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AHHOTaNuUA padoyeil MpOrpaMmbl JUCUUIIMHBI.
JuctumimHa «AHAJIUTHYECKAS TeOMeTPUS M JTHHeliHas ajredpa» BXoauT B 0a30BYIO 4acTh
o0pa3oBaTenbHON MTporpaMMbl fakajaBpuara no Hamnpasienuo  13.03.02 —
DJIEKTPOIHEPreTHKA U IJIeKTPOTEeXHUKA. J[MCIUIIIIHA pean3yeTcs Ha Gpu3udeckoM (akyinbTeTe
kadeapoi auddepeHnnaTbHbIX YpaBHEHUN U (QYHKIIMOHAILHOTO aHAN3a.

Jucuumvza HaneneHa Ha (GOpMHUPOBaHUE CICAYIOUINX KOMIIETCHIIUN BBIITYCKHUKA:
- CIOCOOHOCTRIO K CAaMOOPraHu3aIiy U camoobpasosanuio (OK-7);
- CIOCOOHOCTBIO OCYIIECTBIISATH MIOUCK, XpaHEeHHe, 00pabOTKy U aHaIN3 HHPOPMAIIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEICTABIATH €€ B TpedyemMoM popmare ¢
UCIIOIB30BaHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHomorui (OITK-1);
- CIOCOOHOCTHIO TPUMEHSTH COOTBETCTBYIOIMHI (PH3UKO-MAaTEeMaTHUECKUI anmapar, METO IbI
aHaJIM3a U MOJIETTUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BAaHUS TPU PEIICHUN
npodeccuonanbHbix 3aaau (OI1K-2).

OO0BeM IHCUMIUIMHBI 3 3a4eTHBIX €AUHHIL, B ToM umcie B 108 akameMuyeckux yacax Io
BUJIaM Y4EOHBIX 3aHITHIA

YueOHbIC 3aHATHUS dopma
B TOM YHUCJIE: IIPOMEKYTOUYHON
§ KonrtakTtHas pabora oOyvaronuxcs ¢ npenogasareiem | CPC, B aTTeCcTaluu
g o M3 HUX TOM (3auer,
3 3 = Jlexny | Jla6opar | Ilpaxtuu | KCP | xomcyns | umcne | anddepeHunposa
a 2 uu OpHBIE eckue TaluH 3a4er HHBIA 3a4€T,
3aHATHS | 3aHATUA 9K3aMCH
2 108 | 48 30 - 18 - - 60 3ayeT

1. Ilesin ocBOEHUSI AUCHMILINHBI.

LeasiMu 0OCBOCHMS TUCHUIUIMHBI AaHATUTHYECKON reOMETpUH U JIMHEHHOH anredpsl sBIseTCS
U3YYEHHE CTYIEHTAaMHU IPOCTPAHCTBEHHBIX 00BEKTOB (TOUKHU, MPSMBIE, IIJIOCKOCTH, GUTYPHI, Tella U
T.J1.) C TIOMOUIbIO METOJIa KOOPAMHAT, UCIOJB3Ys almapar anreOpbl, a TaKkKe U3ydeHHUEe JIMHEHHbBIX
MIPOCTPAHCTB, JTMHEHHBIX OTOOPAKECHHH, THHEHHBIX, OMIMHEHHBIX U KBaIPAaTUIHBIX (OPM, TCOPHH
MaTpHUll, CUCTEM JIMHEWHBIX YPaBHEHUMH, BBIYHUCICHHUE OIPEACIUTENEH, TEOPUHM MHOTOUYJIEHOB,
HaXO0XJ/IeHHe COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHUI, KAHOHWUYECKUW BHJI MaTpHl, U
€I1le CTYJIEHThI JOJKHBI YCBOUTD IOHATHUS, OTHOCSIIUECS K KPUBBIM U TIOBEPXHOCTSIM 2-T0 MOPSIIKa.

2.Mecto qucuumiausbl B cTpykrype OOIl 6akanaBpuara.

JucnuninHa «AHaTUTHYECKass TeOMETpHs W JHHEHHas anreOpa» BXOOUT B 0a30BYIO 4acThb
o0pa3oBaTenbHON MporpaMmMbl OakanaBpuara, o Hanpasieuo  13.03.02 — DjiekTpoIHepreTuka
U YJIEKTPOTEXHUKA.

AHanuTHYeCKas TeOMETpHUs U JMHEWHas anreOpa sIBJISETCS OJHUM M3 HadalbHBIX pa3/esioB
COBPEMEHHOM MaTeMaTHKH M WIPacT BaXHYIO pOJIb B OCO3HAHHOM OCBOCHHHM JIPYTHX
MaTeMaTHYECKUX M MPHUKIATHBIX TUCIMILINH, T.K. METO/bl AHATUTUYECKON T€OMETPUU U TMHEHHOU
anreOpsl HAXOAAT caMoe IIMPOKOE NMPHUMEHEHHE BO MHOTMX HayKax, Ha MEpPBBIA B3I, BEChbMa
OTJAJICHHBIX OT MAaTEeMAaTUKU. DTa TUCHMIUIMHBI BMECTE C MAaTEeMAaTHUYECKHM aHAJM30M, TEOpHen
(GYHKIIMHM KOMIUIEKCHOTO U JICHCTBUTEIBHOTO IIEPEMEHHOTO SBIAIOTCS (yHIAMEHTOM, Ha KOTOPOM
CTPOUTCS BCSI MaTeMaTU4eCKasl HayKa.




3. Komnerenuun odyuarouierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS U CHUIINHbBI

(mepeyeHb IAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs).

Kon HaumeHoBaHHe KOMIIETEHIMU U3 IInanupyemsble pe3yJbTaThl 00yYeHHSs
KOMIIeTEH o1oC BO
oM u3
orocC
BO
OK-7 CIOCOOHOCTBIO K CAMOOPTaHM3AIINN U YMeHue ucnosib30BaTh 3JIEKTPOHHBIE U
caM000pa30BaHHIO TBEp/IbIe HOCUTENH B IpOIECcCe
caMm000pa30BaHUs
OIIK-1 CTIIOCOOHOCTBIO OCYIIECTBISATH MOKCK, YMeHue ocymecTBIsATh MOUCK U 00paboTKy
XpaHeHune, 00padoTKy M aHAIU3 nH(pOpMaIUU 10 JIMHEHHOU anredpe u
nH(OpMALINY U3 PA3THYHBIX AHATUTUIECKON TEOMETPHUH
HCTOYHUKOB U 0a3 TaHHBIX,
MPEJCTABIATH €¢ B TpeOyeMoM
dbopmare ¢ UCIOIb30BaHHEM
WH()OPMALIMOHHBIX, KOMITBIOTEPHBIX H
CETEBBIX TEXHOJIOTHI
OIIK-2 CIIOCOOHOCTHIO PUMEHSATH YMeTh NPUMEHSATH OCHOBHBIC MTOJIOKCHHUS

COOTBETCTBYIOIIHI (PHU3UKO-
MaTeMaTHYECKUI afrmapar, METO/AbL
aHaIM3a ¥ MOJICIIUPOBAHMUS,
TEOPETUIECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS
IIPU PELIeHUN TPOoQecCHOHATbHBIX
3aa4

JUHEWHOHN anreOphl U aHATUTHIECCKOM
réeoMCTpru Mpu MOJACIMPOBAHUN
(hU3UYIECKUX TIPOIIECCOB

4. O0bem, CTPYKTYypa U coepsKaHue TUCHUIIIHHBI.

4.1. O0beM TUCHHMILIMHBI COCTABJIsAET 3 3a4eTHLIX equHUIl, 108 akageMuUecKHX 4acoB.
4.2. CTpyKTYypa U cofAepKaHNe TUCHUNIHHBI
OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHHIX enunauil 108 gacos.

Ne Pa3znen nucuunMHbI Cem | Bcero Buasbl yuedHoit DopMbI
padoThl, BKJIKOYAS TeKYLI.KOHTP.
cam.pa0. cTya-B B = ycIeB-TH.
TPya0eMK. (B 4ac.) z dopma

2 MPOMEKYT.
dek. | mp. | cam. | O aTTecTallMu
3aH. pao.
Moayas 1. Ilpocreitmne 3agaun 2
AQHAIUTHUY. TeOMETpUU. BekTopsl.
Marpuubl ¥ OnpenenuTeNny.
CucreMa JIMHEHHBIX YPAaBHEHUN.
Paznen 1. Ilpocreitmue 3amaum | 2 36 10 6 20 KOHTP.D.
AHATUTUYECKOU T€OMETPHUH.
Bexkropsl. Marpuisl "
ONpeACTUTENH. Cucrema
JIMHEUHBIX YPABHEHUM.
1 | Bekropsl. CkansipHOE, BEKTOPHOE, 2 2 5
CMEIlIaHHOe MIPOU3BEICHNE
BEKTOPOB U UX MPHJIOKEHUS.




2 | MaTpuisl ¥ ONpENSNIUTENId U HX 2 2 5
CBOICTBA.
3 | Cucrema JNWMHEWHBIX YpPaBHECHHM. 4 2 5
Meron I'aycca. IIpaBuio
Kpamepa.
4 | Panr MaTpUIIBL. Teopema 2 5
Kponekepa-Kanemnm.
Mopyas |l. IIpsimas u I0CKOCTB.
KpuBbie BTOporo nopsiaka.
Pazmen 2. IlpsimMas ¥ TIOCKOCTB. 36 10 6 20 KOHTD.p.
KpuBbie BTOporo nopsijaka.
5 | YpaBuenue mnpsmoii. CrocoObl 2 2 4
3aIaHus IPSIMOI.
6 | YpaBHeHue miockocTu. CrocoObl 2 1 4
3a/1aHus TUIOCKOCTH.
7 |IlpsimMass W TIJIOCKOCTh. YTOI H 2 1 4
paccTosiHueE.
8 | Dmnmunc, runepbona, mapabona u 2 1 4
MX CBOMCTBA.
9 | IlpuBeneHue ypaBHEHHUS KpPUBOU 2 1 4
2-T0 TOpsiiKa K KaHOHUYECKOMY
BUTTY.
Moayas  |ll.MHorounensr  u KOHTD.p.
KOMILJIEKCHBIE YHCla. KOJIJIOKB.
KBanparuunsie hOpMBL.
Paznen 3. MHorowiensl H 36 10 6 20 KOJIJIOKB.
KOMIUICKCHBIC qucla.
KBagpatuunbie (hopMmBI.
[ToBepxHOCTH 2-T0 MOpsIIKA.
10 | Anroputm  EBximmpma.  Teopema 2 2 4
bezy. Cxema ['opnepa.
11 | KoMmiekcHble 4Yuclia, JESHCTBUS 2 1 4
Hanx Humu. @Popmyna Myaspa.
W3BiieueHne KOpHs.
12 | Kopubl u3 enunannpl. [IpunoxeHus 2 1 4
KOMIUIEKCHBIX YHCEI.
13 | Kagparnunas ¢popma u ee paHr. 2 1 4
Kanonunueckuit BH/I. Meron
Jlarpanxa.
14 | IToBepxHOCcTH 2-rO mMOpsiAiKa M UX 2 1 4
KJaccuukanms.
HToroBsiii KOHTPOJIb
IloaroroBka K 3aueTy 3a4yer
UTOro 108 30 18 60

4.3. Copep:kaHue TUCUUIIUHBI, CTPYKTYPHMPOBaHHOE N0 TeMaM (pa3aesiam).

4.3.1. Cooeporcanue neKYUOHHBIX 3AHAMUIL RO OUCYUNTIUHE.

Moayas |. Ilpocmeituue 3a0auu ananumuyeckoii 2ceomempuu. Bexkmopwi. Mampuyot u

onpedenumenu . Cucmemuol TUHENHBIX YPAGHEHUIL.




Tema 1. BBenenwe: mpeaMeT W 3alaydl aHATUTHYECKON Treomerpuu. AdduHHAS cucTemMa
koopauHat B Ep u E3. [IpsimMoyronbpHast ekapToBa cucTeMa KOOPJMHAT KaK YaCTHBINA ciiydaid oOriein
adhGuHHON cHCTEeMBI KOOPIUHAT.

[Ipocreimme 3aga4u aHATUTUYECKON TEOMETPUH:

1) paccTosiHEEe MEXKIy TOYKaMU; 2) JEICHUE OTPe3Ka B JaHHOM OTHOIICHHH; 3) omaak
TPEYroJIbHUKA.

[TonsipHast cucTremMa KOOpIMHAT Ha IUIOCKOCTH, IMJIMHApUYECKas M cdepuueckas CUCTEMbI
KOOPJMHAT U CBS3b C JE€KAPTOBOU MPSAMOYTOJIbHOM.

Tema 2. Bektopsl. ClokeHUE BEKTOPOB. ¥ MHOKEHUE BEKTOpa Ha unciio. [loHsTHE TUHEHOM
3aBUCUMOCTH BEKTOpOB. basuc. Teopema 0 €IMHCTBEHHOCTH DPA3JI0KEHUS BEKTOpa IO JTaHHOMY
6aszucy. Koopnunatsl Bektopa. CkayisipHOE MPOU3BEACHUE BEKTOPOB U €ro CBOWCTBAa. BekTopHoe
MPOU3BEJCHUE BEKTOPOB U €ro cBoicTBa. CMEMaHHOE MPOU3BEICHUE BEKTOPOB M €ro0 CBOMCTBA.
JIBOMIHOE BEKTOPHOE IIPOU3BENCHUE BEKTOPOB.

Tema 3. MaTpuubl U ACHCTBUS HaJ HUMH, CBoWcTBa. Omnpepenutenu 2-ro U 3-ro, N-TO
nopsiaka. OnpeaenuTensb TPEyroJbHOW MaTpUIlbl M MaTpullsl Banaepmonaa. ObpatHas MaTpuua.

Tema 4. Cucremsbl TUHEHBIX yYpaBHeHU. Meton ["aycca u npaBuino Kpamepa. OgHopoiHbIe
cuctemsl. Panr matpunsl. Teopema Kponekepa-Kanemnn.

Monyas 1. Ilpamas u nnockocmo. Kpuesle 2-20 npaoka.
Paszoen 2. Ilpaman u narockocmey. Kpusble 2-ro nopsiaka.

Tema 1. Tlpsimas nuHHMS Ha TUIOCKOCTH. KaHOHMYeckoe M mapamMeTpUyecKue ypaBHEHHUS
IpsAMOM. YpaBHEHHUE MPSAMOM, IPOXOMAILNECH 4Yepe3 JaHHYI0 TOYKY NEPHEHAMKYJISIPHO JaHHOMY
BekTopy. OOI11ee ypaBHEHHE TIPSMOM M €ro UCCeA0BaHNEe. Y paBHECHUE TIPSIMOM, IPOXOIAIICH yepes
JIB€ JAHHBIC TOYKH. VYpaBHeHue mpsMoi  “B OTpe3kax’. YpaBHEHHE MpPSAMOM C YIJIOBBIM
kodpduimeHToM.  Yroan  MeXAy ~ ABYMs — HOPSAMBIMHA.  YCIOBUS — MApAICNbHOCTH U
NEepIEHANKYIIPHOCTH JIBYX NpsMbIX. HopmanibHOE ypaBHEHHE IUIOCKOCTH M MPUBEACHUE OOIIEro
YpaBHEHUs K HOPMaJbHOMY BHY. PaccTosiHME OT TOUKH 10 MPAMOM Ha MIIOCKOCTH. [IydoK npsimMbIX.

[TnockocTs. YpaBHEHHE MIOCKOCTH MPOXOJIAIICH uepe3 AaHHYI0 TOouky. OOIuee ypaBHEHHE
wiockocTd. MccnenoBanue oOmero ypaBHeHUsi IUIOCKOCTH. IlapameTpuueckue ypaBHEHUs
IIJIOCKOCTH. Y PAaBHEHUE INIOCKOCTHU NPOXOALIEH Yepe3 TPU JaHHbIE TOYKU. Y PaBHEHUE IIJIOCKOCTH
“B oTpe3kax”. YCIOBHS MapayICIbHOCTH, MEPIEHANKYISIPHOCTA U COBMNAJCHUS JABYX TJIOCKOCTEH.
HopmanbeHoe ypaBHEHHE IMJIOCKOCTH U IpHUBEICHHE OOIIEr0 YPaBHEHUS K HOPMAJbHOMY BHIY.
Pacctositnue ot Touku no miockocTu. ITydok minockocted. CBsizka miuockocteil. KaHoHnueckoe u
napamMeTpudecKue ypaBHeHHs HpsMoH B Es. IIpsmas kak nuHUSA nepecedeHust ABYX IIIOCKOCTEM.
VYcnoBus napaJuieIbHOCTH U IEPIICHIUKYIISIPHOCTH IBYX OpsiMbIX B Es. Ilpsimas u miockocts B Es.
Touka nepecedeHus: NPSMOW U IUIOCKOCTU. Y CIIOBUS NApaJIEIbHOCTH, NEPICHAUKYJISIPHOCTH U
MPUHAMICKHOCTH TMPSIMOM M TUIOCKOCTH. YTOJ MEXKIYy NPSMOM W IUIOCKOCTBIO. YTOJI MEXIY
IJI0CKOCTSAMU. PaccTosiHue ot Touku 10 npsMon B Ez. Paccrosnue Mexny nByms npsMsIMU B Es.

Tema 2. OKpyXHOCTb. DJUIMIIC, BBIBOJI KAHOHMYECKOI'O YpPaBHEHHUS. ODKCIEHTPUCUTET U
JUPEKTPUCHI 3Jutunca. Beipaxkenue (oKalbHBIX panycoB 4yepe3 dKCIeHTpucureT. KacarenbHas K
smuncy. OnTUYecKoe CBOMCTBO 3JLIUIICA.

'unepOona. BpIBOA KaHOHWYECKOTO YypaBHEHHMS. ACHMNOTOTHI TrumnepOonbl. BeipakeHue
(boKaNnbHBIX PaJANYCOB FUIEPOOIIBI Yepe3 IKCIEHTPUCUTET. ONTHYECKOE CBOMCTBO TMIIEPOOIIBI.

[Tapabomna. BwiBom kaHoHWYeckoro ypaBHeHHs. KacarenpHas k mapabose. Omnrtuueckoe
CBOMCTBO Mapabosbl. YpaBHEHUS TUAMETPOB AILIUTICA, TUIIEPOOIIBI U TapaboIIbl.

[IpeoOpa3oBanue cuUCTeMbl KOOpAWHAT Ha IUIOocKocTH. IIpeoOpa3oBaHue mapamienbHOTO
MIEPEHOCA U TIOBOPOT CUCTEMBI BOKPYT Hayalla KOOPAUHAT.

Mopnyas |11. MHoOro4/1eHbI H KOMILIEKCHbIe Ynca. KBaaparuunsie ¢popmbl.
IloBepxHOCTH 2-T0 MOPAIKA.

Pa3zoen 3. MHOro4wieHbl 1 KOMILIeKCHbIe yncaa. KBagpaTuunsie popmel. IloBepxHocTn
2-T0 NMOPSiAKA.

Tema 1. Muorowiensl u paeiictBus Haja HuMu. Jlenenue ¢ ocratkoM. HOJI, anroputm
EBximmna. Teopema besy u cxema ['opuepa. @opmyinsl Bueta, hopmyna Jlarpanxka. Paznoxxenue Ha
JUHEWHBIE MHOMKUTEIM MPAaBUIBHON panMoOHAIBHONH 1podu. CHMMETpUYecKHe MHOTOUJICHBI.
CTeneHHbIe CYMMBI.



Tema 2. JluneiiHple mnpeoOpa3oBaHWs HEW3BECTHBIX. KBampatudyHas ¢opmMa M ee paHr.
Kanonnueckuii 1 HOpmanbHbli Buj. Meton Jlarpanka mpuBeneHUs K KaHOHUYECKOMY BHIY.
3HaKoOMpeIeIeHHOCTh KBapaTuaHou popmel. Kpurepuii CunbBecTpa.

Tema 3. KaHoHMYecKHe YpaBHEHHUS IOBEpXHOCTEH BTOporo mnopsaka. IloBepxHoctu
BpamieHusi.  TpexocHbld  dumncousi.  OAHOMONOCTHBIA — THMEPOOJION,  JIBYXIOJIOCTHBIN
runepOosonl. DIUMNTHYECKU napabonoua. ['unepbonuueckuii napadonounn. Lunuaapudeckue
MIOBEPXHOCTH. [IpaMonuHeiiHble  oOpasyromue  OJHOMOJIOCTHOrO  rumepbosiouaa U
rUIepOoINYecKoro napadoaonsa.

4.3.2. Coodeprrcanue npakmuyeckux 3aHAMUI o OUCYUNIUHE.

3anstue 1. [IpsmoyronpHble U aQGUHHBIE KOOPAMHATHI TOYEK HA IUIOCKOCTH. PaccTosHue mexnay
JBYMsI TOUKaMU Ha MJIOCKOCTH.

3ansarue 2. [lenenue orpe3ka B JaHHOM OTHOIIEHUU. [lmomaas TpeyroinbHuKa.

3anstue 3. [lonspHas, IUIMHIpUYECKas U cheprudecKas CUCTEMbl KOOPAUHAT.

3anstue 4. Bexropsl. JleiicTBus Hag BekTopaMu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

3ansarue 5. BektopHOe Mpou3BeeHNE, CMEIIaHHOE TPOU3BEIECHUE BEKTOPOB.

3ansarue 6. [Ipsmast TuHUS HA TITIOCKOCTH.

3ansarue 7. PaccrosiHME OT TOYKM A0 OpSAMOM. YToil MEXIy NpsAMbIMH. PaccrosiHue Mexay
PSIMBIMHU.

3ansrue 8. [Inockocts. CocTaBieHue ypaBHEHHS INIOCKOCTH 110 Pa3IU4YHbIM

e€ 3ananuaM. [Iy4ok nmiockocTen.

3ansatue 9. YpaBHeHME IPSIMON B IPOCTPAHCTBE.

3ansarue 10. ITydok npsMbIx. PaccTossHME OT TOUKM 10 IPSIMOM B ITPOCTPAHCTBE.

3ansarue 11. KanoHnyeckue ypaBHEHHS 3JUIHTICA.

3anstue 12. KanHonnueckue ypaBHEHHUS TUTIEPOOIIBI U TTapadOJIbI.

3ansTtue 13. [IpuBenenue oOmIero ypaBHEHUsI KPUBOM BTOPOTO TOPSIKA K

KaHOHMYECKOMY BHUIY.

3anstue 14. YpaBHeHne duInIica, TUIEPOOITBl U TapadoIIbl B TIOJISIPHBIX KOOPAUHATAX.

3ansarue 15. LlenTp nmuHMN BTOPOTO nopsiaka. luameTpel KpUBOM BTOPOTO MOPSIIKA.

3ansarue 16. AcuMIOTOTBI KpUBOI BTOpOro nopska. KacaTenbHble K JINHUKA BTOPOTO MOPSAKA.
3ansarue 17. KaHoHHMYeCKHE ypaBHEHHUS ITOBEPXHOCTEN BTOPOro nopsiaka. [loBepxHocTr BpamieHus.
TpexocHsriit smmuncona. OHOTOIOCTHBIM TUTIEPOOION I, IBYIOIOCTHBIM TUTIEPOOTOHI.

3anstue 18. Dmmunrtuyeckuii napadonoua. I'nnepbonuueckuii napadonous. Llmmmuapudeckue
noBepxHocTH. [IpsMonnHeiiHbIe 00pa3yoNue 0AHONOIOCTHOIO THIepOoIonIa U
runepooInYecKoro napadoionsa .

3anstue 19. Matpuubl u 1eicTBUS HaJ HUMH, cBoicTBa. Onpenenurenu 2-ro u 3-ro, N-ro mnopsiaka.
Onpenenurens TPEYroJbHOW MaTPHUIlkl B MaTpullbl Bannepmonaa. OGpaTHas MaTpHIia.
3ansarue 20. CucreMsl TUHEUHBIX ypaBHeHU. Metop ["aycca u npaBuno Kpamepa. OgHopoiHbIE

cuctemsl. Panr matpunsl. Teopema Kponekepa-Kanemnn.



3anstue 21. MHorowieHsl u nevictBus Hag HUMH. [lenenue ¢ ocrarkom. HOJI, anroputm EBkinja.
Teopema besy u cxema ['opHepa.

3anstue 22. @opmynsl Buera, popmyina Jlarpanka. Paznoxenne Ha THHEHHBIC MHOXUTETH
MPaBUJILHON pallMOHATBHOM Apoou. CuMMETpUYecKrne MHOTOWICHBI. CTETICHHBIC CYMMBI.

3anstue 23. JluneiiHple mnpeoOpa3oBaHHWs HEW3BeCTHHIX. KBampaTwdHas ¢opma W €€ paHr.
Kanonnueckuii 1 HOpmanbHbli Buj. Meton Jlarpanka mpuBeneHUss K KaHOHUYECKOMY BHIY.
3HaKoOMNpeIeIeHHOCTh KBaipaTuaHou popmbl. Kpurepuii CuibBecTpa.
5. Ob6pa3oBaTeibHbIE TEXHOJIOTHH.
B xo1e ocBoeHuUs TUCHUIUIMHBI TPEyCMaTPUBAETCS IPUMEHEHUE CIAEAYIOINX aKTUBHBIX

METO/IOB 00Yy4YeHUSs

1. BreinonHeHUE NPAKTUUECKHUX 3aJaHUM C 3JIEMEHTAMU UCCIIEI0OBAHMUS.

2. OrtyeTHBIE 3aHATHUS MO pa3/IesiaM.

3. BhImonHeHHe CTyIeHTaMHU HHIMBUYyaTbHOM UCCIIEIOBATENILCKON PaOOTHI O aHATHU3Y

3aJJaHUM C TOMCKOM U BHIOOPOM METOJa UX PELICHUS.

4. Pa300p KOHKPETHBIX 3a/laHU.

5. Kpyrabie cTombl.
6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOAATEIbHOH Pa0doThI CTY/ICHTOB.
1. [TogroroBka K NpaKTUYECKUM 3aHATHUSM.
2. Pemienue 3amau.
3. IloaroroBka K KOJUJIOKBUYMY.
4. IToaroToBKa K KOHTPOJIBHOH padoTe.
5. IloaroToBka K 3K3aMeHy.

Pa3pennl "u TeMBbI Jif) §: Buabl u conepxkanue camocrositebHol [JIuTeparypa
CAMOCTOSITEJILHOTO U3YUYeHH s padoTsI
Pazoen 1. Ilpocmentwue 3a0auu
ananumuueckou ceomempuu. Bekmoput
. IIpamaa u nnockocme.
Mampuuywst u onpedenumenu. Cucmemot
JIUHEUHBIX YPAGHEHUIL.
Tema 1. 3amauyu aHaATUTUYECKON Jloxiianpl Ha TeMy:
TCOMETPHH. 1. Kitaccuueckue teopemsl mnanumerpud. | [1], [7]
2.YT0J1,pacCTOsSHUE, TUIOIAMIb.
Tema 2. BekTopbl 1 X CBOWCTBA. Jloknazasl Ha TEMY:
1.00beMBbI TE. [3], [6]
Tema 3. [Ipsimasi ¥ MIIOCKOCTb. Jloxsianpl Ha TeMy:
1. Vron Mexy npsSiMO# U MIOCKOCTEHIO, [2], [4]
MEX1y PSIMBIMH, MEX]Y MIIOCKOCTSIMHU.
Temad.MaTpuIisl U ONPEIACTUTEITH. Jlokan Ha Temy: [4], [6]
1.MeToabl BBIUUCICHUS ONTPEACTUTENCH
N-TO OpsIKA.
Pazoen 2. Kpuevie emopoco
nopsaoka.  Ilogepxnocmu  emopozo
nopsaoka.
Tema 1. Kpussle BTOporo nopsaxa. Jloknazasl Ha TEMY:
1.TlpuBenenune KpuBbIX BTOporo mopsiaka | [2], [7]
K KAHOHUYECKOMY BHU]TY.
2. UccnenoBanue o01Iero ypaBHeHUs
KPHUBBIX BTOPOTO MOPSIKA.




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.CedeHust NOBEPXHOCTENW BTOPOTO
HOpSIZIKA.

Jloxitapl Ha TeMy:
1.Konunueckue ceueHusl.

[5], [7]

2.006pa3yromnue MoBepXHOCTEH BTOPOTO
HOPSIKA.

Pazoen 3. Muozounenwvt u komnaexkcuole |Jloknag Ha TeMy:

yucna. Keaopamuunwvie gpopmoi.

1. KoMIUIEKCHBIE YHCIIa U UX
HNPUIIOKEHUS.
2.KaHOHMYECKHI1 BU]T KBaIpaTUYHON

dopmBI.

[4], [3]. [6]

7. ®OH]1 OLIEHOYHBIX CPEJCTB, /JIs MPOBeJeHNs TeKYIero KOHTPOJIsl yCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTEeCTAIUM 110 UTOTaM OCBOCHUS TMCUMILINHBI.
7.1. IlepeyeHb KOMIIETEHUUI ¢ YKa3aHHeM 3TanoB UX (opMUPOBaHMS B MpPoLEcCe OCBOEHMS

o0pa3oBaTeIbHON NPOrPAMMBI.

Kon HanmenoBanue ILnanupyemslie pesyabrartsl | IIponeaypa
KOMIIETEHIUH | KOMIIETeHIIUH U3 | o0y4eHus: OlleHUBAHMS
3 ®roc BO | ®roc BO
OK-7 CITOCOOHOCTBIO K YMeHHe UCTI0Ib30BaTh YcTHBI onpoc
caMOOpraHu3aIluy U AJIEKTPOHHBIE U TBEP/IbIC
camM000pa30BaHHUIO HOCHUTEJH B Mpoliecce
camMo0o0pa3zoBaHus
OIIK-1 CIOCOOHOCTBIO YMeHHe oCymecTBIATh KOJUUIOKBUYM
OCYIIIECTBIIATh IIOUCK, MIOUCK U 00paboTKy
XpaHeHue, 00paboTky U | HH(pOpPMAIUHU 10 JIMHEWHON
aHanu3 UHPOpPMaLUU U3 | anredpe U aHATUTHUYECKON
Pa3IUYHBIX HCTOYHUKOB | T€OMETPUU
u 0a3 JaHHBIX,
MPEJICTaBIIATh €€ B
TpedyemoMm opmare ¢
HCIIOJIb30BaHNEM
UH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHUI
OIIK-2 Croco0OHOCTBIO Biagers 0CHOBHBIMU YcTHBI onpoc
UCIIOJIb30BaTh B npreMaMy TPUMECHECHHUS
npodecCHOHATbHON AHAIMTUYECKOM T€OMETPUU U
JIEATENLHOCTH 0a30BLIE JTUHEHHOH anredpe K
3HAHUSA buznyeckuM 3agaduam
byHIaMEHTaTBHBIX
pa3zenoB MaTeMaTHKH,
CO3/1aBaTh
MaTeMaTH4eCcKue MO
TUTIOBBIX
poeCCHOHATBHBIX
3a/1a4 u
UHTEPIPETUPOBATH
NOJIy4ECHHBIE PE3YIIbTAThI
C YYETOM T'paHUI]
IIPUMEHUMOCTHU MOJEIIeN




7.2. TunoBble KOHTPOJILHbIE 32 TAHUS

1)

2)

3)

4)

5)

6)

1)
2)
3)
4)

5)

6)

1)
2)

3)

KoHTpo/bHO-U3MepHuTeIbHbIE MATEPHAJBI
Bapuanmoelr koumponvHbix pabom no anarumu4ecKkol 2eomempuul.
1 sapuanm.
B tpeyronsuauke ABC nanbl qymmnbl ero ctopoH BC =5, CA =6, AB = 7. Haiiaute ckanspHoe

npoussenenne Bektopos AB u BC .
Jlausl 1Ba BekTopa: a = {11, 10, 2} u b = {4, 0, 3}. Haiitu Bexkrop C mnuHEI 1,
TIepIeHIUKY/IAPHEI K BeKTopaM @ u D M HampaBneHHEIH Tak, 4TOOBI YHOPSAJOYEHHAs TPOHKa

BeKTOpoB ¢, D, C nMena momoxuTensHyI0 OPHEHTAIHIO.
Hanbl ypaBHeHus: 3x—2y+1=0, x—y+1=0 aByX CTOpOH TpeyroiibHuUKa U ypaBHeHHEe 2x—)—1=0
MEJIMaHbl, BBIXOAIIECH U3 BEPIIMHBI, HE JeKalled Ha nepBoi ctopoHe. COCTaBUTh ypaBHEHUE
TPETbEW CTOPOHBI TPEYTOJIbHUKA.
CocTaBuTh ypaBHEHHUE TNIOCKOCTH, MMPOXOAAIICH depe3 ock Oy U paBHOYAAIEHHON OT TOYEK (2,
7,3)u(-1,1,0).
B nyuke, omnpegemsemom T1iockocTsaMu  2x+y—3z=0 wu 5x+5y-4z+3=0, wHalTH 1B
HEepPICHANKYIISPHBIC APYT IPYTy TUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIUT Yepe3 Touky Moy(4, -3,
1).
[IpuBectu ob1Iee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUTY, CIIENIATh ICKU3.
HaiiTn koopAuHATHI IEHTpa B MEpBOHAYAIBHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMIToT (ecau ecTh). HanncaTh ypaBHeHUs TuameTpa, napaiensHoro Bekropy a=(1,2) u
JIMaMeTpa, emy conpsbkéHHoro. Haiitu ypaBHeHHE KacaTebHOM, TPOXOIAILIEH, Yepe3 TOUKY
M(-1, 1).

142 + 24xy + 21y* — 4x + 18y — 139 = 0,.

2 sapuanm

JIBe BEpLIMHBI TPEYrojbHUKA HaxoasaTcst B Toukax A(S, 1) u B(-2, 2), TpeTbs BepLIHMHA — HA OCH
Ox. 3Has, 4To IUIOIA/Ib TPEYroJbHUKA paBHa 10, HANTH TPETHIO BEPIIUHY.
Boruucnute 00bem nmapamuienenunena ABCDA'B'C'D’, 3nas ero Bepmuny A(1, 2, 3) u KOHIIBI
BeIXO AKX U3 HeE pébep B(9, 6, 4), D(3, 0, 4), 4'(5, 2,6).
Yepes Touky (2, -1) mpoBecTH TpsSMYIO, OTPE30K KOTOPOM, 3aKIIOUEHHBIH MEXKIY OCIMH
KOOPJMHAT, JeNHIICS Obl B JAHHOM TOUYKE MOIOJIaM.
Haiitu 00BEM TeTpa’npa, 0OOpa30BaHHOIO IUIOCKOCTSIMH KOOPJAMHAT M IUIOCKOCTHIO,
npoxosiei uepe3 Touky (3, 5, -7) ¥ oTcekaroniel Ha 0CsIX KOOPAMHAT PABHBIE OTPE3KHU.
B nyuke, omnpegemsemom T1iockocTsIMU  2x+y—37=0 wu 5x+5y-4z+3=0, wHaWTH 1B
NEepPICHANKYIISPHBIC APYT IPYTy TUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIUT Yepe3 Touky Moy(4, -3,
1).
[IpuBectu ob1Iee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUTY, CIIENIATh ICKU3.
HaiiTn koopAauHaTHI IEHTpa B MEpBOHAYAIBHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMIToT (ecau ecTh). HanucaTs ypaBHEHHs quaMeTpa, mapajieabHoro Bekropy a=(1, 2) u
JIMaMeTpa, emy conpsbkéHHoro. Haiitu ypaBHeHHME KacaTenbHOM, TPOXOIAILIEH, YePE3 TOUKY
M(-1, 1).
29%° — 24xy + 36y° + 82x — 96y — 91 = 0.
3 eapuanm

Haiitu mymny Bektopa @ = 3M — 4N, 3Hass, yto M U N — B3aUMHO NEPNEHAUKYIAPHBIC
€IMHUYHbIE BEKTOPBHI.

Bbruncnuts miomans TpeyroibHUKa, BEPIIMHBI KOTOpOro Haxojsarces B Toukax A(-1, 0,-1), B(0,
2,-3),C(44,1).

Haiitu Touky, cummeTpuuHyto Touke M(-2, 9) OTHOCUTEIBHO MPSIMON

2x—3y+18 =0.
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4)

5)

6)

1)
2)

3)

4)

5)

6)

1)
2)

3)

4)

5)

6)

1)
2)

CocTaBUTh yYpaBHEHHUE IJIOCKOCTH, OTCeKarome Ha ocsix Ox u Oy OTpPE3KH, COOTBETCTBEHHO
paBHbIe 5 1 —7, 1 Ipoxosei yepe3 Touky (1, 1, 2).
B nyuke, omnpegemsemom T1iockocTsIMu  2x+y—37=0 wu 5x+5y-4z+3=0, wHalTH nBE
NEePIEHAUKYIISIPHBIC IPYT IPYTY TUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOIAUT Yepe3 Touky Mo(4, -3,
1).
[IpuBecTu ob1ee ypaBHEHHE KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BHJTY, CIIENIATh ICKHU3.
HaiiTn koopAauHaThI IEHTpa B MEpBOHAYAIBLHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMIToT (ecau ecTh). HanucaTh ypaBHEHHs quaMeTpa, mapajieabHoro Bekropy a=(1, 2) u
JIMaMeTpa, emy conpsbkEéHHoro. Halitu ypaBHeHHME KacaTenbHOM, TPOXOIAILIEH, Yepe3 TOUKY
M(-1, 1).
4x2 + 24xy + 11y* + 64x + 42y + 51 = 0.
4 eapuanm
OmnpenenuTh BHYTPEHHUE YIIIbI TpeyroibHuKa ¢ BepmuHamu A(1,2,3), B(3,0,4), C(2,1,3).
Jlansl Bepmuabl TeTpadapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu mnmuny ero
BBICOTHI, OMMYIIIEHHON U3 BepiuHbI D.
Haner nBe mpsimbie 3x+4y-2=0, 5x—12y—4=0 u Touka (1,1). BHyTpu yrma, obpa3zoBaHHOTO
JaHHBIMU TPSIMBIMH W COJIEPKAIler0 JNaHHYI0 TOYKY, HAWTH TaKyl TOYKY, 4YTOOBI e&
paccTosiHus A0 JAaHHBIX MPSMBIX ObUIH PaBHBI COOTBETCTBEHHO 3 1 1.
Jansl Bepmmnbl TeTpadapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8). Hanucats ypaBHEHHE
MIJIOCKOCTH, MPOXOJIAIIEH uepes npsimMyto 4B u paBHoynanéHHou ot BepimuH C u D.
B myuke, ompeaensemMoMm mimockocTsmMu 2x+y-3z=0 wu Sx+5y-4z+3=0, wHaiitu 1aBe
NEePICHIUKYIIAPHBIC IPYT APYTY TIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIMT Yepe3 Touky Mo(4, -
3,1).
[IpuBectu ob1Iee ypaBHEHUE KPUBOW BTOPOTO MOPsAKA K KAHOHUYECKOMY BUJTY, CAENaTh
scku3. HaliTu KOOpIMHATHI LICHTPA B IEpBOHAYAIBHOM cucTeMe KoopAauHaT. HanucaTs
ypaBHEHHUsI aCUMITOT (ecliu ecTh). Hanmucarh ypaBHeHHsI TuaMeTpa, mapaieIbHOro BEKTOPY a
= (1, 2) u nuamerpa, emy conpspk€HHoro. HaiiTu ypaBHeHHe KacaTelbHOM, IPOXOIAIICH, uepes
touky M(-1, 1).
Ox? + 24xy + 16y* — 18x + 226y + 209 = 0.
5 eapuanm
Boerarcnuth 006EM TeTpadapa, BEPIIUHEI KOTOPOTO HAXOASITCS B TOUKAX:

A(1,-1,1), B4, 1,-2), C(6, 3, 7).

Hanbl Bepimnbl Tpeyronbanka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1). Beruucnute mHy €ro
BBICOTHI, OMYIIIEHHOUN U3 BepIINHBI B Ha cTopony AC.
JlaHo ypaBHeHHE CTOpOHBI poMba x+3y—8=0 u ypaBHeHue ero nuaronanu 2x+y+4=0. Hanucatp
YpaBHEHHUS OCTAJIBbHBIX CTOPOH pomOa, 3Has, 4Yro Touka (-9, -1) JeXUT Ha CTOpOHE,
HapajuleIbHOM TaHHOM.
Hamucatps ypaBHEHHME TUIOCKOCTH, MPOXOAIICH yepe3 Touky (1, 2, 3), mapasienbHON TpsiMO
X=y=Z u otcekarouieit Ha ocsix Ox u Oy paBHbIE OTPE3KHU.
B nyuke, omnpegemsemom T1iockocTsaMu  2x+y—-3z=0 wu 5x+5y-4z+3=0, wHalTH nBe
NEePIEHAUKYIISPHBIC IPYT IPYTY TUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOIAUT Yepe3 Touky Mo(4, -3,
1).
[IpuBecTu ob1ee ypaBHEHHE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BHJTY, CIIENIATh ICKHU3.
HaiiTi koopAauHaTHI IEHTpa B MEpBOHAYAILHOM cUcTeMe KoopauHat. HanucaTte ypaBHeHUS
acuMnToT (ecau ecTh). HanucaTh ypaBHEHHs [uameTpa, napaieasHoro Bekropy a = (1,2) u
JIMaMeTpa, emy conpsbkEéHHoro. Halitu ypaBHeHHE KacaTenbHOM, TPOXOIAILIEH, Yepe3 TOUKY
M(-1, 1).

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

6 eapuanm

Janbl a1Be cocenuue Bepiunubl kBaapara A(-3,2) u B(2,4). Haittu 1Be apyrue BEpIIHHBEIL.

Boruncnuths ckanspaoe mpoussenenue (a, D), ecnm a=3 p-2(Q, b=p+4Q, rne p u q -
/IMHUYHbIE B3AMMHO MEPHEH IUKYIIAPHbIE BEKTOPHI.
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3) Mano ypaBheHHe x—2y+7=0 CTOpPOHBI TpEyrojbHHKa W ypaBHeHHS x+y-5=0, 2x+y-11=0
MeJlMaH, BBIXOJSIIMX W3 BEpIIMH TPEYrOJIbHUKA, JISKAIIMX Ha JaHHOM mpsmoil. CocTaBUTh
YPaBHEHMsI IBYX JIPYTHX CTOPOH TPEYroJbHUKA.

4) JlokazaTb, 4TO IIOCKOCTh 3x—4y—27+5=0 mepecekaer oTpe30K, OrpaHMueHHbIA Toukamu Mi(3, -
2, 1) u My(-2, 5, 2).

5) B

ny4yKe, ONpeAeisieMoM IUIocKocTsMH  2x+y-37=0 u 5Xx+5y-4z+3=0, HaiiTu 1Be

HEePICHAMKYIISPHBIC APYT IPYTy IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOIUT Yepe3 Touky Moy(4, -3,

1).

6) IlpuBectu oOlee ypaBHEHHUE KPUBOW BTOPOTO MOPS/IKA K KAHOHUYECKOMY BUJLY, C/IEIaTh ICKU3.
HaiiTi koopAauHaTHI IEHTpa B MEpBOHAYAIBHOM cUcTeMe KooparHat. HanucaTte ypaBHEHUS
acuMIToT (ecau ecTh). HanucaTth ypaBHEHHs quaMeTpa, mapajieabHoro Bekropy a=(1, 2) u
JIMaMeTpa, emy conpsbkEéHHoro. Halitu ypaBHeHME KacaTebHOM, TPOXOIAILIEH, YePE3 TOUKY

M(-1, 1).
14x% + 24xy + 21y* — 4x + 18y — 139 = 0.
Tecmut no ananumuueckoil zeomempuu
Tecm 1. Cucmemut Koopounam.
-1) JlaHbI TpU MOCIIEIOBATEIbHBIX BepInHbI mapauieaorpamma A(-2;1), B(1;3), C(4;0). Haiitu

YETBEPTYIO €r0 BEpUINHY.

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

-5) Haiitu paccrosnue mexay asyms Toukamu A(4;3) u B(7;7).
1)32)23)84)65)5
-2) Ha ocu Oy HaiiTi TOuKy, paBHOYyaeHHY0 OT Touku M(-8;-4) u OT Hayama KOOpIUHAT.
1) (1;1) 2) (0;-10) 3) (10;0) 4) (0;-3) 5) (2;-4)
-3) Han tpeyromsuuk ABC: A(2;-3), B(1;3), C(5;-1). Haiitu Touky M(X;y), CHMMETPUIHYIO
BepuinHe A oTHOCUTENBHO cTopoHbl BC.
1) (1;-1) 2) (2:4) 3) (7;2) 4) (0;0) 5) (-3;-10)
-1) Haiitn meHTp OokpyHOCTH, mpoxonsiieii yepe3 Touky A(-4;2) m xacatomieiics ocu OX B
touke B(2;0).
1) (2;10) 2) (2;-8) 3) (4,8) 4) (-4:10) 5) (0;0)
-4) Haiitu koopauHaTel TOuku M, nensimen otpe3ok MiM; B otHomenun A=2, ecnu M1(2;3) u
Mz(-5;1).
15 4 5 8.5 3.4
ve02 (539 (5] 053]0 5]
-3) Onun u3 KOoHIOB oTpe3ka AB.Haxomutcs B Touke A(2;3), €ro cepeanHoOl CIyKUT TOYKa
M(1;-2). Haiitu apyroii KkoHelr B oTpeska.
1) (6;0) 2) (06) 3) (0;-7) 4) (7;7) 5) (-1;-3)
-2) Haiitu cepenuny otpeska MiM; , eciiu M1(2;3), Ma(-4;7).
1) (1)) 2) (-1,2) 3) (0:2) 4) (5:5) 5) (3:1)
-4) Hau tpeyroasauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu nnuny meauanst AD.
1) 32) 53) 7 4)4/45 5)/55
-3) BbI4uCInTh MI0IMa1s TPEYroIbHUKA, BEPIIMHAME KOTOpOoro ciyxkar touku A(2;4), B(9;4),
C(7:6).
1)52)33)74)95)4
-4) JIBe BepIIMHBI TpeyroibHUKa HaxonsaTcs B Toukax A(5;1) u B(-2;2), Tperbs Bepumna C —

Ha ocu OX. 3Has1, 4TO IJIOMIAas TPEYroJbHUKA paBHa 10, HAWTH TPETHIO BEPIIHUHY.

1) (-8:0) 2) (32;0) 3) (8;0),(32;0) 4) (-8:0),(32;0) 5) (12;0)
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-1)

T
Haiitu mnomnspHble KOOpPAMHATBI TOYKH, CHUMMETPUYHON TOYKE A(l; Zj OTHOCHUTEJILHO

IToJIroCa.

UEIC RIS R CGIRICH

-2) V4
Brruucnuth nosisipHble KOOPJAMHATHI CEPEIUHBI OTpe3Ka AB, ecinu A(& Ej u B(8;0).
37 r T
1) 5= 2) | 4v2; ;== 1 4) | 343;—- | 5) | 842,
()2 (w272 ) o (57 ) o[22
-3) Haiitn npsMoyroipHble KOOPAWHATHI TOYKH, 33/IaHHOI B MOJISIPHON CHUCTEME KOOpPIMHAT:
T
/‘( 2; gj, IpUYEM TMOJSPHAs OCh COBIAJAET C MOJIOKHUTEIBHOM MOJIYyOChl0 OcH abcuuce,
a Ha4aI0 KOOPAMHAT — C MOJFOCOM.
1) (:35)2) (-+2:4)3) 1:+3) 4) [33:2)5) (2-5)
-3) 3Has IpsIMOYTOJIbHBIE KOOPJIMHATHI TOUYKH A(-l ;1) HAliTK ee MOJIApHBbIE KOOPANUHATHI.
1) [12]2) (-20) 3)[v2: 2] 4 [3Z] 5 [ 22
2 4 6
-5) y 7r y y
Haiitu npssMOyronbHbIE KOOPIUHATHI TOUKH 3;5;—2 , 3aJJaHHOW B IWJIMHIPHYECKOMN
CUCTEME KOOpIUHAT.
1) (1;4:-3) 2) (2;5;0) 3) (-1;2;2) 4) (1,3;-2) 5) (3;0;-2)
-5) Haiitn munuHApUYecKue KOOPAWHATHI TOUYKHU (\/g;—l;—3), 3aJaHHOM B MPSAMOYTOJbHOU
JIEKapTOBOM crcTeMe KOOpAMHAT.
i o 11r
1 -3 2 3 4) (1,0,-2) 5 =3
(253)a[#59)9 (£ 3] w w29 (25
-3) 3r .« .
Haiftu mnpsMOyroipHBIE JEKapTOBBIE KOOPAWMHATHI TOYKH Bl 1; T > ) 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), 3alaHHOM B IIPSMOYTOJIbHOM
JEKapTOBOM crcTeMe KOOpAMHAT.
1) (3 z. ﬁj 2) (1;1;—1j 3) (2 4z 1] 4) (4 . —ﬁj 5) (1;0;%
6 3 4 6 3 4 6 6 2
-2) . . Tz
Haiitn  cdepuueckue KOOpAMHATHI TOYKH, CHMMETPUYHOM  TOYKe A(S,E,—g)
OTHOCHUTEIBHO (oKyca.
) [-3-Z7 o (3777 5y (3.7 ) 4y (47 -2 5y [ 2172
6 3 6 3 6 2 4 2 6 6
Tecm 2. IlIpaman u nnockocme.
-3) | CocTaBuTh ypaBHEHHE MIPSIMOM, TPOXOIAIICH Yepe3 Havajao KOOpJAUHAT U yepe3 TOUKy (-1,- |
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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). HaniucaTth ypaBHEeHHE MearaHbl 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) OnpenenuTh MIIOMIAh TPEYTOJILHUKA, 3aKITFOUEHHOTO MEXK/ITY OCSIMH KOOPAMHAT M MPSIMOI
X+2y-6=0.
1)72)43)84)95)7

-5) UYepes Touxy Mo(7,4) mpoBecTH MpSIMYIO, apauieiabHyIo npsiMoit 3X-2y+4=0.
1) 2x-3y+11=0 2) 2x-2y+13=0 3) 3x+2y+13=04) 2x+3y+15=0
5) 3x-2y-13=0

-2) CocTaBuTh ypaBHEHHE NpPSIMOH, Ipoxosiield uepe3 Touky Mo(7,4) nepneHauKyIspHO K
npsimoit 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) Borauciuts paccrostare d Meky mapamieIbHBIMKA TpMbIME: 3X-4Y-10=0 u 6x-8y+5=0.
1)32)43)24)255)15

-1) Hamucatp ypaBHEHHE TIPSAMO#, MPOXOAIIEH Yepe3 TOUKY mepeceueHus npsMbix 7X-y+3=0
u 3X+5y-4=0 u yepe3 Touky 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 IIJIOCKOCTH, MPOXOMASIICH uepe3 TpH JaaHHble Touku: M;(2,3,1),
M>(3,1,4), M3(2,1,5).
1) Xx+y—-2+3=02) x+2y+2z-9=03) 2x+3y+z+1=04) x-y+3z+4=0
5 x+y-z+1=0

-4) CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOAsIICH yepe3 Touky M(3,5,-7) u oTcekaromiei Ha
OCSIX KOOPIMHAT PaBHBIC OTPE3KH.
1) Xx+y—-32+11=0 2) x+y+2+10=03) Xx+y+2z-5=04) x+y+z-10=0
5) 2x+2y-22+3=0

-3) CocTaBUTh ypaBHEHHE IUIOCKOCTH, MpoOXojsined depe3 touku Mi(2,-1,3) u My(3,1,2)
napasuIebHO BEKTOPY d = {3,1,—4}.
1) Xx+y+2=02) x+y-2z=03) x-y-2z=04) 2x+3y+z=0
5) x+3y—-4z=0

-2) Borauciute paccrosiaue d ot toukm Mo(-2,-4,2) 10 TUIOCKOCTH, MPOXOIAIICH depe3 TpU
touku M1(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12

-5) HamucaTs ypaBHEHHE MJIOCKOCTH, MPOXO/SINEH Yepe3 Havuaao KOOpAUHAT U Yepe3 TMHUIO
nepecedeHus Tiockocten 2X+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52-3=0 2) x+8y+52+3=0 3) 6x-8y-52+3=0
4)X+9y+52+11=05) 6x+9y—-222=0

-2) CocTaBUTh YpaBHEHHUE MPSAMOM, MPOXOsIei uepes ase Touku Mi(2,3,1) u M»(4,6,9).

x+2: y+3: z-1 2) x—2: y—3: z-1 3) x+2: y+3: z-1

1
)—2 3 8 2 3 8 2 3 8
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X+2 y+3 z+4 5) x+1 y+1 z-1

4)
1 2 3 1 1 -1

-1)

CocTaBUTh ypaBHEHHUE IUIOCKOCTH, MPOXOIAIIECH Yepe3 JIMHUIO MEePECEUCHUs MITOCKOCTEN
2x-z=0, X+y-z+5=0 u nepneHAuKYIAPHOH K IIIOCKOCTH 7X-y+4z-3=0.
1)3x+5y—-4z2+25=02) 3x—-4z+25=0 3) 3x-5y+4z+25=0
4)Xx—-y+32+11=05) 3x-5y-4z+25=0

CocraBuTh mapaMeTpUYECKUE YpaBHEHUS MPSAMOi, mpoxonsiueil uepe3d Touky Mo(1,-1,3)
IapaelbHO 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-13)y=3t-1, 4)y=-5t-55) y=3t+5,
z=-4t+3. Zz=4t+3. z=3t+3. z=4t+36 z=t-1

CocTaBUTh KaHOHMYECKOE YpaBHEHHE MPAMOM, 3aJJaHHOM KakK JIMHUS NEPECEUYEHUs IBYX
X—2y+3z-4=0,
3x+2y—-5z-4=0.
X+2 y+3 z-1 2) Xx-2 y-3 z+1 _ x y-2 -1
5)

IIJIOCKOCTEMN: {

1)

) ~=—1-=
-2 3 8 1 3 8 2 -3
X-5 y-5 z-4 _ x-2 y+1 z

4 5 £
)4 6 32 3 74

-1)

W3 Touku My(3,-2,4) onyCcTUTh MEPIEHAMKYIISAP Ha IIOCKOCTh SX+3y-7z+1=0.

X-3 y+2 1-4 2)L_y+5_z—4 3) X-5 y+5 1z-5
5 3 -7 -1 -2 -1 -2 6 7
X-5 y+4 z7-4 5) X+5 y+13 z-8

-4 -6 -3 -2 1 4

1)

4)

Haittu mpoekruio  touku Mo(1,2,-3) Ha tutockocts 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)

X=2t+1,
Haiiti Touky, cummeTpuunyto Touke Mi(4,3,10) otHocuTenbHo nipsamoit /1< y=4f+12,

Z=5t+3.
1) (-1,5;4) 2) (7;-3;1) 3) (8;-1,5) 4) (2;9;6) 5) (0;-5;1)

)51

. X-2 y+1 z
Haiitu  paccrosHue MeXay MapauleIbHbIMU  NPSAMBIMU: T = T = E
Xx-7 y-1 z-3

3 4 2

1)62)73)24)25)3

Tecm 3. Teopus Kpuewlx 2-20 nopaoka.

CocTraBUTh KAHOHHYECKOE ypaBHEHHE DIUINIICA, €CIIH NOIyocH a=5, h=4.

2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 15X Y

25 16 16 25 36 25 25 16 25 36

CocTaBuTh KAaHOHMYECKOE YpaBHEHHE AJUIUIICA, €CIIU PACCTOSIHUE MEXAY (OKycaMH paBHOS

u OonpIras ock 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
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-1)

[Ipsimble X=18 ciy>xaT JUpEKTpUCaMU 3JUIMIICA, Majasg OCb KOToporo paBHa 8. CocTaBUTh

YpaBHCHHUEC 3TOT'O 3JUIMIICA.

2 2 2 2 2 2 2 2 2 2
DX Y XY X Y X Y 15X Y
32 16 64 36 25 9 16 9 64 36

-3) CocTraBuTh KAHOHUYECKOE YPAaBHEHHUE DIUIMIICA, €CIIM MaJiasi OCh €ro BUIHA U3 (OKyca Moj
npsSIMBIM yTJIOM, a poKychl HaxoasaTcs B Toukax Fi(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 15X Y
24 16 32 18 18 9 16 8 25 9
-2)
CocTaBuTh ypaBHEHHS KacaTENIbHBIX K 3JUIMIICY —— + E =1, npoxoasmux yepe3 TOUKy
N (10,4).
Dx+y-3=02)y=4,16x-15y-100=0 3)3x+4y-12=0, 2x+3y+1=0
) x=3, y=-45)x+y-1=0, x+y-1=0
-3) CocTaBUTh KAHOHMYECKOE ypaBHEHHE THUTIEPOOJIBbI, €CIIU JACHCTBUTENbHAS TOJIYyOCh a=5, a
muumas b=3.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g X Y X Y X Y
24 16 16 25 25 9 36 64 64 36
-4) CocraBUTh KaHOHHYECKOEC YpaBHEHUE THIIEPOOJIBI, €CIM PAacCTOSHHE Mexay (okKycamu
paBHO 10 1 nelicTBUTENbHAS OCh paBHA §.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y g5 X Y _
25 9 9 25 9 16 16 9 64 36
-1)
Jlanbl ypaBHEHHs acHUMOTOT J== E X runep0oabpl ¥ KoopAMHATHI Touku M(24,5),
nexanier Ha runepoosie. CoCTaBUTh KAHOHHUYECKOE YPAaBHEHUE THITEPOOITBI.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g X Y X Y g5 X Y 4
432 75 400 100 100 75 16 9 200 100
-1) CocTaBUTh KAHOHUYECKOE YPaBHEHUE TUIIEPOOIIBI, €CITU PACCTOSHUE MEXKAY AUPEKTPUCAMHU
32 3)
paBHO ? U DKCLEHTPUCUTET €= —.
2 2 2 2 2 2 2 2 2 2
DX Y X Y )X Y X Y X Y 4
16 9 9 25 9 16 25 9 25 36
_5) X2 ,VZ
Hanwucare ypaBHEHUS! aCUMIITOT M YpaBHEHHS TUPEKTPHUC TUIIEPOOSIBI —— — E =1.
8 19 5 8 4 9 4 9
Dy=x—X, X=2— 2)y=f2—X, X=2—3)y=—X, X=—4)y=——X, X=——
)y3 5)y3 5))/3 5)y3 c
4 9
S)y=x—X, X=1—
)Y 3 :
-2) }/2
Hana runepboma —— — E =1. Hanwmcars ypaBHEHHE CONPSHKEHHONW THIEPOONBI M
BBIYHCITUTH €€ KCIIEHTPUCHUTET.
2 2 2 2 2 2
DX Y o3 X Y g e S X ¥ g, 3
25 9 4 16 9 4 716 8 2
2 2 2 2
pX Y 83X Y5
64 25 5 64 36 3
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CocTaBuTh ypaBHEHHE KacaTeIbHOU K runepooe é _ i —1 B Touke M(-5,4).

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

-2) OrmpenenuTs KoopaHHAThI GoKyca mapabos y°= - 8X.
1) F(4:0) 2) F(-2;0) 3) F(2;0) 4) F(0;-2) 5) F(0;2)
-5) CocraBuTh ypaBHEHHE mMapaloJIbl, €CIW OHAa CHUMMETpHUYHa oOTHocuTeldbHO ocu OX,
IPOXOJIMT Yepe3 Hayauo KOOpAHHAT U uepe3 Touky M(1,-4).
1) y? =-16x 2) y> =8x 3)y? =6x 4)x* =16y 5)y* =16x
-4) CocTaBUTh ypaBHEHHE KacaTelbHOI K mapaboie Y =4x B Touke M(9,6).
1Nx+y-3=02)2x+y+3=03)2x+y-1=04)x-3y+9=05)x+y-2=0
_3) )/2
Han osmmunce —— + 2—0 =1. Hamucare ypaBHEHHME 5TOrO ODIUIMICA B IOJAPHBIX
KOOpJMHATAaXx.
3-2c0sp 3—-4cosp 3-2cosg 3+2cose 3—-cosgp
_1) )(2 yz
Jana rumep6oina a — % =1. Hamucars ypaBHeHME BTOH THUIEPOOIBI B MOJAPHBIX
KOOp/AMHATAaXx.
Dr:——ii——ar:——ig——arz 10 4)r = 4 5)r= 18
4-5cos@ 3—-4cosg 1-cosg 3+2cosg 3—-Ccos¢g
-4) Jlana mapa6oma y°=10x. HamucaTs ypaBHEHHE 5T0if MapabosIsl B HOSPHBIX KOOPIMHATAX.
1)r: 4 2)r = 6 3r = 5 4)[’: > 5)[‘:;
4 —cosqp 1-4cos¢ 1+cose 1-cosep 3—-cos¢p
-5) 144
KpuBas nana ypaBHeHHEM B MOJISIPHBIX KOOpAMHATAX I = —— . Hanucates ypaBHEeHUE
13-5cos¢@
9TOU KPUBOU B IIPSIMOYTOJILHOM JAEKapTOBOM CHCTEME KOOPAUHAT.
2 2 2 2 2 2 2 2 2 2
DX Y XY _ag X Y X Y 5 X Y
32 16 64 36 25 9 16 9 169 144
-2) HaiiT IeHTp KpHBOH 2-TO TOpsIKa 3X° — 4 xy— 2)/2 +3x-12y—-7=0. 1)(-1-1)
-2 g[-2 -2 92 -2s 22
2 2 2 2 2 2 2 2
Tecm 4. Teopusa nosepxnocmeii 2-20 nopaoka.
-3) CocTaBuUTh YpaBHEHHE DJUTHIICOUIA, TIEPECEKAIOIIETO KOOpAMHATHBIC ITocKocTH OXZ n Oyz

y=0, x =0,
COOTBETCTBEHHO I10 JIUHUAM { x2 72 51 y2 72 , €CIIX €70 OCH COBIIAJAIOT C

—+—=1
25 16 9 16

OCsIMH KOOPAHHAT.
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2 2 2 2 2 2 2 2 2 2 2 2

1)X—+y—+z—:1 2)X—+y—+z—:1 3)X—+y—+z—:1 4)X—+y——z—:
25 36 16 64 9 16 25 9 16 25 9 16
2 2 2
25 9 16
-1) CocTaBUTh YpaBHEHHUE IUTUTICOUIA, OCH KOTOPOTO COBIAIAIOT C OCSMH KOOPIMHAT, €CITH
z=0,
OH IIPOXOJIUT YEPE3 DILIAIC | 32 yz . u uepes Touxy M(1,2,~/23).
9 16
2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—:1 2)X—+y—+z—:1 3)X——y—+z—:1 4)X—+y—+z—:1
9 16 36 4 9 36 25 9 16 25 9 16
2 2 2
5)X__|_y__|_z_ =1
100 64 36
-5) yz 2
Ha omnomonoctHOM THniepOoionie ? + T — E =1 naiiTi npsAMoNUHEHbIE
oOpasyrorue, 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
pX6_y-2_z x6_y _2-8
3 0 -4 9 -8 2
5)x—6 _ y-2 _ z-8 . X—6 _ y—-2 _ z-8
3 0 4 9 8 20
) Haiitu 1ienTp noBepxXHOCTH X2 + )/2 + 22 +2Xy-2)z+6x2+2x-6y—-22=0.
1) (1;1:1) 2) (3;4;-8) 3) (1,0;3) 4) (1;1;-1) 5) (4:2;6)
-2) Kaxk mpeoOpa3zyeTcsi ypaBHEHHE TTOBEPXHOCTH
X =141 +1022 —4xy- 24 yz+ 6 X2+ 2x+ 20 y+82—9 =0, ecnu Havao
KOOPJMHAT MEPEHECTH B IICHTP 3TOW MOBEPXHOCTHU?
1) x* —14y? +10z2° — 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 IIOCKOCTH, KACAIOIIECHUCS TOBEPXHOCTH

5x° — y2 + 2+ AXy+6Xx2+ 2X+4y+62—8=0 Brouxe My(0,-4,4).
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5Xx+6y+7z-4=0.

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

_1)

Haiitn anaMeTpanbHyIO MJI0CKOCTh MOBEPXHOCTH
2)° +5)° +82 +2x/+ 6x2+12 yz+8x+14 y+182=0, conpmennyio
XOp/aMm, MapajIeNbHBIM 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=005)7x+6y+72z-24=0

Haiitu S,,S,,S; mns o0iero ypaBHeHHE TOBEPXHOCTH BTOPOTO MOPSAKA
5X* +7y? +62° —4xz+4yz —10x+14y +82-6=0.
1)§,=1S5,=2,5,=32) S, =-15,=-2,5,=33) 5, =0,5,=4,5,=6
4)S,=2S,=-2,5,=05) S, =3S,=6,S,=9

2 2 2
X
HasBatb oBepxXHOCTb, 3aJaHHYI0 YPAaBHEHUEM % 9 4 =

1) TpeXOCHBIH IUUIICON]T 2) OJTHOTIOIOCTHBIN TUIIEPOOIOHT
3) ABYMOJIOCTHBII rUIepOOTON T 4) IUTHIITHYCCKUIN [IATHHID
5) snnunTUYecKuil mapaboIou

_1)

2 2 2
z
HasBatb oBEpXHOCTH, 3a1aHHYIO0 YPaBHEHUEM —— + Yo +—=1.

36 16 9
1) TpeXOCHBIH IUTUIICON]T 2) OJTHOTIOIOCTHBIN TUIEPOOIOH]T
3) ABYMOJIOCTHBINA TUTIEPOOTION T 4) SITUNTHICCKUN TUITUHAD
5) syMnTHYecKuit mapaboon;y

X2 y2 22

HasBath moBepXHOCTb, 3aIaHHYIO YpaBHEHHEM — +-—— — =1.
16 9 4

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

3) ABYMOJIOCTHBINA TUTIEPOOTION 4) SITUNTHICCKUN TUITUHAD

5) sannunTUyecKuil mapaboIou

X2 y2

HasBath moBepXHOCTb, 33JaHHYIO ypaBHeHHeM? + - -Z.
1) TpexOoCHBIH 3/UUIICON]T 2) OTHOTIOIOCTHBIN TUIIEPOOIOHT
3) ABYMOJIOCTHBINA TUTIEPOOTION 4) SITUNTHICCKUN TUITUHAD
5) snnunTuyecKuil mapaboIou

2 2 2
Ha3Bath moBepXHOCTb, 3aJJaHHYIO YPaBHEHUEM —— — Y +—=0.
16 9 4
1) TpeXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOTION T
3) IIMNTUYECKUI KOHYC 4) SJUTMNTHYECKUN HUTUHAP
5) PIIMNITUYECKHH TapaboIon ]

2 2
z
Ha3BaTh NOBEpXHOCTb, 3aJaHHYIO YPABHEHUEM y? 7" 1.
1) TpeXOCHBIH ITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOTION T
3) nBymosnocTHbIM runepoonons 4) runepOOTUIECKHi HUIHHAP

5) pIIMNTUYECKU mapaboIon;g

19




HasBaTh MOBEPXHOCTH, 331aHHYIO YpaBHEHHEM X° = 4Y .

1) mapabonudecKuii MHIMHIP 2) OTHOMOJIOCTHBIM TUTIEPOOION T
3) ABYIOJIOCTHBIN TUIIEPOOIOU 4) SJUTHIITUYECKUHN THITUHID
5) SIIMNTUYECKHI TapaboIon;]

2 2

X
Ha3BaTh mOBEpXHOCTH, 33/IaHHYIO YpaBHEHHUEM ? - yT =0.
1) TpeXOCHBIH IITUTICOU 2) Tapa MePECEKAIIINXCS TPSIMBIX
3) ABYIIOJIOCTHBIN TUIIEPOOIOU 4) SJUTHIITUYECKUHN THITUHID

5) mapa napayuleIbHBIX IPSIMBbIX

Ocnosnvle ghopmynst, meopemsl u haxmot anzedopot

1. U3BneueHue KOpHS U3 KOMIUIEKCHOIO YHCIIA.

2 2 2 2
Ja+ib = \/“a +2b +""+isignb\/”a b -

2

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

4. Kopuu u3 1. gk_cosz—”kﬂsmz—”k k=0,n-1.

n n

5. X’ +ax’+a,x+a,= { y—ﬁ} vy +py+q=0.

2 3 2 3
y1:a1+,31=§/—ﬂ+ q__|_p_ +i/_g— q—+p— - popmyna Kapnano (ut.

2 4 27 2 4 27
Maremar.)
J3.
y1:a152+,3151’51:__+7|1051’,31:
1 3.
=6 + P&, &y = —— ——i
Vs =& + Bi€y, &, 5 o

6. 1) AB = BA
2) (AB)C = A(BC) - acconmatusHrocTb

3) (AB) =B’- A’ - tpancnionnpoanue
7. OnpenenuTenb TPEYroabHOW MaTPUILIbI

8y, Ay - Ay

a11 a22 ain
A = = a11a22"'ann




8. Ompenenurens Bangepmonna (1735-1796, ppanm. marem.)
1 1.1

A=la} a; .. a;|=]](a—-3a;) 1<j<i<n

n-1 ,n-1 n-1
a -~ a, ..a,

9. |A- B| = |A| . |B| Onpenenurens IPOU3BEICHNS PaBEH IPOU3BEICHUIO ONpeIeTUTeNEH.

Ay Ap  An

A ATA
Au Py Ay
10. At = A A A, Aj - anrebpanyeckoe JOTOJHEHNE AIeMEeHTa aij.

An P An

A A A

11. IIpaBuno Kpamepa (Kpamep I'abpuanb, 1704 — 1752rr. mBeidn.)
A1 AZ n

Xi=—, X, =—=, .., X, =——,r1¢ A - OIIPENICINUTENIL CUCTEMBL.
A A A

1. OcHoBHas TeopeMa JUHEHHON HE3aBUCUMOCTH.
Teopema. Eciin cucrema N-MEPHBIX BEKTOPOB &y, (5, ..., X, TMHEWHO HE3aBUCHMA U

JIMHENHO BhIpaxkaetcst yepes cucteMmy [, fB,,..., B, 10 [ <.

2. Teopema o panze. HanBbicIuii IOPSAIOK OTIMYHBIX OT HyJs MUHOPOB MaTpulbl A pasen
paHry 3TOM MaTpPHULIBL.

3. Teopema Kponexepa-Kaneniu. Cuctema S ypaBHEHUU ¢ N HEU3BECTHBIMH TOTJIA M TOJIBKO
Torja coBMecTHa, korna rang A =rang A

4. Metona peKyppeHTHBIX COOTHOIICHUH:

Dn = panl + anfz

a) I,I, - pa3IM4YHbBIE KOPHU YPABHEHHS X2 — pX—Q= 0

n-1 n-1
I'-2

0) [ =, =I xopeHb (KpaTHBI) ypaBHEHUS — px—q=0
D, = r”_l(D1 _(n _]_)Mj
r
5. Ecmu d (X) =( f (X), g(x)) , TO CYILLIECTBYET U(X) 51 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. OcHoenasa meopema aneeOpbi: MHOTOUIIEH ¢ KOMIUIEKCHBIMHU KO3 (QUIIMEHTaMH, OTIMYHBINA
OT TIOCTOSIHHOW, UMEET XOTs ObI OJTMH KOMITJICKCHBIN KOPEHb.

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

1) f,(X) He nmeer neHCTBUTENBHBIX KOPHEH;
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2) CocenHre MHOTOYJICHBI HE UMEIOT OOIITUX KOPHEH;
3)Ecmu f, (X)) =0, 1<i<s—1,710 f,_,(X,), f,,;(X,) umeror pasusie 3HaKY;

4) f (X) . fl(X) MEHSIOT 3HAK C «-» Ha «T» IPU NIEPEX0I€ KOPHS f (X) .

Teopema IlImypma: Yncno xopreit f (X) B mpomexyrke [a; b] PaBHO YHCITy IEpeMeH
3HAKOB B 3HAYCHHUSX MHOTOWICHOB psijia TypMa Mpu X = & MHUHYC YKCIIO IEPEMEH 3HAKOB MPHU
x=b. V(a)-V(b).

9. CremneHHBIC CYMMBI
k-1 k
Sk - flskfl + f28k72 T e + (_1)n fnSkfn - 0, k :1, n _1, k Z n

10. ®opmyner Bueta. Ecimn X, X, ..., X, - KODHM MHOTO4JICHA

n n-1 n-2
X +aX “+aX “+..+a,X+a,,To

X, 4 X, ok X =
aO
— a2
XXy + ot XX =2
d
a
XXy X, = (=1)" =L
2

IIpumepHbIe KOHTPOJIbHbIE PA0OOTHI
Konmponvnaa paooma Nel no meme «Komnnekcuvie uucnay

1. Haiitu Rez, ImZz, ecniu Z pasno:

(1+i)5 o 00

;0 i° + .
(1-iy T
2. Haiitn |z|,arg Z ,eciu Z paBHO:
a) 1+ 6) (-4 +3i)°.

3. U3Bneub KOpHU:
a) 1. 6) I-8i.
4. Boipasuth uepes COSX u SIN X
a) SIN6X
5. Haiitu cymmy:
COS X + 2C0S2X +3C0S3X + ...+ NCosSnX

a)

Jlomawnan konmpoavHas paboma no meme
«Komnnekcnuie uucna»

Bapuanr 1.
1. Bemuuciours

a) 3_2!—6i;6) ! —+i%; 8) V=154 8i
2+ 3l -3 -5i
2. Haittn Rez, Imz, |z|,arg z, econ
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3. H3Bneub KOpHU:

a) ﬂ; 0) \3/—l—i )

4. Peuwmrts ypasuenne: X° +15x+124=0.

Bapuanr 2.
1. Bemauciurs

a) 31+4| +(2—1)(1+4i);0) %—i‘r’g;s) \J-8-06i
+

2. Haittn Rez, Imz, |z|,arg z, econ

z :[_£+£i]1000

2 2

3. H3Bneub KOpHU:

a) 9/——1;6) Y1-i.

4. Pewmrts ypasuenne: X° +12X+63=0.
Koumponvnasa paooma Ne2 no meme «@opmyna Kapoarno u memoo @eppapuy

Bapuanr 1:
1. Pewmwuts ypaBHeHUE

a) X*+x+1=0;
6) X3 —6x+4=0;
B) X' —6X° +10x* —2x—-3=0.
2. CocTaBUTh KyOMYECKOE YPABHEHHE C KOPHAMH —X;, —X,,—X;, €cli X, X,, X3 - KOPHH

ypasrernns 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.
2. CocTaBuTh KyOMUECKOE ypaBHEHHE, uMerontee Kopan —3;—2 + 1;—2 — | u crapmmii
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. CocraBUTh KyOMUECKOE YpaBHEHHUE C KOPHIMHU _X12 , —X22 , —X§ , ecmu X, Xy, X5 - KOpHU

ypasrenus X° —6X% +4x—2=0.

Konumponvnasa paooma Ne4d no meme «Cucmemul 1uHEUHBIX YPACGHEHUI»

Bapuanr 1:
1) Pemmts cuctemy no npasuiny Kpamepa:

—2X + X, —X; =4
A% — X, + 2%, =—1
X +2X, =Xy =2
2) Pemmts cucremy meromom ["aycca:
—2X, +3X, — X3 + X, =3
=X, —2X, + X3 +2X, =5
4% —AX, — X3 — X, =3

—2X + X, + X, =3

3) Haiiru rangA, ecin

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

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

-1 2
2 1
-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 Ipeodpaszopanusa A:

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

3. Teopema I'amunbsToHa-Kemnm.



Bapuanr 2.
1. Jluneitnoe npeobpazosanue f B Gasuce (el,ez,es) HMeeT MaTpHILy

2 0 1
-1 2 O
1 -1 3

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

2. Haiitu co6CTBEHHBIE 3HAYEHNUS U COOCTBEHHBIE BEKTOPHI IIpeobpasoBanus A

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

3. Hepasenctso Komu 8 R us C (noxazars)

Bapuanr 3.
1. Jluneiinoe npeobpasopanue f B Gasuce (el, €, 63) UMEET MATPUILLY

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

Haiitu ero marpuiy B 6a3uce
r __ r r _
e =2¢ —2e,-36,6,=—¢€ +26,, e,=06,—6

2. Haiiti coGcTBEHHBIE 3HAUEHHsI X COOCTBEHHBIE BEKTOPBI Mpeobpazopanus A :

2 5 -6
A=1 0 O
01 O

3. Teopema I'ammiibTOoHa-Kemnu.

Bapuanr 4.
Jluneitnoe npeo6pasosanne B Gasuce (el, ez,es) HMeeT MaTpHILy

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

Haiitu ero marpuiy B 6asuce
e =—4e —4e,+3e,,6,=¢€ +26,,6;,=0€,+86,

HaiiTu coGCTBEHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MpeoOpazoBanus A

-6 -11 -6
A=1 0 O
0O 1 0

HepasenctBo Komu 8 R uB C (nokazars).
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Ilpumepnulit cnucok 60npocos K 3auemy u IK3AMeHY .

Addunnas (o0mas gekapToBasi) cucteMa KoopauHat. [IpsiMoyrosibpHas qekapToBa cucTeMa

KOOpJIHMHAT.

2. IlonspHas cucTeMa KOOPAMHAT U €€ CBSI3b C MPSMOYIOJIbHON JEKapTOBOM.

3. Hunmuaapudeckasi cucTeMa KOOpJAUuHaT

4. Cdepuueckasi cucreMa KOOpIUHAT.

5. Bexkropsl. JInHelHbIe oniepaliy Hajl BEKTOPAMH.

6. IloHsTHE MUHEHHOI 3aBUCHMOCTH BEKTOPOB.

7.CkansipHoe nmpou3Be€HUE BEKTOPOB U €ro CBOMCTBA.

8. BexropHO€E npon3BeIEHIE BEKTOPOB U €r0 CBOICTBA.

9.CMenanHoOEe MPOU3BEACHUE TPEX BEKTOPOB.

10. JIBoiiHOE BEKTOPHOE IIPOU3BEIEHUE TPEX BEKTOPOB.

11. Kanonnueckoe ypaBHeHue npsimoil. [lapamMerpuueckre ypaBHEHUST MPSMOI.

12. O6miee ypaBHEHHE MIPSIMOU U €T0 HCCIIEIOBaHUE.

13. YpaBHeHue npsiMoil, pOXOASIIEH Yepe3 JIBE JaHHBIC TOUKH. Y pPaBHEHUE
npsiMON “‘B OTpe3Kax’.

14. YpaBHeHue psSMOil ¢ yTIIOBBIM KO3 OHUITMEHTOM.

15. YcnoBus napannenbHOCTH U NEPIEHANKYISIPHOCTH MPSAMBIX. YTOJ MEXTY
JIBYMS IPSIMBIMHU.

16. HopmanbHOE ypaBHEHHE NPSAMOIL.

17. IlpuBenenue oOIIero ypaBHEHUs MPSMON K HOPMAJIbHOMY BHUJTY.

18. PaccTrosiHue OT TOUKH A0 NPSIMON Ha MJIOCKOCTH.

19. [Ty4ok npsiMbIX Ha TUIOCKOCTH.

20. YpaBHeHUE IUNIOCKOCTH, IPOXOAIIEH Yepe3 JaHHYIO0 TOUKY NEPIEHIUKYIISIPHO
JTAHHOMY BEKTODY.

21. Obuiee ypaBHEHHE IJIOCKOCTH M €TO UCCIIEIOBAHUE.

22. YpaBHEHHUE MIIOCKOCTH, TPOXOAIIECH YepEe3 TPU IaHHBIE TOUKHU. Y paBHEHHE
MJIOCKOCTH ‘B OTpe3Kax’ .

23. B3auMHOE€ pacroiaoKeHue MmI0CKOCTEH.

24. ITapameTpuuecKknue ypaBHEHUS IJIOCKOCTH.

25. HopmanibHOE ypaBHEHHE IJIOCKOCTH.

26. IlpuBenenue o0IIETo ypaBHEHUS TUIOCKOCTH K HOPMAIILHOMY BUTY.

27. PaccTosgHue OT TOYKH IO IJIOCKOCTH.

28. IIy40oK miI0CKOCTEN.

29. CBs3Ka MIOCKOCTEM.

30. Yron Mexay AByMs IUIOCKOCTSIMH.

31. Kanonnueckoe ypaBHEHUE MPSIMOM, MapaMeTPUUECKUE U BEKTOPHO-
NapaMeTpUUECKOe YpaBHEHUS IPSIMOM B IPOCTPAHCTBE.

32. YpaBHeHUE NPSIMOi, NPOXOASAIIEH Yepe3 JIBE TaHHBIE TOUKHU.

33. [Ipsimas Kak TUHUS IepeceueHus! IBYX ITOCKOCTEH.

34. PaccTosiHH€ OT TOYKH 10 IPSIMOW B IPOCTPAHCTRBE.

35. B3auMHO€e pacnosoKeHUe NPSMbIX B IPOCTPAHCTBE.

36. PaccTosiHue Mexay IBYyMsl IPSIMBIMH B TPOCTPAHCTBE

37. IlpsiMasi ¥ TIOCKOCTh B IIPOCTPAHCTBE.

38. Yron Mexay nNpsaMou U MI0CKOCTHIO.

=
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39. CBs3Ka npsIMbIX.
40. OKpYyX HOCTb.
41. Onnunc. Onpenenenre. BoIBo KAHOHMYECKOTO YPaBHEHUS.
42. UccnenoBanne KAHOHUYECKOTO YPaBHEHHUS AJUINIICA.
43. DKCUEHTPUCHUTET U AUPEKTPUCHI FIUTUIICA.
44. KacaTenbHas K dJUINICY.
45. OnTuyeckoe CBOKMCTBO AJUINATICA
46. IIpeobpazoBaHre paBHOMEPHOTO CKATHUS TIIOCKOCTH K TPSIMOM.
47. Dnnunc Kak pe3yJbTaT paBHOMEPHOIO CKATUSL OKPYKHOCTH K OTHOMY U3 CBOUX
JMaMeTPOB.
48. ITapameTpuueckue ypaBHEHHs yutunca. [IpakTuaeckuit cnocod mocTpoeHus..
49. IN'nmnepbomna.
50. UccnenoBanne KAHOHMYECKOTO YpaBHEHUS THIIEPOOJIBL.
51. AcuMIITOTHI TUTIEPOOJIBI.
52. NapameTpudeckue ypaBHEHHUs TUIIEPOOITBL.
53. DKCIEHTPUCHUTET TUTIEPOOIIBI U BhIpaXKCHHE (POKATBHBIX PAANYCOB Yepe3
AKCLEHTPUCUTET.
54. JIupeKkTpuchl TUIIEPOOIIHI.
55. KacarenbHas k runepooue.
56. OnTryeckoe CBONCTBO THIIEPOOJTHI.
57. Iapabomna.
58. KacarenpHas k mapaboure.
59. OnTHueckoe CBOWCTBO MapadoIIbl.
60. YpaBHeHHUE dIUTUIICA, THTIEPOOITBI, TapaOOoJIbl B TTOJSIPHBIX KOOPMHATAX.
61. IIpeoOpa3oBaHne paBHOMEPHOTO CXKaTHUs IPOCTPAHCTBA K TIOCKOCTH.
BriBoz1 ypaBHEHHS MOBEPXHOCTH BpalllEHUS.
62. Tp€XOCHBIN AIITUICOUL,.
63. OAHOTOIOCTHBIN THUIIEPOOIOHUT.
64. JIBynosocTHBIN TUNepOOIon.
65. DmunTHYecKuit mapadboIou/I.
66. Kanonnueckoe ypaBHEHUE JUIMITHYECKOTO KOHYCA.
67. llunuaapuyecKre MOBEPXHOCTH.
68. ['unepOonuueckuii mapaboonI.
69. IIpsimonuHEeHBIE 00pa3yIOIIHME MTOBEPXHOCTEH BTOPOTO MOPSIKA.
70. Ob1ree mpeobpazoBanue aQpGUHHON CUCTEMBI KOOPJAUHAT B apPUHHYIO HA TNIOCKOCTH.
71. TIpeoOpazoBanue MPSMOYTOJIBHOM IEKAPTOBON CUCTEMBI KOOPAMHAT B IPSIMOYTOJIBHYIO
JICKapTOBYIO Ha MJIIOCKOCTH.
72. IlpuBeaeHue oOIEro ypaBHEHUS KPUBOW BTOPOTO MOPSIKA K BUIY, HE COIEpKAIIEMY
IPOM3BEACHUS HEU3BECTHBIX.
73. XapakTepuUCTUIECKOE YPAaBHEHHE KPUBOM BTOPOTO TOPSIKA.
74. TlpuBeneHHoe ypaBHeHuUE 1 TUna KpUBBIX BTOPOTO MOPSAJIKA U €r0 MCCIIEI0BaHUE.
75. IlpuBeneHHoOe ypaBHEHUE 2 THUIA KPUBBIX BTOPOTO MOPSIKA.
76. IIpuBeneHHoe ypaBHEeHHE 3 THIIA KPUBBIX BTOPOTO MOPSIIKA.
77. Ilpumenenune mpeoOpa3oBaHusl MapaUICILHOTO MepeHoca K 00IeMy yYpaBHEHHIO KPUBOH
BTOPOTO MOPS/IKA.
78. LleHTp KpUBOI BTOPOTO MOPSIIKA.
79. Ilepeceuenue npsiMOii ¢ KPUBOI BTOPOTO MOPSIIKA.
80. AcuMnTOTHYECKIE HAMIPABJIEHUS OTHOCUTEIBHO KPUBOM BTOPOTO MOPSIKA.
81. /lnameTpbl KpUBOI BTOPOTO MOPSAKA.
82. KacarenbHasi K KpUBOW BTOPOTO MOPSIIKA.
7.3. MeToauyeckue MaTepHuaJbl, onpeae/siomue Npoue1ypy OUeHUBAHUS 3HAHWHA, YMEeHMIH,
HABBIKOB M (WJIM) ONbBITA [1eSiITeJIbHOCTH, XapaKTepU3YKIIHX IJTanbl (OPMHPOBAHUS
KOMITeTEeHIH1.
OO01muii pe3yabTaT BBIBOAUTCS KaK MHTETpabHAsI OL[EHKA, CKJIaIbIBAIOIIAsl U3 TEKYIETO KOHTPOJIA -

27



30% u nmpomexxyTouHOro KoHTpods - 7/0%.
Texymui KOHTPOJIb 110 IUCLHUILINHE BKIKOYACT:
- moceleHue 3aHaThil - 30 0aJoB,
- y4acTHe Ha MPaKTHYECKUX 3aHATHIX - 40 Oanos,
- BBITIOJTHEHUE JOMAaITHUX paboT—30 6aios.
[IpomexkyTOYHBIN KOHTPOJIb [0 JUCLUIIIINHE BKIIIOYAECT:
- YCTHBIN ompoc - 40 6ayios,
- MUCbMEHHAsi KOHTPOJIbHAs padoTa - 30 Ganios.
8. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOW JIUTEpaTypbl, HEOOXOAMMOW Jisi
OCBOEHUS M CHUILINHBI.
a) OCHOBHAS TUMepamypa.:
1. Wabun, BoragumMup AjekcaHapoBuy.

Jluneiinas anre6dpa : [yued. ans Gpus. cnenuanbHoCTel U crieruansHocT "Tpukinannas
maremartuka'] / Uneun, Bnagumup Anekcanaposud ; O.I".I1o3usk. - 6-¢ uza., crep. - M. :
®usmatriurt, 2005. - 278 c. ; 22 cm. - (Kypc Bbicieit MaTeMaTUKU U MaTEMaTHYECKOM
busuku/ mox pen. A.H.Tuxonosa u ap. Beim. 4) (Cepus "Knaccuueckuii yHUBEpCUTETCKUN
yueOHuK"). - [Ipeam. ykas.: c. 274-278. - PexomennoBano MO P®. - ISBN 5-9221-0481-0 :
149-93.

2. Wabun, Bragumup AnekcaHapoBuy.

AHanmuTH4YeCcKast rTeOMETpHs : yuel. i1 yH-TOB 110 crell. "[Ipuki. matematuka u "®Ouznuka"
/ Unvun, Biagumup Anexcanaposud, [lo3usk, Dayapa ['eapuxoBuy. - 4-e usn., nom. - M. :
Hayxka, 1988, 1981, 1971, 1968. - 223 c. : un. ; 22 cm. - (Kypc BbICIII. MaTeMaTHKH U MarT.
¢uzuku. Beim. 5). - ISBN 5-02-013762-6 : 0-0.

3. TeBopksH I. C. Boicwas matematuka. JIuHenHasa anrebpa v aHanMtMyeckas
reomeTpus - Mocksa: duamatnut, 2011

4. TeBopksH, 1.C. Bbicluas matemaTuka. JIuHerHas anrebpa 1 aHanutTuyeckas reomeTpus /
IM.C. l'eBopksH. - Mockea : duamatnut, 2011. - 207 c. - ISBN 978-5-9221-0860-7 ; To xe

[GnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82792
(25.10.2018).

5. JNlepoBckas E. B. JluHenHasn anrebpa 1 aHanutndeckasa reometpusi: COopHuK 3agau -
Mockea: AnbTtanp, MCABT, 2017

6. Jleposckas, E.B. JluHenHasa anrebpa 1 aHanutuyeckas reomeTpus : cbopHuk 3apay /
E.B. NNepoBckas ; PenepanbHoOe areHTCTBO MOPCKOrO U peyHOoro TpaHcnopTta, MockoBckas
rocygapcTBeHHasi akagemus BogHoro TpaHcnopta, gunvan ®re0YBO «locygapcTBeHHbIN
YHUBEPCUTET MOPCKOTO 1 peyHoro nota nmeHn agmmpana C.O. Makaposay. - Mocksa :
Anbtanp : MCTABT, 2017. - 100 c. : un. - bubnuorp.: c. 6. ; To e [OneKTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=483851 (25.10.2018).

0) dononnumenvras iumepamypa:

1. Teimxesunu, P.A.

Jluneiinas anredpa u ananutudeckas reomerpus / P. U. Termkesuy, A. C. @eneHko ; mox
pen. JI.A.CynpyHeHKo. - 2-¢ u3., nepepad. - MuHck : Beimiim. mkona, 1976. - 544 ¢. : un.
-1-42.

2. bromrenc C.C.

Anamutruaeckas reomerpus. U.1 / C. C. bromrenc ; Jlomymn. BKBIII B kau-Be yueOHUKa
JUTS TIel. MHCTUTYTOB. - U31. 4-e mepepad. - M.-JI. : O'1U3, 1946. - 560c.
Mecronaxoxaenue: Hayunas oubnuorexa AI'Y

3. bromrenc C.C.

Anamutnueckas reomerpus. U.2 / C. C. bromrenc ; Jlomymi. BKBIII B kau-Be yueOHUKa
JUTS TIel. MHCTUTYTOB. - U31. 4-¢ mepepad. - M.-J1. : Pen. TexH.-Teoper. mut-pso1, 1946. -
318c.

4. Ananus J1.A. COOpHUK 3a1a4 No aHanUTMYeckon reoMeTpum 1 nNMHelriHon anrebpe
[GnekTpoHHbIn pecypc] / J1.A. Ananus, C.M. IN'yceliH-3age, N.A. [JbIHHMKOB. — ONEKTPOH.

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

9. Ilepeyenp pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HUHTepHET»,
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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

HE00XOIUMBIX VISl OCBOCHHUSA TUCIHUILIAHDI.
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 ykazaHus AJs1 00y4ar0MXCH M0 OCBOCHUIO M CUMILIUHBI.

Jlist camocTosTeNnhbHOM paboThl 10 Kypcy B OmOmmorteke JI'Y u B 2JeKTpOHHBIX pecypcax
NHtepHeTa mMeeTcss AOCTATOYHO JIUTEPATYpPhl, KaK KJIACCHUYECKOH, TaK M COBPEMEHHOW, B TOM
YUcCJe HepeI/IB,Z[aHI/ISI MHOTHUX KA4YCCTBCHHBIX yLIe6HI/IKOB U 3aJa4YHHUKOB. B 3TOI>'I CBA3HU
nH(popMaIMOHHOE O0ECIeYeHHe Kypca JOCTaTOYHOE. Pexomenayercs Marepuan Kaxmaou
BBICTYIIAHHOM JIEKIIMK TpopabdaThiBaTh B JIeHb ee npoBeaeHus. [Ipu oOHapyKeHHHM HETOHSATHBIX
BOIIPOCOB TpeOyeTcss oOpamarbcss K JIGKTOPY BO BpeMs KOHCYJIbTAIlMOHHOTO [IHS WJIA Ha
NpaKTUYeCKOM 3aHATHH. HeocBoeHHBIN MaTepuan OyJaeT TOPMO3UTh AajbHENIIee BOCIPUATHE TEM,
KOTOpPBIE OCHOBBIBAIOTCS Ha TMEPBOHAYAIBHBIX JeKIMsIX. Kypc cHaOxeH OONbIIMM KOJIUYECTBOM
TepMI/IHOB U CHMBOJOB, KOTOpBIe HGOGXOI[I/IMO Say‘-II/IBaTI: 148 HOBTOp}ITB, I-ITO6I:I BITIOCJICACTBUHA
CBOOOJIHO BJIAJCTh WUMHU TPH BBITOJTHCHUH MPAKTHYECKUX 3aJaHWi. B KOHIIE Kypca MPOBOJUTCS
TGCTI/IpOBaHI/Ie, KOTOpO@ IIO3BOJIUT BBIAIBUTH INOATIOTOBJICHHOCTDH CTy,Z[GHTOB 148 O6paTI/ITB BHUMAHUC
Ha orpexu B ydyeHWH. [IpakTuueckue 3aqaHus MO3BOJIAT CTYJACHTAM 3aKPENUTh HABBIKKM W 3HAHUS,
nonyquHHe BO BpeM}I JICKOUOHHOI'O N HpaKTI/I‘-IGCKOFO KprOB II0 MaTEéMaTUuKe.

11. IlepeyeHb HWHMPOPMANMOHHBIX TEXHOJOIMH, HCHOJb3yeMbIX TMPH OCYILIECTBJIECHUH
0o0pa3oBaTe/IbHOTO Ipolecca MO0 JUCUMIUVIMHE, BKJIKYAs MNepedYeHb MNPOrpPaMMHOIO
oGecrneyeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBaeHNN 00pPa30BaTEIBLHOTO TpOIecca IO AWCHHUILIUHE «AHATUTHYECKAS
TEOMETPHUS» PEKOMEHIYETCsl HCIOJIb30BaTh Cieaylomue HWH(pOpMalMoOHHbIE TEeXHOJIOruu. Bo-
HepBBIX, JOJIXKHBI HpOBOI[I/ITI:CH 3aHATUS C KOMHBIOTepHBIM TGCTI/IpOBaHI/IeM, qTo HpI/Iy‘II/IT
CTYJICHTOB XOPOIIIO OPUEHTHUPOBATHCS ¢ pabOTON Ha KOMIBIOTEPE Ui BBHIMOJHEHUS 3aaHuii. Bo-
BTOpBIX, I[GMOHCTpaHHOHHBIﬁ MaTepI/IaJI TaAKXCE 6y,Z[CT IIOKa3aH C IIOMOIIIBIO MyJIBTHMGI[HﬁHBIX
YCTPOMCTB U HHTEPAKTUBHOM JTOCKH.

12. Onucanme MaTepHAIbLHO-TEXHHMYECKOH 0a3bl, He0OXOAUMON sl OCYHIeCTBJIECHHUS
00pa3oBaTeILHOIO NMpolecca No JUCUMUIIHHE.
e 3aJauHMKU ISl IPAKTHYECKUX padoT.
JugakTuyeckre KapTOuKU € 3aIaHUsIMU Ha Ka)X0€ 3aHsTHE.
Jlocka knaccudeckasi.
Jlocka T1acTUKOBast ¢ Pa3HOIBETHBIMUA MapKEpaMH.
MynbpTUMenHitHas yCTaHOBKA I JACMOHCTpPAllMM  JJEKTPOHHBIX  00pa3oBaTEIbHBIX

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.

