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KOHTPOJIb 3HAHUM 110 MATEMATHUKE CTYJIEHTOB
®UHAHCOBO-9KOHOMMYECKHNX CIIEITUAJIBHOCTEN B
YHUBEPCUTETAX TEPMAHUUA

BBenenue. Ilenpto KOHTpoJIsI 3HAHWUKW 1O MareMaTUKE Ha
(MHAHCOBO-IKOHOMHYECKUX CHEIHATBHOCTSIX SBISIETCS IMPOBEPKA YCBOCHHS
CTyleHTaMH (QYHJIaMEHTAJTbHBIX MaTeMaTHYeCKUX (aKTOB W MOJIOKEHHH, a
TaK)K€ YMEHHUS WX IPUMEHATH B KOHKPETHBIX U JOCTATOYHO Pa3HOOOpa3HBIX
HKOHOMUYECKUX CUTYaIIUSIX.

Jlaxxe mipu O€rioM 3HaKOMCTBE C CUCTEMON KOHTpPOJISl 3HaHUHU [0 MaTeMa-
THKE CTYJICHTOB (PHHAHCOBO-KOHOMHUYECKHX CHEIHATBHOCTEH TepPMaHCKUAX
YHUBEPCUTETOB Cpa3y oOpamaeT Ha ce0s BHHUMaHUE pa3HOooOpaswe TEKCTOB
MUCHPMEHHBIX KOHTPOJBHBIX paboT KakK Mo CcoJepKaHuio, Tak u 1mo ¢gopme. Ta-
Kasi CUTyaI[isl BIIOJIHE OOBSICHMMA, ITOCKOJIbKY YHHUBEPCUTETHI pa3pabaThIBalOT
KaK MaTeMaTU4yecKue KypcChl, TaK U CEpUH KOHTPOJIBHBIX 3aJaHUi HEe3aBUCHUMO
JpyT OT JIpyra, a eIMHOM o0IIerepMaHnCcKol HaNpaBIEHHOCTH B MOJOOHBIX BO-
npocax HeT. Tak, HanpuMep, B OJJHUX YHUBEpPCUTETAaX HAUMHAIOT Kypc MaTema-
TUKA Ui OyaymuxX (puHAHCHCTOB M 3KOHOMHCTOB ¢ aHanm3a (ItyTrrrapt u
Iip.), B IpYTUX - ¢ nuHeHHo# anreOpsl (KénbH u n1p.), B TpeThux (MaHHXalM U
Ip., 0151 PYCCKOA3LIYHO20 Yumames npusviuHee Manueeiim) YATaIOT 3TH JIBa
OoJpIINUX pa3jena napauienbHo. KOHTpobHbIE 3a/laHusl B OJHUX CIIydasx HO-
CSAT YUCTO TaK HA3BIBAEMBIN TECTOBBIN XapakTep, B IPYTUX - GOPMYIUPYIOTCS
TPaJMIIMOHHO U HE JOIYyCKAIOT HUKAKOIO AJIEMEHTa CIy4allHOCTH, B TPETHUX -
Ha0Jt0/1aeTCcsl COeIMHEHNE TPAJAUIIMOHHOTO U TECTOBOIO MOJIXO0/IOB.

Marepuaa u pe3yJabTaThl HccjegoBanus. Huxe npuBoasTes 3anaHus
MUCHPMEHHBIX KOHTPOJIBHBIX pabOT MO0 MaTeMaTHKe /IS CTYIeHTOB ()MHAHCOBO-
HSKOHOMUYECKUX  CHEIUAIBHOCTEH  JBYX  KpPYNHBIX  YHUBEPCHUTETOB:
[ItyTTraprckoro (Stuttgart - Hohenheim) /Cepust 1/ m MaHHXaliMCKOTO
(Mannheim) /Cepust 2/ ( nepesoo ¢ nemeyxoeo azvika moti -H. X.). ,
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Cepus 1 (20 TpagunnoHHO cPOPMYITHPOBAHHBIX 3aJTaHUMN JIIS TPEXUAco-
Boi /180 MHMHYT/ THUCBMEHHOW KOHTPOJIHHON pPaOOTBhI) COCTOUT W3 UETHIPEX
0JIOKOB.

BJ10KA: 31eMeHThl TEOpUU MHOKECTB, HEPABEHCTBA M a0COJIIOTHAs Be-
JWYnHa, (UHAHCOBAas MaTeMaTHKa, YHCIOBBIC ITOCIIEIOBATEILHOCTH W IIPO-
cTeimme psaapl, AU QPepeHnnaIbHOoe HCUUCIIeHne (QYHKIUNA OJHON IepeMeH-
HOH. 3amaHusi He 00s3aTENIbHO OXBATHIBAIOT BCE MPEJCTaBICHHBIE B OJIOKE
BOIIPOCHL U UBMEHSIOTCSI OT CEeMecTpa K ceMecTpy.

Baok B: unTerpaibHoe ucuncienne (GyHKITUH OJTHOM ITepeMEeHHOM.

Baok C: nuddepeHnnanpHoe UcUnCIeHHE (QYHKITMH HECKOJIBKUX Tepe-
MEHHBIX.

Baok D: nunelinas anrebpa u e€ mpuMeHEHHeE.

Kaxnoe w3 mpemioxxkeHHbIXx 20 3alaHWii UMEET CBOIO OMPEACIEHHYIO
CTOUMOCTbH B «IIyHKTaxX»; padoTa cunTaeTcsl 3a4TEHHOHU, eCIi B CyMMe HaOpaHo
He MeHee 50 % Bcex BOBMOXKHBIX «ITYHKTOB»; YeM OOJIbIIE «ITYHKTOB» HaOpaHo,
TEM BBIIIE OIIEHKAa 3a paboTy (MMEEeTCsl COOTBETCTBYIOIIAS IIKajda OIEHOK).
[IpoBepsitoTcs HE TOIBKO OTBETHI, HO U MPEICTABICHHBIE PELICHUSI.

Cepust 2 COCTOHUT U3 JIBYX OTHAEIBHBIX IBYX4YacoBBIX /120 MHHYT Ha KaX-
Iyto/ KOHTPOJBHBIX paboT /AHanmu3, Anredpa/, KOTOpbIe MPOBOISITCS B pa3HOE
BpeMsl M OLEHMBAIOTCA IO aHAJOTMYHON cucTeMe «IIyHKTOB» pasjieibHo. B
KpaTKOM MHCTPYKIIMH, KOTOPYIO BMECTE C 3aJaHUSIMHU IOJIy4aeT KaKIblid CTy-
JIEHT, YKa3aHO, YTO TMPEJIOKEHBI 3aJaHMsl JIByX pa3jIMYHbIX TUIOB: ,.Binary-
Choice" (BC) u “Fill-In* (FI).

3amanus neporo tuma (BC) mpeamonaraior oTBET TUTIA «a» WA «HET»
U OIICHMBAIOTCS CIIEAYIOIIUM O0pa3oM: 3a KaXJblil BEpHBbIM OTBET 2 MYyHKTA,
IIpH OTCYTCTBUU KAKOTO-TMOO OTBeTa 1 MyHKT, 3a KaXK[blii HeBepHBIA oTBET O
IIyHKTOB; B MHCTPYKIIMH MOTYEPKUBACTCS, UTO «...FaJlaHuE MPAKTUYECKH HE Ja-
€T IIaHCOB YJIyYIIUTh OOIIUHN Pe3yabTaT».

3amanus Broporo tumna (FI) oreHuBarOTCS MHAYE: 3a KaX bl BEPHBINA OT-
BET 2 MYyHKTA, 3a KaX/blii HEBEPHBIN OTBET JIMOO IPHU OTCYTCTBUU KaKOTO-TNO0
oTtBeTa 0 MyHKTOB.

[lo ucteueHun BpeMeHH, OTHYLIEHHOIO HAa KOHTPOJBHYIO paboTy, CTy-
JEHTBHI CAAIOT JUIsl IPOBEPKH TOJIBKO OJIAHK pe3yJIbTaToB.
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Cepus 1 (IITyTTrapTcKnii yHUBEPCHTET)

biok A

1.3amanbl Tpu YMCIIOBBIX MHOKECTBA A = {XER /0 <x<2 L B={I 2)C
={1;3}.

3anuIuTe Bce 3JIEeMEHTRI MHOKeCTB a) BxC u 6) (AxA) N (BxC).

2. CoBeT IUPEKTOPOB HEKOTOPOW (PUPMBI YCTAHOBHJI, YTO OTKJIIOHCHHE
LEeHBI X € BhIITycKaeMoro Toapa oT 96 € He moxet npeblmarsh 20% ot Heé. B
KaK#X Tpejesiax MOKeT HaXOUThCS X ?

3. 3agana pynaknus f: R\{0}—R,

2-x*
m, ecay x>2
f(x)= P
——  ecau x<2,x=0.
a) _ x}(1+x2)

HenpepsiBHa i1t oHa B ToUke x = 2 ?

0) SBnsercs M QYHKIUS/CIOPHEKTUBHOM ?

B) SIBnsercs nmu oHa MHbEKTUBHOW? OOOCHYHTE CBOU OTBETHI.

4. Ha tepputopun ['epMaHMu NMOBCEMECTHO JACHCTBYIOT aBTOMATHI IO
MpoIake MOYTOBBIX Mapok ctroumocthio 0,05; 0,1; 0,15; ... ; 9,90; 9,95 €. Ka-
KYIO JICHEXKHYIO CYMMY JIOJDKEH HCTPATHUTh (QHUIATEITUCT, YTOOBI MPHOOpecTH
TTOJTHBIA HA0OP MOYTOBBIX MAPOK (110 OJJHOMY 3K3EMILISIPY KaXXI0W MapKu)?

5. bankoBckuil kanurtan rocrnoguHa Mrosuiepa coctasisin Ha 01.01.2003
K €. Tlo noroBopy ¢ 6ankom Ha BkJag HaunucistoTes: 10% roaoseix. ['ocrnoaunn
Mromnep mmanupyet 31.12.2003 (yke mocie HauuCIeHHs MPOIEHTOB) CHATH CO
CBOET0 BKJIaJla CyMMY B I' € U BIIOCJIEICTBUU IIPOBOJUTH CHSITUE DTOU Ke CyM-
MBI B KOHIIE€ Ka)KJIOTO MTOCJIEYIOIIET0 Toa.

a) Bemucnure cymmy Britaaa (K;) va 01.01.2004.

0) Beraucnure cymmy Bkiaga (Kj,) K KOHILy 7 - TO TOJia TaKOTO BEIACHUS
BKJIaJa.

B) Brrucnure cymmy Bkiana (K7) k kouity 7-ro roaa, ecimm K = 5000 €, r
= 1000.

6. Haitaute mpenensl ciieyomuX YUCIOBBIX MTOCIIE0BATEIbHOCTEN TPH
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n—co
a)a, = In+n_ b)b, = 1(2\/; D% o)ec _____4» +3
"2 » T2 T g gm?
n3(3+7n)
7. UucnmoBast mociieI0BaTeNbHOCTS (a,), 1 € N 3ajaHa peKyppeHTHO:
2
a
a1 =10, a',,+l =_ﬂ_‘-
4+a,

a) C moMoInpio MEeToIa MaTeMaTHUeCKON MHAYKIIUU JOKAKUTE, YTO MPH
J000M 11 € N BBITIOJHSIETCS] HEPAaBEHCTBO ay,> 0.

0) VYcraHoBHTE, UTO YHMCJIOBas IOCJIENOBATENLHOCTEL (d,) MOHOTOHHO
yOBIBaeT.

B) Haiinure npenen 3Tol mocae0BaTeNbHOCTH TIPU 1—> oo,

8. Jlna dymkium f{x) - x°¢” ykaxure (MaKCMMAlbHO BO3MOXHYIO) 00-
JacTh OMpEJeNIeHUs, HyJIH, SKCTPEMYMBbI, TOUKH neperuda u acumMntotsl. [lo-
CTpoiiTe 3cKkm3 TpaduKa FTOH QyHKITUH.

Topmo3HOW MyTh S TPAHCHOPTHOTO CPEACTBA (B METpPax) B 3aBUCUMOCTHU
OT CKOPOCTH X €ro JBHKEHHUS (B MeTpax B CEKyHHAy) 3amaércs cieryromeit
(aMIIEpUIeCKOil) POPMYJION:

s=fix) =01x*+x.

a) DBerumcanre 31aCTHYHOCTD &f(X).

6) C moMomipl0 a) MOJCYHMTANTE, HAa CKOJIBKO MPOICHTOB YBEIUUUTCS
TOPMO3HOM MyTh, €CIIA CKOPOCTh TPAHCIOPTHOTO cpeAcTBa X = 20 m/c Bo3pac-
T€T Ha 3 %.

Heo6xomumo (x0Tt ObI TPUONM3UTEIHLHO) HAWTH KOOPAWHATHI TOYKH
repecevyeHus ABYX JTHHUM:

g1(x) =In(x + ) 1 g,(x) =x - —.
I8
a) PaccMoTpuTe BermomoratenbHy0 GYHKITHIO f{x) = gi(x) - g 7(x), 3amaiiTe
U1 He€ MHOToOwIeH Taimopa BTOpOH CTENEHW B TOYKE Xp = () U BBIUHCIHUTE,
MPU KaKUX 3HAYEHHUSX X 3TOT MHOTOWICH OOpaTUTCS B HYJIb.
0) KakoBo MakcuMalbHOE OTKJIOHEHHWE (DYHKIMH / OT HYJS B NIPaBOU W3
HAMJIEHHBIX B MTyHKTE a) TOYEK (BBIMOJHHUTE OIIEHKY OCTATOYHOTO WieHa)?
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11. Bpruucaure cieayronme onpeaeaéHHbIe HHTETPajbl:

1

1
a) [(2x-1)?%  6) [xcos2xdx; B)j
A

(=R L.

(lnxf |

12. OmpenenuTeKOHCTAHTY d TaK, YTOOBI T (PYHKIIHA
. X

fx)= ae? onax>0

0 onax<0
BBITTOJIHAJIOCH paBeHCTBO
a0
[f(x)dx=1
—o0

| brox C |

13. Haitnure Bce 3KCTPEMYMBI M CEJUTOBBIC TOYKH JUIS (PYHKITHH
Jx, y) =y(x+2) + (x-6)°.

14. 3anana npsimast g - y = 2x + 3. Onpenenute HaMMEHbBIIIEE PACCTOSTHUE
OT Ha4aJIa KOOPJIMHAT JIO 3TOU MPSIMOM.

(PaccMoTpuTe MOCTaBJIEHHYIO 3ajady Kak 3ajady HaXOXJIEHUs JKCTpe-
MyMa IpH JTOTIOJTHUTENbHBIX YCIOBUSIX).

15. 3amana mpow3BoACTBeHHAS GYHKIUSA Z = f{X], X2, X3) = X x22 x3'] .

a) SBisiercst i 3Ta QYHKIUS OJTHOPOIHOW, €CIH J1a, TO KaKOH CTereH!
OJHOPOTHOCTH?

0) Kaxmprii u3 TpéX MpOn3BOACTBEHHBIX (PAKTOPOB X3, X2, X3 YBEIHUHBA-
ercs Ha 10%; Ha CKOJIBKO MPOIIEHTOB YBEIUYUTCS IIPU 3TOM BBITYCK Z ?

B) Bbruncinre 3macTHYHOCTD 110 KQXKIOMY U3 (PaKTOPOB &r(X;), £(X2),

&fx3) B HX CyMMY &1x;) + &(x) + &fx3). '
16. ®ynaxnus fI(x, y, z) = (x + y)2 + € 3amaéT cyMMapHBIE PacXojbl, a
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byukuyst f>(x, y, z) = 2xy -4 + z - (¢ + 1) - 00w T0XOX B 3aBUCHMOCTH OT
TpEX (HaKTOpoOB X, Y, Z.

a) Korma cymmapasie pacxobl u OOIui 10X0/] OKaXKyTCS paBHBIMH? 3a-
naiTe z Kak (DYHKITHIO OT X M J B BUJE Z =f(X, V).

6) KaxoBo HammeHbIlIee 3HaYEHHE Z, IPU KOTOPOM CyMMAapHbIE pacXo/bl
1 00U TOXOJT paBHBI MEXKTy OO0 ?

17. 3amaHbl ypaBHEHUS JBYX IJIOCKOCTEH B TPEXMEPHOM IIPOCTPAHCTRBE:
a) CocraBbTe MapaMeTPHUYSCKOE YpaBHEHUE JIMHAN g UX TIEpPeCceUCHHS;
0) Jlexut mu Touka Q(4, 1, 4) Ha psimoii g ?

Eix—2y+32-5=0E;2x+y+2z-10=0.

B) Ha npsimoil g HaliiuTe Takyro TOYKY X, pacCTOSIHUE OT KOTOpPOH 0
touku P(4, 3, 5) sBisieTcss HAaMMEHBINIUM; KaK BEJTUKO 3TO KpaTdaifiiee pac-
crosinue?

18. a) Haliiute MHOKECTBO PEIIEHUN CUCTEMBI JINHEHHBIX YPAaBHEHUM:

X+2y+3z=4
5x+6y+7z=38
9x+ 10y+ 11z = 12.
0) YkaxuTe TO pelieHne u3 a), Il KOTOporo x + y + 2z = 13.
19. a) Haligure 1151 yKkaTaHHOW HH>KE MaTHIBI A 0OpaTHYIO Al

I -3 0
A=|3 -2 1]
1 -2 0

0) Brrumcoaure (A'] +A)*A.

20. ®abpuka 1o MPOHU3BOJCTBY Koe moiryuaeT KodeiHble 3€pHa ¢ ABYX
mwranTanuii A u B.

C mma"Tanmu A eXeHeIelbHO MpUBO3UTCS He MeHee 50 T 3&peH, ¢ maH-
tanuu B - He menee 80 T. [Tpu 3TOM mutanTanust A He MOXKET TOCTABIISITH OoJiee
400 T 3&pen B Hememo, a TwraHTamuss B - 6omee 200 T. [Ipowm3BoacTBEeHHBIE
MOIIHOCTH (haOpHKK He TO3BOJIIOT MepepadareBaTh O6oee 500 T 3epéH B He-
npmo. Yucrass mpuObUTE (aOpUKH OT MPOJIAXKUA TOTOBOTO MPOJIYKTA, H3TOTOB-
JIEHHOTO W3 3E€peH ¢ maaHTanuu 4, cocrapnseT 60 € ¢ ka0l TOHHBI, U3 3epEH
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¢ iagtanuu B 40 € ¢ kaxaoil TOHHEL

a) M3oOpazute rpadmdeckn 00JIacTh JOMYCTUMBIX 3HAYEHUU ITOCTABOK
C Ka)K10# IUIaHTaIllH,

06) Ilpm kakom o00BEME TIOCTaBOK 4YHCTas MPUOBLIL  (HaOpHUKH
MakcuMaibHa? KakoBo 4nciIoBO€ 3HAaYeHHE 3TOW MaKCUMaIbHOU MPUObLTH ?

BJIAHK PE3YJIBTATOB nas Cepun 1.

baok A

la) BxC = {(1, 1), (1, 3), (2, 1), (2, 3)}.

165)AxA = {(x, y) € R0 <x, y 22}, (AxA) "(BxC) = {(1, 1), (2, 1)}.
unaTepBai 1eHsl: ot 80 1o 120; 3a) xa; 36) Het; 3B) HeT; 4) 995 €.

5a) Ki=K*1,1-1;56)K,=K* (1,1)" = 10r [ (1,1)" - 1]; 58) K7 = 256,41
€.

6a) 1/7, 66) 4 ; 6B) 1/16.

7B) TIpeies1 YMCIOBOM MOCIIEI0BATENILHOCTH paBeH ().

O6mnacts onpenenenus R; f{x) = 0 npu x = 0; aOCOMOTHBIN (TTTOOATHHBIN)
MUHUMYM B ToUKe (0, 0); OTHOCUTENIbHBIN (JIOKAJIbHBIA) MAKCUMYM B TOUKE (-2,
4/e2), abCOJIIOTHOTO MaKCHMyMa HeET; TOUKH meperuba (-2 + V2); acummnrora
och X (mpu X—> - o).

9a) gx) = (2x + 10)/(x + 10); 96) npubmmsutensHo Ha 5%.

10a) x 1 , = £1/3; 106) 1/81.

baok B

11a) 1/3; 116) /8 - 0,25; 118) 15/64. 12. a=0,5

bnok C

13. OTHOcHTeNnbHBIH (JIOKAJTBHBI) MHHUMYM B TOouke (6, 0);
abCoOIIIOTHOTO (II00ATBFHOTO0) MUHUMYMa HET; CeIJIOBbIe TOUKH (-2,4) u (-2, -4).

14.  3\5(ot Toukwu (-6/5, 3/5)).

15a) omHOpOIHA, CTENEHb OAHOPOAHOCTH 2; 156) yBenmuutces Ha 21%;

15¢) edx1) = 1, efx2) =2, efx3) = -1 nx cymma 2.

16a) z = X+ y2 + 4; 166) riao0aabHbIi MUHUMYM Zpi = 4 B Touke (0,0).

baok D
x 5 -1
g:ly|=|0[+A-| 1 [AeR
z 0 1

2v2.
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17a)

176) met 17¢) X (2, 3, 3), kpaTyaiiliee paccTosTHUE
18a) x =2 +t,y=3-2t,r=t (teR); 186) x = 10; y =21; z = 12.

19a) 196)

EN -3 3. -8
Al=[-1 0 1§ -2 -6 =2
£ 1 w7 l=E I ~

Cepus 2 (MaHHXaHMCKHIi yHHBEPCHTET,
3sumuni cemectp 2012-2013 yu.roaa)
AHAJIN3
3aganue 1 /12 6amwios/.
3ajiana YnCIIOBas MOCIE/I0BATEILHOCTD
(@), neN, a,=mn-8)*+n.

a)  OrpaHmdeHa U dTa YACIOBAs MOCIICIOBATEILHOCTh CHU3Y ?

06) SBmsieTcs nm 3Ta YKCIOBas MOCJIEIOBATEIFHOCTh MOHOTOHHO YOBI-
Baromiein?

B) CxoauTes JIA Ta YACIOBAs IIOCIIEA0BATEIHHOCTE?

) UccnenyiiTe ykazaHHYIO HH)KE YHCIIOBYIO IOCJIEIOBATEIBLHOCTH
(b") Ha cXOAMMOCTH; B OJIAaHK pe3yJIbTATOB BHECHUTE UYHUCJIOBOE 3HAUEHUE €&
Tpejiesna Mpu n —oo, €CIIM OHAa CXOUTCS, B CIIydae €€ pacXOIUMOCTH BHECHUTE X

II) Hccnenyiite Ha CXOIUMOCTh YHCIOBOU PsiJT

B GmaHK pe3ynbTaToB BHECHUTE CYMMY ATOTO paja, €ClId OH CXOAMWTCS, B

_ n*(n-17)+52°
T (n=1)(n+1)2n-8)

& 1 n-1 3 n-1
26 3[— +| = 5
e 4 4
CJIydae ero pacXxoJMMOCTH BHECHTE X .
e) Cxomutcst 1 psizt

53]
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3aganue 2 /6 6ayutos/ 3agaHbl 1Ba MHOKECTBA

A= {(x,y)eR2|xy_<_1} B =tx,y) eRz!Jc2+y2 54}.

a) SBnsieTcst 1M MHOXKecTBO B\A BhITyKJIbIM?
0) SIBnsgercs 11 MHOXKECTBO A 0 B KoMImakTHBEIM ?
B) Haitaure Bce rpaHuYHbIE TOYKH MHOKECTBA:

C=(24]n[36)u[12]

3anganue 3 /6 6aiuioB/
a) 3aaiiTe Cynepo3unuio fog = f(g) n3 1BYX QYHKIIHIA:

f:R>R f(t)=t%, g:R> >R, g(x,y)=x*+xp.

6) HUccmenmyiite ¢ymxmmo h(x , y) — xy(x- w’) + V' Ha
OJTHOPOJTHOCTh; B OJIaHK pEe3yJIbTaTOB BHECUTE CTETEHb OJHOPOIHOCTH
byHKIAU h(x, y), ecau OHa OJTHOPOJIHA, B IPOTHBHOM CJIydae BHECHUTE X.

B)  BruicHHTE W yKaxuTe XapakTep MOHOTOHHOCTH HYDKECTOSIICH
(YHKIIAU IBYX TIEpEMEHHBIX

k:R? —R, k(x,y)=e‘2” + Y.

3ananue 4 /6 6auios/
HaiinuTe mepByro MpoW3BOIHYIO (PYHKITHH:

a) :(0,0) >R, f(x):=xIn(2x?),
x*+3

6) g:R—>R, gx)=
B) h:R >R, h(x):=sin(e* ).

3aganue 5 /6 6auios/

a)  Beuuciure nonasii quddepenmuan byakmua f R°—> R, fix, y):=
2x2y -5y 6 Touke (xg, Vo) =(1,2).

0) SABnsieTcst T BBITYKJIOW QYHKITAS K- R°— R, k(x, y):=-cosx+ x°
+

Xy + yz?
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B) [Iycth g: R*-> R HekoTOpast GyHKIS, 06e JacTHBIE IIPOM3BOIHEIE KO-
Topolt dg/dx n dg/dy cymecTBYIOT; HAHAUTE TIPH STOM MPEATIONOKESHIH TPOH3-
BOZIHYIO OT GyHKIHH h:R->R, h(1) : = g(f, 2t + 2).

3aganue 6 /6 6ayUIoB/ S

3aaHa (YHKIHS ABYX epeMeHHbIX / R->R, fix, ) XX+ 6xy - 2p*

24y.

a) Haiiaute Bce cranmoHapHbIe TOUYKH (YHKITUH / B OJIaHK pe3yJIbTaTOB
BHECHUTE X, €CJTH HU OJTHOM TaKOW TOYKH y (PyHKIIMH/HET.

0) 3amummre MaTpuiy Xecce 1T QyHKITAN/

B) YKaXHTe BCE TOUYKHU JIOKATHHBIX MUHUMYMOB (DYHKITUH / B OJIAHK pe-
3yJIbTATOB BHECHTE X, €CIIM HH OJTHOW TaKOW TOYKU Y (PYHKIIUU/HET.

3aganue 7 /10 6awios/

[TocTapiiena 3a1ada HaxXOXKICHUS MakcuMyMma (QYHKIUH: flx, y) = 3x + 2y
MIPU JIOMTOJTHUTEIEHOM YCJIOBUHU x? -Xy + 2y*= 1.

a) 3amaiiTe cOOTBeTCTBYIONTYIO (hyHKIHIO Jlarpamxka I[x, y, JI).

06) Onmnpenenure Bce CTalMOHapHBIE TOYKW (yHknmm Jlarpamka /4
Oarnal.

B) 3amuImuTe COOTBETCTBYIOIIYIO MAaTPHUILy Xecce.

r) Ilpenmonoxum, uto pyHKus Jlarpamka uMeeT eTMHCTBEHHYIO CTa-
IHOHAPHYIO TOUKY (2, 1, 4). SIBnsieTcst M 0OHA TOYKOM JIOKAJIBHOTO MakCUMyMa
3alaHHOM PyHKIHH/?

3aganue 8 /8 6aiuios/

[TocraBnena 3a1aya HaxOXkACHUS MakcUMyMa GyHKIHU f(x) = X - oxt +
9x TIp¥ JOMOJIHUTENBHBIX YCIOBUSIX X >0,x <4.

a) 3amaiite cooTBeTcTByIomue ycioBus Kyna - Takkepa.

0) Haitnure Bce BeKTOpHI BHIA (X, A;, A2), KOTOpBIE 3THM YCIOBHSIM
YIOBJIETBOPSIOT.

B) SIBisieTcst MM NMPOCTPAHCTBO PEIIEHUH STOM 3a/ladyd Ha MaKCUMyM
KOMITaKTHBIM ?

r) Haiigute Bce pemeHns MOCTaBICHHON 3a1aul HA MAaKCUMYM (B TIpeI-
MIOJIOKEHUHU, YTO XOTS ObI OJTHO €€ pellIeHre CyIECTBYET).

[Tpumeuanue: Ilog marpureit Xecce GyHKIUNU f{x; X2, ... , Xj B HEMEIIKOH
MaTeMaTH4ecKOol JInTepaType NOHUMAIOT MaTpuly A = (a ;) B KOTOpoi
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AJTEBPA
*f

aQj =——
ac,0x

3ananue 1.

Brb1 paGoTaeTe Ha TelIeBU3MOHHOM KaHaJle W MOJYYMIIM 3aJlaHHe MpoaHa-
JU3UPOBATh PACXO/bI IO BBITYCKY B 3(pUp TeleBUKTOPUHBI. Bam M3BECTHO, UTO
B €€ MOJrOTOBKE M IPOBEJECHUH YUYacTBYIOT ONEPATOPBl, TPUMEP M BEAyIIUil.
[Ipu sTOM omeparopsbl 3aTpaunBaiOT B cymMMe 17 yacoB pabouero BpeMeHH, Be-
nymuid 3 gaca, rpuMép 10 yacos.

W3-3a HemocTaTka ombiTa padOTHI BEAYLIETO C OOJBIIMM KOJHYECTBOM
YYaCTHUKOB B CTYJHH €My HEOOXOJIMMO TaK Ha3bIBaeMOE «TPEHHPOBOYHOE
BpeMsi» JUIsl IOTIOJHUTENBHOM paboThl ¢ oleparopaMH B KOJUYECTBE 3 4acoB.
['pumépy HeoOXonuMO 2 yYaca JUIs MOATOTOBKH BeIyLIEro U 4 yaca JUIsl MOAro-
TOBKH OTIEpATOPOB, YTOOBI MPHUIATh UM «3()UPHBIA BUI» I pabOThI B CTYIUU
Kpowme Toro, Beymii JONOJHUTEIHHO MPOBOJUT IO 1 yacy ¢ omeparopamu U ¢
rpuMEpoM, oOCyXkJasi ¢ HUMHU JeTalu CIieHapHs nepenaud. llepBuunbie pac-
XOJIbI (B paMKax MOJTOTOBKU U MPOBEACHUS Nepeaur) COCTaBISIOT y olepaTo-
poB 400 €, y Bexymero 1485 €, y rpumépa 300 €.

a) IlocTtpoiiTe cTpenouHyro auarpaMMy B3auMo3aTpaT BPEMEHU MEXIY
COTpYIHUKaMH.

06) Ormpenenute 4acoBble JEHEKHBIE CTABKU BEAYILETro, FpUMEpa U Irpyl-
IIBI OTIEPATOPOB.

B) KaxoBbl cymmapHBbIe 3aTpaThl Ha MOATOTOBKY U NMPOBEJICHUE TEJIEBUK-
TOPUHBI?

3ananue 2.
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a) Bl Bamernen nummepun 1 XOTUTE BO3OOHOBUTH IMPOU3BOJICTBO IHIIIIEI TTO
perienity Bammelr 6aOymku-utanbsuku. Y Bac umeercs crnenmyronuii Habop
IPOJYKTOB, HEOOXOIMMBIX JUTSI BEITYCKA STOW IUIIIIBL:

[Iponykt |Bec onuoiillena oxanoi| [IIpoagykr [Bec onHolillena oaHOH
MMAKOBKHM [YITAKOBKH (€) MMAKOBKM  [YIIAaKOBKH (€)

Macio (x) [S00T 0,95 MOJI0KO (V) |1 KT 0,80

rpu6sl (y) (300 T 1,20 kozbaca (x)[500 r 6,50

Bapenble |50 r/mrr. 0,15/ orr. ketuyn (p) 500 r 1,00

stira(r)

chIp (1) 100 r 0,75 Bofa (a)  |0e3 orpaH. [becmiaaTHO

Myxka (m) |1 xr 0,60

CornacHo peLenTy BBHINOJHSETCS cieayiomiee: Oepercss Myka B KOJU4e-
ctBe oT 400 o 600 r, moGaBIseTCd BOAA U MOJIOKO TaK, YTOOBI OOIIUI BEC ITUX
JKuJkocTed Haxoawics B npenenax ot 40% no 2/3 Beca MykH, a BEC MCHOJIb-
3yeMOro Macja He JO0JDKEH NPeB30MTH 25% Beca MyKHU; B IPUTOTOBJIEHHOE TEC-
TO 0OaBJISIETCSI MUHUMYM OJHO pa3MeNbuéHHOE BapeHoe U0 U KeTYyIl B KO
muectBe oT 300 1o 500 r.; Ha TecTo KiagyTcst rpUdbl, BEC KOTOPBIX HE JOJKEH
OBITh MEHBINIE BeCa HUCIOJIb30BAaHHBIX Bap&HBIX SUI], U Kojbaca, Bec KOTOPOM
JIOJDKEH TPEBBIIATh BEC SIMII MUHUMYM B 4 pasa ; MoBepXy paBHOMEPHO pac-
npenenseTcs: TEPTHINA chlp BecoM He miuree 250 r; Bcs NPUTOTOBIEHHAS Macca
3arekaeTcs B LyxoBke npu temneparype 180° C B reuenue 25 - 30 MUHYT.

CoctaBbTe MaTeMaTHUYECKYIO MOJIENb, MO3BOJISIONIYI0 MUHUMHU3UPOBATH
3aTparhl Ha IPOM3BOJICTBO MUK / BHIIOJIHEHNUE KOHKPETHBIX BBHIUUCIICHUH HE
TpeOyercs!/, /mst ynpouenus npumure 100 T KaX10ro nNpoIykra 3a eIuHuUILy/,
6) Crienyromryro 3a1a4y ONTUMU3ALNAN PEHIuTe Tpaduyuecku:

Lenesas pyukuus: z = 1,5x + y -> max
OrpanuueHust:
x20,y20x+y2],2x+y<7,y<4,x-4<0,x2y-1

3aganue 3.
3amana nUHEHHAS OJHOPOJHAS CHCTEMa YETHIPEX YpPaBHEHHH C MSATHIO
HEU3BECTHBHIMU:
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21— 05x;+x3—x4+2,5xs=0
x;+0.5xg+2x3-3,5x4+5x5=0
6x;+2x_7+2x3+7x4+21x_;=0
X2-X3+3xy+35xs=0

a) YKaXuTe MHOXKECTBO PEIIEHUIN 3TON CUCTEMBI.

0) SBisercs 1M MHOXKECTBO €€ pEeUIeHMH IOJIpPOCTPaHCTBOM
BEKTOPHOTO IpOCTpaHcTBa R’ /cBoit oTBET 060CHYiiTe!/ ?

B) Ompenenurte pa3MepHOCTb U 0a3uc MIPOCTPAHCTBA  PEIICHUM
3a/1aHHOM CHCTEMBI ypaBHEHUH.

3ananue 4.

PaccmarpuBaroTes Tpu ydacTka OOJBIIOTO MPEeaIpUsTHs, 00ecleunBaro-
e noctaBku BoAbl (ydacTok Nel), raza (yuactok Ne2) m snmexTposHepruu
(yuactok Ne3) xak BHYTpH NpeNNpUSTHS, TAaK U €r0 BHEUTHUM KJIMEHTaM. YKa-
3aHHBIA HU)KE BEKTOP ( 337aET CBOMMH KOOPAMHATAMU COOTBETCTBEHHO OOBE-
MBI OOIIMX MOCTABOK KaXKJI0TO U3 3TUX yYaCTKOB:

280
2= 150
300

OOBEMBI B3aIMOIIOCTABOK MEKy y4acTKaMH 3afaroTcs Matpuuei X (x;
3a/1a€T 00BEM MMOCTABKH C 1-TO y4acTKa Ha j-bIif)

x; 9 30
X =60 xp 45
120 .12 x4

[TocTtaBkr BOJBI BHEITHUM KIMEHTaM B TpU pa3a OOJbIle, YeM MOTped-
HOCTh B BOJIC HA CAMOM y4YacTKe e€ IMPOM3BOJICTBA, TOCTABKH Ta3a W AJIEKTPO-
SHEPTUW BHEITHUM KJIMEHTaM B JiBa pa3a OoJblle, 4eM MOTpeOHOCTh B HUX Ha
ydJacTKax WX IMPOU3BOJICTBA.

a) JlomonauTe Marpuiy X m ompenenute 0OBEMBI IMOCTABOK KaXJIOTO
BHJIa BHEIITHAM KJIHEHTAM.

6) KakoBbel 00BEMBI MOCTAaBOK BHEITHUM KJIWEHTAM TPH HW3MEHEHHOM
BEKTOpE ¢ = qu:
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210
8x =| 200
300

Bonpoc B) HocuT 00Imuit XapakTep ¥ HE MpeaojaraeT Kakux-Jinbo BbI-
YHCJIEHUM.

B) VYKaxuTe [B€ BO3MOKHOCTH BBIICHEHUS TOTO, YTO JIFOOOH MMeromuit
CMBICJI CIIPOC MOKET OBITh YIOBJIETBOPEH BBIITYCKOM IMPOIYKIIHH.

3ananue 5.

Jlana matpunma A € R'™", oGnamaromasi CBOACTBOM HIEMIIOTEHTHOCTH
(m.e.A"=A,neN).

a) llokaxwure, 4TO OmpeAeTUTENh 000 UAEMIIOTEHTHOW MaTpUIIbI pa-
BeH 1 nim 0.

Ykazanue:

ucnoibp3yiite paBeHcTBo det(A *B* C*... * D) = det(A) * det(B) *
det(C)*... * det(D).

0) Jlokaxkure, 4YTO OIpPENEIUTENb TPEYTOJIbHOW MJIEMIOTEHTHOM
matpuisl B’ ¥ 7 paBen 0, ecrm Bce e SIEMEHTEI, HE DACIIONOKEHHBIC HA
IJIABHO# JTMATOHAI, OTIMYHBI OT HyJIsl /I0CTATOUHO MTOKa3aTh wisi B = B,

B) Kakoe yrBep:xnenne Bbl MokeTe B 9TOM cilyyae BbICKa3aTb OTHOCH-
TEJIBHO paHra Marpuisl B?

r) CKOJNBbKO  JIMaroHAJIbHBIX ~ MaTpull  pa3sMepHocTd  3x3
YJIOBIETBOPSIIOT KpUTepuio uaemnoreHTHOCTH? [lepeunciure ux.

BJAHK PE3YJIBTATOB:

AJITEBPA

3ananue 1.

0) YacoBas neHexHas craBka Beaymero 340 €, rpumépa 40 €, rpynnst
oneparopos 45 €.

B) Benuumna pacxonoB Ha MOATOTOBKY U MpPOBEACHUE TEIECBUKTOPHHBI
2185¢€.

3ananue 2.

a) lleneBas pyHKIwst
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F=0,19x + 0,4y + 0,3z + 0,75t + 0,06u + 0,08v.+ 1,3k + 0,2p — min
xyztuvkpa204<u<64x<13<p<5
O4u<a+v<(23)uz205y=2zk=24z1225.

6)x=2y=3
3amganue 3.
a) L = {(-1,5x4- 2XS, - 2X4- 4Xg, 3X4 - 0,5X8, X4, X5)' \ X4, X€ R}
0) J1a, B) pa3MEPHOCTH MOJIPOCTPAHCTBA PEIICHHH 2,

r) 6a3uc (Hampumep)

-15 -2
-2 —4
3 ] |1-05
1 0
0 1
3aganue 4.

a) X;; =40, x2= 15, x33 = 50\ noctaBku BHemHuM kiaueHTtam 120, 30,

0) HOCTaBKH BHEIIHMM KJIHMEHTaM B U3MeHEHHBIX ycioBusx 30, 90, 138.
3amanue 5.
a) x1=0, x3 %3, ..., X =1 =>det(4) = 0 um 1
1 0 O 0 0O 0 00 0 00
0 0oL (010 ]0oo0of 000
) 0 00 0 00 0 0 1 0 0O
r
CrnenyeT OTMETHTH, UYTO BO BCEX YHUBEpCHTeTax |epmanum Oymyiue

HKOHOMHMCTHI U (PMHAHCUCTHI HAy4alOT TakXke OOJIBIION Kypc TEOPUH BEPOSITHO-
CTel U MaTeMaTHYECKOW CTATUCTUKHU (B KPYIHBIX YHUBEPCUTETAX IPUMEPHO 72
y4. 4acoB JIEKIHUH U 96 yd.4acoB JJaOOpAaTOPHBIX U MPAKTUUYECKUX 3aHATHI), a
M03Ke MePeXOIT K U3YUEHHUIO PA3IMUHBIX CTATUCTHUK MPHUKIATHOIO XapaKTepa.
[lo »TMM mpeaMeTaM MPOBOAATCS OT/AEIbHbIE MUCHMEHHBIE KOHTPOJIbHBIE
paboThl, hopMa U cosiepxKaHUE KOTOPBIX TPEOYIOT OTAEIBHOIO PACCMOTPEHHUS.

Haoiiiwna oo peoaryii 24.12.2014
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