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HosicHuTeIbHAS 3aIIHCKA
Pabouas mporpamma coctaBieHa Ha OCHOBE:

1. denepanbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO O0pa3oBaTeIbHOTO  CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHus M0 MAaTEMATHKE.

2. TlpumepHO# mporpaMMbl OCHOBHOTO 00IIIero 0Opa3oBaHus M0 MaTeMaTHKe.

3. Amropckoit mporpammbl JI.C Artanacsna wu ap. «leomerpus. Ilporpamma s
OCHOBHO IIKOJIBI: 7-9 Ki1acch»

4. OobpazosarenpHoi mporpammbel MKOY COIII n.KpacHookTsi06psckuii Ha 2023-2024
y4eOHBIH IO

Pabouast mporpaMMa paccurTaHa Ha W3ydeHHE 0a30BOrO Kypca TeoMeTpur 8 Kiiacc - 24 B
HeJelo, Bcero 68 4, 9 kinacc 24 B HEZEII0, BCETO 68 .

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YUYEBHOI'O NIPEJIMETA
«T'EOMETPUS»

Jluunocmmuuie:

1) dopmupoBaHHEe OTBETCTBEHHOTO OTHONIICHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyuaronuxcs K caMOpa3BUTHIO U

caM000pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYCHHIO M TO3HAHHWIO, BHIOOPY MATbHEUIIETO
o0pa3zoBaHus Ha 0a3e OPUEHTHUPOBKU B MUPE TIpodeccrii u MpoPecCHOHATBHBIX MPEANOUYTEHUH,
OCO3HAHHOMY TIOCTPOCHHUIO WHAWBUAYaTbHON 00pa30BaTENbHON TPAGKTOPUU C YIETOM
YCTOMYMBBIX MTO3HABATEIILHBIX HHTEPECOB;

2) ¢opMupoBaHHE IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH;

3) dopmupoBaHME KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHWHW W COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIUMH W MJIAIIIKIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIEIOBATENHCKOM, TBOPUECKON U APYTUX BUIAX NIEATCIBHOCTH,

4) yMeHHE SICHO, TOYHO, TPaMOTHO H3jararb CBOM MBICIIM B YCTHOW W NHCHbMEHHOHN peuH,
MMOHUMATh CMBICJ ITOCTaBJIECHHOM

3a/1ayy, BEICTPAUBATh apryMEHTAIIUIO, TPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI,

5) KPUTHYHOCTh MBIIIJICHUS, YMECHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJIMYATh THIOTE3Y OT (haKTa,

6) KpeaTMBHOCTh MBIIIJICHUS, WHUIMATHBY, HAXOIYUBOCTh, AKTHMBHOCTh TPHU pEHICHUU
r€OMETPUUYCCKHX 3a]1a4;

7) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT y4eOHOU MaTeMaTHUECKOM e TeIbHOCTH;

8) crmocoOHOCTh K AMOLIMOHAIBHOMY BOCIIPUATHIO MAaTEeMaTHYECKIX 00OBEKTOB, 3a/a4, PEeIICHuM,
pacCyXIeHUM;

Memanpeomemnole:

Pezynamuenvie YY/I:

— CaMOCTOSATEIILHO OOHAPYKHUBATh U (POPMYITHPOBATH MPOOIEMY B KJIACCHON M MHAMBUAYaTbHOM
y4eOHOM e TeNbHOCTH;

— BBIBUTAaTh BEPCHHM pELICHUS MpoOJIeMBbl, OCO3HABAaTh KOHEYHBIH pE3yNbTaT, BBIOMPATh
CpPEICTBA JOCTHIKECHUS LIENN U3 MPETIOKESHHBIX WIIN UX UCKATh CAMOCTOSITENBHO;

— COCTaBJATh (MHAMBUAYaIbHO WM B TpYIIE) IUIAH PEUICHUS NPOoOJIeMbl (BBIOJHEHUS
MIPOEKTA);

— MoAOUpaTh K KaXJI01 mpolieMe (3a1aue) aJIeKBaTHYIO € TEOpPETHUECKYIO MO/JIEIb;

— paboTas 1Mo MpPeUIOKEHHOMY WJIM CaMOCTOATENIbHO COCTaBJICHHOMY IIIaHY, HCIOJb30BaTh
Hapsily C OCHOBHBIMM W JIONIOJHUTENbHBIE CpEACTBA (CIpaBOYHAs JIMTEpaTypa, CIOKHBIE
pUOOPHI, KOMITBIOTED);



— IJIAHUPOBATH CBOIO MHJIMBUAYAIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO;

— paboTaTh HO CaMOCTOSITENBHO COCTaBJICHHOMY IUIaHY, CBEpSAsACh C HUM U C IIEJIbIO
JEATeIbHOCTH, UCIPABIISIsl ONIMOKHU, UCTIONB3YsI CAMOCTOATEIBHO MTOA00paHHbIE CPEICTBA (B TOM
yucie u Murepuer);

— cBOOOJIHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKA M CAMOOIICHKH, UCXOIS U3
LEJIM U UMEIOLUXCS KPUTEPUEB, pa3inyasi pe3ysibTaT U COCOObI IEHCTBUI;

— B XO/I€ IIPE/ICTaBJICHMSI IPOEKTA JaBaTh OLIEHKY €T0 pe3yJbTaTaMm;

— CaMOCTOSITETIbHO OCO3HABaTh NMPHYMHBI CBOETO YCIIEXa WIIM HEyClieXa M HaXOJUTh CHOCOOBI
BBIXOJIa U3 CUTYallUU HEycIIexa;

— yMeThb OIICHUTh CTENEHb YCIEIIHOCTH CBOEH WHAWBUAYAJIBHOW 00pa3oBaTeIbHOM
NeSITENIbHOCTH;

— J1aBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakoB s»), ONpPEIesiTh
HaIPaBJIEHUS CBOETO Pa3BUTUS («KAKUM 51 XOUY CTAaTh», «4TO MHE JUIsl 3TOTO HAJIO CIECJIAThHY).

Iloznaeamenvnvie YY/I[:

— aHaAJIM3UPOBaTh, CPAaBHUBATh, KJIacCU(UIIUPOBATH U 000011aTh (PAKTHI U SIBICHMUS;

— OCYIIECTBIIATh CPaBHEHHWE M KIACCH(PHUKAIMIO, CaMOCTOSTEIHHO BHIOMpas OCHOBAaHUS W
KPUTEPUH IS  YKAa3aHHBIX JIOTHYECKUX OMEpalii; CTPOHWTh KIACCH(PUKANUIO IyTEM
JMXOTOMUYECKOTO JIeJIeHUsI (Ha OCHOBE OTPHUIIAHHUSA);

— CTPOUTH JIOTHYECKH OOOCHOBAHHOE PACCY)KIEHHE, BKIIOYAOIIEe YCTAaHOBICHHE MPUYMHHO-
CJICJICTBEHHBIX CBSI3CH;

— CO371aBaTh MaTeMaTHIECKUE MOJICIIH;

— COCTaBJISITh TE3UCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.). [IpeoOpazoBeiBaTh
WH(pOPMAITUIO U3 OJTHOTO BHUJIA B IPYroi (TaOIUIly B TEKCT, TMarpaMmy M Ip.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBOI MH(POpMAIIHH;

— YMETb OMpEAENSATh BO3MOYKHBIE MCTOYHUKHA HEOOXOTUMBIX CBEICHHI, MPOU3BOAUTH MOUCK
nH(popMaluY, aHAIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD;

— MOHUMAas TO3MIMIO JPYroro 4ejoBeKa, pa3inyaTh B €r0 PEeYd WU CO3JaHHBIX UM TEKCTax:
MHEHHE (TOYKY 3PEHHsI), TOKa3aTeIbCTBO (apryMEHTHI), (DaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH.
JUis  3TOrO  CaMOCTOSITENIBHO — HUCHOJB30BaTh  pa3iiMuHble BHUABI 4YTeHHUS (M3ydarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIBHOE, MOMCKOBOE), MPUEMBI CITYILIAHUS;

— caMOMy CO3/aBaThb HMCTOYHHKH HH(OpPMAIMK PA3HOTO THMA M JUIS Pa3HBIX ayAUTOPHIA,
coOiroaaTh HHGOPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(YOPMALMOHHON OE€3011aCHOCTH;

— yYMETh HCIIOJIb30BATh KOMITBIOTEPHBIE U KOMMYHHUKAIIHOHHBIE TEXHOJOTUU KaK HHCTPYMEHT
JUIs JOCTHKEHHUSI CBOUX Lielieil. YMeTh BbIOMpaTh aJeKBAaTHbIE 33Jaye HHCTPYMEHTAJIbHbIE
MIPOrPaMMHO- ariapaTHbIe CPEJCTBA U CEPBUCHI.

CpenctBoM (hopMupoBanus o3HaBaTENbHBIX Y Y ] CyKUT yueOHBIH MaTepHall.

Kommynuxamuenwvie YY/I.

— CaMOCTOSITEJIbHO OPraHU30BBIBATh Y4EOHOE B3aMMOJICHCTBHE B Ipymme (ONpenesars oouue
1I€JIM, IOTOBAPUBATHCS APYT C APYTOM U T.11.);

— OTCTanBasi CBOIO TOUYKY 3pEHMsI, IPUBOANUTH apIyMEHThI, HOATBEPXK/J1asi UX (pakTaMu;

— B IUCKYCCUU YMETH BBIJBUHYTH KOHTPAPIYMEHTHI;

— YYHUTBCS KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIPU3HAaBaTh
OLIMOO0YHOCTh CBOErO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATH €r0;

— MOHMMAs MO3UIMIO APYroro, pa3jinyarh B €ro peuu: MHEHUE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO
(aprymeHThl), (GaKkThl; THIIOTE3bl, AKCHOMBI, TEOPUH;

— YMETh B3IJIIHYTh Ha CUTYALUIO C MHOW MO3ULIMU U JOTOBAPUBATHCS C JIFOJBMU MHBIX MO3ULUH.

Ilpeomemnmnuie:



1) oBnagenue 0a30BBIM MOHATHHHBIM anmapaTOM IO OCHOBHBIM pasJiellaM COAEpIKaHUs;
npeacTaBieHne 00 OCHOBHBIX M3YyYaeMbIX MOHATHUAX (UHUCIO, TeOMETpHUecKas (Gurypa, BEKTop,
KOOPJMHAThl) KaK BaXKHEHIINX MAaTEMAaTUYECKUX MOJEIISAX, NO3BOJISIOIIUX OIUCHIBATh U U3y4aTh
peaJIbHbIE MPOLIECCHI U SIBJIICHUS;

2) ymeHue paboTaTh C TEOMETPUYECKHM TEKCTOM (aHAIM3UPOBAThH, MU3BIEKAThH HEOOXOIUMYIO
nH(POPMAIIHIO), TOYHO M TPaMOTHO BBIPAXKATh CBOW MBICIM B YCTHOH M NHCHMEHHOH pedd ¢
MIPUMEHEHHEM MaTeMAaTUYECKOW TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIB30BaTh Pa3INyuHbIE SI3bIKU
MaTeMaTUK{, NPOBOJUTH KJIACCH(PHUKALWHU, JIOTUYECKHE OOOCHOBAHMS, JOKa3aTeIbCTBA
MaTeMaTHYECKUX YTBEPKJICHUM;

3) oBi1aJieHNE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBbHBIX BbIUNCICHHUI;

4) oBnaZeHUE I€OMETPUUECKUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €ro JUIsl ONMCAHUS MIPEIMETOB
OKPY)KAIOILIEr0 MHpa, pa3BUTHUE MPOCTPAHCTBEHHBIX MPEACTABICHUN U H300pa3UTEIbHBIX
YMEHHH, MpuoOpeTeHre HaBbIKOB FEOMETPUUECKUX MTOCTPOEHUH;

5) yCBOEHME CHUCTEMAaTHYECKUX 3HAHUU O IUIOCKUX (UIypax M HX CBOHCTBAx, a TaKkKe Ha
HarjiiTHOM YpPOBHE — O IMPOCTEHIINX NPOCTPAHCTBEHHBIX TeJaX, YMEHHME NPUMEHATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUISl pELIEeHNUs TEOMETPUUYECKUX U MPaKTUUYECKHX 3a7ay;

6) yMmMeHHE U3MEpATh JIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MHCIIOJIB30BATH (QOPMYIBI s
HaX0XICHUS MTEPUMETPOB, MJIouaael 1 00bEMOB FeOMETPUUECKUX PUTYP;

7) yMeHHE TPUMEHATh HW3Y4YEHHbIE TIOHATHSA, pPe3yJabTaTbl, METOJbl JJs pelIeHus 3a1ad
MPaKTUYECKOIO XapakTepa M 3aJad M3 CMEXKHBIX JUCHMIUIMH C UCHOJIb30BAaHUEM MpU
HE00X0IMMOCTH

CIPaBOYHBIX MATEPHAIIOB, KAIBbKYJISATOPA, KOMIIbIOTEPA.

Harasignasi reomerpus

BeinmyckHuK HayduTes:

1) pacmo3HaBaThb Ha 4YepTekaX, PUCYHKAX, MOJEISIX M B OKPYXKAlOIIeM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBHI;

2) pacrio3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJIBHOTO Mapaieienunena, IpaBuIbHON MUPAMHU/IBL,
LUJIMHIpPA U KOHYCA;

3) ompenensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JMHEHHbBIE pa3Mepbl caMoil GUTypsl
1 Ha00opoT;

4) BEIYUCIATH 00BEM NMPSAMOYTOIBHOTO Mapaliesienune/a.

BBINyCKHHUK OJIyYUT BO3MOKHOCTbB:

5) BBIYMCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTYp, COCTABICHHBIX U3
MPSAMOYTOJIbHBIX NApAJIJICIICIUIIEI0B;

6) yriyOUTh U pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpaXx;

7) IPUMEHSTDH MOHATHE PA3BEPTKU JJIS1 BBIMIOTHEHUS TPAKTHUECKUX PACUETOB.

I'eomerpuueckne Gpurypsl

BrinyckHUK HayduTcs:

1) mosB30BaThCS SA3BIKOM TEOMETPHU JJIsl OTMCAHUS MPEIMETOB OKPYKAIOIIEr0 MHpa M HX
B3aMMHOI'O PaCIOJIOKEHUS;

2) pacmo3HaBaTh W HM300pakaTh HAa 4YEPTEXKax M PHUCYHKAX TeoMeTpudeckhue (UTYpbl U UX
KOH(UTypaluu;

3) HaxoaUTh 3HAYEHHUS JUIMH JTMHEWHBIX AJIEMEHTOB (UTYP U UX OTHOIICHUS, TPATyCHYIO MEpPY
yraoB oT 0 go 180°, mpumeHsisi onpeaeneHus, CBONCTBA U MPU3HAKU (QUTYP M UX DJIEMEHTOB,
oTHOIIEHHs (Guryp (paBeHCTBO, 1101001€, CHMMETPHH, IOBOPOT, NapaJljiebHbIA EepeHoC);

4) omepupoBaTh C HadaJdbHBIMU TOHATUSIMU TPUTOHOMETPUU M BBINOJHATH AJIEMEHTAPHBIC
omepanuy HaJl QyHKIHUSIMH YTIIOB;

5) pemaTh 3a/1a4¥ Ha JI0KA3aTEIbCTBO, OMUPASICh HA U3YYCHHBIE CBOWCTBA (UTYpP M OTHOILIECHUI
MEX]ly HUMH U IPUMEHSISI N3YYE€HHbIE METO/Ibl JOKA3aTENbCTB;

6) peliaTh HECJIOXKHBIE 337]a4ll HA MMOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aJTOPUTMbI TOCTPOEHHS C
MOMOIIIBIO IUPKYJISL U TMHEUKH;



7) peuaTs NpOCTEUIINE MIIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.

Buinycknux noayuum 603mModicHoCmb:

8) oerademv memooamu pewieHust 3a0a4 HA BLIYUCAEHUS U OOKA3AMENTbCMBA: MEMOOOM OMm
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa 8apuUaHmos u MemoooM 2eoMempuUiecKux
Mecm mouex;

9) npuobpecmu onvim npumenenus AreOPAUYECKO2O U MPUSOHOMEMPULECKO20 ANnapama u
uoeti 08UMNCEHUS NPU PeUleHUU 2e0MemPU1ecKux 3a0au,

10) osnaoemv mpaouyuonnoil cxemou pewieHus: 3a0a4 Ha NOCMPOCHUE ¢ NOMOUbIO YUPKVIS U
JIUHEKU: aHanu3, NOCmpoenue, 00Ka3ameabCmeo U UCCied08anue;

11) nayuumscs pewamsv 3a0auu Ha NOCMPOEHUE MEMOOOM 2EOMEMPULECKO20 MECMA MOo4eK U
Memooom nooooUsL,

12) npuobpecmu onvim ucciedosanusi CEOUCME NIAHUMEMPUHECKUX @ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim vinonnenusi npoekmos no memam: «I eomempuueckue npeodopazoeanus
Ha naockocmuy, «Ilocmpoenue ompeskos no ghopmyner.

N3mepeHne reoMeTpUYeCKHUX BeJTHYHH

BBITTyCKHHUK HAYIUTCS:

1) ucrmonp30BaTh CBOWCTBA W3MEPEHHs JJIMH, W YIJIOB NPH pPENICHUM 3a7ad Ha HaXO0XKJICHUE
JUTMHBI OTPE3Ka, JUTHHBI OKPY)KHOCTH, JITTHHBI IYTH OKPYKHOCTH, TPAJTyCHONH MEpPHI YIIIa;

2) BBIYHCIATH JJTMHBI JTHHCHHBIX JJIEMEHTOB (DUTYp W WX YIJIBI, UCHOJB3YS (POPMYIIBI JUTHHBI
OKPY)KHOCTH ¥ JUTHHBI IYTH OKPYKHOCTH, (POPMYJIBI ILIOMaAeH Guryp;

3) BBIYHCIATH TUIOMIATH TPEYroJIbHUKOB, MPSIMOYTOJILHUKOB, IMapaliieIorpaMMOB, TpareInid,
KpPYroB U CEKTOPOB;

4) BBIYMCIATH AJTUHY OKPYKHOCTH, JUTHHY TYTH OKPYKHOCTH;

5) pemiaTth 3aa4n Ha JOKA3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT [UIMHBI OKPY>KHOCTHU U JJTUHBI
YT OKPY>KHOCTH, (hopMyIT TuIoaae Guryp;

6) pemarb NpaKTHUYECKUE 3a/ayd, CBA3AHHbIE C HAXO0XICHUEM TE€OMETPUYECKUX BEJIUNYUH
(ucnoJib3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHYECKHE CPEJICTBA).

Buinycknux nonyuum 6o3modrcHocms.

7) evluuciame naowaou Gueyp, COCMAsIeHHbIX U3 08YX Ulu 0olee NPIMOY20IbHUKOS,
napannenocpammos, mpeyeonbHUKos8,Kpyea u cexmopa,

8) ewiuuciamMbL NAOWAOU MHO20Y2ONbHUKOS, UCHOIb3YS OMHOWEHUS PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCU

9) npuobpecmu onvim npumenenus arebPAUYECKO20 U MPUSOHOMEMPULECKO20 ANnapama u
uoetl 08UNCEHUSL NPU PeuleHUU 3a0ay Ha 8bIYUCTIeHIUe NI0UWAOel MHO20)20lbHUKOS.
Koopaunatsi

BbInyCKHUK Hay4YUTCS:

1) BBIYUCIATH JUTMHY OTpPE3Ka M0 KOOPJMHATAM €r0 KOHIIOB; BHIYUCIATH KOOPIUHATHI CePEINHBI
OTpe3Ka;

2) UCIOJIB30BATh KOOPAUHATHBIN METO/ JUISl U3YYEeHHSI CBOMCTB MPAMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603modHcHocms.

3) osrnademv KOOPOUHAMHBIM MEMOOOM PEUEeHUs. 3a0a HA 8bIYUCTEHUE U OOKA3AMENbCMBO;

4) npuobpecmu onvim UCNONBL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM Olisl AHAIUA HACHIHBIX
cyuaes 83auUMHO20 PACNONIONCEHUS OKPYHCHOCHEN U NPAMbIX,

5) npuobpecmu onvim evinoanenuss npoekmos nHa memy «lIlpumenenue KOOPOUHAMHO20 MeMOOa
npu peuleHuu 3a0a4 Ha

8bIUUCTEHUE U O0KA3AMENLCIBO .

BexTopbl

BhITyCKHHUK HAy4IUTCS:

1) omepupoBaTh ¢ BEKTOpaMHU: HAXOJUTh CYMMY M pPa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX
TeOMETPHYECKU, HAXOAUTh BEKTOP, PaBHBINM MPOU3BEICHHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;



2) HAXOJUTh JJIS BEKTOPOB, 33JJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpPa, KOOPIHUHATHI CYMMBI U
pasHoCTH IBYX M 0OoJiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHUS BEKTOpA HA YHCIO, MPUMEHSS
IIpU HEOOXOIMMOCTH COYETATENbHBIM, IEPEMECTHTENILHBIN U PaCIpeACTUTEIbHbIN 3aKOHBI;
3) BBIUMCIATH CKAJSIPHOE TPOM3BEICHHE BEKTOPOB, HAXOAUTh Yroll €XKJIy BEKTOPaMH,
yCTaHABIUBAThH NEPIICHIUKYISIPHOCTD MPSIMBIX.
Buinycknux nonyuum 603modxcnocms.:
4) osrademv 6eKMOPHLIM MeMOOOM OJisl PEULEHUs. 3A0aY HA 8bIYUCTEHUE U OOKA3AMENbCIMEO,
5) npuobpecmu onvim @vinonnenus npoexkmos Ha memy «llpumenenue sekmopHo2o memooa npu
peueHuU 3a0ay Ha 8blYUCIeHUe U OOKA3AMENbCEO .

CoaepikaHue Kypca reoMeTpuu

8 kiace
Ne | Paznen KoJu1-Bo yacos B T.4. KOHTp.
padoTt
1. | YeTblpexyroJbHUKH 14 1
2. | Ilnomamm duryp 14 1
3. | llogoOHBIE TPEYrOJILHUKI 19 2
4. | OKpyXHOCTb 17 1
Hrtorosoe moBTopeHmne 4 1
UTOI'O 68 6
Pasnen 1. Yerbipéxyroabuuku (144)
MHoroyronpHukd.  Bbimyknele  MHoroyrospHuku.  CymMma  yIJIOB  BBIIYKJIOTO

MHOroyrojbHuka. [lapamnenorpamm, ero cBoiicTa u npusHaku. [IpssMOyroiabHUK, KBaapar,
poMO, UX CBOMCTBa W MpU3HAKH. Tpamenus, cpeiHss JUHUS Tpaleluuu; paBHOOeIpeHHas
Tpaneuus. OceBasi U LIEHTPaIbHAS CHMMETPHUU.
Teopema Parneca.
[TocTpoeHust ¢ moMoOuUIpI0 IUPKYIsS U JuHeiKku. OCHOBHBIE 3a/layd Ha MOCTPOCHUE:
JiefieHue OTpe3Ka Ha N paBHBIX YacTei.
I'eomeTrpusi B ucropuyeckoM pasputumn. darec.

Paszpnen 2. Ilinomaau ¢uryp (14 4)

[MonsiTne o momaayu mwiockux Guryp. PaBHOCOCTaBIIEHHBIE U PABHOBEIIMKUE (DUTYPHI.

[Tnomane npsmoyronpHuUKa. [lnomanp mapamienorpaMMa, TPEYroJIbHUKA M Tpareluu
(ocHOBHBIE (hopMysIbl). DOPMYITBI, BRIpAXKAIOIIKE TUIOIIA b TPEYTOJIbHUKA: Yepe3 JABE CTOPOHBI U
yroJl MEXJIy HUMH, uepe3 nepumemp u paouyc 6NUCAHHOU OKpysicHocmu, gopmyra Iepona.
Inowaos yemvlpexy2onvHuKa.

Teopema [Iudaropa

I'eomeTpusi B ucropuyeckom pazsutuu. [lugarop u ero mkosna.

Paznen 3. [lono6ubie Tpeyroabuuku (194)
Teopema @aneca. IlomoOue TpeyroabHUKOB; Ko3(hdunuent noaodus. Ilpuznaku nomoOus
TpeyrosibHUKOB. COOTHOLIEHHS MEX/Ty TUIOIASIMUA OJJOOHBIX (QUTYp.

Pazgen 4. OxpyxHoCcTb (1749)

Lentp, paauyc, nuametp. yra, xopaa. LleHTpanbHbIi, BONCAHHBIN YTOJ; BETMYWHA BIIUCAHHOTO
yria. B3aumHoe pacroniokeHue IpsMOi M OKPYXKHOCTH, 08yx okpyoicHocmell. KacarenbHas u
CeKylass K OKPYXHOCTH;, pPAaBEHCTBO KacaTelIbHBIX, MPOBEACHHBIX U3 OJTHOW TOYKH.
Mempuueckue coomHouweHUss 8 OKPYHCHOCIU: CEOUCMBA CEKVWUX, Kacamenvhvlx, xopo. Jlnuna
OKPYKHOCTH, YUCJIO T; JUIMHA AYTH OKPYKHOCTH

3ameuaTeNbHbIE TOYKH TPEYTOJbHHUKA: TOYKH TEPEeCeYCHUs] CEPEIUHHBIX MEPIECHIUKYISPOB,
ouccekTpuc, menuad. OxpyscHocms Diliepa.




OKpyXHOCTb, BIIUCAHHAS B TPEYI'OJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO TPEYTOJIbHUKA.
I'eomeTpust B ucropuyeckom passuruu. VMcropus uucina m.

IloBTOpeHue 4 4

9 kaace
Ne | Pazmen KoJ1-Bo yacos B T.4. KOHTp.
pabort
1. | Bekropsl 10 1
2. | Meron KkoopauHAT 11 1
3. | CooTHOIIEHUS MEX/Ty CTOPOHAMH H yTrIIaMU 13 1
TpeyroybHuKa. CKaJIIpHOE MMPOU3BEICHHE BEKTOPOB
4. | JlnvHa OKpY>KHOCTH M IJIOLIAb Kpyra 12 1
5. | JABwxenus 9 1
6. | HauanpHbIe CBeICHHS U3 CTEPEOMETPUN 2
7. | O6 akcuoMax MJIaHUMETPUHU 2
8. | IloBTOpenwue. Pemenwne 3amay. 9 1
NTOT'O 68 6

BekTopbl 1 MeTox koopauHart 21 4.

[Tonarne BekTOopa. PaBeHCTBO BEKTOpPOB. CJI0XKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3znmokeHue BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BeKTOpam. KoopauHaTel
BekTtopa. Ilpocrtedimive 3agaun B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTH M  MPSIMOIl.
[IpuMeHeHne BEKTOPOB U KOOPAWHAT MPU PELICHUH 3a/1a4.

OcHOBHas 1Lelb — HAY4YUTh YYAIIUXCA BBINOJHATH JCHCTBUS HAJX BEKTOPAMH Kak
HaIpPaBJICHHBIMH OTPE3KaMH, YTO Ba)KHO JUIsl IPUMEHEHUSI BEKTOPOB B (PU3HKE; MTO3HAKOMUTD C
HCIIOJIb30BAHUEM BEKTOPOB U METOJIa KOOPAMHAT MPU PELIEHUN I'€OMETPUUECKHUX 3a1a4. Bekrop
OIpENIENAETC KaK HaIpaBJICHHBIA OTPE30K U JIEHUCTBUS HAJ BEKTOpPAMU BBOJATCS TaK, KakK 3TO
MPUHATO B (PU3HKeE, T. €. KaK JICHCTBUS C HAIIPABICHHBIMU OTPE3KaMH.

OcHOBHOE BHUMaHHUE JIOJKHO OBITh YAEJIEHO BBIPAOOTKE YMEHHIl BBIMOJHATH ONEpaliu
HaJ BEKTOpaMH (CKJIaapIBaTh BEKTOPHI 10 MpaBWJIaM TPEYrojbHUKA M MapauieJorpaMmma,
CTPOUTHb BEKTOP, pPABHBIM pPA3HOCTH JBYX JaHHBIX BEKTOPOB, a TaKX€ BEKTOpP, PpaBHbIN
MIPOU3BEACHUIO TAHHOTO BEKTOpa Ha JaHHOE YUCJIO).

Ha npumepax mnoka3piBaeTcs, Kak BEKTOPbl MOIYT MPUMEHATBCA K PELICHUIO
reoMerpuueckux 3amad. Jlemonctpupyerca 3(deKTUBHOCTh NpUMEHEHUs GopMyn Uit
KOOPAMHAT CEPEAUHBI OTPE3KA, PACCTOSAHMS MEXIY JBYMS TOUKAMHU, YPAaBHEHUU OKPYKHOCTU U
NpsIMOM B KOHKPETHBIX T'€OMETPUYECKUX 3a/adaX, TEM CaMbIM JaeTcs MpeicTaBieHue o0
M3YYEHUU F€OMETPUUECKUX (PUTYp C TOMOIIBI0 METOJIOB anreOphl.

CooTHOIEHUsI MeKAY CTOPOHAMH M YIJIaMH TpeyroiabHuka. CkaJjasipHoe
Npou3BeIeHue BeKTOpoB 13 u.

CuHyc, KOCHMHYC M TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemnienue
TPEYroJbHUKOB. CKalsIpHOE IMPOU3BEACHHUE BEKTOPOB M €r0 NPUMEHEHHE B I€OMETPUYECKUX
3a/a4ax.

OcHoBHast 11eN1b — PAa3BUTh YMEHUE YYAIUXCSA PUMEHATh TPUTOHOMETPUYECKUN armapar
IIPY PELICHUN T€OMETPUUECKUX 3a/1ad.

Cunyc u kocunyc moboro yrma ot 0° mo 180° BBOIATCS C MOMOIIBIO EAMHUYHOM
IIOJIyOKPY’KHOCTH, JI0OKa3bIBAIOTCS TEOPEMBbl CHHYCOB M KOCHHYCOB M BBIBOJMUTCS €IlI€ OJHA
(dopmyrna MIoIaaM TPeyroybHUKa (MIOJIOBUHA IPOU3BEIECHUS IBYX CTOPOH Ha CHHYC YIJIa MEX]Y
HUMH). DTOT anmnapaTt NPUMEHSETCs K PelIeHUI0 TPEYT OJIbHUKOB.




CkansipHoe TpoM3BeIEeHHE BEKTOPOB BBOIUTCS Kak B (u3uKe (MPOU3BEACHUE UINH
BEKTOPOB Ha KOCHHYC YyIjla MeXAy HHUMH). PaccMmarpuBaroTcs CBONCTBAa CKaJISIPHOIO
MMPOU3BCACHUA U €TI0 IPUMCHCHHUC IIPU PCIICHHUU I'COMCTPHUYCCKUX 3a/1aY.

OcHOBHOE BHHUMAaHHUE CIEAYyeT YIEIUTb BbIPAa0OTKE IPOYHBIX HAaBBIKOB B
IIPUMEHEHUH TPUTOHOMETPUUYECKOTO anrapaTa Ipu pelieHd TeOMEeTPUUECKHX 3ajau.

JIIMHA OKPYKHOCTH U IUIOIAAbL Kpyra 12 4.

[IpaBunbHbBIE  MHOTrOyroJIbHUKM. OKpYXHOCTH, OIKMCAaHHAs OKOJO  IPaBHJIBHOTO
MHOI'OYrojJIbHMKa W BIHCAHHAs1 B HETO. HOCTpOGHI/Ie IMpaBUJIbHBIX MHOTI'OYT'OJIbHUKOB. I[JII/IHa
okpyxHocTu. [Inomans kpyra.

OcHoBHas oCJib — paCliupUTh 3HAHWC YYallUXCsd O MHOTOYI'OJIbHUKAX; pacCMOTPCTH
MOHATHUS JJIMHBI OKPY)KHOCTH M TUIOINAAM Kpyra u (GopMyssl st UX BbIUMCIEHUS B Hauame
TEMbI JJaeTCs OIpe/eieHHe MPaBUILHOTO MHOTOYTOJIbHUKA U PacCMaTpUBAIOTCA TEOPEMbI 00
OKPY)KHOCTSIX, OIMCAHHON OKOJO NpPaBUJILHOTO MHOTOYroJIbHWKa W BIHMcaHHOM B Hero. C
MOMOIIBI0  OMUCAaHHOW OKPY)KHOCTH pEIIAloTCs 33Jayd O TIOCTPOEHUH MPABHIBHOTO
IMECCTUYTOJIbHHUKA U IPABUIIBHOTO 12-erHI>HI/IKa, €CJIN JaH Hp&BHJ’ILHBIfI I-yroJIbHHUK.

@opmyJibl, BRIpAXKAIOIIME CTOPOHY MPABUILHOTO MHOTOYTIOJIbHUKA U PAJNYC BIIMCAHHOW B
HEro OKPYKHOCTH 4Yepe3 paJuyc OMMCAHHOW OKPY>KHOCTH, UCIIOJIb3YIOTCS NPU BBIBOJE (OPMYIT
JJIMHBI OKPY)XXHOCTU U IUUIOHIAAXW Kpyra. BBIBO)I OIMUPACTCA HA MHTYUTUBHOC IPCACTABICHHUEC O
npeacic: Mnmpu HCOTPaHWMYCHHOM YBCIWMUCHUH 4YHUCIIa CTOPOH IPaBHUIIBHOIO MHOI'OYI'OJIbHHKA,
BIIMCAHHOTO B OKPYKHOCTb, €70 TIEPUMETP CTPEMUTCS K JUTMHE 3TOM OKPYXKHOCTH, a IUIOIIAb —
K IUTOIIAIH Kpyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JIBu:xenus (9 4.)

OtoOpakenne miockoctd Ha ceOs. [lonstue nBuwxkenus. OceBas U IEHTpaibHas
cummetpuu. [Tapannensueiii nepenoc. [loBopoT. Hanoxxenust u 1BMKEHUA.

OcHoBHas 11e7b — TMO3HAKOMMTD YYaIIUXCS C TIOHATHUEM JABM)KEHUS U €r0 CBOWCTBAMU, C
OCHOBHBIMH BHJIaMU JBM>KEHUH, C B3aUMOOTHOUICHUSIMH HAJIOKEHUIN U TBUKEHHIH.

JIBm>keHHe  IJIOCKOCTM  BBOAMTCS  Kak  OTOOpakeHHe  IUIOCKOCTH Ha  ceOd,
COXpaHAIOIIEe PAacCTOsIHME MEeXay Toukamu. IIpu paccMoTpeHuU BHIIOB JBHYKEHUII OCHOBHOE
BHUMAaHHE YJENSeTCs MOCTPOCHHIO O0pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJIHHUKOB IMpHU
OCEeBOM M IIEHTpPAJIbHONW CHMMETpPHSIX, MapajlelbHOM IepeHoce, nmoBopore. Ha sddexrTHbIx
npuMepax IOKa3bIBaeTCd IMPUMEHEHHE [IBWKEHHH MpU pEIIeHUH TIeOMETPHUYECKUX 3ajad.
[TonsiTHEe HaJOXKEHUS OTHOCUTCA B JAHHOM Kypce K YHMCIY OCHOBHBIX MOHSTHH. JloKa3bIBaeTcs,
YTO MOHSTHS HAJIOKEHUS U JBIKEHUS SBIISIOTCS SKBUBAJICHTHBIMU: JTH000€ HAJIO)KEHUE SBIISETCS
JBUKEHHEM IIJIOCKOCTH M o0patHOo. M3ydeHue noka3aTeslbCcTBa HE SIBISETCS 00s3aTENbHBIM,
OJIHAKO CJIeyeT pPaCCMOTPETh CBSA3b MOHATUI HAJIOKEHUS U IBHYKEHUSI.

00 akcnomax NJIAHUMETPHUH 2 Y.

006 akcuoMax muaHuMeTpuu. HekoTopbie CBeICHUS O pa3BUTUU T€OMETPUU

OcHoBHas 11€51b — JaTh OoJiee TIIyOOKOe MPeCTaBICHNE O CUCTEMEe aKCUOM TUTaHUMETPUH
Y aKCHOMAaTHYECKOM METOIe
IMoBTOpeHue 9 u.

Meton koopaunar. TpeyronsHuku. YeTsipexyronbHUKU. OKPYKHOCTb.

OcHoBHasl 1eJIb — HCIIOJIB30BaTh MAaTEMATUYECKUE 3HAHUS Ul PELICHHS Pa3IM4HbIX
MaTeMaTHYeCKUX 3a/1a4.

TemaTuyeckoe NJIAaHMPOBAHUE

8 kaace
Ne Conepxxanne matepuana | KonuyectBo | XapakrepucTuka
naparpada 4acoB OCHOBHBIX BHUJIOB JESTEIBHOCTH YUCHHUKA

(Ha ypoBHE y4eOHbIX JIeHCTBU)

I'nasa V. 14 OOBSACHATH, 4YTO TaKO€  JIOMaHas,




YeTbIpEéXyroJIbHUKH

[EEN

MHOroyrojabHUKH

[Tapannenorpamm u
Tpanenus.

[IpssmoyronbHUK, poMO,
KBaJ[parT.

Pemenne 3amau.

KonTtponsHas padora Ne
1

MHOTOYT'OJIbHUK, ero
CMEXHBIC CTOPOHBI,
n300paxarb U pacrno3HaBaTh
MHOTOYT'OJIbHUKH Ha yepTexax;
MIOKa3bIBATh JIEMEHTHl MHOTOYT OJIbHUKA,
€ro BHYTPEHHIOIO W BHEIIHIOK 001acTH;
dbopmyIupoBaTh OIpeeIcHue
BBITTYKJIOTO MHOTOYTOJIbHHKA;
n300pakaTh M PACHO3HABATH BBITYKIIBIE
u HEBBITYKJIbIC MHOTOYTOJIbHUKH;
dbopmynupoBath u JIOKa3bIBATh
YTBEPXKJICHHUS O CyMME YTJIOB BBIITYKJIOTO
MHOTOYT'OJIbHUKA ¥ CYMM€ €r0 BHEUTHHX
yIJI0B; OOBSCHATH, Kakue CTOPOHBI
(BepIIMHBI) YEeTBIPEXYrOJIbHUKA
Ha3bIBAIOTCS MIPOTUBOTIOJIOKHBIMH;
dbopmyIpoBaTh ompeneaeHus
napaieniorpaMma, Tpareluy,
paBHOOEIPEHHON M MPSAMOYTrOJBHOU
Tpameuuii, NpSIMOYroJibHUKa, pomoOa,
KBajJpaTa; M300pakaTh M PACMO3HABAThH
9TH YETHIPEXYTOIBHUKHN; (POPMYITUPOBATH
U JIOKa3bIBaTh yTBEPXKJICHUS 00 WuX
CBOMCTBaxX W MPU3HAKaX; peuiaTh 3agadu
Ha BBIUKCJIEHUE, JOKa3aTelbCTBO U
MOCTPOEHUE, CBSI3aHHbIE C ITUMH BUAaMU
YEeThIPEXYTOJILHUKOB; OOBSCHATh, KaKHe
JIBE€ TOUKU HA3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEIILHO TIPSAMOH (TOYKH), B KAKOM
ciydae durypa Ha3bIBAETCS
CUMMETPUYHOM OTHOCHUTENIBHO MPSMOi
(Toukn) W 4YTO Takoe OcChb (ILIEHTP)
CUMMETPUH ¢burypsr; MIPUBOIUTH
npuMepsl Guryp, oOJIagaroNIuX OCEBOM
(IeHTpallbHOM) CHUMMETPHEH, a TaKxKe
MpUMEpPbl  OCEBOM U LIEHTPAJIbHOU
CUMMETpUIi B  OKpyXKaromiel  Hac
00CTaHOBKE.

BEPILLIUHBI,
JMaroHaly,

T'nasa VI. [Lnomansp

14

[ Inomane
MHOT'OYTOJIbHHKA.

IImomanu
rapajuienorpaMmma,
TPEyroJIbHUKa U
Tparenuu.

Teopema I1udaropa.

Pemenue 3amau

N

KonTtponsHas pabora Ne
2

OOBSACHSTS, KakK
U3MEepeHHne

MHOT'OYT OJIbHUKOB,
MHOTOYTOJIbHUKH Ha3BIBAIOTCS
PaBHOBEIIMKUMU n KaKue
PaBHOCOCTABJICHHBIMU; (HOPMYITUPOBATH
OCHOBHBIC  CBOlCcTBAa  IUIOIIAAEeH |
BBIBOJIUTh C HMX TOMOIIBIO (POPMYIBI
1 (DIENEY MPsIMOYTOJIbHHKA,
napajuieaorpamma, TPEYroJIbHHKA,
Tpaneuuu; dbopMynupoBaTh H
JOKa3bIBaTh TeopeMy 00 OTHOIICHHH
IJIOIIAJEN TPEYTrOJIbHUKOB, UMEIOIINX 110
paBHOMY yriay; (QOpMymupoBatb H

MIPOU3BOIUTCS
IoIaaeu
KakKue




JoKa3piBaTh  Teopemy Iludaropa wu
oOpatHyt0 ei; BBIBOAUTH (QOPMYITY
I'epona mns mOIAAM TPEYTrOJIbHUKA,
pemiaTb 3aJaud  Ha BBIUMCIEHUE U

JI0Ka3aTeJIbCTBO, CBSI3aHHbIE c
dbopmynamMu TUIOMIANEH W TEOpPEMOM
ITucgaropa.
I'nasa VII. Ilogooubie | 19 OOBSCHATH TIOHSITHE
TPEyroJbHUKH MPOTIOPIIMOHATIBHOCTH OTPE3KOB;
Onpenenenre Mog00OHBIX | 2 dbopmyIupoBaTh omnpeneaeHus
TPEYroJIbHUKOB. MOJA00HBIX TPEYroJIbHUKOB "
Ipu3naku noxoous 5 koa(durmenta o100ust;
TPeyroJibHUKOB. (1)0pMyJ‘II/Ip0BaTI> " OI0Ka3bIBATb TCOPEMBEI:
Kontponsnas pabora Ne | 1 00 OTHOWIEHWM IUIOIIAJEH MOJOOHBIX
3 TPEYroJIbHUKOB, O TpPU3HAKAX TOJ00US
[Ipumenenne nogobus k | 7 TPEYTrOJIbHUKOB, O CpEIHEH JMHHUH
JI0Ka3aTeabCTBY TEOPEM TPEYroJbHUKA, O ICPECCUCHUHU MCEIAHAH
W PEIICHUIO 3a1a9 TPEYroJbHUKA, O MNPOINOPHHOHAIBHBIX
CooTHOIIEHUS MEX Y 3 OTpE3Kax B [IPAMOYT'0JIBHOM
CTOpPOHAMHU TPEYroJbHUKE;, OOBSCHATH, UYTO TaKOe
U yriamu MeTon momobust B 3ajadax  Ha
TIPSIMOYTOJIBHOTO MOCTPOCHHE, W TPUBOJUTH TPHUMEPHI
TPEeyroIbHHKA. MPUMEHEHHUSI 3TOTO METO0J]a; OOBSICHSTH,
KonTpoisHas paGora Ne | 1 KaK MOJKHO MCIOJIb30BaTh CBOMCTBa
4 M0I00HBIX TPEYrOJIbHUKOB B
U3MEPUTENIbHBIX pab0Tax Ha MECTHOCTH;
OOBSACHATH, KaKk BBECTH  IOHSTHE
mojo0ust IS  TPOU3BOJIBHBIX  (PHUTYD;
dbopMynupoBaTh onpeneneHus u
WUIIOCTPUPOBATh  IOHATUSA  CHHYCA,
KOCHHYCa M TaHI€HCa OCTpPOro yrjia
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA;
BBIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO U
3HAUYEHUsI CHUHYCa, KOCUHYCa U TaHI'€Hca
st yrioB 30°, 45°, 60°; pemaTs 3aaauu,
CBS3aHHBIE C MOJI0OMEM TPEYroJIbHUKOB,
JUISt BBIYUCIICHUS 3HAYECHUN
TPUTOHOMETPUUECKUX byHKIMI
UCII0JIb30BATh KOMITbIOTEPHbIE
MIPOrpaMMBl.
I'nasa IV. 17 HccenenoBath B3aMMHOE PACIOJIOKECHHUE
OKpy:KHOCTH PSIMON U OKPYKHOCTH; (OpMYyIHUPOBATH
KacareabHnas k 3 OIIpeaesIeHue KacaTeJlbHOU K
OKPY>KHOCTH. OKPYKHOCTH; (dhopMynupoBaTh u
LentpanbHbie U 4 JIOKa3blBaTh ~ TEOPEMBI: O  CBOMCTBE
BIMCAHHBIE YTJIbI. KacaTelbHOW, O NMPU3HAKE KacaTeIbHOM,
UYetbipe 3ameuaTeNbHble | 3 00 oTpe3Kax KacaTeIbHBIX, TPOBEAEHHBIX
TOYKH TPEYrOJILHHUKA. U3 OMHOW TOYKH; (POPMYyIUPOBATH
Brucannas u onucanuas | 4 IOHATHA OEHTPAJIBHOT'O yria Hu
OKPYKHOCTH. rpajlyCHOMl Mepbl JIyTU OKPYXHOCTH;
Pemenue 3am1au 2 dbopMynupOBaTh U JOKA3bIBATH TEOPEMBI:




KontponsHas padora Ne
5

O BIHMCAaHHOM YyIj€, O IPOU3BEACHUU
OTPE3KOB  IEPECEKAIOIIUXCS  XOPI;
(GopMynUpOBaTH U TOKA3bIBATH TEOPEMBI,
CBA3aHHbIE C 3aMEYaTeIbHBIMU TOUYKAMU
TPEyroJibHUKa: O OHCCEeKTpHCce yria H,
KaKk  CJEICTBHE, O  IEPEeCceYeHUU
OuccekTpuc TPEYTrOJIbHUKA; 0
CEpEIMHHOM IEPIEHIUKYIISIPE K OTPE3KY
M, Kak CIEICTBUE, O IIepPEeCceYeHUU
CepEeIUHHBIX HEPIEHIUKYIIIPOB K
CTOpOHaM TPEYroJIbHUKA; O TIEPEeCeUeHUN
BBICOT TpPEYroJibHHKA; (OpPMYIUPOBATH
ONpENEIEHU OKPYKHOCTEW, BIUCAHHOU
B MHOTOYI'OJIbHUK ¥ OINHUCAaHHOW OKOJIO
MHOTOYTOJIbHUKA;  (QOpMYyIHpOBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIUCAaHHOM B TPEYrojbHUK; 00
OKPYXHOCTH, ONIMCAaHHOM OKOJIO
TPEYroJbHUKA; O CBOWCTBE CTOPOH
ONHMCAHHOTO  YETBIPEXYTOJIbHUKA; O
CBOICTBE YIJIOB BIICAHHOTO
YeThIPEXYrOJIbHUKA; pellaTh 3aJadyd Ha
BBIYHCIICHUE, JI0Ka3aTeNbCTBO u
IIOCTPOEHHE, CBSI3aHHBIE C OKPYXKHOCTBIO,
BIIMCaHHBIMU u ONMCAaHHBIMU
TPEYroJIbHUKaMu u
YeThIPEXYTOJIbHUKAMU; HCCIIEI0BaTh
CBOMCTBa KOH(HUTypaluii, CBSI3aHHBIX C
OKPY>KHOCTBIO, c HIOMOIIBIO
KOMIBIOTEPHBIX IPOTPaAMM.

IToBTOpenue. Pemenne
3ajau

KonTtponsHas padora Ne
6 (uToroBas)

PemraTe 3aJa4u Ha BBIYHCJICHUC,
J0Ka3aTCjIbCTBO U IIOCTPOCHUE.

9 kJjacc

Ne
naparpada

Copepxanue marepuana

Komnuectso
4acoB

XapakTepucTika
OCHOBHBIX BHJIOB JICATEIBHOCTH YICHUKA
(Ha ypoBHE y4eOHBIX JACHCTBHI)

I'naBa IX. BekTopsbl

10

ITonsaTue BCKTOpa

2

CrnosxeHue ¥ BBIYUTAHHE
BEKTOPOB

YMHOX€EHHE BEKTOpa Ha
yucno. [Ipumenenue
BEKTOPOB K PELICHUIO
3ajady.

Pemenue 3amau.

KonTtponsHas pabora Ne
1

DopMynHpoBaThH OIpeIeIICHUS n
WJUTIOCTPUPOBATh TOHSTUSA BEKTOpPA, €ro
JUIMHBI,  KOJUIMHEApHBIX U  PAaBHBIX
BEKTOPOB;  MOTHUBHUPOBATb  BBEICHUE
MOHATHUM W JEeHUCTBUM, CBS3aHHBIX C
BEKTOpaMHU, COOTBETCTBYIOLUMU
IIPUMEPAMH, OTHOCSIITUMUCS K
GU3NYECKUM BEKTOPHBIM BEIHYMHAM;
MPUMEHATh BEKTOPbl WM JCUCTBHUS HaJ
HUMHU IIpU PELICHUH TE€OMETPUUYECKHUX
3a7a4

T'maBa X. Meroa

11

OOBACHATH U HWJUTIOCTPUPOBATL TMOHATHSA




KOOP/JANHAT NPSIMOYTOJIBHOM  CUCTEMBI  KOOPJIMHAT,
1 Koopaunatsl BekTopa 3 KOOPJAMHAT TOYKU U KOOPJUHAT BEKTOPA;
2 [Ipocreitmme 3agauu B 2 BBIBOJIUTH U UCIOJIb30BaTh MPU PEIICHUU
KOOpJAMHATAX 3ama4  (GOPMYNIBI KOOPAMWHAT CEPEIUHBI
3 YPaBHeHI/Ifl OKPY>KHOCTHU 3 OTpPE3Ka, JIWHBI BCKTOpA, PACCTOAHHA
Y TIPSIMOM MEXIy JBYMS TOYKaMH, YypaBHEHHS
2 OKPY>KHOCTH U MPSIMOM
KonTtponsHas padora Ne 1
2
I'nasa XI. 13 @opMyIMpOBaTh U WJUIKOCTPUPOBATH
CooTHOIIEHUS MEKITY OTpe/ieNieHus CUHYcCa,
CTOPOHAMH M yIJIaMH KOCHHYCa, TAHT€HCA U KOTAHI€HCAa YIJIOB
TPeyroJbHUKA. ot 0 10 180°; BBI-
CraasipHoe BOJIUTh OCHOBHOE TPUTOHOMETPHUYECKOE
npou3BeeHue TOXAECTBO U (pop-
BEKTOPOB MYJIBl TIpUBENEHUS; (DOopMyaupoBaTh U
1 Cunyc, KOCHHYC, 3 JI0OKa3blBaTh ~ TE€OPEMBI ~ CHHYCOB U
TaHTEHC, KOTAaHTEeHC yTJia KOCHHYCOB, IPUMEHSTh UX MPHU PEIICHUU
2 COOTHOIIEHHS MEKTY 4 TPEYrOJIIbHUKOB; OOBSICHATD, KakK
CTOPOHAMH U yrIaMHu WCITOJIB3YIOTCS TPUTOHOMETPUICCKHE
TPEYroJIbHUKA dbopMyibl B U3MEPUTEIBHBIX paboTax Ha
CkansipHoe 3 MECTHOCTH;
IIPOU3BEACHNE BEKTOPOB q)OpMyJ'II/IpOBaTB ONIPCACIICHUA yria
3 Pemienne 3amau 2 MEXKIY BEKTOpAMH U
KOHTpOJ'II)Haﬂ pa60Ta No 1 CKaJILIPHOIO  ITPOU3BCIACHHA BEKTOPOB,
3 BBIBOJUTH (DOPMYITY
CKaJISIPHOTO IPOU3BEICHUS qyepes
KOOpPJMHATHI BEKTOPOB;
dbopmMyIHpOBaTh u 000CHOBHIBATH
YTBEPXKACHUE O CBOMCTBAX CKAaJSPHOTO
MIPOU3BE/ICHNUS; UCIIOIB30BaTh CKAIIPHOE
MIPOU3BE/ICHNE BEKTOPOB IPHU PEIICHUU
3aga4
I'nasa XII. Inuna 12 PopMynHpoBaThH ompeeeHre
OKPY:KHOCTH H MIPaBUIILHOTO MHOTOYTOJIbHUKA;
TUI0NIAb Kpyra dbopMynupoBaTh U JOKa3bIBaTh TEOPEMbI
1 [IpaBunbHbBIE 4 00 OKPYXHOCTSIX, OINHCAHHOH OKOJO
MHOTOYTOJIbHUKH MIPaBUIILHOTO MHOTOYTOJIbHHKA u
2 JlivHa OKPY>KHOCTH U 4 BIIMICAHHOM B  HEro, BBIBOAUTH U
TIONa/lb Kpyra UCII0JIb30BATh (hopMymbl TUTSI
Pewrenue 3amau 3 BBIUHMCIICHUS  IUIOMAAW  MPABUIHHOTO
KOHTpOJ'ILHaH pa60Ta No 1 MHOT'OYT'OJIbHUKA, ero CTOPOHBI u
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pamuyca  BIHCAaHHOM  OKPYKHOCTH;
pemare  3ajaud Ha  NOCTPOEHHE
IPaBUIIBHBIX MHOTOYTOJIbHUKOB;

OOBSICHATH MOHSATHUS JUTUHBI OKPYKHOCTH
U IUIOIIAAM KpYra; BBIBOJAUTH (OPMYIIbI
JUISL BBIYMCIIEHUS JUTMHBI OKPY)KHOCTHU U
JUIMHBI YT, TUIOIIAM Kpyra U IJIOUaan
KpYrOBOIO CEKTOpa; IPUMEHATh JTH
(dopMyIbI TP pelIeHUH 3a]1ad.




BpaIICHUS.

I'aasa XlII. JIBuskenus 9 OOBsCHATH, 4YTO Takoe OTOOpakeHue
1 Tlonarue nBrxeHUS 3 IUIOCKOCTH Ha celst
2 [NapannenbHblii IepeHoc 3 U B KakoM ClIydae OHO Ha3blBaeTcs
¥ IOBOPOT JIBI)KEHUEM TIJIOCKOCTH;
Pemenue 3amau 2 OOBSICHATD, qT0 Takoe oceBas
KonTponsHas padora Ne 1 CUMMETpHs, ICHTpaJIbHAs
5 CUMMETpHsI, MapaICIbHBIA TMEPEHOC M
MOBOPOT;  OOOCHOBBIBaTH, UYTO  ITH
OTOOpakKeHUs  TJIOCKOCTH  Ha  ce0s
SBIIIIOTCS.  JABVDKCHHUSMH,  OOBSICHSTH,
KakoBa CBs3b MEXKIY [BIKCHUSMH U
HAJIOXKCHUSIMU; WILTIOCTPUPOBATD
OCHOBHBIC BH/IbI JIBFDKCHUH, B TOM YHUCJIC
C TIOMOTIBIO KOMITHIOTEPHBIX MPOTPaMM.
I'naBa XIV. 2 OOBACHATh, UTO TaKO€ MHOTOI'PAaHHUK,
HavanabHble cBeleHUsI ero rpanu, péopa,
U3 CTepeoMeTpHu BEPIIIHHEI, JaroHaJH, KaKkou
MHOrOrpaHHUKH. 1 MHOTOTPAaHHUK Ha3bIBAECTCSA
Tena 1 moBepXHOCTH 1 BBIMMYKJIBIM, 4YTO TaKO€ N-yrojabHas

npu3mMa, €€ OCHOBaHHUS,

OOKOBbBIE TpaHH U OOKOBbIE p&Opa, Kakas
pu3Ma Ha3bIBaET-

Ci TNpsAMOW M Kakas HAKIOHHOM, YTO
TaKO€ BBICOTA IIPU3MBI,

Kakas npu3Ma Ha3bIBAETCS
napasuiesienuIe oM u KaKou
napajuieaenumnes Ha3bLIBAETCS

NpSIMOYTOJIBHBIM;  (popMynHpoBaTh U
00OCHOBBIBATh YTBEPXKJICHUS O CBOWCTBE
MaroHajed mapajuieNienunena W o
KBajJpaTe JUArOHAIM MPSIMOYTOJIHHOTO
napajieNienumnea; 0ObSICHATh, YTO TAKOE
00BEM MHOTOTPAaHHHMKA, BBIBOIHUTH (C
TIOMOTIIBIO npuHiuna  KaBanbepn)
dbopmyny  o0bEMa  MPSAMOYTOJIBHOTO
napajuielienumnena, OOBACHATh, KaKOH
MHOTOTPaHHHK HA3bIBACTCS MMHPAMHIION,
4YTO  TAaKOoe€ OCHOBAHHME, BEpIINHA,
OOKOBBIC TpaHH, OOKOBBIC pE&Opa U
BBICOTA THPAMUIbI, Kakas MHpaMKIa
Ha3bIBACTCS TMPABWIBHOM, 4YTO TaKoe
anopemMa  TPABUIBHOM  MUPAMMUIBL,
NPUBOIUTE GopMyNTy 00bEMA MHPAMUJIBL;
OOBSCHATH, Kakoe Tell0 Ha3bIBaeTCs
UIMHIPOM, YTO TaKO€ €ro OCh, BBICOTA,

OCHOBaHM, panuyc, OokoBast
MOBEPXHOCTh, OOpa3yrolye, pa3 BEPTKa
00KO0BOI HOBEPXHOCTH, KaKUMHU
dopmynamu  BbIpakaroTcsi 00BEM U
TUI0IAb 060KOBOM MOBEPXHOCTHU

OUuInHApa, O6’BHCHHTL, Kako€  TE€JI0
HA3bIBACTCS KOHYCOM, YTO TAKOC €Iro OChb,




BBICOTA, OCHOBaHHE, OoxoBast
MOBEPXHOCTh, OOpasyroImue, pa3BEpTKa
OoKoBOM HOBEPXHOCTH, KaKHUMH
dopmynamu

BBIpXKAIOTCS 00BEM KOHyca M IUIOMIA/b
OOKOBOW  TIOBEpXHOCTH;  OOBSICHSTH,
Kakasi IOBEPXHOCTh Ha3biBacTcs chepoid
U KAaKO€ TeJO HAa3bIBACTCS IIAPOM, YTO
Takoe pamuyc u amamerp cdepsl (1mapa),
KakuMH (GOpMYJIaMHU BBIPAKAIOTCS 00BEM
nrapa u iomanas chepsl; n300pakaTh U
pacmo3HaBaTh Ha PHCYHKax IPU3MY,
napajuieNienumel, MUPaMuIy, HIAHID,

KOHYC, IIIap
00 akcuomMax OOBACHITD 4qTo TaKoe c
IIAHUMETPUH aKCHMOMAaTHYECKUI METOL,
bopMyIHpOBaThH  CUCTEMY aKCUOM,
KOTOpBIe TITIOJIOKCHBI B OCHOBy
H3YYEHHOTO Kypca TCOMETPHH.

IIpuBOIUTE IPUMEPBI TEOPEM, KOTOPBIE B
Kypce OblIM JOKa3aHbl Ha OCHOBE
HarJIsIAHbIX Hpe)ICTaBHeHPII;'I, 1 a0Kas3aThb
HX C HCIOJIb30BAHUEM [IIPUHATBIX B
y4eOHUKE aKCHOM.

IToBTOpenue. Pemenne
3aaa4

KonTtponsHas padora Ne
6 (uToroBas)

PemraTe 3aJa4u Ha BBIYMCIICHHUC,
J0Ka3aTCJIbCTBO U IMOCTPOCHUC.
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