MHWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3SOBAHMSI
POCCUMCKOU OEJIEPALINN
denepanbHOE rOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTENBHOE YUPEKICHUE

_ BBICIEro 00pa3oBaHus _
«JATECTAHCKHNU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
(Paxynomem mamemamuKky U KOMNbIOMEPHBIX HAYK)

PABOYASA ITPOT'PAMMA JIUCIUAITIIMHBI
AHAJIMTUYECKAS TEOMETPUS U TUHEUHAS AJITEBPA

Kadenpa nuddepenimanpHbix ypaBHEHUN U (QYHKIIMOHATBLHOTO aHAIN3a

Oobpa3oBaresibHasi nporpaMma 0akajgaBpuara
03.03.02- ®u3uka

HamnpaBneHHOCTh pOodUiTh/ TPOrpaMMbI:
Meanuunckas ¢puzuka, DyHaaMeHTaabHas (PU3MKa

dopma oOydeHUS: OuHAs

CTaTyC JOUCHMIIINHEL. exooum 6 obszamenvuyio yacms OO

Maxauxkana, 2022 ron



Pabouas nporpamma IUCHUIUIMHBI AHAJTUTHYECKAS] TeOMeTPHUs U JTHHeHHast
aiare0dpa cocrasiena B 2022 roay B cootBercTBuu ¢ TpedoBanusamu GI'OC BO -

baxanaspuam no HanpasiaeHuto noarotTorku 03.03.02 — dusuka,

oT «07» 08 2020 r. Ne&91.

Pabouas mporpamMma quciuIIMHBL 0g00peHa: Ha 3aceqanuu kadenper 1Y u DA
or 15.03.2022 r., mpoTtokos Ne 8

3aB. kadenpoit @ s Cupaxyaunos M.M.

Ha 3aceanuu MeToauueckoi KOMUCCUH (PU3NYEeCcKoro (paKkyabTeTa
oT «23» mapta 2022 r., npotokon Ne7.

N
’

/
[Mpencenatens ﬂ«‘f//lu_ai/ Mypnuesa XK.X.

gj

Pabouas mporpamMMa TUCITUTIIIMHBI COTJIACOBAHA C yUeOHO-METOIUIECKUM
ynpasienrem «31» mapta 2022 1.

Hauanpbanux YMY (%/&/ I'acanramxuena A.l.



AHHOTanus padoyeil NPOrpaMMsbl AU CHHUILIMHBI.
JucnurninuHa «AHAJMTHYECKAS] TeoMeTpHsi M _JIMHelHasi ajredpa» BXOIUT B 00sS3aTEIbHYIO
YyacTh 00pa3oBaTeNIbHON MporpaMMel fakanaBpuata o HanpasieHuto  03.03.02 — dusuka.
Jucnunnuna peanusyercs Ha GusznueckoM dakynprere kKadeapoi auddepeHnnantbHbIX
ypaBHEHU U (YHKIIMOHATHHOTO aHATH3A.

[Mporecc n3yueHus TUCIUTUTMHBI HANIPaBJIeH Ha (OPMUPOBAHUE CIIECTYIONMIEH KOMITETCHIINY:
— Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAU3 U CUHME3 UHGOPMAYUU, NPUMEHAMb
cucmemHmblil N00X00 015 peuteHus nocmasienuvix 3aoay (YK-1);
— Cnocoben npumeHnsams 6a308vle 3HAHUS 8 00IACU PUFUKO-MAMEMAMUYECKUX U (UTU)
ecmecmeeHHbIX HaYK 6 chepe ceoell npogheccuonanvhot desmenvhocmu (OI1K-1);
— Cnocoben oceausamsv u UCNOIb3068amMb OA306ble HAYYHO-MeOPeMUecKue 3HAHUsL U
npakmuiecKkue yMeHus no npeomemy 6 npogeccuonanvhou oesmenviocmu (I1K-3).

OO0BeM IUCIUILUIMHEI 2 3a4E€THBIX €IMHUII, B TOM YHCIIE B 72 aKaJeMUYEeCKHX Jacax I10 BUIAM
y4eOHBIX 3aHATHH

VYueOHble 3aHATUS ®opma
B TOM YHCIIE! POMEXYTOYHO
% KonTakTHas pabora obyyaronmuxcs ¢ npenoaasatenem | CPC, B i aTTecTanun
g o M3 HUX TOM (3auer,
S 3 = Jlexn | JlaGopar | Ilpaktuu | KCP | xoncyns | uncne | auddepenunpo
a 2 1571 OpHBIE eCKHe Taluu JK3aMEH | BAHHBIN 3a4eT,
3aHSATHS | 3aHATHA 9K3aMCH
2 72 50 18 - 32 - - 22 3a4er

1. Ilesin ocBOCHUsI AUCHHUILINHBI.

HeasiMu 0CBOCHUS TUCIMIUIMHBI aHATUTHICCKON T€OMETPUHN U JIMHEHHOMN anreOpsl SBIISICTCS
U3y4eHHE CTYJICHTaMHU MPOCTPAHCTBEHHBIX OOBEKTOB (TOUKH, MPSIMBIE, MJIOCKOCTH, (PUTYPHI, TENa U
T.J1.) C IOMOULIbIO METOJIa KOOPAMHAT, UCHOJb3Ys almnapar aireOpsl, a TaKKe U3y4eHHUE JIMHEHHbBIX
IPOCTPAHCTB, JIMHEHHBIX OTOOPAXEHUN, TMHEHHBIX, OMIIMHEHHBIX ¥ KBaJPAaTUYHBIX (OPM, TEOPHU
MaTpHUILl, CUCTEM JIMHEWHBIX YPAaBHCHUMH, BBIYHUCICHHUE OIPEACIUTENIECH, TECOPUHM MHOTOUYJICHOB,
HaXOXXJICHHE COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHHH, KAHOHWYECKHH BHJl MaTpHIl, U
€Ille CTYIEHTHI JOJLKHBI YCBOUTD IOHATHSA, OTHOCSIIUECS K KPUBBIM U IIOBEPXHOCTAM 2-TO MOPsIIKA.

2.Mecto qucuuniuHbl B cTpykrype OIIOII 6akanaBpuara.

JucuumumHa «AHaTUTHYECKasi TEOMETpUs M IMHEeHHas anredpa» BXOIUT B 0053aTEIbHYIO YacThb
o0OpasoBarenbHON ITporpamMmbl OakaiaBpuara, mo Hanpasieauo 03.03.02 — @dusuka.
Anamutnueckas TeoOMCTpUAa 1 JIMHEeNHAas anrera ABJISICTCA OAJHUM M3 HAYaJIbHBIX Pa3aciioB
COBPEMEHHOM MaTeMaTUKU U UTPAET BaKHYIO POJIb B OCO3HAHHOM OCBOEHUU APYTUX
MAaTCMAaTUYCCKUX U MPUKITAAHBIX AUCHUIIINH, T.K. MCTOAbI aHAJIUTHYECKOHU reoMeTpruu 1 JIMHEHHOU
anredpbl HAXOIAT caMOe HIMPOKOE MPUMEHEHHE BO MHOTUX HayKaX, Ha TIEpBbII B3IJIsI, BEChbMa
OTOAJICHHBIX OT MaTEMAaTHUKU. Ota JUCHUIIIIMHA BMECTC C MAaTECMAaTHUYCCKHUM aHAJIU30M, TeOpHeﬁ
(GYHKIIMN KOMIUIEKCHOTO U JIEHCTBUTEIBHOTO TIEPEMEHHOT0 ABIAeTcs (yHIaMEHTOM, Ha KOTOPOM
CTPOUTCS BCS MaTeMaTH4ecKasi HayKa.

3. KomneTreHIuM BHINYCKHUKOB, WHAUKATOPHI UX JOCTHKEHUS U IUIAHUPYeMble
pe3yabTaThbl 00y4eHu st

Koa n Konx u HanMeHOBaHMe Iliranupyembie pe3yibTaThl Ipouenypa ycBoenus
HAaMMEHOBAaHHMe | MHAMKATOPA J0CTHKCHHS o0y4yeHuUst
KOMIICTeHIIUH KOMIICTEHIIUH




u3 OIIOII

YK-1.Cnocoben
OCYIIECTBIISATh
MOUCK,
KPUTUYECKUI
aHaJIu3 u
CUHTE3
uHpopManuy,
MPUMEHSITh
CHUCTEMHBII
MOJXOJ AJIs
peuieHus
MOCTaBJIEHHBIX
3a/1a4

b-YK-1.1. Ananuzupyer
3aJ1avy, BBIJCIISS €€
0a30BBIE COCTABIIAIOIINE;

3HaeT: OCHOBHbBIE METO I
KPUTHYECKOTO aHAJIN3a;
METOHOJIOTHIO CHCTEMHOI'O
MOAX0/a, MPUHIIUIIBI HAYYHOTO
MTO3HAHUS.

YMeeT: mpou3BOAUTH aHAIN3
SBJICHUI 1 00pabaThIBaTh
MOJTYYCHHBIC PE3YIIbTaTHI,
BBISBIISITH MPOOTIEMHBIC
CUTYAIINH, UCTIOJIB3YsI METOIbI
aHalli3a, CUHTE3a U
a0CTPaKTHOTO MBIIIJICHUS;
UCIIOJIb30BaTh COBPEMEHHBIC
TEOPETHUECKUE KOHIIEIIIINU 1
O00BSICHUTEIBHBIE MOJEITH TIPH
aHaju3e nHpopMauu
Bnaneer: HaBBIKaMu
KPUTHYECKOTO aHaJIN3a.

YcTHBIM onpoc.
KomnokBuym.

Bb-YK-1.2. Onpenenser,
UHTEPIPETUPYET U
pamxupyeT nHpOpMaIIHIO,
TpeOyeMyto JIJIsl PEeIICHHS
MMOCTaBJICHHON 3a1a4H;

3HAEeT: CUCTEMY
nH(pOpPMAITMOHHOTO
o0ecrieyeHHs HayKH U
oOpa3zoBaHus;

YMeeT: 0CyIIeCTBIATh TOUCK
peteHuit mpoOIEMHBIX
CUTyalHil HA OCHOBE JEHUCTBUH,
9KCIIEPUMEHTA U OTIbITA;
BBIJICTISITH KCIIEPUMEHTAIBHBIE
JaHHbIE, TOMOJHSIOLIUE TEOPUIO
(MPUHIUI TOTIOTHUTEIHFHOCTH).
Bnaneer: ocCHOBHBIMU
METOHaMH, CII0CO0aMH U
CpeICTBAaMU MOJIYUYECHHUS,
XpaHeHHs, IepepadoTKU
uH(pOpMalii, HaBbIKAMU
paboThI ¢ KOMIIBIOTEPOM KaK
CPEICTBOM YIpPaBIIECHUS
uHpopManue.

b-YK-1.3. OcymectBusier
MOWCK MHPOPMAITUH JIJIS
pELIeHHS TOCTABICHHOMN
3a/1a4u MO Pa3IUYHBIM
THUIIaM 3aIlPOCOB;

3HaeT: METOIEI IOUCKA
uHpopmanuu B cetu IHTEpHET;
npaBuia oubauorpadupoBaHus
UH(POPMALIMOHHBIX HICTOUHUKOB,;
OMOIMOMETPUIECKHE U
HayKOMETPUUECKHE METO/IbI
aHajan3a HH(POPMAITMOHHBIX
IIOTOKOB Y MEET: KpUTUYECKU
aHAIU3UPOBATH
UH(POPMALIMOHHbIE HCTOYHUKH,
Hay4YHbIE TEKCTHI; MOTY4aTh
TpeOyeMyto HH(POPMAIIHIO U3
Pa3IUYHBIX TUIIOB HCTOYHUKOB,
BKIto4as MlarepHer u

3apyOeKHYIO TUTEpaTypy.
Bnaneer: meTtomamu




KJIacCHU(PHUKALNK U OIICHKN
UH(OPMALIMOHHBIX PECYpPCOB

b-YK-1.4. TIpu o6paboTke
UH(pOpPMALIUU OTIINYAET
(bakThl OT MHEHUH,
UHTEPIPETALNI, OLIEHOK,
dbopMHpyeT COOCTBEHHBIC
MHEHHUS U CYKICHHUS,
apryMEeHTHUPYET CBOU
BBIBOJIBI M TOUKY 3pEHHUSI, B
TOM YHUCJIE C IPUMEHEHUEM
¢dmnocodpckoro
MOHATUIHOTO anmnapara.

3HaeT: 0a30BbIE U
npodeccruoHaIbHO-
IpOoQHINPOBAHHBIE OCHOBBI
¢dmocodpun, T0ruKky, Npasa,
9KOHOMMKH U HCTOPUU;
CYILIIHOCTb TEOPETUUECKON U
AKCIEPUMEHTAITBLHON
MHTEPIIPETALIUN TOHITHH;
CYIIHOCTb ONEpalMOHAIN3ALNN
MIOHSATUM U €€ OCHOBHBIX
COCTaBIISIOIIUX.

VYmeer: popmMyarpoBaTh
UCCIIEI0BATEIbCKUE TPOOIIEMBI;
JIOTUYECKH BBICTPAUBATh
IIOCJIE0BATEIBHYIO
COJIEPKATENBHYIO
apryMeHTalHIO; BBIBIATh
JIOTUYECKYIO CTPYKTYPY
MOHATHH, CY’KIICHUHN U
YMO3aKJIIOUECHUM, ONIPEACIIATh
UX BHUJ U JIOTHYECKYIO
KOPPEKTHOCTL. Brazaeer:
METOJaMH JIOTHYECKOT0 aHATIN3a
Pa3JIMYHOTO POJIA PACCYKIACHUN,
HaBBIKAMU JTUCKYCCUU U
HOJIEMUKH.

b-YK-1.5. PaccmarpuBaer u
MpeasiaracT BO3MOXKHBIE
BapHaHTHI PEIICHUS
IIOCTAaBJICHHBIX 3aJa4

3HaeT: TpeOoBaHuUs,
peIbsBIsEMbIC K THIIOTE3aM
HAyYHOTO HUCCJIEeI0OBAaHUS; BUIBI
runore3 (1o coAep KaHuIo, 1Mo
3aJa4yam, 10 CTEIEeHU
pa3zpaboTaHHOCTH U
000CHOBaHHOCTH).

YMeer: onpenenars B paMKax
BBIOPAHHOTO aJITOPUTMA
BOIPOCHI (337241 ), TOJICHKAIINE
JanpHEenIel pa3paboTke u
npeiaraTh CriocoObl UX
peuenus. Brnaneer:
TEXHOJIOTUSIMU BBIX0J1a U3
MpoOJEMHBIX CUTYaIUH,
HaBBIKAMU BBIPAOOTKH
CTpaTEruu JCUCTBUI; HAaBBIKAMU
CTAaTHCTUYECKOTO aHaTn3a
JTAHHBIX.

OIIK-1.
Criocoben
MPUMCHSITh
0a30BbIC 3HAHUS
B 00J1acTH
busuKo-
MaTEMAaTHYECKU

OIIK-1.1. BeisBnser u
aHAJM3UPYET MPOOJICMBI,
BO3HUKAOIIHNE B XO/IE
npodeCCHOHATbHON

e TEIbHOCTH,
OCHOBBIBAsSICh Ha
COBPEMEHHON HAy4YHOUI

3HaeT: - pu3uKo-
MaTeMaTU4YeCKUi anmnapar,
HEOOXOIUMBIN IS peIIeHus
3aa4 npodeccuoHaIbHOM
NeSITebHOCTH - TEHACHIIUH U
MEPCIIEKTUBBI PA3BUTHS
COBPEMEHHOM (DU3MKH, a TAaKKe

YcTHbIi onpoc.
KomnokBuym.




X ¥ (1)
€CTECTBEHHBIX
HayK B chepe
CBOEH
npodeccruoHnalb
HOU
NEeSITEIIbBHOCTH

KapTHUHE MHUpa

CMEXHBIX 00JIacTel HAYKH U
TEeXHHKH.

YMeer: - BBISBISITh
€CTECTBEHHOHAYUYHYIO CYITHOCTh
npo0JIeM, BO3HUKAIOIINX B XOJIC
npohecCuOHATBLHOM
NeSITeIbHOCTH, aHAITU3UPOBATh U
0o0pabaTsiBaTh
COOTBETCTBYIOIIYIO
HAYYHOTEXHUYECKYIO
JUTEPATypy C y4ETOM
3apy0eKHOTO OTIBITA.

Braneer: - HaBpIKaMU HaXOJUTh
U KPUTHYECKU aHATM3UPOBATH
WH(POPMAIINIO, BBISBISATH
€CTECTBEHHOHAYUYHYIO CYITHOCTh
po0Jem.

OIIK-1.2. Peanuzyet u
COBEpIIIEHCTBYET HOBbIE
METO/IbI, UACH, TTOJXOBI U
AITOPUTMBI PEIICHUs
TEOPETUIECKHUX U
MPUKIIAIHBIX 3a7a4 B
obnactu
npodecCHOHATbHON
JESTEIILHOCTH.

3HAET: - OCHOBHEIC ITOHATHS,
UJCH, METO/IbI, IIOX0IbI 1
QITOPUTMBI PEIICHUS
TEOPETUYCCKHUX U TPUKIIATHBIX
3a1a4 PU3UKH; - HOBBIE
METOI0JOTHYECKHE IMOIXO0IbI K
PELICHHUIO 3a/1a4 B 00J1acTH
npodeCcCHOHATbHON
JIEATCILHOCTH.

YwMeer: - peasini30BaTh U
COBEpIIICHCTBOBATh HOBBIC
METO/IBI, UACH, IIOIX0IbI 1
QITOPUTMBI PEIICHUS
TEOPETUYCCKHUX U TPUKIIATHBIX
3a7a4 B 00J1acTH
npodecCuOHATbHON
JIEATCILHOCTH.

Bnaneer: - HaBBIKaMU
peanu3oBath U
COBEPIIICHCTBOBATH HOBBIC
METO/IbI, UACH, IIOXOJIbI U
QITOPUTMBI PEIICHUS
TEOPETUYECKHUX U MPUKIIATHBIX
3amay B o0JlacTu
npohecCHOHATBLHOM
JEATEILHOCTH

OIIK-1.3. IIpoBoaut
KauyeCTBECHHBIN B
KOJIMYECTBECHHBLIN aHaIN3
BBIOPAaHHOT'O METOJIOB
pELLIECHHS BBISBICHHON
poOJIEMBI, IPU
HEOOXOIMMOCTHA BHOCHUT

HE0OXOIUMBbIE KOPPEKTUBBI.

3HaeT: - OCHOBHI KAU€CTBEHHOT'O
1 KOJUYECTBEHHOI0 aHAJIN3a
METOJIOB PEIICHHUSI BBISBIICHHOM
pOOJIEMBI.

YMeerT: - BEIOHpaTh METOJ
pEllIeHUS BBISBICHHON
po0JIeMbl, TPOBOIUTH €TO
KauyeCTBECHHBIN B
KOJIMYECTBEHHBIN aHAIH3, IPU
HE0OXOINMOCTHA BHOCHUTH
HEO0OXOUMBbIC KOPPEKTUBHI JIJIS




JOCTHIKEHHS ONITUMAJIbHOIO
pe3yibTaTa.

Bnaneer: - HaBBIKaMU
MPOBOANTH KAUeCTBEHHBIN U
KOJWYECTBCHHBIN aHAIN3
METOJIOB PEIICHHUSI BBISIBIICHHOM
poOJIeMBbI, OIIEHUBATH

3¢ (HEeKTUBHOCTH BEIOPAHHOTO
MeToza.

I1K-3.
Criocoben
OCBaMBaTh U
HCIOJIL30BATh
0a30BEIE
Hay4HO-
TEOPETUICCKHE
3HAHUA U
MPAKTUIECKHE
YMEHHUS 10
npeaIMeTy B
npodeccruoHnab
HOH
eITEIIbHOCTH

[TK-3.1. Ucnonw3yet
TEOPETUYCCKHE U
NPaKTUYCCKUE 3HAHUS IS
MOCTAHOBKH U PEIICHUS
MeJarorM4YeCcKuX 3a7a4 B
MPEAMETHOM 00JIaCTH U B
o0acti 0Opa3oBaHus
I1K-3.2. Cnocoben
COOTHOCHUTH OCHOBHBIC
JTanbl Pa3BUTHUS
npeaMeTHOM 00acTu ¢ ee
aKTyaJIbHBIMH 3a/1a4aMH,
METOJIaMH U
KOHIENTYaTbHBIMU
MTOX0JaMH, TCHICHIIMSIMU
U TICPCIICKTHBAMH €€
COBPEMEHHOTO Pa3BUTHS
I1K-3.3. Cnocoben
BBIJICJIATh CTPYKTYPHBIC
9JIEMEHTBI, BXO/IAIINE B
CUCTEMY TTO3HAHUS
MpeAMETHOM 00J1acTH,
aHAJTU3UPOBATh UX B
€JMHCTBE COJICPIKAHUS,
(OpPMBI ¥ BBITIOTHIEMBIX

byHKIMHA

3HaeT: cojiepKaHue, CyIIHOCTb,
3aKOHOMEPHOCTH, TPUHIIUITHI 1
0COOEHHOCTH M3y4aeMbIX
SIBJICHHH | TPOIIECCOB, 0a30BBIC
TEOpUU B IPEIMETHOM 00TIacTH;
3aKOHOMEPHOCTH,
OTIPECIISIONINE MECTO
npeaMeTa B 00IIei KapTuHe
MUPa; IPOTPAMMBI i YI€OHUKH
0 MPETOIaBAEMOMY TIPEIMETY;
OCHOBBI O0IIIETEOPETHICCKHIX
IHCIHIUIMH B 00BEME,
HEOOXOIMMOM JIJISl peIICHUS
[1€IarOrMYECKHX,
HAYYHOMETOJIUYECKUX H
OpTraHU3aIMOHHO-
yIPaBICHYECKHUX 3329
(memaroruka, METOIMKA
IpenoaaBaHus IPEAMETA.)
YMeeT: aHaTU3UPOBaTh 0A30BbIC
peIMEeTHBIC
HAyYHOTEOPETHICCKUE
MPEJICTABICHUS O CYIIIHOCTH,
3aKOHOMEPHOCTSIX, IPUHITUTIAX U
0COOEHHOCTSIX U3y4aeMbIX
SIBJIEHUW U MPOLIECCOB.
Bnaneer: HaBbIKAMY TOHUMAHUS
M CUCTEMHOI'0 aHaJIn3a 0a30BBIX
HAyYHO-TEOPETUIECKUX
MIPEJICTABICHUN JUTS PEIICHUS
po(heCcCHOHANBLHBIX 3a]1ad.

4. O0beM, CTPYKTYPA U COAepKaHNe TUCHUIINHBI.
4.1. O0beM AUCLHILIMHBI COCTABISACT 4 3aUeTHBIX €AUHMII, 144 akaTeMUUYSCKUX YacOB.
4.2. CTpyKTypa AUCUUTUIUHBI.

Ne Pa3znen nucuunMHbI Cem | Bcero Buasbl yuedHoit = DopMbI
padoThl, BKJIKOYAS g TeKYLIL.KOHTP.
cam.pa0. cTya-B B s ycIeB-TH.
Tpynoemk. (B yac.) | & dopma

MPOMEIKYT.




JICK.

np.
3aH.

cam.
pao.

arrecranum

Monyas |. [Ipocreiimue 3anaun
AQHAIUTUY. TeOMeTpHUH. BekTopHI.
Martputibl 1 onpeaeauTeNu.

CucreMa JIMHEHHBIX YPAaBHEHUN.

Pazpnen 1. Ilpocreiimue 3anaun
AHAIUTUYECKOW T€OMETPHUH.
Bexkropsl. MaTtpuus! u
onpeaenutenu. Cucrema
JIMHEUHBIX YPABHEHUM.

36

12

16

Bexkropsl. CkansipHoe, BEKTOPHOE
1 CMCIIAHHOC NPOU3BCACHU
BEKTOPOB U UX MPHUIIOKEHUS.

KOHTP.D.

Martpuliibl ¥ OnpeaeIuTeNnu.
JleWicTBus HaJ HUMH, CBOHCTBA.

Cucrema JIMHENHBIX ypaBHEHUM.
Meron "aycca. [TpaBuiio
Kpawmepa.

KOHTP.D.

Panr matpuuel. Teopema
Kponekepa- Kanemnn.

Mopnyas |l. IIpsimas 1 mII0CKOCT.
KpuBbie BTOoporo nopsijaka.

Paznen 2. IIpsimasi U IIOCKOCTb.
KpuBeie BToporo nopsijaka.

36

10

18

KOHTP.D.

YpasHeHue npssmou. Paccrosinue
OT TOYKH JIO MPSIMOM.

YpaBHEHHE ILUIOCKOCTU. YTOI
MEXy IPAMOM U INIOCKOCTBIO.
PaccTosiHME OT TOYKH 10 IIPSIMOM.

KOHTP.D.

Dnuic, ranepoodia, mapadona u
UX CBOMCTBA.

Anroput™m EBknuaa. Cxema
I'opuepa. Teopema be3y.

KOHTP.D.

KoMmnekcHple 4nciia U AEeUCTBUA
Haj HuUMu. @opmyiia Myaspa.

10

KBanparuunsie opMBl.
Kanonnueckuit Bun. Meton
Jlarpanxa. Kputepuit
CunbBecTpa.

KOHTP.D.

IIpomexxyTouHas arrecranus

3auer

UTOoro

72

18

32

22

4.3. Conep:xaHue TMCUMILIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3aeiam).

4.3.1. Cooeporcanue 1eKYUOHHBIX 3AHAMUIL RO OUCUUNIUHE.

Monyas |. IIpocmeiniwue 3a0auu ananumuueckoit 2zeomempuu. Bekmopuol. Mampuuot u

onpedenumenu . Cucmemuol TUHENHBIX YPAGHEHUIL.




Tema 1. BBenenwe: mpeaMeT W 3alaydl aHATUTHYECKON Treomerpuu. AdduHHAS cucTemMa
koopauHat B E2 u E3. IlpssmoyroneHas nekapToBa cucTeMa KOOPAMHAT KaK YaCTHBIN ciaydaid oOmien
adhGuHHON cCHCTEeMBI KOOPIUHAT.

[Ipocreiimne 3amauv aHAIUTUYECKOM reoMeTpuu: 1) paccTosHME MEXAY TOYKaMu; 2) JEJCHHE
OTpEe3Ka B JAHHOM OTHOILEHUH; 3) TuIoIma s TPEYroibHUKA.

[lonsipHast cucTtemMa KOOpPAMHAT HA IUIOCKOCTH, NMJIMHIApUYECKas U cdepudeckas CHCTEMBI
KOOPIMHAT U CBS3b C JEKAPTOBOU MPSIMOYTOJIBHOM.

Tema 2. Bektopsl. CiiojkeHue BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yKciio. [lonsaTue nuHelHoi
3aBUCUMOCTH BEKTOpOB. basuc. Teopema 0 €IMHCTBEHHOCTH PA3JI0KEHUS BEKTOpa IO JTaHHOMY
6asucy. Koopaunater BekTopa. CKaysipHOE MPOU3BEICHHE BEKTOPOB M €r0 CBOWCTBA. BekTopHOE
IIPOU3BE/ICHNE BEKTOPOB M €ro cBoiicTBa. CMEIIaHHOE NMPOU3BEACHHE BEKTOPOB U €r0 CBOMCTBA.
JIBOIiHOE BEKTOPHOE MPOU3BEICHHE BEKTOPOB.

Tema 3. Matpuisl 1 AeMCTBUS Haa HUMH, CBoiicTBa. Ompenenutenu 2-ro v 3-ro, N-TO
nopsika. OnpenenuTens TPeyroabHON MaTpuIlbl U MaTpuIlsl Banaepmonaa. ObpaTHas MaTpuiia.

Tema 4. Cucremsl IMHENHBIX ypaBHeHUN. Meroa "aycca u npasuno Kpamepa. OnHopoaHsie
cuctemsl. Panr matpunbl. Teopema Kponekepa-Kanemnm.

Mopnyas |l. IIpamas u nnockocme. Kpuewvie 2-20 npaoka.

Tema 1. Ilpsmass nuHUA Ha 1WIocKocTH. KaHOHHMYECKOE€ W TapaMETpUUYECKUE YpaBHEHHS
IpsIMOM. YpaBHEHHUE MPSAMOM, IPOXONAILNECH 4Yepe3 JaHHYI0 TOYKY NEPHEHAUKYJISAPHO JaHHOMY
BekTopy. OOI11ee ypaBHEHHE TIPSMOM M €r0 UCCe0BaHNE. Y paBHEHUE TIPSIMOM, MPOXOIAIICH yepes
JIB€ JAHHBIC TOYKH. VYpaBHeHue mnpsMoid “B OTpe3kax’. YpaBHEHHME MpPSAMOM C YIJIOBBIM
kodpduimeHToM.  Yroan  MeXAy ~ ABYMs  HOPSAMBIMHA.  YCIOBUS — MApaICNIBHOCTH U
NEePIEHANKYIIPHOCTH JIBYX NpsMbIX. HopmanibHOE ypaBHEHHE IIOCKOCTH M MPUBEACHUE OOIIEro
YpaBHEHUs K HOPMaJbHOMY BHY. PaccTosiHME OT TOUKH 10 MPAMOM Ha MIIOCKOCTH. [IydoK nmpsmMbIX.

Tema 2. IlnockocTh. YpaBHEHHE IJIOCKOCTH MPOXOJAIICH uepe3 AaHHYK Touky. OOmiee
ypaBHeHHE IIockocTu. MccnmenoBanue ooOmiero ypaBHeHus 1iockoctu. [lapamerpuueckue
YpaBHEHUs IUIOCKOCTU. Y paBHEHME IJIOCKOCTH IIPOXOMSILEH Yepe3 TPU JAHHBIC TOYKU. Y paBHEHUE
IJIOCKOCTH “‘B OTpe3Kax’ . YCIOBHUS MapauieIbHOCTH, MEPIEHANKYISIPHOCTH U COBHAJEHUS ABYX
wiockocteil. HopmanbHOe ypaBHEHHE IIJIOCKOCTH W TpHBEIEHHE OOIero ypaBHEHHS K
HOpMaJbHOMY BHAY. PaccTosiHue OT TOUKH 10 MIIOCKOCTH. [Iydok minockocTel. CBA3Ka MIIOCKOCTEN.
Kanonunueckoe n nmapamerpudeckue ypaBHeHMs mpsiMoil B Es. Ilpsmas xak JuHUS nepecedyeHus
JIBYX IUIOCKOCTEH. Y CIOBUS NMapalIeIbHOCTH U MEPIEHIUKYISIPHOCTH IBYX NpsiMbIX B E3. [Ipsimas
u 1iockoctb B E3. Touka mnepecedeHHss NpsAMOM M IUIOCKOCTU. YCIIOBHs IapajlIEIbHOCTH,
NEPHEHAUKYJISIPHOCTA M NPUHAMIECKHOCTH MPSAMOM M IUIOCKOCTU. YTOJI MEXIy MpsSMOH H
IJIOCKOCTBIO. YTOJI MeXAY IUIOCKOCTAMU. PaccrosHue ot Touku 1o mpsmon B E3. PaccrosHue
MEXAy AByMs MpsMbIMU B E3.

Tema 3. OKpYXHOCTb. DJUIMIIC, BBIBOJ KAHOHMYECKOT'O YpPABHEHHSA. ODKCUEHTPUCHTET H
JTUPEKTPUCH dJutnnca. Beipaxkenue ¢GokanbHBIX paguycoB depe3 skcueHTpucuter. KacarenpHas k
amuncy. ONTHYecKoe CBOMCTBO AIIIMUIICA.

I'mnepOona. BwIBOJ KaHOHWYECKOTO ypaBHEHHS. ACHUMITOTHI THIEpOONbl. Bripaxenue
(oKambHBIX pafnycoOB rUIEPOOIIBI Yepe3 FIKCHEHTPUCUTET. ONTHUECKOE CBOMCTBO THUIEPOOIIBI.

[TapaGona. BeiBog kaHoHWYeckoro ypaBHeHHMs. KacarenpHas k mapaboisie. OnrTuueckoe
CBOWCTBO MapadoJIbl. Y paBHEHUS AUAMETPOB JUTUIICA, TUIIEPOOIIBI M TapadoJIbL.

[IpeoOpa3oBanue cuCTeMbl KOOpAMHAT Ha IUIOCKOCTH. [IpeoOpazoBaHue mnapamienbHOro
IepeHoca U OBOPOT CUCTEMBI BOKPYT Hauana KOOpIUHAT.

Moayas |11. MHOro4/ieHbI M KOMILIEKCHBbIE Yucaa. KBaapaTuunbie (opMbl.
IToBepxHoCTH 2-TO MOPSIAKA.

Tema [. Muorounensl W nelcTBust Haj HuMH. Jlemenwe ¢ octatkom. HO/JI, anroputm
EBxmuna. Teopema besy u cxema I'opaepa. ®opmynsl Buera, popmyna Jlarpanxa. Pa3noxxenue Ha
JUHEWHBIE MHOXKUTEIW TPABWIBHOW palMOHAIbHOW ApoOu. CHUMMETPHUYECKHE MHOTOWICHBI.
CreneHHble CyMMBI.

Tema 2. JluneiiHple mnpeoOpa3oBaHWs HEW3BECTHBIX. KBampatudyHas ¢opmMa M €€ paHr.
Kanonnueckuii 1 HOpmanbHbli Buj. Meton Jlarpanka mpuBeneHUss K KaHOHUYECKOMY BHIY.
3HaKoOMpeeIeHHOCTh KBaipaTuaHou popmbl. Kpurepuii CuibBecTpa.



Tema 3. KaHOHWYECKHE YpaBHEHHUS IIOBEPXHOCTEH BTOporo mopsaka. I[loBepxHoCTH
BpamieHus.  TpexocHeid  smmncous.  OMHOMONOCTHBIM — TUNEPOONOW,  JIBYXIIOJIOCTHBIN
runepooona. DMNTHYeCKui mapadonoua. ['mnepOonuueckuii napadomouna. L{umuuapudeckue
MOBEPXHOCTH. [IpsimonuHeitHbIe oOpa3yrotue OJIHOIIOJIOCTHOTO runepoorousa U
runepooInYeckoro napadoiaonsa.

4.3.2. Coodeporcanue npakmuueckux 3aHAMUN o OUCUUnIUHE.

3anstue 1. [IpsamoyronsHbie U adPUHHBIE KOOPAUHATHI TOYEK HA IUIOCKOCTH. PaccrosiHue Mexmy
JBYMsI TOUKaMU Ha IJIOCKOCTH. /[eneHune orpes3ka B JaHHOM OoTHouleHuH. [iomane TpeyronbHuka.
3anstue 2. [lonspHas, IUIMHIpUYECKas U cepudecKas CHCTEMbl KOOPAUHAT.

3ansarue 3. Bextopsl. [eiictBus Hag BekTopamu. CKaJsipHOE ITPOU3BENEHNE BEKTOPOB. BekTtopHoe
IIPOU3BEJIEHNE, CMENIAaHHOE MPOU3BEACHUE BEKTOPOB

3anstue 4. IlpsimMas nuHUA Ha TUIOCKOCTH. PaccTosHME OT TOYKM 1O MPSMOW. YTOI MEXIy
npsIMBIMU. PaccTosiHue MEXly IPSMBIMH.

3ansarue 5. [Inockocts. CocTaBieHne ypaBHEHUS IIOCKOCTH MO PAa3IMYHBIM

e€ 3aJaHusIM.

3aunsarue 6. YpaBHEHUE NMPAMON B TPOCTPAHCTBE.

3ansarue 7. KaHoHn4eckue ypaBHEHHs JUIUIICA.

3anstue 8. Kanonnueckue ypaBHeHHs THIIEPOOIIBI U TapalboJIbL.

3ansTtue 9. YpaBHEeHHE dJUIHAIICA, TUTIEPOOIIBI U TTapaboJIbl B MOISPHBIX KOOPIMHATAX.

3anstue 10. Kanonnveckne ypaBHEHHUs MOBEPXHOCTEH BTOpOro nopsiaka. [loBepxHOCTH BpalieHus.
Tpexocuslit ammuncona. OTHOMONIOCTHBIA TUIIEpOOIONT, TIBYIIOJIOCTHBINA THIIEpOOION.

3anstue 11. MaTpuiisl u 1elicTBUS HaJ HUMH, CBOMCTBA. Onpeaenurenu 2-ro u 3-ro, N-T0O MopsIKa.
Onpenenurens TPEyroJibHON MaTpuUIlsl U MaTpullbl Bannepmonga. OOpatHast MaTpHIia.
3anstue 12. Cucremsl TMHEWHBIX ypaBHeHUN. Metop 'aycca u npaBuno Kpamepa. OgHopoiHbie

cuctemsl. Panr matpunbl. Teopema Kponekepa-Kanemnm.

3ansarue 13. MHOrowIeHbI U IeHCTBUS HaJa HUMU. JIelneHne ¢ OCTaTKOM.

3anstue HOJ, anroputm EBknnna. Teopema be3y u cxema ['opuepa.

3anstue 14. ®opmynsl Buera, hopmyna Jlarpanxka. Paznoxxenne Ha TUHEHHbIE MHOXHUTEIH
MPaBUJILHOM pallMOHAIBHOM Apoou. CUMMETprUYecKrne MHOTOWICHBI. CTETICHHBIC CYMMBI.

3ansatue 15. JluneitHble mnpeoOpazoBaHMsl HeW3BeCTHBIX. KBanpartnunas ¢opma M ee paHr.
Kanonnueckuii 1 HOpMaJbHbBIA BUJL.

3anarue 16. Meron Jlarpanka mnpuBeeHHs K KaHOHHYECKOMY BHUIY. 3HAKOOIPEAEIEHHOCTb
kBaapatuuHoit hopmbl. Kputepuit CunbBectpa.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH.
B xoze 0cBOCHHS UCIUTUIMHBI TPEyCMaTPUBACTCS TPUMEHEHHE CICAYIONINX aKTHBHBIX
METO/I0B 00ydeHUs
1. BrInoJHEHUE MPAKTHYECKUX 3aJaHHU C 3JIEMEHTAMH HUCCIICOBAHMSL.
2. OtyeTHbIC 3aHATHUS 110 pa3JieyaM.
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3aﬂaHHﬁ C IIOMCKOM H BI:IGOpOM MCTOJa UX PCHICHUA.

Pa30op KOHKpETHBIX 3aaHUH.

4.
5. Kpyruaslie cTonsbl.

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOAITEILHOH Pa0doThI CTY/ICHTOB.
1. [TogroroBka K NpaKTUYECKUM 3aHATHUSM.

2. Pemienue 3amau.

3. IloaroToBka K KOJUJIOKBUYMY.

4. IlonrotoBKa K KOHTPOJILHOU padoTe.
5. IlogroroBka K 3K3aMeHy.

BrinonnHeHUE CTyIeHTaMU WHIMBUAYATBHOW MCCIIEIOBATEIBCKON pabOTHI 110 aHATHU3Y

Pa3gennl " TeMBbI
CaAaMOCTOSITEJIbHOTO U3Y4YeHM I

IS

Buasl u cogepxkanue caMoOCTOATEIbHOM
padoThI

Jluteparypa

Pazoen 1. Ilpocmeituwue 3a0auu
ananumuyeckou ceomempuu. Bekmoput
. Ilpaman u nnockocmeo.

Mampuuywvt u onpedenumenu. Cucmemaui
JIUHEUHBIX YPAGHEHUU.

Tema 1. 3amauyu aHaTUTUYECKON
TEOMETPHUH.

Jloxiianel Ha TeMy:
1. Knaccuueckue TeopemMbl IIIAHUMETPHH.
2.YT0JI,pacCTOSTHUE, TUIOIIA Tb.

[11. [7]

Tema 2. BeKTopbl 1 UX CBOMCTBA.

Jloxsianpl Ha TeMy:
1.00beMsbl TEII.

[3]. [6]

Tema 3. IIpsiMasi 1 TIOCKOCTb.

Jloxiiapl Ha TeMy:
1. Yron Mmexay npsiMOi M TNIOCKOCTBIO,
MEXIY NPSMBIMU, MEXIY IIIOCKOCTSIMHU.

[2], [4]

Temad4.Matpuilsl U ONPEICTUTEIIN.

Joxian Ha Temy:
1.MeTo/1bl BBIYMCIIEHUS ONIpEAETUTENEH
N-TO MOpsiAKa.

[4], [6]

Pazoen 2. Kpugvie emopozo
nopsaoka. Ilogepxnocmu 6mopo2o
nopaoka.

Tema 1. Kpussle BTOporo nopsaxa.

Jloxiianpl Ha TeMy:

1.ITpuBenenne KpUBBIX BTOPOTO MOPSIIKA
K KAHOHUYECKOMY BUJTY.

2. UccnenoBanue o01iero ypaBHeHUs
KPHUBBIX BTOPOTO MOPSIKA.

[2], [7]

Tema 2. [ToBepXHOCTH BTOPOTO MOPSIAKA.

Jloxsiaznpl Ha TeMYy:

1.ITpuBeneHne NOBEPXHOCTEN BTOPOTO
NOpsIIKa K KAHOHUYECKOMY BUY.

2. VccnenoBaHue OBEPXHOCTEH BTOPOTO
HOPSIKA.

[2], [6]

Tema 3.CedyeHust mOBEpXHOCTEN BTOPOTO
MOpsAIKA.

Jloxitapl Ha TeMy:

1.Konudeckue ceueHus.

2.006pa3yromnue MoBepXHOCTEW BTOPOTO
MOPSIZIKA.

[5], [7]

Pa3zoen 3. Muozounenot u KomniekcHole
yucna. Keaopamuunwvie gpopmoi.

Joxian Ha Temy:

1. KoMmiekcHBIC 9HCaa B UX
MPUIOKEHUS.

2.KaHOHMYECKHI1 BU]T KBaJIpaTUYHON

[4], [3], [6]
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| (bOpMBL.

7. ®OH]1 OLIEHOYHBIX CPEJCTB, /s MPOBeJeHNs TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTEeCTAIUM [0 UTOTaM OCBOCHUS TMCUMILINHBI.

7.2. TunoBble KOHTPOJIbHBIE 32 TaHUS

1)

2)

3)

4)

5)

6)

1)
2)
3)
4)

5)

6)

KoHTpo/1bHO-N3MepHuTe/IbHbIEC MATEePHAIbI
Bapuanmul KoHmponbHbIX pabom no aHAIUMUYeCcKoU 2eoMempuu.
1 sapuanm.
B tpeyronsuuke ABC nanbl bl ero ctopon BC =5, CA =6, AB = 7. Haiinute ckanspHoe

npoussenenne Bekropos AB u BC'.
Jlausl 1Ba BekTopa: a = {11, 10, 2} u b = {4, 0, 3}. Haiitu Bexrop C muHEl 1,
TepHeHIUKY/IApHbI K BekTopaM @ u D u Hanpapnennslit Tak, 4ToOBI yHOpsOYEHHAS TPOiKa

BEKTOpOB ¢, D, C MMena MOJI0KUTEIbHYIO OPHEHTALIHIO.
Hanbr ypaBHenus 3x—2y+1=0, x—y+1=0 aByx CcTOpOoH TpeyroibHUKa U ypaBHeHHE 2x—)—1=0
MEJMaHbl, BBIXOSIICH M3 BEPIIMHBI, HE Jexkalled Ha nepBoil ctopoHe. COCTaBUTh ypaBHEHHE
TPETbEU CTOPOHBI TPEYTOJIBHUKA.
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MPOXOASIICH uepe3 ock Oy U paBHOYNAIEHHON OT TOYeK (2,
7,3)u (-1, 1, 0).
B nmyuke, onpexensemMmoM IulocKocTAMH  2x+Yy-3z=0 wu 5Xx+5y-4z+3=0, mHaiiTu 1Be
HEPICHIUKYISIPHBIE PYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA IPOXOIHT uepe3 Touky Mo(4, -3,
1).
[TpuBecTH oO1Iee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUY, CIICNIATh ICKU3.
Haiitu koOpavHaTBI IEHTpa B IEPBOHAYAIBLHOM cUCTEMe KoopanHat. Hanmucars ypaBHEeHUs
acuMIITOT (ecnu ecTh). HanucaTe ypaBHEHUS AMaMETpa, apauieabHoro Bektopy a=(1,2) u
JaMeTpa, eMy conpsKEHHOro. HailTu ypaBHEHHE KacaTeIbHOM, IPOXOIAIIEH, Yepe3 TOUKY
M(-1, 1).

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

2 sapuanm

JIBe BEpLIMHBI TPEYrojbHUKA HaxoasaTcsi B Toukax A(S, 1) u B(-2, 2), TpeTbs BepLIMHA — HA OCH
Ox. 3Has, 4To IUIOIIA/Ib TPEYroJbHUKa paBHa 10, HANTH TPETHIO BEPIIUHY.
Boruucnute 00bem napamuienenunena ABCDA'B'C'D’, 3nas ero Bepmuny A(1, 2, 3) u KOHIIBI
BeIXOIAIIMX U3 He€ péoep B(9, 6, 4), D(3, 0, 4), A'(5, 2,6).
Yepes Touky (2, -1) mpoBecTH TpsSIMYIO, OTPE30K KOTOPOM, 3aKIIOUEHHBIH MEXKIY OCIMHU
KOOPJMHAT, JeNHIICS Obl B JAHHOM TOYKE MOIOJIaM.
Haiitu 00BEM TeTpa’mpa, 0OOpa30BAaHHOIO IUIOCKOCTSIMH KOOPJAMHAT M IUIOCKOCTHIO,
npoxosiei uepe3 Touky (3, 5, -7) ¥ oTcekaroniel Ha 0CsIX KOOPAMHAT PABHBIE OTPE3KHU.
B nyuke, omnpegemsemom T1iockocTsaMu  2x+y—-37=0 wu 5x+5y-4z+3=0, wHalTH 1B
HEepICHANKYIISPHBIC APYT APYTY TIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT yepe3 Touky Mo(4, -3,
1).
[IpuBecTtu ob1Iee ypaBHEHHE KPUBOW BTOPOTO MOPsIIKA K KAHOHUYECKOMY BULY, CIIENIATh ICKU3.
HaiiTn koopAauHaTHI IEHTpa B MEpBOHAYAIBHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMIToT (ecau ecTh). HanucaTh ypaBHEHHs quaMeTpa, mapajieabHoro Bekropy a=(1, 2) u
JIMaMeTpa, emy conpsbkEéHHoro. Halitu ypaBHeHHE KacaTenbHOM, TPOXOIAILIEH, YepE3 TOUKY
M(-1, 1).
29x2% — 24xy + 36y? + 82x — 96y — 91 = 0.
3 eapuanm

12



1) Haiitu nnuny Bektopa @ = 3M — 4N, 3Hasg, yTo M u N — B3aUMHO NEPIECHANUKYISPHBIC
€AMHUYHBIE BEKTOPBI.

2) BprunciuTh mIomaas TpeyroiabHUKa, BEPIIMHBI KOToporo Haxosates B Toukax A(-1, 0,-1), B(0,
2,-3),C(4,4,1).

3) Haiitu Touky, cummerpudHyto Touke M(-2, 9) OTHOCHTEIBEHO PSAMOI
2x—3y+18 =0.

4) CocraBUTh ypaBHEHHE IUIOCKOCTH, OTceKaromieil Ha ocsix Ox u Oy OTpPEe3KH, COOTBETCTBECHHO
paBHbIE 5 U —7, ¥ IPOXOsAIIeH uepe3 Touky (1, 1, 2).

5) B nmyuke, ompenenseMoM IUiocKocTMU  2x+y—-3z=0 wu 5x+5y-47+3=0, Haiitu 1aBe
HEePICHAUKYIISPHBIC APYT APYTY TIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT yepe3 Touky Mo(4, -3,
1).

6) IlpuBectu oOliee ypaBHEHHE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJLY, C/IENIATh ICKU3.
HaiiTn koopAauHaTHI IEHTpa B MEpBOHAYAILHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMIToT (ecau ecTh). HanucaTh ypaBHEHHs quaMeTpa, mapaieabHoro Bekropy a=(1, 2) u
JIMaMeTpa, emy conpsbkéHHoro. Haiitu ypaBHeHHE KacaTebHOM, TPOXOIAILIEH, Yepe3 TOUKY
M(-1, 1).

Ax2 + 24xy + 11y? + 64x + 42y + 51 = 0.
4 eapuanm

1) Omnpenenuts BHYTPEHHHUE YIJIBI TpeyroibHuKa ¢ Bepimaamu A(1,2,3), B(3,0,4), C(2,1,3).

2) Jlauwl BepmuHbl TeTpadapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu qymuny ero
BBICOTHI, OMMYIIIEHHON U3 BepinHbI D.

3) Hanbr e npsimbie 3x+4y—-2=0, 5x-12y-4=0 u Ttouka (1,1). BHyTpu yrma, oOpa3oBaHHOTO
JAaHHBIMH TPSIMBIMH W COJIEPKalller0 JaHHYI TOYKY, HaWTH TaKyl TOUYKYy, 4YTOObI €&
PacCTOSIHUSA A0 TaHHBIX MPSIMBIX OBUIM PaBHBI COOTBETCTBEHHO 3 1 1.

4) Hansl BepmHbl TeTpasapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8). Hanmcats ypaBHCHHE
IJIOCKOCTH, MMPOXOJAIIEH uepe3 npsiMyro AB u paBHoynan€HHoi ot BepmuH C u D.

5) B myuke, ompemenseMoM IutOcKocTsAMH 2x+y—-3z=0 wu 5x+5y-4z+3=0, wHaiitu 1Be
NEePICHUKYIISIPHBIC IPYT IPYTy IJIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIUT uepe3 Touky Mo(4, -
3,1).

6) IlpuBecTu oOlee ypaBHEHUE KPUBOI BTOPOTO MOPsAKA K KAHOHMUECKOMY BTy, CIIENIaTh
acku3. HaliTu KoopuHATHI LIEHTpa B IEPBOHAYAIBLHOU crcTeMe KoopauHar. Hamucathb
ypaBHEHHsI aCUMITOT (ecnu ecTh). Hamucars ypaBHEeHUs AuameTpa, napauiebHOTO BEKTOpY a
= (1, 2) m nuameTpa, emy conpspkéHHOro. HaliT ypaBHeHHE KacaTeabHOM, MPOXOIAIIeH, yepes
touky M(-1, 1).

Ox? + 24xy + 16y? — 18x + 226y + 209 = 0.
5 eapuanm
1) BbruucauTh 00bEM TeTpadIpa, BEPIIMHBI KOTOPOTO HAXOSTCS B TOYKAX:
A(1,-1,1),B(4,1,-2), C®6, 3, 7).

2) JHaubl Bepiuubl Tpeyronbauka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1). Berauciuts AIHHY €ro
BBICOTBI, OIYIIIEHHON U3 BeplInHbI B Ha cTtopony AC.

3) Mano ypaBHeHHE CTOPOHBI poMOa x+3y—8=0 u ypaBHeHHUE ero auaroHanu 2x+y+4=0. Hamucars
YPaBHEHHsI OCTAJIBHBIX CTOPOH pom0a, 3Hasg, 4To Touka (-9, -1) JEeXUT Ha CTOpPOHE,
napasiebHON JaHHOM.

4) Hammcatp ypaBHEHHWE IIOCKOCTH, IPOXOJsIIei yepe3 Touky (1, 2, 3), mapauienbHON mpsMoit
X=y=z u otcekarouiei Ha ocax Ox u Oy paBHbIE OTPE3KHU.

5) B nmyuke, ompenenseMoM IuiockocTMu  2x+y—-3z=0 wu 5x+5y-4z+3=0, wHaiitu naBe
HePICHAUKYIISPHBIC APYT APYTY TIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT yepe3 Touky Mo(4, -3,
1).

6) IlpuBectu oOllee ypaBHCHHUE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJLY, CIEIaTh ICKU3.
Haiitu koOpavHaTBI IEHTpa B IEPBOHAYAIBLHOM cCUCTEMe KoopanHaT. Hamucars ypaBHeHUs
acuMIITOT (ecyu ecTh). HanucaTe ypaBHEHUS AuaMeTpa, mapauieasHoro Bekropy a = (1, 2) u
JUaMeTpa, eMy conpsbKEHHOro. HailTu ypaBHEHHE KacaTeIbHOM, IPOXOIAIIEH, Yepe3 TOUKY
M(-1, 1).
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Ox2 + 24xy + 16y? — 230x + 110y — 475 = 0.
6 eapuanm

1) Jlausl ABE COCEqHKE BEPIINHBI KBajpaTa A( 3 2) u B(2, 4) Haiitu JIBE IPYrHe BEPUIMHbL.

2) BeMuCIUTS cKatApHOE TpomsBenerue (d, D), ecmn a=3 p-2q, b=p+4q,tie p u q -

€/IMHUYHBIC B3aMMHO MEPIICHANKYIISIPHBIC BEKTOPHI.

3) Hano ypaBHeHume x—2y+7=0 cTOpOHBI TpeyroibHUKa W ypaBHeHUs x+y-5=0, 2x+y-11=0
MeJIMaH, BBIXOISIIMX W3 BEPIIMH TPEYrONbHUKA, JISKAIIMX Ha JMaHHOH mpsimoil. CocTaBUTh
YpaBHEHHSI IBYX IPYTHX CTOPOH TPEYroJbHUKA.

4) JlokaszaTb, 4TO IUIOCKOCTh 3x—4y—27+5=0 nepecekaet OTpe30K, OrpaHuUeHHBIN Toukamu M1(3, -
2, ) uM2(-2,5, 2).

5) B

ny4yKe, ONpeAeisieMoOM IUIOCKoCTsIMH  2x+y-37=0 u 5X+5y-4z+3=0, HaiiTu 1Be

HePICHANKYIISPHBIC APYT APYTY TIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT yepe3 Touky Mo(4, -3,

1).

6) IlpuBectu oOlee ypaBHEHHE KPUBOW BTOPOTO MOPSAKA K KAHOHHUECKOMY BHUJTY, CIETaTh ICKU3.
Haiitu koOpavHaTBI IEHTpa B IEPBOHAYAIBLHOM cUCTEMe KoopauHaT. Hamucars ypaBHeHUS
acuMIITOT (ecyu ecTh). HamucaTte ypaBHEHUS AMaMeTpa, apauieabHoro Bektopy a =(1, 2) u
JuaMeTpa, eMy conpsbKEHHOro. HailTu ypaBHEHHE KacaTeIbHOM, IPOXOIAIIEH, Yepe3 TOUKY

M(-1, 1).
14x2 + 24xy + 21y? — 4x + 18y — 139 = 0.
Tecmol no ananumuueckou zeomempuu
Tecm 1. Cucmemot Koopounam.
-1) JlaHbI TP MOCEIOBATEIbHBIX BepIIHHbI mapamwieaorpamma A(-2;1), B(1;3), C(4;0). Haiitu

YETBEPTYIO €r0 BEPUIMHY.

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

Haiitu paccrosinue mexay nBymst 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) n OT Havyana KOOpIHHAT.
1) (1;1) 2) (0;-10) 3) (10;0) 4) (0:-3) 5) (2:-4)

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

1) (1;-1) 2) (2;4) 3) (7;2) 4) (0;0) 5) (-3;-10)

Haiit 1ieHTp OKpy:KHOCTH, mpoxojsineii uyepe3 Touky A(-4;2) u kacaromeiics ocu OX B
touke B(2;0).
1) (2;,10) 2) (2;-8) 3) (4;8) 4) (-4;10) 5) (0:0)

Haiitu xoopauHaTel Touku M, aensimen otpe3ok M1M> B oTHomeHuu A=2, ecnu M1(2;3) u
M>(-5;1).

15 4 5 8.5 3.4
vewa(55)a (550 539 (55)

Onun u3 koHIOB oTpe3ka AB.nHaxoautcs B Touke A(2;3), ero cepeauHON CIyKUT TOUYKa
M(1;-2). Haittu apyroii KoHelr B oTpeska.
1) (6;0) 2) (0;6) 3) (0;-7) 4) (7;7) 5) (-1;-3)

Haiitu cepenuny orpeska M1M2 , eciiu M1(2;3), M2(-4;7).
1) (1:1) 2) (-1;2) 3) (0;2) 4) (5;5) 5) (3;1)

Han tpeyroasauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu nauny meauanst AD.

1) 32)53) 7 4)4/45 5)4/55

BhIuncnuTh mionaab TPEyrojabHUKA, BEpPIIMHAMU KoToporo ciyxat touku A(2;4), B(9;4),
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C(7:6).
1)52)33)74)95)4

-4) JIBe BepInuHBI TpeyrojabHuKa HaxoaaTcs B Toukax A(5;1) u B(-2;2), tperbs Bepmnna C —
Ha ocu OX. 3Hast, 4TO MJIOLIAAb TPEYTOIbHUKA paBHA 10, HAUTH TPETHIO BEPIUIMHY.
1) (-8;0) 2) (32;0) 3) (8:0),(32;0) 4) (-8,0),(32;0) 5) (12;0)
-1)
HaiiTn mnonsipHble KOOpAMHATHI TOYKH, CUMMETPHUYHOM TOUKE A(l; %) OTHOCHUTEJIBLHO
0JIIOCA.
D (122 [122] 3 (-1 | 4y [17) 5) (-2
4 4 4 4 4
-2) ¥4
BoruncnuTh noasipHblE KOOPAUHATH CEPEIUHBI 0Tpe3Ka AB, eciu 8,5 u B(8;0).
D) (13 2) (w2 2] 3) (12 9 [3/3: 72 ) 5) (82 2
4 4 4 4 4
-3) Haiitu npsimoyrosbHbIe KOOpPAMHATBl TOYKH, 3aJaHHOM B IIOJSIPHOM CHUCTEME
T
KOOpJMHAT: /{Z;Ej, MpUYEM IMOJIApHAs OCh COBIAJAET C IMOJIOKHUTEIbHOM MOIyOChIO
ocu abciuce, a Hauano KOOPJAUHAT — C TOJTIOCOM.
1) (:5) 2) (-v2:4)3) (1:43) 4) (8v3:2) 5) (21-5)
-3) 3Has MpsIMOYTOJIbHBIE KOOpauHAThl TOUkH A(-1;1) HaliTH ee MoJIsIpHBIe KOOPAMHATEI.
V4 3 /4 11~
1) |55]2) (-20) 3) (V2,27 | 4) |3~ | 5) | 2=~
(x5)a 209 (2o (s3]0 (=)
-5) y 7r y y
Haiitu npsMoyronbHble KOOPAWHATHI TOYKH 3;5;—2 , 3aJJaHHOM B LMJIMHIPHYECKOMN
CUCTEME KOOpJUHAT.
1) (1;4;-3) 2) (2;5;0) 3) (-1;2;2) 4) (1,3;-2) 5) (3;0;-2)
-5) Haiitn munuHApUYecKrue KOOPAWHATHI TOYKH (\/5;—1;—3), 3aJaHHOM B MPSMOYTOJbHOU
JIEKapTOBOM cHUCTEME KOOpPAMHAT.
Iz, T, o7 0 Alx,
1) | 2-==:-3|2) | 4=:3|3) [1;,==:-3| 4) (1,0;-2) 5) | 2;—=—;-3
6 2 4 6
-3) . 3r . .
Haiitu mnpsMOyrosibHbIE JEKapTOBBIE KOOPAMHATHI TOYKU B lTE , 3aJaHHOU B
ceprueckoit cucreMe KOOpIuHaT.
1) (1;,2;3) 2) (-2;3;-1) 3) (0;0;1) 4) (3;2;-1) 5) (15;-4)
-4) Haiitu cdeprueckue KOOpAMHATHI TOYKH A(— 3, \/5,—2), 3alaHHOU B IIPSAMOYTOJIbHOM
JIEKapTOBOM cHCTEME KOOpPAMHAT.
1) (3;7—”;Zj 2) (1;5;—£J 3) [2;4—”;£j 4) [4;5—”;—5) 5) (1;0;£j
6 3 4 6 3 4 6 6 2
-2)

. . T T
Haiitu  cdepuueckue KOOpIMHATBI TOYKH, CHMMETPHUYHOM TOYKE A(&E’_E)

OTHOCHTEIIbHO (hOKyca.

1) (—3;—£;£j 2) (3;7—”;5] 3) (B;E;Zj 4) [4;£;—£j 5) (2;7—”;—£]
6'3 63 6 2 4" 2 6 6
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Tecm 2. Ilpamasn u nnockocme.

-3) CocTaBuTh ypaBHEHHE NMPSIMOM, MPOXOISAIIECH Yepe3 Hayano KOOpJAMHAT 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 tpeyronsuuk ABC: A(-2,3), B(4,1), C(6,-5). HantucaTth ypaBHEeHHE MearaHbl AM.
1) 5x+7y-11=0 2) 3x+2y-4=03) x+y=04) 5x+7y+11=0
5) 5x+5y-11=0

-4) OnpenenuTs MI0IMIAb TPEYTOJIBHUKA, 3aKII0UEHHOTO MY OCSIMH KOOPAMHAT U MPSIMOI
X+2y-6=0.
1)72)43)84)95)7

-5) Yepes Touxy Mo(7,4) mpoBeCTH MPSIMYIO, apauIeabHYyIO psiMoit 3X-2y+4=0.
1) 2x-3y+11=02) 2x-2y+13=0 3) 3x+2y+13=04) 2x+3y+15=0
5) 3x-2y-13=0

-2) CocTaBuTh ypaBHEHHE TPSIMOM, MPOXosiieii yepe3 Touky Mo(7,4) mepneHIuKyIsIpHO K
npsamoit 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) Bbruncnute paccrosaue d Mexay mapamiebHbIME MPIMbIMUA: 3X-4Yy-10=0 u 6x-8y+5=0.
1)32)43)24)255) 1.5

-1) Hanwucare ypaBHeHHE NpsIMOH, MPOXOASAIICH yepe3 TOUKY nepeceueHus mpsMbIx 7X-y+3=0
u 3X+5y-4=0 u yepe3 Touxy A(2,-1).
1) 25x+29y—-21=02) x—3y+11=0 3) 23x+28y—-31=0 4) x+3y-14=0
5) 25x-29y +21=0

-2) CocTaBUTh ypaBHCHHE IUIOCKOCTH, MPOXOJIICH depe3 Tpu AaHHbie Touku: M1(2,3,1),
M>(3,1,4), M3(2,1,5).
1) Xx+y—2z+3=02) x+2y+2-9=03) 2x+3y+z+1=04) x—y+3z+4=0
5 x+y-z+1=0

-4) CocraBuTh ypaBHEHHUE TUIOCKOCTH, Ipoxosineil uepes Touky M(3,5,-7) u orcekaromiei Ha
0CSIX KOOpIMHAT PaBHbIE OTPE3KH.
1) x+y—-3z+11=02) x+y+2z+10=03) x+y+z-5=04) x+y+z-10=0
5) 2x+2y—-2z+3=0

-3) CocTaBUTh ypaBHEHHE IUIOCKOCTH, Tpoxojsiied uepe3 touku Mi(2,-1,3) u M1(3,1,2)
napauieibHO BEKTOPY & = {3,1,—4}.
1) Xx+y+z=02) x+y—-z=03) x—-y-z=04) 2x+3y+z=0
5) x+3y—-4z=0

-2) Boraucnute paccrostare d ot Touku Mo(-2,-4,2) 10 TUIOCKOCTH, MPOXOMAAIICH depe3 TpU
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 Hayajao KOOPAUHAT U Yepe3 JTUHHIO

nepecedeHus Tiockocten 2X+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52-3=02) x+8y+52+3=0 3) 6x-8y—-52+3=0
4)x+9y+52+11=05) 6x+9y—-222=0
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CocTaBUTh YpaBHEHHUE MPSAMON, MPOXosinei uepes ase Touku M1(2,3,1) u M2(4,6,9).

Xx+2 y+3 z-1_, x-2 y-3 z-1_, x+2 y+3 z-1

1) = = 2) = = 3) = =
-2 3 8 2 3 8 2 3 8
2) X+ 2 _ y+3: z+4 5) x+1: y+1: z-1
1 2 3 1 1 -1
-1) CocTaBuTh ypaBHEHME IJIOCKOCTH, NPOXOMAAILIEH uUepe3 JIMHUIO MEPECEUEHUs IIOCKOCTEN
2X-2=0, X+y-z+5=0 u nepneHAuKyIIPHOMN K TIITIOCKOCTH 7x-y+4z-3=0.
1)3x+5y—4z+25=02) 3x—4z+25=0 3) 3x-5y+4z+25=0
4)x—y+3z2+11=05) 3x-5y—-4z+25=0
-2) CocTaBUTh MapaMETPHUCCKUE YPaBHEHHS MPSAMOM, mpoxojsiiei uepe3 Touky Mo(1,-1,3)
apaiebHO BEKTOPY 4 = {2,—3,4}.
X=t+1, X=2t+1, X=-=-2t+1, X=-t+1, X =—2t,
1) qy=t-1 2)<y=-3t-1,3)sy=3t-1 4)y=-5t-55)qy=3t+5
z=-4t+3. z=4t+3. z=3t+3. Z=4t+36 z=t-1.
-5) CocCTaBUTh KaHOHMYECKOE YpPaBHCHUE NPSIMOM, 3alaHHON KakK JIMHHS MEPEeCEUYCHUs IBYX
X—-2y+3z-4=0,
IJIOCKOCTEM:
3x+2y—-5z-4=0.
1) X+ 2 _ y+3= z-1 2) X—2 _ y—3: z+1 3) X_ y—-2 _ -1
-2 3 8 1 3 8 2 -3 5
2) x—5: y—5: z-4 5) X—2 _ y+1:£
4 6 -3 2 7 4
-1) W13 Touku Mo(3,-2,4) OnyCTUTh MEPIEHANKYIISP Ha IIOCKOCTh SX+3y-7z+1=0.
1) x—3: y+2: z2-4 2) X y+5: z2-4 3) x—5: y+5: z-5
5 3 - -1 -2 -1 -2 6 7
2) X—5 _ y+4 _ z—4 5) X+5 _ y+13 _ z-8
-4 -6 -3 -2 1 4
-3) Haiitu mpoekimio  touku Mo(1,2,-3) Ha mtockocTs 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)
-4) X=2t+1,
Haiiti Touky, cumMmmeTpuuHyto Touke M1(4,3,10) otHocuTenbHo nipsamoit /1< y=4f+12,
Zz=51+3.
1) (-1,5;4) 2) (7;-3;1) 3) (8;-1,5) 4) (2,9,6) 5) (0;-5;1)
-5) . x-2 y+1 z
Haiiftu  paccrossHMe MEXIy MapaUIeTbHBIMH  MPSIMBIMH: 3 -1 3 u
x-7 y-1 7-3
3 4 2
1)62)73)24)25) 3
Tecm 3. Teopus Kpuewlx 2-20 nopaoka.
-4) CocTraBUTh KAHOHHYECKOE ypaBHEHHE JIUINIICA, €CIIH NOTyocH a=5, h=4.
2 2 2 2 2 2 2 2 2 2
DX Y X Y 1 Y XY X Y
25 16 16 25 36 25 25 16 25 36
-2) CoCTaBUTh KAHOHUYECKOE YPABHEHHE DIIIMIICA, €CIIH PACCTOSIHUE MEKAY (OKycaMu paBHOS
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u OoJpiast och paBHa 10.
2 2 2 2 2 2 2 2 2 2

DX Y X Y XY X Y 15X Y
100 64 25 9 64 25 100 36 9 25
-1) [psimbie X=18 cimyxaT TUPEKTPUCAMU IILIHUIICA, Majias 0Ch KOoToporo paBHa 8. COCTaBUTH
ypaBHEHHE 3TOTO JUIUIICA.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 15X Y
32 16 64 36 25 9 16 9 64 36
-3) CocTaBUTh KAHOHHYECKOE YPaBHEHUE DIUIHIICA, €CIIM Majlasi OCh €ro BUAHA u3 (pokyca mox
NpSIMBIM yTJIOM, a GoKychl HaxoasTcs B Toukax F1(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y X Y
24 16 32 18 18 9 16 8 25 9
-2)
CocTaBuTh ypaBHEHHs KacaTENIbHbBIX K 3JUIMIICY —— + E =1, npoxoasmux yepe3 TOUKy
N (10,4).
Nx+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 YpaBHEHHE TMIEpOOIIbI, €CIU JACHCTBUTENbHAS MOIYyoCch a=5, a
mHuMas b=3.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y _1hX Y 15X Y _
24 16 16 25 25 9 36 64 64 36
-4) CocTaBUTh KaHOHWYECKOE YpaBHEHHE THUIEPOOJIbI, €CIU pacCTosHHUE Mexay (okycamu
paBHO 10 u geiicTBuTenpHas och paBHa 8.
2 2 2 2 2 2 2 2 2 2
TN AR S AP G S AN .
25 9 9 25 9 16 16 9 64 36
-1)
Jlansl ypaBHEHHsS acUMOTOT V=T E X runep0oabpl ¥ KOOpAMHATHI TO4uku M(24,5),
nexanierd Ha runepoosie. CocTaBUTh KAHOHUYECKOE YPAaBHEHUE THITEPOOITHI.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g X Yy X Y g X Y
432 75 400 100 100 75 16 9 200 100
-1) CocTaBUTh KAHOHUYECKOE YPaBHEHUE THITEPOOITBI, €CITH PACCTOSHUE MEKAY AUPEKTPUCAMHE
32 5
paBHO ? W SKCIEHTPUCUTET €= —.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y X Y _
16 9 9 25 9 16 25 9 25 36
_5) X2 )/2
Hammcath ypaBHEHUS] aCHMOTOT H YPaBHEHHS JUPEKTPUC TUTIEPOOTHl —— — E =1.
8 19 5 8 4 9 4 9
)y=2—x, X=t—2)y=2—X, X=2=-3)y==—X, X==—4)y=—X, X=——
)y=%2 o Ay=* s 3y=3 s NY=—3 =
4 9
5 y=x—Xx, x=1—
)y ==+ c
_2) )/2
Jlana runepbona —— —=— =1. Hanmcars ypaBHEHHE CONPSIKEHHOM TUIEpOONLI M

16

BBIYUCIIUTH €€ SKCIICHTPUCUTCT.
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2 2
pX Y g3 S
25 9 4 16 9 4 "16 8
2 2
4)X__y_= , _§ — e §
64 25 5 "64 36 3

CocTaBuTh ypaBHEHHE KacaTeIbHOU K runepooe ﬁ _ i —1 B Touke M(-5,4).
5

1)6x+y—-3=02)x+8y+3=03)x+y—-1=04)x+9y+11=05)x+y-2=0

OnpenenuTs KoopAuHaTH (hoKyca napabos y>= - 8X.
1) F(4:0) 2) F(-2,0) 3) F(2,0) 4) F(0:-2) 5) F(0;2)

CoctaBuTh ypaBHEHHME MapaloJbl, €CIM OHAa CHMMETPUYHAa OTHOcHTenbHO ocu OX,
MPOXOJUT Yepe3 Hayaao KoopauHat u yepes Touky M(1,-4).

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

CocTaBHUTh ypaBHEHHE KacaTellbHOM K mapaboie y?=4x B Touke M(9,6).
Dx+y-3=02)2x+y+3=03)2x+y-1=04)x-3y+9=05)x+y-2=0

y2

Jan osmmnc ——+=—=1. Hanucars ypaBHEHHE 5TOr0 OJIUIMICA B IOJSPHBIX

20

KOOpJIMHATAX.
8 10 10 10 1
Dr _

=—2)r= 3)r= 4)r = 5r=—
3-2c0sp 3—-4cosp 3-2cosg 3+2cosg 3—-cosg

_1)

y2

Jlana runepbona — — —— =1. Hanmcars ypaBHeHME 5TOM TUmepGOIbl B MOJISPHBIX

64 36

KOOpIUHAaTax.
18 16 10 4 18
—3 4)r

Dr=——2)r 5)r =
4-5cos¢@ 3—-Cos¢@

:3—4c05¢ _1—c05(p :3+2COS(0

Jlana napa6osa y>=10X. HamucaTh ypaBHeHHe 3T0i napabosibl B HOJIAPHBIX KOOPAMHATAX.
l)r: 4 2)r = 6 3r = 5 4)[’: 5 5)[’:;
4—cosg 1-4cosg 1+cosg 1-cose 3-cosg

144
13-5cos¢@

ATOM KPUBOH B MPSIMOYTOJIbHOM JEKAPTOBOM CUCTEME KOOPIUHAT.
2 2 2 2 2 2 2 2 2 2
DX Y 19X Y X Y XY 15X LY g
32 16 64 36 25 9 16 9 169 144

KpuBas nana ypaBHEHHEM B MOJSPHBIX KOOPAUHATAX [ = . Hanucars ypaBHeHue

Haiitu nentp xpuBoil 2-ro nopsiaka 3X2 — 4 xy— 2)/2 +3x-12y—-7=0.1) (— 1,—1)

3 3 5 3 3 3 33
2(-3-3)9(-5-3) 23353

Tecm 4. Teopusa nogepxnocmeii 2-20 nopaoka.

| CocraBuTh ypaBHEHHE SIUIMIICONIA, MEPECEKAIONIEro KOOPAUHATHBIE rockocT OXz u Oyz |
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y=0, x=0,
COOTBCTCTBCHHO 110 JIMHUAM < 2 72 u yZ 72 , €CIIM €0 OCH COBIIAJAIOT C
—+—=1 +
25 16 9 16
OCSIMU KOOpAUHAT.

2 2 2 2 2 2 2 2 2 2 2 2

)X—+y I )X—+y +E o S)X—+y—+z—:14)x—+y——z—
25 36 16 64 9 16 25 9 16 25 9 16
2 2 2
L A
25 9 16
-1) CocTaBUTh YpaBHEHHUE JUTUTICOUIA, OCH KOTOPOTO COBIAIAIOT C OCSMH KOOPIMHAT, €CITH
z=0,
OH IIPOXOJIHT YEPE3 DILIHIIC { y2 yz u uepes touxy M(1,2,~/23).
—+==—=1
9 16
2 2 2 2 2 2 2 2 2 2 2 2
)X—+y—+z— 1 2)X—+y—+z—:1 3 AN A 4)X—+y—+z—:1
916 36 4 9 36 25 9 16 25 9 16
2 2
5 X Y,
100 64 36
-5) yz 2
Ha omHOMOMOCTHOM runepbonongie — + T — E =1 naiitu npsMonMHENHHbIE
obpasyrorue, mpoxo e uepe3 Touky M(6,2,8).
1) X—6 _ y-2 _ z-8 " X—6 _ y—-2 _ z-8
-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
pX=6_y-2_z  x-6_y 2-8
3 0 -4 9 -8 20
5)x—6 _ y—2 _ z-8 " X—6 _ y—2 _ z-8
3 0 4 9 8 20
) HaiiTi neHTp MoBEpXHOCTH X+ y2 + 2+ 2XY—-2)Z+6x2+2Xx-6)y—22=0.
1) (1,1:1) 2) (3;4:-8) 3) (1,0:3) 4) (1;1;-1) 5) (4,2;6)
-2) Kax mpeoOpa3yeTcsi ypaBHEHHE TTOBEPXHOCTH

X =14y +102 — dxy— 24 yz+ 6x2+ 2x+ 20 y+ 82— 9 =0, ecm naano

KOOPJMHAT MEPEHECTH B LICHTP 3TOW MOBEPXHOCTH?
1) x* —14y* +102% — 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

20




CocTraBuUTh YpaBHCHUC IINIOCKOCTH, KacaIOH_IGI\/'IC}I MMOBCPXHOCTU

5X° — )P + 22 + AXy+6X2+2X+4y+62—8=0 5 1ouxe Mo(0,-4,4).
SX+6y+7z-4=0.

1)Xx+y+2-4=02)5x-6y—-7z—4=0 3)5x+6y+72-4=0
4)5x+6y+72+44=05)6y+7z2-4=0

-1)

Haiitu ntuaMerpanbHyIO IUIOCKOCTh IIOBEPXHOCTH
2)° +5)° +82 +2xy+6x2+12 yz+8x+14 y+182=0, conpsorennyio
XOpam, napajuielbHbIM BEKTOPY b= {3,2,—5}.

1)7x+17y+192+19=0 2)x—-y—-7z-4=0 3)7x+17y+72+19=0
4)x+6y+72+4=05)7x+6y+72—-24=0

Haiitu S,,S,,S; mns o0mero ypaBHeHHE TOBEPXHOCTH BTOPOTO MOPSAKA
5X* +7y® +62° —4xz+4yz-10x+14y+82-6=0.
1)§,=1S5,=2,5,=32) §,=-1S,=-2,5,=33) §,=0,5,=4,5,=6
4)S, =2,S5,=-2,5,=05) S,=3S,=6,5,=9

2 2 2
X
HasBatb oBEpXHOCTH, 3aJaHHYI0 YPAaBHEHUEM % 9 4 =1.

1) TpeXOCHBIH IUTUIICON]T 2) OJTHOTIOIOCTHBIN TUIEPOOIOH]T
3) ABYMOJIOCTHBINA TUTIEPOOTION T 4) SITUNTHICCKUN TUTUHAD
5) snnunTUYecKuil mapaboIou

-1)

2 y2 ZZ

HasBath moBepXHOCTb, 3aIaHHYI0 YpaBHEHHEM — +-—+ — =1.
36 16 9

1) TpeXOCHBIH IUTUIICON]T 2) OJTHOTIOIOCTHBIN TUIEPOOIOH]T

3) ABYMOJIOCTHBINA TUTIEPOOTION 4) SITUNTHICCKUN TUITUHAD

5) snnunTUYecKuil mapadoIou

2 2 2
X z
Ha3Bath mOBEpXHOCTH, 3aIaHHYIO0 YPaBHEHUEM I + y_z_ 1.

9 4
1) TpeXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOTION T
3) ABYIOJIOCTHBIN TUIIEPOOTOU 4) SJUTHUIITUYECKUHN THITUHID
5) PN TUYECKHUI mapabosIon,]

2 2

y

Ha3Batb moBepXHOCTb, 3aJaHHYIO ypaBHeHI/IeM? + T =-Z.

1) TpeXOCHBIH ITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOTION T
3) ABYIIOJIOCTHBIN TUIIEPOOIOU 4) SJUTHIITUYECKUHN THITUHID
5) PIIMNITUYECKHH TapaboIon ]

2 2 2
X z
Ha3Bath moBepXHOCTb, 3aJJaHHYIO YPaBHEHUEM —— — Y +—=0.

9 4
1) TpeXOCHBIH ITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOTION T
3) IIMNTUYECKUI KOHYC 4) SJUTUNTUYECKUN HUTUHAP
5) PIIMNTUYECKHI mapabosIon;]
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2 2
yA
HasBaTh moBepXHOCTb, 3aIaHHYIO YPaBHEHHUEM y? v 1.
1) TpexOoCHBIH /UUIICON T 2) OJTHOTIOIOCTHBIN TUIIEPOOIOH]T
3) ABYMOJIOCTHBINA TUTIEPOOTION T 4) TUTIEPOOTUISCKUMA ITITUHIP

5) annunTUYecKuid mapadoIou

HazBaTh TIOBEPXHOCTH, 3aJaHHYIO YPaBHEHHEM X’ = 4Y .

1) mapaGoauyecKkuii MUIMHIP 2) OTHOMOJIOCTHBIA TUTIEPOOION T
3) ABYIOJIOCTHBIN TUIIEPOOIOU 4) SJUTUIITUYECKUHN THITUHID
5) SN TUYECKHU mapabosIon,I

2 2

Ha3BaTh mOBEpXHOCTD, 33/IaHHYIO YpaBHEHHUEM ? - yT =0
1) TpeXOCHBIH IITUTICOU] 2) Tapa MePECEKAIITNXCS TPSIMBIX
3) ABYIIOJIOCTHBIN TUIIEPOOIOU 4) SJUTHIITUYECKUHN THITUHID

5) mapa napayuleIbHBIX IPSIMbIX

Ocnosnvle ghopmynst, meopemsl u haxmot anzedoput

1. U3BneueHue KOpHS U3 KOMIUIEKCHOIO YHCIIA.

2 2 2 2
Jaxib - Jva - +a+isignb\/\/a b -a

2

2. ®opmyna Myaspa
(r(cosg +ising))" =r"(cosng +isinng), neZ.
3. H3BnedeHue KOpHS N-il CTENIEHU U3 KOMIUIEKCHOTO YKCiIa B TPUTOHOMETpHUUYECKOU (hopme.

n/(r(cose +isin =r coswﬂsinw . k=0,n-1
Y(r(cose ?))

n n

27k . . 27k —
4. Kopuuus 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
y1:a1+,6’1:§/—ﬂ+ q—+p +i/—g— q—+p— - hopmyna Kapmano (ut.

2 \N'a 21\ 2 \a 27

Maremar.)

1 3. 0
1= a8, +ﬂ151’51:_5+7 ,051':31:_5

J3

Vo=, + P&, € ——1——i
3 = U181 T Phéi ey 5 o
6. 1) AB = BA
2) (AB)C = A(BC) - acconmatusHoCTb
3) (AB) =B’- A’ - tpancnionnpoanue
7. OnpenenuTenb TPEYroabHOW MaTPUILIbI




& &y - Gy
Ay 8y - &y
A= = a11a22"'ann
0 0.. a,
8. Ompenenurens Bangepmonna (1735-1796, ppani. marem.)
1 1.1
8 @ .. @

A=laj a; .. a;|=]](a-3a;) 1<j<i<n

n-1 An-1 n-1
a  a, ..a,

9. |A- B| = |A| . |B| Onpeenurens IPOU3BEICHNS PaBEH IPOU3BEICHUIO ONpe/IeIuTeNeH.

Ar Ar An

A A A
Ay Ay Ay
10. A=l A A A |, AJ- - anreOpanyecKoe TOTIOTHEHHE YIIeMEHTa & -

An P An

A A A

11. ITpasuno Kpamepa (Kpamep I'abpuanb, 1704 — 1752rr. miBei.)
A A, A,

Xi=—, X, =—=, .., X, =—,11¢e A - OIIPENICINUTENIL CUCTEMBL.
A A A

1. OcHoBHas TeopeMa JTMHENHON HE3aBUCUMOCTH.
Teopema. Eciu cucTema N-MEPHBIX BEKTOPOB ), (X, ..., O, JHHEWHO HE3aBUCUMA U
JNTHHEHHO BhIpaxkaetcs yepes cucremy [, fB,,..., B, 0 [ <S.

2. Teopema o panze. HanBbIcInii IOPSAIOK OTIMYHBIX OT HyJs MUHOPOB MaTpulbl A pasen
paHry 3TOil MaTPHULIbI.
3. Teopema Kpomnexepa-Kanennu. CucremMa S ypaBHEHUH ¢ N HEM3BECTHBIMHU TOTJIA ¥ TOJIBKO
Torja coBMecTHa, korna rang A =rang A
4. Metoj peKyppeHTHBIX COOTHOLIEHHMN:
Dn = pDn—l + an—Z
2 —
a) 1,1, - pasau4Hble KOPHH ypaBHeHus X~ — PX—(Q = 0
n-1 n-1

0) [ =, =I xopeHb (KpaTHBI) ypaBHEHUS — px—q=0
D, = r”‘l(Dl (n-1)2=r Dlj
[
5. Ecm d (X) =( f (X), g(x)) , TO CyIIICCTBYCT U(X) u V(X) , UTO
f(X)-u(x)+g(x)-v(x)=d(x), rne degu(x) <degg(x), degv(x) <deg f (x).



6.

Teopema Besy. Ocratok ot senenus f (X) ma X —C pasen f(C).

7. OcHosnas meopema aneeOpvl: MHOTOWIEH ¢ KOMIUIEKCHBIMH KO3 (UIIUEHTaAMH, OTIIMYHBIN

8.

10. ®opmyner Buera. Ecim X, X, ..., X

OT TIOCTOSIHHOM, UMEET XOTs OBl OJMH KOMIICKCHBIN KOPEHb.
Pso mypma. f(x), f,(X),..., f,(X).

1) f,(X) He nmeer neHCTBUTENBHBIX KOPHEH;

2) CocenHrE€ MHOTOYJICHBI HE UMEIOT OOIITUX KOPHEH;

3)Ecmn (X)) =0, 1<i<s—1,710 f,_,(X,), f,,;(X,) umeror pasusie 3HaKY;

4) f (X) . fl(X) MEHSIOT 3HAK C «-» Ha «+» IIpH nepexoze KopHs | (X) :

Teopema IlImypma: Yncno xopueit  (X) B mpomexyrke [a; b] PaBHO 4KCIIY IEPEMEH

3HAKOB B 3HAUEHUSX MHOTOWIECHOB psJa IITypMa Ipu X = d MHUHYC YHCIIO [IEPEMEH 3HAKOB MpHU
x=b. V(a)-V (b).
9.

CreneHHble CyMMBI
Sy — £,S, 4 + £,S, — oot (1) S, + (~1)*k - f, =0
S, — S + £,8 ,—t ()" f.S,_. =0, k=Ln—1k=>n

n -~ KOpHH MHOIr'O4JICHA

n n-1 n-2
X +aX ~+ax “+..+a ,X+a,ro

X, + Xy + o X, :—i,
a'0
a2
XXy + oot X 4 X, =—2
d
nd
X1X2"'Xn :(_1) _n
g

IIpuMepHBIe KOHTPOJIbHbIE PA0OTHI
Konumponvnana paooma Nel no meme «Komnnexcuvie uucaa)

1. Haiitu Rez, Imz, ecniu Z pasno:

- 6)1° + .
(1-iy’ NPT
2. Haiitu |z|,arg Z,ecnu Z paBHO:
a) 1+ 6) (-4 +3i)°.

3. U3Bneub KOpHU:
2) Y1:6) I-8i.
4. Bolpasuth uepes COSX u SiN X
a) SIN6X
5. Haiitu cymmy:
COS X 4+ 2C0S2X + 3C0S3X + ...+ NCOS NX

a)

Jlomawnan konmpoavHasa paboma no meme
«Komnnekcnuie uucna»

Bapuanr 1.
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1. Bemuuciours

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

Z _[_£+£iJZOOS

3. H3Bneub KOpHU:
a) \V—4;6) I-1-1i.

4. Pemmsb ypasuenue: X° +15X+124=0.

Bapuanr 2.
1. Brruucautsb

2) 31+ N 2-i)L+4i):6) 45‘3_" _i%, 5) V8- 6i
+1

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

Z :[_ﬁ—FliJmm

2 2

3. U3Bneub KOpHU:
a) ¥-1;6) Y1-i.

4. PemwTs ypasuenue: X° +12Xx+63=0.
Koumponvnas paboma Ne2 no meme «@opmyna Kapoano u memoo @eppapu

Bapmuanr 1:
1. Pemmwmth ypaBHEHHE

a) X>+x+1=0;
6) X* —6x+4=0;
B) X' —6%° +10x? —2x—-3=0.
2. CocraBuTh KyOHYECKOE ypaBHEHHE C KOPHAMU —X;,—X,,— X5, €l X, X,, X3 - KOPHH

ypasrenns X° —X° —5x+3=0.

Bapuanr 2:
1. Pewmwuts ypaBHeHUE

a) X* —4x+29=0;
6) X> +15x+124=0;

B) X' +2x° +8x*+2x+7=0.
2. CocTaBHUTh KyOHYECKOE ypaBHEHHE, KOPHU KOTOPOTO PaBHBI KBapaTaM

x® —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.
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2. CocTaBHTh KyOHueckoe ypaBHEHHE, UMeromiee Kopau —3,—2 + I;—2 — | u crapmmit
k03¢ purment (-3).

Bapuanr 4:
1. Pemmwmth ypaBHEHHE

a) X*+8Xx+25=0;
6) X> —9x+28=0;
B) X' +6x° +6Xx*-8=0.
2. CocTtaBUTh KyOWUYECKOE ypaBHEHUE C KOPHIMHU _X12 , —X22 , —X§ ,ecmu X;, X,, Xy - KOpHH

ypasuenns X° —6X° +4x—2=0.

Konmpononaa paooma Ned no meme «Cucmemul TUHEHUHBIX YPAGHEHUID)

Bapuanr 1:
1) Pemmuts cuctemy 1o npasuiry Kpamepa:

—2X% + X, =X, =4
A%, — X, + 2%y =—T1
X +2X, =X, =2
2) Pemmts cucremy meromom ["aycca:
2% +3X, — X3+ X, =3
=X, —2X, + X3 +2X, =5
4% —4X, — X3 — X, =—3

—2X% + X, + X, =3

3) Haitru rangA, ecnu

-3 1 2 O
2 0 31
A= :
-11 -1 1
-2 1 2 3
Konmponvnaa paboma Ne5
Bapuanr 1.

1. Jlumeitnoe npeodpaszosanue | B Gasuce (61,82,93) HUMEET MaTpUILy

1 -1 2
2 1 3
-2 0 1

Haiitu ero marpuiy B 6a3uce
r_ r_ r__
e =¢e+2e,6,=2¢+3e,+6,,6,=¢€ +26,+¢

2. Haiiti coGCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI Ipeodpaszopanus A:



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

3. Teopema ['amunsTona-Kemnu.

Bapuanr 2.
1. Jlumeitnoe npeo6paszosanue | B Gasuce (61,82,93) HUMEET MaTpUILy

2 0 1
-1 2 0
1 -1 3

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

2. Haiiti coGCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI Ipeodpaszopanusa A:

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

3. Hepasenctso Komm B R us C (nokazars)

Bapuanr 3.
1. Jluneitnoe npeo6pazopanne [ B Gasuce (61,62,63) UMEEeT MaTpUILy

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

Haiitu ero marpuiy B 6a3uce
e =2e—2e,—-3e,,e,=—€+26,,6,=€,—8

2. Haiit cOGCTBEHHBIE 3HaUECHUS M COOCTBEHHBIE BEKTOPBI peobpaszoBanus A

2 5 -6
A=|1 0 O
01 0

3. Teopema I'amunbpToHa-Kemnu.

Bapmuanr 4.
JIuneitnoe npeo6pasosanue f B Gasuce (el, 82,93) HUMEET MaTpUILy

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

Haiitu ero marpuiy B 6a3uce
r __ r r _
e, =—4e —4e, +3e;,e,=¢€ +2¢,,6;=¢6, +6

HaiiTi coGCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI Ipeodpaszopanus A:
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-6 -11 -6
A=1 0 O
0O 1 0

HepasenctBo Komu 8 R u C (nokazars).

Ilpumepnolii cnucok 60npocog K 3auemy u IK3AMEHY .

Addunnas (obmas nekaproBas) cucteMa koopauHar. [IpsMoyronpHas AekapToBa cUCTEMa

KOOpJMHAT.

2. TlonspHas cucremMa KOOPAUHAT U €€ CBS3b C MPSAIMOYTOJIbHON IEKapTOBOM.

3. Hunuuapuueckas cucTeMa KOOpJIuHaT

4. Cdepuueckas cuctemMa KOOpAUHAT.

5. Bekropsl. JInHelHbIE oniepanyy Hal BEKTOPAMH.

6. ITloHsTHE MMHEIHON 3aBUCHUMOCTH BEKTOPOB.

7.CxansipHoe NpOU3BEACHUE BEKTOPOB U €TI0 CBOWCTBA.

8. BextopHOeE npoun3BeiIcHHE BEKTOPOB U €r0 CBOMCTRBA.

9.CmelanHOe TPOU3BEICHHUE TPEX BEKTOPOB.

10. /IBoiiHOE BEKTOPHOE MPOU3BEICHUE TPEX BEKTOPOB.

11. Kanonnueckoe ypaBHeHue npsimoid. [Tapamerpuueckue ypaBHeHUs TPSIMOM.

12. O6uiee ypaBHEHHE MIPSMOM U €T0 UCCIICIOBAHHE.

13. YpaBHeHue npsaMoii, Mpoxosuieii uepes IBe JaHHbIE TOYKHU. Y paBHEHUE
npsAMoi “‘B oTpe3kax’.

14. YpaBHeHue MpsIMOi € YIIIOBBIM KO3((HUITUEHTOM.

15. YcnoBus napamieibHOCTH U IEPIICHIUKYJISIPHOCTH MIPSAMBIX. Y TOJ MEXKITY
JBYMS IPSIMBIMHU.

16. HopmanbHOE ypaBHEHHE NPSAMOIL.

17. IlpuBenenue oOIIero ypaBHEHUs MPSMON K HOPMAJIbHOMY BHUJTY.

18. PaccrosiHue OT TOUKH A0 NPSIMON Ha MJIOCKOCTH.

19. [Ty4ok npsiMbIX Ha TUIOCKOCTH.

20. YpaBHeHUE IUNIOCKOCTH, IPOXOAIIEH Yepe3 JaHHYIO TOUKY NEPIEHIUKYIISIPHO
JTAHHOMY BEKTODY.

21. Obuiee ypaBHEHHE IJIOCKOCTH M €TO UCCIIEIOBAHUE.

22. YpaBHEHHUE MIOCKOCTH, TPOXOAIIECH Yepe3 TPU IaHHBIE TOUKHU. Y paBHEHHE
MJIOCKOCTH ‘B OTpe3Kax’ .

23. B3auMHOE€ pacrnosioKeHue MmI0CKOCTEH.

24. ITapameTpuuecKkrue ypaBHEHUS IIOCKOCTH.

25. HopmanibHOE YpaBHEHHE IIOCKOCTH.

26. IlpuBenenue o0IIEro ypaBHEHUS TIOCKOCTH K HOPMAIILHOMY BUTY.

27. PaccTosgHue OT TOYKH 0 IJIOCKOCTH.

28. IIy40oK mI0CKOCTEH.

29. CBs3Ka MIIOCKOCTEM.

30. Yron Mexy AByMs IUIOCKOCTSIMH.

31. Kanonnueckoe ypaBHEHUE MPSIMOM, MapaMeTPUUECKUE U BEKTOPHO-
napamMeTprUuecKoe ypaBHEHHUS MPSAMON B MPOCTPAHCTBE.

32. YpaBHeHUE NPSIMOi, MPOXOASAIIEH Yepe3 JIBE TaHHBIE TOUKHU.

33. IIpsiMas Kak JTUHUS [EPECEUECHUS JIBYX IUIOCKOCTEM.

34. PaccTosiHr€ OT TOYKH 10 IPSIMOW B IPOCTPAHCTRBE.

35. BzauMHO€e pacrnosoKeHue NPsSMbIX B IPOCTPAHCTBE.

36. PaccTosiHue Mexay IBYyMsl IPSIMBIMH B TPOCTPAHCTBE

37. IlpsiMas ¥ TIOCKOCTH B IIPOCTPAHCTBE.

38. Yron Mexay nNpsaMou U MI0CKOCTHIO.

39. CBs3Ka NpsAMBIX.

40. OKpyX HOCTb.

=
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41. Onnunc. Onpenenenre. BoIBo KAHOHMYECKOTO YpPaBHEHUS.
42. UccnenoBanne KAHOHUYECKOTO YPaBHEHHUS SJUINIICA.
43. DKCUEHTPUCHUTET U AUPEKTPUCHI FIJUTUIICA.
44. KacaTenbHas K dJUINICY.
45. OnTuyeckoe CBOKMCTBO AJUINATICA
46. IIpeobpazoBaHre paBHOMEPHOTO CKATHUS TIIOCKOCTH K TPSIMOM.
47. Dnnunc Kak pe3yJbTaT paBHOMEPHOIO CKATHUSL OKPYKHOCTH K OTHOMY U3 CBOUX
JMAMETPOB.
48. [Tapamerpudeckue ypaBHeHUs dunrica. [Ipaktuueckuii cocod mocTpoeHMS.
49. IN'nmnepbomna.
50. UccnenoBanne KAHOHMYECKOTO YpaBHEHUS THIIEPOOJIBL.
51. AcuMIITOTHI TUTIEPOOJIBI.
52. NapameTpudeckue ypaBHEHHUS TUIIEPOOIIBI.
53. DKCIEHTPUCHUTET TUTIEPOOIIBI U BhIpaXKCHHE (POKATBHBIX PAANYCOB Yepe3
AKCLEHTPUCUTET.
54. JIupeKTpuchl TUIIEPOOIIHI.
55. KacarenbHas k runepooue.
56. OnTruyeckoe CBOMCTBO TUIIEPOOJTHI.
57. Tapabomna.
58. KacarenpHas k mapaboure.
59. OnTHueckoe CBOWCTBO MapadoIbl.
60. YpaBHeHUE dLUTUIICA, THTIEPOOITBI, TapadOoJIbl B TTOJSIPHBIX KOOPMHATAX.
61. IIpeoOpa3oBaHue paBHOMEPHOTO CXKaTHUs IPOCTPAHCTBA K TIOCKOCTH.
BriBoz1 ypaBHEHHUS MOBEPXHOCTH BpalllEHUS.
62. Tp€XOCHBIN AIITUICOU,.
63. OAHOTIOIOCTHBIN THUIIEPOOJIOUT.
64. JIBynoJoCcTHBIN TUnepOoIon.
65. DmunTHYecKuit mapadboaou.
66. Kanonnueckoe ypaBHEHUE JUIMITHYECKOTO KOHYCA.
67. llunuaapuyecKre MOBEPXHOCTH.
68. I'unepOonuueckuii mapaboon.
69. IIpsimonuHeitHBIC 00pa3yIOIIHMeE TOBEPXHOCTEH BTOPOTO MOPSIKA.
70. Ob1ree mpeobpazoBanue aQGUHHON CUCTEMBI KOOPJAMHAT B aQPUHHYIO HA TNIOCKOCTH.
71. TIpeoOpazoBanue MPSMOYTOJIBHOM IEKAPTOBON CUCTEMBI KOOPAMHAT B IPSIMOYTOJIBHYIO
JICKapTOBYIO Ha MJIOCKOCTH.
72. IlpuBeaeHue oOIIEro ypaBHEHUS KPUBOW BTOPOTO MOPSIKA K BUIY, HE COIEpKAIIEMY
NPOM3BEACHUS HEU3BECTHBIX.
73. XapakTepuCTUIECKOE YPAaBHEHHE KPUBOM BTOPOTO TOPSIKA.
74. TlpuBeneHHoe ypaBHeHuE 1 Tuna KpUBBIX BTOPOTO MOPSAJIKA U €r0 MCCIIEA0BaHUE.
75. IlpuBeneHHoOe ypaBHEHUE 2 THUIIA KPUBBIX BTOPOTO MOPSIKA.
76. IIpuBeneHHoe ypaBHeHHE 3 THIIA KPUBBIX BTOPOTO MOPSIIKA.
77. Ilpumenenune nmpeoOpa3oBaHUs MapaUICIBLHOTO MepeHoca K 00IeMy ypaBHEHHIO KPUBOH
BTOPOTO MOPSAKA.
78. LleHTp KpUBOI BTOPOTO MOPSIIKA.
79. Ilepeceuenue npsiMoOii ¢ KPUBOI BTOPOTO MOPSIIKA.
80. AcuMnTOTHYECKIE HAMIPABJICHUS OTHOCUTEIBHO KPUBOM BTOPOTO MOPSIKA.
81. /lnameTpbl KpUBOI BTOPOTO MOPSAKA.
82. KacarenbHasi K KpUBOW BTOPOTO MOPSIIKA.
7.3. MeToauyeckue MaTepHuaJbl, onpeaesomue Npouelypy OUeHUBAHUS 3HAHWHA, YMEeHMH,
HABBIKOB M (WJIM) ONbBITA [1eSITeJIbHOCTH, XapPaKTePpU3YKINHX IJTanbl (OPMHPOBAHUS
KOMITeTEeHIH1.
OO01muii pe3yapTaT BBIBOAUTCS KaK MHTETpaibHAsI OL[EHKA, CKJIaIbIBAIOIIAsl U3 TEKYIET0 KOHTPOJIA -
30% u mpomexxyTouHOTo KOHTpOJs - 70%.
Tekymuii KOHTPOJIb O AUCIUILIIMHE BKIIOYAET:
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- moceleHue 3aHaTuii - 30 0aJoB,

- y4acTHe Ha MPaKTHYECKUX 3aHATHIX - 40 Oanos,

- BBITIOJTHEHUE JoMaITHuX paboT—30 6asios.
[IpomexkyTOYHBIN KOHTPOJIb I10 JUCLUIIIINHE BKIIIOYACT:
- YCTHBIN orpoc - 40 6aios,

- MUCbMEHHAsl KOHTPOJIbHAs padoTa - 30 Ganios.

8. IlepeyeHb OCHOBHOIl M /ONOJHHUTEJbHON Y4YeOHOIl JHMTepaTrypbl, HeoO0XOAMMON 1Jisi
OCBOCHMS THCIHUIIIMHBI.
a) OCHOBHAsA TumMepamypa:

1.

HUabun, Bragumup AjlekcaHapoBuY.

Jluneiinas anre6pa : [yue6. nist ¢pu3. cneruanbHocTel U crienuanbHocTy "[Ipukinannas
maremaTuka'"] / Unbun, Bnagumup Anexcannposud ; O.I".ITo3Hsk. - 6-e uzn., crep. - M. :
®usmatiur, 2005. - 278 c. ; 22 cMm. - (Kypc Bbiciieit MaTeMaTUKH U MaTEMaTHIECKOM
¢uzuku/ nox pen. A.H.Tuxonosa u ap. Boin. 4) (Cepus "Knaccuueckuii yHUBEpCUTETCKHIMA
yaeOnuk"). - [IpenM. ykas.: c. 274-278. - PexkomengoBano MO P®. - ISBN 5-9221-0481-0 :
149-93.

Niabun, Bragumup AnekcaHapoBuy.

Ananutudeckas reoMeTpus : yueO. 1y yH-ToB 1o criell. "lIIpuki. matemaruka u "®usuka"
/ Unbun, Bnagumup Anexcanaposud, [lo3nsik, Dnyapn I'eapuxosuy. - 4- u3., nom. - M. :
Hayxka, 1988, 1981, 1971, 1968. - 223 c. : ui. ; 22 cM. - (Kypc BbICII. MaTEMaTHUKU U MarT.
¢busuku. Beim. 5). - ISBN 5-02-013762-6 : 0-0.

FeBopksaH I. C. Buicluaa matematuka. JiuHenHasa anrebpa v aHanutuyeckas
reomeTpus - Mocksa: dusmatnut, 2011

eBopksH, N.C. Bbicluas matemaTtuka. JIuHerHas anre6pa v aHanMTuyeckas reometpus /
N.C. l'eBopksH. - Mockea : duamatnut, 2011. - 207 c. - ISBN 978-5-9221-0860-7 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82792
(25.10.2018).

NepoBckas E. B. JluHenHasa anre6pa 1 aHanutuyeckas reometpus: COopHuK 3agau -
Mockea: AnbTtanp, MFABT, 2017

IlenoBckas, E.B. lluHenHasa anre6pa 1 aHanuTuyeckas reomeTpus : c6opHuK 3agad /

E.B. JlegoBckas ; ®egepanbHoe areHTCTBO MOPCKOro 1 pedHoro TpaHcnopTta, MockoBckas
rocygapcTBeHHasi akagemusi BogHoro TpaHcnopta, dunvan ®re0YBO «locyaapcTBeHHbIN
YHUBEPCUTET MOPCKOro U pevHoro gnota nmeHn agmupana C.O. Makaposay. - Mocksa :
AnbTaunp : MITABT, 2017. - 100 c. : un. - bubnuorp.: c. 6. ; To e [QNeKTpOoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=483851 (25.10.2018).

0) dononnumenvHas 1umepamypa:

1.

2.

3.

4.

Teilukesu4, P.H.

JIunetinas anrebpa u ananutudeckas reomerpus / P. U. Treimkesuy, A. C. deneHko ; moj
pen. A.A.CynpyHeHKO. - 2-¢ u31l., nepepad. - MuHck : Beimiimr. mkomna, 1976. - 544 c. : un.
- 1-42.
bromrenc C.C.

Ananmutunueckas reometpus. .1 / C. C. bromrenc ; Jlomym. BKBII B kau-Be yueOHUKA
JUTSL TIe. MHCTUTYTOB. - Y31, 4-¢ mepepad. - M.-JI. : OT'U3, 1946. - 560c.
Mecronaxoxaenue: Hayunas 6ubnuorexa 'Y
Bbromrenc C.C.

Ananmutuueckas reometpusi. U.2 / C. C. bromrenc ; Jlomym. BKBII B kau-Be yueOHUKa
JUIS TIeJl. KHCTUTYTOB. - U31. 4-e mepepal. - M.-JI. : Pen. TexH.-reopet. aut-pol, 1946. -
318c.

AnaHus J1.A. COopHUKK 3ag4a4 No aHanNUTUYECKON reomeTpun 1 NMHenHom anrebpe
[@nekTpoHHbIn pecypc] / J1.A. Ananusa, C.M. N'ycenn-3age, N.A. [ bIHHNKOB. — 3MNEKTPOH.

TekcToBble AaHHble. — M. : Jloroc, 2005. — 376 ¢. — 5-94010-375-8. — Pexum goctyna:
http://www.iprbookshop.ru/9121.html

9. Ilepedyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKANIMOHHOI ceTn «UWHTepHETY,
HE00XO0AUMBIX VIS OCBOCHM S AUCHUIIIMHBI.
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http://biblioclub.ru/index.php?page=book_red&id=82792
http://biblioclub.ru/index.php?page=book_red&id=82792
http://biblioclub.ru/index.php?page=book&id=82792
http://biblioclub.ru/index.php?page=book_red&id=483851
http://biblioclub.ru/index.php?page=book&id=483851
http://www.iprbookshop.ru/9121.html

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. MeToagnueckue yKazaHus JJisi 00y4AOIIMXCS 110 OCBOCHUIO TUCHUIIMHBI.

Jlnst camocToATeNnbHOIM paboThl 1o Kypey B Oubnuoreke JII'Y U B 3JE€KTPOHHBIX pecypcax
NHTepHeTa mMeeTcss AOCTATOYHO JIUTEPATYPhl, KaK KJIACCHUYECKOH, TaK U COBPEMEHHOW, B TOM
Yucjie TIePEeU3/IaHusl MHOTHX KAaueCTBEHHBIX YYCOHMKOB U 3aJa4HUKOB. B 3Tol CBs3HM
nH(pOpMalIMOHHOE OO0ecCreueHne Kypca JIOCTaTOYHOE. Pexomenayercs Marepuan Kaxaou
BBICITYIIIAHHOM JICKITMU TpopadaThiBaTh B JIeHb €€ mpoBenaeHus. [Ipu oOHapyKeHWH HETOHSTHBIX
BOIIPOCOB TpedyeTcss oOpamarbcss K JIEKTOPY BO BpeMsl KOHCYIbTAIIMOHHOTO JHS WM Ha
MPaKTUYECKOM 3aHATHH. HeoCBOCHHBINM MaTepras OyJIeT TOPMO3UTh NajbHEHIIIee BOCIIPUATHE TEM,
KOTOpBIC OCHOBBIBAIOTCS HA TEPBOHAYATBHBIX JEKIUsAX. Kypc cHaOkeH OONBIINM KOJIUYECTBOM
TEPMHUHOB U CHMBOJIOB, KOTOpPBbIE HEOOXOIMMO 3ay4HMBaTh M TIOBTOPSATH, YTOOBI BIIOCIEIACTBUHU
CBOOOMHO BNA/JIETh MUMHU TPHU BBIMOJHEHUU MPAKTUYECKHUX 3alaHui. B KOHIIE Kypca MpOBOAUTCS
TECTUPOBAHUE, KOTOPOE MO3BOJIUT BBISIBUTH MOATOTOBICHHOCTh CTYJIEHTOB M OOpaTUTh BHUMaHHUE
Ha orpexu B yueHuU. [IpakTuueckue 3aJaHus MO3BOJIAT CTYJAEHTAM 3aKPENUTh HABBIKU W 3HAHUS,
MOJTYYE€HHBIE BO BPEMS JIEKIIMOHHOTO M MPAKTUYECKOTO KypCOB MO MaTEMAaTHKE.

11. IlepeyeHb HHPOPMAUMOHHBIX TEXHOJOTHH, HCHOJb3YyeMbIX MNPH OCYLIECTBJIEHUH
o0pa30oBaTeJbHOI0 Ipolecca MO JUCHMILVIMHE, BKJKWYasA IepedyeHb MPOrpaMMHOIO
o0ecrneyeHus1 1 THPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBieHnn 00pa30BaTEILHOTO MpoIlecca MO JUCIHUIUIMHE «AHAIHTHYECKas
TEOMETPHs» PEKOMEHIYETCsS HCIOJb30BaTh CleaylIue WH(OPMAIMOHHBIE TEXHOJIOTUU. Bo-
MEePBbIX, JOJDKHBI MPOBOAUTHCS 3aHITHUS C KOMIBIOTEPHBIM TECTUPOBAHHEM, YTO MPUYUYUT
CTYJEHTOB XOPOIIIO OPUEHTHPOBATHCS C pabOTON Ha KOMITBIOTEpE IS BBHIMIOJHEHUS 3aMaHuil. Bo-
BTOPBIX, JACMOHCTPAIIMOHHBI MaTepHayl TaKXe OyJIeT IMOKa3aH C IMOMOIIbI0 MYJIbTUMEIUHHBIX
YCTPOMCTB U HHTEPAKTUBHOW JTOCKH.

12. Onucanue MaTepuabLHO-TEXHUYECKOW 0a3bl, He0OXOAUMOH ISl OCYHIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIEcca MO JUCHHUILIHHE.
e 3aJauHUKH IS MPAKTHYECKUX PadoT.
JInnakTHyecKue KapTOUKH C 3aJIaHUSIMUA Ha KaXKJI0€ 3aHSTHE.
Jlocka knaccuueckas.
Jlocka miacTUKOBask ¢ pa3HOLBETHBIMUA MapKEPaMH.
MynsTUMeIifHasE yCTaHOBKA Ui JIEMOHCTpAIlMU  JJCKTPOHHBIX 00pa30BaTEIbHBIX

pecypcoB
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	61. Преобразование равномерного сжатия пространства к плоскости.
	70. Общее преобразование аффинной системы координат в аффинную на плоскости.
	72. Приведение общего уравнения кривой второго порядка к виду, не содержащему произведения неизвестных.
	73. Характеристическое уравнение кривой второго порядка.
	74. Приведенное уравнение 1 типа кривых второго порядка  и его исследование.

