[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OHO: Lleb3yxosa Tatbska AMeiGRppiC TEPCTBO HAVKH 1 BBICIIET'O OBPABOBAHUS PD
gggj:;’;::ﬁ;;’j%?ﬁfﬂ%ﬁé@%@ﬂ”ﬂ%ﬁ@ﬁm@ ABTOQHOMHOE OBPA3OBATEJIbHOE
[arta nognucanus: 21.05.2025 11:55:01 YUPEXJIEHME ]\?HC]‘HEFO ()BPA§OBAHM

Vinkanseiit nporpamursi kniéC EBEPO-KABKA3CKHUI ®EJIEPAJILHBIN YHUBEPCUTET»

d74ce93cd40e39275c3ba2f58486412alc8ef96f Ilaruropckuii uuCTUTYT (ujinan) CKOY

MeToauyeckue yKkazaHus
JUTSI O0YYarOIIUXCS TT0 OPTaHU3AIMN U TIPOBEICHUIO CAMOCTOSATEILHON pabOThI
1o Jucuuruinee «l eomerpusd»
JUIs cTyieHToB HampasieHus moarotoBku 10.03.01 Muadopmannonnas 6€30macHOCTb
HaIpaBJICHHOCTH (Mpoduiib) be3omacHOCTh KOMITBIOTEPHBIX CUCTEM

IsaTuropck, 2025



COJEPKAHUE

OO01111€E TTOIOXKEHNS
[ens u 3aauu caMOCTOATELHON PaOOTHI

TexHomornueckas KapTa CaMOCTOSITEILHOMN pa6OTBI CTyACHTA

Ll

[Tops10K BBITIOJIHEHHSI CAMOCTOATENBHOM paboThI CTYIEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou
4.2. Memoouueckue pexomeHOayuu no n0O20MoGKe K NPAKMuUYeCKUM 3aHAMusM
4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHui
5. KOHTpOJb CaMOCTOSATENBHOM PadOTHI CTYICHTOB

6. Cnucok nmureparypsl

N0 00 I 9 L L L W



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.

CamocrosarenbHass pa0oTa cTyaeHTa Mo Yy4yeOHOW JucuuiuiiHe «['eoMeTpus» 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:

[TnanupyeMbie pe3yibTaTsl

00y4eHHs [0 TUCLHUILITHHE

Kon, popmymnuposka HHIUKATOPA (MOyIr0), XapaKTEePU3YIOIIHE 3TaIbI

(bopMupOBaHHST KOMIICTEHIIHH,
HWHJIUKATOPOB

Kon, opmymuposka
KOMIICTCHII U




OIIK-3. Cniocoben NJI-1 OIIK-3. 3naer HeoOxoammble | [Ipumenser HE00XO0IuMbIe
HCITOJIh30BaTh MaTeMaTHYeCKHe  MeTOAbl ISl | MATeMAaTHUYEeCKHUE METOMABI IS
HE00XO0IUMBIC pelieHust  3ajav obecreyeHHs | pEIICHHUS 3aaq
MaTeMaTHYECKHE METOIbI 3amuThl HHGOpMAaIUH. npo¢ecCHoHATBHOM
JUISL pelIeHUs 3a1a4 HUA-2 OIIK-3. YMeTh: NPUMEHSTH | 1EATETbHOCTH.
npodeCCuOHAIBHON COBOKYITHOCTh HE0OXO0TUMBIX
JESITEIIbHOCTH MaTeMaTUYECKUX METO/IOB TUTST

perieHus 3a1a4 00eCTeueHus 3alUThI

UHpOpPMALIUH.

NJA-3 OIIK-3 Hangenen HaBbIKamMu

MIPUMEHEHUS COBOKYITHOCTH

HEO0OXOIMMBIX MaTeMaTHYECKUX

METOJIOB s pelieHHs  3aaa4

obOecrieueHHS 3aMUThI HHPOpMaIHH.

2. eJub 1 321244 CAMOCTOATEIbHOI PadOTHI

Benymas nens opranuzanuu u ocymectsieHuss CPC coBnaaaer ¢ 11en1pi0 00y4eHusl CTyIeHTa —
(dhopmupoBanre Habopa oOIICHAYIHBIX, MPOPECCHOHATBHBIX U CIICIUATBHBIX KOMIIETCHIIUN Oy TyIIero
OaxanaBpa 10 COOTBETCTBYIOIIEMY HalpaBICHHUIO MOJTOTOBKU

[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 IMO3HABATEIbHBIX CHOCOOHOCTEH! M AaKTUBHOCTU CTYACHTOB: TBOPYECKOU
MHULMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
- (dbopMHUpOBaHHE CaMOCTOATEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEAIU3alUu;
- pa3BUTHUE UCCIIEI0BATEIBLCKIUX YMEHUM;
- 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

JOK3aMCHaM.
3. TexHosiornyeckasi KapTa cCaMoCTOATEIbHOI padoThI CTyIeHTa
O0beM 4acoB, B TOM YHUCIIE
Bun nesrenpHOCTH
Konapr (akan.)
CTYZIEHTOB CpenctBa u
pea3yeMbIX TeXHOTOMHMI KonTakTHas
KOMTIETeHITU I OLEHKH CPC pabota ¢ Beero
MperoaaBare
IeM
2 ceMecTp
OIIK-3 TToaroroBka K JeKIUSIM Komuiekr 7,2 0,8 8
nAa-1, na-2 3a/laHuil 1
nna-3) BOIIPOCOB 10
TeMaM
JIUCIMILITUHBI
OIIK-3 IToaroroBka k nmpaktuyeckum | Komruiekt
Ha-1, na-2 paboTtam 3alaHui U
nia-,3) BOIIPOCOB 10 36 4 40
TeMaM
JIUCIIMTLITUHBI
OIIK-3 CamocTosTeNIbHOE U3yYeHHE Kommuiekr
na-1, na-2 JIUTEpaTyphl o TeMaM 1-9 3a7laHui U
na-,3) BOIIPOCOB 10 9 1 10
TeMaM
JUCTIMTIITUHBI
HToro 3a 2 cemecTp 52,2 5.8 58
HToro 52,2 5.8 58

4.I1opsiaoK BBINOJHEHUSI CAMOCTOATEIbHON Pa0d0THI CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

ITpu paboTe ¢ KHUTOI HEOOXOIUMO 1MOA00PaTh IUTEPATYpPy, HAYUUTHCS MIPABUIBHO €€ YUTATh,
BecTH 3amucu. Jlnsg monmbopa nuTepaTypsl B OMOIMOTEKE HCHOJIB3YIOTCA —al(aBUTHBIA U
CUCTEMAaTUYECKHUM KaTaJOrH.

BaxHO NOMHHTB, YTO palMOHAJbHBIE HABBIKM PAabOTBl ¢ KHUIOM - 3TO Bcerga Oosbluas
HKOHOMMUSI BpEMEHHU U CHJIL.

[TpaBusbHBIN MOAOOP Y4EOHUKOB PEKOMEHIYETCs MpenojaBaTeieM, YUTAIOIIUM JEKIIMOHHBIN
Kypc. HeoOxomumasi nutepaTypa MOXKET OBITh TakKe YKa3aHa B METOJMUYECKUX pa3padoTKax Iio
TTAHHOMY KYypCY.

N3yuas marepuan no yuyeOHUKY, ClIeAyeT MePEeXOqUTh K CIeAYIOIIEMY BONPOCY TOJIBKO MOCIe
MIPABUIILHOTO YSICHEHHUS MPEAbIIYIIEro, ONUChIBasg Ha Oymare BCe BBIKJIAQJAKH W BBIYMCICHHUS (B TOM
qrcie Te, KOTOpPbIE B Y4eOHHKE OMYIICHBI WM Ha JIEKIIUH JaHbI ISl CAMOCTOSTEIBHOTO BBIBOJIA).

[Tpr m3yueHnn 000 TUCIMIUIMHBI OOJBINYI0 W BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAs

WHIWBHIyaIbHas padoTa.




Ocoboe BHMMaHHE CleqyeT OOpaTHTh Ha ONpe/eleHUE OCHOBHBIX MOHATUH Kypca. CTyneHT
JOJDKEH TOJPOOHO pa30upaTh NMPUMEPHI, KOTOPBIE MOSICHSAIOT TaKHE OIpPENETIeHUs, 1 YMETh CTPOUTH
aQHAJIOTMYHBIE MPUMEPHl caMOCTOATENbHO. HykKHO N0OMBaThCS TOYHOTO MPEACTABIEHUS O TOM, YTO
u3ydaenb. [lone3Ho cocTaBisATh OMOpHBIE KOHCHEKTHL. [Ipu M3ydeHHHM MaTepuana Mo y4eOHHKY
MOJIE3HO B TeTpaau (Ha CHElMaIbHO OTBEIEHHBIX MOJISAX) JOMOJIHATH KOHCHEKT Jekiuid. Tam sxe
CJIelyeT OTMEUYaTh BOIPOCHI, BBIJICJIIEHHBIE CTYI€HTOM JUIsl KOHCYJIBTALUU C MPENO0IaBaTEIEM.

BbIBOIBI, MTOTYYEHHBIE B PE3yJIbTaTe U3yUEHUS, PEKOMEHAYETCSl B KOHCIIEKTE BBIJIENATh, YTOOBI
OHH TIPH NEPEUUTHIBAHUH 3aMHUCEH JTyUllle 3alIOMUHAINCE.

OMnbIT NOKa3bIBAET, YTO MHOTHM CTY/AE€HTaM IIOMOTaeT COCTABJICHUE JIMCTA ONOPHBIX CUTHAJIOB,
coJiepKallero BakHeHImue W Haubosee 4yacto ynorpeliseMbie GopMysbl M TOHATHS. Takoil nuct
MIOMOTaeT 3allOMHUTHb (OPMYJIbl, OCHOBHBIE IIOJIO)KEHHUS JIEKIIMHM, a TaKKe€ MOXKET CIIYyKUTb
MOCTOSIHHBIM CITPABOYHUKOM JIJISl CTYCHTA.

UreHne Hay4yHOro TEKCTa SBJSIETCS 4YacThIO IO3HAaBATENbHOH nesTenbHOocTH. Ee wmemp —
U3BJICUYEHUE M3 TEKCTa HeoOxomumol mHpopmanuu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAIOIIUM
coOCTBEHHAsl BHYTPEHHS YCTaHOBKA MPU OOpallleHUH K IIeYaTHOMY CJIOBY (HAWTH HY>KHbIE CBEICHUS,
YCBOUTH MH(OPMALIMIO MOJHOCTHIO WJIM YaCTUYHO, KPUTHUECKH MPOAHAIN3UPOBATh MaTepuail U T.II.)
BO MHOT'OM 3aBUCHUT 3()()eKTUBHOCTh OCYIIECTBIISIEMOrO A1CHCTBHSL.

Boiaensitor uemoipe 0cHoéHble yCMAHO6KU 6 UMEHUU HAYYHO20 MEeKCMa:

MH()OPMAIIMOHHO-TIONCKOBBIN (3a/1a4a — HAWTH, BBIJICIIUTh UCKOMYIO HH(GOPMAITHIO)

ycBauBarolasi (yCUiusi YUTaTeNsl HallpaBJIeHbl HA TO, YTOOBI KaK MOKHO IOJIHEE OCO3HAaTh U
3alIOMHUTH KaK CaMU CBE/ICHUS M3JIaraeéMble aBTOPOM, TaK U BCIO JIOTHKY €r0 pacCy K IeHH)

AHAJTUTUKO-KPUTHYECKAss  (YUTATeNb CTPEMHUTCS KPUTUYECKH OCMBICIHTb  MaTepHal,
MIPOaHAIU3UPOBAB €0, ONPEAEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECcKas (CO3MAaeT y YMUTATeNsi TOTOBHOCTh B TOM MJIM MHOM BHUJE — KaK OTIPAaBHOW IMyHKT
JUIS CBOMIX PAacCyKIEHUH, Kak 00pa3 A AeUCTBUS MO aHAIOTUU M T.I. — UCIOJB30BaTh CYXIACHUS
aBTOpa, XOJ €ro MbICIEH, pe3ynpTaT HAOMIOJCHUS, Pa3pabOTaHHYI0 METOJAUKY, JOMOJHUThH WHX,

MOABEPTHYTH HOBOU MPOBEPKE).

4.2. Memoouueckue pekomenoayuu no n0020MoeKe K NPAKMuUYecKuUM 3aHAMUIM
Jlis TOro 4toObl MPAKTUYECKUE 3aHITHS MPUHOCWIM MaKCUMAalbHYIO MOJbB3Y, HEOOXOIUMO

MIOMHHTb, YTO YIPAKHEHUE U PEILIeHUE 3a7a4 MPOBOJSATCS MO BRIYUTAHHOMY Ha JIEKIUAX MaTepualy U
CBSI3aHBI, KaK MPABHUIIO, C JACTATbHBIM Pa300pPOM OTIIEIBHBIX BOIPOCOB JIGKIIMOHHOTO Kypca. Cremayer
MOAYEPKHYTh, YTO TOJIBKO TOCIIE YCBOCHUS JICKIIMOHHOTO MaTepHasia ¢ ONMpPeAeIEHHON TOUYKH 3pEHUS
(a IMEHHO C TOM, ¢ KOTOPOH OH M3JaraeTcsl Ha JIEKIMIX) OH Oy/JeT 3aKperuIsiThCS Ha MPaKTHUYECKHX
3aHATUAX KaK B pe3ysbTare 0OCYXJIEHHUS U aHajau3a JEKIMOHHOTO MaTepuana, TaK U C MOMOIIBIO

peleHust MpoOJEeMHBIX CUTyalMi, 3aaad. [Ipu 3TUX yCIOBHSAX CTYIEHT HE TOJIBKO XOPOIIO YCBOMT



MaTepual, HO U Hay4YHUTCs IPUMEHATH €ro Ha MPAKTUKE, a TAK)KE MOJIyYUT AONOJHUTENIBHBINA CTUMYII
(¥ 5TO OYEeHBb BaXKHO) [Tl aKTUBHON MPOPAOOTKH JICKITUH.

Cnenyer TOMHHTH, 4YTO peEIICHHWE KaXKI0M ydeOHOW 3amadd JOJDKHO JOBOJUTHCS IO
OKOHYATEJIbHOTO JIOTHYECKOI'0 OTBETA, KOTOPOro TpeOyeT yCIOBHE, U 1O BO3MOXKHOCTH C BBIBOJOM.
[TonmyuyeHHBI OTBET cieqyeT MPOBEPUTH CIOCOOAMU, BBHITEKAIOIIMMH M3 CYIIECTBA JaHHOM 3a/lauH.
[Tone3no Takxke (ecind BO3MOXKHO) peHIaTh HECKOJBKUMH CIIOCO0AMHU W CPaBHUTH IIOJyYE€HHBIC
pe3ynbTathl. Pemienne 3a1ay JaHHOTO THUIA HYXKHO MPOAOJIKATh 10 TPUOOPETEHUS! TBEPAbIX HaBBIKOB

B UX PCILICHUU.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHui
[Tocne n3ydeHus onpeeneHHON TEMBI [0 3aMUCSAM B KOHCIIEKTE U YUEOHUKY, a TAK)KE peIIeHUs

JIOCTAaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/1a4 HA MPAKTUYECKHUX 3aHATHUAX U CAMOCTOATEILHO
CTYJIEHTY PEKOMEHIYETCsI, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHWH, OTBETHB Ha KOHTPOJBHHBIE
BOMPOCHI IO U3YYCHHOH TEME.

B cnyuae HEOOXOAMMOCTH HYKHO €Ile pa3 BHUMATEIbHO pa300paThCsl B MaTepuae.

NHorna HEmOCTaTOYHOCTh YCBOEHHS TOrO HWJIM MHOTO BONPOCA BBISCHSIETCS TOJIBKO MPHU
M3y4YeHUU JalbHEHIIero marepuana. B sTom ciydae Haj0 BEpHYTHCS HaA3al W MOBTOPUTH ILIOXO
YCBOGHHBII MaTepuai. BakHblil KpuTepuil yCBOEHUSI TEOPETUYECKOTO MaTepuajia - yMEHHUE pellaTh
3a/laud WIM MPOUTH TECTUPOBAHUE MO NpOoWJeHHOMY Marepuany. OAHako cieqyeT MOMHHUTb, YTO
MPaBUJILHOE pEIICHUE 3a/Jaud MOXKET TOJNy4YUThCS B pe3ysbTaTe MNPUMEHEHUS MEXaHUYECKU

3ay4eHHBIX (PopMyI1 6€3 MOHUMaHUS CYITHOCTH TEOPETHUECKUX MOJI0KESHUM.

5.KoHTpPOJIb CAMOCTOSATEILHON PadoThI CTYA€HTOB

B pamkax peTHMHTOBOl CHCTEMBI YCIIE€BAEMOCTh CTYJEHTOB IO KaXKIOH MUCIUILINH
OIICHUBAETCA B XO/I€ TEKYILIETO KOHTPOJISI U POMEKYTOYHOM aTTeCTALINH.
Texkymuii KOHTPOJIb

PeiiTuHroBasi oueHKa 3HaHUM CTyIeHTa

No Bup nestenpHOCTH CTYIEHTOB Cpokn KomuuectBo
n/n BBINIOJIHCHUS 0aJuIoB
1. IIpakTraeckoe 3aHaTHE 5 5 Henens 15
2. IIpakTuueckoe 3angrue 10 20
3. IIpakTuueckoe 3aHgtue 15 15 Henens 20
HToro 3a 2 cemecTp 55
Hroro 55

MakcumanbHO BO3MOXHBIM Oajlyl 3a BeCh TEKYLIMH KOHTPOJIb yCTaHABIMBAETCS pPaBHBIM S5.
Tekyniee KOHTPOIBHOE MEPONPUITHE CUUTAETCSA CAAHHBIM, €CIU CTYJEHT MOJYYMII 32 HErO HE MEHEe
60% OT YyCTaHOBIEHHOTO [UIsi STOTO KOHTPOJS MaKCHMalbHOro Oayma. PelTuHTrOBBIN 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

6. Cnincox inrepatypsbl
6.1. IlepeyeHb OCHOBHOM JTUTEPATYPHI:

I'pemunos, A. A. Ananutuyeckas reomerpusi. Bekropras anre6pa. KpuBbie BToporo mopsjka :
yaebHoe mocodue / A. A. I'pemmmnos, T. U. benoBa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/13004.html
6.2. IlepeyeHb NOMOJIHHUTEIbHOM JUTEPATYPbI:

[Toropenos, A. B. Anamutmueckas reomerpusi / A. B. IloropemoB. — Mocksa, IxeBck :
Perynspuas wu  xaornueckas guHamuka, 2005. — 208 c¢. — Pexum gocryna:
http://www.iprbookshop.ru/16488.html
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BBEJIEHUE

1. Hesp u 3a1a4u U3y4YeHUs] AUCHUNIMHBI

Lens nmucummiuubel: (QopmupoBanue Habopa oOMmENPOPECCHOHANBHBIX  KOMITETCHIIHI
6akanaBpa no HanpasieHuto noarorosku 10.03.01 MudopmarmonHas 6€30macHOCTb.

3aa4i OCBOEHUS JUCIUIUIMHBL: ()OPMUPOBAHUE MPEACTABIECHUIN O POJIM U MECTE MAaTEMaTUKU
B COBPEMEHHOM MHpE, JTalax pa3BUTHS, YHUBEPCAIBHOCTH €€ IOHATHH U IIPEICTaBICHMI;
(¢hopMUpOoBaHHE YMEHUI UCIOJIb30BaTh HEOOXOJUMbIE MaTEMaTHUYECKHE METObI JUIsl pelIeHHs 3aja4
npoecCUOHATBLHON 1EATEIbHOCTH.

2. Ob0opynoBaHue U MaTepUAJIbI

[IpakTueckue paboThl MO AUCHMILIMHE «l'€OMeTpus» MpOBOAITCS B YyU4E€OHON ayAUTOPUHU C
MyJbTHUMEIMa 000pyI0BaHUEM: IIPOEKTOP, KOMIIBIOTEP, IKPaH HACTCHHBIH.

3. HamMeHoBaHMe NPAKTHYECKUX PadoOT

Ne HanmeHoBaHMe TeM AMCLMILINHBL, UX KPATKOE O6bem N3 Hux
Tewmbl coJiep)KaHue 4acoB MpaKTH4ecKas
JIICIL HOJrOTOBKA, 4aCOB
UIUIH

HBI

2 ceMecTp
1 OCHOBHBIE TPWIOKEHHMS] METOJa KOOpAMHAT Ha 4 4
IJIOCKOCTH.
[TpeoOpa3oBaHue CUCTEMBI KOOPIMHAT.
2 [Ipsmasi TUHUS HA TUIOCKOCTH: YpaBHEHUE NPSIMOM C 4 4

yIa0BbIM K03 duuumeHtom; obuiee  ypaBHEHUE
NpsAMOM; ypaBHEHUE TNPSMOW, MPOXOIAIICH uYepes
JAHHYI0 TOYKY B JaHHOM HAMpaBJICHUH; YpPaBHEHHE
NpSAMOM, TMPOXOASIIEH dYepe3 JBE [JaHHBIE TOYKH;
YpaBHEHUE MPSIMOM B OTPE3KAX.

3 Yron  Mexay  AByMS  NPSAMBIMHU. YcnoBus 4 4
NMapajuieNbHOCTH UM TMEPHEeHIUKYISIPHOCTH  JBYX
MPSIMBIX.
PaccTosiHHE OT TOUKH JIO MPSIMOM.

4 Kpusbie BTOpOro nopsaka. 4 4
OKpPY)XKHOCTbh. DJUTHIIC.

4 I'unep6oma. [Tapabona. 4 4
O01ee ypaBHEHHUE JJWHUI BTOPOTO MOPSIIKA.

5 OO11ee ypaBHEHHE TIOCKOCTH. Y paBHEHUE MIIOCKOCTH 4 4
B oTpe3kax. HopmanbHOe ypaBHEHHE TJIOCKOCTH.

6 PaccrosiHue OT TOUKH 10 TIJIOCKOCTH. 4 4

Yronm Mexay ABYMsl  IUIOCKOCTSMH. Y CIIOBUSA

MapajyieNbHOCTH UM MEPHEHIUKYISIPHOCTH  JBYX

IIJIOCKOCTEM.

7 [Tapamerpuyeckue M  KaHOHUYECKHE  YpaBHEHUS 4 4

psIMOM. YpaBHEHUS NPSIMOM, MPOXOIALIEH depe3 JBe

ToukH. O0IIMe ypaBHEHUS MIPSIMOH.

8 VYron Mexay AByMs MpsIMbIMU. PaccTosiHME OT TOYKH 4 4

no npsMoi. Kparuaiiniee paccTossHUE MEXAy IBYMs

MNPSIMBIMH. YT0JI MEXKJ1y NPSIMOM U IJIOCKOCTBIO.
Wroro 3a 2 cemectp 32 32




4. Conep:kaHue NpPakTUYeCKUX padoT

Ilpakxmuueckoe 3anamue 1-2.

OcHogHble NPUNOIHCEHUA MEMOOA KOOPOUHAM HA NIOCKOCHU U 8 RPOCHPANCInEe.

Ilpeobpazoeanue cucmemot Koopounam.

Lens: chopmupoBaTh IpeacTaBICHHE O KOOPAMHATHBIX CUCTEMAaX Ha IUIOCKOCTH U B MPOCTPAHCTBE, O BO3MOXKHOCTH HX
npeoOpa3oBaHus B 3aBHCHMOCTH OT IIOCTABJICHHOW 3a1a4un

Cooeporcanue:

JeKapTOBBI KOOPAWHATHI, TIOJSIPHBIE KOOPAMHATHI, HIMHIPHYECKUE KOOPIMHATHI, ChepHICCKHE KOOPANHATHI
paccTosHHe MEXTy ABYMS TOYKaMH Ha IUIOCKOCTH M B TPEXMEPHOM IIPOCTPAHCTBE

JieJIeHHe OTpe3Ka B JaHHOM OTHOIICHUH

BBIPAKEHHUE TUIOLAAN TPEYTOJIbHUKA Y€PE3 KOOPAUHATHI €70 BEPIINH

Teopemuueckas yacme:

HGKa[!TOBLI KOOPJIMHATLI HA H[!HMOﬁ, Ha MJIOCKOCTHU U B MPOCTPAHCTBE.

JleKkapToBBl KOOPJMHATHI HA NPSAMOM BBOJATCA CIEAYIOMHM 06pazoM: BribepeM Ha IpsAMON OHpejeneHHOe
HalpaBleHde M HekoTopylo Touky () (Hauano KOOpAMHAT), Jalee YKakeM eIMHMIy Maclitaba. PaccMoTpum
npousBonbHyio Touky M Ha ocu /. JlexapTosoit koopauHaToit X Touku M GymeM Ha3bIBATH BEIMUYMHY HATIPABIEHHOTO
orpeska OM .

Paccrosiune Mexny aymst toukamu M| u M, , pasro Bemmumue orpeska M, M, , B3sras mo aGCoMOTHON
senununse, r.e. [ (M, M) :|)C2 - xl‘.

JlBe B3aMMHO IIEPHNECHIVMKYISAPHBEIE HPAMBIE 00pa3yloT IEKapPTOBY HPAMOYTONBHYIO CHCTEMY KOOpIMHAT Ha
I0cKOCTH. [OpU30HTANBHYIO NPAMYIO HashIBalOT ocbio JX MM 0ChIO abCIUCC, BEPTUKANLHYIO IPSIMYIO HA3bIBAIOT OChIO
Oy wnnu ockio opaunat. KoopauHaTHbIe 0cH pa3GHBaIOT IUIOCKOCTh Ha YeThIpe KBaJApaHTa. JlekapToBble KOOPAMHATHL X H

® ®
y touku M Ha3BIBAIOT COOTBETCTBEHHO BenuuKHbI HanpasneHHbix orpeskos OA4 u OB .

Tpu B3aMMHO MNepHEHJAMKYJApHBIE OCH B TPEXMEPHOM IIpocTpaHcTBe ¢ obummm Hauanom () M enuHoil
MacIUTaOHOH eauHMIEH O00pasyloT AEKAPTOBY HPAMOYTONbHYK CHUCTEMY KOOPAUHAT B TPEXMEPHOM IIPOCTPAHCTBE.
VKa3aHHBIE OCH COOTBETCTBEHHO Has3biBaioT: ocbio OX mmm ocwio abenuce; oceio Oy mim ockio opaunat; ockio Oz wu

OCBIO aAMIUINKAT.
® ® ®
Hycts OA, OB u OC nupoexunn npomssonsnoil Toukn M npoctpanctsa na ocu Ox, Oy u Oz.

JlexkapTOBBIMH MPSMOYTOIBHBIMH KOOpJIMHATaMH X, V, Z TOYKH M  Ha3BIBaIOT COOTBETCTBEHHO BEIUYUHEI
® ® ®
nanpasnennbix otpeskos OA, OB u OC w o6osnauaror M (x,y,z) .
IIpocreiimme 3a1a4n AHATUTUYECKON TE€OMETPUHU.
1. Paccrosare MeKIy NBYMS TOYKAMHU Ha IUNIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTRBE.
a) [Tycts B mpsAMOYTOIBHOM cHCTEME KOOPAWHAT Ha IJIOCKOCTH 33/IaHBI JBE TOUYKU A(x1 R yl) uB (x2 R yz) .

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

Ecin paceMOTpeTh [1Be TOUKH, IaHHbIE B TpexmepHoM npoctpanctse: M, (x,,V,,z,) u M, (x,,¥,,2,), 10
PacCTOSIHUE MKy HUMH MOYKHO MOJTYYHTB 110 (pOpMYJIe aHATOTHYHON (OpMYJIE, T.€.

— 2 2 2
d_\/(XZ-xI) +(1 - )+ (z-2)
2. Jlenenue oTpe3ka B JAHHOM OTHOIIECHUH.

Iycts Ha Hekotopoii ocu / 3ananst ase Touku A(X;) u B(x,) unycrs Touka C(x), nexaras Ha toii ocu /

Ben.AC

NenuT 0Tpe3ok AB BHYTpeHHMM WM BHENIHUM 06pa3oM B oTHommenun | =————— TpeGyeTcs BBIPa3UTh KOOPMHATY

Ben.CB

X Touku C wepes koopaunatsi Touek A u B, a Take uepes | .
Iycts ciepsa Touka C(X) nenut otpesok AB BHyTpeHHMM 06pazom

@ ® @
x, +1 x, >

1+1

IlycTh, Terepb, B IPIMOYTOIBHON CHCTEME KOOP/MHAT Ha IIIOCKOCTH Aaubl ase Touku A(X;, y,) u B(x,,y,) n

Torma x =

touka C(X,)) nemut orpesok AB BHYTpeHHMM MM BHEIUHNM 00pa3zoM B oTHOmEHHH | 25 . TpeOyercs BBIpa3nuTh



toukn C(X, y) uepes koopaunatsl Touek A u B, a taxke uepes | . Jlnsg 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:

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

IlonspHas cucreMa KOOpAMHAT HA IMJIOCKOCTU
Jlns Toro, uTOOBI 3a1aTh HOJSIPHYIO CHCTEMY KOOPAMWHAT Ha TUIOCKOCTH, HAJ0 3a(UKCHPOBATh, BO-TIEPBBIX, TOUKY
Hayaja KOOPJMHAT, @ BO-BTOPBIX, JIy4, BRIXOAIIUN U3 3ToU Toukd. HeoOX0IMMO TakKe ONMPENeIUTh SAMHUYIHBIA OTPE30K
U TIOJIOKUTENIBHOE HAIPaBJICHUE OTCYETa YIiia MEXIY JY4OM U OTPE3KOM, COCOUHSIONIMM Hadyalo KOOpIUHAT C KakKoi-
JTU00 TOYKOH IIIOCKOCTH.
[Tonoxenue TOYKU Ha IMJIOCKOCTH 3aAaércs AByMs uuciamu. [lepBoe — paccTossHUE OT TOUKHM JO Hadaja KOOpIMHAT, a
BTOPOE — YTOJl MEXKAY 3aKCHPOBAHHBIM JTy4OM U OTPE3KOM, COCTUHSFOIINM TOYKY W HA4aI0 KOOPAHHAT.

[Pl

"-F'

OOBIYHO HATIPaBJICHHE OTCYCTA YIiIa BRIOUPAIOT MPOTUB YacOBOH cTpeiku. CTaHIapTHOE 0003HAYECHHE KOOPUHAT
TOYKH B TOJISIPHON CHCTEME — (r ) ) CymiecTBYIOT (GOpMYJIBI TEPEXOaa MEXKAY 3aJaHHBIMH CTAaHIAPTHBIM 00pa3oM
JICKapTOBOI U MOJISIPHON CHCTEMaMHu KOOpauHAT. Eciu OHHM JApYr ApYry COOTBETCTBYIOT (T.€. JOJDKHBI COBIMAAATh Hayasia
KOOpJIMHAT B 00EHMX CHCTeMaX, Jyd MOJSPHON CHCTEMbI KOOPAMHAT JOJDKEH COBMAAaTh C “TIOJNOXHUTEIBHON YacThiO
MEPBOi OCH JEKAPTOBOM CHCTEMBI, JIOJDKHBI ObITh OJIMHAKOBBIMH SIUHUYHBIC OTPE3KH), TO

X = p-cosy,

y = prsing. — —plxy)

——Zga

B mpyrux ciydasx (opMynel 3aBHUCAT OT MOCTAaHOBKH 33/1auyd, HO IOJYYUTh HMX JIETKO M3 TE€OMETPHIECKUX
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 MPOCTPAHCTBE

Kak u Ha TJIOCKOCTH, B IMTPOCTPAHCTBE IMOJIOKCHUEC JIF000H TOYKH MOKET OBITEH OIIPCACIICHO TPpEMs KOOpAWHATAMHU B
PA3JINIHBIX CUCTEMAX KOOpAWHAT, OTJIUYHBIX OT I[CKapTOBOfI HpﬂMOYFOHLHOﬁ CUCTCMBI. L[I/IJII/IHleI/I‘IGCKaH nu C(bepnqecxas{
CHUCTEMbI KOOPAUHAT ABJIAIOTCSA O606HI€HI/I€M JJI1 IPOCTPAaHCTBA HOHﬂpHOfI CHUCTEMbI KOOPAUHAT, KOTOpas Obl1a HO,Z[pO6HO
PacCcMOTpPECHA BBIIIC.

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

MOIXKHO IMPOBECTHU €AUHCTBCHHYIO IJIOCKOCTD, IEPIICHANKYJIAPHYIO BEKTOPY HOpMAJIH. Z[J'IH BBCJICHHA COOTBECTCTBUSA MCIKIY
HHHHHﬂqueCKOﬁ, cq)epnqecxoi/i u ,HeKapTOBOﬁ HpﬂMoyFOHLHOI\/‘I CUCTEMAaMHU KOOPAUHAT TOUYKY 0] COBMCIIAOT C HA4YaJIOM
,I[eKapTOBOﬁ HpﬂMoyFOHBHOﬁ CHUCTEMbI KOOpAUHAT, JIYy4 [ — ¢ TOIOKUTENBHBIM HalpaBJICHUEM OCH X, BEKTOpP HOpMAJIU — C
OCBIO Z.



LII/IJ'II/IHJJpI/I'-IeCKaH n cq)epnquKaﬂ CHUCTEMbI KOOPJAWHAT UCIIOJB3YIOTCA B TCX ClIydasaX, KOrJa ypaBHCHUC KpI/IBOﬁ
HJIN TIOBECPXHOCTHU B ﬂeKapTOBOﬁ HpHMoyFOHLHOﬁ CUCTEME KOOPpAWHAT BBITVIAAAT JOCTATOYHO CJIIOXKHO, U ONI€pallun C TAKUM
YpaBHCHUCM NPECACTABIAOTCA TPYJOCMKUMU.

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

Ecnu u3 Touku M onycTuTh nepneHauKyssp MM, Ha MIOCKOCTb,
TO Touka M| OyZeT UMETh Ha IIOCKOCTU MOJISIPHBIE KOOPIUHATHI

(r.j ).

Onpedenenue.
HunuHapuyeckuMu KOOpAUHATAMU TOUYKH M Ha3bIBAIOTCS 4HUCIa
(r,] ,Zz), KoTOpBIE ONMPENENAIOT NON0KEHHE TOUKH M B

MPOCTPAHCTBE.

Onpedenenue.
CoepryeckuMi KOOpAMHATAMH TOYKM M HA3BIBAIOTCA YHCIA

(r,q,j ),rme q —yron mexay OM 1 ochio z.

Ce53b YUTUHOPUYECKUX U NPAMOY20TbHBIX OeKAPMOBbIX KOOPOUHAM MOYKU
z=2z x=rcosj ; y=rsinj ;

:—\/xz):-:yz, Sil'lj :—\/xl);_:yZ’ r :ﬂxz +y2

CeA3b chepuneckux u NPAMOY20IbHBIX 0EKAPMOBLIX KOOPOUHAM MOUKU

cosj

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

r ={x’ +y° +z° cosq - 1gj =Y
/xz +y2 + 72 X

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

3amaua 2. Jlokasars, uro tpeyronbuuk ¢ Bepumnamun A(- 1,3), B(2,- 1), C(5,3) sBnsercs paBHoGeapeHHbIM.

3amaua 3. Jdausl ase npotusononoxnsie Bepumnsl kagpara A(- 1,1) n C(2,6). Haiitn xoopauHatel AByX Apyrux
BEPIILIHH.

3amaua 4. HaiiTu KOOpAMHATBI LIEHTpA TKECTH CHCTEMBbI AByX Matepuanshbix touek M, (X, ) n M,(x,,V,), B

KOTOPBIX COCPEAOTOYCHBI MACChI ml u mz .

3amava 5. [laHBI BepIIMHBI OTHOPOTHOTO MPOBOJIOYHOTO TpeyronbHuka: A(-1,3), B(2, -1), C (-2, 3). Onpenenuts HeHTp
TshKecTH Tpeyronsauka ABC.

3amaua 7. [laHbl BepIIMHBI OOHOPOIHOW yerhlpexyrompHOU mractuHkM: A(-1, 1), B(3, -1), C(2, 2), A(-2, -2). Haittu
KOOPJMHATHI LIEHTPA TSHKECTH ITOH TNIACTHHKH.

3amaua 8. Jlanel BepmmHbl TpeyroibHuKa A(2; -5), B(1; -2), C(4;7). Halitn Touky mepeceueHus co cropoHoir AC
OHCCEKTPUCHI €0 BHYTPEHHETO YIila NPy BepiurHe B.

Bompocsr:

JlekapToBbI IPSIMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE.

[Moctpotite Touku A (1, -2, 4) u B (2, 0, -5) B 1psIMOYToJIbHO# CHCTEME KOOPIMHAT.

Kak HaxozsT paccTosiHIE MEX/y IByMsl TOUKaMH?

Hammmmre ¢hopMysisl ieneHns oTpe3ka B JAHHOM OTHOLIEHHH.

[Tpoekiust HapaBIEHHOTO OTPE3Ka Ha OCH KOOPAMHAT.

BeIpakeHue ruromnaiu mpsMOyToIbHUKA Yepe3 KOOPMHATHI BEPIINH.

[MonsipabIE KOOPAWHATHI TOYKH HA TIOCKOCTH. CBSI3b € MPSIMOYTOJIBHBIMUA KOOPANHATAMH.

Nk v =

Ilpakmuueckoe 3anamue 3-4.
Ilpamas nuhus na RAOCKOCMU:@ YPAGHEHUE NPAMOU C Y2i108bIM KOIPpuuyuenmom; oduiee ypasnenue Rnpamoii;
ypasHeHnue npamoil, npoxooaweil yepes OAHHYI0 MOYKY 6 OAHHOM HANPAGIEHUU; YPAGHEHUEe NPAMOI, RPOXooauel



uepes 06e OaHHbIE MOUKU; YPAGHEHUE NPAMOIL 6 OMPE3KAX.

ILlenv: chopMupoBaTh TpEJCTABIEHHE O BO3MOKHBIX CHOCO0aX 3a/JaHMs NMPSIMOW Ha IUIOCKOCTH, BBIpAaOOTaTh yMEHUE
BBIOMpATh COOTBETCTBYIOIEE ypaBHEHHE JUIsl KOHKPETHOH 3a1a4un

Cooepacanue:

ypaBHEHHE NPSIMOH € YTIOBBIM K03 urmeHToM

o01Iee ypaBHEHHUE MIPSIMOI

yYpaBHEHHE NPSIMOH, TPOXOAAIIEH Yepe3 JaHHYI0 TOUKy B JaHHOM HallpaBICHUH

YpaBHEHHE NIPSIMOU, IPOXOASAILEH Yepe3 ABE NaHHbIE TOUKH

ypaBHEHHUE MPSMOMN B OTpe3Kax

Teopemuueckan wacmo:

B nexapToBoii cucTteMe KOOpIMHAT HA IUIOCKOCTH Kakjaas MpsMasi onmpezessercs ypaBHEHHEeM |—if cTemeHH W,
00paTHO, Ka)K10€ ypaBHEHHE 1—1i CTEeHH ONpeaessieT MPIMYyIo.

VYpaBHeHHe NpsiMOW ¢ yrioBbIM Kod(pduumentom: y=kx+b, rme k — yrioBoi koad¢uumeHt mpsmon, b —
HavaJIbHasl OpJIMHATA.

[Mpumep: Hanucats ypaBHEeHHE ITPAMOH, Tpoxosineil uepe3 Touky My(-2,1) n obpasytomeii ¢ npsiMoit 3x —y + 2
= ( yrox B 45°.

Pemienue.

YpaBHEHHE MPIMOH, IpoxXoasIIe depe3 TouKy M,(X,,),) AIMEEeT BU:

y—yo=ki(x —xg), Te.y—1=k)x +2)

B paBeHcTBe HEOOXOIMMO ONPERENUTH YITIOBOH Kod(duuueHnT k;. g 3TOro BOCIOIB3yeMcs YCIOBHEM, YTO
UCKOMas TpsiMasi oOpasyer ¢ naHHoW mpsiMoi 3x—y+2=0 yron B 45°. YrioBoil koadduimeHT naHHoi mpsiMoit k; = 3.
Torna umeem:

k 2" k i 3-k
tg45o = wm :—I’
1+kk, 1+ 3k,

1

otkyna [ + 3k; = 3 — k;, wma k; =— . IlongcraBuB k; = — , monyunMm: y — [ = — (x + 2) wmm x — 2y + 4 = () — uckoMoe

ypaBHEHHE TIPSIMOH.
Ob6mee ypaBaeHue npsmoit: Ax+By+C=0, rne A, B, C — npousBonsHbIe uncna. OueBuano, A u B He MOTyT OBITH
OJJHOBPEMEHHO PaBHbI HYJIIO.

X,y
ypaBHeHI/Ie npsaMou B OTpPE3Kax: — +— :1, rac a, b — BenMuMHBI OTPE3KOB, OTCCKACMBIX MPAMOU Ha
a

KOOPJIMHATHBIX OCSIX.
3ameuanue. Ilpsmas nuHUA B OTpe3Kax OTCEKAeT OT KOOPAMHATHOTO yIJIa TIPSMOYTOJBHBIA TPEYTrOJIbHHK,

1
IUIOIIa/ b KOTOPOro onpexessiercs Gpopmymnon Sy ZE‘aHb’ Equation.3 .

Hpumep. Hana npsmas 5x-3y-30=0. Haiitu muomanp TpeyrojbHHKA, OTCEKAEMOIO NPSIMOM OT KOOPIMHATHBIX
ocell.
Pemenve. 3ammiieM ypaBHEHHE MpPSIMOW B OTpe3KaX, pPAa3JNeIUB BCE WIEHBI JaHHOTO ypaBHeHWs Ha 30:

X_ Y

1
g- E =I1Equation.3 . W3 ypaBHeHus BHmHO, 4T0 a=6;b=-10. Cuenosaremsro, Sp =5|6H- 10‘ =30 Equation.3

KB.eJI.
HopmansHoe ypaBHEeHWe mpsiMoii: xcosq + ysing - P = 0, toe - yroi, KOTOpBI oOpasyer mpsmas c
MIOJIOKUTETBHBIM HampasieHneM ocu OX.
Ipumep. lano ypaBHeHne npsmoit 5x — 12y + 26 = 0. IIpuBecTr K HOpMaJIbHOMY BUY.
Pemenue. [lns mepexoma oT oOIIero ypaBHEHUS HPsMOH K HOPMalbHOMY HEOOXOAMMO 00e dYacTH OOLIero

1

ypaBHEHHsS YMHOXHTb Ha HOpPMHUpyOmMA MHOXHTenb M = ———————EFEquation.3 . 3Hak BbIOUpacTcs
++J A + B?

MIPOTHBOMONOXKHBIM 3HaKy C. B manHOM ypaBHeHmn A=5, B= -12, C=26. Tak kak C>0, TO HOPMHUPYIOIUII MHOXHUTEIb

| 1 1
OepeM CO 3HaKOM MHHYC, T.C. M =- ———— =- —  Vvuoxus va M = - — panmnoe ypaBHEHHE,
++/25+144 13
5 12 5 12
nonmyaum: = — X + By -2=0- HOpMaJIbHOE ypaBHEHHE MPSAMOI: cosq = = ——, sing = E ,P=2.

Bonpocwt u 3a0auu:

3agaua 1. Jlano oOmee ypaBHeHue npsiMoii . CocTaBbTe ypaBHEHHME 3TOH MPSMOW C YIJIOBBIM Ko3(dduimeHToM U
YpaBHEHHE B OTPE3Kax.

3amaua 2. CocTaBbTe ypaBHEHHE MPSIMOH C YIIIOBBIM KO3()(DUITMEHTOM , IPOXOSAIMIEH Yepe3 TOUKY .

3anaua 3. CocTaBbTe ypaBHEHHE NMPSIMOH, IPOXOAAIICH Yepe3 TOUKH H .



3anaua 4. JlaHo oO1iee ypaBHeHue mpsiMoit /2x — 5y — 60 = (. Hanucats:
1) ypaBHEHHE C YITIOBEIM KO PHUIIMEHTOM;
2) ypaBHEHHE B OTpE3Kax;
3) HOpMalbHOE ypaBHEHHE.
3amava 5. [IpsMast Ha TUIOCKOCTH OTCEKAeT Ha OCSAX KOOPAWHAT PaBHBIC MOJOXKHUTENbHBIE 0Tpe3kH. COCTaBUTh ypaBHEHHE
TPSAMOIA, €CITH INIOIIAb TPEYTOJIbHIKA, 00pa30BaHHOTO IPSIMOM € OCSIMH KOOPIMHAT, paBHa 8 KB.e/I.
Bompocsr:
1. Yrto Takoe YyriuoBoi KOX(PPHUIHMEHT NPSAMOH Ha IUIOCKOCTH? 3alUIINTe YpaBHEHHE MPSMOH C YTIIOBBIM
KO3 HUIIHEHTOM.
Jist KakMX NPSIMBIX YTJIOBOM KO (GHUIMEHT HE ONpeneseTcs?
HccnenoBanue o01iero ypaBHeHUs! MPSIMOHN Ha IFIOCKOCTH.
Kakoii Buzx nMeeT ypaBHEHHE MPSIMON B OTpe3Kax?
3anuimre HOpMaJbHOE YPaBHEHUE MTPSIMOH.
3anmumure ypaBHEeHUE MPSMOH, MPOXOASIIEH Yepe3 TaHHYO0 TOUKY B JAHHOM HalpaBJICHUH.

AU i

IIpakmuueckoe 3anamue 5-6.

Yeon mesncoy oeyma npamvimu. Yenoeus napannenvshocmu u nepnenOUKyaapHocmu 08yx npAmulx.

Paccmoanue om mouxku 00 npamoil.

Ilens: cdopmMupoBaTh YMEHHE HAXOAWUTh YIOJd MEXAy JABYyMsS MpPAMBIMH, ONPEIENSTh MapaJUIENbHOCTh |
MIEPIEHANKYIIIPHOCTD ABYX MPSIMbIX

Cooepircanue:

(OpMyJIBI JUTS BBIYHUCIICHHS YTJIa MEKAY MPIMBIMH

Teopemuueckan wacmo:

y =kx+b U
[Tycte naHBI OBE NMpSMbIC 7 .YTOJ MeXIy OBYMS NPSIMBIMH Ha TUIOCKOCTH MOXKET OBITh BBIYHCIICH
vy =k,x + bz%
k- k
no gopmyne: g =———.
1+ kk,

HeoOxoauMbIM M JJOCTaTOYHBIM YCJIOBHEM IapajjIeIbHOCTH JIBYX TPSMBIX SIBJISIETCSl PaBEHCTBO MX YIJIOBBIX
koo punmenros: k;=k, HeoOxonumoe 1 10CcTaTOYHOE yCIOBHEM IEPIEHIUKYIIPHOCTH JIBYX MPSIMBIX 3aKJIFOUAETCS B TOM,
YTO MPOU3BEICHHUE X YIIIOBBIX KO umneHToB paBHO (-1): kik,=-1.

3ameyanne. Ecinm ypaBHeHUS ABYX MpsAMBIX 3amaHbl B obmem Bume A x+B;y+Ci=0 u A;x+B,y+C,=0, To yrmoBsie

A
k0> QULMEHTBI STUX IPAMBIX OyAyT UMeTh BUA: k, =- ~L Equation.3 , k, =- —2Equati0n.3 .
1 2
4, _4,
1) Ilycts mnpsmble mnapamiensHsl. Torma ki=k, mmm — =—=, T.e. ecidm B YpaBHEHUSAX IBYX TIPAMBIX
B B
1 2
COOTBETCTBYIOIINE KO3()(UIMEHTHI TIPH TEKYIIMX KOOPAWHATAX MPOMOPLIHOHAIBHBI, TO NpsMble NapauiesibHbl. Ecim npu
4 _B _C
9TOM UMEEM OTHOLIEHUE —— ——— =—— TO NPsIMbIE COBMA/IAIOT.
4, B, G
k, X, = 4 1
2)  Ilycts mpsiMble mepreH UKy IspHbL. Toraa BeimonHsercs pasenctso K, X, == 1 wm — X— == 1 wm

1 2
A14; + B1B; = 0 - 3T0 ecTh HEOOXOAMMOE M JIOCTATOYHOE YCJIOBUE IEPIEHIUKYJISPHOCTH IIBYX MNPSMBIX, YPaBHEHHS
KOTOPBIX 331aHbI B 00IIEM BHIIE.

IIpumep. JlaHbl ypaBHEHHS ABYX OpsMbIX: 2X —y + 3 = 0 n 4x — 2y + 5 = 0. Kak pacnonoxeHsl 3Tu Opsmbie?

2 -1,3
3necb A1 =2,B,=-1,C,=3,4,=4, B, =-2, C, = 5. 31€ch BBINOJHIIOTCSI COOTHOLICHHUS: — 2—2 1 g , T.€. IpSMBIC
TapaJuIeIbHBI.
pumep. [lans! ypaBHEHUS ABYX OpAMBIX 3X — 2y + 1 = 0 u 2x + 3y + 4 = 0. Kak pacmonoeHsl 3TH npsMbIe?
Pemenne. BrimmmeM ko3 HUIMEHTH P MEepeMeHHBIX X U y: A1 =3 By = -2, C=1, A, =2, B, = 3, C, = 4.

PaccmoTpuM BBIIOJHEHHE YCIOBHE MEepHeHANKYIsIpHOCTH. UMeem: A4, + B1B, = 3X2 - 2X3 = 0. YcinoBue BBHITOTHEHO.
CrenoBatenbHO, JaHHBIE IPSIMBIE IEPICHIUKYJISPHBL.
UroObl HalTH paccTOsIHUE OT TOUKU Mo(xo,V0) 10 MPSMOM, He0O0XoanMoO: 1)ypaBHEHUE JaHHOM MPSIMOW PUBECTH K
HOPMAaJIbHOMY BUAY; 2)TOACTaBUTh BMECTO TEKYIIIMX KOOPAMHAT, KOOPAUHATHI TOUKH Mo(Xo,)0)-
|d| = | xoc08q + yysing - P|
[pumep. Haiitu paccrosuue ot Toukn My(-2,3) no npsimoit 3x — 4y — 2 = 0.
Pemenue. [TpuBoauM naHHOE ypaBHEHNE K HOPMaIGHOMY BULY, YMHOXKasl €0 Ha HOPMHPYIOIIUH MHOKUTEIb



M= 1 :l Equation.3 .
3?+4*> 5
Mon 3 4 2
YUMM HOpMAIbHOE ypaBHenne =~y . 2. = =(
5 5 5
Torna oTkiIoHEHUE d = §>(-2)- ﬂ%- g = ﬁ- 2_ % —- 20 =-4
) 5 5 5 5 5 5 5
A OtpunarenbHoe 3HaYCHHE IS OTKIOHEHHs d, yKa3bIBaeT Ha TO,
My(-2,3) 9TO faHHasg Touka  My( -2,3) IeXUT OT JaHHOM MPSAMOH C TOif ke
'- ———

CTOPOHBI, YTO HaA4YaJIO KOOpAHUHAT. Hckomoe pacCTosiHUueC

|d| =|-4= 4.
0

N
A 5
Bonpocwt u 3a0auu:
1. [IpoBectu yepe3 TOUKy nepecedeHus npsamMeix x—y—3=0, 2x+3y—11=0, npsamyro, napauIeabHy0 IpsaMoi Sx — 4y — 17

=0.
2. JIyu cBera, npoxonamuii gepe3 Touky M,(3,—1), oTpaxkaerca oT npsmMoit  2x—y-I/=0 ¥ mocie 3TOro MPOXOJUT uepes
Touky M,(5;3). HanicaTh ypaBHEHHs IQAAOLIETO U OTPaXEHHOTO JTy4el.
3. Haiitu npoeknuto Touku M(3,2) va npsimyto 3x — 2y + 1 = 0.
4. JNausl BepiiuHbl Tpeyronbuuka: A(3,1), B(-5; -5), C(-1,;4). Haiitn ypaBHEeHUs] OMCCEKTPHC €ro BHYTPEHHETO M BHEIIIHETO
YTJIOB ITpY BepIIUHE A.
5. Mansl Bepumnbl Tpeyronbuuka: A(1;-1), B(-2;1) u C(3;5). CoctaBuTh ypaBHEHHE NEPHECHANKYJSAPA, OMYIIEHHOTO W3
BEpUINHBI A Ha MEMaHy, IPOBEICHHYIO U3 BEPIINHEI B.
6. He BBIYncIsist KOOPAMHATH BEPIIUH TPEYTOJIbHUKA, HANIMCATh YPABHEHMS MPSIMBIX, IPOBEJACHHBIX YE€PE3 3TH BEPIIMHBI
MapajuIelbHO TTPOTHUBOJISKAMKUM cTopoHaM. CTOPOHBI TPEyroibHUKA 3aJaHBl YpaBHEHISIMA: Sx—2y+6=0; 4x—y+3=0 u
x+3y-7=0.
7. CocTtaBUTh ypaBHEHHME MpPsIMOH, KOTOpas MNpPOXOIUT dYepe3 Touky P(8;6) m oTcekaeT OT KOOPAWHATHOTO YIJia
TPEYTOJBHUK C IUIOIAAbi0, PaBHOM 12 KB.ex.
8. CocraBuTh ypaBHEHHE NPAMOIL, poxoasuiell uepe3 Touky P(-2; 3) Ha OAMHAKOBBIX PACCTOSIHUSX OT ToueK A(S; -1) u
B(3; 7).
9. BeIYMCIUTE paccTosHIE d MEX Ty NapajuleIbHBIMK IPSIMBIMU: 3x — 4y — 10 = 0; 6x — 8y+5=0.
Bonpocsr:

1. MaiiTe ompezeneHue yria Mexy AByMs IpsiMbIMU. Kak orpeznernsieTcst KOCHHYC yria MeXAy ABYMs IPSIMBIMU Ha
IIOCKOCTHU?

2. CdopmynupyiiTe TpH3HAKH NApALICNFHOCTH W TMEPICHONKYJSPHOCTH TMPSIMBIX, 3aJaHHBIX a) OOIIHUMH
ypaBHEHHUAMH; 0) YPaBHEHUSIMH C YTIIOBBIM KO3 OUITHEHTOM.

3. Kak ompenenuTs paccTOSHUE MEXITy a) TOUKOM U IpsAMOM; 0) ABYMs MapajuIeTbHBIMA IPSIMBIMU?

4 _B, _C

4. MOXHO 1M CUUTATh yCIOBHE —— =—— =—— [IPU3HAKOM I1apaICIIbHOCTH MPSIMBIX?
4, B, C,
IIpakTnyeckoe 3ansiTue 7-8.
Kpussie BTOporo nopsijaka.
OKpYKHOCTB. DJIHIIC.
ILlenv: chopmupoBaTh INpeACTaBICHHE 00 YpaBHEHWH KPHBOW BTOPOTO TOPSAKA, YPaBHEHHH OKPYXHOCTH, YPaBHEHUH
JUINTICA, HAYYUTHCS ONPEEIISITh OCHOBHBIE ITapaMeTphl KPUBBIX 110 3aJaHHOMY ypPaBHEHHIO
Cooeporcanue:
KpHBasi BTOPOTO ITOPSI/IKa
OKPYXHOCTh
IIIHIIC, KAHOHWIECKOE YPABHEHUE IIIHIICA, (POKYCHI, SKCIIEHTPUCUTET M AUPEKTPUCHI SIUIUIICA
Teopemuueckan wacms:
Opr)KHOCTB}O Ha3bBIBACTCA TCOMETPHUUCCKOEC MECTO TOYCK, PABHOYJAJICHHBIX OT OllHOﬁ H TOH ke TOYKH, Ha3bIBAEMOM

2 2
neHTpoM. KaHOHHMYECKOE ypaBHEHHE OKPYXKHOCTH (X - XO) + (y = yo) =R? . Ecm xp =y = 0, To nenrp
OKPYXHOCTH HAXOJHTCS B HauaJIe KOOPAUHAT U yPaBHEHUE HMEET BH: x° + )% = R?
IIpumep. OnpeenuTs LEHTp U PaguyC OKPY/KHOCTH, aHHO ypaBHEHHeM: X + y2 -8x+6y+21=0

Pemenue. JlanHoe ypaBHEHUE MPENCTABISIET OKPYKHOCTh, TaK KaK OTCYTCTBYET WIEH C MPOU3BEACHUEM KOOPJAUHAT
u KO3 PHUIMEHTHI MPHU KBaJpaTax KOOPJMHAT PaBHBI MExIy co0oil. [IpuBoauM maHHOE ypaBHCHHE K KaHOHHYCCKOMY
Buay. st aTOrO MepenuieM JaHHOE YpaBHEHHUE B BUJIE:



(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



