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Y4eOHO-MeTOAUYECKHE YKA3aHUSI W PEKOMEHJAUMH K H3YYEHHID TeM
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, CAMOCTOATEIbHOM PadoTe CTYJAeHTOB

Jleknun

pasnen
JUCIIUILINHEI

Ha3Banue TeMbl JeKIUH C KpaTKuM COACPKAHHUEM

qac

1. JInneiinas
ajreopa

Onpeneanresn.

Onpenenurenu NEpBOro, BTOPOrO U TPETbero mnopsjakoB. OmnpeneneHue
OIIpEeAEIUTEIIS N-TO TOPSAAKA U €r0 OCHOBHBIE CBOMCTBA. MUHOpHI U anredpanyeckue
nononHeHusa. Teopema O pasioXKEHUE ONPEIECIUTENS II0 DJIECMEHTAM CTPOKH HIIH
crosbua.

Marpuusbl.

Matpuubl. JluHeliHble omepanuu HajJ MaTpULlAMU U UX cBoicTBa. Onepauus
YMHOKEHUSI MaTpull U ee cBoiicTBa. Omnepauus TpaHCIIOHUPOBAHUS MaTpUIl U €€
cBoiicTBa. Panru marpun. OOpaTHas MaTpuia U e€e CylniecTBOBaHHE. Bwrumcienue
o0paTHOM MaTpUIIbL.

Cucrembl JIMHEHBIX YPABHEHMI.

OcHoBHblE TNOHATUA. PaBHOCHMJIBHOCTD CHCTEM JIMHEHHBIX  YPaBHEHMM.
DneMeHTapHble NMPeoOpa30BaHUsl CUCTEMbI JUHEHHBIX ypaBHeHUH. COBMECTHOCTb
cucreM. Teopema Kponekepa-Kanemnmm. OnHOponHbIE CHCTEMBI JIMHEWHBIX
anreOpandyeckux ypaBHeHuid. @yHJaMeHTalbHas cUcTeMa peuleHui. Pemenue
cHCTeM N JUHEWHBIX anreOpanvyecKkux YpaBHEHHMH C N HEW3BECTHBIMHU I10 NPaBHITY
Kpamepa, metogom 'aycca u 0OpaTHOM MaTpUIIBL.

2. BexTopHnas
aaredpa

Omnpenenenue BekTopa. JIMHEHHbIE onepaluu HajJ BEKTOPAMH M MX CBOMCTBA.
Konnuueapuele W KOMIUTaHapHbIE BEKTOphHL. TeopeMa 0O HEOOXOJUMOM H
JIOCTATOYHOM YCJIOBUM KOJUIMHEAPHOCTH BEKTOpOB. IIpoekmusi BekTOopa Ha OCh.
Koopaunarsl BekTopa. JlnMHa BekTOpa, HampaBlAIONIME KOCUHYCHL. JluHelHas
3aBUCUMOCTH U HE3aBHCUMOCTh BEKTOPOB. ba3uc.

CkansipHO€ TPOM3BEICHHE BEKTOPOB:  OMNpejeieHne, (QU3nUecKuii u
l"eOMeTpI/I'-IeCKI/Iﬁ CMBICIJI, CBOfICTBa, CKaJIIpHOC MMPOU3BEACHHUEC BEKTOPOB, 3aJaHHBIX
CBOMMH KOOpAWHATaMH. BeKTOpHOEe TpOM3BEJECHUE BEKTOPOB: TPOIKa BEKTOPOB,
ONpeACIICHUE, CBOWCTBA, BEKTOPHOE MPOU3BEICHUE BEKTOPOB, 3aJaHHBIX CBOWMH
KOOpJIMHATAMHU, MEXaHWYECKUW CMbICI. (CMENIaHHOE TMPOU3BEICHHUE BEKTOPOB:
ONpe/ieIeHUE, CBOMCTBA, BBIYMCIIEHHUE, TEOMETPUUECKUN CMBICIT.

3.
AHaJauTHYeC
Kas

JlexkapToBasi M MOJISIpHAs CHUCTEMbl KOOpAMHAT Ha Miiockoctu. [lonsitue 06
ypaBHeHUHM JUHUM B HuX. [lapamerpuueckoe 3ajaHue JMHUM Ha IUIOCKOCTH.
VYpaBHeHUsT Haumboiee pPaCHpOCTPAHEHHBIX KpPUBBIX (LMKIOMJA, aCTPOU[A,
nemHuckara bepuysnu, ynutka [Tackans, kapauounna).



https://edu.chsu.ru/

reoMeTpus

[IpsiMass Ha MJIOCKOCTU: OOlIee ypaBHEHHE NPSAMOW, YypaBHEHHE MNPSMOH C
YIJI0BBIM KO3()(PULIMEHTOM, KAHOHUYECKOE U TMapaMeTPUUYECKOEe, HOPMAJIBHOE, Yepes
JIBE TOYKH, Yepe3 TOYKY M JAHHBIH YrIoBOW KOd(PPHUIMEHT, B «OTpe3Kax». Tpu
Cllydas pacIOJIOKEHHs ABYX MHpPSAMBIX Ha IUIOCKOCTH. Todka mepecedeHust IBYX
npsmbIx. PaccrosiHue oT TOUKM 10 IpAMOi.

Kpussie BTOporo mnopsiaka. OOmee ypaBHeHHe. OKpYKHOCTb, 3JUIMIIC,
runepOoiia, napadosa, napa nepecekaromuxcs npsmMelx. IlpuBenenne ypaBHeHUH K
KAaHOHUYECKOMY BUY. XapaKTEPUCTUKHU KPUBBIX.

HexapTtoBas, cdepuueckass, ULWIMHAPUYECKAas CHUCTEMbl KOOpPAMHAT B
npoctpaHcTBe. [loHsTHE 00 YypaBHEHUH JIMHUM U IOBEPXHOCTH B HUX.

[TnockocTe B mpocTpaHcTBE: 00Iee YypaBHEHHE, YpaBHEHHE IIOCKOCTU 4Yepes3
TOUKY C JaHHBIM HOpPMaJbHBIM BEKTOPOM, Y€pe3 TpU TOUKH, B «oTpe3kax». Tpu
ClIy4asi pacIoJIOKEHHUs ABYX IUIOCKOCTEH B NpOCTpaHcTBe. IIpsmMas B mpocTpaHCTBe:
o011ee, KAHOHMYECKOE, TapamMeTprueckoe. Tpu ciydast pacrooKeHUs IBYX MPSMbIX
B IIPOCTPAHCTBE. YTOJI MEXAY NPAMON M IUIOCKOCTBIO. PaccTosHue OT TOYKH 10
IIJIOCKOCTH.

[loBepxHoctn 2-ro mopsaka. Cdepa, IWIMHAPUYECKUE U KOHUYECKHE
[TOBEPXHOCTH, SJUIUIICOU, TUIEPOOIOUIbI, TapadOIOH Ibl, IOBEPXHOCTH BpAILIEHUS.

Hroro 16
HpaKaneCKne JaHATHUA
Ne Tema npakTHYeCKOro 3aHATHS Komn
pasznena YECTB
MOTYJIs1) 0
4acoB
1 1. Matpuiisl, neiicTBUs ¢ HUMU. Beruucienue onpenenurenein 1, 2, 3 nopsiaka. 2.
1 2. Beluucnenue ompenenurteneid n-ro mnopsaka. PaznoxeHue mo crpoke, croidmy, | 2 4.
NpUBEJCHNE K TpeyrojabHoMy Buay. OOpaTHast Marpuua. PaHr MaTpuisl.
1 3. Pemenue cuctem JMHENHBIX ypaBHEHUM MeTonamu ['aycca. 24,
1 4. Pemienue cucreM JIMHEHHBIX ypaBHeHUI MeTogamu Kpamepa, oOpaTHON MaTpHUIIbL. 2y,
3 5. JIuHenHbIe onepanyu HaJl BEKTOPAMH. 2 4.
3 6. CxanmsipHoe  TPOU3BEIACHUE BEKTOPOB. 2 4.
2 7. BekTOpHOE, CMEIIaHHOE NPOU3BEICHNS BEKTOPOB. 2y,
2 8. KonrposbHas padora. 2 4.
3 9. llpsmas Ha IIOCKOCTH. 24,
3 10. Kpusbie 2-ro mnopsaka. llpuBeneHme Kk KaHOHMYECKOMY BHIY, HaxOoXAcHHE | 2 4.
XapaKTEPUCTHK, [IOCTPOECHHUE.
3 11. IlonspHas cuctema koopauHar. [11ockocTs B IpOCTpaHCTBE. 24,
3 12. TIToCKOCTh B MPOCTPAHCTBE. 24,
3 13. [IpsiMast B MpOCTPaHCTRE. 24,
3 14. CMemanHbIe 3aJ1a4U HA MPAMYIO U TIJIOCKOCTb. 2 4.
3 15. TloBepxHocTu 2-ro nopsaka. [IpuBeneHne K KaHOHMYECKOMY BUIY, IOCTpOEHHME | 2 4.
METOJOM CEYEHUH.
3 16. KonrponbHas padora 24,
Hroro 32 u.




Cpeacraa KOHTPOJISA KayecTBa 00y4eHUst

TeMaTuka MHAMBUAYAJIbHBIX 3a1aHUI

1. Unousuoyanvroe 3a0anue no meme « Onpedenumenuy.

1 2 3
1)Beruncnute onpenenurens Matpunbl |4 -5 3 | 1) METOIOM TPEYrONbHHUKOB, 2) MyTeM
2 4 -2

pa3I0kKEeHUs 0 BTOPOM cTpoke, 3) Mo TpeTheMy CTOJIO1LY, 4) IPUBEICHUEM K TPEYTrOJIbHOMY BUAY.

2. Unousuoyanvroe 3adanue no meme «Mampuywly.

5 2 3
Haiitu TpancnmonupoBaHHy0 ¥ 0oOpaTHyr0 MaTpuiel K marpuue |8 -5 3 |. Haiitu cymmy,
2 4 -9
5 2 3 1 2 3
npousBeaenue nByx marpug A =8 -5 3 |mu B=|4 -5 3
2 4 -9 2 4 =2

3. Unousuodyanvroe 3a0anue no meme «Bexmopwi».
JlaHbI YeThIpe BEKTOpa: a= {4;-2;-n}, b =i+ nj +3k ,c={n;-2;-3}, d = AB , e A(-4, 0,-8)
B(4, 5,-3); n — HOMEp BapHaHTa.

1) Haiitu pasnoxxenue BekropoB a u d mo 6a3ucy BekTopos i, j, K .

2) Haiitn koopanHATHI €TUHUYHOTO BEKTOPA 60 , BekTopa (3 a+b ).

3) BpIUUCIUTH CKANSPHOE IPOU3BECHNUE BEKTOPOB aub.

4) Haiitu yron MexJy BEKTOpaMu and.

5) Haiitu npoekuuio BeKTopa (5- d ) Ha BEKTOp 2b.

6) Haiitu BekTOpHOE NPOU3BEICHHE BEKTOPOB bucé.

7) HaiiTu BenuuuHy yria Mexay BEKTOpaMu buc.

8) IIpoBepHUTh KOJIIMHEAPHOCTh BEKTOPOB anc.

9) TIpoBepUTH OPTOTOHAIBLHOCTH BEKTOPOB C U d.

10) Haiit pabory cruast F ={n, 2,3} 110 nepeMeIeHnio TO9KH BI0Ib BEKTOPa d=4B.
11) Haiitu niomane TpeyroiabHUKA, CTOPOHBI KOTOPOTo 00pa3yroT BEKTOpa aub.

12) Haiitu moment cuisl F ={n, 2,-3}, npunoxenHoi K Touke 4, OTHOCUTEIHHO TOYKH B.

13) TIpoBeputh, 00pa3yroT i BEKTOPHI &, b 1 ¢ 6a3uc BO MHOKECTBE BEKTOPOB.
14) Ecnu nma, To pasnoxuth Bektop d mo Gasucy Bektopos a, b, ¢ .
15) TIpoBepuTh KOMILUTAHAPHOCTH BEKTOpPOB &, b, d .

—

16) Haiitu 06beM mapaiienenuiena, 00pa3oBaHHOTO BeKTopamu a, b, ¢ .

TemaTnka npoBepoYHbIX padoT

1. Ilposepounas paboma no meme « Cucmemul TUHEUHBIX YPABHEHULLY.
X+2y—-4z=1
1. Haiitu perieHre cucteMbl ypaBHEHUH TpeMsi MeToaMu: § 2X + Y —52 = -1

X—y—-2=-2




2X-y+z-2u=1
2. HaiiTu perieHue CUCTeMbl ypaBHEHHM: 14X +5Y +2Z —-4u =5
X+3y—-u=2

2. [Iposepounas paboma no meme «Kpusvie 6mopozo nopsaoka».
1. [TpuBecT kK KAHOHUYECKOMY BUAY ypaBHEHUE JIMHUU BTOPOTO MOPsIIKa

3x? +3y® —6x—12y +3 =0, onpeseNuTh THII TUHAU, HAWTH XapaKTEPHCTUKH, TIOCTPOUTH TPadHK.

TemaTnka KOHTPOJIBHBIX paﬁoT

1.Koumponvnas paboma Ne 1 no meme «Bexmopras aneeopay.
Ilpumepnuiii sapuanm

1. [Hans Touxu: 4(0;2;-10), B(1;0;-8), C(11;4;0), D(8;6;-2), N(2,1,1) Tpe6yeTcs1
1) HaliTH UIMHY U HaNpaBJIAOLIME KOCUHYCHI BEKTOopa P = 3 DB -5AC + Bﬂ

2) IpOBEPUTH, ABISETCS JIU YeThIpexXyroidbHUK ABDC— kBanparom;
3) nmpoBeputh, nexKaT i Touku A, B, C, NB 01HOM TJI0CKOCTH;

= DBx AB Ha BEKTOP AC .

4) HallTH MPOEKIIMIO BEeKTOpa &
T

Breraucnurts miom@aab TPCYyrojlbHHUKA, IOCTPOCHHOI'O Ha

2. JlaHo: |§|:‘6‘:5,( b)—

BexTopaxC, =a—2b u €, =3a+ 2b .

3. Haiitu KoOpauMHATBI BEKTOpa X, €CIM WM3BECTHO, YTO OH MEPIEHIUKYISIPEH BEKTOPaM
c={2 3, -1}, b=i-2j+3k, YIIOBIETBOpSIET yCIoBHIO: X - (21 — | + k)=6.

4. HaiiTi oCTpbIii yroa MEKAy AMArOHAISIMH MapajuiejorpaMma, MOCTPOCHHOIO Ha BEKTOPax

8, ={2,1,0}u a,=—]+k.

2. Koumponvnas paboma Ne 2 no meme « Anarumuueckas 2eomempusy.
Ipumepnwiii sapuanm
1. Haiiti paccrosiaue ot Touku A4(2,0,—13) mo mmockoct 3X+2y—z—-5=0 (He npuMeHss
bopmyuy).
2. Hanucarp ypaBHEHME IJIOCKOCTH, Ipoxoasiei uepe3 Touky A(3, 0, 2) mapamuienbHO IBYM
MPSIMBIM:

2x-y-32+1=0 X y+2 z-1

{x+5y+z:0 Y372 T

3. Manst Touku A(3, 1) u B(3, -7). Ha ocu abcuucce Haittu Touky M Takyro, 4To0bI psiMbie AM u
BM 6bun iepneH UKy PHBI.

4. TlpuBecTH K KaHOHWYECKOMY BMy ypaBHeHHe KpuBoil 16X —9y? —64x—-54y—161=0.
Onpenenuth TUI JIMHUM, HAWTH KOOPAMHATHI LIEHTpa (BEPIIMHBI), MOJYyOoCH (€cilu €cCTh).
CxemMaTu4ecKku MOCTPOUTh KPUBYIO.

5. 3anucarh ypaBHEHUE KPUBOH Y = 2X 2+ 3 B MONSAPHBIX KOOPIMHATAX.
6. Ilocrpouts kpuByl pSin@=1 B NOJAPHOH CUCTEME KOOpAMHAT. 3alucaTb ypaBHEHHE
3aJJaHHOH KPUBOH B JIEKAPTOBBIX MPSIMOYTOJIEHBIX KOOPIMHATAX.

7. TlpuBecTr K KaHOHMYECKOMY BHIY ypaBHEHHe MOBepxHOCTH 2Y° +2° =1— X . CXeMaTH4ecKH

MOCTPOUTH MTOBEPXHOCTh METOJIOM CEUECHUH.




Bomnpocsl Kk 3k3aMeHy

n/m

1. Onpenenenus U BeluuciaeHue onpeaenuteneit 1,2,3 nopsaka. OnpeneneHue U BEIYUCICHUE
onpeaenuTens N-ro nopsiaka. CBOKWCTBA OMPEACIUTENCH.

2. Martpuiibl, OCHOBHBIE OIIpeACIICHUs. [[elicTBYS Hal MATPpULIAMH.

3. Onpenenenre MUHOPA dJIEMEHTA, aIreOpanyecKoro TOMOTHEHUS.

4. [Tonsatue obpaTtHOt MaTpuliel. Teopema 00 ee BHIYHUCICHUN.

o. ITonsTHE O paHre MaTpPULBL.

6. CucrteMbl TUHEWHBIX ypaBHeHH. OcHOBHBIC noHATHA. Teopema Kponekepa-Karnesnnu.

7. CucreMbl TMHEUHBIX OAHOPOJIHBIX YPaBHEHUN. METOIbI pEeIICHU.

8. CucreMbl TMHEWHBIX HEOAHOPOIHBIX ypaBHeHU. MeTon Kpamepa. Teopema Kpamepa.

9. CucrteMbl TMHEUHBIX HEOJHOPOIHBIX ypaBHEeHUM. MeTon ["aycca.

10. | Cucrembl TMHEHHBIX HEOAHOPOAHBIX YpaBHEHUH. MeToa 00paTHON MaTpHIIBI.

11. | Bexkropsl. OcHOBHBIE onpeneneHus. CiaokeHue U BBIMUTaHUE BEKTOPOB.

12. | YmHOxeHue Bekrtopa Ha ckaimsp. KomnmuneapHsle BekTopa. Teopema o HEOOXOAMMOM U
JIOCTaTOYHOM YCJIOBUH KOJIJIMHEAPHOCTHU BEKTOPOB.

13. | Omnpenenenue MpoeKIMHU BEKTOpPa HA OCh. TeopeMbl 0 MpOeKIUsAX. BekTop B TpexmMepHOM
np-Be. Hanpasnstonue kocunycel. PaznoskeHue BeKTopa mo opram.

14. | Jluneiinas 3aBUCHMOCTb U HE3aBUCUMOCTH BEKTOpOB. basuc.

15. | CkansipHoe mpousBe/ieHHEe BEKTOpOB. ['eomeTpudeckuii 1 MexaHuyeckuit cmbici. CBoMCTBA.
Tabnumna ymHokeHust opToB. CKalspHOE MPOU3BEACHHUE BEKTOPOB, 3aJaHHBIX CBOUMU
KOOpJIUHATAMH. YTOJI MEX1Yy BEKTOpaMHU.

16. | Ilonarue Tpoiikum BekTopoB. JleBas, mpaBas Tpoiika. OrmnpeneneHue BEKTOPHOTO
npousBeneHus. ['eomerpuueckuil cmbicia. CBoiictBa. BexkTopHOoe npousBeneHue B
JIEKapTOBbIX KOOpJAMHATAX (BbIBOA (popMyIibl). MexaHMUECKU CMBICI.

17. | CwmemanHoe npousseneHue BekTopoB. CBoiicTBa. ['eomerpuueckuii cMbici. Komiuianapasie

BEKTODBI.

18. | HdexaptoBas u TOJsipHAs CHCTEMBbl KoopauHar. lloHsTHE 00 YypaBHEHHUM JMHHU B
JEKapTOBOM U MOJIIPHON cucTemMax KoopauHar. I[lapamMerpuueckoe 3aanye TUHUU.

19. | Ipsmas Ha mockocTy. BeiBoa oOmiero ypaBHeHus npsmoil. Yacthele ciydau. Tpu cinydas
PacrosoKeHus 2-X NPSAMBIX Ha INIOCKOCTU. 3aJa4X Ha TIOCTPOEHUE MPSAMOH.

20. | Dnnunc. OnpeneneHue, BEIBOA, HOCTPOSHHUE, XapaKTEPUCTHKH.

21. | T'unepbouna. Omnpenenenue, BEIBO, OCTPOEHHUE, XapaKTEPUCTUKH.

22. | Ilapa6omna. OnpeneneHue, BBIBO, TOCTPOCHUE, XaPAKTEPUCTUKH.

23. | [exaproBas, IWIMHApPUYECKas, chepudecKkas CUCTEMbl KOOpAWHAT. YpaBHEHHE JTUHUH U
MTOBEPXHOCTH B IPOCTPAHCTBE.

24. | Ilnockocth. OOmiee ypaBHEHHWE, BBIBOJA. TpH ciydas pacmoyOKEeHUs 2-X IUIOCKOCTCH B
MPOCTPAHCTBE. Y PaBHEHUE IJIOCKOCTH, MPOXOIAIIECH yepe3 3 TOUKH.

25. | YpaBHeHue HpsAMOil B MpOCTpaHCTBE. TpH ciyyas pacloyoKeHHs 2-X MpsMbIX. YTOI
MEXy IPSIMOM U INIOCKOCTHI0. BBIBOI (hOPMYIIBI pacCTOSHUS OT TOYKHU 0 MIIOCKOCTH.

26. | Humuanpuueckue nosepxHoctu. Onpenenenue. [loctpoenue.

27. | Konuueckue nosepxHoctu. Onpenenenue. Metoy ceuenusi. [locrpoenue.

28. | IloBepxHocTH BpameHus. BeiBoa GpopmyIibl.

29. | BeBonx ypaBHeHus cdepsl. Dmmuncoua. [loctpoeHne MeTo1oM cedeHusl.

30. | T'mmepO6onousl. [TocTpoeHre METOOM CEUCHHUS.

31. | IMapabosonmasl. [TocTpoeHUe METOAOM CEUCHUS.




BapuaHT 3K3aMeHallHOHHOTIO OHIeTa

1 Bompoc. OnpeneneHus U BeIAUCIeHne onpenenuTenei 1,2,3 mopsaka. Munop. Anrebpandeckoe
JIOTIOJTHEHHUE.
2 Borpoc. [liockocts. O6IICEe YpaBHEHUE, BEIBOA. TpH Ciydast paciooKeHHs 2-X TUIOCKOCTEH B

MIPOCTPAHCTBE.
3 Bompoc. Tecr.
-2 1
1. Yemy paBen ompenenurens | 3 —2 ?
0 1
2 -1
2. JlaHbI MaTpHIIBI A=@ _04 3 u B=|1 2 |. Yemy paBHa cymma 3JIEMEHTOB Marpuibl B4,
0 3

PacCIOJIOKEHHBIX Ha €€ TJIaBHOU JuaroHanu?
3. Kakue HeusBecTHbIE MOXKHO CUYUTaTh HE3aBHCHMBIMH CBOOOIHBIMU TIEPEMEHHBIMU B CHCTEME

2% 4+ X, —=3%X; + X, + 3% =0
YpaBHEHUH < —2X, —X; — X, + 4%, =0 1) x4, x5, 2)x1, X2, x3, 3) X4, 4) x5?
Xs— X, +3%;, =0
4. Tlpu KakOM 3HAYEHUU A BEKTOp a = {1,2,—2} NEePHEHIUKYISIPEH BEKTOPY b= {4,—1, l}?
5. VKaxure COOTBETCTBUE MEKAY 3aJaHHBIM BEKTOpoM 1) & = {8,0}, 2) a,= {6,2}, 3) a,= {3,2},

4) &, ={— 6,6} U COOTBETCTBYIOIIMM €My HOPMHUPOBAaHHBIM  (€AMHHYHBIM)  BEKTOPOM

a) € ={-11},6) §, ={%%} B) &, ={—%%} r) &, ={%%} ) & = {1,0}.

2 2

6. Eciin ypaBHeHue rurepOOJIbI MMEET BU]Y ?_E:L TO 4YeMy paBHA JJIMHA €€ JEHCTBUTEIbHOU

nmoryocu?
7. PacrnonoxuTe 1o BO3pacTaHUIO JJIHHBI CTOpOH Tpeyroasauka ABC, e A(-1, 4), B(2, 3), C (6, 6).



