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1. QYwupbpwgh ntpp b nbnp jppuljub Spugpnid!

«Ouunhuhqughujh Jdbpnnubkp b Epuwnpbdw) jubunhpubp» wpwpluh nuwuwduindwi
dwuttwghinwlwt ntpp nuwtnnh Unwnn dwnph dyniunipinit, httwpuynp wwppkpuljubphg
jwjwgnyup pnpkntg, hpwwt hpughdwlubpnid npnpnidup juyugubint Jupnnnipmniuubp
qupqugubjl

Guipinpynud £ «Ouwinhdhqughuwih dkpnnubkp b Epuinpbuw) junhplibp» nuuptipugh nknp
wluniwpuljut b bhtwtuwljut dwpbdunhuh ptwqujupnid dwubwgbntbph
wuwnpuwundwb gnpdpupwugnid, ntunh b ubpunjws bt dwubtwghwnnipjut Yppuljut spwuqnph
nruntdtwju ywth «Zwwnnil fwubwghnujuy jppudwuntd:

. Tuupbpwugh twuwnwyp b jpunghptbpp.
2.1. twupbpwugh tyuwnwl k

* Twupbpwgh yhpupkpyu nbuwlju ghnbjhpubph hnpumignid ntuwbnnubphi:

» Zhwnwgnunipjub oppwbwlitipnid hdinmipnitubph b upnnnipniuubph dbwydnpnid
nruwtnnutph dnwn:

* Muwbnnutph uUnn Ynuypbkn hpwghdwlubpht hwdwyuwunwupwt,  gopstwlub
hughputph dwpbdwnhijujut dngljubph jupnigdwl, npputg nusdwt wgnphpdutph
hhdtwynpdwit, hknwgnundwi, jhpundw ntbwlnipnitubph Abwynpnud:

* Muwbnnubph Unwn juugnyt pughpubpp npnpwlh  Yhpwnwlwt  Spwgqpuyght
thwpbkpttph Uhongny nuskint jupnnmpiniuubph quupqugnid:

2.2. Ytwupbpwgh juunhpukpt ko

» Udpuwunt] niuwtnnubph Ynnuhg dkpppipjus nmbuwju ghnbjhputpp gnpstwlju
ptUdwwnhl hunghpubp (nistnt vhongny:

* Unynpkgul] ntuwbnnubpht juunph jnsdwt hwdwp wthpwdbon dwpbdunhljulub
Unpkih b tyyuunwluyghtt $niughwgh juenigdwt ujqpniuputpn:

* Unynpkgul] nwuwbnnubphtt juunwpbl] htnwgnuumpnitbp hwdwyuwnwujuwb
Ubpnnutph  Yhpwndwdp, Yuwwpl] dwubwghnwlwt  JEpnusmipmitinkp b,
wnpqniupnid, dkppplpt] hwmdwljupgus dwutiwghwnwljut ghnbkihpubp:

3. Tuupupwght ywutwyghint twpubwju dnunpuyhtt ghnbjhputpp, jupnympnitutpp b

huimmpymutbpp Muupbpwugubpp/

«Oyunhuhqughwjh dkpnnutp b tpunpbdw) jnunhptbp» puupbpwughtt dwuttwlglint juplnp
twpwywpdwt  E nuwbnnubph ghnbjhputph & hdwnnippnitubph wnuynipniup
«Uljunniupuljut b bhtwbuwljut duptdunhljuwr» duauttmghwunnipjut pajujuyph Yppuljute
dpwgpnid niuniguynn «Uwphdiunhjuljwt witwihgr, «<wbpwhwohy b tpjpwswthnipniy,
«Thdtptughw hwjuwuwpnidubp» wnupluttph hdwgnipemip:

. Tuupbpwugp Abwynpnid E htnbjuy Yppuljui Jepgtwpmyniup(utp)p? b /Jud
ndy tnntughwbpp

«Oyunhuhqughuwjh dkpnnubp b bpunpbdw) pughpubp» nuuptpugh ntunidtwuhpdw
wpynitupnid ntuwtinnp whwp £ hdwbw.

U Ukpuyugdnud £ guupbipugh Juplnpoipniap wfju) Yppuluie spugph jughptbph jnusdwd hwpgnud b nbnp

niuntdtwlw yiuwinwd pun Yppwpnlutph
2 http://www.vsu.am/karg/ararkayakan-nkaragir-17.pdf
Lpugynud k «Unwipluyh tjupugpp dowljdwb nuquujupnipjuiy jndybnbighwibph guujht hwdwywnwupowi:
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8.
9.

dupbdwnhjuljut spugpuynpdwt jpunhpp,

dwpbdwnhjulwt Ungbjukph jupnigdw uqpniupubpp,

Uty b wybih thnthnpupwljubbbp nibtbgnn $miulghwubph htnwgnundwb, Epunpbduyg
wpdtipubp quuknt Ukpnnubpp,

géuyhtt Spwgpuynpuwt ppunhpp b npu (nsdwt bnuwbwlyukpp,

wpununpnipjut yubuwynpdwb b pupodw jpunghpp,

npuwbuyuwpunuwght pughpp, ngpu nusdw Ukpnnubpp,

quiquéwihtt  uwwywuwpldwb juunhpp, hwuwnngubph  owwhdw) Swipwpkntidwb
Qntuntih wgnphpup,

géuyhtt Spwgpuynpuwt ppunhpubph pnusdw uhdwkpu dkpnnp,

2nghly gnpdwiljwih jutinhpp, gpu jnisdwb dkpnnubpp,

10. phttwdhly Spugpuynpnidp npytu oyyinhdhqughwh fuuinhputph nisdwt dkpnn,

11.

oywmhuhqughwyh puinhpubph nusnudp MS Excel Jhpunwljwt spugpujhtt hwdwljupgh
Solver dpwgnh vhengny:

«Oyunhdhqughwjh dkpnnubkp b Epunpbdw) junhpubp» nuuptipugh ntunidtwuhpdwi

wpyniupnid ntuwingp whwnp b jupnnubtiu.

1.

Qunpmghk] dwpbdwnhljut dnpbjitp mtnbuwut, junwujupdwt b wy) ppuquyunubph
nwppbp fulinhpibph hwdwp,

punpk] nju) pugph nusdwt hwdwp wnwyt) wpynibwybn dkpnr,

unnwgud nbkuwlwb ghnbihputpp Yhpwntil] wyn jpunhpubpp pbwnpwsd dbpnnpubtpng
1nskhu,

Juwnwpl] dwpbdwnhjuluwt b géwyhtt  dpwqpuynpdwit  jubunhpubph  nisdwt
wgnphpdwljut hEnwgnunud:

Twuptpugh  mumdtwuppdwi wpgmibpmd muwbnngp dknp Ypkph hnbjuy
nUy kinkughwbpp.
U)Cunhwipulwi ndyknkighwibkp

QnnpShpuyhtt ndytnbkughwkp (34)*
- 9dhpmsknt nittwlnipnit

zEupuyhtt punhwnip ghwnbihputp
Uwubwghwnwljub njnpinp ghnbjhputp
vunhpubp (nusknt mbwynipmniu

Zudwljupquyht Yndybnkughwibtp (224)
- Qhwubjhpubpp gnpstwwinid Yhpunkint jupnnnipmiu

- Zhwnmwgnuunmipjniuubp juunwpbnt nttwlnipinii

- ‘unp qunuthwpubp wpwe pupkint nittwlnipnil

- Pupunipnyt wohiwwnbint nitbwlnipini

- Lwpuwgstp dpwlknt b gpup junwdupbint nittwlnipmnit
AUnupjujuljut (wutwghnuljwl) Yndybnbkighwutp (U4Y)

- Uwubwghwunipjut hhuntupubph hdwgnipniu

- Qtnppipwsd htupwjhtt ghnbjhputipp hwunnppbint nitbwlnipniu

- Unwpluyh punhwinip jupnigyuéph hdwgnipinil

- Unwpluht punpny dkpnnutp jhpwebint ntbwlnipnit

- Unwpluyh ntumdbwuhpdwt npnpunid hbnwgnunnipniiibp junwpbne nttwlynipnii



5. Tuupupwgh gkpp Yppwlub  Spwgph

opowtujupnubph

qhwtihputnph,

Jupnnmpniuttph b hdnmpniiubph dbwynpdwb hwupgnd pun wpjuwinugnijuygh

wuwhwbgubkph?

«Ouunhdhqughugh dbkpnnubtp b Epunpbdwy putunhpubp»

nuuplpwughg dknp phpyuwd

ghunbihptutpp b hdnmpmitbubpp  oppwuwupup  Jupnn £ Yhpunk] dwubwghnwlub

gnpéniubnipjut ptpwugpnid, dwubtwynpuwbu, ghnwlju jupnpuwnnphwiubpnid wouwmnkihu,

dwghunpunnipunud, wuyhpubnnipuynd Yppnipmiip swupnitwljbjhu b dwubwghnwlub

ninpunid ghnnwljwt hblnwgninmipnibubp juwnwpbjhu:

6. fwuptipugh Swyjuyp, niuntdbwljut - wounwnwiiph wbuwljubpp, wpyymupubph
wdthnthdwt dutpp
Unju ntunigdwi ZEknwlju
2uithwithy hudwljupg niunigdwi
hudwljupg
Twuptpugh punhwinip wojuuwwnwnupnipniip
(ypbnhun /piphutinig dunfupuiialy) 4 iptinfn/120 dunl
Uohmuunuiiph nbuwlp dundwpwitiuly dudwpwily
Trwuwununipinil 24
Anpstwljut wphtwnwip 30
Utuhttwp ywupwudniup
Lwpnpuwinnp wpuiwwnwp
bPuptnipnyt wphuwnwip 66
Uwnniguwt dup (uinniqupp/ pupwghly putinipinii/ Cupwghly
hwipugnidwpuyhtt putinipinii) pulinipjniti/
hwupwgnidwpuhe
plulinipinit

7. Munduwljut wohwnwuputph wnkuwlikpp?

e Tuwuwjunumpniip qpuuwpnuh Ynnuhg, nuupbpwgh dpwgph opewtwlutpnd, ptdwh
JEpwpbkpu hwdwywunwupwt ghnwjut-nbnEjunujut yniph dwwnnignidu k, npp

tywunwl] nitth nwuwbnpht wwy pbduh JEpwpbpuw) hwdwwywpthwly ghwnbkjhpubp:
Twuwpnup Jhpnesnud, dbjuwpwinid £ phduwgh wpwyb] Yupbnp, nddup pulugbh,
hwipgtipp: Ywuwjununipiniip ntuwbnnh wnel nipjugsynn ghrnwujut vh dwbwwuph

npp bw Jupnn E dhuyt wigul) ghnwljut gpujuinipjut ntunidtwuhpdwl, jupnpunnp

nt gnpstwjutt wwpwuwuniupubph b hupunipnytt juunwpws woumwnwbputph ounphhy:

Twuwpinup whwnp L jupwith nuwinnh wlunhy hdwgupwbulut gnpénitbnipemiip,

tywuwnh tpw unbndwgnpbujut dnwénynipjut dbwynpdwtp: Nruwbnnp, unyuwybu,

3 Loynud Lk, pl wju nuuptipugh jnipugdut, wdthnthdwi wpgyniupnid dinpppdus ghunbjhpubpp, hdnnipmniuutpp b
Jupnnmipiniitbpp wpltwnwynijugh np ptwquyunibpnud b nppputkpnud Jupng k opowbwdupunp Yhpuntk
4 Fnnk) wybt mkuwyp, npp Yju quupbipwgh nuuwjuwindwt hwdwp twhwnbugws b fwunwduinnnp jupnn £

uupugpnipniip thnjul] jud jpugnidubp juwnwnpt:




whwnp Lt (hth pwuwjnuniput wlnhy dwubwlhg: Nuwbnngp puuwjununipjubp
ubplyuywbiwnig wnwye whwp kL swinpubw nyjw) puuht tipuyugynn ptduyght, npytugh
Jupnpuitw dwutwlgh] ntuntdbwlub gnpdpuipught:

¢ Qnpbéuwljumt woluunnwbptiiph dwdwbwl] ntuwbnnp whwnp L yuuwjunuh widhowlwi
nEjujupdwdp juunwph juupubughtt wyhmnwtp: Gopstwljut ywwpwuunipubpp
wigiugynid tu gnpstwlju putnhpubph nisdwl, wpwewnpuupubph hpwljwbwugdwd,
owwnhdwy Jbpnidmpnitiutnh, judpuhtt wojpwwnwbpubph, nbtuwghtt wnwewnpwupubph,
hunbpulnp] mumgdwi dhgngn] wkuwlwl ghnbkjhpitpp Yhpwnkint, gnpstwljui
nitbwlmpnitttph b hdnnmipnibubph  dkppphipdwt bt wdpuwindwit  tyuwnwlny:
Twuwjunutt wnwewnpnid E gnpstwljut wuwpwwuniuph phdwb, tywwnwlp, fuunghpubpp,
wyt  hwipgbpp, npnup whwp L nsh] wwpwwuniuph plpwugpnid: Qnpsuwljut
wuwpwyunituph pupwgpnid puuwjunup yuwnwuppwind £ ntuwtinnubph hwpgkph:

¢ hapuinipnytt wppuwnwipp ntuwinnh ntuntdtwljut, ghinwhbwnwgnunulju wyhawnwbph k,

nnl hpwjuwbwgynid £ nuwuwjinuh wnwewnpuipny b dkpnpuljut nEjudwupnipjudp, pugg
wnwig tpw wadhpwljwb nEjuupnipui:
Buplnipnytt wouwinwiph nkuwljubph Eus

* Unp ubnwi - hupumpnybt wolhiwwnwiphtt punpny phdwwnhl YEpnisnipjut
hudwnpnudu £ judpuyhtt wphpownwtiph htwn:

* Unuhptw hpwghfwlutph Jipmbmpni — ntuwbngubph wljnhy gnpéniubnipju
juquuibpydut wdbbwwpynibudbn b wmwpwsyuws dukphg dbyu E, npp
qupquginid £ dwubwghnwlut wwppkp  hwpgiph JEpnudnipyjub
Jupnnnipniup:

* Lwhiugsbph dbpnn - niumdbwdwbwsnnuljul, unbnswgnpduljutt hwdwwnbn
gnpéniubnipjutt mbuwl E niuwbnnubph dholi, npntp niukt juunph misdwit
ninnyus punhwinip tyuwnwl:

* bupunipnyjt wouunwiip hwdwguwugmy - tinp nkntjunyuljut mkutininghwutpp
Jupny Eu oquunugnpéyk] htunlyw) tyuunwlutpny’ hudwguignid wuhpwdbon

nbntjunynipjut npnudwt hwdwp, Gpllununipmit hwdwguugnid, phdwnhl
guiigujht kobiph ogunugnpéniu:
* Ugjumunwtpuyhtt  wmbwnp - twpjwnbuws E nuwbnnubph  hupunipnyu

wpliwwwbpubph hwdwp b pny; £ wwjhu quwhwwnb] ntunmdtwub byniph
mipugldut wunhfwtt ntuwbnnutph Ynnuhg:

* 9hlnyg - npbk ghnwlwbt fuwd hbknwgnuuljut pbdugh onipe Juwnwpws
Eqpuugnipnititnh, uwnwgws wpynibputph  ubkpjuyugnidt £ niuwbnph
Ynnuhg:

* Zwpgugpnig — YyEpwhuljnnnipjut dheng, npp juquuybpyynid t quuwjunuh b
nruwtinnh dholi, tyyunuy ntuktwny hunnwljtgut) ntuwinnh ghwntjhputph opow-
twyp Ynblptn phdwih JEpupbpyug:

8. NMwuurjuinuwl Ukpnnubpbkpt k0’6 hhutwhwpguyht pguuwinumpmb, jwuwunungpn-

5 Fnnk) wyt mkuwyp, npp wdju] puupipwgh guuujuigdwi hwdwp twhpwnbudws b fwuwwduinnnp jupnn ©

ujupugpnipnitp thnpul] jud jpugnidubp juwnwnk:
¢ Lhpuywugyws b ophiwutip: twuwqunnnp Jupng k tjupugpnipniip inful) jud jpugnidikp junwpt:



phiwpymd, gnpstwljwi wohunwip wihwnwlwb wounwlp, fjudpuhtt woliwnwip,
ptUwwnhl pughpubnph puénud b yEpnisnipnii:

9. Mumuiwpmpjui Ubpnpubph tW phlwh pubwpynd, Jpmsnipmnil, uigph nisdwb

wgnphpdubph juqunid b wjn wignphpdutpny punph pnusnud, jpungph inusdwb wpnniupubnh
Ybpwpkpyuy tgpujugnipjut ukpluyugnid:

7 Lhpjuyugyws b ophiwukp: twuwquunnnp Jupng k itjupugpnipniip inful) jud jpugnudikp junwpt:



10. Tuuptpwugh hwdwpnin pnjuimulnipiniup, niuntdbuljut wpjupwnuiph Swup® pun pudhtiikph b pidwitnhd.

Munidbwljwb woltwwnutiph dudwpwbuljn
puwn wkuwlutph
.,g
Phdw e B
=
3 ] 3 & =N ,S" N
& |58 | &8 |28 (&8
«Ouypinhthqughuyh  dbpnnukp U Epunpbuw)  pbnhpubp»  wpwplwb,  bhhdtwljub
qunuihwpubp: Ownpdhqughugh punhwbmp tghpp: Owwhuhqughwih  dkpnyubp:
Ouywunhuhqughuwjh wpngbu: Uwpbdwnhulwut spugpuynpdwt punhwbnip jaunghpp:
1. Uwpbtdwnhjuut  Spugpuynpdwtt juughpubph  owwhdw; (nisdwt  gnynipjub 2
wihpwdbon b pujupup wuydwbbpp: Uwupbdunhjuljut spugpuynpdwi juunhpubph
nuuwlupgniup(gduwyhti,  pwpwlniuwghti,  ninnighl, —wdpnnowpdtp, nphuwdhy
Spugpuynpdwt fnunhpubp b wyb):
9 ULy thnthnjuwjwthg niughuwjh oyynpdw) wpdtpubiph npnudwt jtunhpp: Gpyne b 5 5 4
wykh thnthnpuwjuithg ntulghwgh oyyinhdwy wpdtputinh npnudwt juinhpp:
3. ULy thnthnpjuwjuithg niughwh Epunnptidnidp qunubkint nphjunwnndhwt dkpnr: UL 5 5 6
thnthnjuwljuthg nruljghwygh Epunpbunidp qunukint Shpntwsshh dkpny:
4. Lwgpwudh wtnpny qgnpéwljhgubtph dbpn: 2 2 4
5. Qduyht Spugpuynplut fnunhp: @dwyhtt Spwgpuynplw pungph pusdwt dkpnnubp: 5 5 4
Qduyhti Spugpuynpdwt wunph Ephpuswhujut dbjuwpwiinipmniip:
6. Upununpnipjut wiubtwynpdwb pughp: Mugph duptdwnhjujut dbwlbpuynudp: vungph 5 5 p
dwpbdwnhjuljut dnpbip b tyuwnwulujht dnruyghwt:
7 Spwtuynpuuyghtt fuughp: Mugph dwpbdwnhjujut dbulbpynudp: Magph owyunhuuy 5 4 p
nsdwt «Zjntuhu wpbdnjut wiljjut b wnnkughwutph» dkpny:

8 Ldwl £ opugniguhti yyjuthn




8. Cpohl qnpdwjuh funhp: Munph oyunhdw) nusdwt «Kninuynpnidutph b vwhdwuttph» 5 4
Ubpnn:
9. Ququduyhtt vywuwpldw pughpubp: Zwunngutph oyynhdw) swupwptknudwt fuinhp: 5 5
vunph oyynhuw) (nsdwt Lnituntth wjgnphpd: Fwnh gpudhl:
10 Uhdytpu dbpnn: @dwjht Spugpuynpdwtt jpunhputph jnudnidp uhdwbpu wnniuwljh 5 4
" | Uhongny:
1 Udpnnowpdtp spwgpuynpnid: Udpnnowndtp dpugpuynpdutt «3pudphljulju» dbpnn, ) 4
«Snuynpnidubph b vwhdwbibph» dkpnn:
Thuwdhly Spwgpuynpnid: Thuwdhl Spwgpuynpdwt punhwtnip pjpughpp: huwdhy
12. | dpugpuynpdwtt Unpbjh wnwtdbwhwwnlnipniuubpp: Thtwdhl spugpuynpnudp npybu 2 2
oywmhuhqughuwjh junhputph nusdwi dkpn:
13, Ouywunhuhqughuwjh puuinhpubph nisnudp MS Excel Yhpwnwlwt spwgqpujhtt hwdwlwpgh
Solver dpwgnh vhongny:
CuruutLL 24 30
11. Mumdtwdbpnpuljut gpulijutnpjut wuywhnydwbh pupwn
h/h Ujutnidp/htinhtialy Zpunwipuynipjuit tmuph
NMupununhp gpuljubmipynit (M)
1. IMTankuu A.C., Mazaesa H.I1.-“MaremaTideckue MeTObI ¥ MOZEIM UCCIeOBAHMUA Oepanyii’, Y 4e6HuK, 2-e U3,
M., 2005, 400c. 2005
2. | [}.'UL. Snunjut-«@npényputph hbnwgnudwt dwupkdunhjuljut pughputpr, Gplwl, 1997, 235 Ly 1997
3. Herrapes 10. .- VccnemoBanue onepauuit’, M.: Beicmras mkosa, 1986, 326 c. 1986
4 A. M. Pomanosckas, M. B., M. B. Menzasus — “/lunamudeckoe mporpammuposanue”, Yue6Hoe noco6ue, OMCK, 2010
2010, 58 ctp.
5. C. M. Oxkynos, O. A. TTeckos — “ lunamudeckoe mporpammuposanue”, M3a-so Jlaoparopus suanwuii, 2019, 296 2019
CTp.
6. FaI;)HaeB A.-“UcnonszoBanue MS Exel u VBA B sxonomuke u punancax’, CII6.: BXB, Caukr-Ilerep6ypr, 2000, 2000
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11 wnwidbwhwnlnmpmniubtpp: . OMCK, 2010, 58 crp.
. wpw
Yhuwdhly Spwgpuynpnudp npyku upwip C. M. Oxysos, O. A.
owwuhuhqughwyh jutnhputph ITeckos — “
nisuwt Ukpnr: Junammyeckoe
IIpOrpaMMHpOBaHe”,
W3n-Bo Jlaboparopus
3nanwni, 2019, 296 crp.
Owunhuhqughuwyh juunhputph Owunhuhqughuyh Ynp ubinul, Upliwinwbipwhtt | T'apaaes A.-
nusnudp MS Excel Jhpunwljub hutinhpubnph (nidnudp wohuwnwiipuhly Lﬂhmll, “Ucnons3opanue MS
spugpuhl hwdwlupgh Solver Excel jhpwnwljut wbtwnp, qklnyg wpguqpnyg Exel u VBA B
12. spuiqph Uhengn: dpwgpuyhtt hwdwljwupgh 18 pwipup 5KOHOMHKE U
panf Ghengnt: Solver dpwgnh dvhgongny: dunancax”, CII6.:

BXB, Caukr-
ITetepGypr, 2000, 658 c.

13. tuupupwigh ympuwntuthjuljut vhgngubph wuyyuhnynud*3

NrEunmpuh widuinup

OrEumpuh winjuimudp, pubalyp, thwpugpmpniip (wthpudbonm pput nhupnid)

Luwpui (hwwnntl juhwynpdwdp)

Luwput puuwpinumpiut b gnpstwjutt wupwwuniupubph hwdwp

Uniphp gnpstwljut wppuwnwtpubph hwdwp

Zudwljupgswyhl juwput

Uwppbp, umppuynpnidutp

Zudwlwpghs, ypnjklnnp

Zudwlupgsught Spugpkp

MS Excel jhpwnwljwub spughp

Un

9MNZ qpunupul

13 Uoynud L vwpp-uwppwynpnidutiph, hwdwljupgsuyht Spugpbph tjupugpnipniiutpp b pwbwlyp, nponup withpwdtown b nfju) puuppugh ntunidbwljui gnpdplpugn

Yuquuytpybint hwdwnp




14. Quwhuwnnmd

Zudwjuwpwind  gnpénud L pwjuwwyphwwnh, dwghunpuunipuh b
wuyhpwbwnnipwh ntuwbnnubph ghwnbjhpubph wuppbpujuwh vinniqgdw b guwhwwndwb
puquugnpéntwhtt hwdwlwpg, nph jhpundwt hhdtwljuwt tyunwljutph Eu’

*  QJuquulbkpwl] nmunidbwpnipjut hwdwswth wphiwwnwtpwihtt gnpépupug,
wwwhnyt] qhwbhpukph hwdwlynndwuh uwwnnignmd, fupwbb] niuwbnnh
hupunipnyt wpjnwwnwipp,

*  hpwlwbwgul] hupunipnyt wpwewnpuupubph, pupwghly uwnnignidubph
(unniquppubp b putmipnibttp), nunwdbwlwb  gnpdphpwgh wyp
pununphstitph hwpguwnpnid hbnwunupd juyh wpynibtwdbn dkjuwihqdubph
ubkpunisdwit dhgngnq‘ h tywuwn ntuntdbwnnipjut gnpépupwugh pupbjuydwi:

Zudwjuupuwinid ghwhwndwt gnpspupwugp juintwlupgynud t hwdwdwt gnpdng
Yuipgh':

14.1. Qhwkhpukph unnmgquwh b ghwhwndwh puqunphsibpi ki’

»  gonpStwlut (ubdhttwp) b jwpnpwwninp woluwwnwbptbph pupwgpnid tpw
wlwnhynipjutt U hdwnnipmpniuubph hwydwpnid b quwhwwnnid  pupwughly
unnignidikiph dvhongny wnwykjugnijup gnidwpuyht 40 vhwynp,

*  hupunipnyt wphuwwnwbptbph (wthwwnwljwt wpwewnpwupubtp) hwodunnid b
qguuwhwwnnid wnwykjugnyup gnidwpuyhtt 20 dhwynp,

= qpuwupbpuwgh Eupwpwdhuubkph i1 dpwgpny twhiwnbujusé wy]
wpwownpuupubph YJuwunwpdwt b jmpugdwi pbpwughll unnignd b
qguwhwwnnid  Jhuwdjulh plpwugpnid (pupwghll pubunipmniuubp Jud
unniquppitp) wpwbjugnijip gnidwpugh 40 Uhwynp,

*  uunniqguut wpynibpubph wdthnthnd quwhwndwt uydws pununphsutnh
wpyniupubph hhdwt Jpw b nuwupbpwgh wppynibwpup quuhwwnwljwuh
Abw]npnid wowbjwgnyup gnidwpught 100 Yhwdnp:

14.2. Nuwbnnubph ghwnkhpubph vnnignid

Quupbpught wdthnhynud Lt putimpjudp (gpuynp tnwiwyng Yuquulitpyjus 2
pupwghly puunipjniuttp, pipuwpwisinipt  quwhwwnyny wnwybjugnyup 20 vhwynp®
gnidwpuwjhtt wnwykjugnyup 40 Uhwynp):
Lulinipjudp  wdthnthynn nuupupwugh wpynibwpup vhwynpp (gbwhwwnwljuin)
hwoJwplynid E npybu quwhwwndwit wpwbdhtt pununppsubpng Juunulud
dvhwynpubph gnidwp?, wjuhtptt’ wjupuymd £ Jhuwdjulh 2 puunipjut b djniu
pununphstph quwhwwnnidubph wpyniupubpny:

Uumbwdnph 2. Bnudwljuih wijubt wtnwjubt hudwuwpuy hpdtwugpudh - ntuwbnnibkph ghnkihputph
unniqgul, quwhwndwt b hwyqundwb juwintwlupg (puymbqus  9IN2-h ghuwlfwb junphpnh Ynndhg
30.062022p.),
Bdubwdnph Z. @nudwiyuwih widut ywhnwljwit hwdwjuwpuwiy hhdtwgpudh  ntuwbngubph ghnbjhpubph
unniquul, quwhwndwi b hwyqundwi juintwlupg (pugnitjus  9N2-h ghunwljut junphpnh Ynnuhg
30.062022p.),



14.3. Zwmpgwown (puwnn Spuqph)

1.

13.

14.

15.

16.
17.

18.

19.
20.

21.
22.

U)

«Ouunhdhqughwjh dbkpnnubp U Epunpbdw) puunhpttp» wpwplwb, hhdbwlwb

qunuthwpbp:

Owwuhuhqughuyh  punhwbnip - fubnhpp: Owwuhuhqughuyh  dbkpnnubp:

Owwuhuhqughuyh wpngtu:

Uwpbtdwnhljuut  Spwqpuynpdwt  punhwtnip  ughpp: Uwpbdwunhijulut

dpwgpuwynpdwt jpunhpubph owywnhdwy nusdwt gnynipyu wmthpwdtown b pudwpup

wuydwuubkpp:

Uwpbdunhljuljui Spwgpuiynpdwt hainhpubkph nuuwljupgnidp(qéuyght,

pwnwlniuuyhl, ninnighl], wdpnnowpdtp, nhtwdhly dpwgpuynpiwi puunhputp b

wy):

Ut thnthnfjumjuthg $niuljghwyh oyyinhdw wpdtpubph npnudwi jutinhpp:

Bplnt b wdbkh thnthnpuwjuthg $niujghuyh oyginhdwy wpdtpubph npnudwt faunhpp:

Ut thnthnfjumjuthg $niujghwyh Epuinpbiunidp gunkint phununndhwi dkpnn:

ULl thnthnjuwjwithg $niuljghuygh Epunnpbiunidp qunubint dhpntiwsshh dkpny:

Lwgpwudh wtnpny gnpéwljhgubtph dbpny:

. @éwyht Spugpuynpdwi junhp: Fduyhtt Spugpuynpdwt fuunnph (nusdwb dkpnnutp:

. @duyhtt Spugpuynpdwt pugph Epjpuswhwlut JEjuwpwtnipniun:

. Upnungpnipjutt wywbwynpdwt pjuunhp: unph dwpbdwnhiujuwt dbwlbpynodp:
vunph dwpbdwnhljulut dngbkip b tgunwlughtt $niaghwie

Spwtuynpuughtt fuunhp: ungph dwupbdwunhjujuwt dbwlEpynidp: Munph oywnhduy
Inwddw «Zjntuhu wpbdnjut wiljub b yninkughwubkph» dbpny:

Cpohl gnpdwljuyh pughp: Mugph owywhdw] msdwt  «Sniquynpnudubph b
uwhdwtubph» dkpnn:

Quiqusuyghtt vywuwpldwt juunhplbp: Zwunngubph owwnhdwy Swhpwpbnilwb
futinhp:

Zwuwnngubph oywunhdwy Swtpwpkntidw jpunph Qntiuntth wgnphpd: Fwbtnh qpudhly:
Uhuytpu Ubpnry: @suyht sSpugpuynpdwt jpughputph jnudnidp uhdwbpu wnniuwlh
Uhongny:

Udpnnowpdtp Spwgpuynpnid:  Udpnnowpdtp Spwgqpuynpdutt  «Fpubhljuljuin»
Ubpn:

Udpnnowpdtp spugpuynpuutl «niquynpnidutiph b vwhdwuttph» dbkpnn:

Thuwdhy spugpuynpnid: thuwdhl spugpuynpdwt punhwinip jughpp: Thuudhy
dpwgpuiynpdwitt Unpbjh wpwbudtwhwwnlnipjniuttpn:

Thuwdhly spwgpuynpnudp npytu oyynhthqughuyh fughputph nusdwt Ukpny:
.Oyunhvhqughuwyh pughputph  nusnudp  MS  Excel UJphpwnwlwb Spwugpuyjht
hwdwlwpgh Solver Spugph dhongny:
1-ht pupwghly pulimpema (huwdjulh 9-10 swpwpdw pipwugpni)

* Cungplywsd phdwibkpp.
1. «Owwunpdhqughuyh dkpnnutp b Epunnpbdw) punhpubp» wpwplui, hhpdtwlw
qunuithwptbp: Oupnpuhqughuyh pughwtnip ptnhpp: Owinhuihqughuygh
Ubpnnutp: Oyunhdhqughwjh wypnghu:



ook

0 © N o

Uwpbdunhlulub spugpuynpdwt punhwinip pughpp: Uwpbdwunhjuljut
dpwgpuynpdwt jpunhpubph oyunhdwy nusdwt gnjnipyut wmthpudtown
pujupup yuydwubbpp:

Uwptdunhljujut spugqpuynpdut ppunhptbph nwuwljupgnidp(qéuyght,
pwnwlniuwyhti, ninnighly, wdpnnowpdtp , nhttwdhly Spugpuynpdwi jpunphpbp b
wy):

Ut thnthnpjumjuthg $niuljghwyh oyynhdw) wpdtpubtiph npnudwt jatnhpp:
Bplnt b wybh thnthnpwutthg $niuljghuyh oyyinhdw) wpdtputph npnudw
Jutinhpp:

Ut thnthnpuwljuithg $niulghwh Epunnpbdnidp qunubkint phlunwnndhwi dkpnr:
Ut thnthnpuwjuithg dniulghwgh Epunnptidnidp quubint Shpntiwsshh dbpnn:
Lwgpwudh winpny gnpéwljhgutph dbpny:

Qéuyht Spugpuynpdwt fpunhp: Fdwyht Spwugpuynpdwt jpunph nsdwt
Ubpnnutp:

. @duyht Spwgpuynpuwt uunnh Eppuswthwljut dkjuwpwinipniun:
11.

Upununpnipjut yjubwynpdwb punhp: Mugph dwpbdwunhjulubt dbwlbpuynidp:
vunph dupbdunhijuut unpbip b tyunwluht $nituaghui:

" Cungplyywsé hwpghp.

1.

10.

11.
12.

P) 2-

«Oupinhthqughuwyh dkpnnubp b Epunpbdwy jptinhpbpy wnwplub, hhdbwlwb
qunuthwpbp:

Owwnhdhqughuyh ptighwtnip painhpp: Owinplhqughwyh dkpnyutp:
Ouynhdhqughuyh ypngbu:

Uwpbdunhlulub spugpuynpdut punphwinip pughpp: Uwpbdunhjujut
dpwgpuynpdw fpunhpttiph oyunhdw) (nisdwb gnynipjut wthpwdbown b
pujupup yuydwbbbpp:

Uwpbdunhlulub spugpuynpdwt ppunhpttph puuwlupgnidp(géught,
pwnwljniuuyhtl, ninnighly, wdpnnowupdtp , phtwdhly Spugpuynpdwt jpughpubp b
wy):

Ut thnthnpuwjuithg niughwjh oyynhdwy wpdtpubph npnudwt juinhpp
wnwehl jupgh dwubtwjut wswugyuh theongny:

Bplnt b wybkjh thnthnpwluthg $niuljghuwh oyyinhdw) wpdtputph npnudwt
Jutinhpp tplypopn jupgh dwubwljub wswmbguh dthengny:

Ut thnthnpuwjuiithg niughwh Epunnpbdnidp qunubkint phlunwnndhwi dkpn:
Ut thnthnpuwjuithg niughwgh Epunnpbidnidp quubint Sppntiwsshh dbkpnn:
Npnowlh vwhdwtwhwlnidubkpny tipgué nrughuwygh Epunnptidnidutph quubkp
Lwgpwudh wmtnpny gnpéwljhgubtph dkpnnyny:

QSuyht Spugpuynpdwt fpunhp: Fdwyhtt Spwgpuynplwt jpungnph nsdw
Ubpnnutp:

QSuyht Spugpuynpdwt fpunph Epjpusuhuljut dbjhwpwtinieniip:
Upununpnipjut yjuwbtwynpdw punhp: vunph dwupbdwunhljujut dbwltpuynidp:
unph dwpbdwnhlulut dnnbkip b tgunwlughtt $niughwie

upw uunipnit (Ghuwdiwyh 19-20 ow w1 phpwugpnid



Cungpljwsé phdwbpp.

1.

Spwiuwnpuuwjhtt  puughp: Mugph  dwpbdwnhluwut  dbwlbpynudp:  ugph
oyunnhuw (nusdw «Zjniuhu wpbhdnjuwh waljut b wnnkughwubph» dkpnn:

Cpohl gnpdwljuyh puunhp: Mungph owwhdwy msdwt «Sniquynpnudubph b
uwhdwtubph» dkpny:

Ququduyhtt vyyuwuwpuwt pughputp: Zwunngutph oywnhdwy swupwpbknudw
huunhp: vuagph oywunhdwy (nisdw Lntuntih wygnphpd: Swtnh gpudhl:

Uhuwtpu dbpnny: Qéwyhtt dSpwgpuynpldwit  juunhpubtph  nwdnudp  uhdyuykpu
wnniuwljh vhongny:

Udpnnowpdtp spwgpuynpmid: Udpnpowpdtp Spwgpuynpldwitt «Fpudbhljului»
Ubpnn, «niquynpnidubph b vwhdwbttph» dbpn:

Thuwdhy  Spwgpuynpnid:  Thuwdhly Spwgqpuynpdwt  punhwunip  patnghpp:
“Yhuwdhy spwgpuynpdwi Unpbjh wpwbdbwhwwnlnipniutkpp

Thuwdhly Spwgpuynpnudp npytu oyynhthqughuyh jaunhptbtph nusdw dkpn:
Ouywunhuhqughuyh pughputph (nwdnudp MS  Excel Jhpwnwljwlb Spwqpuyjht
hwdwljupgh Solver dpwugqnh vhongny:

Cungpydwus hupghp.

1.

10.

11.
12.

Spwtiuynpunuyhtt hutinhp: vunph dwpbdwnhljuljut AlwEpunidp:
Spwiuwnpuughtt jpunph  wbuwlubpp: Mugph dwpbdwnhulwt dngbp
tywwnwluyht $nruljghwi:

Spwiuuwynpuwhtt juinph owwhdw] nsdwt «niuhu wpldvyubt wiuljut b
wnunbkughwutph» dkpnn:

CnghYy gnpswluh futinhp: Munph npdwspp:

Cpohly gnpdwljwh unph owyynhdw) nusdwt «Sniquynpnidubph b vwhdwbubph»
Ubpnn:

Quiiguduyhtt vywuwpluwy fpinhpibkp: Zwunngubph owyinhdw) Swipuwpknidwb
huunhp: Bpynt hwuwnngh owwhdw) Swhpwpknudwt putinhp: Pnjnp phwnwukph
Upwjdwt wpyniupniud Eplpnpn hwuwnngh yuwpwwnipgh b puighwinip dudwbwlh
hwoynud:

Bpint hwuwnngh oyyunhdw) swipwpknudwb juinph @ntuntth wgqnphpd: Qutnh
qpudhly:

Uhdypu dbpnn: Qéwjhtt Spugpuynpdwt  juunhpubph nisnudp  uhduykpu
wnniuwljh vhongny:

Udpnnowipdtp Spwgpuynpnid:  Udpnnowpdtp  Spwugpuynpdwtt  juunhputph
nsuwt «Fpudbhljujuin» Ubpnn:

Udpnnowpdtp Spwgqpuynpdwin  jaunhpubph  msdwt  «niquynpnudubph b
uwhdwtubph» dkpnn:

Thuwdhy  Spwgpuynpnid:  Thuwdhl  Spwgpuynpldwtt  punhwtnip  pjutghpp:
Yhuwdhy spwgpuynpdwitt Unpbjh wpwbdtwhwwnlnipjniuttpp

TYhuwdhl Spugpuynpnidp npytiu oyyinhdhqughwyh juinhpttipnh (nusdw dbpny:
Ouywunhuhqughuwjh pughputph (wdnudp MS  Excel Yhpwnwlwb Spwgpuyht
hwdwljupgh Solver dpwugnh vhengny:



14.4. Qiwhwwndwb swthwhoubpp?®.
» Skuwlut ghnbihputph quwhwwndwt swthwuthpubpp.

* mbkuwljut yniph hdwgnipjut Jkpupununpdut dwjwuppul,

= wnwownpyud hwpgtph, puwn pnjutnulnipjul, wuwwnwupuwth
npudwpwbwlut hwonppuljuinipni, wdpnnenipintl, Sownnipnill,
ubthwlwut mbuwltnh hhdtwynpdwt wunhdwi,

* mbuwut Wyniph pipugdutt wunhdwt pun gnpstwljut pughpubph nsdwt
Uwiljuipryuljh:

> Anpstwlut  wolnwwnwbpubph quwhwwndwt  swhwuhpubpp (4 uwnnigmd,
pipwpwimnipp quwhwupynd £ wowybjugnyup 10 Jhuygnp' gnidwipught
wnwytyuqgnyjup 40 thunp).

* hmudtwpuwpnipjut junwupnid b junwpdwt npul,
* dwubtwljgnipinit jumputiught putwpynidutpht,
* luinhpubph &hpwnn (nusnidd pun ghon ptnpus wgnphpdubph,

» bupumipnyt  wolwwnwiph  quwhwwndwt  swihwthotbpp (2 huptmpnyt
woluwnwip, jmipupwiympp  qwhwpnd o wewdbjugnyup 10 dhwygnp’
gnuiwpuyhtt wnwykjwugnyup 20 dhwynp).

* huptnipnyt wppowwnwiph ubkphuyugnid nEdtpwnh nkupny LEYunpnuuwght
nwppbpuyny,
vohbtpuwnnd tkpuyugus yniph hwdwywunwupiwinipnit wpwew-
nppjwd phdwhl,
v ohbtpuwunh Atwbpydwt npuyy (gpughnmpjut pughwinip dwjupnuy,
owpunpuut dwubtwghnwljwb npuly),
vhudwguigh nkntjunuljut wnpnipttph ogunugnpénid,
v ndtpuinh hwdwenun pubwynp tkpjuyugnid, putwynp junuph b phdugh
puttwpluwt dwwpnulny;
* huplnipnyt wpunwiiph tkpluyugnd, pinhpibph menid wpuinuipuht
nbwnpnud b Ejunpnuughtt wwppipwlny,
v uunhpubph pusdwt pinpus wignphpdubph wpynitwbnngpjut
hhdtwynpnud,
vjuuplpugh pipwugpnid dkppptpjws dwutwghinwlut hdnnipniaukph
npulinpdut dwljuppuly:

16 Lpwgynid k punn wdphnth /quuwjunuh npnodwl
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Twupupwgh pywutihop,

UT/p-158 - Oypnpihquighwih dkpnniikp b bpuinpbdun jutmhplbp

widuunudp
Tuupupwughtt hunljugyny 4 ptnhun
yptnhunp
Mumdtwenipjul wuph / 3-pn vnwuph,1-ht Jhuwdjuy
Yhuwdjuly
dudtiph puphunidp Luwpuwibiught 54 | Ttwuwjununipnil 24
Utdhtwp
Lwpnpunnp wpjuwinubp
Anpstwljut wohtwnwp 30
Puptunipnyt 66
Cunudkup 120
Uunniquwt dip Cupwghly piinipinil, hwipugnidwpuwyhtt putnipemiu
Twupupwugh tyunulp Unwpljuyh nuuwjwbniui tyuinwlyp ntuwbinnukpht

oyynhuhqughwjh npnowljh dbpnnubpht Swinpwgibit £ b wy

Ubpnnutpht

Alwynpnudp:

njnpunid Yhpwnbiny

Jtpwptpyny  puunhpubpp  gnpStwljutinid,

dwutmghunwljw nibwlnipjub




Nwupupwgh
Ytpguwpmyym uputpp

Twuptpugp dAwynpnid E Yppuljut dSpugph htwnbyjuyg
Jtpguupmymup(ubp)p.

Qhwnkihp

e  Uwpbdwnhljulub spugpuynpdub pugph pdwgnipnii:

e  Uwptdwnhljulwt dnpbjutnh junnigdwt uljqpniipubpnht
nhpwybnnud:

e Dbmulghwubkph hbnnwgnundwl, Epunpbdw) wpdtpubp quikny
Ubkpnnubphtt nhpuwybnnud:

e  QSuyht Spwgpuynplwt pungph nsdwb tnutwlutpht
nhpuyinnid:

e Shpuytunnud gduyhtt Spugpuynpdwt fpughpubnh (nisdwi
uhuwtipu dkpnnht:

Zuwnnipinil

¢  Uwpbdwwnhlut dnnkjubp junnigkint hdinnipinii:
e Sy juinnh nisdwt hwdwp wpwyb] wpynibwybn tnubtuly
nuunpknt hdnnipnii:
e Uuwpbtdwnhfjuljut b qéwjhtt Spwgpuynplw pjuughpukph
nsdwt wgnphpdwljut hknwgnunud:
Quipnnniinulnipini i

*  Owyuhuhqughuyh Utpnyubpht, futghplkph
dwpbduwnhjuljul Unnkjukph Junnigdui
hwipwhwyquljul, tpjpuswthului dbikpht mhpuybnbne
Jupnnnipnii:

Twupupwugh
pnjuiunwuynipeiniip

Ptdw 1. «Oyunhuhqughwjh dkpnnubp b Epuinpbdw jaunhpubp»
wnwnplul, hhdtwljut quyuthwuputp: Owywunhdhqughugh
punhwbmp peinhpp: Ownpdhqughwyh dkpnnutp:
Owwnhuhqughwh wpngtu:

Phdw 2. Tupbdwnhiuljub spugpuynpdwt pinhwtnip
hunhpp: Uwpbdwnhjuljut spugpuynpdwb juunhpubph
oyynhdw] médw gnjnipjut mtthpwudbown b pudupup
wuydwubbpp:

Ptiw 3. Uuptdunhlulut spugpuynpdw punhputph
nuuwlupgniup(gduhl, pwnwlniuwght , ninnighly,
wdpnnowndtp , phtwdhly Spugpuynpduts fuuinhpubp b wyv):
Ptdw 4. ULY hnthnjuwljwthg $niruljghwjh owyinpduy
wipdtpubph npnudwt juinhpp:

Etdw 5. Gpynt b wykh thnthnpuwljuthg dntulghwgh oyguinhduy
wipdbpubph npnudwt punhpp:

Ptdw 6. Ukl thnthnjuwljwithg $ntuljghuyh Epunnptidnudp
guubint nhjunwnndhwt dkpn:

Etdw 7. Ukl thnthnjuwljwithg $ntuljghuyh Epunptidnudp
quiknt Shpntwgshh dbpny:




Ptdw 8. Lugpwudh winpny gnpswljhgutph dbpny:

PEUw 9. Fdwjht Spugpuynpdwb fuunhp: Fswht
Spugpuynpdwt fpunph jnisdwt Ukpnnubn:

PEUw 10. Fduyhtt Spuqpuynpdwt fuunph Gpljpuswthwlu
dbkjuwpwunipniup:

Ptdw 11. Uptnunpnipjub yjwbwynpdwb juinhp: unph
dwpbdunhjuljut dbultpynidp: Mugph dupbkdunhljuljut
Unpkip b tyunwluwght $niuljghwie

PtUw 12. Spuwtiuynpuuyhtt punhp: vunph dwpbdwnhljuut
Alwljipynudp: Munph oywmhdwy (niddwt «Zjnruhu wpldunyu
wiljub b wnunkughwubph» dkpnn:

Ptdw 13. Cpohly gnpéwljuh juunhp: unph oywnhdwy (niddw
«Sniuynpnidubph b uvwhdwbkph» dbpny:

Pdw 14. Quiquéwht vywuwpldwb fuunhpubp:
Zwuwnngubph oywnhuw] Swupwpknudwl jutnhp: vugph
oywnhdw] nédwt Anbiuntth wignphpd: Fwbnh gpudhl:
Ptdw 15. Uhdyy kpu dbkpnn: Sduyhtt sSpugpuynpdut
huunhputph inidnidp uhdwbpu wnniuwlh vhongny:

Ptdw 16. Udpnnowpdtp spwqpuynpnid: Udpnnowndtp
Spugpuynpdutt «Fpudhljujutr Ukpny, «niquynpnudutph b
uwhdwtubph» dbkpnn:

Ptdw 17. Yhuwdhl Spwgpuynpnid: Fhuwdhl Spugpuynpdwi
punhwtnip funhpp: Thutwdhly Spugpuynpdwi Unphjh
wnwbduwhwwnlnipniuubpp

Ptdw 18. Thuwdhl] Spwgpuynpnidp npyku oyyinhuhqughwyh
huunhpubph (nusdwb dbpnn;:

Ptdw 19. Ownhuhqughwyh junhpubph nidnidp MS Excel

Jhpwpwlut pugpuyhtt hwdwlwpgh Solver pwugph Uhongny:

QGuwhunndw Ukpnnubpp b
sunhutthpttpp

Uwubwlgnipjnih puupupught

Uwubwlgnipinit b wjnhynipnit jwpnpunnnp wpiwnwipubnht
Uunnignnuljut wpjuwinuiip

bupunipnyt wpuwwnwp

Cupwghl putinipnil, hwipwugnidwpuwyht putinipniu
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