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AJAYN U3YUYEHUA JTUCHUITJIMHBI.

o CO3JIaHKE OCHOBBI JIJISl PA3BUTHS JIOTHYECKOTO MBIIUICHUS! 1 MATEMAaTHYECKOH KYJIbTYPBI;
. dhopmupoBaHue:
- 0a30BBIX 3HAHUH ¥ MPUOOPETEHNE OCHOBHBIX HABBIKOB MCIIOJIH30BAHMS MATEMAaTUIECKOTO
amrmapara Jisi pelIeHUs] TEOPETHUECKUX U MPUKITATHBIX 33/1a4 YKOHOMHUKH;
- HeOOXOIMMOTO YPOBHS MaTeMaTHYECKON MOITOTOBKHU JJIsI OCBOCHUS JPYTUX MAaTEeMaTUISCKUX
U MIPUKITATHBIX JUCIUTUINH, H3Y9aeMbIX B paMKaX KOHKPETHOTO TIPOQHIIS.
B xoz1e u3ydeHus qUCIUIUTNHBI CTABATCS 33 [a4H:
3HaTh OCHOBHBIC MTOHATHUS, METOJIMKU PACUETOB U METOJIbI MCCIICIOBAHHI JTMHEHHON alnreOphl,
MaTEeMaTHYECKOTO aHAIN3a U JUCKPETHOW MaTeMaTHUKH, HEOOXOAUMBIE JIJISl YCIIEIITHOTO
pemieHus GUHAHCOBBIX M YKOHOMHUECKUX 3a]1a4u aHaJIH3a.
YMeTh penath TUITOBBIC TPUKIIATHBIC 3a/1a49H, CO37aBaTh HEIIPEPHIBHBIC U JUCKPETHBIC
MOJIEIIU, IPUMEHSATh TEOPETHUECKUE METOIbI JIJISl PEIICHUS] MATEMATUICCKUX U
HKOHOMHYECKHUX 3aj1a4.
BraneTh HaBbIKaMH IPUMEHEHHSI COBPEMEHHOTO MaTEMAaTHYECKOTO HHCTPYMEHTApPUS JIJIst
pelIeHHs SKOHOMHYECKUX 3a/1a4.

2. METOIAUYECKHIA MATEPHAJI
ITPABHJIO KPAMEPA

PaCCMOTpI/IM CUCTCMY 3-X IMHEHHBIX ypaBHeHI/Iﬁ C TpEM HCU3BCCTHBIMMU:

ap® tapx; tapx; =5,
Ay X Fagn Xy tapx; =k,

@31 %] Tlga Xy Ty =5y

Ornpenenurens TPETHETO MOPSIKA, COOTBETCTBYIOIINNA MAaTPHUIE CUCTEMBI, T.€. COCTABJIICHHBIN U3
K02 (UITMEHTOB MIPU HEU3BECTHBIX,

1ty 3
A=lay axy amp

iz dsn dsy
HA3BIBACTCSI onpedenumenem CUCIeMbl.

CocraBuM elé Tpu onpeAenuTeNs CIeIyoIM 00pa3oM: 3aMeHUM B orpeaenuTese D
nocneaoBarenbHo 1, 2 1 3 cTONOIBI CTONOIIOM CBOOOIHBIX YICHOB

b @ a5 a;p & aps a; @z &
Ay=fhy agy gl Lz=lan by axl ds=lan axm B
by dzp dng as by as Az Az Dy

Torma MOKHO JT0Ka3aTh CIEAYIOIMIUN PE3YIIbTAT.



Teopema (mpaBuio Kpamepa). Eciiu onpenenurens cuctemsl A # 0, To paccMaTrpuBaemast
CUCTEMa HMEET OJTHO U TOJBKO OJIHO pelIeHre, MPUIEM

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 kax1yto U3 CKOOOK U IIPaByIO 4acTh 3TOro ypaBHEeHHUs. [1o TeopeMe o0 pasznoxkeHun
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
AHaOTHYHO 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 PeIlIeHnEe U 00paTHO. Eciu e onpenenuTesb CHCTEMBl PaBeH HYJI0, TO CUCTEMa
1160 nMeeT OECKOHEUHOE MHOYKECTBO PEIICHHU, THO0 HE UMEET PEICHHIA, T.€. HECOBMECTHA.

IIpumepsl. Pemnts cucreMy ypaBHEHUN

x+2y—z=2, 1 z -1
ex—3y+2z=2, h=12 =3 2|=-5+2-4-11=-8=0
Ax+y+z=H 201 1
2 2 -1 1 2 -1
Ay=2 =3 Z2|=-10+28-26=-8, A,=|2 2 2Z|=-1448-10=-1¢,
5 1 1 3 8 1
1 2 2
ba=l2 =3 Z=-26-20+22=-24
5 1 B

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

2. PemuTe cucteMy ypaBHEHHH ITPHU Pa3TUYHBIX 3HAYCHUSIX MTapaMeTpa p:
px+ 30y =p+30,
Ax+pr=0

Cucrema UMeeT eIMHCTBEHHOE penieHue, eciu A # 0.

30
A=l = pro30% 20
30 . [Toatomy p #3130 .
+30 30 +30
=F —p(p+30), Ay =" £ 7= —30(p+30).
0 p 30
o x:p(2p+3g) __r —3g(p+§0) _-30
1. Tipu p°-30° p-30 p =300 p-30
30x + 30y = 60,
_ L | 30x—=30y=10,
2. Tlpu p = 30 noxyvaem cucreMy ypaBHEeHUH KOTOpast HE UMEET
pELIeHM.
—30x+30v =10,
_ Alx—=30y =10,
3. Tpu p =30 cucrema npuHUMAET BUJ U, CIIENOBATEIBHO,

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



METO/J TAYCCA

Panee paccMOTpeHHBIE METOBI MOXKHO IIPUMEHSATH IIPH PELIEHUH TOJIBKO TEX CUCTEM, B
KOTOPBIX YHCJIO YPABHEHUM COBIAJNAET C YMCIOM HEU3BECTHBIX, IPUUEM ONPEACIUTEND CUCTEMBI
JOJDKEH OBITh OTIMYeH oT HyJsi. Meton ["aycca siBnsieTcs 6osee yHUBEpCaIbHBIM U TPUTOJICH
JUIL CUCTEM C JIFOOBIM YHMCIIOM ypaBHEHHH. OH 3aKIII0YaeTCsl B 10CIE10BAaTEIbHOM UCKIIOUEHUN
HEU3BECTHBIX U3 YPABHEHUN 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 pa3AeiuM 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

Tenepb U3 MOCIEIHETO YPaBHEHUS HCKIIOYMM CJIaraeMoe, coaepskaiee Xp. s 3Toro Tperbe
r r
cx —_—
ypaBHEHHUE Pa3AeTuM Ha 32| YMHOXKHUM Ha “32 Y CIIONKHM CO BTOpbIM. Toraa Oynaem nMeTh
CHUCTEMY ypaBHEHMII:
apxy tapxy tapx; =5,
t ' N
Won Xy Ty X = 81,
" o
@yaXy = 8.

OTCIOI[a U3 NOCJICAHETO YPpABHCHUA JICTKO HauTH X3, 3aTEM H3 2-r0 YpaBHCHUA X2 U, HAKOHEL, U3
1-ro —X;.

HpI/I HUCIIOJBb30BaHHUH MCTOda Faycca YpaBHCHUA IIPU HCOGXOI{I/IMOCTI/I MOXKXHO MCHATH MCCTaMU.

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

@y gy Gy |y

Gy iy G | By



U 3aTeM IIPUBOJAT €€ K TPEYrOJIbHOMY WIHM JHAarOHAJIbHOMY BUY C IIOMOIIBIO 2JIEMEHTAPHBIX
npeoOpa30BaHUA.

K anemenmapnvim npeobpazosanusm MaTpullbl OTHOCSTCS CIAEAYIOIINE TPEeoOpa30OBaHMUS:

1.
2.
3.

MepecTaHOBKA CTPOK MJIM CTOJIOIIOB;
YMHOXXEHHE CTPOKH Ha YUCIIO, OTJIMYHOE OT HYJIS;
npubaBiIeHUE K OJJHON CTPOKE APYTrue CTPOKH.

IIpumepsl: Pemnts cucreMsl ypaBHEHUN MeToioM ['aycca.

1.

3.

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
5 -6 4|3 =x3 0 -3 2 |-1) + 0o 0 4[4

BepnyBuuch k cucteme ypaBHEHU, OyJ1eM UMETh

Ax—3v+2x=2, x=1

—3y—2z=-5, y=1,

dz=4 z=1
Ax—2y+3z=10,
X=0v+2z=7,
2x4+3v+z =10

BrimuieM paclimpeHHy0 MaTpUIy CUCTEMBI U CBEJIEM €€ K TPEYTOJIbHOMY BUAY.

3 -2 3f5) (1 -5 2R3 <62) (1 -5 2]5) (1 -5 2|5
1 -5 23, [3 -2 3[3 0 13 -3-12] |0 13 -3-12]

2 3 10 2 3 10 +013 ~3-10)] o 0 o0|-2

BepHyBHIMCH K CUCTEME YPAaBHEHUI, HECIIOKHO 3AMETUTD, YTO TPETHE YPABHEHUS
CUCTEMBI OYIeT JTOKHBIM, a 3HAYHUT, CUCTEMA PEIICHUN HE NMEeT.

2x4+3vy—z =7, 2 3 =13
dx+by—2z=46, 4 6 =216 |
ix—y+2z=-1 2 =1 211

PaznenuM BTOpYIO CTpOKY MaTpHIbl HA 2 U TIOMEHAEM MECTaMH NIEPBBIN U TPETUI
cronbuku. Toraa nepselii cTonbder OyneT cooTBETCTBOBATH KO (UIIEHTaM IIPH
HEU3BECTHOM Z, a TPETUN — TIPH 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 Yepe3 APYTYIO U IIOJACTaBUM 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 cooTBeTcTBUU C yueOHBIM IUIAHOM I10 JAUCIHMIUIMHE «MareMaThKay KaXIbli CTYICHT
JIOJDKCH BBITIOJHUTH JIOMAITHIOK KOHTPOJIbHYIO paboTy (10 MpHUBEACHHBIM B JIaHHOH Opoliope
BapUaHTaM) B CPOKH, YCTAHOBJIEHHBIE YUE€OHBIM IpauKOM.

[To koHTpONBEHOU padoTe. Ha coOeceoBaHMM BBIACHSETCS, HACKOIBKO TITyOOKO YCBOECH
NPOWICHHBIA MaTepUal U COOTBETCTBYIOT JIM 3HAHHSI CTYJICHTA U €r0 HABBIKU B PEIICHUU 3324
Ka4eCTBY IMPEICTaBICHHON pa0OThl. 3adyeT MO KaXIOH KOHTPOJIBHOH paboTe CTYIEHTHI
NOJTYYaroT JIMIIb MOCIIE YCIEITHOTO MPOXO0XKICHHS COOeCeI0BaHUS.

Homep BapmaHTa KOHTPOJILHOH palOTBHI OMpeAeNseTcss MO HnocieoHell yugpe Homepa
JUYHORO Oena CMyOeHmd, KOMOpbIl COBNAddem ¢ HOMEPOM €20 3aYemHOU KHUMICKU U
cmyoeHuecko2o buiema.

Cpoku TpencTaBlICHUS JIOMAIIHEH KOHTPOJIBHOW pabOThl Ha NPOBEPKY YKa3aHbI B
UHIUBHyIbHOM TrpadUKe CTYACHTA, a JUIS CTYICHTOB JHEBHBIX TPYIIN TaK)Ke COOOIIAIOTCS BO
BpeMsi OCEHHEH yCTaHOBOYHOW ceccuu. OJJHAKO 3TH CPOKH SBISIOTCS KpaitHuMuU. UToOBI paboTa
OblTa CBOEBPEMEHHO IPOBEpEHa, a MpHU HEOOXOJMMOCTH AO0paboTaHa M COaHa MOBTOPHO, €€
HAUIC)KUT MPEJACTABUTh 3HAYUTEIBHO PaHbIe YKa3aHHOTO cpoka. CTyJAeHTaM THEBHBIX TPYIII
PEKOMEHIYeTCsl CBOKO JIOMAIITHIOK KOHTPOJIbHYIO paOOTy BBIMOJHITH BO BPEMs YCTaHOBOYHOM
CeCCHM, Ha KOTOPOH W3iaraercs Y4eOHBbI MaTepual. DTO JacT BO3MOXHOCTH CTYICHTY

HUCIIOJIB30BaTh CBOC HpCGBIBaHI/IG B MHCTUTYTC IJIA KOHchIBTaI_II/Iﬁ 0 BCECM BO3HHUKIIUM IIpU
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BBIMOJTHEHUH PalboThl BompocaMm. Ilocrne okoH4WaHMsI ceccuM B Te€YeHHE ABYX Helelb padoTy

HE00XO0IMMO OKOHYATEIbHO 3aBEPIINTD, a 3aTEM MIPEACTABUTh 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
MUCHbMEHHOU KOHCYJbTAIMEH (HarpuMep, 1Mo dJEKTPOHHOM mouTe Ha popyM Kadenpsr).

Ilpu wu3yyeHuu y4yeOHOro Marepuaisa ¥ MOATOTOBKE K KOHTPOJBHBIM paboTam
PEKOMEHIyeTCsl HCIOJb30BaTh YUEOHHKHM U Yy4eOHBbIE MMOCOOUs, 3JIEKTPOHHBIE PECYPCHI,
IIPUBE/ICHHBIE BbILIE B pa3jeie «JIutepaTypay, a Takke JaHHYIO OpOLIOpY.

[Tocne mpoBepkH KOHTpOJIbHAS paboTa CTyJAEHTa IMOJyyaeT OLEHKY «Jlomyckaercs K
cobecenoBanuto» min «He momyckaercst K coOece0BaHUION.

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

1. PaGora nomkHa OBITH BBIMIOJIHEHA B IIKOJIBHOW TETpald, UMEIOLIEH mupokue (He MeHee 3
CM) TIOJIS JJIs 3aMEeYaHuil pelieH3eHTa.

2. Ha oGnoxke TeTpaam cienyer yka3aTh (GaMIIdIo, UMs, OTYECTBO (TIOJHOCTHIO), (haKyIbTeT,
CIEIHUAIbHOCTh, KypC, HOMEp JUYHOIO Jiela, BapUaHT U HOMEP KOHTPOJILHOM paboThl, a
Takke (aMIIIHIO PENo/IaBaTelNlsd K KOTOPOMY HalpaBisieTcs JaHHas paboTa Ha IPOBEPKY.

3. Tlepen pemeHnem KaxIa0H 3aaul HY>)KHO IIPHBECTH (pacriedaraTh, WK MEPErnucaTb OT PYKH)
IIOJIHOCTBIO €€ YCIIOBUE.

4. Crnepyer HpuAEpKUBATHCS TOW MOCIENOBATEIBHOCTU NMPH PELICHUH 33/a4, B KaKOM OHHU
JIaHbI B 33JJaHUH, CTPOTO COXPaHSIS IPU STOM HyMEepaIluio MpUMepoB (3a1ad).

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

6. Pemienus 3amau JOMKHBI COMPOBOXKAATHCS PA3BEPHYTHIMH MOSCHEHUSIMHU, HYKHO MTPUBECTH B
o01IeM BHUJIE HCTOJb3yeMble (OPMYJIbI C OOBSICHEHHWEM YIOTPeOIseMbIX O0O3HAYEHUH, a
OKOHYATEJIbHBIN OTBET CIIEYET BBIIEIUTD.

7. Yeprex K 3amadye 5 OODKEH OBbITH BBHIMOJHEH B NMPSMOYTOJbHOW CHCTEME KOOpAMHAT B
MOJIHOM COOTBETCTBUHU C IaHHBIMH YCIIOBUS 33JJauH.

8. B konIe paboTbl MPUBOJUTCS CHHCOK HCIIONB30BAaHHOW JHTEPaTyphl (YKa3bIBAIOT aBTOPA,
Ha3BaHME, U3ATEIHLCTBO, TOJ U3aHMs ), CTABUTCS J1aTa OKOHYAHUS paOOTHI U TIOJIITUCH.

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

Ecnu pabGota nosyunsa B 1eJIOM HOJOXKHUTENbHYIO OIIEHKY («Jlomyckaercss K coOeceJOBaHUIOR),

HO B HeH ecTb OTHeNbHble HenoueThl (yKa3aHHble B TETpPaju), TO HYXHO CcJlelaTh

COOTBETCTBYIOIIHUEC MCIIPABJIICHHUA W JOIIOJHCHUSA B TON Ke TETpaau (HOCJ’IG UMCIOIINXCs
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pemieHuit u 3amucu «PaboTta Ham ommOKaMu») M MPEIBIBUTH JOPAOOTKY Ha COOECETOBAHHMU.
Ecimu pabora «He momyckaercs K coOecelOBaHHIO», €€ HEOOXOAMMO B COOTBETCTBUU C
TpeOOBaHUSIMU TPEMOaBaTeNsi YaCTHYHO WM MOJIHOCTBhIO Tepenenars. [oBTOpHYHO pabory
HAJIO BBITIOJHHUTH B TOW )K€ TeTpaau (€ciau eCTh MECTO) WJIM B HOBOHM C HAJNUCHIO Ha OOJIOKKE
«[ToBTOpHAsT», yKa3aB (aMHIIIUIO IPENOaaBaTelisi, KOTOPbIM paboTa Oblla paHee HE 3a4yTCHa.
Bwmecre ¢ He3auTeHHOI pabOTOM, MOBTOPHYIO pabOTy MPEICTaBUThL CHOBA HA IPOBEPKY.
KontponbHast paboTra HE 3a4MTBHIBACTCS, €CIIM €€ BAapUAHT HE COBIAAAET C IMOCIEIHEH
POl HOMEepa JMYHOTO Jeja CTYJCHTa WIIM OHA BBINIOJHECHA 10 BapuUaHTaM MPOIUIBIX JIET.
3auTeHHBIC PAOOTHI TPEIBSBISIFOTCS HA OJK3aMEHE W HE TOJUIeKAT BO3BPAIICHUIO TMOCIE

YCHEIIHOW CIa4M 3K3aMeEHa.

BAPUAHTBI KOHTPOJIbHOM PABOTHI Nel
BAPHUAHT 1

(013 cmyodenmos, Homepa TUYHBIX 0e/l KOMOPbIX OKanuusaromcesa 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 matpuiyy C=B-A u BBIACHUTH, SBIAIOTCS JH CTpoku Marpuibl C JTHHEHHO
3aBUCHMBIMU.

2. MetosioM 00paTHOM MaTPHUIIbl PELIUTh CUCTEMY YpaBHEHHUI:

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

3. Metomom IMaycca penmuTh CHCTEMY YPaBHEHHIA:



2x, + 5%, - 1lIx, - 4x, = 9,
- X, + 3 + 3, = 13
XX + X = X 4+ 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. J€H. €., MOXKET BJIOXKUTh CBOM KaluTal B
aKIMM aBTOMOOWJIBHOTO KOHIIepHAa A M cTpoUTeNabHOro npeanpusatus B. UToObl ymMeHBIINTH
PHUCK, akIMi A TOJKHO OBITH IPUOOPETEHO MO KpallHel Mepe B /iBa pa3a Ooiiblie, yeM akuuii B,
IpUYeM MOCIeTHUX MOYKHO KyNUTh He Oosee yueM Ha 100 Thic. feH. en.

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

[TocTpouTh SKOHOMHUKO-MaTEMaTHIECKYI0 MOZEIh 33/Ja4H, JaTh HE0OXOAUMbIe KOMMEHTapUHU K
€e AJIEMEHTaM M MOJIy4yUTh pelleHHe rpaguueckuM MeTogoM. UTo mpou3oijieT, eciu pemarh
3aa49y Ha MUHUMYM U TI09eMy?

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

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

BAPUAHT 2

(01 cmyoenmos, Homepa TUYHBIX 0e/l KOMOPHIX OKAHYUBAIOMCA UUPpoil 2)

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

1 -2 0 1
2 0 -2 4
-1 2 1 -1

Haiitu matpuny C = A- B’ + 2E u BeIssCHHTB, HMEET 1M OHA OOPATHYIO.

2. Meronom [Maycca pemiuTh CUCTEMY YpaBHEHUN:

X, + 2X, — 2X; = 1
X, + 3X, — 3, =1
X, + X, — 2X; =

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

3X, + 5X, + 2%, + 4x, = 3
2%, + 3X, + 4%, + 5%, = 1
SX, + 99X, — 2%, + 2X, =

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

2
1
2

o~ B
w P

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
€IMHUI] TUTaTeIpHOTO BemecTBa B. Kakoe konmnuecTBo KopMa HaJ0 pacxo/10BaTh €KEIHEBHO Ha
OJIHOTO KUBOTHOTO, YTOOBI 3aTPaThl OBLIIM MUHUMATBHBIMHU? VICIIOJIB30BaTh JaHHBIE TAOHIIBI:

Kopma KonnyecTBo nuTaTenbHBIX BEIECTB B 1 KI KOpMa
[Turar. BemecTna 1 2
A 2 1
B 2 4

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

[TocTpouTh SKOHOMHKO-MaTEMATHUECKYI0 MOJENb 3aJaud, JaTh HEOOXOAUMbIE KOMMEHTAPUH K
€e DJIEMEHTaM M TOJY4YUTh pElIeHHe rpadudecKuM MeToAoM. UTO MpoM30iaeT, eciu perniaTh
3a/1auy Ha MaKCUMYM U TTouemy?

6. Meronom oOpatHoii MaTpuIlsl U 1o popmynam Kpamepa pemuts cucreMy ypaBHEeHUN

11



,.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. Petuth MaTpu4HOE ypaBHEHHUE

BX +2X =B’,

B:(_i g

2. ITo popmynam Kpamepa pemuts cucteMy ypaBHEHUH:

rac

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

3. Meronom [Maycca pemuTh cucTeMy ypaBHEHHIA:

5, + 7X, + 4%, + 3x, = 0,
3, + 4x, + 3X; + 2x, = 0,
4%, + 5x, + 5%x; + 3x, = 0,
5x, + 6x, + 77X, + 4x, = 0.

4. HaiiTu ¢ momolIsio mpeodpazoBaHus CTPOK 0OpaTHYIO MaTPHUIly K MaTpUIIE

O B W
o O O

1
3
0
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
YIAYYIIEHHBIA — 2 KT @30THBIX, 6 KI' GochOpHBIX U 3 KI KaIMWHBIX ynoOpenuii. M3BecTHO, uTO
JUIs HEKOTOPOTO ra3oHa Tpedyercs mo MeHbield mepe 10 kr a3oTHbIX, 20 kT hochopHBIX B 7 KT

12



KaIMHHBIX ynoopenuil. OObuHbIN HAOOp cTOUT 3 NieH. ell., a yIydlleHHbI — 4 neH. en. Kakue u
CKOJIbKO Ha0OpOB yI00pEHUN HY)KHO KYIUTh, YTOOBI 00ecreduTh 3(HPEKTUBHOE 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]a4y Ha MAaKCUMYM U TI0YeMy?

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

Tx + 2y +3z=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

Haiiti matpunry C = A- B’ u onipenenuts ee pasr.

2. Metos1oM 00paTHOM MaTpHUIIbl PELIMTh CUCTEMY YpaBHEHHUI:

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

3. Meronom [Maycca pemuTh cucTeMy ypaBHEHHIA:

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

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

o O w
o w B
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 NeH. ell., a KaKIbId IIEeHTHEp cou — 6 JeH. ef.
OpnHako, COTIACHO 3TOMY JOTOBOpY, (GepMep 00s3aH XpaHUTh YOpaHHOE 3€pHO B TEUCHHUE
HECKOJIbKUX MECSIEB Ha CKJaJle, MaKCHUMallbHasg BMECTUMOCTb KOTOporo paBHa 21 TbIC.
LIEHTHEPOB.

®epMmepy xoTenoch Obl 3HATh, CKOJIBKO TeKTap HYKHO 3aCEATh KaXJI0M U3 3TUX KYJBTYP,
YTOOBI OJYYUTh MAKCUMATBHYIO TPHOBLIB.
[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYI0 MOJENb 33aJaul, JaTh HEOOXOAUMbIE KOMMEHTApUH K
€e AJIIEMEHTaM M TOJIyYUTh pelieHHe TpapuuecKuM MeToaoM. UTo Mpou3oiaeT, eciii pemarh
3aJauy Ha MUHUMYM U [104eMy?

6. MeTtonom obpaTHO MaTpulibl 1 1o Gopmynam Kpamepa pemuTs cucteMy ypaBHEHHMA

i

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,

(3 e o e=(o )

2.ITo popmynam Kpamepapemmurs crucreMy ypaBHEHHH:

e

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

3. Metomom IMaycca penmuTh CHCTEMY YPaBHEHHIA:

59X, + 6x, + 11x; + 4x, = 0,
3X, + 5%, + 8, + x, = 0
X, + 2%, + 3X = 0.

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

14
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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 BO3MOXHBIC CYTOYHBIC 3alachl ATHX MPOIYKTOB COCTaBJISAIOT 6 W 8 TOHH,
COOTBETCTBEHHO. Pacxombl mpoaykToB A u B Ha 1 T COOTBETCTBYIONINX KPACOK MPUBEICHBI B
TadJIuLeE.

Hcxonnsblii 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 Gonee uem Ha 1 1. Kpome TOro, ycraHomieHO, 4TO CIIpOoC Ha Kpacky |
HUKOI'/1a HE MpeBbIaeT 2 T B CyTKU. ONTOBBIE LIEHBI OAHOM TOHHBI Kpacok paBHbl: 3000 neH. en.
st kpacku E m 2000 gen. en. mist kpacku [. Kakoe konnuecTBO Kpacku KaKJI0TO BUAA JOJIKHA
MPOU3BOIUTH (pabpuKa, 4ToObI 10XO OT peanu3aliy NPoIyKIUH ObLT MaKCUMaIbHBIM?
[TocTpouTh SKOHOMHKO-MaTEMaTHYECKYIO0 MOJEIb 33/1a4M, JaTh HE00X0AUMbIE KOMMEHTapUu K
€€ dJeMEHTaM U MOJY4YUTh pelieHHe rpaduyeckuM MeTofoM. YTo mpou30oHAeT, eciiu peuarhb
3aJa4y Ha MUHUMYM U ouemy?

6. Metoiom oOpatHOi MaTpuIsl U 110 popmynam Kpamepa pemmts cucreMy ypaBHEHHH

Tx + 2y +3z=l§,
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’ ¥ BBIACHHTB, IMEET JIM OHAa OOPaTHYIO.

2.Metonom ["aycca pemuTh cucTeMy ypaBHEHHI:

XX, — X, + 2X; = 8,
2%, X, X = 5,
3% + 2%, — X, =

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

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

- X, = 3% + X, - 3 = 1Ll

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

N O DN
w = b
N O O

BOCIOJIb30BaBIINCH CXEMOM

44—1),

5.Pemmnth rpaguueckuM METOIOM THUIIOBYIO 33/1a4y ONTUMHU3ALUH.

(4E)— (E

@®uHaHCOBBI KOHCYNbTAaHT QupMbl «ABC» KOHCYIbTHpPYET KIHEHTa IO ONTUMAaJbHOMY
WHBECTHIIMOHHOMY mopTdemto. KimeHT Xouer BioxuTh cpeactBa (He Oomee 25000$8) B nBa
HAaVMEHOBAHMS aKIUH KPYIHBIX IPEANPUATHI B COCTABE XOJIUHTA «/IUKCH».

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

KnueHt yrounu, 4to oH xoueT npuodpectu MakcumyM 6000 akiuii 060MX HaMMEHOBaHUM, PU
ATOM aKIU{ OJTHOTO U3 HAMMEHOBAHUH JOIKHO ObITh He OoJee 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%.

3agaua KOHCYJIbTaHTa COCTOUT B TOM, YTOOBI BBIAATH KJIMEHTY PEKOMEHAALUHU IO ONTUMU3ALUN
npUOBUIA OT UHBECTHUIIHIA.

[TocTpouTh SKOHOMHKO-MaTEMaTHUECKYIO0 MOJEIb 33a4M, JaTh HE00X0AUMbIE KOMMEHTapUu K

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

6. Mertoom oOpatHoii MaTpuIlsl U 110 popmynam Kpamepa permmts cucreMy ypaBHEHHH

,.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={2 1 3|,B=|1 0 2|
1 31 1 21
2. ITo dopmynam Kpamepa pemuTs cucTeMy ypaBHEHUM:
X, = 4%, + 2X; = 1
—-2% + X, = 3X; = =3
3% - 2X, + X, = 8.
3. Metonom [Maycca pemuTs cucteMy ypaBHEHHUIA:
X + X — TX - 2X, = 0,
2x, — 3X, — 4x;, + 14x, = 0O,
2X, + X, — 12x, = 0,
3x, — 6x, — 3x; + 30x, = 0.

4. HaiiTu ¢ momolIsio mpeodpazoBaHus CTPOK 0OpaTHYIO MaTPHUIly K MaTpHUIIE

o w B
o B W
© O O

BOCIIOJIb30BABIIIHChH CXEMOM

44—1),

5.Pemmth rpaguueckuM METOIOM TUIIOBYIO 33/1a4y ONTHMH3AIUH.

(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 mpom3BoaCcTBAa OMHOM neTanu Thma X Tpedyercs | yem.-u, a Jjis 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 MEeTallia, a JAJis 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 Thmma X CBOEMY IIOCTOSSHHOMY 3aKa3uHKYy.
CymiecTByeT Takke MPOQPCOIO3HOE COTJAIeHHe, B COOTBETCTBUU C KOTOPHIM OOIee YHCIIO
MPOU3BOAUMBIX B TE€UEHUE OJHON HEJETU JeTajel JOKHO COCTaBIsATh He MeHee 1500 mTyk.

CKONBKO JeTalell KaXJAO0ro THUMa CJIeIyeT MPOU3BOIUTH, YTOOBI MaKCHMH3HPOBATH 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
€e DJIEMEHTaM M TOJY4YUTh pelieHue rpaduueckuM MeTooM. UTo MpOM30HAET, €Cciau 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:
2 1 1 -2
1 -2 3 1)

Haiitu matpunty C = A- B u onpeie/iuTh ee paHr.

>
Il

wWw N
Il

2.MeTtooM 00paTHOI MaTpPHUIIBI PEUIUTH CUCTEMY ypaBHEHHA:

S5X, + 4x, — X3 = =2,
X, + X = 2
X, — 2X, — 95X, = =12

3. Metomom IMaycca pemuTh cHCTEMY YPaBHCHHIA:

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

Haiitu oiHO 13 ee Oa3MCHBIX PEIICHHIA.

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

o O w
o w B
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-4=B,
rae
1 0 -1 11
A=l2 1 O0,B=12 3 )
0 3 1 13 -
2. ITo popmymam Kpamepa pemiTs cucteMy ypaBHEHHIA:
X, — 2X, — X, = 1,

2%, + X, + X, =

I
|
N

=X, = 3X, + X

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

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

1
3
0

o = 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. ITpu KaKuX 3HAYEHUSIX A PaHT MAaTPHIIBI
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2 1 3
A=|4 -2 -6
1 4 15
paBeH AByM?

2. Mertosiom 00paTHOM MaTPUIIBl PEIIUTH CHCTEMY YPaBHEHHUI:

2X, + X, + X3 = 1
X — X, — 2X; = 5
2X, + 2X, + 3%, = -3

3. Metonom [Maycca pemuTh cucTeMy YPaBHEHHIA:

2X, — 3X, — Xy — 9%, = -7,
3, + 2x, — 8, - 7x, = -17,

X, + 2%, = 4x; - X, = -1,
4x, + TX, — 15x;, - 5x, = -27.

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 paboTbl o0opynoBaHus, a ais npousBoacTBa 1 1 «Tonuka» — 0,04 4. Pacxoa crnenuanbHOTO
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;, +
1+

xz - 5,
3173 = 16, ’
S5x, — x3 =10,
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