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5. HC[ZCHGHB JIMTCPATYPLIL, HCO6XOQI/IMOﬁ JJIA U3YYCHUSA JUCIUTTIJIINHBL



BBEJIEHUE

1. Hesp u 3a1a4u U3y4YeHUs] AUCHUNIMHBI

Lens nmucummiuubel: (QopmupoBanue Habopa oOMmENPOPECCHOHANBHBIX  KOMITETCHIIHI
6akanaBpa 1o HanpasieHuto noArotoBku 09.03.02 «MHpopMaLOHHbIE CUCTEMBI U TEXHOJIOTHMY.

3aa4i OCBOEHUS JUCIUIUIMHBL: ()OPMUPOBAHUE MPEACTABIECHUIN O POJIM U MECTE MAaTEMaTUKU
B COBPEMEHHOM MHpE, JTalax pa3BUTHS, YHUBEPCAIBHOCTH €€ IOHATHH U IIPEICTaBICHMI;
(hopMHpOBaHHE YMEHUIN KOHCTPYUPOBAaHUS U aHAJIM3a MAaTEMaTUYECKUX MOJesiell 0ObEKTOB, CUCTEM U
MIPOLIECCOB MPH PELICHUH 3a]1ay, CBSI3aHHbIX co chepoit Oyayuiel npodeccuoHanbHOM AeATeNbHOCTH;
OBJIaJICHUE HABbIKAMU TOYHOI'O M C)KAaTOTO BBIPAKEHUS MaTeMAaTUYECKOM MBICIM B YCTHOM U
IIUCBMEHHOM H3JI0)KEHUHU, C HCIOJb30BAHUEM COOTBETCTBYIOLIEH CHMBOJMUKH, TEOPETHUYECKOTO H
9KCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B IPO(ECCUOHATIBHON e TENIbHOCTH.

2. Ob6opynoBaHue U MAaTePUAJIbI

[TpakTnyeckue paboThl Mo AucUUILINHE «['€oMeTpHsh» MPOBOAATCS B Yy4eOHOW ayAUTOPHUH C
MyJIbTUMEIA 000PYJOBaHUEM: ITPOEKTOP, KOMIIBIOTEP, SKPAH HACTEHHBIH.

3. HammMeHoBaHMe NPAKTHYECKUX PadoOT

Ne HanmMenoBaHue TeM AUCHMILTUHBI, UX KPATKOE O0neM W3 Hux
Tembl CoJIepKaHue JacoB MpaKkTUYecKast
JIACIT [IOJTOTOBKA, YaCOB
HILTA

HBI

2 ceMecTp
1 OCHOBHBIE MPUIIOKEHHS METOJla KOOPAMHAT Ha 2 2
IUIOCKOCTH.
[IpeoOpa3oBaHue CHCTEMbI KOOPAMHAT.
2 [Ipsmasi TUHUS HA TUIOCKOCTH: YpaBHEHHUE NPSIMOM C 2 2

yIa0BbIM K03 duuueHntom; obmiee  ypaBHEHUE
NpsAMOM; ypaBHEHUE TNPSMOW, MPOXOIAIICH Yepes
JAHHYI0 TOYKY B JaHHOM HAmpaBJICHUH; YpPAaBHEHHE
NpSAMOM, MPOXOMISIIEH dYepe3 JBE [IaHHbIE TOYKHU;
YpaBHEHUE MPSIMOW B OTPE3KAX.

3 Yron  Mexay — AByMsS  NPSAMBIMHU. YcnoBus 2 2
NMapajuieNbHOCTH UM MEPHEHIUKYISIPHOCTH  JBYX
MPSIMBIX.
PaccTosHre OT TOUKHU 0 OPSMOM.

4 Kpusbie BTOpOro nopsika. 2 2
OKpPY>XKHOCTbh. DJUTHIIC.

4 I'unep6oma. [Tapabona. 2 2
O01mee ypaBHEHHE JIMHUI BTOPOTO MOPSIIKA.

5 OO11ee ypaBHEHHE TIIOCKOCTH. Y pPaBHEHUE MIIOCKOCTH 2 2
B oTpe3kax. HopmanbHOE ypaBHEHHE TJIOCKOCTH.

6 PaccrosiHue OT TOYKH 10 TIIIOCKOCTH. 2 2

Yrom Mexay JABYMs  IUIOCKOCTSAMH. Y CIIOBHSA
MapaJuIeIbHOCTH W INEPIHEHIUKYISAPHOCTH  JIBYX
IJIOCKOCTEM.

7 [Tapamerpuyeckue M  KaHOHUYECKHUE  YPaBHEHHUS 2 2
psAMOM. YpaBHEHUS NPSIMOM, MPOXOIALIEH dyepes JBe
Touku. O01Me ypaBHEHHUs IPSIMOH.




8 VYron mexnay AByMs NpsAMBIMH. PaccTosiHME OT TOYKH 2 2
no npsmoil. KpaTtuaiiiee paccTosiHue MEXIy ABYMS
MPSIMBIMU. YT0JI MEXKJ1y IPSIMON U MJIOCKOCTBIO.

Hroro 3a 2 cemectp 16 16

4. Conep:kaHue NPaKTUYECKUX PadoT
Ilpakmuueckoe 3anamue 1-2.
OcHogHblE NPUNLOIHCEHRUA MEMOOA KOOPOUHAM HA NIOCKOCHU U 8 RPOCHIPAHCINGe.
Ilpeobpazosanue cucmemsl KOOpouHam.
ILenv: chopmupoBaTh NPEACTABICHUE O KOOPIUHATHBIX CHCTEMax Ha IUIOCKOCTH M B MPOCTPAHCTBE, O BO3MOXKHOCTH HX
peoOpa3oBaHys B 3aBUCUMOCTH OT IIOCTABJICHHOM 3a1a4n
Cooepircanue:
JeKapTOBbI KOOPANWHATHI, TIOJISIPHBIE KOOPAMHATHI, HJIMHIPUYECKUE KOOPIUHATEI, CHEPHICCKHE KOOPANHATHI
paccTosHHe MEXIy ABYMS TOYKaMH Ha IUIOCKOCTH M B TPEXMEPHOM MTPOCTPAHCTBE
JIeJIeHHE OTpe3Ka B JAHHOM OTHOIICHUH
BBIp)KEHHUE UIOIAAN TPEYTOJIbHUKA Yepe3 KOOPIAUHATEI €T0 BEpLINH
Teopemuueckas yacmo:
JlexapToBbI KOOPAMHATEI HA NPSIMOM, HA MIJIOCKOCTU U B POCTPAHCTBE.

JlekapToBbI KOOpIMHATHI Ha MpPSIMOW BBOISTCS ClenylomuM oOpa3oMm: BriOepem Ha mNpsMo# oOmpeseneHHOE

HarpaBiieHne M HekoTopyr Touky () (Hayaso KOOpAMHAT), Jalee yKaKeM eIuHWIy Macmraba. PaccMoTpum

npousBonbHyto Touky M na ocu /. JlekapToBoii koopaunatoit X Touku A Gynem HasbIBaTh BEJIMUMHY HANPaBICHHOTO

otpeska OM .

Paccrosiane Mexy nByms toukamu M| u M, pauo Benmunue orpeska M M, , B3siras mo aGeomrOTHOIM
Benununue, T.e. [ (M, M) =|)C2 - xl‘_

JlBe B3aMMHO TEPIEHMKYJSPHBIE TPAMbIE 00PA3yHOT JEKapTOBY MNPSIMOYTOJBHYIO CHCTEMY KOOPAMHAT Ha
IIOCKOCTH. [ OpHU30HTANBHYIO TIPSMYIO Ha3biBatoT ocblo (X MM OCBIO abCIKCC, BEPTHKAIBHYIO IPSIMYIO Ha3bIBAIOT OCHIO
Oy wnnu ockio opauHat. KoopauHaTHbIe 0cH Pa3GHBaIOT IUIOCKOCTh Ha YeThIpe KBaApaHTa. JlekapToBble KOOPAMHATHL X 1

® ®
v T1oukn M Ha3BIBAIOT COOTBETCTBEHHO BeMUMHBI HanpasieHHbIX otpeskos OA4 u OB .

Tpy B3aMMHO TEPIEHIUKYJSPHBIE OCH B TPEXMEPHOM NpoOCTpaHcTBe ¢ oOmmM Havanom (O W enuHOM
MaciTabHOH eIMHMIEH O00pasyloT JEKapTOBY MNPAMOYTOJBHYK) CHUCTEMY KOOPAMHAT B TPEXMEPHOM IIPOCTPAHCTBE.
YKa3aHHble OCH COOTBETCTBEHHO Ha3biBaloT: ocbio OX mim ocko abeuuce; ockio Oy nim ockio opausart; ockio OZ min

OCBIO aNIUINKAT.
® ® ®
Hycrs OA, OB n OC upoekuun npoussonbHoit Toukun M npoctpancrsa Ha ocu Ox, Oy n Oz.

HeKapTOBLIMI/I HpﬂMOyFOHBHBlMI/I KOOleHHaTaMH X N y N z TOYKH M HAa3bIBAKOT COOTBCTCTBCHHO BCIINYHWHBI
® ® ®
nanpasnennbix otpeskos OA, OB u OC u o6osnauaror M (x,y,z) .

IIpocreiinmme 3a1a4n aHATUTUYECKON T€OMETPUH.
1. PaccTosiHre MKy IBYMS TOYKAMU HA TNIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTRE.
a) [lycTe B IpsAMOYTOIBHOM CHCTEME KOOPIUHAT Ha IIOCKOCTHU 33/IaHBI JBE TOUKU A()cl R yl) u B ()C2 R yz) .

Paccrostume Mexty stimu mByms toukami: d- =(X, - X,)° +(y, - y,)7, otkyna d Z\/ (x,- x) +(3,- ») .

Ecii paccMOTpETh B TOYKH, AaHHBIE B TpexmepHoM npoctpanctee: M, (X, V,,2,) n M,(x,,,,2,), 10
PACCTOSHIE MEXK/ly HIMH MOXKHO TIOJIY4HTb 110 (OpMyJie aHaNoruaHo| dopmye, T.e.

_ 2 2 2
d =5, - )+ (- 1)2 +(2- 7).
2. EGHGHI/IG OTQGSKa B IAaHHOM OTHOIIICHUH.

Iycrs Ha Hekotopoii ocu / 3amanst ase Touku A(X;) u B(X,) nmycrs Touxa C(x), nexamas na toii ocu /

_BenAC

ACTIUT OTPE30K AB BHYTPCHHHUM WA BHCIIHUM 06pa30M B OTHOIICHHUH I - . Tpe6yeTc91 BbIPa3suTb KOOPAUHATY

Ben.CB

x touxu C gepes koopaunatsi Touek A u B, a Takke uepes | .
Iycts ciepsa Touka C(X) nenut otpesok AB BHyTpeHHMM 06pazom

® ® ®
x, +x, >

Torma x =
1+



IlycTh, Tenepb, B IPAMOYTONBHOMN CHCTEME KOOP/MHAT Ha IIIOCKOCTH Aaubl age Toukn A(X;, V,) u B(x,,V,) n
touka C(X,)) nenur orpesok AB BHyTpeHHHM MM BHEIHUM 06pa3oM B oTHomenun | =—— . TpeGyercs BbIpa3uTh

toukn C(x, y) uepes koopaunatsl Touek A u B, a taxke uepes | . Jlns sroro npoexrupyem touku A, B, C na ocu

x +lx v +ly
. M 2 _ 2
koopauHat. Torna, oueBUIHO, YTO UMEIOT MECTO GOpMYyJIBl: X =————= 1 ) =—=
1+ 1+1
3. [Inomaap TpeyroabHUKA.
ITycTh B IPSMOYTOJILHOM CHCTEME KOOPAMHAT HA TUIOCKOCTH 33aHbl BEPIIUHBI TPEYTOJIbHUKA A()c1 R yl) ,

B(x,,y,) n C(x;,y;) . Beipasum miomaus TpeyroibHIKa 4epe3 KOOPMHATEI €0 BEPLIHH:

L xs -,
S =+ . DopMyITy MOKHO 3aIMCaTh B BHJIE ONPEIEIUTENs TPEThEro MOPsIKa:
21%,= X3 Y- s
1 x on ol
S=x—x, y, I.
2
X, oy 1

IlonspHas cucreMa KOOpAMHAT HA IJIOCKOCTU
Jlnst Toro, uTOOBI 3a1aTh HOJSIPHYIO CHCTEMY KOOPAWHAT Ha TUIOCKOCTH, HAA0 3a(UKCHPOBATh, BO-TIEPBBIX, TOUKY
Hayaja KOOPJMHAT, @ BO-BTOPBIX, JIy4, BRIXOJAIIUN U3 3ToU Toukd. HeoOX0aMMO TakKe ONMPENeIUTh SAMHUYHBIA OTPE30K
U TIOJIOKUTENILHOE HAIPaBJICHUE OTCYETa YIJia MEXIY JYyYOM U OTPE3KOM, COCOUHSIONIMM Hadyalo KOOpIUHAT C KakKoi-
JTUO0 TOYKOH IIIOCKOCTH.
[TonoxeHue TOYKU Ha IMJIOCKOCTH 3aAaércs AByMs uuciamu. [lepBoe — paccTossHME OT TOUKHM JO Hadaja KOOpIMHAT, a
BTOPOE — YTOJl MEXKAY 3aIKCHPOBAHHBIM JTy4OM U OTPE3KOM, COCTUHSFOIIUM TOYKY W HA4aI0 KOOPAHHAT.

[Pl

"-F'

OOBIYHO HATIPaBJICHHE OTCYCTA YIiIa BRIOUPAIOT MPOTUB YacOBOH cTpeiku. CTaHIapTHOE 0003HAYECHHE KOOPUHAT
TOUKM B TONApHOH cucteme — (I ] ) CymiecTBYIOT (GOpMYJIBI TEPEXOa MEXKAY 3aJaHHBIMH CTaHIAPTHBIM 00pa3oM
JICKapTOBOI U MOJISIPHON CHCTEMaMHu KOOpauHAT. Eciu OHHM JApYr ApYry COOTBETCTBYIOT (T.€. JOJDKHBI COBIAAATh Hayasia
KOOpJIMHAT B 00EHMX CHCTeMaX, Jyd MOJSPHON CHCTEMbI KOOPJAMHAT JOJDKEH COBMAAATh C “TIOJNOXHUTEIBHON YacThiO
MEPBOi OCH JEKAPTOBOM CHCTEMBI, JIOJDKHBI ObITh OJIMHAKOBBHIMH SIUHUYIHBIC OTPE3KH), TO

X = p-cosy,

y = prsing. — —plxy)

——Zga

B mpyrux ciydasx (opMmynel 3aBHUCAT OT MOCTAHOBKH 33/lauyd, HO IOJYYUTh HMX JIETKO M3 TCOMETPHIECKUX
coobpaxxennii. C momMomp0 3THX (OPMYT MOXHO OCYIIECTBISITH MEPEXO0J] MEXIy IBYMs CHCTEMaMH KOOPAWHAT,
peoOpa3oBEIBaTh KOOPAWHATHI TOUEK, YPABHEHUS KPUBBIX H T.JI.

! !I/IJ'II/IHL![!I/I‘IeCKaH u cg]gepnqecxaﬂ CHUCTEMbI KOOPAWHAT B MIPOCTPAHCTBE

Kak u Ha TJIOCKOCTH, B IMTPOCTPAHCTBE IMOJIOKCHUEC JIF000H TOYKH MOKET OBITh OIPCACIICHO TPEMs KOOpAWHATAMUA B
PA3JINIHBIX CUCTEMAX KOOpAWHAT, OTJIUYHBIX OT I[CKapTOBOfI HpﬂMOYFOHLHOﬁ CUCTCMBI. L[I/IJII/IHleI/I‘IGCKaH nu C(bepnqecxas{
CHUCTEMbI KOOPAUHAT ABJIAIOTCA O606HI€HI/I€M JJI1 IPOCTPAaHCTBA HOHﬂpHOfI CHUCTEMbI KOOPAUHAT, KOTOpas Obl1a HO,Z[pO6HO
PpaccCMOTpPECHA BBIIIEC.

BaesieM B pocTpaHcTBe Touky O 1 JIyd [, BRIXOAAMMI U3 Touku O, a Takxke BekTop/Z [, |I7 ‘ =1 . Yepes Touxy O

MOXKHO IMPOBECTHU €AUHCTBCHHYIO IJIOCKOCTD, IEPIICHANKYJIAPHYIO BEKTOPY HOpMAJIU. Z[J'IH BBCJICHHA COOTBECTCTBUSA MCIKIY
HHHHHﬂqueCKOﬁ, C(I)GpﬂquKOfI u ,HeKapTOBOﬁ HpﬂMoyFOHLHOfI CUCTEMAaMH KOOPAWHAT TOUYKY 0] COBMECIIAOT C HAa4YaJIOM



[[eKapTOBOﬁ HpHMoyFOHLHOI;’I CHUCTEMbI KOOpAUHAT, JIy4 | — ¢ TOJIOKUTENLHBIM HampaBJICHUEM OCH X, BEKTOp HOpMAJIU — C
OCBIO Z.

L[I/IJ'II/IHHpI/I‘-IeCKaSI n C(bepnqecxaﬂ CHUCTEMbI KOOPAWHAT UCIIOJB3YIOTCA B TCX ClIydasaX, KOrJa ypaBHCHUC KpI/IBOﬁ
HJIK TIOBCPXHOCTHU B Z[eKapTOBOﬁ HpﬂMOYrOJ’IBHOﬁ CHUCTEMC KOOpAWHAT BBITVIAAAT JOCTATOYHO CJIIOXKHO, U ONI€paliui ¢ TAKUM
YpaBHCHUCM NPCACTABIAOTCA TPYAOCMKUMU.

Iycte OM =T , OM;=r;, MM, =z,

Ecnu u3 Touku M onyctuth nepneHauKyissp MM, Ha MIIOCKOCTb,
TO TOuka M| OyJeT UMeTh Ha IUIOCKOCTHU MOJISIPHbIE KOODPHMHATHI

(r.j ).

Onpeoenenue.
]_[I/IJ'II/IH}IpI/I‘-ICCKI/IMI/I KOOpJAWHATaAMU TOYKH M Ha3bpIBalOTCSA 4HCHa
(r,] ,Zz), KoTOpBIE ONMPENENAIOT NONOKEHHE TOUKH M B

HPOCTPaHCTBE.

Onpeoenenue.
CdeprueckuMy KOOpAMHATAMA TOYKH A Ha3BIBAIOTCS YHMCIIA

(r,q,j ),rme q —yron mexay OM u ocbio z.

Ces13b YunuHOPUUECKUX U NPAMOY20NbHbIX 0eKAPMOGBIX KOOPOUHAT MOYKU
z=z x=rcos] ; y =rsin] ;

cos] :ﬁ, sinj 7,)(2);—)/2, r :\/m

Ces3b ciheputeckux u NPAMOY20JbHbIX OeKAPMOBbIX KOOPOUHAM MOYKU

X =r sinqcosj , y =r sinqsinj , z =r cosq .

F=yx’ +)°+2°, c08q = o] =2,
Jx2 + 427 x

Bonpocet u 3a0auu:
3anaua 1. Haiitu Touky, cummerpuunyio touke M (- 3,1) ornocurensro nauana koopauHar.

3anaua 2. Jlokasats, 4o Tpeyronshuk ¢ Bepmuaamu A(- 1,3), B(2,- 1), C(5,3) ssasercs paBHOGEApEHHBIM.

3amaua 3. Jaubl ase npotusononoxubie Bepumnbl kagpata A(- 1,1) u C(2,6). Haiitu xoopamnatel aByX Apyrux
BEPILKH.

3amauya 4. Haiitu KOOpAMHATBI LIEHTpA TKECTH CHCTEMbI AByX Matepuanshbix touek M, (X, ) n M,(x,,V,), B
KOTOPBIX COCPENIOTOUEHBI MacChl 11, U Hl, .

3amada 5. JlaHBI BEpIIMHBI OTHOPOIHOTO MPoBOIOYHOTO Tpeyrompuuka: A(-1,3), B(2, -1), C (-2, 3). OmnpenenuTs HeHTp
TshKecTH Tpeyronpauka ABC.

3amaua 7. JlaHbI BepIIMHBI OJHOPOIHOM HeThIpexyroipHOW muactuHku: A(-1, 1), B(3, -1), C(2, 2), A(-2, -2). Haiitu
KOOPAWHATBI HEHTPA TAKCCTU 9TOM IIJIACTUHKH.

3amaua 8. [lanel BepmmHbl TpeyroiasHHKa A(2; -5), B(1; -2), C(4;7). Haiitu Touky mepecedeHus co ctopoHoit AC
OMCCEKTPUCHI €0 BHYTPEHHETO YIila IPU BepiuHe B.

Bomnpocsr:

JlekapToBBI MPSIMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTH U B TPEXMEPHOM ITPOCTPAHCTBE.

[Moctpoiite Toukn A (1, -2, 4) u B (2, 0, -5) B npsIMOYTOJIbHOM CHcTEME KOOPIHMHAT.

Kak HaxomsT paccTosiHIE MEXIy IByMs TOUKaMH?

Hanmmmre ¢popMymsl 1eneHns oTpe3ka B JAHHOM OTHOLICHHH.

ITpoekiust HapaBIEHHOTO OTPE3Ka Ha OCH KOOPAMHAT.

BeIpakeHue rronagu mpsMOyToIbHUKA Yepe3 KOOPUHATHI BEPIINH.

ITonsipHbIE KOOPAWHATEI TOUYKH HA TIOCKOCTH. CBsI3b € MPSIMOYTOJIBHBIMU KOOPANHATAMH.

Nk v



Ilpakxmuueckoe 3anamue 3-4.

Ilpamasa nunusa Ha RAOCKOCMU: YPAGHEHUE NPAMON C Y2l06bIM KOIPpuyuenmom; oduiee ypasHeHue npamoii;
YpasHeHue npAMOil, npoxooauieil uepe3 OAHHYI0 MOUYKYy 6 OAHHOM HANDPAGeHUU; YPAGHEHUE NPAMOU, NPoxXooAuel
uepe3 06e Oannble MOUKU; YyPAGHEHUE NPAMOIL 6 OMPE3KaX.

ILlenv: chopMUpOBaTH TPEICTABICHHE O BO3MOKHBIX CHOCO0aX 3aJaHMs NMPSIMOWH Ha IUIOCKOCTH, BBIpabOTaTh yMEHHE
BBIOMpATh COOTBETCTBYIOIEE ypaBHEHHE JUTsI KOHKPETHOH 3a71a4n

Cooeporcanue:

ypaBHEHHE TPSIMOH C YTIIOBBIM KO3 HHUITHEHTOM

oO1iee ypaBHEHHE MPSIMOM

ypaBHEHHE NPSIMOii, IPOXOsAIIei Yepe3 JaHHYI0 TOUKY B IAaHHOM HallpaBJICHHH

ypaBHEHHUE MPSAMOM, TPOXOASIIEH Yepe3 1BE JaHHbIE TOUKHU

ypaBHEHHE IPsIMOil B OTpe3Kax

Teopemuueckan wacmo:

B nexapToBoii cucTeMe KOOpPAMHAT Ha IUIOCKOCTH KaKAas MpsMasi oNpeAesseTcs ypaBHEeHUEeM l—i cTereHH H,
00paTHO, Ka)kK10€ ypaBHEHHE 1—ii cTeTeHN ONpeaessieT MPSIMYIO.

YpaBHeHHe NpsAMOH ¢ yrioBeIM kodddummentom: y=kx+b, rme k — yrmoBod koaddurmmeHt mpsmoi, b —
HaydaJIbHas OpJIUHATA.

pumep: Hamucate ypaBHEHHE MPsIMOH, poxo et uepe3 Touky My(-2,1) u obpa3yromeii ¢ mpsmoit 3x —y + 2
= () yron B 45°.

Pemienue.

YpaBHeHHE MPAMOH, IpoxXoaAIIel uepes TouKy M,(X,,),) UIMeeT BU;

yv—yo=ki(x—xg),1e.y—1=k)(x+2)

B paBeHCTBE HEOOXOIMMO OMPEICIUTH YIIOBOW KOAQQUIUEHT k;. [Jis 3TOro BOCHOJIB3YyEeMCS YCIOBHEM, YTO
HCcKOMasl mpsiMasi o0pasyeT ¢ JaHHOW mpsiMoi 3x—y+2=(0 yroa B 45°. YrioBoii koaddunmeHT nanHoi mpsimort k; = 3.
Torna umeem:

k 2" k i 3-k
tgd50=—2""1 g =2""
1+kk, 1+ 3k,

1

otkyma [ + 3k; = 3 — k;, wmm k; =— . IlogcraBuB k; = — , momyunm: y — [ = — (x + 2) wmm x — 2y + 4 = () — UckoMoe

YpaBHEHHE MIPSIMOH.
Ob6mee ypasaenue npsmoit: Ax+By+C=0, rne A, B, C — npousBonsHbie uncna. OueBuano, A u B He MOTyT OBITH
OJHOBPEMEHHO PaBHbI HYJIIO.

XY
VpaBHeHue mpsMOH B oTpeskax: — + < =1, mme a, b — BenmMUMHBI OTPE3KOB, OTCEKAEMBIX NPAMON Ha
a

KOOPAWHATHBIX OCHAX.
3ameuanue. [Ipsimas JIMHHA B OTpe3Kax OTCEKaeT OT KOOPAWHATHOTO yTIja MPSIMOYTOJBHBIM TPEyTOJBHUK,

1
IUIOIIa/b KOTOPOro ompezersiercs: hopmymnoit Sy ZE‘aHb’ Equation.3 .

Hpumep. [Mana npsmas 5x-3y-30=0. Haiiti miommags TpeyroiabHHKA, OTCEKAEMOTO NPSMON OT KOOPIMHATHBIX

OCeH.

Pemenye. 3anmieM ypaBHEHME HPAMOM B OTpe3Kax, pas[ellMB BCe WiIEHbl JAHHOrO ypaBHeHus Ha 30:
X 1
* 2 =1 Equation.3 . U3 ypaBHeHns BumHO, uTo a=6;b=-10. CuenosarensHo, Sp =—|6 - 10‘ =30 Equation.3
6 10 2
KB.CI.

HopmanbHoe ypaBHeHHe mpsiMoii: xcosq + ysing - P = 0, rme q - yroi, KOTOpbId 00pa3yer mpsiMas c
MOJIOXKUTENBHBIM HampasieHuem ocu OX.
IIpumep. laHo ypaBHeHue npsimoit 5x — 12y + 26 = 0. IIpuBecTu kK HOpMaJIbHOMY BUAY.
Pemenne. Jlns mepexoia oT oOmIero ypaBHEHHs HPSMOH K HOPMaJbHOMY HEOOXOJMMO 00e 4YacTH oOLiero

1

YpaBHCHHS YMHOXHWTh Ha HOpPMHpYROUmMiA MHOXHUTeTh M = ———————EFEquation.3 . 3HaK BBIOMpacTcA
++/A> + B*

IPOTUBOMNONOKHBIM 3HaKy C. B manHom ypaBHeHuu A=5, B= -12, C=26. Tak xakx C>0, TO HOpMHUPYIOMUI MHOXUTENIb

1 1 1
O6epeM CO 3HaKOM MHHYC, T.C. M =- ——— =- —  Vumuoxus va M = = — jamHOE ypaBHEHHE,
++/25+144 13
5 12 5 12
nomyunm: = — X+ —p - 2=0- HOpMaJIbHOE YpaBHEHHUE MPSIMOiL: cosq = = ——,sing= —, P=2.

13

Bonpocwt u 3a0auu:



3agaua 1. J[lano oOmee ypaBHeHue npsiMoii . CocTaBbTe ypaBHEHHME 3TOH MNpPSIMOH C YIIIOBBIM KoddduimeHTOM U
ypaBHEHHE B OTpE3Kax.
3agaua 2. CocTaBbTe ypaBHEHHE NPSIMOM C yIIIOBBIM KO3 (GHUINEHTOM , IPOXOAALIEH yepe3 TOUKY .
3anaua 3. CocTaBbTe ypaBHEHHUE NPSIMOM, IPOXOASAIIEH Yepe3 TOUKH H .
3anaua 4. JlaHOo oOmiee ypaBHeHHE mpsiMoit /2x — 5y — 60 = (. Hamucatsb:
1) ypaBHEHHE C YTIOBEIM KO3 PHINEHTOM;
2) ypaBHEHHE B OTPE3Kax;
3) HopMalbHOE ypaBHEHHE.
3agaua 5. [IpsiMast Ha IUIOCKOCTH OTCEKAET HA OCAX KOOPIAWHAT PaBHBIE MONOKUTENbHBIE OTpe3KH. COCTaBUTh ypaBHEHUE
HPSIMOH, €CIIH TUIOLIalb TPEYTroJIbHIKA, 00Pa30BaHHOIO MPSIMOM C OCSIMH KOOPJMHAT, paBHA 8 KB.eI.
Bompocsr:
1. UYro Takoe yriaoBoH KOI(PPHUIMEHT NpsSMOW Ha IUIOCKOCTU? 3alUIIUTE YpaBHEHHE MPSIMOH C YIJIOBBIM
koaddureHTom.
Jnst KakuX IpSIMBIX YTTIOBOW KOG (GHUIIMEHT HE OnpeiensieTcs?
HccnenoBanne o0Omiero ypaBHEHUs! MPSIMOHN Ha ITIOCKOCTH.
Kaxoii Buzx umeeT ypaBHeHue MpsMOii B OTpe3kax?
3anumunTe HOpMaJIbHOE YPABHEHUE MTPSIMOH.
3anummre ypaBHEHHE IPSMOH, TPOXOAAIIEH Yepe3 JaHHYI0 TOUKY B JaHHOM HalpaBICHUH.

S wb

IlIpakmuueckoe 3anamue 5-6.

Yeon mesncoy 0eyma npameimu. Ycnoeus napannenvhocmu u nepreHOUKYIAPHOCHU 08YX NPAMDBIX.

Paccmosnue om mouku 00 npamoil.

He.’lb.' C(i)OpMHpOBaTI) YMEHUC HaxXoJuTb Yyroja MExay MABYyMs MPIAMbIMH, OIpCACIIATh napajjicibHOCTb U
MIEPIICHAUKYJIIPHOCTD JIBYX MPSIMBIX

Cooepircanue:

(hopMyIIBI TSl BRIYUCIICHUS YTIIa MEXKITy IIPSIMBIMH

Teopemuueckas yacmo:

y =kx+b U
ITycts naHbl qBE TPSIMBIC 7. YTOJ MEXIy OBYMS MPSIMBIMH Ha TUIOCKOCTH MOYET OBITh BBIYHCIICH
y =kyx + bzg
k- k
no gopmyne: 1g] =———.
1+ kk,

Heo06XoauMbpIM M JOCTATOYHBIM YCIOBHEM MapajuIebHOCTH JBYX HPSAMBIX SBISCTCS PAaBEHCTBO HX YIJIOBBIX
koadummeHToB: k;=k, Heobxommmoe i 1ocTaTOYHOE YCIOBHEM NEPICHINKYIIPHOCTH ABYX MPSIMBIX 3aKIIOYAETCS B TOM,
YTO MPOU3BE/ICHUE X YIIIOBBIX KOd(dumneHToB paBHoO (-1): kik,=-1.

3ameuanue. Eciu ypaBHeHHs ABYX HpsIMBIX 3agaHbl B oOmieM Buae A ;x+B;y+C;=0 u A,x+B,y+C,=0, TO yrioBsie

A A
KOA(PPHUIUEHTHI 3TUX NPSAMBIX OyIyT UMETh BU: kl =- —lEquation.3 , k2 =- —quuation.3 .
1 2
4, _4,
1) Iycrp mnpsmele mnapamnensHbl. Torma ki=k, wnmm — =—=, T.e. eciii B YypaBHEHHUSX JBYX MPSIMBIX
B, B
1 2
COOTBETCTBYIOIIME KO3(HUIIMEHTH! IPU TEKYIINX KOOPAHMHATAX IPOIOPUHUOHAIBHBI, TO HpsMBIE MapajuieibHbl. Eciu npu
4 _B _C
9TOM MMEEM OTHOICHHE —— ——— =—— TO NPSIMbIC COBNAJAOT.
4, B, G
k, e, = 44 - 1
2)  Iycts mpsivMble mepreHIUKYIsSpHbL Toraa BemoHseTCS paBeHcTBo K, M, == 1 wm — X— == 1 wm

1 2
A4, + BB, = 0 - 3T0 ecTh HEOOXOIUMOE M JOCTAaTOYHOE YCJIOBHE NEPINCHIMKYISPHOCTH ABYX INPSMBIX, YPaBHCHUS
KOTOPBIX 331aHbl B 00IIEM BHIE.

[pumep. Jlansl ypaBHEHHA ABYX OpsAMBIX: 2X —y + 3 = 0 u 4x — 2y + 5 = 0. Kak pacmonoxeHsl 3TH npsmbie?

3nec A1 =2,B,=-1,C,=3,4,=4, B, =-2, C, = 5. 31ech BBINOJIHIIOTCS COOTHOIIECHU: % :—1 1 E , T.€. IpsIMbIE
-2 5
TapaJijieNIbHEI.
Ipumep. ans! ypaBHEHUS ABYX OpAMBIX 3X — 2y + 1 =0 u 2x + 3y + 4 = 0. Kak pacronoeHsl 3TH NpsiMbie?
Pertenune. BeimuineM ko3 GHUIMEHTH MPH HEPeMEHHBIX x U y: A1 = 3 By = -2, C1=1, A, = 2, B, = 3, C, = 4.

PaccMoTpuM BBINOTHEHHE YCIOBUE MEpHeHAUKYIsIpHOCTH. Meem: A4, + B1B, = 3X2 - 2X3 = (. YciioBue BBINOJIHEHO.
CrnenoBarenbHO, JaHHBIE IPSIMBbIE IEPIEHIUKYIISPHBL.

UroObl HalTH paccTOsSTHUE OT TOUKU Mo(xo,V0) 10 IPSIMOH, He0OXoanMO: 1)ypaBHEeHHE TaHHOHM NMPSIMOW IPUBECTH K
HOPMaJIbHOMY BHUJY; 2)[IO/ICTABUTH BMECTO TEKYIIMX KOOPAWHAT, KOOPIMHATHI TOUKH Mo(Xo,)0)-

|d| = | xoc08q + yysing - P|



Ipumep. Haiitu paccrosuue ot Toukn My(-2,3) o npsimoit 3x — 4y — 2 = 0.
Pemenue. [TpuBoauM naHHOE ypaBHEHHE K HOPMAILHOMY BHLY, YMHOXKas €0 Ha HOPMHPYIOIIUH MHOKUTEIb

M= 1 :l Equation.3 .
3¥+4* 5
on 3 4 2
Y4HM HOPMATBHOE ypaBHEHHE =y . * . = —().
5 5 5
Torma oTkiIOHEHHE d = §>(-2)- ﬂ%- g — §- 2_ 2 - 20 =-4
5 5 5 5 5 5 5
AY
OTtpunarenabHOe 3HAYCHHE I OTKIOHCHUS d, YKa3bIBacT Ha TO,
My(-2,3) 4TO NaHHas Touka  M( -2,3) IeKUT OT TaHHOM NPSIMOIL ¢ TOit Ke

CTOPOHBI, 4YTO Ha4YaJIO KOOpAHHAT. Hckomoe paccTosiHue

d) = |-4| = 4.
0

-

N
A 5
Bonpocwt u 3a0auu:
1. IIpoBectu yepe3 TOUKy nepecedeHus npsambIx x—y—3=0, 2x+3y—11=0, npamyo, napaaieapHyo npsmoi Sx — 4y — 17

=0.
2. Jly4 cBera, npoxonsiuii yepes Touky M;(3,—1), orpaxaercs oT npsmMod 2x—y-I=0 u mOCiie 3TOr0 HPOXOAUT UYepe3
TouKy M,(5,3). HanucaTth ypaBHEHHS MaAAIOIIET0 U OTPAKEHHOTO JIy4eH.
3. Haiitn npoeknmro Touku M(3;2) Ha npsimyto 3x — 2y + 1 = 0.
4. Naus! BepiiuHbl Tpeyronbuuka: A(3,1), B(-5; -5), C(-1;4). Haiitn ypaBHEHUsI OMCCEKTPHC €ro BHYTPEHHETO M BHEIIIHETO
YTJIOB IIpY BEpIIUHE A.
5. Hansr BepmuHbl TpeyrombHuka: A(1;-1), B(-2;1) m C(3;5). CoctaBuTh ypaBHEHHE TEPIICHANKYISIPA, OIYIICHHOTO U3
BEpILINHBI 4 Ha MEMaHy, IPOBEICHHYIO U3 BEPIINHEI B.
6. He BbIuncIIsisl KOOPAMHATH BEPIIUH TPEYTOJIbHUKA, HANMCATh YPABHEHHMS MPSIMBIX, IPOBEICHHBIX Y€PE3 3TH BEPIIHHBEI
napajuIebHO MPOTUBOJEKAMNUM cTopoHaM. CTOpOHBI TPEYroJbHUKA 3aJaHbl ypaBHEHUAMU: Sx—2y+6=0; 4x—y+3=0 u
x+3y-7=0.
7. CocTaBUTh ypaBHEHHME MpPsIMOH, KOTOpas MHpPOXOIUT depe3 Touky P(8;6) m oTcekaeT OT KOOPAMHATHOTO YrIJa
TPEYTOJILHUK C IIOIAAbl0, PaBHOM 12 KB.ex.
8. CocTaBuTh ypaBHEHHE NPSMOIL, poxoasmiel yepe3 Touky P(-2; 3) Ha OAMHAKOBBIX PACCTOSIHUSX OT ToueK A(S5; -1) u
B(@3; 7).
9. BeIYMCIUTE paccTosHIE d MEX Ty NapajuIeIbHBIMK IPSAMBIMU: 3x — 4y — 10 = 0; 6x — 8§y+5=0.
Bompocsr:

1. MaiiTe ompezeneHue yria Mexmy AByMs MpsiMbIMU. Kak orpezernsieTcst KOCHHYC yria MeXAy ABYMs IPSIMBIMU Ha
TUTOCKOCTH?

2. CdopmynmpyiiTe TpH3HAKH MNApaLICIFHOCTH W TMEPHEHANKYJSPHOCTH TMPSMBIX, 3aJaHHBIX a) OOMINMH
YpaBHEHUSMH; 0) YPaBHEHHSIMU C YTIOBBIM KOIPPHUITUEHTOM.

3. Kak onpenenuts paccTOSHUE MEXIy a) TOUKOM U IpsAMOM; 6) AByMs MapajuleNbHbBIMUA IPSIMBIMU?

4 B _C

4. MOXHO 1M CUUTATh yCIOBHE L=t =L MIPU3HAKOM TNAPAIIIETBHOCTH MPSMBIX?
4, B, C,
IIpakTnyeckoe 3ansiTue 7-8.
KpugBbie BTOpOro nopsiaka.
OKpy:KHOCTb. DJLIMIIC.
ILlenv: chopmupoBaTh INpeACTaBICHHE 00 YpaBHEHWH KPHBOW BTOPOTO TOPSAKA, YPaBHEHHH OKPYXHOCTH, YPaBHEHUH
JIIAIICA, HAYYUTHCS ONPEEIISITh OCHOBHBIEC ITapaMeTphl KPUBBIX 110 3aJaHHOMY yPaBHEHHIO
Cooeporcanue:
KpHBasi BTOPOTO IOPsKa
OKPYXHOCTh
SIITUIIC, KAHOHUYECKOE ypaBHEHHE 3JUIUIICA, (POKYCHI, SKCIIEHTPUCHUTET U AUPEKTPUCH IUIHTICA
Teopemuueckan wacmo:
OKpYXHOCTBIO Ha3bIBAETCSI TEOMETPUIECKOE MECTO TOUEK, PABHOYAAJICHHBIX OT OJHOM U TOIl ke TOUKH, Ha3bIBaeMOil

2 2
ueHTpoM. KaHOHMYECKOe YpaBHEHHE OKPYXKHOCTH (x = xo) + (y = yo) =R* . Ecim xo = yo = 0, TO ueHTp
OKPY)XHOCTH HAXOJHTCS B HaYaJIe KOOPAUHAT U YPABHEHUE HMEET BH: x° + )% = R?

.~ 2 2 —_
Ipumep. OnpesenuTh UEHTP W PATHYC OKPYKHOCTH, JAHHOH ypaBHenneM: X~ + y~ - 8x +6y + 21 =0

Pemenue. ,Z[aHHOG YpaBHCHHUEC MPCACTABIACT OKPYKHOCTD, TaK KaK OTCYTCTBYCT YJICH C MPOU3BCACHUEM KOOPAUHAT
u KO3(1)(1)I/IIII/ICHTBI Ipu KBaJgpaTax KOOpAWHAT PABHBI MECKIY co001. HpI/IBOHI/IM JAaHHOC YPABHCHHUE K KAaHOHHUYCCKOMY
BULY. I[J'ISI 9TOro NepernruueM JaHHOC YPAaBHCHHUE B BUJC:



(x*-8x)+(y* +6y)+21 =0 wumm

(x> - 8x+16)+(y> +6y+9)+21-16- 9 =0 wumm

(x-4) +(y+3)° =4

OTKyIa 3aKI09aeM, 9To HEHTP OKPYKHOCTH uMeeT KoopauHatel C(4,-3) u R = 2.

OIIMICOM Ha3bIBAaCTCS TEOMETPUYECKOE MECTO TOYEK, CyMMa DACCTOSHUH KOTOPHIX OO JBYX IaHHBIX TOYEK,

Ha3bIBaEMBIX ()OKyCaMH, €CTh BEIWIHMHA TIOCTOSIHHASA, paBHas 2a. O003HAUNM pacCTOSTHHE MEXKAY (OKycaMH 2c. Cymmy
paccrosEmit 10 pokycoB 2d . Ocb X HanpasuM uepes GOKyChl, a 0ch Y NEPICHAMKYIIPHA ocH X H IEIHT PACCTOSHHE

Mexay Gokycamu nononam. Torga TOUKH Fl , F 5 - GOKyCHI 21THIICa HMEIOT KOOPAMHATEL. Fl (- C, 0), F. ) (C; O) .

ITycTs TOYKA M (X 5 y) - JIOKUT Ha DJITUTICE.

® ®
Tornma FlM + FZM‘ =2a . Umeem

\/(x+c)2 +y° +\/(x- c)’ +y* =2a.

x+02+ 2:261' X'Cz+ ZBOBBO,I[I/IMBKBaI[ aT
( )+ Yy p

(x+c)’ +y* =4a’ - 4a\/(x- )Y +y  +(x-c) +)’
dex =4a’ - 4a\/(x- c) +y?
cx-a’ :a\/(x- c)’ +y’
(cx- az)2 =a’(x-c) +a’y’
(az_ cz)x2+a2y2 — 2({12_ Cz)

2 2 2 2 )42
ITockonbky no ycnomd}o(a - C )>O,To 0603Haan(a - C )—b .
Tonyuaem (az - ¢? )x2 +a’y’ zaz(a2 - cz) b*x* +a’y’ =a’b’;

2 2

X Y
OKOHYATEIIBHO NONydaeM: — + = =]

a” b

2 2

X .
Kanonudeckoe ypaBHeHue syunnca; ~ 4 Pl —1Equation.3 . Eciit a = b, TO 35IMIIC CTAHOBUTCS OKPYKHOCTBIO.
2 2

Bennunna — Ha3bIBaeTCsS OKCHCHTPHUCUTCTOM DJIIUIICA U o0o3HavaeTcs qepes3 6yKBy e.
a

a a
[Mpsimble x = = —, MepIEHIUKYJIIPHbIE K (DOKAJIBHOW OCH DJUTUIICA M OTCTOSIME HA PACCTOSHUM — OT €ro IeHTpa,
e e

HAa3bIBAOTCA AUPCKTPUCAMU SJUIUIICA. I[I/IpeKTpI/ICI)I SJIIMAIICa 06HaZ[aIOT CBOICTBOM: OTHOIIICHHE paCCTOHHI/Iﬁ JIF000H TOUYKH
QJIIMIICA 10 (bOKyca u COOTBCTCTByIOIIIeﬁ AUPEKTPUCHI €CTh BCJINYMHA TOCTOSAAHHAA, paBHAA SKCLIUCHTPUCUTCTY.

A

)




Hpumep. Ctopona pombda paBHa 5 u BbicoTa 4,8. Uepes Be BEPIIUHBI MPOXOIUT SILTUIIC, (POKYCH KOTOPOTO COBMAIAIOT C
JBYMsI IPYTUMH BepIIHHaMU pomba. COCTaBUTh YpaBHEHUE AILIHIICA, IPHHSB JUArOHAIN poMOa 3a OCH KOOPIUHAT.
Pemenue: I1o ycnoBuro 3amaun AF; = 5 u AK = 4,8. Torna mnomans pomba S = AFAK = 4,85 = 24.

y

B

C Z[pyFOfI CTOpPOHBI, KaK HM3BCCTHO, IUIOIIaAb paBHAa TOJOBHUHEC [MPOU3BCACHUA HHaFOHaHeﬁ, T.C.

S :é XAB X, F, ; uo AB = 2b, F.F, = 2c. Torma S =2bc =24 , orxyna b :E. Jaree, AO’ + OFI2 :AF12
c

2 2
awmm b° +c¢” =25 . Clie0BaTeNbHO, 1JIsk ONPEAEIIEHHUS ¢ UIMEEM: ﬁ+c-7 =25 wm ¢’ - 25¢7 +144 =0.
.

O6o3naunm ¢ =t . Toraa umeeM: fz - 25t+ 144 =0
; 25 £40625- 576 25 %7
1,2 — -
’ 2 2

2 1.2 2
Tak xak ¢ > 0, T0 ¢; =3, ¢c; =4. Torna b; =4, b, = 3. U3BecTtHO, uTO s djunca =b" +c , TOraa

a’ =4° +3° =25 4->.

;tl :16,t2 =9,

2 2 2
X X
VickoMbIMH ypaBHEHUsIMHU dJuiunca OymyT: — + Y= 1 (ecnu doxycel nexar Ha ocu Ox) u — + Y =1

25 16 9 25

(ecnu doxycel Jiexat Ha ocu Oy).

Bonpocut u 3a0auu:
3anaua 1. Jlano ypaBHenue osmnca: 25x° + 169y° = 4225. BbUMCAUTL JUIMHBI OCEH, KOOPAMHATHl (POKYCOB M

OKCHCHTPUCUTECT JJIJIUIICA.
2

y

X . .
3agaga 2. B ammunc — + 2 — =] BhOMcaH NMPaBHIBHBINA (PaBHOCTOPOHHUH) TPEYTOJIBbHUK, OJHA W3 BEPIIMH KOTOPOTO

COBIIAJIa€T C MPaBoOii BepIIMHON O0IbII0i oc. HaiiTi KOOpaHHATHI ABYX APYTHUX BEPIINH TPEYTOIHHHUKA.

2 2

X
3agaua 3. B ommne 2+ 2 =] srucan MIPSIMOYTOJIBHUK, JIBE MPOTHUBOMOJIOKHBIE CTOPOHBI KOTOPOTO MPOXOASAT 4pe3
49 24
(oKycChl. BEIYnCINTD IIIOMIAb 3TOTO NPSIMOYTOJIEHHKA.
2 2

Xy
3anaua 4. CocTaBUTH ypaBHEHHE KacaTenbHoi K snmuncy —5 + <5 =1 B touxe My(x,yy).

a b’

Bompocsr:

1. Yto Takoe OKpYXKHOCTH? 3anHIINTEe KAaHOHWYECKOEe ypaBHEHHE OKPYKHOCTH. Kakue ocoOEHHOCTH HuMeeT obmiee
ypaBHEHHE OKPY>KHOCTH?

2. [aitTe onpeneneHue IUIUICA. 3alUIINTE ero KaHOHIMYECKoe ypaBHeHHe. [IpoBeanTe ¢ MOMOIBI0 KAHOHHYECKOTO
ypaBHEHHs UccieoBaHue (GopMbl JIHIICa.

3. Uro Takoe SKCUEHTPUCUTET U AUPEKTPUCHI dJtumca?

4. Kak onpenenstrorcst pokabHbBIE PaJANYChI dJUTUIICA?

IpakTnyeckoe 3ansaTue 9-10.

I'mnep6oaa. Ilapa6oaa.

OO0wmee ypaBHeHHe JJMHUI BTOPOro NMOPsiAKA.

Ilens: cdopmupoBaTH TpencTaBIeHHEe 00 o0OmeM ypaBHEHHH KPHUBOM BTOPOTO TOPSIKA, YpaBHEHHH THIEPOOJIHI,
YPaBHEHHHU MapaboIIbl, HAYYUTHCS ONPEAEISITh TAPAMETPhI KPUBBIX 110 33JaHHOMY YPABHEHHIO

Cooepircanue:

rurnep0oIi1a, KAHOHMYECKOE ypaBHEHHE TUIepOOIIbl, AUPEKTPUCHI THIIEPOOIIBI

napabosa, KAHOHUYECKOe ypaBHEHHE MapadoJibl

Teopemuueckan wacmo:



FI/IHep6OJ'IOI71 Ha3bIBACTCA T€COMETPHUUCCKOC MECTO TOUYCK INJIOCKOCTH, JIA KOTOPBIX Pa3HOCTb paccmaﬂnﬁ A0 JABYX
TOUYCK, HA3bIBACMBIX (bOKycaMI/I, €CTh BCJIMYMHA NOCTOSIHHAA, paBHasA 2a.

O003HAYHUM PACCTOSHIE MEKTY (hOKycamMu 2¢ . Pasznocts paccrosiauii 10 PoKycoB 2a.0cs X HaIlpaBUM 4Yepe3

(okychl, a ochk Y NEepHEeHANKYISIpHA OcH X U AETHUT PacCTOsSHUE MEX Iy (oKycamu rononam. Toraa Toukn Fl , F 5 -

(oKychI THIIEpOOIIBI UIMEIOT KOOPIMHATEHI. Fl (- C, 0), F. ) (C; O) . Hycts Touxa M (x ; y) - JIeXHT Ha Tunepooe.

® ®
Torma FIM - FZM =1+a . Vimeem

\/(X + C)2 + y2 - \/(X - C)2 + y2 =+a. [anee nmpoBeneM 1enouKy npeoOpa3oBaHUH.

x+c) +y =Ra+4(x-¢) +y’ Bo3zBoxum B KBagpar
y y

(x+c)’ +y* =4a’ i4a\/(x- )Y +y  +(x-c) +)’
dex =4a’ i4a\/(x- c)’ +y’

cx-a’ :ia\/(x- c) +y’

(cx- az)2 =a’(x-c) +a’y’

(az - c2)>(2 +a’y’ zaz(a2 - 02)

TTOCKOIBKY 10 YCIOBHIO (az - ¢’ )< 0, To 0603HaUNM (az - ¢’ ):- b*.

2 2 )2 2_.2 21,2 2 2.2 2_2 212
HonyqaeM(a -c)x +a’y za(a-c) -b'x " +ay =-ab;

2 2
X Y
OKOHYATETHHO MOJTyIaeM — " T3 =]
a b
2 2 .
Kanonmueckoe ypasmenme rtumepbone: X _ Y _jEquation.3 . Ecmu rumepGoma samama cmoum

a’ b’
KaHOHHYECKUM YPaBHEHHEM, TO TJIABHBIMH OCSMH THIIEPOOITBI SIBISIOTCS OCH KOOPJIUHAT, a IIEHTP TUIepOObl HAXOIUTCS B
HayaJie KOOPIUHAT.
[IpsiMOyTONBHUK CO CTOpOHAMH 2a W 2b, pacmoONOXEHHBIH CHMMETPHYHO OTHOCHTEIBHO OCEH THUHepOoNbl U
KacaroIluicsl ee B BEpIIMHE, HA3bIBACTCSI OCHOBHBIM HPSIMOYTOJIBHHUKOM THIEpOOiBl. JIaHHBINH NMPSIMOYTOJBHUK HUMEET
BEpIIUHBI B Toukax A, (a, b), 4, (a, -b), A; (-a, -b), A4 (-a, b). JluaroHagb OCHOBHOI'O MPAMOYTOJbHHKA HA3BIBAKOTCS

aCHMITOTAaMH TUIEpOOIBl. Y paBHEHHUSI ACHMITOT UMEIOT BHL: y=—xH"y=- é x-
a
a . a
[psimMble x = * —, NEpHEHAUKYJSPHbIE K (OKAILHONH OCH T'MIIEpOOJIBI W OTCTOSIIIME Ha PacCTOSHUM — OT ee
e

LEHTpA, Ha3bIBAOTCA AUPCKTpHUCAMU FI/IHep6OJ'II>I.

| M(x.y)
FC0) (a0 S PR Fl(c,o:', >,
My(xy) =~ | N :M 1(x,-y)
x=- =




[TapaGosioit Ha3bIBaETCS TEOMETPUUECKOE MECTO TOYEK IJIOCKOCTH, PABHOCTOSIIIMX OT OJHOM TOUYKH, Ha3bIBa€MOMN

o o o o 2 _
(okycoMm, 1 JaHHOH NPsIMOH, Ha3bIBaeMOW JupekTpucoi. KaHoHn4eckoe ypaBHeHHe mapabomusl: ) =2 DX . [Tapa6ona

. =./2px
cuMMeTpuyHa oTHocuTenbHO ocu OY. B mepBoii uerBepTn nmeem Y P Bo3pacraromas GpyHknus. Touka O ¢
koopauHaTamMu O(0;0) Ha3pIBaeTCsl BEPIIMHON Tapa0oIIbI.

WHorna mnpuxomurcs paccMaTpHUBaTh ypaBHEHHs BHJIA y2 =-2 px; X : =2 Py, X = 2 py. Om

YPaBHCHUSA SABJISAIOTCA YPAaBHCHUAMUA napa6om>1, HO HE ABJIAIOTCA KAHOHUYCCKHUMMU.

Y Y Y
L F |
F % x X
F
x*=2py x?=-2py

yi=—2px

O6H.[I/IM YpPaBHCHHUEM JIMHUN BTOpO-l"O MopsAKa Ha3bIBACTCA YPABHCHUC BUAA:
Ax* +2Bxy+Cy> +Dx+ Ey+ F =0,re A> +B* +C* " 0.

Bonpocut u 3a0auu:
2

2
y

X .
3anmaua 1. Ha rumepbone — - =—— =] B3sTa TOouYKa, abcrmcca KoTopoi paBHa 10 u opAMHATA MTOTOKUTETbHA. BEIUCTUTD

(oKampHBIE paANyC-BEKTOPHI ATOH TOYKU B YTOJ MEKAY HAMH.
2 _ o —
3amaua 2. BeraucianTh napamerp napabonsl Y =2 PX , €CJiu U3BECTHO, YTO OHA KAacaeTCs MPsIMOU X = 2y +5=0.

3agaya 3. MocToBas apka uMeeT hopmy napadonsl. OnpenenuTs napaMeTp 3TOH mapadoisl, 3Has, 4TO MPOJIET apKK paBeH
24 M, a BeIcOTa — 6 M.
3amaua 4. Ctpys Bozapl, BeIOpackiBaeMas (HOHTAaHOM, HpUHHMMaeT (opMy mapaboibl, mapamerp koTtopoid p=0,1 m.
OmnpenenuTs BHICOTY CTPYH, €CIIN U3BECTHO, YTO OHA MaJaeT B 0AacCeHH Ha paccTOSHUE 2 M OT MECTa BBIXO/1a.
Bormpocsr.

1. 3Banmmmre obmee ypaBHEHHE KPUBOM BTOPOTO MOPSIIKA.

2. Jlaiire ompeneieHue runepOOJbl. 3amuUIMTe  KAHOHUYECKOE ypaBHEHWE TIurepOosibl. Kakas rumepOona

Ha3bIBAETCSI CONMPSLKEHHON TaHHOM?
3. Caenaiite yeprex runep6oisl. Hanummre ypaBHEHHS aCUMITTOT MHIIEPOOJIBL.
4. [atire onpejenenue napaboibl. 3aNKIINTe KAHOHUYECKOE ypaBHeHue napaboibl. UTo Takoe mapameTp napabossi?

Ilpakmuueckoe 3anamue 11-12.
Oouiee ypagnuenue naockocmu. Ypasuenue nnockocmu é ompesxax. Hopmanvnoe ypasnenue niockocmu.
ILens: chopMHupOBaTh IPEACTABICHUE O PA3INIHBIX CIIOCO0aX 3aAaHMS IUIOCKOCTH, HAYIUTHCS ONPEAEISATh PACIIONOKEHUE
IJIOCKOCTH B IPOCTPAHCTBE O 3aJaHHOMY YPaBHEHHIO
Cooepicanue:
HOPMAJIbHBIA BEKTOP MJIOCKOCTH
o0l11ee ypaBHEHHE IFIOCKOCTH, YPaBHEHHUE INIOCKOCTH B OTPE3KaX, HOpMaJbHOE YPaBHEHHE IIIOCKOCTH
Teopemuueckas wacmo:

Ecnu ¢pukcupoBaHa npou3BosIbHAs JeKapTOBa NPSIMOYTOJIbHAs CHCTEMa KOOPJIMHAT, TO TWIOCKOCTh (P) onpenensercs
ypaBHEHHEM IEPBOH CTENIEHN OTHOCUTENBHO COBOKYITHOCTH NEPEMEHHBIX X, ), Z.

Oo6mee ypaBHeHue miockoct: Ax + By + Cz + D =0, tne A, B, C, D
TIPOM3BOJIEHBIE TIOCTOSIHHBIE, TPHYEM XOTsI Ol o1HO M3 umcen A, B, C oTniuHo T
n(A4.B.C)

or nyns, sektop /1 = {A, B, C} mepneHIuKyJIsSpHbIA TaHHOH TLIOCKOCTH, /

Ha3bIBACTCA HOPMaJIbHBIM BEKTOPOM ITJIOCKOCTH.




YacTHbie Cliyyan o011ero YPaBHCHUS IJIOCKOCTH!

1. CBOOOIHBIH UJIeH PaBEH HYIIIO, T. €. TITIOCKOCTHh MPOXOOUT YEPE3 HAYATIO KOOpAWHAT

D =0: Ax+By+Cz =0

2. OuH n3 K0P OHUIMEHTOB IPH TEKYIIMX KOOPAMHATaX paBeH 0

a) D' 0, Torma miockocTs mapasineasHa COOTBETCTBYOMIEH KOOPIMHATHO# OCH:

A =0, moeoa By+Cz+D =0 IIOCKOCTH MapajuienbHa ocu Ox
B =0, moecoa Ax+Cz+D =0 IIOCKOCTh MapauiesnbHa ocu Oy
C =0, mocoa Ax+By+D =0 MIIOCKOCTP Tapaiesibia ocu Oz
6) D =0, Torna miockocTk MPOXOUT YEPE3 COOTBETCTBYIONIYH) KOOPAMHATHYIO OCh:
A =0, mozoa By+Cz =0 [UIOCKOCTb TIPOXOIHT 4epe3 och Ox
B =0, moecoa Ax+Cz =0 IIOCKOCTH MIPOXOJUT uepes och Oy
C =0, moecoa Ax+ By =0 IUTOCKOCTB TIPOXOUT depe3 ock Oz

3. JIpa ko3¢ duLIMEeHTa IPH TEKYIIHUX KOOpAUHATAX paBHbI 0 U

a) D' 0, rorna miockocTh mapaienbHa COOTBETCTBYIONIEH KOOPIHHATHOMH MIIOCKOCTH:

B =0, C=0, mocoa Ax+D =0 IDIOCKOCTH TapauienbHa IockocTH Oyz (mepreHauKyspHa ocu Ox)
A =0, C=0, moeoa By+D =0 IJIOCKOCTH TapajuieibHa mIockocTH Oxz (IepreHauKyIsapHa ocu Oy)
A =0, B=0, moecoa Cz+D =0 MJIOCKOCTH NapajuiesbHa miockoctu Oxy (MepneHaukyisipHa ocu Oz)

6) D = 0 , TOTJa IIJIOCKOCTH COBIIAAACT C COOTBGTCTByIOHICﬁ KOOp,Z[PIHaTHOfI IINIOCKOCTBIO:

B =0, C =0, moecoa Ax =0 umu x =0 ypaBHEHHE TIOCKOCTH Oyz
A =0,C =0, moeoa By =0 uiu y =0 ypaBHEHHE TIOCKOCTH Oxz
A =0, B =0, moecoa Cz =0 unu z =0 ypaBHEHHE MIOCKOCTH Oxy

PaznyuHble BUIBI YPAaBHEHUH IIOCKOCTH
1.  YpaBHEHHE IJIOCKOCTH B OTPE3Kax

ITycTh TUTOCKOCTH HE TPOXOIMT HYepe3 HAaJano KOOPIMHAT, a OTCEKAeT OT OCe KOOPAWHAT COOTBETCTBCHHO
OTpEe3KH 4, b, ¢, T. €. TNIOCKOCTh MPOXOANT uepe3 Touku M(a,0,0), N(0,b,0) u R(0,0,c).

X y z
VpasHenue takoi mrockocrn: — T+ — =1
a b c

2. HopMmansHOe ypaBHEHHE MIOCKOCTH: X S? N cosb + ZCOSg P =0

3.  VYpaBHEHHE MIOCKOCTH, npoxonﬂmen ugpes anHHy ToNgy: A +C(z-2,)=0

4. VYpaBHEHHME IJIOCKOCTH, MPOXOASILEH l{gpeé-Tpﬂ-zraH- " V5(x2,y2,22), M3(x3,y323), HE
JIeKAIHe Ha OJJHOM psSMOii:

Y= Z-z
SX WMtV 27 :0.
X3~ X V3= Vi Z3T Z

IIpumep. CocTaBuTh ypaBHEHHE IJIOCKOCTH, poxoasieit uepe3 Tpu Touku A(2,1,3), B(1,0,4) u C(1,1,5).
Pemenue.

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)- I1(z- 3)+2(y- 1) =

1-2 1-1 5-3 -1 0 2
=_2x+4-y+1-z+3+2y-2=-2x+y-z+6=0 nm

2x—y+z— 6= (0—HuCKOMOE YpaBHECHHUE TUIOCKOCTH.
Bonpocwt u 3a0auu:

3amaua 1. Jlausl aBe Touku M;(3; -1, 2) w My(4, -2; -1). CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOIAIISH depe3 TOUKY

(MM XM \M,)>XM M,) =

TIEPIEHANKYIISIPHO BEKTOPY M 1M P

3amada 2. CocraBuTh ypaBHEHHE TUIOCKOCTH, KOTOpas MIPOXOIUT gepes TOUKY
My(3; -2, -7) mapamnenpHO II0CKOCTH 2x —z + 5 = 0.

3amaua 3. B myuxe mimockoctredt 2x—3y +z—3 + A (x + 3y + 2z + 1) = 0 HalTH IIOCKOCTB, KOTOpAsi: MPOXOIUT Hepes3
Touky M,(1; -2; 3); mapamnensHa ocu Ox; mapamiensHa ocu Oy; mapamiensbHa ocu Oz.




3amaua 4. CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxoadiied uepe3 Touky M(0; 2; 1) m mnapaiienbHON BeKTOpaM
a={1;1;1})ub ={1;1;- 1}
3agaya 5. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJSIIEH dYepe3 JABe HaHHble TOUKU M (x; v z;) n Ma(xy ya z2)
MIEPIEHANKYJISIPHO JaHHOM TIOCKOCTH.
3anaua 6. J[Be rpanu KyOa jexar Ha MIOCKOCTAX: 2x — 2y + z— [ = 0 u 2x—2y+z+5= (. Beranciutb 00beM 3T0r0 Kyoda.
3agaua 7. CocTaBUTh ypaBHEHHE INIOCKOCTH, MPoXo el yepes ock Oy u Touky G(4,2,-5).
Bormpocsr.

1. 3ammmmre u3BecTHBIE BaM ypaBHEHNMS MIIOCKOCTH.

2. Kak HaiiTi paccTOSIHHE OT TOYKH 0 TIOCKOCTH?

3. TlokaxwuTe, YTO BCAKOE YPAaBHEHHE MEPBOM CTENEHH OTHOCHUTEIBHO COBOKYINHOCTH MEPEMEHHBIX X, J, Z
OIIPEETISAET IIOCKOCTh B IPSIMOYTOJIBHON CHCTEME KOOPIUHAT B TPEXMEPHOM IIPOCTPAHCTBE.

IlIpakmuueckoe 3anamue 13-14.

PaccTosiHre OT TOYKH /10 TJIOCKOCTH.

Yroa MexxIy ABYMsI INIOCKOCTSIMH. Y CJIOBHS NMAPAJUIEILHOCTH H MEPIEHIUKYJISIPHOCTH IBYX IJIOCKOCTEN.
Ilens: chopMHUpPOBaTH YMCHUE HAXOMWTH PACCTOSIHHE OT TOYKH JIO TUIOCKOCTH, YTOJd MEXIY IUIOCKOCTSMH, OMpPEICIATh
MapaJUICIEHOCTD WU MEePIEHANKYIIPHOCTD INIOCKOCTEH
Cooeporcanue:
paccTosiHAE OT TOYKH JI0 TUNIOCKOCTH
YTOJI MEXKAY THIOCKOCTSAMU
YCIIOBHSA MAPaJLICIFHOCTH U NEPIEHIUKYISIPHOCTD TNIOCKOCTEH
Teopemuueckas yacmo:

ITycts mans! aBe wWIOCKoCTH (P;) u (P). IlycTh maHbl HX OOLIHE YPABHCHHUS:
Ax+By+Ciz+D; =0 u Ax + By + Crz + Dy, = 0. YoM MexAy ABYMs IUIOCKOCTSIMH OyJIeM Ha3bIBaTh JHO00M 13
IBYX CMEXKHBIX JIBYTPaHHBIX YIJIOB, 00pa30BaHHBIX TUMH IIJIOCKOCTSAMH. ITpu 9TOM

— (ﬁlﬁ2) — AIAZ +BIBZ +C1C2
|| 42+ B+ CE X[ A2+BE+C
4 _B _C

VYcnosue napajyieJIbHOCTU IUTOCKOCTEH: A -

» B, G

cosj

VYcnoBue nepreHIuKyISpHOCTH IIOCKOCTEH: A I A2 +B IB 5+ C1 C2 =0 .
_|Ax, + By, +Cz, + D|
VA + B +C?

Paccrosiaue ot TOUKu M, (X,,V0,2,)10 TUIOCKOCTH AX + By + Cz + D = 0: d
[pumep. Beraucnuts paccrosane oT Touku M(-9,6,6) o miockoctu 2x — 6y — 3z +9 =0.

|2>(-9)- 66 - 3>6+9| _63 s
V22 + (-6 +(-3)° 7

IIpumep. HaliTu OCTpBI yroi MeKAy INIOCKOCTSIMU:
Sx-3p+4z-4=0,(1)
3x-dy-27+5=0.(2)

Pewenue: Tlo hopmyne

Pewenue: d =

AA+ BB, +CL,
COSE=
G pet J i pl e
15+12-8

19
COSP= |[————, COSP=——
4 NS0 429 7 558

cosg= 04990, @=60704",

Bonpocwt u 3a0auu:

3amaya 1. Beraucauth pacctosiaue ot Toukd M o mockoetu A , ecnm: 1) M (-2,7,1), @ : 2x-6y+3z+1=0;

2)M (1,-3,4), @ :2x-6y-3z+27=0.

3anauva 2. HaliTi BeTUUMHY OCTPOTO yIila MEXy IIOCKOCTAMHU:

11x-8y-7z-15=0, 4x-10y+z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+z-3=0.

3anaua 3. Hanmcare ypaBHEHHE IIOCKOCTH, poxosmel yepe3 ase Touku M1 (0,0,2) u M2 (0,1,0) u oGpa3zyromied yron
45 rpaaycoB ¢ miockoctbio OYZ.



Bonpocsr.
1.Kax onpenenuts BeNUUNHY yIia MEXIy JBYMs IUNIOCKOCTSIMH?
2.Copmynupyiite ycIoBUs MapauIeIbHOCTH U MEPIEHANKYIISIPHOCTH ABYX IFIOCKOCTEH.

Al _Bl _Cl _Dl

3.MOXHO JM CUUTATh yCIOBUE 4 - B C - D MPU3HAKOM MapajuIeIbHOCTU TI0CKocTel? UTO MOXKHO
2 2 2 2

CKa3aTh 00 ATHX IJIOCKOCTAX?
4. Kak Brl nymaere, kakoe U3 IPUBEACHHBIX HHKE YPAaBHCHUH COOTBETCTBYET IJIOCKOCTH, MPOXOISMICH Yepe3 TOYKH
M(0,-3,2) u N(5,4,-1) nmapamnensno ocu Oy: 3x+5z-10 = 0, 3y-z-10 = 0, 2x-5y+10 = 0, 3x-5z+10 = 0?

Ilpaxmuueckoe 3anamue 15. Ilapamempuueckue u KaHORUYECKUE YPAGHEHUA NPAMON 6 npocmpancmee. YpasHenus
npamoii, npoxooauieil yepes 06e mouxku. Obujue ypasnenus npamoil.

Ilens: chopMHUpPOBaTH YMCHHE COCTABIATH HEOOXOAMMOE ypaBHEHHE NPSMOU B IPOCTPAHCTBE, OMPEICIATH ITapaMeTphl
TIPSIMOIA TT0 YpaBHEHHIO

Cooeporcanue:

rapaMeTpUIecKre 1 KAHOHWYECKHE YPaBHEHHUS MPSIMOH B IIPOCTPAHCTBE

YPaBHEHHUS IPSIMON, IPOXOAIIEH Yepe3 JBE 3aJaHHbIE TOUKU

Teopemuueckas uacmo:

ITonmoxxenne mnpsiMOM B TPEXMEPHOM IPOCTPAHCTBE OyIET BIOJHE ONPEAETICHO, €CIM 3aJaJuM Ha MPsIMOi

OIIPE/ENIeHHY 0 TOYKY M, NPy IOMOLIM ee pajuyc — BekTopa Z, U BEKTOp S ' 0, xoTopoMy mpsiMasi mapajIesbHa.

Bektop S mpu 3TOM Ha3bIBAETCS HAPABIISIOMIEH.

M, /

x =x, +tl {
i

[Tapamerpuueckne ypaBHEHMsS TIPAMOM B TIPOCTpaHcTBe: JV =), + tmy, KaHOHUYECKUE ypaBHEHUS:
z =z, +nt b

X=Xy _ V= )Vy _27 2

l — . YpaBHCHUSA HpHMOﬁ, npoxouﬂmeﬁ qepes3 JABEC 3aJaHHBbIC TOYKH:
m n

X=X _ V=W _2° %4

X=X V=N 2T 4
JIrobas mpsiMasi B TpEXMEPHOM IMPOCTPAHCTBE MOXKET OBITh BBIpOKEHA TAK)KE YPAaBHEHUSIMHU JIBYX IJIOCKOCTEH:
i4x+By+Cz+D, =0,
%A2x+BZy+sz +D, =0
ONPEeACIACMBIC OTUMHU YPABHEHUAMHU, PA3JINYHBI 1 HE TapaJJICIIbHEI.

i2x-3y+z-5=0,
[pumep. /laHo ob1iee ypaBHEHUE MPSMOH: | .
P3x+y-2z-2=0

Tpebyercst mpuBecTn AaHHOE ypaBHEHHE K KAHOHHYECKOMY BUAy. Jliist 3TOr0 cHavana HaaeM TouKy M,(Xo,V0,2,),
JIKALLYI0 Ha JAaHHOW MPSIMOK.
[Tonoxum z=zy=0 B 1 pelIUM CUCTEMY JIBYX YPaBHEHUM:

i,2x- 3y =35,
%3x+y =2

YMHOXHB BTOpPOE ypaBHEHHE Ha 3 W CIIOKHB C TIEPBBIM ypaBHeHHeM, momyduMm [Ix=[1, x=I. V3 BTOpOTO
ypaBHeHus y=2-3x=2-3=-]. Utak, Touka M,(1,—1,0) HaiineHa.

HaxonM Hanpas/Isoii Bektop S :[7’_117’_12] , TIe ﬁ] :{2,' - 3; ]} , 7’_12 :{3,' ;- 2}

, KOTOPBIC OHNPEACIAOT 0611166 YpaBHCHUC HpﬂMOﬁ B IMPOCTPAHCTBE, €CJIM IIJIOCKOCTH,



L L
§=|2 -3 1| =61, +31,+21,+91,- 1, +41, =51, +71, + 111,
31 2

Wrak, Touka M,(1,—1,0) u s :{ 5 N 7 N 11 } Haiinensl. KanoHnueckoe ypaBHeHHe MPsIMOil UMeeT BU:
x-1 _y+1 =z
5 7 11

Bonpocwt u 3a0auu:

12x+3y-2z-4=0, ix+2y+4z-8=0,

13x+5y+22+1=0, 16x+3y+2z- 18 =0.
ix+y+z+1=0

3anmaua 2. OmnpenenuTs KOOPAWHATH HAIPABIISAIOIETO BEKTOPa MpsiMoit 1) | ;
i2x+y-z =0

3anmaua 1. CocTaBUTH TapaMeTPUIECKUE YPABHEHUS MPSIMBIX:

2)

2x+y-z+5=0 3x- y+7z-1=0

‘| i
i 23 i .
Bve2y44z47=0"" 1 v 42p 411245 =0

Bompocsr.
1. 3ammmmre u3BecTHBIC BaM ypaBHEHHMS IPSIMOM JINHUN B TPOCTPAHCTBE.
2. Yto TaKoe HANPABISIOMNN BEKTOP MPSIMOii?
3. Kak ompenenuTs KOOPAWHATHI HAIPABIIIOIIET0 BEKTOPa MPSMOM IO 00IIeMy €€ YpaBHEHHIO?
4. Kaxk npeoOpa3oBaTh 00I1ee ypaBHEHHE MPSIMO K KAHOHIHYECKOMY?

Ipakmuueckoe 3ansamue 16. Yroa Mexay AByMsl NpsIMbIMH B IpocTpaHcTBe. PaccrosinMe OT TOYKHU /10 NPSMOIi.
Kparuaiinee paccrosinue Me:KIy IBYMsl MPSIMBIMH. YT0JI MeKAY MPSAMO# 1 NMJI0CKOCTHIO.

Ilenv: chopMHUPOBATH YMEHHE BBIYUCIATH YTOJ MEXKIY ABYMs MPSIMBIMH B MPOCTPAHCTBE, PACCTOSHHE OT TOYKU JIO
MPSIMOH, KpaTyaiiiee pacCTOSTHUE MEXKTY IBYMSI IPSIMBIMU, YTOJI MEXKY HPSIMOU U IJIOCKOCTHIO

Cooepircanue:

YTOJI MEXKAY ABYMsI IPSIMBIME B TIPOCTPAHCTBE, PACCTOSHUE OT TOYKH JIO IPSMOH

Kpar4Jaiiiiiee pacCTOsIHUE MEXKIY BYMSI IPSIMbIMHU

YroJ MEXAY MPSIMOU M TIOCKOCTBIO

Teopemuueckasn wacmo:

Yenom mesncoy o08yma npameimu B TIPOCTpAaHCTBE OyaeM Ha3bIBaTh OO0 W3 yIJIOB, 0Opa30BAHHBIX IBYMS
OPSIMBIMHU, MTPOBEACHHBIMHU Yepe3 MPOU3BOJLHYIO TOUKY Mapajuie/ibHO AaHHBIM. OUYEBHIHO, 3a YO ¢ MEKAY MPSIMbBIMH

MOXHO B3SITh YIOJI MEeXJy MX HAIPaBIAIOLIUMYI BEKTOpaMH: S :{l], m,, 7’11} u S, :{12, n,, 7’12} , KOCHHYC
KOTOPOT0 MOKHO HalTH 1o (hopmyre:

cosj == LI, + mym, +nn,
g2 2 2 2 2 2
JL +m; +n; XJQ +m; + 1,

X=Xg _ V= DVg _27 2
VYriiom MexIy NpsMon ] - - U IJI0CKOCThIO Ax + By + Cz + D = () Gynem Ha3bIBaTh
m n

JII000H 13 ABYX CMECKHBIX YIJIOB, O6paSOBaHHLIX HpHMOﬁ nee HpOCKL[Heﬁ Ha IJIOCKOCTb.

| Al + Bm+Cn |
A +B +C X +m’ +n’

Al+Bm+Cn=0 — ycnoBue napauieIbHOCTH IPSIMOH U TNIOCKOCTH.

A_B_C

T .
COS(E ] ) =sinj

] — YCIIOBUE NEPIEHAUKYIISIPHOCTH MIPSIMOM U IUIOCKOCTH.
m n

Bonpocwt u 3a0auu:
3anava 1. BEIYMCITUTE KOCHHYC yTia MEXKY IPSIMBIMU:



Tx=5-4 ix=t-3

1)_x-1:_y+1:£ H:'y:-2t ; 2)x-2=Z=Z-3n:’y=5t+l;
2 1 5 i -2 3 1 i
Izz-t+l |Z:'f+2
3 1 11 "I'XZZI-I 1 3 1 "I'x:-t-l-l
PR L N LI N VY P N e TES
1 2 1 i 5 3 -2 i
|Z:'t+4 |Z:5

x-1 _y+2 z-1
4

3anaua 2. Haiitu Touky nepecedeHus npsmon U IIIOCKOCTH x+y-z-3 = ().

Bormpocsr.
1.Kak onpenenuTh yromn Mexxy AByMsI IPSIMBIMH B TIPOCTPAHCTBE?
2.KakoBbI ycI0BUS MapaJuIeNbHOCTH U IEPHEHANKYJIIPHOCTH ABYX MPSIMBIX B TPEXMEPHOM IIPOCTPAHCTBE?
3.Kak HaiiTn TOUKY nepecedeHust MPSIMOi U TNIOCKOCTH B TPEXMEPHOM IPOCTPAaHCTBE?
4.Chopmynupyiite ycIoBUsl MapauIeIbHOCTH U NEPHEHANKYIIPHOCTH IPSAMOI! U MIOCKOCTH.

5. Ilepeyens auTEpaTYpbl, HEOOXOAMMON /151 OCBOEHHS TUCHUILINHBI

OcHoBHas uTEpaTypa:

I'pemmmnoB, A. A. AnanuTtnueckas reometrpusi. Bektopnas anreOpa. KpuBbie BTOporo mopsaka :
yaeOHoe mocooue / A. A. I'permmios, T. U. BemoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
noctymna: http://www.iprbookshop.ru/13004.html

JlonosHUTeILHAS JTUTEpPaTypa:

[Toropenos, A. B. Ananutuueckas reomerpust / A. B. IloropenoB. — Mocksa, MxeBck : Perynspnas
u Xa0THYECKas JTUHAMUKA, 2005. — 208 c. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/16488.html
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1. OO01ue moJI0KeHUA

CamocrosarenbHass pabora - IaHupyemas ydeOHas, y4eOHO-HMCCIeN0BaTelbCcKas, Hay4dHO-
HCCleIoBaTeNbCKass paboTa CTYJIEHTOB, BBINOJIHAEMAas BO BHEAyJAUTOPHOE (ayJIUTOPHOE) BpeMs IO
3aJIaHUIO U TIPU METOJIMYECKOM PYKOBOJICTBE MPEIoaaBaTesi, HO 6€3 ero HermocpeICTBEHHOTO y4acTUs
(mpy YaCTUYHOM HEIMOCPEICTBEHHOM YYacTHH IPernojaBaTelis, OCTaBISIOIEM BEAyIIyI pojib 3a
paboToii cTyIEeHTOB).

CamoctositenpHast padora cryaertoB (CPC) B BY3e sBisiercss BaXHBIM BHIIOM y4eOHOU H
Hay4HOU JleATenbHOCTH CTyJeHTa. CamocTosITenbHas paboTa CTyIEHTOB UTPAeT 3HAUUTEIbHYIO POJIb B
PEUTUHIOBOM TEXHOJIOTHH O0yUEHHUS.

CamocrosaTrenbHass pabora sBiseTcs BaxHeWmend ¢opmoil ycBoeHus 3HaHuil. B xone
CaMOCTOSITENIbHOW PabOThl CTYNEHTHI YSACHSIOT 3HAHHS M0 KOHKPETHOH TeMe y4yeOHOro marepuana,
3aKPEIUISIIOT M YTOYHSIIOT YK€ MW3BECTHbIE M OCBauMBalOT HOBble KaTeropuu. CTalKUBasCh C
HEJOCTAaTOYHO TOHATHBIMH DJIEMEHTAMH TEMBI, CTYACHTBI CTPEMATCS HAaXOOUThb OTBETHl WIH
(uKCUpoOBaTh BOMPOCHI JJIsl TOCTAHOBKH M YSICHEHUS UX Ha KOHCYJIbTAllMM C IpenojaBaTeieM Wi BO
BpeMS IIPAaKTUUYECKOTO 3aHATHSI.

3anaun caMOCTOATEIbHON PabOThI COCTOST B CIAEAYIOLIEM:

1. Pa3BuTh IOrMYECKOE U AITOPUTMHUYECKOE MBILIUICHHUE.

2. BeipaboTaTh nepBUYHbIE HABBIKM MaTEMATUYECKOTO UCCIIEIOBAHUS PUKIIAIHBIX BOIIPOCOB.

3. Bripa®oTaTh HaBBHIKM JOBEIEHHUS pEIIEHHUS 3aJaud A0 MPUEMIIEMOTrO MPaKTHYECKOTo
pe3ynbrata — uucia, rpaduka, TOYHOTO KAayeCTBEHHOIO BbIBOJA C IPUMEHEHHEM a/IeKBAaTHBIX
BBIUMCIIUTENIBHBIX CPEJICTB, TAOJIULI, CIPABOUYHUKOB.

4. BplpaboTaTh yMEHHME CAaMOCTOSITENBHO pa30UpaThCsl B MaTeMaTHYECKOM armrapare,
IIPUMEHSIEMOM B JINTEPATYPE, CBA3aHHON CO CIELUAIBHOCTBIO CTYIEHTA.

5. Hayuutes omnepupoBaTh aOCTpakTHBIMH OOBEKTAMH W  aJE€KBaTHO  YIOTPEOIATH
MaTE€MaTUYECKHE IOHATHS M CHUMBOJIBI JJISl  BBIPAXKCHHMS KOJMYECTBEHHBIX M Ka4€CTBEHHBIX
OTHOIIECHUH.

CamocrosaTrenbHass paboTa CTyJIeHTa 1O Yy4yeOHOW aucuuIuinHE «AJreOpa» BKIIOYAET
MOATOTOBKY K IPAaKTHUYECKHUM 3aHATHSIM U BBIIOJHEHHE MPAKTUYECKUX 3aJaHHUi, CaMOCTOSTEIbHOE
U3ydyeHUe TeM Y4yeOHOro MaTepuaja II0 PEKOMEHIYyEeMOH JuTepaType U C HCIOJIb30BaHUEM
MH(POPMALIMOHHBIX PECYPCOB.

CamocrosarenbHass pabora mo aucuuiuinHe «l'eomerpusi» HampaBieHa Ha (GOpMHUpOBaHUE

($1(591474:0)11170,€ KOMIIeTEHIIMIi:

[Tnanupyemble pe3yabTaThl OOy4eHHUS IO
Kon, d¢opmynuposka | Kox, dbopMyIHUpOBKa | AUCIUTLIIMHE (Monymnto),
KOMIIETEHITNH UHANKATOpa XapaKTepU3yIoIIKe ATanbl POPMUPOBAHUS
KOMIETEHINN, HHINKATOPOB




OIIK-1: Criocoben N -1onk-1 3HakoMm ¢ ocHoBamH | [IpumeHsieT  ecTeCTBEHHOHAy4YHblE U
MIPUMEHSATH MaTeMaTHKH, (bu3uky, | OOIMEMH)XCHEPHBIE ~ 3HAHWS,  METOJbI
€CTECTBCHHOHAYYHBIC U | BBIYMCIUTEIBHON TEXHUKH W | MATEMAaTHYECKOTO0  MOJCIHUPOBAHHS B
00IIIeHKEHEPHBIC MIPOrpaMMHUPOBAHUSI. poeCCHOHAIBHON JEATETLHOCTH.
3HAHHS, METOJIbI NA-20mnK-1 Pemaer

MaTeMaTH4eCKOro CTaHJapTHBIE

aHaiu3a u npodeccuoHaNbHBIE 3aJaud C

MOJICIIUPOBAHUS, MIPUMEHECHUEM

TEOPETUIECKOTO U €CTECTBEHHOHAYYHBIX 51

AKCIIEPUMEHTAILHOTO OOIIENHKEHEPHBIX 3HAHMH,

HCCIIEN0BAHUA B METOI0B MaTEMaTHYECKOrO

npodeCCHOHAIBHON aHaIM3a U MOJICITMPOBAHUSI.

EITEIILHOCTH

2. eJub 1 321244 CAMOCTOATEIbHOI PadOTHI

Benymas nens opranuzanuu u ocymectsieHuss CPC coBnaaaer ¢ 11en1pi0 00y4eHusl CTyIeHTa —
dbopmupoBanne Habopa oOOImIEHAYYHBIX,  NPOPECCHOHATBHBIX W CHEIHAIbHBIX KOMIIETCHIIUN
Oynyuiero 6axkanaBpa Mo COOTBETCTBYIOIIEMY HAMPABJICHHUIO TTOATOTOBKHU

[Ipu oprammzanmmu CPC BaXHBIM M HEOOXOIMUMBIM YCJIOBHEM CTaHOBATCS (HOPMHUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl Ansi NPUOOpPETeHHs 3HAHUM, HABBIKOB U BO3MOXKHOCTH
opraHu3anu y4eOHON M HaydHOH nesTenbHOCTH. Llenpio camocToATeNnbHOM paboThl CTYJICHTOB
SIBJIICTCS OBJaJicHne (DyHIaMEHTaIbHBIMU 3HAHHUSMH, MPOPECCHOHATBHBIMU YMCHHUSIMH W HABBIKAMH
NEeSTeNIbHOCTH [0  MNpPOQMII0, ONBITOM  TBOPYECKOM, HCCIEAOBATENbCKOM  JESTEIBHOCTH.
CamocTtosTenbHast paboTa CTyI€HTOB CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH
U OpPraHU30BAaHHOCTH, TBOPUYECKOTO MOJXO0/Aa K PEIICHHIO MpobsieM yuyeOHOro U mpodeccuOHaIbLHOIO
YPOBHSI.

3amauamu CPC gaBisgroTcs:
- CUCTEMAaTH3alusl U 3aKPEIJICHUE IOJYyYEHHbIX TEOPETUYECKHX 3HAHUW M IPAKTUYECKHUX
YMEHUH CTY/ICHTOB;
- yriyOJeHue U paclliupeHne TEOPETUUECKUX 3HAHUM;
- (dbopMUpOBaHME YMEHUH HCIOJB30BaTh HOPMATHUBHYIO, IPaBOBYIO, CIPAaBOYHYIO
JOKYMEHTALMIO U CIIELUAIIBHYIO JIUTEPATypy;
- pa3BUTHE TIO3HABATEIbHBIX CIOCOOHOCTEM ¥ AaKTUBHOCTH CTYACHTOB: TBOPYECKOM
MHULMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
- (dbopMHUpOBaHHE CaMOCTOATEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEAIU3alUu;
- Pa3BUTHUE UCCIIEIOBATENbCKUX YMEHUN;
- UCTIOJIb30BaHUE MaTepHualia, COOpAaHHOrO U TMOJIyYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX

3aHATUNA HAa CEMHMHapax, Ha MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATHUSAX, MPU HAIMCAHUU KYPCOBBIX U



BBIMYCKHOW KBaNU(UKAMOHHOW paboT, ans 3((EeKTUBHOW MOATOTOBKM K HTOTOBBIM 3adyeTaM H

9K3aMEHaM.
3. TexHosiornyeckasi KapTa cCaMoCTOATEIbHOI padoThI CTyIeHTa
OOBeM YacoB, B TOM YHCIIE
Kostor Bun nearensHoctu (akan.)
CTYJEHTOB Cpencrsa u KonTaktH
peann3yeMbIxX
KOMIIETEH I TEXHOJIOTHH as pabora
OIICHKH CpPC c Bcero
npeno/iaBa
TeJIeM
2 ceMecTp
OIIK-1 [ToaroroBka k nekuusaM | Kommiekt 130,44 1,96 132,4
Mna-1,2,3) 3a/IaHAN U
BOIIPOCOB 110
TeMaM
JUCITUTLIMHBI
OIIK-1 IToaroroBka K Komimiekr
nNa-1,2,3) MPAKTHYECKUM paboTaM | 3aJaHuil U
BOIIPOCOB T10 5,76 0,64 6.4
TeMaM
JIACTIATUTUHBI
OIIK-1 CamocrosTeNbHOe Kommiexr
na-1,2,3) W3y4YEHHE JINTEPATyphI 110 | 3aJaHUN 1
Temam 1-9 BOIIPOCOB I10 1 9 10
TeMaMm
JICITUTLIMHBI
Hroro 3a 2 cemecTp 137,2 11,6 148
Hroro 137,2 11,6 148

4.1Tops10K BHINMOJHEHUS CAMOCTOATEILHON PadoThl CTYACHTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU IUmepamypou

IIpu pabote ¢ KHUTOM HEOOXOAMMO MOAOOPATH JIUTEPATYPY, HAYUUTHCS MPABHIIBHO €€ YUTaTh,
BecTH 3amucu. Jlnsg moxbopa nurepaTypsl B OMOIMOTEKE HCHOJB3YIOTCA —al(aBUTHBIA U
CUCTEMATUUYECKUI KaTaJlIOIH.

BaxxHO MOMHHTB, YTO palMOHAJbHBIE HABBIKM PAaOOTBl ¢ KHUTOW - 3TO Bcerga Ooblias
SKOHOMUS BPEMEHH U CHUII.

ITpaBunbHbIN MOAOOpP YUEOHUKOB PEKOMEHIYETCs MpenojaBaTeieM, YUTAIOIIUM JEKIIMOHHbBIN
Kypc. Heobxonumasi nutepaTypa MOXKET OBbITh Tak)Ke YKa3aHa B METOJUUYECKUX pa3pabdoTKax Io
JAHHOMY KypCYy.

N3yuas marepuan no y4yeOHUKY, CIEAyeT NEPEXOAUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO MOCIE
MIPABUIIBHOTO YSICHEHHUS MpPEAbIIYyIIEro, ONUChIBasg Ha Oymare Bce BBIKJIAJAKH U BBIYMCICHUS (B TOM

YUCJIC TC, KOTOPLIC B y‘le6HI/IKe OMMyIICHBI UJIN HA JICKIUU JaHbI UL CaMOCTOATCIIBHOI'O BLIBO,Z[a).



[Tpu wm3yueHun 11000 MUCHMIUIMHBI OOJBINYI0 M BaXKHYIO POJIb UTPAET CaMOCTOSTENIbHAs
MHAUBUAYyalIbHAs paboTa.

Ocoboe BHHMaHHE ClIeayeT OOpaTHTh Ha ONpE/IelIeHHEe OCHOBHBIX MOHITHH Kypca. CTyneHT
JOJDKEH MOApOOHO pa3OMpaTh MpUMEPHI, KOTOPBIE MOSCHSIOT TaKUE ONPENENIEHHs, U YMETh CTPOHUTh
aHaJIOTHYHBIE TPUMEPBI caMOCTOATENbHO. HyXHO HOOMBATHCS TOYHOTO IMPEJICTABICHUS O TOM, YTO
n3ydaenib. [lole3HO COCTaBIATH OMOpHBIE KOHCIEKTHL. [IpM W3yueHHMHM Marepuaiga MO Y4eOHHKY
MOJIE3HO B TeTpaau (Ha CHEIHaTbHO OTBEIACHHBIX IOJISX) JOIMOJHATH KOHCHEKT JEKIHui. TaM ke
CIIe/lyeT OTMEYaTh BONPOCHI, BBIACICHHBIE CTYJCHTOM JUIS KOHCYJIBTAINH C ITPETIOJaBaTeNIeM.

BrIBoIbI, MOTy4YEHHBIE B PE3y/IbTaTe U3YUCHUS, PEKOMEHYETCSl B KOHCIIEKTE BBIACIATH, YTOObI
OHM IIPU NIEPEYUTHIBAHUY 3AIIUCEH JTydIle 3alIOMUHAIIUCE.

OneIT IMMOKAa3bIBACT, YTO MHOI'MM CTYJACHTAM IIOMOT'aCT COCTABJICHUC JINCTA OITIOPHBIX CUTHAJIOB,
COZIepJKaIlleTO Ba)KHEWIIMe M Hambosiee YacTo ymorpednsemble (GopMynbl M MOHATHS. TakoW JHCT
MIOMOTAeT 3alOMHUTHh (OPMYJIbI, OCHOBHBIE IOJIOKEHHUS JIEKIUH, a TaKXe MOXKET CIyXUTh
MMOCTOAHHBIM CIIPABOYHUKOM JId CTYACHTA.

UreHne HAay4YHOTO TEKCTa SIBISIETCS YacThIO IMO3HABATENBbHOHN JesTenbHOCTH. Ee memp —
U3BJIEYCHUE M3 TeKcTa HeoOxoammon mHopmamuu. OT TOro Ha CKOJBKO OCO3HAHHA YUTAIOUIMM
cOOCTBEHHAs! BHYTPEHHSAS YCTAaHOBKA MIPU 0OpallleHUH K [I€YaTHOMY CJIOBY (HAMTH HY’>KHbIE CBEICHUS,
YCBOUTH MH(OPMAIHMIO MOJHOCTHIO WIIM YaCTHYHO, KPUTUUECKH MPOAHAIM3UPOBATh MaTepHal U T.I1.)
BO MHOTOM 3aBUCHUT 3 (PEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHS.

Beinensior uemsipe ocnognsle ycmanosku 6 umenuu HayuHo2z0 meKcma:

MH(POPMALIMOHHO-TIOMCKOBBIN (3a7a4a — HAWTH, BBIIEIUTh HICKOMYIO HH(OPMAIIHIO)

yYCBauBarouiad (YCI/IJII/IH quTaTeyisd HalpaBJICHBI HA TO, yTOOBI KaK MOYKHO ITOJIHEE OCO3HATH U
3alIOMHUTH KaK CaMU CBECHUS H3JIaraeéMble aBTOPOM, TaK U BCIO JIOTHKY €r0 pacCyKIeHuM)

AHAIUTUKO-KpUTHYECKass  (YUTATelNb CTPEMHUTCS KPUTHYECKH OCMBICIHTH  MaTepHal,
MPOAaHAIM3UPOBAB €r0, ONPE/IEINB CBOE OTHOIICHHE K HEMY)

TBOPYCCKasa (c03,uaeT Yy ddTareiid rOoTOBHOCTh B TOM WJIM MHOM BHJIC — KakK OTHpaBHOﬁ IIYHKT
JUIE CBOMX PAacCyXJIEHHUH, Kak o0pa3 ajsl JeHCTBUS MO0 aHAJIOTHUU W T.II. — MCIIOJIB30BaTh CYXKIACHUS
aBTOpa, XOJ €ro MBICICH, pe3yibTaT HaOMIOAeHUs, pa3pabOTaHHYI0 METOIUKY, MAONOJIHHUTH UX,

MOJIBEPTHYTh HOBOM MPOBEPKE).

4.2. Memoouueckue pexomeHOayuu no N0O20MoeKe K NPaAKmuyeckum 3aHamum

Jnst Toro 4roObl MPAaKTUYECKUE 3aHATUS MPHUHOCHIN MAKCUMAaJbHYIO TOJb3Y, HEOOXOAMMO
MIOMHUTB, YTO yNPAKHEHUE U PEIICHHUE 3a/1a4 MPOBOASTCS M0 BHIYUTAHHOMY Ha JICKIIMAX MaTepHaly U
CBSI3aHBI, KaK MPaBHUJIO, C JETAIBHBIM Pa300pOM OTIEIBHBIX BOIPOCOB JEKIMOHHOTO Kypca. Ciemyer
MOJUEPKHYTh, YTO TOJBKO MOCJIE YCBOCHHS JICKIMOHHOTO MaTepHaja ¢ ONpE/IeICHHON TOYKU 3pSHHUS
(a UMEHHO ¢ TOH, C KOTOPOH OH HM3JaraeTcsi Ha JIEKLUUAX) OH OyJeT 3aKperuIsAThCs Ha MPAKTUYECKUX

3aHATUAX KaK B PE3YyJIbTATC 06CY)KIIGHI/I$I M aHalin3a JICKOUOHHOI'O MarcpHajia, TaKk U C IMOMOIIBIO



pelieHust MpoOJEeMHBIX CUTyaluid, 3aaad. [Ipyu 3TUX yCIOBHSAX CTYJIEHT HE TOJIBKO XOPOIIO YCBOMT
MaTepual, HO U Hay4YHUTCs IPUMEHATh €ro Ha MPAKTUKE, a TAK)KE MOJIYYUT JAOMOJHUTEIBHBIN CTUMYII
(¥ 5TO OYEHb BAXKHO) JJI1 aKTUBHOM MPOPaOOTKH JIEKLIUH.

Crnenyer NHOMHHUTb, 4YTO peIIEHHWE KaXJOoW Yy4yeOHOM 3ajaud JOJDKHO JOBOAUTHECS 10
OKOHYATEJIbHOTO JIOTHYECKOT'O OTBETA, KOTOPOro TpeOyeT yCIOBHE, U MO BO3MOXHOCTH C BBIBOJIOM.
[TonmyyeHHBI OTBET CleAyeT MPOBEPUTH CIOCOOAMH, BBHITEKAIOIIMMH M3 CYIIECTBA TAaHHOM 3a/layH.
[Tone3no Takke (eciv BO3MOXKHO) pelIaTh HECKOJBKHUMH CHOCO0aMU U CpPaBHUTH IOJy4YEHHBIE
pe3yibTathl. Pemenue 3a1a4 JaHHOTO THUIIA HYKHO MPOJOJDKATh 0 MPHOOPETEHNs TBEPAbIX HAaBBIKOB

B UX PCHICHHUU.

4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHul
[Tocne n3ydeHus onpeeIeHHON TEMBI 110 3aITUCSIM B KOHCIIEKTE U YUSOHHKY, & TAKXKE PEIICHUS

JIOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/lad Ha MPAKTHUYECKHUX 3aHIATUSIX U CAMOCTOATEIHHO
CTYJEHTY PEKOMEHJyeTCs, MPOBECTU CAaMOIIPOBEPKY YCBOEHHBIX 3HAHUI, OTBETHUB HAa KOHTPOJbHBIC
BOIIPOCHI 10 U3YUYEHHOU TEME.

B ciydae HE0OXOJUMOCTH HYKHO €IIIe pa3 BHUMATEIbHO pa3o0parbesi B MaTepuase.

WNHorna HENOCTaTOYHOCTh YCBOEHHUS TOTO WJIM HHOTO BOINPOCA BBICHSAETCS TOJBKO IpU
M3y4YeHUH JallbHEeWIIero marepuana. B sTom ciiydae Hajo BEpHYThCS Ha3aJ U MOBTOPUTH ILIIOXO
YCBOEHHBII Marepuai. BakHbIl KpUTEpUil yCBOEHUSI TEOPETUYECKOTr0 MaTepuaja - YMEHHUE pellaThb
3aa4i WIM IPOMTH TECTUPOBAHUE IO MPOWAEHHOMY Marepuany. OAHaKo cieqyeT MOMHUTh, YTO
MpaBWIbHOE pEIIEHUE 3aJa4l MOXKET IOJyUYHUThCS B pE3yJbTaTe INPHUMEHEHUS MEXaHUYeCKU

3ay4eHHbIX (popmy 0e3 MOHUMAaHMS CYIIIHOCTH TEOPETUYECKUX MOJIOKEHUH.

S5.KoHTpoOJBb cCaMOCTOATEIBbHOM PA0OTHI CTYICHTOB

B paMkax peHTHMHIOBOM CHCTEMBI yCIIEBAEMOCTH CTYIEHTOB IO KaXXAOH IUCLUIUINH:
OLICHUBAETCA B XOJ€ TEKYILEr0 KOHTPOJISI U IPOMEKYTOYHOU aTTECTALUH.
Tekymmii KOHTPOJIb

PeiiTuHroBasi oueHKa 3HAaHUM CTyIeHTa

Ne Bun nestensHOCTH CTYIEHTOB Cpoxu KommuectBo
n/o BBINIOJIHCHUS 0aJuIoB
1. IIpakTHaeckoe 3aHATHE 5 5 Henmensa 15
2. IIpaktraeckoe 3aasaTue 10 10 Henensa 20
3. IIpakTraeckoe 3aasaTue 15 15 Henensa 20
Hroro 3a 2 cemecTp 55
Hroro 55

MakcumanbHO BO3MOXHBIM OayT 3a BECh TEKYIIMH KOHTPOJIb yCTAaHABIMBACTCS pPaBHBIM S5.
Tekyliee KOHTPOIBHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CIIU CTYIEHT IOJYyYHIl 32 HErO HE MEHee
60% OT yCTaHOBJIEHHOrO [UIsi 3TOrO KOHTPOJS MakcuManbHOro Oayna. PeWTuHroBbiii Oam,



BBICTABJIIEMBIN CTYJIEHTY 3a TEKYyLIEe KOHTPOJIbHOE MEpONPUATUE, CHAAHHOE CTYJEHTOM B
yCTaHOBJICHHbIE TPAUKOM KOHTPOJIbHBIX MEPONPUSITUIA CPOKH, OTIPEEIIIETCS CIEeYIOINUM 00pa3oMm:

Ypoeenw evinonnenus konmponvnozo | Peiimunzoewlit 6ann (6 % om makcumanvnoz2o
3a0anus oanna 3a KonmpoJvHoe 3a0anue)
Omauunwlti 100
Xopowuu 80
Yooenemeopumenvhwiii 60
Heyoosremsopumenvhoiii 0
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