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BBEJAEHHUE

Y4yeOHo-MeTOAUYECKOe MOCOOUe MO OpraHu3allud CaMOCTOSITEIbHON
paboOThl W BBINOJHEHHIO KOHTPOJBHOW pabOThl NpeAHA3HAYEHO s
cTyneHToB 1 Kypca, o0OydarolmuMxcs MO HaNmpaBICHUIO MOJTOTOBKH
0akanaBpoB « IKOHOMHUKa» Ha (PaKyJIbTETE 3204HOI0 OOYUEHHUS.

N3nanue comep uT MporpaMMy IUCIMIUIAHBI, 00mMe TpeOOBaHUS IO
BBITIOJIHEHUIO KOHTPOJIBHOM paboThI, 3a/1a4u I KOHTPOJIbHON paboThl No 2,
BOIIPOCHI JJISI CaMOIIPOBEPKH, METOAUYECKHE YKa3aHUS 1O BBIIOJIHEHUIO
KOHTPOJIbHOM pabOThl, pEKOMEHAYEMYIO JIUTEPATYPY.

[{enssMu ocBOEHUSI MUCIMIUIUHBI «JIMHEelHas anreOpay sSBIISIFOTCS:

1) dopmupoBaHue JTUYHOCTH CTYJICHTOB, Pa3BUTHE HUX HHTEIUICKTa U
CIIOCOOHOCTEN K JIOTUYECKOMY U AITOPUTMUYECKOMY MBIILICHHIO;

2) 00y4YeHHE OCHOBHBIM MaT€MaTHYE€CKUM METOJIaM, HEOOXOIUMBIM JIJIsi
aHajau3a W MOJIEIMPOBAHUS IKOHOMHUYECKUX IIPOILIECCOB W SIBIICHUM, MpPH
MOMCKE ONTHUMAJBHBIX PEIIEHHWH ¢ BHIOOPE HAWJIYUYIIUX CIOCOOOB
peanu3anyy 3THX PEIICHUM.

B pe3ynbrare uzyuenus 6a30BOil 4aCTH LMKIA JUCHUIUIMHBI «JInHeHas
anreOpa» 0O0yUarOIIUNCS JTOTKEH:

3Hamyb: OCHOBBI JIMHEMHOW aireOpbl, HEOOXOAMMbIE JUIsl pPEUICHUs
PKOHOMMYECKHUX 3a/ady;

yMems: TIPUMEHSTh METOJAbl TEOPETUYECKOTO HCCIENOBaHUS s
pEeLIeHNs] 5)KOHOMUYECKUX 33/1a4;

61ademsb:; HABBIKAMH TPUMEHEHHMS COBPEMEHHOIO0 MaTeMaTH4eCKOro
WHCTPYMEHTApHUS ISl PEIICHUSI SKOHOMUYECKHUX 3a1a4.



1. Coagepxkanue yueOHOM TUCUMILINHBI «/InHeiiHas ajredpa»

1. Matpuupl. [leiicTBUsI HaJ MaTPULIAMU.

2. Onpenenurenu 2-ro, 3-r0 ¥ 1-TO HOPSIAKOB.
3. O6paTHas MaTpuIia.

4. PaHr MaTpuIbl.

5. Cucrembl TUHEHHBIX anreOpandyeckux ypaBHeHHWUl. Pemienue cucrem
JUHEHHBIX ypaBHeHUH 1o (opmyinam Kpamepa, MaTpuuHbIM METOAOM U
meTonoM [aycca.

6. CucreMsl IMHEMHBIX OJHOPOIHBIX ypaBHEHHN. DyHIaMEeHTaIbHAS
CUCTEMA PEILLICHUMN.

7. UccrienoBanue CHUCTEM JIMHEWHBIX ypaBHeHHU. Teopema Kponekepa-
Kanemnu.

8. T'eomerpuueckass WHTEpHpETALUSI MHOKECTBA PEIICHUW CHUCTEM
JIMHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX HEPABEHCTB.

9. BeKTOpHhI Ha IUIOCKOCTH U B MPOCTPAHCTBE.

10. TloHsTHST n-MEPHOrO BEKTOPAa M BEKTOPHOTO IPOCTPAHCTBA.
EBKIINI0BO IPOCTPAHCTBO.

11. JluHelHas 3aBUCHMOCTh W HE3aBHCUMOCTb BEKTOPOB. basuc u
Pa3MEepHOCTh BEKTOPHOIO MpocTpaHcTBa. [lepexon k HoBoMy 6a3ucy.

12. Jluneiinbie omepaTopbl. COOCTBEHHBbIE BEKTOPHI M COOCTBEHHBIE
3HAYEHUs JIMHEMHOTrO OIepaTopa.

13. KBagpaTuuHbie (GOpPMBI.

2. PekomeHnayemasi aureparypa

2.1. Ocnosnas r1umepamypa

1. bopeBuu 3.1. Onpeaenutenu u Marpuilbl [Tekct] : yueOHOe mocobue
st By30B / 3.W. bopeBuu. — 4-e uz., crep. — CIIO : Jlansb, 2004. — 192 c.

2. lemunoBuu B.I1. Kpatkuit kypc Beicieit Marematuku [ TekcT] : yueo.
nocobue s By3oB / B.II. Jemumosuu, B.A. Kyapssues. — M : ACT :
Actpens, 2008. — 654 c.

3. MaremaTtuka. DjieMeHThI JIMHEHHON anreopsl : B 2 4. Y. 1. : yueOHo-
METOJUYECKOe MocoOMe Mo  MaTeMaThke JIsi  CTYJEHTOB  BCEX
CrenUaIbHOCTEN OuHOM U 3a0uHOM (hopM oOyuenust / coct. H.M BopobOnena,
JL.b. Peibuna. — Koctpoma : KI'CXA, 2010. — 58 c.

4. MaremaTuka. DIeMeHThI JIMHEeHHOM anreopsl : B 2 4. Y. II. : yueOHO-
METOJMYECKOe MOCOoOMe M0 MaTeMaTHKE JUIsl CTYJACHTOB BCEX HaIlpaBIICHUN

OYHOU M 3a04HOM (hopM oOyuenus / coct. H.M Bopobresa, JI.b. Pribnna. —
Koctpoma : KI'CXA, 2010. — 36 c.



5. Munopckuii B.I1. COopHUK 3aau 1O BBICHIEH MaTreMmaTukKe : YueO.
nocobue s BTy30B / B.I1. Munopckuit. — 14-e uza., ucnp. — M : dusnko-
MaremaTuyeckas aureparypa, 2003. — 336 c.

6. Hatancon WM.I1. KpaTkuii kypc BbICIIEH MaTreMaTUKH : YUYEOHUK IS
By30oB [Tekctr] / W.II. Harancon. — 4-e wusn., crepeoTuil.; 6-¢ wu3.,
crepeotun. — CII6 : Jlanb, 2001, 2003. — 736 c.

7. IlomroroBka k TectupoBanuto o Maremaruke. Y.l1. JluneinHas
anreOpa. AHamUTUYECKass TE€OMETPHUS | YUYEOHO-METOANYECKOE MOCOOue ISt
CTYJICHTOB BCE€X CIeNHaIbHOCTEH O4YHOU Qopmbl o0yueHuss / U.A.
barmanoBa, 1.A. CmypoBa. — Koctpoma : KI'CXA, 2010. — 80 c.

2.2. /lononnumenvnan numepamypa

1. Bmagumupckuit b.M. Matemaruka. O6uuii kypc [Tekcr] : yueOHuk /
b.M. Bnagumupckuii, A.b. I'opctko, .M. Epycanumckuii. — 3-e uz., crep.
— CII6 : JIanb, 2006. — 960 c.

2. Beironackuit M.S. CripaBouHuMK 10 BhICIIEH MmaremaTuke [Tekcr] /
M., Beiroackuii. — M : Actpens ; ACT, 2002. — 992 c.

3. Beiciias MaTeMaTHKa JJ11 SKOHOMUYECKUX crieruanbHocTel [Teker] :
y4eOHMK U mpakTukyM aig By3os. Y. 1, 2 / Kpemep H.ILI., pen. — 2-e u3g.,
nepepad. u gon. — M : Beiciiee oopazoBanue, 2008. — 893 c.

4. Boiciias MaTeMaTuka JJisi S3KOHOMUCTOB [TekcT] : YueOHuk Jj1st By30B
/ Kpemep H.III., pen. — 2-e uza., nepepad. u gorn. — M : FOHUTH, 2003.
— 471 c.

5. Kpacc M.C. Maremaruka mjisi SKOHOMHUYECKHUX CHEHHATbLHOCTEH
[Tekct]: Yuebnuk mist By3oB / M.C. Kpacc. — 4-e uzn., ucnp. — M : Jleno,
2003. — 704 c.

6. Kpemep H.III. MaTtemartuka /18 S5KOHOMUCTOB: OT ApPUPMETUKHU [0
OxoHoMmeTpuku [TekcT] : yueOHO-cripaBouHOE nocobue nis By3os / H.IIIL
Kpemep, b.A. [lytko. — M : Briciiee o6pazoBanue, 2007. — 646 c.

7. KynngeimeBa E.C. Marematuka [Tekct] : ydeObHOE mocobOue miis
skoHoMHCTOB / E.C. Kynasimera. — M : Jlanuinos u K, 2005. — 536 c.

3. O0uue TpedOBaHUSA K BHINOJHEHUIO KOHTPOJIbHOM padoThl Ne 1

KonTponsHas pabota JO0JDKHA BBIMIOJHATHCS CTYJE€HTOM
CaMOCTOSITENIBHO U 10 CBOeMy BapuaHTy. Homep BapuanTa omnpeaensieTcs mo
nociennedt nudpe mudpa cryaeHTa B 3a4eTHOM kHIDKKe. [lpu atom, eciu
npeanocineaHss uudpa mudpa ectb HedetHoe yucio (1, 3, 5, 7, 9), to
HOMeEpa 3ajJlay /Il CBOEro BapuaHTa CJEIyeT B3ATb U3 TaOmuIel 1, eciu ke
yetHoe uncio (0, 2, 4, 6, 8), To U3 TaOIUIIBI 2.



KoHnTtponbHas pabota q0/KHA OBITH BBITIOJIHEHA B TETPaJH B KIIETKY, Ha
BHEIIIHEW OOJIOKKE KOTOPOW IOJKHBI OBITH YKa3aHbl: (DaKynbTeT, Kypc,
TpyIa, IUCUUIUIMHA, HAMpaBlIEHWE TOJITOTOBKH, HOMEp KOHTPOJbHOU
paboThI, paMuivsi, UMs, OTYECTBO CTyACHTA, UP.

3amaun B paboTe cienyeT pacnojaratb IO TOPSAJKY, MOJHOCTBIO
MIEpPETUCHIBAs YCIOBHE.

Pemenue 3amad ciaenyer usnarats MoaApOOHO.

Ha xaxxgoit crpaHuliie TeTpaayd HEOOXOJMMO OCTABUTH IOJIS IIUPUHON
3—35 cM mJist 3aMeYaHuil PEIeH3EHTA.

BrimonHeHHass KOHTpoJibHas paboTa caaeTcss B JeKaHaT (akyibTeTa
3a04HOTO OOydYeHHus, OTKyJa OHa I[OCTymaeT Ha Kadeapy BbICIIEH
MaTE€MaTUKH.

JlomylieHHbIe K 3allUTe KOHTPOJbHBIE pabOThl XpaHATCA Ha kadenpe
BBICITICH MaTEMaTHKH M BBIIAIOTCS CTYJICHTY IIPH COOECeI0BaHNM.

He3autrenHple KOHTpOJIBHBIC PAOOTHI BO3BpAIIAIOTCS CTYACHTY IS
UCIpaBieHuss OmuOOK. Bce wucmpaBieHuss OmMMOOK JEaroTCs B KOHIIE
KOHTPOJIbHOW paboThl. McripaBieHus B TEKCTE IPOPEIEH3UPOBAHHON paOOTHI
He fomyckatorca. KoHTponbHYy0 paboTy C BBITIOJIHEHHBIMU HCTIPABICHUSIMU
CJIeIyeT HAIpaBUTh Ha MMOBTOPHOE PEIEH3UPOBaHKE Ha Kadenpy.

[Tocne mpoxoxzaeHusi coOeceoBaHUs CTYAEHT JIONMyCKaeTcs K craye
HK3aMeHa.

Tabnuua 1.
Homepa 3aga4 11t KOHTpoJibHOUM paboThl Ne 1
Howmep Kontponbnas padota Ne 1
BapHaHTa
1 1 21 41 61
2 2 22 42 62
3 3 23 43 63
4 4 24 44 64
5 5 25 45 65
6 6 26 46 66
7 7 27 47 67
8 8 28 48 68
9 9 29 49 69
0 10 30 50 70
Tabnuya 2.
Homepa 3agayu it KOHTpoJibHOUM paboThl Ne 1
Howmep Kontponbshas padora Ne 1
BapHaHTa




1 11 31 51 71
2 12 32 52 72
3 13 33 53 73
4 14 34 54 74
5 15 35 55 75
6 16 36 56 76
7 17 37 57 77
8 18 38 58 78
9 19 39 59 79
0 20 40 60 80
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4. MeToauyeckne yKa3aHusi K OpraHu3aluu cAMOCTOSITEIbHOI padoThI
CTY/IEHTOB

N3ydenne nucturmubbl  «JluHeiHass anreOpa» HauMHAeTCsd Ha
YCTAaHOBOYHOM CECCUHU, TJI€ CTYAEHTHl CIYIIAIOT OO030pHBIC JEKLHH,
3HAKOMATCA C PEIICHHWEM 3aJad M MOJyYaroT PEKOMEHJIAUHUHU IO
CaMOCTOSITeIIbHOU padoTe.

[Tocne  ycTaHOBOYHOM  cecCMM  CTYIEHTHl  HPUCTYNAKOT K
CaMOCTOSITEJIbHOMY H3YyYEHHUIO MaTepuaja MO YKa3aHHOM NIpenojaBaTesieM
JUTEPATYPE U BHITIOJHSIIOT KOHTPOJIbHYIO paboTy No 1 «31emMeHThl IMHeHHOU
anreopb».

Cnenyer MOMHUTB, YTO CAMOCTOSITENIbHAsA padoTa SIBISETCS OCHOBHOM
dbopmoil 00ydeHus CTyJeHTa-3a0uHUKA. BHauane pekoMEeHJyeM H3Y4YUTh
TEOPETUYECKUN MaTepuajl MO0 HUCTOYHUKAM, IPUBEACHHBIM B JIaHHOM
nocoOuu, (MOKHO HCIOJB30BaTh M JIPYryio jauTeparypy). llpu urenun
ydeOHMKa HE0OXOAMMO BHHUMATEIBHO pPa3odpaTh paccMaTpuBaeMbie
IPUMEPHI pEIICHHS 3a7ady. 3aTEM CaMOCTOSATENIBHO PENIMTE YKa3aHHBIE B
JAHHOM TIOCOOMHM 3aJlayd M OTBEThTE Ha BOMPOCHI JJII CaMOKOHTPOJIS
3HaHuil. [lanee pemure 3amauyum KOHTPOJIBHOM padoThl. B maHHOM mocoOuu
IPUBEJEHBI IPUMEPHI PEIICHUS 3aJaHUH KOHTPOJIbHOW PaOOTHI.

Ecim B mponecce paboThl y CTyA€HTa BO3HHUKAIOT BOIPOCHI IO
U3y4aeMOMYy MaTepuaily, TO OH MOXET OOpaTUThCA 3a KOHCYJbTalUEHW K
npernoaBatento Kadenpsl Beicimiei marematuku (ayna. 211, 212, 214). s
MOJYy4YEHUs] TMUCbMEHHOW KOHCYJbTAlMM TMcaTh 1o azapecy: 156530,
Koctpomckas 06:1., Koctpomckoit p-H, moc. KapaBaeBo, YueOHbIN TOpOJIOK,
KapaBaeBckas c/a, 1om 34.

VYKkazaHusg CTyJEHTy O TeKyllell padoTe AaroTca TaKXKe B IMPOIECCE
PELEH3UPOBAHUS KOHTPOJIBbHON pabOTHI.

3aBeplIaloIMM  ATAOM U3YUYEHHUS JUCHUIUIMHBI  SABJISIETCA  cAada
sk3amMeHa. B pgaHHOM mocoOMM TpHUBEAEHBI KOHTPOJBHBIE BOIMPOCHI IS
MPOBEJICHUS] aTTECTAMU [0 WTOraM OCBOCHUS JUCHUIUIMHBI «JIMHEHHas
anreOpay.

4.1. Mampuuust. /lelicmeus nao mampuyamu

Jlumepamypa:
)[3]: § 1.1, 1.2.

3&061'{1/1 aﬂﬂ CcamocnmoamenrbHoco peulerHusl.
1) [3]: Ne 1.6 — 1.20.

Bonpocwt ons camoxonmpons:
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1) Uto Ha3pIBaeTCS MaTpHUILICH?

2) Kakue cymiectByroT Buibl Matpuil? [IpuBenure npumepsl.

3) Ilo kakoMy mpaBHIly CKJIaabIBatoTCsl MaTpulbl? Kakumu cBolicTBaMu
o0JafaeT ClIoKEeHUEe MaTpHIL?

4) Ilo kakoMy mpaBuiy MaTpula YMHOXaeTcsi Ha yucio? Kakumu
CBOMCTBaMHU 00J1a7a€T YMHOXKEHHUE MaTPUIIbI HA YUCIIO?

5) Ilo kakoMmy mpaBuiay yMHOXarOoTcs maTpullbl? Kakumu cBoiicTBamMu
o0J1aJlaeT yMHOKEHUE MaTpuIl?

6) BeolnonHsieTcss U Bcerja KOMMYTATUBHBIA (TIEPEMECTUTENHHBIN)
3aKOH JIJI1 yMHOXEHHUS MaTpuIl?

7) Kak kBaapaTtHasi maTpulla BO3BOAMUTCS B LEIYHO IMOJOXKUTEIbHYIO
CTEIEHb?

8) UTo Ha3bIBaETCS MOJIMHOMOM (MHOTOUYJIEHOM) OT MaTpHUIIbI A7

9) Kakast MaTpuIia Ha3bIBaeTCs KOPHEM MHOrowieHa P(x)?

10) Kakoil MHOrOWIE€H Ha3bIBAE€TCA AHHYJIUPYIOLIIUM MHOTOYJIEHOM IS
MaTpuilsl A?

11) Kakas marpuia Ha3bIBa€TCsl TPAHCIOHWPOBAHHON OTHOCHUTEIHHO
Mmatpuilsl 4? Kakumu cBoiicTBaMu 001aiaeT oneparusi TpaHCIOHUPOBAHMUS ?

12) Yto Ha3bIBAIOT CJIEAOM KBaJAPATHON MaTPHUIIbI?

4.2. Onpeodenumenu 2-20, 3-20 u n-20 NOPAOKOE

Jlumepamypa:
1)[3]: §1.3,1.4,1.5.
Takke MOXKHO UCTIOJIb30BATh:
1) [2]: T'maBa XVII, § 1, 3, 4;
2) [6]: I'maBa VII, §1—3.

361()61‘11/1 ()JZ}Z camocnoAamenbHoco peuerus.
1) [3]: Ne 1.21 — 1.27.
2) [5]: Ne 586 — 588, 592, 593, 597, 598.

Bonpocwl ona camoxkoumpons:
1) YUto Ha3bIBaeTCS ONPEAECTUTENEM 2-TO OPSAKA?
2) YUto Ha3bIBaeTCA ONpPEAETUTENEM 3-T0 MopsIKa’?
3) UTo Ha3bIBAETCA ONPEACTUTENIEM 1-TO TTOpsAIKa?
4) Kakumu cBOMCTBaMHU 00JIaIat0T ONPEASTUTETN?

5) Uro Has3bIBarOT MUHOPOM M, oneMeHTa d;; MaTpUIbl 72-IO mopsaKa?

6) Uro Ha3pIBalOT anreOpanyeckuM JONOJHEHUEM Aij JJIEMEHTa 4
MaTpuILbl 7-TO MOpSAAKa?
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7) Kaxk omnpenenutensb packiaAblBa€TCA IO JJIEMEHTaM CTPOKH
(cTonbma)?

8) Kak, ucrnonasp3ysi CBOMCTBA ONPEACTUTENS U TEOPEMY O PA3JIOKECHUH
OTIPEJICTUTEISI, MOKHO BBIUUCIUTD ONPeAeInuTens 4-ro nopsaka?

4.3. Oopamnasa mampuua

Jlumepamypa:
D) [3]: § 1.6.

3&061'{1/1 aﬂﬂ CamocnmoamenrbHoco peuerusl.
1) [3]: Ne 1.28 — 1.34.

Bonpocwl ons camoxonmpons:

1) Kakas maTpuiia Ha3pIBaeTCsi OOpPATHOM MO OTHOIICHUIO K KBaJIpaTHOM
marpuiie 47

2) Kakas wmatpuila Ha3bIBaeTcsi HEBBIpokAeHHOW? Kakas wmatpuia
HA3bIBAECTCS BBIPOKIACHHOM?

3) KakoBo HeoOXoammMoe M AOCTATOYHOE YCIOBUE CYIIECTBOBAHUS
oOpaTHOW MaTpPUILbI?

4) Kakoil anroput™M UCHONB3YETCS JUIsi HAXOXJICHUs Oo0paTHOU
MaTpuIbl?

4.4. Panz mampuuwi

Jlumepamypa:
1) [3]: § 1.7.

3&061'{1/1 aﬂﬂ CamocnmosamenrbHoco peuterusl.
1) [3]: Ne 1.35 — 1.41,

Bonpocul ons camoxonmpons:

1) YUto Ha3bIBAIOT PAHTOM MATPHUIIbI?

2) B yem 3akirodaeTcs METOJ OKAMIIEHUS! MUHOPOB JJISI BBIYMCIICHUS
paHra MaTpuibI?

3) Kakue  mpeoOpazoBaHMsi  OTHOCATCS K  DJIEMEHTapHBIM
npeoOpa3oBaHUSIM MaTPUIL?

4) Kakue MaTpulilbl Ha3bIBAIOTCS SKBUBAJIEHTHBIMU ?

5) B uem 3akiroyaeTcs METOJ 3JIEMEHTApHBIX MPEOOpa30BaAHUMN IS
BBIYMCIICHHS pAHTa MaTPULIbI?
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6) B xakoMm ciydae paHr MaTpUIlbl paBEH HYIIO?

4.5. Cucmemul 1uneiinvix anzedpauueckux ypasuenuii. Pewienue cucmem
JIUHEUHbIX ypasHeHuil no popmynam Kpamepa, mampuunoim memooom u
memooom I'aycca

Jlumepamypa:
1)[3]: §2.1 —2.4.
Takke MOXKHO UCTIOJIb30BATh:
1) [2]: T'maBa XVII, § 5, 7;
2) [6]: I'maa VII, § 4 (1. 1).

361()61111/1 ()Jl}l camocnosamenbHoco peuerus.
1)[3]: Ne2.1 —2.8,2.13 —2.16.

Bonpocul o5 camoxonmpons:

1) UTo Ha3BIBAIOT CUCTEMOM m JTUHEHHBIX ajre0pandyecKuX ypaBHEHUU C
1 HEU3BECTHBIMHU?

2) UTo Ha3bIBAIOT PEIICHUEM CUCTEMBI?

3) Kakas cucrema ypaBHEHUW HA3bIBAE€TCA COBMECTHOM, a Kakas —
HECOBMECTHOM?

4) Kakas cuctema ypaBHEHUM Ha3bIBAE€TCS ONPEIEICHHOM, a Kakas —
HEOIPEICICHHON?

5) Kakasi cucteMa ypaBHEHUW HA3bIBAETCA OJIHOPOJHOM, a Kakas —
HEOTHOPOHOM?

6) Kakume mnpeoOpazoBaHHsS CHCTEM JIMHEWHBIX alreOpandecKux
YPaBHEHUIN OTHOCSTCA K DJIEMEHTAPHBIM?

7) Kakoil ompenenurens Ha3bIBa€TCAd OMNPENEITUTEIEM CHUCTEMBI (WM
TJIaBHBIM OIPEJETUTEIEM CUCTEMBI)?

8) 3anumure Gopmyisbl Kpamepa? Kak cocTaBisltoTCsl BXOASAIIUE B HUX
ONPEICIIUTENN?

9) B ueMm 3akitoyaeTcsi MAaTPUUYHBIA METOJI PEUICHUS] CUCTEM JIMHEHHBIX
anreOpanyecKux ypaBHEHH?

10) B yem 3akmouaerca merop [aycca penieHus CUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHHI? B yeM coctout npsimoit xon metoaa ["aycca? B
4YeM COCTOUT 00paTHbIN X0 MeToaa ['aycca?

11) B kakom cnydae B Xoj€ pelleHHs cucTteMbl MetofoMm ['aycca
MoJTy4aeTcsi 0ECUYMCICHHOE MHOXKECTBO PEIICHUMN ?

12) B kakom ciyyae B XOJ€ pEUICHHUS CHUCTEMBI MeTojioM ['aycca
MOJYy4aeTCs €AUHCTBEHHOE PELICHHE?
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13) B kakom ciyyae B XOJA€ pEUICHHUS CHUCTEMBI MeToJioM ['aycca
MOJIy4aeTCsl TyCTOE MHOMXKECTBO PELICHHI?

4.6. Cucmempul 1uHelHbIX 00HOPOOHBIX YpasHenuil. DynoamenmanvHas
cucmema peuteHuil

Jlumepamypa:
1) [2]: I'maBa XVII, § 6.
Taxxe MOKHO UCToab30BaTh [6]: I'masa VII, § 4 (1. 2).

361@61’414 aﬂ}l CamMocmosimenbHocO peterHusl.
1) [3]: Ne 2.17.
2) [5]: Ne 615, 617, 619, 626 — 628.

Bonpocul o5 camoxonmpons:
1) Kakast cuctema ypaBHEHHUI Ha3bIBAETCS OJTHOPOIHON?
2) B xakom ciydyae OAHOpPOJIHAsI CUCTEMa JUHEUHBIX YPAaBHEHUN HMEET
TOJILKO HYJIEBOE (WJIM TPUBHUAIBHOE) pelieHue?
3) B kakoMm ciydae OHOpPOAHAsI CUCTEMA JIMHEHHBIX YPABHEHUI MMEET

HEHYJIEBBIE PELICHHE?

4) Kakumu cBoicTBaMU 007aJal0T PEHICHUS OJHOPOIHOM CHUCTEMBI
JIMHEWHBIX YPaBHEHUM?

5) Uro Ha3biBatOT (GyHJAMEHTAIBHON CUCTEMOM pEIICHUN OJIHOPOJIHOU
CUCTEMBI JTUHEUHBIX ypaBHeHUI? Kak oHa HaxoauTcs?

4.7. Hccneoosanue cucmem JTUHEUHBIX YPAGHEHUIL.
Teopema Kponekepa-Kanennu

Jlumepamypa:
1)[3]: § 2.5.

3aoayu 015 camocmosmenbHo2o peuterus.

1) [3]: Ne2.18 — 2.21.

Bonpocuwl 0ns camoxoumpons:
1) 13 kakux 3J1€MEHTOB COCTOUT MaTPHUIla CUCTEMBI?
2) W3 kakux 3JIeMEHTOB COCTOUT pacIIupeHHasi MaTPUIla CUCTEMBI?
3) Chopmynupyiite Teopemy Kponekepa-Kamnemnu.
4) Kak ¢ MOMOIIBIO paHra MaTpHUIlbl CUCTEMbl MOXKHO BBIICHHUTH O
KOJIMYECTBE PENICHU COBMECTHOM CUCTEMBI INHEWHBIX YPABHCHUIN?
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4.8. 'eomempuueckas unmepnpemayus MHOMHCECHEA PEUIeHUTI CUCHEM
JIUHEHHBIX YPAGHEHUIl U CUCHEM TUHEUHbIX HEPAGEHCHE.

361()61'{14 0]1;1 CamMocmosamenlbHoco0 peulerHusl.
1) [5]: Ne 71, 72, 132.

Bonpocwi ons camokonmpons:
1) KakoB reoMeTpuyecKuid CMBICT MHOXECTBA PEIICHUN CHCTEMBI
JIMHEHHBIX YpaBHEHU?
2) KakoB reoMeTpruecKuil CMBICH pelIeHus] JUHEHHOTO HEpaBEeHCTBA?
3) KakoB reomMeTpuuecKui CMBICI MHOMKECTBA PEUICHUN CHUCTEMBI
JIMHEHBIX HEPABEHCTB?

4.9. Bekmopul na naockocmu u 6 npocmpancmaee

Jlumepamypa:
1) [2]: 'maBa XVIII, § 1—13.
Taxxe M0oXHO ucnoJibzoBath [6]: I'maa VIII, § 1 (m. 1—5), § 2, § 3 (.
1,2),§ 4.

3aoauu Ons camocmosamenbHo20 peueHus:
1) [5]: Ne 394, 399, 405, 406.

Bonpocul ons camoxonmpons:

1) YUto Ha3bIBaE€TCSI BEKTOPOM?

2) Kakue BeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?

3) Kakue BEKTOphI Ha3bIBAIOTCA KOMILIAHAPHBIMU ?

4) UYro Ha3pIBaeTCs KOOpPJAWHATAMU BEKTOpAa B MPAMOYTOJIBHON
JNEKapTOBOM cucrteMe KoopauHaT? KakoB MX reoMeTpUIECKUA CMBICIT?

5) Kak HaxoasTcsi KOOpJIMHATBI BEKTOpa MO KOOpAMHATAM €ro Hadajia U
KOHLIA.

6) Uto Ha3zwiBaeTcst MoaysieM Bektopa? Kak HallT MOAyJib BEKTOpa IO
€ro KoopJauHaram?

7) Uto Ha3bIBAIOT HANpaBIAIOIIMMH KOcHHycamu Bekropa? Kak wux
HaWTH, 3Hast KOOPJINHATHI BEKTOpa?

8) Kakue MHENHBIE ONIEPALlX BBIMOJHSIOTCS HaJ BEKTOpamu?

9) Kakumu cBoiicTBamMu 00JIalalOT JIMHEHHBIE OMeparud  Haj
BEKTOpamu?

10) Kak BBINOJHSIOTCS JMHEWHBIC OIEpaly HaJ BEKTOpaMU B
reoMeTpudeckoit popme?
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11) Kak BBINOJNHSIOTCS JMHEWHBIC OINEpaly HaJ BEKTOpaMu B
KOOpJIMHATHOHU (hopme?

12) Yto Ha3bIBAIOT CKAISIPHBIM ITPOU3BEAECHUEM JIBYX BEKTOPOB?

13) Kakumu cBoiicTBamu 00J1aJa€T CKASIPHOE MPOU3BEICHUE BEKTOPOB?

14) Kak BbIpaxkaeTcs CKaJsIpHOE MPOU3BEICHHE BEKTOPOB YEpPE3 HUX
KOOPAMHATHI?

15) Kak ¢ moMoIIpi0 CKaJIsIpHOTO MPOU3BEICHUS HAXOAUTCS YTOJI MEXKITY
BEKTOpaMu?

4.10. Ilonamus n-meprozo 6eKmMopa u 6eKMOPHO20 NPOCMPAHCMEA.
Ee¢xnudoeo npocmpancmeo

Jlumepamypa:
1)[4]: § 3.1, 3.4.
3aoauu 051 camocmoamenbHo20 peuleHus:

1) [4]: Ne 3.1 —3.3,3.13 — 3.15.

Bonpocul ons camokonmpons:

1) Uto Ha3bIBa€TCSl n-MEPHBIM BEKTOPOM?

2) Kak omnpexaenstorcss JUHEWHBIE OINEpallMd  HaJl H-MEPHBIMU
BekTopamu? Kakum CBOKMCTBaM OHU Y OBJIECTBOPSIIOT?

3) Uto Ha3bIBaeTCS BEKTOPHBIM TPOCTPAHCTBOM?

4) Yro Ha3bIBaeTcsd JIMHEMHBIM MpocTpaHcTBoM? [IpuBeaure mpumepbl
JIMHEWHBIX MPOCTPAHCTB.

5) Uro Ha3BIBAOT CKAJSPHBIM MPOU3BEJACHUEM JIByX H-MEPHBIX
BEKTOPOB?

6) Kakumu cBoiicTBaMu 00J1a/IaeT CKaIsIpHOE MPOU3BeACHUE?

7) Kakoe 1nuHeliHOE (BEKTOPHOE) MPOCTPAHCTBO  HA3BIBAETCA
€BKJIMOBBIM ITPOCTPAHCTBOM?

8) Uro Ha3pIBaeTCAd JUIMHOM (HOPMOW) BEKTOpa B E€BKIIHJIOBOM
MIPOCTPAHCTBE?

9) Kak HaxomuTcs yroi MeXAy ABYMs BEKTOPAMH B €BKJIMIOBOM
IIPOCTPAHCTBE?

10) Kakue nBa BekTOpa B €BKIMJOBOM IPOCTPAHCTBE HA3BIBAIOTCS
OpPTOTOHAJIbHBIMM ?

4.11. J/luneninasa 3aeucumocmsy U He3A8UCUMOCHb 86eKmMopos. bazuc u
pazmeprHocms 6eKmophozo npocmpancmaa. Illepexoo k noeomy éazucy

Jlumepamypa:
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1) [4]: § 3.2, 3.3.

3aoayu 015 camocmosmenbHo20 peuerus.

1) [4]: Ne. 3.4 — 3.12.

Bonpocwt ons camoxonmpona:
1) Yro Ha3pIBalOT JMHEHHOW KOMOWHauuel BEKTOpPOB d,, d,, ..., d

m—1
BEKTOPHOTO MTPOCTpPaHCTBA R?

2) Kakue Bektopel 4,, 4,, ..., @, BEKTOPHOTO TIPOCTpaHCTBA R

m

HA3BIBAIOTCSl JIMHEWHO 3aBUCUMBIMHU, a KaKue — JIMHEWMHO HE3aBUCUMBIMU?
[IpuBenuTe mnpUMEpHl JIMHEWHO 3aBUCHUMBIX BEKTOPOB U  JIMHEWHO
HE3aBUCHUMBIX BEKTOPOB.

3) Kakoe nHHEiHOE MPOCTPAHCTBO Ha3bIBaeTcs n-MepHbIM? UYTo
Ha3bIBAIOT Pa3MEPHOCTHIO MMPOCTPAHCTBA?

4) Yto Ha3pIBaIOT 0a3MCOM MPOCTpPAHCTBA?

5) UYrto Ha3bpIBalOT OPTOTOHAIBHBIM 0a3UCOM #-MEPHOTO E€BKJIHMIOBA
IIPOCTPAHCTBA?

6) UTto Ha3bIBalOT OPTOHOPMHUPOBAHHBIM 0a3UCOM 1-MEPHOTO €BKJIMIOBA
MIPOCTPAHCTBA?

7) IlycTs B mpocTpaHCcTBe R MMeeTcs 1Ba Oasuca: cTaplii (e, e, ..., e,)

U HOBBIH (el* , €y ey €, ), npuYeM KaXIbld M3 BEKTOPOB HOBOTO 0Oa3wmca

MO>XHO BBIPa3UTh B BUJIC JIMHEHHON KOMOMHAIIMU BEKTOPOB CTApOro Oaszuca.
UTto Ha3bIBaIOT MaTpUIIEH Mepexo/ia OT cTaporo 6asuca K HOBoMy?

8) C MoMoIIbI0 KaKOW MaTpHUIlbl OCYIIECTBISIETCS OOpaTHBIN NEPEX0]1 OT
HOBOT'0 0a3uca K ctTapomy?

9) KakoBa 3aBHCUMOCTh MEX]y KOOpJAMHATAMHU BEKTOpPa B Pa3HbBIX
6azucax?

4.12. /luneiinvie onepamopul. Coocmeennvie 6eKmopovl U cOOCmMeeHHble
3HAYeHUs JTUHEIIHO20 Onepamopa

Jlumepamypa:
1) [4]: § 3.5, 3.6.

3&061'{1/1 aﬂﬂ CcamocnmosAamenrbHoco peuterusl.
1) [4]: Ne. 3.16 — 3.25.

Bonpocwt ons camoxonmpons:
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1) I[TycTh maHbl 1Ba TMHEHHBIX TpocTpaHcTBa: R" pasmepHoctr n u R”
pasMepHocTd m. UYTO Ha3BpIBAlOT  omeparopoM  (TipeoOpa3oBaHHEM,
~ o m

otobpaxkeHneM) y = A(x), aefictByrommm u3 R" B R™ ?

2) Kakoii oniepaTop Ha3bIBACTCS TUHEHHBIM?

3) HaiiTe noHsATHE MaTPUIIbI TUHEHHOTO ONIEpaTOpa.

4) Kak B MmaTpuuHO# (hOpME BBIPAIKAETCS CBSA3b MEXKAY BEKTOPOM X U €0
o0pazoM y = 121(x), €CIM MaTpULEHd JMHEMHOIO0 Olleparopa sABJIAETCA
Marpuna 4°?

~

5) Uro Ha3wiBaeTcsi COOCTBEHHBIM BEKTOPOM JIMHEHHOro omneparopa A
(v maTpuukl A)?

6) Uto Ha3bIBaeTCS COOCTBEHHBIM 3HAYEHUEM JIMHEMHOTO omepaTopa A
(v MaTpuibl A), COOTBETCTBYIOLIUM BEKTOPY X7

7) Kak cocraBisieTcss XapaKTEpUCTUYECKUH MHOTOYICH JIMHEWHOTO

onepatopa A (uau Matpuiibl 4)?
8) Kak cocraBisieTcss XapakTEpUCTHUECKOE YpPaBHEHUE JIMHEHHOTO

omeparopa A (v maTpuubl A)?

4.13. Keaopamuunwie gpopmoi

Jlumepamypa:
1) [4]: § 3.7.

361()61‘11/1 ()JZ}Z camocnoAamenrbHoco peuerus.
1) [4]: Ne 3.26 — 3.30.

Bonpocwi ons camoxonmpons:

1) YUto Ha3pIBaeTCAd KBaJApaTUUYHOU (POpMOii L(xl, Xyy v xn) OT n
MIEPEMEHHBIX ?

2) Uto Ha3bIBaeTCsl MaTpuIlel KBaApaTuIHON (HOpMBbI?

3) Kak «kBagpatuunas Qopma L(xl, Xy eens xn) 3aIlAChIBACTCS B

MaTpUYHO-BEKTOPHOM BHUJIE?
4) Kakas xBagpaTudHas opma Ha3bIBaCTCs] KAHOHHYECKON ?

5) IlycTh nana kBagpaTuuHas (hopma L(xl, Xyy e xn). Kak Haxomurcs
MaTpuila KBaJpaTUYHOW (POpMBI, TOITYUYEHHOM U3 JAHHOW JIMHEUHBIM
npeoOpazoBannem x=Cy, r1ae C — wMaTpula »dTOTO JIMHEHHOTO
npeoOpa3oBaHUs?

6) Kakas «kBampatuuHas Qopma  Ha3bIBaeTCS  TOJOXKUTEIHHO
(oTpHUILIATENBHO) ONPEICICHHON?
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7) Kakas kBagpatuanasi ¢opMa Ha3bIBACTCS 3HAKOTIEPEMEHHOM ?
8) KakoBel HEOOXOAWMBIE U JOCTAaTOYHBIC YCJIOBHUS TOTO, YTOOBI
KBaJpaTuyHas Gopma ObliIa MOJOKUTEIHHO (OTPHUIATEIHHO) ONIPEICTICHHOMN ?
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5. KoHTpOJIbHBIEC BONPOCHI AJIsl IPOBEICHUS ATTECTALIMA M0 HTOraM

OCBOCHHUS JUCHUILINHBI «JIuHeliHas ajaredpa»
Onpenenurenu 2-ro, 3-1o, n-TO MOPSIKOB.

OCHOBHBIE CBOMCTBA OIMPEICITUTEIICH.
MuHopbI 1 anredpandeckue JTOMOTHEHNS.
Teopema paszoxeHus.

5. Bpruucienune onpenenurened ¢ MUCHOJb30BAHUEM CBOWCTB U
TEOPEMBI PA3JIOKEHUS.

6. Teopema aHHynupOBaHUA.

7.  Teopema 3amelIcHuUs.

8. Marpuiibl, BUJIbI MATPULL.

9. [ewucrBus Haa marpuiiamu. CBOKMCTBA ACUCTBUM HAJl MaTPUIIAMU.

10. IlomuaomMBl  OT  Martpul.  XapakKTEPUCTHUUYECKUU  MOJIMHOM.
AHHYJHPYIOIIUH TOJTUHOM.

11. OOGpatHas matpuna.

12. OO6mme cBeieHUs: O CUCTeMaxX JIMHEHHBIX YPaBHEHUH.

13. PemieHue cucrtem n JIUHEHWHBIX YPAaBHEHUN C 7 HEU3BECTHBIMH IO
dbopmynam Kpamepa.

14. Marpuunas ¢opma 3amnucu CHUCTEM 1 JUHEHHBIX YpaBHEHUU cC n
HEU3BECTHBIMU. PellleHMe CHCTEM JIMHEMHBIX YPABHCHUW MATPUYHBIM
METOJIOM.

15. PemeHne MaTpUUYHBIX YPAaBHEHUMN.

16. Merton I'aycca penieHusi CUCTEM JIMHEHHBIX YPaBHEHUM.

17. Panr wMarpunpl. BpeluuciaeHne paHra  MarTpulbl  METOAOM
OKANMJICHHS.

18. DneMeHTapHbie TMpeoOpa3oBaHus MaTpull. BeruucieHue paHra
MaTpHIlbl METOJIOM 3JIEMEHTAPHBIX MTPEOOPA3OBAHUI.

19. HUccnenoBanne CHUCTEMBI JMHEUHBIX  ypaBHEHUU. Teopema
Kposnekepa — Kanemnm.

20. CucrteMbl JTUHEWHBIX OJHOPOAHBIX ypaBHeHUU. DyHIaMEHTalbHAs
CUCTEMA PEIICHUM.

21. T'eomeTpuyeckass HMHTEPIPETALMS MHOMXECTBA PEIICHUNW CHCTEM
JIMHENHBIX YPAaBHEHUN.

22. T'eoMeTpuyYeCcKass HMHTEPIPETALHs MHOXKECTBA PEIICHUNM CHCTEM
JIMHEMHBIX HEPABEHCTB.

23. TloHsSTHS n-MEPHOTO BEKTOPA U BEKTOPHOI'O IPOCTPAHCTBA.

24. EBKJIMAOBO NPOCTPAHCTBO.

25. JluHelHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.

26. ba3zuc 1 pa3MEpHOCTh BEKTOPHOI'O MPOCTPAHCTBA.

27. Ilepexoa K HOBOMY 0a3ucCy.

28. JIuHenHbIe OnepaTopBl.

el
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29. CoOcCTBeHHBICE BEKTOPbl M COOCTBEHHBIC 3HAYCHMS JIMHEHMHOTO
oneparopa.
30. Ksagpatuunsie OpMBI.
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6. 3aganus 151 KOHTPOJIbHOM padoThl Ne 1

«JJIeMEeHTBI JIUHEHHOH aJaredopbn»

3aganue Ne 1 — 20.
Haubl maTpuusl 4, B, C. Haitgute matpuny D= A-B-2C.

Howmep
sanaum Marpuua 4 Marpuua B Marpuna C
1 2 3 4
0 3
1 2 3 2 -
1 A= ( j B=|-1 4 C :[ j
01 2 -3 5
2 5
-3 0 1 -1 0 2 3
2 A= B= C=
[ 4 Sj [3 2 lj (3 0 —5)
0 2
3 6 2 1 2
v |4 [ j B-|1 3 c [ j
0O 1 3 3 4
2 4
2 1 1 3 5 1 0 3
4 A= B= C=
(3 5] (O 4 —2] (2 -2 4j
0 -3
2 3 1 0 1
5 A :( j B=|1 2 C= ( j
0 -5 4 3 5
2 4
3 1 2 0 4 3 0 1
(2 —3] (3 1 3] (4 5 3]
1 2
1 2 3 1 -3
7 A= B=[0 3 C=
[0 1 2} [0 4 )
3 4
2 -4 2 0 4 1 0 3
[O 3 j [3 1 —ZJ (—1 2 4J
1 2
31 -1 1 0
4 5 0 -3 5
3 4
2 -1 2 3 4 01 3
(4 0 j [1 -2 SJ (5 4 —6j
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1 2 3 4
-2 1 1 2 5 I 0 3
11 A= B= C=
[—3 5} (0 4 2j [2 -3 1)
0 -3
-2 0 1 0 1
12 Az( ] B[l 2 C:( J
3 -5 4 3 3
2 4
3 -1 2 0 -4 3 01
13 A= B= C=
[2 3) (—3 13 (2 4 3]
3 2
2 1 3 I -3
14 A:( ] B[O 3 c{ j
I 0 2 2 4
1 4
—4 2 4 0 2 I 0 -3
15. A= B= C=
[3 oj (—3 1 2) [1 2 4}
0 2
4 5 0 I -1
16 A= B=|1 -1 C=
(3 1 —J (0 sj
3 4
2 1 I 4 3 0 1 -3
(0 4] 1 -2 5] [6 3 2]
2 -1 1 -3 5 I -1 3
18 A= B= C=
3 -5 4 0 -2 0 -2 4
0 3
01 2 2 -1
19 A=[ j B=|-1 4 Cz[ ]
2 1 3 -3 5
2 5
0 -3 3 2 1 2 3 4
(5 4] [1 0 —1] (3 0 —sj
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3amanue Ne 21 — 40.
Haiinute w™matpuity oOpatHyro Marpuiie A. PesynpTaT mnpoBepsTe,
ATHOW MATpPHII.

BBIYMCJIMB MPOU3BEICHUE JAaHHON 1 00

i(;l:;p[ Marpuua 4 i(;:telﬁ Marpuna 4
6 7 3 -3 2 -5

21 A=]3 1 0 31 A= 1 3 =2
2 1 -2 1 1

9 9 5 1 2 -3

22 A[4 -1 -2 32 A=|-4 3 1
14 13 7 5 1 =2

-2 3 4 2 1 -3

23 A[3 -1 -3 33 A=]3 2 1
-1 2 2 8 2 -1

3 31 3 2 2

24 A=|7 6 2} 34 A=12 1 -1
7 9 2 5 1 3

9 7 3 3 -1 2

25 A=|14 9 4} 35 A=|-1 3 1
3 2 5 1 3

5 2 2 3 -1

26 A=|11 9 2} 36 A=|1 2 3
4 5 2 1 -1 -2

12 6 1 1 2 3

27 A=[19 16 7} 37 A=|3 -1 1
0O 1 1 4 -3 2

4 3 2 3 -2 2
28 A=|4 5 2} 38 A=|-5 1 -1
3 23 4 -1 3

6 9 4 1 1 1

29 A[l -1 1 39 A=|3 4 3
10 16 7 9 8 5

I 2 3 5 7 3

30 A[O 1 -1 40 A=|3 1 0
2 4 5 2 21
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3amanue Ne 41 — 60.
Pemure cucreMy TMHEHHBIX ypaBHEHUN TPEMs CIIOCOOAMMU:

1) mo popmynam Kpamepa;

2) MaTPUYHBIM METOJIOM;
3) metonom I"aycca.

i;lzzﬁ Cucrema i;fiﬁ Cucrema
1 2 3 4
2x —y+3z=-7, x+2y+z=]1,
41 x+2y—z=4 51 2x -3y —z=-4,
3x-3y—-2z=1. x+y+2z=1
2x+2y—-3z=0, 3x+2y+2z=1,
42 xX—2y+z=6, 52 2x-3y—z=3,
2x+y+2z=2. X+ y+3z=-2
x+2y+z=], 4x +5y —2z=-3,
43 2x =3y —z=-73, 53 x+2y+3z=0,
2x+y+z=2 X+y-2z=-1
x—2y+z=1, 3x—-y—-3z=1,
44 2x+3y—z=3§, 54 x+y+2z=0,
xX—y+2z=-1 xX+2y+5z=-1
x+4y-3z=-7, 2x-3y—z=0,
45 x-3y+2z=0, 55 xX+y—2z=-3,
2x -5y —z=-1 X+2y+z=3.
x+y—-3z=0, 2x+3y+z=1,
46 3x+2y+2z=—1, 56 x+y—-4z=0,
X—y+5z=-2. 4x +5y-3z=1L
3x-2y—z=-5 x—4y+2z=-5,
47 sx+3y+2z=2, 57 4x + y —3z=-73,
Sx=2y+4z=-7. 2x+3y+4z=1
2x +4y —-3z=2, (x+2y—3z:1,
48 x+y+2z=0, 58 2x -3y —z=-7,
3x=2y+z=-5. 4x +y—-2z=0.
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1 2 3 4
3x—y+4z=2, 3x -3y +2z=-4,

49 xX+2y+3z=7, 59 2x+y—-3z=-1,
S5x+3y+2z=8. x—2y+5z=1
4x —y+3z=1, 2x -y +3z=],

50 3x+2y+4z=3§, 60 x—2y—-5z=-9,
2x -2y +4z=0. 4x +3y-2z=4.

3aganue Ne 61 — 80.
B 3agavax nccnenoBaTh COBMECTHOCTh CHCTEMY YPAaBHEHUH U B CiIydae ee
COBMECTHOCTH HaWTH 00IIee PEIICHNE W OJTHO YaCTHOE PEIICHUE.

Ne Cucrema Ne Cucrema
1 2 3 4
X, +x, +3x;, —2x, +3x, =1,
9x, —3x, +5x, +6x, =4,
2x, 4+ 2x, +4x, —x, +3x, =2,
61 6x, —2x, +3x, +4x, =5, 71
3x, +3x, +5x, — 2x, +3x, =1,
3x, —x, +3x, +14x, =-8
2x, +2x, +8x;, =3x, +9x, =2
X +x,+x,=0, 2x, —x, +3x,—7x, =5,
62 3x,+2x,+x,=0, 72 6x, —3x, +x,—4x, =7,
2x,+x,=2 4x,—2x, +14x,-31x, =18
3x,+2x, +2x, +2x, =2,
2x, +3x, +2x, +5x, =3, 3x,—2x, +5x, +4x, =2,
63 Ox, +x, +4x, -5x, =1, 73 | < 6x, —4x, +4x, +3x, =3,
2x, +2x, +3x, +4x, =5, Ox, —6x,+3x,+2x,=4
X, +x, +6x,—x, =7
2x, +5x, —8x;, =8,
5x,—4x, +x,=0,
4x, +3x, —9x, =9,
64 2x2 - x4 = 4, 74 4
2x, +3x, =5x, =7,
3x,—x,—2x,=0
) X, +8x,—7x,=12
5x,+3x, +x, =0,
3x,—5x,+2x,+4x, =2,
x, +2x, =0,
65 75 Tx,—4x, + x, +3x, =5,
X, =X, =2,
5x,+7x,—4x,—6x, =3
3x,+2x,=0
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1 2 3 4
(6x, +3x, +2x, +3x, +4x, =5,
4x, +2x, + x, +2x, +3x, =4, 3x, +4x, + X, +2x, =3,
66 | | 4x, +2x, +3x, +2x, +x, =0, | 76 Ox, +8x, +2x; +5x, =7,
2x,+x, +7x, +3x, +2x, =1 9x +12x, +3x, +10x, =13
2x, +3x, +x, +2x, =4,
4x, +3x, +x, +x, =5, 2x,=3x,+5x,+7x, =1,
67 5x,+11x, +3x, +2x, =1, 77 4x, —6x,+2x,+3x, =2,
2x, +5x, +x, +x, =1, 2x, —3x, —11x, —15x, =1
X =7x,—x;+2x, =17
X, +2x, +3x, - 2x, + x; =4,
3x, +6x, +5x, —4x, +3x, =5, 2%+ 7%, +3x;, +x, =6,
68 | | x, +2x,+7x, —dx, +x, =11, | 78 | 13X +5x,+2x, +2x, =4,
2x,+4x,+2x, -3x, +3x, =6 O, +4x, +x; +7x, =2
6x, +4x, +5x, +2x, +3x, =1, 3x —2x, —5x, +x, =3,
3x, +2x, +4x, +x, +2x, =3, 2x, —3x, + x, +5x, = -3,
69 3x,+2x, = 2x, +x, =7, 79 X +2x, —4x, =3,
Ox, +6x, +x;, +3x, +2x, =2 ¥ —x, —4x, +9x, =22
2x, —x, +x; +2x, +3x, =2, 2% —x, ~5x,+x, =8,
6x, —3x, +2x, +4x, +5x, =3, ¥, —3x, —6x, =9,
70 | |6x, —3x, +4x, +8x, +13x, =9, 80

X, —2x, +x;, +x, +2x, =1

2x, —x, +2x, =-5,

X, +4x,—7x,+6x,=0

3aganune Ne 81 — 100.
[Tokazatk, 4YTO BEKTOPHI 4,;a,;a, 00pazyroT 6a3uc TPEXMEPHOro

POCTPAHCTBA U HAUTH KOOPJMHATHI BEKTOpa b B 3TOM Oasuce.
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Homep Cucrema Homep Cucrema
3agaun 3a1a4u

1 2 3 4
51'2(39196)3 Z:( 2523 3)3 671:(59391)3 ZZ(—Z,—I,Z),

81 | a, =(-4;5;-1), b=(3;0;1). o | a =(-2;1;4), b=(3;0;1).
3 3
51:(4 1’4 o az_( 29—191)9 52(1,3,5), a2=(—2,—1,—1),

82 | a,=(3:1;5), b=(-3;-21). 92 | a4, =(4-2;4), b=(-7;3;-1).

3

03 a, =(1;2:5), a, =(2:-3;4), 0 a, =(~1:2:0), a, =(31:0),
a,=(-1-2), b=(3;0;1). @, =(~1,0:6), b=(—4;4;4)

y @ =(51.2), @ =(34-1), o 4 =(10:5), @ =(-1:3:2),
=4z, b=(554). & =(0:-11), b=(515:0)

s a,=(215), a,=(-435), o5 a,=(2;00), a, =(0;-11),
a,=(;-1;-4), b=(4-1;-3) a, =(0:1;4), b=(0;4;3).
— (11 — _

" a, :(E;E;lj’ a,=(-1;-42), o6 ﬁi(l;.l;é)’ ag_z(9,—4,2),
a. = (1;-1:3), b=(32;5) a;=(0:1,2), b=(LL-1)

. a,=(52;-5), a, =(-1;-1;3), o7 a,=(3;3;0), a, =(7;-4;2),
a,=(0;1;0), b=(3;2;7). a,=(5,0;1), b=(0;1;2)

o8 a,=(314), a, =(~423), 08 a,=(211), a, =(2;2;1),
a,=(2-1;,-2), b=(7;-1;0) a,=(3;3;1), b=(3;0;-2)

29 a,=(4;2), a,=(5-2-3), - a,=(0;,7;-1), a, =(2;9;-1),
a,=(-2-L1), b=(-3;2;4) a,=(5;3;4), b=(315).
_ a, =(4;2:3), a, =(1;-3;1),

9% a,=(2:1;3), a, =(3;-21), 100 ;:((_2_0.)_26)12 ( )
a,=(1;-3;-4), b=(7;0,7) b3_(7. ’1’3) ’

3aganume Ne 111 — 130.
Haitgure coOCTBeHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
npeoOpa3oBaHms, 33JTaHHOTO B HEKOTOPOM 0a3rce MaTpHIIEH.
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3aganue Ne 121 — 140.
[IpuBecTH K KAHOHUYECKOMY BHTY KBaJIpaTUUHYIO (POPMY H ONPEIICIUTD €€
3HAK.

Ne Cucrema Ne Cucrema

1 2 3 4

121 | 3x* +24/14xy+8y* =10 | 131 | x* —4xy+4y* —4x-3y-7=0

122 | 4x* +26xy+3y* =24 | 132 | X* —2xp+y* —10x— 6y +25=0

123 | 6x° +245xp+2y> =21 | 133 | 2x* +4xy+5)* +52> —4xz—8yz =0

124 | 9x* +4V2xy+2)y* =20 | 134 | 3x* —4xy+4)* +52° —4yz=0

125 | 7x* +6:3/2xy +4y* =15 135 27 +3x, =207 + X3, + 23,0 +
s +3x,x, =0

26 | 3x—2xp+3y*+322=0 | 136 | 7x* +246xy +2)* =24

127 | 4x* +4Bxy+5y° =40 | 137 | 4x} —12x,x, —10x,x, + x =3x. =0

128 | 6x% +2\10xy+3y* =16 | 138 | 13y? =34y, +3y? =0

129 | 5x* +4xy+2y° =18 139 | 2x7 +4x,x, —3x2 =0

130 | 5x* +42xy+3y* =14 | 140 | 2x% +4x,x, —=3x2 =0
3% 1 ) 2

7. MeToan4yeckue yKa3aHus K KOHTPOJbHOM padore Ne 1

7. 1. Ilpumep pewrenusn 3a0anuit Ne [—20

Ilpumep 1.
31 =2 4 5 8 10
Jaus: matpuner 4=4 0 5| B=| 3 10 Cc=| 4 15|
7 -6 9 -1 4 -5 -6

Haiitn matpuny D=A4-B-2C.

Pewenue.

3 1 -2\(4 5 3-4+1-3-2-(-1) 3-5+1-10-2-4
4 0 5|3 10|_|4-4+0-3+5-(-1) 4-5+0-10+5-4 | _
7 -6 9 )\-1 4 7-4-6-3+9-(-1) 7-5-6-10+9-4
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12+3+2  15+10-8 17 17
= 16+0-5 20+0+20 | = |11 40;

28—-18-9 35-60+36 I 11
17 17 8 16 20
11 40 |-2 4 8 30 |=
Lo11) (-5 -6 } ~10 -12
17-16 17-20 I -3
=l 11-8 40-30|=| 3 10
I+10 11412 11 23
1 -3
Urak, matpuna D=A-B-2C=|3 10|
11 23
I -3
Omegem: P=|3 10|
1T 23

7.2. Ilpumep pewenus 3a0anuit Ne 21—40

Ipumep 2.
6 7 3
Haiinure marpuny o6parayro marpune A=|3 1 0|  Pesymbrar
2 2 1
IIPOBEPHTE, BHIUMCIIUB MMPOU3BEICHHUE IaHHOW U 00paTHON MaTpHII.
Pewenue.
1) Haitnem onpeaenutens MaTpuiibl A:
6 7 3
AA=3 1 0/|=6-1-1+7-0-24+3-2-3-3-1-2-2-0-6-7-3-1=
2 2 1

=6+18—-6-21=-3%0.

CnenoBareiibHO, MaTpulla A SIBISIETCS HEBBIPOKJICHHOM, M JJIs1 HeEe
CYIIIECTBYET OOpaTHAasI MaTpHIIA.

2) CoctraBuM matpuily 4 U3 alreOpanyeckux JOMOJIHEHUN 3JIEMEHTOB
MaTpUIbI A:
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1+1 1 O 2+1 7 3 3+1 7 3
4, = (-1 21 =1, 4, = (-1 2 1 =—L 4= (-1 1 0 =-3;
L3 0 L6 3 L6 3
A= (D0 =3 Ay =P =00 A=) =9
3 1 6 7 6 7
— _1 1+3 :4; A — _1 243 :2; A — _1 3+3 :_15;
( ) 2 2 23 ( ) 2 2 33 ( ) 3 1
1 -3 4
A=-1 0 2
-3 9 -15
3) TpaHcIOHHpPYEM MaTPUILY A*, MOJIy4aeM COIO3HYIO MaTPUILY A :
1 -1 -3
A=[-3 0 9 |
4 2 -15
4) Haiinem o6paTHyto Matpuiy 4 1o hopmyie
_ 1 ~
A =— A
AA
11 |
1 3 3
A =— 0 -3
-15 5
IIposepxa:
Haiinem npousBenenue 4 '4:
1 -1 -3)\(6 7 3
A'A= —% -3 0 9 31 0=
4 2 -=15/\2 2 1

1-6-1-3-3-2 1-7-1-1-3-2 1-3-1-0-3-1
_1 -3:6+0-3+9-2 -3-7+0-1+49-2 -3-3+0-0+9-1
4.6+2-3-15-2 4.-74+2-1-15-2 4-3+2-0-15-1
-3 0 O 1 0 0
=——| 0 -3 0 |[=|0 1 0|=FE.
0 0 -3 0 0 1
CrenoBatenbHO, 00paTHas MaTpuua A HaiiieHa BEpHO.
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7.3. Ilpumep pewenus 3a0anuit Ne 41—60

Ilpumep 3.

2x, —x, —x,=4,
3x, +4x,—2x, =13, Tpems

4x, —3x, +4x, =-11.

Pemmre cucremy JMHEWHBIX YpaBHEHUU

coco0amu:
1) mo popmynam Kpamepa;
2) MaTpUYHBIM METOJIOM;
3) metosioMm ["aycca.
Pewenue.
1) PemiuM paHHyH0 CUCTEMY JIMHEMHBIX YpaBHEHUH 1o (opmyiiam
Kpamepa.
Haitgem onpenenurens CUCTEMBI IO TPABUILY TPEYTOJIbHUKOB:
2 -1 -1
A=]3 4 -2/=2-4-44(=1)-(-2)-4+3-(=3)-(-1)-
4 -3 4
—(~1)-4-4—(=1)-3-4-(=2)-(-3)-2=32+8+9+16+12-12 =65 .
Tak kak A # 0, ToO cucTeMa UMEET €IMHCTBEHHOE PEILICHUE.
Haiinem sto pemenue o ¢popmynam Kpamepa:

A,
x,=—,1=1,2,3.
A

Bbruuciim onpenenurenu A, , A, A, , IOJyYCHHBIC U3 ONPEICITUTEIS

cucteMbl A 3aMeHOIl COOTBETCTBEHHO MEPBOTO, BTOPOTO U TPETHETO
CTOJIOIIOB CTOJIOIIOM CBOOOJIHBIX YJICHOB:
4 -1 -1
A, =13 4 -2/=4-4.4+(-1)-(-2)-(-11)+13-(=3)-(-1)-
~-11 -3 4
—(=1)-4-(=11)=(=1)-13-4=(=2)-(-3)-4=64-22+39-44+ 52 - 24 =65 ;
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2 4 -1
A, =P 13 -2/=2:13-4+4-(=2)-4+3-(-11)-(-1)-

4 11 4
~(~1)-13-4-4-3-4—(=2)-(-11)-2=104-32+33+52 - 48— 44 = 65
2 -1 4
A, =[3 4 13|=2-4-(-11)+(-1)-13-4+3-(-3)-4-
4 -3 -11

—4.4.4-(=1)-3-(=11)=13-(=3)-2=-88-52-36—- 64 -33+ 78 = —195.
Haiinem HeusBecTHbBIE:

A, 65
xl: :—:1;
A 65
A, 65
x2: :—:1;
A 65
A, 195
x3: = — = .
A 65

Urak, (1; 1; — 3) — penieHue JaHHOW CUCTEMBI.
Omeem: (1; 1;—3).

2) Pemmm naHHyr CUCTEMY JIMHEHHBIX YpaBHEHUU

MaTPUYHBIM
METOJOM.
Beenem o0o3HaueHus:
2 -1 -1 X, 4
A=|3 4 =21, X=|x,|; B=| 13 |.
4 -3 4 X, —11
Torna nanHas cucrema ypaBHEHHM 3alTUCHIBAETCSA B MATPUUHON hopme
2 -1 -1} x 4
3 4 2| x,|=| 13 |mmAX=8B.
4 -3 4 )\ x —11

Pelienre mosy4yeHHOTO MaTpUYHOTO YPABHEHHS UIIIEM 10 (popmyiie:
-1
X=4 B.

Haiinem Matpuiy 4 ', o6patHyo kK MaTpHIe A.
BrrunciuM onpenennTess MaTpULbl A:
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2 -1 -1
A=3 4 -2/=32+8+9+16+12-12=065.
4 -3 4
Tak kak A4 # 0, To Marpunia 4 HEBBIPOXKJACHHASA W, CJIEIOBATEIBHO,

-1
uMeeT o0paTHyto Matpuily 4 .
Bbruucnim anreOpanyeckuie JOMOHEHNS BCEX AIIEMEHTOB MATPHIIBI A:

4 -2
Ay =(-1) ‘:16—6:10;
3 4
3 -2
A, =(-1Y 4 4= (12+8)=-20;
3 4
4, =(-1)" 4 _qm916=-25;
-1 -1
=(-1y’ =—(-4-3)=7;
= e
2 _
/122—(—1)“4 4 |=8+4=12;
2 -1
-1 -1
4, =(-1)" ‘:2+4:6;
4 —
2 -1
A32_(_1)5 3 _ ‘:_(_4+3):1;
2 _
A.=(-1) =8+3=11.
5= )3 4‘ i
CocrtaBuM mMaTpuily A w3 anreOpandecKux JOTIOTHCHUM:
10 —20 -25
A=|7 12 2
6 1 11

TpaHcroHupyeM MaTpHIly A U OTy4aeM COIO3HYIO MATPHILy A :
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10 7 6
A=|-20 12 1|
-25 2 11

41~
Haxonum o6patuyto marpuny 4™ o gopmyne 4~ = E'A :
10 7 6
A‘lzL -20 12 1
65
=25 2 11
HaxomM MaTpHIly-CTOI0CH HeM3BECTHBIX X 110 dhopmyite X =A 'B:
10 7 6\ 4 10-4+7-13+6-(-11)
X:i5 —20 12 1| 13 :é —20-4+12-13+1-(-11) |=
=25 2 11){-11 —25-4+2-13+11-(-11)
65 1
1
=— 65 |=| 1
65
—195 -3

1
Hrak, X =| 1 |,Te. x;=1,x=1,x3=-—3.
-3
Torna (1; 1; — 3) — peleHne TaHHON CUCTEMBI.
Omeem: (1; 1;—3).

3) PemiuM naHHYI0 cUCTEMY JIMHEHHBIX YpaBHEHU MeTo0M [ aycca.

YMHOXHM TepBoe ypaBHeHHe Ha (—1) U moMeHseM MecTaMH MepBoe M

BTOPOC CJIaraCMbIC BO BCCX YPABHCHUAX CUCTCMBI:

YMHOXKUM TIEPBOEC ypaBHEHHUE Ha (—4) U Ha 3 u mnpubaBuM,
COOTBETCTBEHHO, KO BTOPOMY H K TPEThEMY YPABHEHUSIM, HCKIIOYas

HCU3BCCTHYIO x, U3 ypaBHeHHﬁ, Ha4dnHasi CO BTOPOIo:
11x, — 6x;3 =29,
—2x; +Txy =-23.
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1
YMHOkKHUM BTOPOE ypaBHEHHUE Ha o

Xy —=2x,  +xy;=-4,

0.2

Pttt
—2x; +7xy=-23.

YMHOXHUM BTOPO€ YpaBHEHUE HA 2 U MPUOABUM K TPETbEMY, UCKIIOUAs
U3 HETO HEU3BECTHYIO X, :

w82
vt
65 195
11 11
11
YMHOKHM TPEThE YPABHEHHUE HA e
] 8,2
o
Hcnonw3ys oOpatHbIi X0 MeToaa ['aycca, HaX0uM HEM3BECTHBIE:
29 6

=—+—-(-3)=1;
SRTRETHY
X, =—4+2-1-(-3)=1.
Urak, (1; 1; — 3) — penieHue JaHHOW CUCTEMBI.
Omeem: (1; 1;—3).

7.4. Ilpumep pewenus 3a0anuit Ne 61—80

Ipumep 4.

HccnenoBars cucTeMy JINHEMHBIX YPAaBHEHUN
xl _2.X2 +X3 :3,

Pewenue
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HaiingeM paHr marpuiibl CUCTEMBI U PaHI €€ PACIIMPEHHOU MaTPULIBL.
JIns 3TOro BBIIMIIEM PACIIMPEHHYI0 MATPUIy CUCTEMBI U BBIIIOJHUM
npeoOpa3oBaHMsl, KOTOPbIE HE U3MEHSIOT €€ paHra:

I =2 1] 3
3 4 15

YMHOXHUM 3J€MEHThl TiepBOM CTpoku Ha (—1) u mnpubaBUM K
COOTBETCTBYIOIIIUM 3JIEMEHTAM BTOPOW CTPOKH, 3aT€M YMHOXKHM 3JIEMEHTBI
NepBOI CTPOKH Ha (— 3) U MPUOABUM K DJIEMEHTAM TPEThEeU CTPOKHU, MOTYyUUM

1 -2 1] 3
~0 5 -2 —2|~
0 10 -4 —4

Jlanee yMHOXHM 3JIEMEHTBl BTOpPOW CTPOKM Ha (— 2) W mpubaBUM K
DJIEMEHTaM TPETbEU CTPOKHU, MOIYUUM

1 -2 1] 3
1 =2 1] 3
~0 5 =2 2|~ .
0 5 -2 =2
0 0 0] O

O4eBUHO, UTO PAHT MATPHULIBI CUCTEMBI (MaTpHIla J0 YEPThbl) U paHT
pacIIMpEeHHOM MaTPHUILIBl PaBHBI MEX1y COOOM U PaBHBI IBYM:

r(4)=r(4)=2.
CrnenoBaTeabHO, CUCTEMAa COBMECTHA. Tak Kak 4HMCIO HEU3BECTHBIX /1 =

4 n r(A):r(A):2<4, TO CHUCTEMA HMeEET OECKOHEYHOE MHOMKECTBO

pELLIEeHUH, T.C. ABJIACTCSA HEONPEACICHHON.

1 -2
['maBHBIMM NEPEMEHHBIMM SBISIOTCS X; U X,, TaK Kak ‘i 0
BbIpa3um rinaBHbIE IEPEMEHHBIE X; U X, YE€PE3 CBOOOIHYIO X; :
-2 2

5% =—242x%,x, =—+—Xx;.

2 32T

-2 2 11 1

X =3—X+2%,x=3—X4+2(—+—x3)=———Xx;5.

1 3 2> M 3 (5 5 3) 5 5 3

11 1 2 2
[Tonmyuunnu oOuiee pereHue CUCTEMBI: (? - §x3 ;— 3 + §x3; X3).
[IpoBepka: E—lx —|—ﬂ—ix + x; =3, BEpHO;
55T s T T B
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— ==X ———|—§x3 — x3 =1, BEpPHO;

5 5 5
2—éx —§—|—§x — X3 =35, BEPHO
5 5037 55T 3T, BOPHO.

11 1 2 2
Omeem: o01Lee PEIIEHNUE CUCTEMBI: (? 3 Xy3— 3 +— 5 X35 X3) .

7.5. Ilpumep pewenusn 3a0anuii Ne 81—100

Ilpumep 5.
B 6Gasuce (e, e,, ..., e,) 3ananbl BekTopsl @, =(1; 1; 0), a,=(1; -1, 1) u
=(-3; 5; —6). IToka3athb, 4TO BEKTODHI 4,, @,, a4, 0OPa3yIoT 6asuc.

1-11 cnocob.
Aa, +Aa,+Aa,=0.

1 1 -3 0
AT +A4 | -1|+4| 5 |=]0];
0

0 1 6
A+, =34, =0,
A=A +54, =0,

A, —64, =0.

Peminm cucremy metonom ["aycca:
I 1T =30 I 1 =30 I 1 =3/0

1 -1 5(0{~0 =2 8|0|~|0 1 40|~
0 1 -6/0 0 1 -6/0 0 I -6|0

1 1 =30y (1 1 -3J0
~[0 1 —4o|~|0 1 —4lo].
00 —20) (00 1/0
A +A, =34, =0,
{ —44, =0,

2, =0.

v =0,1=0,A=0.
2-ii cnoco6. BerauciuM ompeaeanTeab, COCTaBICHHBIM W3 KOOPJWHAT
ATHUX BEKTOPOB:

40



-3 5 -6
+1:5-:0-0-(-1)-(-3)-1-5-1-1-1:(-6) =6-3-5+6=4.
Tak kak OIpeACINTCIIb HC PaBCH HYJIIO, TO BEKTOPHI 4,, a,, a; SABJISIOTCI

JIMHEWHO HE3aBUCUMBIMH M 00pa3yroT Oasuc.
CnenoBarenabHO, BEKTOPHI &,, a,, @, SBISIFOTCS JTUHEIHO HE3aBUCUMBIMU

1 00pa3zytoT 0asuc.
Pasnoxum Bektop b =(2; -1; 1) no 6asucy: a,=(1; 1, 0), a,=(1; -1, 1)
a, :(—3; 5; —6).
Aa +Aa,+Aa, =b.

1 1 -3 2
A1 |+A4,| -1|+4 5 |=]|-1];
0 1 —6 1
A +A, =34, =2,

A=A +54, =—1,

A, —64, =1.

Pemum cucremy meronom ["aycca:
1 3|2 I 1 =32 I 1 =32

1
1 -1 5|-1|~]0 -2 8[-3|~|0 I —A4l5]|~
0 I -6/1 0 1 -6]1 01 -6/1

1 1 -3 2 1 1 -3 2
~10 1 415 |~/0 I 415
0 0 -2/-0.5 0 0 1025
A +A, =34, =2,
A, =44, =15,
A, =0.25.

7\,3 :0,25, 7\,2 = 2,5, 7\,1 = 0,25
0,25a, +2,5a, +0,25a, =b

7.6. Ilpumep pewenusa 3a0anuit Ne 101—120
Ilpumep 6.
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Haiitu coOcTBeHHBIC 3HAYEHWUS W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO
omneparopa A, 3aJaHHOT0 MaTPULIEH

1 -4 -8
A=|-4 7 -4|.
8 -4 1

Pewenue
1) CocTaBiisieM XapakTe€pUCTUYECKOE YPAaBHEHUE:
-4 4 -8
|4-2E|=| -4 7-1 —4|=0.
-8 -4 1-4

[Tocne mpeobpazoBaHuil ypaBHEHHE TPUMET BU]
A2 —=92% —814+729=0.
Pemas sto YPaBHCHHUC, IIOJTYydacM
A*(A—9)-81(4-9)=0,
(4-9)(4*-81)=0,

otkyaa 4, =4, =9, 4, =—9 — coOcTBEeHHbIE 3HaYEHNUST MAaTPULBI 4.

9 o 1 )
2) Haiimem  CcOOCTBEHHBI  BEKTOpP x(), COOTBETCTBYIOILIUI

cOOCTBEHHOMY 3HaueHuto A, = A, =9. /Iy aT0oro pemaem cuctemy
(1-9)x, —4x, —8x, =0,
—4x,+(7-9)x, —4x, =0,
—8x, —4x, + (1 - 9)x3 =0;
—8x, —4x, —8x, =0,
—4x, —2x, —4x, =0,
—8x, —4x, —8x, =0.

Paznenum niepBoe ypaBHeHue Ha (—4), BTopoe — Ha (—2), TpeTbe — Ha
(—4), nostyuuM ypaBHEHUE, PABHOCUIIBHOE CUCTEME

2x,+x,+2x, =0, mwn x, =—§x2—x3,

rie  x,, x; — cBoOomHble HewsBecTHble. Ilomaras x, =c¢;, x; =c,, NOIy4UM

1 1 .
BEKTOP K :(—Ecl —C,; € ch, KOTOpBI IpU  JIHOOBIX

3HAQYCHUIX ¢, ¢,, OIAHOBPEMCHHO HCPABHbIX HYJIIO, €CTb
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COOCTBCHHBIM BEKTOpP MaTpHuIlbl A ¢ COOCTBCHHBIM 3HAYCHHEM

A=9.

o o 2 o
3) HaiimeM  CcOOCTBEHHBINI  BEKTOD x' ), COOTBETCTBYIOIIUI
COOCTBEHHOMY 3HaueHuIo A, =—9. Jlyi 3T0ro peuaem cucreMmy

(1+9)x1 —4x, —8x, =0,

—4x, +(7+9)x2 —4x, =0,

—8x, —4x, +(1+9)X3 =0;
10x, —4x, —8x, =0,
—4x, +16x, —4x, =0,
—8x, —4x, +10x; =0.

Pemmum cucremy wmeromom T'aycca. BeinomHuM — 3ieMeHTapHbIE
npeoOpa3oBaHUs HAJl PACITUPEHHON MATPUIICH CUCTEMBbI:

10 -4 -8 0 5 =2 -4 0} (I -4 1 O
—4 16 —4 0O|~|1 -4 1 O|~|5 =2 —4 0O~
-8 —4 10 O 4 2 =50 4 2 =50
1 -4 1 0 I -4 1 0
~|0 18 =9 0[~[0 18 —9 ON[I —4 OJ
0O 18 -9 0 0 O 0 O 0
HOJ’Iy‘-II/IJ'II/I CUCTCMY CTYIICHYATOI'O BHAa
x, —4x,+x, =0,
{sz—x3=0;
x, —4x, =—x;,
{2x2=x3;

x, —4x, =—x;,

Iac X3 — CBO6OI[H21$I Heu3BecTHas. llomaras X; =C3, TOJIYYHUM BECKTOD

2 1 y
x )=(c3; 503; c3j, KOTOpBIM IpH JIIOOBIX 3HaueHusx c;#0 ecTb

COOCTBEHHBI BEKTOP MaTpHUllbl A C COOCTBEHHBIM 3HAaUeHUEM A =—9.
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Omeem: A, =4, =9, 4, =-9;

m_(_1 oo @ _(..1 .
X = —501—02,01,02 , X' = ¢y 503,03 .

7.7. Ilpumep pewenusa 3a0anuit Ne 121—140

Ipumep 7.
[IpuBecT® K  KAHOHMYECKOMY  BHUAY  KBaJpaTUUHyI  (opMy
5x} +3x; +4x] +4x,x, +4x,X, U ONPENETUTH 3HAK KBAIPATHIHOM (HOPMBI.

Pewenue

4
5x; +3x2 +4x +4x,x, +4x,x, =5(x7 + gxlxz) +3x; +4x,x, +4x; =

2 4 4
= 5(x; +2x, gxz +2—5x22)—§x223>x22 +4x,x, +4x; =

2 11 20
2 L, 11 , 10 100 ,
=5(x, +—x,) +—(x; +2x, —Xx;, +——Xx3) =
> 52) 5(2 1177 121
2 ., 11 10 ., 24 ,
=5(x;, +=x,) +—(x, +—x;)" +—x;.
(1 5 2) 5(2 11 3) 11 3
CnenaeM 3aMeHy:
2
= +g'x2)a
10
<y2:(x2+ﬁx3),
V3 = X3.

ITocne Takoil 3ameHbl KBajpaTuuyHas (¢opMa MNPUMET  BUI:

11 24
=5y, +—y," +—y:.
M 5 be) 11 V3
5 0 0
. 11
Marpuna 4 kBaapatuaaout popmsel umeeT Buag A= 0 — 0
o o 4
11

Tak Kak riaBHbIC MHUHOPBI MaTPHUIIbI
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5
5 0
A1:5>0,A2:O 11{=11>0, A, =|0
5
0

0
11

0

0

0
24

11

=24>0

TO KBaJipaTu4Has (hopma SBISETCS MOJTOKUTEIBHO ONPEIeTICHHOM.
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