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Mertoanyeckre yKa3zaHUsS JJIsl CAMOCTOSTEIbHOW PaOOThI CTYASHTOB MO JUCIHUIUTHHE
«Anrebpa u reomerpus» / coctaBurenb: CasuaoB F0.I'. — YassHosek: Yul'Y, 2020.

Hacrosiimue Meromuveckue ykazaHUsl NpEIHA3HAYCHBI B TIOMOINL CTYACHTaM OYHOU
dbopMbI 00yueHus 1o HampaBieHusM OakanaBpuara 15.03.04 ABromaTHu3aius TEXHOIOTHIECKIX
nporeccoB u mnpou3BoAcTB, 24.03.04 Asuactpoenue, 09.03.03 IIpuknamnas wHpopmaTuka,
09.03.02 Mudopmammonnsie cuctembl U Texnosoru#, 11.03.02 MH(pOKOMMYHHUKALIMOHHBIE
TEXHOJIOTUM W CHCTEMBI CBSI3M UISI CAMOCTOSITEIIbHOW Pa0OThI MO JMCIUILUIMHE «AJredpa u
reoMeTpusi». B mocoOuu mpencraBieHa TuTeparypa Mo JAUCHUIUIHHE, OCHOBHBIE TEMBI Kypca U
PEKOMEH/IAIINY 110 CAMOCTOSITEIIbHOMY U3YUEHHIO TEOPETHUECKOTO U TPAKTUYECKOT0 MaTepraia.

MeTtoaudeckue ykazaHus OyAyT MOJE3HBI CTYJCHTaM MPH MOATOTOBKE K JICKIIMOHHBIM H
NPaKTUYCCKUM 3aHATHIM, YK3aMEHaM U 3a4eTaM I10 JaHHOW JUCIUILTHHE.

Pexomenoosanvr «k 68edenuro 6 obpaszosamenvhviil npoyecc Yuenvim Cosemom
Dakyremema MamemMamuku, UHGPOPMAYUOHHBIX U ABUAYUOHHBIX mexHono2ull Yl'V (npomokon
HOMep __ om 2020 2.).
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10.

1. JUTEPATYPA JJIAA U3YUEHUS JUCHUIIJIMHBI

Kocrpukun A.M. Jluneiinas amrebpa ®W  reoMerpus : ydeb. 1ocoOue
| Koctpukun Anekceit MBanosuu, 0. . Mauun. - 4-e usn., crep. - CIIG. : Jlaub,
2008. - 304 c.

I'eBOpKsH I1.C, Beicmas mareMaTHka. JInnelinas anredpa u
ananutudeckas reomerpus / ['eopksa [1.C - M. : DUSMATIIUT, 2014. - 208 c. -
ISBN 978-5-9221-1582-7 - Texkcr : anekrponnsiii // ObC "KoncynbranT crynenta' :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785922115827.html (nara
obparmenusi: 30.05.2017). - Pexxum mocTyra : 1o moIMucKe.

[TpockypsikoB W.B. COopHUK 3a1a4 110 JIMHEHHOU anredpe : y4ed. mocooue 1 dus.-
mar. crell. By30B / [IpockypsikoB Urops Binagumuposuu. - 6-e u3a., crep. - Mocksa :
Hayxka, 1978. - 384 c.

Knerennk JI.B. COopHUK 3amad MO aHAIMTUYECKOW TeOMeTpuu : y4ebd. mocobue
| Knerenuk JlaBua Bukrtoposuu; mox pex. H. B. Edumona. - 12-e usnm., crep. -
Mockasa : Hayka, 1975. - 240 c.

Mumenko C.I1. 3agauu u anroputmsl anredps : yued. nocobue ans 1 kypea. U. 1 :/
Mumenxko Cepreii [lerposuu, B. M. Ilerporpaackuii ; @uaMI'Y. - YabsHoBCck, 1992.
-33c.

Mumenko C.I1. 3amaum m anroputmbl anredps : yued. mocodbue. Y. 2 / MumieHko
Cepreii I[letpoBuy, U. 10. CBupunona. - YassHosck : Yal'V, 2000. - 106 c. — URL:
ftp://10.2.96.134/Text/mishenko.pdf

Jlebenea E.A., IlpakTuyeckue 3aHATHS 10 JIMHEHHOW  anredpe U
AHATUTHYECKOW TeoMeTpHH : yueb.-metoa. mocodue / Jlebenera E.A. - HoBocubupck
: Usn-Bo HI'TY, 2013. - 130 c. - ISBN 978-5-7782-2275-5 - Tekct : 37€KTpOHHBIH //
9bC "KoHcynbTaHT cTynaeHTa" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778222755.html  (nata oOparieHus:
30.05.2017). - Pexxum ocTyma : 1O TIOAIUCKE.

Kacamnenko, JI. FO. Ananutuyeckas reoMeTpusi U JTUHEiHas anredpa : yued.-MeToI.
nocobue. Y. 1 : OcHOBBI NUHEWHON anreOpbl. AnropuTMbl u ynpaxkuenus / JI. FO.
Kacanenko, B. M. Ilerporpanckuii ; YibsHOBCK. roc. yH-T, WH-T maTemaTHKH,
¢bu3uku 1 UHPOPM. TEXHOJIOTHH, Kad. anreOpo-reoMeTp. BHIYUCIECHUH. - Y IbSIHOBCK :
yary, 2006.

Mumenko C. II. Kpusble BTOporo mnopsaka : yueO.-meton. mocobue / C. II.
Mumenko, JI. M. Camoiinos, 0. HO. ®ponosa; Yal'Y, ®DMUUAT. - YibsiHOBCK :
yal'y, 2016. - 48 c.

CawmoiinoB JI. M. Pemienue 3agady mo aHaIUTHYECKON T€OMETPUM HA IUIOCKOCTHU :
yue0.-metoa. nocobue / JI. M. Camoitnos, FO. 10. ®ponosa, T. B. Ckopas; Yal'V,
OMuUT. - YapstHoBek : Yal'V, 2015. - 52 c.
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2. METOAUYECKHUE YKA3AHUSA

Tema 1.1. Ilpenmer nucuumumzel. Mcropuueckue cBeAEHNs O pa3BUTUU 3TOIO pas3zeina
MaTeMaTHKU. Posib 1 MECTO reoMeTpHuH U alreOpbl B CUCTEME MaTeMaTHUeCKOro 00pa3oBaHusl.

1. Koctpukun A.Ml.  Jluneiitnas  anrebpa ®w  reomeTpuss :  yde0d.  mocobue
| Koctpukun Anekceit UBanosuy, 0. . ManuH. - 4-e u3n., crep. - CII6. : Jlans, 2008. -
304 c. C.5-6 urenue Teopuu

Tema 2.1. DneMeHTbI TEOPUHM MHOXKECTB. 3ajaHue MHOXKeCTB. Onepaly HaJl MHOXECTBAMH.
JlekapToBO NPOU3BEIEHIE MHOMKECTB.

1. Koctpukun A.l.  Jluneiinas  anrebpa ®w  reomeTpus :  yde0.  mocobwue
| Koctpukun Anekceit UBanosuy, 10. U. ManuH. - 4-e u3n., crep. - CII6. : Jlans, 2008. -
304 c. C.7-13 yrenue Teopuu

Tema 2.2. Martpunpl. Onepauuy HajJ MaTpULlaMH U UX CBOMCTBA.

1. Tpockypsixo N.B. COopHHK 3ama4 1Mo JUHEHHOH anredpe : yuel. mocobue it (us.-
mar. creu. By30B / [IpockypsikoB Urope Bnagumuposuu. - 6-¢ u3m., crep. - MockBa :
Hayxka, 1978. - 384 c. C.112-113 pemenue 3aaay.

2. Koctpukun A.M.  Jluneiinas  anrebpa u  reomerpuss :  y4eb.  mocoOue
| Koctpukun Anekceit UBanosuy, 10. U. ManuH. - 4-¢ u3n., crep. - CII6. : Jlans, 2008. -
304 c. C.27-28 ureHue Teopuun

Tema 2.3. [IpuBenenne MaTpHIlbl 3J€MEHTAPHBIMU TPE0OPa30BaHUSAMH CTPOK K CTYIIEHYATOMY
BH]LY.

1. Tlpockypsxos N.B. CoopHMK 3a1a4 1o JuHEHHOH anredpe : yueb. mocobue it (us.-
mar. cren. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayka, 1978. - 384 c. C.122-127 pemenue 3anad.

2. Tesopksu I1.C, Beicuias maremaruka. JInHeiiHas anreOpa U aHanuTHYeCKas reoMeTpus /
I'eBopksin I1.C - M. : ®DUSMATIIUT, 2014. - 208 c. naparpad 1.7 uteHue Teopuu.

Tema 2.4. Perienue cucteM JUHEHHBIX ypaBHEHHH MeTo10M ["aycca.

1. TIpockypsxos N.B. CoopHMK 3a1a4 1o JuHEHHOH anredpe : yueb. mocobue it (us.-
mar. crem. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.99-100 pemenue 3aaau.

2. Tesopksu I1.C, Beicuias maremaruka. JInHeiiHas anreOpa u aHanuTHYeCKas reoMeTpus /
I'eBopksin I1.C - M. : ®DUSMATIIUT, 2014. - 208 c. naparpad 2.8 uteHue Teopuu.

Tema 2.5. DleMeHTapHbIE MAaTPHUIIBI U JIEMEHTAPHBIE TPEOOPA30BaAHUSI CTPOK U CTOJIOIOB.
1. TIpockypsxos U.B. CoopHMK 3a1a4 1o JuHEHHOH anredpe : yueb. mocobue i (us.-
mar. cremn. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e m3m., ctep. - MockBa :
Hayka, 1978. - 384 c. C.99-100 pemenue 3a1ad.
2. T'eBopksu I1.C, Beicmiass matemaruka. JInneitnas anreOpa u aHaTuTHYECKast reoMeTpus /
I'eBopksin I1.C - M. : ®DUSMATIIUT, 2014. - 208 c. maparpad 1.7 ytrenue Teopuu.

Tewma 2.6. CBs3b MEX]ly PEHICHUSIMA CUCTEMBI JIMHEWHBIX YPABHEHUN U COOTBETCTBYIOIIEH
OJIHOPOJIHOHM CUCTEMBI JINHEWHBIX YPaBHEHUN
1. TesopksH I1.C, Beiciras matemaruka. JIuHeiHas anrebpa u aHaauTH4YecKas reoMeTpus /
I'eBopksiH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 2 yTeHHE TEOPUU.

Tema 2.7. O0uMii aHaIN3 peLIeHUH CUCTEM JIMHEHMHBIX ypaBHEHUH.
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1. TesopksH I1.C, Beiciras matemaruka. JIuHeiHas anrebpa U aHaauTH4YeCKas reoMeTpus /
I'eBopksi I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 2 YTeHUE TEOPUHU.

2. IIpockypsikoB M.B. COopHuk 3ama4 mo JguHEHHO#N anrebpe : yueb. mocobue st Gus.-
mar. creu. By30B / I[IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.99-100 pemenue 3amay.

Tema 2.8. BekTtopHoe npoctpancTBo. [TognpoctpancTBo. ba3uc npocrpancrsa. PazmepHocThb
npoctpancTBa. Pasnoxxenue mo 6asucy.
1. Tesopksnu I1.C, Beiciras matemaruka. JIuHeiHas anrebpa U aHaauTH4decKas reoMeTpus /
I'eBopksiH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 3 yTeHHE TEOPUHU.
2. IIpockypsikoB M.B. COopHuk 3ama4 mo JuHEHHO#N anrebpe : yueb. mocobue st Gus.-
mar. creu. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.96 pemenue 3aaay.

Tewma 2.9. JIuneitHas 3aBUCMMOCTh U HE3aBUCUMOCTh BEeKTOpOB. IIpocreliniue cBoicTBa.
1. Tesopksu I1.C, Beiciras matemaruka. JIuHeiHas anredpa U aHaauTU4decKas reomeTpus /
I'eBopksH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 3 yTeHUE TEOPUH.
2. TIpockypsikoB M.B. COopHHK 33134 1o JIMHEHHOH anreOpe : y4el. mocodue it (us.-
Mmat. crel. By30B / [IpockypskoB Urops BrnagumupoBud. - 6-¢ uszd., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.93-97 pemenue 3amay.

Tema 2.10. JlunHeiiHast 3aBUCUMOCTb CTPOK (CTOJIOIOB) MaTpUIlbl. PaHT MaTpuLibl U
MaKCHMaJIbHOE YHCJIO JINHEWHO HE3aBUCHMBIX CTPOK (CTOJIOIIOB).

1. TIpockypskoB U.B. COopHuk 3amad mo JuHEHHON anredpe : yued. mocobue anst ¢us.-
mar. cren. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.109-110 pemenue 3anau.

2. Kocrpukun A.W.  Jluneitnas  amreObpa u  reomerpuss :  y4e0.  mocoOue
| Koctpukun Anekceit UBanosuu, 10. U. ManuH. - 4-¢ usn., crep. - CII6. : Jlaus, 2008. -
304 c. C.7-13 ureHue Teopuun

Tema2.11. Panr wmarpunpsl. BeluucneHue paHra npud  HOMOLIM  3JIEMEHTAPHBIX
npeoOpa3oBaHUM.

1. TIpockypsxos N.B. CoopHMK 3a1a4 1o JuHEHHOH anredpe : yueb. mocobue it (us.-
mar. crem. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.109-110 pemenue 3anay.

2. Kocrpukun A.M.  JluneitHas  anreOpa w®  reomerpuss :  y4eOd.  mocoOue
| Koctpukun Anekceit UBanosuu, 0. U. ManuH. - 4-¢ usn., crep. - CII6. : Jlans, 2008. -
304 c. C.7-13 ureHue Teopuun

Tema 2.12. AHasin3 pemeHnii CUCTEM JIMHENHBIX YPaBHEHUH Ha sI3bIKE paHroB. Teopema
Kponekepa-Kanemin.
1. TesopksH I1.C, Beiciras matemaruka. JIuHeiHas anrebpa U aHaauTH4YeCKas reoMeTpus /
I'eBopksin I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 2 YTeHUE TEOPUHU.

Tema 2.13. dyHAaMEHTAIbHAS CUCTEMA PENIEHU OJTHOPOJIHOM CUCTEMBI U €€ HaXO0XKIEHHUE.
1. TesopksH I1.C, Beiciras maremaruka. JInHeiHas anreOpa U aHauTHYeCKast TeoMeTpust /
I'eBopksin I[1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 2 yTeHHE TEOPUH.
2. TIpockypsikoB M.B. COopHHK 33134 1o JMHEHHOH anredpe : yueb. mocobue s (us.-
mar. cremn. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e m3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.103-104 peuienue 3aaa4.
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Tema 2.14. [ToncranoBku. IlepecranoBku. Ilonsitue rpynmnbel. CuMmMmeTpuueckas TIpymmna.
3HaKonepeMeHHas rpynma.

1. TIpockypsixos N.B. COopHMK 3a1a4 1o JUHEHHOH anredpe : yuel. mocobue s (us.-
mar. creu. By30B / [IpockypskoB Uropes Bragumuposuu. - 6-e u3n., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.18-23. Pemenue 3agau.

2. T'eBopksu I1.C, Beicmiass matemaruka. JInHeitHas anrebpa u aHaIuTHYECKast reoMeTpus /
I'eBopksiH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 1 yreHue Teopumu.

Tema 2.15. Onpenenenue onpeneauTesns 1 €ro OCHOBHbIE CBOWCTBA.

Tema 2.16. Anroput™m ["aycca Hax0XAEHUS ONPEICTUTENS.

Tema 2.17. Onpenenutens TpeyroiabHoM MaTpulibl. OnpeienTuTeNb NoJypacaBIIeicss MaTPULIbL.
Tewma 2.18. Paznoxxenue onpeaenuTens o cTpokaM u cronduam. Teopema o (haabImBoM
Pa3IoKEeHUH.

1. TIpockypsixo N.B. COopHHK 3ama4 1o JUHEHHOU anredpe : yuel. mocobue st (us.-
mart. cnemn. By30B / IIpockypsikoB Urops Brnamumuposuu. - 6-e u3z., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.9-31. Pemenue 3anau.

2. Tesopksu I1.C, Boicuias matemaruka. JInHeiiHas anreOpa U aHaTUTHYECKast reometpust /
I'eBopksin I[1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 1 yTeHue Teopuu.

Tema 2.19. OOparnas matpuna. HeoOxoaumoe u 10CTaTOYHOE YCIOBHE CYILIECTBOBAHUS
oOpatHo#i MaTpulel. @opmyina 0OpaTHOI MATPHUIIBL.

1. TIpockypskoB U.B. COopHuk 3amad mo JuHEHHON anredpe : yued. mocobue anst ¢us.-
mar. cren. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.116-117 pemienue 3a1ad.

2. T'eBopksu I1.C, Beicmiast matemaruka. JInneitnas anreOpa u aHaTuTHYECKast reoMeTpus /
I'eBopksH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnasa 1 yTreHune Teopun.

Tema 2.20. Onpenenurens Bannepmonaa.

1. IIpockypskos U.B. CoopHuk 3amay no JauHEWHOHN anredpe : yued. mocobue anst ¢us.-
mar. creu. By30B / I[IpockypskoB Urops Bnagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.11 pemenue 3aad.

2. Tesopksn I1.C, Bricuias matemaruka. JInHeiiHas anrebpa U aHaTUTHYeCKast reomeTpust /
I'eBopksn I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 1 yTeHue Teopun.

Tema 2.21. Panr npou3sBeneHus: MaTpuil.
1. TesopksH I1.C, Beiciras maremaruka. JInneitHas anreOpa v aHauTHYeCKast TeoMeTpust /
I'eBopksin I[1.C - M. : DUBMATIIAT, 2014. - 208 c. rnaBa 1 yTeHue Teopumu.

Tema 2.22. ®opmynsl Kpamepa pemenus CIIY.

1. TIpockypsxos U.B. CoopHMK 3a1a4 1o JuHEHHOH anredpe : yueb. mocobue it (us.-
mar. cremn. By30B / [IpockypsikoB Urops Bmagumuposud. - 6-e m3m., ctep. - Mocksa :
Hayxka, 1978. - 384 c. C.82 pemenue 3amau.

2. T'eBopksu I1.C, Beicmiast matemaruka. JInneitnas anreOpa u aHaTuTHYECKast reoMeTpus /
I'eBopksH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 2 yTeHHE TEOPUU.

Tema 2.23. Borunciaenne oOpaTHON MaTpHIIbI TP MOMOIIX 3JIEMEHTAPHBIX PeoOpa30BaHHiA.
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Tema 2.24. Onpeaenutens TPOU3BEACHUS MaTPUIL.

1. TIpockypsikoB M.B. COopHMK 3amad 1Mo JMHEHHOW anreOpe : y4ued. mocodue mis ¢us.-
mar. creu. By30B / I[IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayka, 1978. - 384 c. C.116-117 pewenue 3aaay.

['eBopksia I1.C, Beicmas matemaruka. JInHeiHas anreOpa v aHauTHUECKas reoMeTpust /
I'eBopksia I1.C - M. : DUSMATIINUT, 2014. - 208 c. rnaBa 1 ureHue Teopuun

Tema 2.25. OnpeneneHue rpynibl, KOJblla, IoJs, cBoMcTBa. [Ipumeps! rpymi, KoJiell, mojiei.

1. TIpockypsixos N.B. COopHHK 3a1a4 1o JTUHEHHOH anredpe : yuel. mocobue s (us.-
mar. crei. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-¢ u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.261-277 pemenue 3anay.

2. Kocrpukun A.M.  JluneitHas  anrebpa w  reomeTpus :  y4e0. mocoOue
| Koctpukun Anekceit UBanosuy, 10. U. ManuH. - 4-e u3n., crep. - CII6. : Jlans, 2008. -
304 c. C.27-28 ureHue Teopuun

Tema 2.26. Konp110 BEIYETOB.

1. TIpockypskoB U.B. COopHuk 3amay mo JuHEHHON anredpe : yued. mocobue anst ¢us.-
mar. cren. By30B / [IpockypsikoB Urops Bmagumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978. - 384 c. C.261-279 pemienue 3anad.

2. Kocrpukun AWM.  JluneitHas  aireOpa w©  reomerpus :  y4eOd.  mocobOwme
| Koctpukun Anekceit UBanosuy, 10. U. ManuH. - 4-e u3n., crep. - CII6. : Jlans, 2008. -
304 c. C.27-28 yteHue Teopuu

Tema 2.27. Tlone KOMITIEKCHBIX "rcel. TpuroHoMerpuueckas (opmMa KOMIUICKCHOTO YHUCIIA.
Teopema Myaspa.

Tewma 2.28. Teopema Jlarpanxa. UatepnionsimonHas hopmyna Jlarpanxa.

Tema 2.29. Kopens u3 komiuiekcHoro yucia. ['pynna kopueit us 1.

1. JleOenesa E.A., [IpakTrnueckue 3aHATHUS o JINHEHMHOU anredpe "
AHAINTUYECKON reoMeTpuH : yued.-Meton. nocodue / Jlebenera E.A. - HoBocuOupck :
Uzn-so HI'TY, 2013. - 130 c. 3auaTue 1.

Tema 2.30. Konb1io MHOrouwieHoB. CTENEHb MHOTOWIEHA, CYIIECTBOBAHUE U €IMHCTBEHHOCTh
JICJICHUS C OCTaTKOM.

Tema 2.31. Teopema besy. Cxema I'opHepa.

Tema 2.32. HOJ/I u ero cBoiictBa, anroput™ EBkinmaa.

Tema 2.33. @akTOpUaTbHOCTh KOJbI[a MHOTOWIEHOB U KOJIbLIA LEIbIX YHCEIL.

Tema 2.34. HenpuBOoiMble MHOTOUWIEHBI HaJ TIOJIEM JICHCTBUTENBHBIX U KOMIJIEKCHBIX YHCEIL.
Tema 2.35. Pa3noxxeHre MHOTOUYJIEHA IO CTETICHIM JIMHEHHOTO IBy4WIEeHA.

Tewma 2.36. Partmonanbueie pyHkmn. Beinenenue nenoi yactu. [IpencraBnenne nmpaBUiIbHbBIX
nIpo0eii B BUIE CYMMBI MPOCTEUIITUX.

Muenko C.II. 3amaun u anroputmsl anredpsl : y4ue0. mocobue. Y. 2 / Mumenko Cepreii
[TerpoBuu, W. 1O. Csupmmoa. - VYaesHoBck : Yul'Y, 2000. - 106 c. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1109/mishenko.pd4 C.4-21 udrenue Teopuw,
pelieHne 3aad.

Tema 3.1. JIekapTOBbI KOOPAUHATHI HA INIOCKOCTH M B TPOCTPAHCTBE.
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Tewma 3.2. Cepuueckre KOOpAUHATHI B MPOCTpaHCTBE. [{MmmHApuYecKre KOOPAUHATHI B
IIPOCTPAHCTBE.

Tema 3.3. Jenenue oTpe3ka B JaHHOM OTHOIIEHUU. KoopauHaThl 1ieHTpa Macc.
Bbapunientpruueckrie KoOOpAMHATHI HA MIJIOCKOCTH.

Tema 3.4. IIpeobpazoBanue AEKapTOBBIX IPSIMOYTOJIbHBIX KOOPAMHAT Ha INIOCKOCTH,
[apaJuleIbHBIN IEPEHOC, MaTpHIla IOBOPOTA.

C TeMaM# MOXHO 03HAKOMHTLCS B CICAYIOIUX UCTOYHHKAX:

1. Camoiinos JIL.M., ®ponosa 0.1O., Cxopas T.B. Pemenue 3amau 1no aHaauTHYECKOM
FeOMETPUM Ha IUIOCKOCTH. Yd4eOHO-meToauueckoe mocobue mo Kypey «JluneitHas
anredpa ¥ aHaTUTHIeCKast reoMeTpusi». YIbsHOBCK, 2015. C 3-10 urenue teopuun

2. Knerenuk J[.B. COopHMK 3amad IO aHAIMTHUYECKOW TEeOMETpUU : ydebd. mocobue
| Knerenuk JlaBun Bukroposuu; mox pen. H. B. E¢pumosa. - 12-¢ u3s., crep. - Mocksa :
Hayxka, 1975. - 240 c. C. 6-26 peuienue 3a1a4y

Tema 3.5. CkansipHoe IpOU3BEIEHUE BEKTOPOB, CBOMCTBA. BrIuncieHne ckaasipHOro
IPOM3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce. Beruncnenue 1imH
BEKTOPOB U YTJIOB MEX/Ty HUMH Uepe3 KOOPAUHATH BEKTOPOB.
Tema 3.6. BekropHOoe npou3BeieHue BEKTOPOB U €ro CBOMCTBA. BbIunciienue BeKTOpHOro
NPOM3BEACHUS Yepe3 KOOPAMHATHI.
Tema 3.7. CMemaHHOe IPOM3BEAECHUE BEKTOPOB U €r0 CBOWCTBA. BhIunciieHue cMeranHoro
NPOM3BEACHUS Yepe3 KOOPAMHATHI.
1. T'esopksH I1.C, Beiciias matemaruka. JIuneiinas anreOpa u aHamuTu4eckas reomerpust /
I'eBopksn I1.C - M. : DUZMATIINT, 2014. - 208 c. rnaBa 3 yTeHHe TeOpun
2. Knerenuk /[.B. COopHuK 3amad 1O aHAJIUTUYECKOW reoMeTpuu : yued. mocolue
| Knerenuk JlaBun Bukroposuy; nmox pen. H. B. Edpumosa. - 12-e usn., crep. - Mockaa :
Hayxka, 1975. - 240 c. C. 116-134 pemenue 3a1au

Tema 3.8. 3aganue npsaMoii Ha mmockoctu. OOuIee ypaBHeHHE NpssMoid. HeroniHble ypaBHEeHUs
IPsIMOM. YpaBHEHUE NPSIMOU B OTPE3Kax.

Tema 3.9. Kanonnueckoe ypaBHeHue npsamoil. [lapamerpudeckue ypasHeHus npsmoi. Ipsmast ¢
yriaoBbIM K03 unmenToM. HopmupoBanHoe ypaBHeHHe npsiMoi. OTKIIOHEHHE TOUYKHU OT
IPSIMOM. Y CIIOBUS, IPU KOTOPBIX JaHHAs NpsAMas NepeceKacT JaHHbIA OTPE3OK.

Tema 3.10. Yron mexay 1ByMs IPSIMBIMH. Y CIIOBUS NapaJlIeIbHOCTH U NEPIIEHIUKYISIPHOCTU
JBYX NpsMbIX. HaxoxxaeHne 6uccekTpuc yrios, 00pa30BaHHBIX JaHHBIMH MPSIMBIMH. Y CIIOBHE
nepecedeHus TpeX MPsIMbIX B OJTHON TOUKE.

C TeMaMH MOXHO 03HAKOMHTLCS B CICAYIOMIUX UCTOYHHKAX:

1. ®ponosa 10.10., Cxopas T.B. 3amaun u ajroput™sl JMHEHHON anreOpbl. YueOHO-
MeTouYecKkoe mocodue no Kypcy «JIuneiHas anreOpa M aHalUTUYECKask T€OMETPUS.
VYnesHoBck, 2013. - URLM ftp://10.2.96.134/Text/frolova.pdf c. 33, 35, 39 peuienue
3a1au

2. Camoiinos JIL.M., ®ponosa H0.1O., Ckopas T.B. Pemenue 3amad 1mo aHaJIMTHYECKOM
TEOMETPUHM Ha IUIOCKOCTH. Y4eOHO-METOAMUYecKoe IMocobne mo Kypcy «JluHeiHas
anreOpa U aHaIMTUYECKas TeOMeTpHs». YIbsiHOBCK, 2015. C 23-50 yteHue Teopuu

3. Knerenuk /[.B. COOpHHK 3ajad IO aHAIMTHYCCKOW TEeOMETpHUH : yued. mocooOwme
| Knerennk laBun Bukroposuy; mox pen. H. B. Edpumosa. - 12-e uzn., crep. - Mockaa :
Hayka, 1975. - 240 ¢. C 35-58, 141-165 pemenue 3a1a4
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4. Tesopksu I1.C, Beicmast maremaruka. JInneiiHas anreOpa u aHaTUTHYECKast reoMeTpus /
I'eBopksH I1.C - M. : DUSMATIINT, 2014. - 208 c. rnaBa 4 yTeHUe Teopun

Tema 3.11. 3aganue miockoctu B mpocTpancTe. Od1ee ypaBHeHUE TUI0cKocTH. HeromHbie
ypaBHEHUS IJIOCKOCTH. Y paBHEHHE MIIOCKOCTU B 0Tpe3kax. HopMmupoBanHoe ypaBHEHME
MI0CKOCTH. OTKIOHEHHE TOYKU OT INIOCKOCTH.

Tema 3.12. VYron Mexay AByMsi IJIOCKOCTSIMU. Y CIIOBUSI TAPAJUICIbHOCTH U
NEPHEHANKYJISIPHOCTH IJIOCKOCTEH. Y paBHEHUE IJIOCKOCTH, POXOSALIEH Yepe3 TPU Pa3INYHbIE
TOYKH, HE JISKAIIUE HA OJHOU HPSIMOM.

Tewma 3.15. 3aganue miockoctu B mpocTpancTe. OOIee ypaBHEHUE TUIOCKOCTH. HermoHbie
YpaBHEHUS IJIOCKOCTH. Y paBHEHHE IMJIOCKOCTU B OTPE3KAX. YTOJI MEXAY ABYMS IJIOCKOCTSIMHU.
VY cnoBus napayieNbHOCTU U EPIEHANKYIIIPHOCTH IJIIOCKOCTEH. Y paBHEHHE IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TPU PA3JIUYHBIE TOUKH, HE JIEKAIME HA OJHOM MPSIMOU.

C TeMoil MOKHO O3HAKOMMTELCS B CICAYIOUX UCTOUYHHKAX:

1. ®ponora FO.FO., Cxopas T.B. 3agaun u anropuTmbl JIHMHEHHONW anreOpsl. YueOHO-
METOJIMYECKOe TocoOue Mo Kypcy «JInHelHas anreOpa W aHAIWTHYECKAs TCOMETPHUS.
VaesHOBCK, 2013. - URL ftp://10.2.96.134/Text/frolova.pdf c. 33, 31 peurenue 3agau

2. Cawmoiinos JI.M., ®ponosa FO.1O., Ckopas T.B. Pemenne 3amad 1mo aHaIuTHIESCKON
FeOMETPUHM Ha IUIOCKOCTH. Yd4eOHO-MeToauueckoe mocobue 1o Kypey «JluHeitHas
anreOpa U aHATUTUYECKAs TEOMETPHs». YIbstHOBCK, 2015. C 11-22 ytenue teopuun

3. Knerenuk /I.B. COopHHMK 3amay MO aHAIUTUYECKOM TeoMeTpuu : yued. mocobue
| Knerenuk JlaBun Bukroposuu; mox pen. H. B. E¢pumosa. - 12-¢ u3z., crep. - Mocksa :
Hayxka, 1975. - 240 c. C 116-132 pemenue 3anau

Tema 3.13. Kanonudeckue ypaBHEHUS JIUTUIICA, TUTIEPOOJIBI M TTapaboIIbl, CBOMCTBA IJUIMIICA,
runepOoIIbl U mapaloJIbl.

Tema 3.14. TupexTpuchl u Hokycsl LIHICa, TUIepOObl U apadossl. KacaTenbHble K 3JUIHIICY,
runepooie 1 napadose.

C TeMoil MOJKHO O3HAKOMHTHLCS B CICAYIOUX UCTOUYHUKAX:

1. ®ponosa 10.10., Cxopas T.B. 3agaunm u ajropuT™mbl JMHEHHON anredpsl. YdeOHO-
MeToAnYecKoe mocobue mo Kypcey «JIuHeiliHas anreOpa M aHaIUTHYECKask T€OMETPHUS».
VYnbsHoBCK, 2013. - URLA ftp://10.2.96.134/Text/frolova.pdf c. 37 pemienune 3amau

2. Muwmenko, C. I1. Kpusslie BToporo nopsaka : yue6.-metoz. nocodue / C. I1. Mumiesko,
JI. M. Camoitnos, 0. 10. ®ponosa ; Yal'Y, DMUUAT. - Yassuosck : Yal'V, 2016.

3. Knerenuk /I.B. COOpHHK 3amay MO aHAIMTUYECKOW TeOMEeTpuu : yued. mocobme
| Knerenuk JlaBun Bukroposuu; mox pen. H. B. Edumosa. - 12-¢ uss., crep. - Mocksa :
Hayka, 1975. - 240 c. C 58-89 pemenue 3a1au

Tema 3.16. bununeiinbie n kBagpaTHuHble GopMbI U QyHKIMU. bununeitasie popmel n
¢yHkn. CUMMETpUYHbBIE U KOCOCUMMETpUYHbIE OunuHeitHble hopMbl. KBaapaTuunbie popmbl
U QyHKIUU. Anroputm Jlarpanka ais NpuBeAeHUs KBaAPaTUYHON (POPMBI K THAarOHAILHOMY
BUJy. 3aKOH MHEPIIMH BEUIECTBEHHBIX KBaApaTUUYHbIX (popm. [lonoxurenbHo onpeseneHHbIe
kBagpatuunbele GyHkuuu. Kputepuit CunpBectpa.

Tewma 3.17. EBknuaoBsl npoctpanctsa. HepaBenctBo Komu-byHsakoBckoro. Moayns BekTopa,
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PacCTOSTHUE M KOCUHYC YTJIa MKy BEKTOpaMmu. JInHelHass He3aBUCUMOCTb OPTOTOHAJIBHBIX
cucteMm. CKasipHOE MPOU3BEACHHUE B OPTOHOPMUpPOBAaHHOM Oa3zuce. [Iporecec oproroHanusamnuu
I'pama-Imuara.

1. Mumenko C.II. 3amaun m anroput™mbl anreOpsl : yued. mocobue. Y. 2 / MuimeHko
Cepreii IlerpoBuu, U. FO. CBupugoBa. - YaesHosck : Yul'Y, 2000. - 106 ¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1109/mishenko.pd4  C.4-21  utenue
TEOPHH, PEIICHUE 3a/1a4.

Tema 3.18. KaHoHnueckre ypaBHEHUS U CBOMCTBA MOBEPXHOCTEH 2-r0 NMOPSIAKA B TPEXMEPHOM
IIPOCTPAHCTBE.

2. Knerenuk /[.B. COopHHK 3ama4 10 aHAIUTUYECKOW TEOMETPUU yael. mocobue
| Knerenuk JlaBug Bukroposuu; mox pea. H. B. E¢umosa. - 12-¢ usa., crep. - Mocksa :
Hayxka, 1975. - 240 c. C 141-147 pemenue 3ama4y

3. T'eopksn I1.C, Beicmas maremarvka. JInneiiHas anreopa u aHaIuTHYECKas reoMeTpus /
I'eBopksn I[1.C - M. : ®DUSMATIIAUT, 2014. - 208 c. rnaBa 5-6 uTeHUE TEOPUU

3amauu ISl CAaMOCTOSITEILHOM PA00ThI ¢ 0TBETAMH M 00pa3laMHU peleHu i

3ananue 1. Pemiuts MaTpuuHOe ypaBHeHue A*X=B.

2-1 24 2-1 -10
1 A=3 0 ,B:(% ) 2. A:(3° j B:(Z 3)
2 -1 11 2-1 -21
3 A=\3 0 ,B:[ll_ 4 A:[SOJ,B:(Z 1)
12 24 -12 -10
5 A= 32 ,B= 36 ] 6 A:[?)Z ’B=[2 3].
-12 11 -12 -21
7 A=\32) B=\11), 8 A:(“,B:“.
-31 24 -31 -10
9 A=\21) B=\36 10. A:(“,B:23
-31 11 -31 -21
11. A=\21 ,Bz[“. 12. Az(“ B=\21J
0-2 24 0-2 -10
13. Az[l 1 j B=(36 14. Az(l ! J Bz[z 3)
0-2 11 0-2 -21
15. Az(l 1 ] |3:(11 16. A:(l 1 ,B:(2 J.
5-1 24 5-1 -10
17. Az(“ J, B:(% 18. A:(“ J, B=\? 3)
5-1 11 5-1 -21
19. Az(“ J, Bz[“ 20. A=[4 J, B=\2 J.
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BapuaHT npuMepHOro pemeHus

4 -2 20
3az[aHHe: Pemuts MAaTpUIHOC YPABHCHHC 11 X = 11"

Penienue.

4-2
Tak xak det(l J -6+0, TO YpaBHECHHE UMECT CIMHCTBCHHOE PEIICHUE X = A"1*B.
1
6

Haxomam At=1[ 12) gy x-1f 12 29)_1( 01}
~14 6(-14)\-11) 3(-32

01
OtBer: x =1 )
3l-32

OTBeTHI K 3a1aHUI0 1

12 2/3 1 1/3 1/3 2/3 1/3
1. : 2. .3 : 4. :
00 713 2 -1/3-1/3 10/3 -1/3

5 1/4 1/2 6 3/4 3/4 2 (0 0 gt O

' (9/8 9/4]' ' (—1/8 3/8} ' (1/2 1/2}' ' (—1/2 1/2]'
11 2 10. 1[33 11 (90 1o 1[40
5(1326)° " 5(4 9) Colr)] " 5(2 5)°

13. (4 Bj. 14, 13 6}. 15. 1(3 3]. 16. l(z 3).
-1-2 2(1 0 2(-1-1 2(2 -1

17. lf 10}. 18. (%) 19 1(2 Zj. 20. ;(O 2}.
9(7 14 9(14 15 91 1 9(18 1

3aganue 2. Pemiuth cucTemy JIMHEHHBIX ypaBHeHH A*X=D.

2-11 4 2-11 0
1. A=[3 02|, b=]8|. 2. A=3 02|, b=|2].
2 21 7 2 21 3
2-11 2 2-11 3
3. A=|302]|,b=|5]. 4, A=|3 02|, b=|5].
2 21 5 2 21 3
1-11 3 1-11 0
5. A=[3 12|, b=|s8|. 6. A=|3 12|, b=|4].
201 5 201 2
1-11 1 1-11 2
7. A=|3 12|, b=|5]. 8. A=|3 12|, b=|11].
201 2 201 5
111 3 111 3
9. A=2-12],b=|3 10. A=|2-12|, b=|3
201 3 201 4
111 3 111 5
11. A=|2-12]|,b=|3 12. A=|2-12|,b=|4
201 2 201 5
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1-1-1 -1 1-1-1 0
13. A=|3-12 |, b=|4 14. A=|3-12 |,b=|7

20 1 3 20 1

1-1-1 -2 1-1-1 -3
15. A=[3-12 |, b=|6 16. A=|3-12 |, b=|7

20 1 4 20 1

1-1-1 2 1-1-1 -1
17. A=|1 12 |,b=|0|. 18. A=|1 12 |,b=|5

301 3 301 5

1-1-1 0 1-1-1 -1
19. A=|1 12 |,b=|5]. 20, A=l1 12 |,b=|s

301 7 30 1

BapnaHT NMPUMEPHOI0 PEIICHUA

1-1-1) (o0
3aganue: PemnTh cucteMy ypaBHEHHUI [3 -12 }x { }
20 1 3

Penienue.

1-1-1
Tak kak det{S -12 } ~4%0, TO CHCTEMAa YPAaBHECHUN UMEET €INHCTBEHHOE PEILIECHHUE,
20 1

. Aj .
KOTOpOE€ MOKET ObITh HaijeHo 1o ¢opmynam Kpamepa: x; :TI’ i=123. ['ne A aro

omnpenenuTesib Martpuilbl KodPhUIHEeHTOB A, A;- ONPEACIUTE]Ib MAaTpPHUIIbI,

MOJyYEHHOM M3 MaTPHIBI A 3aMEHOM I-r0 CTOJIONA CTOJIOIOM CBOOOIHBIX UYJICHOB
0-1-1
5-12

A B0 1_ 4 Ay _ 0 Ag _ -4
b. Haxomum x; = =% = =" -1. AHAJIOTUYHO Xy =—2=— =0, Xg=—>=—

A f-1-1] -4 A -4 A -4
3-12
2 01

=1.

OtBeT: x=(1,0,1).
3ameuanue. MoxHo pemmnts CJIY u metoniom ["aycca.

OTBeTHI K 32/1aHNUIO 2
1. 2,11). 2.(0,11). 3. (@1). 4. @01. 5 (201. 6.@1710).

7.(0,12). 8. ®23. 9. @11). 10. (2,10). 11. (0,132).
12. (2,21). 13. (@11). 14. (2,11). 15. @12). 16. (,13).17. (1,-10).
18. 1,0,2). 19. (2,1). 20. (2,0,3).

3ananue 3. Pemiuth cpaBHeHUe NepBoii crenenu ax =b (mod m)

1) 37x =16 (mod 11)
2) 39x =5 (mod 11)
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3) 39x = 19 (mod 53)
4) 12x = 15 (mod 35)
5) 21x = 10 (mod 25)
6) 156x =7 (mod 16)
7) 8x = 17 (mod 23)
8) 14x =9 (mod 37)
9) 19x = 4 (mod 25)
10) 2x = 13 (mod 15)

BapuaHT npuMepHOro pemeHus
3ananue: Pemmth cpaBHeHME nepBoii crenenu 127X = 13 (mod 257)

Pemenne. Haiinem 1o anropurmy EBkimaa HauOodbIIUi OOIMH JIEeIUTENH
(127, 257): (mpoBeaeM LEMOYKY JIEICHUI ¢ OCTaTKOM...)

257=127*2+3

127=3*42+1

3=1*3+0

[locnenHuii HEHYJI€BOM OCTaTOK paBeH |, 3HAYUT HaWOOJIBIINKA OOIIMI JEIUTETh
(127,257)=1.  Taxxke w3  amroputMa EBkimaa  cleayeTr  JIMHEHHOE
npeactapicHue (a, m)=axo+my, . B Hamewm cioyuae (127,257)=1=127-3*42=127-
(257-127*2)*42=127*85+257*(-42). Torma mockonbky (a, mM)=1, To cpaBHEHHUEC
UMeeT eIMHCTBEHHOE perrenue X =h*x,=13*85=1105= 77 (mod 257).

Otser: X = 77 (mod 257)

3ameuanue. B oOmeM ciydae Hago TOJy4aTh JMHEHHOE MPEACTABICHUE U3
anroput™Ma EBkinna. Korma m He BeIMKO CpaBHEHHE MOYKHO PEIIMThH IepeOdopoM
(x=0,1,2...m-1) wiu ucrosb3ys CBOMCTBa cpaBHeHui. Hampumep,

pemrum 5x = 7 (mod 8), moacrasum (x=0,1,2...7) B cpaBHeHwue, Haitnem X = 3 (mod
8). Bropoii crioco6: pemum cpaBHenue 5X = 7 (mod 8),

npuOaBUM K MTPaBOil yacTu 8

5x = 7+8 (mod 8), 5x = 15 (mod 8),

MOXEeM 00€ YacTH CpaBHEHHUs MOJEIUTh Ha 5, TaKk Kak 5 W 8§ B3aMMHO IPOCTHI,
nosyuuMm X = 3 (mod 8).

OTBeThI K 321aHHIO0 3

1. x =4 (mod 11)
2. x=10(mod 11)
3. x =10 (mod 53)
4. x =10 (mod 35)
5. x =10 (mod 25)
6. x =9 (mod 16)
7. x =5 (mod 23)
8.

X =35 (mod 37)
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9. x =16 (mod 25)
10. x = 14 (mod 15)

3ananue 4. [Ipumennutsh anroputm EBKINIA K 0TBICKAHUIO HAUOO0JIBILIETO
oomero aeautesas (A,B) meanix yucea A u B.

1. A=221, B=136.
2. A=209, B=247.
3. A=323, B=136.
4. A=273, B=287.
5. A=217, B=287,
6. A=319, B=451.,
7. A=299, B=533.
8. A=123, B=87.
9. A=589, B=217.
10. A=276, B=161.

BapuaHT npuMepHOro pemeHus
3aganue: Haittu (525, 231).

Pemenne. HaxonuMm (BcrioMoraTeabHbIE BBIYMCICHUSI MPUBEJCHBI CIIEBA) MO
anroputMy EBknuna. Huke npuBOAUTCS 3aMUCh IEJICHUS] YTOJIKOM, U KaXIbIi pa3
TO, YTO OBUIO B YrOJIKE, T.€. JEIUTENb, MPUMHCHIBAETCA K OCTATKy OT JICJICHUS C
JIEBOM CTOPOHBI, & OCTATOK, KAK HOBBIN JEIHUTENb, OEPETCS B YTOJOK (3aIIUCh TOTO
e caMoro B BUJIC IIETIOYKH PABEHCTB — CIIPaBa).

525=231-
25 |31 2+63
62
231=63-3
31 |3 +42
89
63=42-1
3 |2 +21
2
42=21-2
2 |1 +0

2

3n1ech MOCIeIHNI MOJ0XKUTENbHBIN ocTaToK paBeH 21. 3nauwmt, (525, 231) =
21,
Orger: 21.
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OTBeThI K 321aHU10 4
1) 17; 2)19;3)17; 4)7; 5) 7; 6) 11; 7) 13; 8) 3; 9) 31; 10) 23.

3aganme 5. Pa3jioxkuTh NPaBHIBHYK PAalMOHAJIBHYK APo0bL (IpoOHO-
X—a

PALMOHAJIBHYI0 PyHKIHIO) (X=b)-(x—c)

HA CyMMY NPOCTeHIMX.
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BapnaHT NMPUMEPHOI0 PEIICHUA

3ananue: Pa3nokuTh MpaBUIIbHYIO pallMOHATIBHYIO APOOH (IpOOHO-

palroOHaIbHYIO (DYHKIIHIO) Ha CYyMMY IIPOCTEUIINX.

(x-2)-(x-3)

-1 A
P . = + . Haiinem A u B. TI 6
ElICHHE 203 -2 3 aiinem A u pUBEIEM K 00IIEMY
3HAMEHATEIIO:
A, B _(x=3A+(x-2)B_x(A+B)-(3A+2B) o ——
(x-=2) (x=3) (x=2)-(x-3) (x=2)-(x-3)
o x-1
KO3((PUIIMEHTHI TPU X U CBOOOIHBIE YJIEHBI B UUCIUTENSIX Ipo0ei 23 17}
X(A+B) - (3A+2B) , moyunm CJIV:
(x-2)-(x=3)
{A+ B=1 . Pemag CJIVY, naitnem A=-1, B=2.
3A+2B=1
Ortser: x-1 - -1, 2

(x-2)-(x=3) (x-2) (x-3)°

OTBeTHI K 32JaHUIO 5

l) X - 1 + -2
(x-1)-(x-2) (x-1) (x-2)
2) x-1 _ 1/3 + 2/3

(x+1)-(x-2) (x+1) (x-2)°
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3) X _1/2 + 1/2 .
x=-D-(x+1) (-1 (x+1

4) X—2 :—_2+ 3 .
x-(x+1) x (x+2)

5) x-3 _ -1 2
(x-1-(x+1) (x-1) (x+l)'

6) X+1 __1+ 2 .
x-(x=1) x (x=2)

7) X—5 :—_5+ 6 .
X-(x+1) x (x+1)

8) x-3 _2/3 U3 .
(x-1)-(x—-4) (x-1) (x-4)

9) x-5 _ -3 . 4

(x=2)-(x=1) (x-=2) (x-1)°
10) X+ 2 :3+ -1 .
X-(x+1) x (x+1)

3ananue 6. Pa3inoxxurh MHOTOWIeH P(X) Mo cTemeHsaM JuHeiTHOro (X-C) .
1. P(X)=x3+ X% —x+1; ¢c=2.
2. P(X)=x+ x* -2 x+3; c=2.
3. P(x)=x+ x*—2 x+3; c=1.
4. P(x)=x*+x*-2x; ¢=3.

5. P(x)=x*+3 x* - x+3; c=1.
6. P(x)=x*+2 x* —2x+3; c=1.
7. P(x)=x3+3 X2 +x+1; c=1.
8. P(x)=x*+4 x*-3x+3; c=1.
9. P(x)=x" 3x+201

10. P(x)=x>—x+3; c=1.

BapuaHT npuMepHOro peleHus
Bamanme:  Pasmoxuts MuHOrownien P(X)= Xx*+2 x° —3x+l mo cremeHsMm

JUHEHHOTO (X-2).
Pemenne. P(X)= ag’+a’+ a; x+ ag =(bx*+ by x+ bo)(x-c)+r . ITo cxeme

I'opHepa.
[ar 1.
IlepBas cTpoka - 370 K03(h(OUITUESHTHI IPH CTENCHIX X MHo2ouneHa P(X).
1=a3 2=a, -3=a; 1=a,
c=2 b, by bo r
[Mar 2.

IlocnenoBaTenbHO BBIYUCIISIEM.
Yucio b2=3.3. Yucio b1=3.2+C bg. Yucmno bo=8.1+C bl. Yucio r=agtc bo.
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1=a; 2=a, -3=q 1=a,

c= 1=h, b,=2+2*1 bo=- r=1+2*5=
=4 3+2*4=5 11

Torma P(X)=(bx*+ by X+ bg)(X-C)+r=(1x*+ 4x+ 5)(x-2)+11.

Otser: P(X)=(X*+ 4x+ 5)(x-2)+11.

OT1BeTHI K 32JaHUIO 6
1) P(X)=(x*+3x+ 5)(x-2)+11.
2) P(X)=(x*+ 3x+ 4)(x-2)+11.
3) P(X)=(x*+ 2x)(x-1)+3.
4) P(x)=(x’+ 4x+10)(x-3)+30.
5) P(X)=(x’+ 4x+3)(x-1)+6.
6) P(X)=(x*+ 3x+1)(x-1)+4.
7) P(X)=(x’+ 4x+5)(x-1)+6
8) P(X)=(x’+ 5x+2)(x-1)+5
9) P(x)=(x*-2x-2)(x-1)
10) P(X)=(x*+ X)(x-1)+3

3aganue 7. C momombio popmyabl MyaBpa HaiiTu 3HaueHne K-oii
CTeNEeHU KOMILIEKCHOT0 YHCJa Z.

1) z=i-1;k=40
2) z=i+1;k=60
3) z=-i1+1;k=100
4) z=-i-1;k=60
5) z=i++/3 ;k=60

6) z=+/3i+1;k=90
7) z=-3i-1;k=30

8) z=i+1;k=42
9) z=i++/3;k=63
10) z=i-1;k=43

BapuaHT npuMepHOro penieHus

3amanue: C momorpo Gopmyiasl MyaBpa HaiiTh 3HaueHue K-oit creneHu
KOMILTIEKCHOTO uncia Z, tae K =100; z=i+1.
Pemienwne. [IpencraBum unciao Zz=i+1 B TPUTOHOMETPUYECCKOM (opme:

z=r (cosp+ising), rae ecnu z =a+bi, mo r=+a*+b*, cosp=alr, sinp=blr u
apryMEHT ¢ OIpEENSeTcs ¢ TOYHOCTRIO 10 27. B Hamem ciydae r=+a’+b’ =

VI2+12 =2, cosp=alr=1/+2, sinp=blr=1/\2 n ¢= nl4.
Torxa o popmyne Myaspa 2= r*(cos(k*o)+i*sin(k*p)) maxomum:
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(i+1)"°= (v2]" (cos100z/4+isin1007/4)= 2% (cos25x+isin257)=
2% (cosztising)= 2*° (-1+i*0)=- 2*°.
Otser: - 2°°.

OT1BeTHI K 3aJaHUIO

1) 2%
2) - 2%
3) - 2%
4) - 2%
5) 2%
6) 2%
7) 2%
8) 2%
9) 2
10) 2%(1+i)
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TecT N0 aHATUTHYECKON IreOMEeTPHH AJIA CAMONIPOBEPKH

BexTopHas ajareopa

1. Tpu BekTOpa Ha3bIBAKOTCS KOMILJIAHAPHBIMU

Ecnu oHM nepecekaroTcs B OJHOM TOUKE

- o
Ecnu cymiecTByeT miockocTh, KOTOPOI OHU MEPIEHANKYIISIPHBI, Oyayun

MPUBEACHHBIMU K OOIIIEMY Havyaly
Ecnu ux 1uiMHBI paBHBI MKy COOOM

Ecnu cymiecTByeT miockoCTh, KOTOPOU OHU MapajuieiabHbl, Oy IydH
MPUBEICHHBIMU K 00IIEMYy Hadally.

2. JIBa BeKTOpa KOJUTMHEAPHBI

O

Ecnu onu nipuHayiexaTt OXHOM IIJIOCKOCTH
Ecnu oHu nexxat Ha OTHOW WJIM NTApaJUIENIbHBIX MTPSMBIX

Ecau onn KOMILIaHAPHEI.

RIS S

TOI‘II& 1 TOJIBKO TOI'Ja KOI'la OAWH U3 BCKTOPOB HYHGBOﬁ

3. JlBa BeKTOpa paBHbI

O

CCJIM OHU KOJIJIMHCAPHbI
CCJIM OHU ITPOTHUBOHAIIPABIICHBI U UMCIOT OJJMHAKOBYIO JIMHY

CCJIM OHU COHAITpaBJICHBI U UMCIOT OAMHAKOBYIO IJIMHY

TN

CCJIM OHU COHAITPAaBJICHLI

4. JluHeWHBIMU OTepalusiMU HaJl BEKTOPAMH HAa3bIBAIOTCS:

O

CJIO’KEHUE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO
IpUBEACHUE BEKTOPOB K O0ILIEMY Havyaly

YMHOKCHHUC U JCIICHHUC BCKTOPA HA YUCJIO

TN

BBIUMCJICHUE JUTMHBI BEKTOpa
5. Urto MoxHO cka3aTh 0 cyMMe BektopoB AB+BC+CA

paBHa HYJIEBOMY BEKTOPY

paBHa BekTopy AC
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HEJIb3s BBIYHUCIUTD

paBHa 2-AB
6. Uemy paBHa cymma BekTopoB AB+H(—BA)

HYJIEBOMY BEKTOPY
2-AB

2-BA

—2-AB

7. Ecmu Bektop a=o-b,rae a#l, To Bekropaau b

IIPOTUBOIIOJIOKHBI
OPTOTOHAJIBHBI
KOJUJIMHEAPHBIE

HMCIOT OIWMHAKOBYIO IJIMHY

8. Ecim Toabko TPHUBHUAJIbHAA JIMHEHHAs KOM6HHaHI/IH BCKTOPOB paBHAa HYJIIO,

TO BEKTOpa

JIMHEWHO 3aBUCUMBI
JINHEWHO HE3aBUCUMBEI
KOMILIAHAPHBI

JIeKaT B OJTHOU IJIOCKOCTH

9. Ecam omuH M3 BEKTOPOB CUCTEMBI SIBJISICTCS TMHEHHOW KOMOMHAITHCH

OCTaJBbHBIX, TO TaKasd CUCTCMaA

TpUBHAJIbHA
JIMHEWHO 3aBUCUMas
JIMHEWHO HE3aBUCUMAA

HE CYyILECTBYET

10.Ecnu cuctema BEKTOPOB BKIJIIOUAET HYJIEBOM BEKTOP, TO OHA

[IoHOCTBIO COCTOUT U3 HYJICBBIX BCKTOPOB

JIuneniHO 3aBUCHUMA
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TN
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RIS IS

O

TN

CoCTOUT TONBKO U3 HYJIEBOI'O BEKTOPA

JInaenHO HE3aBHUCUMA

11.Ecnu cuctema BEKTOPOB COACPKUT JIMHEMHO 3aBUCUMYIO TOJICHCTEMY, TO
TakKas CUCTEMa BEKTOPOB SIBJISIETCS

JInHenHo 3aBUCUMOM
YacTUYHO 3aBUCUMOM
JInHEeHO HE3aBUCUMOM

Herpusnansuon

12.Ecau cucrema BCKTOPOB JIMHEHHO HC3aBHCHMaA, TO IIOJCUCTCMA IIaHHOﬁ
CHCTCMBI

JIMHENHO 3aBUCHMA
MOJKET OBITh KaK JIMHCHHO 3aBUCUMOM, TaK U JIMHCHHO HE3aBUCUMOM
JIMHEMHO HE3aBHCHUMA

HYaCTHUYHO 3aBUCHMaA

13./1Ba BekTopa JImHeliHO 3aBUCHMBI TOT/Aa M TOJILKO TOT/Ia, KOT/Ia

OHU KOMIUTaHAPHBI
HNmeroT oIMHaKOBYIO JUNIMHY
Nx nunelinas komOuHanus paBHa 0

OHHU KOJITTMHEAPHBI

14 Ecnu KoOpAMHATHI ABYX BEKTOPOB B HEKOTOPOM 0a3uce MPOMOPIIMOHAIIBHBI,
TO TaKue BEKTOpa

00pa3yroT 6a3uc BEKTOPHOTO MPOCTPAHCTBA
KOJUTHHCAPHBI
UMEIOT OJIMHAKOBYIO JITTUHY

JIUHENHO HE3aBUCUMBI

15.B opToHOpMHpPOBaHHOM Oa3uce
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HC OIIpCACIICHHA OnCpanns CJIOKCHUA

BCe BekTOpa oOpasyroliye 6a3uc NepneHANKYJISPHbI 1 UMEIOT EAMHUYHYIO

TUTUHY

O

RIS S

BCiAKasl CUCTEMA BCKTOPOB JIMHCHO HE3aBUCUMa

BCE BEKTOpa 00pa3yromne 0a3uc napamuieabHbl 1 UMEIOT €AMHUYHYIO JUTUHY.

16.BbruncauTh MPOSKIMIO BeKTOpa a Ha BekTop b, ecmu a = {0;2;4} u b =
{1,-2;-2}

17.Haiitu kocunyc yria mexay Bekropamu a = {3;4;0} u b = {4;4;2}. Orser
nath B Buae 0.xx

s

18.BeKkTOpHBIM MPOU3BEACHIEM BEKTOPOB U HA3BIBACTCSI:

|a] {b|-cos(ab)

BEKTOp C, JJINHA U HAIIPaBJICHHUC KOTOPOIr'0 ONPEACIIAIOTCA CICAYOINUMHU

YCIIOBUSIMU:
|c|=|a|{b| -cos(ab)
cla,clb

BCKTOp C, JJIMHA U HAIIPABJICHUEC KOTOPOTO ONPEACIAIOTCSA CICAYIONIUMU

YCJ'IOBI/IHMI/II

|c|=[a] b] -sin(ab)

cla,clb

a,b,c - mpaBas Tpoiika (eciu BeKTOpHI &,0,C HEe KOJUTMHEAPHBI).

BEKTOP C, KOTOPBIN ONPEAEISIETCS CIAEAYOIUMU YCIOBUIMU:

cla,clb
a,b,c - mpaBas Tpoiika (ecnu BeKTOpHI &,0,C He KOJUTMHEAPHBI)

(e

19.'eomeTpudeCKUil CMBICII BEKTOPHOTO TTPOU3BEACHUS JIBYX BEKTOPOB:

JITiHa BEKTOPHOTO MPOU3BE/ICHHS BEKTOPOB & M D paBHa riomiaam

napajuiesorpaMmma, NoCTPOEHHOT0 Ha 3TUX BEKTOpax
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JlInHA BEKTOPHOTO TIPOU3BEICHUS BEKTOPOB & U b paBHA 00BeMy

napajuiejcnuicaa, moCTpOCHHOI'O Ha 3TUX BEKTOpax

- o
Ecmm x Touke A IMPUIIOKCHA CHJIa F, TO MOMCHT 5TOH CHUJIbI OTHOCUTCIBHO

touku O paeH MO(F)=[OA,F]
Ecmu x Touke A npuioxena cuia F, To MOMEHT 3TO# CHJIBI OTHOCHUTEIBHO
touku A paBeH MO(F)=[OA,F]

20.Ecnu BekTopa I,j,K 00pazyioT opToOHOpMHPOBaHHBIM HpaBbIii 0a3KcC, TO

O

[Lj]=k
[1.j]=k
[-1J]=k
b.i]=k

TN

21.13BecTHO, uToO [b,C]=3,[C,a]=b,[a,b]=C, Torna BepHO yTBEpK)KACHNE:!

O

OJIMH U3 BCKTOPOB HYJICBOI>’I

®

BCKTOPBI IMapaJlJICIIbHBI

®

BEKTOPBI 00Pa3yIOT paBHBIC YIJIbI

00 BCE BEKTOPHI HYJIEBhIE, INOO OHU 00pa3yloT OPTOHOPMHUPOBAHHBIN Oa3uc,
IIPY 3TOM TPOWKA BEKTOPOB SIBIISIETCSA PABOU

22.CMemaHHbIM MTPOU3BEICHUEM TPEX BEKTOPOB HA3BIBACTCS

BEKTOp C, IJIMHA U HAIIPABJIEHHE KOTOPOTO OMPEAEIIAIOTCS CIeAYIOIUMU
YCIIOBUSIMHU:
[cl=lal {b|cos(ab)
cla,clb
a,b,c - mpaBas Tpoiika (eciu BeKTOpHI a,0,C He KOJUTMHEAPHBI)

YU CJI0, PABHOE CKAJISIPHOMY NPOU3BEICHHUIO BEKTOPHOT'O IIPOU3BEICHUS
MIEPBBIX JIByX BEKTOPOB HA TPETUN BEKTOP

HeﬁCTBHTeHBHOG YUCJI0, PAaBHOC NPOU3BCACHUIO JJIMH BEKTOPOB HAa KOCUHYC
yria MCXKJ1y HUMU

MIPOU3BEJICHUE TPEX BEKTOPOB PABHO CyMME MOMAPHBIX MPOU3BEACHUN UX
COOTBETCTBYIOIIUX KOOPAUHAT

23.I'eoMeTpUYECKHI CMBICT CMEIIAHHOTO MMPOU3BEICHUS TPEX BEKTOPOB
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Moy cMENIaHHOTO MTPOU3BECHHUS BEKTOPOB a,b,C paBHO 00BEMY
napajuieenuneaa, MOCTPOEHHOTO Ha 3THX BekTopax. CMenaHHOe MPOU3BEICHNE
IIOJIOKUATEIIBHO, €CIIM TPOMKA BEKTOPOB — MPaBasi, U OTPULATEIBHO, €CJIA Ta
TpOWKa — JIEBast

CMmeniaHHOE IPOU3BEAEHUE BEKTOPOB PAaBHO 00BEMY MapaJIJIeNICIIUIIE A,
IIOCTPOCHHOT'O Ha 3TUX BEKTOPax

CmMmernianHoe IMPOU3BCACHUC BCKTOPOB, B3ATOC CO 3HAKOM MHUHYC, PABHO
06’bCMy ImapaJuICJICImIic1a, IOCTPOCHHOI'O Ha 9TUX BCKTOpax

Moysb cMEIIaHHOTO MTPOU3BEICHHUS BEKTOPOB a,b,C paBHO 00BEMY
napajiesienuneaa, MOCTPOEHHOTO Ha 3TUX BekTopax. CMelaHHoe MPOU3BEICHNE
MOJIOKUTENIBHO, €CJIM TPOIKa BEKTOPOB — JieBas, U OTPULIATEIBLHO, €CIIU ATa TPOilKa
— TpaBas

24.]1ns1 TOro, 4TOoOBI TPY BEKTOPA OBLIM KOMIUTAHAPHBIMU, HEOOXOIUMO U
JIOCTaTOYHO,

O]

YTOOBI UX CKAJISIPHOE POU3BEIEHUE ObLIO PAaBHO HYIIIO
YTOOBI BEKTOPHI OBLJIM NOMAPHO OPTOTOHAIBHBI APYT IPYTY

YTOOBI UX CMEIIaHHOE IMPOU3BCIACHUC OBLIO PaBHO HYIIIO

YD

BCKTOPbI OBLIH KOJIJIMHCAPHBbI

25.Tpu BeKTOpa KOMITJIaHAPHBI TOT/Ia ¥ TOJIBKO TOT/a,

KOI'/Ia OIMPeNeNINTENb, CTPOKAMU KOTOPOTO SBJISIFOTCS KOOPJAUHATHI 3TUX
BEKTOPOB B OPTOHOPMHPOBAHHOM 0a3uce, paBeH HyJII0

KOT/Ia OMpeIeUTEeIb, CTPOKAMH KOTOPOTO SBJISIOTCS KOOPAMHATHI 3 THX
BEKTOPOB B OPTOHOPMHUPOBAHHOM 0asuce, OOJIbIe HYJIs

KOT/Ia ONPEIEIIUTEND, CTPOKAMU KOTOPOTO SIBJISIFOTCS KOOPJIUHATHI ITUX
BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce, MEHBIIIE HYIIS

KOI'/Ia OIMPeNeNInTENb, CTPOKAMU KOTOPOTO SIBJISIFOTCS KOOPJIAMHATHI 3TUX
BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce, HEOTpULIATENIEH

IIpAMbIe ¥ IIJIOCKOCTH
26.AdduHHON (1IeKapTOBOI) CUCTEMON KOOPJIMHAT B TPEXMEPHOM

MIPOCTPAHCTBE HA3bIBACTCS

COBOKYITHOCTh HEKOTOpO# Touku O u mpsimoii |

COBOKYIMHOCTh HEKOTOPOH Touku O U Mpou3BOJILHOTO Oa3uca €1,€,,63.
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COBOKYITHOCTb TPEX JIMHEMHO HE3aBUCUMBIX BCKTOPOB

COBOKYIIHOCTB YCTBIPCX JTFOOBIX BCKTOPOB

27 I1pssMOyTONBHOM IEKapTOBOM CUCTEMON KOOPJMHAT HAa3bIBACTCS

COBOKYITHOCTb TPEX OPTOHOPMUPOBAHHBIX BEKTOPOB
COBOKYITHOCTb HEKOTOPOM TOYKH U HEKOTOPOM IIIOCKOCTH
COBOKYITHOCTb JIFOOBIX UYETBIPEX HOPMUPOBAHHBIX BEKTOPOB

adhpuHHAS CHCTEeMa KOOpAUHAT, 0a31C KOTOPOU SIBIISICTCS

OPTOHOPMHUPOBAHHBIM

O

RIS IS

O

YD

Ol

TN

28.Pannyc-BeKTOPOM TOYKU HA3bIBACTCS

00011 HEHYJIEBOM BEKTOP.
00011 OPTOHOPMUPOBAHHBINA BEKTOP.
BEKTOP, COEINHSIOIINN Ha4aJI0 KOOPANHAT C 3TOM TOUYKOM.

710001 BEKTOP, MPOXO/ISIINI Yepe3 TaHHYIO TOUKY.

29.001mM ypaBHEHHEM MPAMON Ha TJIOCKOCTU Ha3bIBACTCSl YpaBHEHUE BUJIA

A(x—x0)+B(y-y0)=0,(A*+B?*£0)
Ax+By+C=0, A*+B’£0

y=kx+b

xa+tyb=1

30.YpaBHeHHEM MPSIMOM B OTPE3Kax Ha MIOCKOCTH Ha3bIBACTCSA YpaBHEHUE
BUJIA

A(X—Xo)+B(y-v0)=0,(A%+B*£0)
Ax+By+C=0

y=kx+b

xla+y/b=1

31.I1ycTh npsiMbie 3aaHbl CBOMMHU OOIIMMHU YPABHEHUSIMHU, TOTA YCIIOBUE
NapaJuyIeIbHOCTH MPSMBIX UMEIOT BUJ
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A/A=B,/B,

A:1/B=B,/A;
AA,+B;B,=0
A;A,-B;B,=0

32.I1ycThb mpsiMble 3a/1aHbl CBOUMH OOIIMMHU YPAaBHEHUSIMH, TOTIa YCIIOBHE
NEePIEHANKYJISIPHOCTH MPSIMBIX UMEET BUJ

Ai/A,=B,/B,

B1/By=—A4/A;
A;A,+B;B,=0
A;A,-B;B,=0

33.11pu kakux a npsmbie ax—4y—6=0 u x—ay—3=0 mapasuieabHbI U HE
COBIAAAIOT

a=6
a—/—2
a=0

HC CyHICCTBYCT TAKOI'0 YMcCia a

34.ITpu xakux a mpsimbie ax—4y—6=0 n x—ay—3=0 nmepecekarorcs, HO HE
COBIAAAIOT

a=6
a=2
az+2

HE CYILECTBYET TAKOTO YHUCIIA &
35.I1pu kakux a npsimbie ax—4y—6=0 u x—ay—3=0 coBnagaior

a=6
a=2
az+2

a mroboe

36.001mM ypaBHEHHEM IJIOCKOCTU B IPOCTPAHCTBE HA3BIBAECTCS YpaBHEHUE
BUIA
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Ax+By+Cz+D=0
A(x—X0)*+B(y—yo)+C(z—20)=0
X—X1Y—V1Z—Z1X—Xoy—Y2Z—ZoX—X3y—y3Z—Z3|=0

xa+yb+zc=1

37.Ecim mnockoctr 1y A X+B1y+C12+D1=0 u m,: AXx+B,y+C,z+D,=0
napauieIbHbI, TO BEPHO COOTHOIIICHHE

A1/A,=B,/B,=D,/D;
AA;+B;B,+C,C,=0
AA+B;B,+C,C,=1
AA,=B;B,=C,C,=1

38.Ecnu mnockoctu 1y AiX+B1y+C1z+D1=0 u m,: Ax+Boy+C,z+D,=0
MIePIICHIUKYJISIPHBI, TO BEPHO COOTHOIIIEHHE

A;A,=B;B,=C,C,=1
A;A+B;B,+C,C,=0
AA,+B;B,+C,C,=1
A,/A,=B,/B,=D,/D,=1

39.Ecnu rmiockocTy nepneHANKYJISPHBI, TO UX HOPMaJIbHbIE BEKTOPHI

ImapajICIIbHbI
MEPECCKAOTCA
OPTOI'OHAJIBHBI

COBIIAJarOT

40.Ecnu mi0cKoCTH napauieabHbl, TO UX HOPMaJIbHbIE BEKTOPBI

KOJUTHHCAPHBI
MIEPECEKAIOTCS
OpPTOTOHAJIBLHBI

COBIIagarOT

41.CBA3KOM IUIOCKOCTEN HA3BIBAIOT
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O

COBOKYITHOCTb INTIOCKOCTEN, MMPOXOIAIINX YEPE3 OAHY TOUKY
COBOKYITHOCTb INIOCKOCTEN, POXOASAIINX Yepe3 OAHY HPIMYIO

COBOKYITHOCTb HHOCKOCTCﬁ, MpoxXoasAInX 9€pe3 OJHY INIOCKOCTDh

TN

COBOKYITHOCTb HHOCKOCTCﬁ, MpoxXoasAIInX 4€Pe3 ABC TOUYKHU

42.1TydKoM TIJIOCKOCTEH Ha3bIBACTCS

O]

COBOKYITHOCTB BCCX HHOCKOCTGﬁ, IMPOXOIAIINUX YCPEC3 OAHY U TY KC IIPAMYIO
COBOKYITHOCTb HHOCKOCTCﬁ, MpoxXoasAInX 9€pe3 OJHY IIIOCKOCTDh

COBOKYIIHOCTBH HHOCKOCTCﬁ, MMPpOXOaAIIUX 9YCPEC3 OAHY TOUYKHU

RIS S

COBOKYIIHOCTB COBITaIaOIIUX IUIOCKOCTEH

43.]1Be npsMbIe, 3a/1aHbl B IPOCTPAHCTBE CBOMMHU KaHOHMYECKUMU
YPaBHEHUSMH

l1:(x—x1)/a1=(y—y1)/b1=(z—21)/C1 u l:(x—x2)/a=(y—y2)/0,=(z—2,)/C,. YcnoBue
HapajieIbHOCTH 3TUX MPSIMBIX UMEET BUJI

© ayathi/bytey/c,=0
a/a,=b4/by=cy/C,

a;/a,+h4/b+cy/c=1
a;/a,=b,/b,=c;/c,=0

TN

KpuBble U IOBEPXHOCTHU BTOPOTO NOpAaAKa

44 . D1IumncoM Ha3bIBAETCS

reOMCTPHUUICCKOC MCCTO TOUYCK IIJIOCKOCTH, IJII KOTOPBIX CyMMa paCCTOHHI/Iﬁ a0
ABYX HJAaHHBIX TOYCK, HA3bIBACMBbIX (bOKycaMI/I, SIBIISICTCSI TTOCTOSTHHOM BEJIMUYMHOM

rCOMETPHUIECKOE MECTO TOUCK ITIOCKOCTH, JIJISI KOTOPBIX a0COFOTHAS
BEITMYMHA PA3HOCTU PACCTOSIHUH JI0 ABYX JaHHBIX TOUEK, Ha3bIBAEMbIX (hOKyCaMH,
SIBJISIETCSA TOCTOSHHOW BEJIMUYMHOU

F€OMETPUUECKOE MECTO TOYEK IIIOCKOCTH, PABHOYAAJIEHHBIX OT 3aJaHHOU
TOYKH, Ha3bIBa€MOU (hOKYCOM mapaboIIbl ¥ 3aJaHHON MPSMOM 3TON TIIIOCKOCTH,
Ha3bIBAEMOM JIUPEKTPUCOU

HU OJTHO W3 ONPEACIICHNUN HE SBJISIETCS BEPHBIM

45.KaHOHMYECKMM ypaBHEHUEM JJIJIUIICA HA3bIBAECTCS YPABHEHUE BUIA
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x*la*—y*/b*=1
—x’la?+y’Ib*=1
y?=2px
xla?+y?Ib*=1

TN

46.I'uniepOo10if Ha3BIBACTCS

ICOMCTPHUICCKOC MECTO TOYCK IINIOCKOCTH, OJIA KOTOPBIX CyMMa paCCTOSIHI/Iﬁ a0
ABYX JaHHBIX TOYCK, HA3bIBACMBIX (1)0KYC&MH, SIBIISICTCSI OCTOSIHHOM BEJIUYMHOU

reOMETPUYECKOE MECTO TOYEK ITIOCKOCTHU, JIJIsl KOTOPBIX a0COIIOTHAS
BEJIMYMHA PA3HOCTH PACCTOSIHUM 710 IBYX JaHHBIX TOUYEK, HA3bIBAEMBIX (DOKycamu,
SIBIISIETCA TOCTOSHHOW BEJIMUYNHOU

Tr€OMETPUYECKOE MECTO TOYEK IJIIOCKOCTH, PABHOYJAJIEHHBIX OT 3aIaHHOU
TOYKH, Ha3bIBA€MOI (POKYyCOM MapadoJibl ¥ 33aJaHHON MPSMOM 3TON MIOCKOCTH,
Ha3bIBAEMOU JTUPEKTPUCON.

HHW OJJHO U3 onpeneneHHﬁ HC ABJIACTCS BCPHBIM

47.OKCLEHTPUCUTET THUIEPOOIIBI

-

CTpOro MeHsblie 1
MeHbIie 0

paBen 1

TN

cTporo 6oJbiie 1

48.YpaBHEHHE TUPEKTPHUCHI MTAPA00IIBI B KAHOHUIECKON CHCTEME KOOPAMHAT
MMEET BUJI

O

X=p
X=y
x=—p/2
x=0

RIS IS

49.YpaBHEHHS aCUMITOT TUNIEPOOITB B KAHOHUYECKON CUCTEME KOOPIUHAT
MMEIOT BUJ
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RIS IS

y=txb/a
y=0

x=0
y=tb/a

50.Kpupast 6x°+6y*+6x—2y—1=0 siBIsieTcst KpHBOi

DJUIMNITUYECKOTO TUIIA
['unepOonMyueckoro Tumna
[TapaGonnueckoro Tumna

CwmenranHoro tuna
51.Vpasrenne X*—y*=0 3agaet

AIUINTIC
napy napajuieabHbIX MPSIMbIX
napy nepeceKaronuxcst MpsiMbIX

TOUKY

52.IToBepXHOCTH, OnpeeseMas KAHOHHYECKAM
21,2 2 2 522
ypaBHeHHeM X /a“+y /b +z°/c"=1 Ha3piBaeTCs

OHONOIOCTHBIN TUTIEPOOJIONT
DIUIATICONT
[TapabGonuaeckuii rurepOoIOn;

JIByNOJIOCTHBIN MapadboIou1

53.Kanonndeckoe ypaBHEHHE THIIEPOOIMYECKOTO MTapadosIon1a UMEeT BH/T

X la*+y?Ib’=2pz
Xla?+y’Ib*+Z%/c?=1
x?la*~y’Ib*=2pz

HH OJMH U3 OTBCTOB HC ABJIACTCS BCPHBIM

54 KakyIo OBEPXHOCTH 3a1a€T ypaBHeHHe X +2y*—37°—1=07?

OHOMOIOCTHBIN TUTIEPOOJIONT
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DIUTUICON
['unep6onuueckuit mapadbosIon;I

[Tapa nepecekaromuxcs MIOCKOCTEN

55.I1ycth runepboanyeckuii mapadbogoua 3aJjaH CBOUM KaHOHUYECKUM
ypaBHeHHeM. Kakast KpuBast ory4aeTcs B pe3yJbTaTe CCUCHUS
MOBEPXHOCTH TUIOCKOCThIO Z=07

napabosna
rurnepoosa
rapa mepeceKaronuxcs MPSIMbIX

Imapa COBIIaBIIMX IPAMBIX

56.B pe3ynbpraTe ceueHus ABYMOJIOCTHOTO THIIEPOOIOnIa, 3aJaHHOTO CBOUM
KaHOHMYECKUM YpaBHEHUEM, INIOCKOCThIO Z=C MOJIy4aeM

Dumanc
Touky ¢ koopaunaTamu (0;0;C)
MHuMBIiT oimtae X /a2 +y?/b’=—1

Tunep6oiy X2/a*—y*/h*=1

57.Kakas u3 HUXKe epevyrcIeHHBIX MOBEPXHOCTEN HE CYIIECTBYET?

DIUIATICONT
OHOMOJIOCTHBIN TTapadoIonT
Konyc

[M'unepOonrueckuit HUIUHIP

OtBeTbl HA TeCT (MOPSAAKOBBIH HOMEP BEPHOI0 0TBETA)

Bekropuas anredpa: 1-4, 2-2, 3-3, 4-1, 5-1, 6-2, 7-1, 8-2, 9-2, 10-2, 11-1, 12-3, 13-4, 14-2,

15-2, 16-3, 17-0.93, 18-3, 19-1, 20-2, 21-4, 22-2, 23-1, 24-3, 25-1
[Tpsimble U TUIOCKOCTH: 26-2, 27-4, 28-3, 29-2, 30-4, 31-1, 32-3, 33-2, 34-3, 35-2,

36-1, 37-1, 38-2, 39-3, 40-1, 41-1, 42-1, 43-2
KpuBsle 1 moBEpXHOCTH BTOpOro nopsiaka : 44-1, 45-4, 46-2, 47-4, 48-3, 49-1, 50-

1, 51-3, 52-2, 53-3, 54-1, 55-3, 56-2, 57-2
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