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BBEJIEHUE

1. Hesap u 3a0a4u M3yYeHUs1 AU CHUNINHBI

Llens aucuuruimHbl:  (opMuUpoBaHHEe Habopa oO0ImIENPOPECCHOHATBHBIX  KOMIETCHIUI
OakanaBpa no HanpasieHuto ToArotoBku 09.03.02 «MHpopMamOHHBIE CUCTEMBI U TEXHOJIOTUI.

3amaun OCBOCHHSI TUCIUILTUHBL: (HOPMUPOBAHHE MTPEICTABICHHUIA O POJIM U MECTE MaTEMATUKH
B COBPCMCHHOM MHUPC, OTallaX pPas3sBUTHA, YHUBCPCAJILHOCTU €€ HOHATHH WU HpeﬂCTaBHCHHﬁ;
(dbopMHpoBaHHE YMEHUN KOHCTPYUPOBAHMS M aHAJIM3a MAaTEMAaTHUECKUX MOJIEIeH 0ObEKTOB, CUCTEM U
MIPOLIECCOB TIPH PEIICHUU 3a/1a4, CBSA3aHHBIX cO cepoii Oymymiel mpodecCUOHATbHON AeITeIbHOCTH;
OBJIQJICHUE HABBIKAMH TOYHOTO W CXKATOTO BBIPQKCHUS MATEMATHYECKOW MBICIH B YCTHOM W
IIMCBMCHHOM H3JI0OKCHHH, C HCIIOJIb30BaHUCM COOTBGTCTBYIOH_[eﬁ CHUMBOJIMKH, TCOPCTUYCCKOIO U
IKCIEPUMEHTAIBHOTO HCCIICIOBAHUS B MPO(ECCHOHAIBHOM eI TeIbHOCTH.

2. O0opynoBaHHe M MaTepHAJIbI

[IpakTuueckue paboThl 1O AUCHUIUIHHE «['eomeTpus» MPOBOAATCS B y4eOHOH ayIUTOPHH C
MyJIbTUMEANA 000PYIOBaHHEM: IPOESKTOP, KOMITBIOTEP, SKPaH HACTEHHBIH.

3. HammeHoBaHMe NPAKTHYECKHUX PadoT

Ne HanmenoBanue TeM TUCUMIUIMHBIL, UX KPATKOE Obbem N3 Hux
Tembl coJiepKaHue 4acoB IpaKkTU4ecKas
JICI HOJIFOTOBKA, 4YaCOB
UIUIN

HBI

2 cemMecTp
1 OcHOBHbBIE TNPUJIOKEHHUSI MeTOJa KOOPAUHAT Ha 2 2

niockoctu. Ilpeodpa3oBanue cucreMbl KOOPAMHAT.
[lpsmoyronpHass  JeKapToBa CHCTEMa  KOOpPIWHAT.
[TonsipHble KOOPAMHATBI U MX CBSA3b C JIEKAPTOBBIMHU

KOOpAWHATaMU. Hunmaapuueckue, chepuieckue
KOOPJIMHATBHI.
2 IIpsiMast IMHUSA HA VIOCKOCTH: YPaBHEHHE NPSMON € 2 2

YIJI0BbIM KO3 puuuenTom; o0mee ypaBHeHHe
NpsAMOM; ypaBHEeHHE NPSAMOM, Npoxoasimei 4Yepe3
JAHHYI0 TOYKY B JIaHHOM HAIIPaBJICHHH; YPABHEHHUE
NPsAMOM, Npoxoasilmieii 4Yepe3 ABe JAaHHbIEe TOYKH;
ypaBHeHHe mNpsAMOM B  orTpe3kax. HopmanbHoe
YpaBHEHUE NPSIMOIl. Y paBHEHHE ITy4YKa MPSIMBIX.

3 Yroa MeXAy JABYMS  NPSIMbIMH. Y CJIOBHUA 2 2
NapauieIbHOCTH M INEePHeHAMKYJISIPHOCTH JABYX
npsmbix. PaccTossHue OT TOYKM [0  HOPSIMOM.
Ilepeceuenne nByX NpsSIMbIX.

4 Kpusbie BTOporo mopsiska. OKpy:KHOCTb. JJLIHIIC. 2 2
I'unep6osa. IlapaGosaa. lccienoBanue ypaBHEHMIA.
OO1ee ypaBHEHME JIMHUI BTOPOTO MOPSIKA.

5 OO0mee ypaBHeHHe. YpaBHeHHMEe IJIOCKOCTH B 2 2
orpe3kax. HopmanbHOe ypaBHEHHUE MIJIOCKOCTH.
6 PaccTosiHre OT TOYKM /10 MJOCKOCTH. YTOJ MEKIY 2 2

ABYMS INIOCKOCTSIMH. YCJIOBHSA IApPAJLICNIBHOCTH M
NEePHEHIUKYJISIPHOCTH ABYX IIJIOCKOCTEM.




7 I[TapameTpuyeckne W KaHOHHMYECKHE YPaBHEHHS. 2 2
Oo0wmee yYPaBHeHHe. YpaBHeHus NPSAMOii,
npoxojasieil 4vepe3 jaBe ToYku. OOIMe ypaBHEHUS
npsaMor.  Yron  Mexnay npaMmbeiMH.  Kparuaiimee
paccTosHUE MKy IBYMS PSIMbBIMH.

8 Yron wmexny aBymsa npsimbiMu. Paccrosinue ot 2 2
TOYKH 10 npsaMou. Kparuyaiiliee paccTosiHUE MEXIY
JBYMS IIPSIMBIMU. YTOJI MEXKIY IPSIMOU U INIOCKOCTBIO.

Hroro 3a 2 cemecTp 16 16

4. ConepskaHue NPaKTHYECKUX padoT
Ilpakmuueckoe 3anamue 1.
Ocnoenvie npuioscenun memooa Koopmmam Ha njiockocmu. Hpeoﬁpmosanue cucmemol Koopdunam.
HEJlb: C(i)OpMI/IpOBaTL IpeACTaBIICHUC O KOOPAWMHATHBIX CUCTCMaAaX Ha INIOCKOCTH U B IMPOCTPAHCTBE, O BO3MOKHOCTHU UX
npeo6pa30BaH1/m B 3aBHCHMOCTH OT ITOCTaBJICHHOM 3agadyun
Cooepircanue:
ACKApTOBbI KOOPAWHATELI, NOJIAPHBIC KOOPAWHATLI, HUWINMHAPUICCKUE KOOPANHATHI, C(bepnqecxne KOOPJAUHATbI
pacCTOsIHUEC MCKAY ABYMS TOYKaAMU HA IJIOCKOCTHU U B TPEXMEPHOM IIPOCTPAHCTBE
ACJICHUEC OTPE3Ka B JaHHOM OTHOIICHUHN
BBIpaKEHHUE IUIOIIAN TPEYTOJIbHUKA YEPE3 KOOPAUHATEI €T0 BEPIINH
Teopemuqecmm uyacmo:>
I[eKaDTOBLI KOOpJAHWHAThI HA HDSIMOI7L Ha IMJIOCKOCTH U B TPOCTPAHCTBE.
JlexapTOBEI KOOpAMHATHI HA MPSAMOHN BBOIATCSA CIEOyOIMM oOpa3oMm: BriOepeM Ha mpsMoil ompenerncHHOE

HampaBlieHde M HekoTopylo Touky () (Hauano KOOpAMHAT), Jallee YKaxeM eIUHMIy Maclitaba. PaccMoTpum
npousBonbhyio Touky M ma ocu | . IlexaproBoii koopauuaroii X Toukn M Gyaem Ha3bIBATh BETMUMHY HAMPABICHHOTO
orpeska OM .

Paccrosiane Mexay nsyms toukamu M, u M, pasuo Benmunne orpeska M, M ,, B3sras 1m0 aGComrOTHON
semnune, .e. P(MM,) = |x2 _x1| _

JlBe B3aMMHO HEPIEHIMKYJIApHbIE IpsAMble OOPa3yIOT NeKAapTOBY MPSAMOYTONbHYIO CHUCTEMY KOOPAMHAT Ha
IJI0CKOCTH. [OpHM30HTAIBHYIO IPAMYIO Has3bBatoT ocklo (X uiM ocklo abcuuce, BEpTUKAILHYIO OPSIMYIO HA3bIBAIOT OCHIO
Oy umm ocpro opmHaT. KoopauHaTHEIE 0CH Pa3OUBAIOT IUIOCKOCTh HA YETHIPE KBAIPaHTa. JleKapTOBbIE KOOPAMHATHL X U

- -
¥y Touku M Ha3BIBaIOT COOTBETCTBEHHO BeNMUMHBI HanpaieHHbix otpeskos OA u OB .

Tpu B3aUMHO TeEpNEHAUKYISAPHBIE OCH B TPEXMEPHOM NpocTpaHcTBe ¢ obmum Hasatom O u enuHoit
MacIITaOHOW EAMHUICH 00pa3yloT JCKAPTOBY IPSMOYTOJBHYIO CHCTEMY KOOPJHHAT B TPEXMEPHOM IMPOCTPAHCTBE.
YKa3aHHbIE OCH COOTBETCTBEHHO Ha3biBaoT: ocklo OX wmmm ockro abeuuce; ockio () mim ockio opauuar; ockio OZ wim

OCBKO allIlJIMKAaT.
- - -

Hycte OA, OB u OC mupoexuun npoussonbHoil Touku M mpocrpanctsa na ocu  Ox, Oy n Oz.

HeKapTOBHMI/I OpsAMOYTOJIbHBIMM KOOpJAWHATaMu X, V, Z TOYKH M Ha3bIBAlOT COOTBCTCTBCHHO BCIHMYHHBI

- - -

nanpasyennsix otpeskoB OA, OB u OC u o6osmnauaor M (x, y,Z) .

IIpocrteiinine 3ajaun aHAJTUTUYECCKON T€OMETPHUH.
1. Paccrosinue Mexay IBYMsI TOYKAMH Ha INIOCKOCTH M B TPEXMEPHOM IIPOCTPAHCTBE.

a) [TycTh B MpsSIMOYTOJILHOM CHCTEME KOOPAWHAT Ha MIIOCKOCTH 3aaHbI JIBE TOUKH A(xl, yl) uB (x2 ) yz) .

PaccTosiHne Mexy STUMU IByMs TOYKaMH: d ? = (x2 - xl)z + (y2 - y1)2 , OTKy1a d= \/(xz - x1)2 + (y2 - yl)z .

Eci paccMOTpeTh IBe TOUKH, JaHHBIC B TPEXMepHOM npoctpanctse: M) (xl, Vi Zl) uM, (x2 Voo Zz) , TO
paccTosiHIEe MEX,y HUMH MOXHO MOJY4UTh 1O OopMyJie aHaJIoTn4HOH Gopmye, T.e.

d= \/(xz _x1)2 +(», _y1)2 +(z, - 21)2 :

2. JleneHne oTpe3ka B JAHHOM OTHOIIICHHUU.




IycTh Ha HekoTopoit ocu | 3amamer xBe ToUKH A(xl) u B (xz) u myctb Touka C(x) , nexamas na Toi ocu |
BenAC
Ben.CB

ACIUT OTPE30K AB BHYTPCHHUM WJIM BHCHIHUM 06pa30M B OTHOIICHUHN l = . TpeGyeTc;l BbIPa3sUTb KOOPpAUHATY

x Touku C uyepes koopmunatsi Touek 4 u B , a Takxe uepes A .
IMycts cniepsa Touka C(x) nemur otpesox AB BHyTpenHuM 06pasom

2 . 2 L 2 I
Torma X = L/bcz A(xl) C(x) B(xz)
1+4

IIycTs, Teneps, B MPSIMOYTOJIbHOI cUCTEMe KOOPAMHAT Ha MIOCKOCTHU JaHbI ABE TOUKU A(xl, yl) uB ()c2 ) y2) u
touka C(x, y) nemut otpesok AB BHYTpeHHHM WM BHEIIHUAM 06Pa30M B OTHOIICHHH A = C_ Tpebyercs BbIpa3uTh

touku C(x, y) uepes koopaunate Touek A u B, a Taxxke uepes A . {ns sroro npoextupyem toukn A, B, C na ocu

_xntAx 0y = Vi+ Ay,

koopauHat. Torna, 04eBUIHO, YTO UMEIOT MECTO (HOPMYJIBL: = y
1+ 4 1+ 4

3. HHO@&QB TPCYT'OJIbLHUKA.
HYCTB B HpﬂMOYI‘OJ'ILHOfI CHUCTCMC KOOpANHAT Ha MJIOCKOCTH 3a/1aHbl BEPIIHNHBI TPCYTOJIbHUKA A(.xl, yl) ,

B ()C2 ) yz) uC (x3, ys) . BeIpa3um miomaas TpeyrojbHUKa 4Yepe3 KOOPAUHATHI €TI0 BEPILIUH:

11x —x =y
1~ X3 1~ V3
S = i— . qDOpMyJ'Iy MOXKHO 3a1ucaTthb B BUJC OHpC,Z[CJ'II/ITeJ'Iﬂ TpeTBeFO nopﬂm(a:
20, =X3 Y, = Vs
1 XN
S = ia x2 y2
X3 V3

IlonsipHas cucTteMa KOOpPAMHAT HA MJIOCKOCTU
Jlyist Toro, 4yTOOBI 3aaTh MOJIAPHYIO CUCTEMY KOOPAWHAT Ha IJIOCKOCTH, HAIO 3a)UKCUPOBATh, BO-TIEPBBIX, TOUKY
Havajga KOOPIUHAT, a BO-BTOPBIX, JIy4, BRIXOAIINN U3 3TOW Toukd. HeoOX0auMO TakKe ONPEAeIUTh SAMHUYHBIA OTPE30K
U TIOJIOKUTEIbHOE HaIlpaBJIEHWE OTCUeTa yria MEXAY JIydOM U OTPE3KOM, COEJIMHSAIONIMM Hauyajo KOOPJIWHAT C KaKOW-
100 TOUKOM TIIOCKOCTH.
[TonoxxeHne TOYKM Ha IJIOCKOCTH 3aiaércst AByMs uuciaamu. [lepBoe — paccTosiHME OT TOYKHM 0 Hadaja KOOpAMHAT, a
BTOPOE — YTOJI MEXAY 3a(KCHPOBAHHBIM JIy4OM U OTPE3KOM, COCTUHSIOIIUM TOYKY W HA9aI0 KOOPIMHAT.

P

OOBIYHO HaIpaBJICHNE OTCUETA YIJIa BEIOMPAIOT MIPOTHB YacoBOH cTpeiku. CTaHAapTHOE 0003HaUYEHHE KOOPAWHAT
TOYKU B IOJISIPHOM CUCTEME — (p, q)). CymecTByIOT (OpMyJBI Iepexoaa MEXIy 3aJaHHBIMU CTaHAAPTHBIM 00pa3oM

HeKapTOBOﬁ n HOJ'ISIpHOfI CUCTEMaMU KOOPJHWHAT. Ecim onu ApYT Apyry COOTBETCTBYIOT (T.G. JOJDKHBI COBIIagaTh Hadajia
KOOpAUHAT B obenx CUCTEMaAxX, JIy4 HOJ'IS[pHOfI CHUCTEMblI KOOPpAHWHAT JOJDKCH COBHaAaThb C “IOJIOKUTEIIHHON YacThIO
nepBoﬁ oCH ﬂeKapTOBOﬁ CHUCTEMBI, JOJIXKHBI OBITH OJWHAKOBBIMH CAUHUYHBIC OTpCBKI/I), TO

X = p-cOsp,

y = psing. o atx)




B npyrux ciaydasx (opMynbl 3aBHCAT OT IIOCTaHOBKH 3aJa4d, HO TIONYYHUTh HX JIETKO M3 TE€OMETPUYECKHUX
coobpaxkennit. C MOMOIIBIO 3TUX (GOPMYNI MOXKHO OCYIIECTBIISATH HEPEXOX MEXAY ABYMS CHCTEMaMH KOOPIWHAT,
mpeoOpa30BEIBaTE KOOPAWHATHI TOUEK, YPAaBHEHHS KPUBBIX H T.II.

Hunuaapuyeckas u chepryeckas CHCTEMbI KOOPIUHAT B IPOCTPAHCTBE

Kak 1 Ha mI10CKOCTH, B IPOCTPAHCTBE MOJIOKEHHUE JIF000H TOYKH MOKET OBITH OTPEENICHO TPEMsl KOOPAMHATAMH B
Pa3IMYHBIX CUCTEMaxX KOOPAMHAT, OTJIIMYHBIX OT JAEKApTOBOW MPSMOYrojbHOM cucTeMsbl. LlunnHapuyeckas u cepuueckas
CUCTEMbI KOOPJMHAT SIBJIIIOTCS 0000IEeHneM JUIsl IPOCTPAHCTBA MOJISIPHON CHCTEMBI KOOPJUHAT, KOTOopast ObLIa MOAPOOHO
paccMOTpeHa BBIILE.

BeeneM B mpoctpancTse Touky O u i1yd |, BEIXosmmit u3 Touku O, a Takxke Bekrop N L |, |ﬁ| =1. Yepes Touxy O

MOXKHO IIPOBECTU €JUHCTBEHHYIO INIOCKOCTD, NEPIECHIUKYIISIPHYIO BEKTOPY HOpMaiu. [l BBEACHUS COOTBETCTBUSL MEXAY
LWTMHIPUYECKOH, cheprIecKkoil U JeKapTOBOI MPSIMOYTOJIbHONW CHCTEMaMK KOOpAWHAT TOUKy O COBMENIAIOT C HayalloM
JICKApTOBO#l MPSIMOYTOIBHON CHCTEMbI KOOPAUHAT, JIy4 | — ¢ MOJ0XUTETbHBIM HAMPABICHHEM OCH X, BEKTOP HOPMAIH — C
OCBIO Z.

Lunueapryeckas 1 cepryeckas CUCTEMbl KOOPAWHAT MCHOJB3YIOTCS B TEX CiydasX, KOrja ypaBHEHHE KPUBOW
WJIM IOBEPXHOCTH B JIEKAPTOBOM MPSIMOYTOJILHOM CUCTEME KOOPAMHAT BBIMJISAAT JOCTATOUHO CIIOKHO, U OIlEpaliuy ¢ TAKUM
YPaBHEHHEM IIPEICTaBIIAIOTCS TPYIOEMKUMHU.

z IIycte OM= O, OM1=r1; MM =7
Ecnu u3 Touku M onmycTuth neprneHaukyisip MMi Ha NIOCKOCTD,
TO Touka M1 OyAeT UMeTh Ha IUIOCKOCTH MOJISIPHBIE KOOPIUHATHI

(r,e).
M
P Onpeoenenue.
z HunueApHYeCKUME KOOpAUHATAMU TOYKH M Ha3bIBalOTCA 4HCIIa

(r, ¢, 2), xoTopbIe ONpPeNENAIOT NOTOKEHNE TOUKN M B
IPOCTPAHCTBE.

= Onpeoenenue.
. CoepuueckuMu KOOpAWHATAMHM TOYKH M Ha3bIBAIOTCS YHCIA

- (0,6,0),rne o - yros Mexxay OM u ocblo Z.

Ce53b YUTUHOPUYECKUX U NPAMOY2O0TbHBIX 0eKaAPMOBbIX KOOPOUHAM MOYKU
z1=1, X=rcos@; y=rsin@;

X i y
COS¢:W1S"1¢:—W, r:\/ﬁy2

Ces3b chepuyeckux u NPsAMOY20IbHBIX OEKAPMOBHIX KOOPOUHAM MOUYKU

X = psin@cosy, y=psindsing, z= pcoso.

p=+X>+Yy>+17%, cosf =

y

VA
T 9o
XSy +2Z X

Bonpocet u 3a0auu:

3anaua 1. Haiitn Touxy, cummerprunyto Touke M (—31) oTHOCHTENBEHO Hauama KOOp/MHAT.

3anaua 2. Jlokasats, uto Tpeyronbhuk ¢ Bepmunamu A(—1,3), B(2,—1), C(5,3) sBnsercs pasHoGeapeHHbIM.

3anaua 3. Jlaubl jse nportusononoxkusie sepumnbl kBagpata A(—11) u C(2,6). Haiitn koopauuaTs aByX Apyrux
BEPIINH.

3anaua 4. HaiiTH KOOpAMHATHI LIEHTPA TSKECTH CHCTeMbl AByX Matepuanbhbix Touek M, (x;, 1) u M,(x,,v,), B
KOTOPBIX COCPELOTOUCHBI MACCEL 1) U i, .

3anaya 5. [laHbl BepUIMHBI OHOPOAHOTO MPOBOJIOYHOTO Tpeyrompauka: A(-1,3), B(2, -1), C (-2, 3). Onpenenurs eHTp
TsDKecTH TpeyroibHuka ABC.
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Bamaua 7. JlaHBl BEpIIMHBI OJHOPOAHOW YeThipexyronasHoW miactuaku: A(-1, 1), B3, -1), C(2, 2), A(-2, -2). Haiitu
KOOPJIHMHATHI LICHTPA TSXKECTH ITOH IIIACTHHKH.

3amaua 8. anmbl BepmmHbI TpeyroimbHuKa A(2; -5), B(1; -2), C(4;7). Haiftu Touky mepecedeHust co croponoii AC
OUCCEKTPHUCHI €r0 BHYTPEHHETO YIiIa IpH BepuiuHe B.

Bompocsr:

JlexapToBBI IIPSIMOYTOIBbHBIE KOOPANHATHI HA TIIOCKOCTH M B TPEXMEPHOM NPOCTPAHCTBE.

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

Kak HaxomsT paccTossHHE MEXIy AByMsI TOUKaMH?

Hanumure GpopMynbl feneHnst oTpe3Ka B JaHHOM OTHOIICHHH.

[Ipoekuust HanpPaBIEHHOTO OTPE3Ka HA OCH KOOPANHAT.

BeipaskeHue muiomnia i npsiMOyroIbHUKA Yepe3 KOOPIMHATHI BEPIIHH.

[TomnsipHbIE KOOPAMHATHI TOYKH HA TIOCKOCTH. CBSI3b ¢ IPSMOYTOJIbHBIMUA KOOPAWHATAMH.

Nogk,rowpnE

Ilpakxmuueckoe 3anamue 2
Ilpaman nunua ha NAOCKOCMU: YpaeHeHue RPAMOIU C Y2l108bim KodIdduyuenmom; odujee ypasnenue Rpamoil;
ypasneHue npamoii, RPoxXooauiell uepe3 OaHHYI0 MOYKY 6 OAHHOM HANPAGNEHUU; YPAGHEHUe RPAMOU, NPOXOOAUeil
yepes 0ge OAHHbIE MOUKU; YPAGHEHUE NPAMOIL 6 OMPE3IKAX.
ILlenv: chopmupoBaTh NpeCTABICHHE O BO3MOXHBIX CIIOCO0axX 3aJaHusl NPSMOM Ha IJIOCKOCTH, BBIPA0OTAaTh yMEHHE
BBIOMpATh COOTBETCTBYIOIIEE YPABHEHHUE [UIsl KOHKPETHOH 3a1a4n
Cooepircanue:
ypaBHEHHE TPSIMOiA C YIIIOBBIM K03 huimeHToM
obIee ypaBHEHHE IPSIMOH
ypaBHEHHE NPSIMOM, IPOXOSIIIEH Yepe3 TaHHYIO TOUKY B JaHHOM HallpaBICHUH
ypaBHEHHUE NPSIMOM, IPOXOIAIIEH Yyepes ABe JaHHbIE TOYKH
ypaBHEHHUE IPSIMOU B OTPE3Kax
Teopemuueckan uacmep:

B nexapToBoil cucTeMe KOOpAMHAT Ha IUIOCKOCTH Kakaas IpsiMasi ompenelsieTcss ypaBHEHHeM l—if cremeHu u,
00paTHO, KaXJ0€ ypaBHEHHE 1—ii CTENIEHU ONpeeIseT IPSIMYIO.

VpaBHeHne mpsmoit ¢ yrioBeiM Kodddummentom: Y=kx+b, rome K — yrmosoit xosddunment mpsmou, b —
HavyaJibHasl OpIMHATA.

[pumep: Hammcats ypaBHEHHE MPAMOA, Tpoxosieit yepe3 Touky Mo(-2;1) u o6pasyrorueit ¢ npsimoit 3X — Y + 2
=0 yroa B 45°.

Pemenue.

YpaBHeHHE NPSIMOH, Ipoxosinieii yepe3 Touky Mo(Xo,Yo) IMEET BU:

Yy — Yo =ki(X = %0), T.e. y — 1 = ky(x + 2)

B paBeHcTBe HEOOXOAMMO ONPEACTUTH YIIIoBOH Kod(duumeHnT Ki. s 3TOro Bocmoib3yeMcs YCIOBHEM, YTO
ucKoMasl Tpsimasi o0pasyer ¢ jaHHOW mpsiMoit 3X—y+2=0 yron B 45°. Yriosoil koaddunment nanuoi mpsmoii ki = 3.
Torma umeem:

k, —K 3-k
tg45e=—2 "L L .o1-°>"%
1+kk, 1+ 3k,
1
otkyaa 1 + 3ky = 3 — ky, wm ki =— . Tloxcrasus K1 = E, nojgyunm: y — 1 = E (X + 2) wmm X — 2y + 4 = 0 — uckomoe

YpaBHEHHE MPAMOU.
Oo6miee ypaBuenue npsimoii: Ax+By+C=0, rne A, B, C — npoussosnbHbie uncia. Ouesuano, A u B He MoryTt OBITH
OJTHOBPEMCHHO PaBHEI HYIIIO.

VpaBHeHHe TpAMoii B oTpeskax: — +-— =1, rme a, b — BenMUMHBI OTPE3KOB, OTCEKAEMBIX MPAMOIl Ha
a

KOOPAWHATHBIX OCAX.
3amMeuaHue. HpﬂMaﬂ JIMHUA B OTPE3KaxX OTCCKACT OT KOOPAUWHATHOI'O YIiia HpﬂMOYrOJ’IBHBIfI TPCYTOJIbHUK,

1
TIIOMIAIb KOTOPOTO ompeensercs hopmynoit S A= E|a||b| .

Opumep. Hdana npsmast 5X-3y-30=0. HaiitTi ruiomans TpeyrojbHUKA, OTCEKAEMOro MPSIMOM OT KOOPAMHATHBIX
OCeH.

Pemienue. 3anumieM ypaBHEHHE IpPsIMOM B OTpE3KaxX, pas3/ielIuB BCE 4ICHBI JaHHOrO ypaBHeHHs Ha 30:
X y 1
g - E =1. U3 ypasnenus BuaHo, uto a=6;b=-10. Cnenosarensuo, S, = §|6”— 10| =30 ks.ex.



HopmanbHoe ypaBHeHue mpsmoii: Xcosd + ysind - P = 0, roae O - yrom, KOTOphlii oOpasyer mpsmas c
TIOJIOKUTEIBHBIM HanpasiieHneM ocu OX.
Hpmmep. ano ypaBHeHHE TpsiMoit SX — 12y + 26 = 0. [IpuBecTn k HOPMATFHOMY BUY.
Pemenne. [Ins mepexoma OT 00mero ypaBHEHHS NpPSAMOM K HOpPMalbHOMY HEOOXOIMMO 00€ dacTh OOIIero

YpaBHEHHsI YMHOKATh Ha HOPMHUPYIOUINI MHOKUTETh M = —————. 3Hak BrIOUpacTCs MPOTHUBOIIOIOKHBIM 3HAKY
2 2
+VA"+B

C. B nanHom ypaBueHun A=5, B= -12, C=26. Tak xakx C>0, ToO HOpMHPYIOIMI MHOXHTENIL OEPEM CO 3HAKOM MHHYC, T.€.

Mo__ 1 1 1

- . YMHOXHUB Ha M = - JaHHOC YpaBHCHUEC, MOJIyUnM:
++25+144 13 13
12 5 12

—— X+ E y— 2 =0 - nopmanbHoe ypaBHeHHE MpsiMOii: COSO= — — , sind= — , P = 2.

Bonpocut u 3a0auu:

3agaya 1. Jlano oOmee ypaBHenue mpsmoii 3X —2y + 12=0. CocraBbTe ypaBHEHHE 3TOH MpPSIMOW C YIJIOBBIM
K03(h(pULIMEHTOM U ypaBHEHHE B OTPE3KaX.

3amaua 2. CocraBbTe ypaBHEHHE MPSAMOIL ¢ yriIoBbM Kodddunmentom K = 2, mpoxosiieit gepes touky M(-1;2).

3anaya 3. CocraBbTe ypaBHEHHUE MPSIMOM, IPOXOSLICH Yepe3 TOUKU M1(2;1) u M2(1;—3).

3amaua 4. JlaHo oOmmiee ypaBHeHHe npssmoit 12X — Sy — 60 = 0. Hammucats:
1) ypaBHeHue ¢ yriaoBeM K03 duimeHTOM;
2) ypaBHEHHE B OTpE3Kax;
3) HOpMasbHOE ypaBHCHHE.
3agaya 5. [IpsiMast Ha TUTOCKOCTH OTCEKAeT Ha OCAX KOOPAHMHAT PaBHBIC MOJIOKUTENbHBIC OTpe3kH. COCTaBUTh ypaBHEHHUE
MPSIMOM, €CITH TUIOLIA (b TPEYTOJIbHIKA, 00Pa30BaHHOTO MPSIMOM C OCSIMHU KOOPJIMHAT, paBHA 8 KB.eI.
Bompocsr:
1. Yro rakoe yrinoBoil KOI(GHUIMEHT NPsIMOA Ha IUIOCKOCTU? 3amluIIUTe YpaBHEHHWE MPSIMOHW C YIJIOBBIM
K03(hPULIHEHTOM.
J1nst KakuxX TpSIMBIX YIJIOBOW KOA((HIIUEHT He onpeaenseTcs?
HccnenoBanue o0Iero ypaBHEHUs IPSIMOH Ha INIOCKOCTH.
Kaxoii Bu1 umeeT ypaBHeHUE MPSIMOU B OTpe3Kax?
3anumuTe HOpMaJIbHOE YpaBHEHHUE MTPSIMOH.
3anumure ypaBHEHHE NPSIMOH, NPOXOAAIIEH Yyepe3 JTaHHYI0 TOUKY B JAHHOM HalpaBJICHUH.

ouprwN

Ilpakmuueckoe 3anamue 3.

Yeon mesncoy oeyma npamvimu. Yenoeus napannenvnocmu u nepneHOUKyIApHOCIU 08YX RPAMBIX.

Ilenv: cdopmMupoBaTh YMEHHE HAXOIUTh Yrojd MEXAy IBYMS NPSMBIMH, OINpPEICsTh MapajuleIbHOCTh H
MEPIIECHANKYIIPHOCTD ABYX MPSIMBIX

Cooepircanue:

(OpMyYJIBI TSl BBIYUCIICHHS YTIIa MEXKAY MPSIMBIMH

Teopemuueckaa wacmo:

y =KX+
ITycTh JaHBI JBE MPSIMBIE X+ .Vron Mexy JByMsl IPSAMBIMH Ha IUIOCKOCTH MOYET OBITh BBIYMCIIEH
y=Kk,Xx+Db,
k, —k
o dpopmyre: tgp = —2—2L.
1+kKk,

HeoOXoauMBIM ¥ JOCTaTOYHBIM YCJIOBHEM IapajUIeIbHOCTH JIBYX MpPSMBIX SIBJISIETCS. PaBEHCTBO WX YTJIOBBIX
k03 duimentoB: ki=k, Heobxoaumoe u 10CTaTOYHOE YCIOBHEM MEPHEHANKYIIIPHOCTH JBYX MPSIMBIX 3aKIIFOYAETCS B TOM,
YTO MPOM3BEACHUE UX YIIIOBBIX K03 duimeHToB paBHO (-1): Kiko=-1.

3ameuanue. Ecnu ypaBHeHUs ABYX NpsAMbIX 3aaaHbl B oOmeM Buae AiX+Bi1y+Ci1=0 u AxXx+By+C,=0, To yrnosble

A A

KOA(PHUIHUEHTHI 3TUX TPSAMBIX OyIyT UMETh BUI: kl =——, k2 =——.
Bl BZ
1) TIlycte upsiMble mapamnenpHbl. Torma Ki=k, wiam —==—=, T.e. eciM B YypPaBHCHHUAX JBYX MPIMbBIX
B B,

COOTBETCTBYIOIINE KO3(D(MUIMEHTHI IIPH TEKYIIMX KOOpJAMHATaX MPONOPLUOHAIBHEL, TO NpsMble MapaurenbHbl. Eciau npu
Bl Cl

3TOM UMEEM OTHOLIEHHE —— = —— = —— , TO NPSIMbIE COBMAAIOT.
BZ CZ



A

2) Ilycrp mpsiMble TEPIEHAMKYISPHEL Torna BEIIOIHACTCS PAaBEHCTBO k1 . k2 =—1wm —-—==-1um

1 2
AiA; + BB, = 0 - 310 ecTh HEOOXOIMMOE M JOCTATOYHOE YCIOBHE HEPIEHAUKYISIPHOCTH JABYX HPSMBIX, YPaBHEHUS
KOTOPBIX 33/1aHbl B 00IIEM BUJIE.
Hpumep. [ansl ypaBHeHHUS IBYX NMpAMBIX: 2X — Y + 3 = 0 u 4X — 2y + 5 = 0. Kak pacnoioxxeHsl 5TH npsmble?
2 -1
3mecs A1 =2,B1=-1,C1 =3, Ay =4, By =-2, C; = 5. 31¢Ch BBINIOJIHIIOTCSA COOTHOIICHUS: — = —2 * § , T.€. IpSIMBIE
rapaJuieybHBI.
[pumep. ansl ypaBHeHUS ABYX NpsAMBIX 3X — 2y + 1 =0 u 2X + 3y + 4 = 0. Kak pacmoiosxkeHsl 3TH npsMbie?
Pemenne. Brimuimem ko3¢ ¢unnents! npu nepemMeHHsix x u y: A1 = 3 By = -2, C=1, A, = 2, B, =3, C; = 4.
PaccMoTpuM BhINIOJIHEHME ycioBHe nepneHaukyisipHocti. Mmeem: AiA; + BiBy = 32 - 2.3 = 0. YcnoBue BBHINOIHEHO.
CrenoBartenbHO, JaHHBIE IPSIMBIE TIEPIICHIUKYIISPHBL.
Yr008I HaliTH paccTosiHue 0T TOukH Mo(Xo,Yo) 10 TIpsiMO#, HeoOxoauMo: 1)ypaBHEHHE TaHHOM MPAMOI TIPUBECTH K
HOPMaJIbHOMY BHJY; 2)ITOJCTABUTH BMECTO TEKYIINX KOOPIHHAT, KOOPAUHATHI TOUKH Mo(Xo,Yo).
|d| = | Xoc0SE + yosing - P|
Hpumep. Haiitu paccrostaue ot Touku Mo(-2,3) mo npsimoii 3x —4y — 2 = 0.
Pemmenue. [IpuBoauM naHHOE ypaBHEHHE K HOPMAJIBHOMY BHAY, YMHOXasl €T0 Ha HOPMHUPYIOIINI MHOXKUTEIb

m=_ 1 1
3¥4+4* 5
o 3 4 2
Y9UM HOPMAITbHOE ypaBHeHHE 2y _ Ty s =0-
5 5

Torna otxnonenue d = §.(_2)_ﬁ.3_g:_§_g_gz_@:
5 S)

OTpuuaTesbHOE 3HAYCHUE U OTKIOHEHHs O, ykas3blBaeT Ha TO,
Mo(-2,3) 4yTO nanHasi Touka  Mo( -2,3) JIEXUT OT AaHHOM NPSAMOH ¢ TO¥ xKe
CTOPOHBI, YTO Hadayio koopAuHaT. FickoMoe paccTosHue

| = 4/ =4.
: 0

AY

/KI x
Bonpocwt u 3a0auu:
1. IIpoBecTn yepe3 Touky nepecedeHus NpaMbIx x—y—3=0, 2x+3y—11=0, npsamyro, mapauiedpHyI0 IpsMoit Sx — 4y — 17

=0.
2. Jlyu cBera, mpoxojsuuii uepe3 Touky Mi(3;—1), otpaxkaercs ot npsimoit  2X-y-1=0 u mocne 3TOro MpoXoauT 4yepes
Touky M2(5;3). HammucaTp ypaBHeHHs MaJlafolIero U OTPaXEHHOT'O JTydel.
3. Haiitu npoeximto Touku M(3;2) na npsimyro 3x —2y + 1 =0.
4. lausr Bepummabl Tpeyronpauka: A(3;1), B(-5; -5), C(-1;4). Haittu ypaBHEeHHUsI GUCCEKTPHC €T0 BHYTPEHHETO W BHEITHETO
YTJIOB TIpH BepiuuHe A.
5. Jausr Bepumnsl Tpeyrompauka: A(1;-1), B(-2;1) u C(3;5). CoctaButh ypaBHEHHE IMEPIECHINKYIISPA, OMYIICHHOTO W3
BEpIIMHBI A Ha MeIWaHy, IPOBEICHHYIO U3 BEPIIUHBI B.
6. He BbIYHMCIISIST KOOPIMHATHI BEPILMH TPEYTrOJIbHUKA, HAIIMCATh YPABHEHHUS MPSIMBIX, IPOBEJICHHBIX Y€pe3 3TH BEPIIHHBI
napajuieNibHO MPOTUBOJIeKAIIMM cTOpoHaM. CTOPOHBI TPEYTrOJIbHUKA 3a7aHbl ypaBHeHHsMU: SX—2y+6=0; 4x-y+3=0 u
x+3y-7=0.
7. CocraBuTh ypaBHEHHE NPSIMOW, KOTOopas HpoXoguT uepe3 Touky P(8;6) M oTcekaeT OT KOOPIMHATHOTO yriia
TPEYTOJBHUK C IUIOIIAbI0, paBHON 12 KB.e.
8. CocTaBUTh ypaBHEHHE MPAMOIL, mpoxoasiei yepe3 Touky P(-2; 3) Ha oanHakoBBIX paccTosHusx oT Touek A(5; -1) u
B(3; 7).
9. Berunciuth paccrosiHue d Mexay mapauieibHeIMu npsiMbiMi: 3X — 4y — 10 = 0; 6x — 8y+5=0.
Bompocsr:

1. [laiire onpeneneHue yria Mexay AByMs npsiMbiMu. Kak onpesensercs KOCUHYC yriia MeXIy JIBYMsI IPSIMBIMH Ha
IUIOCKOCTH?

2. CohopmynupyiiTe NpHU3HAKA MAPAUICABHOCTH M MEPICHAUKYIAPHOCTH TNPSAMBIX, 3aJaHHBIX a) OOIUMU
YpaBHEHMSIMHU; 0) YPaBHEHUSAMH C YTIJIOBBIM KO3 (HUIIHEHTOM.

3. Kak onpenenuts pacCcTOSHUE MEXKIY a) TOUYKOM U MPAMON; 0) IBYMsI MapajuICIbHBIMU IIPSMBIMHU?

B, C

1
4. MOXHO JIM CYUTATh YCIOBHE —— = —— = —— NPU3HAKOM HapaJICTFHOCTH MPSIMBIX ?

AZ BZ C2



Ipakrnyeckoe 3ausTHE 4.

Kpusblie BToporo nopsitka. Okpy:kHocTb. Jjuinc. ['mnepoona. [lapadoaa.

Henvy: chopmupoBath NpeicTaBICHHE 00 YypaBHCHHH KPHBOW BTOPOTO MOPSAKA, YPABHCHHH OKPY)XHOCTH, YPaBHCHHH
9JUTHIICA, HAYYHUTHCS OPEACIATH OCHOBHBIC [IAPAMETPBI KPHBBIX 110 331aHHOMY YPaBHCHHIO

Cooeporcanue:

KPHUBasi BTOPOTO MOPSIAKA

OKPYXKHOCTh

SILTHIIC, KAHOHMYECKOE YPaBHEHHUE HILIHIICA, POKYCHI, IKCIEHTPUCUTET U JUPEKTPUCHI JIUIUIICA

Teopemuueckan uacmo:

OKpYKHOCTBIO Ha3bIBACTCS TEOMETPHIECKOE MECTO TOUEK, PABHOYAAICHHBIX OT OJHOM U TOH e TOYKH, Ha3bIBAEMOit
neHTpoM. KaHoHMYeckoe ypaBHEHHE OKPY)KHOCTH (X - Xo)2 + (y Y ) ? = R? . Eem Xo = Yo = 0, TO LEHTp
OKPY’KHOCTH HaXxOJUTCA B Hadayle KOOPAMHAT U ypaBHEHUE UMEET BUL; X2 + y? = R?

Ipumep. ONpeeuTh LEHTp U PAIHYC OKPYKHOCTH, JAHHON ypaBHEHHEM: X° + y2 —8x+6y+21=0

Pemienue. /lanHOe ypaBHEHHE MPEACTABISACT OKPYKHOCTh, TAaK KaK OTCYTCTBYET WICH C MPOU3BEICHUEM KOOPAUHAT
1 Ko3(GUIMEHTH IPH KBagpaTaX KOOPAMHAT PaBHBI MEXIy co0oif. IIpuBoanM naHHOE ypaBHEHHE K KaHOHHYECKOMY
BUny. [ 3TOTO NepenuieM qJaHHOe YpaBHECHHE B BUIE:

(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 3aKIFoYaeM, 4To HEHTP OKpYKHOCTH uMmeeT koopanuatel C(4,-3) u R = 2.

DIIMTICOM HA3BIBACTCS TEOMETPHUUYECKOE MECTO TOYEK, CyMMa PACCTOSHHH KOTOPBIX 10 IBYX JAHHBIX TOYCK,

Ha3bIBaeMBIX (POKyCaMU, €CTh BEIMUYNHA ITIOCTOSHHAS, paBHAas 2a. O003HAYNM pacCcTOsSHIE MEKAY (HoKycaMu 2C. Cymmy
paccrosiHuil 10 GOKyCcoB 2a. Ocs X HampaBuM 4epe3 (HOKYChl, a 0Ch Y TEPHCHIUKY/ISIPHA OCH X U JCIHUT PACCTOSHUC

Mexay pokxycamu nomnonam. Torga ToUku Fl, F2 - (hoxycHI 3IUTHIICA IMEIOT KOOPIMHATEHI. Fl (—C; 0), F2 (C; 0) .

Iycrs Touka M (X; y) - JIOXUT Ha JJUTHIICE.

- -
Torna FlM + FZM = 2a. Umeem

Jx+c)? +y? +./(x=c)? +y? =2a.
\/(X+C)2 + y2 223.—\/(X—C)2 + y2 Bo3BoauM B KBagpar

(x+¢)* +y* =4a’ —4a\/(x—c)2 +y>+(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 +a2y2 :az(az _Cz)

TTOCKOJIBKY TIO YCIIOBHIO (az - C2 )> 0, to 0603naunm (az - C2 )= b2 .

Honymaen (a2 —C2 X% +a%y? =a(a —c?}  b?X* +a’y? =a’h?;
2 2

.Y
OxoH4aTenbHO nonydaem: —- + b_2 =1
XZ yZ
Kanonnueckoe ypaBHenue syumnca: = 4 2 1. Ecima = b, To 2/uIMIIC CTAHOBHUTCS OKPY)KHOCTBIO.
2

bz
c
Bemnunna — HasbIBaeTcs OKCHCHTPUCUTCTOM IJIIUIICA U 00o03HayaeTCs qepes3 6y1<By E.
a
a 5 a
HpﬂMLIC X=x —, MNEPHCHAUKYJIAPHBIC K q)OKaHLHOI/I OCH JJIJIUIICA U OTCTOAIUEC HA PACCTOAHUU — OT €ro HeHrpa,
&

Ha3bIBAIOTCA AUPCKTPUCAMU JJUIUIICA. I[I/IpeKTpI/ICLI SJIIMIICA O6J'[a}_'LaIOT CBOMCTBOM: OTHOIICHHE paCCTOHHI/Iﬁ JII000H TOYKH
SJuIMIca 10 (bOKyca n COOTBCTCTByIOIIIeﬁ JUPCKTPUCHI €CTh BCJIMYMHA TOCTOSAHHAA, paBHAsA SKCHUCHTPUCUTCTY.

10



A y
B:
M3 M(x,y)
da
Ay N
A\ Fa(-C,0) F1(C,0) X
M, My _a
B, X=—
X=-—= &

[pumep. Ctopona pombda paBHa 5 u BbicoTa 4,8. Uepes 1Be BEPUIUHBI MPOXOIUT ILIHIC, (POKYCHI KOTOPOTO COBIANAIOT C
JBYMsI IpyTUMH BepuiuHamMu pomba. CoCTaBUTh ypaBHEHUE AIIIUIICA, IPUHSB IUaroHain pomba 3a OcH KOOpIUHAT.
Pemienue: Ilo ycnosuro 3amaun AF; =5 u AK = 4,8. Torna miomans pomba S = AF-AK = 4,85 = 24,

y

C 1pyroii CTOpPOHBI, Kak W3BECTHO, IUIONIAJb paBHA TOJOBUHE TPOU3BENEHUSI JWaroHanei, T.e.

S= % AB - F,F,; no AB = 2b, F1F, = 2c. Torma S =20C =24, orkyma b = 12 Jlanee, AO? + OF12 _ AF12
C

2 2
win D +C° =25 Crenosaremsio, s ompeieNeHus C NIMEeM: ¥+ c?=25 wm c*—25¢c°+144=0.
C

OGo3naumm C° =t . Tornga umeeM: t2 —25t+144 =0 :

t, = 25++/625-576 _ 25+7 _
) 2 2

Tak kak ¢ >0, Tto ¢; =3, c2=4. Torma b; =4, b, =3. UsBecTHO, UTO IIs dIIMIICA a2 = b2 -|-C2 , TOoTJIa

a’=4?+3*=25 a=s.

t,=16 t,=9.

2 2 2 2
X
VckoMBIMH ypaBHEHHSIMHU 3JumdIica Oynyr: — + Y =1 (ecnu dokyce nexar Ha ocd OX) © —— +y— =1

25 16 9 25

(ecru poxychl nexat Ha ocu OY).

T'umepOomnoli Ha3BIBAETCS TEOMETPHUECKOE MECTO TOYEK IIOCKOCTH, ISl KOTOPHIX PAa3sHOCTHh PACCTOSIHMN O JIBYX
TOYEK, Ha3bIBaeMbIX (POKYCaMH, €CTh BEIMINHA IOCTOSHHAS, paBHas 24.

0O003Ha4NM paccTOsSTHHE MEXY (POKycaMH 2C. Pasnoctb paccTosiHH# 10 POKYCOB 2a.0cb X HampaBUM 4epe3

¢doKycrl, a och Y TEPHEHANKYIIPHA OCH X ¥ JIENTUT PacCTOSHUE MeX Ty (hoKycaMu rmoronaM. Toraa TOuKu Fl, F2 -

(bOKyCBI THIIEPOOIIBI UMEFOT KOOPIUHATHI. Fl (—C; 0), F2 (C; 0) . Tycrs Touka M (X; y) - IEXUT HA THIEpOoIIE.

11



-

H
Torzma FlM — FZM =+2a . Umeem

\/(X + C)2 + y2 - \/(X - C)2 + y2 ==42a . Jlanee npoBeaem nenouxy npeobpasoBaHuii.

\/(X + C)2 + y2 =+2a+ \/(X — C)2 + y2 B03B0IUM B KBaJpaT

(X +¢)° + y* =4a’ i4a\/(x—c)2 +y>+(x=c)*+y°
4cx = 4a% + 4a./(x - c)? + y?

X —a? =ta,/(x—c)? + y?

(cx—az)2 =a’(x—c)* +a’y’
(a% —c?x* +a’y? =a’(a? — c?)
IToCKONBKY IO YCIOBHIO (a2 —C )< 0, 1o 06o3HaunM ( —c? )= —h?.

[omyaaem (8.2 —CZ)X2 + a2y =a ( —C )' —b?*x* + a2y2 :_azbz;
2 2

X y—l

OKOHYATEIILHO NONydaeM —— — ~— =
a~ b
2 2
KaHoHHueckoe ypaBHerne runepbons: ~ Y _ 1. Ecnmu runep6ona 3a1aHa CBOMM KaHOHMYECKUM YPaBHEHHEM,
a® b’
TO TJIABHBIMH OCSIMH THIIEPOOJIBI ABISFOTCS OCH KOOPIMHAT, a IIEHTP THIIEpOOIIBI HAXOAUTCA B Havale KOOPAWHAT.
[IpAMOYTOJBHUK €O CTOpOHaMH 2a ® 2D, pacroNOKEHHBI CHMMETPUYHO OTHOCHTENFHO OCEH THIEpOOIB U
KACAIOIIMIACS €€ B BEPINMHE, HA3BIBACTCA OCHOBHBIM MPSMOYTOJBHUKOM THIEpOOIEI. J[aHHBIM MPAMOYTOJBHUK HMeEET
BepumnHbl B Toukax A; (a, b), Az (a, -b), As (-a, -b), As (-a, b). JlnaroHanb OCHOBHOTO MPSIMOYTOJBHUKA HA3BIBAIOTCS

ACHMIITOTaMH THIepOOIIbl. Y paBHEHUS aCUMITOT UMEIOT BHI: y=—XHy=—=x-
a

a a
[Ipsmsbre X = £ — , mepreHAUKYISIPHBIE K (OKATBHON OCH THIIEpOOIIBI ¥ OTCTOSIIME HA PACCTOSIHUM — OT €€ [EeHTPa,
& &

Ha3bIBAIOTCA JUPCKTpHUCAMU mnep60m>1.

\4

Hapa60n0171 Ha3bIBaCTCs FeOMGTpH‘Ieﬁ(OG MECT¢ TOYCK INFOCKOCTH, PABHOCTOAIIHUX OT OHHOﬁ TOYKH, Ha3bIBaeMOM

o . . o 2 _
(boKycoM, U JTaHHOU IPSMOIA, Ha3bIBaEMO qupeKTpUcoil. Kanonuueckoe ypaBHeHue napabons:: Y = 2pX . IlapaGona

y=~/2px

cuMMeTpuyHa oTHocutTenbHO ocu OY. B mepBoi yeTBepTH nMeeM Bo3pacratomas Gyukius. Touka O ¢

koopaunatamu O(0;0) Ha3bIBaeTCs BEPIIMHON MapaOOIIb.

12



WHorga mnpuxoAuTCs paccMarTpuBaTh ypaBHEHHS BHIA y2 =2 pX; X2 =2 py; X2 =2 Py. 5mm

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

Y Y Y
b F
- F % x X
F
2 2 _
=72 re=-2
9% = _2px X by Py

O6].[II/IM YpaBHCHHUCM JIMHUUN BTOpO.l"O OopAAKa HA3bIBACTCA YPABHCHHUC BHA.
AX* +2Bxy+Cy? + Dx+Ey + F =0, e A> +B? +C? #0.

Bonpocet u 3a0auu:

3anaua 1. JlaHo ypaBHeHue osimnca: 25x% + 169y? = 4225. BbIYMCINT JUIMHBI OCEH, KOOPAMHATHI (POKYCOB U

OKCHCHTPUCUTECT JJIJIUIICA.
2 2

y

X o o
3agaya 2. B smmunc — + 2— =1 BhOucaH NpaBWIBbHBINA (PaBHOCTOPOHHMI) TPEYrONbHHUK, OJHA M3 BEPIIMH KOTOPOTO

9

COBITAJIAa€T C MPABOW BEPIIMHON 00Ol ocu. HaiiTn KoopAnHATHI IBYX IPYTHX BEPIIMH TPEYTOJIbHUKA.
2 2

3agaua 3. B smmunc _+y_ =1 BIHCaH NPSMOYIOJbHUK, JBE IPOTUBOIOJIOKHBIE CTOPOHBI KOTOPOTO MPOXOIAT 4Ype3

24

(POKYCLI. BBI‘II/ICJ'II/ITL momaab 3TOro Hp?[MOYFOJ'IBHI/IKa.
2 2
X* .y
3amaua 4. CocTaBUTh ypaBHCHHE KacaTeIbHOH K AIUIHIICY — + 17— 1 B rouke Mo(Xo,Yo).
a- b
2 2

y

3anava 5. Ha runepbone — — =— =1 B3sTa TOuKa, abcuucca KOTopoii paBHa 10 1 opiMHaTa MOJ0KUTENbHA. BbIuuCInTh

24

(oKanbHBIE PagIyC-BEKTOPHI 3TOM TOUYKH M YOI MEKAY HUMH.

3amava 6. BEIquCcIuTh mapameTp mapadoist y2 = 2pX , €CIIM U3BECTHO, 4TO OHa Kacaetcst mpsimoii X —2Y +5=0.
3amaua 7. MocToBas apka umeet ¢popmy napaboisl. OnpeaenuTs napaMeTp 3TOi napaboibl, 3Hasl, YTO MPOJIET apKU PaBEH
24 M, a BeICOTA — 6 M.
3agaya 8. Ctpys Boabl, BbIOpachiBaemas (oHTaHOM, NpuHHMaeT (opmy mapaboissl, mapamerp kortopoi p = 0,1 m.
OmnpenennuTs BBICOTY CTPYH, €CJIM H3BECTHO, YTO OHA Ma/IaeT B OacceifH Ha pacCTOSHUE 2 M OT MECTa BBIXOJA.
Bompocsr.

1. 3anumure oblee ypaBHEHHE KPUBOM BTOPOTO MOPSIIKA.

2. Jlaiite ompeneneHde runepOoNbl. 3amuIIMTe — KAHOHMYECKOE YypaBHeHWe runepOonsl. Kakas runepGona
Ha3bIBAETCS COMPSHKEHHOMN TaHHOM?
Crenaifre ueptex runep0oisl. Hanmnmmure ypaBHEHUS aCHMOTOT THITEPOOITHL.
Haiite onpenenenne napadoiibl. 3aMuIInTe KAHOHUIECKOE YpaBHEHHE mapabossl. YTo Takoe mapamerp mapadoist?
Uro Takoe OKpYKHOCTH? 3alMIINTe KaHOHHYECKOE ypaBHEHHE OKpYXHOcTH. Kakne ocobeHHOCTH HMeeT olriee
ypaBHEHHE OKPY>KHOCTH?
6. laiite onpesenenue 3uinnca. 3amuiiuTe ero KAHOHUYECKOE ypaBHeHue. [IpoBeuTe ¢ MOMOINIBI0 KAHOHUYECKOTO
ypaBHEHHS MccileoBaHne (POPMBI ILTHIICA.
UYro Takoe SKCUEHTPUCUTET U AUPEKTPUCHI dmIica?
Kak onpenensitorcest GokaabHBIE pauyChl dJUTHIICA?

ok~ w

o N
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Ilpakmuueckoe 3anamue 5.

Obuwee ypasnenue. Ypasnenue niockocmu 6 ompe3sxax.

IJens: chopMupOBaTh MPECTABICHHIE O PA3IMIHBIX CIIOCO0aX 3aaHMs INIOCKOCTH, HAYIUTHCS OIPEAEIIATh PACIIOI0KEHHE

IUTOCKOCTH B MIPOCTPAHCTBE 110 33AaHHOMY YPaBHEHHIO

Cooeporcanue:
HOPMaJIbHBIIl BEKTOP IUIOCKOCTH

06H1ee YpaBHCHUEC IJIOCKOCTH, YPABHCHHC IIJIOCKOCTU B OTPE3KaX, HOPMAJIbHOC YPABHCHUEC IJIOCKOCTHU

Teopemuuecxa;l uacms:

Ecnu (bHKCI/IpOBaHa IMPOU3BOJIbHAA ACKAPTOBA MPAMOYTOJIbHAd CUCTEMA KOOPAUHAT, TO IJIOCKOCTH (P) OIpCACIIACTCA

YpaBHCHHEM TIEPBOU CTEIICHH OTHOCHTEIEHO COBOKYITHOCTH MIEPEMEHHBIX X, Y, Z.
Oo6miee ypaBHeHue miockoctu: AX + By + Cz+ D =0, rne A, B, C, D

MPOU3BOJILHBIC MOCTOAHHBIC, IPUYCM XOTHA ObI OJITHO U3 YHCCII A, B, C oTauyHO

T n(A B,C)

OT HYJS, BEKTOp n - {A, B, C} mepneHIUKyISpHBIA MaHHOH IUIOCKOCTH,

Ha3bIBACTCA HOPMAJIbHBIM BEKTOPOM IUIOCKOCTH.

YacTHble cayday o0IIero ypaBHEHUs! IJIOCKOCTH!

1. CBOOOIHBIN YICH PaBECH HYIIIO, T. €.

D=0: Ax+By+Cz=0

TIJIOCKOCTh MPOXOJUT UC€PE3 HAaYaJI0O KOOPAUHAT

2. OnuH 13 K03 QHUIHEHTOB PH TEKYIIMX KOOpANHATax paseH 0 u

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

A=0, mocoa By + Cz+D=0 IJIOCKOCTh NapaienabHa ocu Ox
B=0, mocoa Ax+Cz+D=0 IJIOCKOCTh NapaienbHa ocu Oy
C=0, mocoa Ax+By+D=0 IUIOCKOCTH TapauieiabHa ocu Oz
6) D =0, Torna miockocTs IPOXoaUT Uepe3 COOTBETCTBYIOIIYIO KOOPAHHATHYIO OCh:
A=0, mocoa By+Cz=0 MJIOCKOCTh MPOXOAUT Yepe3 ock Ox
B=0, mocoa Ax+Cz=0 TUIOCKOCTh MPOXOJUT depe3 och Oy
C=0, mozoa AX+ By = 0 IJIOCKOCTh POXOAMT Yyepe3 ock O
3. IBa ko3 duimeHTa Ipu TEKYIUX KOOpAWHATaX paBHEI 0 1
a) D # 0, Torma nnockocTs napannensHa cOOTBETCTBYIONIEH KOOPIHHATHOM MIIOCKOCTH:
B=0, C=0, mocoa Ax+D=0 IUIOCKOCTh MapaienbHa muockoctu Oyz (nepreHaukyssipaa ocu Ox)
A=0, C=0, mocoa By +D=0 IUIOCKOCTH MapaienbHa miockoctu OXz (neprenaukyssipaa ocu Oy)
A=0, B=0, mocoa Cz+D=0 IUIOCKOCTh MapauienbHa miockoctu OXy (nepnenaukyisipHa ocu 0Oz)

6) D = 0, Torna miockocTs cOBMasaeT ¢ COOTBETCTBYIOMIEH KOOPAMHATHOM TIIOCKOCTBIO:

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

ypaBueHue miockoctu Oyz

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

ypaBHeH#He TtockocTr OXZ

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

ypaBHeH#He 1mockocTa OXy

PaznuuHble BUJIbI YPABHEHUH INIOCKOCTH

1. VYpaBHeHHE MIIOCKOCTH B OTPE3Kax
IlycTh MIOCKOCTH HE MPOXOJUT YeEpe3

Ha4aJio KOOpPJAWHAT, a OTCCKAcT OT oceit KOOpAUHAT COOTBETCTBECHHO

OTpesKH @, b, C, T. e. mIockocTk mpoxoaut depe3 Touku M(a,0,0), N(0,b,0) u R(0,0,c).
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VpaBHEHUE TAKOH IIIOCKOCTH: g + E +—=1

2. HopmanbHoe ypasrenue muockoctu: X COSOX + yCOSﬂ +ZCOSy — P=0.

3. YpaBHeHHE IIOCKOCTH, MPOXOIANICH Yepe3 JaHHYH0 TOUKY: A (X - Xo) + B (Y-VYo) + C (z-20) =0
4. VpaBHEHHE IUIOCKOCTH, MPOXOMAIICH yepe3 Tpu maHHble TOuku Mi(X1,Y1,21), Ma(X2,Y2,22), Ms(X3,ys,23), He
JIe)Kalue Ha OJTHOM MpsIMOM:

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

Hpumep. CoctaBuTh ypaBHEHHE MIIOCKOCTH, TpoXosineii yepe3 tpu touku A(2,1,3), B(1,0,4) u C(1,1,5).
Pemenmue.

x-2 Y-1 z-3 |x-2 y-1 z-3
1-2 0-1 4-3=| -1 -1 1=-2(x-2)-1(y-1)-1(z-3)+2(y—1)=
1-2 1-1 5-3 -1 0 2

= OX+4-y+1-7+3+2y-2=_2x+y—2+6=0 wm

2X—-Yy+z-6=0- nckomoe ypaBHeHHE TJIOCKOCTH.

Bonpocwt u 3a0auu:
Bamaua 1. Jlausr aBe Touku Mi(3; -1; 2) u My(4; -2; -1). CoctaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAIICH Yepe3 TOUKY

NEPIEHANKYJISIPHO BEKTOPY M 1M 2.
3anada 2. CocTtaBuTh ypaBHEHHE TJIOCKOCTH, KOTOpas HIPOXOJIUT gyepes TOUKY
Mo(3; -2; -7) napamtensHo mwiockocT 2X —Z +5 = 0.
3agaua 3. B myuke miockoctedt 2X—3y +72—3 + A (X + 3y + 22+ 1) =0 HallTH IUIOCKOCTh, KOTOPAsi: MPOXOAUT uepe3
touky M1(1; -2; 3); napamtensHa ocu OX; mapauiensHa ocu Oy; napamiensHa ocu Oz.
3agaua 4. CocTaBUTh ypaBHEHHE IUIOCKOCTH, mpoxoasmeil vepe3 touky M(0; 2; 1) u mnapasienpHON BeKTopam
a={1;1;1}« b ={1;1;-1}.
3agaya 5. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJdlieil uyepe3 naBe HaHHbIe TOUukd Mi(X1; yi; 21) 1 Ma(Xo; V2; Z2)
MepIEeHANKYIISIPHO TaHHOW IJIOCKOCTH.
3anaya 6. JIBe rpaHu KyOa jiexar Ha IIOCKOCTAX: 2X — 2y +Z2— 1 =0 n 2x-2y+z+5= 0. Berauciuts 00beM 3T0r0 Kyoda.
3agaya 7. CocTaBUTh ypaBHEHHE IIOCKOCTH, MPOXoAsiei yepe3 ock Oy u Touky G(4,2,-5).
Bompocsr.

1. 3anmmmre m3BecTHRIE BaM ypaBHEHUS IIOCKOCTH.

2. Kak HaliTH paccTOSIHUE OT TOYKHU JI0 IJIOCKOCTH?

3. TlokaxuTe, 4YTO BCSAKOE YpaBHEHHE MEPBOM CTEIEHH OTHOCHUTEJIbHO COBOKYIHOCTH MEPEMEHHBIX X, Y, Z
oTpeessieT MIIOCKOCTh B MPSIMOYTOJIbHOM CHCTEME KOOP/IMHAT B TPEXMEPHOM IIPOCTPAHCTBE.
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IHpaxmuueckoe 3anamue 6.

PaccTosiHue OT TOUKHM /10 IIOCKOCTH. YT0J MEKIYy ABYMS IJIOCKOCTSIMH.
Llens: chopmupoBaTh yMEHHE HAXOAWTH PACCTOSHHE OT TOYKH [0 IUIOCKOCTH, YrOJl MEXIY IUIOCKOCTAMH, ONpPEAEIATh
NapaJuIeIbHOCTh WIN NMEPIEHIUKYIIPHOCTD UIOCKOCTEH
Cooeporcanue:
paccTOSHHE OT TOYKH 0 INIOCKOCTH
YTOJI MEXAY TUIOCKOCTAMH
YCIIOBUSI MAPaJUICIbHOCTH U MEPICHIUKYISAPHOCTh IIOCKOCTEH
Teopemuueckasn wacmo:

[Tycts gaubr ase mwiockocti (P1) u (P2). IlycTs mansl ux oOmye ypaBHEHUSL:

Ax+By+Ciz+ D1 =0 u Ax+ Byy+ Coz+ D, =0. Yriiom Mexay IByMsl IIOCKOCTSIMU OYyeM Ha3bIBaTh 000 13
JBYX CMEKHBIX JIBYTPaHHBIX YIIIOB, 06pa3oBaHHbBIX TUMH MUTOCKOCTSIMH. [pu 3TOM

ﬁ1ﬁ2) _ AiAZ + BlBZ + C1C2

COS@p = ~—L+ 27 = |
|- 7| \/Af+Bf+Cf-\/A22+B§+C22
) A_B_C
CJIOBHUC HapaJ'IJ‘IeJ‘ILHOCTI/I IIJIOCKOCTCH.:. .
AZ BZ CZ

YCJ'IOBI/IG HepHeH,I[I/IKYJ'IinHOCTI/I HHOCKOCTGI\/'II AlAZ + Bl 82 + C1C2 = O .
|AX, + By, +Cz, + D|

JA? +B? +C2

Paccrosiaue ot Toukd Mo(Xo,Yo,Z0)10 miockocTu AX + By + Cz + D =0: d=
Hpumep. Beraucnute paccrossaue oT Touku M(-9,6,6) no miockoctu 2X — 6y — 3z +9 =0.
2-(-9)-6-6-3-6+9 63

V2 + (074 () 7

IIpumep. HaiiTu oCTphIil yrosn Mexay INIOCKOCTSIMU:
Sc-3p+4z-4=0,(1)
3x-dy-22+5=0.(2)

Pewenue: Tlo popmyne

——— AA+ BB, +CC,
JA:‘+BE+C3 A B R
‘15+12 gl 1%

COSP = ——
¥= 5750

cosg= 04990, @=60°04",

Bonpocet u 3a0auu:
3amaua 1. BeraucianTs paccTostHUe OT TOUYKA M 10 miockoct & , ecnu: 1) M (-2,7,1), o : 2x-6y+3z+1=0;
2)M (1,-3,4), o :2x-6y-3z+27=0.
3anmava 2. HaliTi BeMYUHY OCTPOTO YIiIa MEXIY TUIOCKOCTSIMH:
11x-8y-7z-15=0, 4x-10y+z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+z-3=0.
3amava 3. Hamucate ypaBHEHHE IUIOCKOCTH, poxoasmei yepe3 ase Touku M1 (0,0,2) u M2 (0,1,0) u obpasyromieit yron
45 rpagycos ¢ mockocteio OYZ,
Bormpocksl.

1.Kak onpenenurts BEIHYUHY yIila MEXIY JBYMS ITIOCKOCTSIMU?

2.ChopmynupyiTe yCIOBHS apalieIbHOCTH U TIEPIICHIUKYIISIPHOCTH JIBYX TUIOCKOCTEH.

A.’l _ Bl _ Cl _ Dl

3.MO3KHO JH CYUTaTh yciaoBue A2 B C - D MPU3HAKOM MapalICJIbHOCTH mIockocTer? YUTo MOXKHO
2 2 2

Pewenue: d =

CKa3aTh 00 3THX IJIOCKOCTSX?
4.Kak Bbl nymaere, Kakoe W3 NPHUBEJICHHBIX HIDKE yPaBHEHHH COOTBETCTBYET INIOCKOCTH, IPOXOMSIIEH Yepe3 TOUKU
M(0,-3,2) u N(5,4,-1) mapamiensHo ocu Oy: 3x+5z-10 = 0, 3y-z-10 = 0, 2x-5y+10 = 0, 3x-5z+10 = 0?
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Ilpakmuueckoe 3anamue 7.
Ilapamempuueckue u Kanonuueckue ypaenenus. Obuiee ypasuenue. YpasHenus npamoil, npoxoosaueil uepes 0ge

mouku.
Ilens: chopMHPOBATE YMEHHE COCTABISATH HEOOXOAWMOE ypaBHEHHE INPSMON B IPOCTPAHCTBE, OIMPENEIATh IapaMeTphl
MIPSIMOM IO YPaBHEHUIO

Cooepircanue:

rapamMeTpuyuecKie 1 KAHOHMYECKHE YPaBHEHUS MIPSMOM B IPOCTPAHCTBE

ypaBHEHHS NPSIMOIL, IPOXOASIIEH Yepe3 JIBe 3aaHHbIC TOUKH

Teopemuttecxa;l uacmos:
Ilonoxenue HpﬂMOﬁ B TPEXMCEPHOM IMPOCTPAHCTBC 6y£[eT BIIOJIHC OIIPEACIICHO, C€CJIKM 3aJaluM Ha HpﬂMOﬁ

OompesieNIeHHy 0 ToUKy Mo 1pn momomu ee pagmyc — Bektopa Z; u Bektop S # 0, kotopomy mpsmas mapamienbHa.

BekTop S 1pu 3TOM Ha3bIBaeTCs HANpPaBIAIONIEH.

/E(I,vm,n)

X=X, +1l
ITapameTpuueckue ypaBHEHHs IIpAMOM B mpocTpaHcTse: Y =Y, + tM{, xaHOHWYecKHE ypaBHECHHMS:
z=1,+nt
X — X Y—Yo L—-1, o o
= = 5 YpaBHCHUA psAMoOu, IpoxoaslIcH qepes JBC 3aJaHHBIC TOYKH:

I m n
X—% _ Y- _2-4

X=X Y.V Z,—4
Jlrobast mpsiMasi B TpEXMEPHOM IPOCTPAHCTBE MOXKET OBITh BBIpOKEHA TAK)KE YPaBHEHUSIMU JIBYX IJIOCKOCTEH:
Ax+By+C;z+D, =0,
Ax+B,y+C,z+D, =0’
OHpeI[eﬂﬂeMl)Ie STUMHU ypaBHeHI/IHMI/I, paSHI/ILIHBI " HEC HapaHHeHI)HI)I.
2x—-3y+z2-5=0,
3X+y-272-2=0
Tpebyercst MpUBECTH AaHHOE ypaBHEHHE K KAHOHUUYECKOMY BHUIy. J[J1st 3TOro cHauana HaiigeM Touky Mo(Xo,Yo,20),

JIeXKalylo Ha TAaHHOM MPSIMOM.
Tonoxum 2=2p=0 B U peIIuM CUCTEMY BYX YPABHCHHIA:

2X —3y =5,
X+y=2

YMHOXHMB BTOpPOE ypaBHEHHE Ha 3 W CIIOKHB C ITEPBBIM ypaBHeHHeM, moimydnmMm 11x=11, x=1. U3 BTOpOTO
ypaBuenust y=2—3x=2-3=-1. Utak, Touka Mo(1,—1,0) HaiineHa.

Haxoaum HanpaBisoni BEKTOp S= [ﬁlﬁz] , TIe ﬁl :{2, _3, 1}, ﬁz = {3, 1, - 2}

KOTOpbIE OMPEJIETISI0T o0lee ypaBHEHHE MPSAMOW B MPOCTPAHCTBE, €CIH TUIOCKOCTH,

[Ipumep. Jlano oO1iee ypaBHeHHE TPSIMOH:

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

HUrak, Touka Mo(1,-1,0) u S= {5, 7, 11} Haiinensl. KanoHnueckoe ypaBHeHHUe MpsIMOil UMEET BUA:

x-1 y+1 z

5 7 11
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Bonpocwt u 3a0auu:

3amaua 1. CocTaBUTh TapaMeTpUUECKUE YPABHEHIS MPSIMBIX: {

2x+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 2. OnpenenuTh KOOPAMHATHI HANPABJISIONIEr0 BEKTOpa MPSIMOM 1){

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

Bompocsl.
1. 3anmmwre n3BecTHe BaM ypaBHEHUs NPSMOM JIMHUH B TIPOCTPAHCTBE.
2. Uro Takoe HANPAaBJISIOIIUI BEKTOP MPSIMOii?
3. Kax onpenennTs KOOPAWHATHI HAIIPABJIIONIETO BEKTOPA IPAMOM 1O 00IIeMy ee ypaBHEHHIO?
4. Kaxk npeoOpa3zoBaTh o0miee ypaBHEHHE MPSIMO K KAHOHIYECKOMY?

Ilpakmuueckoe 3anamue 8. Yroa Me:kay AByMs NpsaMbIMH. PaccTosiHie 0T TOYKH /10 MPAMOIii.

IJens: chopMupoBaTh yMEHHE BBIYHCIATH Yol MEXAY ABYMs NPSMBIMH B IPOCTPAHCTBE, PAcCTOSHHE OT TOYKH [0
IpSIMOI1, KpaT4yailee pacCTOSHUE MEXY ABYMs IPSAMBIMU, YTOJI MEXKAY MPSAMON U INIOCKOCTBIO

Cooepircanue:

YToJl MEeXAY IBYMsI IPSIMBIMU B IPOCTPAHCTBE, PACCTOSAHUE OT TOUKH JI0 MIPSIMOIL

KpaTuaiilliee pacCTOSHUE MEXAY IBYMs IPSIMBIMU

YIoJl MEXAY NPSAMOM U INIOCKOCThIO

Teopemuueckas uacmy:

Yenom medxncoy osymsa npsamvimu B TpOCTpaHCTBE OyaeM Ha3bpIBaTh JIO00H M3 YIIoB, 0Opa3OBaHHBIX IBYMs
NPSMBIMH, TIPOBEICHHBIMH Yepe3 MPOM3BOJIBHYIO TOUKY IapaiebHO AaHHBIM. OYeBHIHO, 32 yrol ¢ MEXAY HPSIMBIMA

MOKHO B3AThb YroJl MEXAY MX HaNpaBJIAIOIMMH BEKTOPAMM: §1 = {Il’ m,, nl} u §2 = {IZ’ m,, n, }, KOCHHYC
KOTOPOI'0 MOHO HalTH 1o hopmyIe:

LI, + mm, +n;n,

cosp =+
2 2 2 2 2 2

\/Il +m; +n; -\/I2 +m; +n,
X=X _ Y=Y _2-%

VYriom Mexay npsiMon | -

TF000# U3 IBYX CMEXKHBIX YIJIOB, 00pa30BaHHBIX rT)ﬂMoﬁ u ee rllpoexuneﬁ Ha IJIOCKOCTb.
cos(E — ) = sing = | Al + Bm+Cn|
2 ¥ i JA?+B2+C?-I2+m?+n*
Al+Bm+Cn=0 — ycioBre mapamieabHOCTH MPSMOM U TIOCKOCTH.
A B C
| m

u TockocTeio AX + By + Cz + D = 0 Oyznem Ha3bIBaTh

— YCJIOBUC NEPIICHAUKYISIPHOCTH HpHMOﬁ U IIJIOCKOCTH.

Bonpocwt u 3a0auu:
3anava 1. BEIYUCTUTD KOCHHYC yTiIa MEXIY IPSIMBIMU:

1 . X=5t—4 ) 3 X=t-3
DA A VR 7S A L P SV
2 1 5 -2 3 1
z=—-t+1 z=—t+2
. 1 x=2t-1 L L x=-t+1
3) X_3:y+ :Z_ miy=-3t+2; 4) X~ :y+3:z— uqy=2t+1.
1 2 1 5 3 -2
z=-t+4 z=5

x-1 y+2 z-1

3amaya 2. HaiiTk TOuKy niepecedeHust mpsmMoit

3

u wiockoctu X+y-z-3 = 0.

4 2
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Bomnpocksr.
1.Kak onpenenuTs yron Mexay OByMsI IPSIMBIMH B IPOCTPAHCTBE?
2.KakoBbI yclI0BUS TAapaIeNbHOCTH M EPIEHANKYIISIPHOCTH IBYX NPSAMBIX B TPEXMEPHOM MPOCTPaHCTBE?
3.Kak HaiiTn TOUKy nepecedeHust MPSIMOH U TNIOCKOCTH B TPEXMEPHOM MIPOCTpaHCTBE?
4.ChopmynupyiiTe ycIoBHs NapauIeIbHOCTH M MEPIEHANKYIISIPHOCTH MPSIMOH M TNTOCKOCTH.

5. IlepeyeHnb JquTEepaTypbl, HEOOXOAUMOM JISI OCBOEHM S TUCUHUIJIMHBI

OcHoBHasi JIuTEpaTypa:

I'pemunoB, A. A. AHamutuyeckas reomerpus. Bekropnas anre6pa. KpuBbie BTOporo mopsaka :
yuebHoe mocooue / A. A. I'permmnios, T. U. bemoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
nocryna: http://www.iprbookshop.ru/13004.html

JlonoJHUTe/ILHAA JIUTEpPAaTYypa:

[Toropenos, A. B. Ananutuueckas reomerpus / A. B. IToropenoB. — MockBa, MkeBck : PerynspHas
u XaoTH4ecKas JTUHAMUKA, 2005. — 208 C. — Pexum JOCTYTIa:
http://www.iprbookshop.ru/16488.html
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MUHUCTEPCTBO HAYKU U BBICIHIET'O OBPA3OBAHU S PO
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
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1. OO0mue moJI0KeHUA

CamocTrosTenbHas pabora - IUlaHHpyemas ydeOHas, ydeOHO-HcCClenoBaTelbCcKas, Hay4HO-
UCClieIoBaTeNbCKasi padoTa CTYIEHTOB, BBIMOJIHAEMas BO BHEAYJUTOPHOE (ayIUTOPHOE) BpEMs IO
3aJJaHHIO U TIPU METOAMYECKOM PYKOBOJACTBE IPENoaBaTessi, HO 0€3 ero HeMmoCPEICTBEHHOTO Y4aCTHs
(Ipy YaCTHMYHOM HEMOCPEJCTBEHHOM Y4YacTHH IMpernojaBaTelisi, OCTABIAIOIIEM BEIYIIYI0 poOJib 3a
paboTol CTYJICHTOB).

CamocrostenpHas padora cryaentoB (CPC) B BY3e sBisiercs BaXHBIM BHUIOM Y4eOHOU H
HAY4YHOH JeATeNIbHOCTH cTyAeHTa. CaMocTosTeNnbHas paboTa CTYyJeHTOB UTPAaeT 3HAYUTEIBHYIO POJIb B
PEUTHHTOBOM TEXHOJIOTHH 00YUECHHUS.

CamocTtosTenbHas paboTa sBisieTcs BakHeWmedl ¢dopmoil ycBoeHuss 3HaHuil. B xoxe
CaMOCTOSITENTHOW PAa0OTHI CTYJNEHTHI YSCHSIOT 3HAaHMS MO KOHKPETHOH TeMe y4eOHOro mMarepuana,
3aKpEeIUIIOT M YTOYHSIOT YK€ W3BECTHBIE M OCBAaMBAIOT HOBBIE Kareropuu. CTaaKuBasCh C
HEJOCTATOYHO TOHSATHBIMU 3JEMEHTaMHU TEMbI, CTYACHThl CTPEMSTCS HaXOJUTh OTBETHI HIIU
(buKcupoBaTh BOMPOCHI 711 TIOCTAHOBKH U YSICHEHHUS UX Ha KOHCYNIBTAllMU C MpernojaBaTesieM WU BO
BpeMs ITPAKTUYECKOTO 3aHSATHSL.

3a1auy caMOCTOSATENbHON PabOTHI COCTOST B CIEIYIOIIEM:

1. Pa3BUTh TOTUYECKOE U AITOPUTMUYECKOE MBIIIUIEHHE.

2. BeipaboTaTh nepBUYHbIE HABBIKM MAaTEMaTHUYECKOTO UCCIIE0BAHUS MPUKIATHBIX BOIPOCOB.

3. BwpaGoTaTh HAaBBIKM [OBEIEHHS PEIICHHWsS 3aJadd JI0 MPHEMJIEMOTO IPAKTHYECKOTO
pesyiapTata — 4YHcha, Tpauka, TOYHOTO KAayeCTBEHHOTO BBIBOJIAa C TPUMEHEHHEM aJeKBaTHBIX
BBIUUCIIUTENIBHBIX CPEJICTB, TAOJIMII, CIPABOUYHUKOB.

4. Belpa®oTaTh YMEHHME CAaMOCTOSITENBHO pa30MpaThCsl B MaTeMaTHMYECKOM  arapare,
MPUMEHSEMOM B JIUTEPATYPE, CBSI3AHHOH CO CIIEIUATEHOCTBIO CTY/ICHTA.

5. Hayuuth omnepupoBaTb aOCTpPaKTHBIMH OOBEKTAMHM M  aJEKBATHO YHOTPEOJIATh
MaTeMaTHYeCKUe TIOHATHS M CUMBOJBI IS BBIPAXKEHHUS KOJMYECTBEHHBIX M KaueCTBEHHBIX
OTHOIIEHUU.

CamocrosiTenpHass paboTa CTyAeHTa MO0 Yy4eOHOW JUCIUIUITMHE «AJreOpa» BKIIOYACT
MOJITOTOBKY K TNPAKTHYECKUM 3aHSATHSIM W BBITIOJHEHHWE NMPAKTUYECKUX 3a/JaHUH, CaMOCTOSTEIEHOE
u3yuyeHue TeM Yy4yeOHOro MaTepuajga I0 PEKOMEHIyeMOW JuTeparype M C HCHOJIb30BaHUEM
MH(POPMAIIMOHHBIX PECYPCOB.

CamocrostenpHass pabora mo mucnuiuimHe «['eomMeTpus» HampaBieHa Ha (OPMHpPOBAHUE

CHEAYIOUIUX KOMIIeTEeHIIUIi:

Kon, dopmymuporka | Kog, dbopmynupoBka | [Imanupyemsie pe3yabTaThl OOYYEHHS IO
KOMIIETEHITUU VMHJIUKaTopa JUCIUATUINHE (Monymnio),
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XapaKTepU3yIoIIne 3Tarbl GOpMUPOBAHUS
KOMIIETECHIIMI, HHIUKATOPOB
OIIK-1: Ciocoben N/I-lonk-1 3HakoM ¢ ocHoBamu | [IpriMeHsieT  ecTeCTBEHHOHAy4dHble |
MIPUMEHSATD MaTeMaTHKH, (bu3nKy, | OOIEUHKEHEPHBIE ~ 3HAHUSA,  METOIBI
€CTECTBEHHOHAYYHbIC U | BBIUACIUTEIBHON TEXHUKM W | MATEMaTHYECKOTO  MOJEIUPOBAHHUS B
OOIICHH)KEHEPHBIE MIPOrpaMMHUPOBAHUS. npodeccnoHATEHOM IS TEIIEHOCTH.
3HAHUS, METOJIBI N-20nk-1 Pemaer
MaTeMaTUu4eCcKoro CTaHJapTHbHIC
aHanu3a u npodeccuoHanbHble 33JaYd C
MOJCIIUPOBAHUS, MIPUMEHEHUEM
TEOPETUYECKOTO U €CTECTBEHHOHAYYHbIX u
SKCIEPUMEHTAIBHOTO | OOIIEHH>KEHEPHBIX 3HAHUH,
HCCIEA0BaHUs B METO/I0B MAaTeMaTUYECKOTO
npodeccnoHaTbHOM aHajn3a U MOJACIIUPOBAHUS.
NEeSATEIbHOCTH

2. Leab u 3a1a4M CaMOCTOSITEIbHOH PadoThI

Benymas niens opranuzanuu u ocymectienus CPC coBnanaet ¢ uenpio 00yd4eHus CTyIeHTa —
dbopMupoBanre Habopa OOIICHAYYHBIX,  MPOPECCHOHAIBHBIX W CICIHATBHBIX KOMIICTEHIIUN
Oymymiero OakanaBpa 1o COOTBETCTBYIONIEMY HAIIPABICHHUIO MTOATOTOBKU

[Tpu opranmzanmu CPC BakHBIM W HEOOXOAMMBIM YCIOBHEM CTaHOBSITCS (OPMUPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl i NPUOOpPETeHHs 3HAHUM, HABBIKOB W BO3MOXKHOCTHU
opraHu3anuy y4eOHOM W Hay4dyHOUW naesTenbHOCTH. llenpro camocTosTenbHONW pPaboOThl CTYIEHTOB
SIBJIICTCS OBJIaJIeHUe (DYHIAMEHTATBHBIMU 3HAHUSIMH, NMTPO(PECCHOHATHBIMA YMEHUSMU U HAaBBIKAMU
NEeSTeNbHOCTH 1O  MPOQII0, ONBITOM  TBOPUYECKOH, HCCIENOBATENBCKONW  JESITENbHOCTH.
CaMocTosiTenbHast paboTa CTyIEHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH
Y OpPraHu30BaHHOCTH, TBOPYECKOTO MOAXOJA K PEHICHUIO MpodiieM yueOHOro U nmpodhecCuoHaIbHOTO
YPOBHS.

3agauamu CPC sBasgioTcs:
- CUCTeMAaTH3alMsl M 3aKpEeIUICHHE IMOTYYCHHBIX TEOPETUYECKUX 3HAHUN U MPAKTHUYECKHX
YMEHUH CTYJICHTOB;
- yrayOJIeHHE U PACITUPEHNUE TCOPETHUSCKUX 3HAHUIA;
- dbopMUpOBaHHE YMEHUH  HWCIONB30BaTh HOPMATHBHYIO, IIPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CTIeIUATIbHYIO JTUTEpPaTypy;
- pa3BHTHE II03HABATEIBHBIX CIIOCOOHOCTEH © AaKTHBHOCTH CTYJICHTOB: TBOPYECKOM
WHUITUATHBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;
- (GhopMUpOBaHHE CAMOCTOSITEIBHOCTH  MBIIUICHUS, CIOCOOHOCTE K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO M CAMOpPEaTN3alliu;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUM;
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- UCIOJIb30BaHUE MaTepHuanga, COOpaHHOTO U IOJYYEHHOTO B XOJI€ CaMOCTOSTENIbHBIX
3aHATUI Ha ceMUHapax, Ha NPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHSX, MPH HAMKMCAHUH KYPCOBBIX U

BBIITYCKHOW KBIM(UKAMOHHONW paboT, ans 3(p(EeKTUBHOW IMOATOTOBKM K HTOTOBBIM 3adeTaM M

JK3aMEHaM.
3. TexHosioruveckasi KapTa cCaMOCTOSITEIbHOM PadoThI CTYAeHTA
O6beM yacoB, B TOM YHCIIe
Kot Bun nesrensHocTH (axan.)
CTY/ICHTOB CpencrBa u KonTaktH
pean3yeMbIxX
KOMITETeHH TEXHOJIOTUHI as pabota
OLICHKU CPC c Bcero
penojana
TEJIeM
2 cemecTp
OIIK-1 ITonroroBka k jnekuusaM | KoMriekT 42,1 37,4 79,5
na-1,2,3) 3aJaHul 1
BOIIPOCOB T10
TeMaM
JICITUTLIIAHBI
OIIK-1 [ToaroroBka k Kommnekr
(UO-1,2,3) | mpakTHyecKuM paboTaM | 3aJaHHii U
BOITPOCOB T10 2,5 2 4.5
TeMaMm
JICITUTUTAHBI
OIIK-1 CamocrosiTenbHOe Komrmext
(UO-1,2,3) | u3ydeHHUe JIUTEPATyphI 1O | 33TaHUIH U
Temam 1-9 BOIIPOCOB I10 1 9 10
TeMaM
JUCITUTLIAHBI
Hroro 3a 2 cemecTp 456 48.4 94
Hroro 45,6 48,4 94

4 TlopsiioK BBIMOJTHEHHUSI CAMOCTOSITEJILHON PadoThI CTYIEHTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU Iumepamypou

[Tpu pabote ¢ KHUTOM HEOOXOAUMO MOAOOPATH TUTEPATYPY, HAYUUTHCS MPABUIBHO €€ YHTATh,
Bectn 3amucu. Jlis mombopa smTeparyphl B OMONMOTEKE HCHONB3YIOTCS —al(aBUTHBIN U
CHUCTEMaTUYECKUH KaTaJIOTrH.

BaxxHo MOMHHTH, YTO paliOHaJIbHBIE HABBIKM PA0OTHI C KHUTOW - 3TO BCerjga Ooiblias

O9KOHOMU BPEMCHHU U CUJL.
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[TpaBuiibHBIN MOA00P Y4eOHUKOB PEKOMEHAYETCS MpernoiaBaTeieM, YUTAIOMIUM JIEKITMOHHBIH
Kypc. HeoOxonumasi nutepaTypa MOKET OBITh TakKe yKa3aHa B METOJUUYECKUX pa3zpabOTKax Io
JAHHOMY KYpCYy.

W3yuas matepuan no y4eOHUKY, CleAYyeT MEePEXOqUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO IMOCIIe
MPaBWJIBHOTO YSICHEHUS MPEeAbIAYyLIero, ONuchiBasg Ha Oymare BCE BBIKIAJKUA U BBIYHCICHUS (B TOM
YHcIe T€, KOTOPbIE B YUeOHHKE OMYIICHBI WM HA JICKIIUH JaHbI ISl CAMOCTOSTEIBHOTO BHIBOJIA).

[Tpr w3yueHnn 000 MUCUMIUIMHBI OOJBINYI0O W BAKHYIO POJb MIPAET CaMOCTOSITEIbHAS
UHIUBUAYalIbHAs paboTa.

Oco0oe BHMMaHUE ciieqyeT oOpaTUTh Ha OIpe/eJeHHe OCHOBHBIX MOHATHI Kypca. CTyaeHT
JOJDKEH MOJAPOOHO pa3duparh MpUMEPHI, KOTOPbIE MOSCHAIOT TaKUE OINpPENETCHUs, 1 YMETh CTPOUTH
aHAJIOTUYHbIE IPUMEPBI caMOCTOATENbHO. HyX HO N0OMBaThCS TOYHOTO IMPEACTABICHHUS O TOM, YTO
u3ydaenrb. [lone3Ho cocTaBisTh OMOpHBIE KOHCHEKTHI. [Ipu u3ydeHuu matepuana Mo y4eOHHKY
MOJIE3HO B TeTpaau (Ha CIEUANTbHO OTBEIEHHBIX IMOJSAX) JOMOJHATH KOHCIEKT JeKiuil. Tam xe
ClIelyeT OTMEYaTh BOIIPOCHI, BBIJEJIEHHBIE CTYIEHTOM JUIsl KOHCYJIbTALlUU C IIPENOJaBaTEIIEM.

BbIBOIBI, TOTYYEHHBIC B PE3Y/IbTATE H3YUCHHUS, PEKOMEH/IyeTCSl B KOHCIIEKTE BBIJCIATE, YTOOBI
OHH TIPH MEPEUUTHIBAHUH 3aMHCEH JTy4Ille 3alI0MUHAIUCE.

OnBIT OKA3bIBAET, YTO MHOTUM CTYAEHTaM [IOMOTAaeT COCTABJIEHUE JINCTA ONOPHBIX CUTHAJIOB,
coJieprKallero BaxkHeimne u Haubosiee yacTo ymnotpebissieMble GopMynbl U MoHATHS. Takoil ywmcT
IIOMOTaeT 3alOMHUTHh (OPMYJIbl, OCHOBHBIE IIOJIO)KEHUS JIEKIIMH, a TaKKe€ MOXET CIYKUTh
MIOCTOSIHHBIM CITIPAaBOYHUKOM JUJISl CTY/ICHTA.

UreHne HaydyHOro TEKCTa SIBISETCS 4YacTblO IIO3HABATENIBHOM aesrenpHocTH. Ee menp —
U3BJIEYEHHE U3 TeKcTa HeoOxoaumon uHpopmauuu. OT TOro Ha CKOJIBKO OCO3HAHHA YMTAIOIIUM
cOOCTBEHHAsl BHYTPEHHSs YCTaHOBKA IPH OOpAIlEHNH K IEYaTHOMY CJIOBY (HalTH HYXHbIE CBEJCHUS,
YCBOUTHb MH(OPMAIMIO MOJHOCTHIO MJIM YaCTUYHO, KPUTHYECKU MPOAHAIU3UPOBATh MaTepuai U T.II.)
BO MHOT'OM 3aBUCHUT 3()(peKTUBHOCTBH OCYIIECTBISEMOIO AEUCTBHSL.

Boiiensitor uemasipe ocrhosnbie ycmanoeKku é Yumenuu HAYYHO20 MEKCMA:

WH()OPMAIMOHHO-TIONCKOBBIN (3a/1a4a — HAWTH, BBIJCIIUTh HCKOMYIO HH(GOPMAIIHIO)

ycBauBarolas (YCHJIUSI YMTATelNs HalpaBJeHbl Ha TO, YTOObI KaK MOXKHO TOJHEE OCO3HATh U
3aIIOMHUTh KaK CaMU CBEJICHUS U3JIaraéMble aBTOPOM, TaK M BCIO JIOTHKY €r0 PAacCyKIECHU)

QHAINTUKO-KpUTHUYECKas  (UUTaTelb CTPEMHUTCS KPUTUYECKHM  OCMBICIUTh  MaTepua,
MIPOaHAIU3UPOBAB €r0, ONPEAETUB CBOE OTHOLICHHE K HEMY)

TBOpYECKas (CO3JaeT y uuTaTessi TOTOBHOCTh B TOM MJIM MHOM BHJE — KaK OTIPABHOW MYHKT
JUIL CBOMX PAacCyXJIEHHUH, Kak o0pa3 A NeHCTBUS 10 aHAJIOTUU U T.I. — UCMOJIb30BaTh CYXXACHUS
aBTOpa, XOJ €ro MbIciell, pe3yibTaT HaOMIOACHUS, pa3pabOTaHHYI0 METOAMKY, IOMOJHHUTH HX,

MTOJABEPTHYTH HOBOM MPOBEPKE).
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4.2. Memoouueckue pexomeHOayuu no N0O20MoeKe K NPAKMUIeCKUM 3aHAMUAM
Jis Toro 4toObl MpPaKTUYECKUE 3aHATHS MPUHOCWIM MAaKCUMAIbHYIO TOJB3Y, HEOOXOIUMO

IIOMHUTb, YTO YIPAKHEHUE U PELICHUE 3a7a4 [IPOBOASATCS 0 BBIYMTAHHOMY Ha JIEKLIUAX MaTepuaily u
CBSI3aHBI, KaK MPABUIIO, C JETAILHBIM Pa300pOM OTIENBHBIX BOIMPOCOB JIGKIIMOHHOTO Kypca. CremayeT
MOAYEPKHYTh, YTO TOJIBKO MOCJE YCBOCHMS JICKUMOHHOIO MaTepHalia ¢ ONPEIEICHHON TOYKU 3PEHUS
(a UIMEHHO C TOM, ¢ KOTOPOIl OH M3JaraeTcs Ha JIEKIHSIX) OH OyIeT 3aKperuIsasThCs Ha MPAKTHUECKUX
3aHATUSX KaK B pe3ysibTaTe OOCYKIEHHUS W aHaliu3a JIEKIUOHHOIO MaTepuasa, TaKk U C IOMOLIBIO
pemeHust MpoOJEeMHBIX CHUTyalui, 3a1ad. [Ipu 3TUX yclOBUSAX CTYIEHT HE TOJIBKO XOPOIIO YCBOUT
Marepuai, HO U Hay4yuTCs MPUMEHATh €ro Ha MPAKTHKE, a TAKXKE MOJYYUT JOMOJHUTEIbHBIN CTUMYI
(¥ 5TO O4YEHBb BaYKHO) AJI1 aKTUBHOMN MPOPaOOTKH JIEKIIUH.

CnenyeT NOMHUTH, 4YTO pELIEHUE KaXKAOW ydyeOHOW 3ajayd JOJDKHO JIOBOAMUTHCA [0
OKOHYATEJIBHOTO JIOTUYECKOTO OTBETa, KOTOPOrO TPeOyeT yCIOBHE, W 1O BO3MOYKHOCTH C BBIBOJIOM.
[TonydeHHBI OTBET clielyeT MPOBEPHUTh CIIOCOOAMU, BBITEKAIOIIMMHU W3 CYIIECTBA JAHHOW 3aJayu.
[Tone3no Takke (eciu BO3MOXKHO) pelIaTh HECKOJIBKHUMH CHOCO0aMU W CpPaBHUTH MOJTy4YEHHBIE
pe3yabTaThl. Pemenne 3a1a4 1aHHOTO TUIIA HYXHO MPOJOJDKATh A0 MPHOOPETEHUS! TBEPIBIX HABBIKOB

B UX PCHICHUH.

4.3. Memoouueckue pekomenoayuu no camonposepke sSHauu
[Tocne n3yueHus onpeaeNeHHON TeMBI 10 3aITUCSIM B KOHCIIEKTE U YUeOHUKY, a TAKKe PeIICHUS

JOCTAaTOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIUX 3a/1a4 HA MPAKTUYECKUX 3aHATUAX U CAMOCTOATEIBHO
CTYJIEHTY PEKOMEHAYETCs, IMPOBECTH CaMONPOBEPKY YCBOCHHBIX 3HAHHWM, OTBETHB Ha KOHTPOJbHBIC
BOIIPOCHI IO U3YYEHHOU TEME.

B ciiyuae He0OXOJMMOCTH HYXKHO €I1le pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

MHorna HEIOCTaTOYHOCTh YCBOCHHUS TOIO MM HMHOIO BOINPOCA BBIACHAETCS TOJIBKO IpHU
M3y4YEHUN JalbHEHIIEro marepuasna. B 3Tom ciiydae Hamo BEpHYTHCS Ha3aJl M NOBTOPUTH ILIOXO
YCBOEHHBIN Mareprai. BakHblii KpUTEpUH YCBOCHHSI TEOPETUYECKOTO MAaTepHalla - YMEHHUE pellaTh
3aa4d WIM IPOMTH TECTUPOBAHUE IO MPOWJAEHHOMY Martepuany. OnHaKo cieayeT NMOMHUTh, 4YTO
[IPAaBUJIBHOE pELICHUE 3aJa4yd MOXKET IIOJYyYUTHCS B PpE3yJbTare IPUMEHEHUS MEXAHUYECKHU

3ay4eHHbIX (popMyI1 6€3 MOHMMAaHMSI CYIIIHOCTH TEOPETUUECKUX MOTOKEHHH.

5.KonTpoab camocTosiTe/ibHOI padoThI CTY1€HTOB

B pamMkax peWTHHTOBOM CHCTEMBI YCIIE€BAEMOCTh CTYAEHTOB IO Ka)XXIOW MHCIUILIINHE
OIIEHUBAETCA B XOJI€ TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTAIlUH.
Texkymmii KOHTPOJIb

PeliTuHrOBasi OLlEHKA 3HAHMI CTyIeHTA
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Ne Bun nestensHOCTH CTYIEHTOB Cpoxku KonnuectBo
n/n BBITTOJTHCHUS 0aJIoB
[IpakTryeckoe 3aHsATHE 5 5 Henmens 15
IIpaxTryeckoe 3anstue 10 10 Hemens 20
IIpaxTrdeckoe 3ansrue 15 15 Henens 20
HToro 3a 2 cemectp 55
Hroro 55

MakcuMaabHO BO3MOXKHBIM Oaml 3a BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBACTCS PaBHBIM 55.
Teky1iee KOHTPOIBHOE MEPOTIPUSITHE CUUTACTCS CIAHHBIM, €CIIU CTYJCHT TOJIYYHJI 32 HEr0 HE MEHee
60% OT YCTAaHOBJIEHHOTO JJIi O3TOTO KOHTPOJIA MaKCHMajdbHOro Oamia. PelTuHroBbrii Oai,

BBICTaBJISICMBI CTYACHTY 3a TCKYLICC KOHTPOJBHOC MCPOIIPUATHC,

CAAHHOC CTYACHTOM B

YCTaHOBJICHHBIE TPa()UKOM KOHTPOJIBHBIX MEPOIIPUATUH CPOKH, OIIPEIEIISETCS CICSIYIOIUM 00pa3oM:

Ypoeens eévinonnenus xonmponwvnozo | Peiimunzoswtit 6ann (6 % om maxcumanbHoz2o
3a0anus oanna 3a KOHMpoOAbLHOE 3a0anue)
Omauynulii 100
Xopowuii 80
Yooenemeopumenwvhuiii 60
Heyoosenemsopumenvnuiii 0

6. Cnincox ureparypsl

6.1. [lepeueHb OCHOBHOIi JTUTEPATYPHI:

I'pemmnos, A. A. Ananutnueckas reomerpus. BekropHas anre6pa. Kpussie BTOporo nopsjaka :
yaeoHoe mocobue / A. A. I'pemmmios, T. U. BenoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
noctyna: http://www.iprbookshop.ru/13004.html
6.2. [lepeyeHs 1ONOTHUTETLHOI JIUTEPATYPbI:

[Toropenos, A. B. Anamutuueckass reomerpusi / A. B. IloropemoB. — MockBa, HxeBck
Perymsapuas w  xaormyeckas amHamumka, 2005. — 208 c¢. — Pexum gocryna:

http://www.iprbookshop.ru/16488.html
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