10 X0y PEIICHUS 3314k, KOMMEHTUPOBATh TIOJYUYCHHBIH Pe3yJIbTarT;

B XO7Ic 00CYKJIEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/IaeMOM TeMBbI, IPOOJIEMBI, peIliaeMOo 3a/1auM, BEICKA3bIBAaTh UJICH, HAIICJIICHHBIC HA TIOUCK PEIICHHUS,
COTIOCTABIIATh CBOM CYXIEHHS C CYXICHHSIMH JPYTUX YYacTHHKOB AWajora, OOHapyXHBAaTh pa3iNdWe W CXOJCTBO MO3UIMHA, B KOPpPEKTHOU (Hopme
(hopMyIIMpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEICTaBIIATh PE3yNbTAThl PEIICHUs 3a/la4d, SKCIIEPHMEHTa, MCCIEAOBaHUS, NMPOEKTa, CAMOCTOSATENBHO BHIOMPATh (POpMAT BBICTYIUIEHHS C YYETOM 3ajad
MIPe3eHTAINN U OCOOEHHOCTEHN ayAUTOpPHH;

IMOHAMATh U FCTIOJIB30BaTh MPENMYIIECTBA KOMAHAHON M WHANBHTyaTbHOW PaOOTHI MMPH PEIeHNH Y4eOHbIX MAaTEeMaTHIECKHX 3a/1a4;

MPUHAMATh 1[E1h COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPa0OThI, pacHpeAeiisaTh BHILI Pa0dOT, JOTOBAPUBATHCH, OOCYkKIATh
MIPOIIECC U PE3YIbTAaT PabOThI, 0000IATh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCyXkaeHWs, OOMEH MHCHHUSMH, MO3TOBBIC INTYpMbI M JpPYTHE), BBHINOJHATH CBOK YacTh pabOThl U
KOOPAMHHUPOBATH CBOU JEUCTBUS C IPYTUMH WIEHAMH KOMaH/bI, OIICHWBATh KA4eCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUIM, CHOPMYIHPOBAHHBIM
Y9aCTHUKAMHU B3aUMOJICHCTBHSL.

PerynasiTuBHbIe yHHUBepcaibHble YueOHbIe AeficTBUS



Camoopranuszanus:
®  CaMOCTOSITEIHHO COCTABIIATH ILIaH, AJITOPUTM PEIICHUS 3a/1a4u (WK €ro 4acTh), BRIOMpPATh COCO0 PENICHUs ¢ YYETOM UMEIOIIUXCS PECYPCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(OPMAIIHH.
CaMOKOHTPOJIb, IMOUMOHAIbHBIH MHTEJJIEKT:
®  BJaJETh CIOCO0AMH CAMOTPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysibTaTa PElICHUs MaTeMaTHIeCKON 3a1auu;
® TpPEeABUACTh TPYOHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUU 3a/ladd, BHOCHTh KOPPEKTHBBI B JCATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OMHUOOK, BBISIBIICHHBIX TPYIHOCTEH;
®  OIIEHWBATh COOTBETCTBHE PE3yJbTaTa NEATCILHOCTH MOCTABICHHON TIENIM M YCIOBUAM, OOBSICHATH IPUYMHBI TOCTIDKCHUS WIIM HEJOCTIDKEHUS eI, HaXOdUTh
OIIMOKY, J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbI

K xonmy obyuenus B 10 kj1acce 00y4aroUIuiics MOIYYUT CIEAYIONINE IPEIMETHBIC PE3yJIbTATHL:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOIUTh C HMX IIOMOIIBIO pa3IMYHBIE BIIEMEHTHl NPSMOYTOJIBHOTO TpPEYroJbHUKA («pelIeHue
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXonuTh (C MOMOIIBIO KAIBKYJIATOPA) UTMHBI ¥ YTIIBI JUTSL HETaOJIMYHBIX 3HAYEHUH.

[Tonw3oBatecst popMynamMu NpPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKAECTBOM JJIsl HAXOXKICHUS COOTHOLICHUH MEXIy TPHTOHOMETPUYECKUMH
BEJTHYMHAMH.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JIJISi HAXOXJICHUS PAa3UYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PElICeHUE TPEYTOJBHUKOBY»), MPUMEHSATh UX IPH
pEIIeHUH TeOMETPUIESCKUX 3a71ad.

Bragetrs mousTHSAME TIpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB MoM00HBIX (uryp. Ilomp3oBaTtbes cBoWcTBaMH MOJO0MS TPOU3BOJIBHEIX (HTYD,
YMETh BBIYUCIIATH JIHHBI U HAXOIHUTh YINbl Y MOMOOHBIX ¢uryp. [IpuMeHsTh cBoicTBa MOJOOMS B MPAKTHUECKUX 33adaX. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX
(uryp B OKpyXKaromem Mupe.

[Tonp30BaThCs TEOpEeMaMH O IPOU3BEICHUM OTPE3KOB XOP/I, O TPOU3BEICHIH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTHCS BEKTOPAMH, TIOHUMATh UX T€OMETPHUYCCKHN U GU3NIECKUN CMBICIT, IPUMEHSATh UX B PEIICHHH FT'eOMETPUYCCKUX U (pr3ndeckux 3aaad. [IpuMeHsTh
CKaJSIPHOE MPOU3BEICHIE BEKTOPOB JIJIsl HAXOXKIACHUS JUTHH U YTJIOB.

[Tonp30BaTHCS METOJIOM KOOPAMHAT Ha MJIOCKOCTH, PUMEHSTh €T0 B PEIICHUH TEOMETPUICCKHUX U TIPAKTHYECKHX 3a/1a4.

BrnameTs MOHATUSIME IPAaBUIIEHOTO MHOTOYTONBHUKA, JUIMHBI OKPYXKHOCTH, JUTHHBI AYTH OKPYKHOCTH W PaJIMAaHHON MEpbI yTia, YMETh BEIYUCIATH IUIOMAAb KpyTra
U ero yacrtei. [[pUMEHSTh MONyYeHHbIC YMEHHS B TIPAKTHUECKUX 3a/1a9aX.

HaxonuTh ocH (MI¥ EHTPBI) CAMMETPUH (QHUTYDP, TIPUMEHSATH IBUXKECHUS IIIOCKOCTH B TIPOCTEHINTUX CITydasiX.

[TpuMeHsITh MOJTyYeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKHE MOJICIHN JUIS 3a/1a4 PeallbHOW HU3HU M TPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHHS C
MIPUMEHEHUEM TIOA00HS U TPUTOHOMETPUIECKAX (PYHKIMH (TTONB3YACh, TIe HEOOX0IUMO, KATbKYISITOPOM).

COAEP/KAHUE YUYEBHOI'O KYPCA

10 knacc

CuHyc, KocuHyc, TaHreHc yrinos oT 0 10 180°.OcHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI IPHBEICHUS.

Pemienne TpeyronbHukoB. TeopemMa KOCHHYCOB U TeOpeMa CHHYCOB. PellieHue mpakTHYeCKUX 3a7ad C HUCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CHUHYCOB.



CkansipHO€E TPOU3BENCHNE BEKTOPOB, IPUMEHEHHUE ISl HAX0XKICHUS JJIMH U yTJIOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKU. [[ITMHA OKpYKHOCTH. I'pagycHas U paguaHHas Mepa yIJia, BBIUACICHUE JJIMH AYT OKpykHOcTel. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUS TIJIOCKOCTH U BHYTPEHHHE CUMMETpHUH Guryp (31emMenTapHble npezacrasienus). [lapamiensuslil nepenoc. IloBopor.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 xknace
KosauuecTBo yacoB
Ne n/m HaumeHoBaHuUe pa3aesioB U TeM KoHTpobHbIE
NPOrpaMMBbl Bcero
padoTsI
1 Tpuronometpusi. TeopeMbl KOCUHYCOB U 16 1
CHUHYCOB. Pemienre TpeyroibHUKOB
) IIpeobpazoBanme mogoous. MeTpudueckue 10 1
COOTHOIICHHS B OKPY>KHOCTH
3 BexTtopsl 12 1
4 JlekapTOBBI KOOPIMHATHI HA IFIOCKOCTH 8 1
IIpaBunbHBIE MHOTOYTOJIBHUKH. [[7TMHA
5 OKPY’KHOCTH U IUIOIIA/Ib Kpyra. Beruncnenue 8
TUIOIIA ICH
6 JIBM>KEHUS IITIOCKOCTH 6
7 HOBTOPeHI/Ie, 000011IeHIEe, CHCTEMATU3AIUS 2 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6

KAJIEHJAPHO- TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC
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1 Omnpenenenue cuHyca, YmemwBnaners popmynamu, 03.09

Onpenenenue KOCHHYCa 1 TaHIeHCca TS OIIPEJISIIAIOIMMU CHHYC, KOCUHYC U TAHI'€HC =

S

TPUTOHOMETPUUYECKU nro6oro yria ot 0° no 180° [t moboro yria ot 0° mo 180°; mo g

. . >

X (pyHKIMH YIIIOB OT COCTaBJIEHHOMY ILJIaHy JIOKa3bIBaTh TEOPEMY; E’
0° mo 180° MIPUMEHSTH JIOKa3aHHBIE B Teopeme (POpMyITbI

JUIS PeLIeHus 3a/1a4
MyJIbl TIPUBEICHUS ‘MembBIaieTh MYJIaMUIIPUBEAECHUS .

2 o ene A% aznets Go a ene TEKY 06.09
DopMmysl HH
NpUBEACHUS

3 TeopeMa KOCHHYCOB . Kocunyc yrima. Tpoexitust 3namsb 3aBHCAMOCTD TEKy 10.09

HaKHOHHOﬁ, OpoCKIHsA CTOPOHBL KOCHHYCa yTJia OT €T0 H—lHﬁ
TPCYTOJIbHUKA. OCHOBHEIE BCIIMYMHEI.
TPUTOHOMETPUYECKHE Ymems bopmynuposaTh
4 TeopeMa KOCHHYCOB TOXKJIECTBA U JOKa3bIBaTh TEOPEMY TEKy 13.09
KOCHHYCOB, CJI€JICTBUE LU
N3 TCOPEMBI; HAXOIUTH
o Tabnwmie bpaaiica KOCHHYCH HEKOTOPBIX YTIIOB,;
5 TeopeMa KOCHUHYCOB peuaTth 3aaa4u, IpUMCHISA TaHHBIC 3HAHUA TEKy 1709
1105054
6 Cunyc yrina. ®opMyis! Ymems bopmynuposaTth TEKy 20.09
TeopeMa CHHYCOB npuBeaeHuss. OKpy>KHOCTD, Y JIOKa3bIBaTh TEOPEMY CHHYCOB; 3aIMCHIBATD Ui
BIIUCAHHAS B TPEYTOJIbHUK. CHMBOJIMYECKH (hOPMYITHPOBKY
OKpYy>KHOCTb, OITMCAHHAsI OKOJIO TCOPEMBI, COCTABIIATH
7 py ) PEMBL, Texy 24.09
TpeyroJjpHuka. Pacnonoxenue MPOTIOPLIMH JJIsl CTOPOH it
Teopema cunycos LEHTpa BIUCAHHOM U YTIIOB TPEYTrOJbHUKA
Y OIMCAHHOU OKPYXKHOCTU

8 TeKy 27.09
TeopeMa cuHycOB i

9 Benunuuna yrna. Cunyc yrna | ¥Ymems GpopmynupoBats TEKY 30.09
HaxoxneHnne ninun it

TpeyroasHuka. Cnencrasue U JI0Ka3bIBaTh CJIEJCTBHUE U3 TEOPEMbI CHHYCOB
CTOPOH U BEJIUYUH
OB U3 TEOPEMBI CHHYCOB. (npsimyto 1 0OpaTHYyIO
Y [psimas 1 oOpatHas TEOpeMY); IPUMEHATh TEOPEMY CUHYCOB MpHU
TPEyTOJbHUKOB
TEOPEMBI PeLICHUN IPaKTUYECKHX 3a/1a
10 p Pemenue TpeyroibHUKOB 3namp, 9TO 3HAUUT PELIUTH TPEYTOIBHHUK. TEKY 04.10
eIIeHne : 2
10 ABYM CTOPOHAaM U YTy Ymems pemate 3a1a4un 4eTHIPEX TUIIOB: TIO MK
TPEyTOJbHUKOB

Mex 1y HuMHU. Perienue

JAHHOW CTOPOHE M JBYM yTJIaM, IO JIBYM




11 Pemeniie TPEYTOJIBHUKOB [0 CTOPOHE | CTOPOHAM U YTy MEKIY HUMH, IO JBYM TEKY 06.10
TPeyrONBHIKOB U JIByM yruiam. Perenue CTOpPOHaM U YTy, MPOTHUBOJIEKAIIEMY OJTHOU nu
B TPEYroJbLHUKOB 110 TPEM U3 HHUX, 110 TPEM CTOPOHAM; IPUMEHSITD 010
TEKy .
cTopoHaM. Pemenune OCHOBHBIE AJITOPUTMBI PEIICHHS J
Pemenne p p p —
TPEyTOTBHHKOB TPEYTOJILHUKOB I10 JABYM HPON3BOJIBHBIX TPEYTOJIIHUKOB; PabOTaTh C
CTOpPOHAM U yIiy. tabmuuelt bpaauca
13 TEKY 13.10
Pemenue T
TPEYTOJIBLHUKOB
14 TpaKkTHYeCcKOe Teopema o cymme yrios 3namp opMynupoBKy TEKy 17.10
IPUMEHEHHE TeopeM TpeyroibHuKa. Teopema U JI0Ka3aTelbCTBO TEOPEMBI KOCHHYCOB U uu
CHHYCOB 1 [Mudaropa. Onpexnenenne ciencTBus u3 He€; POpMyITHUPOBKH U
KOCHHYCOB CHHYCa, KOCHHYCa, TAHTCHCA | I0KA3aTeJIbCTBA TEOPEMbI CHHYCOB U CIEIACTBUS
T OCTpOTO yria U3 He€ 0 COOTHOIICHUU MEXIY CTOPOHAMH U Toxy 20.10
HpaxTiaeckoe MPSIMOYTOJIBHOTO yriaMH TPeyTrOlbHHKA; YTO 3HAUUT «PEIINTh - ’
HPUMCHCHHC TEOPEM TPEYTroJIbHUKA TPEYTOJILHUKY»; YEeThIPE TUIIA 3214
CHHYCOB H
KOCHHYCOB
16 Ymems hopmynupoBaTh apryMeHTH U TEKy 24.10
Kontponsnas pabora BBIBOJIBINIPH PEIICHUH 33134 C OIIOPOH Ha Iy
n o o
mo Teme "Perrenue U3YYEHHBIH TEOPETUUECKHII MaTepHa
TPEYTOJILHUKOB"
17 [IpeobpaszoBanue nogoowus, 3nams, 9T0 TaKoe nMpeodpazoBaHueE MOAO0Us, | TEKY 27.10
KO3 GHUIUEHT T0100HS. TOMOTETHSA; YTO HA3bIBAIOT LIEHTPOM nu
n I'omoTeTHs OTHOCHTENBHO rOMOTETHH, K03 (HUIIMEHTOM rOMOTETHH;, TIPU
OHSTHE O
HEeHTpa, KO3 PUIIHEHT KaKoM yCJIOBHHU NPeoOpa3zoBaHue MOI00HS
mpeoOpa3zoBaHUU
TOMOTETHH. [ OMOTETHYHbIE | SBISCTCS IBIKCHUEM.
nonoous
¢urypsl. Macitad Ymems hopmynuposath
1 JI0Ka3bIBaTh CBOICTBA TOMOTETHH U
npeoOpa3oBaHUs MOTO0HS
18 [HomoOHBIE QUrypsI. 3namp onpeieneHNe TEKY 07.11
COOTBeTCTBeHHIge Teopema npu3Haka 1o AByM | NOJOGHBIX QUTYD. Ik
OJICMCHTBI IIOOOHBIX yriam Ymems 0603HauaTH MOKOOME GUTyp, 0100HE
ur
buryp TPEyroJbHUKOB; (OPMYIUPOBATE U
JIOKa3bIBATH MPU3HAK MOJOOHS TPEYTONBHIKOB [ rery 10.11
CoOTBETCTBEHHBIE 10 IByM yTJIaM; IPUMEHATH 3HAHUS MIPH it
19 3JIEMEHTHI [10JI0OHBIX

(uryp

pelICHUMr 3aaa4




Teopema o OKpyKHOCTb. 3namp CBOICTBA MPOMOPLUUOHAIBHOCTH TeKy 14.11
NIPOU3BEACHUU Xopnaa. Cexymas OTPE3KOB XOPJI U CEKYIINX OKPYKHOCTH. nu
OTPE3KOB XOpJ, OKPYKHOCTH. Ymems hopmynupoBath
20 TeopeMa o IIponopumoHanbHOCTH Y JOKa3bIBaTh CBOMCTBO OTPE3KOB
MIPOU3BENECHUN otpeskoB. CBoiicTBa MIEPECEKAOIINXCS XOPI, CBOMCTBO CEKYILIUX
OTPC3KOB CCKYIINX, OTPC3KOB IIEPECCKAIOIIUXCS OKPY’KHOCTH; TPUMEHSTh N3y4YEHHBIN
TeopeMa O KBaJapare xopa. CBo#cTBa CEKyITUX TEOPETUUYECKUI MaTepurall IPU pPEeLICHUH 3a/1a4
KacaTeJbHOU OTpPE3KOB
Teopema o OKpyKHOCTb. 3namp CBOICTBA MPOMOPLUUOHAIBHOCTH TeKy 17.11
IPOU3BENECHUU Xopaa. Cekyast OTPE3KOB XOPI U CEKYIIUX OKPYKHOCTH. H
OTpPE3KOB XOP]I, OKPYKHOCTH. Ymems hopmynuposath
1 TeopeMa o IIponopumoHanbHOCTH U JOKa3bIBaTh CBOMCTBO OTPE3KOB
IIPOU3BEICHUN oTpe3koB. CBolicTBa MEPECEKAIOIIUXCS XOP/I, CBOMCTBO CEKYILIUX
OTPC3KOB CCKYIINX, OTPE3KOB MEPECCKAIOLINUXCS OKPY>KHOCTH; IPUMEHSTh U3y4YEHHBIN
TeopeMa O KBaJpaTe xopa. CBo#cTBa CEKYITUX TEOPETUYECKUI MaTepurall IPU pEeLICHUH 3a/1a4
KacaTeJIbHOU OTpPE3KOB
Teopema o OKpYyXHOCTbD. 3namp CBOWCTBA MIPOIIOPIIMOHATHFHOCTH TeKy 21.11
IPOU3BENECHUU Xopaa. Cekyiast OTPE3KOB XOPJI U CEKYIIUX OKPYKHOCTH. 1
OTPE3KOB XOP/I, OKPYKHOCTH. Ymems hopmynupoBath
2 TeopeMa o IIponopunoHAIBHOCTh Y JOKa3bIBaTh CBOMCTBO OTPE3KOB
IIPOU3BEICHUN oTpe3koB. CBoiicTBa MEPECEKAIOIIUXCS XOP/I, CBOMCTBO CEKYIIUX
OTPE3KOB CCKYIINX, OTPE3KOB MEPECCKAIOLINXCS OKPY>KHOCTH; IPUMEHSTh U3y4YEHHBIN
TeopeMa O KBaJpaTe xopa. CBoHCTBa CeKyIIHUx TEOPETUYECKUI MaTepual IpU pEeLIEHUH 3a1a4
KacaTeJbHOU OTPE3KOB
[IpuMeHeHHE TeopeM Teopema o Mpou3BeICHUH YmempripuMeHITh TEOPEMBI B PELLICHUN TeKy 24.11
e B pelIeHUN OTPE3KOB XOpJI, TEOpEMA O TeOMETPUUYECKUX 3a7a4 ou
TeOMETPUUECKUX IMPOU3BCACHUN OTPE3KOB
3a1a4 CEeKyIlNX, TEOpeEMa O
TTpMenenye Teopen KBaJpaTe KacaTeabHOU Texy 28 11
24 B pelIeHUH TIGHH
T€OMETPUYECKUX
3a7a4
IIpuMeHeHne TeOpeM TeKy 01.12
25 B PELICHUH TigHH
T€OMETPUYECKUX

3aJ1a4




Kontponbnas pabora Ymems hopmynupoBaTh apryMeHTHI U TEKy 05.12
110 TEME BBIBO/JIBITIPY PEILIEHUH 3a]1a4 C OMIOPOH Ha i
"[IpeobpazoBanue W3YyYEHHBIH TEOPETUUECKUI MaTepHa
26 no1o0usl.
MeTtpuueckue
COOTHOILCHHUS B
OKpYy>kHOCTH"
BexTtop, HyneBoii BekTOp, 3namponpeneneHue TEKY 08.12
OJMHAKOBO HAIpPaBJIEHHbIE U | BEKTOpA. i
Onpenenenue MPOTHBOIIOJIOKHO Ymemwvuzobpaxats u 0003HaYaTh BEKTOPEI;
BEKTOPOB. HATPAaBJICHHBIC BEKTOPBI, MOKA3bIBATh MTPOTHUBOIIOJIOKHO
27 Ou3nvecKuii 1 a0COIOTHAS BETTMYMHA Y COHAIIPaBIIEHHBIEBEKTO-PBI; OTKIIAIBIBATh
TeOMETPHUUECKHUIHA BEKTOpa. PaBHBIC BEKTOPHI. BEKTOP,
CMBICIT BEKTOPOB Koopaunatst PaBHBII JaHHOMY, OT JIFOOO0H TOUKH
BEKTOpa TUIOCKOCTH; BBIYUCIIATH JITUHY U KOOPIMHATHI
BEKTOpA
Cymma BekTopoB. CBolCTBa | 3HamponpeieIeHUE CyMMBI TEKY 12.12
CII0KEHHUE U CIIO’KEHUS BEKTOPOB. BEKTOPOB;0NPEACIICHUE PA3HOCTH ABYX i
BBIUMTaHHE [IpaBuio TpeyroyibHUKa. BEKTOPOB.
28 BEKTOPOB, IIpaBuno napamwienorpamma. | YmemvHaxoautb KOOPAUHATHI CYMMBI U
YMHOKEHHE BEKTOPa PasHOCTB BEeKTOpOB Pa3HOCTH ABYX BEKTOPOB, 33JaHHBIX
Ha YHCII0 KOOPJMHATAMU; CTPOUTH BEKTOP-CYMMY JIBYX
BEKTOPOB
Cymma BekTopoB. CBolicTBa | 3HamboTIpeieICHUE CyMMBI TEKY 15.12
CroxeHue u CJIO’KEHHS BEKTOPOB. BEKTOPOB;ONpeIeIeHUE Pa3HOCTH JIBYX Rl
BEIUMTAHUEC [IpaBuiio TpeyroiapHHKA. BEKTOPOB.
29 BEKTOPOB, [IpaBwmiio mapamienorpaMma. | YmempHaxoquTh KOOPAUHATHI CyMMEBI H
YMHOKEHHE BEKTOPa Pa3HoCTh BEKTOPOB Pa3HOCTH JBYX BEKTOPOB, 3aJJaHHBIX
Ha YUCII0 KOOpAMHATAMH; CTPOUTH BEKTOP-CYMMY JIBYX
BEKTOPOB
Cymma BekTopoB. CBolCTBa | 3HamponpeieIeHUE CyMMBI TEKY 19.12
CII0KEHHUE U CIIO’KEHUS BEKTOPOB. BEKTOPOB;0NPEACIICHUE PA3HOCTH ABYX i
BBIUMTaHHE [IpaBuio TpeyroyipHUKa. BEKTOPOB.
30 BEKTOPOB, [IpaBwiio mapaenorpaMma. | YmempHaXoqUTh KOOPAHHATHI CyMMEI H

YMHOXEHHE BEKTOPa
Ha YHCII0

Pa3zHoCTh BEKTOPOB

Pa3sHOCTH ABYX BEKTOPOB, 3aJlaHHbBIX
KOOpJMHATAMU; CTPOUTB BEKTOP-CYMMY JBYX
BEKTOPOB




PasnokeHne BeKTopa [IponsBenenue BekTopa Ha 3namp onpeieIieHNE IPOU3BEICHUS BEKTOpa TEKY 22.12
1 10 JBYM gucio. CBoiicTBa Ha YMCJI0; CBOMCTBA YMHOXKEHHMS BEKTOpa HA nu
HEKOJITMHEAPHBIM NpOU3BEIEHHS BEKTOpa Ha YHCII0; HOHUMAMB, YTO 3HAYUT «Pa3I0KEHUE
BEKTOpaM yncio. KonnnaeapHsie BEKTOpa I10 ABYM HEKOJLIH-
BEKTOPHI HEapHBIM BEKTOPaAM. Texy 26.12
YmemvyMHOXUTE BEKTOD it
KoopauHats! Ha yKcio; GopMyIupoBaTh
32 BEKTOpa 1 JIOKa3bIBaTh TEOPEMY
0 HaTpaBJICHUH BEKTOPa-
NPOU3BEICHHS
CkansipHoe CxkanspHOe IIPOU3BEACHHE. 3namponpenescHue CKaIsIPHOTO TEKY 29.12
IIPOU3BCACHUC CkanapHslil KBagpaT. YToma IIPOU3BECHUSA BEKTOPOB; KaK OIPEIEIsAeTCS mn
33 BEKTOPOB, €ro MEXY BEKTOpPaMH. Yroa MeXIy BEKTOpaMu; ONpeesIeHue
HPUMCHCHUC JUIL KoopauHatHble BEKTOPBL. €IMHUYHOT'O BEKTOpa
HaXOXICHUA IITNH 1 (opTa), KOOPIMHATHOTO
BEKTODPA; HOHUMANb, UT
YTJIOB CKTODA: o
3HAYUT «Pa3I0KEHHE BEKTOPA MO TeKY 09.01
CkansapHoe i
KOOPIMWHATHBIM OCSIM».
MIPOU3BEICHIE
Ymems hopmynuposath
34 BOITOPOB, €0 OKa3bIBaTh TEOPEMY O CKAJIAPHO
MpHMEHEHHE /st Y JIOKa3bIBaTh TEOPEMY O CKAIIPHOM
HAXOKICHHS JIHH H NPOU3BEIICHUH BEKTOPOB H CIIE/CTBHE
YITIOB 13 He€; BBIYUCIATH CKATAPHOE TPON3BEACHHE;
BBIUMCIISITh yTOJ MEXKIY BEKTOpaMHU
Bexrop. [nuHa Ymems n300paxarb BEKTOPHI, CKIaAbIBATD U TEKY 12.01
35 Pemenue 3anau ¢ (Momynb) BEeKTOpA. BBIYUTATh BEKTOPBI, YMHOXKATh BEKTOP Ha IHn
IIOMOIIBIO BEKTOPOB Koopaunatsl BekTopa. YHCJIO0; HAXOAUTh CKASIPHOE TTPOU3-
PaBeHCTBO BEKTOPOB. BEJICHUE BEKTOPOB, YI'OJI MEXIY BEKTOpaMHU
P Onepanun Hajl BEKTOPAMH. TeKy 16.01
JREE%050
36 CIICHHC 3a/181 C YTo1 MeXAy BEKTOpaMH
MTOMOIIIBIO BEKTOPOB
IpumMeHeHne TeKy 19.01
37 BEKTOPOB ISt o
peleHus 3aga4d
(buznkn
Ymems hopmynupoBaTh apryMeHTH U TEKy 23.01
KontponbHas paboTa BBIBO/JIBITIPY PEILIEHUH 3aJ1a4 C OMIOPOM Ha LM
38

o teme "Bektopsr"

M3YUYCHHBIM TEOPETUUECKUIN MaTepuran




Ocs abcnucce, oCh OpIMHAT. 3namep, 9TO Ha3LIBACTCS TEKy 26.01
Hauano koopauHar. KOOPJMHATHOM MIIOCKOCTHIO; POPMYJIbI i
KoopnunatHeie ueTBepTH. KOOpJMHAT CepelMHbI OTPEe3Ka.
[NonoxwurenpHas u Ymems ctpouts Toukn
OTpHIIaTeNbHAs TTOITy-OCH. 10 3aJJaHHBIM KOOPAWHATAM; ONPEIEIATh
Koopaunats! Touky. KOOPJIMHATHI KOHKPETHBIX TOUEK; OIpe-
JlexapTOBEI Abcuucca 1 opauHaTa JIeNSATh 3HaKU TOUEK B 3aBU-
39 KOOPJIUHATHI TOYCK touku. KoopanHatel CHUMOCTH OT TOTO, B KaKO¥ YeTBEpTH OHA
Ha MJIOCKOCTH CepeAnHBI OTpe3Ka JiekaT; OOBICHATE, KaKue aOCIICChl UMEIOT
TOYKH OCH OpIHHAT,
KaKhe OpIUHATHl HMEIOT
TOYKH OCH a0CIMCC; HAXOAUTh UX U
NPUMEHSATH
IIPY HaXOXICHUW KOOPAWHAT CePEeNUHBI
OTpe3Ka
YpaBHeHuE 3namp ob1ICE ypaBHCHHE TEKy 30.01
40 YpaBHeHHE IPAMOit ¢urypsl. YpaBHEHHE IPSIMOH | TPSIMOM. i
Ymemwprcnonn3oBaTh ypaBHEHUE MPSIMOH ITpH
PEICHHH 32/1a'; COCTABIATE ypaBHEHHE Texy 02.02
MIPSIMOH, 3Hast KOOPAMHATHI TOYEK, Yepe3 i
41 YpaBHEHHUE IPAMOi KOTOpbIE OHA IPOXOAMT; 3HASTypaBHEHHS ABYX
MPSIMBIX,HAXOAUTh KOOPAMHATHI UX TOUKH
TIepeCeUeHHS
VYpaBHeHue Ymems BEIBOOUTH ypaBHEHHE OKPYKHOCTH, TEKY 06.02
¢burypsr. OKpyKHOCTb. pelaTs 3aa49H, UCIOB3YS TaHHOE i
47 YpaBHeHue LlenTtp, panuyc OKpy>KHOCTH | YpaBHEHHE; 10 3A/IaHHOMY YPaBHEHKIO
OKPYKHOCTH OTIPEIeNIATE B/ 32laHHON FreOMEeTPHUECKON
(hurypsl, B cirydae OKpY>XHOCTH — OIIPEIEISTh
KOOPJIMHATHI €€ LIEHTPa U pajnyc
KoOpMHATEI TOUeK OKpy>KHOCTb. 3namp, IpY KaKUX YCIOBUAX MpsiMast U TeKy 09.02
Paanyc okpy>KHOCTH. OKPYKHOCTb TI€pECEKaloTCs B ABYX TOUKaX, nu
43 fepecetcHu Paccrosiaue ot nieHTpa KacaroTcs, He epeceKatoTCsl.
OKPY’KHOCTHU U
. OKPY>KHOCTH YmempripuMeHATh 3HAHUS TP PELLICHUN
psAMOU

Jio ipsiMmoit. Touka KacaHus

3aJ1a4




Meroa koopauHat Koopaunatst YmempripumensTs u3yueHHsie GOPMYIIBL, TEKY 13.02
[IpU pELICHUN Touek. Dopmyibl mms YpaBHEHUS IIPU PEIICHUH 3a]1a4; BJIaJIETh nu
14 reOMETPHYECKHX BBIUMCIICHUS] KOOPAUHAT HaBBIKAMH HAXOXKICHUS CEPEeIUHbBI OTPE3KA,
3aj1au, CepeAMHBI OTPE3Ka, PacCTOSIHUSL M@Ky TOUYKAMHU; OTIPEIEIIATh
IPAKTHYECKHUX pacCTOSHUS MEXAY TOUKaMH. | CHHYC, KOCHHYC M TAaHT€HC HEKOTOPBIX yTJIOB
3agau YpaBHEHHS OKPY>KHOCTH,
Merox KooparHAT fipAMont TeKy 16.02
MPH PEIICHUN TiHH
45 T€OMETPUUYECKUX
3a1ad,
MPAKTAYECKUX 33124
Kontponbnas Ymems hopmymupoBaTh apryMeHTHl U TEKy 19.02
pabora 1o Teme BBIBOJBITIPU PEUICHUH 3aa4 C OTIOPOH Ha 1
46 " JleKapTOBBI U3Y4YEHHBIH TEOPETUIECKHUI MaTepHall
KOOpAWHATHI Ha
MJI0CKOCTH"
DopMyJIbl 1)1 HAXOXKIACHUS | Ymemb BIBOAUTH (hOPMYIIBI, CBS3bIBAIOIINE R TeKy 26.02
R onucaHHO# OKPYXXKHOCTU, ¥ | U F nu
IpaBubHEIE BITUCAHHON CO CTOPOHOH @ MPaBUIBHOTO #-yTOJIBHUKA;
47 MHOTOYTOJIbHHUKH, OKPY’>KHOCTH AJIs HaXOAWTD dydepe3 R;IPUMEHSTh MOTydYeHHBIC
BBIYHCIICHHE HX MPaBUIILHOTO 3HAHUSA TIPU PEIIeHUH 33129
3JIEMEHTOB MHOTOYTOJIbHUKA CO
CTOPOHOU a ¥ YUCIIOM
CTOPOH 7
] 3Hamp, 9TO OTHOIICHHUE JIJIMHBI OKPY>KHOCTH K | TEKY 01.03
€€ AuaMeTpy OJTHO M TO K€ JUISl BCEX i
48 Hucno m. innna Jlnuna oxpyxHocTH, T = 2R 8 Py o s
OKPYKHOCTH OKPY’KHOCTCH.
. . Ymems coctaBnaTs mponopuuio,
Hentpanbusiit yrox, CBSI3BIBAIOIIYIO TPATyCHYIO M€
rpajlycHas Mepa Jayru YIO TpanycHy Py TeKy 05.03
LEHTPAIBHOTO YIJIa U JUTHHY it
Yucno n. JnuHa OKPY>KHOCTH, paglaHHast N
49 COOTBETCTBYIOLIEH TyTH OKPY>KHOCTH;
OKPY>KHOCTH Mepa yriaa
BBIBOJIUTH
u3 He€ HOpMYITy JUTHHBI
) TEKy 12.03
IYTH OKPY>KHOCTH; COCTaBIISITh MIPOMOPIIUIO, i
50 Jmmna nyru CBSI3BIBAIOIYIO IPaAyCHYIO U PAIMAHHYIO
OKPYKHOCTH

MepBHI YIJIa; IePEeBOIUTh TPayCHYIO




Mepy B paJlaHHYIO U HA000POT TEKY 15.03
5 Pannannas mepa o
yria
dopMyina IoIaIu Kpyra, Ymems BoiBOIUTE HOPMYITY 71 BEIYHCICHUS | TEKY 18.03
5 [Tormans Kpyra, CEKTOpa, CETMEHTa IUTIOIIAIN KpyTa, CEKTOpa, CErMEHTa 1 I
CEKTOpa, CETMEHTa MIPUMEHSATH €€ NPH PEIICHUH 3a1a4
Kpyr, kpyrosoii cextop, 3nams onpeneacHUs TEKY 22.03
53 [Tnomans Kpyra, KpYTOBOW CETMEHT. 1 QOpMYIIBI TUIOIAAN mn
CEKTOpa, CErMeHTa <DopMyJIa iomagn Kpyra KpPYyroBOro CEKTopa
U KpYrOBOT'O CETMEHTA.
Ymengb pacro3HaBaTh TeKy 02.04
1 N300pakaTh NaHHbIE (UTYPHI; BEIBOAUTD 7
54 ITnomans Kpyra, b P A Gurypsr; )i b LA
OpMYJ1y IUIOIIAHN KPYyTa U IPUMEHSTD e€ [Uis
CEKTOpa, CETMEHTa PMYJIy TIIOMAH Kpy P A
BBIYMCIICHHS TUTOIAIU KpyTra
JBUKeHUE U €ro CBOMCTBA. 3namov u nonumams W3yICHHBIN TEKY 05.04
Tonstne o CuMMeTpHsa OTHOCUTEIBHO TEOPETUUECKUI 1Hm
55 ABIKCHHH TOYKH, OTHOCHUTEIBHO Marepual.
TUIOCKOCTH o N
npsimoit. [ToBopoT. Ymems ctponts 00pa3sl MpocTeUIuX GuUryp
[TapannenpHbIl IEpEHOC NpU pa3IMYHBIX TPEe0OPa30BaHUAX Texy 09.04
. U €ro CBOMCTBA i
56 ITapamnensHbIit HH
MIEPEHOC, TOBOPOT
TEKY 12.04
57 [TapannensHsli o
MIEPEHOC, TOBOPOT
TEKY 16.04
o ui
58 ITapamnensHbIit B
MEPEHOC, TOBOPOT
TEKY 19.04
59 TTapannenbHbIi i

nepeHoc, MOBOPOT




IIpuMeHeHre ABMKCHUHN P | Y Memb IpUMEHSATh H3yUEHHBIH TCOPETHUSCKUHA | TEKY 23.04
HpHMeHeEMe pELIEeHUH 3a1a4 MaTepual IPU BBIOJHEHUH PA3IMIHBIX 1ui
60 JBIDKEHUH Ipu YIpaKHEHUH
pelieHny 3aaad
Kontponbnas pabora Ymems hopmynupoBaTh apryMeHTH U TEKy 26.04
110 TEMaM BBIBO/JIBITIPY PEILIEHUH 3aJ1ay C OMIOPOH Ha i
"[IpaBUIILHBIE M3YUYCHHBIA TEOPETHUCCKUA MaTepHa
61 MHOT'OyTOJIbHUKHU.
OKpyXHOCTbD.
JIBIOKEHUS
mI10cKoCTH"
Buapl TpeyrodsHUKOB. 3Hamb pU3HAKU PABEHCTBA, ITOI00HS TEKy 03.05
BricoTa, TPEYTOJAbHUKOB; (DOPMYJIbI BEIYHCICHHS i
MeauaHa, 6HcceKTpHca mjiomaaun TpeyrojabHHKa.
TToBTopeHHe, TpeyronsauKa. CpeHss Ymems pacriozHaBaTh BUJ TPEYTOJIHHUKA;
06obmenwe, JIMHUS TPEYTOJIBHUKA. MOKA3bIBaTh AJIEMEHTHI TPEYTOJIbHUKA;
CHCTEMATH3AIIS IIpu3HAKK PaBEHCTBA MPUMEHSTh U3YUCHHBIA TEOPETUUECKUIH
62 3HaHui. 3mepenue TpeyroiapbHUKOB. Cymma MaTtepHal Mpu pCIICHUN 3a1a9
TEOMETPUUYECKUX YIJIOB TPEYTOJIbHUKA.
BEJINYHH. Buemnnii yroin. [Tonobue
Tpeyronbuuku TpeyroiabHUKOB. [Tpu3Haku
noxo6us. Pemrenue
TpeyroJbHUKOB. [ limomans
TpEeyTOoJIbHHUKA
IToBTOpEHME, IIpu3Haku u cBOMCTBa Ymems npriMeHATH U3yUEHHBIN TEKy 07.05
0000menue, napasIenbHbIX TPSMBIX. TEOPETHIECKUI i
cucreMaTtusanu IlepnennukyisipabIe MaTepuall MPH BBIITOJTHECHUH PA3ITNIHBIX
63 3HAHUH. npsimele. [lepnenauxysp yIpaXXHEHUH
[MapamnensHbie U 1 HAKITOHHAS
TIEPIICHIUKYJISIPHBIC
TpsIMbIE
IIoBTOpEHUE, OxkpyxHocTb. L{enTp, Ymems npuMeHATH U3yUEHHBIN TEKy 14.05
0000mIeHuE, paauyc, TEOPETHIECKUI mui
CUCTCMATHU3aANA JuaMeTp, nyra, MaTepuall IIpy BBIIIOJHECHUM pa3IMYHbIX
64 3HaHu#. OKPYKHOCTh XopAa oKpyKHOCTH. CEeKTop, | ynpaKHEeHHH
U KpyT. cerMeHT. LleHTpaIbHBIN,
I'eomerpuueckue BIIMCaHHBIN yroi. BemuanHa

MOCTPOEHUS. YTIIbI B
OKPYKHOCTH

BIIMCAHHOT'O yrJia.




IToBTOpEHME, Brivcannsie v onMcaHHbIE Ymems npuMensaTh U3y4eHHBIN TEOPETUUECKUN | TEKY 17.05
o0obmenue, OKPYKHOCTH MaTepual MPH BBITIOTHEHUN PAa3TNIHBIX 1ui
CHUCTEMaTH3aLus MHOTOYTOJBHUKOB YIpaKHEHUH
65 3HaHWU. Brimcannbie
Y OITMCaHHbBIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB
Ymems hopmynupoBaTh apryMeHTHI U teky | 20.05
Wtorosas BBIBOJIBINIPH PELICHHN 3371449 C OIIOPOi Ha i
66 KOHTpOJbHas paboTa M3yUYCHHBI TEOPETHUECKUH MaTepHal
[oBropenue, Bexkrop. [lnuna Ymems n300paxath BEKTOPEI, CKJIa/bIBaTh U | Teky | 23.05
&7 06061IeHuE, (Momynb) BEKTOpA. BEIYMTATh BEKTOPHI, YMHOXKATh BEKTOP Ha UK
CHCTEMATH3AIMS Koopaunats! BekTopa. YHCII0; HAXOAUTH CKAJSIPHOE MPOU3BEACHUE
3HaHUN PaBeHCTBO BEKTOPOB. BEKTOPOB, YTOJI MEX/Iy BEKTOPAMH
ToBTOpeHyE, Onepanuu HaJl BEKTOPaMHU. Texy
0606 IeH e, Y01 MeXAy BEKTOpaMH it
68 CHCTeMAaTH3aLHs

3HAHUH
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