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Beryn

Teopig onTAMisanii BinoMa B DeplIy Yepr'y SABIARH TALHM
poamigav At mimifme ma meimifne nporpavynanta, Tle oama
ia HafiolaeIo gacTe i YeOiolHoO 38C¢TOCOBHR X NHCITHILIIE M1 mig-
COTOBKH OIPHAHATTA PIlIeEDL B 000AcT] eROHOMIEH Ta DisHecy,
coianeHif ediepi, conlonorii i noniTini, B faraToox obIaCTAX
HavVEH I TeXHIiKH.

B cepiinsHoMY 6izHec] B YMOBAX JHOPCTKOI KoHKYPeRIiT pi-
IIeHHA DOBEHH] TRHAMATHCA HA 0CHOBI PeTeJbHOrO AHANISY
CHTVAIIil, DOBMEHI OVTH JiTHO oOrpvHTORAHI. CaMe ToMY Me-
TORH CUTEMIZANII TAAN HEELD € MHOIO TaCcTHHECH SLANLECCTL B
SaHEiBehiIE 1 inaEcopif chepax, v edepl MapReTHHLY, OVI-
ranTepebkil Ta ¢TPAXOBIHA CNPABLX, A TAKOM ¥V DATATROX IHIIHXY
chepax 6izEeCY.

Mera gaHoro HaBIAALIOTO ODOCIOHEKA: 3AKINTAETLCA B
o3HalloMIeHH] HeMATeMATHUYHEC OPlEeHTOBAHHY CTYVISHTIE, AKL
EO&POIe BHEYAIOTE KVPC, 3 OCHORBEHME 11eAME MeTOIIE
OOTAMIZAINII Ta ANTOPATMAMA iX posk AsKY. [Toci6HER TarnoE
6y e KOPHeHAM 1 AT THX cTYHIeHTIR, 4Kl 3atikasneri B noraab-
JICHOMY 3aCBOeHE] MaTeplany.

Tepwmirs "mini#me (neminifne) mporpaMynara i oM o-
TepHe ODPOIPAMVEBAHHA HifE He [DoBR'S3aH] Mim cofoio, He a3Ba-
SRAIOTH HA Te, TI0 PONE KOMI ITepY B MeTONAX 0ITHMIzanii Be-
nuga. ToMy B HABYANEHEN ITociOHEE BEMOUeHAH poagin " Po-
8B’ ABaHHST 3agad9 onTHMIsanil sa momonmoror mporpaMe Excel
"Tlomyek po3e’ A3KY.

Tleh posnin ¢ anyaILTa™TATIIAM 1 O3RONIC PO3N ST3ATH 1Ta-
CTYIIHI 3amaui:

o ITiTBHTINTH edeKTHEHICTE AVIHTOPHEX OPAKTHYHEX 38-
HATE 34 PAXYHOK BACTOCYEAHL eNeKTROEHHX TabaHIL
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Txeel-97 (maer Microsoft Office 97, Windows 95
afo Windows 98, pycwdiionama nepeis).

Buropaeranes Excel seinpHae erygerTa Big TpygomicT-
EAX 06UACIeHE IPA peanizamii anropAaTMie Aidifdnoro
MPOTPAMYBAHES, DiNEHIMYIOUH edeRTHEHICTE Horo pobo-
TH.

o OTpUMANHA He TINLEA TEOPeTHUHKX BHAHE, ANe 1 TRepIIE
HABHIOK ¥ PO3E 43Ky 2adad JTiHiHHOro OpoTrpaMyBaHHA.
IIpH neroMY 30iHcHIOeTECA OPAHIAL  Bee, Mo 3HA, BMi0
pOBHTHE .

e BEAHOMETED 3 CYUACHEM IpodecilHEAM DakeTon ~ [IOOIVE
poan’aory (Solver)posn’ Aoy aajay pirifmoro | remimife-
MOTo TpoTpaMyRanms (pospodra novrmami’ Frontline
Syatem Tncorporation mo saviormaermo dipwer Microsoft).

Tl MO3nomAsIC POSTAATTYTHW N IKYPET P OPWCITX TPHTLIA -
HHAX 3aJa4, ¥ TOMY YACHI HeiHIFEH X, BHKOHATH Ha BHIILO-
MY PlBHI JOMANOIHE SaBTaHHA.

B smauniii Mipi yuboBHA MocIiOENE opIeHTOBAHHA HA MAKCH-
MaNLITC 3aOROJACTIT ToTped erynenTin, TTww mosemmocTnLem nm-
KJIAJKA HOBODO MATEpRiaANy HA OPHEIAJAX 3 TOTATBIIAMH Vaa-
raJbHeHHAMI, IIPH ILoMY BPAXOBVRAIACh BPOCTAIUL POJbL CA-
MocTifEOI pobOTH CTYIEHTIR ¥ OPoLeci HABUAHEA.



Poanin 1.

3ATAYI JITHIHMHOTO TA
HEJIHIMHOT'O IIPOTPAMYBAHHSA
B BISHECI TA EKOHOMUIII

1.1. 3agavi JiHiHHOTO MPOrpaMyBaHHS

Banava mimi@anoro mporpamynanms (JITT) monsrac B posmo-
Jipl obMeeHOr0 JHeIA pecypeiR Ind BHPODHHIITEL pisHoMA-
HITHHAX OpOIVETiE b0 HAgaHES AKAEX-HeDyIb DOCAVT.

€ 1el xaparTepHi pACH vV QOPMYIOBAHHL 3agadl miHiiHo-
r'o OporpaMyBaEEA. Ilephre, pecypeH TOCTYIHI MeHe IIRepY Ma-
IOTh BH3HAUCHY BAPTICTE i obMeskeHl v cpoix obedrax. OTike,
MeHeHeD MOBAHHKH BHPIOIMTH ODHTAHHA, A LI pecyped Oy-
AyTL BHopwerani, JIpyme, posmoain muy pecypein gl 5e o ThL-
¢A 3 BHsHAUeHOH UiNm. ¥ sajauax OisHecy Id NINE cKAaTA-
£ThedA, AR NPABAMTO, vV 30inpmeEH] TprOYTEY abo MiniMizamil
BArANBHEY BHTRAT.

1.1.1. IIpurnagu 247349 JiHIAHOTO OPOTPAVMYRBAHHA

IIpueenemMo npuEIaT 2agadi JiHiHHOTO OporpaMyBAEHA HA
OTePHAEEA MAKCHMANLES] IPpHOVTRY.



Hpuxnad 1. Cmpyrmype supotruymea 3 MGRCUMAIL-
Bum npafymeon. DipMa craamac TeaepizopH, BileoMartiTo-
¢oHH i Bigeomneep, BHEOPHUCTOBYIOUH KOMILIOETVIOU] BY3MH
Tprox BEAIB 4, BiC.

Butpara ROMOJICRTVIOUHX EVAIIE HA HOMHAR THI EHPODIR
380aI0TRCH TaDAHIIEIO

Tabanuz 1

KomnaerTyvioui Byamn
Tom A TwnT3 Twr C

Tenesizop 2 1 2
Biagomarnirodon 2 1 1
Bigeonmeepu 1 0 1

SamacH KOMINeETVIOURE Byaaie A, 81 C va eknaal BiamoBlago
craagatwTs 800, 450 i 600 orrye. Ilpogas Tenerisopa, Bigeo-
MartiToqoEa UH Bifeollescpi DPHEOCHTE IPHOYVTOR B T8, 501
35 rmH. BigooEigHO.

Tpuirwemo & AkocT! MyRamHx (ITCTPYMOTTANLITHX) 3Min-
HHX KiNbKicTE Tedeelsopie, — i), BlmeoMarHiTodoHis ey
Bigenonmaeepip — i3, AK1 BUMoTORJIAR dipia.

Hami Ta0mwmimi 1, RITLKICTH ROMITICKTYTOYHX BY3MTIR TPLOX
THIIE Ha cEIATL 1 mpudyTOK BT OIpOJaiEy HOKHOLO BALY BH-
pobi’ BiAOCTTLAS o AanwX 3amadi (C mapamMoTpHYTTHME M-
M),

Jlerko OigpaxveaTH, SEHH OpHOVYTOK IPHHOCHTE IR0
[IHX BHPoOiR

Z = Ty + 50xv + 35ay (rpHE). {1)

Bupaa (1) mpriivevo § sroem minnonol gyt Tliapaxyevo
Telep BETPATH JeTalel Ha BUTOTOBJISHHA TPHOX BHIIB MPOTYE-
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Bimmoriazo mo Taéauni 2, 54 BUMOTORMCERA TeIeRI23GPA
oige 22 meTalked 1 Ha BHTOTORJICHHA BigeomarHiTodoHie 1 BE-
Jeonaeepik 2w Ta x3 JeTakeHd THOY A BigmoeigHo. 3arajbHa
EATPATA JeTaleHd THIOV A ¢TAHOBATL

2a + Do + . {TH]I A)

Jlnst aeranci mauny B runy C otpumyomo ananorivmi cminri-

HOITEHH A
€1 + oy, (Tun B)

2u + e+ 2y (THH C}
3rigEo Mo VMOBH 3aJadi Ha cExagi ¢ 800, 430, 600 geTtanel THIIY
ALB,C sigmorizroe. ToMye RoEEL 13 ¢¥M He MOBHHHA OepeRep-
OIVEATH IIHX 3HAYeHb, TOOTO DORHHHE] BUKOHYEBATHCE HACTVIHI
HepieHOCTI

2y 4+ Ly 4wy < BOG (Tum A)
I ) S 1)) (THH B]
2a + g + oy < Gl {TPI]I ).

EpiM Toro, ineTpyMeHTAABE] sMiEH] HoBMHHEI OVTH Bel
HEBR1T ¢MHI 38 EKOHOMITTEMM 3MICTOM

#1220, @a>0, x>0

Jlami v Gy oMo pOsTASTIATH TOATIOWAC TP 3MITTITHY &1, &9, £3.
TLi amirrri, aAn npanwao, 3aTHCYTOTLCS af0 YV BRI BORTORY -

CTOBIIUMEA x A60 BEKTOPY - PATKA =@
o
. — ; T (e
= | xu abo ' =[x, we, ©3).
s

T o3HAYAE BHAK TPAHCIIOHYBAHHA.

Pobmaun nigey MoK cKAZAHOMY BHOIR, IPHXONHMO J0 HACTVII-
HoOl 387411 MATeMATHTHOL OIITIMIZATII.

3HAlTH 3EAUSHHA BEKTODPY BMIHHEX 5 — [Xol, Zoz, To3),
Ha AKOMY OLIROBL QYHEEILL JOCAMAE MAKCHMYMY



Iineopa dvurOia: £ — 7hx; + alez + 35z — max

i ogECUACHO 3AJOBOIBHAS VMOBAM

OdarermeHHEA: 2o + 2oq + 2y << 800,
z + 22 < 450,
a4 a4 1y < R0,

VMoBH HeBig'eMBOCTL: ¥ >0, 2> 0, a3 >0

Hamani MH EapTHMOCE RORE AIVEATH ITOCTABICHY 340AUY,
3apas NpHEeIeMO BeKTOP ONTHMAIEHAIO POSB S3KY

wE e — [200,200,0],
AKAH MaKCHM13Ve OLILOBY GVHEILI0
Zmax — 75 - 200 + 50 - 200 + ¢ — 25000 rpH.

JLsr nopinismmrs 1 3LMeMo JOBINLITHT JomyeTavHi (TodTo mo
JATORONLTISIC ODMCIRCITITSTN 3a/Tawi), aJTC TTC OTITHMANLTTI Rer-
TOp, EAOPAKJIAT,

&t = [150, 150, 50].

Tlimnona Qymmis ma MLOMY RBCRTORT TRWIMAC 3mavCiirT
Zy — Ta - 150 + a0 - 150 + 35 - aly — 20500 rpH.,

oin ga 4500 rpH. MeETIe OOTHMANLHCTO 3HAUCHEA.
IIpueeneMo opEKJIAN 3agadl NTIHIAHOTO IPOTPAMYBAHHA, J
OoTpibEe MIHEIMISYEBATH BHTPATIH.

fIpuxnaed 2. ipma BEroTUBNAE ACUPHEA i3 KOMIIGHEHT
Jeox THOIE X 1 Y. KomHa ROMOOHEHTA MICTHTE HiTpATH, doec-
dati 1 moTani v oponopiriax 4:5:11 2:4:4 sigmoeigno. BapriceTs
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rommorrerrr X ercmamac 0.8 rpr/rr, a novmomwenrma V- 0.6
rprr /rer Brmororaeti o6prRa acy1oTLes ¥y makeTH me metme 1
KT, IToTpi6Ho ¢EAacTH cVMIMT 13 TROX KOMITOHeHT X Ta Y TapuM
9HHOM, I[00 BOHA MicTHIA He MeHIme 25% HiTparis, He MeHITe
35% doedariz Ta ge Menme 18% DoTAHRY I BAPTICTE OTPHMAHOE
cyMinr byaa MiEIManbHA.

Tarri sagayl mpoAcTanAMO ¥ BUTASTT Tabami
Tadanusn 2

Hitpara @ocdarr | Ilotax | BapricTs

I'H,/ KD
KommorerTa X 0.4 0.5 0.1 0.8
Komuonenrta Y 0.2 0.4 0.4 0.6

JloBpuno > 0.25 > 0.35 > 0.8

IIpHOYeTEMO, 0 JOOPHEBO, OO BHCOTOBIEETRCA, MICTHTE © KT
HOMUOHEHTH X 14 KI' KOMUGOHEHT Y .
Raprier: maxkeTy (Mirsona ynrmia)nodprr qopirmoc

Z = 0.8z + N.6y.

Tlepeiimero no cKAATAHHA 00MeHeHb. S8 YMOBOK BCi IMameTH
A00pKE Baxars He mede 1 ke, Togl evma x + ¢ He venwe 1 ke,
robrax + 4 > 1.

Craagenio obMeeHHA Ha HITPATH. 34 VMOBOK DAKET I0-
6pPHB HOBHHEH MIicTHTH He MeHmIe 23% Hirparie. Tax gk migi-
MaNBHA BaTa DakeTy 1 ®r, To MiHiManbkHa KITBRICTE HiTPaTiE B
HBOMY ckIagae 0.25 gr. 3 igimoro DORY, B DAKeT IOMICTHTECS
0.4dx gr. mitparis is komuogesry X ra (. 2y kr 1s KomuonesTn Y,
160 pasom 04z + 0.2y, s kiaskicrs nosuuss Gvrn He Medwe
0.25 gr, To6TO DOBHHHA BUKOHYEATHCE HePiBHICTE

0.4dx + 0.2y > 0.25.

AHaNoriuHo ¢RIATATRCA obMeReEdA To doedhaTad i ziTpa-
TaM:
0Lhx +04y > 035 1 Nlz+ 0.4y > 018,

11



B pesyvapTari MaeMo HACT VIIHY 8a0ady DIHIHHEOIO DporpaMy-
BAHHA: 3HAdmu x §y, Akl MimiMizgrome gineosy hyrHKyio i
odHodacno Aad080R6HAIOME Clememl obmeNcens

Hinposa hyERILII Z = .82 4+ 0.6y — max

Obmerkennn: x+y =1, (uo sasl)
04de + 0.2y =025 {Oo HiTpaTam)
0.5z 4+ 0.4y = 0.35, (0o droccharan)
0.1x 4+ 0.4y = D18, {uo naray)

VuoBH HeBin'eMHocT: » >{. y >0,

Pose’sasok niel sagari
=025 =078 Zu, =065 rpua

&y e sHafifeHo rpadIHAM MeTodoM v Daparpadgi 8.177.

1.1.2. Jlimisini Ta neminiitai dyarmii

¥V maHoMY po2Iini obroEopEMO OCHOBRHI XAPAETePHCTHRR
sagad JIHIEHODO TPOrpaMyBEARHA, 010 SOSBOJIAKRTE BUIIIHTH IIL
sagadi B oEpeMuil xnac. OcHOBHHM NPHOVIICHHAM 3agad Ji-
HifHOTO OpOTpaMVBAHHA € AtNidnicmes GHYVHEIIE, II0 BX0JATD
v GopMVIMBAHES 3a784i,

Hpuxnad® 3. ®yurniay = 2x+1 e ninifinoo, a GyEELDLS
y = 204 + 1 ¢ penlniiinow. Tpadmky nix dyurniil sobpameno
Ha MadwERY 1. I'padir aigifigol pyERDL] Ha OIONIER] € TIpA-
Ma dixig, a rpadin senimiieoel GvHEOI ¢ 1001 rpad K Ol0 He
& TpAMOI MiHie, 3 IROr0 OPHEAAAY BHIIHBAE ITOX0THeHES
HABBU #iMERE Py ris.

12



y=%r+1

9 Pig

Man. 1
Jdinitina hynsyina Bign aMIHEHK ®1, %y, .. . , Ly MAE BHTIAA
y = folw) =awr + - + apzy + b, {1)

OE 1y ...ty b ACBLABHI ydena. Hunro b = 0, To MeMO SikidR Y
ednopidny pynryio,

Haouknafm, samaus Opo cTPYETYPY BHPOBEUIITEA 3 MAKCH-
MANLHAM MPHGVTEOM Mae BHIVIAL

Tlinnona dymiiss 2 — Thay 4 B0z 4+ Jboxrg — max
Obmoserrsr; 2aqy + 2a0 + 23 < 800,
X1+ < 450, (2]
a1 +ao+ara = 60D,
Ywomw enig’cmmoeri: 120, w20, @3>0
Ar minvora GYHEILA, TAK i 0OMeRenHA TA VMOBH HEBIT eMHOC-
Tie JEIHHAME GVHEINIAME BT aMIHHEX &), ©9,E5.
Beapra dvHERIiA, BiaMminga Bl miglinol dyvuaenil, masasa-
ETBCA HEeRiHITHOIO.
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IIpunvoensa opo JiElfiHieTE hyHKIOIHE, OO BXOTATE ¥ Qop-
MYIREAHHEA 3aJa4] NTiHifEOro OporpaMyBaHHA, MAac HACILIRGM
A BLJIHEH X BIACTHEOCT e plIDeES 3aJadi T HifHoro mporpa-
MYBAHHA 1 MeToMiE IXHEEOrD plOIeHHA,

Hafipascnueiomoie paacTHRicTIo MiHidEOT ogHORpigEOL thyHK-

Y :f(_;,) = @11 -+ bty
£ OpHHOAI cvOeprosanii. [IpHHIIHD cyIeplosnOil saknioda-
£TbCA B TOMY, O[0 AKIO0 APCYMeHT I € JiHiFEHa cVIepmosHnis
(rowBITamif) IROY TOUOK £, 1 £p

T — By + ol

Je ¢y, oz — JedRr] UHCTA, TO BEAUYSHHA ¥ € MiHIHHA evIepIosunia
sHaueHb [{x,)1 [{xy), a cade

y = fle} = Jlerw, + cowg) = e flwa) + e f (). (1)
Hpuxaad 4. Hexait ninifina nineosa hyEKLis
y = f{z}) = 1060z, + 200wy rpH.

omreye IpASYTOE $ipMa N Big opoga:xy Toeapis 41 B B kine-
ROCTAX 2 122,

V OepllloMy KBApTail Ha eKcIIOPT Opogalo ToBapis 41 8 ¥y
EimpgocTax @ — 1001 %y — 150, a Ha BEHYTPIMHBOMY PHEEY — B
gKinsrocTAX 2| = 80, 3 = T0.

34 OPOTEOSAME ¥ IPVTOMY EBAPTAIL eKCIIOPT 3pocTe B IBA
PA3H, A COCHHBAEHA HA BHYTRIIOHBOMY PHHKY — B TPH PasH.
TloTpitEe nigpaxyeaTl 0gikVEAHKEH IRHOVTOE V TPYTOMY KEAD-
TaJi.

Poas'nsanna 3aludeMe eEemopT I BHVTpimIHE
CIC:HBAHEA ¥ BUCIANL BeKTOPIB

2l = 100,150, I =1[80,70|.
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Iliapaxyero IpHOVTOR BiX DX IpoTaz. [IpubyTok BLT eKelop-
TYV:

F(2T) =160 - 100 + 200 - 150 = 16000 + 30000 = 46000 rpe.
IIpubyToR BLI IPOTAM HA BEVTPIDIHROMY PHHEY!
FT) = 160 - 80 + 200 - 70 = 12800 + 14000 = 26800 rpa.
Bunumemo peETOD NPONASK HA IPYTHHE KRAPTA

A _ N L
I 2z, 4 3z,

imigpaxyedo 3araJbEHE ITPHOYTO, DiJeTABARIOIH HOTO KOMITO-
HeHTH B O1JIBOBY VHKITIIO

Fal )y — F227 + 3aT) — 2f(aT) + 87 (2]} —

— 246000 4 3 - 26800 — 92000 4 80400 — 172400 rpa.

TyT MM CROPHCTATTHCT TWIACTHRICTIO cymeprmasitiii (1) maimidimod
DVHEDI,

Qayeascenna 1. Heainiiini Qyuryil ne Marwomb 6a4cmit-
EACHE CYREPIOIUYTT.

Ilpukaad 5. Posraanemoc Eenimifiey dyurnio y = z°.
HAemoz — oo + egin, TO

a a2 v 2 2 2 2
{1 + cowe) = i) + 2e100w1 00 + €325 7 o127 + ons.

BaacrmpieTe cynepnosanil AIHIEHEX oJHOPIIHEX $VHEDLE
Jvi¥e BAIRJIHEBA OIPH POSE AZAHHL cleTeM TiHIEHAX anrebpaid-
HEX PiBHAHL., 3 JOIOMOTOK HEOTO IPHHEOHIY ECTAHORIIOSTRCT
SATANBHEH BHETAIAN pillleHEA 6VIE R0l cHeTeMHE MiHIMHEX 8-
rebpaiuHHX PIBHAHD.
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1.2, 3anavi HeTiHIITHOrO IPOTPaMyEAHHIT

KEpint samau piniffiEoro IporpaMyBAHHA, OI0 POSIMIAHYTO ¥
oonepeIEL0MY Oaparpadi, DoOIHpeH] 1 HAJ3BHYAHHO BAIHIBL
sagadl neniniinozo npo2pamMyeanita .

Ilpuanunoea BinMiEa 387049 HediEIfiHore OROTpaMYBAEHA
Big MiHIHHEX DolAras B TOMY, II[0 B YMOBAX HeMIHIBEHX sagau
ayeTpidacTeeaA Xoua O 0JHa HeliEifHa GVHEILA.

IIpuanunoza pizHKUIA Misk sadaUaME JIHIHHOMD T Hemiglii-
HOT'O IpOrpaMyBAEHA 6V e 0bropopeta B maparpadd 1.4.

3apas po3rIAHeMo DPHKJIAIH 34044 HediHifmoro Iporpa-
MVBOHHA.

IHpuxaad 6. Cmpyxmype sEPOSHUYMEN 3 MOKCHMETb-
HUM Apubymeonm npd HAAGHoCME 00 MexceH b § npodaxcy npo-
dyruii., Poarmamemo Ty & sanauy, 0o i B Ilpukrtani 1. Buna-
TOK CEAAIYTE HACTYVIIHL 00MeeHEA: NPHOYTOR He 6V Ie 3p0eTa-
TH IpoDopIllifiHo K1NsKoeT] Tederizopin, BigeoMargiTodoHiE TR
nijiconaccpin, A1l nrTyencac gipwa. Tle smome Tpanvrien mo me-
HiTBKEOM OPHUYEHAM! E Pe3vAbTATL 361TEIIeHES 06" e MY I POIANE
NMampuaan, sO1TLITYTOTRLEST IOMaTROT] TATPATH (CRAaIynarmTs,
JOCTanna, penaaMa), sbifILIMYCTLCS YacTRa OMTORMY TTPOTaN
(MPRBYTOT BT OMTORMX MPOTAIK T3 OWITHITIO TPOIYFTRIT -
9w, UMM 1T poapibnol roprinmi) i Tae inmme.

Bpaxyveanusa eeix gux parTopip Io3HAYASTECA Ha BMIHI I1i-
NBOBOI GyHEDLT

Z =751 + 502 + 35247, (2)

s Ao iz nrpaay (2), awvinm xy, &9 Ta &3 TATOCATLCS A0
crerrerri 0.9, 7o6ro notra ¢ nepimitnmowo dyremico, Tob nepeko-
MaTAGCS, THo MiAnora Gy (2) safoRonLae mepopaxonanmm
EHIIS BIMOMAM, 3HAHAeMO NpHpieT ninrerol dbyeERiil Koau obd-
CAT IPONVEILL, II0 BHOVCKASTECA, CRIMNIAS &, Loy, £1p. Hexal
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EiMBpEIeTE Teseplzopie, PigeoMarHiTOdOHIE i Bifeonneepis oo
BHIVCEAIOTECA 30LIBIIHIOCT Ha Ay, Awxy, Az BinmoslgHO.

Toal IpHpIeT IPEOYVTEY AZMOMHA 108 MAJHY 3HAYCHD
Arx), Azy,Axy sHAHTH 3a hopMyIo0

ATz kAT + ReAwe + kaAirs,

ae
A 1 75
b= 2 =09-T5—+ = 0.9:—",
32:1_ @1 —ig th L\j."f.-']_u
K
by = 02 — 09500 =09 G"—D,
dﬂ:’g ro=fag Lag szﬂ
qF
by = a_z —0.9- 35% — g2
dﬂ:’g ra={an T30 IVG &30

fTr: mwnmo 3 orpawanvx opvwym aas Ey, ko, b3, 3 pocrom aqq,
Ton, Tan IXHI 3HaYeHED OVIVTE 3MeHOIVEATHCA, TOMY IO II1 Be-
AHYHEH SHAXOJATLCA ¥ 3HAMEHHHEAX.

Omre, mimmona gynmeria (2) mifcmo MpHsRONTE 10 3WCT-
OIHHA 00CATY ODPHOYTKY 2 pocToM 0bedarie nponveiii mo e@-
OVCEASTRCA, IPC OIo TOEOPHEIOCA BHILE.

CheTaTogHe 3aJada HediHigro! onTAMISAIil sBYUIHTE TAK.
BHAATH 3HATEHEA BEKTOPY 3MIHHMX .Tg-:”. = [.1:| , T2, 3;3], HA AKO-
MV AVHEILA TocAras MAKCHMYMY

Tlincosa dyErmia: Z = 75277 + 5025 + 35:8° — max

i ogECUACHO 3AJOBOIBHAS VMOBAM

OdarermeHHEA: 2o + 2oq + 2y << 800,
€]+ by <2 451},
a4 a4 1y < R0,

¥woeu EeBig’ evEQETL: 8 >0, 2 >0, x3 >0




Hani ¥\ posn’MKewo 1o 3a1avy 3a OTTONO0r0I0 CImerias Lol
oporpaMi Ha ITEOM. 3apas OpHEeIeMO BEETOD ONTHMAJIBHOTO
PO3E’ABKY

zL. = |160,200, 80|,

Ll

AKAH MaKCHM13Ve OLILOBY GVHEILI0
Zym — 73+ 160%Y 4+ 50 - 200°°% + 35 - 80%Y — 14917 rpm.

JLst TORPIRTATIINT RigLMCMO ORI ALITAH AOTYCTHMWIT, 8710 T7C T~
THMAIBHEHA BeRTOD, HADPHKIAT,

23 = 160,150, 50|
Tlimnona Qymmis ma MLOMY RBCRTORT TRWIMAC 3mavCiirT
Zy — 75 - 150%% 4 50- 150%% 4 35 . 50% — 12544 rpE.,

oin Ha 2373 rpH. MeEIIe OOTHMANLHCTO 3HAUCHEA.

SAVEBLHHMO TAKOH , IO ONITHMATEHHE NPHOYTOR

Zunx — 25000 rpE. nuaifnol 2agadl SiAeIDe OOTHMAJABHOTO IIPH-
OVTEY Zimx — 14917 rpH. HenuHiAHEO aama0i.

Hpurnad 7. 3Jadewn ve ORMUMGCALHE NPOCRMYSAH-
#a. Dipya N Xode CKOHCTDYIOBATH OIPAMOKYTHHH 6AK 104 BO-
A ob’cmom 96 M3 JTmo Gary 1 Horo erirkw wormnmi 6yTR 3po6-
yeHi is sanisoberoRy, a EpHOIKa — i3 etani. Craabs v gBa pa-
sa JOPOIRUA 3anizofeToHY 13 POSPAXVHEY Hi OTHHIIIK IO
nopepxHi. I[oTpidEC BHAHAUHTH POSKIpH 08KV TAKHM YHHOM,
o100 MiHIMIBYEATH 3aTANLHI BHTPATH HA CIOPYIKeERA.

CdopMy N10eMO MocTARICHY 3aJAUY MATEMATHUHO,
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Man, 2 X

Hexaii 2, iz (aue. man. 1) LOBHAYHKITh JOBHUHY, IUMPUHY
i EACOTY Gary BigmoeigHo. Toal

Ilnowa gna = waowa gpuiul =y

Ilnowas workpeox ¢rin = 252 + 2yz.

TTexai maptietn 1 M2 panizoGeTonmol monepxmi CRIaNac o
rpir., a aprieTn 1 M2 CTANTLITGH MORCPETH eriaamac 2p mpi,

BapricTh 1EA 6aky i fioro YoTHPBOX ¢TiH, 3polAeHENX 13 34-
FizofeToHY, CKIAIAS

pley + 2oz + 2yz).
Bapricrs kpuiky Gary, apobnenol ia cranl, craapae 2pey. Or-
e, BATATEHA BAPTICTE KOHCTPVEILL craagae
Z =play + 2wz + 2yz) + 2pey = p(3zy + 222 + 2yz).

TTmo QpyRmin sacToeyoMO B STROCTI MILORGT,
Tar AK o6’eM GaEy cKIagae 96 M®, To TORHHHe BAROEYBA-
THCE CHIBEBIHOTISHH I
wyz = 6.

IIpExogaMo Do HacTyOHOL sagadl MaTeMaTHUHOI oITHMinamil.
BHaHTH BekTOp &7 = (&, y, z), ARHI NocTaBIAe MiHINYM DVHEE-
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Iinpopa dyuknia: Z = p(3wy + 2xz + 2y2) — min

i OIHOTJACHO 30 JOBOIIEH IS DEME&RYI-O'—IHM YMOBaAM

ObMerenHa: xyz — 96,

Yworw mepig’cvmoeti: x>0, >0, z>0

TTimmeom ouCRIATTO, O ITTETRYMCTITANTIT 3MIimTi — 1ie TeRi-
AOM] BHEUBHHA WAPMHK ¥, JOBHMHKE ¥ | BUCoTH = DEKY.

VMOBH 3aJa4i BASEAUAIOTEGA BAPTOCTAME OJHHKII IORSPX-
mi iz eTani — piomATTHIT TonepXm i3 3amizoberory — 2p, aravern-
HAMH 08’ ey any 96 M. Bei Haspani aMinHi — mapaMeTpugHi.

Mu posg’sxenma w0 sagauy B 57 3apad LpMBEeNEMO OLTH-
MAaNBHAH BeKTOD PpO3E ASKY

a
"l'on'r - l41 41 GJ:
AKAH MIHIMIZVe DINEOBY HYVHKOID

Z]“'i“ == p(a - d - r1 + 2 " '1 - 6 + 2 - "1 " 6] == p(‘ls + '18 + '18) = ]_‘lrlp PPH-

1.3. Pizauna mixk 3agauamu gigiitaore i
HEJIiHIHHOTO MPOTPAMYEa HHII

CheHOBHA PISHHEDOA MIE 2adadaMBe TiHifHoro Ta HeJinifinoro
OPOTPAMYEAEHA BARIIUASTRCA B HACTYVITHOMY .

Jmst aastaw AitHiATTOT O TROTPAMYBATITTIT ICTTVC CTHTTI T ¥ITiRCp-
cATbHEI MeTod IX O3B 43Ky — CHMANERC - Meirzod .

Brepime cuvnomere - MeToI OVE 3aIPOICHOBANTH AMePARAH-
enrwm naerram e, Tamrmrrow & 1949 pori 1 acrannmo poana-
ryrui n 1958 porui Jlarrmarow, @opiom, @yrrepcortow Ta -
TIHLIH.
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Jms1 sasaw momitti@moro mpoTpAMYBRATITS TAKOT0 CTATIOTO
VHiBePCAABEHOTO MeTOOY PORR ASEY He icHve. Tomy i samaui
PO3OABAKTECA HA 61IBIT BYREK] KIACH, IS AKAX MOMJIHRO TA-
TH edeKTAEBHI MeToIH IX po3s’43EY.

DeamocepeadiM yaaranlbHeHHAM CHMINEKC - MeTONY Ha He-
NiHifEi sagavi ABNACTECT K600 DAMELRE RPO2PEMYGTILEL,
ML ORYKTE NPOPAMYBAHNA .

B ganni gae MeTogd niHilHOro Ta HeJdlHiHEOro OporpaMy-
EATHA OTPHMANE IMHPOKE 3ACTOCYBANHA B 3AJaU0X eKOHOMIKHE,
DisHecy, TEXHIKK Ta B iHIOHX rajavaax.,

PoseaToR sanad nixifiEoro OporpaMyBaHHA Hoe OO OINAXY
MonHMILAOil cHMIOITeK: - MeTOIY: 3SMeETICHHA 9AcY PO3R 3Ry
sagatd, pospodEa ATTOPHTMIE IS PORR A3KY 3a7aU 3 MViEKe Be-
AUREM grcaoy sMimmx (Gianmie 1000y ma TOM,

B samagax HenlHifAHoro NporpaMyBAHHA BeIVTECA HOCMIN-
JHeHES pisEHX KNIacle 38044 i ¢ TEOpeHES ANTOPATMIE J0d TIBH -
HOT'O POZE A3KY 34049 3 BeIHKAM UHeIoM 3MiHHEX Ha EOLM.

1.4. Ocnxosni o3HaueHHd 3agad Teopil
ONITHMH3ANi] (3BiM pe3yIbTATIE)

Osnauwenna 1. Ti swinai, 30 donomozon acuy 30iienm-
EM6CS KORKEPCINEE POINPUAILCHAN PECYPCIS, HAIUBAMDOH iH-
CMPY MERIMAROGHUME 3HIRKUMU (00 WYRLGHEME L CmpyK-
mygprRamRy )

Oanavenna 2. Ti awinni, aki gupamaomes gaoso sadaui
i HE SHIBKIOMbON & RPOYec] Ho3e ssKy 3000yl onmumisayit, Lo-
SUSAHMBCA RAPUMEMPUALHIL MU SHIHHILML.

TToxait ¢ BMITIITAX: £, $2, ..., Ty. 111 37T, SR Mpamiao,
BADUCVIOTEEI ADO ¥ BUTAATL BeETODY - CTORITAKA % 400 BEKTO-
Dy - panka
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w = abo :;;T—[:L'L,:cg._...,:;;ﬂ]

Iy
Auar T oagauae SHAK T PAHCIIOHVEAHHA.

Oanauenna 3. Hucno n — poazmipricme scrmopy T, mo-
HOH# HEIUCACTIHCR POSMIDTICTIO 30004,

Tlcvmeno ¥ MPaTtTHITTIX POZPAXYTTKAK MOIKC JIOCATATH 3ITA-
gegb 10001 6inpnore. PoasxipHicTE samaui Iyise BIUIHBAE HA CRILT-
HICTE 00UHCIeHE.

HafiuacTiole obMerseHHA B IHCTPYMeHTANEHL sMIEHI Baga-
IOThCA ¥ BETAAIL pisHocTel Ta HepiBHOoCTRH:

< — MCTTTTIC uH fopinrmoc (e Girnmre),

— DopieHIOE,

> — Biynme uA gopintoc (e Menmre).

B ocraEmii gac pospobiaeHi 1 eupopamaeni aa EOM anro-
PHTMHA JOTVCEAITE 0OMeKeHES BEMAAIY:

@ = yine , Tobrox Uide yHeIO,

Yy GYACECHKRE 3MINHA,

TTe samimma, stea mpuitvac 2 sravenmsr: 1 abo 0. Tarow amin-
HOIO JeTHEO 34JATH Taky 1HdopManiio, AK BHXIT ¢TiBpodiTHEKA
Ha poboTy 4l Hi, apiapeiic Big6vIeTeeg o Hi 1 T. 1.

Hpuxnad® 8. (O0memenns.) 3MiHHL 7|, T2, T3 MOEKYTE
MIHATH 3HAUSHHA B MEsKax
0 < & < 50000
2% < x5 < 10%
0 < &y << 150,

Hemo, HAOpHEIATL, £ — YHCHO OPALOOUAX Ha dipMi, To 4
— iNle THEIo,

SEHUaPHHM MJIA SA7aU oI THMIi%ail ¢ IpENYIIeHHA Ipa
gegid eMuicmts IHCTPYMeHETAILEN X 3MIHHEY, TOOTO

120, 20,3, 20
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Ti oOMooT T TPWPOITRLO BHTTATIATOTT 13 MeRiL cvmoeT! THX
JiZAYHEX BeIAYAH, AKL BHOPaH] B AROCT] iHCTPYVMeHTANEHAX
BMIHHHX.

Osnavenna 4. Hinvosa pyrryinz ue dearxa gynryis
Bif ROMAOHEHITL BPKIOPY £, .., Tp

Z=Fley=Fla,we, ..., 00},

SLEQ MECILILTR D MARMEM AT ULHE APEACIAGACHAS BINell BoazLn-
Jyaaroi sadaui onmusizanii

B pagl sagau minsoea QYHEIIA 3a0HeVeTheA TAREM YHHOM,
1o i moTpibEe Maskcimisysame. Hanpurmaan, AKIo MiaboBa
QVHREIIE XapapTepHayve pibeHb MPHOVTRY GipMH BLT BHIVCRY
OpodyKIIii.

B pagl sagau minsoea QYHEIIA 3a0HeVeTheA TAREM YHHOM,
oIo ii moTpibue miginisgsamu. Hanpuraan, SKOI0 Oi1L0Ba
GDVHERIIT XApaKTepusye piBeHE BHTPAT HipME HA BHOVCE IPO-
IvELIT ado pikeHb PHAMEY KAIITAMOBRIATCHD IHBCCTODA.

QanaweHna 5. Hrun 6eicmop X IHCIPYMeR it L Eb X FMif-
HUX F000B0AbHIE OOMEN CHRIM 30004i, MO BiH HAZLEAEMbOH
dongemusum. Cyxynmicme Jonycmusux seEmopis ymeopoe
donygemusy MHONCURY.

Marevmaruane QUPMYTTORATIA $aTAW1 ONTHMEEATT

fHeobGxidne sufpamu eexmop IULANEND LCMPYMEN-
MEALHUY 3MINHRY i3 donyomumol MHOMURY MAKLM
CUROM, 400 Uineosn YHEYIR Ha yoomy sekmopi doca-
2O MOKCEMEABROZ0 { MINIMAABILOZ0) INGYLETINA,

HL)(IIJ_I(-_‘(: Hl:'lﬁ[]p}‘ NAX GHAYEeH b HABH BHAE T RO il.'&ZﬁpumMﬂM
PO3E"ABKY 3aTai.

Qanawennn B onygomunil BeRMop iCmpyMeHmaibHiX
AMIHHLX T, HR SRIEOMY Giab08 DY RN MPEAMAE MOKCUMENbHE
{ minimaasne ) SUAELEUNA, NASUSECTILCA GIMLMARBIIEM .
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JayeasicennA 2. Cavso "excmpenym’ € cunoninon caie
"marcumnys a0 miniagn’ . Tosy 8 mamenamee oy Hopay-
soeanii 3adedi onmusizayll MoM e 200NN PO J0CR2HEH-
HHERCIDEMOADHOZG ZHOYCH RS EAb080T (Uil
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Poania 2

3AJTAYT JTHTITHOTO
MPOTPAMYBAHHS 3 IBOMA
MIYEAHIMHA 3MIHHAMHA

He: 6yno 3’deoramo ¥ posdini 1, sagada TiEIHHOTO Iporpa-
MYTITTITT ¥ 3ITaXOIRAT MakenMyny (MiTiMyMy) Acoro
FTiATore anmebpacyuroro BRpasy (I nLoBoc PyTIRItic), Teonm
aMiEHI, 00 BXOAATE ¥ 10 GVHEOD, OigTaraoTs DeArid cy-
EVIHCCTI JiHIAHIX HepiBHOCTeH.

V BEODAJKY DBOX MIVEAHHX 3MIHHHAX IiNboBa QYHREIIA B30-
OpaRVeThCA MPAMOK AiHiel Ha IHOIMHHL. Poss’ A3aHHA cHETe-
MH HepiBHOCTeH, OI0 EX0JATE V CHETeMY 00MeiXeHE, b0
OOIACTE TOOVCTHMHAX PilleHb, R00DANK VETECI HA ITMOITHHI Ted-
M BaraToryrmarkom. [le qosnomsc nvpinmaTm safgawy rpachiy-
HO, TODTO, JATH HAOGHAHK re0MeTPHEUYHKIT ATCOPHTM POSE A3AaH-
HA 34471 OIITHMIisanii,

Hespasxaroud HEa Te, Mo ¥V DPAKTHIL pagadi 3 JROMSE OIVEA-
HEME 2MIHHEMH 3VCTPIGAKRTECE PLIKO, ROPHCTE B1T IXHBOTO
poarmTay neawdcsma. T samavwi Ao3RoIATOTL JCTNO 3PO3yMiTI
CYTE MeTOIIB MTIHiHHOro OPoTpaMyBEAERA I MepedTH 1o 38749 i3
JOBIABEHM YACIOM ODePeMIEHIX.

IIpu gopincHOMY YHel BMIHHEX HAOYHE Me0MeTpPHYHE YAB-
JeHHA Bigeyre. IlpoTe, amamoria 2 pagadaMHe 3 DBOMA 3MIHHH-
MH JO3BONAS AeTHO IepebopoTH el HelodiK 1 3acBoiTH anro-
PHTM PO2E’ AAHHA 347144 JiHIAZOD0 MPOrpaMyBAHHA B 3ATANE-
HOMY BHIEITEY.



2.1. IIlpuxnaau rpadivHoro poszeasanHm
zamadi JiHIITHOro NporpaMyBRaHHsI

Posraadeno reoneTpHUHEH po3E™A30K 340484 HiHifHOTO
OPOTPAMYEBAEHA HA HACTYIHHAX NPOCTHX MPHKIATAX.

Hpuxaad 9. (OrpEMaHHA MAKCHMAJIBEOID OPHOYTKY—
sajtava ma MakcHwywm,) Dipwa N nATyerwac TRoAVREITITO AROY
eaaiz X Tta Y. KoxHEE BUN IIMX BUPOGIE DI0Tpedye NeBHHE Yac
Ha BHTOTOBJCHHA T4 30ipKy, A came:

Bupié X :5 rogHH BHMOTORISHHEA, 2 TOTAEHE 301pKH.

Bupié Y13 rogiiHAE BUMOTOBICHES, 4 FOTHEH 30ipKH.

Ha oporasi pobodoro THxRES dipMa Mae 116 roguaE pobouo-
0 94ACY Hi BHATOTOEISHEA Ta 80 rodHE BEA 20ipey. MMpMa Mosxe
OPoJATH Bel BHTOTORNCHE] BHpoOH, IPHTOMY BHDIO X Jae ImIpiI-
&yror v 200 rpH., & BEPI® Y — 150 rpH.

Tarmi pagayui MOIKTIO MPOACTARWTH ¥ BUTIS Tadaui.

Bupid X | Bupib ¥ | Beboro rogus
Buroropnenna ] 3 116
30iprn 2 4 8
IIputyTox 200 150

IToTpibHo BHAHAYHTH, ARY KLIEKICTE BHPOOIE EOMHOTO TH-
0V Ha OpOTAR THHA DOBHEHA BHIOTOBHTH dipMa, IMob oTRH-
MATH MAKECHMAILEWH OpHAVTOK.

Solv. Beegemo sMinmi:
* — EinpkicTs BHpodie X 30 THRIEHD,
y — Hinbgiers Bupabin Y aa rumienb.
Toai Hyvae saTpadeHo
532' + 3y QUK H HA BUIYIOBNeHHA Td.
22 + 4y roguy Ha #0upanns supodis X ra Y.
O4UeBHAHO, ID0 MOBHHHL EHEOHYBATHCE CHeTeMA HePiEHOCTe I

B+ 3y < 116
2w + 4y << B
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TlosnaumMo gepes Z IPHOVTOR Bl OPOIAMEY BHTOTORTCHHX BH-
p0biE, TOXl, OUeEAIHO, IO

Z = 200z + 150y {rpH.) (1)
TaxkEM YHHOB, MaeMo 3agaay JITT:
Minsosa dyurain: 2 = 200x 4+ 150y — max. (2)

O6memennsa: bxr + Jy < 116,

2 + 4y < 8. (3)

¥mobu Hesin'emuocri: « > O,y > . {4)

Pos’pazanpa sagaui MosHHA POIiIATH HA cILIvIOUi O'ATE
EporiB.

1 gpor: nodydoese peig’asny cucmemu HEPIGROC-
met (3).04).

JLasa mobymonym MIToToRyTITAKE PITTCT MA3BRATTo1 CHCTCMT
MI CIOTATKY TO0VIVEMO ORPEMN POSE ASKH YeiX 90THPEOX He-
piedocTeil.

CHeBHIHO, D10 HEepikHoeTI £ > [} 3a00BINBHAIOTE Vel TOURK
cupasa Big acl v - Hepisvovrl y 22 0 sag0800EHAKITE YOLTOWKM,
TIO JICFRaTEL Man siccro (an. Mayg. JdaTa 30).




Mun. 3

ITo6y rvearo pioieHHA HePIBHOCTI
Bx + 3y < 116. (5)

Ax sigoMo 2 eleMeETAPHOI MATEMATHEH, Theba TodVIVEATH Mi-
mito (nun, man., 4)
Bx + 3y = 116. (&)

Mam, 4 o \ 10

TTs iy TOMITIC NEW TIOTIRTTY Ma ni minnmpomwre, Tow-
KH, Akl Je#aTh B 0THIHA 5 NIBIIOOIIE, € PidleHHAME EepisHoeTi
(2). TTlo6 sra@Te Mo TiRTACITHTTY, AOCTATTLO BHODATH OJITY
TOUTCY 3 T 1 MeperipATH mepinmiers (5),

Hemo Jigig He OPOXOITATE Ueper [MOUATOR KOOPIHHAT, TO ¥
AROCTI Hiel TOURH 8pVUEC BHOPATH MOYATOE EOODPIKHAT, TOOTO
roury O, gex =0, y = (1 Mipgeragnarun 1l 3HAYEHHS B HepiB-
mern (5), MacMo

0 = 116.

Ciite, Bel ROOPIHEATH NIOMIEHE Oif dimieio 3x + 8y = 116
BYMYTL 3aNOROALITTH mepimmieTs (5) (k. wan, B
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Man. 5

Jayeasicenna 3. Jlininw (6) 6ydyeno no dsox moikax
CAL L LM LR OM
Hiuipx =0, mo3y=1161iy— l% — 38, T;ammoy=0.mox
=116ix=11 =232
Iinguueaeni, 8K APRELAD, 3RARCHEMD i Ui mafnueyl

| 0 ]232
y| 38,7 0

JLnst araxomonTia posn’ A3in repinmoeTi
27+ 4y < 80 (%)

&y IveMo JiHi
2w + dy = 8O,

BHEODHCTORVIOUH TADIHIIIY

o | 0| 40
¥y |20 0

Jlerio smaxoamuma, Mo PImerTTay i mepintrocTi (7) ¢ MITosRe-
ta rouor Tim icro gitrico (k. wan,  6)
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Man. 6

PimienpaMyE cHeTeME EepiBHOCT S

B+ 3y < 116
2w+ 4y < &ED
=0
yp=0

£ CYEVIOHICTE TOYOE, OO0 OJHOUACHO 3aJ0BiNEHAIOTE Vel HepiB-
goeTi miel cueTeMi. FeoMeTHHUHO e 300K VETHCA BATANTEHOK
QHCTHHOKN 0fJacTed, II0 HaBeTeHi Ha ManoHEax 3- 6. Pe-

AVIABTAT IIPEJCTARITCHC Ha MO, 7
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TolTe SOTHPROXKYTHHE (JAK B ¢ MHOMHEHO JOIVCTHMEX
poar’manin samaui (2) — (4),

Bayeascenna 4. dansusnaienns macumady nodydosu
Apyuro aonepue nofyfyeame eidnosidui madauul movor, we-
pes sl npoxodsme AR, @ A0MIM CaMl LiHET

Anasus aadaui IREXOIMECHHA MAKCOMATLHOZE
npubpmEy

Mirosm Ty Touor, Mo 3aA0NOALITAC TTHM TepintrocTsam (3) ,
OOKABAHO HA Mal., 8 v BHMIAIL salITPHXOBAHOE obnacTi.

ar4 Ty L6

v | ly =80

1] 20 40
Mun. B

SaJ:LITpHXOBaHa obIacTe Oac MRONCILHE aonycmumux
prag’aaie. Taummun croBavr, U CYKYLHICTE BHAYEHb X T ¥,
Axy dipma modce npHiEEaTH. HapIakH, BeAka TOYKA, IO Je-

JHHATH 58 MEMHAMHE ITice obaacTi, He MoEe OVTH OpHHEATA Pip-
MO0,
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Jlittcmo, pOATITITCMG B STKOCTT TRWRIAAMY TOYKY 3 KOORTITA-
ramu & = 6, y = 20, ska nexinTs 88 vemamu odnacri gouyvera-
mux posn’ aain. o6 mwrorormre 6 oumwn mpoaywmic X i
20 ogEHEOL IpodvELDie Y, saTpaTATRCA - 64+ 3 - 20 — 90 roguu
ra nurorormenma Ta 2 - 6 4+ 4 - 20 — 92 roawum ma abipry. 1T sa-
TPATH Tacy Ee MOBHHE] DePeBHOIVEATH HAABHGTCG YHCTA TOIHH
HA BHMOTORNCEHA — 116 rogud i s0ipey — 80 ronud. Ilo BHTOTOR-
JeHHI EAROGIR M BRIATACMOCE ¥ BIARSTGHE THCI0 TOTHH, TAK
ar 90 < 116, a mo 3bipIi nepepHIYeMo BiARSTeHE THCTO TOIKH,
tak Ak 92 > 80. Omxze, Togra (6. 20) He 3aJoBONbHAE cXeMi BH-
POOHHOTE:, OpEAHATO: Gipnoo, i He noMe OVTH OpHIHATA.

A0 45— 200 130 R3O0

Mun. B

Posrnagemo Ti MHOMHHE TOUOK, AKl IPHBOIATE OO JeIKOT0
GiKcoBaHOTO IPHOVTEY.

Haopuxnam, 3agavo DETAEHA, UH MO:Ee QipMa oTpHEMATH
npwoyror 4000 rpn.? Tipwiimemo w (1Y 7 — 4000, Tomi moutcn
OOBHEHI 38 T0BOIBHATH PIBHAHHID

200z + 150y = 1000, (3)
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Bei sHaden 8 TOUOK $ TH ¥, HKL GAUOBONGHARITE LBOMY [1H-
TLATITIG, Ay L mpubyTor B 4000 rpr. aa morgnern. Tle pinman-
HA IpAMOE JiHie, AKa MepeTHHaE Bick w-iB ¥ Toumi {20, (1) Ta Bico
y-BiB ¥ Toari {0,26.7) (aue. man. 9). [la aidis npoxoduTs Te-
P2 MTIOMRATTY TONYCTVMAX poan’ sanin (niapison AT). Brigew
POOHMO BHCHOBOK, II0 ipha Mode OTPHEMATH IpHOVToR B 4000
TpIT. 3a THIeTn, JIms mnoro morpiGmro rufipa™a AORIALITY TOU-
KY . i, L0 BHAXOAMTHCA HA Bigplaxy AB.

Y vmosite dipMa oTpEMATH IpudyToR B 6500 rpH. 84 THIH-
acern? Jlaa nuoro migeranumo sravena Z — 6500 y eminmimimro-
meta (1)1 posnasmewo pinmamsT

200z + 150y = BA00.

Tlc piBNATIIIT TPAMOC, KA MCPCTHTAL e X-1R ¥ TouTT
(22.5,0) Ta Bick y-kie ¥ rouni (0, 30). Ila ninia ge meperHHac
MTTOPRITTY AOTTYCTHMITX posr’marin (. man, 9). Orxe, dipva
He MoMe OTPHMATH IhHOyToE B 6500 rpH. 3a THIRIeHE.

T[i.]TT{,OM FICTTO, TIO MATKCHNAAGLITG MOTJTWRC ITAYTCTTTTT TTRIT-
&vTEY GipMu JeHTh Jeck Mix 4000 rpe. Ta 6500 rpE.

MuosxuHa To90R (x,y), AKa IPHBOIHTE IO 3aJaHOTO OIpPH-
Oyrry Z, anigosodbine pisnadnw 200z + 150y = Z. Ils ainia
HOdusacmeca RiRico cmaroze ppubymey (£2) . OBl 1igii, oo
EigmoriganTs opEOVTEY B 4000 rpH. 1 6500 rpH. Ta sobpasseni
Ha Mad. 9, ABIATECA TiHIAMHE ¢Tadoro DpadOyTRY.

PieEarna opaMoi cTanore ohHOVTEY MoEe OVTH sadHcaHe
¥ BATTALL

4 Z

1650y = Z — 200z abo y= _§$+ 50

(Otre, KVTOBEH KoethiniewT dimil mopieume — 3 i BoHA DEepeTH-

HAaE BICH y‘RlB B TOMI1 —1 FU B Bl,[['.\[[lTI»IMO, o E{.Y‘I‘UBE{ﬁ KOB(#]]]IIE.HT
o}
Hi"ii eTamoro NpHOYTKY oOKH 1 TOH e Hesa e HO Bl sHAYCH-

na nprdymey 7. Tle smauwntn, mo sel minid cramoro mpubdyTiy
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oapafensHi Mix cobom. AKIODo sHadveHHA £ IpHOVTEY 361TE-
OIVeThe¢d, TO BIMMOBIIHA TiEIA eTamero OpHAOVTEY IPOXOIHATL
Jadi Bl DOUATEY KGOPIHUHAT, He SMIHITHE OPH IBOMY CEOTO
HAXHIY.

Jlas oTpAMaTT TS MaKeHMATLITOro MPAOYTRY MH TORMIIT
Bige¥BaTH JiHIN ¢cTANOC EPHBHAHHE Bl IOUATEY KOODIHHAT ILA-
PalefbHE canii cobi Jo Toro 4acy, DoKH BOHA He JocATHe Kpafd-
HEOS KYTOROE TOURHE TOMYETHMOE ofaacTi.

*

A0 %—— i — 6300

Jima
L, WMARCHMATEHOTO

- LY . -
s + TREGVTICY

v PIIOTTICY

Inman. 10eraHO, UTe JiH1A MaKcHMAIBHODO IPHEYVTEY ODO-
XOTHTE 9eped KYToRY Toury K Jjooyvernmol obnacti. KooparHa-
TH & TH I TOYUREKA K HJl.,.'J,Ll(lJ:Sl,LLH.t()l‘b THM BelAYdHAM BME)[]GHMLI,’IHH.
opoavkiiie X Ta Y, aKl TagyTh MaKCHMAIRHEDN npudyTok. K e
TOWKOR Lepernny ninli b + 3y = 116 va 22 + 4y = 80, wo
O0MER VIOTE JONVCTHMY 00JacTh poak’ ARKIE.

Hapegenl MipEVBAHHS € IINCTAROID NI HACTVIIHHY KPOEIB
AJACOPHTMY MPpadgidHore po3R A3AHES 38 adi JIHIAHOMO OpoTpa-
MVBOHHA.
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2 RpOK: SUIHAUPHRA RARDAMEY 3POCMANNRA AR
CMAR0Ze nPUOYyMEY

ITpuineno £y — 3000 1 24 — 1500 1 mobymyemo agl minii
CTAIOTO IPHOVTEY

2004 + 150y = 3000,
2004 + 150y = 1500.

Ha man., 11 i migii aoépaerE] OVHETHPOM. 3 MATIOHEA
ERANO OI0 8 POCTOM & JiHig ¢Taroro OpEOYTEY BITATACTRCA
Bl modaTHY EoopirHAaT. IIpH oboMy Bel NiEIT eTanoroe opeEdYT-
KV DapafdenbHi Mim cobof.

T
z“n’aw\'\
by
e
Ay
N
\\ .
i
ZlZE\'\\ Bt
LY
N "
] o
: TEEbT i
(J LY & T \\
Mun. 11 - R TN A0

3 kpow: BUIHAYEHHA KYMOBDT MOUKi MHOZOK -
HUKG pO038 as3Kie, Ara gidnocsidee MmMarcumymy
iAol (fyHEyil

He ergHO 3 MadioHEa 11, MakeEMYM OiAnoBol dyvHKII
NOCATAETRGA B Touni .
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4 xpor: anaxofxennn oopidunam mouxi K

JLoa 3rMaxoIRCITTS KOOPAHTIAT TOYKA K YTROPTOLMO CITCTC-
MY PiBEAEDL
B+ 3y = 116
2w + 4y = 8O,

AT MPOXOAATL Uepea Touny K, 1 3maxoanmo 11 pos3n’ AsoK:
ap = 16, yo = 12,

O KpoR: 3HAX00MERNA MARCUMATLHO20 SHALCHRA
Y4ineosol dyH gL

ITinerasanenmo koopaubary g = 16, 3y = 12 roukun K B 0i-
NBORY OVHRITID

Linax — 2000- 16 4 150 - 12 — 3200 + 1800 — 3000 rpH.

Bidnoaide: Dipma N oTpHMAS MAKCAMATLENHE THIHHeEHIH
mpydyTOR Zmax — D000 rprr., sinmo 6yae nwroronaarw 16 na-
pobie X Ta 12 upobiE Y 84 THHTOHD.

IIpomenypa posk’A3KY PO3NTAHYTOE 34 ATl MO¥e OVTH He-
peHeceHa HA BEIAIOK GiMBIIONO YHEIA 0fMeKeHb,

HMpunnad 10. Neska arpodipya NV crenlanisyeTbes Ba.
EAPOOHMIITE] DAPHHKOROS CYVMIOI, Mo cRIAZACTRCA i3 demmi,
Topdy i ryMyea. SEHTAAHA CYMIOI MICTHTE II1 KOMIOHEHTH B
mpomopriic 3 ¢ & @ 1 {mo raai), a cymepeyvitT MieTHTL i -
rpaJicHTH ¥ cHiEBigHoOIenHi 4 : 3 : 3.

TMomiesamo gipwa moke zaraza™a 10.2 ToTrrm zemimi,

15 TouE Topdy i 6.8 ToEH rviyvea. [Ipogass onHiee TOEHE ¢y Mi-
il gae npubdyTor 230 rpH., a oOHice TOHHHE cyOepeyMioi — 350
rpH. Akl ginpkgoeTl eyMiml Ta eyoepeyMINI DOBHHEHS BHIOTO-
BEIATH ArpodipMa IOMicAYHA, D100 OTPEMATHE MAKCHMAJILHHRT
OpHAVTOKT
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Popzéazanxa [anisanaui npesieranvye ¥ nATST
Taburol
Tadanusn 3

B3eman  Topp | 'vmyve  LlpuOyrox
Cymim .3 0.6 0.1 280
Cyuepeymim (.4 0.3 0.3 430
TTasmurieTrn 10.4 15.0 6.8

IIpunoveryyoe, oo arpodipMa BHIYCKAS © TOHE eybimi 1
# TOHH cyuepoyyll womicauno. Burpara el crnaaae 0%
TOHHK faA cymimi 1 4y ToHHM 1A cyuepeyminil, & pasos —
032+ 0.4y, Ila kinbKICTD 3eMILL HE LOBUHHA, 1Le DS BHILYBAT I 56
rancHoro 2anacy B 10.4 roEaA. B pesvaeTaTi oTpHEMACMO HepiB-
dicrs .3z + N4y < 10.4.

AFBaOTiYHO OTPEMYEMO CIOIERAHOOICHHA 114 Topdy 0.6x +
0.3y < 1hivvmyea 0lx + 0.3y < 6.5,

ITicna mepeMHOMEeHES 060X YacTHH HepiEEOCTeH Ha 10
(o0& Mo3baRTHEnL BT ACCSTTROBHY ARODIR), TRWXOAWNO A0 CH-
CTeMH 0DMeEeHE

8o+ 4y < 104, 6x+3y <150, =+ 3y < 68,

ARAM MOBHHE] 3810BONLHATH HeBINOMI BEMHTIHE % TA 4.
Komua ToEHA DPHHOCHTE NPHEYTOK B 280 rpH. ma4a eyarinni
Ta opAdyToK B 480 rpH. gna cyvoepeyMinri. Tak ar ob'en opo-
JAHAC CHMEAHE 1y TOHH, TO WOMICAYHHMEA UPpUDYTOR CHAAIAE
Z = 280x + 480y rpy.
TamxaM YHHOM, MAaaMO 3aIaAdy JiHIHHOrO OporpaMyBaHHA:

Minsosa dyurain: 2 = 280x 4+ 480y — max. (8)

Obmemenn: (9)
S dy <104, G+ 3y < 150, @+ 3y < 68,
¥mobu Hesin'emuocri: « > O,y > . (10}
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Poan’sizatrme aaaw (8)-(10) mponcaewo 3a nomomororo an-
COPHTMY, onAcatoro & Ilpaxnani 1. O6MacTsk MOOVCTEMEX 3HA-
ot 30bpaskera ma mar. 12 (zamrmprxonana obnactn OATRCT).

fir | Ay — 150

Ar Ay — A

| Sy — 68
/'r'

a0

2y 14000
" / Fown 11840

[~ p AT LT
e BDOD
PR Mn, s -
g lieiensieneinieny® Pl e ) T
[ a0 10
Mun. 13

Hemo sadireyeaTiH £ NpH OeBHOMY 3HAYCHHI, TO OTPHMA-
€MO LpAMY AiHIK HA unarel oy — aiHli cranoro npuSyTey .
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Ha manwury 13 sobpaseri jerinera Takax ainii, Haopn-
RJa, nigii, mo igooeizarTs £ — G000 ra 2 — 2000, opoxo-
JATE Yepes IONVeTHMY 00/acTh, TOXl AR Jigia ona £ — 14000
He NPOXOAUTE Yepes Hed, [eoMeTPHUHO ACHO, IO JIHLE CTAIOrO
OpHOVTEY 8 HAHGINPMINM sHAUeHHEAM Z OIPOXOIHTE 98Pes Bep-
muEyY B, Toura B e Touron mepeTHHY JiHIA

dr4+dy =104 1 &+ 3y =68

Koopaubary toukm neperuny: x = 8,y = 20.

TaraM SHHOM, arpodipMa OTPHLMAS MAKECAMAIBENE Opady-
TOE, AKO0 OVOe BHTOTORMATH & TodH eyyion 1 20 TOHHE cyIep-
cyMinr. Jlerxo OiApaxyeaTH MAKCHMATEHANR TRHOVTOK

Zmax = 280z + 480y = 280 - 8 + 480 - 20 = 11680 rpu.
Poarnaaemo sagauy JiHifiHore nporpaMyBaAHHA EA MIHIMVYM.

Hpunaed 11, (Orprvanss minimanszo! BaprocTi npo-
A¥TY—3asava ma MimivMyw, D pva GAToToRASC TobpHRa 13 KoM-
noHeHT gRoX TAIIE X 1Y. KomHa RoMOOHeHTa MICTIHTE HITPa-
TH, dochaTd i DoTaxx v mpooopiiax 4 : a4 : 112 : 4 : 4 gia-
ronri e, RapricTs kommorrerrra X ersmamac 0.8 rprm, /iir., 8 gom-
rmorrerrra Y — (0.6 rpir. /ur, Burororpem fobpana gacyotnes ¥
naKkeTd HEe MeHIre | KT. IloTpidHo cRIACTH ¢ VIO i3 TROX KOM-
noHeHT X Ta Y TAKHM YHHOM, I[06 BOHA MicTHIA He MeHmre 253%
HITpaTie, He nMeHITe 35% doedarie Ta He MeHIme 18% moTamy i
BAPTieTE OTPHMAHOS ¢YMITIL 0VAa MiEIMAIEHA.

Pozé'saszannnr Jlan sajadi mpeAcTanimMo ¥ nATST
Taburol

Tadaunus 4

Hitpare DPocdatr | [lotaw | Bapricts

TPH./KIL.
Rowmormerra X (h4 0.5 0.1 0.8 .,
Kommnonenta Y 0.2 0.4 0.4 0.6 mpe.

JloBpuno > 0.25 > 0.35 > 0.8
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ITpunveruyMe, oo [o6pARG, IO BHTOTORMACTLCA, MiCTHTE &
K gomuodedTa X Ly 50 goMuodedrd Y. Bapricrs naxery go-
6pran popinmoc 4, Tlianona dymmmis:

Z = 0.8z + 0.6y (11)

Tlepeiimero no cKAATAHHA 00MeHeHb. S8 YMOBOK BCi IMameTH
A00pKE Baskars He medwe 1 kr. Togd cyma x +4y ve menwe 1 Ko,
robrax + 4 > 1.

Craagenio obMeeHHA Ha HITPATH. 34 VMOBOK DAKET I0-
6pPHB HOBHHEH MIicTHTH He MeHmIe 23% Hirparie. Tax gk migi-
MaNBHA Bara DareTy 1 K., To MiHiMamTeHa KinbRieTs HiTpaTiE
B HROMY craagae .25 kr. 3 iHmmeoro Hoky, B DakeT DOMIiCTHTE-
ci Ldr kr. wirparis 1s gomuodedtn X ra .2y Kr. i3 KoM
HenTy Y, afa pasoyw 0Ldx + 0.2y, Ts wineklers nosuiHa Oyru
He MeHIDe 0.25 Kr., ToOToO NOEAEHA BEHKOHYVBATACE HeDIiBHICTE
0.4x 4+ 0.2y > 0.25 kr.

AFATOTIYHO ¢cKAaTATOTHCI oOMereHEA Mo docedaTaM i HiTpa-
TaM. BHIHOIeM Bel o0Meenaa:

z4+y>1 (uosasi)

O0.4dr: 4+ 0.2¢ > 0.25  (nonirparaw)

(.52 4+ 0.4y = 0.35  {uo hoediaran) (12)
(0.lx 4+ 0.4y > 018  {uo naraxy)

z=0, y>=0O

B pesyvapTari MaeMo HACT VIIHY 8a0ady DIHIHHEOIO DporpaMy-
BAMHA: ARl v iy, AKL minimisgrome Qyueyin (11} i 0dno-
wacno adoaosvnaomns cucntemi nepignocmer (12).

Ha maneny 14 sobpassera o0086TE TOIVCTIMIX
poan’asrin creremy nepinmoered (12), Bimwiramao, mo » gamo-
My Tpuraaai (ma niaminy ni; mpanagrin 11 2), obnacTn aomy-
CTAMUX SHAUSHE He obMeKeHA BBEDXY.
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Jini=A
Winiwuaeaul
nupToeTi

0.8x — 06y — 088

Man. 15

Jigia eramol papTocTl OTPEAMYIOTECA 15 OiNpOROT hvHKII,
ALOIo 3HAYCHHIO £ EAJATH EOHEDETHe UHeJORS sHadenud. Ha
man. 15 aobpaskeri rpw rani mimii: £ — 0.2 7 — 0.4, 7 — 1.
Axmo 2 sbinpmMYEATH, TO JiHIA ¢TAMI0E BAPTOCT] BIATANASTE-
¢Ad BN DOUATEY HOOPAHHAT, 3AaNHMIAKIHCE OPH OROMY ITapPa-
JeJAbECK caMii cobi. TeoMeTpHEYHO ACHO, IO MiHIMATIBEHS 3HA-
YeHHA OinbkoBoe PYHEDIe BigN0oBlaae BHOAIKY, KOJH JI1HiA eTa-

41



Joe BAPTOCTI OPOXOTHATE epesd ToUKY B — BepOIHEY TOIVCeTH-
Moe obJacTi, AKA po3MiIIeHa DAHEYe BCIiX BePOIMHE M0 MOYATKY
HOOPIHHAT.

Yepea roury B Mpoxo 14Tk ogHogacHo K1 minil

0.4z +02y =025 i x+y=L

Poss’aakom nux pisnanb e rouskas = L2531y = .75, Tarwum
YHHOM, OOTHMANERHOO KinEKieTio inrpagientie X Ta Y, aAxi
BEXOIATE B OOIHOKLIOrpAMOBHH OAKeT TOOPHE, & (.20 Kr. 1 (.75
KT. Bignoeinmo. MiHiMATEHA BARTICTE DAKSTY TOODHE

Zyin = 082406y = 0.8-0.25+0.6-0.75 = 0.2+0.45 = (.65 rpu.

Bucnosow {. Feowmempunuo aposymino, o gixsosa fryns-
UiA COCAZAE MANCUMAALHO20 @00 MIHIMAADHOZ0 IHAUCHHA 6
OFEQRCILE GO MY POEE RERIB I ibre MO, KOLL 8OHA 1O
KOG AIEE YENES BCHIE LY BR20MO0KY T HILKD.

B aozaseniic meopil JJIT geir pesygaomont (PopmMyg e mecs sk
OCHOGHQR FEOPEME i BYm0ei Movkie! yiibnao Pyauryls Focn-
ZAE OMUMEMEADHOZ0 SHENCHAS ([ INAX G000 100N}y Ky M08LL Moyl
OFERCILE B0RYCALULMNY 3HAYCHD.

In menpema 380MOCOBRE IRAKLON FO LLCER ZMIHHLX 7 > 2.

Qeysasucenna 5. Iz crasanozo suue BUNAUBAE, W0 JAR
AREXOINCOHHA MAKCLIY MY | MIELagny J0CMamiaen SRR Ko-
opiineme eepuiin JE2MOKYMRLKE FORYOMUMLY PO3E 4310iE.
HJuean sux aepuics cringene i momny feznocepedavom nepeaip-
KO MOXNCHE SYna § BUSHARLL MOKCHMAABHE 0 MIEEAAAbRE
anauenss glabosoe Pyuruic. Hpome maorxei wemod He mae of-
LUCARADHIX RENEBa? neped epafiviimn memodom.
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2.2, 3MiHa 3MicTy omTMizamii

V samauax JITI Mo:rHa Jerro sMIHIOBATH axicm ontmumizauil,
TOOTO 3a0a9a HA SHAXOIMHOH HA MARCHMYMY 3AMIEIOSTECT 300 -
9ei0 Ha SHAXOCHHA MIHIMY MY, 1 HaBIAKH.

Hexait, Haoparnan, norpidHo 3HaiTH MAKECHMYM $VHEINT
Z = ox + by
Hrmro pRecTH HOBY PVHEDIIO
A= — X = —ax — by,

TO BHXITHA 30498 3MIHHTE ¢Biff 3MicT, TOOTO Iepelile B 3aJaUy
Ha BHAXOMEeHHEA MiHivyMYy. [TogeEHMO cEasade Ha OpHEIAII.

Hpuxnaed 12, Buadita minimym Pyarnii 7 = r — y npu
yMoBI, Lo sMinel z 22 0, y = (] 3800080 MBHARITE CACTEM] HepiB-
HOCTei

x4y <8, x+y=d

Poszé’azanna FArio BBecTH HOBY IIIBOBY (3VHEH-
it Z¥ = —Z = y — .z, To Nerko Le0AUMTY, 110 SHEXOUHEHHS
MAKRCHMYMY &' piBHOCHIBHEO BHAXOTIKCHED MiHIMYMY Z.

T 06 TOMCTTHTH MeXaTTiZV TarkoTo MePCKOY, CROPWCTACMOCT
THM, T10 ¢QoPMYIBOBAHY 3alady MOMEHA PO3R'S34TH MeoMeT-
PHUYHO.
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Mun. 16

Ha vamoHry 16 306pasieHEs MOOIVCTHMA ofJIacTh posk’ A3KiB
1 poaTAAHYTAH BHOATOE, KOAH HoTpi6éHo MIHIMiIZVEATH VHE-
uiy Z = x — y. Uynrrupon s0dpaseda MiHls ¢Talnx sHAYeH
nimnonol gyrmii, Ta mamonca 16 nwamo, mo £, — —4n
routti {, 1) 1 Zmgx = 8 B routi (8, ).

Ha Manmroury 17T zo0paseda Ta 3 caMa 0bJIa¢Th DTOOVCTH-
MHX posE AsKiB 1 rpadiuyaud posk’Az0K 3aTadi MakcHMisanil
thyurnii Z% =y — 1.

Mun. 17

CroipcTARIAIOUA PosB ASKH [HX 3a 04T, 3HAXOJIMO:

* - * pa—
Zmax — ~“min: “pig — —/max-
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2.3. BigcyTHicTh pO3B’MI3KY, He ¢MHANH 400
HeoOMeskeHu po3s’ asku 3agayl JIII

CATvaniio, RolH 3aJad9a JiHIAHOT0 OPOTPAMYBAHES He MAag
OOTHAMAIBHOTO POSE’ ARKY 460 el PORR A30K He ¢ ¢ THHEHM, Ha-
HHE MO HECIREHOLITLHO.

Ilepmni BEOANOK CTOCYETECA BINCVTHOCTI pillleHb CHCTEMHE
HepiEHOCTeH-00MeHeHE,

Mun. 18

Hpurkaad 13. HeobxinHo sHafiTH MaKcuMyM (YHKIIL
£ = ox+bhy, arwo aminnix > 0,y = 03840B00bHAKTE CHETEML
HepiBHOCTRE

—dr+ Ty <14,
—14z+ Uy < 35,

(1)
w4y A, (IT)
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Pogeéaaanna BobpasumMo ofjacT AOODVCTAMAX
sHAYeHb BA4 chopMyIbOBAHOI 3adadl oKpeMo MIA obaacTell I
Ta I1.

fAx pupne 3 MmanmERa 18, oi odmacTi He MaOTE 3ATATEHIX
TOUOK, TOOTO cHeTeMa EepieEoeTeE I Ta Il ¥ ¢YEYOHOCTI He Mae
plens. Nosopare raxgoms, wo cucrexs nepisaocreld I ra IT ey-
nepeyiiAd, A MHOMKHHA JOTYCTHME X DITIeHb CHETEMHE HePiBHO-
creid Tra I aoposcas. Orrace, 31448 He Mae pliied b,

Jpyrwi nANAI0K CTOCYCTLEST TTAABIOCT] TIC CAMITOTO POSR 13-
Ky aagadi JITI.

Hpuxaad 14, 3ualitu MAKCHMAJIbHE 3HATEHHA (DYHKOLI
Z = dg+ 2y, arwa svidnl z = 0, ¥ > 0 sal0B006HSE CHETEML
HepiBHOCTRE

2x 4+ i = 4,
w4 2y <5

Poszeé’azanna lleperoHAEMOCE, MO MAEMO Hee MEHH I
OOTAMANBHEE po2R A30K. Ha MamoHEY 19 so0paimena odIacTh
JOOVCTHMHAX PO3E A3KiE Hanrol 3aaui.

Tar Ax AIHLA cTAMHNX sHAYeHL £ OapadentHa migil AR, To
Mae MO HecKiHUeHHe DATATO 0ITHEMANEHAX DO3E ARKIR Ha
eigpiaxy BC.

Baysaucenna 6. Ocrosre meepidyeHnA RPo Me, UL Of-
MUMELORE BEAB08Q TIYyHEELI APOXODUME vePesd KYMOay mOLKy
Jazamorymeike JORYCMULARX PLCHD SQ4HAGEMBCH 6 CiLll.
Bifsnora ROLRZRE 8 THOMY, 10 & POIZAARYTNOMY GUARDEY B0RA
apoxodume 8idpaszy vepes dal wymoal mowrie B, O vomupurym-
HURE G0RYCIHLALY Ditiets.

TpeTiii BUOAIOE CTOCYETHCR BiLcYTHOCTL MAKCAMAILHOTO BHA-
geHHA IinkoR0l GYHEI, ado, KaXVUH IHARIOEe, HeoDMeEeH-
HoeTl miakorol dyHRI 3Repxy.
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Mun. 20

Hpurkaad 15, HeobxinHo sHafiTH MaKcuMyM (yHKIIL
Z=ux+ 2y, armasminnix > 0,y = 0 440800 HARKITE CHETEML
HepiBHOCTRE

w4y =4

Poaeé’aszanna SBodpasHyo ofIacTh TOOVETHMEX
PO3E"ARKIB Hamrol modaTEorol 3amadi.



He panHo 3 MadwERa 20, To0yeTHMA 0DIACTE HeoDMerHeHa
i mimii erangoro aravernigr £ (nonw sobparkaerri myTIeTHROM) e
MOMVTE JOCATATH MAKCAMANLHOTO 3HAUCHHA, TAK A IPH pyel
Bl TOUATEY KOOPIHHAT HiNkoBa PVERNIA Z HeobMeEeHO 3P0
crae. Ade ninboea GyHKRILA Mae MiHIMYM Z,,,;, — 3, AKOI0 BOHA
OPOXOAUTE Uepes ToRY (3,0).

Mosze cRIACTHCA CHTYALLLA, KOJMH 3HAYSHHA HiAboRol hvHK-
IIil B TOUKAX BAMATORYTHHEA MOIVCTHMAX PiOieHb He obMeEeH]
Hispepxy Hi pEHaY. IEOINMH ¢TOBAME, MARCHMAJBLHE QHAUCHES
OpAMYe 00 +oc, a MiHIMaaIEHe I0 —oc.

Hpurkaad 106. HeobxinHo sHafiTH MaKcuMyM (YHKIIL
£ =2y — x,armasainnix > 0, ¢ = 0 440800 BHARKITE CHETEML
HepiBHOCTRE

w4y =4

Poaeé’aszanna SBodpasHyo ofIacTh TOOVETHMEX
PO3E"ARKIB Hamrol modaTEorol 3amadi.

18



He eEAHO 3 MadoHEA 21, JonyeTHMa odJacTh HeodMee-
na i mimi eramoro sravenms Z (RO sobpametri TyniTHpoM)
He MOMYVTEL O0CATATH MARCHMAJBHODO 3HAYSHHA, TAE AK IPH
pyel v HAOPAMKY CTPLARH, II0 BKA3Ye HANPAMOK spicTy £, Oi-
JBOBA GVHEILA Z HeobMedeHO 3pocTas 10 +oc. Ale 1 opH pyel
¥ IPOTHICHEHOMY HAOPAMKY OiNLoBA PVHERNIG 7 HeobMeeHD
vOVBae 0 —oo

TobTe, zagaga JII v posTIATyBaHOMY BHIAIEY He Mae ¢cEIH-
YeHHX pillleHE.
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Poanin 3

EJEMEHTH MATPHYHOI
AJITEBPH

TvT MH DpHEeIeMO OCHOBHI BH3HAYCHHA 1 IpaBHIa IiF I
MATDATTM I (MITOIKATTITT MATDHITL, BCKTORIT, MATPHYTIHE 3aTHC
cHeTeMHE NIHIHHEX anredpaidayiux pieHAHE 1 11 posp’ansauna i
irrmri), TTi sijronroemi meobxiAT TS OBy WITIGT MAcTYTITWR pos-
Oinie, OPHCEAUYSHHY CHIIACKECY-MeToNY, OI0 & OCHOBHAM ¥ Po-
ap ABAHHIL 3agad TiHifAHOrO OporpaMyeaHEA. BDijasdl goriaamHi
EimoMocTi 9iTad sEalife B posgitax - MaTpuni i BH3HAYHAKE 1
"CueTeME NIHIHHEX anredpaidvEnx piBHARE ¥ K¥pel BHIOL Ma-
rewarwter [B]. Peamisatis arropwmwin marpaumod anmebpr aa
nomomorote grnrerii Kxcel posrnsmacTnes B [2],

3.1. OsnauenHa MaTpHII Ta BEKTOPA

Oanauenna 7.  1Ipriuorgmuow mampuuen A posmiproc-
MEM X N HAIUSACHO MACUE YUCeR a5, 8 — 1,...omy§ — 1,01,

3

FANLCRHEX [ GuAanti i afnieyl i3 padie mae n Co8nuia.

Hpuxaad 17. Marpaus

1) €1y 813 414 615 2 -1 0 2 -1
A= an op am o1 o2 | =1 1

g3 3z Gi3 434 635 3 8 71 2



Mae poaMipEieTs 3 x 5.

EnemMenTad miel MaTpHIIl Hagadi KOHEReTHI BEAYSHEA,
TampuRaa, aa — 2, a9 — 177,70,

Oanauenna 8. Mampuus é sruii vocno padiie dopienic
HUCAY CHOBMYUKIE HAZUERE MbCH REAIPLMIO0.

Haopumaarm
2 1 3
A—12 1 3
1 -1 1

& KEATPATHA MATDHIIA
Baxxaupy polE ¥V MATPHEHHAX DePeTEOPEHEAX BiIBOTHTECHA
HYJALOBIH , ONHHHYHIHA Ta JiaroHAJLHEIH MATPHOAM.
Hapegenmo opeEEIaIH HyALoBOL (I, onmEHYHOI £ 1 glaroHann-
"ol D maTpHOE posmMipHEoeTi 4 > 4:

0 0 0 [1 0 0 0
on a0 0 1L a0
a) 0= , @) = ,
006 00 0010
0000 | 00 01
2.0 0 07
Q on
B) b=
a 0 2 0
a o0 2]

Oanauenna 8. Bexmopon aumiproemi n HAIHEAENbOs
ynopadrosanuit nalip vucen {a, ... an}

b1



BenropH BATHCVIOTEG ¥ BHTAAI CTORIITA

]

az

860 pATERA

ET:[r:.l [ aﬂ]:

YT — aHAK TPAHCGHOIIOBAHEHA, KA yEasve, 1Mo BEKTOD &
an0bYVTHH 13 BeRTOPA & 3aMIHOK CTOBRIIA Ha PAIOK.

Ouenumre, o BeTTop-cToRTIrK (1) ¢ MaTpHIsT poswi pioc-
min x 1, a newrop (2) — marpwua posvipmoeTi 1 x n.

Qanawennn 1. Bexmop, y sroay odur 3 eaemenmnia dopia-
ae 1, @ inwl pani 0, HRZUGAEMbCs DGR LLLHILM.

I punna@ 18. PosrnsEeno OHHEYHY MATPHIH PO3LIip-

goeTid x 4
1 000
1 00
F =
0010
g0 01

Ii cropnuAKE YTROpPeH] OAUHAYHIMH BeETODAME

1 0 0 0
B ] 3 1 B 0 3 0
= NE 7y = N fa— . By — o
0 0 1

A pIIEM— OJHHAYHNMHE BeETODPAME
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B=[1 0 0 0], 8=[0 1, 0, ,0],
a= 0,0 1, ,0], &=[0 0 0 ,1].

Oanawennn 1. Mampeyi oBuranosol euniproemi na-
FUEAIIMBOA DIGHILMIL, ARULO [X CREMEHIMU Bieni.

Haopuxnan, MaTpHol

2 1 3 2 1 3
A= |2 1 4[|, =12 1 3
1 -1 1 1 -1 1

pieHi, TobTo 4 — B.

Marpuni
2 -1 3 2 1 3
-2 1 3 D_ |2 1 3
1 -1 1 1 -1 1

He piei, (O # B), Tak Ak 41w = =13 by = 1, a1 7 o,

3.2. Crangpuuii 1o0yTOK TBOX BEKTOPIB

Oanawennn 2. Crarsprum ofymeos deox sexmopie
{ar,...an} o {b,... 0.} sumipuocnti n Hasusaemses wueao,
pigue eyt nonaprex Jofymiia (X KORNOHEHMIE

Croasprui dodymoe = a by + asbe + .. agfy,



Jayeumenrna 7. Sanucywoui suxitni gexmopu {a, ... ank,

{b1,... 6.} ado y euznadi cmosnyie
o T T
a0 _ E3"2
g— bh—
Ly by,

ado padia

= T -
al = [ ] g iy ], h = Mty b - by ],

X CReASDRUE FOSYMOE ROZHELREMO!

(@mb) ado (@',b ),

moono i
(Es _) = (ET-. b } =l + uubs + . upbs-

3.2. Mnomxenna maTpuub

Hexaii e ol MaTpizOoi

A= il 2 MEMPUYA posyipHocmi 2 x 2
N Qs ag {ea padu x deg cmosnya )
_ biy fiz s mampuyd posniprocnti 2 X 3
Boy bos  bag { dea paiu x mpy cMosHya)

ot
o



Sayeascenna 8. Hodymon mampuue C = AB ienye mane
o Oy aunadiy, sienn Lueas cmosruis mampuai A dopiene
qsucay padie mompuyi B.

Hexaft gobyTor MATPHEOL 300DAKYVEMO V BHILALL
TSP ny] o1 1 By B

Cgl Cgu o C23 g oz bor  Bou Bog

ITpanumo MIOTRCTTA MATPATE, CIICMANT Gy MaTpum (1 —
AR aopisvioe pobyTry +-i paaka marpunl A va §-i erosnuesi
MarpeEnl B

[ E‘JJ_J_ |
en =[an we | . = a1 +aeba;
21
b
ez = an we | ; = a11g + arebes
22
[ z‘)]_;_; |
i =[ an we | . = a1y + arebes;
23
[ E‘JJ_J_ |
en = [ 4n u | . = a1 by + taebn;
21
o
grr = [ 4w | ; = a1 g + tabe;
22
[ z‘)]_;_; |
toy = [ 4w | . = a1 by + tebs.
23

Hpuxaad 19, 3uaditu gobyrok maTpuus AR 1 BA.



Poezeé'raanna BHKOPHCTOBYIOUH BHOHCAHI CITiIBBIT-
HOITeEHA, OTRHMASMO

2.341-1; 2-14+{-1)-1 2-442-1
1-34+2-1 1-142-(-1) 1-442.2

T 1 1
s -1 8 |

JTobyrore M7 A e icmyc ToMy Mo YHeio CTONTUrKIn 2y — 3 ma-
TpuIl B He cOiBOagae 6 UHCIOM PAIKIE g — 2 MaTpuOi A,

A-B=

Hpuxaad 20. 3uadru gobyrok marpuns O 1 DC.

3 1 1 1 1 2
O— 11 =1 2, D—|1 0 2
2 3 2 2 =21

Poazéasarnna BHEKODHCTOBYVIOUH BUONCAHI BHIOE
CIIBEITHOOISHHA, CTRMMaSMO

3 1 47711 1 2 12 —5 12
cen— |1 -1 2 10 2|—|4 -3 2], (3
2 3 2]l2 —21 9 —2 12
1 1 27r3 1 4 8 6 10
pe—|1 o 2 1 -1 2|77 8 |. a4
2 -2 1][2 3 2 6 7 6

Tax ak &0 £ DC ro poiumo BUCHOBOK, W0 10OV TOR M-
TPHIE 3ANIeEHTE BT DOPSIRY ¢l BMHMKHAKIR.

ToMy, BEROEVIOUH MEGHEEHHA MATPHIEL, HeOoOXITHO BRARY-
BATH IXHIiH DopaIok Iepe MHOMECHET.
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Haoyrok (13) e staoxenns nampogi I sxieq no O (aba mio-
seenns mampugi O enpaga aa D).

Hadyrok (14)e muom esns wempeyi O 3xige na D (360 mro-
scenns mampugi D enpasa na ).

JaysanceHna §. Buropuicmosyionl npgeuao MHOK eHHA
MO b, CHANAPH L FOBYRIOK 82 mMOMa

{ﬁ-|;---a'n.}: {bla‘“bﬂ-}

FOM RO SQILCEMLLL if GU2ARd]

@h=a -b=5 -z

de i } _ )
a b
g _ by
a— bh— ,
thyy by,
=T -
al = [ My fhy ccc fhy ], b = M b - b ]

iy |
=]



Poanin 4.

CUMILIEEC-MATPHIII

4.1. RKanomiuna ¢opma zamucy zagau JII

IleporaM KpokoM B peaJrisanil cHMILIsKe-MeT0I8 € BAIIHC
obMelKeHb ¥ BHIIAI HepibHOCTeH 0D MeHeHEAMK ¥V BETIATL
PlEHAHD.

Hpuxaad 21. Maecmo sagawy JIII:

T
Clay 4+ Cay — max. (15)
O0MezeHES:
dr 4y <102
6 + 3y < 150 (16)
a + dy < 6R.
Voroea HEeBLE €MHEGCGTI:
5> by >0, (17)

Bromaur gomaTionri aminmi ¢ = 0.¢ > 0, ¢ > 0, Mmoo
sanritrerre samauy (158)—(17) rma exninanenmmy 76
T
Cra) 4+ Clay — max (18)
ObMerxenna:
I+ 4y +£=102
Gz + 3y +w =150 (19)
o+ 3y +v =868



Vuoem HeBix eMECETI:
A

e 0y>04+70u>0,u> (L (20)

Oanauennn 13. 3anuve sadaui JIH g aueandi (15 )—(17 },
Y RELG Fyempieae mecs Mitbin 3nas Hepigrocmi " <" nozuaaeme-
€5t CIRAH OGO

Oznavwennn {4, 3anve sadoui JIH gy uznadi (18)— (20 ),
Y #Eil ofMen cams sonueani y auzasdi pigrocmei (19 ), wo3u-
BAEMBCA RAHONILH 00,

4.2, BasucHi i nonyerumi 6asncHi
pillleHHS CHCTEMH
obMexeHDb — piBHOCTEIL

Posragmnemo cweremy mpnox pinmant {(19) nig b swinnmwx &,
U, Ty tl, e
Ir+ 4y 4+ =102
Gz + 3y +w =150 (21)
@+ 3y +n =6k,

Tlexah yeuerewi (21) n—m amimmex (v mamomy rama iy n — b,
m — 3, n —n — 2) mpupinmami A0 TYAA, a m aMITITHE, Mo 3a-
AUTIAIRCST, (¥ TantoMy DHIanky m — 2) smakdacri 3 orprva-
Hol cHeTeMH PiBHAHE. Take pilleHHA HABHBACSThCA GQINCHIULM.
ArII0 HeHYIBOEL KOMOOHESHTH DasACHOTO PillleHES TOJATHI, Te
BOHO HAGHBACSTECHA aﬂnyﬂfﬂ LEJELE ﬁ{lb’uﬂﬂ.ﬂﬂ.
Haupuwnay, vornagemo v (21y y = 0, £ = 0. Toyl orpu-

MAaEMO CHETEMY

3 = 102

Gx 4w — 120

@+ — 68



HOMIOOHeHTH BeETOopA
Zo, = [34,0.0,—54, 34|

¢ DARACHEUM pimleHHAM. BoHO He ¢ JOOVeTHLINM, TOMY OII0 —ad
- Bige'MEE THCHG.
JIpyreo pinrerr

Ty = [0,0, 102, 150, 68|,

orpumade 13 cucremu (21y upu = 0,y = {0, & nouycrumunm 64-
BHCHHAM pi]:r_IeHH.'.'-[M.

4.3. Cunaerec-marpunsa

Crcrtemy (21) MmoskTa mepemHeaT™i ¥ RHTT

3 4 1 ] 1] 102
b lad+ | 3 |+ |0 t+] 1 |t | O |e=] 15
1 3 0 ] L1 GR

Oanauennn 15. Mampuys auzaniy

341 0 0] 1027
6 3 0 1 0] L50 |, (22)
1 300 1] 68

o ompusana iscecienw (21 ), pazusacmbes RIULCIRAROW
{po3wupenom).

TTaym reosrerrorm eronmuniom maTpri (22) mamewo svinmy,
axili piE BigToRigas

T oy t ouou h

3 41 00 102

6 30 1 0 14

L 3 001 68

(23)
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Thyvm s1c By RaMP TTOITIAYATOTLCST THATORI AN noropw. STt na-
ro 3(23), newropn £, 4, T

1 0 ]
=10 a=|1]|,0=|10
0 ] 1

€ ONITHAYHHLI.

CHIHENYHI BeKTOPH ¥V IPHeIHAHIT MaTpHOl HASHEBATOTRET
Susucrumnw, 3vimm #,w, ¢, TO BiANOR AG107TL BaASHCITHM TCKTO-
Pan, TAROE HAZABAKTE GAZACHIMHE i 3allAcYIOTE 3JIiEA BiT Ma-
TPHAI

) y obouow b
t 3 4100 102
. (24)
t 6 3 0 1 0 150
v 1 3 001 68

Qanawenna 16, Hpucdnana mampuigs cocmea aampug-
HUX eRsHb (3 geefenume A03Rauer il Qus crmosnuueia i
padxis sudy ( 24 ) nasusacmsca cCURREKCOM-MAMPIULYCH.

4.4, IloOymora 6a3ncHOrO pilleHHN
CHCTEMH JiHIHHUX ajaredpaluaux
PiBHAHL O CHILIEKCi-MaTpHITi

CHIAeEC-MATPHIA, D00V IORAHA II0 ¢cHeTeMi TiHIARNX anre-
OpaiyEUX PIBHAHE, JO3EOIIAC JerKO BHOHCATH 11 0asHcHe pinleH-
HA.

ITPABHIO 1.
s 0depmeanns ORSUCHO20 PIIEHES CLCTLOME LiRIAHLY @iL-
2e0paiHIY PIGHARS 110 CLARACKCI-MAM Lyl Re0bxidno:
—NOKARCHE HOOQZUCHE 3MIR R DIGHILALE 1YL,
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—OQ3UCHE 3MERHL MPREPIERANTL CALMERTTAN CIRDBRAYUKE 8
CURACKCE-HAThPLLT

IHMpuxaad 22. 3BxaiiTe 6asucHe pimenH# cuctemu (21)
o cuaerci -MaTpuri (23).

Posge'aaannn Ilormagemo BiabHI svinHi piHA-
ri oyt x =,y = (. Bagucnl amingl §, w, v AOpPLEHHIEMO Biy-
OOBiIHAM eIeMEeHTaM CTOBIIHKA '

t— 102, 4 — 1580, v — 63,

4.5, Ilepexin y cuMIaeEc-MATPHITI
0 HOBOTO 0a3HCy

Posrnagemo saJauy ODepexoly B cHMILISKG-MATPHOI M0 Ho-
EoTe Hazdcy. A NoxasaHe B TooepedunoMy Taparpadh, me 1o-
8BOJLAC 3HANTH HOBe BARHCHe PITIeHHA BUXINHOL cHeTeMI TiH1H-
HEX anredpaidyauy piEHAHE, ToMY AMTOPHTM DepeXomy B ¢HM-
ILACKC-MATPHIL 70 HOBOMD GABHCY 3ACTOCOBVETECA OPH PO3R"A-
SAHEHI cHeTeM JIHIAHEX anredpaidHuX PiBHARD i, 30KpPeMa, IRH
peadisanil cHOIekea-MeTony.

Ocuoerd sadayia: nepexid o Hosozo 6aaucy

BuginumMo, HAIPHEIAL, IDVIHE eIeMeHT DePOIoro CTORIYH-
ra n cuTackci-mMaTpuri (24) knagpaTom

& ¥ t ouow i
t [ 3 4100 |12 @5
w |[6] 3 0 1 0 | 150
v I 3001 |68
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TTorpiano rak nepeTroprTy eumactke-vaTpuio (25), mobd
BeKTOR T Depeiilior B OAMHAYEHE BeKTOR

3 0

z= —er= |1

1 0

TOOTO BRETOD T CTAR DASHCHEM 3AMICTE BeETOPA T, [HITAMH c10-
BaMH, 3A1HCHATH TepeXid Big 6azucy (I, ¢, v} o basucy (I, v).
IIpy OpoMY roMoBHHE eleMeHET NepPeXoddTE v 1, a inmi sMinHl
B

Oanavennsa 17, Budinexuit exesenm y eeRmopt , uyn ne-
Pemaapoeinnes (  Hauomy suiadiy 6 ) ~O3L8aEMbes RPOBLH-
HUM. SHIAHO ¥ HOIUSICT bR @XIOROT, 0 3MIHRO T — BUXIOROT.

Posp’azanpa ocHoBHOI 2agaul PPYHTYETRCA HA PORR' A30HE]
Takol ZonmoMLAHOL 3aaari,

Honomivne zadawa: nepemeopenni 008LAHO2G
SCKINOPE 6 00 WHUTHIE

Bei obgrcnen A, 1A HaouHoeTi, OIpokedelE] Ha 4-MipHOMY
perTopl. Hexall jaHHHA PexToOp T 13 BHIINCEHM OPOBLIHHM ele-
MeHTOM

Tpeba BEEHAYHTH MATPHI B, OI0 MepeTBOPHTE BeKTOD T B
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OIHEHUHEHE BeRTOD €

{

TODTO

BT — &;.

Pozé&asanna.
1 epoz:

® 10 BeETOPY T OVIVEMO TOIOMIEHHEH BEKTOD Ty
{ryrimaere 37 36iracTLes 3 imAcKcoM TTponi -
MOT0 CACYCITA G3);

* 3aMicTh OPOBIZHOM AleMeHTA BYIVEMO THCI0
L.

ag?

s 33MicTh IHOIAX eMeMeHTIB c¢TABAMO UY&CTEH
Big JmimeHEA OHX eleMeHTIE HAa OpoBlTHKHA
eleMeHT, V3ATL 3 IPOTHASIEHIM BHAROM.

e

i

2 wpox:
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MaTpHIld NePeTROPCHHA OTePIRVeTERA B OMHHHY-
o Marprni, 4 X 4 3aMiHEOW TPeTBROTO CTOBITIHEA
ma MOTOMiKITVE ReKTOp Z3 (Tovep crormumra 361-
TACTLES 3 TOMCPROM TTPORI IITOTO CACHCTTTa)

10

01

- 0 0

00
Hpuxaad 23.

i
N

{
0
{

1
Q
{
Q

0
0

_m
s

a2
al
1

g
a4

an

TloTpiéEe NNOYIVRATH MATPHOW ¥, T0 3TIHCHIR NePeTRODSH-

HA

Pozé&asanna.

Ileperipra

0

Pl i

N3]~

Bz = &.

3%
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Oanauenna 18, Mampouwio B 8 onomimniis sadeui dy-

demo nasusamy MoplaHosod REPeMEOPIOIOLOIC MM PUELCH
(jordan Irasformeiion matrix, JTM).

Poze’szauns ocuoenol 3adaui, Bignorigmo a0 maseacEOro
AMCOPHTMY

1 00 1 0
w—| & |[sE—=|0 1T O|=B—-]0 . 0
1 0 1

b —

1
: _
-1 00
TToMuomAEMO OPHEeIJHARY MATPHITH

3 4 1 0 0] 102

A=|[6] 3 0 1 0| 130

1T 30 0 1| 168

HAa MATPHI SI1Ea

-1 0 34100
AM—BA-|0 | 0 6301 0f-—
-1 13001
0 21 -1 n|av
L 30 5 0|2
2 B
030 -} 1|43

3a MarpHOen A; sanHeyeMo CHIICKG- MATPHOI

iz ¥y + woow b
A VR S R S I 1¢
z | L La L o |2
e LO 20 —F 1 |43

Bieamariuu ve Oasuci gainnly = (0, n = } 1 upupisHionun
fasHcHl sMIEHI KOMOOHeHTAM BeKTOPa b, OJepiEyedMo BeETOD
HasHCHOD PilleHHA :[.-?; — [25. 27, 43]. Ie pinreHEsa JonyeTHMe.
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5. CHMILIEKC-METO

H5.1. AdropuT™M CHMILTERC-MeTOXLy

PosrnageMo 3acTOCYRAHES CHMIIIEKC-MeTONY Ha IPpHRALT]
sagadl JITT eragmapTHOro BUCASIY .

Hpuxnad 24. CrpysTypa BEPOSHHELTBA 53 MAKCHMAJb-
HHEM NPpHOVYTHROM. DHpMa cRIATAC TeIeEi30opd, BigeoMargiTodo-
HE 1 Bigeonaecpl, BHKOPHCTOBVIOUH KOMIIICRTYVIOY] BEY3IH TRROX
Trmin A, 7O,

Butpara ROMOJICRTVIOUHX EVAIIE HA HOMHAR THI EHPODIR
3AACThCH TAGIAIICH)

Kovnaerryoui Ryzmm
TunA | TaxB | TunC

Tenepizop 2 1 2
Biagomarniroduon 1 )] 1
Bigeomneep 1 0 1

SamacH KOMILTeKTYIOYIHX BVAIie A, B 1 ¢ Ha ecxaagl Biqmosia-
HO cTAHOBIATE 800, 450 1 600 mrye. Ilpogass Tenepizopa, Bloeo-
MartiTodqoEs UH Bigeondespa IPHEOCHTE TPHOVTOR B 7h, 50135
CPH. BiIOOBIAHO.

Tpeba BHAHAYHTH 00’ ¢MH BHOVCHEY ROMXHOIO BHIA OROIVE-
Iil, ARHA MARCAMI3VIOTE AK] TPpRO6VTOR QipMI.

Posge’azannn Tpwivem nsoer miyganmx (in-

CTPYMCITTANLITIX) 3MiNmax wiaewicTn Tenerisopin — &, nigco-
mMardiTaoris —y, Blagunespls — 7, Akl Burorosine dipyaa. To-
1 samada Modxe 0VTH chopMYyILOBLES ¥ BHIJIAI]



T
Z = The + dly + 352 — max.

O0MezeHES:
a4+ 2y + 2z <R
x4y + 0 <450
2 + 4+ 2 < KON,

Vuoem Herix’eMECETL
A

xxly>iz>0

(26)

(27)

(28)

Brogamo gogarrorl amingi # > 0, w > 0, v > [} 1 DepexogumM
rijr 3amaui (26) — (28) n cramaapriovy BUTIST 10 3aavl o Ka-

HOHIYHOMY BIHIL.
Z = The + dly + 352 — max.
2+ 2y 4+ =2+£ =800

*+y+ 0+ =450
2r+y+ 24w =600

Vuoem Herix’eMECETL
A

xxly>iz>0

(29)

(30)

(31)

CHMOIeR: MeTom DoTpedve 14 cBoel peatisanil IBOX eTADiB:

o CKIAJaHHA POSIIAPEHOL CHMILISKG-MATRHIN.

s BugoHanHAa CERIHUeHO] LOCHIAOBHOCTT CHMAAEKC-MEPEIRER-

Perb, HKL UPUBOAATE N0 MaKcamisanll niisosol (hyHruil.

1 eman: craadanun pPo3ULLPeHol
Mampuui

CUHMAACKC-
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SaOHImerMo TiAE0EY PVERIIK ¥V BAMNALL piBHAHEA
—75x — B0y — 38z + Z =1L (32)
i npracanacwo Horo 1o cwerem i (26)

242y + =+t = B00

e+ y+ 0+ u=1580

2r 4y 4z 4+ 0 =600
—The — oy —3hz+ 2 =10

(33)

Jlnst ererewn (33) anAUatitTAy TATTON 3aTHCYCTRLEST CHMITICKE-
MATPHILA

7 y z t uow Z b
t 2 2 1 1 0 0 0 800
T 1 1 0 0 0 0 450
2 2 1 1 Q 600
Z =75 =50 =35 0 0 0 1 0

Oanauennn 19. Koehivicumu ocmannenzo paidna
CLLMAACKC-ROMPUL] HAZRERIOMbCSH IROEKCEMIL

Jayeancenna 10. Pisuannn (32 ) sanucyemuvca marxum
qunom, uiofd axinna 7 exodura 3t anaxos +.

2 eman: cuMpiexc-prepemeopeHHa MG 3HAxX0-
ANCeRHA MARCUMY MY BinbO80T hyHryil

IIpH DomyEY ONTHEMATEHOTO POSBARY JONeDEVIOTReA Ty -
IOUITX MPABH.

IIPABH IO 2.
Basucka aminna X we nidaszae saninl.
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ITPABHIO 3.
Heuwo gei inderen Godamui, wo & dyneyis wae warcu-
MAABHRE SHAYEHRA.

Hexait e Big’enui ingerca. Toji nogaasnril mepeTBOpeHHA
[IOJACAOTE ¥ HACTVIIEOMY.

Azopumm EPeMOZe CUMRLAPKC-NEDETREODCHHA

A) Brbwpacwo rrafmvenmrai nin’ cMmEd inere (tobro imaee,
Mo Mae HARGLNIBEOIe 3 ABCONIOTHOK BeNIHIHEOK 3HAYEH-
nAa). Men inpeke BUsHaune sxidny sminay.

B) Tlexa# yeronmuuiy nximmol suritnoi ¢ dedamni wocdimicn-
TH. KoedinieET, 1o ¢ToiTE ¥ ¢TORNUHKY B IPABHX TACTI-
HAX HABIPOTH JOIATHROTO KoedilleETa, DiaHMo Ha Ieil
Koedinienrt.

Beeprime geaiy, o il mnl af0 #YAbOGE CACKHEHITILY CINO-
@Ry BXIAHOL 3minaol 8 YMEOPEHHI HRCIHLOK HE BLILOHU-
CIROBHIN RO

B) OrpAaMycMO CTITLRI 9acToT, CRIALIH MACVO AGMATITIX 1Ko-
edidoienTie. HaliMeHIOA 13 OHX 94cTOE BHRHAUAE GUXid
Ay aminday. Ha neperenicrosuuy ks Bxignol aminsol iz pay-
KoM BHXINHOI sMiEHOY 3HAXOIHTRCA NPoBiTHEH elleMeHT.

T ¥ cAavnaenc-MaTpHIT NpoRcAcwo 2amMiy 6asvcy TakAmM uH-
HOM, 100 CTORIAIE, e 3HAXOIHTECA IPORITHAH e TeMeHT,
cTaE DASHCHHNM.

B warpatd (33) madimerrmrw it inrrence — 75, Tomy exigma amin-
HAET.
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JLas posrastTyRaToOTo MPATCAAY THMTAITCNO BCTETOD T, bra
perTop “UacTRE"™

2 800 800 : 2 400
| p | 0| g — | 28051 | _ | 150
" 600 | ° 600 : 2 300

-7 )] — 0

Hafimenma nactka — uncyae 300 pignorizac GasHcHIH sMIEEIR 1,
Tobro nwxiamra awitma — @, a TPOBIIITAE CNCMOTIT — TACTO ,
AK MOKA3AHC ¥ cHMILIeRC-MaTpHIIl

& Y z t uwow Z b
¢ [ 2 2 1 100 0 BiX
U 1 1 n 01 00 450

AAxiaua

saluua 4— ¥ 1 1 g0 10 60X
Z -75 =50 =35 0 0O 0 | )

(34)
T
BXiTHEL

EMITITTA

ITPABHIO 4.

Bziftno 2 sazaxennio meopicio A1, sacmocnsiyonn cusniewe-
AEHeMEOPLH AL CRIHYSHE YECA0 pasia, mu npeiideso o sunad-
Y, KOHAH GO iROeKCH crRaryme He8I Emuive ad0 acinannsi-
M0, w0 3adaue I ne wae pirienns.

IIporegeno mocnimoeHO HeobXIigHI ciMITeKe-TePeTRODSHHA
INA PO3NAHVEAHOTO IPHEIATLY .

1-¢ cumnierc-nepemeoperua mampuni (34 )




B cummnerc-maTpati (341) Tpeba mepediTy Big Gasucy (L, w. v)
oo Gasmey (I, u,x). 3rigno 8 anropaTMaMe (IEB. Poagin 5) Ba-
MHIOeMO JIA BeKTOPA T JoJATECBHE BeETOD T3

—
I
S

H
|
o]
5
|
Ral—

=7h

W

wl

LyaveMo MaTpHII0-MepeTROPEHH

1000 10

0100 01

E=loga10|7% |0 o

000 1 0 0
IpHegEAHY MATPHLO

2 2 1 100

U I T S R S

"2l 11 o1

75 —50 =35 0 0 0

= o oD

-1 0

]

,2 0

1

= (35)
;0

T 1

800

450

600 (36)

0

MHOKHMO 3JiB8 Ha MATPHIIO B i ogemrveMo TPHeTHAHY MAa-

TpHIo A HoBo! cHMIIeke- MATPHITI

1 0 10 1 0

1 1 1

i L g1 L g
Ay =BA= f l‘* 2

5 3 00 -3 0

a5 ki 7h

-5 5 o0 B

200

150

300
22500

(37)

Ilo MmaTpHOl 4| BEIHCYEMO HOBY CHMILIEKC-MATPHINIO 5 6a3icoM
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* y z ¢+t uw v Z b
¢ TOo L 0 Lo L 0 | 200
w |0 2 Lo 1 1 0 130} (38)
= [ L L L o0 =L oo | s |
Z Lo -2 2 o0 T 1 | 22500

¥ ouminere-marpunl (38) e sl emHni i gewe — % Tomy
Tpeba 53pobHETH MIe OJHe CHMIITICKS TepeTROpeEHA.

2-p cuMILIEKC-LEPeTEOPEHHNL

Bxipna spinna . A BUSHEYeHHA BUXIAHOL SMIHHOT Ta Be-
AYUOID BAeMEHTA BHUWINEMO BEETOpY T, & 1 Berrop ., Hacrgn”

1 200
g=| 1 |—a=| B0,
A | so0 |’

—2 22500

200 : 1 200

ol wo: || 300

Haetki = |y, 1 600

Hatfivmenma uactea 200 signosigac Gasucmii sminnifd t. Tobro
_ANiima smitma t, a TRONiIMTAT CACMCIT — YHETO , ST TTOILA -
BAHO V CHMILJIeRS -MATPHIT

x i 2t uw v Z b
¢ 0 il o0 10 1 0 200
w [0 2 L o1 L o 1a0 (39)
& 1 z s 00 —f 0 300

o -2 2 o0 o1 |2250



¥ cumnnere-maTpaili (39) tpeba mepeliTa Bin 6asuey (4, ¢, «) A0
Gasrcy (y, u, x). BHNHIIEMO 418 BeRTODa § TOTOMLIEKEHE BEKTOD

Y, -
1]
1
y—1| 3 | m—-| 1
3 3
_% 2
2 2
1 nobyavene MATPHOK OepeTROPeHDb B
L onn 1 00
, 0100 -1 00
5_0010_“51_—;010
0001 Z 001

TMpweamany wmarpao Ay (36) cammaene-marprti (38) Mmosgo-
MO 3IIiBA HA MATPHITI B| 1 ofep:EveMo IPHETHAHY MATPHITI0 Ay
HOEOI CHMILJICKG-MATPIIOL

61 0 1 0 —1 0] 200
mo -5 -2 1 0 0] an
AQ=B1A1= | |
8 4 -3 0 L 0 200
no 2 £ 0 25 125000

A bagrMoe, ¥ BiZOoELAHIE cEMIAeRS- MAaTpHI

z z b
H 09 1 0 1 0 -1 49 200

=+
-
[ 2
-
=

w [0 o L -4 0 0 a0
z |L 0 & -3 0 L 0 200
Z Lo 0 3 % 0o 25 1 |[25000

vai inpaeren renin’emrri. TTianona byinis foesTac MaKCHManLire
BHAYCHHA
Znax — 25000,
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vrouuis = 200, y = 200, z = 0 =0, » = B0, w = 0, rolrro ko~
i chipmMa BEnyerkae 200 renerisopie Ta 200 pineoMargiTodqoHis
i moIHEOre BieoIInee pa.

Fayeanenus 11. Hpawrussumn tiuaaxosm 6cCmanosie o,
10 MHELY CLMAACKEC-REPEMBOPeHs 8 CuRnLeKe-Memodi 0o mo-
MERIMY 3RAX0OHCHIN ORMLUMALEH0E0 POIE HILY HE ROPEBLILYE
HLCAR PIBHAHR - OOMEHCHb.

5.2. Hecranmaprui curyanii e
pearizanii cHMILTEKC-MeTOaY

CATvaniio, RolH 3aJad9a JiHIAHOT0 OPOTPAMYBAHES He MAag
CEiIEYeHHO ONTHMATEHOTO PORR ASEY 400 el po3k A30K He ¢
CAUTIVY, MW TA3Ramw mectanmgaprioro (qunmen maparpag 2.3
poariay 2).

ANropuTH cAMOMSEC-MeTOTY Jerke 3HAXOTATE TAKL CATY-
anil. ITpupegeno BinmopigHi IpaBHIa.

IIPABHIO 5.

Heuwo y cumaackc-soempuyi € sifemuult inderc, o y aid-
aogidromy fony coanduy ack koedigyicnmo nedodamui, mo
s0dau0 He MAE O RLMRIBHO20 PO3E #2311 a80 yeil po3e'sioK Heckin-
Y eF L

IIPABHIO 6.

Heio aci indern i cCUMRACEC- Ha Pl OO AL, 48 8 0CHaH-
HOOMY PROKRY € RyAeel Koehinle i y cIOEnYLKax, o idnosida-
ML genosnia (e Jodamrosum sminnum ) mo movra, de do-
L'Jf,ﬂ.H«ym{’. ORERLURAALBHE SROOYERRS, RE £ Eﬂunu..-m.



Poanin 6.

JIBOICTI 3ATAYI JIHIHHOTO
IMIPOTPAMYBAHHSA

Brenenna nomaTTa nerolerol sanadi JIII ieToTHO poRIIApPIOS
MOMENTHEICTE TIHIAHOMG MPOrpaMYEAHHA B SROX HAIIPAMEAX:

- MOMIHEICTE COROCTHTH ANTOPHTM Pos3E’ AAHHA 3aJadi 33
PAXVHOE 3MeHITeHHES YHca ITVEAEHX SMiHHAX;

- YBOUATLCH HOBL LOHATTA - 06 ind | pedyrosani daop-
mocmi, OO JOBBONAITE OPoBecTH €HOEOMIUHKI aHamis
zamag JII,

BaxnpeieTe gpoicTol sanadl BHEHEAS HACAMIEpeT 153 IPaKTHY-
HHX ODOTpeD.

6.1. IIpama i aBoicra 3amaui JIII

Jiua gosxxnol sauaul JII pa noy s Maecisgsiy L6001
thynknii icnye ricHo nos’asans 3 Hill sauaus HA noW YK siaimy-
My LInbosol HyHELIl

CepHeno, KoskHIE samagil Ha MmigiMisanizo ModHa BiIEeCcTH
TiCTo TOR ASATY 3 i samauy ma vaxcwwizamio [TP, TTa mapa
3a4aT HABHEBACTLCA J80iemon,

Hpuxaad 25, Maexo opamy 3agady

TTep,
2% = 3z + 2y — min. (40)



OoMexeHES:

Te+y>15 (=)
4+ 13y > 15 (= ya)
: - 41
2u+y >3 (=) (1
0+2y>1 {—= yn)
VoroeHE HeBig eMHEGETI:
>0, >0 (42)

TloTpi6ED 3a0ACATH TROICTY BaTATY.
JLna posnaaantTa 3a avi BWKCPACTORYCMO TTACT YITTTFE Anro-
PHTM.
Beojuwo vosl gsolerl saIiddl ¥, 3, ¥, 41 ¥ Klib-
HOCTi IR ey odmMesketn aamawi (40).
BuropHueToRYeMO IPARAIA, TI0 MOTAHL B TADAHITL

Hpsima (max) Hsoiera (inin)
Koedinierr ninsoeci | KoedimienT npaBEX
PpyHRI YacTHH 0DMeskeHE
Koedimierr opaepux | KoedimieuT minbopol
YACTHH 0DMesHeHhbh hyERIIT

4-H eTORNUUE Roedhilli- | 7-4 pAOOR KoedimieH-
cHTIiB TiE

t-A PAOR KoedillieH- | 7-A pANOE kKoedinieH-
TiB TiE

3HaK HepieHoCT "> " sMiHIOETRCA HA IPOTHIRHHKE
Y<{"1a HaBITaKH.

Poszé'asanna.
SriteraMo mepexi i mpamot safawl (40)—(42) no roicro
gadasl. BBOLMMO yOTHpY HOBMX SMIHHEX 3|, 2, 3, ¥4

-
-1



T

Z = —13y1 + L8ys + 3y + 14 — max. (43)
ObMerxenna:
E ':ﬁ;:fﬁ';f 532. (44)
VoroeHE HeBig eMHEGETI:
w2020, 0320 4 >0 (45)

Bayeaxrenns 12. Bufip zadan y napi dsoiemux sadav
dosianrilil,

Bayearenns 13. Aw npama, maw i dsoicma sadani mo-
Moy e Gyt Supieni centercns-wemodoa. Hpa yeosy, sno-
oun PlteHs 00riel 30004i, wOMRE FHALME Plureris Gpy2ot
sadaui, He eupinigoun T i Haenan.

CopaBeSIHBa HACTYIHA TROPEMA.
Teopena 1. (dsoicmocmi)

1) Hwwo odna 3 danicmax 300y MaE GIIMLMAADHE POZE HIOK,
RO L FHIG MEE ORI UM QA HHILE PO3G 0301, MMLLOM Y M-
MLEABHE 3HOUSHES YiaonErX PyrrEll cnignadanits

nax Z* = min Z.

2) Hrwo yinsoaa Py ruis 0Bricl 3 3adau we ofxedena [ 0xs
Fodaqi He INAX 36epxy, @ das 3adayi ra min - uasy }, Mo
iHInG 00090 He RO FOAYCIN LY BR3UCHEY Dirtens { ci-
Cremna O0MEHCHE CYRCPOUNLEE ).
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6.2. SHaxomKeHHA PlLLUIEHHA NPAMOL 33744l MO
pilre HHIO ABOICTOL

Twpinmrmo anoicTy sanaay (43) — (45) ewnacrccom-woTo1on
i 0 TOOYVIOBAHOMY DIlTeHERH fHaHgeM0 piOleHHA OIpaAMOl sa-
aawi (40) —(42).

Brenemo moaaTropi aMinmi f > (), v > (i sanumeMo cHCTEMY
nepinmocTel safgawi (44) v prmaaai pinmam:

Tyt t2umti=23
i+ 13+ 2y +u=2.

CrramgeMo caTacKe-MaTprITTo aajawi (43) — (45)

1 Yy ys w1 T ow Z b
¢ 7 1 2 0 100 |3
u 1 0 2 010 |2
z L-15 <15 -3 -1 001 [0

¥ axoeri BxigHol amivdol sBulepemo ys (HalMeHl b ingese -
15, Braxomwwo rimonimm vacTien A7 BHaravuering Bxirol
BMIHHO.
1 3 3 3
go= | 13 |:6=| 2 |, Maeremw = | 2:13 | =] (.15

Oraie, WO BAXIIHA S MIHHA T L LPOSLAHKHE eNeMeHT 410 .
Marpuna ana 1-ro ¢HOTekea-MepeTEOpeHEA

1 —& 0
B— |0 Jrlg’ 0
0 5 1



1-e cunaexec-nepemaopenns.

TloMHOM MO TPpHEAHAHY MATPHIO A 3aiRa Ha MATPANIO Iepe-
TeOpeHHAE 5.

A =EF.-A=
1 —% 0 7 1 2 0o 1 0 40|43
) ﬁ 0 1 13 { 2 01 0|2 —
1] 3 1 15 =1 =3 -1 0 0 1 |0
£ ¥y w4 tow Z b
c[[E o R Ao B e
Yo 4 1 0 & 0 &5 0 |35
: 17 13 0
4 —% 0 -3 13 0 13 1 12

Mo cunnekci-marpunl (46) sHaxoimvo, o BXipna amidia iy,

BUXIJHA 8MIHHA Yo 1 LPOBIAHUMN elleMeRT % .

By nveno MATPHOK 2-T0 cHIICKCA-TTePeTRODeHHA

2-¢ cunACKe-NepemaopDeHA.

TloMHOM MO OPHeTHARY MATPHING A) aIiBa HA MaTPHITI [Iepe-

TEopeHHT 5.

A;=BA =
13 - L] 2
s 00 #2002 -3 1
o _gﬁj Lo ll:j Lo f;; 0
2 01 - -3 E 0
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26 2 13 1 481
w [0 % —w @w —w |V um

2 gl L L 144
2 |0 L —5% 5 w ot |0 [r70

5
z a o 1 1 2 1

[a—

tl f;g tj f'l T 12
ToMy 100 B OTPHMAHIE MaTpHITl Bel iIEJeKCeH HeBIT eME] , TO
MI SHATIAH 0OTHMANLHe piTiedya

Zmax — 8
[IpH

481 143
WE T T g = w=01=0u=0

IHEX0dNCHNA PIULCHAR NPAMGL 3a0ai,

Ha meperuHaHH] ¢TOPIIYHEEIR ¢ 1 4 J0IATKOBHX 3MIEHIX 13 pag-
KoM Z BHAXOIATECH PIIIeHES OIpAMol 2agadl

=2, y=1
Bingmorigao mo ocHOBHOI TeopeMHE
¥
Zmax = Lhpin — 8.

Ha uepernbadbl croBUYUMEIE §1, #2, ¥, 4 OUHDBHUK Lepesid-
HHX 13 pEnkoM Z sHAXOIATHCI I0JaTHKOBl aMIiHEHI ), f9, t3, £
opAMol sagaai, TodTo

-0 f —0, %5 —1, 14— 1.
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Oanavennn 20. Heolemi 3minni iy, 10, Y2, 1 HAILEQHMb-
CA MIHbOGUME WiHAML, & Isoicmi dodammost aainnl - pedyro-
BARUEMUE [ APUEEOeumi ] 8aPRIOCIHIIEL.

6.3. ExoHOMIUHHI 3MICT TBOICTHX SMIHHHX
i TBOTCTHX TOTATKOBUX 3MIHHHX

Posrnanemo pagagy npo posnodin pecypeis.

fIpuxnaed 26. IIiATPEEMCTRO BUOYCKAE IPOAYKIIG T0o-
TEpe0X BUOiE: Ilpon 1, Ilpox 3, IIpox, 3, ITpoa 4, 114 BHTOTOR-
ACIITS S0l meodxinmi mari poeypew: Tpymoni (romwnie), cApo-
BHHA,
digapcH. KiapricTs pecvpeil, [0 BHTPAYASTECT HA KOMHEHIN
EAPIO, HABeNeHe B Tabmuoi.

Pecypew | Tipon | TIpon Tlpos,  Tlpox | TTagnmicTs
1 2 3 4

Tpynosi 1 1 1 1 16

Cupopuba 6 5 4 B 110

Dipasmen | 4 6 10 13 100

Tipwoyrord 60 T 120 130 -

IToTpibHO BHEHATHTIHI

a) ¥V seitt mpomopiiii moTpifmo BRTYCTaTH TROAYRITID, Tod
DOCATTH MAKCHMATBHOIO MPHOVTRYS

8) s11¢ By Ac oMiTTORATHGS MPADYTOK MANMDHCMETEA TR 3MiT
ElNBEGCT] HAGBHAX pecypein;

R) AT GFAC IMITIONATHCS TPHBYTOTE M ATPHCMCTRA, STIKITTO M
0¥ IeMO MIPHMYCOBRO BUIVCKATH IPOIYRIIKY, KOTPo] HeMae

E OIITHMANBHOMY ILIAHL.
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Pozé&asanna.

Jadezaa)

Hexaid @), 3, 3, T4 - KIBEICTE OJEHEOR Ip0IVEOLL ROHHO-
o BEAY, IO BUOYCEAE OTIANpHeMeTEO, CKIameMo sagauy JIII aa
JaHEMH 3agadi.

T
7 — 60z + T0xz + 120x3 + 13025 — max. (47
ObMerxenna:
w1+ e oy g <16 {TFOAHEO-TOAMHHA)
By + Bty + Ay + g < 110 {cHpOBHHA) (18)

Ay + 6y + 10xy + 1324 < 100 {pinancH)
VoroeHE HeBig eMHEGETI:
¥y = U._. Fo > [}, ra > (], T = 0. (49)
Bnomsruw moaamioni switmify > 0,10 > 0, ta = 0, 14 > (0. mepe-
mwmewo ymony (48) i (49) y namnai.
(OoMeskeH T
) ety tag+HE — 18
B + bze + 423 + 3xs + 20 — 110 514
Ay + Gy + 1035 + 132y + 13 — 1K)
VoroeHE HeBig eMHEGETI:
;20,7 -1.2,34, 4, 20,{-1,2,3. (81)

Tlpwmermaw ao saxaawi (47), (B0), (51) ewnacne-morou.
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Buxinma cunjerc-MATPHOA Mag BETIAT

T T T3 Ty ot by iy 2 b
t 1 1 1 L 1 0 0 0 16
ty fi 5} 4 3 0o 1 a4 0 114
ty 4 6 10 i3 0 0 1 0 100
Z =G0 =70 =120 =130 0 0 O 1 {

Onyvekawdd MPOMiRHI BHPAXYBAEEA, SAMAIIEMO oc'raToqizlgfz
Pe3YILTAT
x| wy T Ty 3] 2 s zZ ]
x1 1 0.67 0 -0.5 1.67 0 —-0.17 Q 10
Ly 0 -0,33 0 N =733 1 033 0 20
X3 0.3 1 1.5 067 0 017 0 il

Z o 1w o 20 20 0 W 1 |1320
(53)

=

) (251 LM} Hhy Y Ya Y3

Birmoriamrme no cumrerkca-marpuri (53) samaua (50), (53), (55)
Mae TaKe 0ITHMANEHE pedleHHe

OCHOBHI 3MIiHHI

Fax — 1320 =y —10; w5 —0; 23 — 6, =y — 0,
IDOOATKORL 3MIiEHI
to— 0, tp — 26, 15 — 0.

(54)

Tof mupitmaTH i sagawi 6) 1 6), moTpiBITo 3TTaTH PITHCIITS RO
om0l 3a;tawi eroconno (H0) — (52).

Hexab 4, o, 33, 41 - asoler] sraidnl, w), 1, By, Ty - QOLAT-
rsoni noieri avimmi. Tor anoicra o (50) — (52) 3afawa mac nm-
Az,

T

Z* = 16y + 110y + 100y, (55)
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O0MezeHES:
11 + Bypa + dy7y > 60
1 + Dy + Gyg = 70
w1 -+ A+ L0y > 120
1+ S + Ldyz > 130

Vuoem HeBix eMECETI:
A

(56)

w20, g2 > 0, ys > 0. (57)

Tlepermmemo ywmony (883, (57) ¥ cranmapririé dhopmi .
(OoMeskeH T

¥1+ bz + dyz — 1) = 60
1 + Bya + Gy — L =T0
#1 + dya + Wy — £33 = 120
¥1+ 2 + L3y — 44 = 130

(58)

VoroeHE HeBig eMHEGETI:
By 0,4 20,5 - 1,2,0.4. (59

Pirmerns iroicTo’ samawi (55), (58), (59) moske 6y amafacme
o cumaerci -MaTpuri (53).

JnoTeTi aMitTTi 3TMaXoMrT LS 118 MCPCTHITATITH cTORTUHRIn ),
to, t3 JOTATKOBHX BMIHHHX i1 pagra Z:

HlL= Qn. 2 = ﬂ: Hi= 1n.

Jomamonri AROTCTT 3MITHTI 3TTAXOATLCS 114 TCPCTHITATITH CTORT-
OHEIB &1, &2, &1, £4, OCHOBHHX BMIHEHX i pagra Z:

w — 05 we — 10, 2wz — 0. g — 20.

Eronomidnwid amicm deoicmux nepeminnux (Mineosi Wira)

il BORL FOKQIY LG, R SMIROBIBOS dian0al fyrril npue 3o0-

emocyeanii pecypey by Ha 0durigo.

Exonosmivnuii amicm dodamrnsux Jaciemux nepeminnux ( pe-
Ayxosani wlo npugedeni sapmocmi)y 1 GONY ROKLASYIOMS 1

CHLADIE FMORULLEMBCH Giab080 PYRILLIN NP MHRHGeOsIN Sii-

aycrar i 00l faRot Apodyreyit.
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Posg'szanua sadawi 6)

TTpw 30iALmIenmi (3MenImen i) pecypey, MamprTam, b
(TrofTo JTOMETO-TOMIITY MINLOBA QYTIIRITIS 301ALITHTLES (3marr-
murhes) Ha 20 ouuauus (Tomy we y, = 20)

Z=13204+20-1.

Tlpw sblmLuTCITT {3MCeMTTIen ) ToopTATaTH b (cHponvmal,
uLiabosd DYEELIA He sMIHMThCH, TaMy wo y = (.

TTpw adiaLmenm (aMmenmmeni) koedinicrmra by (pinamcm),
MiALoRA QYIRS 30iALTTYoTLes (BMemmyeTiResmh ma 10 oqummrin
(roay woeyy = 1

Z = 13204+ 10.

Poag’ naarnn saduii 6)

3 omrvmantiroro pinmerrmst (34) nimmo, o TTpon 2§ TTpon 3
HE BXOTATE B OMNTHMATBHEH 1aaH (uy = 0, uy = 0). drmo &
OigIpHe METES DPHMYCOEO BHOVCTATE 1Ipog 2 abo Ilpog 4, To
nirposi GyErnil aMenuraTeea signoeiaro xa 10 (uy = 10) abo
20 (w4 = 20) ogAENOB

1320 —10-1 — 13105 1320 — 20 — 1300,
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7. PO3B’A3AHHA 3ATAY OIITHMISAIIIT
3A TOIIOMOTI'0O10 ITPOTPAMHA
EXCEL "IIOIIYRK PO3B’A3RKY ™

7.1. Ilocramosra 3agaw

Vel BHRIAIKA EABeIeMO0 H HACTYIHOMY IR KI8T,

Jedaua, (Crpyerypa nHPEDTHITTNA 3 MAKCHMATLITIHAT
nprbymeom) @ipma N crmajac TeIeRizopH, RACOMarmiTohonm
i BigeomneepH, BHEOPHCTORYIOUH EOMITEKTYVIOU] BYAIH THBOX
eagie A, Bi C. Burpauanaa pvalie B KosteH BHPpid 1 Ix Micau-
HHI sanac HagedeHl v Tadbmuol 5.

IIpubyTokK EiJ ITpoJa:Ey Tederisopa, B-marmitodqona abo B-
Ieepa cRIAaIae T5rpH, 50 rpH, Ta 35IrpH BIMIMOBLIHO.

Tadanusn 5
Bupio
Teacnisop | B-marmitodonr Ti-mrnecp | TlasmmieTn
HA CEJIaTL
Tun A 2 2 1 800
Tuo B 1 4 0 450
Tun C 2 1 1 600

fInmo mpwi AT 3a wryram (inerpyvermrraanLTTi) sMitm oy, o i
&3 (RiynLrieTn roTorwx TemeRisopin, vimeovarmiTodomini niaco-
MJACCPiR), TC TOUATIIORA 3alava 3NOIHNTLCS A0 TAcTYITol samayi
MHiAEOre Ipor pAMYyBaHEI:



Hineasa hynrnina:
Z — ™z + Blxy + 35z — max (1)
QObMesReHEHd:

2y + 2w 4+ 2 < 800 BYBOIA
404y + 0 <450 syson B (2)
2o+ xa+ 3y < 600 mBysonC

¥YmoBy Hesln embocTi:

wy >0, 7—1,2,3. (3)

TloTpiéro:

A, BEAHTH OOTHMAIEHHHA pPO3E AZ0K 3agadil, ToOTO BHBHA-
OUTH, AEHIE AcOPTHEMeHT OPoIyKIIl DpHHOCHTE MAKCHMAILEHAH
OpHAVTOK.

B. ITpoaxanisyeaTH OOTHMAMBHEA poss 30k, Mi poarna-
HVIH BILIHE Ha ONTHMAJIBHER posk’ Az0K 3MIHKM HoedinieHTie
miapoeol GyHEN | OpapHX YAcTHH ¥V HepiBHOCTAX-obMelfeH-
HAX.

Posp’azanna sagaul A cEIAACTRCA i THROX KPORIB:

® BEeMeHHA VMOB sagaui B Excel;

® pOSE’AAHHI 38744l 3a JoooMmoroko makera Excel "Ilomye
pOSBI 3KY

e IIepexig Big HAOMHAEHOTO MIJIOTO PO3R ASKY A0 TOUHOTO.
Posp’azon samauil B BRIIIOEAe OJHH KEDPOLK!

® AHAJi3 3BITY OO cTifKocTi.
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7.2. 3damaua A!: ToIMVE OOTHMAIBHOOTD POIB AIRY

Kporl: Beedennn ymos aedawi 6 Excel

Crropuwo gopmy {(TodTo eretiantim Tabammi) s Brememn-
HA YMOE 3ama9i ax mokazamo Ha Mam, 32,

[Bu.xiaua, MaGAUYA ONA GEePeniE Panux ]

i
— — -
(AL BN G D RO U D R S R G
e 4% Tadnayn 1: Uineoea doyHELn :
grne Koep. 1 :Koeth. 2 Kpedp. 3 meax
o
S 78 500 35 150
i
8y e L
GBS TaBauua 2: Bivka, Wo sMiHWKTLCA
ARy R e
i
Bile
et
S Tabnuys 3: OEMekeHHn
lkoecpiyicHTy Sl EE) ]
2 2 1 <= 1 800
1 4 0 ==,  450[
2 1 1 <= 50|/
- - . —
Muan. 22

TTs hopMa JTAMTIOIG MIPOTO TORTORIOC CTRYKTYRY CTTiRBi ;TImo-
metn {1)-(3) 1 mieTern maeTymm Tpw TabmAI;

- OinpoRa h¥YHKIT1A;

- 3MiEH] BiTRAa;

- oDMesReHH .

SHATEHES BivoK 1 ¢nocoll 3alI0BHEHHA NHX TASMHOL HABE-
JeHl v Tabauoi G6.
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Tadanusn 6

Biaga LKmemerT Juicr
B3 ITpudyTok einm 75,50,35
3 OROHAY QIIHO-

B8
I8

&3

Bl4

s

El4

E16

14

16

O eRIEMILIAPA
TelleRizopa, Bimec-
Mar"iTodoEa ado
Bifleonnespa
SHAYeHEA IHCTRY-
MEHTATBHEEX 3MiH-
HHX

ITpubdyTok

KoedinierTn
AiBmX UAUTHH
HepirEOCTRL (2)

JIisi YACTHHE
HepipEOCTEH (2)

Bamacw geTaneti

ITouaTkoRl sHATCHEA MOMKHA IIG-
raacTH plearyu 0. Ina sacuHocTi
npHiMemMo sHATeERA 1

DopMyaa HAAHPAETHCH BPYYHY ¥
BHTIAOL
=R8-F3+(C8.03+D08.D3

ado 33 JomoMorol GYEEDIH
=C¥MMIIPOMSRB(ER : DR, BJ :
D3

221
140
211

DopMyIE HATHpAKTECA BEPYVIEY ¥
BHTIANL
=RBR.Fl4+C8.C14+D8. D14
=RB&.F15+C8.C1l:+D8. D15
=RBR.F16+C8.C16+ D8 . D16
ado 33 JomoMorol GYEEDIH
=C¥MMIIPOMSR(ER : D& Bl4 :
D14)

=C¥MMIIPOMSRB(ER . D& Blh :
D1R)

=C¥MMIIPOMSRB(ER . D& Bl :
D16)

800,450,600
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Biuka (8, B8 . D81 Fl4 . £l6, HVIH BHOCATLCA 3HAYCHHA Oi-
nporol dvHENI, IHeTpYMeHTANBHEX BMIHHIX 1 NIBHX UacTHH
HepiBHOUTER-00MEXEHb BLIIOBIIHO, HABBEMO POOOYLATLE OL0-
M. Ilepnii TekeTH aiea i apepXy BiT pobodoro OoaAa BHEODH-
CTORYTOTLOST ¥ TeneTax snitin (nrnwen mynr 4.3)., Trmrd nmanma-
C¢H ¢ KOMeHETARAMH i B po3k’AsaHH aagaul yaacTi He BepyTE.

Epax2: Poza’azannn sadaui 3a donomoe20m npo-
epasu Excel " Houew peweenuas”

@ Aretrriayewo nivre & TAanten man,  22)

@ Cepsue % lHouck pemenus

Ha expani 9’ ApATLeA gialeroee BikH0 ~ IToIOVE posB'g3ky”
(rmven wan, 23).

PSS S
e Frwle Pl Frbi T Fom - S 0 B 0 e B i B

S fe B fe B B e BB B B B B B e B
P hE Ry Ry b b b LA b LA bR RE

Mun. 23
IliaroToeRa Mo posE AAHHA 3a0a9] BRAOTAC HACTYIIHI eTamIH:

® BAOBHeHHA BiEHa & ¥CTAHOBUTE LEdeBYVR ;

a1



& BCTCTOP TATPSMY MOTIYRY PO3’ A3y (MakcHMynT,
mimiMmym abo paami smavens);

» 3AMOBHEHHA BikHA & HM3MeHAeMEe SuehKn |
e BEReleHHI obMeEeHE ¥ BikHo “Orpaduuerng
e BHOIp onepanii “JInHeliHEAT MOTedE .

BHROHAHHA HepepaXoBANHX €TAOIE BHKOHVETECA BHGOPOM Bif-
[IOBIMHAX KHONOK ¥ MeH0  1IOOIVE po3e A3KY 1 KO BaHHAM
JANHX 13 pamime croopenwx qgopw (mwnuct mam,  22). Pogrns-
HeMO IT1 eTaldH AeTANLHO,

JanccHen A GiKHA "Yemanoaumn yeneeyo”

@ Tlei cran ymwe nARKoTamwE (URWen wan,  24), Tar aig
Oepel saldyekoM ~1IoMvE pose dIsky OVI0 aKTHRIsO-
BaHe Biuno 3, 010 MICTHTE QOopMyNy HiTboBOI OVHEE-
miT {(nuewen wpor: 1 ma erop. 3).

Bubip nanpamy nouyKy pole a3ty

@ Brnmwunyo RHouky T MEKCMMANEHOMY GHAYCHHIO .

dJanoanenmn einne "Harvennemoe sueiinu”

Cranuwo MATIKY TTa BKWOMKY ¥ Jini# sacmanmi nima
"HaMeHaeMble gUelld | HATHCKAeMO BV EIaBimy

M.
¥ pes3vALTATL Ea eKPaHl 8" ARI4EThCA TiTMeHIO

(rrormwen, wam, 24,

02



Mun. 24

CragHno Evpeop Ha Biuko B8, akTAEBIZVeMo Horo i, He
Bignyeramodd Jdirol RHOTHRK MEOI, DTpoTdraeMe ii go
mivrca P8 (nunwen wax, 25),

¥ pesynsrari v sikni uvigwenw "llowck  pele-
HHA 2 ABJIAeThCA anpeca Bigor B8 . D8,

S S F SR SRS TSRS F S F S 7 i b bbb bbhb bbb bbb i i
i Rmmw AN Y Eﬁ_:& bbb bbb bbb bbb bbbk bbb hhgém
PETE ey - hhhhhhhhhhhhhhhhhhhhhhhhahh a
i BEnEbELLL Fi

&
i
axaxaxaxaxaxaxaxaxaxaxaxax
i
5

ERinnibeninin
Sl debdeb e b fe b bfe b fe b e b e b g

Aok
PRI i
3 3

ey

EE L

n
PEREREREBERERARL LY
i Sengepfe e R R g
mga&a&k& B e
PwARE MJ%QHQEE e
nE e
e
R A A A N
\h&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&

Mun. 26
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Haruerannusam gnoaku 6 (pquBues vaa.  26) nosep-
TaeMOCd ¥ DOYATKOBS MeHIo | 110HCK pelleHIE .

Bgedennn abmexcero ¥ gikne "Ozpanuvenaa™

® HartacraeMo EHoOEY  HobaeuTs . Ha expani
alsmasacTLCA  miAgMenio  "jlobanncHe  orpanmvc-
s (anwen man, 27).

P Botnfe b fe e n b B B B b Ao i
% B T B T e T B B B B B B B B T B T e T B T B B B B B B

n
P S ey
b
Y

EE§&&»&»&»&»&»&»&»&»&
A »?&!‘»%

2/

Mun. 27

Tafnuya 3: ObmMekeHHA
ltoE chillieHTIA FEH)
2 2
1 4
2 1

Y
ta, ngaxaxaxaxaxaxuxaxaxaxa
e

e
)

B A
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Frs
e
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. ¥ BIKHO (—;[ bLIAKA HA .'Fl'-l[-‘l-ih.y BB(),LI,I-ELL‘;EI.() r.J,_li—]J_L.r:l.-"]()'l'l. BiuOK

El4 : El6 is cropnunea " BErkopuerTano” Tafmunl 3 Ha
man., 22

¥ Birmo "Orpagfguenus BBOJMMO JiamasoH Bidok
14 : G186, K ToKa3aHo Ha May, 28,

ERARLRLRLRARALARARE N
P Y B AL I AL

é&mxmwm

P

B de e

Menuo " Houek petenua’”, igo RIGCOMOERLNO G0
paze’ azanna zadawi
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iz
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iz

iQiQxaiQiQiQi%xaxaxaxaxhéh&h&h&h&h&h

xaxax; i& P R Y
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RS mﬁm
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Lt

PRI
Gk hEhE Rk Rk Rl hi

3HaK HepibHocTl v cepeIHROMY BiKHI BHCTABISHHHA BipHO,

TOMY

MH oro He 9iTas Mo,
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HeoOxigHo BRecTH YMOBY HEBLT ¢ MHOCTI iIHCT DY MeHTAIR-
HHX 3MiHHHX.

Harversemo snouky  Hodasurs”.
drony B’ anaacTLess miaverro T Jloaatng o0MererT,
(runwen wan, 27), Re 3aToRTocMo AT Nokasato ma mar, 29,

Harvokras Mo EHOLLEY OK 1 LOGBEPPIAEMOUAd B (CHOBHE

Moo {(ranmen wam, 3(),
e eAIHO i3 MadOEERA, ¥ MeHI0 ~ 1IOHCE pelleEdA BBedeH]

nci mami sagawi (1)-(3).

Bubip onyii "JTaneinaa modens”

Tlamacracwmo Krmomy  TlapamcTpl 1 1 Mo, 1o
8’ABHI0CH, VeTAHOBAWEMO NOpadopelb JlnHeliEas
WOeNT. (IAnAchL Man, 313,

PNy PNy P
B A T T Y

A

s duhfvhi-h.i-h.&m e AT xaxaxaxa%xaxaxaxax by

: ﬁﬂ%&@ﬁ&ahﬁﬁbbﬁﬂ&ﬁﬂQaxaxhhhhk Py ERAPRAPIE I Y i i
i

S B o B T T T B B B T T T e e B i £ St e B B D e 2 e T B B 2 D T T B T
Lo b A A I G B G B e B S
:.ﬁmrwygmmmm%wm CERIEIRIRIINELRLII DS L LRI
B Sl debn i

“%&k&k&k&k&k&k&k&k&k&k&k&k R N LR
i

e £

Hemri s ARG Fe 10, 000001 s et R
B A A A A A A A A A A R AR RS
B o T T

wﬂuﬁﬁczﬁﬁéaﬁiﬁa»k»k»k Nﬁﬂ BELE AL R L L
S = F L1 Bheb m
SNETE E&k&k&k&k&k&k&k&k a»k»ks\»§maﬁﬁﬁﬁﬂf%t Bk
mE A RAE R R R R R R A R Sengen
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o d B BB SR R R R L A WA A R T E
BERE bR b NN N
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nEnE
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e
,aq&xaxaxaxaxaxax
e PITS
e Eﬁ R
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Yeramoera Oiel ononii npH pose’asagH] samau TiEifHoro
OIPOTRAMYEBAEEA JOSBOJIAC:

® MMPHCEOPDHTH 3HAXORHeHEHA CIITHMAJBRHOrO [.'ICISB,HBHY;

® BHEeCTH PO3MEPeHi 3BITH 34 PeavarTaramu, CrifkicTio 1
Mexxammp.

Harverasmo EHOLLEY OK. 1 LOGBEPPIAEMOUAd B (CHOBHE
Merio | TIoTTy K poan’sany (arnucs Maa, 30),

JHEX0dNCHNR POIE RA3EY

@ Tlamacracmo KMOTRY ~ BATOmaTH

HEIDo ONTHMANIBEHEA POsE’A30K VCHiOIHO sHaHMeHO, TO Ha
eTeparmi 3*TRISCTLEST MORiAOMITCTITS (ARHen wam., 32).

[Hosi-@omnemm Excel npo yenitune pods’azanna sadaui ]

P
s,axaxaxaxaxaxaxaxaxaha»a@ Wb
e - DL R
@&ﬁhb&&%bhﬁ&&;&hﬁ&&@bh& DhininreebEiiany YCTORYHMEICTE
a? &hhhh&hhhhhhhhhh .
AR T ey QBHEMBMMMMMMMAMM :
axaxa&s%h o B b e B e np&ﬂe1bl RN
ST SEE TTTre [T REHY P
o s bbb sk
I Eeesrmien It e edia (] )L b
L IR TR

nEnd e i P
vk&%&k& #&Q&&k&k
nie

S

A : B 5 b
k F

OnHOYACHO OTPUMAHHHA PO3E A30K BAHOCHTRCA ¥ MOTATHOBY
dopvy (nunwen wam, 33),



Buxiona maGruys 3aneenend 3ualdenum
ORMUMAEARHUMR GLAKM PO SAIKG

Sndn R R e e e e
Tabnuge 1: Uincoea dyxkgin
‘Koedr. 1 Koep. 2 Koad. 3:

75 50 35

Tabnuya 2: Biuka, Wwo amiHooTees

e e e
i};: W
i K

KoegiyieHTn
2 2 1 200

5By 1 4 D Bl<= | 450

2 1 1 ¥odl<= [ 600|,

A I e

Mun. 33

[Hosiﬂo.uuemm Excel npo nemonaudioms pose'asanna mdo<i ]
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PRty ale

Mun. 34

ITopepmeryocd BHOEY J0O DOBIMOMICHHA Ha Mad. 32.
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@ o6 e abepirarn v dopyl HA SKPHHL OTPHMHAHKMA [O-
8B ABOK, i BHGPATH OHOITlKe  BoccTAHOBHTE HGXOJ-
Hoe 3HAUeHHe | HaTHCeHYTH EEonEy OK.,

a6 sbeperry ¥y dopmi HA egxpadi orpaMadni po-
98 AR0K, cJai0 BEOPATH OOl  30eperTH 3HalTeHHlA
po3e’Az0K "1 HaTHCHYTH EHOTKY |} OK .

@ MMod orpumMaT™ 3N TH 33 OTDEVATIMN ROBRTST3TI0W, TTo-
TploHo BEIIAUTHE ¥ BikHl " THI oTgeTa” Heofxigni apiTH
oeped THM, K HATACEVTH KHoOokKY OK v mpomi 16.
¥ HallloMy BHONAIKY BHOPAHI Bei TpH 3BiTH. Vel TpH
3BITH O¥IVThL BHESICHI HA OKPEMIX IACTAX O HasBa-
Mu:  OTueT oo yeToluueoeTH , OTYeT 00 IpeneaaM ,
"OT4eT oo Ppe3yIbLTATAM .

Jayeanenna 14. Aruio ormunanvuiil poas’ 230k ne
gnaiideno, mo 3’ asumecq nogidomnaenna (ueucs max. 34).

IIpnarHo® TaKoro NORITOMICHHEA MOMe OYTH!
® 3anaga JiHIHHOTO IPOrpAMYBAHHA He MAR POSE ARKY;

s iCHYIOTH HIOMHJKH IPH BEedeEH]I JaHHEX ¥ BHXITHI GopME
260 B MeHIo " IIOMVE po3R A3EY .

Bucrogowr 2. Buxidua zadaze (1 )-(3) mac, ax suduno iz
Mok, 33, magcumys

Zmax = 28036 2pn,
ARMO RCOPTRUEMEHTR UL CHILY TROBAPLA HaemyRH Ll

a1 = 279 (menesizopu)
wy = 13 (B-mazuimodonu)
wy =0 (B-naecpi)

Cemanne MONHE 30ARCANLL § Bu2LH0i e MOPR

#l = (279, 43,0).
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Iepexid 6id nabnuncenozo Uine2o 3RGYeRHA Jo
MOELRO20 HeYino20 POAG ALY

IIomye po2B’AKY MAE TV BAACTHBICTE, TI0 PedyABTATH OT-
PHEMAHOTO ROZR ASKY BHEROAATEEI ¥ Pobodl Momd B ToMY 3 dop-
MAaTi, B AROMY BOHH OVIH sagaHl v Buxigmi dopoari.

Haopurnan, 52 Man. 22 eel gucaorl gaHl epegeni ai oini
grcaa. Biamoniame, posn’ 301 (IMRHCT Mad., 33) Tanoss MnRo-
JHTRCA ¥ BATIATL OLTHX UIce.

¥ mitreroci, poan’saon moie nuanmTres apobonmm, Tllo6
EABECTH IpoboRl sHAYeHHA, DOTHIOHS VeTAHOBHTH B poDOUAXY
noaax% GOPMAT SHCE 3 TOTPIGHIIM THCI0M 3SHAKIR Micaa KoMH.

ITopepmeroca 7o Man. 32 1 BEegeMo v Bigkax '3, B8 : D8,
Fl4 . P16 gmenoBri dopMaT 15 JBoMa UHCIAMI IIicJaA KOMH.
PezvneTaTr opefcTaRTeHHH Ha Mad. 39,

ey

f::::::_:“m::::::::m::z::::m::;:::in;:i:x::::&:::zz:::m::::::: rriey
;;3;«5‘. Tabnuya 1: Uineoga deyniwia

L o
tagdd Koed. 1 Koed.2 Koed. 3 max

PR 1T oi

EEEN

23 e B3 _ .
Pty e 5 50 35 2303671
P b

b
Z60
G 450{
\ By 500/ /
et 0]

Mun. 35

Buernogor 3. ¥ pozzanaymony sunadry npozpasxa "o
WY PO3E RIKY FHALILNG ORIEMALEHIE POZE A0K § Bulasdi
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dpoinaux Jecaminauy wucen. Hinowucaoguil posa’saoe, st
AOMPIGHO 3HARME 3¢ FROE0N 300041, OMPUEMAYEMbCs (3 Suail-
Ger020 poia’ wEKy ROGALIEHHILN 00 BIALX 3R0YCHE, S L 3P00-
AEHO HE Hax. I3

Chsite, MIAMH po3k’ AR0K HAIIOL 3804491 ¢ HabDMIEeHHM OO
EiTHOIDEEHIO A0 TOYHOTC HeOiJOrn OITHMAALHOTO PO3E AZKY.
TouEICTE BKAAHOTO HAOMMMESHODD OLTOro pose’ASKY NiTKROM
JIOCTATITS JIM mpareTuii. [1lob oTpuMaTA ToutTwi THarH pos-
B’ A30K, DOTPIDHO BEECTH JOIATHOBE ODMEEEHHA B YMOBY 30-
Jatis &, g, &g - OLAI THETIA,

TTe nwrantts 6¥Ac POBTAATIYTO MARYC, B TTYNKT™ | Ilofyona
[ILTOYHCHOBOT O PO3B 3Ky .

7.3. 3damaua B: amamiz onTHMAILHOrO PO3E AIKY

Posrnanemo macerynui el sagauis

B, V apux Medax MOsKHA 3MIHIOBATH DiHY BEIOVIIEeHHEX, Ha-
MMpHEIAL, TedeBizopis, 34 ¥VMOEH, Olo O1 HIHH He 3MIiHIO-
T0TT; BCTCTOP OTMTHMANLITOTS POan’I3ny? (MpAmyeKacTLes
IIPH DBOMY, 10 II1HA Ha BlAeoMATHITOMOHH i NaeepH 3a-
JWTITATOTLCST THHTH 1K 1 TTC W1 TTTIOT0T LGS ).

B;. ¥ AKEX MeKaX MOAKHE SMIHIOBATH KiNBKICTE KOM-
ILIeKTYIOUHE JeTalel, HAIPpHKIAL, BYVIIB B, Ha cknaai,
34 YMOEH, D0 ACOPTHMEHT BHOVOIeHOL MPOIYEILL He 3Mi-
ITATLCST (TPWITYCTHMO, TIO 3ATACH KOMTICKTYIOUWX THITY
A3 gaawmraoTnes eawitmNm),

Poasg" gao0k audasi B,

3neplicMocsT o 3RiTY Mo eTifocTi (AFRWeL JWeT T 3RiT Mo
emiAoe™ Y magmomor. A6,
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Baim no cmidKocil

il o L O mn yenede e
Gouni AncT: lema M.k Inerl
1T rnapa F1.0089 214108

nbh Mevanesmoe s

ok T hesynet Hopuwn ilRneRnd nnyrrumene finngrruwene
aph  Avain o Mwa o awmvewue croumacth Woadubwuunny Yeemaonus Yreweusnue
JraueqHA x| i} i a1 0z

G L A Lh £ ] IF A

T Perynbr Tewemad  Orpanivende Jonyrvauoe  Lonyovaaoe
lix i .

Mun. 36

¥ meprritt radmwmi " Bwini nieia”y kononmi "Tlinnonmi
roedilieHT HaBedeHi sHAYeHHA RoedillleETIiE HinROBOI
dyvernii: 75, 501 35.

¥ xonoreax "Tlpuoyerndi 3dlnemienns i - IIpHEIyeTAMI
SMeHIIeHHES BEA3ZAHO, HA CKINDKH Moike OVTH IT1Ha BlMOoRiTHO-
ro MpoayKTy 301 ALImena ww smormiena, Jlaa reperisopin macvo

75 — 1.25 < niua Trenepisopa < 75 4+ 25
abo
73.75 < niEa reaerizopa < 100.

OrpaMaHi cNiBRIIHOTICHHA JAIOTE BIIOORIME HA PO3E A30K 34-
aaal B .

HMpuxaed 27, Poss’smmits nonarsory sagaty (1)-(3),
E3ABIOH 84 HOBY OiHY TeJersisopa 90 rpH.
Bidnoaidv: o) — 279, 3y — 43, o — 03 2 — 27214,

Heimmo mopiBEATH Il poaB 43KHE 2 BEXITHIME
T — 2?9:. e — 43: g — 0; z‘|ﬂﬂ'§( — 230351
TO MH BICBHIEMOCA, 10 OOTHMANLHEI BeKTOD He SMIiHHBLCA,

£ 3HAYCHHA D1NE0B0I HVERIL] apocio.
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Poae" azon safaui B

T posn’ asarmmr mich samavi meabxiTo IRCPIYTACH A0
TPROX OCTAHEIX KONOHOE Tadbaumi - Orpadudernd .

V romonni "Orpaanvennd, Ilpapad yacTs HaBedeH] 3HaUeH-
ua odyermmenn: 800, 4501 600,

¥ ronommax " lomyeravoe yeemauerae i " Jlomyeramoe
VMeHbIDeENe BKABAHI 3HAUCHHS, HA AKI Mo#e 0VTH 30lablme-
HHH abo 3MeHIIeHHAHR 2aIa¢ BIITOBITHHX KOMIOITEKTVIOUHX HA
cKIazni.

Iz 11iel TAOMAD BEHOAKEAE, TI0 MeKi 3MIET BEITBEKOCTI BY3AIR
THOY B Ha crRAa7] HaeTyIIHL:

450 — 150 < pysen B < 450 + 450
abo
300 < pysen B < 1000
OTpHMAaHe cIIEBITHOIDOHEHA I8¢ PO3E 201 3amagi By.

Ipuxaad 28. Poss’smsits BUXiZEY 38447y, B3ABLIHE THG-
Jo Bvarie B Ha craagi pispay 900,
Bidnoaide: x1 — 214, oy — 171, o3 — 0, Z — 24643,

Heimo ToplEEATH Del po3E 20K 3 TOTATHROBHM
T — 2?9:. e — 43: g — 0; z‘|ﬂﬂ'§( — 230351

TO MH BIIEEHHEMGEA, I0C ACOPTHMERT OIPOIVKILL] He aMIHHBCS
(e 1 parimre, RATYCRATOTLCS TeACT 30pH | MmeovMarmiTodior,
ame R iMMHX KIALTEOCTAR), 8 SITavCIT i MPHOYTRY 3POCiio.
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7.4. 3JHAXomEeHHA HLTOYHCIOBOTO PO3E’ ABKY
aagaui mimiiiHOro MporpaAMyBAHHST

7 pumnuﬁ' 29. IloeepHeMOCH MU 340a€9i IIPO CTRVKTY-
PY BEPOOHHIITEA 3 MAKCAMAILEUM TRHOVTEOM, 10 PORTLIEVTO
EAIIe. 3aJAMOCA MeTO SHAHTH OIHE posk’ 30K niel aamaxi,

Pose'a aennan Burnmdemo nporpaMy "IloHek pemie-

HEA

@ Cepsue % UlHouck pemenus
¥ maetrio, o 3*anuaoch (TATEChH Man., 37)

POEP RS -

oA EatiRDaL e

i?ift&@lﬂhﬁ&??

o
S T Fe e A
;;ikikiiitébhli
R L

N N Y TIPS 3
B RA N etHLEL & 3 g s

ERERERERL L RL LR

@ HaracraeMo EHookEY  HoBABATE INA BRefeHHA Jo-
AATKOBHX GOMEeHb,

¥ menw "Jlodasure orpannyednn’, W0 &' ABLIOCH,
BReJeMO 00MeReHHA, AK TOKABAHO HA MAVIIDERY 38,

104



RS RS St SSRGSt St Sl
P i HESENES S PRSP S EGE SRS
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PN Bofe T fe b fe e Lﬁ?ﬂqgik&k&k&k&%&k&kau
b BB Bt B B B B B B B B B B e BB B i hE hhhEk hi hi hi hi b b hioni

tjuenoe

O0mexends sudupaeTees I LINMeH Vv Jpyromy
BikHI.

Harueraemo ] OK I nosepr
(mwnwen manm,  39),

AEMOGH W Bl-in,.‘J,I:I.H MEHH)

Menuo " Houek petenua’”, igo RIGCOMOERLNO G0
paze’ azanna zafani Y giany SUeas

N Y
& WLE AR H DA & 5 2 e
T B T B T B B B BT T S e T B e B e RS L
xaxaxigax D R hhhhhhhhhhg

i:za:azmwwmmwmgg:fm@w

xaxaxaxaxaxaxaxaxaxaxaxahh&h&h&h&h&h&i

LT

£ BN 2 e D o, o Dt
3

3

-

Lo RL3L LD R oh L S ST, o S

B m e B e B G e e
mhen b
e
T
z@&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&k&

b e i
[ 0 = uence Ji%:%i%«%k““g
ﬂjﬁlﬂ)ﬁ = ChihEb b b i b dhdhi
414 $EFLn o= fafl fefln R (et

Bhibs EHnTRLLL
ﬁ?itikmmfiii
Eo R TP - LA L R
Y

B

?ﬁh#hﬁﬂﬁhﬁhﬁhﬁhﬁ

Mun. 39

@ TlaTAcKACMO RIOTRY |~ BLImoanwTs ™,
PesvanTaT pose 43Ry OIpelcTaBIeHHE Ha Mad. 40.
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Buxiona maGruys 3aneenend 3ualdenum
ORTUMAETRHEMR GLAKM PONT AIKGIE

(BB S R S I S S R S H S
L Tabnuys 1: Uinsoea doymkgin -~ :
st ‘Koedy. 1 :Koed. 2 [Koed. 3 ;

:: .

3

: 75 50 35

c ' ' '

B el e o

13 .

i e e - L
e Tadnua 2: Biyka, wo aMiHonTeeR
e e

b
2 200
pe & 1 <4 0 @:: 450
Ki%w 2 i 1 HOH <= 600
i
Muan. 40
ITopieHiorgr oTpHMaE] poaE A3KY ©; — 278, p — 43, oy —

1, 20 — 23035 3 DouarEoRIMHE

21 — 279, 72 — 43, T3 — 0, Zmax — 23036,

SHAXOTHMO, MO BLIOVECA HedHAUEHH Iepep0slolil ¥ BHpob-
HHIITE]L Tederizopie i Bigeonneepis 1 IpHOVTOK BMeHIOHECA HA

L rpE.

Bayeascenna 15. Hpu swaxodwenni yizux poss’askis y
zadanl AiHLEHO20 RPOZPORYERHHES #E usodutiocs " Omuem o

apedesan’i T Ornem no gemoitingoenio .
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7.5. Poar’azanng zagavi HeTiHIAHOrO TPOTPAMYBRATHA

Hpuxnad® 30. Posrameemc sagaty Ipo CTPYKTYPY BH-
POOHUOTEA 3 MAECHMAJILEUM IPHOYTROM, POSTIAHYTY ¥ sagadi

1 gHa cropinni 1.

inmrora dyHKOIA:
Z — Tha$ + 50xf + 3oz — max  (4)

QoMerseHEHA]

2z + 213 + x5 < 800 Bysom A
)+ das + 0 < 450 sysan B (B}
21+ s+ x5 < 600 mnyzormC

¥YmoBr Hesln emaoci:

wy >0, 7—1,2,3. (6)

TvT MoKasmwn CTOTE o MaSWBACTLCA Koe@iuicunom 6id-
daui 1 Habyeae sEadeEHa Mis 01 1. ITpaiiMeMo o — 0.9,

¥ nifi samaul niawoks PYERNIT HemimiiiEa, a ofMekeHHA
TAaK ¢AMO 2ad8Hl MHIEHEME EepiBHOCTAME.

HenigifinicTs pigodpasiae ToH daxT, Mo 18 spocTaiHAM BH-
POOHHEOTEA DPHOVTOK He BpocTae Iponopiliifino BAPOOHANTEY B
CHIY pAAY OPAYAE: 3POCTAHHA ONMTORIX MPOIAM:, 20idnOreEHa

BATPAT HA PeKJIAMY, CKIAIVEAHHA 1 Tak Jani.
Pozé&asanna.

Creopurao dopmy a8 niel sadaul SK LOKASAHO Ha Ma-

NoHEY 41.
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- i~

TaEnmqn 1: Ll,mbhaa 'cpyiHrL{l'n
Z=7571°0.9+50°%10.9435°x140.8  max SRR

KoediiyieHTu FEEHEC T aHaK
2 2 1
4 0
2 1 1

B00
450
80| /

-

Mun. 41

Mengo " Houck pewmenua”, o REGZOMOGRENO O
P
paze’ AZARNA RETLRILRGT 3ndayi

o B T
i3 WL T R To AR 5 3 5 e 2
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ol b def fe b B bt B B B I

Chdndib

MR IgTeR s i L TeREH

3

hhahh”ta:mtgzﬁhﬁ

;ﬁs«a.n.s« e e i 3
b

A R L e R L R L A R A R A R A R R AR R AR A R E R
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-

X}#hﬁ’%ﬁ’#‘.ﬁ’#‘.ﬁ’#‘.ﬁ’#‘.ﬁi‘

Man. 42
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Tls opwa orpumara iz hopmi ma wan, 22 mag mimidnoi
sagadl IIMaXoM KOODIBAHES 0CTAHHEOI Ha oKpeMHIH THeT 1 3a-
crocynarrra Tadmermi 1; Tlinnona diyrrertist,

ITepepobrn 1icl TabAHO] IOAATAIOTE V HACTY THOMY !

®

© 0 @e® ©

® ©

¥ paauy 2 mabmpacmo QopPMYITY MiNLOR0T Q¥R

- s o (LY
5= 153:{11'9 + 50233"} + 3u;1:g'“}.

Tlc# TeReT, IRCACTTHEN TS TA0UMTOCTI, C KOMCTITADCM i
He BILIKEAE HE Pe3VIBTAT.

¥ Biuky (73 BBejeMO Ninbosy PYHKELLIO
— 75 x G8"G5 + 50 x C8"GE + 35 x D8 GE.

Y riurgo GGh neeAcwo 3mavetimsT ereetri (0,5,
Ceprue . Iouer peorernsa

Merw "TloncK peIIeEHA 3AN0BHIGEMO AK IOKAZAH0 HA
Man., 12,

TlamAcracmo wronmRy ~ [lapaveTprd .,

¥ menw "llapamerpbl LOMCKH pelledus” SHIMAEMO
npamopetn | JIAneEmans Moacan (Femo Bin 6yn mo-
cTanJIcnwi, munweh man. 43),

Harocraemo BHOOEY ] OK I mopepTaeMocs ¥ PHXIAHe
MCTTTO (IHRHenL Mad, 42),

Tlamacracwo kmomky - Burorars, Orpuwani pesynt.-
TATH HABEIeHO Ha MamloHEY 44,
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Man. 43

Buxidna mabruys janesdend  analdsuun
GRIMUMAABHRUN POIT AHGH HeAlHiEOT 1adav]

L, 4 1 0 L A AR 4 1, A AR 88 A A, 0, A0 L AR
PR ER ey D A I L N Y
L - N s Ty

Taﬁnuqn 1 Lllnbona CIJy’HIEU'Iﬂ o
| F=751 40 9450 %1 D 8+58 %1408 max R S

3
w
#i
oy
e,
g
R4
g
ﬁg

13854

Tabnuya 2: Bidka, Wo aMHRITECA
T e T
R A xﬁ% .§,“‘£9‘31

.a§§

TaBruun 3: OfMeweHHn

2 2 1 o= 500
1 4 0 €= 450
600 ,

KoedigieHTu Frapree-oc| SHAK
i g
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Bidnoaide: MakcHMANEHE 3HAYSHHA TPHOVTEY Z,.. — 13864
CPH OPH ¢TPYETYRL BHPODHEIITEA

F — 177, s — 68, &3 — 177

Axmo nopiEHATH OTPRHEMAEHE p0O2E A30K 3 ONTEAMAILHEM
PO3E’A3OM MIMHATOT 38191 Zmae — 29036, 1 — 279, 20 — 43,
@3 — 0, mo momivacmo swemmmerrsa mpAOYTRY wa 182 rpir i
AMIEY AcCOPTHMeHTY ITPoIVEILL.

fIpuxnaed 31. BuaiigiTe posB’ABUE CHOPMYJIBOBAHGL 33
Jaui npHa KoedinlenTi spimgaui o — .98,

Bidnoaidn: za, — 20734, £ — 219, &y — 58, =y — 104,

Hpuxaed 32. Pusraanyru sagaay llpunany 3 opa go-
JATKOBHX OOMeReHHAX, 1[0 3MIHHI x|, x4, ©3 — OLI1.

Poavaszanna BeelemMo B MeER  1IOHCGE pelle-
HHA JONATEOBL 00Me:EeHHA Ha 3HAYCHHA IHCTPYMeHTaAbHIX
sMIEHHX AK DOoKASAHO HA MAJHEY 45,

Menro "Houck pemenua’”, we nidzomodnenoe do
poas’ REKY HeMRIGReT Fodasl i HiIUE TuenRax

BEREBERALERERL AL LR
B e B e B B e B e e b de b
»a»a»a»a»a
BEIABERERLNLL
n

cB=sDeg = uzmwe
sBf=isbg »=0
SEFL4dESls «= pafl=1$a4E
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¥ pesyanmar oTpuMycmo pose’saor (mrnacn man.  46),

MAAGKLEM YLEUM J#3a 2300 M HeAIRIEH 0T 2a dant

[Buxi&ua MAGAUYR ICNOGHEHA AHnal deryn unmu—]
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fetnted e G bt fe B BT D

Tadnuyn 1: Uineoea doyHryin
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i e

Z=7571*0.5460" 1 *0.9+3671 0.5 ?maJ{

13854

Ta€mua 2: Bi
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450
600|/

Mun. 46

Bidnoaide: 2y — 13854, a) — 178, zp — 68, =y — 176,
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