JlabopaTtopnast paGora Ne3
WCCJEJIOBAHUE JBOUCTBEHHBIX 3AJAY JIUHEHHOTI' O
IHPOI'PAMMMPOBAHUA

1. Ileab padoThI

[enbto pa®oTH! sIBiIETCA NPUOOPETEHNE MPAKTUYECKUX HABBIKOB HAXOXICHUS
JIBOMCTBEHHON  3aJaud  JMHEWHOIO  IPOrpaMMHpPOBaHUSI M ONTUMAJIbHOTO
JOMYCTUMOTO PEUICHHUs C MCIONIb30BaHueM mporpammbel MS EXxcel.

2. TeopeTnueckasi 4acTh
3amauu JUHEWMHOIro MpOTrpaMMHUpPOBaHUs, KaK M Jr00as 3ajaya UCCIeI0BaHUS
oneparui, BKIKOYAET TPU OCHOBHBIX JIEMEHTA:
1. IlepemeHHBIE, KOTOPBIE CIEAYET ONPEAECIUTD.
2. lleneBast pyHKIHSI, MOANIEKAIAS ONITUMHU3AIINN.
3. OrpaHudeHwust, KOTOPHIM JOJIKHBI yIOBIECTBOPSITH IEPEMEHHBIE.
Paccmorpum mpumep ¢ aBymsa nepemeHHbiMu. Kommanusa «Poccuiickue
KpacKu» NPOU3BOJUT KPACKYy JJI1 BHYTPEHHHUX U BHEIIHMX paldOT U3 CHIPbS JBYX
tunoB — M; u My, npencraBnensbie B Taduie 1.

Tabmuua 1. OcHOBHBIE TJaHHBIE UIS 3a0a4U

TTapaMeTpsl PacxoJ ceIpbs (T) Ha 1T Kpackn MaxkcHMAIBHO
Jns Hapy:KHEIX padoT | Jlug BHYTPEHHHX | BO3MOKHEIM
HAHMeHOBAHHS padot eXKEIHEBHEIl pacxon
CHIPBA
Cripse M, 4 24
Cripee Mz 1 2 6
Joxox (TeIc. V.e.) Ha 4
1T Kpackn

OTI[GJ'I MApPKCTHHI'da KOMIIAHUH OI'PaHUYNII CKCAHCBHOC IIPON3BOJACTBO KPACKH
IJIs1 BHYTPCHHHUX pa60T a0 2T, a4 TaKKC IIOCTaBHII YCJIOBHUC, LITO61>I OTOT BHU]
IMPOAYKIIMUN HC ITPCBbIIIA 60ﬂee YEcM Ha It aHAJIOTUYHBINA TOKAa3aTelhb IIPpONU3BOACTBA
KpaCKyu [Jid BHCIIHHX pa60T. Kommaaug xouer ONnpCACINTL OIITHUMAJIbHOC
COOTHOHICHUEC MCXKY BUAAMHA BBIHyCKaeMOﬁ IMPOAYKIMH IJII MAaKCUMHU3alluK O6H.I€FO
CXKCAHCBHOI'O 10X0O4.

B mpumepe HeoOXOauMO OMNpeneauTh €XeAHEBHbIE O00BEMbI MPOU3BOJICTBA
KpacKu JUIsi BHYTPEHHUX M Hapy>KHbIX paOoT. O003HAUMM HX Kak IEpEMEHHBIC
MOJEIIU: X; — €XKEIHEBHBIA 00BEM MPOU3BOJICTBA KPACKH JJI HAPYKHBIX padoOT; X, —
€XeIHEBHBI 00bEM MPOU3BOJICTBA KPACKH JJI1 BHYTPEHHUX PadoT.

Hcrnonb3yst 3T TiepeMEHHBIE, CTPOUM LENEBYI0 (PYHKIUIO Z, OTPAXKAIOIILYIO
MOJIy4YeHHUE CYMMApHOTO €XEIHEBHOTO J0X0/1a KOMITAHWHU, KOTOPBIM HEOO0XO0IUMO
MaKCUMU3HUPOBATDL!:

Z=5x,+4X,.



OrpaHny4eHus: Ha ChIPhE MOXKHO 3aIMCATh CIAEAYIOIUM 00pa3oM:

Hcnonbsyemblid 06beM
Cblpbf A4 NIPOHW3BOACTBA | < (

MaxkcumMaibHO BO3MOMHBIH )
060HX BUAOB KPAaCcKH

E?KE,HHEBHbIﬁ pacxoj Cbipbd

N3 Tabnuiibl ¢ JAHHBIMU MMOJTYYUM UCIIOJIb3yEMbIE 00bEMBI (T):
e I ChIpbs M3
6X11+4X>.
e I ChIpbs M,
1X1+2X2

[TocKOJIbKY €KE€IHEBHBIN pacXof Chipbst M; 1 M, orpaHUYeH COOTBETCTBEHHO
24 u 6 T, oJly4aeM CIEAYIOLIE OTPAHUYCHUS:

24;

CymecTByer enie JBa OTPaHUYEHUS IO CIPOCY HAa TOTOBYIO IPOIYKIIHIO.
[lepBoe W3 HHX YKa3bIBa€T, YTO E€XKEAHEBHBIM OOBEM IMPOU3BOJACTBA KPACKH IS
BHYTPEHHUX pa0OT HE JOJDKEH IMPEBBINIATh €XEAHEBHBIM 00bEeM MPOU3BOJICTBA
KpacKu JJi1 HapyXHbIX padbotr Ooisiee ueM Ha 1T, T.e. Xp,-X;<1. BTopoe orpanuuenue
MaKCUMaJbHOTO €XKEIHEBHOIO 00BbeMa IPOU3BOACTBA KPACKH Il BHYTPEHHUX padoT
2T 3anumeM, Kak Xp;<2. Yurem YCJIIOBHE HEOTPUIATEIbHOCTH NMEPEMEHHBIX: X1>0,
XZZO.

OkoHuaTeNnbHO 3a7a4a OyeT 3amicaHa CiaeAyIMM 00pa3oMm:

Z = 5x1 + 4xy = max;
6x; + 4x, < 24;
x, + 2xy < 6;
—x;+x, =1;
Xy =2
x, = 0,x, = 0.

2.1. Crpykrypa ® cBoiicTBa [BOIWCTBEHHONl 3aJa4yM JIMHEIHOIO
NMporpaMMHIpOBaAHUS

Kaxnoit 3amaue JUHEHHOrO MPOrpPaMMHPOBAHUSI COOTBETCTBYET JApyras
3aJ1a4ya, Ha3bIBa€Masi IBOMCTBEHHOU WJIM COIPSKEHHOM MO OTHOILIECHUIO K UCXOIHOW.
Teopust TBOMCTBEHHOCTH MOJIE3HA I MPOBEACHUS KAYECTBEHHBIX HCCIIEIOBAHUMN
3a7a4 JJMHEWHOTO MPOrpaMMHUPOBAHUS.

PaccmoTpum 3anauy o pacnpeaesieHuu pecypcoB (JieBas yacTh TaOmuiiel 2). B
npuBeneHHol mMomemu by (i=1,2, ... ,m) obGo3HauaeT 3amac pecypca Sj; @jj — YHCIO
€IUHUL] pecypca Sj, NOTPeOIAEMOro MpH NPOU3BOACTBE E€OMHULBI MPOLYKLIUHU P;
(=1.2, ..., n); ¢; — mpuOBLIb (BBIPYUKA) OT peaTU3alX €IUHUIBI IPOAYKINY P; (miu
1ieHa npoxykuui Pj).



[IpennonoKuM, 94TO HEKOTOpasi OpPTaHM3allMs PEIIiia 3aKyIHTh PECypChl S,
S, ... , Sy, HEOOXOAMMO YCTaHOBHUTH ONTHMAJILHBIE IEHBI HA OTH PECYPCHI Y1, Vo, ...
,yn. OqCBI/II[HO, 4TO IIOKYyIIaromiada oOpraHu3anud 3anHTCPCCOBAHA B TOM, YTOOEI
3aTpaThbl Ha BCC PCCYPChI Z B KOIM4eCTBax b]_, b2, ey bm 10 O€HaM COOTBCTCTBECHHO
Y1, Y2, +.. ,Ym OBUIN MUHMMAaJILHEI, T.€.
Z=b1y1+b2y2+. . -+bmym —min.

Tabnuna 2. JIBolicTBEHHBIE 33]a41 JTJUHEHHOTO IPOTPaMMUPOBAHUS

3agad 1 (mcxomnHas) 3amaga 2 (1BOIICTBEHHAA)
« ONITHMI3AITIS BEITYCKA IPOIYKITIII «OnTHMI3anns DpoJaKI PECypcoB
CTOPOHHEI OpTaHI3aIIHI»
F =cyxy + x5 +... +c %, =& max F = by, + b,y>,+...+b,,y,,, > min
TIpH OTpaHIYIEHIIX TIpH OTpaHHYEHIIX
Ay1X1 + ApXo+. ..+ Xy < by ;Y1 + Az1Yz2+. .+ Ym = €5
Az1%; + QX0+, . HagnXy < Do Ay2Y1 + QYo+ F QY = €
Am1X1 + AmaXa +... +'ﬂmnxn = bm; A1pY1 + AppYo ... FUppYim = Cp,
H YCIOBHH HEOTPHIATETBHOCTH 1 YCIOBHH HEOTPHIATSIEHOCTI
X, =20,x,20,...,%x, = 0. y1=20,y,=20,...,y, =0.
CocTaBHTH TaKOIl INIaH BEIIIYCKA IIPOIYKIIIIT Haiiti ~ Takoil Habop 1IeH pecypcoB

X=(x;,x5,...,X,), TpH KOTOpOM TIpHOBIIE | Y=(V1,V2 ....Vi), TIPH KOTOPOM OOIIIE 3aTPaThl
(BBIpPYHKa) OT pealm3amii OpOXyKIHH Oymer | Ha HOKYIIKY pecypcos CTOPOHHEI
MaKCHMaIbHOIL IIPH YCIOBHH, 9T ToTpebileHne | Oprainsanueil  OyAyT — MIHHMAIBHBI TP
PECYPCOB IO KaxXJIOMYy BHJAY IPOIYKIHH He | YCIOBHH, 9TO TOXO0J OT IPOAaXIl PeCypCoB,
]'[peB_'goﬁﬂ;e']j HMERONIIIXCA 3aI1acoB. pacXoqyeMBIX Ha IIPOI3BOACTBO KaKIOT0 BIIIA
mpoayKoum, OyaeT He MeHee IIPHOBLIN
(BBIPYYKH) OT peas3alliil 3TOI MPOTyKITHIL.

C npyroil CTOPOHBI, MPEANPHUATHE, MPOJAIOIICE PECypPChl, 3aMHTEPECOBAHO B
TOM, 4YTOOBI TMOJy4YeHHAas BBIpyYKa OBLTA HE MEHBIIE TOH CYMMBI, KOTOPYIO
MIPEANPUATAE MOXKET MOTYIUTh MPHU TIEPepadOTKE PECYPCOB B TOTOBYIO MTPOTYKIIHIO.

Ha m3roroBieHue equHUIBI TPOAYKIIMU P; pacxomyercs a;; €AUHHUI] pecypca
S1, @21 €AUHUIL PECYPCHI Sy, ... , Aj; €UHUIl PECYPCHI Sj, ... , 8m1 SAUHUIL pecypca Sy,
M0 II€HE COOTBETCTBEHHO Y1,Y2, ... , Vi, ... , Ym. 1lOdTOMY IJIsi yIOBIETBOPEHHUS
TpeOOBaHMII TpOJaBIa 3aTpaThl HA PECYPChl, MOTPEOJSIEMbIE TPH W3TOTOBJICHHUH
SAVHUITBI TPOIYKIIMU Py, TOJKHBI OBITH HE MEHEE €€ IIeHBI Cq, T.C.

a; Y1+ az Yyt +ay 1 Ym = €.

AHQJIOTUYHO MOKHO COCTAaBUTh OIPAHUYEHUS B BUJIE HEPABEHCTB MO KAXKIOMY
Buny mnpoxykiuu Py,P,,...,P,. IloctaHoBka monydeHHON TakuM 0Opa3om
JIBOMCTBEHHOM 3a71aun 2 IPUBECHA B MPABOW YaCTH TaOIUIIHI 2.

[lena pecypcoB Y1,Y2,...,Ym ABISIOTCS BHYTPEHHUMH, TaK KaK OHU 3aJal0TCS HE
U3BHE, & ONPEACIISIIOTCA HEMOCPEICTBEHHO B PE3YJIbTAaTE PELICHUS 3aayd, TOITOMY
UX Yallle Ha3bIBAIOT OLIEHKAMU PECYPCOB.



PaccmoTpum opmanbHo aBe 3amaun 1| U 2 TMHEMHOro MporpaMMHpPOBAHMUS,
npeAcTaBieHHbIe B Ta0auIe 2. O0e 3a1aun 00J1a1at0T CISAYIOIIMMU CBOMCTBAMU:

1. B onHol 3amadye HIIYT MAaKCUMYM IeJeBOM (YHKIMH, B JPYrOM HIIYT
MUHUMYM.

2. Koadpdumuentsl npu MnepeMeHHBIX B ILEJICBOM (PYHKIIMM OJHOM 3a1adyu
SIBJISIFOTCS] CBOOOTHBIMM YWJICHAMHU CUCTEMBbl OTPAaHUUCHHH B APYTOi.

3. Kaxnas w3 3agad 3a7aHa B CTaHaapTHOM ¢dopme, IpuUYeM B 3ajaue
MAaKCUMHU3alMM BCE HEPABEHCTBA BHJA «<», a B 3aJa4€ MHHUMM3AIUU BCE
HEPABEHCTBA BUJA «>».

4. Matpunpl Kod()PUITMEHTOB TPH TEPEMEHHBIX B CHCTEMax OTPaHUYCHUUN
00eux 3a7a4 sIBISIOTCS TPAHCIIOHUPOBAHHBIMU JIPYT K APYTY:

e I 3amadu 1

a;;, Qq - AUn
A= Gz O,
Ay Am2 Amn
e JUIA 3a71a4d 2
aiq asq R |
A= @2 axp - Ame2
ain Qyn B

5. Uucno HEpaBEHCTB B CUCTEME OTPAHMYCHUW OJHOM 3aa4M COBIIAJIAECT C
YHCJIOM MEPEMEHHBIX B APYTOM 3a7aye.

6. YclioBUSI HEOTPUIIATEILHOCTH IEPEMEHHBIX UMEIOTCSI B 00EUX 3a/1auax.

3amaun 1 u 2 AMHENHOro MpOrpaMMUpPOBaHMS, O0JANAIOIIUE YKa3aHHBIMHU
CBOMCTBaMH, Ha3bIBAKOTCS CUMMETPUYHBIMHM B3aWMHO JBOMCTBEHHBIMH 3aJadamu. B
JaJIbHEHIIEeM JUIsl IPOCTOTHI OyZieM Ha3bIBATh UX MPOCTO IBOMCTBEHHBIMU 33/Ja4aMHU.

Hcxond w3 omnpeneneHus, MOXHO NPEIJIOKUTh CIECAYIOUIMI AaJropuT™M
COCTABJIEHHUS IBOMCTBEHHOM 3aa4M.

1. TlpuBecTu Bce HEpPaBEHCTBA CHCTEMbl OTPAHMYCHUM HCXOMHOM 3ajayud K
OJTHOMY CMBICITY: €CJId B MCXOJHOM 3ajJaue UIIyT MaKCUMyM LeleBod (pyHKLIHHU, TO
BCE HEPABEHCTBA CUCTEMbI OTPAHUYECHUI MPUBECTH K BULY «<», a €CIIM MUHUMYM — K
BULY «=>». 17151 3TOr0 HEPABEHCTBA, B KOTOPBIX JaHHOE TPEOOBAaHUE HE BHIMIOJIHSIETCS,
YMHOXHTb Ha -1.

2. CocTaBUTh PACIIMPEHHYIO MaTpHUIy CUCTEMbI A;, B KOTOPYIO BKIIOYUTH
MaTpuly Ko3(QQUUUEHTOB NpH TMEPEMEHHbIX A, CTOJOEel CBOOOIHBIX YJIEHOB
CUCTEMbI OTPaHUYEHUI U CTPOKY KOI(PPHUIMEHTOB IMpU MEPEMEHHBIX B IIEJIEBOU
GbyHKLIMH.

3. Haiitu MaTpuity A, TPAHCTIOHUPOBAHHYIO K MaTpHIIE A;.

4. CdopmynupoBaTh IBOMCTBEHHYIO 3a7auy Ha OCHOBAaHUM MOJYyYEHHOU
MaTpHIbl A] ¥ YCIIOBHS HEOTPHUIIATEIIbHOCTH MIEPEMEHHBIX.



JIBOWMCTBEHHYIO 3aJady BBIFOJHEE pEIIATh, YEM IMPSAMYIO, €CIIM B HPSIMOHN
3aJaye MpU MaJOM KOJMYECTBE IIEPEMEHHBIX HMMEETCS OOJIbIIOE KOJIUYECTBO
orpanuyeHuit (M>n).

2.2. HaxoxneHue 1BOMCTBEHHOM 3a1a4M JIMHEHHOT0 NPOrPpaMMHUPOBaHMSI
PaccmoTpuMm 3amady ¢ ABYMsS TEPEMEHHBIMH, COCTOSIIIYIO B OTIPEICIICHUN
MaKCHUMAaJIbHOT'O 3HaueHMsI QyHKIMU F=2X;+7X, IpH yCIOBUIX

2x; — 3x, = —14;
X, +x, <8,
X1, %3 = 0.

Heo0xoaumo cocTaBUTh JBOMCTBEHHYIO 3aJadyy M HAWTH penieHue o0enx
3a1ad.

Tak kak B UCXOJHOMU 3a/aye HEOOXOAMMO MaKCUMHU3MpOBaTh QyHKIUIO F, TO
HEO0OXOUMO IMPHUBECTH BCE HEPABEHCTBA CUCTEMbl OTPAHUYEHUHN K BUAY «<», AJA
4yero o0e yacTH NMepBOro HEPaBEHCTBAa YMHOXUM Ha -1. [Tomyuunm:

—2x) + 3x, < 14;
X, +x; <8,
Xx1,%X3 = 0.

CocraBuMm PACHIMPCHHYIO MaTpully CUCTCMBI:

-2 3|14
A= 1 1|8
2 71| F

Haiinem matpuiy A7, TpPaHCTIOHUPOBAHHYIO K A:

-2 1|2
Al=[3 1|7
14 8| F

Cdopmynupyem ABONCTBEHHYIO 3a/1a4y:
F* =14y, + 8y, — min,

IIPU YCIIOBUSX

{_23’1 +y, = 2;
3yi+y. =27,
y1.,Y2 = 0.

3. 3aianne Ha J1a00PATOPHYIO PadoTy
HalitTu m pemmTe IBOWMCTBEHHYIO 3aJa4yy JIMHEHHOTIO IPOIPAMMUPOBAHUS.
BapuanT 3a1aHus BBLAAETCS MPENIOAABATEIIEM.



4, MeToauka BbINIOJHEHUsI PaboThI

1. U3yunTh TEOpETUUECKNI MaTEPHUAL.

2. ChopmynupoBaTh JBOMCTBEHHYIO 3ajauy Ul 3ajaHus (10 BapuaHTaMm) U3
nabopaTopHoit paboTel Nel.

3. HaitTu aBOlCTBEHHYIO 3a/1a4y.

4, HalTh ONTUMAJIBHO JIONYCTUMOE pEIIeHWE JBOMCTBEHHOM 3aJauyd C
ucnoip3oBanueM MS Excel.

5. Caenath BBIBOJIBI IO paboTe.

6. ChopMupoBaTh OTUET.

5. Conep:xaHue oT4ETA

OTtuyeT 1o J1abopaTOpHON PadOTE NOKEH CONCPIKATh:
a) Ha3BaHUE U 11EJIb PaOOThI;

0) BapuaHT 3a/IaHMUS;

B) OMKCAaHUE X0/a padOThI;

T') BBIBOJIBI 110 padoTe;

1) OTBETHI HA KOHTPOJIBHBIC BOITPOCHI.

KoHTpobHbIE BONIPOCHI

1. HazoBute Tpu 31eMeHTa 3a7ja4i JJUHEHHOTO MPOrpaMMHUPOBAHMUSL.

2. [TpokOMMEHTUPYHTE S3Tamnbl MPUMEHEHUS TIpad@HUUecKOro MeToja IIpu
pelIeHuUHN.

3. Jl11s1 wero nose3Ha ABOMCTBEHHAS 3a7a4a’?

4, AJITOPUTM COCTABJICHUS IBOMCTBEHHOM 3aaUHU.

5. B kakom cnydae [BOMCTBEHHYIO 3a/lauyy peliaTh BBITOJHEE, YEM

MPSMYIO?



