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1. IEJIM U 3AJIAYU JUCLHUNJIUHBI U EE MECTO B YYEBHOM
MPOLIECCE

Hucuunnuna "HccienoBanue omnepanuii ¥ METOAbl ONTHUMHU3ALMH B HKOHOMHUKE'
MpeIycCMaTpuBaeT YTEHUE JICKIUH, MpOBEJIeHUE JabOpaTopHBIX pabOT, BBHIMOIHCHHE
KOHTPOJIbHBIX padoT, MOIY4YE€HHE PA3IUYHOTO POAa KOHCYIbTAIIH.

1. IIeJm OCBOCHHUS JMCHUIITIUHBI Llenbro Kypca sBiseTcsl OCBOCHHUE OCHOBHBIX UIEH
METOJIOB, OCOOEHHOCTEH 00JacTel MPUMEHEHHUS] U METOJMKUA HMCIIOJIB30BAHMS UX KaK TOTOBOTO
WHCTPYMEHTA TMPAKTHYECKOM pabOThl TMpU MPOSKTUPOBAHUU U  pa3pabOTKE CHCTEM,
MaTeMaTH4eCKo 00paboTKe TaHHBIX SKOHOMHUUYECKUX U APYTHX 33/1a4, TOCTPOCHUU aJITOPUTMOB
W OpraHu3aluy BbhUHACIHATENBbHBIX mpoueccoB Ha  [IK. [enpro npenomaBaHus JaHHOMU
JTUCIUTUTUHBI SBJSETCS (POPMUPOBAHHE Y CTYICHTOB TEOPETUUYECKUX 3HAHHM, MPAKTHUECKUX
HAaBBIKOB II0 BOINPOCaM, KacCaloIMUMCA TMPUHITHS YIPABICHYECKUX PEUICHUH; OCBOCHHE
CTYIECHTaMH COBPEMEHHBIX MAaTEMaTUYECKUX METOIOB aHAIN3a, HAYYHOTO TPOTHO3UPOBAHUS T10-
BEJICHUSI YKOHOMHUYECKUX OOBEKTOB, OOydeHHE CTYIACHTOB NMPUMEHEHHUIO METOJOB W MOJENIEH
WCCIIEIOBAaHUs ONEpaluid B MPOILIECCE MOATOTOBKM M MPUHATHS YIPABICHUYECKHX PEIICHUN B
OPraHU3alMOHHO-Y)KOHOMUYECKUX U MPOU3BOJCTBEHHBIX CUCTEMAX, T.€. T€X MHCTPYMEHTOB, C
MTOMOTIBI0 KOTOPBIX B COBPEMEHHBIX YCIOBHSIX (POPMHUPYIOTCS W aHATU3UPYIOTCS BapUAHTHI
YIIPABJICHUYECKUX PEIICHUH; 03HAKOMJIEHUE C OCHOBAMH IpOIEcca MPUHATHS 3a/1a4 YIIPABIICHUS,
o0y4yeHHe  TEOpUU U MPaKTUKE NPUHATHS ~ PENIEHUA B COBPEMEHHBIX YCIOBHUSX
XO3SMCTBOBAHUSA, pPACCMOTPEHUE IIHUPOKOrO0  Kpyra 3ajad, BOSHUKAIOIIUX B MPAKTHKE;
MEHEDKMEHTAa W CBSI3aHHBIX C TMPUHITHEM PEIICHWH, OTHOCSIIHMXCA KO BCEM OOJacTsIM u
YPOBHSIM YIIPABIICHUS.

2. MecTto nucuumiudbl B cTpyktype OOII 6akanaBpuara

Kypc «MccnemoBanue omneparyii ¥ METOIbI ONTHMHU3AIMN B SKOHOMHUKE» OTHOCHUTCSI K YHUCITY
JTUCIUIIIMH BapuaTUBHOM dactu mnpodeccuoHanpHoro 1wkiaa (b1.B.OJ[.12). K wmomeHnty
W3yUYEHUs TaHHOW TUCIMIUIMHBI CTYICHTHI U3YUYIJIA KYPChl: MaTEMaTHKY, YACICHHBIE METOJIPbI,
TEOPHIO BEPOSITHOCTEH M MaTEMAaTUYECKYIO CTATUCTHUKY. B KadecTBe BXOHBIX 3HAHUN CTYACHTHI
JOJDKHBI  BJIAJeTh (DyHIAMEHTaJIbHBIMH TOHSATHSMH MaTEMaTHYeCKOrO aHallu3a, JIMHCWHOU
anreOpbl, MaTEeMAaTHYECKOM CTATHCTUKH, CUCTEMHOTO aHaln3a, MeHekMeHTa. OCBOCHUE ITOU
JMCUUTUIMHBI HEOOXO0JMMO JUTSI TIOATOTOBKU OaKallaBPOB K HAYYHBIM HCCIICOBAaHUSIM B 00JacTH
MPUKIIAJHOM WH(POPMATHKH.

OCHOBHBIMH 32/12a4YaMHU JTUCIUTUIMHBI SBJISFOTCS:
e lI3yueHWe ONTUMH3AIMOHHBIX MOJICJICH TUIAHUPOBAHUS W  YIPABJICHUS  CIOXKHBIMU
YKOHOMHUYECKUMHU CUCTEMAaMHU.
W3yuenue Mo ieneli IMHEHHOTO MPOrPaMMHUPOBAHHUSI B SKOHOMHUKE.
W3yuenne Mo ieseli HeIMHEHHOTO, B TOM YHCJIe KBaJPaTHYHOTO MTPOTPAMMHUPOBAHUSI.
W3yuenue Moienell JMHAMUYECKOTO MTPOTPaMMHUPOBAHHUS.
dopmupoBaHUE Yy CTYICHTOB 3HAHUH W yMEHUH, HEOOXOMUMBIX Uis 3()dHEeKTUBHOTO
YIIPaBJICHUS SKOHOMHUYECKHMHU CHCTEMaMU Ha Makpo ¥ MUKPOYPOBHE.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIVIMHDBI

[Ipouecc m3yyeHHs: TUCHUILIMHBI «MaTeMaTH4ecKoe M MMUTAIIMOHHOE MOJEIHpPOBAHUE
HSKOHOMMYECKUX MPOIIECCOB)» HAIpaBieH Ha (OPMUPOBAHUE CIETYIONIUX KOMIIETEHITUI:
npogeccuonanvnvie komnemenyuu (I1K):
® CIOCOOHOCTh TPHMEHSTh CHUCTEMHBIH TIOAXOA W MaTeMaTUYeCKHE METOAbl B
(dopmanuzanuu perieHus npukiiaaabix 3aaad (MK-23);
® CIOCOOHOCTH TOTOBUTH 0030pBI HAYYHON JTUTEPATYPhl U DIEKTPOHHBIX UH(OPMAIIMOHHO-
00pa3oBaTeNIbHBIX pecypcoB s npodeccuoHansHo aestensHoctu (IMK-24).



B pesynbrate n3yueHus: AUCHUILTUHBI CTYJCHT JTOJIKEH:
3HATDH

®  MOJENU JIMHEHHOTO IPOrpaMMUPOBaHHS;

"  MOJENU HEJIMHEHHOro MPOrpaMMHUPOBaHHUS;

"  MOJIEJIU LIEJOYUCICHHOTO IPOrPaMMHUPOBAHHS;
®  MOJENU IMHAMUYECKOTO MPOrpaMMHUPOBAHMUS;
®  TPAHCIOPTHBIE MOJEIH;

®  MHOTOKpHUTEpHaIbHbIE MOJEIIN

®  OCHOBBI TEOPHUHU UTD;

®  CO34aBaTh MOJEIM JIUHEHNHOTO IPOrPaMMHUPOBAHKS U IIPOBOANTH AHAJIN3 MOJIETIEH;

®  CO34aBaTh MOJEIN HEJIMHEMHOTO NPOrPaMMHUPOBAHMS U IPOBOJUTH AaHAIN3 MOJIEIIEH;

® pemaTh TPAHCIOPTHBIE 3a7a4H;

®  pemaTh 33/1a4¥ KBaJIpaTUYHOTO NPOrPaMMHUPOBAHNS;

®  CO34aBaTh ONTHUMHU3ALMOHHBIE MOJIENH;

®  CO3/4aBaTh MOJEIU JUHAMUYECKOTO ITPOTrpaMMHUPOBAHUS;

®  CO3/4aBaTh UT'POBBIE MOJIENH;

® TBOPYECKH HCIIOJIb30BATh TEOPETUUECKUE 3HAHUS HA IIPAKTHUKE;

"  WCIOJIb30BATh MOJyYEHHbIE 3HAHUSA JUIS IUTAaHUPOBAHUS (PYHKIIMOHUPOBAHUS U PA3BUTHUS
NPEANPUATHS;

Baanerhb

e METOJAaMH pEeIleHHUs 3a]a4 JMHEHHOTO IPOTPaMMHUPOBAHUS;

e METOJAaMHM pEIICHHUs 33a]a4 HEJIMHEHHOTO MPOTpaMMHUPOBAHUS;

e METOJAaMH peIleHHUs 3aJa4 JUHAMHYECKOTO IPOrpaMMHUPOBAHNUS;
® METOJAaMHM PEIleHUs UTPOBBIX 3a/1a4



2. COJEP/ KAHUE JUCIHUIIJIMHBI

Beenenue

[NonsiTue oneparmu, KiaccuUKaIs MOJeIIeH UCCIIeTOBaHMS

Tema 1. JIuneiinoe nporpaMMupoBaHue

IlocraHOBKa 3amauu  JIMHEWHOrO  IIPOrPaMMHUpPOBAaHUsA, IPUMEpBl  3a4ad  JIMHEHHOIO
MIPOrpaMMHUPOBaHMUSL.

Tema 2. Pemnenue 3a1a4 JUHeHHOT0 NPOrpaMMHPOBAHUS

I'padmueckuii MeTon perieHus 3ajad JUHEHHOIO MPOrpaMMHpPOBaHUS; (OPMBI 3alMcy 3a4ay
JMHEIHOrO0 MPOrpaMMHMPOBAHMS; OCHOBBI CHUMIUIEKC METO/a, aJTOPUTM CHUMILJIEKC METOJa;
MOUCK HayaiabHOro Oaszuca.

Tema 3. /[BoiicTBeHHas 321a4a JHMHEHHOr0 NPOrpaMMHpPOBaHUS

JIBolicTBEHHasi 3ajada JMHEWHOro mporpamMmupoBanus. CBOWCTBa B3aMMHO-IBOMCTBEHHBIX
3aga4. Teopembl TBOMCTBEHHOCTH..

Tema 4. LlesouncieHHOe MPOrPpaMMHUPOBaHNeE

I'paduueckuii meron pemenust 3LI1. Meron 'omopu (MI'). Meton BetBeit u rpanun (MBI).
3agava 0 Ha3HA4YEHUAX. 3aaya O KOMMHUBOsSKEpe. Benrepckuii MeTo.

Tema 5. 3apaum MHOTOKPUTEPHAIBLHOM ONITUMHU3ANH

[TocTranoBka 3agaun. MetoJ nocyie1oBaTeIbHBIX YCTYNOK. MeTos cripaBeiinBoro
KOMIIpOMHCCa

Tema 6. TpancnopTHasi 3a1aua

DKOHOMHKO-MaTeMaTU4YeCcKas MOJIENIb TPAHCIIOPTHOW 3a/1auu; PELICHUE TPAHCIIOPTHOU

3a/lauyd CHMIUIEKCHBIM METOJIOM; IEepPBOHAYAIbHOE 3aKperieHHe MoTpeduTeneil 3a
MOCTaBIIMKAMH; METOJ MOTEHIMAJIOB; yJAy4YllE€HHWE ONTHUMAJIBHOIO IUIAHA NEPEBO30K;
OTKPBITAsi MOJIENb TPAHCIIOPTHOM 3a4aUu.

Tema 7. MeToabl onTuMHU3auuH (PYHKIMIA

OcHoBHble moHSATHS U omnpenenenus. Knaccudukamms 3amau ontumusanuu. HeoOxoaumbie u
JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHMS JKCTpeMyMa (CKalsipHBINA Ciyyail, BEKTOPHBINA CiTydai,
MUHHMU3AIHS TIPH OTpaHrdeHusX). Kputepun octaHoBa

Tema 8. MeToabl noucka IKCTpeMyMOB (PYHKIIMHU OHOI NepeMeHHOM

[IpsiMble MeTOABl ONTHMH3ALMU (METOJ] PAaBHOMEPHOIO TIOMCKAa, METOJ| JeNeHHs OTpe3Ka
nonosiaM, meron PuboHAY4M, METOA 30J0TOro cedeHus). CpaBHEHHE NPSAMBIX METOJOB
ontumu3anuu. [lonMHOMMaNbHAs aNMpOKCUMALMS M METOAbl TOYEYHOTO OIICHUBAHUS

(KBa,Z[paTI/ILIHaﬂ afnmnpokcumanus, METon Hayanna). MeToapl ¢ UCHOJIb30BAaHUEM IMPOU3BOJHBIX
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(meron Herorona-Padcona, meron cpemHedl TOYKH, Jpyrue METOIbI TOHMCKA DKCTpEeMyma
GyHKIMH, METOJl ONTHMHU3ALMK C HCIOJIb30BaHWEM KyOWYHOW ammpokcumarmu). CpaBHEHHE
METOJIOB OJJTHOMEPHOW ONTUMU3ALUU

Tema 9. Ilouck »3KcTpeMyMOB (YHKUMM HECKOJLKHX INepeMeHHbIX (0e3ycia0BHast
ONTHUMMU3ALMS)

Knaccudukamuss MeromoB  0e3yClIOBHOW  omTUMM3amud. MeToIbl  TPSMOTO  IOWCKA
(cummiekcHbI MeToA, Metol Xyka-J[kuBca). I'panueHTHbIe METO/Abl (METOJA CONPSKEHHBIX
HampaBJieHUW, METOJl Hauckopewmiero cmycka (meron Kommwm), meron Heiotona (MH),
momuduinmpoBanueiii Meton Herotona, meron dneruepa—Pussa, Bapuant Ilomaka-Pubnepa).
KsaszunsroronoBckue meto sl (Meto JaBunona—dneruepa—Ilayana)

Tema 10. Hetuneiinoe mporpaMMupoBaHue

3anauyu ¢ orpaHUYeHHUsIMHU B Buze paBeHCTB (MeTos 3aMeHbl IepeMEeHHbIX, MeTo 1 MHOKUTeNel
Jlarpanxa). HeoOxoaumble ¥ JOCTAaTOYHBIE YCIOBUS ONTUMAIbHOCTH 33Ja4 C OTpaHUYEHUSIMU
oOuiero Buaa

Tema 11. Metoasl mrpagos

O6mras cxema Metoja mTpados.

Ocnosubie Tunbel mrpadoB (KBaapatnunsiii mrpad, beckoneunsiii 6apeep, Jlorapupmudeckuit
mpad, tpad Tuna odparHoit Gpynkmuu, [lITpad Tuna KkBagpaTa Cpe3kn)

Tema 12. KBaapaTuuHoe nporpaMMHUpoOBaHue

3amaua kBaapatuyHoro mporpammupoBanus (3KII). OntumuzanuoHHas Moneiab HOpTdens
neHHbIx Oymar. Ycnoue Kyna-Takkepa mist 3KII. [Tpumep.

Tema 13. Moaeju TMHAMUYECKOT0 MPOrPaMMHPOBAHUSA

OO0mas mocTaHOBKA 33/1a4dl TMHAMUYECKOTO MPOrpaMMUPOBAHUS, MPUHIUI ONTUMAILHOCTH U
ypaBHeHus1 bemnMana. 3ajgaua o pacnpefeneHUH CPEeACTB MEXAY MPEeANpUATHAMU. 3amada o0

ONTHUMAJIBHOM paCIIPEACIICHUN PECYPCOB MCKAY OTpaCIIsIMU Ha N JICT.
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3. JABOPATOPHBIE PABOTbI

PaboTbI BeIMONHSIOTCS B MaTeMaTHyeckoM nakere Mathcad. [{is BeimonHeHUs: paboT MOKHO
UCIOJIb30BATh BCTPOCHHBIE (DYHKITNH, a TAKKE pabOTaTh B PEKUME MTPOTPAMMHUPOBAHUSL.

3.1. JlabopaTopnas padora Ne 1

MaTpuuHble BIYUCIEHHS ¢ MOMOIIbI0 makera Mathcad

st BBIIOJTHEHHWST 3TOW paboThl HEOOXoauMo Hamucath mporpammbl  pemenus CJIAY,
BBIYMCIICHUS! OOpaTHON MaTpullbl M ONpPENENUTENsT MaTpullbl Ha ocHOBe Merona ["aycca. [lns
MIPOBEPKU pabOTHI IPOTPaMMBbI UCII0JIb30BATh BCTPOEHHBIE (DYHKIINU.

BapuanTsl 3a1aHmni

Bapuant Nel

1. Boraucants Matpuny B =11- ALy A, rne

1 2 -3

A=0 1 2

10 4

2. BBHIMUCIUTH ONpeeIuTeIb MaTpuibl B

3. Pemuth cucreMy ypaBHEHHIA
X +2Xy +3X3 =15,
SX1 —3Xy +2X3 =15,
10x; —11x, +5x3 = 36.

Pemenue nonyuuts Tpemst criocodbamu: 1) X = A_l -b, rme A —marpuna cucremsr, b —
npaBas 4acth; 2) ¢ momomsio Gpynkmun fiNd ; 3) ¢ momomsio pynxuun 1solve.
4. PemuTh MaTpUYHOE YPABHCHHE

et

5. 3anpava. OOyBHas pabpuKa CrelUaTU3UpPyeTCs MO BBITYCKY M3ENUM TpeX BUIOB: CaIoT,
KPOCCOBOK M OOTHHOK; IIPH 3TOM HCIOJb3YETCs ChIpbe TPeX THHOB: S1,52,53. Hopmbl pacxona
Ka)kJIOTO M3 HUX Ha OJIHY mapy o0yBu U 00beM pacxo/ia chipbs HA | IeHb 3a/1aHbl TAONULEH.

Bun Hopwmsl pacxona ceipbs Ha oiHy  |Pacxon  ceipbs
ChIpbs  |TApy, YCIL.EX. Ha OJHUH [ICHb,
yCIL €1l

Camoru  |KpoccoBku |boTunku
Sl 5 3 4 2700
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S2 2 1 1 1000
S3 3 2 2 1600

Haiitu exxetHeBHBIN 00bEM BBIITyCKa Ka)KI0TO BH/Ia 00YBH

Bapunant Ne2

1. Berumcouts matpuny B =10- Al A2 , TJIE

3 4 -5
A=l6 1 3
2 0 1
2. BwuuCINATH OMpeAeTUTENb MATPHIIBI
3 3 -4 -3
06 1 1
“l5 4 2 1
2 3 3 2

3. Pemmth cucremy ypaBHEHHI

1.1161%; +0.1254x, +0.1397x5 +0.1490x, =1.5471,
0.1582%; +1.1675x, +0.1768x5 +0.1871x4 =1.6471,
0.1968x; +0.2071x, +1.2168x5 +0.2271x,4 =1.7471,
0.2368x, +0.2471x, +0.2568x5 +1.2671x, =1.8471.

Pemenue nonyuuts Tpemst criocodbamu: 1) X = A_l -b, rme A —matpuna cucremsr, b —
npaBas 4acth; 2) ¢ nomomsio Gpyakmuu fiNd ; 3) ¢ momomsio dpynxuun Isolve .

01 1 2 3
4. PemuTh MaTpUYHOE ypaBHEHUE X =
11 4 5 6

5. 3anmaua. B ToproBom 3ane He0OXOIMMO BBICTaBUTSH Juis poaaxu ToBapsl T1 u T2. Pabouee
BpeMs IPOJIABIIOB cOcTaBiseT 360 4, a miIomaas TOproBoro 3ajia, KOTOPYI0 MOKHO 3aHATb,
pasHa 120 M2 Kaxas peanu3oBaHHas eMHHUIA TOBAPA IPMHOCUT PUOBLIL COOTBETCTBEHHO
50 u 80 nen. en. Hopma 3atpar pecypcoB Ha €IMHUILY IIPOIAHHOTO TOBapa MpUBEICHA B

TabIuIE.
Pecypcer Togapsl
T1 T2
Pabouee Bpems, u. 0,4 0,6
I[Tnouamp, M 0,2 0,1

Haiitu cTpykTypy TOBapo0oO6OpOTa 1 MPUOBLIb, COOTBETCTBYIOLIYIO 3TOM CTPYKTYpE.
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Bapunant Ne3
3 4 -5 1 2 3
1. Beraucmurs marpuny C = A-B-A L e A=|6 1 B=(0 2 4
2 0 1 0 0 4
v 4 1
2. Boruucnuts onpenenurens matpunsl A(V)=|2 5 -1|;v=12,...,8
0 v 1

3. Pemmts cucremy ypaBHEHUI

3.2X1 +5.4Xy +4.2X3 + 2.2X4 = 2.6,
2.1%1 +3.2Xy +3.1x3 +1.1x4 = 4.8,
1.2%; + 0.4, —0.8x3 —0.8x4 = 3.6,
4.7%1 +10.4%, +9.7%X3 +9.7X4 =—-8.4.

Pemenne nomxyuauts Tpems cnocodamu: 1) X = A_:L -b, rme A — matpuma cucremsr, b —
npaBas yacTk; 2) ¢ nomomnisio Gpyaknun find ; 3) ¢ momompsio Gpyskmmm 1solve .

1 2 0
11 2 35
4. PemuTh MaTPUUHOE YPaBHEHUE X4 5 6]|=
1 2 2 g g 1 8 7

5. 3anpaua. [Ipeanpustue npou3BOAUT MPOAYKIHIO TPEX BUAOB U UCIIONB3YET ChIPHE IBYX THIIOB.
Hopwma 3atpart cbipbs Ha €AUHUILY IPOAYKIMH KaXKI0TO BUA

2 1 3
A=
1 3 4
CroumocTth CAUMHULBI CBIPBS KaXXI0I'0 THIIA 3a/laHa BEKTOPOM
B =(10, 15).

KakoBsl 0011111€ 3aTpathl NpeanpusTys Ha mporu3BoAcTBo 100 ennHUIl TPOAYKIMU IEPBOTO BUA,
200 eguHuUL TpOAyKIUHU BTOpOro Buaa v 150 enuHu npoaykuuu TpeTbero sujaa?
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Bapunant Ned

1. Bsruucouts matpunry D=A-B — C2 , TIe

2 0
3 4 2 1 3
A= ; B=|1 3|; C=
1 0 5 0 4
0 5
4 6 -2 4
1 2 31
2. BI)ILH/ICJ'H/ITB OHpC}]CHI/ITeHB ManI/IIII)I A =
-2 1 0
6 4 4 6

3. Pemmts cucremy ypaBHeHHI
K4X1 + 3X2 + 2X3 +Xgq = 3,
3X1 + 6X2 + 4X3 + 2X4 = 6,
<

2X1 + 4X2 + 6X3 + 3X4 =4,

X1+2X2 +3X3 +4X4 =T7.

Pemene monyamTs Tpems criocobami: 1) X = A 1D, rre A — matpuna cucremsi, b —
npaBas 4acth; 2) ¢ momommsio Gpyakmun fiNd ; 3) ¢ momomsio dpynxmum 1Solve.

4. Pemmts matpuunoe ypaaerue A-X-B=C, ecim
2 3 1 2 0
A= ; B= C=
5 8 0 31

5.3agaya. C 1ByX 3aBOJOB TMOCTABJIAIOTCS AaBTOMOOMJIM I JIBYX aBTOXO3SHCTB. [lepBbiit
3aBoj1 BbImycTmi1 350 MamuH, a Bropoi - 150 mammus. 3atparsl 1 aBTOX035iCTBa Ha IEPEBO3KY
aBTomobOueit coctaBunu 1900 y.a.e., 3atpatsl 2 aBToxo3siicTBa coctaBmiu 7500 y.1.e M3BecTHbI 3aTpaTh
Ha [IepPeBO3KY OJIHOTO aBTOMOOWIIS € 3aBO/Ia B KaXk10€ aBTOXO3IHCTBO (CM. TaOIHILY).

o~ o
(G2 I S BN AN
© N -

3aBoj 3aTpathl Ha IEPEBO3KY B
aBTOXO03SHCTBO, JIEH. e]l.

1 2
1 15 20
2 8 25

Haiitu nnan nepeBo30k MalIvH U 00IIyK0 CTOUMOCTh EPEBO3OK.
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Bapuant NeS

1. Bsruucouts matpunry D=A-B — C2 , TIe

10 O
0 11 1 0
A= ; B=|1 30|; C=
1 0 5 01
0 2
3 3 4 -3
- Ao 06 1 1
. BIYHUCIIUTE ONIPCACIUTCIIb MAaTPHULIbI - 5 4 2 1
2 3 3 2

3. Pemmts cucremy ypaBHEHUI

3.8X1 + 6.7X2 —1.2X3 = 52,
6.4X1 +1.3X2 — 2.7X3 = 38,
2.4% —4.5X9 +3.5%3 =—0.6.

Pemenne nonyuuts Tpems ciocobamu: 1) X = A_:L -b, rme A —matpuma cuctemsr, b —
npaBas 4acth; 2) ¢ momommsio Gpyakmuu fiNd ; 3) ¢ momomsio dpynxmum 1Solve .

4. Pewmmts Matpuunoe ypapaenne A-X-B=C, eciu

0 41

0 3 1 2 0
A= ; B=|1 7|, C=
5 0 0 31
6 0

5. 3agaua. lmerorcs Tpu OaHKa, KaXIbli U3 KOTOPBHIX HAYKMCIAET BKJIAJYHMKY ONpPEIACTCHHBIH
rOJI0BOM TPOIEHT (CBOW s Kaxgoro OaHka). MmeeTcs Tpu BKJIaAuuKa, Y KaXKIOTO U3
KOTOpBIX B Havaje roga Owputa cymma 6000py6. B Hauane roga BKJIaAYMKH Pa3MECTHIIN CBOU
nebru B Tpex Oankax. [lepsuiit Bknaguuk 1/3 Bkimama Binoxun B 6ank Nel, 1/2 Bknajga - B 6aHK
Ne2 u octaBuryrocs yacth -B 6ank Ne3; Kk KOHITY rojia CyMMa 3TUX BKJIaJ0B Bo3pocia a0 7600
py6. Bropoii Bkaagunk 1/6 Bkiaana monoxui B 6ank Nel, 2/3 - B 6ank Ne2 u 1/6 - B 6ank Ne3;
K KOHIIy Troja cymma Bknaga coctaBuia 7400 py6. Tperuil Bkimaguuk 1/2 BKIaja mOJOXKUI B
Oank Nel, 1/6 - B 6ank Ne2 u 1/3 Bknana B 6ank Ne3; cymMMma BKJIaJ0B B KOHIIE I'0/la COCTaBHJIA
7800 py6. Kakoif mporieHT BhITIaYUBAET Kax/Iblii OaHK?

0
3)
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Bapunant Ne6

1. Berumcauts matpunry D=A-B — C5, rae

10 0
0 1 1 1 12
A= , B=1 30 ; C=
1 0 5 12 1
0 2
1 1 1 1
2. B S P
- DBIYUCIUTH ONPENCIUTEIb MATPULBL A = 1 -1 1 -1
1 -1 -1 1

3. Pemmts cucremy ypaBHeHHI

2.7X1 +O.9X2 —1.5X3 = 35,
4.5X1 - 2.8X2 + 6.7X3 = 26,
5.1x +3.7Xy —1.4%3 =-0.14.

Pemenne nonyuuts Tpems ciocobamu: 1) X = A_:L -b, rme A —matpuma cuctemsr, b —
npaBas 4acth; 2) ¢ momommsio Gpyakmuu fiNd ; 3) ¢ momomsio dpynxmum 1Solve .

4. Pemmnts Matpuunoe ypasaenne A-X-B=C, ecim

0O 4 1
0 3 1 2 0
A= ; B=|1 -10 7 |:C=
5 -1 1 3 1
6 5 0

5. 3agauya 5. V3 HEKOTOpOro JMCTOBOTO MaTephaja HEOOXOJMMO BBIKPOUTH 360
3arotoBok THmna A, 300 3aroroBok tuna b m 675 3aroroBok Tuma B. IIpu 3Tom
MOHO NPUMEHATH TpU crocoba packpost. KonnuecTBo 3aroToBokK, MoIy4yaeMbIX
U3 OJIHOTO JIMCTA TMPH KaXKAOM CIIoco0e pacKposi, yKazaHo B TaOJIHIIE:

Tun 3arotoBok Cnoco6 packpost
1 2 3
A 3 2 1
1 6 2
B 4 1 5

HaiiTn 11aH BEINOTHEHUS 3a1aHUA.
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Bapuant Ne7

1. Beruucauts matpunry D=C-A-B— C6, e

10 O
01 1 1 12
A= ; B=| 1 30|C=
105 12 1
0o 2
1 1 1 1
2. B 6 AT S
. Bpramcnutb 00paTHYIO MaTpPUILY , O A = 1 -1 1 -1
1 -1 -1 1

3. Pemmts cucremy ypaBHeHHI

3.6X1 +1.8X2 —4.7X3 = 38,
2.7X1 — 3.6X2 +1.9X3 = 04,
1.5%; +4.5%, +3.3X3 =-1.6.

Pemenne nonyuuts Tpems ciocobamu: 1) X = A_:L -b, rme A —matpuma cuctemsr, b —
npaBas 4acth; 2) ¢ momommsio Gpyukuun fiNd ; 3) ¢ momomsio dpynxmum 1Solve .

4. Pemmnts Matpuunoe ypasaenne A-X-B=C, ecim

3 21 0 4 1 34 7124 -1/24
A=l4 5 2|, B=|1 -10 7;C=|-2/4 5/12 -1/12
2 1 4 6 5 O -14 1/24 7/24

5. 3agauya. B ToproBom 3asie He00OX0AUMO BBICTaBUTH s poaxkk ToBapel T1 u T2. PaGouee
BpeMs poaBLoB coctapiseT 300 4, a miiomaas TOproBoro 3ajia, KOTOPYI0 MOKHO 3aHATb,
pasHa 100 M% Kax/as peanu3oBaHHas eMHHUIA TOBAPA IPMHOCUT PUOBLIL COOTBETCTBEHHO
45 u 90 nen. en. Hopma 3atpar pecypcoB Ha €AMHUILY TPOAAHHOTO TOBapa MpHUBEIECHA B

Ta0IuIE.
Pecypcst Tosapsl
T1 T2
Pabouee Bpems, u. 0,4 0,6
[Tnowamp, M2 0,2 0,1

Haiitu cTpykTypy ToBapo0o60OpOTa 1 MPUOBLIb, COOTBETCTBYIOLIYIO 3TOM CTPYKTYpE.
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Bapunant Ne8
2. Bpraucurs marpuny D=C-A-B — C_l, e
10 O
10 1 1 1 12
A= :B=| 1 30|;C=
1 20 5 12 1
0 2

-7 5 12 -19

3 -2 -5 8

41 -30 -69 111.01
-59 43 99 -159.01

3. BbHMUCIUTL 0OGPaTHYIO MATPHUILY A_l, ecmn A =

4. Pemuthb cUCTEMY ypaBHEHHM

3.1X1 + 2.8X2 +1.9X3 = 02,
1.9X1 + 3.1X2 + 2.1X3 = 21,
7.5%1 +3.8Xy +4.8X3 =5.6.

Pemenue nonyuuts Tpems cnocobamu: 1) X = A_:L -b, rme A —matpuma cuctemsr, b —
npaBas yacTk; 2) ¢ momomnisio Gpyaknun find ; 3) ¢ momompio Gpyskmmm 1solve .

5. Pemmts matpuunoe ypaBaenne A-X-B=C, eciu

3 3 -4 -3 -7 5 12 -19
0 6 1 1 3 -2 =5 8
A= : B=
5 4 2 1 41 -30 -69 111.01
2 3 3 2 -59 43 99 -159.01
1 1 1 1
1 1 -1 -1
C:
1 -1 1 -1
1 -1 -1 1

6. 3amaua. OOyBHas abpuka crieluamT3upyeTcs Mo BBITYCKY U3/EIUI TpeX BUIOB: CaIloT,
KPOCCOBOK M OOTHHOK; IIPU 3TOM HCIOIb3YETCs ChIphe TpeX THIOB: S1,S2,S3. Hopmsl pacxona
KQ)XJI0T0 U3 HUX HA OJHY mapy o0yBU U 00beM pacxo/a Chipbsi Ha | JeHb 3aJaHbl TAOIHICH.

Bun Hopwmsl pacxozaa ceIpbst Ha OJHY Pacxon chipbs
CbIpbs  |Tapy, yCI.e. Ha OJWH JICHB,
yCIL. €]l
Canorn |Kpoccoskn |boTuHkM
S1 5 3 4 970
S2 2 1 1 260
S3 3 2 2 510

Haiitu exxe1HeBHBINM 00BeM BBIITYCKa KaXXJI0I0 BUJa 06YBI/I.
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Bapunant Ne9

1. Boraucmurs matpunyy D = c?.A.B- C_l, e

2. BblucnuTh 06paTHYIO MaTPHILY A_l, ecim A =

50 40 1
A=
1 2 5

3. Pemuts cuctemy ypaBHEHUIN
2X1 + 3X2 —4X3 +Xy = 3,

Xq —2X9 —5X3+ X4 =2,

5X1 —3X2 + X3 —4X3 =1,

10X +2Xy — X3 +2X4 = 4.

10 0
B=| 1 30;0:(
0 2
3
0
5
2

Pemenne nomyuuts Tpems ciocodamu: 1) X = A_:L -b, rme A —matpuma cuctemsr, b —
npaBas 4acth; 2) ¢ momommsio Gpyakmun fiNd ; 3) ¢ momomsio dpynxmum 1Solve .
A-X-B=C, eciu

4. PemuTh MaTpU4HOE YpaBHEHUE

A

1 2
2 1
2 -2

2
_2’
1

B

O©IN OIN Ok

OIN Ol O|N

Ol OIN OIN

N AW

= O N

F O N

5. 3anaqa. CDI/IpMa, BBIITYCKAIOIIas TPUKOTAXKHBIC U3ACIINA, UCIIOJIB3YCT I IMIPONU3BOACTBA

NPOJYKIMHU J1Ba BUJIa ChIpbs. Bee He0OXoauMble JaHHbIE IPUBEICHBI B TAOIHIIE.

Cripbe 3amac 3aTpatrhl Ha €IMHULYY TIPOAYKIUN
CBIPBAL , KI' | cpyrep  |mymosep |KocTioMm

Yucras mepers 160 0.4 0.2 0.8

Cunon 60 0.2 0.1 0.2

[Tpu6bLib 32 13-

Jieye, JIeH. 1. 16 15 22

OrmnpenenuTh MIIaH BBITyCKa TOTOBOM MPOAYKIIUH, €CTH CHIPhE PACXOIYETCs MOTHOCTHIO, a TPHOBLIL
cocrasister 6800 geH.exm.
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Bapunant Nel0
1+ 1+xf .. 1+x]
1+% 1+X5 .. 1+x}
1. BeIYMCINUTE ONpeaennTeas MaTpulbl A = )
1 2 n
+Xn 1+X; ... 14X,
rae X :1+k—2, n=4.

2. Bbl4uciuTh 06paTHYIO MaTPHILY A_l, ecnu

11161 0.1254 0.1397 0.1490
0.1582 1.1675 0.1768 0.1871|
"1 01968 0.2071 1.2168 0.2271 |
0.2368 0.2471 0.2568 1.2671

3. Pemnts cucreMy ypaBHEHHM

4X1 +O.24X2 —0.08X3 =8,
0.09X1 + 3X2 — 0.15X3 =9,
0.04x; —0.08x, +4x3 = 20.

Pemerie mostysnts Tpems crocoGamm: 1) X = A -0, rae A — marpuma cucremsr, b —
npaBas 4acth; 2) ¢ momomsio Gpyakmuu fiNd ; 3) ¢ momomsio dpynxmum 1Solve .

4. Pemmuts matpuunoe ypasaenne A-X-B=C, ecim

211 3.01 4.02 022 1.00 047 -011 055
018 341 0.15 1.43| 042 100 035 017
“|214 017 026 018 |-025 067 1.00 0.36]
1.28 042 054 1.00 054 —.032 -0.74 1.00
3 2 1 4
Co 4 5 6 7
8 7 6 5
4 3 2 1

5. 3agaua. Vmerorcs Tpu 6aHKa, KaXKIBIH W3 KOTOPHIX HAUUCIIACT BKIAAIAKY OTpPEACICHHBIN IOT0BON MPOIEHT (CBOH
i Kaxaoro 0aHka). FimeeTcs Tpu BKIAAUMKA, y KaXKJOTO U3 KOTOPHIX B Hadane rona 6suta cymma 6000py6. B Hauane
roja BKJIQJYNKA PAa3MECTHIH CBOHM Jebrd B Tpex Oankax. Ilepserif Bxmamumk 1/3 Bkimama Bmoxun B O6amk Nel, 1/2
BKJIana - B 6aHk Ne2 m octaBmIyrocs 4acth -B Oank Ne3; Kk KOHIy Tofa cyMMa 3THX BKIaJoOB Bozpocia a0 6860 pyo6.
Bropoii Bkmamgunk 1/6 Bkmama moxoxun B 6ank Nel, 2/3 - B 6ank Ne2 u 1/6 - B 6ark No3; k KOHITy rojia cyMMa BKIaja
coctaBmna 6840 py6.. Tperuit Bkmamgunk 1/2 Bknaga monoxun B 0ank Nel, 1/6 - B 6ank Ne2 u 1/3 Bkimama B 6ank Ne3;
CyMMa BKIIaJIOB B KOHIlE rofa cocTaBmna 6920 py6. Kakoif mponeHT BHIIIIauMBaeT KaX bl OaHK?
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Bapnant Nell

1. Beruucauts matpuny B = 36- Al A, rne

1 4 -3
A=/0 1 6
1 0 4

2. Berumcnuts onpenenutens matpuinsl B
3. Pemmts cucremy ypaBHEHHI

X + 2%y +3%3 =30,

5% —3Xy +2X3 = 30,

10%; —11x, +5%3 = 72.

Pemenue noxyuauts Tpems cnocobamu: 1) X = A_1 -b, rme A —marpuna cucremsr, b —
npaBas yacTk; 2) ¢ nomomntsio Gpyaknun find ; 3) ¢ momompio ¢pyskmmm 1Solve .
4. PemmTh MaTpUYHOE YPAaBHEHHE

4 3 X 1 40 7
1 1) 8 1 2
5.3apava. O0yBHas (habpuKa CIeNUATU3UPYETCS MO BRITYCKY M3IENINI TPEX BHUJIOB: CaIoT,

KPOCCOBOK ¥ OOTHHOK; TIPH 3TOM HCIIOIBb3YETCs ChIPhE TPeX TUTIOB: S1,52,S3. Hopmbl pacxona
Ka)XJIOTO M3 HUX Ha OJIHY mapy oOyBU W 00BbEM pacxojia Chipbsi Ha | IeHb 3a/1aHbl TAOJNHUIIEH.

Bun Hopwmsi pacxozna ceipbst Ha o1Hy  |Pacxox  chipbs
ChIpbsl  |mapy, yci.en. Ha OJIMH [ICHb,
yCIL. ell.
Canorn  [KpoccoBku |borunku
S1 5 3 4 5400
S2 2 1 1 1600
S3 3 2 2 3200

Haiitu exxetHeBHBII 00beM BBIITyCKa Ka)0r0 Bujia 00yBU
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Bapunant Nel2

1. Bsruucauts matpuiry B =100- Al AB, rae

3 4 -5

A=|6 1 3

2 10 1

2. BBIUMCIHATH ONIPEICITUTETh MATPHUITHI

3 3 -4 -3
06 1 1
(10 4 2 1
2 3 3 2

3. Pemmts cucremy ypaBHeHHI
1.1161x; + 0.1254x, + 0.1397 x5 + 0.1490x, = 3.08,
0.1582x; +1.1675x, +0.1768x3 +0.1871x, = 3.28,
0.1968x; +0.2071x, +1.2168x3 +0.2271x, = 3.50,
0.2368x; +0.2471x, +0.2568%5 +1.2671x, = 3.7.

Pemenne nonyuuts Tpems cnocobamu: 1) X = A_1 -b, rme A —matpuma cuctemsr, b —
npaBas yacTk; 2) ¢ nomomntsio Gpyaknun find ; 3) ¢ momompio ¢pyskmmm 1solve .

10 1 1 2 3
4. PemuTth MaTpUYHOE YpaBHEHUE X =
1 1 4 5 6

5. 3agaua. B ToproBom 3asie He0OXOIUMO BBICTABUTH IS Ipoaaxu ToBapbl T1 u T2.
PaGouee Bpems mpomasiioB coctaiser 350 4, a MI0IMIaas TOPrOBOTO 3ajia, KOTOPYIO MOKHO
3aHATH, paBHa 130 Mm% Kaxnas peanu3oBaHHAs eMHHUIA TOBAPA IPHHOCHT HPHOBLITH
cooTtBeTcTBeHHO 60 1 70 neH. en. Hopma 3aTpar pecypcoB Ha €IMHHUILY TPOJAHHOTO
TOBapa MpuBeeHa B TAOIHIIE.

Pecypcnt ToBapsl

T1 T2
Pabouee Bpems, u. 0,5 0,7
[Tnowamp, M2 0,3 0,1

Haiitu cTpykTypy ToBapo0o60OpOTa 1 MPUOBLIb, COOTBETCTBYIOIIYIO 3TOH CTPYKTYpE.
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Bapunant Nel3
3 4 -5 1 2 3
1. Bouncnnts marpuy C=A *-B-A X e A=|6 1 3 |B=|0 2 4|
2 0 1 0 0 4
v 4 1
2. Boruucauts onpenenutens matpuusl A(V) =12 5 —-11; v=10.
0 v 1

3. Pemuts cucremy ypaBHEHU

3.2X1 +5.4%Xy +4.2X3 +2.2X4 = 5.2,
2.1% +3.2%, +3.1X3 +1.1X, = 9.6,
1.2% +0.4X, —0.8X3 —0.8x4 = 7.2,
4.7% +10.4X, +9.7X3+9.7X4 =—16.8.

Penenye noayduTs Tpems crnocodamu: 1) X = Alb, e A- MaTpuia cucteMsl, D — npapas
gacTh; 2) ¢ nomomsio dynxrmu  find ; 3) ¢ momompero pyrxmuu 1Solve.

. 1 2 0
4. PemiTth MaTpUYHOE YPaBHEHUE (10 zj- X114 5 6 :£
7 8 9

5. 3agaua. [Ipennpustre Npou3BOIUT NPOAYKIUIO TPEX BUIOB U HCIIONB3YET CHIPbE ABYX THIIOB.
Hopwma 3atpart cbIpbs Ha €AUHUIYY IPOAYKIUH KaXKI0TO BUIA

6 2 8
A—
(256)

CTOMMOCTB €TMHHMITBI CHIPhS KAKI0TO TUIIA 33/IaHa BEKTOPOM
B =(25,20).
KaxoBbl 00111ue 3aTpaThl NpeAnpusaTHI Ha Mpon3BoAcTBO 100 e AMHUI] TPOAYKIIMH TIEPBOTO BUA,
200 eguHuUL TpOAyKIUHU BTOpOro Buaa v 150 enuHu npoaykuuu TpeTbero sujaa?

20 3 5
1 8 7
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Bapuant Nel4
1. BBIYMCIHMTH MATPHILY DZAZ-B—CZ,FHG
2 0
3 4 2 1 3
A= ; B=1 3]|; C=
1 0 5 0 4
0 5
8 6 -2 4
5 B A= 1 2 31
. Beraucmuts onpenenurens Matpuibsl A = 4 2 3 0
6 4 4 6

3. Pemmts cucremy ypaBHeHHI
A%y +3Xy +2X3+ X4 =9,
3Xq +6Xy +4X3 +2X4 =18,
2% +4Xy +6X3+3%X4 =12,

X| +2Xy +3X3 +4x%, =21.

Penenue noay4uTs Tpems crocodamu: 1) X = Alb, e A- MaTpuia cucteMsl, D — npapas
gacTh; 2) ¢ momommsio Gyrkmuu fiNd ; 3) ¢ momomsio pyrkmuu 1Solve .

4. Pemmnts Matpuunoe ypasuenne A-X-B=C, ecim

6 4 1
2 3 1 2 0
A= ; B=1 7 7| C=
5 8 0 31
6 5 10

5.3agaya. C  1ByX 3aBOJIOB TMOCTABJIAIOTCS AaBTOMOOMJIM I JIBYX aBTOXO3SHCTB. [lepBbiit
3aBoj1 BbimycTui1 700 mMammuH, a Bropoi - 300 MammuH. 3aTparsl 1 aBTOX035iCTBa Ha EPEBO3KY
apromobueit coctapun 3800 y.x.e., 3arparsl 2 aBToxo3siicTBa coctaBiwan 15000 y.ji.e M3BecTHBI
3aTpaThl HA MEPEBO3KY OAHOTO aBTOMOOKJIA € 3aBOJIa B KaXK10€ aBTOXO3SHCTBO (CM. TabIHILy).

3aBoj 3aTpathl Ha NEPEBO3KY B
aBTOXO03SHCTBO, JIEH. e]l.

1 2
1 15 20
2 8 25

Haiitu nnan nepeBo30k MalivH U 00IIyK0 CTOUMOCTh EPEBO3OK.
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Bapunant Nel5

1. Bserumcauts matpuny D = A3.B-C? , TJIE

10 O
0 11 1 0
A= ; B=|1 30|; C=
1 0 5 01
0 2
6 4 -7 -4
10 6 1 1
2. BBIUUCIHATH ONIPEICTUTETh MATPHUITHI A=
4 2 1
2 3 3 2

3. Pemmts cucremy ypaBHeHHI
3.8% +6.7%, —1.2x3 =10.4,

6.4% +1.3X, —2.7X3=7.6,
2.4%; —4.5%, +3.5%3 = —-1.2.

Pemenne nomyuuts Tpems ciocodamu: 1) X = A_:L -b, tme A —matpuma cucremsr, b —

npaBas yacTk; 2) ¢ nomomntsio Gpyaknun find ; 3) ¢ momompio Gpyskmmm 1solve .

4. Pemnts Matpuunoe ypapaenne A-X-B=C, eciu

0 4 1

10 3 10 2 O
A= ; B=|1 - C=

5 10 6 0 3 10

5. 3apaua. UmeroTcs Tpu OaHKa, KOXAbIH M3 KOTOPHIX HAYUCIAECT BKJIAMAYMKY ONPEICICHHBIN
TOJIOBOM TPOIEHT (CBOM s Kaxkaoro 6anka). MimeeTcs Tpu BKIagunKa, Y KaXI0TO U3 KOTOPHIX B
Havaje roga Obuta cymma 12000py6. B Hauane roma BKIaJUUKH pa3MECTHIIN CBOW JCHBTH B TPEX
Oankax. Ilepsorii Bkmamuuk 1/3 Bkmama Bnoxkun B Oank Nel, 1/2 Bkmaga - B Oank Ne2 wu
OCTaBIIyIOCSA 4YacTh -B 0aHk Ne3; K KOHIly Troja CyMMa 3THX BKJIaJ0B Bo3pocia 10 15200 pyo.
Bropoii Bknaauuk 1/6 Bknaga mosnoxun B 0ank Nel, 2/3 - B 6ank Ne2 u 1/6 - B 6ank Ne3; k KOHILY
roga cymma Bkiaja cocrapuia 14800 py6.. Tperuit Bknaguuk 1/2 Bkiana monosxun B 6ank Nel, 1/6 -
B Oank Ne2 u 1/3 Bkiazna B 6ank Ne3; cymMMma BKIaJgoB B KoHIE roja coctapuna 15600 py6. Kakoit
IPOICHT BHIMJIAYMBAET KaX bl OaHK?

0 7
5 0
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3.2 JlaGopaTopHas padora Ne2

JInneiiHoe mporpaMmmupoBaHue. 3axa4a o juere

3ajmaya o Jguere (3agava O cMecsX, 3ajadya O COCTaBJICHMM pALMOHA) SIBISIETCA
KJIACCUYECKOW 3ajauell JUHEHHOTo mnporpammupoBanus. E€ cyTh 3akitouaeTcs B TOM, 4TOOBI
MIOJIYYUTh ONTUMAJbHBIA HA0Op MPOIYKTOB, UMEIOLIUNA MUHUMAJIbHYIO CTOUMOCTb, B KOTOPOM

COoJIepKaHNe TeX MM UHBIX KOMIIOHEHTOB ObLTO OBl HE MEHEe YCTAaHOBICHHOTO Tpeea.

3aganue

1) B Tabnune npezacraBieHa HHGOpMaLMs O HEKOTOPBIX MPOAYKTaX: KOJIMYECTBE Oelka,
KUPOB M YIJIEBOJIOB, COJEpKAIIMXCS B HHUX, a TaKxke KajopuitHocTh M 1eHa (3a 100 r.).
Heo6xomumo cdopmupoBats mHeBHOW parod u3 10-15 mpoaykToB, cuuTas, 4TO CyTOYHas
MOTPeOHOCTh YeNIoBeKa B OeJke, HUpax, YriIeBOJaX U SHEPruu COCTaBISET COOTBETCTBEHHO 60
r., 70 r., 280 r. u 1826 xunokanopuii. IIpu xenaHMM MOXKHO B3STh NPOJYKTHI, HE YKa3aHHbBIC B
Tabnuue, ¥ yKazaTh Ui HUX HY)KHbIE XapaKTePUCTUKH.

Jisa pemieHus S5ToM 3aAayd HEOOXOJMMO IOCTPOUTH MAaTEMaTHYeCKYyl0 MOJeNb U
peanu3oBarh ee B makere MathCad.

2) Momudunupyite MOJEIh C Y4€TOM BKYCOBBIX KadyeCTB MPOAYKTOB. Jlisi 3Toro
MPOCTAaBbTE ISl KAKJIOTO BHIOPAHHOTO MPOIyKTa YMCIOBBIC 3HAYeHH 110 Tkasie oT 0 go 10 (0 —
JUIs HanMeHee BKYCHBIX NpoAykToB, 10 — ans Hambojee BKYCHBIX HPOJIYKTOB) M 3ajaiiTe
cyTouHoOe orpanunyenue. Hanpumep, 1uist TBopora mocraBuM Oajijl paBHBIN 5, 1j1s1 MOPKOBU — 6,
Ui chIpa — 8 U T.J., IPU STOM B CyMM€ BKYCOBBIE KaUeCTBa JIOJKHBI ObITh HE MeHbIie 30.

3) Paccuuraiite CTOUMOCTD MOJIy4€HHOTO Habopa MPOYKTOB.

Ha3Banue npoaykra beaxkn @ Kupbl Yraesoanl |Kkau Ilena
Sito kypuHoe 12.7 115 0.7 157 | 15
Apaxuc 26.3 45.2 9.7 550 @ 21
["opox menbHbII 23.0 1.2 53.3 316 | 30
['peuknii opex 13.8 61.3 10.2 647 | 44
Kpyna rpeunesas 12.6 2.6 68.0 345 | 6
[Tmeno 12.0 2.9 69.3 351 | 3,2
Puc 8.0 1.0 76.0 345 | 6
Tsopor 7.1 23.0 27.5 345 | 13
Crip 27.0 40.0 0.0 468 | 18
Konbaca Bapenas JlroOutenbckas 12.2 28.0 0.0 300 | 17
Konbaca BapeHo-komuenast Ceppenar 28.2 27.5 0.0 360 @ 18
Cocucku Mosnounsle 12.3 25.3 0.0 276 | 18

T'oBsonHa 18.9 12.4 0.0 187 | 21



CBuHMHA

Kabauku

Kamycra GenmokouanHast
Kaprodensb

MopkoBb

Orypuibl

[Tepen kpacHbIi cllagKuil
Caexiia

['opOymra

Hxpa oceTpoBas 3epHUCTas
Ckymbpus

[[Toxonan TeMHBIN
['pyma

[lepcukn

Abnoxu

AnenbCuH

bananbl

Uepemns

MakapoHHBIE U3IETUS

X71e0 nieHnyHbld U3 Myku 1 coprta

Bapuaunrtsl 3agaHuii.

24

16.4
0.6
1.8
2.0
1.3
0.8
1.3
1.7

21.0

28.9

18.0
5.4
2.3
3.0
3.2
0.9
1.5
1.1

11.0
7.7

27.8
0.3
0.0
0.1
0.1
0.0
0.0
0.0
7.0
9.7
9.0

35.3
0.0
0.0
0.0
0.0
0.0
0.0
0.9
2.4

0.0
5.7
5.4
19.7
7.0
3.0
5.7
10.8
0.0
0.0
0.0
52.6
62.1
68.5
68.0
8.4
22.0
12.3
74.2
53.4

315
27
28
87
34
15
28
50

147

202

153

549

257

286

284
37
94
53

348

266

23
1,8
2,5
6,5
12
164
15
30
10

7,5

18

Kaxnprit  ctymeHT ¢GopMupyeT CBOIO TaOnuily HauOojiee TMpUEeMIIEMBIX JUISI HETo
npoaykToB (He MeHee 20 HauMEHOBaHMI). MeAMIIMHCKHE HOPMBI MOTPEOICHUS MUTATEIbHBIX
BEIIECTB B3ATh U3 CIPABOYHUKOB IO JIMETE; CTOMMOCTb MPOAYKTOB B3STh U3 Mpaiic-THUCTOB

Mara3mHOB.
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3.3 JlaGopaTopHas padora Ne3. IlesiounciieHHOe POrpaMMHpPOBaHHUe.
roaOBAS ITPOU3BOJACTBEHHAS ITPOT'PAMMA NPEAIIPUATUSA

[Ton mnpoM3BOACTBEHHON MpPOrpaMMOil TOHUMAETCS HOMEHKJIATypa M OO0bEM BBITyCKa
nponykuuu. Ee ¢opMupoBaHue — oJlHa U3 LEHTPAIbHBIX 3a/ad TEKYIIEro IUIAHHPOBAHMSL
Kaxnoe mpeampusitie 3amHTEpecOoBaHO B ()OPMHPOBAHWU ONTHUMAIILHOW IPOU3BOACTBEHHOMN
nporpaMmsbl. [log Heill mOHMMAalOT MporpaMmy, KOTopasi B HauOOJIbLIEH CTENEHU YYUTBHIBACT
3alpochkl MOTpeOUTENel, OTBEYAECT CTPYKTYype pPECYpCOB MPEONpUsATHS U 00ecreyuBaeT
HauJIy4dlIue pe3yJbTaThl €ro AesATEIbHOCTH 110 IPUHATHIM KPUTEPHSIM.
JKOHOMHUKO-MaTeMaTH4ecKasi Mojiesb

PaccmoTpuM  9KOHOMHKO-MATeMaTHYECKyH0 MOJeNIb  (OPMHUPOBAHUS  MPOU3BOJICTBEHHOM
MPOTPaMMBI, COJIEPXKAIIYIO JBA KPUTEPHUS ONTUMAIBLHOCTH M OTPAaHUYEHHS MO pecypcam, CIpoCy U
BKHEUIIINM MOKa3aTeNIAM JIeATeIbHOCTH. JlaHHBIC 3aMMCTBOBAHBI U3 [4].

Hexotopoe MammHoCTpouTEIbHOE MPEANPHUATHE BBITyCKaeT 24 Buaa npoaykiuu. Heodxomamumo
chopMUpoBaTh TAKOW IJIaH MPOU3BOJCTBA, KOTOPBIM obOecrednBan Obl MaKCUMyM MNpHObUIM TIpU
MHUHUMAJIBHOU TPYJOEMKOCTH NMpOrpaMMbl. PerieHne Takoi 3amadyn HE SBISETCS ONTUMAIbHBIM HHU
JUTSI OJJHOTO M3 YaCTHBIX KPUTEPHUEB, a OKA3bIBACTCS HEKOTOPHIM KOMIIPOMHUCCOM ijisi BeKTopa D(X) B
LEJIOM.

N3BecTHBI: HOPMBI pacxo/ia MaTE€pUalOB IEPBOTO W BTOPOTO BHJIOB HA BBIMYCK €IWHUIIBI
MPOAYKIIMUA M O0IIasi TPYyJAOEMKOCTh €IWHUIIBI W3/IETIHs, IIEHbI (ONTOBBIC) HA EAMHUILY BBIMTYCKAeMOM
MPOJIYKIIMH, Ce0ECTOMMOCTh U MPUOBLIL EIUHUIBI U3JENUs, MUHHUMaJIbHOE M MaKCHMalbHOE
KOJIMYECTBO KaXIOTO M3JENHs B IPOU3BOJICTBEHHOM MporpamMme, OMpEIesieMble CIPOCOM,
JOMyCTUMas TOJ0Bas TPYAOEMKOCTb, BO3MOXHBIH OOBEM  pacxoJa pecypcoB Ha MPOU3BOJCTBO
MIPOAYKIIUU, KOHTPOJbHOE (TIpeeNbHOE) 3HAUCHNE CE0ECTOMMOCTH, a TAKXKE OTPaHUYEHUS TI0 00BEMY
peain3yeMoil MPOAYKIMH W KOHTPOJHHOMY 3HAU€HUIO MpuObLIN. VcxoaHble NaHHBIE A MOJIENU
MpuBeIeHbI B TaoOI. 1, 2, 3.

OGo3Haunm uvepe3 X, j€l24 - TOHOBOE KOJMYECTBO J-TO M3JENHMA B IPOU3BOJICTBEHHOM

porpaMme.
PaccmoTpuM aBe 0AHOKpUTEpUATIbHBIC 33Ja4l LEIOYHCIECHHOTO TPOrPAMMUPOBAHHUS.
1) ®yHKIMS HeMd — IPUObLIH OT PeaTU3aIMU TTPOTYKIHH:

24
Z,= Z P;X; — Max 1)
j=1
2) @OyHKIHUSA HeTH — TPYAOEMKOCTh IPOU3BOICTBEHHOMN MPOTPaMMbI

24
Z, =Y tx, —min )
j=1

Ol"paHI/ILICHI/Iﬂ JJIsL 00eux 3agay:
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(24

dtx <T
j=1
24
> omox, <M,
j=1
24
> m,x, <M,
j=1
24
1>.cx <C
j=1
24
Dax =V (3)
j=1
24
D> px =P
j=1

Lj <X, ng,je1;24

1\

rie Xj — TroJ0BOE KOJINYECTBO j-ro W3MIeNUsT B TPOM3BOJICTBEHHOW IpOrpamme
(TIemoyncieHHasl BEIMYUHA);

aj— 1ieHa (onToBas) CAUHMIIBI J-TO U3JICITHS;

¢j — ce0eCTOMMOCTh Ha €ANHUILY j-TO H3CIHS;

Pj — IpUOBLTH €AMHMIIBI j-TO U3ACIHS,;

tj — oOIast TPy10EMKOCTh CTUHHIIBI j-TO H3/ICIIHS,;

Mjj — HOpMa pacxoja I-r0 JUMHUTHPYIOIIErO BHIA MaTepHaia Ha eAUHMILY j-TO H3CIuS;

T - MakCUMaJIBHO JIOIIYCTHMAasi TOJIOBasl TPYIOEMKOCTh POU3BOACTBEHHON MPOTPAMMBI;

Mi - MakcHMMajbHO BO3MOXHBIH 00BEM pacxolia Ha IPOM3BOJCTBEHHYIO MPOTPaMMY i-TO
JUMHUTHPYIOIIETO BHIA MAaTEPHAJIOB, 00YCIOBIICHHBIN BO3MOXHOCTSIMH €T0 IMOCTABKH M MMEIOITMHUCS
3aracamu;

Lj - MUHUMAJIBHOC KOJIMYCCTBO j'l"O HU30CIINA,

U, - MakcuMallbHOE KOJIMYECTBO J-TO M3/ENus (OTPEIEISETCS CPOCOM);

C - KOHTpONIEHOE (TpefeNbHOE) 3HAYeHHEe TI0 CeOECTOUMOCTH;
V' - KOHTpOJbHOE 3HAYEHHE MO 00bEeMY MPOU3BOJCTBA MPOIYKIIUH;
P - KoHTpONIbHOE 3HAYEHHE MO MPUOBLIH.

[lepBas rpynmna orpaHuueHHi (TIepBbIC TPU HEpPaBEHCTBA B cucreMe (3) mMpeacTaBisieT coOoit
OTPaHUYCHUSI Ha PECYpPChI, BTOpas TpyIa OrpaHWYCHHU (YETBEpPTOE, MATOE M IECTOC HEPABEHCTBA
cucTeMbl (3) — 3TO OrpaHHUYEHHsI IO OCHOBHBIM IMOKA3aTENIsAM JIEATCIBHOCTH MPEIIPUSTHS, TPEThS
rpymmna orpaHWyYeHHi (TIOCJIEHHE COOTHOIICHHS B cucTeMme (3) — 3TO OrpaHHuYCHHUS 10 CIpPOCY
(cOBITY).
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B Tabn. 1 mpuBemeHsl: Mij ,M2j — HOPMBI pacxoAa MaTepHajoB MEPBOTO U BTOPOTO BUIOB HA

BBIIMYCK €IMHHULBI IPOAYKIIUH U 00IIast TPYI0OEMKOCTb tj €MHUIIBI j-TO U3/IEIHA.

Tabmuua 1. MicxoaHple TaHHBIE IS IEPBOW TPYIIIBI OrpaHUYCHUH [4]

Hopma pacxona
TpynoemkocTs,
MaTepHUaIOB HA SIMHUILY
HanmenoBaHue PO TyKIIAH MO TYKIHH t j» B4
m, i> T m, j» KT
1. I'poxotr TUT-1M 4.80 1,30 488,19
2. I'poxotr TNT-2M 4,20 1,10 553,50
3. I'poxor T'NJI-1K 4,34 1,20 667,38
4. I'poxot 'NJI-2K 4,10 1,40 976,10
5. I'poxot T'MJI-3K 4,53 1,23 1137,42
6. I'poxor 'MCJI-YKA 4,61 1,12 1750,71
7. I'poxor TUCT-AK 4,40 1,42 2563,30
8. I'poxot 'MCJI-AK 4,23 1,32 2961,76
9. Cemapatop [1bM-1 3,38 0,40 358,90
10. Cemnaparop [TbM-2 3,10 0,58 396,94
11. Cenaparop 9bM-II1 3,25 0,63 1079,40
12. Cenaparop 3bM-I12 3,44 0,75 1687,72
13. Cenaparop 9BC 13,22 0,83 416,60
14. TTutarenun AT-1A 1,30 1,20 331,34
15. ITurarenun AT-2A 1,20 1,50 347,11
16. ITurarenu [1K-1 1,44 1,34 474,25
17. IMurarenu [1K-2 1,50 1,48 549,09
18. ITurarenu [1K-3 1,12 1,56 647,93
19. Byp. cranku CBIII-MHUA 2,50 2,10 10919,30
20. byp. cranku P/] 2,90 2,00 23240,00
21. Camoxonubie Barodsl SBC-1M 2,22 0,50 3543,60
22. Camoxoanble BaroHsl SBC-2M 2,43 0,78 4769,16
23. [lorpy3ounbie mamuusl [1T 1,80 3,30 1011,86
24. [lorpy3ounsie MamuHbl [1]] 1,87 3,50 6258,86

B Tabn. 2 mpuBeneHbI: aj — EHHI (ONTOBbIE) HA EIUHHILY BBHITYCKAEMOW MPOJYKIIHH,
MaTepHualibHbIe 3aTpaThl)

ce0ecTouMOoCTh Cj (mepeMeHHbIe

HU3JICPIKKU, MPONU3BOACTBCHHDBIC

Ha COUHULY j'l"O usnenus; Pj— HpI/I6BIJ'IL CIAVHUIIbI j'FO HU3aCIuA; MUHUMAJIBHOC KOJTMYCCTBO

J

ONpCACIIEICMBIC CITPOCOM.

Tabnuua 2. MicxoaHble JaHHBIE A7 BTOPOM M TpeTheil Ipymmn orpaHudeHuil [4]

K. n  MaKCHMAaJIbHOC KOJIMYECTBO kj j'l"O n3acinsa B HpOPI3BOI[CTB€HHOI>i nporpamme,

HaumeHnopaHue npoaAyKIuunu

OnroBag 1€HA
€ IMHULIBI
POJyKLINH,

CebecTonmMoc
Tb €IUHULIBI
POJTYKLHY,

[Tpu6sLIH
e IMHUIIBI
PO JTyKIIHH,

KoanuectBo
MPOAYKIIUU

MHH ‘ Makc
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a;, mic. py6. | C;,mic. py6. | P;, mee. | Ly, [ U,

pyo. mT. | WT
1. I'poxotr TUT-1M 64,23 40,16 24,07 15 25
2. I'poxot T'NT-2M 73,06 45,29 27,77 15 25
3. I'poxor T'NJI-1K 48,43 35,59 12,84 3 10
4. I'poxot 'NJI-2K 75,93 69,10 6,83 3 10
5. I'poxot 'MJI-3K 87,72 79,83 7,89 8 12
6. I'poxot 'CJI-YKA 162,68 149,01 13,67 8 12
7. I'poxor TUCT-AK 250,05 230,04 20,00 8 12
8. I'poxot 'MCJI-AK 317,65 279,53 38,12 4 8
9. Cemapatop [1bM-1 88,81 81,35 7,46 80 120
10. Cemnaparop [1TbM-2 137,45 126,45 11,00 25 40
11. Cenaparop DbM-IT1 186,93 268,24 18,69 8 12
12. Cenaparop 3bM-I12 290,96 266,52 24,44 3 7
13. Cemnaparop DBC 42 21 37,57 4,64 5 15
14. IMutatenu JIT-1A 36,75 34,18 2,57 5 15
15. IMurarenu JAT-2A 40,98 36,88 4,10 5 15
16. IMurarenn I1K-1 36,41 33,35 3,06 5 15
17. ITurarenu I1K-2 53,13 47.29 5,85 10 20
18. INurarenu ITK-3 59,08 54,35 4,73 5 15
19. Byp. cranku CBIII-MHUA 1322,82 1203,76 119,05 38 42
20. Byp. cranku PJ] 2408,95 2206,60 202,35 1 4
21. Camoxonnbie Barousl SBC-
IM 386,72 344,18 42,54 38 42
22. Camoxonausle Barousl SBC-
2M 450,68 414,62 36,05 8 12
23. Ilorpy3ounsie mamunbl [1T | 91,08 84,70 6,38 25 35
24. Tlorpy3ounsie Mmamunbl [1]] | 532,18 478,96 53,22 3 7

B kauecTBe HMCXOJHBIX OIPAHWYCHHHA PACCMATPHBAIOTCS OTPAHUYCHHS Ha JIOMYCTHMYHO

TOJIOBYIO TPYIOEMKOCTh T, BO3MOXHBII 00beM pacxonaa pecypcoB Mi, M2 Ha mpou3BojcTBO
MPOIYKIIMU, KOHTPOJIbHOE (MIpelieibHOE) 3HaUeHUE ceOeCTOMMOCTH (MepeMeHHbIX u3nepxkek) C,
B Tabmuie 3, a TakKe OTPaHUYCHUS IO
o0beMy peanu3yeMoil NpoAyKiuu V ¥ KOHTPOJILHOMY 3HAa4CHUIO NPUObUIH (BEIMYHHE

MAKCUMAJIBbHBIC 3HAYCHHA KOTOPBIX ITPCACTABJICHBI

HOKpLITI/IH) P, MHUHHUMAJIbHBIC 3HAYCHHA KOTOPBIX TAKIKC IIPCACTABJICHLI B Taoum. 3.

Tabnuma 3. MicxonHble naHHBIE 7S MPaBbIX YacTed OrpaHuueHui [4]

Ilokazarenn

I'pannunOE
3HAYEHUE
IoKas3aTes

npoaykuuu V , ThIC. pyO.

KoHTponbpHOE 3HaYeHHE 10 00beMy peann3yeMoit

103 555




29

KonrponsHoe 3na4uenue 1o cedectoumoctu C | ThIC. pyo.

100 497

MUHUMAIBEHO JOIyCTHMast roioBas npubsuis P, Teic. pyo.
9618

MaxkcuManbHO JIOIMYCTUMAS TOI0Bast TPYIOEMKOCTh

IIPOM3BOICTBEHHON IPOrPaMMBI | , H-4 891 420
MaxkcuManbHEIH 00bEM ITOCTABKH M 1> T 1 360,206
MaTCpraioB M 2, KT 532,809

3aganme. Heobxomumo paccuuTath TOJOBOC KOJHMYECCTBO KaXIAOTO H3JACIHA B
IIPOM3BOJICTBEHHOMN MporpaMMe JJis ABYX OJTHOKPUTEpHANIbHBIX 3a/1a4. B nepBoii 3a1aue neneas
GbyHKIMS — TpUOBUTH MPEANPUATHS, BO BTOPOM 3amaue — TPYJOEMKOCTh IPOU3BOICTBEHHOMN
nporpaMmMbl. Hanucates nmporpaMmy (KMCIoJIb30BaTh METO/ BETBEW U I'PaHUI) JINOO MCIOJIB30BATh
BcTpoeHHbie pynkimu Mathcad.

Bapuantbl 3a1aHuid.
C moMomnipl0 HOPMAJIBHOTO JaTYMKA CIy4alHBIX YHMCEI CT€HEPUPOBATH T'PAHUYHBIE 3HAYEHUS

nokasareneit A, K=1,...,6, npuseneunix B TabnuuE 3, IPU ITOM 3HAYEHMUS], IPUBETEHHBIE
B Tab1.3 paccMaTpuBaTh Kak cpejnue 3HadeHus. HoBoe 3HaYeHMe MoKa3aTess PacCUMThIBAETCS
o ¢hopmyie

Ac=A +01-A -5, k=1,...6,

rjie 7) — HopmanbHas ciaydaiinas senmunna N (0,1).
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3.4 JladopaTopHasi padoTa Ned. MHoOrokpurepuajibHas 3ajaya.
ONTUMM3ALIMA I'OJJOBOM IMPON3BOJACTBEHHOM ITPOI'PAMMBI
NPEANNPUATUA METOIOM CHHPABEVINBOI'O KOMIIPOMUCCA

PaboTa BEITIONHSAETCS HA OCHOBE PE3yIbTATOB JIA00PATOPHOH padoThl Ne3.
MeTOI[ CIIPABCAJIUBOIo0 KOMIIpOMHCCaA

Jnst popmanu3aii NOHSATHS CIPAaBEIJIUBOTO KOMIIPOMHCCA HaM IOHATOOUTCS BBECTH
OTHOIIIEHHE IpEeBOCX0JcTBa P> Ha MHoxecTBe Ilapero (kak yke yka3bIBaloCh, MHOKECTBO
[TapeTo MOXXHO ONpPENECTUTh KaK MHOXECTBO, B KOTOPOM 3HA4YCHHE JIOOOTO W3 YaCTHBIX
KPUTEPUEB ONTHMAIBHOCTU MOXKHO YIYULIUTh TOJIBKO 3@ CYET YXYALIEHUS OPYTHX YaCTHBIX
KpUTepUeB — Jt000€ W3 pelleHuM, NMpUHa/Iexkaliee MHOXecTBy I[lapeTo, HEe MOXeT ObITh
YIIYYIIEHO OJHOBPEMEHHO MO BCEM 4YacTHBIM KputepusMm) [1]. MuoxectBo [lapeTo Ha3bIBarOT
TaKkkKe APPEKTUBHBIM MHOKECTBOM.

X'eD, X”eD,

) n

Z (X, Z,(X?),k eLs

IIycte Bo mHoxecTtBe Ilapero 3amaum (1) maHel ABe TOYKH

3HAQYEHMS BCEX YACTHBIX KPUTEPUEB ONTHUMAJIBHOCTH B HUX . Beegem
Mepy OTHOCHUTEJIBHOTO U3MEHEHUs (CHW)KEHMSI — 3HaK "MUHYC" WIN MOBBIIEHUS — 3HAaK "TIToc”

KayecTBa pelIeH s 0 KaXJA0My U3 3TUX KpuTepues [ 1]

AZ, (X, X? —
Z (X' X = it ) kelm
max Z (X)
XE{Xl,XZ} (1)
Z,(X),keLm X! X2
KPUTEPHUEB ONTUMAIIBHOCTH TIPU TIEPEXOJIE OT PEIICHUS K PEIIEHUIO .

1
Brrancianm MakcuMallbHOE CHIDKCHHE KadecTBa PEHICHUS IIPH IEPEXOAC OT PCIICHUA X K Irac

AZk(Xl, Xz) = Zk(xl)_zk(xz)

- a6COJ'IIOTHI:>Ie U3MEHEHUS 3HAYEHUI YacCTHBIX PEUICHUTIO
2
X
1 2 - 1 2
Zmin(x ,X ): mmZk(X ,X )
kel;m (2)

AHAJIOTHYHO BBIYHCIMM MaKCHMaJbHOE ITOBEIIICHHE KadecTBa PCIICHUA IIpU MECPEXOUC

1 2
PCUICHHUA X K pCHICHUTIO X
Zrma (X', X?) =max Z, (X', X?)
kel;s ) (3)
2 1 2 1
EyﬂeM TOBOPUTH, UTO PCHICHUC X MMPEBOCXOAUT PCHICHUC X , 1 IIMCAaTb X | X y
€CJIIN

\zmax(xl,xz)

>\zmm(x1,x2)

: (4)
. NG X2
C ﬂperH CTOpOHBI, 6y,HeM FOBOpI/ITL, qTO pemeHHe HpCBOCXOJII/IT peH_ICHI/Ie , CCJIIN

\zmax(xl,xz) s\zmm(xl,xz)

: ()
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.
Bri6op penienuii < Px OyzeM MPOU3BOJUTE C TMOMOIIBIO TIOJTHOTO TIepedopa y3JI0B CETKH,
nokpeiBaromieil 3¢dextuBHoe MHOXKecTBO 3amaun (1). IlockoibKy METOJ CIpaBeIMBOTO
KOMIIpOMHUCCA HCIIOJIB3YET OTHOCHUTCIBLHBIC HM3MCHCHHA YAaCTHBIX KPUTCPHUCB OITHUMAJIBHOCTH,
3TOT METOJ| MHBApUAHTEH K MacluTaly M3MEpEHUsl YacCTHBIX KPUTEPUEB, T.€. HE TpedyeTcs ux
HOpMaJIn3anusl.

Jnst monydeHusT ONTUMAIBHOW TOJOBOM MPOW3BOJCTBEHHOM MPOrpamMMbl HEOOXOAUMO
PELIUTH CIEAYIOIIYI0 ONTUMHU3ALUOHHYIO IBYXKPUTEPUAIIBHYIO 33/1a4y

-

24
Z,=-) pX —min
j=1

24
Z, =) t.x, —min (6)

\ j=1

24
thxj <T
j=1

24
S <M,
j=1

IIPU OTPAaHUYECHUAX

-

24

> m,x, <M,
j=1

24

D cx <C
j=1

24

D ax 2V
j=1

24
D px =P (7)
j=1

LJ. <X, SUj,jel;24

~

[TomydeHHbIe ONTUMaJbHBIE PEILIEHHs IBYX OJHOKPUTEPHATIbHBIX 3a/1a4 B padoTe Ne4 HyKHO
CBECTH B PE3YyNbTUPYIOIIYIO TaOnuily. 3aTeM HEeoOXOIUMMO OTMETUTh B CTpoKe «3ajgada 2»
«OKUPHBIM» KOMIIOHEHTBI PELLIEHUS, KOTOPBIE OTIMYAIOTCSA OT KOMIIOHEHT peleHus «3anadu 1».
OTOT (PaKT MO3BOJIUT COKPATUTH 0OBEM BBIUUCICHUN MPH pEeIIEHUH JIBYXKPUTEPUATIbHON 3aauu

). .

Jns pemenus 3agaun (6) mpu orpaHuyeHusx (7) peanusyeM MeETOJ CIpPaBeUIMBOTO
kommpomucca (1) — (5). ITlockonbKy pelieHHe MHOTOKPHUTEPUAIBHON 3amaun  Tpedyer
COHANpaBICeHHOCTH (PyHKUMH Lenu (Bce KpUTEPUM HAa MUHMMYM, JHOO BCe KPUTEpUH Ha

MakCMMyM), a B HalleM cily4yae OJMH KPUTEpUH — MaKCHUMU3alus NpUOBLIM, a JIpyrod —
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MUHUMU3AMUAS TPYIAOEMKOCTH, TO HEOOXOAMMO OJIMH MX HHUX MPUHSATH CO 3HAKOM «MHUHYC» (CM.
(6)):
Jlst peutenus 3anaun (6), (7) HeoOxoaumo uckarh pemienne X' e D) IyTeM IOJHOTO

nepebopa y3JIOB CETKH, TOKphIBaromie d¢d@dekTuBHOE MHOXKecTBO 3amaun. C  yderom
Pe3y/IbTaTOB, MPUBEACHHBIX B PE3YIbTUPYIONICH TaliuIle, mepedop y3/I0B CETKH MPOU3BOIUTCS
TOJIBKO IIO TEM HOMCpPaM IEPEMCHHBIM, KOTOPLIC BBIACICHBI <«GKUPHBIM). 3HaueHNs OCTaJIbHBIX
MNEPEMCHHBIX HEC U3MCHAKOTCA. I[I/IaHaSOHI)I HU3MCHCHUA MCPECMCHHBIX, OTMCUYCHHBIX <OGKHPHBIM),

TaK)Ke ONPEAEIAIOTCS U3 PE3yAbTUPYIOUIEH TaOIUIIbI.

3amanue. C nomormipio nakera MathCad paccuntaTh ONTUMATBHYIO TPOU3BOICTBEHHYIO
IIPOrpaMMy IPEIITPUATHSA.
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3.5 JladopaTopHas padora NeS. TpancnoprHas 3agaua

TpancnopTHas 3ajadya OTHOCHUTCS K 3ajayaM JIMHEHHOTro nporpaMMmupoBanus. Ee cytb
3aKJIFOYAETCS] B COCTABJICHUM ILJIaHA IEPEBO30K, NP KOTOPOM BECh HPOAYKT BBIBO3ZUTCS OT
MOCTABIIMKOB K TOTPEOUTENSIM B COOTBETCTBHE C TIOTPEOHOCTHIO W OO0IIas BEJIWYHHA
TPaHCIOPTHBIX U3JEPKEK OyneT MuHUManbHOU. Ecnu cymmapHBbIif 00beM ITPOM3BOJCTBA PAaBEH
CyMMapHOMY CIIpOCY, TO TaKas MOJIeNIb Ha3bIBaeTCs COAIAaHCHPOBAHHON TPaHCIOPTHOMN
Mozenpl0. B mpoTuBHOM ciydae, MOJelb Ha3bIBaeTCs HecOaJaHCHUPOBAHHOW (i ee

MPUBEACHUS K cOIaHCUPOBAHHOM BBOIUTCS (PMKTUBHBIN ITYHKT).

3aganue

3aBoJIbl TPOU3BOACTBEHHON (PUPMBI (IPOU3BOACTBO OGUCHBIX KpECEI) PacHoOKEHbI B
ropogax Owmck, HoBocubupck, Tomck. LleHTpsl pacmpeneneHusi pacmojoKEeHBl B TOpojax
Hwuxuuit Hosropoa, [lepmb, Kpacnogap. O6beMbl Mpon3BOACTBA U BEJIMYMHA CIIPOCA B ITYHKTaX
npeActaBieHsl B tabmume 1. OmgHo m3genue mmeetr Bec 3 kr. u ooveM 0,8 mM3. CromMocTh
MEPEBO3KU PACCUUTANTE C TTIOMOIIBIO OHJIaWH-KaIbKYsiTopa http:// www.jde.ru/calc.

CocraBbTe 3KOHOMHKO-MaTeMaTHYeCKyIo Moieb 3aaaun. C momoripio makera MathCAD
HaluTe ONTHUMAJILHOE paclpe/iesieHue OCTaBOK 1 MUHUMAJIbHBIE 3aTPaThl Ha MIEPEBO3KY.

Bapuanm 1
Taomua 1

O6beM Mpor3BOJICTBA B IYHKTE Benununna cnpoca B myHKTE

Omck HoBocubupck Tomck Huwxuauit [Tepmb Kpacnonap
Hosropon
1000 2000 1200 2000 1100 1100
Bapuanum 2
Tabmuma 1

O0beM IMPOU3BOJACTBA B ITYHKTC Benuunna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Hwxuuit [Tepmb Kpacnonap
Hogsropon
1500 1000 800 2000 900 400
Bapuanm 3
Tab6numna 1

O0beM Mpou3BOJCTBA B ITYHKTE

Bennuunna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Hwxuuit Ilepmb Kpacnonap
Hosropon
1400 700 1000 900 800 1400




Tabmuna

1
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Bapuaum 4

O06beM Ipor3BOJICTBA B IIYHKTE

BenmunHa cripoca B IyHKTe

Omck Hosocubupck Tomck Hwxnnii ITepmb Kpacnonap
Hosropon
1300 1200 1100 1000 1500 1100
Bapuaum 5
Tabnuna 1

O06beM por3BOJICTBA B IIYHKTE

BenmunHa cripoca B myHKTe

Omck HoBocubupck Tomck Hwxnnii [Tepmb Kpacnonap
Hosropog
700 600 500 1000 200 60
Bapuanm 6
Tabmua 1

O6beM Mpor3BOJICTBA B IIYHKTE

Bennunna cripoca B myHKTe

Omck HoBocubupck Tomck Huwxuaui [Tepmb Kpacnonap
Hogropoa
1400 1700 1600 2000 1000 1700
Bapuanm 7
Tabmuma 1

O6beM Mpor3BOJICTBA B ITYHKTE

Benmunna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Huwxuauit [Tepmb Kpacnonap
Hogropon
1300 1700 1600 1900 1000 1700
Bapuanum 8
Tabmuma 1

O0beM Mpou3BOJCTBA B ITYHKTE

Benuuuna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Hwxuuit Ilepmb Kpacnonap
Hosropog
1400 1800 1600 2000 1800 1700
Bapuanm 9
Tab6mumna 1

O0beM npou3BOJICTBA B ITYHKTE

| Bemuunna CIIpOCAa B ITYHKTC
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Omck Hosocubupck Tomck Hwxnuii [Tepmb Kpacnonap
Hosropon
2000 1700 1600 2000 1000 2300
Bapuanm 10
Tabmuma 1

O06beM Ipor3BOJICTBA B IIYHKTE

BenmunHa cripoca B IyHKTe

Omck HoBocubupck Tomck Hwxnnii [Tepmb Kpacnonap
Hosropog
1000 1700 1600 1600 1000 1700
Bapuanm 11
Tabnuna 1

O6beM Mpor3BOJICTBA B ITYHKTE

Bennuuna ciipoca B IyHKTE

Omck HoBocubupck Tomck Hwxnnii [Tepmb Kpacnonap
Hosropon
1000 1200 1600 1600 1000 1200
Bapuanm 12
Tabmua 1

O6beM Mpor3BOJICTBA B ITYHKTE

Benuunna cripoca B myHKTe

Omck HoBocubupck Tomck Huwxuaui [Tepmb Kpacnonap
Hosropoa
1500 1700 1600 2100 1000 1700
Bapuanm 13
Tabmuma 1

O0beM IIPpOU3BOJACTBA B ITYHKTC

Benuunna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Hwxuuit [Tepmb Kpacnonap
Hogsropon
1000 1700 1600 1600 1000 1700
Bapuaum 14
Tab6numna 1

O0beM Mpou3BOJCTBA B ITYHKTE

Benuuuna CIIpOCa B ITYHKTC

Omck HoBocubupck Tomck Hwxuuit Ilepmb Kpacnonap
Hosropon
700 1700 1600 1600 1000 1400

Bapuanm 15




Tabauua 1
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O0beM Mpou3BOJCTBA B ITYHKTE

BennunHa cripoca B IyHKTe

Omck Hosocubupck Tomck Hwxnuii [Tepmb Kpacnonap
Hosropon
1000 2000 1600 1600 1300 1700
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3.6 JIabopaTopHast padora Ne6. Onrumu3zauus pyHKUMNA OJHOM epeMeHHOH

3ananue

Haiitu MuanMym QyHKIMM 0THOM NIEpEeMEHHOM, UCTIONB3YS:

A) 1Ba MpsAIMBIX METOJ1a U3 YEThIpeX (METOJl PABHOMEPHOI'O IIOUCKA, METOJT ACTICHUS
oTpe3ka nomnoJiam, Metoa duboHauun, METO/1 30JI0TOTO CEUCHUS );

b) nonmmuomuaneryto anmnpoxkcumanuio (Mmeron [layama);

B) nBa meTona, OCHOBaHHBIX Ha Mpou3BOAHBIX (MeToa HeroToHa-Padcona, meton

CpeIHel TOUKM).

Tounocts € =107*.

BapI/IaHTbI 3aJaHusA

1) f(x)=x"-10-x>+36-x*+5-x; xe[3;5].
2) () =In(L+x?)—sinx; xe[0; z/4].

3) f(x):%-x4+x2—8-x+12; x [0; 2].

n f(X)=x-x+1 x°e[-2;0].

5) f(x):2x2+1%; x e[15].

6) f(X)=4x>+2x-3x2+e"2.

7) S(t):12t2—§-t3.

8) f(X)=x"-12-x*+47-x*-60-X.

9) f(x)=x"-12x*+47x*—60x.

10) f(X)=@10x®+3x*+x+5).

11) f(X)=x"+2x*+4x+1L xe[-10].
12) f(X)=x"+e™*

13) f(x)=2x+e*.

13) f(X)=x*+x+sinx.

14) f(X)=x>—x+e ™ .

15) f(x)=2x*-5-2"
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3.7 JlaGopaTopHas padora Ne/. OnTumu3anus pyHKIUHA ABYX NepeMeHHbIX

3amanue
Haiitu MunMyM QyHKIMH IBYX IEpEMEHHbIX. MICII0/Ib30BaTh ClIEAYIONIUE METOIbI:
A) nBa mpsMBIX MeToJa (CUMIUIEKCHBIM MeTo1, MeTo] XyKa-/[»kuBca);

b) nBa rpagueHTHBIX MeTO1a (HA BBIOOD).

Tounocts € =107*.

Bapuanrtsl 3axanus 2

% =(0;0);%X° =(5,23,4,41)

X =(0;0);x° =(2,31;4,27)
f (x):(xf + x§)-(exp(—xl2 —~ xﬁ)—l)

f(X)=3x% =X +3x; +4x,

:(—1;—3;70 =(0,78,1)

6)

|

X =(52);X"=(2;2)

f(X)=x +x —2Inx —18Inx,; X, >0
X =(11817);x°=(2;1)
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2

f(X)=2x]-XX;+5XC + X;
(0;0);%°=(0,3,0,5)

10 f(x)= 2 3x2+ X2

(0;0);%° =(3;5)

9)

X

|
Il

f
11)
X =(2;-3;1);x" =(10;20;30)

VS

X)=X; + X5 + X5 — 4% +6X, — 2X,

f (x) =100- (X, — X2)? + (1— x,)?
X =(L1);x° =(-1,2;0)

f(X) = (% + X, —11)% + (x, + X5 —11)°
+30 (104 €T 6AUT GO 1 éiel Ol a
13) X =(2,7;3,7); X =(2,8541;3,8541);
(3,7,-2,7); X =(~3,8541;2,8541);
foi ael TRO LT AN a=ai aéc épalé fa+acliTé o1+€e

X

f (X) = (Xﬁll.T_OBj - (Xz - X1) +€exp [20 ’ (Xz - X1)]

14) X =(3;2,850214); X° = (0;-1)
T+8iG0d6aiT [aéoe 1 eiei 6 +enediiai e i &Taai e.
1 Tee il T&83%L0 U cada+0,afee 64dao 01100 éc ¢i ai ai ao asy.
f(X)=2x +4xx5 —10%X, + X

15
) X =(L1);x° =(1,2;0,75)

. f(X)=4x% +2%, — X' =X +5
) %= (22):%° = (7:4)

. f(X)=2-%>+4xX, +3%X;
) %= (0,0):%°=(2:2)

f(X)=X +2% +XX, = 7% —7X,

X =(3,1);x° =(0;0)

VS

18)
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9 f(X)=2%+X + XX, + X +X,
X =(-0,143;-0,428);x° =(0;0)
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3.8 JlaGopaTopHas padora Ne8. KBagpaTnuHoe nmporpaMMupoBaHue.

OntuMabHbIi NOPT(eab HEeHHbIX OymMar

PaccmoTpuM  (MHAHCOBYIO OIEpanuio, 3aKIIOYAIONIYIOCS B TIOKYIIKE PHCKOBAHHBIX
LIEHHBIX OyMar 1o M3BECTHOM 1IEHE U B MpojaXxe X B OyaylleM Mo IeHe, 3apaHee He U3BECTHOM.
[Ipennonaraercsi, YTO MHBECTOpP B HACTOSILUNA MOMEHT BPEMEHUM HHBECTHPYET HEKOTOPYIO
CyMMY JEHEr B ILI€HHble Oymaru. OTHU JeHbI'M OyAyT HHBECTHMPOBAHbl Ha ONpEAEIEHHBIN
MIPOMEXKYTOK BPEMEHH, KOTOPBIM HA3BIBAIOT NEPUOOOM 61adeHus. B KOHIE 3TOro nepuoaa
WHBECTOp MpOJAeT ILeHHble Oymaru, KOTopble ObLIM KyIUIEHBl B Hayaile nepuoga. Takum
o6pazom, B MmomenT t =0 uHBecTOp MOKEH NMPUHATH pelICHHE O MOKYIKE HEHHBIX OyMmar,
KOTOpBIE OyIyT HaxoauThcs B ero noprdene n0 momenta =1 . Takyro 3amady HaseIBaroT

3a0aueil 6b100pa UHEECMUUUOHHO20 nopmhens.

O¢ddexTUBHOCTh PUCKOBAHHOM IIEHHOM Oymaru 3aBHCUT OT Tpex (aKTOPOB: IIEHbI
MOKYIIKK, KOTOpas TOYHO W3BECTHA, NPOMEXKYTOYHBIX BBHIJIAT 32 TMEPHUOJ BIIAJCHUS
(IMBUIEHIOB), KOTOpblE TOYHO HE HM3BECTHBI; LIEHBI IPOJAXHU, KOTOpas HEW3BeCTHA. Takum
oOpazoM, (UHAHCOBas oOmeparys, 3aKIIOYAIoNascs B TOKYNKE IIEHHOW Oymaru ¢ IeNbIo
MIOJIy4EeHHUsl OIPEJENIEHHOTO J0X04a B OyayleM, siBiseTcss puckoBaHHOW. OCHOBHas TMIIOTE3a,
KOTOpasi MO3BOJIAET aHAJIU3UPOBATh TAKyI0 OINEPALUI0, COCTOUT B CIEAYIOIIEM: MPEAIoJaraem,
YTO KaXXJ0€ KOHKPETHOE 3HaueHue 3(PQPEKTUBHOCTU TakoM (PUHAHCOBOM omepaunuu sBISETCS

peanu3anuen cirydyaiiHoW BETUYUHBI
C-Cy,+D
R= — .
0

rae Cy — uena nokynku, C; — uena nponaxu, D — nusunenpl, Boimiauenusie 3a nepuon
BIIAJICHHUS.

@opmupys noptdenb LEHHBIX Oymar, HUHBECTOp XOTel Obl MaKCUMH3UPOBATh
OKUJAEMYI0 JIOXOAHOCTh MOpT(dens Mpu MUHUMAIBLHOM prcke. Kak mpaBuio, 5T JBe LEIH

IpoTUBOpPCHAT APYr ApYTYy. HpI/IHI/IMaH peuieHrue, THBECTOP CTPEMUTCA CACIIATH Tak, YTOOBI ATU

JIBE 11eJI OBLITN cOallaHCUPOBAHBI.

JIOXOHOCTb MOPTQENs TaKKe ABISIETCS CIydalHOM BETUUNHOM:

_ W -Wo

R
p WO
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rae Wy — coBokyIHas [ieHa OKYIKH LEHHbIX Oymar, Bxomsux B noprdens B Moment =0,

W, — coBokymHast peiHOYHas leHa HeHHbIX Oymar B MoMeHT t =1 u coBoKymHBI JeHeKHBII

J0XO0J OT 3THUX LICHHBIX 6yMar (I[I/IBI/IILGHI[LI), KOTOpBIfI BJIAZACIICI] IOJIYYHUT 3a IICPUO BIAACHUA

ormomernta t =0 no t =1.

JIrobast cnyuaiiHass BeJIMYMHA MOJXKET XapaKTepU30BaTbCA JBYMs IapaMeTpaMu:
OKUJIaEMOE WM CpeJHEe 3HaYCHHE (MaTEeMAaTU4YECKOE OKUAAHUE) U CTAHIAAPTHOE OTKIOHEHHE

(cpenHekBagpaTUYHOE OTKIOHEHHE).

CornacHO paccMaTprUBaeMoOil MOJENH, MPEAINOoIaraeTcs, YT0 MHBECTOP OCHOBBIBAET CBOE
perieHue 1o BeIOOpPY MopTderns TOIbKO Ha 3TUX ABYX Mapamerpax. ClienoBaTelibHO, HHBECTOP
JIOJDKEH OLICHUTh OKHMJIAeMYIO JOXOJHOCTh M CTaHJAPTHOE OTKJIOHEHHE KaXKJIOTO BO3MOKHOTO
nopTdens. 3aTeM OH JOJDKEH BBIOpaTh JIyqIInid U3 mopTdesneii, OCHOBBIBAsICh HA COOTHOIICHUH
9TUX JBYX TMapameTpoB. lIpm sTOM oOXumgaemasi JOXOJHOCTh pPacCMaTpHUBAETCS KakK Mepa
MOTEHIIMAIFHOTO BO3HATPAXKCHUS, CBS3aHHAS C KOHKPETHBIM TMOpTdereM, a CTaHIapTHOE

OTKJIOHCHHUEC — KaK MEpa pHUCKa, CBA3aHHas C JaHHBIM nopT(beneM.

WTtak, paccMOTpUM (DMHAHCOBYIO OTIEPAIMIO, KOTOPAs 3aKIIOYAeTCs B MOKYIKE HEHHBIX
6ymar B momenT t = 0 1o m3BecTHOI nene u B mponaxe nx B MomeHT t =1 1o nene, 3apanee He
M3BeCTHOH. [TpH 9TOM HHBECTOP MOKET PACCUMTHIBATH HA MOJNYdEHHE MPOMEKYTOUHBIX BBIILIAT.
O6ozmaanm M =M (R) - oxwumaemoe s3Hauenume >(pdeKTUBHOCTH LEHHOH Oymarm —

MaTEeMaTH4YCCKOC OXHIAaHHC cnyqaﬁHoﬁ BCJIIMYHHBI R (3T0 CpE€OHEC II0O BCEM pfCalu3alusiM

(3HaueHMsAM) CIIy4allHOM BEJIMYMHBI, BBIYMCIECHHOE C YYETOM YacCTOTBI HMX BO3MOXKHOTO
2 N

noserenus), V =M{(R—m)“)} — nucnepcus unu papuanus ciydaiinoii Benmuuubl — Mepa

OTKJIOHEHHUs B CPEIHEM cllyuaiiHoi Benmmuuubl R ot ee oxumaemoro 3uauenus. Yacto BMecTo

AUCIEPCHUU HCIIOJIB3YIOT CPEAHEKBAAPATUIHOEC UK CTAHAAPTHOC OTKIIOHCHUE O = \N

Kosapuamms ~ Vio = M{(R; —my)(R, —m,)}  xapaxrepusyer  cratucthueckyio

B3aMMOCBA3b ABYX CHy‘I&ﬁHHX BCIWYHUH Rl u R2 .

Puck BioxeHMIT B KOHKPETHBIE [IEHHBIE OyMaru CBs3aH C HEOMPEIEIEHHO CThIO OyAyIInuX
JOXOJIOB U, CJIEIOBATENbHO, C HEOMPEIeICHHOCThIO A((GEKTUBHOCTH AaHHOW omepanud. Yem
0oJbIlIe CTAaHJAPTHOE OTKJIOHEHWE, TeM OOJbllle B CpeIHEM CiydaliHas BEIMYMHA MOKET
OTKJIOHUTHCSI OT CBOETO 0XKHJIaeMOTO 3HAUEHUs, TeM OO0JIbIlIe HEOTPEIEICHHOCTh U BHIIIE PUCK.
C apyroii ctoponsl, eciu 0 =0, To 53QPeKTHBHOCTL He OTKIOHSETCS OT CBOEr0 0XKHIAEMOTO

3HA4YCHHA, OHA TPUHUMACT OHpCI[C.HéHHBIe HC CJ'Iy‘-IElfIHBIG 3HAYCHUS, U PUCK OTCYTCTBYCT. Takum
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o0pa3oM, CTaHJapTHOE OTKJIOHEHUE XapaKTEePU3yeT YPOBEHb PUCKA, CBA3aHHBIA ¢ KOHKPETHOU

[IEHHOH OyMaroi, 1 IpUHUMAETCS B KAUECTBE MePbl PUCKA.
HpeI[HOJIO)KI/IM, YTO MHBCCTOP BKIIAABIBACT ACHBI'M HC B OAWH BUJ HCHHBIX 6YMaI‘, a

HECKOJIbKO. B 3TOM ciydae TOBOPST, YTO HWHBECTOpP AMBEPCUPUIIUPYET CBOW TOPTHEb.

PaccmoTtpum addekTt Takoit quBepCHP UK.
Iycre X (J=12,...,n) — nons obuiero BONKEHHS, MPUXOASMAsCA Ha |- Buj

IIECHHBIX 6YM3F; N — KOJIMYECTBO BUJIOB IICHHBIX 6yMar, KOTOPBIC HMHBECTOP BKIIIOYACT B

noptdens. OUeBUIHO, AOHKHO BHITIOHITHCS PAaBEHCTBO

Oxunaemast 3p(HEKTUBHOCTD TOPTQEIS:
n n
Mp =M{Rp}= 2 x;M{Rj}=> x;m;,
j=1 j=1

rre M j= M{Rj} — oxumaemas 3hHEKTUBHOCTD j-I71 1eHHot Oymaru. OTKJIOHEHHE OT

oxxuaeMoi 3¢ (HEKTUBHOCTH
n
Rp —Mp =2 Xj(Rj—m;).
j=1
Jucnepcus a3¢phekTHBHOCTH TOpThEs:

n n n n
Vp =M{(R, —m,)73=>">"xix;M{(R —m))(Rj —m)}=>"> V;xiX;
i=1 j=1 i=1 j=1
rie Vij = M{(R; - mi)(Rj — mj)} — KoBapHauws ciyyaiinbix sdextusrocreit Ry u Rj i -

roun J -I'0O BUJIOB LICHHBIX 6yMar. HCpr,Z[HO 3aMCTUTh, YTO
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[IpenmonoxuM cHauyama, 4To ciy4aiiHble 3(QEKTUBHOCTH pPa3IMYHBIX BUAOB IIEHHBIX

Gymar B3aHMHO HekoppenupoBamel. JTo osadaer, yro Vj; =0 mpn I # . Torna Bapuauus

noptdens u cTaHaapTHOE OTKIOHEHUE PABHBI:

Benuuunna Vp (i Op ) XapaKTepu3yeT HEONPEIeIEHHOCTh OPTQEs B LIEJIOM U

Ha3bIBAETCS pUCKOM nopmeens.

OCHOBHEBIE MPEAIIOJIOXKCHUA, IPUHUMACMBIC ITPU IMMOCTPOCHUHN MOJCIIN OIITUMHU3allun HOpTCbe.]'If{.

1. MuBecTophl MPOU3BOJAT OLEHKY WHBECTULMOHHBIX MOpTdeneii, OCHOBHIBAaAChH Ha
OXKHNJACMBIX JOXOJHOCTAX U UX CTAHAAPTHBIX OTKIIOHCHUAX 3a NMEPUOJ BIIAACHUA.

2. Ilpm BeIOOpe MeXAy ABYMs MOPTHEIIMH WHBECTOPHI MPEIIOYTYT TOT, KOTOPBIA IMpH
MPOYHX PABHBIX YCIOBHSX MAET HAMOOJIBIIYIO OKUIAEMYIO JTOXOTHOCTb.

3. Tlpu BeIOOpe Mexay AByMs TOPTQEIsIMH HWHBECTOP MPEANOYTET TOT, KOTOPBIA IMpHU
MPOYHX PaBHBIX YCIOBHIX HMEET HANMEHBIIIEEe CTAaHIAPTHOE OTKIIOHEHHE.

4. YacTHbIC aKTHBBI OECKOHEYHO JCIMMBI. DTO 3HAYUT, YTO HHBECTOP MPH KEIAHUH MOKET
KYIUTh YaCTh aKIIHH.

5. Haroru u onepaliiOHHbBIE U3JIEPKKU HECYIICCTBEHHHBI.

[Ipu 3THX TPEOI0KESHUIX MOKHO CHOPMYITHPOBATH CIECIYIONIYI0 ONTHMH3AIMOHHYIO
3ajady: ONPEEUTh 10IH BIOXKeHUH X ( j=12,...,N) MUHUMU3UpYIOLIKE BAPHALIKIO (PUCK)
nopTdens

n n
Vo =2 D ViXiX;,
i1 j=1
IpU  YCIOBHM, 4TO obecreunBaeTcs 3alaHHOe 3HaueHue My, oxumaeMoii dpQexTnBHOCTH

noptdens

KpOMC TOTO, JOJI?KHBI OBITH BBIIOJIHEHBI JAOTIOJIHUTCIIBHBIC OTPaHUYCHUS B
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ij =1, x; >0

=1
npu Beex | =1,2,...,N.
JlaHHAas 3a7a4a ¢ y4eTOM HOCJIEHEr0 OrpaHHYeHNs HA3hIBACTCA 3a/1aueil KBapaTHUHOrO

IIPOrpaMMHUPOBAHUS.

3aganue
1. Beibepute 5 akuuil pa3nuuHbIXx Komnanuil. Haliiute B MHTEpHETE KOTUPOBKH 3TUX
akiuid Ha 20XX T. (TeKymui roa) (KOTHPOBKM MOKHO HailTh Ha caiite Www.finam.ru B
paznene «QkcropTt»). ChopmupyiiTe onTUMAIBHBIM MOPTQENb, CUUTAsE, YTO MPOJaKa
OyZeT BBIMOJHEHA B CIEIYIOIIEM MECSIe, UCIONb3ys CpEeIHHE 3HAUEHUS KOTUPOBOK 3a
KOKIbIA Mecsll (IMBHUIEHABI HE BBIUIAYMBAIOTCA, W TOSTOMY HMX BeJIMYMHA HE

YUUTBHIBAETCS).

Pexomenoayuu: Haiinute B MHTepHeTe exemecsuHyio LeHy C MpoJaXu akIUMU 3a
nocienHue 24 Mecsiua Ui KaxJa0ro BUaa akiui. PaccMotpure npouenypy npoBeAeHUs OHJIANH -
TOproB M TUmbl peructpupyembix 1ier (last bit, low, high), o6ocuyiiTe BBIOOp TOM WIIM HHOM
neHsl B kauectBe BenuuuHbl C. [locie aToro paccumraiite 10XoAHOCTh R 3a KakmbIii Mecsiy

JUIS KaXKJOTO BHJIA aKI[UU, a 3aT€M — CpeJlHee 3HAUYEHUE JOXOJHOCTHU ISl KaXKJI0T0 BUAA aKUUN
2
M;, mucriepcnio O; M MaTpHIly KOBapHaLUK Vij . Tenepb MOkeT ObITH OCTPOEHA MOJEIb TS

HaXO0XJICHHUA OIITUMAJIBHOI'O HOpT(l)CJ'IfI.

2. llpeamonaras, 4uto Bbl penrii KynuTh 100 akuuii, HAMUIIUTE KaKO€ KOJIMYECTBO aKLIUN
KOKIOM KOMIAHHM Bbl MpHOOpereTe (COIVIAaCHO TMOJYyYEHHOMY ONTUMAIbHOMY

nopT(denio) u 3a KaKyro 1eHY Bbl KYIIUTE Balll MOPT(HeEb.


http://www.finam.ru/
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3.9 JlaGopaTopHas padora Ne9. /lmHamMmnyeckoe NnporpaMMHpOBaHue

B 3ajayax auHaMHUYeCKOro MporpaMMHpPOBaHMS MPOLIECC MPUHATUS PELICHUs pa30UT Ha
[Iarv, Ha KakJI0M U3 KOTOPBIX IPUHUMAECTCS ONTUMAJIBHOE PELICHUE, IPUBOASIIEE B MAKCUMYM

3HAYEHUE 11eJIeBOM PYyHKIUU.

3ananue (st BapuanToB 1-8)
Obmas cymma B 4 MiH. pyO. pacnpefenstorcs Mexay TpeMs NpelnpHusITUIMH B
KOIMYECTBAX, KPAaTHBIX | MiH. py6. B pesymbrare BRIAEneHus cpeacts K- My IpeanpusaTmio B

pasmepe U ono naer jgoxon Ji (U), kK=1,2,3, Bennuuna kotoporo Moker GbITH HaiileHa u3

Ta0IUIe! 1.

Hcnone3ys MeTox IWHAMHUYECKOrO NPOrPaMMHMPOBAHHUS, OIPENCIUTh TAaKOM IIIaH
pacmpeneneHus CpeACTB  MEXAY MNPEANpUATHSIMH, IPU  KOTOPOM CYMMAapHBIA  JOXOJ
MaKCHMaJIeH.

1) Pemmmtsh 3amady «Bpy4Hyro». Omucath ISHCTBUS, MPOHM3BOAMMBIC Ha KaKJIOM ITarle.

[IpomexxyToUHBIC PE3YIbTATHI CBECTH B OOIIYIO TaOIHILY.

2) B cpene MathCAD HanmmuTe mporpaMMmy pacueTa CpeICTB, KOTOPbIE HEO0OXOIMMO

BBJICIUTh KaXJAOMY Tpeanpustuto. McxomHele maHHBIE Ui MPOTPAMMBI: YHUCIIO

npeanpusaTHid K, KOJTUYECTBO BAapUAHTOB BJIOKEHUH B MPOEKT, MATPHUIA MOJTYYEHHOTO

A0Xo4a Ipr 3aJaHHOM BJIOJKCHUH.

Bapuanm 1
Tabnuua 1.

u 0 1 2 3 4
J1(u) 0 5 9 11 12
Jo (u) 0 4 8 12 14
J3(u) 0 7 9 10 11

HYCTL 0611_18.51 CyMMa YBCINYHIIACh HA 1 mnH. p}/6 I[O6aBBTC CIIC OAWH BAPHUAHT BJIOKCHUA

(Tabnwuma 2).
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Tabmuma 2
u 0 1 2 3 4 5
Jp(u) 0 5 9 11 12 14
J2(u) 0 4 8 12 14 15
J3(u) 0 7 9 10 11 12
Bapuanm 2
Tabmuna 1.
u 0 1 2 3 4
31 (u) 0 6 10 12 13
Jo(u) 0 4 9 11 14
J3 (u) 0 7 10 11 12

[Tyctp o0mast cymma yBenmuumiach Ha 1 MiH. py0. JloGaBbTe emie OaWH BapuaHT BIIOKEHUS

(Tabmuma 2).

Tabauia 2
u 0 1 2 3 4 5
J(u) 0 6 10 12 13 15
J2(u) 0 A 9 11 14 16
J3(u) 0 7 10 11 12 13
Bapuanm 3
Tabnuua 1.
u 0 1 2 3 4
J(u) 0 7 9 11 12
Jo (u) 0 5 8 14 16
J3(u) 0 8 9 10 11

HYCTL 061_1_[8.5{ CyMMa YBCJIIMYUIIACh Ha 1 muH. py'6 I[O6aBBTe CIIC OJWH BAapHUAHT BJIOKCHUA

(Tabnwuma 2).
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Tabmuma 2
u 0 1 2 3 4 5
Jl(u) 0 7 9 11 12 14
3, (u) 0 5 8 14 16 17
J3(u) 0 8 9 10 11 12
Bapuanum 4
Tabauia 1.
u 0 1 2 3 4
Jl(u) 0 6 11 12 14
Jo (u) 0 4 9 13 16
J3(u) 0 8 10 11 12

ITIyctp 0o0masi cymma yBenuuuiach Ha 1 miH. pyO. JloOaBbTe emie OJMH BapUaHT BIIOKCHHS

(Tabmuma 2).

Tabaua 2
u 0 1 2 3 4 5
Jl(u) 0 6 11 12 14 15
Jo (u) 0 4 9 13 16 18
J3(u) 0 8 10 11 12 13
Bapuaum 5
Tabnuua 1.
u 0 1 2 3 4
Jl(u) 0 6 10 12 13
Jz (U) 0 4 8 12 14
Jg(u) 0 8 10 11 12

HYCTL 061_1_[8.5{ CyMMa YBCINYHIIACh HA 1 mnn. p}/6 Z[O6aBLTC CIIC OAWH BAPHUAHT BJIOKCHUSA

(Tabnwuma 2).
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Tabmuma 2
u 0 1 2 3 4 5
31 (u) 0 6 10 12 13 15
3, (u) 0 4 8 12 14 17
J3(u) 0 8 10 11 12 14
Bapuanm 6
Tabauia 1.
u 0 1 2 3 4
Jl(u) 0 6 10 12 13
J2 (u) 0 4 8 12 14
Jg(u) 0 8 10 11 12

[IycTh JOTIONHUTETHLHO UMEETCS eIle OJHO MpeanpusaTHe ¢ pyHKIueH noxona J4(LI) (Tabmuma

2).

Tabauma 2
u 0 1 2 3 4
Jl(u) 0 6 10 12 13
Jo (u) 0 4 8 12 14
Js(u) 0 8 10 11 12
J4(u) 0 5 9 13 15

Bapuaum 7

Tab6numna 1.
u 0 1 2 3 4
Jl(u) 0 6 9 11 12

Jz(U) 0 4 8 12 14
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J3(u) 0 7 9 10 11

I1yCTb IOTIONHATENBHO UMEETCS €llle OO npeanpusitue ¢ Gynkuueii noxoma J4(U) (Tabmuua

2).

Tabmuma 2
u 0 1 2 3 4 5
31 (u) 0 6 9 11 12 14
3, (u) 0 4 8 12 14 16
J3(u) 0 7 9 10 11 12
34(U) 0 5 7 9 13 15
Bapuanm 8
Tabaunia 1.
u 0 1 2 3 4
Jl(u) 0 5 9 12 13
Jz (U) 0 4 9 11 14
Jg(u) 0 7 10 11 12

[IycTh JOTIOJHUTEIHLHO UMEETCS eIle OJHO MpeanpusITHe ¢ GyHKIUEH 1oXxoaa J4(U) (Tabmuna

2).

Tao0mua 2
u 0 1 2 3 4 5
Jq(u) 0 5 9 12 13 15
Jo(u) 0 4 9 11 14 16
Ja(u) 0 7 10 11 12 13
Ja(u) 0 6 8 10 11 14

3aganue (17151 BADHAHTOB 9-12)



o1
[I1anupyeTcs MpOM3BOACTBO Ha AByX npeanpusatusx B Tedenne N ier. Hauanbubie
CPEJICTBA, IPETHA3HAYEHHBIE JUIS BBUIETEHHS IPEANPHATHAM, COCTABIAIOT S py6. Cpenctsa B

pazmepe U pyoO., BIOKCHHBIE B POU3BOJICTBO HA 1-OM MPEANPUATHN B HaYaJIe KaKJIOTO TO/a,

IIPUHOCAT K KOHILy 3Toro roja noxon Ji(U) py6 u Bosspamaiorcs B pasmepe f1(U) <U;
aHANOTMYHO, cpeicTBa U, BIOKEHHble B npemnpustie 2, gaor jgoxon Jo(U)py6 u

Bospamaiorcs B pasmepe To(U)<U. IMo ucTeyeHMM KaXJIOro roja Bce OCTABLIMECS

CpeAcTBa 3aHOBO TIEpEPACIPEACISIIOTCS MEXKIy NPEANPUSTHSIMHA, HOBBIX CpPEACTB HE
MOCTYIAET U JOXOJ] B TPOM3BOJICTBO HE BKIJIAJHIBACTCH. .

Wcnonb3ys MeTOn JMHAMUYECKOTO MPOrpaMMHUpPOBAaHMs, HANUTH Takoil croco0
pacripeniesieHusi CpeJCTB MPEANPHUATHIM, TPU KOTOPOM CYMMApHBIH TOXOJ JABYX IMPEIIpPUSTHI
3a N et Gyzer MakCUMaTbHBIM.

1) Pemmts 3amauy «BpyuHyoo». OnucaTh ISHCTBHSI, IPOU3BOIUMbIC HA KAXKIOM JTaIle.
2) B cpene MathCAD wamuimmrte mporpaMmy pacdera CpeICcTB, KOTOPbIe HEOOXOAUMO

BBIICTINUTE KAXKIOMY NPEANPUATHIO.

PemuTh 3a1auy npu UCXOIHBIX IaHHBIX, COOTBETCTBYIOLIUX BallleMy BapUAHTY.

Bapuant S n J,(u) f,(u) J, () f,(u)
9 10000 4 0,4u 0,5u 0,3u 0,8u
10 12000 4 0,4u 0,6u 0,3u 0,7u
11 15000 4 0,4u 0,5u 0,2u 0,6u
12 20000 4 0,5u 0,6u 0,3u 0,9u

3ananue (1751 BapuanToB 13-15)

CocTaBUTh ONTHMAJILHBIN IIJIaH CIKCTOAHOTO pacClpeACiICHUA CPEACTB MCKAY ABYM:
npealnpusaATUAMA B TCUCHHUC TPCXJICTHCTO INNIAHOBOI'O IIEpHOAa IIPpU CICAYIOIIUX YCIIOBUAX!: 1)

HayanpHast cymMMa coctaBisieT S=400; 2) BI0XKEHHBIE CcpelcTBa B pazMepe U NpHUHOCAT Ha

npeanpustun 1 goxon Jy(U) u Bosspamaiores B pasmepe 60% ot U, a Ha TIPENPUATHH 2 —
cootetctBeHHO Jo(U) M 20%; 3) eKeromHo pacHpeieNsioTcsi Bce HaJIMuHblE CPEJICTBA,

ToyqaeMble U3 BO3BpanleHHbIX cpeacts; 4) dynximu J1(U) u Jo(U) 3amansi B Tabm. 1.

1) Pemmts 3amauy «Bpy4Hyto». OnucaTh JeWCTBHS, TIPOU3BOANMBIC Ha KXKIOM ITaIle.
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2) B cpene MathCAD HanumuTte mporpaMmy pacuera CpeICTB, KOTOPbIE HEO0OXOIMMO

BBLICINUTD KAXKIOMY NPCANPUATHLO.

Bapuanm 13
Tabmuna 1
u 50 100 150 200 250 300 350 400
J,(u) |6 10 15 26 28 38 45 49
J,(u) |8 12 20 28 35 40 46 48
Bapuaum 14
Tabmuma 1
u 50 100 150 200 250 300 350 400
Jl(u) 7 11 14 27 28 38 45 50
J,(u) |8 13 20 28 35 42 46 47
Bapuanm 15
Tao0mmia 1
u 50 100 150 200 250 300 350 400
Jy(u) 5 9 15 25 30 38 46 52
Jo(u) |7 13 22 29 36 40 47 49

3ananue (17151 BapuanToB 16-18)

[Inanupyemsblii nepuos pasaenes Ha N POMEXyTKOB BpeMeHH, B KOTOPBIX 3a/laH PacXo/l

dk (k =12,.., N), MIPOM3BOJIMMBIN B KOHIIE K&XKJIOTO M3 MPOMEXKYTKOB. V3BECTHBI HadalbHBIM

YpOBeHb 3aracoB X M 3aBUCHMOCTb CyMMAapHBIX 3aTPaT Ha XPaHEHHE U TOTIOJNHEHHE 3aIlacoB B
JIAHHOM TIEPHOZIE OT YPOBHS XPAaHMMBIX 3aIlacoB M MX IIONONHEHHs. V3BeCTeH Takke KOHEYHbI
YpOBeHb 3amacoB Xy .

Tpe6yeTcsi OIMPCACINTD PA3MEPhI MOIMOJHCHUS 3al1aCOB B KAXKJIOM IMPOMEKYTKC BPEMCHU JIJIA
YAOBJICTBOPCHUSA 3aJaHHOT'O pacxoJa U3 YCIOBHA MHUHHUMU3AIMKU CYMMAPHBIX 3aTpaT 3a BECb

IUTAHUPYEMBIN NIEPHOJ BPEMEHHU.
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3aTpaThl He 3aBHCAT OT IPOMEKYTKA BPEMEHH COCTOSIT H3 ABYX ClIArAeMBbIX:
I ul) =gy + .,
rJIe (p(X(k_l)) — 3aTpaThl HA XPAHEHHE; /| — 3TPAThI HA TIOTIOJIHEHUE
o =0.1x*D 1 0.05u®
0 pu u® = 0,
wi =46+0.04u® mpu0<u <150
12 +0.16u™ mpn 150 <u®

1) Pemmts 3amauy «BpyuHyo». OnucaTh ISWCTBHSI, IPOU3BOIUMbIC HA KAXKIOM JTaIle.
2) B cpene MathCAD wamuiumrte mporpamMmy pacyera pa3Mepa IMOMOJHEHHS 3araca B

KaXXJI0M IIPOMECKYTKE BPpEMCHHU.

Pemuth 3aaa4y IpHu UCXOJHBIX JaHHBIX, COOTBCTCTBYIOIINWX BAllIEMy BApHUAHTY.

Bapuant N Xo XN dq d, ds

16 3 100 30 150 50 100
17 3 150 80 200 100 150
18 3 120 50 170 70 130

3axanue (st BapuanTos 19-20)
[TnanupyeMslii nepuos paszened Ha N poMexyTKoB BpeMeHH, B KOTOPBIX 3aJaH PacXo.

dk (k =12,..., N), MIPOU3BOJIMMBIN B KOHIIE K&KIIOTO W3 MPOMEXKYTKOB. V3BECTHBI HadabHBIN

YpOBeHb 3aracoB Xy M 3aBUCHMOCTb CyMMApHBIX 3aTPaT Ha XPAHEHHE U IOIOJNHEHHE 3aIlacoB B
JIAHHOM MepHoJie OT YPOBHS XpaHUMBIX 3allacOB M MX IMONOJIHEHUs. V3BecTeH Takke KOHEUHbIH
ypOBeHb 3amacoB Xy -

OmnpenenuTh ONTUMAIBHOE IONOJIHEHHE 3allacoB B TEUEHHE YEThIpeX MEepHOJIOB IpU
CIIETYIOLINX YCIOBUSX.

IomnosHeHue 3amnacoB MOXKET MPOU3BOUTHCS MAPTUSIMU, KpaTHBIMU 50; yHKIMY 3aTpat Ha
XpaHEHHE (p(X(k_l) +0.5u (k)) Y Ha IOTIOJIHEHNE \V(u(k)) HE 3aBUCAT OT IIPOMEKYTKA BPEMEHU

¥ 3aJaHbl B Ta0. 1.
1) Pemmts 3amauy «BpyuHyto». OnucaTh JeWCTBHS, TIPOU3BOIUMBIE HA KaXKIOM JTalle.
2) B cpene MathCAD Hammmmrte mporpamMmy pacyera pa3Mepa IOMNOJHEHHS 3araca B

KaKIOM IIPOMCIKYTKEC BPpCMCHU.
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Bapuanm 19
Tabmuna 1
t 0 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
o(t) O 3 8 15 | 30 | 40 | 49 | 55 | 58 | 60 | 62 | 64 | 65
y(t) O — 22 — 32 — 35 — 50 - 70 - 90
N =4; X,=100; Xy =0; d; =150, d, =50, d3=d, =100.
Bapuanm 20
Tabmuma 1
t 0 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
o(t)] O 2 7 15 | 32 | 40 | 50 | 55 | 58 | 61 | 62 | 65 | 67
y(t) O — 22 - 33 — 35 — 45 - 60 - 80

N =4; X,=150; Xy =50; d; =200, d, =100, d5 =d, =150.
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3apanue

1) B tabnune npencraBieHa HHGOPMALIUSA O HEKOTOPBIX MPOJYKTaX: KOJHMUYECTBE Oelka,
KUPOB M YIJIEBOJOB, COJEpXKAIIMXCS B HHUX, a TaKxke KajopuiiHocTh M 1ieHa (3a 100 r.).
Heobxomumo cdopmupoBaTh aHEBHOU pammoH u3 10-15 mpoaykToB, cywTtas, 4TO CyTOYHAs
MOTPEOHOCTH YeIOBEKa B OJKe, KHpaX, yriieBOJaX U SHEPTUU COCTABIISIET COOTBETCTBEHHO 60
r., 70 r., 280 r. u 1826 kuokamopuii.

JUia pemieHus 3ToM 3aAayd HEOOXOJMMO IOCTPOUTH MATEMaTHYECKYl0 MOJENb U
peanu3oBath ee B makere MathCad.

2) MoaudunupoBarb MoJeldb C YYETOM BKYCOBBIX KauecTB MpoAyKToB. [[nst sToro
MPOCTaBbTE Ul KaX/I0TO BEIOPAHHOTO MPOAYKTa YUCIOBbIE 3HaueHUd 1o mkane ot 0 1o 10 (0 —
JUIs HauMeHee BKYCHBIX NpoAykToB, 10 — ans Hambosjee BKYCHBIX HPOJIYKTOB) M 3ajaiiTe
CyTOUYHOE OorpaHuueHue. Hampumep, Uit TBOpora MoCTaBUM 0ajul paBHBINA S, 1151 MOPKOBU — 6,
JUIs chIpa — 8 ¥ T.J., IPU STOM B CyMM€ BKYCOBBIE KauecTBa JOJKHBI ObITh HE MeHbIIe 30.

3) Paccuuraiite CTOUMOCTD MOJy4€HHOTO Habopa MPOIYKTOB.

Ha3Banue npoaykra beaxku | Kupsl | Yraesoabl Kkau Llena
slito KypuHOE 12.7 115 0.7 157 | 5
Apaxuc 26.3 45.2 9.7 550 | 21
["opox nenbHbII 23.0 1.2 53.3 316 | 5
['penkmii opex 13.8 61.3 10.2 647 | 44
Kpymna rpeuneBas 12.6 2.6 68.0 345 | 6
[Treno 12.0 2.9 69.3 351 | 3,2
Puc 8.0 1.0 76.0 345 | 6
TBopor 7.1 23.0 27.5 345 | 13
Cerip 27.0 40.0 0.0 468 | 18
Komnbaca Bapenas JlroouTenbckas 12.2 28.0 0.0 300 | 17
Komnbaca BapeHo-komuenass CepBenar 28.2 27.5 0.0 360 | 18
Cocucku Mosnounsie 12.3 25.3 0.0 276 | 18
T'oBsinnHa 18.9 12.4 0.0 187 | 21
CBuHHHA 16.4 27.8 0.0 315 | 23
Kabauku 0.6 0.3 5.7 27 2
Kamycra GenokouanHast 1.8 0.0 54 28 | 1,8
Kaprogens 2.0 0.1 19.7 87 25
MopKOBb 1.3 0.1 7.0 34 2
Orypusl 0.8 0.0 3.0 15 3
[lepen kpacHbIil ciiagkuii 1.3 0.0 5.7 28 | 6,5
Caexkna 1.7 0.0 10.8 50 2
["opOyma 21.0 7.0 0.0 147 | 12
Wkpa ocerpoBast 3epHUCTas 28.9 9.7 0.0 202 | 164
Ckym0Opus 18.0 9.0 0.0 153 | 15

[MToxonam TEMHBIH 54 35.3 52.6 549 | 30
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['pyma 2.3 0.0 62.1 257 1 9
[lepcuku 3.0 0.0 68.5 286 | 10
SI6noku 3.2 0.0 68.0 284 | 7
AnenbcuH 0.9 0.0 8.4 37 | 75
bananst 1.5 0.0 22.0 94 4
YepemHs 1.1 0.0 12.3 53 | 18
MakapoHHBIE U3EIHS 11.0 0.9 74.2 348 3
X71e0 MIeHnYHbI U3 MyKd 1 copra 1.7 2.4 53.4 266 3
Pelenne
1) Beibepem cnenyromue 15 npoaykToB, IpeacTaBlIeHHbIe B Tabnuie 1.
Tabmuma 1
Ne i/ Haumenosanune benkn Kupsl VYrieBoanl Kxan CTrouMoCTh
MIPOJTyKTa
1 Sito kypuHOe 12,7 11,5 0,7 157 15
2 Puc 8 1 76 345 6
3 TBopor 7,1 23 27,5 345 13
4 Crip 27 40 0 468 18
5 Cocucku 12,3 25,3 0 276 18
MOJIOYHBIE
6 CBuHUHA 16,4 27,8 0 315 23
7 Kaprodens 2 0,1 19,7 87 2,5
8 MopkoBb 1,3 0,1 7 34 2
9 Orypiist 0,8 0 3 15 3
10 Caekia 1,7 0 10,8 50 2
11 Hokonazn 54 35,3 52,6 549 30
12 ['pymra 2,3 0 62,1 257 9
13 [Tepcuku 3 0 68,5 286 10
14 Banansr 1,5 0 22 94 4
15 Xeb 7,7 2,4 53,4 266 3
Heob6x. MunnMym 60 70 280 1826

O6o3naunm uepes Xq,...

13 YCJIOBUA 3ala4U 110JIy4acM CIICAYIOIIYIO CUCTCMY HCPABCHCTB

12,7Xg + 8% +7,1Xy + 27X3 +12,3X4 +16,4X5 +...+ 7, 7% 4 = 60;
11,5Xg +1xq + 23Xo + 40X3 + 25,3X4 + 27,8X5 +...+ 2,4%14 2 70;

10,7%g + 76 + 27,5%p +...+ 53,4%1 > 280;

y X14 - KOJIMYCCTBO IPOAYKTOB, BXOIAIIUX B HHCBHOﬁ paluroH.

D)

157XO + 345X1 + 345X2 + 468X3 + 276X4 + 315X5 +...+ 266X14 >1826.

KpOMe TOT0, 3BHAYCHUS ICPEMCHHBIX JOJIKHBI YIOBJICTBOPATL CJICAYIOIICMY YCIIOBHUIO

X0y X150 X14 >0
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IeneBas (yHKIMSA, XapaKTepu3yromas OOIIYI0 CTOUMOCTh, OyIeT WMETh CIEAYIOUIUi
BH/]I

f =15%g + 6% +13Xp +18X3 +18x%4 + 23X5 +... + 3% 4 —> Min.

Peanusyem mannyro mojens B makere MathCAD..

3anwuieM 1eNeByo (GYHKITHIO.

f¥) = 15x0 + 6>(l + 13)(2 + 18)(3 + 18x4 + 23x5 + 2'5)% + 2><7 + 3x8 + 2x9 + 30xlO + 9>(ll + 10)(12 + 4Xl3 + 3)(14|

Cospmagum matpuity M | conepsxantyro HHGOPMAIHIO O TOM, CKOJIEKO KHPOB, OEIIKOB,
YIIeBOA0B U Kanopuil coaepxurcsa B 100 rp. kaxk10ro BBIOpaHHOTO MPOAYKTa U MATPHUILY

orpannuenuii O .

127 8 71 27 123 164 2 13 08 17 54 23 3 15 77
115 1 23 40 253 278 01 01 0 O 33 0 0 0 24

07 76 275 0 O O 197 7 3 108 526 621 685 22 534
157 345 345 468 276 315 87 34 15 50 549 257 286 94 266

60
70
280
1826

3anuiieM yciaoBHS U MOyYUM Pe3yibTar.
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X4=0
Given
M-x> 0O
x>0
0
0 0
1 0
2 0
3 |1.435
4 0
5 0
Minimize(f, %) = |8 0
7 0
8 0
9 0
10| o
11| o
12| o
13 o
145243

Takum 0Opa3om, COrIacHO MOJTYYCHHOMY Pe3yJIbTaTy HanboJiee ONTUMaIbHBIM OyeT

ynotpebnenue 143, 5 rpamma ceipa u 524,3 rpamma xieoa.

2) Benem Temnepb B pacCMOTPEHHE BKYCOBBIE KauecTBa MPOAYKTOB. B Tabmn.2 3amumiem

BKYCOBYIO OILICHKY KaKJI0r0 IIpoaykTa mno mkaie ot 1 go 10.

Tabmuua 2

Ne o/ Hanmenosanue BkycoBas orenka
MIPOJIyKTa

Slino kypuHoe

Puc

TBopor

Ceip

OB WN -
oUWk

Cocucku
MOJIOYHEIE

CBuHMHA

Kaprogens

MopkoBb

Orypust

10 Caexia

OW AN O

11 Iloxkonan
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12 I'pyma 4
13 [lepcuxu B
14 bananbt 6
15 Xneb 4
Heob6x. MuanMYM 30

B sToM ciiyuae B cuctemy HepaBeHCTB (1), onucanHyro Bbilie, OyaeT 700aBiieHo ele

OJTHO HEPaBEHCTBO

12,7Xg + 8% + 7,1Xp + 27%3 +12,3X4 +16,4X5 +...+ 7,7 X4 = 60;
11,5%g +1x1 +23Xo +40X3 + 25,3X4 + 27,8X5 +...+ 2,4%14 = 70;
0,7Xg +76%1 + 27,5X9 +...+ 53,4% 4 > 280;

157Xg +345%) + 345Xy + 468x%3 + 276X, + 315X5 +...+ 266X 4 >1826;
4Xg + X1 +3Xp +5X3 +6X4 + 7 X5 +...+4X 4 = 30.

Pemenne B cucteme MathCAD Gyznet uMeTh CIeAyrOIIHiA BU/T

f¥) = 15x0 + 6>(l + 13)(2 + 18)(3 + 18x4 + 23x5 + 2'5)% + 2><7 + 3)(8 + 2x9 + 30)(10 + 9>(11 + 10>(12 + 4)(13 + 3x14|

127 8 71 27 123 164 2 13 08 17 54 23 3 15 77
115 1 23 40 253 278 01 01 0 O 353 0 0 0 24
M=|07 7 275 0 0 0 197 7 3 108 526 621 685 22 534
157 345 345 468 276 315 87 34 15 50 549 257 286 94 266
4 1 3 5 6 7 5 2 4 3 8 4 5 6 4

60

70
O:=| 280

1826

30
*14=0
Given
M-x>0QO
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0
0 0
1| o
2 o
3 (1.445
4| o
5 0
Minimize(f,% = | .8 | %%t
7 0
8| o
9 0
10| o
11 0
12 0
13| o
14]5.055

Takum oOpa3oMm, ¢ y4eTOM BKYCOBBIX KayeCTB MPOIYKTOB MOJYYHJICS CIEIYHOIIHM

Habop: 144,5 rp. ceipa, 51 rp. kapTodens u 505,5 rp. xneoda.

3) HakoHen paccyuTaeM CTOMMOCTH IOJIYY€HHOTO Habopa mpoaykToB. s mepBoro BapuaHTa

(6e3 yueTa BKYCOBBIX Ka4€CTB) CTOMMOCTb COCTaBUT 4156 pyO.

f:=18-1435 + 3-524.3

f =4.156 x 103

C y4eToM BKYCOBBIX Ka4€CTB MPOJAYKTOB CTOUMOCTh COCTaBUT 4245 pyo0.

f:=18-1445 + 51.2.5 + 3-505.5

3) f=425% 10°
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