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AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI.
JucnuninuHa «AHAJUTHYECKAS] TeOMeTPHUsl M JIHHeHHAas aj1redpay» BXOAUT B 00s3aTEIBHYIO
4acTh 00pa30BaTeIbHOM porpaMMbl fakanaBpuaTa no Hanpasiaeauo  13.03.02 —
DJIEKTPOIHEPreTHKA U JIeKTPOTeXHUKa. /lucuuiuiiba peannsyercs Ha GpusnueckoM (akysbTeTe
Kadeapoii quddepeHInanbHbIX ypaBHEHUH 1 (QYHKIIMOHATEHOTO aHAN3a.

Jucuumuyza HaesneHa Ha OpMHUPOBAHUE CIEAYIOIIMX KOMIETEHIUH BBITYCKHUKA!
— Cnocoben OCYUIIECTBJIATH IOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTC3 I/IH(I)OpMaIII/II/I, MPUMCHATDH CHCTEMHBIN noaxoa JJIst

perieHus mocTaBieHHbIX 3a1ad (YK-1);

— Croco0eH MoHNMAaTh MPUHIUIE pabOTHl COBPEMEHHBIX HHYOPMALMOHHBIX TEXHOJIOTHI U HCIIONB30BATh UX IS
perieHus 3a1a4 podeccroHanbHoi aestensHocTH (OITK-1)
— CriocoOeH IPUMEHATH COOTBETCTBYIOLIHI (hU3MKO-MaTeMaTHISCKUH amapar, METOAbl aHAIN3a i MOCIIUPOBAHUS,
TEOPETHUECKOTO M SKCIIEPUMEHTAIBHOTO MCCIIEIOBAHMS TIPH petiieHnH npodeccHonansHbx 3anau (OITK-3).

O0beM JAMCHUIUIMHBI 3 3a4CTHBIX eauHUIl, B ToM uucie B 108 akageMudeckux dacax IO

BHJIaM Y4€OHBIX 3aHATUI

YueOHbIe 3aHITUS ®opma
B TOM YHUCJIE: IIPOMEKYTOUYHON
§ KonTakTtHas pabora oOyuaromuxcs ¢ npenogasatenem | CPC, B arrecranuu
g o U3 HUX TOM (3auer,
S 3 é Jlexny | JlaGopar | Ilpaxtuu | KCP | xoncyns | umcne | auddepenuuposa
8 2 15051 OpHBIE €CKHe Tanuu 3a4eT HHBIA 3a4€T,
3aHATHS | 3aHATUA 9K3aMEH
2 108 | 32 16 - 16 - - 76 3a4er

1. Ilesin ocBOEHUSI AUCHMILINHBI.

LessiMu 0CBOCHMS TUCHUIUIMHBI AaHATUTHYECKON reOMeTpUH U JIMHEHHOI anredpsl sBIseTCS
U3YYEHHUE CTYJIEHTaMH IPOCTPAHCTBEHHBIX 00BEKTOB (TOUYKHU, IPSIMbIE, IUIOCKOCTH, (PUTYpHI, Teda U
T.J1.) C IOMOLIbIO METOJa KOOPAMHAT, UCHOJb3Ys ammapar aireOpbl, a Takke U3y4yeHHUe JIMHEHHbIX
IPOCTPAHCTB, JIMHEWHBIX OTOOpPaKEHUM, JIMHENHBIX, OMIMHEWHBIX U KBaJpaTUYHBIX (HOpPM, TEOpUU
MaTpHll, CUCTEM JIMHEWHBIX YpPaBHEHWH, BBIYMCIICHUE OINPEAEIUTENICH, TEOPUU MHOTOUYJICHOB,
HaXO0XJ/IeHHe COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHUI, KAHOHWYECKUH BHJI MaTpHUll, U
€I1le CTYJIEHTHI JOJKHBI YCBOUTD MOHATHUS, OTHOCSIIIUECS K KPUBBIM U ITOBEPXHOCTAM 2-TO MOPSIIKa.

2.Mecro qucnumiaunsbl B ctpykrype OITIOII 6akanaspuara.

HuctunnuHa «AHaTUTUYECKas TEOMETpUs W JIMHEWHas anreOpa» BXOAUT B 0a30BYIO 4acTh
oOpa3oBaTenbHON MporpaMMel OakanaBpuara, o HanpasieHuto  13.03.02 — DaexkTpodHepreTuka
M JJIEKTPOTEXHHMKA.

AHanuTHYeCKasi TeOMETpUsl U JMHeWHas anreOpa sIBJISETCS OJHUM M3 HadalbHbBIX pa3fesioB
COBPEMEHHOW MaTeMaTHKH ¥ WIpaeT BaXHYI pOJIb B OCO3HAHHOM OCBOSHHH JAPYIHX
MaTeMaTHYeCKUX U MPHUKJIAAHBIX TUCHUIUIMH, T.K. METO/Ibl aHAIUTHYECKOM reOMeTprUn U TUHEHHON
anreOpbl HaXOJAT caMoe IMMPOKOE MPUMEHEHHe BO MHOTHX HayKaX, Ha TEpBBIA B3I, BECbMa
OTJAJICHHBIX OT MaTeMaTUKU. DTa TUCHMIUIMHBI BMECTE ¢ MaTeMaTHYECKUM aHAU30M, TeopHen
(GYHKIIMY KOMIUIEKCHOTO W JIEHCTBUTEIBHOTO MEPEMEHHOTO SIBISTIOTCS PYHAAMEHTOM, Ha KOTOPOM
CTPOMTCS BCSI MaTeMaTHYeCKasl HayKa.

3. KoMneTreHuM BbINNYCKHUMKOB, MHAMKATOPBI MX JAOCTHKEHUS U IJIAHUPYEMbIe
pe3yJbTaThl 00y4YeHus:

HAaUMCHOBaHHE HHAUKATOPA TOCTUKCHUSA Oﬁy‘leHI/IH

Kon n Kox n HaumeHnoBanue IlnanupyemMsble pe3y/ibTaThl Hpouenypa ycsoenust
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KOMIICTCHIIMU KOMIIETCHIIMHU
n3 OIIOII

YK-1. Cnocoben VK-1.1. Beinomnssietr nouck 3HaeT: MeTO/IBI MOKCKA, cOOpa U YcTHbI# ompoc.
OCYUIECTBIISITh HeoOXoMuMOol HH(OpMAIIHH, ¢C 00paboTku uHpOpMAITUH. KOJLIOKBHYM.
TMIOUCK, KPUTHYECKUI aHaTIU3 U 0000IIaeT | YMmeeT:
KPUTHICCKHHA pe3yIbTaTHI aHATN3A [T - c(OpMyYITHPOBATE MPOOIIEMY, IS
aHaJIN3 ¥ CUHTE3 peIIeHns TOCTaBICHHON 3a/1a4H. KOTOPO¥ Ba)KHO pEIICHHE
nHpOpMAaLNH, MIOCTaBJICHHON 3a/1a4H;
MIPUMEHSTD - COCTaBUTH BapHaHTHI 3aIIPOCOB IS
CHUCTEMHBIN MTOVCKA KaXKI0TO dIIEMEHTa
MOJIXOJT JJISt HHpOPMALIUH.
pelieHus Biameer: HaBBIKAMU OCYIIIECTBICHUS
MOCTABJICHHBIX MOWCKa ¥ 0TOOpa MH(GOPMAIIHH JIJIS
3amau nocjeayromneii 00padoTKH.

VK-1.2. Ucnonp3yeT CUCTEMHBII
MOAXOM JUISl pEIICHUS
MIOCTaBJIEHHBIX 3aJau.

3HaeT: METO/bI CUCTEMHO-TO aHAJIHN3a
W cuHTe3a H-(popManum.

YMeeT: NpUMEHATh CHCTEMHBII
HOAXOJ VISl PELICHHUS ITOCTABICHHBIX
3a-7a4.

Baageer:

- HaBBIKAMU KPHUTHYECKOTO
BOCIIPHSATHS, aHAIN3a U CHHTE3a
HHPOPMALINY;

- METOJIUKON CUCTEMHOT0 NOAX0AA ISt
pelIeHus! 0-CTaBJICHHBIX 3a/a4.

OIIK-1. Cnocoben
MOHUMATh
MPUHLHUIIBI Pa0OTHI
COBPEMEHHBIX
nH(pOpMaMOHHBIX
TEXHOJOTHH U
HCIIOJIB30BaTh UX
IUTS PELICHUS 3034
npogeccuoHaTbHO
H IeITeIbHOCTH

OIIK-1.1. IlpumeHnsieT cpencTa
MH(OPMALMOHHBIX TEXHOJIOT U
JUIS TIOMCKA, XpaHEHHS,
00paboOTKH, aHAIN3a U
Npe/ICTaBICHUS HHPOPMALIHH.

3HaeT: COBpeMEHHBIE IIPHHIHITBI
MOWCKA, XpaHEHHs, 00pabOTKH,
aHalin3a U MpeCTaBICHUs HHPOP-
Malliy U3 Pa3InYHbIX HCTOYHUKOB H
0a3 maHHBIX B TpeOyeMoM opmarte ¢
HCTIONIb30BaHUEM MH(OPMAIHOH-HbIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHil.

Ymeer:

- UCTIONb30BaTh MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIIOTHHU TIPH
MOMCKe HE0OX0ANMOM HHpOpMAaIHK;

- pemiaTh 3a1a41 00pabOTKU TAaHHBIX C
MOMOUIBIO COBPEMEHHBIX CPEJICTB
aBTOMAaTH3AlINH.

Baapeer:

- COBPEMEHHBIMHU HHTEPAKTHBHBIMHU
TEXHOJIOTHSIMU TTIONCKA, XPaHEHHS,
00paboTKU U aHANK3a UHPOPMALIIH 13
Pa3IMYHBIX HICTOYHUKOB U 0a3 JaHHBIX;
- METOJIaMH TIPEJICTABICHHS
nHpOpManuu B TpeOyeMoM opmare ¢
UCIIOIb30BaHHEM HH(POPMAIIMOHHbIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUil.

YcTHbIM onpoc.
Komnoksuym.

OIIK-1.2. JlemoHCTpHUpYET
3HaHUE TpeOOBaHU K
0(hOPMIICHHIO TOKYMEHTAIINN
(ECKA, ECIIA, ECT) n ymenue
BBITIOJTHATH YEPTEXKH IPOCTHIX
00BEKTOB.

3HaeT: COBpEMECHHBIE HHTEPAKTHB-HBIE
MIPOTPaMMHBIE KOMITJIEKCHI JIIs
BBITIOJTHEHHS U PEAAKTHPOBAHUS
TEKCTOB, U300pa’KCHNI U YEPTEIKEH.
YMeeT: UCIONIB30BaTh COBPEMEHHEBIE
Cpe/CTBa aBTOMATH3aluK Pa3-paboTKH
U BBIIOJTHEHUSI KOHCTPYKTOPCKOM
JIOKYMEHTaLUH.

Buageer: coBpeMEeHHBIMU IIPO-
T'PaMMHBIMH CPEJCTBAMHU ITOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON
JIOKYMEHTAIIH




OIIK-3. Cnocoben
MPUMEHSTH
COOTBETCTBYIOLIUN
¢uznko-
MaTeMaTHICCKHUH
ammapar, MeTOIBI
aHaJIM3a U MOJIe-
JIMPOBAHUS, TEO-
PETHYECKOTO U
JKCIICPUMCHTAb-
HOTI'O UCCJIEI0Ba-
HUS TP PEUICHUN
npogeCCUoHaNb-
HBIX 3a/1a4

OIIK-3.1. Ilpumenser
MaTeMaTHYECKUII arapaT aHa-
JIUTUYECKON TEOMETPUH,
nrHeHHON anreOpsr, nudde-
PEHINANBEHOTO W HHTETPATLHOTO
WCYUCIIECHUS (PYHKIHA OTHON
MIEPEMEHHOM.

3HaeT: MaTeMaTUYECKUN anmnapar
AHAIUTUYECKON FeOMETPUH, JTUHEMH-
HO¥ anreOpsl, tudGepeHTuaIBHOTO 1
WHTETPATBHOTO UCYUCICHUS (YHKIIH
OJTHOY TIEpEeMEHHON, He0OXOIMMBIi
IUTSA pEeUICHUs 3a1a4
po¢eCCHOHANBHOM NS TeIbHOCTH.
YMmeer: mpuMeHATh MaTeMaTHIECKUE
METOJIbI JIJIs pEIIeHUS 3a1a4
TEOPETUYECKOTO U MPUKIATHOTO
xapakrepa.

Buaaaeer: HaBBIKAMHU HCITOJIB30BAHUSA
MaTEeMaTHYECKHX METOOB,
HEOOXOIUMBIX JUIS PELICHHUS TIOCTaB-
JIEHHOH 3aJa49u.

OIIK-3.2. IIpumensiet
MaTeMaTUYECKUI anmnapar Teo-
pun QYHKIMH HECKOJIBKUX IIepe-
MEHHBIX, TEOPHU (PYHKIHH KOM-
IUICKCHOTO IIEPEMEHHOTO, TEOPHHU
psnoB, Teopun TuddepeHmab-
HBIX YpaBHEHUI.

3Haer: MaTeMaTHYECKHUIl arrmapaT
Teopun (HYHKIIMH HECKOIBKUX TIe-
PEMEHHBIX, TeOpUH (PYHKIUH KOM-
TUIEKCHOTO TIEPEMEHHOTO, TEOPHU
psmoB, Teopun AudQepeHInaTbHBIX
ypaBHEHHIA, HEOOXOIUMBIH IS pe-
HICHUS 3a/1a4 TPOGECCHOHATBHON
JIESITCIILHOCTH.

YMeeT: NpUMEHATh MaTeMaTHYECKHe
METOJIbI JIJIsl pEIICHUS 3a/1a4
TEOPETUYECKOTO U MPUKIATHOTO
Xapakrepa.

BJiageer: HaBBIKAMU UCITOJIb30BaHUS
MaTeMaTHYECKHX METOI0B, He-
00XOAMMBIX ISl PEIICHHS MTOCTaB-
JIEHHOH 3aJa49u.

OIIK-3.3. [Ipumenser
MaTeMaTUYECKHUH anmnapar TEOpuu
BEpPOSATHOCTEN U MaTEMaTUYECKON
CTaTUCTUKHU.

3Haer: MaTeMaTUYECKU anmnapar
TEOpUU BEPOATHOCTEH U MaTeMaTH-
YECKOW CTaTUCTHUKH, HEOOXOIUMBI
JUTSL peeHus 3a1a4 npodeccro-
HaJILHOM NeSITSIHbHOCTH.

YmMeer: MpUMEHATh MaTEMATHUECKHE
METOJIbI JIUIsl pEIICHUS 3a/1a4
TEOPETUYECKOTO U MPUKIAJHOTO
XapakTepa.

Buaaneer: HaBBIKAMH HCITOJIB30BAHUSA
MaTEeMaTHYSCKUX METOJIOB, HE-
00XOAMMBIX ISl PEIICHHS TOCTaB-
JIEHHOH 3aJa4u.

OIIK-3.4. [Tpumenser
MaTeMaTUYECKUH anmnapar 4uc-
JIEHHBIX METOJIOB.

3HaeT: MaTeMaTUYECKU anmnapar
YHUCIIEHHBIX METOIOB.

YMeer: MpUMEHATh MaTEMATHUECKHE
METOJIbI JIUIsl pEIICHUS 3a/1a4
TEOPETUYECKOTO U MPHUKIATHOTO
xapakrtepa.

Buaaaeer: HaBBIKAMHU HCITOJIB30BAHUS
MaTEeMaTHUYECKUX METOIO0B, He-
00XOMMBIX JUJIsl PEIICHHS TOCTaB-
JIEHHOM 3aJa4u.

OIIK-3.5. JlemoHCTpUpyeT
MOHMMaHHE PU3NYECKUX SIBICHUI
U IPUMEHSET 3aKOHBI MEXaHUKH,
TEPMOJIMHAMHUKH, SJIEKTPUIECTBA
W MarHeTU3Ma.

3HaeT: Qusnyeckuii anmnapar,
HEOOXOIUMBIN JIJIsl PEIICHUS 33124
npodeccHoHABEHOM eITeILHOCTH.
‘YMeeT: BbISBISATh €CTECTBEHHOHA-
YYHYIO CYIIHOCTh MPOOJIeM, BO3HH -
KalOIIHX B X0Jie MPO(heCcCHOHATLHOM
JIeSITeIIbHOCTH.

Biianeer: HaBBIKAMHU HAXOAWUTH U
KPUTHYECCKH aHATU3UPOBATh
HHPOPMALUIO, HEOOXOAUMYIO IS




peuieHus IIOCTaBJICHHOU 3aga4u.

ATOMHOW (DH3HKH.

OIIK-3.6. JlemoHCTpUpyeT
3HaHHE 3JIEMEHTapHBIX OCHOB
OITHKH, KBAHTOBOW MEXaHUKH U

3HaeT: OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHILUINH B
npoeCCUOHANBHOM JCSITEIBPHOCTH.
YMeeT: NpUMCHATH (PUIUUCCKUE
3aKOHBI JIS peIIeHHs 3a1ad
TEOPETHIECCKOTO U MPUKIIATHOTO
xXapakrepa.

Baaneer: HaBBIKAMH KPUTHYECKOTO
aHaIM3a 3JIECMEHTapHBIX OCHOB OITHKH,
KBAaHTOBOM MEXaHUKH M aTOMHOM
¢m3uku B chepe npodeccuoHaIbHON
eI TCILHOCTH.

4. O0beM, CTPYKTYpa U cojiepKaHMue TN CHUIIIHHBI.
4.1. O0beM TUCHHUILIMHBLI COCTABJIsAET 3 3aUeTHBIX equHuI, 108 akageMuuecKHx 4acoB.

4.2. CTpyKTYypa U cojepKaHue TN CHUTITHHbI

OO61mas TpyA0EeMKOCTh AUCHHUILINHBI COCTaBISAET 3 3aueTHBIX enuHul] 108 gacos.
4.3. Conep:kaHue TUCIUIUIHHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3aejiam).

Ne Paspen nucuuniMHbI Cem | Bcero Buasbl yuednoii ®opmMbI
padoThl, BKIKOYAS TeKYLL.KOHTP.
cam.pad. cTya-B H = yCcleB-TH.
TPYyAOeMK. (B 4ac.) = dopma

2 MPOMEXKYT.
aex. | mp. | cam. | O aTTecTaluu
3aH. pao.
Monyas |. [Ipocreiimue 3anaun
QHINTUY. TEOMETPHUH. BEKTOPBHI.
Martpuiisl ¥ OnpeaeanuTeNny.
CucreMa JIMHEHHBIX YpPaBHEHUM.
Paznen 1. Ipocteitmue 3anaun 2 36 5 8 23
AQHAINTUYECKOU FEOMETPHH.
Bekropel. MaTpuubsl u
onpenenutenu. Cucrema
JIMHEHHBIX YPABHEHUM.
1 | Bextopsl. CkansipHO€, BEKTOPHOE 1 2 6 KOHTP.D.
Y CMEIIAHHOE ITPOU3BEACHHUS
BEKTOPOB U UX MPHUIIOKEHUS.
2 | Marpuiisl ¥ OnpeIeIuTeN . 2 2 6
JleWicTBUA HaJl HUMU, CBOWCTBA.
3 | Cuctema TMHEHHBIX YpaBHEHU. 2 2 6 KOHTP.D.
Merton I'aycca. [IpaBuino
Kpawmepa.
4 | Panr matpuiel. Teopema 2 5
Kponekepa- Kanemnu.
Mopayas Il. IIpsiMast 1 JIOCKOCTb. 2
KpuBble BTOporo nopsiaka.
Paszpnen 2. Ilpsgmast 1 mII0CKOCTb. 2 36 6 5 25 KOHTD.p.
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KpuBeie BToporo nopsiaka.

VYpasHenue npsamoii. Paccrosnue 2 1 9
OT TOYKH JIO MPSIMOM.

YpaBHeHHE IOCKOCTU. YTOI 2 2 9 KOHTP.D.
MEX1y MPSMOIl U MIOCKOCTBIO.
PaccTosiHME OT TOYKM 10 IPSIMOM.

D, rarepoodia, mapadona u 2 2 7
UX CBOMCTBA.

Moayas lll. Muorowiensi

Paznen 3. MuorowieHs! u 36 7 5 28
KBaJpaTHYHbIE (DOPMBI

Anroput™ EBkinma. Cxema 3 2 14 KOHTP.D.
I'opuepa. Teopema besy.

KBaaparuunbie ¢GopMel. 2 1 14 KOHTP.D.
Kanonunueckuit Bua. Meron
Jlarpanxa. Kpurepuit
CuibBecTpa.

10

3auer 3aueT

UTOro 108 16 16 76

4.3.1. Cooeporcanue 1eKYUOHHBIX 3AHAMUI RO OUCUUNIUHE.

Monyas |. IIpocmeituue 3a0auu ananumuyeckoi ceomempuu. Bekmopuvt. Mampuuysl u
onpeodenumenu . Cucmembol TUHEHUHBIX YPAGHEHUIL.

Tema 1. BBenenue: mpeamer M 3agaud aHaTUTHYECKOW reomerpuu. Ad¢duHHas cuctema
koopauHat B E2 u Es. [IpsmoyronbHas nekapToBa cucTeMa KOOpAMHAT KaK YaCTHBIN Cilydail oO1ei
adUHHOMN cUCTEMBbI KOOPIUHAT.

[Ipocrelimue 3a7a4n aHATUTUYECKON TEOMETPUU:

1) paccrosiHME MeX1y TOYKaMH; 2) AeJeHHe OTpe3Ka B JaHHOM OTHOIIEHUH; 3) momans
TPEYrOJIbHUKA.

[TonspHas cuctemMa KOOpJAMHAT HAa IIJIOCKOCTH, UWIMHApUYECKas M cdepudeckas CHCTEMbI
KOOPJMHAT U CBS3b C JEKAPTOBOM MPSAMOYTOJIbHOM.

Tema 2. Bektopsl. Ciio’keHuE BEKTOPOB. Y MHOXKEHHUE BEKTOpaA Ha yncio. [lonsaTre muueiHoN
3aBUCHMOCTH BEKTOPOB. basuc. TeopemMa O €IMHCTBEHHOCTH DPA3JI0KEHUs BEKTOpa IO JaHHOMY
6a3ucy. Koopaunatsl BekTopa. CkalsipHOe IpOM3BEIEHUE BEKTOPOB U €ro cBoiicTBa. BekTopHoe
IIPOU3BE/IEHNE BEKTOPOB U €ro cBoicTBa. CMellaHHOE MPOU3BEIECHNE BEKTOPOB M €ro CBOWCTBA.
JIBOMIHOE BEKTOPHOE IIPOU3BEIECHUE BEKTOPOB.

Tema 3. MaTpuubl U ACHUCTBHS Haa HUMH, cBoWcTBa. Ompeaenutenu 2-ro U 3-ro, N-TO
nopsiaka. OnpeaenuTenasb TPEyroJbHOW MaTpUIlbl M MaTpullel Banaepmonaa. O6patHas MaTpuia.

Tema 4. Cucremsl JInHEWHBIX ypaBHeHH. Meton ['aycca u npaswio Kpamepa. OgHOopoaHbIE
cuctemsl. Panr matpunsl. Teopema Kponekepa-Kanemnn.

Monyas 1. Ilpamas u nnockocmes. Kpugsie 2-20 npaoka.
Paszoen 2. Ilpaman u narockocms. Kpusble 2-ro nopsiaka.

Tema 1. llpsmas nuHHMS Ha IIOCKOCTH. KaHOHMYeCKOoe M mapamMeTpUyYecKHe ypaBHEHUS
OpsIMOH. YpaBHEHME MpPSIMOW, MPOXOJALIEH uepe3 JaHHYI0 TOUYKY MEPHEHIAUKYJISIPHO JaHHOMY
BekTopy. OO111ee ypaBHEHHE NPSMOI U €To UccieloBaHue. Y paBHEHUE MPSMOiL, Mpoxoadieil uepes3
JIBE€ JIaHHBIE TOYKH. YpaBHeHue mnpsmMoi  “B OTpe3kax’. YpaBHEHHE MNpPSAMOM C YIJIOBBIM
kodpuumeHToM.  Yron  MeXIy ~ JABYMS ~ OpSAMBIMUA.  YCJOBHMS — MapajUIeIbHOCTH U
NEePIEHINKYIIIPHOCTH JIBYX NpsIMbIX. HopmanbHOE ypaBHEHHE IJIOCKOCTH U NPHBEJIECHHE OOILIETo
YPaBHEHHS K HOPMAJIbHOMY BUAY. PaccTosiHME OT TOYKH O MPSAMON Ha INIOCKOCTH. ITydok mpsMBIX.
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[TmockocTh. YpaBHEHHE TUIOCKOCTH MPOXOJSIICH 4yepe3 daHHyr Touky. OOiiee ypaBHEHUE
wiockoctd. MccnenoBanue o0mero ypaBHEHHs IUIOCKOCTH. Ilapamerpudeckue ypaBHEHUS
IJIOCKOCTH. Y PAaBHEHUE INTOCKOCTH MPOXOIANIEH Yepe3 TPU TaHHbIE TOUYKH. Y paBHEHHE IIOCKOCTH
“B oTpe3kax”. YclloBUS NapalieIbHOCTH, NEPIEHANKYISIPHOCTH U COBIAJEHUS JIBYX IJIOCKOCTEH.
HopmanbHoe ypaBHEHHE IJIOCKOCTH M TMPHUBEICHHE OOIIEro ypaBHEHHS K HOPMaJbHOMY BUY.
Paccrostnue ot Touku 1o miockoctd. ITydok mimockocreit. CBsizka 1uiockocteil. KaHoHnueckoe u
napameTpuueckue ypaBHeHus npsMoi B Es. IIpsmas kak nuHus nepecedeHus ABYX IUIOCKOCTEH.
VYcenoBus napauiesIbHOCTH U NEPIEHIUKYIISIPHOCTH ABYX NpsAMbIX B E3. IIpsmas u miiockocts B Es.
Touka nepeceyeHus: NPSIMOM M IUIOCKOCTU. Y CIOBUS NApaJICIbHOCTH, NEPHEHAUKYISIPHOCTH U
MPUHAUICKHOCTH MPSIMONM M IUIOCKOCTH. YTOJ MEXIY MNPAMOM U IUIOCKOCTBIO. YTOJI MEXAY
IJIOCKOCTSAMU. PaccTosinue ot Touku 10 npsaMon B Ez. Paccrosanue mexay nByms npsMsIMy B Es.

Tema 2. OKpyXHOCTb. DJUIMIIC, BBIBOJI KAaHOHMYECKOTO YpPaBHEHHUS. ODKCUEHTPUCUTET HU
JUPEKTPUCHI 3JuTuIca. Beipakenue (GokambHBIX pajnycoB depe3 dKcIeHTpucuteT. KacatenbHas K
smumncy. OnTU4ecKoe CBOMCTBO 3JUIUIICA.

l'unepOona. BbIBOA KaHOHWYECKOTO YpaBHEHHS. ACHMOTOTHI TUIEpOosbl. BeipakeHue
(bOoKaNbHBIX PAJNYCOB TUIEPOOITBI Yepe3 SKCUEHTPUCUTET. ONTHYECKOE CBOWCTBO TUIEPOOIIHI.

[Tapaboma. BwiBom kaHoHumdeckoro ypaBHeHHs. KacarenpHas k mapabose. OnrTudeckoe
CBOICTBO Mapaboibl. Y paBHEHHs TUAMETPOB AILIUIICA, TUIEPOOIIbI U TapadoIIbl.

[IpeoOpa3oBanue cucTeMbl KOOpAWHAT Ha IUIOCKOcTH. [IpeoOpa3oBaHue mapaieIbHOTO
MEPEHOCca U MOBOPOT CUCTEMbI BOKPYT Hayalla KOOPAUHAT.

Moayas |1l. MHOro4/ieHbl M KOMILIEKCHBIE Yuciaa. KBaaparuunbie GopMbl.
IToBepxHOCTH 2-T0 MOPAIKA.

Pa3zoen 3. MHoOro4wieHbl 1 KoMILIeKCHbIe yncaa. KBagpaTuunsie popmsl. [loBepxHocTn
2-T0 TOPsIAKA.

Tema 1. Muorowiensl u pAeiicTBus Han HuMu. Jlenenue ¢ octatkoM. HOJl, anroputm
EBknuga. Teopema besy u cxema ['opaepa. @opmynsl Buera, popmyna Jlarpanxka. Paznoxxenue Ha
JUHEHHbIE MHOXHUTEIU IPaBUIbHOM panuoHaIbHOM Apodu. CUMMETpUYECKHE MHOTIOWIEHBI.
CreneHHble CyMMBI.

Tema 2. Jluneiinple mnpeoOpa3oBaHus HeW3BeCTHBIX. KBampartwunas (opma u ee padr.
KaHonnueckuii u HopMainbHbId BuA. Meron JlarpaHka NpUBEAEHHS K KaHOHMYECKOMY BHY.
3HaKOOMNpeIeIeHHOCTh KBaapaTudHoi ¢popMmbl. Kputepuii CunbBectpa.

Tema 3. KaHoHuYeckue YypaBHEHHUsS IIOBEpXHOCTeH BToporo mnopsaka. IloBepxHoctu
BpamieHus.  TpexocHeld  smmncoua.  OAHONOJMOCTHBIM  THNEpOOTIOUT,  JBYXIIOJIOCTHBIN
runepOoson]l. DiuMnTHYeckuil nmapabonoua. 'mnepbonnyeckuit mapadonounn. Lununapuyeckue
MTOBEPXHOCTH. [IpsimonuHeltHpie  0Opa3zyroIue OJIHOTIOJIOCTHOTO  TumepOoionga |
runepOoInvYecKkoro napadoaonsa.

4.3.2. Coodepircanue npakmuyeckux 3aHAMUI o OUCYUnIUHe.

3anstue 1. [IpsmoyronbpHble U adGUHHBIE KOOPAMHATHI TOYEK Ha MJIOCKOCTU. PaccTosiHue Mexny
JIBYMsI TOUKaMU Ha IJIOCKOCTH. [[enenue oTpe3ka B JAHHOM OTHOIIEHHH. [Imomane TpeyroyibpHuKa.
3anstue 2. Bekropsl. [eiictBus Hax BekropaMu. CKajasipHOE MPOU3BEIACHUE BEKTOPOB. BekropHoe
[IPOU3BEJICHUE, CMELIAHHOE IIPOU3BEIECHUE BEKTOPOB.

3anstue 3. IlpsMasd nuHMA Ha IUIOCKOCTH. PaccrosHME OT TOYKM 1O MPSMOM. YTON MEXIy
NPSAMBIMU. PaccTostHME MEX Y IPSIMBIMH.

3ansrtue 4. [Inockocts. CocTaBieHne ypaBHEHHsI IIIOCKOCTU MO Pa3IMYHbIM

€€ 3aJlaHnsAM. Y paBHEHHE NPSAMOUN B IPOCTPAHCTBE.

3anstue 5. Kanonnueckue ypaBHeHus sunca. KanHonndyeckue ypaBHeHUsI TUIIEPOOIIBI U

napaboIbI.



3anstue 6. MaTpuubl U JeHCTBUS HaJ HUMHU, cBoiicTBa. Onpenenurenu 2-ro U 3-ro, N-ro Mnopsaka.
Onpenenutens TPEyroibHON MaTPUIlBl U MaTpullel Bannepmonaa. OOpaTHas MaTpuIa.

3anarue 7. Cuctembl JTUHEHHBIX ypaBHeHUM. Meron [Maycca m mpaBwio Kpamepa. OnHopoaHbie
cuctemsl. Panr matpunbl. Teopema Kponekepa-Kanemm.

3anarue 8. MHorowieHsl U gaeicTBus Haja HUMH. [enenue ¢ octarkom. HOJI, anroputm EBkiunna.
Teopema be3y u cxema ['opHepa.

3ansatue 9. JluneiiHble npeoOpa3oBaHUs HEW3BECTHHIX. KBampartnynas ¢opma M ee paHr.
Kanonnueckuii 1 HopManbHbIM Buza. Meron Jlarpanxka npuBeneHHMs K KaHOHMYECKOMY BULY.

3HAKOOMPEICICHHOCTh KBaApaTuIHOH hopMmbl. Kputepuii CunbBecTpa.

5. O6pa3zoBarejibHbIe TEXHOJIOTHH.
B xo1e ocBOeHMS TUCHUIUIHHBI IPEyCMaTpPUBAETCS IPUMEHEHHE CIIEeIYIOIINX aKTUBHBIX

METO/IOB OOy4eHUS

1. BroinonHeHue NpakKTUYECKUX 3a/1aHUIN C TIEMEHTAMHU HCCIIEIOBaHHUS.

2. OrtueTHBIC 3aHATHUS IO pa3JeiaM.

3. BrimonHeHue cTyaeHTaMH UHIUBUYaTIbHON UCCIIE0BATEIBLCKOM paboThI 110 aHATTU3Y

3a/IaHUH C TIOMCKOM U BBIOOPOM METOJIa UX PELICHUSI.

4. Pa300p KOHKPETHBIX 3a/IaHHH.

5. Kpyrmasie cTobl.
6. YueOHO-MeTOAMYECKOE 00eclieYeHHe CAMOCTOSATEeIbHOM PadoThI CTYAECHTOB.
1. [ToaroroBka K MPaKTUYECKUM 3aHSATHUSM.
2. Pemenue 3agau.
3. [ToaroroBka K KOJUIOKBUYMY.
4. IToaroToBka K KOHTPOIBHOI padoTe.
5. IloaroroBka K 3K3amMeHy.

Pa3nennt U TeMBbI st Buabl u conep:xanue camocrositesabHoii |JInteparypa

CaAMOCTOSITEJILHOTO M3Y4YEeHUS padoThI

Pazoen 1. IlIpocmeiimiue 3a0auu

ananumuueckou ceomempuu. Bexkmoput

. IIpamas u ninockocme.

Mampuuywbt u onpedenumenu. Cucmemot

JIUHEUHBIX YPAGHEHUII.

Tema 1. 3amaun aHaTUTUYECKOI Jloxiianel Ha TeMy:

TCOMETPHH. 1. Kitaccuueckue Teopemsl ianumerpud. | [1], [7]
2.YT101,paccTosiHue, TIIOMAIb.

Tema 2. BekTopsl 1 X CBOMCTBA. Jlokiiaznpl Ha TeMy:
1.06bemsI TeT. [3], [6]

Tema 3. [IpsAimas ¥ MIOCKOCTb. Jlokiianpl Ha TeMy:
1. Vron Mexay npsiMO# U MIOCKOCTBIO, [2], [4]
MEXY MPSIMBIMU, MEXIY TIIOCKOCTSIMHU.

Temad4.MaTpulibl U OTPEIEIUTEIH. Jlokiian Ha Temy: [4], [6]
1.MeToabl BBIUUCICHUS ONTPEACTUTENEH
N-ro nopsiaKa.

Pazoen 2. Kpuevie emopozo
nopaoka.  Iloeepxnocmu 6mopozo
nopsaoka.




Tema 1. KpuBbie BTOporo nopsiaka. Jlokyiaznpl Ha TeMy:

1.IlpuBeneHue KpUBBIX BTOporo nmopsiaka | [2], [7]
K KAHOHUYECKOMY BUJLY.

2. UccrnienoBanue 001Iero ypaBHEHUS
KPHBBIX BTOPOTO MOPSIJIKA.

Tema 2. IloBepxHOCTH BTOpOro nopsaka. |Jlokinaasl Ha TEMy:

1.IIpuBenenune MOBEPXHOCTEH BTOPOTO [2], [6]
HOPSIIKA K KAHOHUYECKOMY BHJTY.

2. UccrenoBanne MOBEPXHOCTEH BTOPOTO
HOPSIIKA.

Tema 3.Ceuenus noBepxHocTeil BToporo |/lokianbl Ha TeMy:

Hopsi/IKA. 1.Konuueckue ceueHmusl. [5], [7]

2.00pa3yromue MmoBepXHOCTEH BTOPOTO
MOPsIIKA.

Pazoen 3. Muozounenwt u komniaexcnoie|Jloknan Ha Temy: [4], [5]. [6]

yucna. Keaopamuunoie gpopmoi. 1. KomruiekcHbIe uyncia u ux

IIPUJIOKEHUS.
2.KanoHnyeckuil Bua KBaJpaTH4YHON

(hOpMBL.

7. ®OH/1 OLIEHOYHBIX CPEJCTB, /sl NPOBeJIeHNs TeKYIIero KOHTPOJIs yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIUM 110 UTOTaM OCBOEHUS TUCHHUILINHBI.

7.2. TunoBbIE KOHTPOJIbHBIC 3a/1aHUsL

1)

2)

3)

4)

5)

6)

1)

2)

KoHTpo/1bHO-U3MepHuTe/IbHbIe MATePHAJIbI
Bapuanmul konmponvhvix pabom no aHanumuyeckou 2eomempuu.
1 eapuanm.
B tpeyromnsuuke ABC nansl ymmnel ero ctopon BC =5, CA =6, AB = 7. Haiinure cxansapHoe

npoussenenue sekropos AB u BC .
Jlausl 1Ba BekTopa: @ = {11, 10, 2} u b = {4, 0, 3}. Haiitu Bexkrop C mnuHH 1,
TIepIeHIUKY/IAPHEI K BekTopaM @ u D u HampaBneHHHIH Tak, 4TOOBI YHOPSAJOYEHHAs TPOHKa

BekTOpoB d, D, C nMena momoxkuTensHYIO0 OPHEHTAIHIO.
Hanbl ypaBHeHus 3x—2y+1=0, x—y+1=0 AByX CTOpOH TpeyroiibHuUKa U ypaBHeHue 2x—y—1=0
MeMaHbl, BBIXOSIICH M3 BEPIINHBI, HE JieKallel Ha nepBoil cropoHe. COCTaBUTh ypaBHEHUE
TPETbEU CTOPOHBI TPEYTOJIBHUKA.
CocTaBuTh ypaBHEHHUE MIJIOCKOCTH, IPOXOsIIel uepe3 ocb Oy U paBHOYIAIEHHON OT TOYeK (2,
7,3)u (-1, 1, 0).
B myuke, onpegensiemMoM IutocKoCTAMH  2x+y-3z=0 wu S5x+5y-4z+3=0, mHaliTH 1Be
HePIeHIUKYIISIPHBIC IPYT APYTY MIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT Yepe3 Touky Mo(4, -3,
1).
[TpuBecTH ob11ee ypaBHEHHE KPUBOM BTOPOT'O MOPSIKa K KAHOHUYECKOMY BUY, CAETIATh ICKU3.
HaiiTn koopAauHaATHI IEHTpa B MEPBOHAYAIBLHOM CUCTEME KoopauHaT. HamucaTs ypaBHEHHS
acuMIIToT (ecau ecTh). HamucaTh ypaBHEHHS JuaMeTpa, mapajuieabHoro Bektopy a=(1,2)u
JIMaMeTpa, emy conpspk€HHoro. HailTu ypaBHeHHE KacaTellbHOM, TPOXOAAIIEN, YEPE3 TOUKY
M(-1, 1).

14x2 + 24xy + 21y? — 4x + 18y — 139 = 0,.

2 sapuanm

JIBe BepIIMHBI TPEYroJbHUKA HAXOsTCs B ToUkax A(S, 1) u B(-2, 2), TpeTbs BeplIMHA — HA OCH
Ox. 3Hasl, 4TO IUIOIIA/(b TPEYTOJIbHKUKA paBHA 10, HAMNTHU TPETHIO BEPUIMHY.

Berauciute 00b6eM napamnenenunena ABCDA'B'C'D’, 3nas ero Bepmuny A(1, 2, 3) U KOHIIBI
BeIXOIAIIMX U3 HeE pébep B(9, 6, 4), D(3, 0, 4), A'(5, 2,6).
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3)
4)

5)

6)

1)
2)
3)
4)

5)

6)

1)
2)
3)

4)

5)

6)

1)

Yepe3 Touky (2, -1) mpoBecTH TpsAMYIO, OTPE30K KOTOPOM, 3aKITIOUYEHHBIM MEXIY OCSIMH
KOOpJMHAT, JeNUICs Obl B TAHHOM TOYKE MOMOJIaM.
Haiitu 00BEM TeTpadmpa, 0OOpa30BaHHOTO IUIOCKOCTSIMU KOOPAMHAT U IUIOCKOCTHIO,
npoxosiei uepe3 Touky (3, 5, -7) ¥ oTcekaroniel Ha 0CsIX KOOPAMHAT PaBHBIE OTPE3KHU.
B nyuke, omnpeaensemoMm TuiockocTIMu  2x+y—3z=0 wu 5x+5y-4z+3=0, HalTH 1B
NEePIEHANKYIISAPHBIC IPYT IPYTY IIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT uepe3 Touky Mo(4, -3,
1).
[IpuBectu ob111€€ ypaBHEHNE KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUJLY, C/IEJIATh ICKU3.
HaiiTi xoopanHaThl LIeHTpa B IEpBOHAYANIbHOM cucTeMe KoopauHat. Hamucars ypaBHeHuUs
acuMnToT (ecnu ecTh). Hanucars ypaBHeHUs AuaMeTpa, napajiesibHoro Bektopy a =(1, 2) u
JIMaMeTpa, emy conpspkEHHOro. Hailtu ypaBHeHHE KacaTellbHOM, IPOXOASALIEN, YEPES TOUKY
M(-1, 1).
29x% — 24xy + 36y% + 82x — 96y — 91 = 0.
3 sapuanm

Haiitn nmuay Bektopa @ = 3M — 4N, 3Has, uto M u N — B3aUMHO NEPICHAUKYJISPHBIC
€MHUYHBIE BEKTOPBI.
BBIYMCIUTh IIIOMIAAb TPEYTOJIbHUKA, BEPIIMHBI KOTOpOro HaxoasTes B Toukax A(-1, 0,-1), B(0,
2,-3),C(4,4,1).
Haiitu TOuKy, cumMMeTpu4Hyt0 Touke M(-2, 9) OTHOCHTEIBHO MPAMOit
2x—3y+18=0.
CocTaBUTh ypaBHEHHE IUIOCKOCTH, OoTceKaromel Ha ocsix Ox u Oy OTpe3KH, COOTBETCTBEHHO
paBHbIe 5 1 —7, U ipoxoxsiel yepe3 Touky (1, 1, 2).
B nyuke, onpenemsemoM miockocTaMu  2x+y-3z=0 u 5x+5y-4z+3=0, wHaliTu xABe
HEePICHAMKYIISIPHBIC IPYT IPYTy IUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIUT Yepe3 Touky Mo(4, -3,
1).
[TpuBectu od1ee ypaBHEHHE KPUBOM BTOPOTO MOPSIJIKA K KAHOHUYECKOMY BUJY, C/I€IaTh 3CKU3.
Haiitu koopimHaThI LIEHTpa B IEpBOHAYAIBHOM cucTeMe KoopauHaT. Hanucars ypaBHeHUs
acuMnToT (eciu ectb). Hanucars ypaBHeHUs quameTpa, napajiesnbHoro Bekropy a =(1, 2) u
JMaMeTpa, eMy ConpsKEHHOro. HailTu ypaBHEHHE KacaTelIbHOU, ITPOXOASILEH, YEPe3 TOUKY
M(-1, 1).
Ax2 + 24xy + 11y? + 64x + 42y + 51 = 0.
4 sapuanm
OmnpenenuTh BHYTPEHHUE YTJIbI Tpeyroiabauka ¢ Bepumuamu 4(1,2,3), B(3,0,4), C(2,1,3).
Jlausl BepiuHbl TeTpasapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu nnuny ero
BBICOTHI, OMYIIEHHOW 13 BepunHbI D.
Hanbr e mpsimble 3x+4y—2=0, 5x-12y-4=0 u touka (1,1). Bayrpu yrma, oGpa3oBaHHOTO
JAaHHBIMU HOPSAMBIMM W COZAEP)KAIIEero JaHHYK TOYKY, HAaWTH TaKyl TOYKY, 4YTOOBI €&
paccTosiHuS A0 JAHHBIX MPSMBIX ObUIM paBHbI COOTBETCTBEHHO 3 1 1.
Jlaus! Bepimnbl TeTpaszapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8). Hanucats ypaBHEeHHE
IJIOCKOCTH, MPOXOAIIel uepes npsimyto AB u paBHoynanéHHoi ot BepiuH C u D.
B myuke, ompeaensemMoMm miockocTaMu 2x+y-3z=0 wu 5x+5y-4z+3=0, wHaiiTu 1Be
MEePICHIUKYIIIPHBIC IPYT IPYTY IUIOCKOCTH, U3 KOTOPBIX OTHA MPOXOAUT 4yepe3 Touky Mo(4, -
3,1).
[IpuBectu ob11ee ypaBHEHHE KPUBOW BTOPOTO MOPsIKA K KAHOHUYECKOMY BUITY, CAETATh
scku3. HaliTu koopanHaThl IEHTpa B IEpBOHAYAIBHOM cucTeMe KoopauHat. Hanucats
ypaBHEHHUsI aCUMNTOT (eciu ecTh). Hanucars ypaBHeHUs [uameTpa, MapajiesbHOro BEKTOpy a
= (1, 2) u nuametpa, eMy conpspk€HHoro. HailTu ypaBHeHne kacaTenbHOM, MpoXoasiiei, uepes
touky M(-1, 1).
Ox? + 24xy + 16y? — 18x + 226y + 209 = 0.
5 sapuanm

Brauciutb O6’LéM TCTpasApa, BEPIINHBI KOTOPOT'O HAXOAATCS B TOUKAX!
A1, -1, 1), B4, 1,-2), C(6,3, 7).
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2)

3)

4)

5)

6)

1)
2)

3)

4)

5)

6)

Janbl Bepimnbl Tpeyronbanka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1). Beruncauts JIMHY €ro
BBICOTBI, OIYIIEHHON U3 BepIIUHbI B Ha ctopony AC.
Jano ypaBHEeHHE CTOpOHBI poMba x+3y—8=0 u ypaBHeHuUe ero nuaroHanu 2x+y+4=0. Hamucartp
YpaBHEHUS OCTaJbHBIX CTOPOH pomOa, 3Has, 4yto TOo4ka (-9, -1) JEKUT HA CTOpOHE,
napajuiebHON JaHHOM.
Hamnucars ypaBHeHHE TUIOCKOCTH, MpOXosuieil yepe3 Touky (1, 2, 3), mapajienbHON npsiMoid
X=y=2 u oTcekaroieil Ha ocsix Ox u Oy paBHbIE OTPE3KH.
B myuke, ompemensemMoMm IiockocTsMu  2x+y—-37=0 wu 5X+5y-47+3=0, wHaiitu 1BE
HEePIEeHANKYIISPHBIC APYT IPYTy IUIOCKOCTH, U3 KOTOPBIX OJIHA TPOXOIUT Yepe3 Touky Mo(4, -3,
1).
[TpuBectu oO1ee ypaBHEHHE KPUBOM BTOPOTO MOPs/IKA K KAHOHUYECKOMY BUY, C/I€IaTh 3CKU3.
HaiiTi xoopanHaThl LIeHTpa B IEpBOHAYANIbHOM cucTeMe KoopauHat. Hamucats ypaBHeHuUs
acuMnToT (ecau ectb). Hanucars ypaBHEeHUs quameTpa, napajiesabHoro Bekropy a = (1,2) u
nuameTpa, emy conpsbkéHHoro. HaiiTu ypaBHeHHe KacaTenbHOM, MPOXOASIIEH, yepe3 TOUKY
M(-1, 1).

Ox2 + 24xy + 16y? — 230x + 110y — 475 = 0.

6 eapuanm

Jaubl 1Be coceqrue BepiinHbl kBaapata A(-3,2) u B(2,4). Haiitu 1Be Apyrue BepIIUHbL.

Breruncnuth ckansipHoe npousBencHue (d , b), ecin a=3 p-2(Q, b= p+4Q,roe p u a —

€AMHUYHBIE B3aMMHO NEPIICHIUKYISPHBIE BEKTOPHI.

Hano ypaBHeHue x—2y+7=0 CTOpPOHBI TpeyrojdbHUKa W ypaBHeHus x+y—5=0, 2x+y—11=0
MeJMaH, BBIXOMAAIIUX U3 BEPIIUH TPEYroJbHUKA, JeKaluX Ha JaHHOW mpsiMoi. CocTaBUTH
YpaBHEHHS IBYX IPYTUX CTOPOH TPEYrOJbHHKA.

JlokaszaTb, 4TO MIOCKOCTh 3x—4y—27+5=0 mepecekaer OTpe30K, OrpaHHYCHHBINA ToukaMu M1(3, -
2, 1)u Ma(-2, 5, 2).

B nyuke, omnpenemnsiemoM miockocTaMu  2x+y-3z=0 u 5x+5y-4z+3=0, wHaliTu xABe
HEePICHAMKYIISIPHBIC IPYT IPYTy IUIOCKOCTH, U3 KOTOPBIX OJIHA MTPOXOIUT Yepe3 Touky Mo(4, -3,
1).

[TpuBecTH obmIee ypaBHEHHE KPUBOM BTOPOTO MOPSIKA K KAHOHUIECKOMY BUJLY, CACTATh ICKU3.
Haiitu koopimHaThI IEHTpa B MepBOHAYAIBHOM cucTeMe KoopauHaT. Hanucars ypaBHeHUs
acuMnToT (ecnu ecth). Hanucats ypaBHeHUs quameTpa, napaienbHoro Bekropy a =(1, 2) u

JMaMeTpa, eMy ConpsKEHHOro. HailTu ypaBHEHHE KacaTelIbHOU, ITPOXOASILEH, Yepe3 TOUKY
M(-1, 1).

14x2 + 24xy + 21y? — 4x + 18y — 139 = 0.

Tecmul no ananumuueckoil ceomempuu
Tecm 1. Cucmemul Koopounam.

YETBEPTYIO €r0 BEPIIMHY.
1) (1:-2) 2) (2:4) 3) (1,0) 4) (-2;-3) 5) (1;3)

Haiitu paccrosiaue mexay aByms toukamu A(4;3) u B(7;7).
1)32)23)84)65)5

Ha ocu Oy HaiiTi TouKy, paBHOYIaJeHHYIO OT Touku M(-8;-4) 1 oT Hayana KOOpIHHAT.

1) (1;1) 2) (0;-10) 3) (10;0) 4) (0;-3) 5) (2;-4)

BepIlrHe A OTHOCUTENBHO CTOPOHBI BC.
1) (1;-1) 2) (2:4) 3) (7;2) 4) (0;0) 5) (-3;-10)

_1)

12

JlaHbI TpU MOCTIEIOBATEIbHBIX BepIIUHBI mapauieiaorpamma A(-2;1), B(1;3), C(4;0). Haiitu

Han tpeyronbauk ABC: A(2;-3), B(1;3), C(5;-1). Haiitu Touky M(X;y), CHMMETPUYIHYIO

Haiitu 1ieHTp OKpy:KHOCTH, mpoxozsieii gepe3 Touky A(-4;2) u kacaromeiicss ocu OX B



touke B(2;0).
1) (2,10) 2) (2;-8) 3) (4:8) 4) (-4:10) 5) (0;0)

-4) Haiitn xoopauHaTel Touku M, nensiei orpe3ok MiM» B otHomenun A=2, ecnu M1(2;3) n
M>(-5;1).

4 5 8.5 3.4
DALY | ==13) | == |—==19 | ==
a2 ()9 (5o 539 35)

-3) Onun u3 xoHLOB oTpe3ka AB.Haxoautcs B Touke A(2;3), ero cepeIuHON CIIy>)KUT TOYKa

M(1;-2). Haiitu apyroii KoHerr B oTpeska.
1) (6;0) 2) (0;6) 3) (0;-7) 4) (7:7) 5) (-1;-3)

-2) Haiitu cepenuny orpeska MiMy |, eciau M1(2;3), Ma(-4;7).
1) (1;1) 2) (-1:2) 3) (0;2) 4) (5:5) 5) (3;1)

-4) Han tpeyroasauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu nmuny meauanst AD.
1)32)53) 7 4)/45 5)~/55

-3) BbIUuCINTh MJI0IMa1b TPEYrOJIbHUKA, BEPIIHHAME KOTOPOro ciayxar Touku A(2;4), B(9;4),
C(7;6).
1)52)33)74)95)4

-4) JlBe BepIIMHBI TpeyrojibHUKa HaxomsaTcs B Toukax A(S5;1) u B(-2;2), tpetbs Bepumna C —
Ha ocu OX. 3Has, 4yTo MJIOLIAaAb TPEYrojabHIKa paBHa 10, HANTH TPETHIO BEPIIUHY.

1) (-8;0) 2) (32;0) 3) (8;0).(32;0) 4) (-8;0),(32;0) 5) (12;0)
-1)
Haiitn monspHble KOOpAMHATBI TOYKH, CHMMETPUYHOM TOYKE A(l; %) OTHOCUTEIILHO
MoJIoCa.
Y4 3r S i V4
HDIL—|2)|L— |3 L,—4)|,— |5 |—
()2 (5o (%) 0 () (+4)

-2) ¥
BbIYHCIIUTE TIOJIAPHBIE KOOPAMHATHI CEPerHbI 0Tpe3ka 4B, eciu Al 8; By " B(8;0).
(137 2 f 3) (13 2y (343,77 | 5) [842: %

4 4 4 4
-3) Haiitu npsiMoyronbHble KOOpPAMHATHI TOYKH, 3aJJaHHOM B MOJISIPHOW CHCTEME KOOpPJMHAT:
T
A(2; gj, npyUYeM TOJSIpHAs OCh COBIANAET C MOJIOKUTEIFHON TTOYOChI0 OCH abcIucc,
a Ha4yaJio KOOPAWHAT — C MOJIFOCOM.
1) :75) 2) (-~/2:4) 3) (3) 4) (3v3:2) 5) (2-5)
-3) 3Has MPSIMOYTOJIbHBIE KOOPIUHATHI TOUkd A(-1;1) HaliTH ee MoNIIpHbIE KOOPAUHATHI.
V4 3r 11z
)52 ]2) (-20)3) (V2,2 | 4 5
(13) 2 20925035 (+5F)

-5) N . y y
Haiitu npsMoyrosibHble KOOPAWHATHI TOYKU 3,5,—2 , 3aJJaHHOM B IIMJIMHIPUYECKOU
cucTeMe KOOP/MHAT.

1) (1;4:-3) 2) (2;5;0) 3) (-1;2;2) 4) (1;3;-2) 5) (3;0;-2)
-5) Haiitu nmnusapuyeckre KOOPAMHATHI TOYKU (\/5 ;—1;—3), 3aJJaHHON B MPSIMOYTOJIBHOM

ﬂeKapTOBOﬁ CUCTCMC KOOPpAWHAT.
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I, T, 57 . Alr
1) (2,?,—3j 2) (4,5,3j 3) (1,7,—3J 4) (1,0;-2) 5) (2,7,—3)

-3) . 3.z .
Haiitn mnpsMoOyrosipHbBIE AEKapTOBBIE KOOpAWMHATHI Touku Bl 1 27 3aaHHON B
cepudeckoil cuctemMe KOOpaAnHaT.

1) (1;2;3) 2) (-2;3;-1) 3) (0;0:1) 4) (3;2;-1) 5) (1;5;-4)

-4) Haiitu cdepuueckue xoopaunatel Touku Al-3, J3,-2), sanannoii B IIPSIMOYTOJIBHOM
JIEKapTOBOM CHCTEME KOOPIMHAT.

D (822 2 (222 9 (2222 ) 4 (42222 5) (102
6 3 4 6 3 4 6 6 2

-2) . . A
Haiitu  cdepuueckue KOOpAMHATBHI TOYKH, CHMMETpHYHONH Touke  A(3, 5 ,—5)
OTHOCHUTEIIBHO (OKyca.

1) (—3;—1;z 2 (3755 g [ g (422 5) (2772
6 3 6 3 6 2 4 2 6 6
Tecm 2. Ilpaman u nnrockocmo.

-3) CocTaBuTh ypaBHEHUE NPSIMOM, IPOXOAIIECH Yepe3 Hauyaao KOOpAUHAT U yepe3 Touky (-1,-

8).
1) x+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=05) 8x+8y—-3=0

-1) Hau tpeyroasuuk ABC: A(-2,3), B(4,1), C(6,-5). Hantucath ypaBHEeHHE Mearanbl AM.
1) 5x+7y—-11=0 2) 3x+2y—-4=0 3) x+y=0 4) 5x+7y+11=0
5) 5x+5y-11=0

-4) OnpeaenuTs MI0IMIAb TPEYTOJbHUKA, 3aKIIOUEHHOTO MEX/1y OCSIMH KOOPJMHAT U MPSIMOI
X+2y-6=0.
1)72)43)84)95)7

-5) Yepes Touky Mo(7,4) npoBecTr NpsAMYI0, apajiesbHyo MpsiMoit 3X-2y+4=0.

1) 2x—3y+11=0 2) 2x—-2y+13=0 3) 3x+2y+13=0 4) 2x+3y+15=0
5) 3x—-2y-13=0

-2) CocTaBUTh ypaBHEHUE NPsAMOM, mpoxoasuiei yeped Touky Mo(7,4) meprneHAuKyIsIpHO K
npsmMoit 3X-2y+4=0.

1) x-3y—-5=02) 2x+3y—-26=0 3) 3x+2y—-26=0 4) 2x+5y—-3=0
5) —x+2y-11=0

-4) Beruncnute paccrosaue d Mexay mapamiebHbIME NPIMBbIME: 3X-4y-10=0 u 6x-8y+5=0.
1)32)43)24)255) 1.5

-1) Hanwucare ypaBHeHuE MpsIMOM, MPOXOASAIIEH depe3 TOUKy mepecedeHns npsaMbix 7X-y+3=0
U 3x+5y-4=0 u uepe3 Touky A(2,-1).

1) 25x+29y—-21=0 2) x—3y+11=0 3) 23x+28y—-31=0 4) x+3y-14=0
5) 25x—-29y+21=0
-2) CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJSNICH Yepe3 Tpu naHHbie Todku: Mi(2,3,1),

M>(3,1,4), M3(2,1,5).
1) Xx+y—2+3=02) x+2y+2-9=03) 2x+3y+2z+1=04) x—-y+3z+4=0
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5 x+y—-z+1=0

-4) CocTaBUTh ypaBHEHHE TUIOCKOCTH, IpoXoasiiei yepe3 Touky M(3,5,-7) u orcekaromieii Ha
0CSIX KOOPAMHAT PaBHbIE OTPE3KH.
1) x+y—-3z+11=02) x+y+z+10=0 3) x+y+z-5=04) x+y+z-10=0
5) 2x+2y-2z2+3=0
-3) CocTaBuTh ypaBHEHHE IUIOCKOCTH, MpoXozsmieii depes touku Mi(2,-1,3) u Mi(3,1,2)
HapajuieJbHO BEKTOPY d = {3,1,—4}.
1) Xx+y+2=02) x+y—-2z=03) x—y—2z=04) 2x+3y+z2=0
5) x+3y—-4z=0
-2) Borauciute paccrostaue d ot toukm Mo(-2,-4,2) 10 IUIOCKOCTH, MPOXOJAIIEH Yepes3 TPH
touku M1(1,-1,1), M2(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12
-5) Hanwucares ypaBHEeHHE MIIOCKOCTH, TIPOXOIAIICH Yepe3 Hayajo KOOPAUHAT U Yepe3 JTMHHIO
nepecedeHus iockocren 2X+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52-3=0 2) x+8y+52+3=0 3) 6x—8y—-5z2+3=0
4)X+9y+52+11=05) 6x+9y—222=0
-2) CocraBuTh ypaBHEHHE MPSIMO#, IPOXOsIICH yepe3 aBe Touku M1(2,3,1) u M2(4,6,9).
1) X+ 2 _ y+3: z-1 2) X—2 _ y—3: z-1 3) X+2 _ y+3 _ z-1
-2 3 8 2 3 8 2 3 8
4) X+2 _ y+3 _z+4 5) x+1_y+1 z-1
1 2 3 1 1 -1
-1) CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOJAIICH uepe3 JMHUIO MEepecedeHus MI0CKOCTel
2x-z=0, X+y-z+5=0 u nepneHIuKyIAPHOI K IMIIOCKOCTH 7x-y+4z-3=0.
1)3x+5y—-4z+25=02) 3x-4z+25=0 3) 3x-5y+4z+25=0
4)x—-y+3z+11=05) 3x-5y—-4z+25=0
-2) CocTaBUTh TapaMETPHUECKUE YPaBHEHHUS MPSIMOM, mpoxojsiiei uepe3 touky Mo(1,-1,3)
HapauIENbHO BEKTOPY d = {2,—3,4}.
X=t+1, X=2t+1, X=-2t+1, X=-t+1, X =-2t,
1) cy=t-1 2)3y=-3t-13)<y=3t-1 4)y=-5t-5,5)y=3t+5,
z=-4t+3. Z=4t+3. z=3t+3. z=4t+36 z=t-1.
-5) CocTaBuTh KaHOHMYECKOE ypaBHEHHUE MPSIMOMW, 3aJlaHHOW KakK JTUHHUS TEPeCceYeHHs IBYX
| x=2y+3z-4=0,
TJIOCKOCTEH:
3x+2y—-5z-4=0.
1) X+2 _ y+3: z-1 2) X—2 _ y—3: z+1 3) X _ y—-2 _ z-1
-2 3 8 1 3 8 2 -3 5
4) x—5= y—5= z-4 5) x—2= y+1=£
4 6 -3 2 7 4
-1) W3 Touku Mo(3,-2,4) onyCcTUTh MEPIEHAMKYIISP Ha IIOCKOCTh SX+3y-72+1=0.
1) x—3: y+2 _ z-4 2) X y+5: z-4 3) x—5: y+5 _ zZ-5
5 3 -7 -1 -2 -1 -2 6 7
4) X-5 _ y+4 _ z-4 5) X+5 _ y +13 _ z-8
-4 -6 -3 -2 1 4
-3) Haiitn mpoekumto  touku Mo(1,2,-3) Ha miockocTh 6X-y+3z-41=0.

1) (1,2;3) 2) (-2;3;-1) 3) (7;1;0) 4) (3;2;-1) 5) (1;5;-4)
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x=2t+1,

Haiiti TOuKy, cMiMMeTpr4HYIO Touke M1(4,3,10) otHOCHTENBHO Tpsimoit [ i< Vv =4t +12,

z=>5t+3.
1) (-1;5;4) 2) (7;-3;1) 3) (8;-1;5) 4) (2;9;6) 5) (0;-5;1)
-5) . Xx—2 y+1 z
Haiitn  paccrossHMe MEXAy NapajuleIbHBIMH — HPSMBIMH: 3 = "3 "
Xx-7 y-1 z-3
3 4 2
1)62)73)24)25)3
Tecm 3. Teopus Kpuewix 2-20 nopaoka.
-4) CocTaBUTh KAHOHUYECKOE YpaBHEHHE JUIHIICA, €CIIU Toyocu a=5, b=4.
2 2 2 2 2 2 2 2 2 2
DY X Y X Y XY 15X Y g
25 16 16 25 36 25 25 16 25 36
-2) CocTaBUTh KAHOHUYECKOE YPABHEHHE DJUIMIICA, €CIIM PACCTOSHUE MEX1y (OKycaMu paBHOS
1 OoJpias och paBHa 10.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y XY
100 64 25 9 64 25 100 36 9 25
-1) [Tpsimble X=18 ciyxaT AUpEeKTpUcaMH 3JUIMIICA, Majlas Ocb KOTOporo paBHa 8. CocTaBUTh
yYpaBHEHHE TOTO HIUIUIICA.
2 2 2 2 2 2 2 2 2 2
DALY X Y X Y X Y 15X Y g
32 16 64 36 25 9 16 9 64 36
-3) CocTaBUTh KAHOHMYECKOE YPaBHEHHE 3JUIMIICA, €CJIM Majas OCh €ro BHAHA U3 (oKyca MoJ
npsMBIM yIIIoM, a Gokycel HaxosTes B Toukax Fi(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX LY X Y X Y X Y X Y g
24 16 32 18 18 9 16 8 25 9
-2) 2 2
CocTaBuTh ypaBHEHHUS KacaTeNIbHbIX K JUIMIICY —— + E =1, npoxoasmux uepes TOUKy
N (10,4).
1)x+y—-3=02)y=4, 16x—-15y-100=0 3)3x+4y-12=0, 2x+3y+1=0
4)x=3, y=—-45)x+y-1=0, x+y-1=0
-3) CocTaBUTh KAHOHMYECKOE ypaBHEHHME THIEepOOIIbl, eciau AeUCTBUTEIbHAS MOIYoCh a=5, a
mHuMas b=3.
2 2 2 2 2 2 2 2 2 2
1)x__y_=1 2)X__y_:1 3)X__y_:1 4)X__y_:1 5)X__y_=1
24 16 16 25 25 9 36 64 64 36
-4) CocTaBUTh KaHOHHUYECKOE YpaBHEHHE THIEpPOOIIBI, €CIIM PAcCTOsSHUE Mexny (okycamu
paBHO 10 u gelicTBUTENBHAS OCh paBHA §.
2 2 2 2 2 2 2 2 2 2
1)x__y_=1 2)X__y_:1 3)X__y_:1 4)X__y_:1 5)X__y_=1
25 9 9 25 9 16 16 9 64 36
-1)

JaHbl ypaBHEHHS aCHUMIITOT yZiEx rurepOosibl U KoopauHathl Touku M(24,5),

J‘IC)KaH.[CfI Ha rHHepGOHe. COCTaBI/ITB KaHOHUYCCKOC YPaBHCHUC FI/IHep60HBI.
2 2 2 2 2 2 2 2 2 2
N Y X Y g X Y gyl Y g X Y

432 75 a0 100 710 5 716 9 200 100
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-1)

CocTaBUTh KAHOHUYECKOE YPaBHEHUE TUTIEPOOJIBI, €CIIM PACCTOSTHUE MEXY IUPEKTPUCAMU

32 5

paBHO ? M DKCLHCHTPUCUTET € = —.

2 2 2 2 2 2 2 2 2 2

DX Y X Y X Y X Y X Y

9 9 25 9 16 2% 9 25 36

X2 y2

Hanucath ypaBHEHUsS] aCUMIITOT ¥ YPaBHEHHs JUPEKTPUC rHnepoonsr — — — = 1.

16

19 5 8 4 9 4 9
—3)y==X, X==4)y=—X, X=—=
5 3 ) )Y 3 ) )Y 3 5

2 2
X Yy
Jlana runepbona — — =— =1. Hanucars ypaBHEHHE CONPSIKEHHON THUNEPOOIBI |

16

BBIYHUCIIUTDb €€ SKCUCHTPUCUTCT.
2 2 2 2

1)X——y—:1 e=§ 2)X——y—=1,

5 3
9 9 4
S

2
)__y_—]_ e=—
8 2

2 2 2 2

Y 4 y 1

= =1 e
64 25 64 36 3

1
. 2 2
CocraBuTh ypaBHEHHE KacaTenbHOI K runepbone * _ Y _ 1 B touke M(-5,4).
5

1)6x+y—-3=02)x+8y+3=03)x+y—-1=04)x+9y+11=0 5)x+y—-2=0

OnpenenuTs KOOpAuHATH (HoKyca napabosl y2= - 8X.
1) F(4:0) 2) F(-2,0) 3) F(2;0) 4) F(0:-2) 5) F(0;2)

CocTaBuTh ypaBHEHHE IMapaboNbl, €CIM OHAa CHMMETpPHYHAa OTHocHuTelnbHO ocu OX,
MPOXOJIMT Yepe3 Hayaao KOOpAHHAT U uepe3 Touky M(1,-4).

1)y* =-16x 2) y>* =8x 3)y’ =6x 4)x* =16y 5)y® =16x

CocTaBuTh ypaBHEHHeE KacaTelbHOi Kk apabone y>=4x B Touke M(9,6).

DXx+y—-3=02)2x+y+3=03)2x+y—-1=04)x-3y+9=05)x+y—-2=0

2
Xz y

Han osmmnc — +——=1. Hanmcars ypaBHEHHME O5TOr0 OJUIMICA B MOJAPHBIX

36 20
KOOpJIMHATAX.

3—-2cos @ 3—-4cos g 3—-2cos ¢ 3+ 2c0s ¢ 3—-Ccos¢p

-1)

x2 y2

Jlana runepbonma — — —— =1. Hanucars ypaBHeHue 5TOi rmnepOOibl B MOJNAPHBIX

64 36

KOoOpJAuHarax.
4 —-5cC0Ss ¢ 3—-4cosgp 1-cosg 3+ 2c0s ¢ 3—-Ccos¢

Jlana mapa6omna y>=10x. HamicaTs ypaBHeHHe 3TOi MapaboIIbl B MOMSAPHBIX KOOPIMHATAX.

Dr= 4 2)r = 6 3)r= 0 4)r = 5 5)r=#
4—cos¢ 1-4cos¢e 1+cos @ 1-cosgp 3—-cos¢
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144
13-5cos ¢
ATON KPUBOH B MPSAMOYTOJIbHON AEKAPTOBOM CHCTEME KOOPJAUHAT.

2 2 2 2 2 2 2 2 2 2
DX Y XY X Y X Y 15 X Y g

32 16 64 36 25 9 16 9 169 144

KpuBas nana ypaBHEHHEM B MOJISIPHBIX KOOpAUHATAX [ = . Hanucars ypaBHeHue

Haiitn nentp KpuBoi 2-ro nopsaka 3x? — 4xy — 2y2 +3x-12y-7=0. 1)(-1-1)

3 3 5 3 3 3 33
o(-3-3)3(5-3)2(G-2P33)

Tecm 4. Teopusa nosepxnocmeii 2-20 nopsaoka.

CocTaBUTh YpaBHEHHUE IUTUIICOUIA, TIEPECEKAIONIETO KoopArnHaTHBIE miockocTn OXZ u Oyz
y=0, x =0,

COOTBETCTBEHHO I10 JIUHUAM { x%2 72 v oqy? 72 , €CJIM €70 OCHU COBIIAIAIOT C

—+—=1
25 16 9 16

OCJAMU KOOpAHHAT.

2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—=12)X—+y—+z—=l3)X—+y—+z—=14)x—+y——z—=
25 36 16 64 9 16 25 9 16 25 9 16
2 2 2
5)X——y—+z—:1

25 9 16

-1)

CocTaBuUTh YPaBHCHUEC SJIJIMIICOUJIA, OCHU KOTOPOI'O COBIMAAAOT C OCAMH KOOPAUHAT, €CIIN
z=0,

OH MPOXOJHUT YePe3 IUIC 4 2 y2

+
9 16

u uepes Touxky M (1,2, \/Z)

2 2 2
+y—+z—:l
5 9 16

2 2 2 2 2 2
1205 ¢ Yy 2 gt Y 2 g%
9 36 25 9 16 2

2 2 2
1)X_+y_ Z_:
9 16 36 4

2 2 2

5)X—+y—+—:1
100 64 36

2 2 2
X Y z . o
Ha ognomnonoctHoM runepbosnonne — + “— — — = | HaiiTu npsMonMHenHbIe

4 16
obpasyrolue, mpoxo e yepe3 Touky M(6,2,8).

Xx-6 y-2 7-8 . Xx-6 y-2 7-8

1)

-3 0 4 -9 8 20
2)x—4: y—2:z—8 . x—5: y—2:z—8

3 0 4 9 8 20
3)x—6:y—2:z—8 " x—6:y—2:z—8

3 1 -4 -9 8 2
p*b_y-2_z x6_y 28

3 0 -4 9 -8 0
5)x—6:y—2:z—8 . x—6:y—2:z—8

3 0 4 9 8 20
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HaiiTu LeHTp MoBEpXHOCTH x?+ y2 +z2 + 2xy —2yz+6xz+2x—-6y—-22z=0.
1) (1;1:1) 2) (3;4:-8) 3) (1,0;3) 4) (1;1;-1) 5) (4,26)

-2) Kak mpeoOpa3syercst ypaBHEHUE TOBEPXHOCTH
x? —14y? +10z2 —4xy —24yz + 6xz + 2x + 20y + 82 —9 = 0, eca Hauano
KOOPJMHAT MEPEHECTH B IIEHTP 3TON NOBEPXHOCTHU?
1)x? —14y® +10z°> —4xy —24yz + 6x2 — 24 =0
2) x* —14y® +102° —4xy —24yz +6x2-5=0
3)x? —14y? +10z% —4xy + 24yz +6x2-5=0
4) x* —14y® +10z° —4xy —yz+6x2+5=0
5) x* —y® +2° —xy—24yz+6x2-5=0
-3) CocTaBUTh YpaBHEHHUE MJIOCKOCTH, KACAIOIIEHCS TOBEPXHOCTH
5x% — y2 +z2 4 4xy+6xz+2x+4y+6z—-8=0 Brouke Mo(0,-4,4).
Sx+6y+7z—-4=0.
1)Xx+y+2-4=02)5x—6y—72—-4=0 3)5x+6y+72—-4=0
4)5X+6y+72+44=05)6y+7z-4=0
-1) Haiitu auameTpanbHyro MI0CKOCTh TOBEPXHOCTH
2x% +5y% +82z% + 2xy + 6xz +12yz +8x + 14y + 182 =0, conpsxennyio
XOpJIaM, NapajyIeNbHEIM BEKTOPY b= {3,2,—5}.
1)7X+17y+192+19=0 2)Xx—y—-72—-4=0 3) 7x+17y+72+19=0
4)X+6y+72+4=05)7x+6y+7z—-24=0
-5) Haiitu S,,S,,S; mis o6imero ypaBHeHHe MTOBEPXHOCTH BTOPOTO MOPSIKA
5X* +7y”> +62° —4xz+4yz-10x+14y +82-6=0.
1)S,=1S5,=2,5,=32) §,=-1S5,=-2,5,=33) 5, =0,5,=4,S, =6
4)S,=2,5,=-2,5,=05) §, =35, =65, =9
-3) x2 y? 72
Ha3zBate moBepXHOCTH, 3aJaHHYIO YPaBHEHUEM 6 9 1 1
1) TpexocHBIH 3/UIUIICON T 2) OTHOMOIOCTHBIN rUNepOoIon T
3) ABYIOJIOCTHBIN TUTIEPOOTON 4) SJUTMIITUYECKUHN IIUITUHAD
5) sannunTuyecKuil napaboaou
-1) o X2 yz 72 .
a3BaTh IOBEPXHOCTb, 3a/1a aBHeHHEeM — +-—+—=1.
BaTh MOBEPXHOCTb, 33JJAHHYIO YpaBHEHUEM I
1) TpexocHBIH 3/UIUIICON T 2) OTHOTOIOCTHBIN rUIepOoIon T
3) ABYIOJIOCTHBIN TUTIEPOOTON 4) SJUTMIITUYECKUHN IIUITUHAD
5) sannunTuyecKuil napaboaous
-2) x2 y? 7°
Ha3BaTh MoBEpXHOCTb, 3aJJAHHYIO YpaBHEHUEM 6 + e 1.
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1) TpEeXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIM TUTIEPOOION T
3) ABYIOJIOCTHBIN TUTIEPOOTON 4) SJUTUIITUYSCKUN THITHHAD
5) AIMNTUYECKHI TapaboIons

2 2

y

X
Ha3Batb moBepXHOCTb, 33JJaHHYIO YpaBHEHHUEM 9 + i -Z.
1) TpEXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIM TUTIEPOOION T
3) ABYIOJIOCTHBIN TUIIEPOOTON 4) SJUTMIITUYSCKUHN TIHITHHAD
5) AIIMNITUYECKHUI TapaboIon

2 2 2
z
Ha3zBatb moBepXHOCTb, 3aJaHHYIO YPaBHEHUEM — — Y +—=0.
16 9 4
1) TpEXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIM TUTIEPOOION T
3) PIUIMNTUYECKUI KOHYC 4) SJUTMNTUYECKUN TUIUHAP
5) SIIMNITUYECKHUI TapaboIon

2 2
z
HazBatb IMNOBEPXHOCTD, 3aIaHHYIO YPABHCHUCM —9 - —4 =1

1) TpeXOCHBIH TUICOU 2) OJHOIOJOCTHBIN THIEPOOIOUA
3) ABymnosiocTHBIN Turnepoonons 4) runepOoIMYecKUuil HUIUHAP
5) PIIMNITUYECKHUH TapaboIon

HasBatb noBepxHOCTb, 3a/IaHHYIO0 YpaBHEHHUEM x? =4y.

1) napabonuyeckuii HTUIUHAP 2) OJTHONOIOCTHBINA THIIEPOOION]
3) ABYIOJIOCTHBIN TUNEpOOIOn 4) SIUTMITUYECKUN [TUITUHAD
5) snnunTuyecKkuil mapabosong

2 2

X
Ha3zBate moBepXHOCTH, 3aJaHHYIO YPaBHEHHUEM 9 yT =0.
1) TpexocHbI 3runIcons 2) napa nepecekarolmuxcs IpsiMbIX
3) IBYNOJOCTHBIN runepoosions 4) 3;JUIMOTHYECKUI HUITUHIP

5) mapa nmapasuIeJIbHBIX TPSIMBIX

Ochosnvle ghopmynvt, meopemul u hakmol anzeopol

1. U3BneueHune KOpHS U3 KOMIUIEKCHOTO YHCIA.

. va’+b®+a . . a’+b’-a
Ja+ib =| | ——— +isignby | ——M—
2 2
2. ®opmyna Myaspa
(r(cosp+ising))" =r"(cosng+isinng), neZ.
3. H3Bieuenne KOpHA N-# cTeeHU U3 KOMIUIEKCHOI'O Yucia B TpHI‘OHOMCTpH‘-ICCKOﬁ (bopMe.

Q/(r(c05¢+ ising)) =p r(cosLnZk”+ Isin @j k=0,n-1
27k

27k . . —
4. Kopuuwms 1. & =C0S——+isin—, k=0,n-1.
n n

5. X>+aX*+a,X+a,=0, {x:y—%},y3+ py +q=0.




2

3 2 3
yl—a1+ﬂ1—i/—%+ %+% +§/—%— %+% - hopmyna Kapzaso (ur.

Maremar.)

J3. p

1
Y1 =4, +18151151:_§+7|’ - f=——

3
1 3.
Y3 =46+ P16, 6, :_E_7| -
6. 1) AB=BA
2) (AB)C = A(BC) - accoumarusnocTs
3) (AB) =B’- A’ - tpancnonuposanue
7. OmnpenenuTesnb TPEYrOIbHON MaTPHIIBI
8y 8y .. Gy,
Ay 8y - &
A= "= a113‘22"'ann
0 0.. a,
8. Ompenenurens Bannepmonna (1735-1796, dpani. matem.)
1 1.1
a, a, .. a
A=la; a; .. a;|=]](a-a;), 1<j<i<n
arta. o

9. ‘A- B‘ = ‘A‘ . ‘ B‘. Onpenenurens TPOU3BEACHUS PABEH IPOU3BEIEHHUIO OIPEIETUTENEH.

A Ar An

XA A
A Ay A
10. At=| A A A, AJ— - anreOpanyecKoe J0MOTHEHHE dJIEMEHTA a; -

An An A

A A A

11. IIpaBuno Kpamepa (Kpamep I'abpuanb, 1704 — 1752rr. mBeidn.)
A A, A,

Xi=—, X, =—=, ..., X, =——,Iae A - OIIPENEIUTENIL CUCTEMEL.
A A A

1. OcHoBHas TeopeMa JTMHEHHON HE3aBUCUMOCTH.
Teopema. Eciu cucteMa N-MEPHBIX BEKTOPOB ¢, (y,..., (!, JUHEHHO HE3aBUCUMA U
JNMHENHO BIpaxaercst uepes cucremy fy, f3,,..., B, 10 [ <S.

2. Teopema o panee. HauBbICIINIA MOPSANIOK OTINYHBIX OT HyJI1 MUHOPOB MaTpuibl A pasen
paHry 3TOI MaTpHUILIBI.

3. Teopema Kponexepa-Kaneniu. Cuctema S ypaBHEHUU ¢ N HEU3BECTHBIMH TOTJIA M TOJHKO
Torna coBmMecTHa, koraa Fang A =rang A
4. Metoa peKyppeHTHBIX COOTHOIICHHIA:

21



Dn = pDn—l + an—Z

a) I, I, - pasnu4HBIC KOPHU YPAaBHEHUS — pxX—(q= 0
-1 n-1
r, L
( D2 —h Dl)

B_E B_E

0) I, =1, =TI KopeHb (KpaTHBI) ypaBHEHHUS — px—-gq=0

D, = r"—l(D1 ~(n-1)2=rD _rr Dl)

5. Ecmu d (X) =( f (X), g(x)) , TO CYIICCTBYCT U(X) u V(X) , 4TO
f(X)-u(x)+g(x)-v(x) =d(x), rne degu(x) <degg(x), degv(x) <deg f (x).
6. Teopema besy. Ocrarok ot nenenus f (X) ma X —C pasen f(C).

7. OcHosnas meopema aneeOpsi: MHOTOUIIEH C KOMIUIEKCHBIMU KO3 (QUITMEHTAMH, OTINYHBINA
OT TIOCTOSIHHOW, UMEET XOTs ObI OJTMH KOMIUIEKCHBIN KOPEHb.

8. Pso Umypma. T(x), f,(X),..., f,(X).

1) f.(X) ne nmeer peiicTBUTENBHBIX KOPHEN;

2) CocenHre MHOTOUJIEHBI HE UMEIOT 00X KOPHE;

3)Ecim fi(X,) =0, 1<i<s—1,r10 f, ;(X,), f,.;(X,) nmeror pasusie 3naku;

4) f (X) . fl(X) MEHSIIOT 3HAK C «-» Ha «T» IIPHU NIEPEX0I€ KOPHSA f (X) .

Teopema IImypma: Yucno xopueii f (X) B IIPOMEKYTKE [a; b] PABHO YHUCIly IEPEMEH
3HAKOB B 3HAUEHUSAX MHOIOWIECHOB psAJia IITypMa Ipu X = d MHUHYC YUCIJIO IIEPEMEH 3HAKOB IIPU
x=h. V(a)-V(b).

9. CreneHHble CyMMBI
S, — S, ,+ .S ,—.+ (D" f S +(-Dk-f, =0
S, — S, + S ,—+(D"fS,_ =0k=Ln-1k=>n

10. ®opmynel Buera. Ecnu X, X,,..., X, - KOpHU MHOTOUJIeHa

n

X" +ax"t+ax"?+..+a, ,X+a 1o

X X, +ot X, =—

i ’
a,
2

_a
XX, + o X X, =2

na
Xlx...xn: 1) =~
=1

IIpuMepHBbIe KOHTPOJIbHbIE PA0OTHI
Koumponvnasa paooma Nel no meme «Komnnexcuwvie yucnay

1. Haiitu Rez, Imz, ecniu Z pasno:

1 -\5 .3
(+I);6)i9+ I

a) —~_ —
(1-1i) 2+7i
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2. Haiitn \z\,arg Z ,ecnu L paBHO:
a) 1+, 6) (-4 +3i)°.

3. H3Bneub KOpHU:
2) 1:6) -8
4. Beipasutb yepe3 COSX m SIiN X
a) SIN6X
5. Haiitu cymmy:
COSX +2C0S2X +3C0S3X + ...+ NCOS NX

Jomawnns koumpoavnas paboma no meme
«Komnnexcuwie uucnar

Bapuanr 1.
1. Beruuciours

a) 3_2!—6i;6) L —+i%; 8) V-15+8i
2+ 3 —-3-5I
2. Haiitu Rez, Imz, |z|,argz, ecm

3. U3Bneusb KopHU:

a) 4~4:6) I-1-i.

4. Pewmts ypasuenne: X° +15x+124=0.

Bapmuanr 2.
1. Beruucnours

2) 31+ A 2-i)a+4i): 0 ‘;?;' % 5) /_8_G6i

2. Haiitu Rez, Imz, |z|,argz, ecm

1000
Z= —£+li
2 2

3. U3Bneus kopHU:

a) §~1.6) 41-i.

4. Pewwnts ypasnenne: X° +12X+63=0.
Konumponvnas paboma No2 no meme «@opmyna Kapoano u memoo @eppapu

Bapuanr 1:
1. Peuruts ypaBHEeHHE

a) X +X+1=0;
6) X° —6X+4=0;
B) X' —6x3+10x* —2x—-3=0.
2. CocTaBUTh KyOMYECKOE YpaBHEHHE C KOPHAMU —X,—X,,—X;, eciti X, X,, X3 - KOPHH

ypasuenns X° —X° —5Xx+3=0.
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Bapuanr 2:
1. Pewmwuts ypaBHeHUE

a) X> —4x+29=0;
6) x> +15x+124=0;

B) X' +2x° +8x*+2x+7=0.
2. CocraBuTh KyOHYECKOE ypaBHEHHE, KOPHH KOTOPOTO PaBHBI KBaapaTram

x3 —4x® +5x-1=0.

Bapuanr 3:
1. Pewmwuts ypaBHeHUE

a) X* +10x+28=0;
6) X +3x—2i=0;
B) X' —2x® +4x* +2x-5=0.
2. CocraBuTh KyOMUECKOE ypaBHEHHE, UMeroniee Kopan —3;,—2 + 1;—2 — | u crapmmii
k03¢ purmenr (-3).

Bapuanr 4:
1. PewmuTs ypaBHEHUE

a) X*+8x+25=0;
6) X> —9x+28=0;
B) X* +6x°+6Xx*—8=0.
2. CocraBUTh KyOMUYECKOE YPaBHEHHE C KOPHIMHU —Xl2 ) —Xg ) —X; , €Cll X, X5, X3 - KOPHU

ypasuenus X° —6X° +4x—2=0.

Konumponsnas paboma Ne4d no meme «Cucmemul TUHEUHBIX YPAGHEHUI)

Bapmuanr 1:
1) Pewuts cuctemy mo npasuity Kpamepa:

—2X + X, —X; =4
A% — X, + 2%, =—T1
X +2X, =Xy =2
2) Pemmuth cuctemy Metoaom ['aycca:
—2X +3X, = X3+ X, =—3
=X, —2X, + X3 +2X, =5
4% —4X, — X3 — X, =3

—2X% + X, + X, =3

3) Haitru rangA, ecnmn
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-3 1 2 O
2 0 31
A= :
-1 1 -1 1
-2 1 2 3
Koumponvnasa paooma Ne5
Bapuanr 1.

1. Jluneiinoe npeobpasopanue B Gasuce (61,62,63) UMEEeT MaTPHILy

1 -1 2
2 1 3
-2 0 1

Haiitu ero marpuny B 6a3uce
! ! !
e,=¢ +2e,,e,=2¢+3e,+6,6;,=¢€ +2¢, +€,

2. Haiitu co6CTBEHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI Ipeodpasopanus A

4 1 4
A=|-5 -2 -4
5 3 -4

3. Teopema I'amunbrona-Kenn.

Bapuanr 2.
1. Jluneiinoe npeobpasopanue | B Gasuce (61,82,63) UMEET MaTPHILy

2 0 1
-1 2 O
1 -1 3

Haiitu ero matpuity B 6asuce
e =3e —4e,+2e,,e,=3e +6e,,e;=4e —¢€, + €&

2. Haiitn co6cTBEHHbBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI TpeoOpasoBanus A

-5 -1 7
A=-1 -1 1
-4 3 6

3. Hepasenctso Komu 8 R us C (noxazars)

Bapuanr 3.
1. Jluneitnoe npeobpazosanue [ B Gasuce (el,ez,eg) MUMEET MATPUILLY

-1 2 3
1 1 -1
-2 0 1

Haiitu ero marpuiy B 6a3uce
e =2e —2e,—-3e,,e,=—€+2e,, € =6,—8

2. Haiit coGCTBEHHBIE 3HAUEHHUs M COOCTBEHHBIE BEKTOPBI peobpasopanus A :
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I
o N
=
o o

3. Teopema I'amunbToHa-Kemnu.

Bapmuanur 4.
Jluneitnoe npeo6pasosanne f B Gasuce (el, €,, 93) UMEeT MaTpUILy

-1 2 O
3 1 -1
0 4 -1

Haiitu ero marpuny B 6a3uce
e =—4e —4e,+3e;,6,=¢ +2¢,, 6;=6€, +6

HaiiTu co6CcTBEHHbIE 3HAYEHUS 1 COOCTBEHHBIE BEKTOPHI IpeoOpasoBanus A:

—-6 -11 -6
A=1 0 O
0O 1 0

Hepagenctso Ko B R us C (nokasats).

Ilpumepnulii cnucok 60npocosé K 3auemy

A¢dunnas (o0mas gekapToBasi) cuctemMa koopauHat. [IpsiMoyronbHas gekapToBa cucreMa

KOOpJMHAT.

2. IlonspHas cucreMa KOOPAMHAT U €€ CBSI3b C MPSMOYTOJIbHOM 1€KapTOBOM.

3. HwinHapuyeckas CUCTEMa KOOpAUHAT

4. Cdepuueckas cucreMa KOOpIUHAT.

5. Bektopsl. JInHelHbIE Onlepaliiy HaJl BEKTOPaAMU.

6. IloHsTHE MUHEHHO 3aBUCIMOCTH BEKTOPOB.

7.CkansipHoe mpou3BeeHUE BEKTOPOB U €r0 CBOMCTBA.

8. BexTopHOE pon3BEEHIE BEKTOPOB U €r0 CBOICTBA.

9.CmenianHO€e MPOU3BENCHNUE TPEX BEKTOPOB.

10. JIBoiiHOE BEKTOPHOE IIPOU3BEICHUE TPEX BEKTOPOB.

11. Kanonnueckoe ypaBHeHHe npsiMoi. [lapaMerpruueckre ypaBHEHUST MPSMOI.

12. O0miee ypaBHEHHE MIPSIMON U €T0 HCCIEIOBAHUE.

13. YpaBHeHue npsiMoil, IpoXOASIIEN YEPE3 JIBE TAHHBIE TOUKU. Y PaBHEHUE
npsMON “‘B OTpe3kax’ .

14. YpaBHeHue MpsiMON € YIIIOBBIM KO3((HUITUECHTOM.

15. YcnoBus napamienbHOCTH U EPIEHANKYIIIPHOCTH IPSAMBIX. YTOI MEXAY
JBYMSI IPSIMBIMU.

=

26



16. HopManbHO€ ypaBHEHHE MPSAMOIA.

17. llpuBenenue o0IIEro ypaBHEHUS IPIMOM K HOPMAIbHOMY BUTY.

18. PaccTosiHME OT TOYKH JI0 TIPSMON HA MIIOCKOCTH.

19. Ily4ok npsIMBIX Ha IJIOCKOCTH.

20. YpaBHEeHHE MIOCKOCTH, TPOXOAIIECH Yepe3 TaHHYIO TOUKY EPIECHIUKYISIPHO
JTAHHOMY BEKTOpY.

21. OOb1ee ypaBHEHHE IJIOCKOCTH U €T0 UCCIIEIOBAHHE.

22. YpaBHEHHUE IIJIOCKOCTH, MPOXOSIIECH Yepe3 TpU JaHHbIC TOUKU. Y paBHEHUE
IJIOCKOCTH “‘B OTpe3Kax’.

23. B3auMHOE pacroioKeHue MmI0CKOCTEH.

24. IlapameTpuuecKkre ypaBHEHUS IJIOCKOCTH.

25. HopmanibHOE ypaBHEHHE ILJIOCKOCTH.

26. IlpuBenenue 00IIEro ypaBHEHHUS TUIOCKOCTH K HOPMAIILHOMY BUJTY.

27. PaccrosiHuE OT TOYKH JI0 MJIOCKOCTH.

28. IIy4ok miockocTen.

29. CBsi3Ka IJIOCKOCTEM.

30. Yron Mexy IBYMs IUIOCKOCTSIMH.

31. KaHoHHYeCcKOe ypaBHEHHUE NPSIMOM, MapaMeTpUUEeCKUE U BEKTOPHO-
apaMeTpUuecKoe ypaBHEHUS NPSIMOM B IPOCTPAHCTBE.

32. YpaBHeHUE NpsAMOii, POXOIALICH yepe3 IBe JaHHbIE TOYKH.

33. IIpsiMast Kak JTUHUS [EPECEUEHUs JBYX IUIOCKOCTEH.

34. PaccTosiHr€ OT TOYKHU JI0 IPSIMOM B IPOCTPAHCTRE.

35. B3anmHoe pacrioniokeHue MpsiMbIX B IPOCTPAHCTBE.

36. PaccrosiHue Mexay ABYyMsI IPSIMBIMU B IIPOCTPAHCTBE

37. IlpsiMasi ¥ TIOCKOCTh B IPOCTPAHCTBE.

38. Yroa Mexy npsiMOi U IITOCKOCTBIO.

39. CBs3Ka NpsAMBIX.

40. OKpy>KHOCTb.

41. Onnunc. Onpenenenue. BeIBoJ KaHOHUYECKOTO YpaBHEHUS.

42. UccnenoBaHue KAHOHUYECKOTO YPABHEHUS AJUIUIICA.

43. DKCUEHTPUCUTET U AUPEKTPHUCHI AILIUIICA.

44. KacaTenbHas K dJUINICY.

45. OnTryeckoe CBOWCTBO 3JUIMIICA

46. IIpeobpazoBaHre PaBHOMEPHOTO CHKATHS MIIOCKOCTH K MPSIMOIA.

47. Dnnurc Kak pe3ysibTaT paBHOMEPHOI'O CKATHUSI OKPY’KHOCTH K OJHOMY U3 CBOUX
JTMaMETPOB.

48. [Tapamerpudeckue ypaBHeHUs duurica. [Ipaktuueckuii cmocod mocTpoeHus.

49. T'unepbomna.

50. UccnenoBanne KaHOHUYECKOTO ypaBHEHUS TUIIEPOOIIBI.

51. AcUMNTOTHI TUIIEPOOIIBI.

52. IlapameTpuyeckue ypaBHEHHS rUnepOoIIbI.

53. DKCLEHTPUCUTET TUIIEPOOJIBI M BhIpaXKEHUE (POKATBHBIX PAUYCOB Yepes
JKCLIEHTPUCHUTET.

54. lupexTpuchl runepOobI.

55. KacarenpHas k rumepoore.

56. OnTHYecKoe CBOWCTBO TMIIEPOOJIBI.

57. Ilapabomna.

58. KacatenpHas k napaboie.

59. Ontuyeckoe CBONCTBO Mapadoibl.

60. YpaBHeHue smurca, runepOoibl, mapadobl B HOISPHBIX KOOpIUHATAX.

61. IIpeoOpa3zoBaHre paBHOMEPHOTO CHKATHS MPOCTPAHCTBA K IIIOCKOCTH.
BriBOJ ypaBHEHUSI TOBEPXHOCTH BpaIICHUSI.

62. TpEXOCHBIN AIUIATICOUI.

63. OTHOTIOJIOCTHBIN THIIEPOOTOU.
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64. JIBynoao0CTHBIN TUIIEPOOTIOUT.
65. DmunTHYecKuii mapadoIowI.
66. Kanonnueckoe ypaBHEHHUE ITUNITHIECKOTO KOHYCa.
67. Llunuuapudeckue mOBEPXHOCTH.
68. 'unepOosmueckuii mapaboIonI.
69. IIpsimonuHeitHbIe 00pa3yonue MOBEPXHOCTEH BTOPOTO MOPSIIKA.
70. O6mee npeodpazoBanue ahHUHHON CHCTEMBI KOOpAUHAT B ahPUHHYIO HA TUIOCKOCTH.
71. IIpeoOpa3oBaHue NPAMOYTOJIbHON JEKAPTOBOI CUCTEMBI KOOPJIMHAT B PSMOYIOJIbHYIO
JIEKapTOBYIO Ha IJIOCKOCTH.
72. IlpuBenenue ob1Iero ypaBHEHUs: KPUBOM BTOPOT'O MOPSAJKA K BUY, HE COZlEpIKaIeMy
IIPOU3BE/ICHUS] HEU3BECTHBIX.
73. XapakTepuCTUYECKOE ypaBHEHHE KPUBOW BTOPOIrO MOPSIIKA.
74. IlpuBeneHHoe ypaBHeHuUE 1 TUIIAa KPUBBIX BTOPOIO NMOPSAJKA U €r0 UCCIIEI0BAaHUE.
75. IlpuBeneHHOE ypaBHEHHE 2 TUIIA KPUBBIX BTOPOT'O MOPSAIKA.
76. IIpuBenenHoe ypaBHeHHE 3 TUIIA KPUBBIX BTOPOTO MOPSIKA.
77. Ilpumenenne npeoOpa3oBaHus MapajuIeIbHOIO MepeHoca K 00LIeMy ypaBHEHHIO KPUBOii
BTOPOTO MOPSAKA.
78. LleHTp KpUBOI BTOPOTO MOPSIIKA.
79. Ilepecedenue npsiMoii ¢ KPUBOI BTOPOTO TOPSIIKA.
80. AcuMnTOTHYECKHE HAIIPABJIEHUS OTHOCUTENILHO KPUBOW BTOPOTO MOPSIIKA.
81. lmameTphl KPUBOIA BTOPOTO MOPSIIKA.
82. KacaTenbHast K KpUBOM BTOPOro MopsijiKa.
7.3. MeToauueckne MaTepuasbl, onpeesiomue NpoueIypy OUeHUBAHUs 3HAHMM, YMEHMId,
HABBIKOB M (WJIH) ONbITA [AeSITeIbHOCTH, XAPaKTepPU3YWIIMX 3Tanbl (OPMHPOBAHMA
KOMIIETEeHIH.
OO0uwmii pe3yabTaT BEIBOAUTCS KaK HHTETpajIbHAsl OLIEHKA, CKJIAJIbIBAIOIIAS U3 TEKYLEr0 KOHTPOJIS -
30% u mpomexxyTogHOTro KOHTpOJs - 70%.
Texymuii KOHTPOJIb 10 TUCHMITIIMHE BKIHOYALT:
- TIocelleHue 3auaTui - 30 6asos,
- yyacTHe Ha MPaKTUYECKUX 3aHATHX - 40 Oaos,
- BBITIOJTHEHUE JOMAITHUX paboT—30 O6aos.
ITpoMexXyTOUHBII KOHTPOJIb MO AUCLMIIIINHE BKIKOYAET:
- YCTHBIH orpoc - 40 6aios,
- MUCbMEHHAas KOHTpOJIbHAs paboTa - 30 6amios.
8. IlepeyeHb OCHOBHOI M [IONOJHUTEJbHOH Y4eOHOH JMTepaTypbl, Heo0XOAUMOH ajs
OCBOCHMSA IMCIUILIHHBI.
a) OCHOBHASA Tumepamypa:
1. Uabun, Bragumup AnekcaHapoBuy.

Jluneiinas anredpa : [yue0. ans ¢us3. cnenuanbHOCcTe! U cnenuanbHocTy "llpukiagHas
maremaTuka'] / Unbun, Bnagumup Anexcannposud ; O.I.ITo3nsk. - 6-e uzn., crep. - M. :
®uzmatiurt, 2005. - 278 c. ; 22 cm. - (Kypc Beicieit MaTeMaTuK1 U MaTeMaTHYeCKOi
¢uzuku/ nox pen. A.H.Tuxonona u ap. Boin. 4) (Cepus "Knaccudyeckuii yHUBEpCUTETCKHIMA
yueOnuk"). - [Ipenm. ykas.: c. 274-278. - PekomernnoBano MO PO®. - ISBN 5-9221-0481-0 :
149-93.

2. WnbuH, Bragumup AnekcanapoBudy.

AHanuTtudeckas reoMetpus : yueO. Uit yH-ToB 110 criell. "IIpuki. matemaruka u "®usuka'
/ Unbun, Bnagumup Anexcannposud, [lo3usk, Oayapn 'enpuxoBuy. - 4-e uzn., nom. - M. :
Hayka, 1988, 1981, 1971, 1968. - 223 c. : un. ; 22 cm. - (Kypc BbICII. MAaTeMaTUKH U MaT.
¢uzuku. Beim. 5). - ISBN 5-02-013762-6 : 0-0.
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4. Ananus J1.A. CO60pHUK 3a0a4 NO aHaNUTUYECKON reoMeTpumn 1 NMHeliHon anrebpe
[OnekTpoHHbIn pecypc] / J1.A. Ananusa, C.M. lN'ycenn-3age, N.A. [ bIHHUKOB. — 3MNEKTPOH.
TekcToBble AaHHble. — M. : Jloroc, 2005. — 376 ¢. — 5-94010-375-8. — Pexum goctyna:
http://www.iprbookshop.ru/9121 .html

9. Ilepedyenb pecypcoB HH(POPMAIUMOHHO-TEJIEKOMMYHHMKANUOHHON cetn «HWHTepHeTY,
He00XO0AUMBIX JIJIsl OCBOEHHUA TUCHHUILIAHDI.

www.alleng.ru/d/math-stud/math-st879.htm

www.rfbr.ru/rffi/ru/books/o 17811

www.bookvoed.ru/book?id=413420

www.mat.net.ua/mat/Kalinkin-chislennie-metodi.htm
www.chemmsu.ru/download/1kurs/matan/demidovich_for_highschool.pdf
www.alleng.ru/d/math/math97.htm

10. MeToanueckue ykazaHusi AJ1si 00y4ar0MXCs 0 OCBOCHUIO M CUMILIHHBI.

Jliia camocTosiTenbHOM padoThl 1Mo Kypcy B 6ubnuoreke /II'Y U B 2J€KTpOHHBIX pecypcax
HNHTepHeTa MMeeTcss AOCTaTOYHO JMUTEPATYpPhl, KaK KIACCUYECKOHM, TaK M COBPEMEHHOM, B TOM
YuCJ€ TIepEU3/IaHusl MHOTHX KAaueCTBEHHBIX YYEOHMKOB M 3aJauHUKOB. B 3Toil cBs3u
nH(pOpMallMOHHOE OOecreueHne Kypca JOCTaTOYHOE. Pexomennyercst marepuan Kaxaou
BBICITYIIIAHHOM JIEKITMU MpopabaThiBaTh B JIeHb €€ mpoBeneHus. [Ipu oOHapyKeHWH HEMOHSTHBIX
BONPOCOB TpedyeTcss oOpamiatbes K JIEKTOPY BO BpeMsl KOHCYIbTAIIMOHHOTO JHS WIW Ha
MPaKTUYECKOM 3aHATHH. HeoCBOCHHBIN MaTepHrasl OyJeT TOPMO3UTh JadbHEHIIIEe BOCIIPUSATHE TEM,
KOTOpBIE OCHOBBIBAIOTCS HA MEPBOHAUYANBHBIX JEKIHIX. Kypc cHaOxeH OONbIINM KOJUYECTBOM
TEPMHUHOB U CHMBOJIOB, KOTOPbIE€ HEOOXOIUMO 3ay4YWBaTh W IOBTOPSATH, YTOOBI BIIOCIICICTBUH
CBOOOJHO BNa/J€Th WUMHU TPH BBIMOJHEHUU MPAKTUYECKHUX 3aJaHUil. B KOHIE Kypca MpOBOIUTCS
TECTUPOBAHUE, KOTOPOE MO3BOJIUT BBISIBUTH MOATOTOBJICHHOCTh CTYJACHTOB W OOpAaTUTh BHUMAHHE
Ha orpexu B yueHuH. [IpakTuueckue 3aaHusi MO3BOJSAT CTYACHTAM 3aKPENHUTh HABBIKA U 3HAHUA,
MOJTYYECHHBIE BO BPEMS JIEKIIMOHHOTO M MPAKTHYECKOTO KypCOB MO MaTEMATHKE.

11. TIlepeyeHb HHPOPMALUMOHHBIX TEXHOJOTHH, WCHOJb3YyeMbIX TMPH OCYLIECTBJIEHUM
o0pa30oBaTeJbHOI0 IMpolecca MO0 AUCHMIUIMHE, BKJOYasi MNepeYeHb MPOrpaMMHOIO
o0ecrneyeHus1 1 THPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

IIpu ocymecTBieHnn 00pa30BaTENBLHOTO MpoIecca IO JUCHUIIINHE «AHATUTHYECKas
TEOMETPHs» PEKOMEHIYETCS HCIONIb30BaTh CleAylomure HWHGOPMAIMOHHBIE TEXHOJIOruu. Bo-
MEPBbIX, JOJDKHBI MPOBOAUTHCS 3aHITHS C KOMIBIOTEPHBIM TECTUPOBAHHEM, YTO MPUYUYUT
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CTYJICHTOB XOPOIII0O OPUEHTUPOBATHCS ¢ pabOTON Ha KOMITBIOTEPE JJIS BBIMOJHEHUS 3aJaHuil. Bo-
BTOPBIX, JEMOHCTPAIIMOHHBIA MaTepuan Takke OyAeT IMOKa3aH C IMOMOIIBI0 MYJIbTUMEIUIHHBIX
YCTPOMCTB U HHTEPAKTUBHOMW JTOCKH.

12. Onucanume MaTepUAJbLHO-TEXHHMYECKOH 0a3bl, HeOOXOAUMON ISl OCYHIeCTBJICHHUS
00pa3oBaTeJILHOIO MPoIecca MO JUCHHILIHHE.

3aauHuKH IS IPAKTHYECKUX PadoT.

JugakTrueckre KapTOYKy € 3a/IaHUSIMU Ha KaX10€ 3aHsTHE.

Jocka knaccudeckasi.

Jlocka miacTUKOBasi ¢ Pa3HOIBETHBIMU MapKepaMHu.

MyJIBTHMﬁI[HﬁHEUI YCTaHOBKa i1 JACMOHCTpALlMKU  3JICKTPOHHBIX O6p3,30BaTCJIBHbIX

pecypcoB
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