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OBILIHME ITOJIOKEHUA

KonTponbHast pabdota siBisieTcst 01HOM U3 (opM BHEAYAUTOPHOM CaMOCTOSI-
TENbHON pabOThI CTYJICHTOB U PEAJIN3YETCS B TUCbMEHHOM BHUJIE C UCIIOIb30BaHUEM
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA.

KoHTposibHast paboTa OTpakaeT CTENEeHb OCBOEHUS CTYACHTaAMH Yy4e€OHOTro
MaTepuraia KOHKPETHBIX TeM AUCLIUILTUHBI 1 opopmitsieTcs B GopMe petieHus mpak-
TUYECKHUX 33]1a4, B TOM YHUCIIE PO(PECCHOHATBHO-OPUEHTUPOBAHHBIX.

[lenb BBIOIHEHUS PaOOTHI - OBJIAJACHUE CTYJICHTAMH HABBIKAMM PEIICHUS
TUIIOBBIX PACUETHBIX 3a/1a4, 3aKpEIJICHHE YMEHUN CaMOCTOATEIbHO padoTaTh C pas-
JUYHBIMA MCTOYHMKAaMU WH(pOpManuu, (OpMHUPOBAHUE HABBIKOB HCIIOIb30BAHUS
MHCTPYMEHTAJIbHBIX CPEJICTB 00PAaOOTKHU CTATUCTUYECKUX JTAHHBIX, IPOBEpKa chop-
MHUPOBAaHHOCTH KOMIETEHIIUH.

ConeprxaHue 3a1aHUI KOHTPOJIBHOM pabOThl OXBAaTHIBAET MaTEPHAl OCHOB-
HBIX TEM JUCUUIUIMHBI MaTteMaTuka. BapuanTsl paboThl paBHOIIEHHBI IO 00bEMY U
CJIO’KHOCTH.

OneHka KOHTPOJIbHBIX PadOT MPOBOAUTCS B MPOLECCE TEKYIIET0 KOHTPOJIS
yCIEBAEMOCTH CTYAECHTOB.

HOPAAOK BBIITIOJIHEHUSA
KOHTPOJIbHOM PABOThHI

KonTponbHast paboTa BBINONHIETCS 00y4aroIUMCcs B COOTBETCTBUU C 3aja-
HUEM M METOAMYECKUMH PEKOMEHIanusMu. Hamucanuio KOHTPOJIBHOW paboThI
JIOJKHO TIPE/IIIIECTBOBATh N3YYEHHE OCHOBHBIX TEM Kypca, OCBOCHHE CIIOCOOOB pe-
IIICHUS TUTIOBBIX 3aJ1a4.

Cpoku mpeacTaBiIeHUs] KOHTPOJIBLHOW pabOThl HA MPOBEPKY OMPEACIISIOTCS
KaJICHJApHBIM Y4eOHBIM TpadukoM u npukazom «O0 opranuzamnuu yaeOHOTO Mpo-
1ecca Ha COOTBETCTBYIOIIUN yUeOHBIN TOM».

He nomyckaetcst mpeabsBieHHE KOHTPOJBHOM pabOThl HAa IPOBEPKY BO
BpEeMsI DK3aMeHa.

BrimonHeHHy0 paboTy 00y4aromuiics CaaeT A perucTpauu Ha kadeapy,

I'JIe OHAa PETUCTPUPYETCS B COOTBETCTBYIOIIEM KypHAJIE.



[To pe3ynbraram MpoBEpPKU pabOTHI BHICTABIISIETCS OLICHKA «3aUTEHO» WJIU
«HE 3aYTEHOY» Ha TUTYJIHLHOM JIMCTE KOHTPOJILHOM paboThl, 3aHOCUTCS B «BegomocTh
ydeTa MPOBEPEHHBIX pabOTy.

He 3autenHas KOHTpoJibHAs paboTa BO3BpAIAETCs 00YUaIOIIEeMyCsi BMECTE
C YKa3aHMSIMU MPETNOIaBaTENs 110 YCTPAHEHUIO HEAOCTATKOB, /U1 IOBTOPHOTO BbI-
MOJTHEHUS pabOTHI.

Ha tutynpHOM JCTE TOBTOPHO BHITIOJIHEHHON KOHTPOJIBHON PabOThI CTap-
il 1abopaHT Kadeapsl J1eIaeT MOMETKY «IIOBTOPHO» W MEpelaeT il MPOBEPKU

penojiaBaresnto kadeaphl.

TPEBOBAHUSI K BBIINOJTHEHUIO KOHTPOJIbHOU PABOTHI

® pa3BEpHYTHIC PEILICHUS BCEX 3a/1a4 ¢ 00OCHOBAHUSAMU;
e BBIOOpP U peasn3allys PallMOHAIBHBIX CITIOCOOOB PEILICHHUS;

® CaMOCTOSTEIBbHOCTH BBIIIOJIHEHUS.
KPUTEPUU OLIEHKH KOHTPOJIbHOM PABOTHI

KputepusimMu o11eHKH KOHTPOJILHOM pabOThI CIIykKaT CIeAyIOLIIe TapaMeTphl:
® [IPaBUJILHOE BBHIMOJHEHUE BCEX 3aaHUI;
® JCIOJb30BaHUE PALMOHAIIBHBIX CIIOCOOOB PEILICHUS;
® [I0JIHOTA apTyMEHTAIlMU UCTIOJIb30BAHHBIX METOJIOB PEIICHHUS 3aa4 U (yHK-
UK TaOJUYHBIX MPOIECCOPOB,;
® KauecTBO OopMIICHUSI pabOThl B COOTBETCTBUU C MPEAbIBISIEMBIMU TPEOO-
BaHUSIMHU.
OneHka «3a4TeHO0) BBICTABIISIETCS CTYAEHTY, ABISIOLIEMYCS aBTOPOM JIOMalll-
HETO TBOPUYECKOTO 3a/IaHHs, COOTBETCTBYIOIIETO BCEM MPEIbSIBISIEMBbIM TpeOOBa-
HUSIM, B TOM 4ucie GpopmanbHbIM. [IpoBepeHHas penoaaBarenemM padboTa J0DKHA
OBITh 3alIUIIIEHA CTyIEHTOM. B pamMkax mporierypbl 3alUThI CTYIEHT JOKEH YMETh
OOBSCHUTH BBIOPAHHYIO MM TOCIIEOBATENbHOCTh JTAINlOB PEIICHMs 3aJa4M, pac-
KPBITh CYyTh MAaTEMAaTUYECKUX TIOHATHIA U YTBEPKJIECHUH, HCTIOIB3YEMbIX Ha Pa3JIfy-
HBIX dTamax PemeHus; 0XapakKTeprU30BaTh BOZMOXHOCTH (DYHKIIMI TaOJIMYHBIX TTPO-
LIECCOPOB, MPUMEHEHHBIX MPH BBHITTOJIHEHUU PaOOTHI.
OreHKa «HE 3a4TEHO» BBICTABIIACTCS CTYACHTY, SBISIONIEMYCS aBTOPOM pa-
OOTBI, HE COOTBETCTBYIOIICH MPEIbIBISIEMbIM TpeboBaHUsAM. OIIEHKA «HE 3aUTEHO
5



BBICTaBJISIETCS TAKXKE, €CIIM CTYACHT: a) BhioHUI MeHee 50% 3ananuii; 6) He 060c-

HOBAJI 1 HC OXaPaKTCPU30BaJI PCATIUIYCMBIC MCTOAbI pCIICHU .

OHCHK& «HC 3a4TCHO» BBICTaBJISICTCA, €CJIM BO3HUKIIN 00O0CHOBaHHBIC COMHE-

HHA B TOM, 4YTO CTYACHT ABJIICTCA aBTOPOM HpCHCTaBHGHHOﬁ pa6OTI>I (He OpPUCHTHU-

pyeTcsl B TEKCTE pabOThl; HE MOXKET JaTh OTBETHI HA YTOUHSIOIIME BOIPOCHI, Kaca-

IOLIUECS TEOPETUUECKUX MPETIOKEHHUHN U (OPMYII, HCTIONH30BAHHBIX MPH PEIICHUN

3a7a4d ¥ T.4.). Takoe pelieHre NpuHUMaeTCs U B TOM cllydyae, eciid paboTa He COOT-

BCTCTBYCT IIPCABABIISICMbBIM Tp€60BaHI/I$IM.

CTPYKTYPA KOHTPOJIbHOM PABOTHI

TUTYJIbHBIN JTUCT (cM. oOpaseinl B [Ipunosxkennn uiv Ha caiite ¢punnana);

OCHOBHOC COACPIKAHUC pa6OTLI (BI;IHOJIHGHI/IG 3aJlaHuU C HOI[pO6HI>IMI/I I10-

SICHCHUAIMHU U BI:IBOI[aMI/I);

TPEBOBAHUSA K O©POPMJIEHHUIO
KOHTPOJBbHOM PABOTBHI

3amanusi KOHTPOJIBHOM paboThl 0OPMIIIIOTCSL Ha JucTax Oymaru dopmara
A4 B Buse nokymenTa B ¢popmare Word (tupudt 12-14, mosns: ciesa 2,5 cm,
OCTaJIbHBIE — 10 2 CM, MEXIYCTPOUHbIN uHTepBa 1,5, ab3ar 1,25).

JIucTel, Ha KOTOPBHIX OGOPMIISIETCSI PEIIeHHEe 3a71ad KOHTPOJIBHOW pabOTHI
clieayeT MpoHyMepoBaTh. TUTYJbHBINA JTUCT (CM. oOpasel] B MPHJIOKEHUH |
WJIU Ha caiiTe punana) He HyMepyeTcs.

OdopmieHne pemeHns KaKIoro 3aJaHusl JODKHO cofepaTh: A) 3amuch
YCJIOBHSI ¢ yKa3aHHMEM HOMepa 3ajadyu. b) 3amuchk pemieHus 3ajadd mociie
cioBa «Pemenuey. K kaxxaomy stanmy perieHust J0JIKHBI ObITh TaHBI Pa3Bep-
HYTBbIe OOBSICHEHHS, ONHWCAHWE BBOJUMBIX OO0O3HaueHUU. Mcmonabzyemsbie
(bOpMYJIBI TOJDKHBI 3aITUCHIBATHCS ¢ HEOOXOMMMBIMH MOsICHEHUSIMH. OTCyT-
CTBHUE 000CHOBAHUS NP MPABWIBHOM PEIICHUU BJICYET CHIDKECHUE OIICHKHU.

PucyHku 1 TaGauIk! clie1yeT MPOHYMEPOBAaTh.

KontponbHas paboTa cnaércs B pacriedatanHoM Buje Ha Kadenpy «buznec-

nH(pOpPMaTHKa U BbICIIAs MaTeMaTHKay» (MOKHO OpPOCHUTH Ha MEPBOM 3TaXeE B



dbunuane B crieruaibHbIN SNMK WIK claTh Ha Kadeapy, aya.213 umum 220).
Kpowme Toro, daiin ¢ oruérom o padote B popmare MS Word, caenyer npu-

ClIaTh Ha IMo4Ty mpenojasatenio nvnikanorkina@fa.ru. daiin Hassats «®Pa-

mMuus ctynenta ['pynna Bapuanty.

5. Pabora, mpu3HaHHas HE OTBEYAIOIIECH MPEABABISIEMbIM TPeOOBaHUIM, BO3-
BpallaeTcsl CTYJEHTY A JopaOdoTKu. IIpu 3TOM yKa3bIBarOTCsS HEJOCTATKU

pa6OTBI " Jar0TCA pCKOMCHAALMHU 110 UX YCTPAHCHUIO.

BBIBOP BAPUAHTA KOHTPOJIbHOM PABOTHI

Homep BapuanTa onpezensieTcsl o nociaeaHeil nuppe Homepa 3a4€THOM KHUKKU

crynenta. Eciu nocnenusas uudpa 0, To Beionpaercsa Bapuanrt 10.

3AJTAHUA KOHTPOJIbBHOM PABOTHI
(2 cemecTp)

Bapuanr 1
(mocaennsas nudpa B HOMepe 3a4eTHOM KHHKKH — 1)

3ananme 1. Uccnenyiite Ha SKCTpeMyM (DYHKIIHIO
Z=2X+8y—x"—-2y*
3ananme 2. Pemute nuddepenimaibHoe ypaBHEHHE!

y"+68/'+% =0y0)=0y(0)=1

3aganue 2. Haiinure marpuny D = BAT — 3C, eciu 1aHbl MaTpuibl

1 0 3 1 -3 2 1 3

A=( j,B= 2 3 1[,C=|-2 -1
-1 4 2

1 2 4 5 0

3ananme 3. Beruucnure onpeaenurenb


mailto:nvnikanorkina@fa.ru

-1 1 1 1

1 -1 1 1
1 1 -1 1
1 1 1 -

3ananme 4. Pemure cucteMy ypaBHeHuid MetonoM ["aycca
2x, —2x, + x5 =1
3x, +2x, —5x; =0
4x, —x, —2x, =1

X +x,+x3=3

3aganue 5. Onpenenure, ABISAETCS JIM MEXAyHApOAHAsS TOProBiIsd JIByX cTpaH cOa-
1600000000 0,3 0,8}

JJAHCUPOBAHHOM, eciu X=
1400000000 0,7 0,2

J , & CTPYKTypHasl MaTpuiia A=(
3ananue /. TpuxotaxkHas (pabpuka HCIONIB3YET IS MPOU3BOJICTBA CBUTECPOB U
KO(TOUEK YHCTYIO IIEPCTh, CHJIOH U HUTPOH, 3arachl KOTOPBIX COCTABIISIOT COOT-
BercTBeHHO 90, 40 1 30 xr. KomuecTBO NpsiKu KaXkA0T0 BHJIa, HEOOXOIUMOMN JIJIs
m3roroBieHust ogHoro ceurepa 0,2xr, 0,2kr u 0,1Kr COOTBETCTBEHHO, ISl OJTHOU
kodTouku 0,3kr, 0,1kr u 0,1kr. CoctaBbTe MJIaH MPOU3BOJCTBA U3CIHIMI, 0oOecIie-
YUBAIOUIUMNA MOJIy4YeHHE MAaKCUMaJIbHOW MPHUOBLIN, €CJIM MPUOBUIL OT pealu3aluu
onHoro ceutepa 600 neH. ef., ogHoi kodrouku 500 aeH. en.

A. CocTaBbTe MaTEMATHYECKYIO MOJIEb 3/1a4H, J1aB IKOHOMHYECKYIO HHTEPIpETa-
U0 IEPEMEHHBIM, (DYHKIIUU LIEJIU U CUCTEME OTPaHUYEHUM.

b. Pemute 3anauy rpagpuyeckuM METOAOM.

Bapuanrt 2
(mocnennsas nudpa B HoMepe 3a4eTHOH KHHKKH — 2)

3aganue 1. Uccnenyiite Ha akcTpeMyM (QyHKLUIO
Z=X" —2xy+4y°
3apanme 2. Pemute nuddepenipaibHoe ypaBHEHHE!

y"-6y'+8y=0,y0)=1y(0)=1



3apanme 3. Haiinure marpuny D = 4A + C' B, eciiu ganbl MaTpULIb]

1 -4 2 2 1
Az[l 0 3j,Bz 6 2 0| C=|-2 -1
-1 4 2
1 0 -1 5 0
3aganue 4. Beluuciaure onpeneuTens
2 1 0 -
1 1 0 O
0 01 0O
-1 0 0 1

3amanue 5. Pemure cucteMy ypaBHeHU MeTo0M ["aycca
2x, +3x, —x; +x, =1
X, +X,+2x;-3x, =2
3x, +3x, —x; =-1
X, +2x; +2x, =-3

3aganue 6. Onpenenure, ABISETCS JIM MEXAyHApOAHAsS TOProBiIsd JIByX cTpaH cOa-
600000000 01 0,5}

JJAHCUPOBAHHOM, eciu X=
900000000 09 05

j , & CTPYKTypHas MaTpuna A :(

3amanue 7. I[lpeanpusitue pacrnojaraeT MPOU3BOJCTBEHHBIMU MOIIHOCTSIMU My,
My, M3, My (B yacax) B cienytoiieM koiaudectse: Mg — 16 4, My — 10 y, M3 — 6 4,
My — 7 4. HopMBI 3aTpaT MOIIHOCTEN KaXJ0T0 BUJa COCTABISAIOT HA €AUHHUILY TIPO-
Oykiud A — 24, 14, 04 1 14 COOTBETCTBEHHO, HA €IUHUILY NPOAyKIuu B — 14, 14,
14, 09 coorBeTcTBeHHO. [IpHOBLIL OT peanu3anuu eUHULIBI MPOAYKIIMA A COCTaB-
aset 30 neH. en, npoaykuuu B — 40 geH. ex. CocTaBbTe IJIaH MPOU3BOJICTBA, TIPU
KOTOPOM TPUOBLTH MPEANPHUATHS OT peaau3aliii BCel MPOAYyKIHH OyJeT MaKCH-
MaJIbHOM.

A. CocTaBbTe MaTeMaTUYECKYIO MOJICIb 3a/1a4uH, 1aB DKOHOMUYECKYI0 HHTEpIpeTa-
IIAI0 IEPEMEHHBIM, (DYHKIIUU 1IEJIU U CUCTEME OTpaHUYEHUMN.

b. Pemute 3amauy rpadudecKuM METOIOM.

Bapuant 3
(nmocaenHsis uudppa B HoMepe 3a4eTHOM KHUKKH — 3)

3apanue 1. Uccnenyiite Ha SKCTpeMyM (DYHKITHIO



2=y —3x* =27y +12x.
3aganue 2. Pemute nuddepeHnnanbHoe ypaBHEHHUE!

y"'+% =0y0)=1y0)=1

3aganne 3. Haiinure matpuiry D = B-A — 5CT, eciu ganbl MaTpHIbl

3 -2
A=(13_6J,B:£1 ZJC:4 .
4 5 -7 -3 2
0 3
3ananme 4. Beruucnure onpeaenurenb
0O -1 -2 -3
-1 1 0 O
-2 0 1 O
-3 0 0 1

3ananme 5. Pemure cuctemy ypaBHeHnuit MmeronoMm ["aycca
x,+3x,+x,=5
2x;, —Xx, +x;—x; =1

3, + X, + X, +x, —x; =4

3apanme 6. Onpenenure, ABISCTCS JTU MEXKIYHAPOIHAS] TOPTOBIISA IBYX CTpaH cOa-
500000000 01 O,SJ

JTAHCUPOBAHHOM, €Ciu X=
900000000 09 05

) , 4 CTPYKTypHasi Mmatpuia A :(

3apanme 7. Jlyga u3rotoBneHus IByX BUIOB u3aenuid By m B, ucnonesyercs tpu
BHJIA CHIPBS S1, Sz, S3. O0IIee KOMMUECTBO CHIphs S1 paBHO 120 ex., ceipbs S, - 200
en., ceipbst S3 — 180 exn. Pacxoa chIphs KaXJA0T0 BUJA HAa M3TOTOBJICHUE €AUHUIIBI
m3aenus Buaa By paBen 4 en., 1 ea. u 0 €. COOTBETCTBEHHO, a HA U3TOTOBJICHUE
eIMHUITLI u3Aenus Buaa By pasen 3 en., 10 ex. u 15 en. coorBercTBeHHO. Halinure
ONTUMAJILHBIN IIJIaH MMPOU3BOJICTBA M3k Buaa B u B,, obecrieunBaromuii Mak-
CUMAJIbHYIO NPUOBLIh, eciu u3aenue By maet nmpuoslib 5 AeH. en., a uzaenue B, 6
JIEH. e]I.

A. CocTaBbTe MaTeMaTHYECKYIO MOJICIb 3a/1a4uH, 1aB DKOHOMUYECKYI0 HHTEpIpeTa-
IIAI0 IEPEMEHHBIM, (DYHKIIUU LIEJIU U CUCTEME OTpaHUYEHUMN.

b. Pemute 3aauy rpadpuyeckuM METOAOM.
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Bapuant 4
(mocaenausis uudppa B HoMepe 3a4eTHON KHUKKH — 4)

3amanue 1. Uccnenyiite Ha SKCTpeMyM (DYHKITUIO
Z=3X+6y—X"—Xy—Yy°.
3ananme 2. Pemure nuddepenimaibHoe ypaBHEHHE!

y"-3y'+2y=0,y(0)=1y(0)=0

3apanme 3. Halimute matpumy D = 2CA — 5B, ecniu 1anbl MaTpuIls!
A:(l 0 3}8:(1 2 —1)’(::[2 —3}
-1 4 2 0 2 3 1 -2

3ananme 4. Beruucnure onpeaenurenb

0111
1 011
1101
1110

3apanme 5. Pemnure cuctemy ypaBHeHuid MmeronoM ["aycca
2x; +3x, —x; —3x, +x; =1
X, —3x, +x3+x, —2x; =3
Ox, — x5 =2

3x,+x,=0

3apanme 6. Onpenenute, SBISETCS U MEXKIYHAPOIHAS] TOPTOBIIA JIBYX CTpaH cOa-
500000000 01 O,SJ

JJAHCUPOBAHHOM, eciu X=
900000000 09 05

j , & CTpYKTypHas Marpuua A :(

3apanme 7. KupnnuHslil 3aB0OJ1 BHITYCKAET KUPIUYM ABYX Mapok M1 u My. Jlnst npo-
M3BOJICTBA KUpNHYa MpuMeHsieTcs rmHa Tpex BuaoB A, B, C. Hopmbl pacxona
TJIMHBI KaX0T0 BU/IA HAa OJIMH KUPIHUY MapKu M1 paBHBI COOTBETCTBEHHO 4ycil.ef.,
2 ycin. en. u lyci.en.; Ha OOUH KUpNUY Mapku My — 2ycin.en., 3ycin.en. u 4 yci. ef.
OO1ue 3anachl TIMHBL Ka)XI0T0 BHJIa COCTABISAIOT 32yci.en., 32ycn.ea. u 36 yci.
ell. COOTBeTCTBEHHO. [IpuObIIb OT peann3anuu 0HOTO Kupnuya Mapku My cocTas-
aseT 5 JeH. €., a OAHOro kupnuya mapku My — 8 neH. en. CocraBbTe IUIaH

11



MPOM3BOJICTBA KUPITUYEH, IPU KOTOPOM MPUOBLIL OT UX pean3alnu Oy1eT MaKCH-
MaJIbHOM.
A. CocTaBbTe MaTeMaTUYECKYIO MOJICb 3a/1a4uH, 1aB SdKOHOMUYECKYI0 HHTEpIpeTa-

U0 TIEPEMEHHBIM, GYHKITUU 1IN U CUCTEME OTPaHUYCHUH.

b. Pemute 3aauy rpaduyecKuM METOAOM.

Bapuanr 5
(mocaeausis uudppa B HoMepe 3a4eTHOM KHUKKH — 5)

3ananme 1. Uccnenyiite Ha SKCTpeMyM (DYHKIIHIO
z=x>—2y*—3x+8y.
3ananme 2. Pemute nuddepeHimaibHoe ypaBHEHHE!

y”—5y’'+ 6y =x+2
3aganue 3. Haiinure marpuny D = 2C — ABT, eciu manb1 MaTpuiibl
A= [1 0 3),B= [1 2 —1J’C:(2 —3}
-1 4 2 0 2 3 1 -2

3ananue 4. Berauciaure onpeaciuTelb

3210
2 100
1 010
0 001

3apanme 5. Pemure cuctemy ypaBHenuit MmeronoMm ["aycca
2x, +4x, —x; —4x, +x, =1
X, —4x, +x;+x,—2x, =4
12x, +2x, —x; =2

4x, +x, =1

3apanue 6. Onpenenure, ABIACTCS JIUM MEXKIyHAPOIHASI TOPTOBJIS JIBYX CTpaH cOa-
6900000000 0,7 0,9]

JJAHCUPOBAHHOM, €CIIN X=
2300000000 03 01

], a CTpyKTypHasi MaTpuia A :(
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3ananme /. Konaurepckas gpadbpuka JJ1s MpOU3BOJCTBA ABYX BUIOB Kapamenu Ki u
K, ucnone3yer Tpu BuJa OCHOBHOTO ChIpbs: caxap, MaToky, (GpyKTOBOE IIOpE.
Hopmbl pacxona cbIpbsi KaXkA0T0 BHIa Ha IPOU3BOACTBO 1 Kr kapamenu Buaa Ki
COCTaBIAAIOT 2, 4 u | yci.el. COOTBETCTBEHHO, @ HAa MPOU3BOACTBO | Kr Kapamenu
Buna Ky - 8, 3 u 1 ycn.eq. O6uuit 3anac caxapa 0,8 ToHHbI, matoku 0,6 TOHHBI,
¢dpykroBoro mrope 0,2 Tounsl. [IpubbiIs OoT peanuzanuu 1 kr kapamenu K; cocras-
aset 100 yen.nen.en., kapamenu Ko — 50 yen.nen.en. Haitgure mian mpousBoacTBa
KapaMenu, 00ecreyrBaloIni MaKCUMaIbHYI0 IPUOBLIb OT €€ peanu3altH.

A. CocTaBbTe MaTeMaTHYECKYIO MOJIENb 3a/1a4U, 1aB SKOHOMUYECKYI0 HHTEPIpETa-
IIUIO IEPEMEHHBIM, (PYHKLINHU LIEJIU U CUCTEME OTPaHUUEHUH.

b. Pemute 3aauy rpagpuyeckuM METOAOM.

Bapuant 6
(mocaeansas nugpa B HOMepe 3a4eTHO KHHKKH — 6)
3apanme 1. Nccnenyiite Ha 3KCTpeMyM (DYHKIIHIO
z=x*—4xy+8y°.
3ananme 2. Pemute nuddepenHimaibHoe ypaBHEHHE!
y"-4'+5 =0y0)=2y(0)=1

3aganue 3. Haiimure marpunyy D = BC — 3A", ecniu mans1 matpuns!

1 -3 2 1 3
A:[l 0 3j,B: 2 3 1/.C=|-2 -1
-1 4 2
1 2 4 5 0
3ananue 4. Beruuciure onpeieauTens
2 1 1 1
1 2 1 1
11 2 1
1 1 1 2

3apanue 5. Pemure cucteMy ypaBHeHUM MeTo0M ["aycca
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o5x; —5x, +x, =1
3x, +2x, —5x, =0
4x, —x, —5x, =1

X, +Xx,+x;=06

3ananme 6. Onpenenute, SABISETCS JTU MEXKIYHAPOTHAS] TOPTOBIIA IBYX CTpaH cOa-
812500000 0,2 O,SJ

JJAHCUPOBAHHOM, €CIIN X=
1300000000 08 05

J, a CTpYKTypHast MaTpuua A :(

3apanue 7. J{ng uzrorosnenus uzgaenuii n1pyx BujgoB uMmeetcs 1000 kr ceipbs. Ha
M3TOTOBJICHUE OJTHOTO M3JIeNIHs TIEPBOTO BUA pacxoayercs 3 Kr, Ha U3TOTOBJICHUE
OJIHOT'O M3JIEJIHsI BTOPOTo BUA — 4 KT ChIpbsi. COCTaBbTE IIJIaH ITPOU3BOJICTBA, 00eC-
TICYMBAIOIINN TTOJTyYCHUE HAMOOIBIIICH BRIPYUKH OT MPOTAKU U3ICTUH, €CITA HE00-
X0JIMMO U3TroTOBUTH He Oosee 200 u3nenuii mepBoro Buja u He 6omee 200 u3nenmii
BTOPOTO BHUA, & OTITYCKHAs] CTOMMOCTb OJTHOTO M3/ICJIHS TIEPBOTO BHJIa COCTABIISCT
2000 pyO©., a uzaenus BToporo Buga — 1500 pyo.

A. CocTaBbTe MaTeMaTHIECKYIO MOJICb 3a/1a4H, 1aB SKOHOMUYECKYI0 HHTEpIpeTa-

A0 TIEPEMEHHBIM, (DYHKIIUU LIEJIU U CUCTEME OTPaHUYCHUM.

b. Pemute 3aauy rpagpuyeckuM METOAOM.

Bapuanr 7/
(nmocJeaHsist nudppa B HoMepe 3a4eTHON KHUKKH — 7)

3apanue 1. UccnenyiiTe Ha SKCTpeMyM (DYHKITHIO
z=x>+y3—3xy+2

3ananme 2. Pemute nuddepeHnmaibHoe ypaBHEHHE!

y"+6y'+13y =0,y(0)=3,y(0)=2

3aganne 3. Haiiqure matpuiy D = — BT — AC?, eciti 1aHbI MaTpHIIbI

0 -3 10 -1 6 -9
A=|4 7 ,B:( _j,Cz( _j
2 3 1 1 -2

“1 0

3ananue 4. Beruucnure onpeaeianTelb
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3apanme 5. Pemure cucrteMy ypaBHeHuid MetonoM ["aycca
2x, +Txy —x;3—1x, + x5 =1
X, —6x, +x;+x, —2x;, =7
21x, +8x, —x;, =2
Tx, +x,=4

3aganue 6. Onpenenure, ABISETCS JIM MEXAyHApOAHAsS TOProBiIsd JIByX cTpaH cOa-
4600000000 0,5 0,9}

JJAHCUPOBAHHOM, eciu X=
2500000000 05 01

j, a CTpyKTypHas MaTpuna A :(

3amanue 7. [Ipeanpustue BoiyckaeT nBa Buaa uzaenui I1; u I, Ha usrorosnexue
KOTOPBIX HJET 3 BHIA CBIPh: S1; Sp; Ss, 3amacer koTopsix pasubl 200, 110, 120 ex.
Pacxon ceipest Ha 1000 en. mpoxaykiuu coctasisieT: Sy - 20; 10; S, - 20; 5; S;3 -10;
10. OnroBas niena 3a 1000 . uznenuii cocrapisieT: 15; 17 toic. pyOneit. Cebecto-
uMocTh ipousBocTBa 1000 mit. uznenuit cocrasisier 12 u 15 toic. py6neit. Cocra-
BUTH TUIAH BBIMYCKa MPOIYKIHUU, OOCCIECUMBAIONUNA MAKCUMAJIbHYIO MPUOBLIB,
npearnosaras, 4To CObIT HEOTPaHUYEH.

A. CocTaBbTe MaTeMaTUUYECKYIO MOJIEb 3a/1a4H, 1aB SdKOHOMUYECKYI0 HHTEpIpETa-
IO TIEPEMEHHBIM, GYHKIIMU 1IN U CUCTEME OTPaHUYEHUH.

b. Pemute 3anauy rpadu4ecKuM METOAOM.

Bapuant 8
(mocnennsas nuudpa B HoMepe 3a4eTHOH KHHKKH — 8)

3ananme 1. Uccnenyiite Ha SKkCTpeMyM (DYHKIIHIO
z=x*—xy+y?—2x+y
3apanme 2. Pemute nuddepenipaibHoe ypaBHEHHE!

y'' +4y' +29% =0,y(0)=0,y(0)=15

3ananue 3. Haiiqure marpumy D = C? — AT, ecnn nans1 MaTpunst
15



A=]1 2 3|,C=|2 3
-1 0 O 1 2 4
3apanme 4. Beruucnure onpenennurenb
-1 -2 -3 -4
-2 1 0 O
-3 0 1 0
-4 0 0 1
3apanme 5. Pemure cuctemy ypaBHenuit MmeronoM ["aycca
x, +3x,=4
2x, —x, =1

3, +x, +x; =4

3apanme 6. Onpenenute, ABASETCSA T MEXKTYHAPOIHAS TOPTOBIIS IBYX CTpaH cOa-
3000000000 0,5 0,6)

JTAHCUPOBAHHOM, €Clu X=
2500000000 05 04

], a CTPYKTypHas MaTpuia A :(

3apanme 7. [Ipennpusitue uMeeT TpU MPOU3BOACTBEHHBIX (PaKTOpa B KOJUYECTBE O;
5; 2 ThIC. €IMHULL U MOKET OPraHU30BaTh MPOU3BOJICTBO JIBYMS Pa3JIMYHBIMU CIIO-
cobamu. Pacxon mpousBOJCTBEHHBIX (DaKTOPOB IO MEPBOMY CIIOCOOY MPOU3BOI-
cTBa coctamisier 1; 1; 3 Teic. eauHull, o BTopoMy - 3; 1; 2 ThIC. IT0 mepBomMy cmo-
co0y MpeAnpusiTUE BBIITYCKAET B MECSI] 3 ThIC. U3JIEIHM, a IO BTOPOMY - 2 ThIC. U3-
nenuil. CKOJIBKO BpPEMEHU MpEeAnpHsITHE JOJKHO paboTaTh KaxXIblM CIOCOOOM,
YTOOBI MOJYYUTh MAKCUMYM NPOAYKIUH?

A. CocTaBpTe MaTeMaTHYECKYIO MOJIENb 3a/1a4H, 1aB SKOHOMUYECKYI0 HHTEPIPETA-
LU0 IEPEMEHHBIM, QYHKIMHU LUEIN U CUCTEME OIPaHUYEHUN.

b. Pemute 3anauy rpagpuyeckuM METOAOM.
Bapuant 9
(mocaenHsis uudppa B HoMepe 3a4eTHOH KHUKKH — 9)

3ananue 1. Vccnenyiite Ha sxctpemyM GyHKIuio z = 3x% — 12xy + y3 + 9y?

3apanme 2. Pemute nuddepenipaibHoe ypaBHEHHE!

y" +4y'— 5y =0,y(0)=6,y(0)=0
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3aganne 3. Haiinure matpuiy D = 2A — BC?, eciii 1aHbl MATPHUIIBI

0 -5 3 0 6 g
A=|4 7/|,B=|0 —7,C:[ _J
1 -2

-1 0 4 1

3ananue 4. Beruucnure onpeaeiuTeb

1 0 -1 -2
0 1 0 O
-1 0 1 O
-2 0 0 1

3ananme 5. Pemure cuctemy ypaBHeHnuit MmeronoMm ["aycca

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

2%, —2x, +2x; — x5 =1

3x, +x, +x;+2x, —2x, =4
3apanme 6. Onpenenute, ABISCTCS JTU MEXKIYHAPOTHAS] TOPTOBIISA IBYX CTpaH cOa-
2550000000 0,4 0,6]

JTAHCUPOBAHHOM, €Ciu X=
1700000000 06 04

] , @ CTPYKTYpHasd MaTpuIia A :(

3ananue /. B )XKMBOTHOBOJYECKOM COBXO03€ Ha TPOM3BOJICTBO OJHOTO IIEHTHEpa
MOJIOKA TpaTuTcs 25 pyOsei, u3 HUX Ha TPyJoBbIe 3aTpatsl - 10 pyOnei, Ha MaTe-
puanbHbie - 15 pybieit; mpon3BoacTBo 1 nmeHTHepa msica ooxoautcs B 180 pyouiei,
u3 koropeix 100 pyOneit - TpynoBblie 3arpathl, 80 pyOmneit — matepuanbhbie. ['oc-
yAapCTBEHHBIC 3aKyITOYHbIE IIEHBI 32 1 1IeHTHEep MOoJIoKa - 35 pyouieit, a 3a 1 1ieHTHep
msca - 200 pyosneit. OnpeaenuTs ONTUMATBHBIHN TTaH TPOM3BOJICTBA MOJIOKA U MsICa,
€CJIM Ha JKUBOTHOBOACTBO BbIAeneHO 190000 py6raeit. @onnx 3aprmiatel - 100000
pyOJieii, ocTaabHOE - Ha 000pYI0BaHUE.

A. CocTtaBbTe MaTEMaTHIECKYIO MOJICITh 3a]a4H, JaB dKOHOMUUIECKYIO HHTEpITpeTa-
IO TIEPEMEHHBIM, QYHKITAN €N ¥ CHCTEME OTpaHUYEHU.

b. Pemute 3amauy rpadudecKkuM METOAOM.

Bapuant 10
(nmocaenusist uudppa B HomMepe 3a4eTHOI KHUKKH — 0)

3apanue 1. Mccnenyiite Ha skcTpeMyM QyHKIUIO Z = X° — y3 + 9xy
3ananme 2. Pemure nuddepernmaibHoe ypaBHEHHE!
y"+2y'=0,y(0)=1y(0)=0
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3aganue 3. Haiimure matpunyy D = BA + 2CT, ecin qansl MaTpuIst

1 0 -6 2 2 3 -2

A:[ _j,B:( jC: 4 5
4 -2 —7 -3 2

0 3

3ananue 4. Beruucnure onpeaeiuTeb

2 1 0 -
1 10 O
0 01 O
-1 0 0 1

3ananme 5. Pemure cuctemy ypaBHeHnuit MmeronoM ["aycca
x, +3x, +3x, =7
2x;, —3x, +3x; —x; =1

3x, +x, +x;+3x, —3x;, =4

3aganue 6. Onpenenure, ABISETCS JIM MEXAyHApOAHAsS TOProBiIsd JIByX cTpaH cOa-
825000000 0,2 O,GJ

JJAHCUPOBAHHOM, eciu X=
1100000000 08 04

J, a CTpYKTypHast MaTpuua A :(

3aganue 7. Koonepatus 1o npou3BOACTBY CTPOUTEIBHBIX MATEPHAIIOB BbITYCKAET
JIBa BUJIa CTPOMMATEPHUANIOB: KUJIKOE CTEKIIO U MeHoIacT. Tpyao3aTparsl Ha Ipo-
n3BoACTBO 1 T crekna — 20 4, menorutacta — 10 4. B xoonepatuBe padortarot 10
pabouunx 1o 40 u B Heaeno. O60py0BaHKE MTO3BOJISIET MPOU3BOAUTH HE OoJiee 15 T
crekia u 30 T neHoriacta B Heaento. [Ipubbuib ot peanuzanuu 1 T KUIKOro CTEKIa
— 50 py6neit; 1 T nenomacta — 40 py0. CkoJIbKO CTpoiiMaTepHalioB KaXkJ10TO BHIA
CJIETyeT BBITYCKATh KOOTIEPATUBY JJIS MOTYUYEHUS MAKCUMAIbHOU TPUOBLITN?

A. CocTaBbTe MaTEMaTUYECKYIO MOJIEIIb 3a]1a4H, 1aB YKOHOMUYECKYIO HHTEpIpeTa-
IO TIEPEMEHHBIM, GYHKIIUU 1[N U CUCTEME OTPaHUYCHUH.

b. Pemute 3amauy rpadudecKuM METOIOM.

3ameuanue: OOpa3ibl BHITOTHEHHUS U 0ODOpMIICHHS 3aJaHUH CMOTPETh B MaTepua-

JIaX CEMUHAPCKUX 3aHSATHUM.
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IHosicHeHust
daiin ¢ oruéToM o pabote B popmare MS Word, cieayeT npuciath Ha MOYTY Mpe-
nonasaternto Nvnikanorkina@fa.ru. ®aiin Ha3zeate «Damums crynenTa ['pynmna Ba-

pHUAHT.

Pacnieuarannsiii u odopmieHHsit Hagexamum odpazom (B TTAIIKE-CKOPO-
CIIUBATEJIE, HE B ITPO3PAYHOM DAWJIE!) otuét 0 pabote B popmare MS
Word cnaéres Ha kadenpy «busHec-uHpopMaTHKa W BBICIIAS MaTEMaTHKa
(ayn.213 u 220) (MOXHO OpOCUTH Ha MEPBOM ITaXe B (QuiiMalie B CIEHUATBHBIN

AWK WK OTAATh B PYKHU MPENOAABATEIIO).
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[Tpunoxenue 1
OOpa3zen TUTYJILHOIO JINCTA KOHTPOJIBbHOM padoThI
denepanbHOE FOCYAAPCTBEHHOE 00pa30BaTEIbHOE OIOIKETHOE YUPEIKICHUE
BbICLIEr0 00pa30BaHuUs
«@PuHaHcoBbIi yHUBepcuTeT npu Ilpasurenscree Poccuniickoin Penepannm»
(PuHyHHBEPCHUTET)
Kany:xcknit puiinan @uHyHHBepCUTETA

Kadenpa «busnec-undpopmarnka u BbICHIasi MATEMATHKA)

KOHTPOJIBHAS PABOTA
no qucuumianae MATEMATHUKA

Howmep BapuanTta

Boinoanuni(a) cryaent(ka) 1 kypca

IpYTIIBI

OuHoit hopMbI 00yUEHHS

(®.1.0. ctyneHTa)

IIposepua npenogaBareib:

(yuenas cremneHb, JODKHOCTH, ©.11.0.)

Jlata noctyruienust paboTsl Ha Kadenpy: Onenka:
(3a4TeHO/HE 3aYTECHO) MOIIICH MPENOIaBaATEIS

2026 r. 2026 r.

Kanyra 2026
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