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1. OO0mue moJI0KeHUA

CamocTrosTenbHas pabora - IUlaHHpyemas ydeOHas, ydeOHO-HCCieNoBaTelbCKas, Hay4HO-
UCClieIoBaTeNbCKasi padoTa CTYIEHTOB, BBIMOJIHAEMas BO BHEAYJUTOPHOE (ayIUTOPHOE) BpEMs IO
3aJJaHHIO U TIPU METOJANYECKOM PYKOBOJCTBE MpPENoaBaressi, HO 0€3 €ro HeMmoCPEICTBEHHOTO Y4aCTHs
(mpy YaCTMYHOM HEMOCPEJCTBEHHOM YUYaCTHHU IMpernojaBaTelis, OCTaBJISIONIEM BEAYIIYI0O pOJib 3a
paboTol CTYJICHTOB).

CamocrosrenpHas padora cryaentoB (CPC) B BY3e sBisiercs BakKHBIM BHJIOM y4eOHOU U
HAY4YHOH JeATeNIbHOCTH cTyAeHTa. CaMocTosTeNnbHas paboTa CTYyJeHTOB UTPAaeT 3HAYUTEIBHYIO POJIb B
PEUTHHTOBOM TEXHOJIOTHH 00YUECHHUS.

CamocTtosTenbHas paboTa sBisieTcs BakHeWmedl ¢dopmoil ycBoeHuss 3HaHuil. B xoxe
CaMOCTOSITENTLHONW Pa0OTHI CTYJACHTHI YSCHSIOT 3HAHMS MO KOHKPETHOW TeMe y4eOHOro marepuala,
3aKpEeIUIIOT M YTOYHSIOT YK€ W3BECTHBIE M OCBAaMBAIOT HOBBIE Kareropuu. CTaaKuBasCh C
HEJOCTATOYHO TOHSATHBIMU OJEMEHTaMU TEMBbI, CTYACHTBl CTPEMSTCS HaXOJUTh OTBETHl MU
(buKkcupoBaTh BOMPOCHI 7Sl TIOCTAHOBKH U YSICHEHUS! UX Ha KOHCYJIBTAIlMU C TPErojiaBaTeieM UiIH BO
BpeMs ITPAKTUYECKOTO 3aHSATHSL.

3a1auy caMOCTOSATENbHON PabOTHI COCTOST B CIEIYIOIIEM:

1. Pa3BUTh TIOTHYECKOE U AITOPUTMUYECKOE MBIIUICHHUE.

2. BeipaboTaTh nepBUYHbIE HABBIKM MAaTEMaTHUYECKOTO UCCIIE0BAHUS MPUKIATHBIX BOIPOCOB.

3. BwpaGoTaTh HaBBIKM JOBEICHHS PEIICHHS 3aadd 10 MPHUEMIIEMOTO MPAaKTHYECKOTO
pesyiabTata — 4YHcha, Tpauka, TOYHOTO KAdyeCTBEHHOTO BBIBOJIA C NPUMEHEHHEM aJIeKBAaTHBIX
BBIUUCIIUTENIBHBIX CPEJICTB, TAOJIMII, CIPABOUYHUKOB.

4. BeipaboTaTh yYMEHHE CaMOCTOSITENBHO pa30UpaThCsi B MaTeMaTHYECKOM ammapare,
MIPUMEHSIEMOM B JINTEPATYpPE, CBA3aHHON CO CHEIUAIbHOCTHIO CTY/ICHTA.

5. Hayuuth omnepupoBaTb aOCTpPaKTHBIMH OOBEKTaMHU M  aJ€KBATHO  YIOTPEONSThH
MaTeMaTHYeCKUe TIOHATHS M CUMBOJBI IS BBIPAXKEHHUS KOJMYECTBEHHBIX M KaueCTBEHHBIX
OTHOIIEHUU.

CamocrosiTenbHass paboTa CTyAeHTa MO y4eOHOW aucuuiuiiHe «l eoMeTpus» BKIIOYAeT
MOJITOTOBKY K TNPAKTHYECKUM 3aHSATHSIM WM BBITIOJHEHHWE NMPAKTUYECKUX 3a/JaHUH, CaMOCTOSTEIHEHOE
u3yuyeHue TeM Yy4yeOHOro MaTepuajga I0 PEKOMEHIyeMOW JuTeparype M C HCHOJIb30BaHUEM
MH(POPMAIIMOHHBIX PECYPCOB.

CamocrosTenbHas pabora no aucuuinHe «['eomerpus» HampaBieHa Ha (opMmupoBaHHE

CHEAYIOUIUX KOMIIeTEeHIIUIi:

[Inanupyemsle pe3yabTaThl

O6yquI/IH 110 AUCHUIIIIUHE

Kon, dopmynuposka HHOAUKATOPA (MoIyITI0), XapaKTepU3YIOITUE ITAIThI

(dhopMHUpOBaHUS KOMITETSHITHH,
MHAUKATOPOB

Kon, popmymnuposka
KOMIICTCHIIUU




OIIK-3. Cnocoben HNIA-1 OIIK-3. 3Haer HeoOxomumble | [[pumensier HEOOXOIUMBIE
HCIIOJIb30BATh MaTeMaTHYecKHe  METOABI  JJIf | MAaTeMaTHYCCKUE METOJBI IS
HEOOXOIMMBbIC peneHunst 3aaa4 odecrieyeHHs1 | PCIICHUS 3aja4
MaTeMaTUYECKHUE METOIbI 3aIMThI HHOPMAIUH. npodeccHoHATBLHOM
JUISL pelieHus 3a1a4 N-2 OIIK-3. YMmeTh: NPUMEHSATH | IeATECILHOCTH.
npodeccnoHaTbEHOMI COBOKYITHOCTb HEO0OXOAUMBIX
JIEeITEIBHOCTU MaTeMaTHYECKHX METOI0B IS

perieHus 3a1a4 00ecreueHus 3aluThl

uHdopmarum.

NJ-3 OIIK-3 HapneneH HaBbIKaMu

MIPUMEHEHUS COBOKYITHOCTH

HEOOXOIUMBIX MaTeMaTHYCCKHUX

METO/JIOB I peuieHus  3aaad

o0ecrieyeHus 3aIuThl HH()OpMAaIIHH.

2. Leab u 3a1a4M CaMOCTOSITEIbHOH PadoThI

Benymas nens opranuzanuu u ocyiectsienuss CPC coBnaiaer ¢ 1enpio 00y4eHust CTyIeHTa —
(dbopMupoBanre Habopa OOIICHAYIHBIX, MPOPECCHOHATBHBIX M CIICIIHATBHBIX KOMIIETCHIINA Oy TyIIero
OakayiaBpa 1o COOTBETCTBYIOIIEMY HAIPABICHHUIO MTOJTOTOBKU

[Tpu opranmzanmu CPC BaXHBIM W HEOOXOAUMBIM YCIOBHEM CTaHOBSITCS (OPMUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl sl NPUOOpPETeHHs 3HAHUM, HABBIKOB W BO3MOXKHOCTHU
opraHu3anuy y4eOHOM M HaydyHOW naesTenbHOCTU. llenmpio camocTosiTeIbHON padOThl CTYACHTOB
SIBJISIETCSL OBJa/IeHUE (PyHIaMEHTAIBHBIMHU 3HAHUSIMH, TPO(PECCHOHATILHBIMU YMEHUSIMH U HaBBIKAMHU
NEeSTeNbHOCTH 1O  MPOQMI0, OMBITOM  TBOPUYECKOH, HCCIENOBATENBCKOW  JESITENBbHOCTH.
CaMocTosiTenbHast paboTa CTyIEHTOB CLIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH
¥ OpPraHu30BaHHOCTH, TBOPYECKOTO MOAXOJAa K PEHICHUIO MpodiieM y4eOHOro U nmpodhecCuoHaIbHOTO
YpOBHSI.

3agauamu CPC sBasgioTcs:
- CUCTeMAaTH3alMsl M 3aKpEeIUICHHE TMONTYYCHHBIX TEOPETUYECKUX 3HAHUN U MPAKTHUYECKHUX
YMEHUH CTYJIEHTOB;
- yTIIyOJICHHE U PaCHIMPEHUE TEOPETHUCCKUX 3HAHUM;
- dbopMupoBaHWE YMEHUW  HCIOJb30BaTh HOPMATHUBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CTICIUATIbHYIO TUTEPATypPy;
- pa3BUTHE TI03HABATENBHBIX CIOCOOHOCTEM M AaKTHBHOCTU CTYJAEHTOB: TBOPYECKOU
WHUIIMATUBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAaHHOCTH;
- (hopMHUpOBaHHE CaMOCTOATEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aluu;
- Pa3BUTHUE UCCIIEI0BATEIbCKIUX YMEHUH;
- UCIIOJIb30BaHNE Marepuaia, COOpaHHOrO M TMOJIYYEHHOTO B XOJE€ CaMOCTOSITEJIbHBIX

3aHSATUNA HAa CEMUHapax, Ha MPaKTUYECKUX U JTAOOPATOPHBIX 3aHATHUSAX, MPU HAMMCAHUHM KYPCOBBIX U




BBIITYCKHON KBaJIM(PUKAIIMOHHON paboT, it d()PEKTUBHOW IMOATOTOBKM K HMTOTOBBIM 3adeTaM |

9K3aMCHaM.
3.TexHOJIOTHYECKAs] KAPTA CAMOCTOSATEILHOI PadoThI CTY/AeHTa
OO0BEM YacoB, B TOM YHCIIE
Bun gestensHOCTH
Konpr (axanm.)
CTYJICHTOB CpencrBa u
peann3yemMbIx KonrakTtHas
. TEXHOJIOTHH
KOMIIETCHLIUI OLEHKH CPC pabora ¢ Beero
MpernoaBare
JeM
2 cemecTp
OIIK-3 IToaroroBka K JIEKIIHIM Kommiekt 7,2 0,8 8
wma-1, 1a-2 u- 3a1aHuil 1
3) BOITPOCOB 10
TEMaM
JUCLUIIIIMHBI
OIIK-3 [ToaroroBka k npaktudeckuM | Kommiekt
NO-1, UJ1-2 UJ1- | paboram 3a1aHuil 1
3) BOIMPOCOB TTO 36 4 40
TEMaM
JUCIUILINHBI
OIIK-3 CaMocTosTeNnbHOE N3yueHHe Komrmiexr
(-1, U-2 U[- | marepatypsl o Temam 1-9 3a1aHuil 1
,3) BOIPOCOB 10 9 1 10
TEMaM
JUCIUILINHBI
Hroro 3a 2 cemectp 52,2 5.8 58
Hroro 52,2 5.8 58

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU aumepamypou

4.H0pﬂ)10K BBINOJTHEHUA CAMOCTOSATEILHOM paﬁoTbl CTYAEHTOM

[Tpu paboTe ¢ KHUTOM HEOOXOIUMO MO100PATh JTUTEPATYpPy, HAYUUTHCS PABUIBHO €€ YUTaTh,

BCCTH 3aIlMCH.

Jns mnonbopa nuTeparypbl

CHUCTEMATUYECKUN KATAJIOTH.

B OuOIMOTEKE UCHONB3YIOTCS al(aBUTHBIN U

Baxno IIOMHUTDB, 4YTO PalHOHAJIIBHBIC HABBIKU pa6OTLI C KHHUIOHM - 3TO BCeria OoJIbIIIast

O9KOHOMU BPEMCHHU U CUJL.

[TpaBuibHBIN MOAOOpP Y4EeOHUKOB PEKOMEHyeTCs MpernoaBaTeieM, YUTAIOMIKUM JIEKIIMOHHbIH

kypc. Heobxonumas nmuteparypa MOKeT OBITh TaKKe yKa3aHa B METOJUYECKHX pa3paboTkax Mo

JAaHHOMY KYpCYy.

N3yuas marepuan no y4yeOHUKY, CIIEAYEeT MEPEXOAUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO MOCTe

MPaBHUIILHOTO YSACHCHUA MPCABIAYIICTO, OMUCHIBAA Ha 6yMare BCC BBIKJIAAKM W BBIYHCJIICHHUA (B TOM

YHUCJIC TE, KOTOPHLIC B y‘IG6HI/IKe OITYHICHBI UJIW HaA JICKIWH JaHbI JJIA CAMOCTOATCIIBHOT'O BI)IBO,I[a).

[Tpu uzyyeHun 1000 MUCHUIUIMHBI OOJIBIIYI0 M BaXKHYIO pPOJIb UIPAET CaMOCTOSITeNbHas

WHIUBUAyalIbHAs paboTa.




Ocoboe BHMMaHHUE CIIEyeT OOpaTHTh Ha OINpPEACIICHHE OCHOBHBIX MOHATHN Kypca. CTyIeHT
JOJDKEH TOJPOOHO pa30uparh MPUMEPHI, KOTOPBIC MOSCHSIOT TAKHE OMPEACTCHHS, 1 YMETh CTPOUTH
aHAJIOTUYHBIC TIPUMEPBI CaMOCTOSTENbHO. HyXHO JOOMBATHCS TOYHOTO IMPEACTABICHHUS O TOM, YTO
u3ydaemb. [lone3Ho cocTaBisATh OmMoOpHBbIE KOHCHEKTHI. [Ipu u3ydeHunm marepuana mno y4eOHUKY
MOJIE3HO B TeTpaau (Ha CIENUANIbHO OTBEICHHBIX IOJSAX) JONOJIHATH KOHCIEKT JeKuuil. Tam ke
cJielyeT OTMEUaTh BOIPOCHI, BBIICIICHHBIE CTYIEHTOM ISl KOHCYJIbTAIlMU C IIPET0/1aBaTEIIEM.

BrIBOIBI, TONTYYCHHBIE B PE3yIbTaTe H3yUSHUS, PEKOMEHIYETCS B KOHCIICKTE BBIJICISITh, YTOOBI
OHH TPH NEPEUUTHIBAHUH 3aMMCEN JTy4Ille 3alI0MUHAIIUCH.

OnbIT MOKa3bIBAET, YTO MHOTUM CTY/I€HTaM IIOMOTAET COCTABJICHUE JINCTA OMOPHBIX CUTHAJIOB,
COJIEpIKaIero BakHeHmue u Hamboyiee 4acTo ymorpediisieMbie (GOpMYINbl U MOHATHS. Takoil JMCT
MIOMOTAaeT 3allOMHHUTH (OPMYJIbI, OCHOBHBIC IIOJIO)KCHHS JICKIIMHA, a TaKKe MOXKET CIY)KHTb
MTOCTOSIHHBIM CITPABOYHUKOM JIJISl CTY/ICHTA.

UreHne HaydyHOTO TEKCTa SBISETCS 4YacThiO IO3HABATENBbHOM JesTenbHocTH. Ee menp —
W3BJICYCHUE U3 TEeKCTa HeoOxomammon mHpopmammu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAMOIIAM
COOCTBEHHAs! BHYTPEHHSISI YCTAaHOBKA MIPH OOPAIEHUH K IIEYaTHOMY CJIOBY (HAWTH HYXHBIC CBEICHUS,
YCBOUTH MH(OPMALIMIO MOJHOCTHIO WM YAaCTUYHO, KPUTHUECKH MPOAHATM3UPOBATh MaTepuail U T.II.)
BO MHOT'OM 3aBUCHT 3()()EKTUBHOCThH OCYILIECTBISIEMOTO JCHCTBUSI.

Boigenstor uemuipe ocrnoenbvle ycmanoeKku ¢ YmeHuu HAYYHO20 MEKCMA.

MH()OPMaAIMOHHO-TIONCKOBBIN (3a/1a4a — HAWTH, BBIACIIUTh HCKOMYIO HH(GOPMAIIHIO)

ycBauBaromias (yCUius 4UTaTessl HalpaBlIeHbl Ha TO, YTOOBI KaK MOKHO TOJHEE OCO3HATh U
3alIOMHUTH KaK CaMU CBEJICHUS U3JIaraeMble aBTOPOM, TaK U BCIO JIOTHKY €r0 PacCyXIEeHUH)

AHAJTUTUKO-KPUTHUYECKass  (YUTATENh CTPEMHUTCS  KPUTUYECKH OCMBICIUTH  MaTepHal,
MIPOaHAIM3UPOBAB €r0, ONPEIEIUB CBOE OTHOLIEHUE K HEMY)

TBOpUECKasi (CO3/1aeT y UMTaTeNss TOTOBHOCTh B TOM WJIM WHOM BHJE€ — KaK OTIPABHOW MYHKT
JUIS CBOMIX PACCy>KICHHH, Kak 00pa3 A NEeUCTBUS MO aHAJNOTUU M T.M. — HUCIOJIb30BATh CYXICHUS
aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaOMIOACHUS, pa3padOTaHHYI METOAWKY, JOMOIHUThH UX,

MOJABEPTHYTH HOBOM MPOBEPKE).

4.2. Memoouueckue pekomeHoayuu no n0020Mo6Ke K NPAKMUYeCKUM 3aHAMUIM
Jlist Toro 4ToOBl MPAKTUYECKUE 3aHITHS MPUHOCWIM MAaKCUMATbHYIO TONB3Y, HEOOXOIUMO

IIOMHUTB, YTO YIIPA)KHCHUC U PCHICHUC 3a/1a4 ITPOBOAATCA IO BBIYMTAHHOMY Ha JICKOUAX MAaTCpUAly U
CBsA3aHLbI, KaK IIpaBHUJIO, C ACTAJIbHBIM pa360p0M OTACIIBHBIX BOIIPOCOB JICKIMOHHOI'O Kypca. CnenyeT
IMOAYCPKHYTH, YTO TOJIBKO IMOCJIC YCBOCHUA JICKIMOHHOT'O MaTc€puraia C OHpC}IGJ’IGHHOffI TOYKH 3PCHHUA
(a HUMCHHO C TOI71, C KOTOpOfI OH H3Jjiara€rcsa Ha J'ICKI_II/ISIX) OH 6yz[eT 3aKPCIUIATHCA Ha MPAKTUYCCKUX
3aHATUAX KaK B PE3YyJILTATC O6Cy)KI[eHI/ISI M aHalin3a JICKOUOHHOI'O MaTrcpHaia, TaKk U C IMOMOIIbIO

pelieHrs mpoOJIeMHBIX cUTyalui, 3aaa4. [Ipu 3TUX yCIOBUSX CTYAEHT HE TOJBKO XOpOIIO YCBOWT



MaTepHuall, HO U Hay4UTCsl IPUMEHATh €ro Ha MPaKTUKE, a TAK)KE MOIYYUT JOMOIHUTENIBHBIA CTUMYI
(¥ 5TO OYEHb BAYKHO) JJII aKTUBHOU MPOPAOOTKH JICKIIUH.

Crnenyer TOMHUTB, YTO pEHICHHWE KaXIOW Yy4eOHOM 3amaud JOJDKHO JIOBOAUTHECS [0
OKOHYATEJIbHOT'O JIOTHYECKOI'0 OTBETA, KOTOPOro TpeOyeT ycIOBHE, U 10 BO3MOXHOCTH C BBIBOJOM.
[Tosmy4yeHHBIM OTBET cileAyeT MPOBEPUTh CHOCOOAMM, BBITEKAIOLUIMMM W3 CYLIECTBA JAHHOW 3ajauu.
[Tone3no Takxke (eciM BO3MOXKHO) PpEIIaTh HECKOJIBKMMH CIIOCO0AMHU W CpPaBHUTH IIOJy4YEHHBIE
pe3yabTathl. Pemenne 3a1a4 1aHHOTO TUIIA HYXXHO MPOAOIDKATh A0 MPUOOPETEHUS TBEPIbIX HABBIKOB

B UX PCHICHHUH.

4.3. Memoouueckue pekomenoayuu no camonposepke sSHanu
[Tocie n3ydeHus: onpeesieHHON TEMBI O 3aIUCSIM B KOHCIIEKTE U YYCOHHKY, a TAKKE PCIICHHSI

JIOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOLIMX 33724 HA MPAKTUYECKHX 3AHATHUAX U CAMOCTOSITEIBHO
CTYICHTY PEKOMEHIYETCs, IPOBECTU CAMOIPOBEPKY YCBOEHHBIX 3HAHWW, OTBETHB HAa KOHTPOJIbHBIC
BOIIPOCHI 110 U3YYEHHOU TEME.

B ciiyyae He0OXOIMMOCTH HYKHO €llle pa3 BHUMATEIbHO pa300paThCs B MaTepHale.

NHornpa HEmOCTaTOYHOCTh YCBOEHUS TOTO HMIIM MHOIO BOIPOCA BBIACHAETCS TOJBKO IPU
W3YyYECHUHU JaJbHEWIIEro Marepuayia. B 3TomM ciaydae HagO BEPHYThCA HA3adl U IMOBTOPUTH IUIOXO
YCBOCHHBIM Marepuan. BaXHblil KpUTEpUNl YCBOCHHUS TEOPETHUYECKOIO MaTepuana - YMEHUE pellaTh
3a/laud WIM MPOUTH TECTUPOBAHHUE IO MNpOHJAeHHOMY Marepuany. OJHAKO ciaeAyeT NOMHHUTh, 4TO
MPaBWIBHOE PEIICHUE 33Ja4d MOXKET IMOJYYUThCSA B PE3YyJbTaTe MPUMEHEHHUS MEXaHUYECKHU

3ay4eHHbIX (popMyn 6€3 MOHMMAaHUSI CYILIHOCTH TEOPETUUECKUX MOJIOKEHUH.

5.KoHTpoab camocToATE/IbHOI padoThI CTY1EHTOB

B pamkax peHTHHIOBOM CHUCTEMBI YCIIEBAEMOCTb CTYIAEHTOB II0 Ka)KAOW IUCLUIIIMHE
OLICHUBAETCS B XOJ€ TEKYLIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALUU.
Texkymmii KOHTPOJIb

PeiiTuHroBas OlleHKAa 3HAHUI CTyIEeHTAa

Ne Bun nesatenbHOCTH CTYIEHTOB Cpokn KomnnuecTso
/11 BBITIOJTHEHUS OayoB
[IpakTryeckoe 3aHsTHE 5 5 Hepens 15
TIpakTryeckoe 3austue 10 10 Henens 20
TIpakTryeckoe 3ansTue 15 15 Henens 20
HToro 3a 2 cemecTp 55
HTtoro 55

MaxkcuManbHO BO3MOXKHBIA 0ajul 3a BeCh TEKYIIMH KOHTPOJb YCTAaHABIUBACTCS PaBHBIM 55.
Texyiee KOHTPOIBHOE MEPONIPUATHE CUATAETCS CIAHHBIM, €CIIM CTYACHT IIOJY4YHII 3a HErO HE MEHEe
60% OT YCTaHOBJIIEHHOTO JJIsi 3TOr0 KOHTPOJS MaKCHUMaJIbHOro Oaimna. PedTuHTOBBIA Oan,



BBICTABJISIEMbI CTYJEHTY 3a TEKyllee KOHTPOJbHOE MEPOIPUSATUE, CAAHHOE CTYJIEHTOM B
yCTaHOBJICHHbIE TPAPUKOM KOHTPOJIBHBIX MEPONPUATUN CPOKHU, ONIPEAETSETCS CIEAYIOUMM 00pa3oMm:

Yposenv svinonnenus xonmponvnozo | Peiimunzoewlit 6ann (6 % om makcumanvHoz2o
3a0anus oanna 3a KoHmpoJjvHoe 3a0anue)
Omauunsiii 100
Xopowutl 80
Yooenemeopumenwvhutii 60
Heyooenemsopumenvnuiii 0

6. Cnincox murepatypsl
6.1. [IepeueHb OCHOBHOI1 JIUTEPATYPbI:

I'pemmioB, A. A. Aranutudeckas reomerpus. Bekropras anredpa. KpuBbie BTOporo mopsijika :
yuebHoe mocooue / A. A. I'pemmmnos, T. U. benoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/13004.html
6.2. [lepeyeHb JONOJIHUTEIbHOM JIUTEPATYPbI:

[ToropenoB, A. B. Anamutuueckass reomerpusi / A. B. IloropemoB. — MockBa, WxeBck :
Perynspunas u  xaoruueckas auHammka, 2005. — 208 c¢. — Pexum jgocryma:
http://www.iprbookshop.ru/16488.html
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BBEJIEHHUE

1. Hesap u 3a0a4u M3yYeHUs1 AU CHUNINHBI

Llenp pucuummHbl:  (opMupoBaHue Hadopa 00mEenpo()ecCHOHATIBHBIX  KOMIICTCHIHN
OakanaBpa no HanpasieHuto noAarorosku 10.03.01 Mudopmarmonnas 6€30macHOCTb.

3a/1a4u OCBOCHUS AUCHUILIMHBL: (HOPMUPOBAHUE MPECTABICHUI O POJIM U MECTE MAaTEMATHKH
B COBPCMCHHOM MHUPC, OTallaX pPas3sBUTHA, YHUBCPCAJILHOCTU €€ MOHATHH H HpeHCTaBHCHHﬁ;
(bopMHUpoBaHHEe YMEHHH HCHOJIB30BaTh HEOOXOAMMBIE MATEMATUYECKHE METObI Ul PEIICHUs 3a1a4
poeCCUOHATTLHON IEATEIEHOCTH.

2. O0opyaoBaHHe U MaTePHAJIBI

[TpakTrueckue paboThl Mo AUCHUILIUHE «['eoMeTpus» MpOBOAITCS B y4eOHON ayAUTOPUHU C
MyJIbTUMEANA 000PYAOBaHUEM: IIPOEKTOP, KOMIIBIOTEP, SKpPAaH HACTEHHBIM.

3. HammeHoBaHMe NPAKTHYECKHUX PadoT

Ne HanmenoBanue TeM TUCUMIUIMHBIL, X KPATKOE O6bem N3 Hux
Tembl coJlepiKaHue 4acoB IIPaKTHYECKast
JICI HOJIMOTOBKA, 4YaCOB
UIUIH

HBI

2 ceMecTp
1 OcHOBHbIE TNPUIIOKEHUSI METO/AAa KOOpJAMHAT Ha 4 4
IJIOCKOCTH.
[IpeoOpazoBanue cucTeMbl KOOPIUHAT.
2 IIpsiMass TMHMS HA IUIOCKOCTH: YPaBHEHHE NPSIMOU C 4 4

yrIoBeIM K03 duumeHntom;  oluiee  ypaBHEHUE
IpsIMOM; YpaBHEHHE MPSIMOW, NPOXOASIIEH depes
JAHHYI0 TOYKY B JaHHOM HAIIPaBJICHUU; ypaBHEHUE
psAMOM, MPOXOJALIEH Yepe3 [BE JaHHbIE TOYKH;
YPaBHEHHUE NPSIMON B OTPE3KAX.

3 Yrom  Mexay — OByMs — OpSIMBIMH. Y CIIOBHS 4 4
NapajuieNbHOCTY M TMEPHeHIUKYISIPHOCTH  JABYX
MPSIMBIX.
PaccTostHue OT TOUKH 10 IPSAMOMN.

4 KpuBsie BTOpOro nopsaka. 4 4
OKpy’>KHOCTb. DJUIHIIC.

4 ['unep6oma. [Tapabona. 4 4
OO11ee ypaBHEHHE JIMHUN BTOPOTO MOPSIKA.

5 OO0miee ypaBHEHHUE TIOCKOCTH. Y PaBHEHHE TIJIOCKOCTH 4 4
B oTpe3kax. HopManbHOe ypaBHEHUE IIIIOCKOCTH.

6 PaccTosiHME OT TOUYKHM 10 IIOCKOCTH. 4 4

Yron Mexay JABYMs  IUIOCKOCTSIMU. Y CJIOBHS
NApAUIEIBHOCTY W IEPHEHAUKYIIPHOCTH  JBYX
IIJIOCKOCTEMN.

7 [TapameTpuueckne ©  KAaHOHUYECKHE  YpPaBHEHUS 4 4
IpsAMOM. YpaBHEHUS IPSIMOM, IPOXOIALIEH Yepe3 JIBE
Toukd. OOIIKe ypaBHEHUS MPSIMOM.

8 VYron Mexay AByMs MpSMBIMH. PaccTosiHue OT TOYKH 4 4
no npsmoi. Kparuaiimee paccTossHuE MEXAy IBYMs
IPSIMBIMU. YTOJI MEXKY IPSIMOU U IIIOCKOCTBIO.

Htoro 3a 2 cemectp 32 32




4. ConepskaHue NPaKTUHYECKUX padoT
Ilpakmuueckoe 3anamue 1-2.
OcHnognple npunosiceHus memooa KOOPOUHAn Ha NAOCKOCIU U 8 RPOCMPAaHCEe.
Ilpeobpazoeanue cucmemut Koopounam.
Iens: chopMHupoBaTh MPEICTABICHHE O KOOPIMHATHBIX CHCTEMax Ha IUIOCKOCTH M B IPOCTPAHCTBE, O BO3MOXKHOCTH HX
peoOpa30BaHMs B 3aBUCHMOCTH OT IIOCTaBICHHON 3a/1a41
Cooeporcanue:
JIEKapTOBBI KOOPIMHATHI, HOJISPHBIE KOOPAWHATHI, IMINHIPUIECKUE KOOPIUHATEI, cheprdecKkrue KOOpMHATEI
paccTosTHUEe MEXy IByMsl TOUKaMH Ha TUIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTBE
JieNleHHe OTPe3Ka B JAHHOM OTHOILEHUU
BBIpa)KEHHUE TUIOMIA 1 TPEYrOJIbHIKA Yepe3 KOOPAWHATHI €ro BEPIINH
Teopemuueckaa wacmo:
JlekapToBbI KOOPJIMHATHI Ha MPSIMOW, Ha IFIOCKOCTH ¥ B IPOCTPAHCTBE.
JlexapTOBBI KOOPAMHATHI Ha MPSAMON BBOIATCSA CIENyIOIMM oOpa3oMm: BriOepem Ha mpsiMoil ompenesncHHOE

HanpaBjeHHe W HekoTopylo Touky () (Hayalo KOOpAMHAT), Hajee yKa)keM eIMHMIy MacmTaba. PaccMmoTpum
npousBonbhyio Touky M ma ocu | . IlexaproBoii koopauuaroit X Touku M Gynaem Ha3bIBATh BETHUMHY HAMPABICHHOTO
otpeska OM .

Paccrosiane Mexay nsyms toukamu M, u M, pasuo Benumunne orpeska M, M ,, B3sras mo aGComnOTHOIN

BEJINYHUHE, T.C. p(Mle) = |x2 —xl| .

JIBe B3aMMHO TMEpPIEHINUKYISPHBIE MPSAMBIE OOPa3yIOT NEKapTOBY NPSAMOYTOJNBHYIO CHCTEMY KOOpAWHAT Ha
IJIOCKOCTHU. [ 'OpHU30HTANBHYIO NPSAMYIO Ha3bIBalOT OChIO Ox wnmn ocbio abcuucce, BePTHKATBHYIO MPSIMYIO Ha3BIBAIOT OCKHIO
Oy W ocklo opanHaT. KoopanHaTHEIE ocH pa30MBAIOT IDIOCKOCT Ha YETHIpE KBaApaHTa. JlekapToBble KOOPAMHATEL X U

- -
Y TOYKH M Ha3pIBaIOT COOTBETCTBEHHO BEIUUUHBI HaIllpaBJICHHBIX OTPE3KOB OA n OB.

Tpu B3aUMHO NEpPHEHANKYJISPHBIE OCH B TPEXMEPHOM IPOCTPAHCTBE C OOIUMM HavyaioM O u enuuoit
MacImTaOHOW eAWHHUIeH 00pa3yloT AEKAPTOBY IPSMOYTOIBHYIO CHCTEMY KOOPAMHAT B TPEXMEPHOM IPOCTPAHCTBE.
VKa3aHHEIE OCH COOTBETCTBEHHO Ha3BIBAIOT: ocblo X MIIH OCBIO abCIUCC; OCBI0 Oy WK OCbIO OpJIMHAT; OChIO Oz wmn

OCBIO aNIlJIMKaT.
- - -

Oycte OA, OB u OC upoexunn npoussonshoii Toukn M mpoctpanctsa na ocu  Ox, Oy u Oz.

HEKapTOBBIMI/I NpsIMOYTOJIbHBIMU KOOpAUHATaMu X, y, Z TOYKH M Ha3bIBAKOT COOTBCTCTBCHHO BCJIHYHHBI

- -

N
nanpasiennsix otpeskos OA, OB u OC u o6osnauaor M (x, y,Z) .

IIpocrteiinue 3ajaun aHAJTUTUICCKON T€OMETPHUH.
1. Paccrostnue Mexay IBYMsI TOYKAMH Ha INIOCKOCTH M B TPEXMEPHOM IIPOCTPAHCTBE.

a) HYCTB B Hp?[MOYFOJ'ILHOf/’I CHUCTEMC KOOPAMHAT Ha IJIOCKOCTH 3aJIaHbl IBE TOYKU A(Xl, yl) u B(x2 y y2) .

PaccTostHue Mesk /Ty STHMH ABYMst Toukamu: O ? = (x2 - )Cl)2 + (y2 —yl)2 ,otkyna d = \/()C2 —)Cl)2 + (y2 _yl)z .

Ecii paccMOTpeTh JIBe TOUKH, aHHble B Tpexmeprom npoctpanctse: M, (x;,1,,2,) n M, (x,,v,,2,), 10
PAacCTOSHIE MEXKITY HUIMH MOKHO HOIYYHTb 110 (JOpMyJIe aHAJOTHYHON GopMyIIe, T.€.

d= \/(xz _xl)z +(», _y1)2 +(z, - 21)2 :

2. JleneHne oTpe3ka B JAHHOM OTHOIIICHHUH.

IMycTs Ha HexoTopoit ocu | 3ananer se Toukn A(xl) u B (xz) u iycts Touka C(X) , nexaras Ha Toi ocu |

Ben.AC
nenut otpe3ok AB BHYTpeHHNM Wi BHEIIHEM 06pa3oM B OTHOMmEHHH A = ———— . TpeGyeTcs BHIPa3uTh KOOPANHATY

Ben.CB

x Toukn C uepes koopmunaThi Touek A u B , a Taxxke uepes A .
IMycts cniepsa Touka C(x) nemur otpesox AB BHyTpenHuM o6pasom

L ® * > |
Xt A% Ax)  Ck)  B(x)
1+4

HYCTL, TCIepb, B HpHMoyFOHLHOﬁ CHUCTEMEC KOOPpAMWHAT Ha IJIOCKOCTH AaHbl IBC TOYKHU A(.xl, yl) n B(x2 y y2) u

Torma x =

touka C(x, y) nenur orpesox AB BuyTpenHuM Him BHEmHUM 06pa3oM B OTHOUIEHHH A = C_B Tpebyercs BbIpa3uTh



touku C(x, ) uepes koopunarsi Touek A u B, a taxxe uepes A . Jlns sroro npoekrupyem touku A, B, C naocu
X+ Ax, u :y1+/1y2
1+ 4 1+ 4

3. [Lromanp TpeyroiabHAKA.
[TycTh B IPSIMOYTOJIbHOM CHCTEME KOOPAMHAT Ha TJIOCKOCTH 3a/1aHbI BEPLIMHBI TPEYTOIbHUKA A(xl, yl) ,

KOOpAUuHAT. Torz[a, OYCBUIHO, YTO UMCIOT MCCTO (i)OpMyJ'II)IZ X =

B ()c2 ) yz) uC (xs, y3) . BeIpa3zum miomans TpeyrobHIKa yepe3 KOOPAUHATHI €r0 BEpIIMH:!

11x —x Y —
1= X3 V1= Vs
S=+= . ®opMyITy MOKHO 3aITHCaTh B BUIE OMPEICITUTEIS TPETHETO MOPSIIKa:
2%, =X3 Y,— Vs
1 X N
S=x—|x, vy
T )
2
X3 V3

IlonsgpHas cucTeMa KOOPAMHAT HA MJIOCKOCTH
Jlyist Toro, 4yTOOBI 33aTh MOJIAPHYIO CUCTEMY KOOPIUHAT Ha IUIOCKOCTH, HAaJ0 3a(UKCHPOBAThH, BO-TICPBBIX, TOUKY
Hayvajga KOOPJHHAT, a BO-BTOPBIX, JIy4, BRIXOAIINN U3 3TOW Toukd. HeoOX0MUMO TakKe ONPENCIUTh CAMHUIHBIA OTPE30K
1 TOJOXUTEJIbHOE HANPABJICHUE OTCUETA YIVIa MEX]IY JYYOM U OTPE3KOM, COCOUHSIOIIMM Hayajao KOOPAUHAT C KaKOMu-
OO0 TOYKOH TUIOCKOCTH.
[TonoxxeHne TOYKM Ha IJIOCKOCTH 3amaércsl AByMs uuciaamu. IlepBoe — paccTosiHME OT TOYKHM O Hadaja KOOpAMHAT, a
BTOPOE — YTOJ MEXIY 3a(pMKCHPOBAHHBIM JTyIOM M OTPE3KOM, COCTUHSIIONINM TOUKY H Ha9axo KOO IMHAT.

(P

"-P

OOBIYHO HANPABJICHUE OTCUETA YIJIa BRIOMPAIOT MMPOTHB YacoBO# cTpesku. CTaHaapTHOE 0003HAUCHHE KOOPAUHAT
TOYKH B TOJISIPHOH CHCTEME — (p, (p). CymiecTBYIOT GOpMyJIbI MEpexojia MeXIy 3aJaHHBIMH CTaHIAPTHBIM 00pa3zoM
JICKapTOBO# U MOJSIPHO#M CHCTeMaMu KOOpAMHAT. Eciin oHM APYT APYry COOTBETCTBYIOT (T.€. JOJDKHBI COBIAJATh Havasa
KOOpJMHAT B O0EHMX CHCTeMaX, JIyd IOJSIPHOM CHCTEMBbI KOOPJAMHAT JOJDKEH COBIANATh C “TOJOKHUTEIHHOU” YaCThiO
MepPBOI OCH JIEKAPTOBOM CHCTEMBI, JIOJDKHBI OBITh OJIMHAKOBBIMH EIMHUYHBIE OTPE3KH), TO

x = p-COSp,

Y = prsing. — — )

=

—

B apyrux ciydasx (GopMyiibl 3aBHCAT OT IOCTAHOBKH 3a1a4d, HO IOJYYUTh HMX JIETKO H3 TEOMETPUYECKHX
coobpaxxenuii. C momomplo 3THX (POPMYT MOXKHO OCYIIECTBIISITH MEPEXOJ MEXKIY ABYMS CUCTEMaMH KOOPIMHAT,
peoOpa3oBhIBATE KOOPANHATHI TOUECK, YPABHEHMS KPUBBIX U T.1.

HHHHH}IDI/I‘ICCK&S{ )4 cd)epnquKaﬂ CHUCTEMBI KOOPJAMHAT B IIPOCTPAHCTBE

Kak u Ha IMI0CKOCTH, B MPOCTPAHCTBE MOJIOKCHHE JTF000I TOYKH MOXKET OBITh OMPEICIICHO TPEeMsl KOOPAWHATAMU B
PA3IMYHBIX CHCTEMAaX KOOPAUHAT, OTJIIMYHBIX OT JIEKapPTOBOW MPSAMOYTOJIbHOM cucTteMsbl. L{unmnuaapudeckas u chepudeckas
CHUCTEMBI KOOPJIMHAT SIBJITIOTCS 0000IICHHUEM ISl IPOCTPAHCTBA TOJISIPHON CHCTEMBI KOOPAMHAT, KOTOpast Oblia oApoOHO
paccMoTpeHa BbILIE.

BBejiem B npoctpancTBe Touky O iy |, Berxomsmuii u3 Touku O, a taxxke Bekrop N L 1, |ﬁ| =1. Yepes Touxy O

MOXKHO IMPOBECTU €AWHCTBCHHYIO IJIOCKOCTh, HEPIICHANKYJISIPHYIO BEKTOPY HOpPMaAJU. ﬂﬂﬂ BBCJCHUSA COOTBCTCTBUA MCKAY
HHHHHL[pH‘IeCKOﬁ, C(l)equeCKOﬁ n L[eKapTOBOﬁ HpHMoyFOHLHOﬁ CUCTEMaMU KOOPAUHAT TOYKY o COBMCIIAKOT C HA4YaJIOM
ZleKapTOBOﬁ HpHMoyFOHBHOﬁ CHUCTEMbI KOOpAUHAT, Iy | — ¢ HOMOXKUTENLHEIM HaIlpaBJICHUEM OCH X, BEKTOp HOpMAJIU — C
OCBIO Z.



Humuagpudeckas u chpeprdeckas CUCTEMBI KOOPAWHAT MUCTONB3YIOTCS B TEX CIIydasx, KOTJa ypaBHEHHE KPUBOU
WJIA TIOBEPXHOCTH B JIEKAPTOBOH MPSIMOYTOIBHOM CHCTEME KOOPIMHAT BRITIAIAT JOCTATOYHO CI0XKHO, U OIICPAINH C TAKUM
YpaBHEHHEM IPEACTABIAIOTCS TPYIOSMKAMHU.

z llycte OM= O, OMi=r1; MM; =1z
Ecnu u3 Touku M omyctuth nepneHaukymisp MMi Ha MIOCKOCTS,
TO Touka M1 OyJneT MMeTh Ha INIOCKOCTH HOJISIPHBIE KOOPAWHATHI

(r,p).

Onpeoenenue.
z HunusaprUYecKUME KOOPAMHATAMU TOYKH M HA3bIBAOTCS YHUCIIA

(r, @, ), xoTopbIe ONpEnENAIOT MONOKEHHE TOUKH M B
POCTPAHCTBE.

= Onpeoenenue.
.7 CoepuueckuMu KOOpAWHATAMHM TOYKH M Ha3bIBAIOTCS YHUCIa

- (0,0,9) ,rne o - yros Mexxay OM u ocblo Z.

Ce53b YUTUHOPUYECKUX U NPAMOY20TbHBIX 0eKaAPMOBbIX KOOPOUHAM MOYKU
=1 X=rcos@; y=rsin@;

S D S N R

CeA3b cihepuyeckux u nPsAMOY20IbHbIX OEKAPMOBHIX KOOPOUHAM MOYKU

Cosp = sing =

X = psin@cosep, y=psindsing, z= pcosH.

p=+X>+Yy>+7%, cosf =

Y

Z
T 9Ty
X“+y +2 X

Bonpocwt u 3a0auu:
3anaua 1. Haiitn Touxy, cummerprunyio Touke M (—31) oTHOCHTENEHO Hauama KOOP/MHAT.

3anaua 2. Jlokasats, uto Tpeyronbhuk ¢ Bepmumnamu A(—1,3), B(2,—1), C(5,3) sensercs pasHoGepeHHbIM.

3anmava 3. JlaHBI JBe NMPOTHBOIOJIOXKHBIE BEPIIMHBEI KBajapara A(—:Ll) u C (2,6). Haiitu xoopauHaThel ABYX ApPYTux
BEpIIMH.

3anaua 4. HaiiTh KOOpAMHATHI LIEHTPa TSKECTH CHCTeMbl AByX Matepuanshbix Touek M, (x;, 1) nu M,(x,,v,), B

KOTOPBIX COCPEAOTOYCHBI MACChI ml u m2 .

3anaua 5. [laHbl BepUIMHBI OHOPOAHOTO MPOBOJIOYHOTO Tpeyrompauka: A(-1,3), B(2, -1), C (-2, 3). Onpenenurs HeHTP
TsDKecTH TpeyroiabpHuka ABC.

3anaya 7. JlaHbl BepUIMHBI OJHOPOJHON 4eThipexyronbHoil miactunku: A(-1, 1), B3, -1), C(2, 2), A(-2, -2). Haiitu
KOOPJIMHATHI LEHTPA TSKECTH ITOM IIIACTHHKU.

3amaua 8. [lanbr BepmmHbI TpeyroidbHHKa A(2; -5), B(1; -2), C(4;7). Haiftu Touky mepecedeHust co croponoii AC
OUCCEKTPHUCHI €r0 BHYTPEHHET O YIiia Ipy BepiinHe B.

Bompocsr:

JlekapToBBI IIPSMOYTOJIbHBIE KOOPANHATHI HA TJIOCKOCTH U B TPEXMEPHOM MPOCTPAHCTBE.

Iocrpoiite Touku A (1, -2, 4) u B (2, 0, -5) B npsAAIMOYroJIbHOM cUCTEME KOOpJIMHAT.

Kak HaxomsT paccTostHEE MEXy AByMsI TOUKaMH?

Hanummmre popmyiisl 1esieHus oTpe3ka B JaHHOM OTHOLIEHHH.

[Ipoexuus HanpaBIEeHHOTO OTPe3Ka HA OCH KOOPANHAT.

Brlpaskenne romay npsMoyrojibHIKa yepe3 KOOPIUHATHI BEPILIHH.

[TomnsipHbIe KOOPAMHATHI TOYKH HA TNIOCKOCTH. CBSI3b ¢ IPSMOYTOJIbHBIMUA KOOPAWHATAMH.

NogkhwphE

Ilpakmuueckoe 3anamue 3-4.
Ilpamaa nunua Ha naOCKOCmMu: YypAeHeHUe NPAMOIL C Y2l06blM KOIPPuuuenmom; obuwiee ypasneHue npaAMoil;
ypaeHeHue npAMoOil, NPOXooAuwiell Yepe3 OAHHYI) MOYKY 6 OAHHOM HANPAGNEHUU; YPABHEHUE NPAMOU, NPOX0oauiell



yepes 0ge danmvle MOUKU; YPAGHEHUE NPAMOTL 8 OMPE3KAX.

Ilens: chopMupOBaTH MPEACTABICHUE O BO3MOXKHBIX CIIOCOOAX 3aaHMs IPSAMOIM HA IUIOCKOCTH, BBIPAa0OTAaTh yMEHHUE
BBIOHPATH COOTBETCTBYIOLIEE yPaBHEHNE I KOHKPETHOH 3a1aunt

Cooepicanue:

YpaBHEHHE MPSIMOI ¢ YTIIOBBIM K03 HUIIMEHTOM

obmiee ypaBHEHHE IPSIMOHN

ypaBHEHHE NPSIMO#, TPOXOSLICH Yepe3 TaHHYIO TOUKY B TaHHOM HANpaBICHUH

ypaBHEHHE MPSIMO#, IPOXOISIICH Yepe3 IBe AaHHBIC TOUKU

ypaBHEHHE MPSIMOil B OTpe3Kax

Teopemuueckan uacme:

B nmekapToBO# cHCTeMe KOOPAMHAT Ha IUIOCKOCTH Ka)kaas mpsiMasi OmpeesisieTcss ypaBHeHHeM |—if cremeHu u,
00paTHO, KaXKI0€ ypaBHeHHE |—if cTerneHn onpeaenseT NpsMyto.

VpaBHeHne mpsMoit ¢ yrmioBeIM Kodddurmentom: Y=kx+b, rme Kk — yrmoo#t kodddumment mpsmoi, b —
HayaJbHas OpAMHATA.

Hpumep: Hanwcats ypaBHEHHE IPIMOi, poxosiieii uepe3 Touky Mo(-2;1) u o6pasyromieii ¢ mpsimoit 3X — Yy + 2
=0 yron B 45°.

Pewenue.

YpaBHeHHE NPSIMOH, poxosinieii gepe3 Touky Mo(Xo,Yo) IMEET BUA:

Y —Yo=Kki(X —X0), T.e. y— 1 =ki(x + 2)

B paBeHcTBe HEOOXOAMMO OMPEACIUTH YIIIOBOH Kod(dumuent Ki. Jms 3Toro BOCmoib3yeMcs YCIOBHEM, YTO
HCKOMasi TIpsiMast 0Opa3yeT ¢ maHHON npsimoir 3x—y+2=0 yron B 45°. VrinoBo#i kodddunuent nanuoi npsimord ki = 3.
Torna umeem:

tg45° = K=k o3k
1+k.k, 1+3k,

1

orkyna 1 + 3ky = 3 — ky, wim k1 =— . TloxacraBus ks = — , moimyunm: Yy — 1 = — (X + 2) wiu X — 2y + 4 = 0 — uckomoe

ypaBHEHHE TPSIMOii.
Oobmee ypaBHeHHe npsimoii: AX+By+C=0, rne A, B, C — mpousBonsHbie uncna. OueBunno, A u B He MoryT OBITH
OJTHOBPEMEHHO PaBHbI HYJIO.

X
VpaBHeHne mpsMoli B otpeskax: —+-—=1, rme a, b — BenMUMHBI OTpe3KOB, OTCEKaEMBIX MpAMOI Ha

KOOPAUHATHBIX OCAX.
3amMedaHmue. Hp?[MaS[ JIMHUA B OTPE3Kax OTCCKACT OT KOOPAWHATHOI'O YTJia Hp?[MOYFOJ'IbHBIﬁ TPCYTOJIbHUK,

1
IO/ KOTOPOTO onpeensiercs hopmyioit S, = E|a||b| .

Hpumep. dana npsmas 5x-3y-30=0. Haiitu mmomiams TpeyroidbHHKA, OTCEKAEMOTO MPSMOW OT KOOPIWHATHBIX
OCeH.
Pemenne. 3amumem ypaBHEHHE NpsSAMOW B OTpe3Kax, pa3leIMB BCE UIEHBl IaHHOTO ypaBHeHus Ha 30:

1 — l =1.Us ypaBHEHHs BUJIHO, uTo a=6;b=-10. CnenoBaTesbHoO, SA = l |6||— 10| =30 xs.em
6 10 2
HopmasbHoe ypaBHeHHe mpsMoii: XC0S6 + ysingd - P = 0, tme O - yrom, KOTOpslii 0Opasyer mpsiMas ¢
MTOJIOKUTEIHHBIM HanpaBieHueM ocu OX.
Hpumep. aHo ypaBHeHue npsimoit 5X — 12y + 26 = 0. [IpuBecTr K HOpMaIbHOMY BUJLY.
Pemenue. JInst mepexoma oT oOmIero ypaBHEHHS MPSMOW K HOPMaJIbHOMY HEOOXOIWMO 00€ dYacTd OOIIero

YpaBHEHHsI YMHOKUTH HA HOPMUPYIONTUH MHOXHUTEeTh M = ———————. 3HaKk BeIOUpaeTCs MPOTUBOTIOJIOKHBIM 3HAKY
2 2
+VA°+B

C. B nanHom ypaBaenun A=5, B= -12, C=26. Tak xakx C>0, ToO HOpMHPYIOIIMI MHOXHTENIb OEPEM CO 3HAKOM MHHYC, T.€.

1 1 1

M=-———— = YmHOXKMB Ha M = JAaHHOE  ypaBHEHHE,  IOJYYUM:

+J25+144 13’ 13
12 5 12

——X+—=Y- 2=0 - HOpMalbHOE YpaBHEHHE IPsSIMOi: COSO= — —, sinfd= — , P = 2.
13 13 13
Bonpocwt u 3a0auu:
3agaya 1. Jlano oOmee ypaBHenume mpsmMod 3X—2y + 12=0. CocraBbTe ypaBHEHHE O3TOH IpPSIMOW C YIJIOBBIM
K03(h(pULIMEHTOM M ypaBHEHHE B OTPE3KaX.
3agaua 2. CocraBbTe ypaBHEHHE MPSAMOI ¢ yriaoBbM Koddduuuentom K = 2, npoxosiuieit yepes rouky M(-1;2).
3anaya 3. CocraBbTe ypaBHEHHUE MPSIMOM, IPOXOSIICH Yepe3 TOUKU M1(2;1) u M2(1;—3).



3amaua 4. JlaHo oOiiee ypaBHeHHEe npsimoi 12X — 5y — 60 = 0. Hamucars:
1) ypaBHEHHE C YIIOBBIM KO3()HUIIMEHTOM;
2) ypaBHCHHE B OTpE3Kax;
3) HOpMaTbHOE ypaBHCHHE.
3amaya 5. [IpsAmas Ha IUNIOCKOCTH OTCEKAeT Ha OCAX KOOPAMHAT PAaBHBIE IOJOXHUTENbHBIE OTpe3ku. COCTaBUTh ypaBHEHHE
TPSIMOM, €CITH IIOIIA (b TPEYTrOJIbHHKA, 00OPa30BaHHOTO NMPSIMOM € OCIMH KOOPIHMHAT, PaBHA 8 KB.SJI.
Bompocsr:
1. Yro rtakoe yrioBod KOIDGUIMEHT NPSIMOH HAa IUIOCKOCTH? 3alUIIUTe YpaBHEHHE NPSIMOH C YIIIOBBIM
K03 (D (HUIIHEHTOM.
JAnst KakuX IpSIMBIX YIJIOBOW KOA((HIIUEHT HE OnpeaesnseTcs?
HccnenoBanue o0MIEro ypaBHEHUsI IPSIMON Ha IIOCKOCTH.
Kaxoit Bun umeeT ypaBHEeHHE MPSMOii B 0Tpe3Kax?
3anuInTe HOPMAIBHOE YPAaBHEHHE MIPSMOH.
3anuiuTe ypaBHeHUE NPSIMOU, IPOXOIALIel Yepe3 JaHHYIO TOYKY B JaHHOM HallpaBIICHUH.

ok wd

Ilpakmuueckoe 3anamue 5-6.

Yeon meancoy oeyma npameimu. Yenoeus napannenvsnocmu u nepneHOUKyaApHocmu 08yx nPAMbIX.

Paccmoanue om mouxu 00 npamoil.

Ilenv: cdopmupoBaTh yMEHHE HaXOOUTh Yrojd MEXIy JBYMS TpSAMBIMH, OIPEACTIATh MNapajuIe]bHOCTh |
MEPIEeHANKYIIPHOCTD ABYX MPSIMBIX

Cooepircanue:

(OpMyIIBI TSl BBIYHUCIICHHS YTJIa MEXKAY MPSIMBIMH

Teopemuueckaa wacmo:

y =KX+
ITycTh JaHBI JBE MPSMBIE X+ .Vron Mexay JByMs NPAMBIME Ha TUIOCKOCTH MOET OBITh BBIYHCIIEH
y=k,x+b,
k, —k
o dpopmyre: tgp = —2—2L.
1+kKk,

HeoOXoquMbIM W JOCTATOYHBIM YCIOBHEM MapajuleIbHOCTH JBYX HPSMBIX SIBISETCS PaBEHCTBO HX YIJIOBBIX
k03 duimentoB: ki=k; Heobxoaumoe n 10CTaTOYHOE YCIOBUEM NEPHESHANKYIIAPHOCTH JBYX NPSIMBIX 3aKIIFOYAETCS B TOM,
YTO MPOM3BEACHUE UX YIIOBBIX K03 duimentoB paBHo (-1): kiko=-1.

3amevanue. Ecim ypaBHeHHs ABYX MpsIMBIX 3amaHbl B oOmeM Buge AiX+Bi1y+Ci=0 u Axx+Boy+Cy=0, To yrmoBeie

A A

K03()(DUIIMEHTHI 3TUX NPSIMBIX OYJIyT UMETh BHJI: kl =— 2

, .
B, B,
1) TIlycte upsiMele mapamnenpHbl. Torma Ki=k, wiam —=—=, T.e. eciM B YypPaBHEHUAX JBYX MPIMBIX
B B,
COOTBETCTBYIOMNE KO3(D(UIIMEHTH IPH TEKYIINX KOOpAMHATaX MPOIOPIHOHAIBHBI, TO NPsMble apauienbHbl. Ecin npu
5TOM HMeeM OTHOIIeHHe —= = —- = —+ 10 MpsSMbIEe COBIAAAIOT.
B, Cz
2)  Tlycth mpsiMbie TIEPIEHANKYIISAPHBL. TOrIa BBIMOIHACTCS PABEHCTBO kl . k2 =—luwm —-—==-1 um

1 2
AiA; + BB, = 0 - 310 ecTh HEOOXOIMMOE M JOCTATOYHOE YCJIOBHE HEPIEHANKYSIPHOCTH JBYX HPSIMBIX, YPaBHEHUS
KOTOPBIX 33/1aHbI B 00IIEM BHJIE.
Hpumep. [ansl ypaBHeHHUS IBYX NMpAMbIX: 2X —Y + 3 = 0 u 4X — 2y + 5 = 0. Kak pacrosioxxeHsl 5TH npsimble?
2 -1 3
3nece A1 =2,B1=-1,Cy1 =3, A2 =4, By, =-2, C; = 5. 31ech BBHIIOJIHIIOTCS COOTHOICHUS: — = —2 * g , T.C. TIpSIMBIC
napaJuieNbHBI.
[pumep. ansl ypaBHEHUS ABYX HPSAMBIX 3X — 2y + 1 =0 u 2X + 3y + 4 = 0. Kak pacmnonoxeHsl 3TH IpsMble?
Pemenune. BeimumeM ko3¢ GUIMEHTH Mpu MepeMeHHbIx x u y: Ay = 3 By = -2, C=1, A, = 2, B, = 3, C, = 4.
PaccMoTpuM BhITIOJIHEHME ycioBHE neprneHauKyisipHocti. Mmeem: AjA; + BiBy = 32 - 2.3 = 0. YcioBue BBINOJIHEHO.
CriefioBateNbHO, JaHHbBIE MIPSIMBbIC TIEPIICHIUKYIISPHBI.
YroObl HaiiTH paccTosiHue 0T TOUKH Mo(Xo,Yo) 10 IpsAMOH, HEOOX0AUMO: 1)ypaBHEHHE JaHHOM MIPSIMOM MPUBECTH K
HOPMaJIbBHOMY BHIY; 2)IIOACTaBUTh BMECTO TEKYIINX KOOPIHHAT, KOOPAUHATH! TOUYKH Mo(Xo,Yo).
|d| = | XoC0SE + yosing - P|
Hpumep. Haiiti paccrostane ot Touku Mo(-2,3) mo npsimoii 3X — 4y —2 =0,
Pemenne. [IpuBoauM naHHOE ypaBHEHHE K HOPMAJIBHOMY BUY, YMHOXKasl €F0 HA HOPMHUPYIOIIUI MHOXKUTEIb



m=_ 1 1
¥ +4> 5
ITomyyum HOpMAITLHOE YPaBHEHUE 3 X — ﬁ y— g -
5 5 5

2 6 12 2 20
5 5 5 5 b

4
Y OtpulaTespHOe 3HAYCHUE AJIs OTKIOHEeHHWs O, ykasplBaeT Ha To,
Mo(-2,3) 9TO naHHast Touka  Mo( -2,3) JIEKUT OT AaHHOM MPAMOH ¢ TOH xKe
v CTOPOHBIL, YTO HAYAJIO0 KOOpAUHAT. FIcKOMOe paccTosHue
| d| = |-4| = 4.
1
; 0 g
>
Pz :
Bonpocet u 3a0auu:
1. [IpoBectu yepe3 ToUKy nepeceueHus npsambix x—y—3=0, 2x+3y—11=0, npsmyro, napamienbHy npsmoi Sx — 4y — 17

=0.
2. Jlyu cBera, mpoxosmmii yepe3 Touky Mi(3;—1), orpaxkaercst ot mpsimoii  2X—y-1=0 u mocie 3TOro MpOXOAUT Yepe3
touky M2(5;3). HamucaTh ypaBHEHHS MAJArOMIETO U OTPAKEHHOTO JTydei.
3. Haiitu npoeximto Touku M(3;2) na npsimyro 3x —2y + 1 =0.
4. Nausl Bepuunbl Tpeyronsauka: A(3;1), B(-5; -5), C(-1;4). Haiitu ypaBHEeHUsI OHCCEKTPHC €ro BHYTPEHHETO W BHEITHETO
VIJIOB TIpH BepuIinHe A.
5. Hauel Bepummubl Tpeyronbuuka: A(1;-1), B(-2;1) u C(3;5). CoctaBuTth ypaBHEHHE NEPICHAUKYISIPA, OMYIIEHHOTO W3
BEpIIMHBI A Ha MeIaHy, IPOBEICHHYIO U3 BEPIIUHEI B.
6. He BeIMUCIISIS KOOPIMHATHI BEPIIMH TPEYTrOJbHIUKA, HAUCATh YPaBHEHHS NMPAMBIX, IPOBEACHHBIX Yepe3 3TU BEpPLINHBI
MapasuieIbHO MPOTUBOJCKAIIUM CTOpoHaM. CTOPOHBI TPEYroJbHHUKA 3a/aHbl ypaBHeHUsIME: SX—2y+6=0; 4x-y+3=0 wu
X+3y—7=0.
7. CocraBuTh ypaBHEHHE MPSIMOW, KOTOpas MPOXOAHMT uepe3 Touky P(8;6) u oTcekaeT OT KOOPIMHATHOTO yriia
TPEYTOJBHUK C TUIOIIA/IbI0, paBHOK 12 KB.ejI.
8. CocTaBUTh ypaBHEHHE MPAMOiL, mpoxoasiei yepe3 Touky P(-2; 3) Ha onmHakoBeIx paccrosHusx oT Touek A(5; -1) u
B(3; 7).
9. Beraucnuth paccrosinue d Mex 1y napauienbHeiMu npsimbivu: 3X — 4y — 10 = 0; 6x — 8y+5=0.
Bompocsr:

1. [aiite onpenesneHue yria Mexay IByMs OpsiMbIMH. Kak ompesensercs KOCHHYC YIila MEXAy JBYMs HPSMBIMH Ha
IUIOCKOCTHU?

2. CdopmynupyiiTe NpU3HAKA NAPAICTGHOCTH M IMEPICHIUKYISAPHOCTH IPSMBIX, 3aJaHHBIX a) OOIIHMHU
ypaBHEHHUSAMH; 0) YPABHEHHUSIMH C YTIIOBBIM KO3 (PHUIIHEHTOM.

3. Kak onpenenuth paccTOSHAEC MK a) TOUKOM U TPSIMOiA; ) ABYMsI TapajIebHBIMHU MPSMBIMHA?

4. MOXHO JIU CUUTATDb YCIOBHE —— = i = & NPU3HAKOM MapalieIbHOCTU MPSMBIX?

A, B, G
IMpakTuyeckoe 3ansiTue 7-8.
Kpusbie BTOpOro nopsiaka.
OKpy:KHOCTb. DJUIHIIC.
Llenv: chopmupoBaTh NpencraBicHue 00 ypaBHEHHH KPUBOH BTOPOrO MOPSIKA, YPABHEHHH OKPY)XHOCTH, ypPaBHEHHH
9JUTUIICA, HAYYUTHCSI ONPENEIISITh OCHOBHBIC ITAPaMETPBI KPUBBIX M0 331aHHOMY YPaBHEHHIO
Cooepircanue:
KpHBasi BTOPOTO MOPsAKa
OKPY>XKHOCTh
SILTHIIC, KAHOHUYECKOE YPABHEHHUE SIUTHIICA, (DOKYCHI, SKCIIEHTPUCHUTET U TUPEKTPHUCHI SILTHIICA
Teopemuueckas wacmo:
OKpYKHOCTBIO Ha3bIBACTCS TEOMETPUIECKOE MECTO TOUEK, PABHOYAAICHHBIX OT OJIHOM M TOM K€ TOYKH, HA3hIBAEMOit

2 2
neHTpoM. KaHOHMYeckoe ypaBHEHHE OKPYKHOCTH (X - Xo) + (y - yo) = R? . Ecnmu Xo = Yo = 0, TO meHTp
OKPYHOCTH HAXOJUTCS B Hadalle KOOPAMHAT U ypaBHEHUe uMeeT Bu;: X2 + y2 = R?
IIpumep. ONpeIeNUTh LEHTP H PAIHyC OKPYKHOCTH, JAHHOH ypaBHeHHeM: X° + y2 —8x+6y+21=0

Pemenne. J/lanHOe ypaBHEHHE MPEACTABISIET OKPYKHOCTD, TaK KaK OTCYTCTBYET WICH C IPOU3BEICHIEM KOOPIMHAT
1 k03 uImeHTH MpH KBaapaTax KOOPAMHAT PaBHBI MEXAy coOoi. [IpuBomUM NaHHOE YpaBHEHHUE K KaHOHHYECKOMY
BUy. i 3TOrO MEpenuiIeM JaHHOE YPaBHEHHE B BUJIE:



(x> —8X)+(y*+6y)+21=0 wum
(x> —8x+16) + (y* +6y+9)+21-16-9=0 wum
(x=4)*+(y+3)’ =4

OTKy/a 3aKIIF0YaeM, 4To IMEHTP OKpY)KHOCTH uMmeeT koopanaaTtel C(4,-3) u R = 2.
DJNIUIICOM Ha3bIBaeTCSd I'€OMETPUYECKOE MECTO TOUYEK, CyMMa pacCTOSHHH KOTOPBIX 1O JABYX JaHHBIX TOYEK,

Ha3bIBAEMBIX (JOKyCaMH, €CTh BEIMYMHA IIOCTOSHHASA, paBHas 2a. O003HAUNM pacCTOSIHHE MEXKAY (OKycaMH 2C. Cymmy
paccrosEmii 10 pokycoB 2a. Ocb X HampasuM uepes GOKYCEL, a 0ch Y MEpICHIMKYIAPHA 0cH X H JEIHT PACCTOSHHE

Mexay pokycamu nomosiam. Toraa Touku Fl, F2 - POKYCHI ITUICA UMEIOT KOOPIAHHATBL. Fl (—C; 0), F2 (C; 0) .
IMycts Touka M (X; y) - JIS)KUT Ha 3JUTHIICE.

- -
FlM F2 M |=2a. imeem

Torma +

Jx+c)? +y? +./(x=c)? +y? =2a.
\/(X+C)2 + y2 =2a—\/(X—C)2 + y2 Bo3BoauM B KBaapar

(x+¢)* +y* =4a’ —4a\/(x—c)2+y2 +(x—c)* +y?

Acx = 4a* —4a\/(x—c)2 +y°

cx—a’=a(x—c)? +y?

(cx —~ az)2 =a’(x—c)* +a’y’

(az —CZ)XZ n azyz :az(az _Cz)

TTOCKOJIBKY 1O YCIIOBUIO (az - C2 )> 0, 1o 0603naunm (az — C2 )= b2 .

Tonysaewm (a2 - cz)x2 +a’y’ = az(a2 —02) b’x* +a’y? =a’b?’;
2 2

X Yy 1

OKOHYATEIBHO MOJTyYaeM: — + b_2 =
x? y?
KanoHnveckoe ypaBHEHHE 3JIIMIICA: + — 1. Ecii @ = b, TO SIUIMIIC CTAHOBUTCS OKPYKHOCTBIO.

2 2
a~ b
C
Benuunna — Ha3bIBaeTCS SKCIIEHTPUCUTETOM DIUIUICA U 0003HAUAETCS Yepe3 OyKBy & .

a a
IIpsiMbie X = £ — , mepHeHAUKYISIpHBIE K (POKATBHONM OCH 3JUTHIICA M OTCTOSIIHE HAa PACCTOSIHUM — OT €T0 IIeHTPa,
& &

Ha3bIBAIOTCA AUPCKTPHUCAMU IJUIUIICA. I[I/IpeKTpI/ICLI SJIIMIICA O6J'[a£[aIOT CBOMCTBOM: OTHOIIICHHE paCCTOHHI/Iﬁ JII000M TOYKH
SJuIMIIca 10 (1)0Kyca n COOTBCTCTByIOIIICﬁ JAUPEKTPUCHI €CTh BEJIMYMHA TIOCTOSIHHAA, paBHAasA SKCLUCHTPUCUTETY.

\4

Az

P>
1
|




IIpumep. Cropona pomba paBHa 5 u BeicoTa 4,8. Uepes ABe BEPIIMHBI MTPOXOIUT AJLTUIIC, (POKYCHI KOTOPOTO COBIAAAIOT C
JBYMsI IpYyrUMU BepiirHamMu pom6a. COCTaBUTh ypaBHEHHE JUIUIICA, TIPUHSB IHArOHAIM poMOa 32 OCH KOOP/IUHAT.
Pemenmne: I1o ycmosuro 3amaun AF; = 5 AK = 4,8. Torna miomans pomba S = AF-AK = 4,8-5 = 24.

y

B

B

C g1pyroil CTOpOHBI, KakK W3BECTHO, IUIOIIAAb paBHAa IMOJOBHHE MPOM3BEJCHMS [HAroHaleH, T.e.

S = % AB - F,F,; #o AB = 2b, F1F, = 2c. Toraa S=2bc=24 , oTKyza b = E Jlanee, AOZ n OFlz _ AF12
c

2 2
wm D +C° =25, Crie10BaTeNLHO, [ ONPEAEIIEH s C MMEEM: ﬁ +c2=25 wm c*—25c2+144=0.
C

O603naunm C° =t . Torna umeem: t2 —-25t+144 =0 :
_ 25£4625-576 257
12 — -
’ 2 2

2 2 2
Tak xak ¢ >0, To C; =3, ¢ = 4. Torma b1 =4, b, = 3. UsBectHO, uTO I wmnca A = b +C” | torma

a’=4*+3*=25 a=5

t,=16,t,=9.

2 2 2 2

y y

VCKOMBIMH ypaBHEHHAMH dIutHnca 6yayT: — +-— =1 (ecinu dokycs nexar Ha ocu OX) u — +-—=1

25 16 9 25

(ecnu poxycel exat Ha ocu OY).

Bonpocwt u 3a0auu:
3agaua 1. JlaHo ypaBHeHue osimnca: 25x% + 169y? = 4225. BbIYMCINT JUIMHBI OCEH, KOOPAMHATHl (POKYCOB U
9KCIIEHTPUCHUTET JJUIHIICA.

2 2
X o o
3agaua 2. B smmmarnc —+y—:1 BIIMICAH INPaBWIBHBIN (PaBHOCTOPOHHMI) TPEYTOJLHHK, OJHA M3 BEPIIMH KOTOPOTO
COBITQIA€T C MPABON BEPIIMHOM O0bIION ocH. HaliTh KoOpAMHATEI ABYX IPYTHX BEPIINH TPEYTOJBLHHKA.
2y
3amava 3. B ammnne —— + 2 =] BHOMCaH NPSAMOYTOJBHUK, JBE IPOTHUBOINOJIOKHBIE CTOPOHBI KOTOPOTO MPOXOAAT uUpe3
24
(OKyChl. BRIYHMCIUTE TIIOMIAAb ATOTO MPSIMOYTOJILHHKA.
2 2
X

=1 B 1ouxe Mo(Xo,Y0).

b

3aaua 4. CocTaBUTh ypaBHEHUE KACATENbHOM K aymncy — +
a

Bompocsr:

1. Yro Takoe OKpy>XHOCTH? 3amuIInTe KAHOHWYECKOE YpaBHEHHE OKpyKHOCTH. Kakne ocoOeHHOCTH nMeeT olree
YpaBHEHHE OKPYKHOCTH?

2. JlaiiTe ompejieNieHUe JJUIUICA. 3allUIINTE ero KAHOHUYEeCKoe ypaBHeHue. [IpoBequTe ¢ MOMOIIBbI0 KAHOHHYECKOTO
YpaBHEHHSI HCCIIEIOBAaHNE (POPMBI AILIHIICA.

3. Uro Takoe 3KCUCHTPUCUTET U AUPEKTPHUCHI dJLTUIICA?

4. Kak ompenensiorcs pokaabHBIE paguychl dJutnnca?

IIpakTuyeckoe 3ansiTue 9-10.

I'unepoouia. Ilapa6osa.

OO0mee ypaBHeHHe JIMHUI BTOPOr0 MOPSIAKA.

Ilenv: copMupoBaTh NpeACTaBICHUE 00 OOIIEM YPaBHEHWH KPHBOW BTOPOrO MOPS/KA, YPaBHEHHH T'HIIEPOOIIBI,
YpaBHEHHH MapadoIIbl, HAYIUTHCS ONPEACTATh TapaMeTPhl KPUBBIX MO 3aJaHHOMY YPaBHEHHIO

Cooepircanue:

runep0Oosa, KAHOHUIECKOE YPaBHEHHUE THITEPOOIIBI, JUPEKTPUCH THUITEPOOITHI

napabosra, KaHOHMYECKOe YpaBHEHHUE TapadoIIbl



Teopemuueckaa yacms:
T'umrepOomnolt HAa3BIBAETCS TEOMETPHUECKOE MECTO TOYEK IUIOCKOCTH, JUISI KOTOPBIX PAa3HOCTH PACCTOSIHHN IO OBYX
TOYEK, Ha3bIBaeMBIX (POKYCaMH, €CTh BEIMINHA TIOCTOSIHHAS, paBHAs 2d.

OGo3sHaunM paccrostaue Mexay pokycamu 2C . Pasnocts paccrostuii 10 Gpokycos 28 . Ock X HaIpaBuM Yepes

(oKychl, a 0ck Y MEPHEHANKYISIPHA OCH X M AETHUT PacCTOSTHAE MEX Ty (poKycamu nonosnam. Torga Touxku Fl, F2 -

(oxychl THIIepOOIBI UMEIOT KOOPAHHATEI. Fl (—C; 0), F2 (C; O) Tycts Touka M (X; y) - JIOXUT Ha rumepooue.

H
Tornma — FZM =+2a . Umeem

F.M

\/(X + C)2 + y2 - \/(X - C)2 + y2 =128 . Jlanee nposesiem 1enouky npeoGpazoBaHHii.

\/(X + C)2 + y2 =+2a+ \/(X — C)2 + y2 BosBoauM B KBaapar

(x+¢)% +y? =4a% + 4a,/(x— €)% + y* + (X —C)% + y?
Acx = 4a* J_r4a\/(x—c)2 +y°

ox—a’ =+a/(x—c)? + y?

(cx - az)2 —a’(x—c)* +a’y’

(a? —c?x* +a%y? =a’(a? —c?)

[TOCKONBbKY MO YCIOBHUIO (a —C )< 0, 10 0603HaUMM ( - C2 )= —b2 .

22 2.,2 215 2.
HonyqaeM(a —c)x +ay:a( c) —b*x* +ay” =-a’b%;
2 2
W
OxoHYATeIBHO MOJTyyaeM S T 1
a~ b
XZ 2
Kanonnueckoe ypassenue runepbomsr: X _ Y — 1+ Ecnu runepGona 3aana cBOMM KaHOHMYECKHM YPAaBHEHHEM,
2 2
a~ b
TO IIABHBIMH OCSIMH THIIEPOOJIBI SIBISIIOTCS. OCH KOOPANHAT, a LEHTpP TUnepOoIIbl HAXOIUTCS B Hauaie KOOPANHAT.
[IpsIMOYTONBHUK CO CTOpOHaMH 23 H 2D, pacroNIOKEHHBIH CHMMETPHYHO OTHOCHTENBHO OCeH THmepOosBl U
KACAIOIIMIACS ee B BEpIIMHE, HA3bIBACTCS OCHOBHBIM IMPSIMOYTOJBHUKOM THUIEpOOIbl. JIaHHBIA MPSAMOYTOJIbHUK HMEET
BepiuHBl B Toukax A: (a, b), Az (a, -b), As (-a, -b), As (-a, b). JInaronamp OCHOBHOTO MPSIMOYTONBHHUKA HA3BIBAIOTCS

b

ACUMIITOTaMH FI/Il'Iep6OJ'ILI. YPaBHeHI/IH aCUMIITOT UMCIOT BU/I: y =—XH y =——X-
a

a a
[IpsiMbie X = £ — , mepreHANKYIApHbIE K (POKANTBHONW OCH THIIEPOOIIBI 1 OTCTOSIINE HAa PACCTOSHIM — OT ee IIEHTPA,
& &

Ha3bIBAIOTCA JUPCKTPHUCAMU FI/IHCp6OJ'II)I.

\

A(-a,0)

\

a
X=-—




[Tapabonoii Ha3bpIBaETCS TEOMETPUIECKOE MECTO TOUYEK TUIOCKOCTH, PABHOCTOSIIMX OT OJHON TOYKH, HAa3bIBAEMOM

. . . . 2 _ 2
(hoKycoM, U JaHHOM IPAMOI, Ha3bIBaeMOM aupeKTpucoi. Kanonndeckoe ypaBHeHue mapabons:: Y~ = ZPX . Hapa60na

=./2pX
cuMMeTpryHa oTHocuTenbHO ocu OY. B mepBoii uerBepTn nmeem y P Bo3pacratomas ¢pyHkius. Touka O c
kooparHaTamu O(0;0) Ha3pIBaeTCS BEPIIMHON TapadoIIbI.
2 2 2
WHOTIa NPHXONHMTCA paccMaTpuBaTh ypaBHEHHA Buaa Y = -2 px; X = 2 py:. X" = -2 Py. 5m

YpaBHCHUA SABJIAKOTCA YPAaBHCHUSAMU r[apa6onLI, HO HC ABJIAIOTCA KAHOHUYCCKUMH.

Y Y Y
LF
F % x X
F
x*=2py x*=-2py

yi=-2px

O6H_II/IM YPaBHECHMEM JIMHUM BTOPOTr0 NOPsAJAKA HA3bIBACTCs YPABHCHUE BHUA:

AX* +2Bxy+Cy? + DX+ Ey + F =0, e A> + B? +C? 0.

Bonpocwt u 3a0auu:
2 2

y

X o
3amauva 1. Ha rumepbomne — — -— =1 B3sTa TouKa, abcmucca KoTopoil paBHa 10 1 opAWHATA MOJOXKUTENbHA. BRraucants

(oKanbHBIE PaIyC-BEKTOPBI 3TOI TOUYKH U Yo MEXAY HUMH.

2 y
3anaua 2. Beraucuts napametp napabonst Y = 2PX , eciu u3BecTHO, UTO OHa Kacaercs npsimoit X — 2y +5=0.

3agaua 3. MocroBas apka uMeeT (opmy mapadosnsl. OnpenenuTs napaMeTp 3Toi mapabobl, 3Has, YTO IPOJIET apKu PaBeH
24 M, a BeICOTA — 6 M.
3amaua 4. Ctpys BOmBI, BBIOpachiBacMas ()OHTAHOM, NpHHHMAaeT (opMy mapadoibl, mapameTp Kotopoit p =0,1wm.
OmpenenuTs BHICOTY CTPYH, €CJIM H3BECTHO, UTO OHA MajaeT B 0acCeiH Ha paccTOsSHUE 2 M OT MecTa BBIXOA.
Bompocsr.

1. 3anummure oOlee ypaBHEHHE KPUBOK BTOPOTO TOPSIKA.

2. Jlaiite omnpeneneHUe TUIEpOONbL. 3alMIINTE  KAaHOHMYECKOE ypaBHeHHe rumepbonbl. Kakas rumep6osa

Ha3bIBAETCS COMPSKEHHON TaHHOM?
3. Cuenaiite yeprex runepOossl. Hamuinure ypaBHEHHs ACUMIITOT MUTIEPOOIIBL.
4. Jlaiite onpenernenue napaboibl. 3aUIIMTE KAHOHMYECKOE YPaBHEHHUE Mapabobl. UTo Takoe mapamerp napabossi?

Ilpakxmuueckoe 3anamue 11-12.
Oobuwee ypagnenue naockocmu. Ypasnenue nnockocmu 6 ompeskax. Hopmanvhoe ypasnenue niockocmu.
Ienw: chopMupoBaThH MPEACTABICHUE O PA3IMIHBIX CIIOCO0AX 3aaHMs IUIOCKOCTH, HAYYHTHCS OMPEACIIATh PACIOI0KECHUE
IUIOCKOCTH B MMPOCTPAHCTBE 10 33aHHOMY YPaBHCHHIO
Cooepircanue:
HOPMAaJIbHBIN BEKTOP IJIOCKOCTH
oOIiee ypaBHEHHUE IIOCKOCTH, YPaBHEHHE IUIOCKOCTH B OTPEe3KaxX, HOPMaJIbHOE YPaBHEHUE TUIOCKOCTH
Teopemuueckasn wacmo:

Ecmu puxcupoBana mpon3BoIIbHAS IEKApPTOBA MPSIMOYTOIbHAS CHCTEMa KOOPAUHAT, TO INTOCKOCTH (P) onpeaernsercs
YpaBHCHHEM TIEPBOU CTEIICHH OTHOCHTEIIBFHO COBOKYITHOCTH MIEPEMEHHBIX X, Y, Z.

Oobmee ypaBHeHue miockoctu: AX + By + Cz+ D =0, rne A, B, C, D
MIPOU3BOJIbHBIC TIOCTOSIHHBIE, TIPUYEM XOTsI Obl 0HO U3 yncen A, B, C oTiim4HO T
— n(A B,C)

OT HYJISI, BEKTOD n = {A, B, C} neprneHIuKyJISIpHBIA MaHHOW TUIOCKOCTH, |
HA3bIBACTCS] HOPMAIBHBIM BEKTOPOM TUIOCKOCTH.




YacTHble cIy4an 00IIero ypaBHEHHs INIOCKOCTH:

1. CBOOOTIHBIN WIEH paBEeH HYIIIO, T. €.

D=0: Ax+By+Cz=0

IUIOCKOCTh MPOXOIUT Yepe3 Hayaao KOOPAUHAT

2. OpyH 13 K03 UIMEHTOB MPH TEKYIIHUX KoopAnHATaX paBeH 0 u

a) D # 0, Torma nnockocTs mapaniensHa co

OTBETCTBYIOLIEN KOOPIUHATHON OCH:

A=0, moecoa By+Cz+D=0

TUIOCKOCTB apaJuI€iibHa OCH Ox

B=0, mozoa Ax+Cz+D=0

IUTOCKOCTH MapaiensbHa ocu Oy

C=0, mocoa Ax+By+D=0

TIJIOCKOCTH NapaJljieJibHa OCHU Oz

6) D =0, Toraa nmockocTs mpoxoaut uepes

COOTBCTCTBYIOLIYIO KOOPAUHATHYIO OCh!:

A=0, mozoa By +Cz=0 IIOCKOCTh MPOXOJUT Yyepe3 ock Ox
B=0, mocoa Ax+Cz=0 IJIOCKOCTh POXOAUT Yyepe3 och Oy
C=0, mozoa AX+ By = 0 IUIOCKOCTB MPOXOINT depe3 ock O
3. JIBa ko3 urmenTa npu TEKyIUX KOOpAnHaTax paBHsl 0 u

a) D * O , TOrZ1a TNIOCKOCTD MapaJljic/ibHA COOTBeTCTByIOH.[eI\/’I KOOpZ[PIHaTHOﬁ IIJIOCKOCTH:

B=0, C=0, mozoa Ax+D=0 IUIOCKOCTH MapajuienbHa miockoct Oyz (meprneHaukyIspHa ocu Ox)
A=0, C=0, mocoa By+D= 0 IUIOCKOCTH MapajuienbHa miockoctu OXZ (mepneHaukyIapHa ocu Oy)
A=0, B=0, mocoa Cz+D=0 IUIOCKOCTH MapajiebHa miockoctr OXY (mepreHauKyspaa ocu 0Z)

6) D =0, Toraa nmockocTs copnanaer ¢ coo

TBETCTBYIOIIEH KOOPAUHATHON TIIOCKOCTBIO:

B=0,C =0, mozoa AX=0uwm x=0

ypaBHeH#ue miockoctu Oyz

A=0,C =0, mocoa By=0uwm y=0

ypaBHeHHe miockocti OXz

A=0,B=0,moz0a Cz=0wm z=0

ypaBHeHHe w1ockocta OXy

PaznuyHbplie BUALI YpaBHEHUHN MIOCKOCTU

1. VYpaBHeHHE IIOCKOCTH B OTpE3Kax

IIycTh MIOCKOCTH HE MPOXOJIUT Yepe3 Hadalo KOOPAHWHAT, a OTCEKaeT OT OCeW KOOPAMHAT COOTBETCTBEHHO
oTpeskH @, b, ¢, T. e. miockocTk mpoxoaut depe3 Touku M(a,0,0), N(0,b,0) u R(0,0,c).

z

<\

YpaBHeHHE TaKOH TJIOCKOCTH:

2. HopmanbHoe ypasnenue miockoctn: XCOSQr + yCOSﬁ +Z2COSy — P=0.

3. YpaBHeHHe IIOCKOCTH, MPOXOIAMICH Yepe3 JaHHy0 TOUKY: A (X - Xo) + B (Y-VYo) + C (z-20) =0
4. VpaBHEHHE IUIOCKOCTH, MPOXOIAMIeH depe3 Tpu daHubie Toukr  Mi(X1,Y1,21), M2(X2,Y2,22), Ms(X3,y3,23), He
JIe)Kalue Ha OJTHOM MPsIMOi:

X=X Y=Y Z—1
((MlM'Mle)'MlMs): X=X Y.= Y, Z,- 7 :O,
X=X Ys—Y1 434

[pumep. CocTaBUTh ypaBHEHUE IIIOCKOCTH, poxoasiieil yepe3 Tpu touku A(2,1,3), B(1,0,4) u C(1,1,5).
Pemenne.



x-2 Y-1 z-3
= -1 -1 I=-2x-2)-1(y-1)-1(z-3)+2(y-1) =
-1 5-3 -1 0 2

=-2X+4-y+1-72+3+2y-2=-2X+y-z+6=0 wm
2X—Yy+z-6=0-uckoMoe ypaBHCHHE TIIOCKOCTH.
Bonpocwt u 3a0auu:
3amaua 1. Jlausr aBe touku Mi(3; -1; 2) u Ma(4; -2; -1). CocraBuTh ypaBHEHHE TUIOCKOCTH, TPOXOISIICH dYepe3 TOUKY

HEPICHIUKYJLIPHO BEKTOPY M 1M 2.
3amava 2. CocTaBuUTh ypaBHEHHUE IUIOCKOCTH, KOTOpas MIPOXOAUT gepes TOYKY
Mo(3; -2; -7) mapamtensHo miockocTr 2X —Z + 5 = 0.
3amava 3. B myuke miockoctedt 2X—3y +z2—-3+ 1 (X + 3y + 22+ 1) =0 HaliTH MIOCKOCTb, KOTOpas: MPOXOAUT HYepe3
touky M1(1; -2; 3); napamtensHa ocu OX; mapamiensia ocu Oy; napamiensHa ocu Oz.
3agaua 4. CocCTaBHTh ypaBHEHHE IUIOCKOCTH, mpoxozsmieii vepe3 touky M(0; 2; 1) u mapamnenbHONH BeKTOpam
a={1;1;1}« b ={1;1;-1}.
3agaua 5. CocTaBUTh YpaBHEHHE IUIOCKOCTH, MPOXOJsIIeld depe3 aBe AaHHbie TOUKd Mi(X1; Y1; Z1) u Ma(Xo; Yo; Z2)
TIEPIEHANKYJISPHO TaHHOMU MJIOCKOCTH.
3anava 6. J/[Be rpaHu KyOa Jiexat Ha IIOCKOCTSIX: 2X — 2y +Z2— 1 =0 u 2x-2y+z+5= 0. Beraucnuts 00beM 3TOr0 Kyoda.
3amaua 7. CoCcTaBUTh ypaBHEHHUE IIOCKOCTH, MIPOXOsiei uepe3 ock Oy u Touky G(4,2,-5).
Bompocsr.

1. 3ammmmTe M3BecTHBIC BaM ypaBHEHHMS IIOCKOCTH.

2. Kax HaliTH paccTOSHHE OT TOYKHU JI0 IIOCKOCTH?

3. TlokaxkuTe, YTO BCSKOE ypaBHECHHE IEPBOH CTCIICHM OTHOCUTEILHO COBOKYIHOCTH IEPEMEHHBIX X, Y, Z
OIpesieNIsieT INIOCKOCTD B MPSMOYTOJIBHOM CHCTEME KOOPAUHAT B TPEXMEPHOM MIPOCTPAHCTBE.

Ilpakmuueckoe 3ansmue 13-14.

PaccrosiHue OT TOYKHM 0 IIOCKOCTH.

YroJ Mexay ABYMsI IJIOCKOCTSAMH. Y CJIOBHS NAPAIEILHOCTH U MEePHEHINKYISIPHOCTH ABYX IJI0CKOCTEHA.
Ienv: chopMUpOBaTH YMEHHE HAXOJUTh PACCTOSHHE OT TOYKH JIO MJIOCKOCTH, YTOJ MEXAY IUIOCKOCTSIMH, ONPEIESITh
napauieIbHOCTh UITH MEPIEHMKYIIIPHOCTD IIOCKOCTEH
Cooepircanue:
pacCTOsHKUE OT TOYKH JI0 IIOCKOCTH
YTOJ MEXY IIOCKOCTSIMU
YCIOBUSI MAPAIUIEIBHOCTH U MEPHCHANKYIISPHOCTD [UIOCKOCTEH
Teopemuueckas wacmo:

Iycte nanet aBe maockoctu (P1) u (P2). [lycTh qaHbl HX 00IIKE YpaBHEHUS:
AX+Biy+Ciz+ D1 =0 u AxX+Byy+ Cyz+ Dy =0. Yriom Mexay IByMs INIOCKOCTSIMH Oy/ieM Ha3bIBaTh JII000i 13
JIBYX CMEXHBIX JIBYTPaHHBIX YIJIOB, 006pa3oBaHHBIX STHMHU IUTOCKOCTSIMH. Ipu 9TOM

nn,) AA +BB,+CC,

cosp = —1-2% = .
|-, A +B2+C? A2+ B2 +C2
y A _B _GC
CJIOBHUEC HapaﬂHeHBHOCTI/I TIJIOCKOCTEMU. .
AZ BZ CZ

YCHOBI/IC HepHeHIlI/IKYJ'IHpHOCTI/I HHOCKOCTGﬁZ AlAZ + Bl Bz + C1C2 = 0 .
|AX, + By, +Cz, + D|

JA? £ B? +C2

Paccrosiaue o1 To49kH Mo(Xo,Yo,20)10 tutockocTu AX + By + Cz + D = 0: d=

Ipumep. Berauennts paccrostaue ot Toukn M(-9,6,6) 1o mockoctu 2X — 6y — 3z +9 =0.

2-(-9)-6-6-3-6+9 63
:—:9
J22+(-6)° +(-3)° T

IIpumep. Haiiti ocTpblit yron Mexay TNIOCKOCTSIMU:
Sec-3p+4z-4=0,(1)
3x-dy-27+5=0.(2)

Pewenue: Tlo popmyne

Pewenue: d =




cosg— A+ BB, +CC,
JA:‘+BE+C3 A B R
15+1z 8| 19

—— [ C0Sg=——,
¥= i

cosg= 04990, @=60°04",

Bonpocwt u 3a0auu:
3amaua 1. BEIYHCINTD pacCTOSIHUE OT TOYKH M 10 TUIOCKOCTH & , ecnu: 1) M (-2,7,1), & : 2x-6y+3z+1=0;
2)M (1,-3,4), ¢ :2x-6y-3z+27=0.
3amaua 2. HaiiTi BETMYUHY OCTPOTO YTiIa MEXIy IUIOCKOCTSIMHU:
11x-8y-7z-15=0, 4x-10y+z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+z-3=0.
3anaya 3. Hanucats ypaBHeHHE IIOCKOCTH, mpoxoasuiel yepe3 ase Touku M1 (0,0,2) u M2 (0,1,0) u obpa3yrormieit yron
45 rpanycos ¢ wiockocthio OYZ.
Bompocsl.
1.Kax onpenenuTs BEIHUUHY YIJIa MEXKAY IBYMS IUIOCKOCTSAMU?
2.ChopmynupyiTe yCIOBHs apauIeIbHOCTH U TIEPIIEHIUKYIISIPHOCTH JIBYX TUIOCKOCTEH.
A_B_G_Db

3.MoXHO M CYUTaTh YCIOBHUE Az - B C - D NPU3HAKOM MapajuIeNbHOCTH IIocKocTeit? UTo MOXHO
2 2 2

CKa3aTh 00 3THX IIJIOCKOCTSIX?

4.Kax Bl nymaere, kakoe U3 MPUBEACHHBIX HIDKE YPaBHEHUH COOTBETCTBYET IUIOCKOCTH, MPOXOASIIECH depe3 TOUKU
M(0,-3,2) u N(5,4,-1) mapamnensHo ocu Oy: 3x+5z-10 = 0, 3y-z-10 = 0, 2x-5y+10 = 0, 3x-5z+10 = 0?

Ilpakmuueckoe 3anamue 15. Ilapamempuueckue u Kanonuueckue ypasHeHus NPamoi 6 npocmpancmee. YpasHenus
npamoii, npoxooauieil uepes 0ee mouxku. Odujue ypasnenus npAmoil.
ILlens: chopMHUpOBATH YMEHHE COCTABISTH HEOOXOAMMOE ypaBHEHHE NPSMOW B IPOCTPAHCTBE, ONPEIEIATH IapaMeTph
TIPSIMO¥A IO YPaBHCHHIO
Cooepircanue:
mapaMeTpUIECKUe U KAHOHWYECKHUE YPaBHEHHUS PSIMOU B IIPOCTPAHCTBE
YpaBHEHHUsI IPSIMO¥A, IPOXOIAIIECH Yepe3 1B 3aJlaHHbIC TOUKH
Teopemuueckas wacms:
[TonoxxeHne nNpPsAMON B TPEXMEPHOM MPOCTPAHCTBE OyleT BIIOJHE OTPE/ICNICHO, €CIM 3aJa/iM  Ha npsMOi

OTIPEJICTICHHYI0 TOYKYy Mo IpH IOMOIIM €€ paanyc — BEKTOpa Z U BEKTOp S 0, xotopoMy npsimMas mapajienbHa.

BeKTOp S P 5TOM HA3bIBACTCS HaHpaBHSIIOHlCﬁ.

/E(I,vm,n)

X=X, +1l
[TapameTpuueckue ypaBHEHHs IIpAMOM B IpocTpaHcTBe: Y =Y, + tm >, xaHoHuueckue ypaBHEHUs:
Z=17,+nt
X=X Y=Y _2-1 o o
= = YpaBHCHUA psAMou, IpOXOaAIICH qepes JBC 3aJaHHBIC TOYKH:

I m n ’
X=% _ Y- Y _ 1-14

=X Yo=Y 74
JTro0ast npssMad B TPEXMEPHOM IMPOCTPAHCTBE MOKET OBITh BbIpaKCHA TAKKEC YpAaBHCHUAMU BYX IO CKOCTEH:

Ax+By+C,;z+D, =0,
Ax+B,y+C,z+D, =0’

OIPEACIACMbIC 9 TUMHU YPABHCHUSAMU, PA3JIMYHBI U HC TapalJICJIbHBI.

KOTOpBIE OIPENeNIOT 0o0llee ypaBHEHHE NPSMOM B MPOCTPAHCTBE, €CIU IJIOCKOCTH,



2x-3y+2-5=0
3X+y-2z-2=0"
TpebyeTcst MPUBECTH JaHHOE YpaBHEHHE K KAHOHHYECKOMY Buay. J{iist aToro cHavana Haiaem Touky Mo(Xo,Yo,Zo),

JIeXKALyI0 Ha JaHHOW IIPSIMOM.
[Monoxum 2=20=0 B ¥ pelIM CUCTEMY IBYX YPaBHEHHN:

2x —3y =5,
X+y=2

YMHOXHB BTOpPOE ypaBHEHHE Ha 3 W CIIOKHB C IIEPBBIM ypaBHeHHeM, moimydmm 11x=11, x=1. U3 BTOpOTO
ypaBHenust y=2—-3x=2-3=-1. Utak, Touka Mo(1,—1,0) HaiineHa.

Haxonum HanpaBistoninil BEKTop S= [ﬁlﬁz] , Tae ﬁl :{2, _3; 1}, ﬁz = {31 1, - 2}

[Ipumep. Jlano oOriee ypaBHEHHE TIPSIMOH:

Il |2 |3
§=[2 -3 1=6l+3l,+2l,+9, -1, +4l, =5l +71, +11l,
3 1 2

Urak, Touka Mo(1,-1,0) u S = {5, 7, 11} HaiineHsl. KaHoHMYecKkoe ypaBHEHHUE MPSIMOiT UMEET BUA:

x-1 y+1 z

5 7 11

Bonpocet u 3a0auu:

2Xx+3y—-z—-4=0, [x+2y+4z-8=0
3X+5y+22+1=0, |6x+3y+22-18=0
X+y+z+1=0,

2x+y—-z =0’

3agaya 1. CocTaBUTh MapaMeTPUUCCKHUE YPABHEHUS MIPAMBIX !

3amaua 2. OnpeneauTs KOOPIAUHATHI HAMPABIISIOIIETO BEKTOPA MPIMOit 1)

2x+y—z+5:0_3 3X-y+7z-1=0
3X+2y+4z+7=0"" |-x+2y+11z+5=0"

Bompocsr.
1. 3anumure u3BecTHRIE BaMm ypaBHEHHS MPSIMOM JTMHUHU B TPOCTPAHCTBE.
2. Uro Takoe HANpPaBJISIOIIKI BEKTOP MPSIMOii?
3. Kak onpenenuts KOOPAWHATHI HANPABJISIFOIIETO BEKTOPA MPSAMOMA IO 00IIEMY €€ YPaBHEHUIO?
4. Kaxk npeobpa3zoBaTh o0mice ypaBHEHHE MPSAMON K KAHOHIHYECKOMY?

Ilpakmuueckoe 3anamue 16. Yroa mexay AByMsl MPSIMBIMH B NMpocTpaHcTBe. PaccrosiHue OT TOYKH 10 NMPSIMOii.
Kparuaiimee paccrosinue Mexkay AByMsl IPSIMbIMH. YTO0J Me:KAy NPSIMOM M NJIOCKOCTHIO.

IJenv: chopMupoBaTh yMEHHE BBIUHCIATH YroJl MEXAY ABYMsI HPSIMBIMH B HPOCTPAHCTBE, PACCTOSHHE OT TOYKH JIO
NIPSIMOM, KpaT4aillee pacCTOSHUE MEKIY ABYMs NPSMBIMU, YTOJI MEXAY IPSAMOH U IJIOCKOCTBIO

Cooepircanue:

YTOoJI MEXAY ABYMS NPAMBIMHA B ITPOCTPAHCTBE, paCCTOAHMUE OT TOYKHU 10 HpHMOﬁ

KpaT4ailluee pacCTOSTHUE MEXY ABYMS IPSIMbIMU

YroJl MKy NPSAMOU U MJIOCKOCTHIO

Teopemuueckan wacmo:

Yenom medxncoy osyms npsmvimu B TpOCTpaHCTBE OyAeM Ha3bIBaTh JIIOOOH M3 YIIoOB, 0Opa3oBaHHBIX JIBYyMs
NIPSIMBIMH, TTPOBEJCHHBIMH Yepe3 MPOU3BOJIBHYIO TOUKY IapalieNbHO AaHHBIM. OYeBUIIHO, 33 YTOJl ¢ MEXAY NPSIMBIMU

MOKHO B3ATh YroJl MEXIY MX HaNpaBIIsIOIMMH BEKTOPAMM: §1 = {Il’ m,, nl} u §2 = {IZ’ m,, n, }, KOCHHYC
KOTOPOT'0 MOKHO HAalTH 10 popmyIie:

LI, + mm, +nn,

COS¢:i 2 2 2 2 2 2

\/Il +m; +n; -\/I2 +m; +n,

VoM Mexy npsaMoi . = Y=Y = L%
I m n

1000 U3 JABYX CMCIKHBIX YTJIOB, 06pa30BaHHLIX l'[pSIMOﬁ nec HpOCKHHeﬁ Ha IINIOCKOCTh.

u mockocTbio AX + By + Cz + D = 0 Gyznem Ha3bIBaTh



cos( - ) = sing = | Al + Bm+Cn|
2 A2+ B2 +C2 AP +m2+n?

Al+Bm+Cn=0 — yciioBre mapaieqbHOCTH IPSIMO M TFIOCKOCTH.
T == F — YCIIOBHE NEPIECHIUKYIISIPHOCTH IIPSIMOU U INIOCKOCTH.

m

Bonpocwt u 3a0auu:
3agaya 1. BIYuCIUTE KOCHHYC yTJia MEXIY PSIMBIMU:

1 . X=5t-4 ) X=t-3
pXLyr oz p X2 Y 2% )y s
2 1 5 -2 3 1
z=-t+1 Z=-t+2
3 . 1 Xx=2t-1 1 3 1 X=-t+1
A i RV S ¥ A i SV T
1 2 1 5 3 -2
z=-t+4 z=5
x-1 y+2 z-1

3anaya 2. Haiitu Touky nepecedeHust npsmMoit u mwiockoctu X+Yy-z-3 = 0.

3 4

Bompocsr.
1.Kax onpenenuts yroia MexIy AByMs IPSMBIMHU B IPOCTPAHCTBE?
2.KaxoBbI yci10BHS NapajiebHOCTH U NEPISHINKYISIPHOCTH IBYX MPSIMBIX B TPEXMEPHOM NPOCTPaHCTBE?
3.Kak HailTu TOouKy nepeceueHus IpSIMO U IIIOCKOCTH B TPEXMEPHOM IIPOCTpaHCTBE?
4.CchopmynupyiiTe yciaoBHs NapauIeIbHOCTH U NEPIEHANKYISPHOCTH MPSIMOM U IIIOCKOCTH.

5. [lepeyeHnb JauTEPATYPbl, HEOOXOAMMOI 1)1 OCBOECHUSI JUCIUTJIMHBI

OcHoBHasi inTEpaTypa:

I'pemunoB, A. A. Ananutuyeckas reomerpusi. Bekropnas anre6pa. KpuBbie BTOporo mopsaka :
yuebHoe mocooue / A. A. I'pemmmnos, T. U. benoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
nocryna: http://www.iprbookshop.ru/13004.html

JlonoJHUTeILHAA JTUTEPATYpA:

[Toropenos, A. B. Ananutuueckas reomerpust / A. B. [loropenos. — Mocksa, MxeBck : Perymnsipnas
u XaoTHYecKas JMHAMHUKa, 2005. — 208 C. — Pexxum JIOCTYyTIa:
http://www.iprbookshop.ru/16488.html



