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1. MECTO JUCHMILJIMHBI B CTPYKTYPE OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI

HNucnuminaa «JIuHewHas anreOpa» sBIseTCS 0a30BOM JIUCHMIUIMHOM
€CTECTBEHHO-HAYYHOTO ITUKJIA. JTa JUCITUIUIHHA SIBIISIETCS HEOOXOIUMOMN TSI
OCBOCHUSI OCTAJIbHBIX JUCHMIUIMH MAaTEMATHYECKOTO0 U €CTECTBEHHOHAYYHO-
T0 AKJIA U JUCIUTUINH mpodeccrnoHanpHoro mukiaa OOIL.

KOMIMJIEKT 3JIEKTPOHHbIX R —— :
YYEBHO-METOAUYECKMUX MATEPUAJIOB


http://tpu.ru
http://portal.tpu.ru/ido-tpu

1 JInHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
|

2. COJIEP’)KAHUE TEOPETUYECKOTO PA3JIEJIA
TV CHMIIIAHBI

Tema 1. Cucrembl JIUHEHHBIX YPABHEHU

[TonaTre MaTpuIlbl, ONEpallMK HAJl MAaTPUIIAMH, PAHT MATPHUIIbI, 0OpaT-
Has matpuua. [loHsiThe omnpenenuTens, METOJAbl BBIYUCICHUS U CBOWMCTBA.
OCHOBHBIE MOHATHS TEOPUM CUCTEM JMHEWHBIX ypaBHeHuiW. Teopema Kpa-
mepa. Teopema Konekepa — Kanemnu. OIHOpOJHBIE CUCTEMBI JIMHEHHBIX
ypaBHeHU. DyHIaMeHTaIbHasA cucteMa permennii. Moaens JIeoHTheBA.
CoOcTBeHHBIE UnCia U COOCTBEHHBIE BEKTOPHI MATPHIIHI.

Pexomenayemas aureparypa: [1, ri. 1]

MeTtoan4yeckue yKazaHus

W3yyeHue OUCUUIUIMHBI U JAHHOM TEMbl HAUHHUTE C BbIOOpa yueOHHKa
U ocobust mo pemieHuo 3anad. I[Ipocmorpute Buueo-nekuuio «JInHelHas
anreOpa». [locne 3Toro nonpoOyiTe OTBETUTH HA BOIIPOCHI JUIsl CAMOKOHTPO-
ns1. Ecniu Bompockl He BhI3BAJIM 3aTPYAHEHH, MOKHO MEPEXOIUTh K pazdopy
3aj1a4, pem€HHBIX B mocoouu [1]. B mpoTtuBHOM cilyuae oOpaTutech K peKo-
MEHJIOBaHHOW JIuTEepaType U NonpoOyiTe HAWTH OTBETHI HA BOIIPOCHI.

Temy 1 MOKHO pa3fenuTh HA ABE YaCTH: MAaTPULBI U CUCTEMBI JIMHEH-
HBIX ypaBHeHMH. IIpu m3ydyeHun nepBoi yacTu oco00€ BHUMaHUE CIEAYEeT
YAETUTh HEIMHEMHBIM OlepalusM HaJ MaTpuiamu (0OCOOEHHO, ONepalnuu
ymHOXkeHus1). [lpu 3Tom 0OpaTuTe BHUMaHue Ha TOT (PaKT, YTO MPU U3MEHE-
HUHW TIOPsIKa MHOKMTEJIEU-MATPUL] NMPOU3BEACHUE MEHAETCS. B HEKOTOpBIX
clly4asiX MpOU3BEACHHUE ABYX MATPHULl HE ONPEAEIIEHO. DTO 3aBUCUT OT pas-
MEpPHOCTEN MHOKUTEIEH.

Btopasd yacTe 3TONM TEMBI NOCBAIIECHA PELIEHUIO CHCTEM JIMHEWHBIX
ypaBHEHMU. BpIunciieHHE ONpEeAEeNUTENe PEKOMEHAYETCS H3ydaTb OJHO-
BpeMeHHO ¢ MeToaoM Kpamepa. OOpaTuTe BHUMaHUE, YTO 3TOT METOJ HMC-
MOJIB3YETCA TOJIBKO JIJIsl PEIIEHUSI CUCTEM JIMHENHBIX YPABHEHHM, Y KOTOPBIX
YUCJIO YPaBHEHMI COBNAJAET C YHUCIOM Hen3BeCTHBIX. [lociie paccMoTpeHus
0oOpaTHOM MaTpHUIIbl MOXKHO Cpa3y K€ MePEeuTH K MaTPUYHOMY METOAY pelie-
HUSL CUCTEM JIMHEHHBIX ypaBHeHHMU. OCOOEHHO THIATENBHO CIEAYyEeT pa3o-
Opatb Metop ['aycca (MeToT HCKITFOUCHUS HEU3BECTHBIX ), TAK KaK OH SIBJISICTCS
YHHUBEPCAIIBHBIM METOJIOM PELICHUSI CUCTEM JIMHEWHBIX ypaBHeHU. [Ipume-
HEHME MeToJia ['aycca He 3aBUCUT HU OT 4MCJIA YPABHEHMM, HA OT YUCIIa He-
M3BECTHBIX B cucreme. [Ipm ocBoenun merona I'aycca 3aTpyIHEHHMS MOXKET
BBI3BATh IIPUBEICHNUE PACIIMPEHHON MATPHULIBI CUCTEMBI K CTYIIEHYaTOMY BH-
ny. Yaie Bcero MMEHHO Ha 3TOM 3Talle PelIeHus 3a/1a4 IOy CKatTCs Ouo-
k. [Ipu pemreHnn HeompeneNEHHBIX CUCTEM JIMHEWHBIX YPaBHEHHMU HaA0
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ObITh BHUMATEJIbHBIM MpPHU BbIOOpPE OA3MCHBIX M CBOOOJHBIX HEU3BECTHBIX.
He 3a0bIBaiiTe Aenath MPOBEPKY MOCIE TOTO, KAK PEIIUTE CUCTEMY.

OnHOpOJIHBIE CHUCTEMBI JUHEWHBIX YPaBHEHUI Bcerna coBMecTHbI. [lo-
ATOMY HaYMHATh PEIICHUE OJHOPOJIHON CUCTEMbI HEOOXOIUMO C BBISICHECHMUS,
VMMEET JIU JAHHAS CUCTEMA HEHYJIEBBIC PEILICHUS WA HET.

BOHpOCLI U 3a1aHUA 1JId CAMOKOHTPOJIA

1. Yro Takoe ompeaenuTe b KBaIpaTHOW MaTPHUIIBI?

2. Ilpu xakux npeoOpa3oBaHUIX BEIMUYUHA ONPEACIIUTENS HE MEHSETCS ?

3. B kakux ciyyasix onpeaenuTenb paBeH HyJ0?

4. Yro cienyeT U3 paBEHCTBA ONPEETUTENs HYI0?

5. Uto Takoe JOMOJHUTEIbHBIA MUHOP 3JIEMEHTA ONpeAeaTuTes?

6. Urto Takoe anrebpanyeckoe JOTOTHEHUE DJIEMEHTA ONPEICTUTEINS ?

7. Kak ocymiecTBisSIOTCA TUHEHHBIE ONlepaliuy HajJ MaTpuiaMu?

8. st kakux ABYX MaTpHI ONpeesieTcss cymma?

9. Jlynst KakuX ABYX MaTPHI] OTIPEEISIETCS MPOU3BEICHHE?

10. Kak mepemMHOKar0TCs IBE MaTPHIIHI?

11. Kakumu cBoiicTBaMu 00J1a1af0T JIMHEHHBIE OTIEpalliy HaJl MAaTPUIIAMU?

12. Yrto Takoe TpaHCIIOHUPOBAHUE MATPHIIBI?

13. Kakast MaTpuIia Ha3bpIBa€TCsl HEBBIPOKICHHON ?

14. Kakasa Matpuua Ha3bIBaeTcs 0OpaTHOM JJId JaHHON MaTpUILbI?

15. JIns kakux MaTpHI] CyLIECTBYIOT 0OpaTHbIE MATPUILIbI?

16. CxonbKko 0OpaTHBIX MATPHULl MOKET UMETh MaTpulia?

17. KakoBa cxema Hax0XJI€HUsI 00OpaTHOW MaTpUIIbI?

18. Kakas cucrema ypaBHEHUIN Ha3bIBA€TCS JTUHEHHOMN?

19. Kakas cucrema JTUHEHHBIX YpaBHEHHUI HA3bIBAETCS OJTHOPOTHOM?

20. YUro Takoe pelieHre CUCTEMbI IMHEUHBIX alreOpandeckux ypaBHEHUH?

21. Yto 03HAYaIOT NOHATHUS «COBMECTHAs», «HECOBMECTHAs», «ONpee-
NEHHAsH, «HEONPeAeIEHHAS» CUCTEMBbI ?

22.YTo 03HAYaeT «PEIIUTh CUCTEMY JIMHEHHBIX YpaBHEHHID)?

23. Kakoit Bug umerot popmyinsl Kpamepa?

24. B xaxoMm ciyuyae nmpuMeHUMBI hopmyisl Kpamepa?

25. Kakue neiicTBUS Ha3bIBAIOTCS AJIIEMEHTAPHBIMU MPE0Opa30BaHUIMU
MATPHUILBI?

26. UTo Ha3bIBaE€TCSI pAHIOM MATPUIIbI?

27. Kak HaxoJIUTCs paHT MaTpUIIbI?

28. Uemy paBeH paHT MAaTpUIIbl CTYIIEHYATOr0 BUAA?

29. IIpu kakuX yCJIOBHSIX CHCTEMa JIMHEHHBIX anreOpandyeckux ypaBHe-
HUW UMEET MHOKECTBO PEIICHUM?

30. Ilpu kakux yCIOBHSIX CHCTEMa JIMHEWHBIX ypaBHEHHI WMEET eIuH-
CTBEHHOE penieHue?
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31. B xakoM ciy4yae JB€ CUCTEMbl JUHEHHBIX YpaBHEHUN Ha3bIBAIOTCS
PaBHOCHJIBHBIMU?

32. Tlpu kakuxX yCIOBUSX CHCTeMa JIMHEWHBIX YpaBHEHUN COBMECTHA?

33. Ilpu kakux yCcIoOBHUSIX CUCTEMA JIMHEHHBIX YpaBHEHUI HECOBMECTHA?

34. Kakne HeM3BECTHEIC HA3hIBAIOTCS CBOOOIHBIMU, a KaKie Oa3MCHBIMHU?

35. Kakumu cBoiicTBaMU 00JIaat0T PEIICHUS] OJTHOPOIHBIX CHCTEM JIH-
HEWHBIX aNreOpanyecKux ypaBHEHUMN?

36. MoXeT 1 OTHOpPOJHAsI CUCTeMa JIMHEWHBIX YpaBHEHUN OBITH HECO-
BMECTHOMU?

37. Kakoe perieHue OJHOPOTHON CHUCTEMbI JIMHEHMHBIX YpaBHEHUN Ha-
3bIBACTCSl HETPUBHUATBHBIM?

38. Ilpu kakux ycCIOBHUSX OJIHOPOJHAsI CHCTeMa JMHEHWHBIX ypaBHEHHM
MMEET HETPUBUAJIbHBIE PEIICHUS?

39. Kak cTpoutcst yHIaMeHTaIbHAS CHCTEMAa PEIICHH ?

40. Yro Takoe oOI1iee pereHne CUCTeMbl TUHCHHBIX YPaBHESHHM ?

41. YTto Takoe 4acTHOE PEIICHUE CUCTEMBbI JIMHEUHBIX YPaBHEHMM?

42.1lpu KakoM YCIOBUU OJHOPOJIHAS CHCTeMa JIMHEHHBIX ypaBHEHUI
uMeeT (yHIaMEHTANbHYI0 CUCTEMY PEIICHHI?

43. CKOJTbKO YaCTHBIX PEMICHUH COMepk HUT (yHAaMEHTAIbHAS CHUCTEMaA
pelIeHui OJHOPOIHOM CHCTEMBI TMHEHHBIX YPABHEHUIA?

Tema 2. DiieMeHTbI JTUHEIHOT0 MPOrPAMMHUPOBAHUS

Bekropubie npocTpaHcTBa. N-MepHBIE BEKTOPBI U ACUCTBUS ¢ HUMH. ba-
3UC B N-MEPHOM MPOCTPAHCTBE. | UMEPINIOCKOCTH B N-MEPHOM MPOCTPAHCTBE.
Cucrembl IMHEWHBIX HepaBEeHCTB. OCHOBHBIE MOHITHUS. MUHUMH3AIUS U MaK-
cuMH3aIus JTMHEeWHON (QyHkiuu. OCHOBHAs 3ajadya JIMHEWHOTO MpPOrpaMMHU-
poBanusi. Teopema aoiicTBeHHOCTH. ['eomMeTprueckas u anreOpandeckas WH-
TepIpeTanus 3a1a4 JUHEHHOTO MPOrPAMMHUPOBAHHS.

Pexomenayemasi aureparypa: [1, ri. 2]

MeTtoanyeckue ykazaHus

VYcnenHoe ycBoeHHE TeMbl 2 HEBO3MOXKHO Oe3 3HaHus Tembl 1. Ilpu
U3yYeHUU apu(PMETUYECKUX BEKTOPHBIX IMPOCTPAHCTB 3aTPYIHEHUS MOTYT
BbI3BAaTh MOHATHUS JIMHEMHOW 3aBUCUMOCTU M JIMHEHHON HE3aBUCUMOCTH BEK-
TOpPOB, @ TaKXe MOHATUE 0a3uca MPOCTPAHCTBA. JTO CBA3aHO C TEM, 4TO N-
MEpHBIE MPOCTPAHCTBA MpU N >3 HE HMEIOT HAIVISIAHOTO MPEJCTaBIICHUS
U SBJISIFOTCS JIMILB anreOpanyeckuM oOpaszoBanueM. [loatomy menecoobpas-
HO CHayayia pa3o0paTh yKa3aHHbIE MOHSATUS HA NMPUMEPE T'€OMETPUUECKUX
BEKTOPOB Ha INIOCKOCTH (IIPOCTPAHCTBA), a 3aTEM YK€ cAeaTh 00001IeHHE.

CucTtembl JIMHEHHBIX HEPABEHCTB JOMYCKalOT T€OMETPUUYECKUI CrOcOo0
peleHus B ciiydae JIByX M Tpé€x nepeMeHHbIX. [Ipu 3ToM HeoOXo1uMo yMeTh
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CTPOUTH NPSIMbIE HA IUIOCKOCTH U INIOCKOCTH B IIPOCTPAHCTBE B JEKAPTOBOU
CUCTEME KOOpJAMHAT.

Huxe cpopmynupoBaHbl TEOPETUYECKUE BOMPOCHI, KOTOPHIE MOMOTYT
IIOATOTOBUTHCS K BBIIOJIHEHUIO WHIAMBUAYAIbHBIX 3anaHui. Ilpucrymnarts
K PEILIEHHUIO 33/1a4 MOYKHO TOJIBKO B TOM CIIy4ae, €CJIM OTBETHI HA BOIIPOCHI HE
BBI3BAJIM 3aTPyAHEHUI. B MpOoTUBHOM cilyyae HEOOXOJIMMO CHOBA OOpaTUTh-
Csl K pPEKOMEHJOBAHHOU JIUTEpATypE.

BOI[pOCbI H 3a1aHUSA 1JIsl CAMOKOHTPOJIAA

Uro Takoe aprupMeTHYecKoe BEKTOPHOE MPOCTPAHCTBO?
Uto Takoe N-MepHBIN BEKTOp?
Yrto Takoe KOOpUHATHI BEKTOpa B 3aJJaHHOM Oa3uce?
Kak onpenensiercs cymma IByX N-MEpHBIX BEKTOPOB?
Kak onpenensiercs npousBeaeHre N-MEPHOTO BEKTOPa Ha YUCIIO?
Urto Ha3bIBaeTCs JIMHEHHON KOMOWHAIIMEH BEKTOPOB?
Kakne BeKTOpBI Ha3BIBAIOTCS JIMHEHHO 3aBUCUMBIMU ?
Kakune BekTOpbI Ha3bIBAIOTCA JIMHEWHO HE3aBUCUMBIMU?
. Kak onpenenunts paHr cucTeMbl BEKTOPOB?
10 Urto HazbIBaeTcst 6a3ucoOM N-MEPHOTO BEKTOPHOTO MPOCTPAaHCTBA?
11. Kakoe HEepaBEeHCTBO HA3bIBAETCS JIMHEHHBIM?
12. Yo Ha3pIBaeTCs 00IACTHIO PEIICHNI JAHHOTO HEepaBeHCTBA?
13. Kak onpenienTh 001aCTh pelIeHUH JTMHEHHOTO HEpaBEHCTBA?
14. Kakas cucreMa JUHEHHBIX HEPABEHCTB HAa3bIBAETCSI COBMECTHOM?
15. Kakas cucrema TMHEMHBIX HEPABEHCTB HA3hIBACTCS IPOTHUBOPEUUBOI?
16. B uém 3akmrouaercs 3aa4ya JMHEHHOTO MPOrpaMMHUPOBAHUS?
17. Yto takoe 1ieneBast GpyHKIHA?
18. Uto Takoe JOMyCTUMBIN TUTaH?
19. KakoB reomeTpuuecKkuii MeTOJ peIIeHUs 3aj1ad JUHEHHOTO IMpo-
rpaMMHpPOBaHUA?
20. KakoB anroputm Cumiiiekc-meTtoaa?

CoNOORrLDE
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3. COJIEP’)KAHUE MPAKTUYECKOTO PA3JIEJIA
TV CHMIIIAHBI

B nanHoM paznerne mpuBeeHbl TEMbl MPAKTHYECKUX 3aHITHH IO JIHC-
nuriHe «JIuHelHas anredpay.

1. NetictBus ¢ matpuiiamu (2 yaca).

2. PemieHue cucteMm TUHEHHBIX ypaBHEHHI (2 yaca).

3. Pemenue cucteM MTMHEHHBIX HEPABEHCTB (2 4yaca).

4. HaxoxJieHre COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX YHMCEN MATPH-
1kl (2 yaca).
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4. UHANBU Y AJIBHBIE JTOMALUIHUE 3A TAHUSA

4.1. O0mue MeToAUYECKUE YKA3aAHUS

B cootBercTBUM ¢ yueOHBIM rpadUKOM MPETyCMOTPEHO BHIMIOIHEHUE
YEeThIPEX MHAMBUIYATBHBIX AomarnHux 3agaHui (MJ13). Beimonnenue 3ana-
HUN HEOOXOIUMO JIJIsl 3aKPETICHHUs] TEOPETUIECKUX 3HAHUM U MPUOOpETEHUS
MPAKTUYECKHUX HABBIKOB PEIICHUS TUITOBBIX 3a/1a4.

NunuBuayansHoe 3aganue Ne 1 coorBercTByeT TeMe «CHCTEMBI JTUHEH-
HBIX YypaBHEHWI», HWHIUBUAYyaJIbHOE 3ajaHue Ne2 COOTBETCTBYET Te-
M€ «DJIEMEHTBI JIMTHEHHOTO ITPOTPaMMHUPOBAHUS.

Homep BapuaHTa MHAMBHMAYAJIBHOIO 33/IaHHMS OMpee/sieTcs 10
nocjaelHUM JIBYM nudpam HoMmepa 3auyeTHOl KHMxkKH. Hampumep,
ecii HoMep 3adeTHou kHWkKU [[-3B512/04, To HOMep BapuaHTa 3a1aHus
paBeH 4. Ecnu n1Be nociieqHue HU@pbl COCTaBIAOT yuciao Oomnpuee 20,
TO W3 3TOr0 YHUCia BbIYMTAETCS YUCiOo 20 CTONBKO pa3, 4TOObl OCTATOK
ctan Menbuie wunu paBeH 20. Hampumep, nBe mnocienHue umu@pbl
cocTaBisatoT uncio 57, torna 57 — 20 — 20 = 17, U CTyJIEHT BBINOJIHSET
BapuaHT Ne 17 HHIMBHYaIbHOTO 3a4aHUS.

4.1.1. TpeGoBanus K 0()OPMJICHUIO HHAMBHUIAYAJIBHOI0 32 1AHUA

[Tpu opopMiaeHNN WHAUBUTYATBHOTO TIOMAITHETO 33/IaHUs HEOOXO0IUMO
coOJII01aTh CIeAYIONINE TpeOOBaHUSI.

1. aauBuayanbHOE 3a/IaHUE JOHKHO UMETh TUTYJIBHBIN JTUCT, 0OpM-
JIEHHBIX B cOOTBETCTBUM co cTaHmaptamu TIIY [5]. Ha tutynbHOM nucTe
YKa3bIBAIOTCS HOMEP WHIUBUIYaIHHOTO 3aJjaHus, HOMEp BapUaHTa, Ha3BaHUE
JTUCITUTUTAHBI, (QaMIIds, UMs, OTYECTBO CTYICHTA; HOMEpP TPYIIIBI, IIHD.
Oopasen opopmiieHust ¥ MAOJOH TUTYJIbHOIO JIUCTA PA3MEIICH HA CalTe
W10 (http://portal.tpu.ru/ido-tpu) B paznene CTYAEHTY — JOKYMEHTBI.

2. Kaxnmoe wuamBuayanbHOe 3amanue odopmsiercss otaenbHo. Cry-
JICHTBI, W3Yy4YaloIlUe IJUCLHUIUIMHY MO0 KJIACCHYECKON 3a04HOH (opme,
oOpMIISIOT MHAMBUAYATbHBIC 33JIaHUS B OTACIBHBIX TeTpaasx. CTyIeHTHI,
W3yYaronue MUCIUTIINHY ¢ MPUMEeHEeHHeM JUCTAHIMOHHBIX TEeXHOJIOTHIA,
oOpMIISIOT MHIWBU Ty ATbHBIC 3a/IaHUS B OTJACIBHBIX (haiiax.

3. TekcTt MHAMBUIYATLHOTO 3aJaHUsl HAOUPACTCS B TEKCTOBOM IPOIIEC-
cope Microsoft Word. Llpudt Times New Roman, pazmep 12—14 pt, nis Ha-
oopa dhopmysl pEeKOMEHJIyeTCs HCIOJb30BaTh penaktop dhopmyn Microsoft
Equation nnu MathType.

4. Kaxnas 3ajada J0HKHA HAYMHATHCSA C YCIIOBHUS 3aJlayu, HIKE KpaT-
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Kasl 3alyCh 3a7a4M, €ClId HEOOXOIMMO — PUCYHOK, C YCIOBHBIMU 0003Haue-
HUSIMH, KOTOPbIE B JaJIbHEWIIIEM OyIyT UCTIOJIb30BaHbI MPU PEIICHUH 3a/1a4.

5. Pemenus 3amad AOKHBI OBITH MOAPOOHBIMHU, CO BCEMH ITPOMEXKY-
TOYHBIMHU pacu€TaMi, C yKa3aHHEM HCTIOIb30BAHHBIX (POPMYIT U T.II.

6. Pemenus 3amad ciemyer pacmojaratb B TOW e IOCJIEIOBATEILHO-
CTH, 9YTO W 3aJaHUSI.

7. CrtpaHuIIbI 3aJaHUS JOJHKHBI UIMETh CKBO3HYIO HyMEpAITHIo.

8. B 3amanue BKIIIOYAETCS CIIUCOK UCIIOIB30BAHHOM JIMTEPATYPHI.

PaboTts1, ohopmiieHHBIE HE B COOTBETCTBUU C TPeOOBAHUSIMHU, HE PEIICH-
3UPYIOTCA.

Ecnu paGoTa He COOTBETCTBYET TPEOOBAHMSIM, CTYICHT MOJy4YaeT OLEH-
Ky «HE 3a4yTeHo». B »ToMm cnydae pabora JoikHA OBITH HCIIpaBICHA
¥ TIOBTOPHO MpeoCTaBieHa npemnoaaatento. [Ipu nopaboTtke B TekcT pado-
Thl HEOOXOJIUMO BKJIIOYUTH JOMOIHUTEIbHBIE BOMPOCHI, MOJTYUYEHHBIE MOCIE
MIPOBEPKH pabOTHI MPETOIaBaTeNIeM, M OTBETHI Ha 3TH BOMPOCHI.

CtTyneHT, He TOTYYMBIINN MOJIOKUTEIHLHON aTTeCTAIlMK TI0 UHIUBHTY-
ATBbHOMY 3a/IaHHIO, HE JIOMYCKAeTCs K cladye dK3aMeHa IO JAHHOM JUCITUTI-
JUHE.

Br1 JOJIDKHBI OBITH TOTOBBI 3alIUTUTL CBOW MHIAWBUIAYAJIBHBIC 3aJaHUA
Y OperioaaBaTcist BO BpEMA CCCCUH.

4.2. BapuaHThl HHAUBHAYAJIbHOTO 3a1aHust Ne 1

«Cucrembl JMHEHHBIX YPaBHEHUIN»
Bapuant Ne 1

1. Beruuciaure onpeaeuTelNb.

2 1 0 5

3 -7 8 -9

-1 3 5 0

-4 3 -3 5

2. JlaHbl MaTpUIIbL:
-2 0 1 O 2 3 1 -1 -3
A=|-1 3 4|,B=|-1 4 4|,C=/-1 1 -3
1 -1 -2 3 4 2 -3 -3 -3
11
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UJBPAJUDBE A
Hainure:
a) 2A—B; B) A-(B+C).
6) A-A";
3. Haiimute oOpaTHyI0 MaTpHIly U CAEIaliTe MPOBEPKY:
4 -1 -1
1 2 -1].
1 -2 2

4. Haiinute P(A), €CJIH.

2
A:( BJ, P(x):x2—2x—1.
4 3

5. Pemute maTpuuHOE ypaBHEHHUE:

2 7 3 -1 3
51.13 9 4| X=|-2 5];

1 5 3 -2 3

2 1 2 2
52.12 -1|-2-X=3-|1 -3]|.

3 0 1 -1

6. Pemute cuctemy mo hopmynam Kpamepa u cinenaite mpoBepKy:
2%, +5X, +3X; =2,

2X, —2X, =2,
6.1. 13X, +2X, + X, =1, 6.2.

X —X, =1
3X, +4X, + 2%, = 2.

Bapuant Ne 2
1. Beruucaure onpeeanTeb:

-1 0 5 8

2 3 -1 4

-1 -3 -4 5|

2 1 3 0
2. JlaHBI MaTpUIIbL:

12
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Haiinure:
a) 2A-B; B) A-(B+C).
6) A-A";
3. Haitnure oOpaTHyI0 MaTpHUIly U CAEIaWTE TIPOBEPKY:
2 -1 1
3 2 2.
1 -2 1

4. Haiigure P(A), €CJIN.

A:(2 3J,P(x):xz—Zx—l.
4 3

5. Pemute MmaTpuuHOE ypaBHEHHUE:

3 2 1
11 -1
5.1. X{2 5 3|= ;
5 5 3
3 4 2

3 6 -1 3
52.| 2 4|+2-X=3:| 1 2].
-1 1 2 2

6. Pemute cuctemy mo hopmynam Kpamepa u cienaiite mpoBepKy:
X + X, + X, =2,

X, +3X, =2,
6.1. 4 X +2X, +3X, =6, :

—2X, —6X, =—4.
X, +3X, +6X, =11.

13
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Bapuant Ne 3
1. Beruncanre onpeenuTens:

2 3 -1 4

1 -7 3 3

0 8 -5 -3|

5 9 0 5

2. JlaHbI MaTpUIIBL:

111 2 03 2 0 5
A=l12 3|,B=-1 14|, C=1 3 1]
136 3 -2 5 0 -1 -3

Haiinure:
a) 2A-B; B) A-(B+C).
6) A-A;
3. Haitnure oOpaTHyI0 MaTpHUIly U CAEIalTE TIPOBEPKY:
1 2 1
-1 3 4]
3 51

4. Haiiqure P(A), eCIIH.

Az[2 _lj,P(x):3x2+x—2.
3 0

5. Pemute MmaTpuuHOE YypaBHEHHUE:

3 -1 0 -1 2
5.1.]-2 1 -1 X=| 1 0f;
2 -1 4 0 -1

1 2 -2 1
52.|-2 3|-3-X=|-1 5.
5 9 12

14
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6. Pemute cuctemy mo dopmysiam Kpamepa u caenaite mpoBepKy:
2%, + 95X, +3X; =2,
X, —3X, —2X, =1,
3X, +4X, +2X, = 2.

3X, —2X, =3,
6.1. 6.2.{ to

6x, —4x, =6.

Bapuant Ne 4
1. Beluucnure onpeaeuTelb:

12 1 5 -7

0 7 -1

4 5 1 -3

16 7 3 -5

2. JlaHbI MaTpUIIBL:

4 -5 2 400 2 -1 1
A=|5 -7 3|,B=|-2 2 1|,C=|3 2 2]|.
6 -9 4 2 21 1 21

Haiinure:
a) 2A-B; 8) A-(B+C).
0) A-A';
3. Haitnure oOpaTHYI0 MaTpHUIly U CACIATE TPOBEPKY:
3 2 1
2 3 1|
-1 3 -1

4. Haiiqure P(A), eCIIH.

Az(3 _1J,P(x):2x2+x+4.
0O 2

5. Pemute MmaTpuuHOE YypaBHEHHUE:

2 3 1
11 2
51.X|7 9 5|= ;
12 41
3 4 4

15
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2 1 -11
52.|1 -2|+3-X=-2] 1 0].
3 -1 01

6. Pemmure cuctemy no popmynam Kpamepa u caenaiite mpoBepKy:
X, — X, = 2%, =—1,
2%, —3X, =4,
6.1. 12X, — X, =X, =2, 6.2.
4x, —6x, =8.
—X;, +3X, +2X; = 3.

Bapuant Ne 5
1. Beruncnure onpeeanuTeNb:

2 2 11 15

1 1 5 2

2 -3 3 2|

1 3 3 4

2. JlaHBI MaTpUIIHL:

3 2 1 1 -1 0 121
A= 2 3 1|,B=|2 2 2|,C=|-1 3 4.
-1 3 -1 0 -3 -2 351

Haigure:
a) 2A-B; B) A-(B+C).
0) A-A";
3. Haitaute oOpaTHyr0 MaTpHIly U ClieNIaliTe MPOBEPKY:
3 01
-1 2 3.
2 4 1

4. Haiigure P(A), ecau:

A:(3 6], P(x)=x*-3x+3.
2 7

16
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5. Pemute maTpuuHOE ypaBHEHHUE:

11 -1 1 2
5.1.|-2 2 1|X=|-1 O
11 1 0 -1

11 2 5
52.12 2|-X=2:| 4 -1].
77 -1 -1

6. Pemute cucremy mo dhopmynam Kpamepa u cienaite mpoBepKy:
X+ X, + Xy =1,

2%, + X, =-1,
6.1. 12X, +3X, + X, =4, 6.2.

4x, +2X, =—2.
2%, +2X, + 3%, =1.

Bapuant Ne 6
1. Beruucnure onpeaenuTens:

3 57 2

1 2 3 4

-2 -3 3 2|

1 3 5 4

2. JlaHbI MaTPUIIBL:

-1 0 3 3 1 -3 1-13
A=l 14 3|,B={3 0 -1|,C=l2 3 5]
371 0 -3 2 1 41

Haigure:
a) 2A—B; B) A-(B+C).
6) A-A";
3. Haiimute oOpaTHy10 MaTpHUIly U CAeNIaiiTe MPOBEPKY:
1 -1 -3
-1 1 -3|.
-3 -3 -3
4. Haiinute P(A), €CJIH.
17

KOMIMJIEKT 3JIEKTPOHHbIX R —— :
YYEBHO-METOAUYECKMUX MATEPUAJIOB


http://tpu.ru
http://portal.tpu.ru/ido-tpu

1 JlnHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
l ] 1

2
A:( BJ, P(x):—x2+x+2.
1 4

5. Pemnte MmaTpuuHO€E YpaBHEHHE:
2 2 3

3 11 11
5.1. X| 1 -1 0= ;
2 3 -1

-1 21

2 3 -1 1
52.|1 -1|+2-X=2-| 2 1].
3 2 12

6. Pemute cucremy mo dhopmynam Kpamepa u cienaite mpoBepKy:
X, +2X, +4X; = -5,

2%, +3X, =2,
6.1. 43X, +5X, + X, =6, 6.2.

4x, +6X, =4.
6X, + X, +2X, = 3.

Bapuant Ne /7
1. Beruucnure onpeaeauTens:
1 4 2 0
2 -3 -1 -5
3 -7 1 -5
o 1 -1 -1

2. JlaHBI MaTPUIIHI:

1 1 1 1 -1 0 2 2 3
A=2 -3 1|,B={2 2 2|,C=| 1 -1 0].
R LSS FE
Haiinure:
a) 2A—-B; B) A-(B+C).
6) A-A;

3. Haitaute oOpaTHyr0 MaTpHIly U ClieNIaliTe MPOBEPKY:

18
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-2 0 1
-1 3 4
1 -1 -2

4. Hainnre P(A), €CJIH.

A=[5 2], P(x)=x*—4x+1.
2 1

5. Pemnte MaTpuyHO€E ypaBHEHHE:

2 1 -1 2 2
51.12 -1 2(X=|1 -3|;

3 0 1 1 -1

1 -1 0 3
52.10 ZJ—B'X=2-[4 —3J.

1 0 71

6. Pemute cuctemy no hopmynam Kpamepa u cienaidte mpoBepky:
—2X; + X, + X3 = =3,
6.1. =X, +3X, +4X, =-3, 6.2. {
X, — X, —2X; =1.

2%, — X, =3,
4x, —2X, =6.

Bapuant Ne 8
1. Beraucnure onpeneanuTeNb:
1 1 -2 1
3 5 -3 4
1 -1 3 -2
3 1 -2 1

2. JlaHbl MaTpUIIbL:

2 3 1 136 2 2 1
A=-10 -1|,B={-4 2 6|,C=2 -3 0.
2 2 2 7 2 4 7 -1 -2

Hatigure:
a) 2A-B; B) A-(B+C).
6) A-A";

19
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3. Haitaute oOpaTHy0 MaTpHIly U ClieJIaliTe MPOBEPKY:
-1 1 3
0 4 7.
3 31

4. Haiinute P(A), €CJIH.

A=L3 _4J, P(X)=—x*+3x+2.
2 5

5. Pemnte MmaTpuyHO€E ypaBHEHHUE:

1 2 3
4 3 13
5.1. X|0 1 -1|= ;
-1 1 4
2 3 5

2 1 1 -2
52.| 3 2|+3-X=2:{2 O0].
-1 1 1 -1

6. Pemute cuctemy no dhopmynam Kpamepa u cienaidte mpoBepky:
=X, — X, +3X; =9,

X + X, =2,
6.1. < X, +4X, + 3%, =2, 6.2.
—2X, —2X, =—4.
3X, + 71X, + X, =9.
Bapuant Ne 9
1. Beruucnure OHpPEACIUTCIIb.

1 3 12

2 8 2 4

15 2 3|

1 6 0 3

2. JlaHbl MaTpUIIbL:
32 1 -101 -4 6 -3
A=|2 3 4|(,B={-10 5 8|,C=|-5 2 —-4/|.
31 -1 3 3 -4 2 1

20
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PR3 OBAHMUS
Hainure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Halimute oOpaTHyr0 MaTpHIly U CAealiTe MPOBEPKY:
2 10
1 -1 2.
3 21

4. Haninure P(A), €CJIH.

-1 4
Az( J P(x)=4x"—4x+1.
2 1

5. Pemnte MmaTpuyHO€E ypaBHEHUE:

1 0 2 11 5
1.2 1 3(X=|19 7|;
3 -1 5 26 14
0 ZJ [3 OJ
52.|-1 0|+2-X=-3:|1 -1]|.
1 -2 2 -1

6. Pemute cuctemy no hopmynam Kpamepa u cinenaidte mpoBepky:
X, + X, —3X; =2,

6.1. {-3X, + X, +2X, =2, 6.2. {
X + X, +4X; = 2.

X, —2X, =-1,
2%, —4X, =—2.

Bapuant Ne 10

1. Beruucnure onpeeanTeNb:

1 -2 3 4

2 1 -4 3

3 -4 -1 -2

4 3 2 1
21
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2. JlaHbI MaTPUIIBL:

15 2 2 1 4 1 12
A=-11-1,B=|-1 5 -2|,C=|-1 1 3]|.
11 1 -7 -3 2 2 -2 4

Haigure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Halimute oOpaTHyt0 MaTpHUily U CAellaiiTe MPOBEPKY:
1 2 1
0 1 1|
1 2 2

4. Haiinute P(A), €CJIH.

1 4
A=( J P(x)=x*—-5x+2.
4 7

5. Pemnte MmaTpuuHO€E ypaBHEHHE:

-1 0 1 1 30
5.1. X| 2 3 -1|= :
5 183 1
01 2

1 1 3 1
52.12 -2|-2-X=3:|0 -1]|.
2 1 4 2

6. Pemnte cucremy no ¢opmysam Kpamepa u caenaite mpoBepKy:
X+ Xy =Xy =2,
X, —3X, =2,
6.1. 12X, + X, —3X; =1, 6.2.

—2X, +6Xx, =—-4.
X, +2X, —3X; = 2.

22
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BapuanT Ne 11

1. Berancnure onpeneanTeNb:

1 -3 5 -7
3 -5 7 -1
5 -7 1 -3|
7 -1 3 -5

2. JlaHbI MaTpUIIBL:

1 0 2 -1 5 2 2 3 1
A=1 2 -1|,B=|-6 0 -3|,C=|4 1 -2].
2 -2 1 3 6 -3 6 3 7

Haiinure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Haitnure oOpaTHyI0 MaTpHUIly U CAEIalTE TPOBEPKY:
2 3 2
1 2 3|
3 4 1

4. Haiinure P(A), eCIIH.

A=(2 7J,P(x):—2x2+3x—5.
1 4

5. Pemute MmaTpuuHOE YypaBHEHHUE:

2 -1 3 3 5
51.] 1 0 5|X=|-2 10;
3 4 -6 -3 -8
2 1 20
52.|3 0[+5-X=2:] 2 3.
1 -1 12
23
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6. Pemnte cuctemy mo ¢opmysam Kpamepa u caenaite mpoBepKy:
2%, + X, —3X; =—1,
6.1. <3X, +2X, —X; =1,

5 {3X1 +3X, =1,
oX, +4X, —7X, =-5.

—6X, —6X, =—2.

Bapuant Ne 12

1. Beluucnure onpeaeuTelb:

2 2 3 1
3 1 -6 -2
2 5 2|
76 9 3

2. JlaHbI MaTpUIIBL:

1 2 3 0 -1 -1 11-1
A= 1 0 1|,B={-2 3 5|,C=2 3 1]
-2 -1 6 1 -5 -9 32 1

Haiinure:
a) 2A-B; 6) A-(B+C).
6) A-A;
3. Haitnure oOpaTHYI0 MaTpHUIly U CAEIalTE TIPOBEPKY:
3 2 2
1 3 1.
5 3 4

4. Haiinure P(A), eCIIH.

5. Pemute MmaTpuuHOE YpaBHEHUE:

2 01
7 0 1
5.1. X113 1 2= ;
3 2 5
0 1 3

24
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l ] 1

1 -5 0 -2
52.|3 -2|-2-X=4.5 1.
2 3 4 0

. Pemmure cuctemy no popmymnam Kpamepa u caenaiite mpoBepky:
3X, +2X, + X, =5,

4x, +3X, =2,
6.1. 12X, +3X, + X; =1, 6.2.

8X, +6Xx, =—4.
=X, —3X, — X; = 2.

BapuanT Ne 13

. Berancinre onpenenurens:

e )

= NN =, DN
[

w
BN N Ol

. JlaHbI MaTpULIBL:

310 -1 1 -1 0 2 2 3
A=-2 3 5|,B=|2 2 2|,C=| 1 -10|.
-6 0 -3 0 3 -2 -1 21

Haipure:
a) 2A-B; 8) A~(B+C).
6) A-AT;
. Haiinure oGpaTHy10 MaTpuIly U clieJaiiTe MPOBEPKY:
3 2 1
1 1 -1
4 -1 5

. Haiigure P(A), eciu:

25
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: JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

5. Pemute maTpuuHOE ypaBHEHHUE:

4 2 1 -1 4
51.|-1 -1 0|X=| -1 -1§;

0 -3 2 -10 2

1 1] [ 1 ZJ
52. 14 -1|+3-X=-3-| 1 3.

6 1 -2 1

6. Pemute cucremy mo dhopmynam Kpamepa u cienaite mpoBepKy:

3X, +2X, —4X; =3,
3%, + X, =4,
6.1. <4x + X, —2X;, =4, 6.2.
6x, +2x, =8.
5X, +2X, — 3%, =6.
Bapuant Ne 14

1. Beruucaure onpeaeuTeNb.

B W N
~N A DNDDN
|
H
|
AN

2. JlaHbI MaTPUIIBL:

520 15 -7 -1 2 4
A=2 50|,B=|-3 6 3|,C=-1-2 4]
124 -2 7 3 3 0 -1
Haigure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Halimute oOpaTHy10 MaTpHUIly U CAeNIaliTe MPOBEPKY:
111
2 3 1|
110
26
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1 JlnHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
l ] 1

4. Haninure P(A), €CIIU.

1 2
Az( J P(x):2x2—5x+1.
3 1

5. Pemnte MaTpuuHO€E YpaBHEHHE:
1 -1 2

S 4 7
51. X|0 2 -4 |= ;
-6 6 -8
1 0 -1

3 1 5 3
52.|-1 4|-X=2-14 3],
5 3 3 2

6. Pemute cucremy mo dhopmynam Kpamepa u cienaite mpoBepKy:
—3X, +3X, + X, =1,
6.1. §-3x, +3X, + 2%, =2, 6.2. {
2%, + X, —X; =5.

4x, —3x%, =1,
8%, —6X, =2.

Bapuant Ne 15

1. Beruucaure onpeaeuTelNb.

1 3 5 2
2 1 3 2
5 5 2 4
3 4 5

2. JlaHbI MaTPUIIBL:

2 -1 -2 -3 4 -7 0 31
A=l11 2 1|,B={ 1 5 4|,C={4 12|
5 0 -6 -5 -2 0 2 -15

Hannure:
a) 2A-B; 8) A-(B+C).

0) A-AT;
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JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

3. Haitaute oOpaTHy0 MaTpHIly U ClieJIaliTe MPOBEPKY:

4. Haiinute P(A), €CJIH.

8

1 0 2
1 2 3.
310
1 1
, P(X)=x*+3x-3.
2 1

5. Pemnte MmaTpuyHO€E ypaBHEHHUE:

11 -1 6
1.2 1 3|X=|9
11 O 6
1 0
5.2. (1 —2J+2-X=5-[
1 -2

4
_7,
1

1 -1
-1 1.
2 _

6. Pemute cuctemy no dhopmynam Kpamepa u cienaidte mpoBepky:

X =X, =X =—1,
6.1. 12X — X, — X, =2,
=X, +3X, + 2%, = 3.

8X, —2X, =6,
4x, —X, =3.

6.2. {

Bapuant Ne 16

1. Beruucnure OIPEACINTCIIE.

-1 3 -2 12
-2 5 -3 8
-3 7 -4 3|
4 -1 -5 0
2. JlaHbl MaTpUIIbL:
-2 0 -4 14 4 5 12 0
A=-1 7 1(,B=|-5 -3 2|,C={3 0 -3|.
4 -8 -4 -2 -6 -3 52 6
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: ‘ JlnHenHas anrebpa:
l l IIe mMeToanyeckme ykasaHna n ntHouBuayarbHble 3a0aHus
UJBPAJUDBE A
Hainure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Halimute oOpaTHyr0 MaTpHIly U CAealiTe MPOBEPKY:
1 4 -1
2 3 -2
0 -1 2

4. Havinure P(A), €CJIH.

1
A=( 3J, P(x)=-2x*+2x-1.
2 5

5. Pemnte MmaTpuyHO€E ypaBHEHUE:

-1 4 7
-2 8 16
5.1. X 0 2 8|= ;
0 0 -2
1 -2 -1

-2 1 1 -2
52.| 1 2|-2-X=4-12 1]
30 3 -2

6. Pemute cucremy no dhopmynam Kpamepa u cienaiite mpoBepky:
4x, —8X, —5X; =3,
6.1. {—4X, +7X, — X, =8, 6.2. {
—3X, +5X, + X; =—4.

X, +4X, =1,
—2X, —8X, =—2.

Bapuant Ne 17

1. Beruucnure onpeeanTeNb:

3 5 1 -7

2 -3 5

5 2 5 3

1 2 -1 0
29

KOMIMJIEKT 3JIEKTPOHHbIX R —— :
YYEBHO-METOAUYECKMUX MATEPUAJIOB


http://tpu.ru
http://portal.tpu.ru/ido-tpu

: JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

2. JlaHbl MaTpUIIbL:

2 -1 2 -1 2 -3 4 -1 3
A={1 2 -1|,B= 4 -1 0|,C=|-2 10].
3 2 1 2 1 -2 0 51

Haiinure:
a) 2A-B; 8) A-(B+C).
0) A-A';
3. Haitnure oOpaTHyI0 MaTpHUIly U CAEIAalTE TIPOBEPKY:
1 -2 3
-2 1 -5].
3 2 7

4. Haiigure P(A), €CJIN.

5. Pemute MmaTpuuHOE YypaBHEHHUE:

-2 0 1 6 4
5.1.|-1 3 4| X=| 5 —7};
1 -1 -2 -5 3

1 -2 2 1
52.12 0|+4-X=— 3 -2].
1 -1 -1 1

6. Pemute cuctemy mo hopmynam Kpamepa u cienaiite mpoBepKy:
X, — X, + X, =2,
X, —2X, =2,
6.1. 12X, +3X, +5%; =1, 6.2.

—2X, +4x, =—4.
X, +4X, + X, =-3.

30
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JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

Bapuant Ne 18

1. Berancnure onpeneanTeNb:

W R RN

2. JlaHbI MaTpUIIBL:

1 -1 1
A=-2 0 3|, B=
2 1 -1

Hatigure:
a) 2A-B;

0) A-AT;

1
1
0

1 3
2 -1
2 1|
3

2 0 1 30
-1 2(,C={4 -1 2|.
1 -1 3 01

¢) A-(B+C).

3. Haitnure oOpaTHyI0 MaTpHUIly U CAEIalTE TPOBEPKY:

4. Haiinure P(A), eCIIH.

[ 1
A=
4

5. Pemute MmaTpuuHOE ypaBHEHHUE:

1 2 3

5.1. X|1 1 -2 :L
6 9
3 5 3

5 9 9

1
2
3

-1
—2

1 1

3 2 41
52.|-5 -1|+2-X=5 11}/
-2 3 -2 1

-1 1
0 2|
-1 2

], P(x)=3x"+2x-2.
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1 JlnHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
l ] 1

6. Pemute cucremy no dhopmynam Kpamepa u cienaidte mpoBepky:

—X, +3X, +4X; =7,
6.1. <X, +2X, + X, =3, 6.2. {
3X, +5X, + X; = 2.

3% + X, =-1,

Bapuant Ne 19

1. Beluucnure onpeaeuTelb:

-1 -2 -3 4
3 5 7 -1
-2 -3 -4 5|
12 8 3 O
2. JlaHbI MaTpUIIBL:
[—2 -1 —1J [—3 -5 GJ [2 —4 —3J
A=l 0 3 2(,B=| 2 1 4|,C= 5 -6 0.
3 1 4 0 -3 -1 -1 3 -3
Haiinure:
a) 2A-B; 6) A-(B+C).
6) A-A;
3. Haitnure oOpaTHYI0 MaTpHUIly U CAEIalTE TIPOBEPKY:
3 2 -1
2 3 3.
11 -1

4. Haiinure P(A), eCIIH.
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1 JlnHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
l ] 1

5. Pemute maTpuuHOE ypaBHEHHUE:

1 11 -2 2
51.(1 2 3| X=| -9 5];
1 3 6 -19 9

4 -2 5 1
52.| 5 1|-X=3:|-2 -1].
6 1 3 2

6. Pemute cucremy mo dhopmynam Kpamepa u cienaite mpoBepKy:
X, +2X, +3X; =3,

6.1. { X +X, —2X, =—1, &2{
3X, +5X%, +3X; =4.

3%, +2X, =1,
6x, +4x, =2.

Bapuant Ne 20
1. Boruucaure ornpenenuTens.

2 -1 1 0

0O 12 -1

3 2 3|

3 6 3

2. JlaHbI MaTPUIIBL:

1 -12 1 2 0 -2 3 5
A=l2 12(,B=1-1 2|,C=| 1 -5 -9].
1 14 0 1 -1 -4 -13 6

Haigure:
a) 2A-B; 8) A-(B+C).
0) A-AT;
3. Halimute oOpaTHy10 MaTpHUIly U CAeNIaliTe MPOBEPKY:
-1 -1 0
5 7 1.
1 21
33
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: : | M JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

— -

A:G _‘U P(x)=x*-x-8.

5. Pemnte MaTpuuHO€E YpaBHEHHE:

1 2 5
0 21 42
5.1. X|5 -2 -3|= ;
7T 2 7
3 1 1
-2 0 4 0
52.| 5 1|-2-X=-2-] 3 0.
30 -11

6. Pemute cuctemy no dopmysam Kpamepa u caenaite mpoBepKy:

—2X, + X, + X, =2,
e {5x1+2x2=—3,
2.

6.1. {X +X, +2X%;, =1,
-10x, —4x, =6.

—X, +3X, +2X, = 3.
4.3. Peienne THIIOBOI0 BapuaHTa U 00pa3en oopMiieHus
UHAUBHUAYAJIbHOrO 3a1anus Ne 1
Bapuant Ne O

3aganme 1. Beruncinure onpeaenuTenb:

1 53 1
321 1
1 -1 2 -1}
2 31 2

Pewenue

[Tonyuum Hynu B 4eTBEPTOM CTOJOIE ompeaenutens. s 3Toro BbI-
MOJIHUM CIIEAYIOIIHE MPeoOpa3oBaHMUs:

1. u3 35IeMEHTOB BTOPON CTPOKH BBIYTEM COOTBETCTBYIOIIME JIEMEHTHI
IIEPBOU CTPOKHY;

2. K DJIEMEHTaM TPETheW CTPOKHU MPUOABUM COOTBETCTBYIOIIUE IEMEH-
TBI IIEPBOU CTPOKH;

3. W3 DJIEMEHTOB YETBEPTOM CTPOKH BBIYTEM COOTBETCTBYIOIIUE dJie-
MEHTBI IEPBOW CTPOKHU, YMHOKEHHBIE Ha JIBa.
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: : | M JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

— -

153 1/ |1 -5 31
321 1 |2 3 -20
1 -12 -1 (2 6 50
2 31 2, 10 7 -50
Paznoxxum onpenenutens 1Mo 4eTBEPTOMY CTOJIOIY:
21_2_:23(% 2 3 -2 2 3 -2
=1.(-)**|2 -6 5|=—|2 -6 5]|.
26 50 0 7 5| [0 7 5
0O 7 -50

B onpenenurene TpeTbero mopsAaka MoyduM HYJIW B TIEPBOM CTOJIOLE.
s 3TOro W3 3JIEMEHTOB BTOPOW CTPOKH BBIYTEM COOTBETCTBYIOLIWE 3Jie-
MEHTBHI ITIEPBON CTPOKH:

-0 -9 7|=-2 1)“1‘3 _g‘:— (-9+(-5)-7-7)=-2-(-4)=8.
0 7 -5
Ortger: 8.

3aganme 2. JlaHbl MAaTPULIBL:

101 021 1 -1 -2
A=/0 3 0|,B={-10 1,C=-1 0 2|
012 00 2 -2 2 2

Hainure:
a) 2A-B; 8) A-(B+C).

0) A-AT;
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‘ I G JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

(o]

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

w
o1

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

3:3+0-0 0-0+3:1+0-2|=|0 31
2

6) CHayaJia BBITIOJTHUM JICHCTBUE B CKOOKaX:

021 1 -1 -2 0+1 2-1 1-2 11 -
B+C=-10 1|+|-1 0 2|=|-1-1 0+0 1+2|=|-2 31,
0 0 2 -2 2 =2 0-2 0+2 2-2 -2 0

34TCM YMHOXKCHUC!

10 1)(11-1
A-(B+C)=|0 3 0|:|-2 0 3|=
012)|l22 0

[1-1+0-(—2)+1-(—2) 1-1+0-0+1-2 1-(—1)+O-3+1-O} {—1 3 —1]

N O

0-1+3-(-2)+0-(-2) 0-1+3:0+0-2 0-(-1)+3-3+0-0|=|-6 0 9|
0-1+1-(-2)+2-(-2) 0-1+1.0+2-2 0-(-)+1-3+2:0) |6 4 3

2 2 1 2 0 2
Oteer: a) 2A-B=|1 6 -1|;6) A-A"=[0 9 3|;

0 2 2 2 35

1 3 —
6) A-(B+C)=|-6 0 9.
6 4 3

3ananue 3. Haiinute oOpaTHYIO MaTpuily U ceiaiTe MpoBEPKY:
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: JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

4 -7 2
A=|6 -2 1].
1 -15
Pewenue
Haiiném oOpaTtHyto matpuily no popmyiie:

o [21 . /2:1]
detA | o) A, A,

Brraucnsiem onpeaenuTeas MaTpUIlbl A:
4 -7 2 4 -3 -18
detA=|6 -2 =6 4 -29 :1-(—1)
1 -15 |1 0 0

— -

3+1

-3 -18
4 -29

‘:87+72:159¢0.

Tak kak det A=159 =0, o6paTHas matpuiia A~ CyIIeCTBYeT.
Haxogum anrebpandeckuie JOMOTHEHHUS JJIEMEHTOB MAaTpUIlbl A 10

bopmyiie:
A :(_1)i+j M.
[Tomyuaem:

A, =(-1)" j #:—10+1=—9;
A= sy
A= ()"} ) -bra-s
=07 B=-(-35+2)-33;
A22:(—1)2+Zi §‘=20—2=18;
A= (-0 _ﬂ —(-44+7)=-3;
A31=(—1)3+1:Z ﬂ:—7+4=—3,
A =1 ﬂ=—(4—12)=8,
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1 : | M JlnHenHas anrebpa:
- MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus
l ] 1

A33:(_1) g :Z

3anuceiBaeM OOpaTHYIO MaTPUILY:

1 An A21 %1 1 -9 33 -3
At=——. A, A, A,|=—--29 18 8]
et [Ag A Aas] 19 [ -4 -3 34]

-9 33 -3
OTger: Alzi-[—ZQ 18 8J.

191 4 3 34

3+3

=-8+42=34.

3apanue 4. Haiiure P(A), eciu:

-11
A=( 0 3J, P(x)=x"-2x+2.

Pewenue

a2 (-1 1Y (-1 1) ,(10)_
P(A)=A —2-A+2.E_( ) ?J 2 ( 5 3j+2 (0 J_

(1 1)(—1 1}{2 —2}{2 0):

03 03)lo-6)7(02
~1.(-1)+1-0 —1-1+1-3)+(2 —2}{2 o):
0-(-)+3-0 0-1+3-3)7(0 —-6)7 |0 2

(5 3)+(s 2 3

OTBeT: P(A)z(g gJ

3aganme S. Pemnte MaTpuyHOE YpaBHEHHUE:

1 -1 0 0 4
51.12 4 -1|X={0 -2;

0 1 2 5 7

2

2

3

1 2 2
-1|-2-X=3|1 -3]|.
0 1 -1

38
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1 -1 0 0 4
51.12 4 -1|X=|0 -2].
0 1 2 5 7

JlnHenHas anrebpa:

mMeToanyeckme ykasaHna n ntHouBuayarbHble 3a0aHus

Pemenne matpuunoro ypasHenus Buna AX = B naxonum no popmyre:

X=A"B.

1 -1 0
-1
0 1 2

B namem ciayuae A= [2 4

EE

Jlyist MaTpuiibl A HaXOAUM OOPATHYIO MATPUILY:

1-1 0 4 1
detA=2 4 -1=1-(-1)"
1 2
0 1 2

=(8+1)+(4-0)=9+4=13%0

()1

CJICOOBATCIIBHO, 06paTHa>1 MaTpua CymeCTBYCT.

Anrebpandeckue JOTMOTHEHUS:

4 - :
1 ;"—8+1—9,

2 ‘j:_(4_o):_4;

2 L}J:Z—O:Z;

1+1

A =(-1)
A, =(-1)"
Ay =(-1)"
Ay =(-1)"

Aa= (2175

Takum oOpaszom, nmojgydaem:

(9 21
Al==|_4 2 1|,
Bl 2 16

0
-1 0‘

L o= —(2-0)=2;

=2-0=2;

Haxonum HeusBecTHYIO MaTpHIly X:

KOMIMJIEKT 3JIEKTPOHHbIX
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0

2 _
j+0—

Ao=(-17f; T =--0)=-1;
A, =(-1)" _i _2‘:1—0:1;
Ao=(-7f; _J--(1-0)=1;
Ay =(-1|) ‘j=4+2=6.
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JlnHenHas anrebpa:

mMeToanyeckme ykasaHna n ntHouBuayarbHble 3a0aHus

9 2 1)YO0O 4
X:A‘lei -4 2 1|0 -2|=
2 -1 6)\5 7
9-0+2-0+1:5 9-4+2-(-2)+1-7 5 39
Ll 40420415 —4442.(2)117 =1 5 —13],
2-0+(-1)-0+6-5 2-4+(-1)-(-2)+6-7 30 52
1 5 39
OtmBer: X =—| 5 -13|.
13{30 52
2 1 2 2
52.12 -1|-2-X=3-|1 -3
3 0 1 -1
2 2 2 1
—2-X=31 -3|-|2 -1|;
1 -1 3 0
2 2 2 1 6 6 2 1 6-2 6-1 4 5
311 3|-|2 -1|=|3 -9|-|2 -1|=|3-2 -9+1|=|1 -8];
1 -1 3 0 3 -3 3 0 3-3 -3-0 0 -3

4 5
1 -8

=.
0 -3

4 5

-2-X=|1 -8
0 -3
Otset: X :—1

!

:>X:—1

2[
4 5
1 -8].
0 -3

3aganme 6. Pemute cuctemy no ¢popmynam Kpamepa u cienaiite mpoBepky:

4X, —TX, +2X, =-11,
6.1. 16X, —2X, + X, =—1,
X, — X, +5X; =22.

6.2.

Pewenue

6.1. ®opmynsl Kpamepa umeror Bua X, = %, =1,
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: JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

— -

HOBHOI1 OIIpeJeNInTeNb CUCTEMBI, A, — ONPEeAeIUTENb, TOIYYEHHBINH U3 ompe-
JeIUTENs CUCTeMBl A 3aMeHOM cTonbna u3 Ko3(p(GUUUEHTOB IpU X, CTOJIO-
LIOM U3 CBOOOIHBIX YJIEHOB.
CHauasa HaXOJqUM OCHOBHOM OTIPEICIUTENIb CUCTEMBI:
4 -7 2| |4 -3 -18
A=6 -2 U=|6 4 —29|=1-(-1)""
1 -15 |1 0 0

-3 -18
4 -29

‘=87+72=159¢0:>
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Cucrema uMmeet equHCTBEHHOE perieHue (o reopeme Kpamepa).
-11 -7 2 -9 -3 2

A=l -1 -2 1=0 0 1:1.(_1)2+3 ;73 _g‘:—(—81+81):0,
22 -1 5 [27 95
4 -11 2] | -8 -9 2 8 9
A=l6 -1 1=| 0 0 1=1.(-1)" 9 27‘:
1 22 5 |-29 27 5
= —(-216-261) =477,
4 -7 -11 |4 -3 -99
A=6 2 -1=|6 4 -133=1.(-1)" _Z’ _Egg‘:
1 -1 22011 0 0

=399+ 396 = 795.

ITo hopmynam Kpamepa HaxoauM 3HAUEHUSI HEU3BECTHBIX CUCTEMBI:

A, 0 A, 477 A, 795
1_—:—: ’X2:—:—: ’X3:—:—:5_
A 159 A 159 A 159

IIposepxa
4.0-7-3+2-5=-11,
-11=-11,
6-0-2-3+5=-1,
<
-1=-1,
0-3+5-5=22,
| 22 =22.
Otset: X, =0, X, =3, X;=5.
6.2 X, —2X, =1,
| =2x +4x, = -2,
JI71 maHHOM CUCTEMBI MTOJTy4aeM:
1 -2 — 1 1
A= =0, A= =4-4=0, A,= =-2+2=0.
-2 4 — 4 -2 -2

Jlsist cucteMbl ABYX JMHEHHBIX YPaBHEHHUH C IBYMSI HEM3BECTHBIMU O/JI-
HOBPEMEHHOE PaBEHCTBO HYJIIO ompenenureneii A, A, u A, o3Hayaer, 4yTo

Takas CHCTeMa MMeeT OCCKOHECYHOE MHOKECTBO pemeHHﬁ.
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BeinmieM ofgHO U3 ypaBHEHU JaHHOM CHCTEMBI, HAIIPUMED, N1EPBOE:
X, —2X, =1.

Tenepps 0HOM U3 NEPEMEHHBIX CUCTEMBI IPUIAJANUM IIPOU3BOJIBHOE 3HA-
yenue. Ilycts, Hanpumep, X, =C, rae ¢ — modoe yucno. Torga X, —2C=1,
OTKyZa HaxoauM X, =1+2cC.

Takum oOpasom, mapa uucen X, =14+2C, X, =C sBIsIeTcs pelIeHHEM

JAHHOM CHUCTEMBI.
YToOBI BBIIOJHUTH MPOBEPKY, BO3bMEM UHCIOBOE 3HAUEHUE KOHCTAHTHI
c=5. Torna X, =1+2-5=11, X, =5. 3HaueHHUs HEU3BECTHBIX MOJCTABIIEM

B YPaBHCHUS CUCTCMBI.

11-2.5=1,

1=1,
—2.11+4.5=-2,
2=-2

Otset: X, =1+2C, X, =C.

4.4. BapuaHTbl MHAMBHAYAJBHOIO 3a1aHus Ne 2
«JIeMeHThbI JMHEIHOr0 MPOrpaMMMPOBAHHUSD)

Bapuant Ne 1

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHI MeTo10M ["aycca:
2%, + X3 +3X, +5%; =1,
3X, +2X, + X; =95,
X+ X, =X, + X =1,
1.1. 1.2, 12X +3X, + X, =1,
—2X, + X3 +5X, + X =3,

2%, + X, + 3%, =11.
X; —3X, +2X, +9X, +3X; = 9.

2. Haiinure oOriee pelieHHe CUCTEMBbI JTUHEWHBIX OJHOPOJHBIX ypaBHEHUM
1 3anuimuTe e€ GyHIaMEeHTAIbHYI0 CUCTEMY PEIICHUN:

—X, + X, =X, =0,
2%, — X, = X3 — X, =0,
—2X, +3X, —2X; + X, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3a1aHbl BEKTOPHI:
e=(42-1),8=(53-2),8=(32-1), x=(12,7,-4).

@) NOKaKUTE, YTO BEKTOPHI €, €,, €; MOKHO IIPUHATH 32 HOBBIN Oa3uc;
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0) HaiiuTe KOOPAMHATHI BEKTOpa X B 0a3uce {§1, €,, €3} .

4. Onpenenure paHr CUCTEMbl BEKTOPOB!
§1=(4,—10, 5,—5,7), §3=(2,—14, 7,—7,11),
§2=(2,—2,1,—1,1), §4=(1, 2,—1,1,—2)
U YKaQXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haitaute coOcTBEeHHBIE 3HAUEHUSI U COOCTBEHHBIC BEKTOPHI MATPHUIIBI:

2 -1 0
2 3

5.1. ; 52./-1 2 0
4 3

1 -1 1

6. Haitnute HamOosblliee W HaWMMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIIUU
F =X—-2y npu orpaHiueHUsX:

y>1-X,

y <3-X,
X—y+1>0,
2x—-3y-6<0

Bapuant Ne 2

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHH MeTo0M ["aycca:

3X, + X, +4X; +5X, —3X; =5, 5x, +8X, — X, =7,
2X, — X, + X3 +2X, =3,

4X, —2X, +2X; +3X, — X, =1,
2%, — Xy + Xy + X, — X = 4. 2% = 3%, + 2%, =9.

1.1. 1.2, <X +2X, + 3%, =1,

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpPaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUN:

X, — 71X, —2X; +8X, =0,
2%, —9X, —3X%, + 8%, =0,
—X; +9X, + 2%, —12x, =0.

3. OTHOCHTENIEHO HEKOTOPOTO 6a3Kca 3aJaHbI BEKTOPHI
§=(123),8=(11-2),&=(353), Xx=(-8-12,-2).
a) JlokaxkuTe, 4To BEKTOPHI &, €,, & MOKHO MPUHSATH 32 HOBBIN Ga3KC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, & .
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4. Onpenienure paHr CUCTEMbl BEKTOPOB!
a,=(56-274), a,=(2,3-14,2),
a,=(7,9,-35,6), a,=(59-316)
U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. HaﬁﬂHTe COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BCKTOPBI MAaTPHIIbI:

5 2 2
10 -7
5.1. ; 52./0 5 0].
2 1
0 2 3

6. Haiinute nHanOosplliee W HAWMMEHbIIEE 3HAUEHUS JIMHEHHOW (YyHKUIUHU
F =3x+3y npu orpaHuyeHUsIX:

y>2x-2,

y <2x+1,
X+y—-2<0,
3X+2y+62>0.

Bapuant Ne 3

1. Pemmte cuctembl TMHENHBIX ypaBHEHHI MeTo0oM ["aycca:

2X, +5X, —4X, +5X, —13X; = -5, X, + X, + 2%, =—1,
X, +2X, —3X; +4X, —TX; =3,
X, +3X, —2X, +2X, —4X, =1,
X, + X, —5Xy +7X, —8%; = —4. AX + X, + 4%y = 2.

1.1 1.2. 92% — X, + 2%, =—4,

2. Haiigute of1iee perieHne cCUCTeMbl JIMHEHHBIX OJHOPOIHBIX YPAaBHEHUHN U
3anuiuTe €€ GyHAaMEHTAIbHYIO0 CUCTEMY PEILICHUN:

X, +X, + X3+ X, =0,
X, +2X, +2%X; =X, =0,
3X, +4X, +4X,+ X, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3aaHbl BEKTOPHI:
[y :(2, 4,1), g, :(—1,1,1), A :(2, 4, 2), X =(0,86, 4).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN 0Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe pair CUCTEMbl BEKTOPOB:
51:(1,_2,5,_1,_2), 53:(3,_1,4,_1,_5),
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a, =(1,—1, 2,1,—1), §4=(3, 4,—7,1,—4)
U YKaXHUTE KaKOH-HUOY/Ib 0a31C 3TOM CUCTEMBI.
5. Haiimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

2 1 -1
3 6
5.1. ; 52.(1 2 -1].
2 7
0 0 1

6. Haiimute nHambonbpliee W HaWMEHbINEE 3HAYCHUS JIMHEWHOW (YHKIIHH
F =4x—3y npu orpaHuYeHHUSIX:

y>Xx+1,
y<x+3
X+y—22>0,
4x-y-4<0.

Bapuant Ne 4

1. Pemmte cuctembl TMHENHBIX ypaBHEHHUI MeTooM ["aycca:
X + X, +4X; + X, +6X, =2,

X, —3X, —3X; —2X, —5X; =2,
3X, —5X, —2X; —3X, —4X, = -2,
3X, — X, + 5%, + X, = 2. 3% +5X, +8% =3.

X, + X, + 3%, =1,

1.1. 1.2, <2X, +3X, +5%, =2,

2. HaiinuTte oOiiee pernieHne CHUCTeMbl JTUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe €€ GyHIaMEHTAIbHYIO0 CUCTEMY PEILICHUMN:

X, + X, +9X;, = 7X, =0,
2% + X, + X3 +2X, =0,
X, 43X, + X, + 5%, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3aaHbl BEKTOPHI:
€ :(1, -3, 4), g, :(2, 1, —5), €, :(—3, 5,1), Yz(—4,1,10).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe pair CUCTEMbl BEKTOPOB:
a,=(L-111-2), a,=(21-1-11),
a,=(4,5-5-57), a,=(33-3-34)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

3 -1 -1
2 -2
5.1. ; 52./0 2 -1}
1 5
0 -1 2

6. Haiimute nambonpliee W HaWMEHbIEE 3HAYCHUS JIMHEWHOW (YHKIIHH
F =5X+ Yy npu orpaHuyeHusIX:

2y > -3X,
2y <6-3X,
Xx—y—-1<0,
3X—-y+3>0.

Bapuant Ne 5

1. Pemmte cuctembl TMHENHBIX ypaBHEHHI MeTo0oM ["aycca:

2%, + X, +3X; + X, —3X; =2, 2%, — X, + X, = 4,
2X — Xy +2Xy +2X, +2X; =1,
3X, + X, +3X; + X, — X =2,
X, —3X, + X3 +3X, +5X; =0.

1.1. 1.2, <X + X, — X, =2,

2%, — X, + 3%, =6.

2. HaiinuTte oOlee perieHne CHUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe e€ QyHAaMEeHTAIbHYIO0 CUCTEMY PEILICHHI

X, — X, = 2%, — X, =0,
2% + X, + X3+ X, =0,
X, + X%, —3x%, =0.

3. OTHOCUTENBHO HEKOTOPOT0 Oa3uca 3a1aHbl BEKTOPHI:
e=(-737),8=(-122),8=(0,21), x=(-6,-14).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenennuTe paHr CUCTEMBI BEKTOPOB:
51:(1,—1,1,1, O), 532(2,1,—1,—1,1),
52:(2,4,—4,—4, 2), 54:(3,3,—3,—3,2)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

3 0 O
2 2
5.1. ; 52.11 2 -1|.
3 1
1 -1 2

6. Haiimute nHambonpliee W HaWMEHbIEE 3HAYCHUS JIMHEWHOW (YHKIIHH
F =3X+5Yy npu orpaHuyeHUsIX:

3y > -2X,

3y <6-2x,
X—y—-2<0,
X—y+1>0.

Bapuant Ne 6

1. Pemmte cuctembl TMHENHBIX ypaBHEHHI MeTo0oM ["aycca:
3%, +22X2 JEBXS + ;(4 _1$X5 = ;g 4%, + X, —3x, =19,
X, +2£X, + 90X, +9X, + (X; =9V,

! SR > 1.2.32x, —3x, —4x, =11,
X, + X + X+ X, + X, =7,

5X, +3X, + X, + X, — TX; =—11. =X +2%, =X, =13

1.1.

2. HaiinuTte oOlee perieHne CHUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEILICHUN:

X, +3X, +4X, + X, =0,
2%, +2X%, + 3%, + X, =0,
3X, +3X, +4X%, + X, =0.

3. OTHOCUTENBHO HEKOTOPOT0 Oa3uca 3a1aHbl BEKTOPHI:
e=(4-5-3),8=(1-1,-1),8=(-112), X=(2,-1,-1).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN 0Oa3uc;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OmpenennuTe paHr CUCTEMBI BEKTOPOB
51:(2,1,—1,0,—1), a, (5,4,—3,1,—6),
52:(1,2,—1,1,—4), §4=(3,3,—2,1,—5)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbIL:
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5 -1 -1
2 7
5.1. ; 52./0 4 -1/
1 4
0O -1 4

6. Haiimute nHambonpliee W HaWMEHbINEE 3HAYCHUS JIMHEWHOW (YHKIHH
F =3Xx+ Yy npu orpaHnyeHusx:

X>2y-2,
X<2y+1,
X+y—-2<0,
3X+y+3=>0.

Bapuant Ne 7

1. Pemure cucTemMbl JIMHEHMHBIX YpaBHEHUN MeToA0M ["aycca:
2x1—2x2+x3—2x4+3x52=1, 2%, +3%, + X, =7,
X, —2X, + Xy — X, + X = 2,

SV 1.2. 3%, —2X, — X3 =3,
3X, —2X, — X3 — X, + 2% =1,

AX, — X, — Xy — 2%, +4X = —2. OX, +2%; =1.

1.1.

2. HaiinuTte oOliee pernieHre CHUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anumuTe e€ GyHIaMEHTAbHYI0 CUCTEMY PELICHHM

4x, —8x, +17x, +11x, =0,
2%, —4X, +5%; +3x, =0,
3X, —6X, +4x,+2x, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3a1aHbl BEKTOPHI:
g=(34,-3),8=(23-5),8=(111), x=(2,11).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTte pair CUCTEMbl BEKTOPOB:
a=(20-1-2-3), a,
a,=(1,-10-1-1), a,

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

(3-1-1-3-4),
(LL-1-1,-2)
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

5 0 O
1 4
5.1. ; 52./1 4 -1|.
-4 7
1 -1 4

6. Haiimute Hambonpliee W HaWMEHbIIIEE 3HAYEHUS JUHEHHOW (QyHKIMU
F =5X—2y npu orpaHuyeHusX:

X>2-2y,
X<5-2y,
X—y+22>0,
2x—-y—-2<0.

Bapuant Ne 8

1. Pemmte cuctembl TMHENHBIX ypaBHEHHI MeTo0oM ["aycca:

X+ Xy = X3+ 2%, + X = -1, 3X, + X, —2X, =14,
X, — X, + X3 +4X, — X, =3,
X, =Xy = Xg +2X, — X =3,
X, + X, + X, +4X, + X, =—1. 2%, + 3%, +4x; =1.

1.1. 1.2. <X =X, +X%;=0,

2. HaiinuTte oOiiee pernieHre CUCTEMbI JTMHEHHBIX OJHOPOAHBIX ypaBHEHUMN
U 3anuiuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEILICHUN:

X, —2X, + 3%, —4X, =0,
2%, —4X, +5%X; + 71X, =0,
6x, —12x, +17x,-9x, =0.

3. OTHOCUTENBHO HEKOTOPOT0 Oa3uca 3a1aHbl BEKTOPHI:
g=(42-1),8=(53-2),5=(32-1), x=(43-2).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN 0Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenennuTe paHr CUCTEMBI BEKTOPOB:
51:(3,1,—1,—1, O), a, (1,—1, 0,-1, 2),
52:(9,1,—2,—1,—2), 54:(1,1,—1,—3, 4)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:
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2 0 -1
0 3
5.1. ; 52.0 1 1 -1/
3 8
-1 0 2

6. Haiimute nHambonpliee W HaWMEHbINEE 3HAYCHUS JIMHEWHOW (YHKIHH
F =—-2X—3y npu orpaHu4eHUsIX:

y >1-2x,

y <5-2x,
y—x-1<0,
2x—-3y—-6<0.

Bapuant Ne 9

1. Pemnte cucTemMbl JIMHEMHBIX YpaBHEHUN MeToAoM ["aycca:
3X1_]2-0X2+5X3_5X4+7:)L(5 =l’ X1+2X2+X3:01

X, — 2%, + X3 — X, + X5 =1, } o
2%, 14X, + 7%y —Tx, +11x = -1, 2| 2XmTer2x =11
X, +2X, — X3 + X, —2Xs =1, 2%, +4X, +5%, =3.

1.1.

2. HaiinuTte oOliee pernieHre CHUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe e€ QyHIaMEeHTAIbHYI0 CUCTEMY PEILICHHNA:

X, +2X, —2X; — X, =0,
2% + X, —4X, + X, =0,
X, — X, —2X; +2X, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3aaHbl BEKTOPHI:
£=(41-2),5=(52-3),8=(23-4), x=(-2,2,-2).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €, MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. Onpenenure paHr CUCTEMbl BEKTOPOB!
51:(2,—3,1,1,1), §3=(1,—2,4,—2,—1),
52:(1,—5,—2, 2,—4), 54:(1, 2,3,—1,5)
U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

2 10
5 2
5.1. ; 52.0 1 2 0].
2 2
-1 1 3

6. Haiimute Hambonpliee W HaWMEHbIIEE 3HAYCHUS JHHEHHOW (DyHKITUU
F =—-2X+2Yy npu orpaHU4YeHUsX:

y>2x-1,

y <4+ 2X,
5y-2x+10>0
X+y—-2<0.

Bapuant Ne 10

1. Pemmte cuctembl TMHENHBIX ypaBHEHHI MeTo0oM ["aycca:
X, —2X, + 9%, — X, — X; =—1,
X; =Xy +2Xg + X, — X =2,

3X, — X, +4X; — X, —5X, =6,
3X, + 4%, — 7%, + X, —4x, =15, A%, =X, + X3 =4,

2%, — X, + X, =4,

1.1. 1.2, 9% +X, =%, =1,

2. HaiinuTte obliee pernieHue CUCTEMbl JUHEHHBIX OJAHOPOIHBIX YpaBHEHUN
U 3anuiuTe e€ QyHAaMEeHTAIbHYIO0 CUCTEMY PEILICHHI

X, +3X, — X, +5X, =0,
2X, + X, — X3+ 3%, =0,
3X, — X, —X; + X, =0.

3. OTHOCUTENBHO HEKOTOPOT0 Oa3uca 3a1aHbl BEKTOPHI:
e=(312),8=(20,3),8=(102), X=(35-6).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenennuTe paHr CUCTEMBI BEKTOPOB:
51:(1,1,1,—2,1), 53:(3,4,—2,—3,2),
a,=(2,3-5, 3,3), §4=(2,3,—3,—1,1)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:
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7 2 2
2 4
5.1. ; 52.14 5 -2]|.
-1 -3
0 0 3

6. Haiimute Hambonbliee W HaWMEHbIIEE 3HAYEHUS JIUHEHHOW (DyHKITMH
F =—-2X+ Yy npu orpann4eHusx

X>-1-2y,
X<5-2y,
X—y-2<0,
3X—-2y>6

BapuanT Ne 11

1. Pemnte cucTemMbl JIMHEMHBIX YpaBHEHUN MeToA0M ['aycca:
3X, — X, — X3 —3X, —4X; =3,
2X; — Xg —2X, —3X; =3,

X, — X, =X, — X =0,

X, + Xy = Xg — X, — 2%, =—3.

3%, +4X, +2X, =8,
1.2. 32X —4x, —3%X; =-1,
X, +5X, + X, =0.

1.1.

2. HaiinuTte oOliee pernieHre CHUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe e€ QyHIaMEeHTAIbHYI0 CUCTEMY PEILICHHNA:

X, +X, — 2%, + X, =0,
2%, +4X, +6x, 3%, =0,
3X, +5X, +4x, —2X%, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3a1aHbl BEKTOPHI:
£=(212),8=(325),8=(300), x=(10,1, -3).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe paHT CHCTEMBI BEKTOPOB:
51:(2,3,1, 2,5), 53:(2,5,1,4,13),

a,=(2,2111), a,=(241309)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

5 -2 4
4 -2
5.1. ; 52.1 0 3 0]
-1 3
-2 2 7

6. Haitnute HamOosblllee W HaWMMEHBbIIEE 3HAYCHUS JMHEHHOW (YHKIIUU
F =2x—3y npu orpaHu4YeHUsIX:

y>Xx-—2,
y<X+2,
3X+2y+6<0,
5x+3y+152>0.

Bapuant Ne 12

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHI MeToi0M ["aycca:
X, +2X, +3X; — X, +5X, =1,
X, —2X, +4X; —2X, — X = —2,
X, —5X, —2X, +2X, —4X, =4,
2%, —3X, + X3+ X, + X = 3.

3X, +4X, +2X, =8,
1.2. 32X —4X, — 3%, =—1,
X, +5X, + X; =0.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHTaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, =X, + X, +X, =0,
2X, +4X, —4x, —4x, =0,
2%, + X, —X; =X, =0.

3. OTHOCUTENIBHO HEKOTOPOTO 0a3yca 3a/1aHbl BEKTOPHIL:
e=(111),8=(121),8=(122), x=(110).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenennuTe paHr CUCTEMBI BEKTOPOB:
51:(1, 5,—1,1,1), 53:(—1, 0,1 -1, 3),
a,=(313, 3,—3), a, :(—1, 2,-2,-1,2)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbIL:
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4
5 3

5.1. X 52.1 1
1 3

6. Haiimute nHanbonblliee M HaWMEHbIIEE 3HAYEHUS JIMHEHHOW (QyHKIIUH
F =-3X+ Yy npu orpaHMYEeHUAX:

10
4 0].
15

2y >-3x—6,
2y <-3x+4,
X—y—-22>0,
5x—-4y-20<0

BapuanTt Ne 13

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHH MeTo0M ["aycca:
2% + X, =Xy =X, + X =1,
X, — X, + X3+ X, —2X; =0,
3X, +3X, —3X, —3X, +4X, =2,
4X, +5X, —5X, —5X, + /X, = 3.

2X, +3X, + X, =4,
1.2, 32X +2X, + 3%, =1,
X+ X, + X, =1.

1.1.

2. Haiigute oOliee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJIHBIX YpaBHEHHI
u 3anuiuTe e€ GyHAaMEHTAIbHYIO0 CUCTEMY PEIICHUIA

X, + X, —X; —2X, =0,
X, + X, +3X; +4x, =0,
X, + X, —5X, —5%, =0.

3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3a1aHbl BEKTOPHI:
£=(10,2),§=(23-1),5=(101), x=(4,32).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe pair CUCTEMbl BEKTOPOB:
2,=(2,2,3,2,3), a,=(4,554,6),
2,=(2,3,2,23), 3,-(23232)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

55

KOMIMJIEKT 3JIEKTPOHHbIX

YYEBHO-METOAUYECKMUX MATEPUAJIOB


http://tpu.ru
http://portal.tpu.ru/ido-tpu

: JlnHenHas anrebpa:
MeToauYecKme ykasaHua U nHanBuayarnbHble 3agaHus

— N —

5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

3 -1 -1
-1 2
5.1. ; 52.{0 2 -1].
3 4
0 -1 2

6. Haitnure HamOosblliee W HaWMMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIUU
F =2x—5y npu orpaHu4YeHUsIX:

2X > -3y —6,
2Xx < -3y +6,
X—y-1<0,
3X—-4y+12>0.

Bapuant Ne 14

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHI MeToi0M ["aycca:
X, — X, + X3+ X, —2X%; =0,
4X, +5X, —5X, —=5X, + X, =3,
2X, 4+ X, — Xy — X, + X, =1,
3X, +3X, —3X, —3X, +4X, = 2.

X, +2X, + X, =2,
1.2, 34X +3X, —2X, =2,
—5X, —4X, — X, =—6.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

2X, + X, —3X; +4x, =0,
X, —4X, +6x,-10x, =0,
X, — X, + X, —2X, =0.
3. OTHOCUTEIBHO HEKOTOPOTO 0a3yca 3a/1aHbl BEKTOPHI:
g=(1-11),5=(-14,3),5=(81-1), x=(8,4,3).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe pair CUCTEMbl BEKTOPOB:
a=(15-111), a,=(3133-3),
a4,=(-101-13), a,=(-12,-2,-12)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbIL:
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-2 -5 3
-1 2
5.1. ; 52./ 0 4 -2|.
4 -3
0 -2 4

6. Haiinure HamOosblliee W HaWMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIIUU
F = X+5Yy 1npu orpaHuYeHUSX:

2X >3y -6,
2X <3y +6,
2x—-y—-22>0,
3X+y+9=>0.

Bapuant Ne 15

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHH MeTo0M ["aycca:
2X —2X, + Xy — X, + X, =1,

X, + 2%, — X, + X, — 2% =1, =% = 2% =-1
11 12, 1% 3%, - 2%, =3,

4x, —10X, +5X, —5X, + 7%, =1, % — % — ¥ =2

2%, —14%, + T, — 7%, +11%, =—1. Xmh X =

2. HaiinuTte oOlee perieHne CUCTEMbl JUHEHHBIX OJHOPOAHBIX ypaBHEHUH
U 3anuiuTe e€ QyHIaMEHTAIbHYI0 CUCTEMY PEILICHHN:

2%, —4X, + X, —5X, =0,
X, —2X, + X, —4X, =0,
3X, —6X, + X, —6X%, =0.

3. OTHOCHTEIHFHO HEKOTOPOTO 6a3Kca 3aaHbl BEKTOPHI:
5 =(231),8=(012), §=(10,0), X=(6,5,0).
a) JlokaxkuTe, 4To BEKTOPHI &, €,, &, MOKHO MPUHSATH 32 HOBBIN Ga3KC;
0) Haiinute koopauHatsl BekTopa X B Gasuce {g, €,, & .

4. OnpenenuTe paHr CUCTEMBI BEKTOPOB:
a,=(12-1-20), a,=(2,52,-4,5),
a,=(11-5-2,-5), a,=(133-2,5)
1 YKOKUTE KaKOM-HUOYIb 0a3UC 3TOU CUCTEMBI.
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5. Haiigure COOCTBECHHBIC 3HAUYCHUS U COOCTBEHHBIC BCKTOPbLI MaTPHIIbI:

9 0 O
8 -2
5.1. ; 52.12 17 4.
3 3
2 -2 5

6. Haitnure HamOosblliee W HaWMMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIUU
F = x—3y npu orpaHuyeHUsX:

2X > -3y —6,
2X <=3y +6,
X—y—-2<0,
2X—-Yy+4>0.

Bapuant Ne 16

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHH MeToi0M ["aycca:
X, +9X, — X3 + X, + X, =3,
3X, + X, +3X; + 3X, —3X, =3,
=X, + X3 — X, +3X; =2,

=X, +2X, —2X; — X, +2X; =0.

2X, +3X, + X3 =1,
1.2, 3% +3X, + X3 =2,
3X, +2X, + X; =5.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, + X, —3X; —4x, =0,
4X, +5X, —2X; — X, =0,
3X, +4X, + X, + 3%, =0.
3. OTHOCUTENBHO HEKOTOPOTO 0a3uca 3a/1aHbl BEKTOPHI:
g=(111),8=(123),8=(136), x=(4,7,10).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4, OHpeI[eJII/ITe paHr CHCTCMBbI BeKTOpOBZ
51:(1,1,1,1,1), 52:(31211111_3)1

8,=(0,1226), a,=(5,4,33-1)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.

5. Haiimute coOCTBEHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbIL:
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7 -4 -2
1 -2
5.1. : 52.|-2 5 -2|.
-3 6
0 0 9

6. Haiinure HamOosblliee W HaWMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIIUU
F =4Xx+3y npu orpaHuyYeHUsIX:

2y > —-3X—6,
2y <-3x+4,
X—Yy+22>0,
2x—-3y—-6<0.

Bapuant Ne 17

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHH MeTo0M ["aycca:
OX, + X, —2X, — X, —2X. =5,
1 T X 37 XAy 5 4x, —8x, —5%, =3,

X=X =X +2% =1 1.2. 3 —4% +7X, — X, =—8
3X, + X, — Xy — X, =2, X, —3X, — 4 3:_1
X, + X, — X, —3X, +4X, = 2. 2 3 '

1.1.

2. Haiigute oOliee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJIHBIX YpaBHEHHI
U 3anuiuTe € GyHIaMEeHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, +4X, —2X; — 3%, =0,
2% +9X, =X, + X, =0,
X, +5X, + X, +4x, =0.
3. OTHOCUTENBHO HEKOTOPOTO Oa3uca 3a1aHbl BEKTOPHI:
£=(9,30),8=(203),8=(0,1,-1), x=(-11,-7,1).
a) Jlokaxxure, 4TO BEKTOpPHI €, €,, €; MOKHO NIPUHATH 33 HOBBIN Oa3uc;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. Onpenenure paHr CUCTEMbl BEKTOPOB:
51:(1,—2,0,1,—3), 52:(3,—1,—2,0,1),
a,=(2,1,-2,-14), a,=(13-2-27)
U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Haiigure COOCTBECHHBIC 3HAUYCHUS U COOCTBEHHBIC BCKTOPbLI MaTPHIIbI:

15 0 O
-4 5

5.1. ; 52.| 2 13 4
-1 2

2 -2 11

6. Haitnute HamOosblllee W HaWMMEHBbIIEE 3HAYCHUS JMHEHHOW (YHKIIUU
F =5X+4y npu orpaHuyeHusIX:

y<X+2,
y>Xx-2,
3X+2y+62=>0,
3x+y-3<0.

BapuanT Ne 18

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHH MeToi0M ["aycca:
X, +2X, +3X; —3X, +2X; =1,

X, +5X, +8X; —10X, +4x, =—7,
X 4+ X, + X3 —3X, + X, =1,

X, +4X, +6X; —7X, +3X;, =—6.

3X, +2X, + X, =1,
1.2. 33X +4X, +2X, =2,
2X, + 95X, +3X, = 2.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, —2X, +3X; +4X, =0,
4X, —TX, + 2%, + X, =0,
3%, —5X, =X, —3%, =0.
3. OTHOCUTENBHO HEKOTOPOTO 0a3uca 3a/1aHbl BEKTOPHI:
£=(123),8=(231),5=(11-3), x=(2,4,1).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe paHT CHCTEMBI BEKTOPOB:
51:(2,1,—1,—3,2), 52:(4,0,1,—7,3),
53:(0,2,—3,1,1), 54:(2,3,—4,—2,3)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

4 -3 3
5 -4
5.1. ; 52.{0 2 1].
-8 9
0 1 2

6. Haitnute HamOosblllee W HaWMMEHBbIIEE 3HAYCHUS JMHEHHOW (YHKIIUU
F =2x+ 3y npu orpaHuYeHUsIX

X>y+1,
X<y+3,
X+2y—-22>0,
5x+4y—-20<0.

Bapuant Ne 19

1. Pemmte cucteMbl TMHEHHBIX ypaBHEHHI MeToi0M ["aycca:
X +2X, + X3 =X, — X, =1,
2X, +3X, +2X; — X, =3,

X, + X, +2X; =X, =X =0,
—2X, —3X; — X, + X, = 4.

3X, +2X, —4X, =3,
1.2, 9% =X, + 2%, =1,
5X, +2X, —3X; =6.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, — X, +3%X; +4x, =0,
4x, —3X, + X, +2X%, =0,
3X, —2X, —2X; —2X, =0.

3. OTHOCUTENIBHO HEKOTOPOTO 0a3yca 3a/1aHbl BEKTOPHIL:
£=(321),8=(231),8=(-1,-3-1), x=(2,11).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;

0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpenenuTe pair CUCTEMbl BEKTOPOB:
a=(2,-134,5), a,=(4,-2,56,7),
a,=(6,-37,89), a,=(8,-4,9,10,11)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Haiigure COOCTBECHHBIC 3HAUYCHUS U COOCTBEHHBIE BCKTOPbI MAaTpHUIIbI:

700
6 4

5.1. : 52.|-6 3 2
4 -2

6 2 3

6. Haitnure HamOosblliee W HaWMMEHbIEEe 3HAYCHUS JUMHEHHOW (YHKIUU
F = X+ 3y npu orpaHu4eHUsX:

2y >3x -3,
2y <3x+6,
X+Yy+22>0,
3X+2y—-6<0.

BapuanT Ne 20

1. Pemte cucteMbl TMHEHHBIX ypaBHEHHI MeTo0M ["aycca:
X + X, + X; + X, =0,
X, + X3+ X, + %X =0,
X, +2X, +3%X; =2,

X, +2X; +3X, =—2.

2%, +3X, + 4x, =8,
1.2. 3% +2X, +3X, =6,
X, +3X, +6X; =11.

1.1.

2. Haiigute o0liee pelieHne CUCTEMbl JTUHEHHBIX OJHOPOJHBIX YpaBHEHHI
U 3anumuTe e€ GyHIaMEHTAIbHYIO0 CUCTEMY PEIICHUNA:

X, —3X, +4X, +3X%, =0,
3X, —8X, + X, +2X, =0,
2%, —5X, —3X; — X, =0.

3. OTHOCUTENBHO HEKOTOPOTO 0a3uca 3a/1aHbl BEKTOPHI:
g=(535),8=(203),8=(0,1-1), x=(9,6,8).
a) Jlokaxure, 4TO BEKTOPHI €, €,, €; MOXKHO IIPUHATH 32 HOBBIH Oa3HC;
0) Haiinure koopuHaTsl BekTopa X B Gasuce {g, €,, &} .

4. OnpeneuTe paHr CUCTEMbI BEKTOPOB:
a,=(54,1,3,-5), a,=(2114,2),
8=(32-22-4), a,=(13-22-4)

U YKaXUTE KaKOW-HUOY b 0a3KC 3TON CUCTEMBI.
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5. Halimute coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI:

7 4 2
2 4
5.1. , 52.|0 5 -2
4 8
0 -2 5

6. Haitnute HamOosblllee W HaWMMEHbIICC 3HAYCHHUS JUHEWHOW (QYHKIHUM
F =4X—y npu orpaHuYeHUSX:

2y >3x -3,
2y <3x+6,
X+Yy+32>0,
3x+y-1<0.

4.5. PemieHne TUIIOBOI0 BAPUAHTA U 00pa3en opopMJieHHsI
HHAUBUIYAJIBbHOTO0 3a1aHus Ne 2
Bapuant Ne 0

3ananue 1. Pemnre cucTeMbl JIMHENHBIX YpaBHEHUN MeToAoM ['aycca:
X, + X, +3X; —2X, + 3%, =1, 4%, —Tx, + 2%, =11,
2% +2X, + 4%, — X, + 3%, =1,

1L 3x, +3x, +15x, — 2x, + 3%, =1, 1.2, 16% —2%, + X, =1,
2%, +2X, +8%; — 7%, +9x%, = 3. X, — X, +5X; =22.
Pewenue
X, + X, +3X; —2X, +3X; =1,
11 2%, +2X, +4X, — X, +3X; =1,

3X, +3X, +15%X, —2X, + 3%, =1,
2%, +2X, +8X; —7X, +9X, = 3.

BrinuceiBaeM paclIMpeHHYI0 MATPUILy CUCTEMBI U MIPUBOJUM €€ K CTYy-
NEeHYaTOMY BUIY:

11 3 -2 31 11 3 -2 31 11 3 -2 31
A*:22 4 -131 100 -2 3 3-1/ |00 -2 3 -3-1
3315 -2 31| |00 4 6 -6/-2 00 0 0 0O]0}
2 2 8 -7 93 00 2 -3 31 {00 0 0 00

BrimonHeHs! cienyronme npeoopa3oBaHus:
1) K syeMeHTaM BTOPOW CTPOKH MPHOABHIIM COOTBETCTBYIOIINE AJIEMEH-

ThI NIEPBOM CTPOKH, YMHOKCHHBIE Ha (—2); K DJIEMEHTaM TPETbEH CTPOKHU
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NpUOABMWIIM COOTBETCTBYIOIINE DJIEMEHTHI MEPBOM CTPOKH, YMHOKEHHbIE Ha
(—3); K DJIEMEHTaM YEeTBEPTOM CTPOKHU NMPHUOABMIM COOTBETCTBYIOIIUE 3JIE-

MEHTBI IEPBOM CTPOKH, YMHOKEHHBIEC Ha (—2) ;

2) K 2JIEeMEHTaM TPEThel CTPOKU MPHOABUIIM COOTBETCTBYIOIIHE 3Jie-
MEHTBl BTOPOH CTPOKH, YMHOXEHHBIE Ha (—2); K 3JIEMEHTaM 4YeTBEPTOU

CTPOKH HpH6aBI/IJ'II/I COOTBCTCTBYHOIIHC DJICMCHTLI BTOpOﬁ CTPOKH, YMHOKCH-

HbIC Ha 2.
OnpenensieMm
r(A)=2
r(A") =2} = cucreMa COBMECTHA M UMEET OECKOHEYHOE MHOMKECTBO
n=>5
peLIeHUN.
. 1 3
bazucHblit MUHOD 0 _2‘ =-2#0;

basucHble HEU3BECTHBIE X, , X;.
CBOOOIHBIE HEU3BECTHBIE X;, X,, X..
3anuChIBAEM YKOPOUEHHYIO CUCTEMY

X, + X, +3X; —2X, + 3%, =1,

—2X;+3X, —=3%, =-1
IMonaraem X, =C,, X, =C,, X, =C,.
Torna:
C, +X,+3%x,-2C, +3C, =1, 1% +3%,=1-C, +2C, - 3C,,
—2X%,+3C,-3C, =-1 —2%,=-1-3C, +3C,

(x,=1-C, +2C, —3C, — 3x,,

3 1 3 3 =

X,=—+—=-C,—=C

| 3 2 2 4 2 5

X,=1-C,+2C, -3C, -3 1+§C4—§C5 ,

2 2 2 —

1 3 3

X, ==—+—-C,—=C

| 3 2 2 4 2 5

( 1 5 3

X,=——=-C,—=C,+=C,,

) 2 2 1 2 4 2 5

X —1+§ _EC

| 3 2 2 4 2 5
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OO6ree perieHrue CUCTEMBbI:

X1:C1’
1 5 3
X, _E C1—§C4+EC5,
< 1 3 3
X3=E+EC4—EC5,
X, =C,,
X5 = Cs.
X1:C11
1 5 3
X, _E_C1_§C4+§C5’
OTBGTZ<X3:£+§C4_§C5’
2 2 2
X, =C,,
%5 = Cs.

4%, —TX, +2X, =—11,
1.2. 46X —2X, + X, =-1,
X, — X, +5X; =22.

Brinuiem pacmmpeHHy0 MaTpUIly CUCTEMBI:

4 -7 2/-11 1 -1 5 22 1 -1 95 22
A'=l6 -2 -1|~{6 -2 1§ -1(~|0 4 -29-133 |~
1 -1 5 22 4 -7 2|-11 0 -3 -18 99
1 -1 95 22 1 -1 95 22 1 -1 5 22
~0 4 -29-133|~|0 -1 -6] -33|~|0 -1 -6 -33|.
0 -1 -6 -33 0 4 -29/-133 0 0 -53-265

BrlnonHeHs! cienyromye npeoopa3oBaHus:
1) MOMEHSJIM MECTaMH TIEPBYIO M TPETHIO CTPOKH;
2) K 3JeMEHTaM BTOPO# CTPOKH MPUOABUIIN COOTBETCTBYIOIIME JICMEHTHI

MEPBOM CTPOKH, YMHOXKEHHBIE Ha (—6); K DJIEMEHTaM TPEThEe CTPOKU Mpubda-
BUJIM COOTBETCTBYIOIIME AJIEMEHTHI IEPBOM CTPOKH, YMHOKEHHBIE Ha (—4) ;

3) BJEMEHTHI TPEThEH CTPOKU PA3ICITHIN Ha 3;

4) BTOPYIO CTPOKY MMOMEHSIJIM MECTaMHU C TPEThel CTPOKOM;

5) K sneMeHTaM TpEeThel CTPOKH MPUOABUIM COOTBETCTBYIOIIUE dIie-
MEHTBI BTOPOIl CTPOKH, YMHOKEHHBIE Ha 4.
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3anuiieM yKOPOUECHHYIO CUCTEMY

X, — X, +9X; =22,

— X, —6X; =-33,
—53x, =—265.
—265
N3 nocnenHero ypaBHEHUsI HAXOIUM X5 = ? =5

[ToxcTaBuMm X; =5 BO BTOpOE ypaBHEHHE!
—X, —6-5=-33,
OTKyZa HaxoauM X, =33—-30=3.

[MoxctaBnsieM X, =5 u X, =3 B IepBOE YPABHECHUE!

X, —3+5:5=22 = x, =22-22=0.

4.0-7-3+2.5=-11,
~11=-11
S |6-0-2-3+5=-1
~1=-1
0-3+5-5=22
22 =22,

Otset: X, =0, X, =3, X;=5.

3apanue 2. Haiigute oOiiee pemieHHe CUCTEMBl JUHEWHBIX OIHOPOIHBIX
ypaBHEHHH U 3anuiuTe e€ GyHIaMEHTAIbHYIO CUCTEMY PEIICHUI

X, +2X, +4X, - 3%, =0,
4X, +5X, —2X%, +3X, =0,
3X, +5X, +6X, —4x, =0.

Pewenue

Brinuiem oCHOBHYIO MAaTpHUILy CUCTEMBI U HAAEM €€ paHr:

12 4 3 1 2 4 3 1 2 4 3
A=l4 5 -2 3|~/0 -3 -18 15|~|0 -1 6 5|~
35 6 4 0 -1 6 5 0 -3 -18 15

-3
5|=r(A)=2.

1 2
~l0 -1 -
0 0 0

oo b~
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BbutH BEITIOTHEHBI ClIeAYOIINE TPeoOpa3oBaHus:

1) K 3JeMeHTaM BTOpPO#l CTPOKHM NPUOABHIM COOTBETCTBYIOILIHE 3JIC-
MEHTHI IEPBOM CTPOKH, YMHOKEHHBIC Ha (—4) ; K DJIEMEHTaM TPEThEH CTPOKH
MpUOABWIIM COOTBETCTBYIOIINE DJIEMEHTHI MEPBOW CTPOKH, YMHOKEHHBIE Ha
(=3);

2) TIOMEHSUTH MECTaMH BTOPYIO M TPEThIO CTPOKH;

3) K 2/eMeHTaM TPEThel CTPOKH MPUOABHUIM COOTBETCTBYIOIIUE dIie-
MEHTBI BTOPOI CTPOKU, YMHOKEHHBIE Ha (—3) :

Tak kak r(A) =2<n=4, To cucTeMa UMEET HEHYJICBbIC PEILICHHUS.

basucHbiil MUHOD 0 _1

basucHble HEU3BECTHBIE X, X, .

2‘:—17&0.

1 2 4 -3
CBoOOHbBIE HEU3BECTHBIE X5, X,.~| 0 -1 -6 5
O 0 0 O

3anucheiBaéM YKOPOUECHHYIO CUCTEMY:

X, +2X, +4x, —3x, =0,
— X, —6X; +5x, =0.

[onaraem X, =C,, X, =C,, Toraa:

{x1+2x2 =-4C,+3C,, j{xl = ~4C, +3C, - 2%, _,

- X, =6C, -5C, X, =—6C,; +5C,
x, =—4C, +3C, - 2(-6C; +5C,), N x, =4C,-7C,,
X, =—6C, +5C, X, =—6C, +5C,.
OO6iee penieHrue CUCTEMBL:
x,=4C,-7C,,
X, =—6C, +5C,,
X, =C;,
X, =C,.
4 —7
. —6 5
dyHnnameHTanbHas cucteMa peuieHuit E, = 1| E = 0l
0 1
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— N —

4 —7

—6 5

Otmeer: X =CE +C,E,=C, 1|t C, 0
0 1

3apanue 3. OTHOCUTEIBHO HEKOTOPOTo 0a3uca 3a/1aHbl BEKTOPHI:
g=(141),8=(-3-20),8=(L-12), x=(-5-8-3).
a) Jlokaxute, 4TO BEKTOPHI €, €,, €, MOXKHO IIPUHATH 32 HOBBIH Oa3HC;

6) Haitnute koopanHATHI BEKTOpa X B Oasuce {§1, €,, €3} .

Pewenue

a) JIist Toro, 4ToOBI A0Ka3aTh, YTO TPU BEKTOpa 00pa3yroT Oa3uc TpEx-
MEpPHOIr'0 IMPOCTPAHCTBA, HYKHO II0KAa3aTh, YTO OHU JIMHEMHO HE3aBUCHMBI.
CocraBuM U3 KOOPJUHAT BEKTOPOB €, €,, €, ONPECIIUTENb U BBIYACIHM €T0

1 41 |1 41
~3 -2 0/=|-3 -2 0[=1-(-1)*:
1-12 |-1-90

-3
-1

2
9

‘:27—2:257&0.

Tak xak OIIpCACIIMTCIIb HC PaBCH HYJIIO, BCKTOPbI JIMHEHHO HE3aBUCHUMBEI.

0) 3anuieM pasioxeHue Bektopa X B Gasuce {g, €, &}
X = ag +BE, +7€,.
Tak xax
X =(-5,-8,—3) u 0 +PE, +7&, =(a—3B+7y;da—2B—v; a+2y),

MoJIy4aeM CHUCTEMY YpaBHEHUH NSl ornpeaesieHus Kor(hGUIeHToB pa3ioxke-

HUS
a—3p+7y=-5
4o—-2B—-y=-8,
o+2y=-3.
Pemum cuctemy metonom Kpamepa:
1 -3 1
A=4 -2 -1=25#0 = Cucrema UMeeT CIUHCTBCHHOE PECILICHHUE.
1 0 2
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5 -3 1 |-5 -3 s e
A =[-8 -2 ~1=[-13 -5 ol=1(-1)[ 3 6‘:—78+35=—43,
3 0 2 |7 60
15 1|1 -5
A, =4 -8 -1=| 5 -13 0/=1-(-1)’ _‘? ‘13‘:35—13:22,
13 2 |1 70
1 -3 -5 [1 -3 -5
A=t -2 8= 10 12=1-(-1)'[ 1§‘=20—36=—16.
1 0-3 o 3 2

ITo hbopmymnam Kpamepa HaxoauM 3HAUCHUST HEU3BECTHBIX CUCTEMBI:

Jh_ 8 A 2 A G 1
A 25 25 P A 25 'TAT 25 25

Takum o6pazom,

- 43_ 22_ 16_
X=——F8 +—8,——F§,.
25 25 25

43 _ 22 16 _

OtBeT: X=——86 +—8, ——8&,.
25 25 25

3aganme 4. Onpenenure paHr CUCTEMBI BEKTOPOB:
a,=(2,3-125), a,=(011-21),
§3=(2, 51 -2, 7), a, =(2,—1,—5,10, l)
1 YKOKUTE KaKOWM-HUOY/Ib 0a3UC ITOW CUCTEMBI.

Pewenue

CocTtaBuM U3 KOOpAMHAT JAHHBIX BEKTOPOB MAaTPUILy U HAWJEM €€ paHr,
JIJISL TOTO BBITIOJIHUM CJIEAYIOIIME TpeoOpa3oBaHus:

1) K ayeMeHTaM TPEThel CTPOKH MPHUOABUM COOTBETCTBYIOIIHNE DJICMEH-

ThI IEPBOM CTPOKHU, YMHOKEHHBIE Ha (—1) ;

2) K DIIEMEHTaM YEeTBEPTOW CTPOKH MPUOABHUM COOTBETCTBYIOIIHE 3Jie-
MEHTBI IIEPBOM CTPOKHU, YMHOXKEHHBIE Ha (—1) ;

3) K 2JIeMEHTaM TPETheH CTPOKHU MPUOABUM COOTBETCTBYIOIIHME ICMECH-
ThI BTOPOM CTPOKH, YMHOYKEHHbIE Ha (—4) ;

4) K 3JIeMEHTaM YETBEPTOW CTPOKH MPHOABUM COOTBETCTBYIOIIUE dJIe-
MEHTBI BTOPOI CTPOKH, YMHOKEHHBIE Ha 4.
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[Tomyuaem:
3 -1 25 2 -1 2 5 2 3 -1 2 5
1 1 -2 1 0 1 -2 1 o 1 1 -2 1
5 1 -2 7| |0 2 4 2| |0 2 2 -4 2|
-1 -5 10 1 2 -1 -5 10 1 0O 4 -4 8 4

2

0 1 1 -2 1| |0

0 0 0 0 0|/ |00 0 O
—4) |0

O O = O

2
0
2
2
{23125

Omnpenensiem, paHr MaTpulbl paBeH 1ByM. Clie0BaTeNbHO, PaHT CHCTe-
Mbl BekTopoB & =(2,3,-1,2,5), &,=(0,11-2, 1), a, = (2, 51 -2, 7) :

a, = (2, -1, -5,10, 1) PaBEH JIBYM.

B xauectBe 0a3uca JaHHOUW CUCTEMBI BEKTOPOB MOXKHO BHIOpATh JItOOBIE
J1Ba JIMHEWHO HE3aBUCUMBIX BEKTOpPA CUCTEMBI, HAIIPUMED &, U 4, .

Otser: nBa; @, ¥ 4Q,.

3aganme 5. Haiinute coOCTBEHHBIC 3HAUYCHUS U COOCTBEHHBIC BEKTOPHI MaT-

PHUIIBI:
2 -1 1
2 1
5.1. 52.1-1 2 -1
2 3
O 0 1
Pewenue
2 1
51. A= .
2 3
CocrapisieM XapaKTEPUCTUYECKHII MHOTOWIEH M PElIaeM YpaBHEHUE
|A—AE|:
2—\ 1
2 3—A

(2-1)(3-2)-2-1=0;
6-2L—3A+A°-2=0;
A —5L+4=0;
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D=25-16=9, }”12:5i\/§:>7»1=5—ﬁ=§=4;
' 2 2 2
kzzi:gzl.
2 2

JlaHHas MaTpHLla UIMEET Ba COOCTBEHHBIX 3HaueHust A, =4 u A, =1.
J1s KakAoro COOCTBEHHOTO 3HAUCHUS HAXOJUM COOTBETCTBYHOLIMI
COOCTBEHHBIN BEKTOp & = (él, éz). JIJIst 3TOTO COCTaBJIsIeM CHCTEMY ypaBHE-

HUH (A—kE)E=O:
ho=4

2-4 1 \(&) (0 28 +E, =0,
= NnIn
( 2 3—4J(§2J (0J té—iz =0.

Pemas IMOJIYUYCHHYIO CUCTCMY MCTOJ0M Faycca, IMOJIYYHM.

az :2&1’
0=0.

[Tonaras &, =C, HaXOOUM BEKTOP E:(c, 2C), KOTOPBIH TIpH JIF0OO0OM

1

2
C#0 ecTb COOCTBEHHBII BEKTOp MaTpHIbl A= (2 3 C COOCTBEHHBIM 3Ha-

4yeHHeM A, =4.

A, =1

2-1 1 )\(¢g 0 g +¢&,=0,
= WIH
2  3-1)\&, 0 28, +2¢, =0.
Pemmas mony4yennyto cuctemy metosiom ['aycca, momyuum

& =-&,
0=0.

Ionaras &, =C, HaxoguMm BekTop &=(—C,C), KOTOpBIH mpH IHO6OM

2 1
C#0 ecTh COOCTBEHHBII BEeKTOp MaTpuibl A= [2 3 C COOCTBEHHBIM 3Ha-

yeHueMm A, =1.

Otger: A, =4, £=(c,2¢) u A, =1, £=(-¢,c).
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2 -1 1
52. A=|-1 2 -1|.
0O 0 1
Hariném xapakTepucTH4eCcKruii MHOTOYJICH JAHHOW MAaTPULIbI:
2—M\ -1 1
f(A)=|A-2E|=| -1 2-% -U=(1-2)(-1)*" 2-h ﬂ:
0 0 1-a ek

:(1—x)((2—x)2—1)=(1—x)(2—x—1)(2—x+1)=(1—x)2(3—x).

XapaKTEepUCTUYECKOE YpPaBHEHUE (1— k)z (3 — k) =0 wmMmeer KOpHHU

(coOCTBEHHBIE 3HAYCHUS):
A=A, =1mA,=3.

JIns Kakaoro COOCTBEHHOTO 3HAYCHHMS HAXOJWM COOTBETCTBYIOILIHA
COOCTBEHHBIN BEKTOp & = (il, &, §3). JIJIst 3TOTO COCTaBIISIEM CUCTEMY YpaB-

HEHU (A—KE)E =0:

A=A,=1
2-1 -1 1\ & 0 & —& +& =0
-1 2-1 -1)|&,|=|0|wmwm - +&,—-&,=0,
0 0 1-1)\¢&, 0 & =0.

Pewras nonmydyennyto cucremy meronom ['aycca, momyyum:
&1 = E:z’
ag =0,
0=0.

Ionaras &, =c, Haxomum Bexrop &=(C,C,0), KoToOpbIii
2 -1 1

npu Jr000M

c#0 ecth coOCTBeHHBIH BekTop MaTpumbl A=|-1 2 -1| ¢ cobcTBeH-

0O 0 1

HBIM 3HaueHUEeM A, =A, =1.
Ay =3
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2-3 -1 1)(g) (O &~ &, +8, =0,
-1 2-3 -1||&, |=|0|mm - -&,—-E&, =0,
0 0 1-3)\&; 0 & =0.
Pemas nonydyennyto cuctemy metoqaom ["aycca, noayyum:
& =-S,
& =0,
0=0.
[Tonaras &, =C, HAXOIUM BEKTOP E= (—C, C, O), KOTOPBIN TIPH JTFOOOM
2 -1 1
c#0 ectp coOcTBeHHBIH BekTOp MaTpuubl A=|-1 2 -1| ¢ cobcTBen-
0O 0 1

HBIM 3HaYCHUEM A, = 3.

Otser: A, =A,=1m E:(C,C,O); A;=3u E:(—C,C,O).

3aganue 6. Hailimure HanOonbllee M HaWMEHbIIEE 3HAYCHUS JIMHEHHOMU
byHKIMu F =X — Y npu orpaHUYEHUSX:

y<X+3,
y>Xx-3
3X+y+72>0,
5x+y—-9<0. %

Pewenue
3ameHsIsl 3HaKu HEPAaBEHCTB B B
CUCTEME OTpPaHMYCHUN Ha 3HAKU
TOYHBIX PaBEHCTB, MOJYYUM YpaB-
HEHMS YETBIPEX MPSAMBIX: C X
y=X+3
y=X-3 D
3X+y+7=0,
5X+y-9=0.
[TocTpoum 3TH TIpsAMBIE B JI€-

KapTOBOM  CUCTEME  KOOpJHMHAT
(puc. 1) Puc. 1
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Ctpenku yka3bIBalOT, KaKUe MOITYIJIOCKOCTH B MEPECEUSHUH JAt0T MHO-
royrojbHUK perieHuii (dersipexyroibHuk ABCD). Ilpu aToM BepIimHbI ye-
THIPEXYTOHHIKA HAXOIATCS B TOUKAX:

A(-2:1), B(L4), C(2;-1), D(-L —4).

Brruucnum 3nauenus nuHelHoN Qynkuuu F (X, y) =X —Y B yKa3aHHBIX

F(A)=F(-21)=-2-1=-3;
F(B)=F(L4)=1-4=-3;
F(C)=F(2-1)=2+1=3;
F(D)=F(-L-4)=-1-4=-5

Ortset: F, = F(C)=3, F. = F(D)=—5.
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5. MIPOMEXYTOYHBIA KOHTPO.JIb

[Tocne 3aBepiieHnst U3y4eHUsI TUCHUTITUHBI CTYACHTHI CAI0T SK3aMEH.

K sk3ameHy nomyckaroTcs TOJIBKO T€ CTYACHTHI, Y KOTOPBIX 3a4TCHBI
WHIUBUTy JIbHBIC 3aJIaHUS.

O0pa3zen 3xK3aMeHaIlMOHHOr0 OUjIeTa sl CTYI€HTOB, U3yYaroLuX JIUC-
IUIUIMHY 10 KJIACCUUYECKOM 3a04HOM hopme, TpUBEICH B pazzene 5.2.

OO6pa3zen Ounera st CTyACHTOB, U3YYAIOIIUX JUCHUILUIUHY C IPUMEHE-
HUEM JUCTAHIIMOHHBIX TEXHOJOTUH, IPUBEJECH B pazeie 5.3.

HToroBas olleHKa 10 TUCIUTLINHE (DOPMHUPYETCS 110 Pe3yJIbTaTaM ClIadu
WHIUBUTyJIbHBIX IOMAITHUX 3a/IaHA U dK3aMEeHa.

5.1. Boripochl AJ151 IOATOTOBKHU K IK3aMEHY

1. Jluneiinble onepanuu Haa MarpuamMu. CBOMCTBA TMHEHHBIX ONEPALUA.

2. Henunelinple omepanuu HajJ MaTpUlaMU: TPaHCIIOHUPOBAHUE, yM-
HOKEHUE.

3. Ompenenurenb KBaAPATHON MaTPHUILIBL.

4. CBoiicTBa OIIPEACIIUTEIICH.

5. Panr marpuipl: onpeneneHue, BHIYUCICHUE METOJIOM 3JI€MEHTapPHBIX
npeoOpa3oBaHUM.

6. Merton Kpamepa perieHus: CucTeM JUHEHHBIX ypaBHEHUM.

7. Merton ['aycca pelieHHs: CUCTEM JTMHEUHBIX YPABHEHUM.

8. OOparHas maTpwIia.

9. Pemenne MaTpUYHBIX YPaBHECHUM.

10. MaTpu4HbBIi METOJ] pEIICHUS CUCTEM JIMHEHHBIX YPaBHEHUIA.

11. OgHOpOAHBIE CUCTEMBI JINHEUHBIX YPABHEHUN.

12. MuHOpBI W anredOpandeckue AOMOTHEHUs. Pa3noxeHue ompenenu-
TEJIs 110 AJIEMEHTaM CTPOKH (CTOJIOIA).

13. n-MepHbIe BEKTOPHI U JAeHCTBUS ¢ HUMHU. [Ipumepsl.

14. JluneitHas 3aBUCUMOCTD U JIMHEWHAs! HE3aBUCUMOCTh BEKTOPOB. bazuc.

15. CoiicTBa COOCTBEHHBIX BEKTOPOB MATPHIIHI.

16. Beruucnenue onpeaenurenci.

17. Cucrembl nuHENHHBIX YypaBHEHUN. OCHOBHbBIE TIOHATHUA. Y CJIOBUSA CO-
BMECTHOCTH.

18. OcHoBHas 3a1a4a TMHEHHOTO POTPAMMHUPOBAHHS.

19. 'eomeTpuyeckuii METO PEIICHUS] CUCTEM JIMHCHHBIX HEPABCHCTB.

20. CoOcTBEHHBIC BEKTOPHI U COOCTBEHHBIC YMCIIAa MATPHIIHI.
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5.2. O0pasen Ik3aMeHALMOHHOI0 OMJIeTA AJIsl CTY/I€HTOB,
H3YYALIMX JMCHUILIMHY 110 KJIACCHYeCKOH 32049HOi (popme

Cryaentsl, ooyuatomuecs no K3®, cnaioT sx3aMeH BO BpeMs dK3ame-
HAI[MOHHOM ceccuu no Oowmiieram. Kaxablii OMIIeT CONEpKUT OAUH TEOpEeTHYE-
CKUH BOIIPOC U TPHU 337aud. DK3aMEH CUNUTACTCS CAAHHBIM, €CJIHM BBIIOJIHEHO
ooiee 55 % 3amaHui.

DK3aMeHAUOHHBINA Omiter Ne 0

———

1. MuHops! U anredpandeckue AOMOIHEHUs. Pa3noxeHue onpeneauTens mo
AJIEMEHTaM CTPOKHU (CTOJIONA).

2. Pemute cuctemy:
2X, — X, +3%X; —2X, —4X, =0,
4X, —2X, + 5%, + X, — X, =0,
2X, — X, + X3 +8X, —2X; =0.

3. JlokaxxuTe, 4TO BEKTOPHI:
e={-1-2},&={81-1},8={-143}

MOXHO TPHMHATH 3a HOBBIH 0a3iCc M HAWAUTE KOOPIMHATHI BEKTOPA
X :{4, 7, 9} B DTOM Oasmuce.

0 2 5 12 15 4
4. lanpl Matpuniel A={3 1 2|u B={14 9 17 |. Halinure:
01 2 6 3 8
a) matpuiy SA—-2B, 0) matpuiry AB — BA.

5.3. O0pasen Ik3aMeHALMOHHOI0 OMJIeTa /ISl CTYI€HTOB,
M3YYAKIUX JUCUMILVINHY JUCTAHIMOHHO

B manHOM paznerne mpuBeAeHBI MPUMEPHI BOMIPOCOB U3 IK3aMEHAIMOH-
HOTO Owmjera NSl CTYJEHTOB, CIAIOIINX 3K3aMEH B OHJIAMH pexXume (depe3
Wutepner Ha caitte J10). Dk3aMeHallMOHHBIN OuieT Bkiodaer B cedsa 20
3aIaHUI: 3a7laHusl Ha BHIOOP €MHCTBEHHOTO OTBeTa (8); 3a/laHusl HA BBHIOOD
MHO>XECTBEHHBIX OTBETOB (4); 3aJjaHUs HA YCTAHOBJICHUE TIOCIIEI0BATEIIBHO-
ctu (4); 3a7aHusl HA YCTAaHOBJICHUE COOTBETCTBUS (2); 3aaHMsl I KPaTKOTO
otBera (2).
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1. 3aganus Ha BBIOOP €IMHCTBEHHOTO OTBETA

2 3 4
Onpenenurenn -3 2 —2| paBeH:
1 4 -6
1) -4
2) —12
3) 108
4) 24

2. 3amanusi Ha BBIOOP MHOKECTBEHHBIX OTBETOB

IIyTém 3JieMeHTapHBIX NpPeo0pa30BaHWiIl HaJ CTPOKAMH MaTpHIa
OJHOPOAHOM CHUCTEMbI JIUHEHHbIX YPABHECHUI NPUBEIeHA K BUY:

1 2 3 4
A= :
017 2

1 2
B xaudectBe 6a3ucHOTO BHIOpaH MUHOD ‘ ‘ Torna pynmamenTaabHas
CHCTEMA PELICHUNA COCTOUT U3!
0 11 1
-2 —7 1 0
) Xo=| o | Xam| ) Xy=| | %=
1 —2 0
0 0 11 -11
2 4 -9 5
3) X, = , X, = ; 4) X, = , X, = ;
) 1 0 2 O ) 1 1 2 _1
1 2 1

3. 3aI[aHI/I$I Ha YCTAaHOBJICHHC MMOCJICA0BATCIIbHOCTH

Ykaxure nmocjaeaoBarcJibHOCTb, B KOTOpOﬁ BO3MOKHO BBINNOJHHUTDH
IMPOMU3BECACHUEC MATPUIL

1) Ay
2) By
3) C:1><4
4) Dys
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4. 3a,I[aHI/I$I Ha YCTAaHOBJICHHUEC COOTBCTCTBUA

YcraHoBuTe COOTBETCTBHE MEKIY COOCTBEHHBIMH 3HAYEHUSIMH H

-4 -1 -1
co0CTBEeHHbIMH BeKTOpamMu Matpunsl | -1 -4 -1
3 -3 6
CoOcTBeHHBIE BEKTOPbI CoOcTBeHHbBIE 3HAYEHUS
1
1) |1 1) -3
1
0
2)| 1 2) -5
-1
1
3|1 3) -6
0

5. 3agaHus A KpaTKOro OTBETA

Haiinute Hauboabiiee 3HavyeHue JuHeiHo ¢yHkuum F =2Xx-5y
NpH OrPAHUYEHUSAX:

X+y-1<0,
2X—y >0,
X—2<0,
y>0.
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