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3AJAYN UBYYEHUA JUCHUITJINHBI.



o CO3/IaHUE OCHOBBI JUISl PA3BUTHS JIOTHYECKOTO MBIIUICHHUS 1 MaTeMaTHYECKOI KyIIbTYpBI,
. ¢dbopmupoBanue:
- 0a30BbIX 3HAHUI U TPUOOPETECHHE OCHOBHBIX HABBIKOB MCIIOJIb30BAHUS MaTEMATHYECKOTO
ammapara ISl peICHNs] TEOPETUIECKUX U MPHUKIIATHBIX 33124 YKOHOMUKU;
- HE00XOAUMOTO YPOBHS MAaTEeMaTHUECKOM MOATOTOBKH JUISI OCBOSHHS IPYTUX MaTEMAaTUIECKUX
¥ TIPUKJIATHBIX AUCIUIUIMH, U3Y4aeMbIX B PaMKaX KOHKPETHOTO POQUIIL.
B xo7e n3ydeHus IUCIUITMHBI CTABATCS 3a/1a4H:
3HaTh OCHOBHBIE TIOHSTHUS, METOIMKU PAaCYETOB U METOIbI HCCIICIOBAHNH JIMHEHHOM anreOpsl,
MaTeMaTHYECKOT0 aHAJIN3a U TUCKPETHOW MaTeMaTUKH, HEOOXOAUMBIE /ISl YCHEITHOTO
penreHus (UHAHCOBBIX M YKOHOMUYECKHUX 33/1a4 aHAJIH3a.
YMeThb pemarb TUIOBbIE IPUKIIAJAHBIE 337a4H, CO3/1aBaTh HEIIPEPBIBHBIEC U TUCKPETHBIC
MOJIEIH, TIPUMEHSITH TEOPETHYECKUE METOIBI IS PEIICHUS MAaTeMaTHIECKUX
HKOHOMUYECKHUX 3a/1a4.
Brianets HaBbIKaMU IPUMEHEHUSI COBPEMEHHOTO MaTEMaTHYECKOTO HHCTPYMEHTAPHS ISt
pelIeHust 5)KOHOMUYECKUX 3a/1a4.

2. METOJAUYECKHWIN MATEPHAI
ITPABHUJIO KPAMEPA

PaCCMOTpI/IM CUCTCMY 3-X JIMHEMHBIX ypaBHeHI/Iﬁ C TpEMA HCU3BCCTHBIMMU:

apX tapx; tapx; =5,
@y X F g Xy tapx; =hy,

@y Tlga Xy T gy =5y

Ornpenenurens TPETHETO MOPsAJIKa, COOTBETCTBYIONIUN MAaTPHUIIE CUCTEMBI, T.€. COCTABJICHHBIN U3
K02 (UITMEHTOB MIPU HEU3BECTHBIX,

1ty 3
A=lan ax dn

iz dsn dsy
HaA3bIBACTCs onpedeﬂumeﬂeM cucmemsl.

CoctaBuM emié Tpu OonpeAeTuTeNs CISAYIOIIMM 00pa3oM: 3aMEeHUM B omnpeaenutene D
rnocieaoBarenbHo 1, 2 U 3 cToNOIBI CTOIOIIOM CBOOOHBIX YIEHOB

B @ A a;p & apg a;; dz &
Ly=thy gy dpsl Lp=lagy by agl da=lag axm B
by dap  dag dz B3 dam a5 dag By

Torma MOXXHO J0Ka3aTh CJ'IGILYIOIJ_II/Iﬁ pe3yibTar.



Teopema (mpaBuiio Kpamepa). Eciiu onpenenurens cuctemsl A # 0, To paccMarpuBaemas
cucTeMa UMEeT OIHO U TOJBKO OJIHO pELeHHUE, TPUIEM

JlokazatenbctBo. MTak, paccMOTpUM CUCTEMY 3-X YPAaBHEHUM C TPEMSI HEU3BECTHBIMU.
YMHOXHUM 1-0€ ypaBHEHHE CHCTEMBbI Ha anredpanyeckoe AonoaHeHue Ajq 3JeMeHTa ajq, 2-0€
ypaBHeHUE — Ha Ap; 1 3-€¢ — Ha As;!

Ay xy + Ay apxg A = Ak,

Apa gy m +Ayag,xy +Apanr; = A8,
Az +Anaa xy + Ayasxs = Ak

CnouM 3TH YpaBHEHHUS:

(A e+ Agyag + e ) + (A e g + Agyags + Ayjasy xg +
+ (A s+ Agags + Anasa)xg = bpdy Hh Ao B Ay

PaccmoTpuM Kax1yro U3 CKOOOK U IIPaByIO 4acTh 3TOro ypaBHeHMs. [1o Teopeme o pasiioxeHuu
OIIpesieNIUTeNs MO0 JIeMeHTaM 1-To cronbua

Apay + Ayag + Ay =4 ]
Janee paccMoTpuM KO3 ULIMEHTHI IPU Xy:

4 4 4 p g iz tha g3
22 @33 12 @13 12 %13
Aayg+ Agaag + Aadan = app —dg +as; = a2y @z dasl=0

32 @33 d3z  das 22 23
iz s dag

AHAJIOrMYHO MOXKHO IT0Ka3aTh, YTO U Ay + Agtigy + Apyaz; =0 .
by a3
By by Ay s dy =ty any axl=4)

[#3 L
HakoHel[ HeCTI0KHO 3aMETHUTD, YTO by axp as

Takum 06pa3oM, HOTy4aeM PaBeHCTBO: Aoxmp=dy
M
CIle10BaTeNbHO, &

. = Aoxo=A
AHaOTrHYHO BBEIBOJATCS PaBC€HCTBa = 13 1"_"12 u 3

TEOPEMBI.

*, OTKYy/Zla U CJIEyEeT yTBEPXKICHUE



Taxum 06pa3oM, 3aMEeTHUM, UTO €CIIU ONpPEeNuTeNb cucTeMbl A # 0, TO cucTeMa uMeeT
€IMHCTBEHHOE PEeIlIeHne U 00paTHO. Ecin e onpenenuTeNb CUCTeMBbl PaBeH HYJI0, TO CUCTEMaA
1160 nMeeT OECKOHEUHOE MHOYKECTBO PEIICHUH, 1100 HE UMEeT PElICHH, T.€. HECOBMECTHA.

IIpumepsl. Pemnts cucreMy ypaBHEHUN

Uraxk, x=1, y=2, z=3.

2. Pemmre cucteMy ypaBHEHUH MPH pa3IMYHBIX 3HAYCHUSAX MTapaMeTpa p:

CucreMa UMeeT €IMHCTBEHHOE penieHue, eciu A # 0.

. [ToaTomy

1. Tlpum

2. Tlpu p = 30 noxyvaem cucreMy ypaBHEeHUH OTOpasi HE UMEET
pELIeHM.

3. Tpu p =30 cucrema npuHUMAET BUJ U, CJIEIOBATEIILHO,

uMeeT 0ECKOHEUHOE MHOXKECTBO pelieHuit X=Y, y/R.



METO/J TAYCCA

Panee paccMOTpeHHBIE METOBI MOXKHO IIPUMEHATH IIPU PELIEHUH TOJIBKO TEX CUCTEM, B
KOTOPBIX YHCJIO YPABHEHUI COBIIAJAET C YUCIOM HEU3BECTHBIX, IPUUEM ONPEACIUTEND CUCTEMBI
JOJDKEH OBITh OTIMYeH oT HyJsi. Meton ["aycca siBnsieTcs 6osee yHUBEpCaIbHBIM U TPUTOJICH
JUI CUCTEM C JIFOOBIM YKMCIIOM ypaBHEHUH. OH 3aKIII0YaeTCsl B [10CIIE10BATEIbHOM UCKIIOUEHUN
HEU3BECTHBIX U3 YPABHEHUU CUCTEMBI.

BHOBb paccMoTpuM cuctemy u3 TpEX ypaBHEHHI ¢ TpeMsl HEU3BECTHBIMU:

apx) t @y Tapk; =i
X tapXy task =b

@aX) T sy TasaX: =y

[TepBoe ypaBHEHHE OCTaBUM O€3 U3MEHEHUS, a U3 2-T0 U 3-T0 UCKIIIOUUM CllaraeMble,
coJziepskauiue Xi. J{i1st 3Toro BTopoe ypaBHEHUE pa3AeiiuM Ha dp1 U YMHOXKHUM Ha —d11, @ 3aTEM
CJIOXHM C 1-bIM ypaBHEHHEM. AHAJIOTHYHO TPEThE YPaBHEHHE Pa3/Ie/iUM Ha d3; U1 YMHOKUM Ha —
ai1, a 3aTEM CJIOXUM C NepBbIM. B pe3ynbpTaTe ucxoiHas CUCTEMA IPUMET BUL:

apky tapxy tapx; =&,
' ¢ N
Bon Xyt X =5,

' ' N
@3p%y Ttz =5

Ter[epL M3 TIOCJICAHETO YPpaBHCHM UCKIIIOUMM Cl1aracéMoe, COACpKamiee Xo. I[J'ISI 9TOI'0 TPETHE

YPaBHEHHUE Pa3/IEIUM Ha
CUCTEMY ypaBHEHUI:

, YMHOXXHUM HA U CJIOKUM CO BTOPBIM. Torma 6yz[eM HNUMCTb

OTCIOI[a U3 NOCJICAHETO YPpABHCHUA JICTKO HauTH X3, 3aTEM U3 2-r0 YpaBHCHUA X2 U, HAKOHEL, U3
1-ro —X;.

HpI/I HUCIIOJB30BaHHUH MCTOda Faycca YpaBHCHUA IIPU HCOGXOIII/IMOCTI/I MO>KXHO MCHATH MCCTaMU.

YacTo BMECTO TOT0, YTOOBI MUCATh HOBYIO CUCTEMY YPaBHEHH, OTPaHUYMBAIOTCS TE€M, YTO
BBIIIMCBHIBAIOT PACIIMPEHHYIO MATPUILY CUCTEMBI:




Y 3aTeM IIPUBOJAT €€ K TPEYrOJIbHOMY WIM IAAarOHAJIbHOMY BUY C IIOMOILBIO AJIEMEHTAPHBIX
npeoOpa30BaHUA.

K snemenmapuvim npeobpazosarnusm MaTpuIlbl OTHOCSATCS CIICIYIOIIUE TPEOOPA3OBAHHMS:
1. mepecraHOBKa CTPOK WUJIH CTOJIOIOB;
2. YMHOXXEHHUE CTPOKH Ha YUCJIO, OTIIMYHOE OT HYJIS,

3. npubaBieHHE K OAHON CTPOKE APYTUE CTPOKH.

IIpumepsl: Pemnts cucreMsl ypaBHeHM MeTo0M ['aycca.

Ax—iy+dx=2,
dx—oty+2z=1,
Sx—by+dz=73
30-3 2|2y x(-d =y {3 -3 2| 2 32 =3 2|2
4 -5 21| =@ |+ |0 -3 -2|-5|x(-D|0 -3 -2|-5
15—643 =3 40 =3 2 [=-1) + 0 0 4 | 4
BepnyBuuch k cucteme ypaBHEeHUH, Oy1eM UMETh
Ax—3v+2x=2, x=1
—3y—2z=-5, y=1,
dz=4 z=1
Ax—2y+3z=10,
X=0v+2z=7,
2 2x4+3v+z =10
BelnuineM paciimpeHHy0 MaTpuIly CUCTEMBI U CBEJIEM €€ K TPEYTrOJIbHOMY BUITY.
3 -2 35 1 =35 25x[—3]+x{—2] 1 -5 2|5 1 =5 2|35
1 =5 23|, |3 -2 3[3 +D 13 =3=-12( |0 13 =3-12|
2 3 10 2 3 10 0 13 =3-10) [0 0 0|=2
BepHyBIIuCh Kk cucTeMe ypaBHEHUM, HECTI0)KHO 3aMETUTh, YTO TPETHE YPABHEHUS
CUCTEMBI OYIeT JTOKHBIM, a 3HAYHUT, CUCTEMA PEIICHUN HE MMEeT.
2x+3y—z =3, 2 3 13
dx+by—2z=6, 4 6 =216 |
3 ix—y+2z=-1 2 =1 211

Paznenum BTOpYIO CTPOKY MaTpHIlbl HA 2 K TIOMEHAEM MECTaMH NIEPBBIN U TPETUI
cronbuku. Toraa nepselii cTonbder OyneT cooTBETCTBOBATH KO (UIIEHTaM IIPH
HEN3BECTHOM Z, a TPETUH — MPH X.



-1 3 2/3) =2 [-1 3 2|3

-1 3 2[3] |+ 0 0 00|

2 =1 3-1 o 5 75
2x+3y—z=73
0=0,
FTrx+oy =5

BepHemcs k cucreMe ypaBHEHUM.

W3 Tperbero ypaBHEHUs BbIpa3UM OJHY HEM3BECTHYIO YepeE3 APYIYIO U IIOJCTaBUM B

nepBoe.
7 7
y=1-—x, y=1-—x,
21 ’ o 1?
2x+3——zx—z=3, Z=——*%x
5 5

Takum oOpa3om, cucteMa UMeeT OECKOHEYHOE MHOKECTBO PEIICHUH.

YCJOBHUE KOHTPOJbHOM PABOTBI

B cooTBeTcTBHMM ¢ y4eOHBIM IJIAHOM TO AMCHUIUIMHE «MaTeMaTuka» KakIblid CTYACHT
JIOJDKEH BBITIOJHHUTH JIOMAITHIO KOHTPOJIBHYIO paboTy (10 MPUBEICHHBIM B JIaHHOW OpoiIope
BapHaHTaM) B CPOKH, YCTAHOBJICHHbIE y4E€OHBIM I'pauKOM.

ITo xoHTponbHOM padoTe. Ha cobeceoBaHnU BBIACHAETCS, HACKOJIBKO ITTyOOKO YCBOEH
NPOIIEHHBI MaTepHall U COOTBETCTBYIOT JIM 3HAHHSI CTY/ICHTAa M €r0 HAaBBIKH B PEIICHUH 33734
Ka4yecTBY MpPEJACTaBICHHONM paboThl. 3ayeT MO KaXJIO0W KOHTPOJIBHOM paboTe CTYAEHTHI
HOJIYYatoT JIMIIb MOCIIE YCHEIHOTO IPOXO0KIEHUS coOeceJ0BaHus.

Homep BapuaHTa KOHTpPOJIbHOM pabOTHI ompenensercs Mo nocrneoueu yugpe nomepa
JUYHO20 Oenda CMyOeHma, KOMOpbll CO8naddem ¢ HOMEPOM €20 3A4emHOU KHUMCKU U
cmyoenuecko2o ounema.

Cpoku mpencTaBleHUs JOMAIIHEH KOHTPOJBbHOM paboThl Ha MpPOBEPKY YKa3aHbl B
WH/IMBUIYAIEHOM TpaduKe CTYJIeHTa, a JUIs CTYJCHTOB JTHEBHBIX TPYII TaKKe COOOIIAIOTCS BO
BpeMsl OCEHHEH ycTaHOBOYHOI ceccuu. OJIHAKO 3TU CPOKHU SBISIOTCS KpaliHUMU. YTOOBI paboTta
ObUla CBOEBPEMEHHO IPOBEPEHA, a MPH HEOOXOTUMOCTH J0pabdoTaHa M CllaHa MOBTOPHO, €€
HA/JISKUT TPEACTaBUTh 3HAYUTENBHO paHBIIe YKa3aHHOTO cpoka. CTyneHTaM ITHEBHBIX TPYII
PEKOMEH/IyeTCsI CBOIO JOMAIITHIOK KOHTPOJBHYIO Pa0OTy BBITIOJIHITH BO BPeMsl YCTAaHOBOYHOMU
CecCHd, Ha KOTOpOW wu3maraercss ydeOHBbIH Marepuan. DTO JacT BO3MOXKHOCTb CTYIEHTY

HCIIOJB30BaTh CBOC HpC6BIBaHI/IC B UHCTUTYTC IJIA KOHch'IBTaI_II/Iﬁ 0 BCEM BO3HHUKIIUM IIpU
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BBIMOJHEHUH PaboThl BompocaMm. Ilocie okoH4YaHMsS ceccuM B TE€YEHHE ABYX HEZelb padoTy

HE00XO0JMMO OKOHYATENIbHO 3aBEPIINTD, a 3aTEM IIPEICTABUTh HA IIPOBEPKY.

Ecnu B xome HammcaHusi pabOThl y CTyJIEHTa IMOSBSTCS BOIPOCHl WM 3aTPYyAHEHUS B
pellleHrr 3a/a4 KOHTPOJBHOTO 3aJjaHHsi, OH MOXET OOpaTUTHhCS B MHCTUTYT 3a YCTHOW MU
MUCHhMEHHOW KOHCYJbTAIMEH (HarpuMep, 1Mo 3JIEKTPOHHOM rmoure Ha popyM Kadenpsi).

[Ipu wu3yyenuu y4yeOHOro Marepuaja W TIOATOTOBKE K KOHTPOJBHBIM paboTram
PEKOMEHIyeTCsl HCIOJb30BaTh YUEOHHKHM U Yy4eOHBbIE MMOCOOUs, 3JIEKTPOHHBIE PECYPCHI,
NPUBE/ICHHBIC BhILIE B pa3zene «JIutepaTypay, a Takke JaHHYIO OpOLIOpY.

[Tocne mpoBepkH KOHTpOJIbHAS paboTa CTyAeHTa Moiy4yaeT oueHKy «Jlomyckaercs K
cobecenoBanuto» min «He momyckaercst K co0ece10BaHUION.

KontponbHas pabGora coaepkutr HaOOp 3aJaHul, TMpPH BBIMOJIHEHUH KOTOPBIX
HEO0OXOIMMO COOIIOAATH CICAYIOIINE MPaBHIIA.

1. PaGora nomkHa OBITH BBIMOJIHEHA B IIKOJIHHOW TETpaau, UMEIOUICH Imupokue (He MeHee 3
CM) TIOJISI JJIs 3aMEeYaHuil PeLieH3eHTa.

2. Ha oGnoxke TeTpaam cienyer yka3aTh (GaMIIdIo, UMs, OTYECTBO (TIOJHOCTHIO), (haKyIbTeT,
CHEIHNAIbHOCTh, KypC, HOMEp JUYHOIO Jeja, BapUaHT U HOMEpP KOHTPOJIbHOW paboThl, a
Takke (aMUIIHIO MPENo/IaBaTeNIsd K KOTOPOMY HaIlpaBisieTcs JaHHasi paboTa Ha MPOBEPKY.

3. Ilepen pemennem Kaxa0i 3aauyl HY>)KHO IIPUBECTH (pacrieyaraTh, WK MEPErnucaTb OT PYKH)
IIOJIHOCTBIO €€ YCIIOBUE.

4. Cnepyer HpuaepKUBAaThCS TOW MOCIENOBATEIBHOCTU NMPH PELICHUM 337a4, B KakoW OHU
JIaHbI B 33JJaHUH, CTPOTO COXPaHSIsl IPU STOM HyMEpalluio IpUMepoB (3a1auq).

5. He nomyckaercs 3ameHa 3a7a4 KOHTPOJIbHON pabOThI IpYTUMH 33aHUSIMH.

6. Pemienus 3amau JOMKHBI COMPOBOXKAATHCS PA3BEPHYTHIMH MOSCHEHUSIMHU, HYKHO MTPUBECTH B
o01IeM BUJE HCTOJb3yeMble (OPMYIbI C OOBSICHEHHWEM YIOTPeOsieMbIX 00O3HAYCHUH, a
OKOHYATEJIbHBII OTBET CIEAYET BBIIEIUTD.

7. Ueprexx Kk 3amaue 5 MOMKEH OBbITh BBIOJHEH B MPSIMOYTOJIBHON cHCTeME KOOpAMHAT B
MOJIHOM COOTBETCTBUHU C IaHHBIMH YCIIOBUS 33JJauH.

8. B konie paboTbl MPUBOJUTCS CHHCOK WCIIONB30BAaHHOW JINTEPATYphl (YKa3bIBAIOT aBTOpa,
Ha3BaHUE, U3ATEIHCTBO, TOJl U3aHHS ), CTABUTCS J1aTa OKOHYaHUS paOOThI U MOAMKUCH.

9. Ecnu BblUMCIIGHUS, BBINOJHSAEMBIC TPH PEIICHWW 3a]ad, NPHOIMKEHHBIE, TO CIEIyeT
NPUIEPKUBATHCS TIPABWIT IPUOIIMKEHHBIX BHIYHACICHUH.

Ecnu pabGota nosyunsa B 1eJIOM MOJ0KHUTENbHYIO OLIEHKY («JlomyckaeTcst K coOeceloBaHUIO»),

HO B HEH ecTb OTHeNbHble HenoueThl (yKa3aHHblE B TeTpaau), TO HYXKHO CJelIaTh

COOTBETCTBYIOIIHUEC MCIIPABJIICHHUA W JOIIOJHCHUSA B TON Ke TETpaau (HOCJ’I@ UMCIOIIUXCs
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pemeHuit u 3amucu «Paborta Ham ommOKaMu») W MPEIBIBUTH T0PAaOOTKY Ha coOeceqOBaHUM.
Ecimu pabora «He momyckaercs K coOecelOBaHHIO», €€ HEOOXOJUMO B COOTBETCTBHH C
TpeOOBaHUSIMU TPEMOaBaTeNsi YaCTHYHO WM MOJIHOCTBhIO Tepenenars. [oBTOpHYHO pabory
HAJIO BBITIOJIHHUTH B TOM )K€ TeTpaau (€CiHM eCTh MECTO) WJIM B HOBOWM C HAJIHUCHIO HAa OOJIOXKKE
«[ToBTOpHAsT», yKa3aB (aMHIIMIO IMPETOAaBaTeisi, KOTOppIM paboTa Oblla paHee HE 3adTeHA.
Bwmecre ¢ He3auTeHHOI pabOTOM, MOBTOPHYIO pabOTy MPEICTaBUThL CHOBA HA IPOBEPKY.
KontponbHast paboTra HE 3a4MTBHIBACTCS, €CIIM €€ BAapUAHT HE COBIAAAET C IMOCIEIHEH
POl HOMEpa JMYHOTO Jieja CTYJCHTa MM OHAa BBIIIOJHECHA 10 BapuaHTaM MPOIUIBIX JIET.
3auTeHHBIE PAOOTHI TPEIBSIBISIFOTCS HA OJK3aMEHE W HE TOJUIeKAT BO3BPAIICHUIO TOCIE

YCHEIIHON CIa4M 3K3aMeEHa.

BAPUAHTBI KOHTPOJIbHOM PABOTHI Nel
BAPHUAHT 1

(013 cmyodenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKanuusaromea yugpoi 1)

1. JlaHbl MaTpHIIbL:

2 -3 0
1 -2 3 1
5 1 -1
A=|0 1 2 -1luB= .
1 1 0
2 0 2 1
2 1 -1

Haiitu wmarpunty C=B-A wu BbISICHUTH, SBISAIOTCS JH CTpoku Matpunbl C JTHHEHHO
3aBUCHMBIMU.

2. MetosioM 00paTHOM MaTPHUIIbl PELIUTh CUCTEMY YpaBHEHHUI:

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

3. Metomom IMaycca penmuTh CHCTEMY YPaBHEHHIA:

10
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2X, + 5Xx, — 1Ix;, - 4x, = 9,
- X, + 33X + 3, = 13
XX + X, - X5 + 2x, = 21

Haiit o1HO 13 ee 0a3MCHBIX PEIICHUH.

4. HaiiTu ¢ momoIsio mpeodpazoBaHus CTPOK 0OpaTHYIO MaTPHUILy K MATPHUIIE

BOCIHOJIb30BaBIINCH CXEMOM

(4E)— (E]47).

5.Pemuts Fpa(bPI‘leCKI/IM MCETOIOM THIIOBYIO 3a/la4y OIITUMU3AUU.

WuBectop, pacnonaratouiuii cymmoit B 300 Thic. JieH. €., MOKET BJIOKUThb CBOM KamuTail B
aKIMM aBTOMOOWJIBHOTO KOHIIepHAa A M cTpoUTeNabHOro npeanpusatus B. UToObl ymMeHBIINTH
PHUCK, akIMi A TOJIKHO OBITH MPUOOPETEHO MO KpaliHel Mepe B J1Ba pa3a Ooiiblie, yeM akuuii B,
IpUYeM MOCIeTHUX MOXKHO KyNUTh He 6osee ueM Ha 100 TeIc. ieH. en.

JuBunens! o akusiM A coctaBisitor 8% B roj, no akiuusm B — 10%. Kakyro makcumanbHyto
IpUOBLITb MOKHO MOJYYHUTh B TIEpBbIN roa?

[TocTpouTh SKOHOMHUKO-MaTEMaTHIECKYI0 MOJETH 33/1a4H, JaTh HEOOXOAUMbIe KOMMEHTapUHU K
€e AJIEMEHTaM M MOJyYUTh pelieHHe IpapuuecKuM MeTonoM. YTo Mpou30iAeT, eciu penarhb
3aa49y Ha MUHUMYM U TI09eMy?

6. Mertosiom oOpatHoii MaTpuils! 1 1o popmynam Kpamepa pemuts cucteMy ypaBHEHUI

5x1+3x2+ x3= 2,.
3x1 - 2.;\‘.'2 + 6x3 = -'7,
2x+ x5 — x3=-5,

BAPUAHT 2

(012 cmyoenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKAHYUBAIOMCA UUPpoil 2)

1. JlaHbI MaTPHIIBL:
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1 -1 -1 -2

1 -2 0 1

A: u = .
2 0 -2 4

-1 2 1 -1

Haiitu matpuny C = A- B’ +2E 1 BeIsCHHTB, HMEET JIM OHA OOPATHYIO.

2. Meronom [Maycca pemiuTh CUCTEMY YpaBHEHUN:

X, + 2X, — 2%, = 1
X, + 3X, — 33X, = 1
33X, + X, — 2% =

3.BBI$ICHI/ITB, SIBJISICTCS JIM COBMECTHOM CHCTEMa ypaBHeHPIfI:

3%, + 55X, + 2%, + 4x, = 3,
2%, + 3X, + 4%, + 5x, = 1
S5X, + 9x, - 2X; + 2X, =

4. HaiiTu ¢ momolIsio mpeodpazoBaHus CTPOK 00paTHYIO MaTpUIly K MaTpUIE

2
1
2

o b~ K
w =

BOCIOJIL30BAaBIINCH CXEMOU

(4E)— (E[47).

5.Pemuth Fpa(l)I/I‘-IeCKI/IM MCTOIOM THUIIOBYIO 3a/1a9y OIITUMU3AIUU.
CoBxo03 AJI1 KOPMIJICHUS JKHBOTHBIX MCIIOJIB3YCT JIBAa BHJAa KOpMa. B nnHeBHOM panuoHe

’KUBOTHOTO JIOJDKHO COJIEP)KAThCs HE MEHee 6 eIMHUI] MUTATeIbHOTO BelecTBa A U He MeHee 12
€JIMHUI] TUTaTeIbHOTO BemecTBa B. Kakoe komnyecTBO KopMa Hai0 pacXxo10BaTh €XKEAHEBHO Ha
OJIHOTO KUBOTHOTO, YTOOBI 3aTPaThl OBLIIM MUHUMATBHBIMHU? VICIIOJIB30BaTh JaHHBIE TAOHIIBI:

Kopma KonnyecTBo nuTaTeabHBIX BEIECTB B 1 KT KOpMa
[Turar. BemecTBa 1 2
A 2 1
B 2 4

Ilena 1 kr xopma, T.pyoO. 0,2 0,3

[TocTpouTh SKOHOMHKO-MaTEMATHUECKYI0 MOJENb 3aJaud, JaTh HEOOXOAUMbIE KOMMEHTAPUH K
ee DJIEMEHTaM M TOJY4YUTh perieHue rpadudeckuM MeTooM. UTo Mpom3onaeT, eciau pemaTh
3a/1auy Ha MaKCUMYM U TTouemy?

6. Mertoiom oOpatHoii MaTpuilsl U 1o popmynam Kpamepa pemuts cucreMy ypaBHEHUN

12



,.5xl +8x2 + X3 = 2,
3x1 —2)’.‘2 +6x3 =-'7,
2x + x5 — x3=-5.

BAPHUAHT 3

(012 cmyoenmos, Homepa JAUYHBIX 0ell KOMOoPbIX OKaAHYueaomca yugpoi 3)

1. Pemnth MaTpuyHOE ypaBHEHUE
BX +2X =B’,

S

2. ITo popmynam Kpamepa pemuts cucteMy ypaBHEHUH:

rac

XX, — 3X, + X, = -1
-X, + X, + 2x, = 5
33X, — 2X, + x; = 0.

3. Meronom [Maycca pemuTh cucTeMy ypaBHEHHIA:

Sx, + TX, + 4x; + 3x, = 0,
3, + 4x, + 3, + 2x, = 0,
4x, + 5X, + 5x; + 3x, = 0,
5x, + 6x, + 7x; + 4x, = 0.

4. HaiiTu ¢ momolIsio mpeoopazoBaHus CTPOK 0OpaTHYIO MaTpHILy K MaTpuUlle

1
3
0

o b W
© O O

BOCIIOJIL30BABIINCH CXEMOU

(4E)— (E|47).

5.Pemuthb Fpa(I)I/I‘-ICCKI/IM MCTOJOM THUIIOBYIO 3a/1a4y ONITUMU3AlIUU.

Hexotopast ¢pupma BbimyckaeT fBa Habopa yaoOpeHHid A7 ra30HOB: OOBIUHBINA U YITYUIICHHBIH.
B 00brunbIil HAO0Op BXOAUT 3 KI' a30THBIX, 4 KT GocPOpHBIX U 1 KI KadMiHBIX ynoOpeHul, a B
YAYYIIEHHBIA — 2 KI' a30THBIX, 6 KI' PochOpHBIX U 3 KI' KAIUHHBIX ynoOpeHuid. M3BecTHO, YTO
JUIsL HEKOTOPOTo Ta3oHa Tpedyercs no MeHbiei mepe 10 kr a3oTHbIX, 20 KT GochopHbIX U 7 KT
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KaIMHHBIX ynoopenuil. OObuHbIN HAOOp cTOUT 3 NieH. ell., a yIydlleHHbI — 4 neH. en. Kakue u
CKOJIKO Ha0OpOB y00pEHU HYKHO KYIUTh, YTOOBI o0ecreduTh 3(h(PeKTUBHOE MUTAHUE TIOUBBI
¥ MUHUMHU3UPOBATh CTOUMOCTH?
[TocTpouTh SKOHOMHUKO-MAaTEMAaTHYECKYIO MOJEIh 3a/1a4M, JaTh HEOOXOJAUMbIe KOMMEHTapUHU K
€e PJIEMEHTaM M TOJIyYUTh pelieHHe rpaguuecKkuM MeToaoM. UTo mpou3oiaeT, eciin pemarh
3aJ]auyy Ha MAaKCUMYyM U TI04eMy?

6. Metonom obpaTHOl MaTpulibl 1 1o Gpopmynam Kpamepa pemuTs cucreMy ypaBHEHHIA

Tx + 2y +32_r=l§,
S5x - 3y+2z=15,
10x —11y +5z=36.

BAPUAHT 4

(013 cmyoenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKaHuyusaromea yugpoii 4)

1. JlaHbl MaTpHIIbL:

2 -1 1 1

0 2 2 1
A= uB=

2 0 0 2

1 -2 1 3

Haiitu matpuity C = A- B’ u onpezienuts ee paHr.

2. Metos1oM 00paTHOM MaTpHUIIbl PELIMTh CUCTEMY YpaBHEHHUI:

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

3. Meronom [Maycca pemuTh cucTeMy ypaBHEHHIA:

2X, — X, + X, = 4,
X, + 2X, — 3X; = 5
X + X, - 2%, = 2,
XX — X + X35 = 0.

4. HaiiTu ¢ momoIpio mpeoOpa3oBaHusi CTPOK 00paTHYIO MaTpUIly K MaTpHIle

o O w
o W -
w = O

BOCIIOJIb30BABIIIHChH CXEMOM

(4

E)— (E]47).
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5.Pemnth rpaduyueckuM METOAOM THUIIOBYIO 337auy ONTUMHU3AIIH.

Ha umeromuxcs y dpepmepa 400 rekrapax 3eMiId OH TUIAHUPYET MOCEATh KYKypy3y U coro. CeB u
yoopka KyKypy3sl TpeOyeT Ha Kaxblii rektap 200 neH. en. 3arpat, a cou — 100 nen. en. Ha
MOKPBITHE PACXOOB, CBA3aHHBIX C CEBOM M yOOpKoOii, hepmep momyunia ccyay B 60 Thic. AeH.
en.. Kaxnaplii rekrap, 3acessHHbIM KyKypy30ul, npuHeceT 30 ILIEHTHEpPOB, a KaXIbli TrekTap,
3acesdHHbI coell — 60 1eHTHepoB. DepMep 3aKIOYWI JAOIOBOP Ha MPOAAXY, IO KOTOPOMY
KOKIBIA IEHTHEP KYKypy3bl MPHHECET eMy 3 NIeH. ell., a KaKIbId IIEeHTHEp cou — 6 JeH. ef.
OpHako, COTJIacHO 3TOMY JOTrOBOpy, (epmep 00s3aH XpaHUTh yOpaHHOE 3€pHO B TEUYCHHUE
HECKOJIbKUX MECSIEB Ha CKJaJle, MaKCHUMallbHasg BMECTUMOCTb KOTOporo paBHa 21 TbIC.
LIEHTHEPOB.

®depmepy xoTenoch Obl 3HATh, CKOJIBKO T€KTap HYKHO 3aCeATh KaX0i U3 3TUX KYJBTYP,
4TOOBI IOJYYUTh MAKCUMATBHYIO TIPUOBLIT.
[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYI0 MOJENb 33aJaul, JaTh HEOOXOAUMbIE KOMMEHTApUH K
ee AJIEMEHTaM M TOJyYUTh pelieHHe Tpa@uuecKuM MeToaoM. UTo MpoM30HAeT, eciM pemarhb
3aJauy Ha MUHUMYM U [104eMy?

6. MeTo0M 00paTHOl MaTpuIbl U 110 popMyiam Kpamepa pelurs cucTeMy ypaBHEHHI
3x+2y+z= 5,
 x+5y =-3.

BAPHUAHT S

(013 cmyodenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKAHYUearomea yugpoii 5)

1.Pemuth MaTpU4yHOE YpaBHEHUE

A-X-B=C,

o I B e

2.ITo popmynam Kpamepapemmrs crucreMy ypaBHEHH:

e

4 - X, + 2x, = 0,
=X — 2X, + X3 = -6,
X, + 3, — 3x; = 10

3. Metomom IMaycca penmuTh CHCTEMY YPaBHEHHIA:

5X, + 6x, + 1Ix; + 4x, = 0,
3, + 5%, + 8% + Xx, = 0,
X, + 2%, + 3%, = 0.

4. Haiftu ¢ moMoIipIo TpeoOpa3zoBaHus CTPOK 0OpaTHYIO MaTPHILy K MaTPHUIIE
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BOCIOJIL30BAaBIINCH CXEMOU

(4 A7),

5.Pemuthb Fpa(l)I/I‘IeCKI/IM MCTOJOM THIIOBYIO 3aJlady OIITHUMHU3alluH.

E)(E

[Tponykumst a1Byx BuAoB (kKpacka miasi BHyTpeHHUX () m mHapyxknbix (E) pabor) mocrymaer B
OTITOBYIO MpoJaxy. J[isi mpou3BoACTBa KPAaCOK MCIOIB3YIOTCS IBA HCXOMHBIX MpoaykTa A u B.
MakcuMaabHO BO3MOXHBIE CYTOYHBIC 3arachl ITHX IPOIYKTOB COCTaBISAIOT 6 W 8§ TOHH,
COOTBETCTBEHHO. Pacxombl mpoaykToB A u B Ha 1 T COOTBETCTBYIONINX KPACOK MPUBEICHBI B
TadJIuLeE.

Hcxonnslii PacxoJ MCXOIHBIX IPOJYKTOB HA TOHHY KPacku, T | MakcuMalibHO
MPOJIYKT Kpacka E Kpacka | BO3MO>KHBIH 3a11ac, T
A 1 2 6

B 2 1 8

N3ydeHue pplHKa cObITa MOKa3ajlo, YTO CYTOUHBIM cpoc Ha KpacKy | HMKOrja He MpeBbIIIaeT
cnpoca Ha kpacky E Goznee yem Ha 1 1. Kpome TOro, ycraHoBieHo, 4TO CIpoc Ha Kpacky |
HUKOI'/1a HE MpeBbIaeT 2 T B CyTKU. ONTOBBIE LIEHBI OAHOM TOHHBI Kpacok paBHbl: 3000 neH. en.
st kpacku E u 2000 gen. en. ans kpacku [. Kakoe koMuecTBO KpacK Ka)Jaoro BUJa JOJKHA
IPOU3BOIUTH (pabpuKa, 4TOObI 10X0 OT peanu3aliy NPoIyKIUU ObUT MaKCUMaIbHbIM?
[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYI0 MOJEIb 33/1a4M, JaTh HE00X0AUMbIE KOMMEHTapUHU K
€€ dJeMEHTaM U MOJY4YUTh pelieHHe rpaduyeckuM MeTofoM. YTo mpou30oHAeT, eciiu peuarhb
3aJa4y Ha MUHUMYM U ouemy?

6. Mertosiom oOpatHoii MaTpulls! U 1o Gopmynam Kpamepa pemuts cucteMy ypaBHEHUH

Tx + 2y +32=1§,
S5x - 3y +2z=15,
10x —11y +5z=36.

BAPHUAHT 6

(013 cmyodenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKaHuusaromcesa yugpoii 6)

1.JTaHbI MATPUIIBL:

1 2 -1 -1 0 2
0 -2 -1 1 0
A: u B:
-1 1 O 2 11
1 1 0 -1 1
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Haiiti matpuny C = B- A’ 1 BBISACHHTB, IMEET JIM OHAa OOPaTHYIO.

2.Metonom ["aycca pemuTh cucTeMy ypaBHCHHIA:

XX — X, + 2X; = 8,
2X, — X, — X3 = 5
3X, + 2X, — X3 = b

3. BBI?ICHI/ITB, SIBIISICTCS JIM COBMECTHOM cHcTeMa ypaBHCHHfIZ

X+ 02X, +  4Xx, + X = 1
2%, + 95X, + 11X, - X, + 5X; = 2,
-X, — 4x, - 10x, + 3x, - 9%, = -1

- X = 3 + X, - X = 1l

4. HaiiTu ¢ momolIsio mpeodpazoBaHus CTPOK 00paTHYIO MaTpUIly K MaTpUIE

N O DN
w b
N O O

BOCIOJIb30BaBIINCH CXEMOM

44—1),

5.Pemmnth rpaduueckiuM METOAOM THITOBYIO 337ady ONITUMHU3AINH.

(4E)— (E

@®uHaHCOBBI KOHCYNbTAaHT QupMbl «ABC» KOHCYIbTHpPYET KIHEHTa IO ONTUMAaJbHOMY
WHBECTHIIMOHHOMY mopTdento. KnmeHT Xouer BioXuTh cpenctBa (He Oonee 25000$8) B naBa
HAaUMEHOBAHMSI aKIIMH KPYMHBIX MPEANPUATHI B COCTaBe XOJIUHTa «/Iukcn».

Anammsupyrorcs akuuu «Jlukcu—E» u «Jlukcu —B». llenbr Ha aknuu: «JIlukcu—E» - 58 3a
akiuio; «JIukcu —By» - 3% 3a akiuro.

KnueHt yrounw, 4to oH xoueT npuodpectr MakcumyM 6000 akiuii 060ux HauMEeHOBaHUH, MPH
ATOM aKIU{ OJIHOTO U3 HAMMEHOBAHUH JOJIKHO ObITh HEe 60see 5000 mTyk.

I[To ouenkam «ABC» mpuObUIE OT HHBECTHLIMH B 3TH JBE aKLUHU B CIEIYIOLUIEM IOy COCTABUT:
«JIukcu—E» - 1,18; «{ukcu —Bx» - 0,9%.

3agaya KOHCYJIbTaHTa COCTOUT B TOM, YTOOBI BBIAATh KJIIMEHTY PEKOMEHAINHU 110 ONTUMH3AINU
NpUOBUIA OT UHBECTHUIIU.

[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYIO MOJEIb 331a4M, JaTh HE00XOAUMbIE KOMMEHTapUu K

ee dJeMEeHTaM U TOJy4YuTh pelieHue rpaduyeckuM MeTofoM. YTo mpou3oiaer, eciu peuiarhb
3a/la4y Ha MUHUMYM U o4emy?

6. Mertoiom oOpatHoi MaTpuIlsl U 1o Gopmynam Kpamepa pemmuts cucreMy ypaBHEHUN

,.5x1 +8x2 + Xy = 2,
3x1 —2)‘.‘2 +6x3 =-'7,
2x + x5 — x3=-5.
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BAPUAHT 7

(012 cmyoenmos, Homepa JTUYHBIX 0ell KOMOPbIX OKAHYUEAIOMCA uugpoii 7)

1. Pemiuth MaTpuyHOE ypaBHEHUE

A-X =B,
rjae
1 21 0 10
A=l2 1 3,B=|1 0 2
1 31 1 2 1
2. ITo dopmynam Kpamepa pemuTs cucTeMy ypaBHEHUM:
X, — 4%, + 2X; = 1
—-2% + X, = 3 = =3
33X, — 2X, + X3, = &
3. Metonom [Maycca pemuTs cucteMy ypaBHEHHUIA:
X + X, = IX; - 2x, = 0,
2x, — 3, — 4x, + 14x, = 0,
2X, + X, — 12x, = 0
3%, — 6x, - 3x; + 30x, = 0.

4. HaiiTu ¢ nomolIsio mpeodpazoBaHus CTPOK 00paTHYIO MaTpUIly K MaTpUIIE

o w -
o B W
© O O

BOCIIOJIb30BABIIIHChH CXEMOM

44—1),

5.Pemnth rpaguueckuM METOIOM TUIIOBYIO 33/1a4y ONTUMH3ALUH.

(4E)— (E

3aBOI-TTPOU3BOIUTEH BEHICOKOTOYHBIX 2JIEMEHTOB ISl aBTOMOOUIIEH BBITYCKAET JIBAa PA3IMYHBIX
tuna aeraneit X u Y. 3aBoa pacrnonaraet Gponaom padouero Bpemenu B 4000 yen.-u B HeJleIIO.
Jns mpom3BoJCTBAa OMHOM JeTanu Tuma X Tpedyercs | yem.-4, a Jjigs MPOU3BOACTBA OHOM
netanu tuna Y — 2 4yen.-d. [Ipom3BOACTBEHHBIE MOIIHOCTH 3aBOJa IMO3BOJISIIOT BBIMYCKATh
MakcumyMm 2250 neranert Tuma X u 1750 nmeraneit tuna Y B Henmemto. Kaxkmas peranp tuma X
TpeOyeT 2 KT MeTaJUIMYECKUX CTEPKHEH U 5 KT TUCTOBOTO METallia, a AJis MPOU3BOACTBA OJHOU
netany Tuna Y HEoOXOIWMO 5 KI' METATMYECKUX CTEep)KHEH M 2 Kr JMCTOBOTO MeTajuia.
VYpoBeHb 3amacoB Kaxjaoro Bujga metamia cocrasiser 10000 kr B Hememto. Kpome Toro,
eXeHeleNbHO 3aBoJ mocrasisier 600 neranedt Thma X CBOEMY IIOCTOSSHHOMY 3aKa3uHKYy.
CymiecTByeT Takke MPOQPCOIO3HOE COTJAIeHHe, B COOTBETCTBUU C KOTOPHIM OOIee YHCIIO
MPOU3BOAUMBIX B TEUEHHE OJHON HEJETU JeTajel JOJKHO COCTaBIsATh He MeHee 1500 mTyk.

CKONbKO JeTaneil KaXJAOoro THUMa CJIeIyeT MPOU3BOAUTH, YTOOBI MaKCHMHU3HPOBATH OOIIMN
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JIOXOJ] 32 HEJEINI0, €CIIU JOXOJ OT MPOU3BOJCTBA OJHOM jeTanu tuna X cocrasiser 30 aeH. en.,
a OT MPOM3BOJICTBA OAHOM fnetanu Thna Y — 40 nen. ex.?

HOCTpOI/ITB BKOHOMI/IKO-MaTeMaTI/I‘IGCKyIO MOACIb 3aJa4uu, JaThb HGO6XOI[I/IMBIe KOMMGHTapI/II/I K
ee DJIEMEHTaM M IOJYy4YUTh perieHue rpaduueckuM MeTooM. UTo MpoM30HAET, eciu pemaTh
3a/a4y Ha MUHUMYM U Io4emy?

6. Metonom obpaTHOl MaTpulibl 1 1o Gpopmyinam Kpamepa pemuts cucteMy ypaBHEHUN

2x; =3x; +x3 =-7,
X3 + 4x2 + 2x3 ="""'1,
_'xl - 43-’2 =. _5.

BAPUAHT 8

(013 cmyodenmoes, Homepa TUYHBIX 0e/l KOMOPbIX OKAHYUBAIOMCA UUPPOUS)

1.JTanbl MaTpuIbL:

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

Haiitu matpunty C = A B u onpenenuTh ee paHr.

2.MeTtooM 00paTHOI MaTpPHUIIBI PEUIUTH CUCTEMY ypaBHEHHA:

S, + 4X, - X3 = =2,
X, + X = 2
X, — 2X, — 5%, = -12.

3. Metomom IMaycca pemuTh cHCTEMY YPaBHCHHIA:

XX\ + X — X3 + X, = 6
2X, — X, + 2% — X, = -6,
-X + 2X, - 3, + 2x, = 12

Haiitu oiHO 13 ee Oa3MCHBIX PEIICHHIA.

4. HaiiTu ¢ momoIpio mpeoOpa3oBaHusi CTPOK 00paTHYIO MaTpUIly K MaTpHIle

o O w
o W -
w = O

BOCIIOJIb30BABIIIHChH CXEMOM

(4E)— (E[47).
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5.Pemnth rpaduyueckuM METOAOM THUIIOBYIO 337auy ONTUMHU3AIIH.

Nmeetcs nBa Buaa kopma | u |l, comepikamiue nuraTenbHBIE BEIIECTBA (BUTAMHUHBI) S1S; U Ss.
CozaepxaHue 4YHUCIIA CAWHMII IMHTATSIIBHBIX BEHMIECTB B 1 K- KaXIOro BHJIAa KOpMa U
HEOOXOIUMBI MUHUMYM MUTATEIBHBIX BEIIECTB MPUBEICHBI B TAOIUIIE

IIutaTenpHOE Heo0OxonuMmeriii Yucino equHNI NUTATEILHBIX BEIECTB B 1
BELIECTBO (BUTAMUH) MUHHMYM KI' KOpMa
MMUTATEIbHBIX I I
BCIICCTB
S1 9 3 1
S 8 1 2
S3 12 1 6

CroumocTs 1 kr kopma | u |l coorBeTcTBEHHO paBHa 4 U 6 JIeH. €.

HeoOxonnMo cocTaBUTh JHEBHOM palliOH, UMEIOIIUNA MHUHUMAIbHYIO CTOMMOCTb, B KOTOPOM
CoJlep’KaHUE MUTATENBHBIX BEIIECTB KaXKJIOro BHUJAa ObUIO Obl HE MEHEe YCTaHOBJIEHHOTO
npeaena.

[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYI0 MOJENb 33a[aul, JaTh HEOOXOAUMbIE KOMMEHTApUH K
€e JJIEMEHTAM U TIOJYYUTh pelIcHHe TpaduyecKuM MeToioM. UTo MpoW30HAeT, eclii peniarh
3a/1ayy Ha MAKCUMYM U TloueMy?

6. MeTtonom obpaTHOM MaTpulibl 1 1o Gopmyrnam Kpamepa pemuts cucteMy ypaBHEHUN

5x1+3x2+ x3= 2,
3x1 - 2)‘.'2 + 61?3 = -'7,
2x, + x5 — x3=-5.

BAPUAHT 9

(012 cmyoenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKAHYUBAIOMCA UUPPOoiL9)

1. Pemtuth MaTpu4HOE ypaBHEHHUE

X-A=8B,
rae
10 -1 11 2
A=|2 1 0,B=|2 3 ,
0 3 1 13 -
2. ITo popmymam Kpamepa pemiTs cucteMy ypaBHEHHIA:
X, — 2X, — X3 = 1,
2X, + X, + X o= 3
-X - 33X, + X = -2

3. Metomom IMaycca penmuTh CHCTEMY YPaBHEHHIA:
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59X, + 6x, + 17x;, - X, = 0,
3, + 5x, + 13x,
X, + 2X, + 5%, - X, = 0.

|
N
>
£
I
o

4. HaiiTu ¢ momoIsio mpeodpazoBaHus CTPOK 0OpaTHYIO MaTPHUILy K MAaTPHUIIE

1
3
0

O B W
© O O

BOCIIOJIL30BAaBIINCH CXEMOU

(4 A7),

5.Pemuts Fpa(bPI‘leCKI/IM MCETOIOM THIIOBYIO 3a/la4y OIITUMU3AlUU.

E)>(E

[Tpu mpou3BOACTBE JBYX BHUJOB MPOIYKIMHU MCHOJB3yeTcs 4 Tuma pecypcoB. Hopma pacxona
PECYpPCOB Ha MPOM3BOJCTBO CIUHUIILI MPOAYKIINU, OOIMUNA 00bEM Ka)XJI0ro pecypca 3aJaHbl B
Tadiuue

Pecypchr Hopwma 3arpar pecypcoB Ha TOBaphbI Oo6miee KOJINYECTBO
1-ro Buma 2-TO BUIA pecypcoB

1 2 2 12

2 1 2 8

3 4 0 16

4 0 4 12

[TpubbLIb OT peanu3anuy OJHON eIUHMIIBI MPOIYKLUHU MEePBOr0 BUAA COCTAaBIsAET 2 JieH. €.,
BTOPOTO BUAA — 3 JIEH. /1.

3amaya coCcTOMT B (OPMHUPOBAHMM MPOM3BOJCTBEHHOM MpPOrpamMMbl BBIMYCKA MPOJYKIIHH,
oOecrneunBaromie MaKCUMaJIbHYIO PUOBLIbL OT €€ pealn3aliHy.

[TocTpouTh SKOHOMHUKO-MaTeMaTH4YeCKy0 MOJIENb 3a/1a4H, JaTh HEOOXOANMbIE KOMMEHTapUH K
ee DIIEMEHTaM W TOJY4YUTh peuieHrne rpaguyeckuM MeTomaoM. UTo MpOM30MIET, eciu pemnaTh
3a71a4y Ha MUHUMYM U TT09eMy?

6. Mertosiom oOpatHoii MaTpuils! 1 1o popmynam Kpamepa pemuts cucteMy ypaBHEHUI

X+ X, —2x3= 6,
2x, + 3x, —7x; =16,
5x; + 2x, + x5 =16.

BAPHUAHT 10

(013 cmyoenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKanuusaromesa yugpoii ()

1. [Ipu KaKuX 3HAYCHUSAX A PAHT MATPHIIBI
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2 1 3
A -2 -6
1 4 15

A

paBeH AByM?

2. Mertosiom 00paTHOM MaTPUIIBl PEIIUTH CHCTEMY YPaBHEHHUI:

2%, + X, X = ]

XX — X, — 2X; = 5,

2X, + 2X, + 3, = -3.

3. Meronom [Maycca pemnTh cucTeMy ypaBHEHHIA:

2X, — 3%, — X3 — 9%, = -7,
3 + 2X, — 88X, - 7x, = =17,
X, + 2X, — 4X; - X, = -1,
4x, + 7x, — 15x, - b5x, = -2T.

Haiiti o1HO 13 ee 0a3MCHBIX PEIICHUH.

4. HaiiTu ¢ momol1sio mpeodpazoBaHus CTPOK 00paTHYIO MaTpHILy K MaTpuUlie

10
0 3
31

w = W

BOCITIOJIb30BABIIINCh CXEMOM

44—1),

5.Pemnth rpaguueckuM METOIOM THUIIOBYIO 33/1a4y ONTUMH3ALUH.

(4E)— (E

®dupma MPOU3BOJIUT JBa IIMPOKO TMOMYJISIPHBIX O€3aJKOrOJbHBIX HamuTka — «JIUMOHam» u
«Tonuk». dupmMa MOXKET MPOAATH BCIO MPOAYKIIHIO, KOTopas Oyaer mpowusBereHa. OgHAKO
00beM TIPOM3BOJCTBA OTPAHUYEH KOJIWYECTBOM OCHOBHOTO MHTPEAMEHTA W MPOU3BOJICTBEHHOU
MOIIIHOCTBIO UMetolerocsi ooopynosanus. Jlns npousBoactea 1 i1 «Jlumonaga» tpedyercs 0,02
4 paboTel o0opynoBaHus, a st mpousBoacTBa 1 1 «Tonuka» — 0,04 4. Pacxon crnenuaibHOTO
unrpenuenta coctasisier 0,01 xr u 0,04 xr va 1 1 «Jlumonana» n «ToHHMKA» COOTBETCTBEHHO.
ExxenneBHO U pacnopsbkeHUH GUpMbI nMeeTcsl 24 4 BpeMeHu paboThl o0opynoBaHus U 16 kxr
cnienanbHoro unrpeauenTta. [pubsins Gupmer cocrasnsier 0,10 gen. ex. 3a 1 n «Jlumonaga» u
0,30 men. en. 3a 1 1 «Tonuka». CKOIBKO MPOAYKIIMU KAKIOTO BHAA CIEAYET MPOU3BOIUTH
€XKeJIHEBHO, €CJIH 11eTb (PUPMBI COCTOUT B MAaKCUMM3AINH €KETHEBHON MPUOBLITU?

[TocTpouTh SKOHOMHKO-MAaTEMAaTHUECKYI0 MOJIEb 3a/1aud, JaTh HEOOXOAMMbIE KOMMEHTApUH K
€e dJIeMEHTaM U TIOJYYUTh pelieHne rpaduyeckuM MeTofoM. UTo Mpou30oHAeT, ecliu peuath
3a/layy Ha MUHUMYM U TTI09emMy?

6.Metomom 0OpaTHO# MaTpHUIlel U IO popmyiaM Kpamepa pemuiTs cuCTeMy ypaBHEHHI
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12x;, +
g+

xz = 5,
3173 = 16, ’
S5x, — x3 =10,
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