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BCTYII

CydacHa eKOHOMIUHA HayKa CTa€ BCE OLIBII MATEMATH30BAHOIO JHUCIHUILIIHOIO.
I3 wacy 3acnyBanng HobGeniBcbkoi mpemii 3 ekoHOMiKH 1969 poky OinbIIicTh IpeMii
HaJa€ThCsl caMe 3a JIOCSTHEHHS y Taly3i eKOHOMIKO-MaTeMaTHYHHX JOCHiIKeHb. SIK
npukiIag MoxkHa HaBecTH HoOenmiBebki mpewmii, siki ogepskanu Parnap ®pim ta Su
TinGepren (1969), Bacine JleontheB (1973), Jleonin KanropoBuu ta ThstiHr
Kynmanc (1975), Jloypenc Kueitn (1980), Tprore Xaaembmo (1989), lxon
Xapcanbi, /bxon Hem ta Paiinxapa 3enten (1994), Jxeimc Xexman ta [leHien
Maxkdanen (2000), Pobept Irn (2003), Knaiie I'penmkep (2003), Pobepr Ayman Ta
Tomac Ileminr (2005), Jleonix I'ypeiu, Epix Meckin, Pomkep Maitepcon (2007).
Take IIUPOKE 3aCTOCYBAaHHS MATEMAaTHYHHUX METOMIB B CKOHOMILI MOXe OyTu
MOSICHEHO JIBOMa OCHOBHHMMH NPUYMHAMU: 3 OJHOTO OOKY, II¢ 3HauHE YCKIIaJHCHHS
€KOHOMIYHUX SIBUI Ta MPOIECIB, a 3 IHIIOr0 — OYPXJIMBHI PO3BUTOK MPHUKIATHOL
MaTeMaTHKU Ta KOMIT FOTepHOI TeXHiKH. TaKuM YHMHOM, HE3BAKAIOUM HA CKIAIHICTH
€KOHOMIKH, TTOB’s13aHy B TEPIY Yepry i3 3HAYHOI KiJBbKICTIO OJHOYACHO Ta CYKYITHO
nirounx (akTopiB, cepei SKUX € 1 BHIAAKOBI, CyYacHI E€KOHOMIKO-MaTeMaTHYHI
METOIM Ta MOZAET [JO3BOJIIIOTH JOCHTh aJeKBaTHO JOCIIDKYBaTH —pealibHi
€KOHOMIYHI SBHIIA Ta MPOLIECH.

OpHuM 13 HaWBaXIMBIMIMX  HANPSMKIB ~ CKOHOMIKO-MaTeMaTHYHOTO
MOJICITIOBAaHHS € ONTUMI3alliiiHi MeTomu 1 Mojeni. BUBYEHHS IHOTO HANPSIMKY
€KOHOMIKO-MaTeMaTHYHUX METOJIB I MOJENe € HEeBiJl’€MHOK 4acTHHOIO 0a30BoOi
MATOTOBKA  E©KOHOMICTIB, = MEHE/KepiB, MapKeTojoriB. [ 7mOoki  3HaHHS
ONTHUMI3ALIHHIX METOMIB 1 MOjenedl HeoOXiIHI MJIs YCIIIIHOTO 3aCBOEHHS KypCiB
«Metonnm TPUHHATTS YNPaBIiHCBKUX pimieHb», «Jlorictuka» Tta iH. Takox

B)KJIUBICTh FOTO KypCY IOJISITa€ HE TUIBKM Yy BHBYEHHI CYYaCHHX KOMIT FOTEPHUX



METOJIiB MaTeMaTHYHOTO MOJICIIOBAHHS B €KOHOMII, aine i y GopMyBaHHI YiTKOCTI,
SICHOCTI Ta JMCIMIUTIHU MUCIICHHS Y CTY/CHTIB.

JlaGopaTopHUil MpPaKTHKYM TpH3HA4YeHO st  (axiBIiB 13  3arajibHOIO
€KOHOMIYHOIO MiJrOTOBKOIO, TOMY aBTOPM CTaBHJIM 3a METY BHKJIACTU IPAKTHYHI
MiIXOAM JI0 KOMIT'FOTEPHOTO MOJICJIFOBAHHS B CKOHOMIlll, MEHEIKMEHTI Ta
MapKeTHHTY. TeopeTHyHi aclieKTH BUKJIAJIEHI B TAKOMY 00CS31 Ta ITiJ{ TAKUM KyTOM,
mo6 Oyna 3po3ymina CyTHICTh aIrOpUTMY POOOTH TOTO YM IHIIOTO HPOIPaAMHOIO
MPOJYKTY, IO TPOMOHYETHCS AJIS PIICHHS MPHUKJIaTHUX €KOHOMIUHMX 3a/1a4. AJe kK
Mpy BHBUYEHHI Kypcy «OnTHMizamiiHi MeTOAW 1 MOeli» He BapTO HEXTyBaTH
TEOPETHYHUMH  po3jinamu. [7MOOKe 3aCBOEHHS  TEOPETHYHOrO  Marepiany
CTY/ICHTaMH, JIO3BOJINTh MaHOyTHIM (haXiBISIM BHPINIYBATH HE TIIBKU MPUKIIA/IHI
3a/avi BHKIAQJEHI Yy TOCIOHWKY, aie 1 IMUpOKe KOJO IX MOogudikaIiif, mo Moxe
3YCTPITUCS HA TPAKTHIII.

HeoOXigHO BHCIIOBUTH MOASKY II'SITH MOKOJIHHAM CTYAEHTIB SKUM YHTAETHCS
KypC €KOHOMiKO-MaTeMaTH4He MojemoBaHHs. [locriiiHa, )KnBa, aKTUBHA B3a€MOJIS
i3 CTyJJeHTaMH Ta KOpPEryBaHHs JIEKLIHHOI Ta 1ab0paTOpHOI YaCTUHU KYypPCY TaK, 1100
BiH OyB MaKCHMaJbHO JOCTYIHUM ISl iX PO3yMiHHSI, HE CIPOIIYIOYH IPU IOMY
MaTepiaj, T03BOJIMIO CTBOPUTH 1Iei HaBYAIbHUI MOCIOHKUK. 3p03yMillo, 10 Cy4acHe
E€KOHOMIKO-MaTeMaTUYHe MOJCIIOBAHHS, B TOMY YHCII ONTHUMI3allidHI METOaH 1
MOJIeJIi, PO3POCIUCS HACTUIBKM, 10 B paMKax OJHOIO HAaBYAJIBHOTO CEMECTPY
MO>KJIMBO PO3TJISIHYTH JIHIIe X 0a30Bi MOHATTSA Ta po3autd. bymemo BasdHi 3a yci
KOHCTPYKTHBHI 3ayBa)K€HHS, LIONO CTWJIIO BHUKIAACHHS Marepiany Ta 3MICTy
71a00pPaTOPHOTO MIPAKTUKYMY.

Ilpu BuBuYeHHI Kypcy «OnTuMizamidiHi METOAM Ta MOJIEI» HEOOXiTHO
PO3YMITH, IO YIPABIIHCHKI PIlIEHHS, OTPUMaHi 3a JOMOMOTOI MaTeMaTHIHOTO
MOJICTIFOBAHHS, MOXYTh HOCHTH JIMILIE PEKOMEH/I0BaHUi XxapakTep. Lle mos’s3aHo i3
CKJIQIHICTIO €KOHOMIUHHX SIBHII[ Ta TPOIECIB, BIUIMBOM BHUIIAKOBUX (PaKTOPIB, SKi
4acTO HEMOXJIMBO MepeadadynTH. AJe X He MOXKHA HE TOTOAUTHCH 31 CIOBAMH
BIZIOMOT0 aMEpHKaHCBhKOTO (haxiBlst y ranysi pociijpkeHHs onepauiil T. Caari, sikuii
XapaKTepU3ye 3aCTOCYBAaHHS MAaTEMaTHYHHX METOMIB B €KOHOMIl SIK «MHCTELTBO
JlaBaTH TOTaHi BIANOBIAl HAa Ti MPAKTHYHI NMUTaHHS, Ha SIKI JAIOThCS IIE TipIii

BIJIOBII IHITUMHU CITOCOOAMUY.

JlaGopaTtopHo-npakTu4Ha podorta 1
OCHOBHU MICROSOFT EXCEL

Mema po6omu — HaOyTTs CTyACHTAMH NPAKTHYHUX HABHYOK CTBOPCHHSI,
pefaryBaHHs Ta IpYKyBaHHs eJeKTpoHHuX Tabnuins Microsoft Excel. Bukopucranus
BIJTHOCHMX, aOCOJIFOTHHX Ta 3MIIIaHUX TOCHJIaHb Ha KOMIPKH il e()eKTHBHOL
peauizarii po3paxynkis y Microsoft Excel.

1.1. PoGoue Bikno Microsoft Excel
Ilpu mepmiomy 3amycky Microsoft Excel Ha exkpaH BHBOOHMTHCS BIKHO, MIO
MICTHUTb €JIEMEHTH KEepyBaHHS, sIKi BIAMOBINAIOTh CTaHAApTHIN Hactpoiiui. Lle BikHO

YMOBHO MOKHA PO3AIINTH HA KiJbKa AUISHOK (puc. 1.1).
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Pucynok 1.1 — Po6oue BikHo Microsoft Excel
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Jinsuku Bikna Microsoft Excel 2010 npu cTtangapTHOMY HACTPOIOBaHHI
nepepaxoBaHi HIKYE.

1. Bxnaoka ®aiin. Y Bepcii Microsoft Office 2010 y ko:kHOro go1aTka € Taka
BKJIaJIKa, 10 3amMiHmia coboro kHonky Office Bepcii 2007. HaGip komaHn, TOCTyI 110
SIKMX BIJIKPUBA€ETHCS MPU HATHCKAHHI Ha I[F0 KHOTIKY, JO3BOJISIE BUKOHYBATH 3BUYalHI
nii. Y Ourbln paHHIX Bepcisix o(iCHHX Hporpam Li KOMaHIu HepedyBald B MEHIO
@aiin. Ie, 30kpema, KOMaHIM CTBOPEHHS, 30€peKEHHS 1 BIIKPUTTS JOKYMEHTIB.

2. I1anenv weuoxkozo docmyny. Ilpu CTBOPEHHI TOKYMEHTIB TOTo a0o iHIIOTrO
THITy MM YacTO BHKOPHCTOBYeMO Ti cami komaHmu. 1106 mopa3 He «OmykaTm» y
MOUIYKY MOTPiOHOT KOMaHIH 10 BChOMY iHTEepdeHCy mporpamu, cami «IOMYJISpHI»
KOMaHIM BHHECEHI Ha ITaHeNb IMIBUIKOTO JOCTYILY Y BHUIVIII MaJeHbKHX KHOIOK 3
KapTHHKaMu. Lli KHOITKM HAa3WBaIOTh IHCTPYMEHTH, 1 KJIalaHHS MHUIICIO Ha KOXKHIN 3
HUX TPUBOIWTH JIO BHUKOHAHHs BimmoBimHoi komanmm Microsoft Excel. Ilanens
IIBUKOTO JIOCTYIYy HACTPOIOETHCS. 3a 3aMOBUYBAHHSM Ha Hiil yChOTO TPU KHOIIKH,
aJle IUITXOM HACTPOIOBAHHS Ha HEl MOXKHA BHBECTH OY/b-SIKYy KUIBKICT KOMAaH]
Microsoft Excel.

3. lone 3a60anns imeni 06’ 'exkma. e 3py4Huii 3acid Ay NpU3HAYCHHS IMEH
pi3HUM 00’€KTaM: TaONHMIIM, PUCYHKaM, JiarpamMaM, OKPEMHM KOMIpKaM i rpyrnam
komipok. Hananmi Mo)kHa 31iHCHIOBATH JOCTYI 10 IMEHOBaHHUX OO’€KTIB 3a IX
IMEHaMH.

4. Psook ¢hopmyn. Y uelt psaaok Bu OyJeTre BBOAUTH (POPMYIIHA IJIsi OOUHCIICHHS
pi3HUX 3HaueHb. L{eil psIoK JO3BONISE pearyBaTi TEKCT yKe BBeIeHOT Gpopmyin abo
neperasgatd Horo B TOMY BUNAAKY, SKIIO B camiil Tabiumi 3aMicTb (Gopmyl
BiZIOOpaXKaroThCsI iXHI OOUMCIICHI 3HAYCHHSL.

5. Knonxu xepyeanms ocnognum 6ikHom npoepamu. 1[I KHOIKA I03BOJISIIOTH
PO3TOPHYTH, 3rOPHYTH B KHOMKY ab0 3akpuTu ocHoBHe Bikao Microsoft Excel.

6. Knonxu xepyeanns oouipnimu giknamu npozpamu. Lli KHOIIKM JO3BOJSIOTH
po3BepTaTH, 3BepraTH W 3akpuBaTH okpemi Keuru Microsoft Excel ycepeamsi
OCHOBHOTO BIKHA, SIKE IIPYU LIbOMY 3aJIUIIAETHCS BIIKPHUTUM.

7.3azon06xu cmosnyie mabauyi. Jnsg JOCTYIMy 10 OKPEMHX KOMIpOK
ycepeauHi elIeKTPOHHOI TabJMIli BUKOPUCTOBYIOTHCS IMEHA KOMIPOK, 110 MOKa3ylTh
KOMOIHAI{I0 IMEHI CTOBIILI 1 HOMEpa PsiKa, Ha IEePeTHH] SKUX nepedyBae KOMipKa.

8. Homepu psioxie mabauyi. MeToanka HOCTyNMy 0 KOMIpOK Yy Tabiuii
Microsoft Excel Haraxye rpy «MOpChKHii Oiii» i He MOBUHHA BUKIMKATH YCKIIaTHEHb.
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9. Hasiecamop no aprxywax xnueu. Kuura Microsoft Excel 3a 3amoBuyBaHHSIM
MICTUTh 3 TaOJUII, SKi HA3UBAIOTHCS JIUCTAMU. AJle KUIBKICTh apKyIIiB y KHH3I HE
00MeKeHa HIYMM, KpiM 00CAry HOCTYIHOT (i3HYHOI mam’siTi KoMIT ' toTepa (OCKIIbKH
KHUTa 3aBaHTAKYEThCS Ha IIaM’ITh KOMII'I0Tepa LinkoM). TakuMm 4MHOM, apKyIliB y
KHH31 MOKE BHSBUTHCS Habarato OIijbIe, HiXK MOKE IOMICTHTHCS B IUJISHIL
BiJJOOpaKeHHS iX SAPJMKIB. Y bOMY BUIIAJKY «IIPOKPYYYBaHHs» SPIMKIB ycepeanHi
BiJIBEJICHOT /Il HUX 30HU MOYKHA 3/1HCHIOBATH 32 JIOTIOMOTOI0 HaBiraTtopa.

10. Apruxu apxywie. 3a 3amoBuyBaHHsM y KHu3i Microsoft Excel muctku
matoTh iMena Jluer 1, Jluct 2 i Jluer 3. OpHak KOpHCTYBad MOXKE JaBaTH JIHCTKAM
iHII IOBUIbHI IMEHA, @ TAKOX 3MIHIOBATH 1CHYIOYI CTaHAAPTHI IMEHA apKyIIiB.

11. Psoox cmawny. Y 1bpOMY pSZIKY iICHTH(]IKYEThCS CTaH THX abo0 IHIIHX
napametpiB  Microsoft Excel, a Takox neskux BIACTHBOCTCH ITOKYMCHTa, IO
penaryetbes. Pi3HI AUISTHKY psiJika CTaHy HE TUTBKH € THIWKAaTOpaMH, ajie OJHOYACHO
BUCTYMAIOTh SIK IHCTpyMeHTH. Lle 03Hauae, 110 KJIallaHHS Ha JESKUX 3HaKaX psIKa
CTaHy J03BOJIsIE 3MIHUTH BIMOBITHUI TapameTp.

12. Cmpiuka incmpymenmis.y Microsoft Excel 2010 Bu He 3Haiinere KoMaHs
MEHIO, JI0 SIKMX, MOXIIMBO, YK€ 3BUKIIM B iHIIUX mporpamax Windows. Yci komMaHy,
ski MoxkHa BukoHat B Microsoft Excel, o0’emnami B rpymu 3a (QyHKIsIME i
BiJJOOpaKAIOTHCS Temep TUIbKM Yy BHUIUIAAlL 3HaKiB (iHcTpymeHTiB). Ha neprumit
HOTJISL, L1€ MOXKE 3[aTHCSl HE3pYUHHMM, OCKUIbKM BifcyTHiH TexcT. IIpu HaBeneHHi
MOKa)KYMKA MHIII Ha KOXKEH 13 IHCTPYMEHTIB BH IT00AYUTE PO3TOPHYTY i JTOKIATHY
MiJKa3Ky, sika, O€3yMOBHO, Nae Kymau Ourbine iHdopmarii mpo iHcTpyMeHT (abo
KOMaHj1y), Hi) OJIHe-/IBa CJIOBA B Ha3Bl KOMaH/AN B MEHIO.

Tak Burisgae BikHo Microsoft Excel mpu cTraHgapTHOMY HaCTpPOIOBaHHI.
CmpaBa B TOMy, IO Jiara3oH, B SKOMY MO>KHA 3MIHIOBATH 30BHIIIHIA BHUIIISAL Ii€T
IporpaMy, JAojaroud 1 3abuparoun Ti abo 1iHIII eneMeHTH iHTepdelcy Ta
THCTPYMEHTH, JIy’K€ BENUKHIl. 3aBISKU TaKiil THyYKOCTi BU MOKETE JIETKO HACTPOITH
Microsoft Excel «imix ceGe», 3MiHUBIIHN psiT TapaMeTpiB, i 30BHI TIporpama MosKe Mph

LbOMY AY>KE CHIBHO 3MiHUTHCS.

1.2. CTBOpeHHsI Ta peJaryBaHHs eJIeKTPOHHOI Ta0 Ui

JIJ1si CTBOPEHHS €NeKTPOHHOT TaOIMI JTOLIIBHO B KOMIPKH BHECTH HEOOXiIHI
naHi, MiAiOpaBIIM BiANOBiAHY NIMPUHY CTOBMYHMKIB Ta BHCOTY psikiB. IloriMm
BHJIUIMTH OTPUMAaHUI J1ialla30H PSAKIB MPaBOK0 KHOMKOO mui (puc. 1.2) ta oOparu
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«®Dopmar KOMipok». Y niasoroBoMy BikHI «®PopMaT KOMIpoK» 00paTu 3aKiaJiKy

«I'pannnsy. BusHauntu HeoOXiqHMI TUIT JTiHIT Ta rpaHuIko (puc. 1.2).
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Pucynoxk 1.2 — CTBOpeHHS Ta pefaryBaHHs eIeKTPOHHOT TaOIHII i3

BHUKOPHCTAHHSM AiaJIOr0BOro BikHa «DopMat KOMIpKI»

THmImM criocoGoM cTBOpEHHSI Ta pelaryBaHHs eJeKTPOHHOT Ta0munIli € QyHKITis
«Hacrpoiika rpaHuIlb BUIUIEHIX KOMipOK ab0 TeKcTy» B 3aknaani «Menro». OmHak
niagoroBe BikHO «®opMar KOMIpKM» € OUIBII YHIBEPCAJILHHM METOJOM, IO

3aJIHIIAETHCS MPAKTHYHO HE3MIHHUM ISt BCix Bepciit Microsoft Excel.

1.3. EdexTuBHa peanizauis po3paxynkis y Microsoft Excel

V Microsoft Excel npwuiiasta niniiina hopma 3amicy GpopMmys y BiIIIOBiIHOMY
psanky 4 puc. 1.1. Bogutn QyHkuii MoxHa 3a jornomoror Maicrpa QyHkuiid ado
Kki1aBiaTypu. Sk aprymeHTH (yHKUii MOXYTb BMCTYNATH 4YMCIA, [OCHJIAHHS Ha
KOMIpKH, TeKkcToBa iH(opmartis. Komipka, B sikiii BBOIUTHCS (hopMyiia, Ha3UBAETHCS
3a1eHCHOI0, @ KOMIPKa, B SIKiM 3alMcaHuil apryMeHT wiel popMyiu, — 6nausaryorn.
OueBHIHO, 110 OJHA 1 Ta X caMa KOMIpKa MOXe pO3IJISIaTHCS 1 SK 3aJIeKHa, 1 K

BIUIMBAIOYA IUBJITUYUCH, Ky HOPMYITY MU PO3TJIISIIAEMO.

Hanpuxnan, posrisHemo 3aBnanHs 1 saboparopHoi poGortu. HeoOxigHo
KITBKICTB TOBapy MOMHOKHTH Ha HOTO LiHY 13 MOJANBIINM 3HAXOHKEHHSIM CyMapHOi
BapTOCTI MOKYIKH. J[JIs 1[bOT0 MOMHOXHUMO KOMIPKY 13 KUTBKICTIO TOBapy Ha KOMipKy
i3 miHoro. Po3moBcroauMo oTpuMaHy (OpMyJTy Ha Bechb HEOOXITHHMH Jlianas3oH.
Otpumaemo aBrocymy 100yTKiB 3a mornomoror ¢yskuii CYMM (puc. 1.3). Jlns
(dbopmynu, sika mokazana Ha puc. 1.3, 3anexHoro komipkoro € D7, a BrumBarounmu B7
ta C7. Y Toll e 4ac komipka D7 € BIMBaro4oro BiIHOCHO (hOPMYJIM B 3aJI€XKHIN
komipii D17.

3aeHO Bij MOBEIIHKHM MOCHJIaHb HAa BIUIMBAIOYl KOMIPKM BOHH TOAIISIOTHCS
Ha BIJIHOCHI, a0COJIIOTHI Ta 3MillIaHi.

BionocHi nocunawns — TOCWJIaHHS Ha BIUIMBAKOYl KOMIPKH, ajpeca SKHX
3MIHIOETBCS, SIK TIO PSIIKY, TaK i IO CTOBITYHKY, BIJTHOCHO 3CYBY BIUTHBAIOUYOI KOMipKH
nipu KonitoBaHHi. [Ipuknan 3amucy Al, D17, E20 u 1.11.

Ilpu peamizamii po3paxyHKiB, siKi mojaHi Ha puc. 1.3, BUKOPHUCTOBYBAIIHCS
BUKJIIOYHO BiZTHOCHI TIOCHJIAHHSI, O/THAK 1Ie HE 3aBXKIH 3PyIHO.

Abcomomni nocunanna — TMOCUIAHHS Ha BIUIMBAIOYl KOMIPKH, ajgpeca SIKHX
3aJIMIIAETHCS 3a(DIKCOBAHOIO IMPU KOIIFOBaHHI 3alie)kHOI KoMipku. [Ipukian 3amucy
$AS$L, $D$17, SE$20 u T.in.

Bukopucranss a0COMIOTHUX INMOCHIIAaHb HAa KOMIPKH PO3IVIIHEMO Ha TaKOMY
npuxiaagi. Maemo TapudHi koedinieHTH 11t 25-TU po3psiaiB €AuHOT TapudHOi ciTku
Ta MOCAJOBY CTaBKy JUI IEpIIOro po3psmy. LIIIsSXoM MHOMKEHHS CTaBKH JUIS
MIEPIIOro PO3psTy Ha BiamoBinHI TapudHi KoedimieHTH HEOOXITHO 3HAWTH MOCAIOBI
CTaBKH ISl KOKHOTO PO3psiy €AMHOI Tapu(HOI CiTKU. [y [bOTro B PsAKY BBEICHHS
dopmynu 3poOMMO TOCHJIAHHS Ha KOMIPKY 13 TOCaJIOBOIO CTaBKOIO MEPIIOro
po3psiny. LLInsxoM HaTHCKaHHS Ha KHONKY F4 mepeTBOpMMO BiHOCHE MOCHJIAHHS B
abcomoTHe. OTpuMaHy KOMIpKYy HNOMHOXHMMO Ha Tapu(HHH Koe(ilieHT Ipyroro
po3psiny. e mocunanus 3anummmo BigHocHUM (puc. 1.4).

Tak mpu KOIIifOBaHHI OTPHMaHOi (HOPMYJH IOCHIAHHS Ha ITOCAIOBY CTaBKY
MEpUIOr0  PO3psAY 3alJMIIUTBCS  3a(iKCOBaHMM, a TIOCHJIaHHS Ha TapudHi
KoeilieHTH OyyTh 3MIHIOBATHCS JJIsl KOKHOTO PO3PSIIY €AMHOT Tapu(HOI CITKH.

3miwani nocunamHa — TIOCWIAHHA Ha BIUIMBAKOYi KOMIPKH, ajpeca SKHX
3MIHIOETBCS, TUIBKM IO PsAKY a00 TUIBKM 10 CTOBIYMKY, BIZHOCHO 3CYBY
BIUIMBAIOUOi KOMIPKM IIpH KOIIIOBAaHHI, HPHYOMY IHIIA YAaCTHHA IOCHJIAHHS
(croBmumk abo psIOK) 3aiMmIaeThes 3adikcoBaHoro. [Ipukiam 3amucy 3MilIaHOTO

10



nocuianus i3 3adikcoBanum crosmuukom $A1, $D17, $E20. Ilpukian 3armumcy
3Mimanoro mocunaHus i3 3adikcoBanum psukom A$l, D$17, E$20. Sk Gauwmmo,
3apiKCOBAHOIO 3AJIUIIIAETHCS T YACTHHA [TOCUIIAHHS, IEPE/l IKO0 CTOITh 3HAK «$».

T D - [ ———TEIT Mcrosof Excel

&
aHULBI DopmMynel AHHEIE PelleHIMpoBEaHUE Ew,
m MeHo TnagHan Bcraska L e & s 2

. e | =$HST*G8
| D7 =~ f | =B7*C7 —
| O - = = L iR :. F G ‘ H ‘
i g & L |E 3aBAaHHA 2
3 3apoaHHA 1
Kinbkicts | Wivaza | Bapticts Poapag eauHoi | TapudHuii | Mocagosuid
Ne| Toeapy, |oawHwuuo,| ToBapy, TapudHoi citkk | koediuieHT | oknag, rpH
O0MHHLE rgH rpH
1 1 613
Gl 1 12 105 1260
5 = > 2 1,09 668,17
g9 | 3 7 P 56 3 1,18 723,34
10/ a 10 75 750 4 1,27 778,51
1|5 15 23 345 5 1,36 833,68
12| 5 17 2,5 42,5 6 1,45 888,85
13| 7 1 0,7 7.7 7 1,54 944,02
14| 3 1 180 180 8 1,64 1005,32
15| 5 0,5 2000 1000 9 1,73 1060,49
16 10| 100 5 500 10 1,82 1115,66
17 | CymapwHa BapTicTh, rpH. | 4163,20 11 1,97 1207,61
Pucynok 1.3 — Pearizaris Pucynok 1.4 — Peanizaitist po3paxyHKiB i3
yH yH po3paxyH
PO3PaxXyHKIB i3 BUKOPHCTAHHSIM BiTHOCHHX BUKOPHCTAHHSIM a0COJTIOTHUX Ta BITHOCHHX
IIOCHUJIaHb Ha KOMipKI/I IIOCHUJIaHb Ha KOMlpKI/I

BukopucranHs 3MilIaHUX TOCWIIAHBb PO3IIITHEMO B PaMKaX TPEThOTO 3aBIaHHS
naboparopaoi pobotu. Maemo 20 BUIIB TOBapy, IliHa KOXKHOTO i3 SIKUX BiIoMa.
Heo0OxinHO po3paxyBaTu TaOIHIFO BAPTOCTEH TOBapY JUIS PI3HOI iX KITBKOCTI Big 2-X
g0 10-tu wt. OueBMIHO, MO B PAAKY BBEJACHHS (DOPMYJIM HEOOXiZHO BBECTH
JOOYTOK IIiHH TOBapy Ha KUIbKICTh. [Ipud4oMy IpH MOCHIaHHI HA KOMIPKY 13 1iHOO
TOBapy (IKCyeMO TUTBKM CTOBITYHK, IIJISIXOM HATUCKaHHS Ha KHONKY F4 Tpu pasm.
IIpu nocunanHi Ha KOMIPKY i3 KUIBKICTIO TOBapy (IKCYEMO TIJIbKH PSJIOK, LIIIXOM
HATHCKaHHs Ha KHONIKY F4 nBa pasu (puc. 1.5).

Ilpu mnommpenHi (opMmyld Ha BeCh MOTPIOHWN [ianma30H MH MOYXKEMO

HEePEKOHATUCS B JOLIIBHOCTI BUKOPUCTAHHS TYT 3MIIIAHUX OCHIAHb Ha KOMIPKH.
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Tlepexin Bix BITHOCHUX O a0CONIOTHUX, a MOTIM 3MIIIAHUX TOCHJIAHb MOXKE
3IIHCHIOBATHCS IIUIIXOM HATHCKaHHS Ha KHONKY F4 1o muKiy, Moka3aHoMy Ha

puc. 1.6. OueBuHO, M0 3HaK «$» TAKOK MOYKHA IIOCTABHUTH 13 KJIaBiaTypH.

T TP = Mhcrosort Excel TR S T —
IpMyRl JaHHbIE PELIEHIMpOEEHMWE Bug
. | -sswy
1] K L M 0 P Q R 5 T u
1 2 4 <] i 8 e 10
Oniseup 4 8 10 12 14 16 18 20
Pyunka 58 3 |45 b 1.5 9 |10,5| ¥ (135 | 15

Pucynok 1.5 — Peani3aiist po3paxyHKiB i3 BAKOPUCTAHHSM 3MillIaHUX MOCHJIAHb HAa KOMipKH

F4

E——{ $AS1 }i{ A$1 ’—M—ﬁ SAL |
F4

Pucynok 1.6 — Ilepexia Mixk pi3HUMH THIIAMHE TTOCHIAHb

Pe3ynpTaT BHKOHAHHS BCIX TPhOX 3aBAaHb Ta O(QOPMICHHS J1abOpaTOPHOI
poGoTu HaBeneHui y monmarky 1. Jlana mabopatopHa poOoTa Mae Ha MeTi HaOyTTs
CTYIEHTaMH TIPaKTHYHUX HaBHYIOK pobGotu B Microsoft Excel, tomy moxe Oytu

BHUKOHA@Ha 32 OJIHUM BapiaHTOM, III0 PO3IJISAAETHCS BHIIIE.

Cnucok pexomenoosanoi nimepamypu

1. Microsoft Excel 2010 Interactive Guide RUS — Microsoft Corporation, 2010.

2. Cunraeckas ['M. ®ymxkuuum B Microsoft Office Excel 2010 /
I''". Cunraesckas. — M. : U3partensckuii 1om «Buibsamey, 2011, — 1094 c.

3. HomxenxkoB B.A. Microsoft Office Excel / B.A. JIo/mKeHKOB,
A.C. Crpyuenkos. — CII6. : BXB-Ilerepoypr, 2011. — 816 c.

4. Kyp6arosa E.A. Microsoft Office Excel 2010. Cawmoyuurens /

E.A. Kypb6aroBa — M. : [lnanekruka, 2010. — 416 c.
12



JlaGopaTopHa podora 2
OCHOBHU MATHCAD

Mema poéomu — BUBYCHHs OCHOBHUX HpHHIHMIIB podotu B Mathcad.

2.1 Iutepdeiic Mathcad 14

Mathcad myxe 3pyuHnii y KOpUCTYBaHHI, HAIMCAHHSI MATCMaTHYHHX BHPAa3iB
MPAaKTUYHO CITIBIAIA€ 13 HATUCAHHSIM iX Ha marepi. [IporpaMa obasHaHa CHCTEMOIO
JUHAMIYHUX MiAKa30K. TakoX yKazye KOPUCTYBaueBI Ha OOnyujeHi NOMUIKU,
BUJUIAIOUN 1X uepgonum roavopom. OpHak juisi edexrtuBHOI poborn B Mathcad
KOPHCTYBad Ma€ BOJIOMITH €JIEMEHTApHUMH HaBHYKAMH MaTeMaTHYHOI KyJbTYpH.
T'onoBHe BikHO Toka3aHo Ha puc. 2.1. Ilicns HAacTpPOHOK BOHO MOXE MaTH IHIIHAN
BUTJISA, 3pYYHUI Il pOOOTH KOHKPETHOTO KOPHCTYBaya.

I 7 Mathcad - [besbimManHbIi:1]
mﬂ)aﬁn Mpaska Bua [lo6asuie @opmatr WHcrpymentsl Cuamsonvka OxkHo Cnpaska

D-SH SR Y| B | |me =830 |100% -| @ | Mocair
B+ [ e= [$EDaf ™ [Nurma\ vIAna\ v]l[) v” B 7 U|E

Minxaska

OcHOBHA YacTHHA Mexa
. Kypcop pobodoro BikHA apKyIua

Pucynox 2.1 — T'onoBHe BIKHO CHCTEMH Ta €lIeMeHTH iHTepdeiicy

Ipu poborti i3 Mathcad motpi6HO Bupi3HsSTH MaTtematH4HHil (puc. 2.2, a) Ta
TexcToBui (puc.2.2, 0) pemakropu. OueBupHo, mo mnpu Habopi Qopmyn y
TEKCTOBOMY peJIaKTOpi MaTeMaTH4Hi oneparii HaJl HUMHU 3[iHiCHIOBAaTHUCS HE OyIyTh.
Tlepexin Big MaTeMaTHYHOTO PEIAKTOpa B TEKCTOBHH 3MAIHCHIOETHCS MULIXOM
HATUCKaHHS OTHOYACHO 13 HA0OPOM TEKCTY KJIaBillli POITYCKY

X =2 X=2|

a 0

Pucynok 2.2 — Maremariunuii Ta TekcToBHi peaakropu Mathcad
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Jst poboru i3 Mathcad BHKOPHCTOBYIOTBCS pi3HI TaHETi IHCTPYMEHTIB.
IMopsimox BUBEAEHHS LUX MaHENSH Ha eKpaH M0Ka3aHUH Ha puc. 2.3.

gi] Gada Npasca [Bua| fotsswrs Gopust Wuctpywents Cumpamwea Owovo  Crpasss

O-&d GB' Crangaprian Tn = @ || |0 canr = P
[P == [ o} laneiea + Sopwariposarae | =l =inru[E=za=E
E T CTpOKE COCTORMAR v Matemanaueccas -
@ Qeno Tpaceuposc INeuENTIA YIpALENAR Kaswcynntop [
+ Pecypow
KonaHTvry i :;q
Tha
OfascTH
Annotsum ¥ Kanocynarop
v L
Ofgoms  CulsR | :“”""
Macurmas. = HaETS
Hcancnesne

[orweccs
Oporpasusponanise
¥ Tpguccas
Cumpanghas
Mogagumatop
Butiparisie caMpon

£momen »a

o[ v

Anto Crpasmua 1

Pucynox 2.3 — Ilopsinok BuBeaeHHsI aHeneit inctpymentis Mathcad 14 na expan

2.2. Opranizanist anre6puynnx pospaxynkis B Mathcad

Xoua iHTEepdelic mporpaMu JOCTaTHBO MPOCTUH, a Ti OCBOEHHS 3IIHCHIOETHCS
MPAKTUYHO iHTYITHBHO, MOTPiOHO 3HATH TIE€BHI NpuHIMIH podotn Mathcad, sxi
CIIpaBeUIMBI HABITH ISl HAUIIPOCTIIINX aNTeOpHIHIX PO3PaXyHKIB.

Mathcad po3spisusie perictp 3arogoBHux Ta Majmx jitep. To6to X Ta x BiH
CHIpHIMAE SIK Pi3Hi TO3HAUCHHS.

JlecsTKOBI ApOOH 3amMHCYIOTHCS Yepe3 Kpanky, Hampukaax 2.3, 1.5, 6.3 1 T.m.
KinbkicTh 3HaKiB MiCJII KOMH MOJKHA BCTaHOBUTH Y I1aJoroBOMY BiKHIi, sKe
3’SIBJISIETHCS TICIIS TIOABIHHOTO HATHCKAHHS Ha JPO0i.

3a [IOMOMOror orepaTopa MPUCBOEHHS «:=» (BBomuThCs sk Shift ta «»)
3MIMCHIOETBCS 3a/ladya YHCIIOBHX 3HAUCHb 3MIHHHMX Ta 3amuc (GOpMyn. 3HaK «=»
3aIycKae mporiec po3paxyHkis (puc. 2.4).

Ilpn Takomy 3ammci Qopmyn, SKuH NOKa3aHMH Ha puc 2.4, CIOYATKY
3aJal0ThCSl 3HAYCHHS 3MIHHHMX, a JIMIIE [OTIM 3aluCylOThes (QopMyian 3 ix
BUKOpUCTaHHsSM. B inmomy pasi MathCAD Gyme BkasyBaTH Ha MTOMHJIKY.
IMocninoBHICTE 3amKcy — 371iBa HANPABO Ta 3BEPXY BHU3. PIBHSHHS, SKE MMOKA3aHO Ha
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puc. 2.4 Moxe OyTH 3amucaHO y BUMIISAA (YHKII, TOJAI MOPSIOK OOYHCIICHHS

3HAYEHHS 1€l QYHKINT Ipy EBHUX apryMenTax Oye inmmm (puc. 2.5).

[T Mathcad - [besbimatHbii:1]

mmaﬁn Mpaeka Bwa [o6asute Qopmar MHcrpymeHtal Ci

[ 7 Mathcad - [BesbimMAHHBIA:L]

ﬂﬂbaﬁn Mpaeka Bua [fobBasute Qopmat MHop)

an Mpasea Bug ok @opar
l g P
D-FH &R B o |™E

B[ = [§F P ap @

pymentn Owio Copanc
200 = | B ||| moi caliv

| e

y(x) = 50+42x

D-BEHERY B| oo e = D-2H &R B o | 7
x=]§<§ 2391 [Norma\ 'IAria\ x= f& <2 2]@ W

y=2 z:=135 v:i=29

x:=y+zz+\/;

x = 30

x(y,z,v) = y+22+\/;
x(2,5,9) = 30

Pucynoxk 2.4 — Peamnizanist apuMeTHIHHX Pucynok 2.5 — 3amuc dynkuii y Mathcad

po3paxynkiB y Mathcad

Opranizauis anreOpuyHUX pO3PaxyHKIiB, B OCHOBHOMY, 3/IHCHIOETbCA 3a
JIOTIOMOTO¥0 IaHeni iHcTpymeHTiB «Kabkymstopy» (puc. 2.3).

2.3 OcHoBHi rpadiuni mosxxauBocti Mathcad

Iepen moOynoBoro rpadika B JOKyMEeHTI He0OXiqHO BBecTH (yHKIIT, rpadik
skux Oyne Oymysartucs. st moOya0BU JABOMIpHOTO rpadika B JIeKapToOBiil cuctemi
KOOp/AMHAT BUKOPHCTOBYEThCsl KiaBima «X-Y rpadik» Ha maHedi iHCTPYMEHTIB
rpadiku. ITicis 11 HaTHCKaHHS 3 SBISIETHCS BIKHO JUIA MOOYIOBH Tpadika, IpHIoMy
Ha OJJHOMY Tpadiky MoXkHa OyayBaTh Hekiabka GpyHkiii (puc. 2.6).

Jns moOymoBH JEKUTbKOX (yHKIINA Ha OAHOMY rpadiky HEOoOXiTHO micis
BBEJICHH:I TIepIroi QYHKIIIi y BiAIOBITHY MITKYy-3aIllOBHIOBAY IIOCTaBUTH KoMy. [licis
LOTO 3’BUTHCS MITKA-3aII0BHIOBAY JIJIsl HACTYITHOT PyHKLIT 1 T.11.

VYV wMiTIoi 3amoBHIOBadi BEPXHBOI Ta HWKHBOI MEX (QYHKIII 1 apryMeHTIiB
HEeOoOXiIHO BHECTH MOTPiOHI YKMCIIOBI Miana3oHu. SKIo nporo He 3poduTH rpadivHmit
penaktop Mathcad Bu3HaumTH I1i [iara30HU ABTOMATHYHO.

IManens GopmaTyBanus rpadika (puc. 2.7) BUKIUKAETHCS LULIXOM OABIHHOIO
HATHCKAHHS JIiBOI KHONKU MUl Ha rpadiky. s 3aKkpiluleHHS HaBUYOK poOOTH i3
neoBuMipHumu rpadikamu B Mathcad cryneHram HEOOXiAHO BHKIMKATH MHaHENb
(dopmaryBanHs 100yq0BaHOr0 Tpadika Ta HacTpoiTh odopmieHHs Tpadika 3a
BKa31BKOIO BHKJIa[aua.
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2
z(x) = 22+x

q(x) = 47-/x

B
MiTka-3al0BHIOBAY

MiTKH-3aII0BHIOBaYI
JUIS1 BEPXHBOI Ta HUKHBOL
MexaMu (YHKIIT

Uit QYHKIIT

MiTKHU-3aI0BHIOBaYI JUISI BEPXHBOT
Ta HIDKHBOI MEXaMH apryMEHTY

MiTka-3all0BHIOBAY ISl ApTYMEHTY,

Pucynok 2.6 — Bikno jy1st 100ynoBu jBoBuMipHOro rpadika 8 Mathcad

o~
BFEEsDun

y(x) = 50+ 42.x

P HERAT IR o NP E| BT

150

J48.627,

¥(x)

Haguate FL A% cnpaned,

”
z(x) = 22+x q(x) = 47+/x
Dapuatipotime BuEDAMOTD Fpadues XY —im
A 0on x| Tpsewan | Daguar wcen | nagmon | e
[ Maren nacerane | Crmor |3\m||>d] S |nm« “:"‘1 |
Ilﬂm 1 11— -
Toottuceann 2 1 1 E|
| 3 1 o
|Toaccueoaka 4 ] 1=
Tpoucrooees 5 1 1
|Tpoccpoexs 6 1 1
|Toaccugoaka 7 ] ==
1poccreoess § 1 1
Tosccrcoers § 1 1 P
PORpp— ) —
ok || omesa Crpoema

Anto Crpameua 1

Pucynok 2.7 — [To6ynoBa nsosumiproro rpadika ¢yukuii 8 Mathcad
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s moOynoBu TpUBHUMIPHOTO rpadika BHKOPUCTOBYEThCs Kiaimia «I'padik
TOBEPXHi» Ha TaHe’i iHcTpyMeHTiB rpadika. [licis 11 HaTHCKaHHS 3’SIBUTHCS BIKHO
JUIs TOOY/Z0BM TPUBUMIPHOTO rpadika, B MITILi-3alOBHIOBAYl SKOro HEOOXiJHO
Hamucatu CreateMesh Ta B myxkax ykaszatu ¢yHkiito (puc. 2.8).

1 o ] @

|| ot caiir [v] #eo |

® & [ ab 3= L |
30 Plot Format E
Special R Advanced | QuickPlot Data
General | Axes | Appearance | Lighting | Tile | Backplames |
View — - Axes Style
Rotation; |1 (2] O Perimeter
it =
Tilk: |_35 5 (&) Corner e
Twist: 350 (2 [¥] show Border -
Zoom; |’1.10202 [JEqual Scales [ 5how Box =
Plot 1 ‘
(@) Surface Plot () Daka Points (O Bar Plat
() Contour Plot () Wector Field Plot (O Patch Plot

CreateMesh( z)

Pucynok 2.8 — [ToGynoBa tpuBuMipHOTro rpadika ¢pyukuii B Mathcad

2.4. Pobora i3 maTpuusimu B Mathcad

OcHOBHI QYHKIIT /Uit poOOTH 13 MATPUISIMH BHHECEHI Ha BIAIOBIJHY MaHEb
(puc. 2.9). Io3HaueHHs 1UX (YHKIIH Ta MaTpH4YHI PO3PaxXyHKH 3HAYHOK MipOHO
CNIBNAIAIOTh 31 3BHYAHUM HAIMCOM Ha IIarepi, TOMY OCBO€HHS pOOOTH i3
Marpursima B Mathcad 3mificHioeThCst pakTH9HO iHTYITHBHO. [Ipy BHHHKHEHHI
MTUTaHHS MOYKHA 3BEPHYTHUCS 10 TUHAMIYHOI ITiIKA3KH.

JUIs CTBOPEHHS MATpHL BHKOPHCTOBYEThCS mo3Hauka [H, sika HaTHcKaeTbes
ITiCIIsl HAMTUCAHHS OYKBH, SIKOIO TO3HAYAETHCS MATPHILI Ta 3HAK NMPHUCBOEHHS. Ilicist
HATHCKAHHS Ha TO3HAauKy L[V 3’sBiseThes namens «BcTaBka MaTpuii», 3a
JIOTIOMOT OO SIKOT BU3HAYAETHCS KIIBKICTh PSIIKIB Ta CTOBILIB MaTpHIi (puc. 2.9).
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P T Mathcad - [besbiMAHHBIA:1]
mfbafm MNpaeka Bwa [Oobasute Dopmar WHcrpymentel Cumeonvka OxHo Cnpaska

|D-SH[SRY|+ 2B|o o | T (WD =] ||200% -] B ||[Moii caiir

“’*‘x: &< EJQH Normal Arial 10 | B r u|
Bcraska MaTpuLLsl =5 Marpuua
[ % o I
i ik 2 [
B = \! I Yaanms l Ipeueckas
o By & 8 & n 8 v ox
= A
¢ X v o A BT AEZ
He Il KAMNEOGT
FPEZTY $ XY Q

Pucynok 2.9 — Creopennst matpuui B Mathcad

ITicns matuckanas Ha OK 3’SIBUTBCS MaTpUIL, B SIKY TOTPIOHO BHECTH YUCIIOBI
3HaueHHs (puc. 2.10). Takox Ha puc 2.10 moka3aHO 3aBJaHHS MATPHIl y BUIIISIL
Tabnuii. Taka popma 3anucy Tex MpuaaTHa ISl BAKOHAHHS PO3PaxyHKIB.

EnemeHnTH MaTpuili BU3HA4alOThCS 3a JOMOMOTOK HIKHIX 1HIEKCIB, sKi
3aMHCYIOTHCS Yepe3 komy (puc. 2.10).

Sk OyJno cka3zaHO BHIIE, OCBOEHHS Orepaliil poOoTH i3 MaTpuIsiMU MOXXe OyTH
3nificHeHe iHTyiTHBHO. [IpHKitag poOOTH 13 MaTpHUIsIMU HaBeqeHUH Ha puc. 2.11.

Ipumimka. Ilpu pooomi iz Mathcad nompiono nam’smamu, wo mym
3aCMOCOBAHA AMEPUKANCHKA CUCTNEMA HyMepayii, moomo Hymepayis noYuHaemvcs
He 3 1, a i3 0, saxwo 3a donomoeoro onepamopa ORIGIN e sraszaro inuwe.

!w;.- MNpasca Bag fofasats Sopuat Wecipywents Cousomsma Owso  Chpatea .

-l &Rk B a " D= 20O |mow « O | mcdcair = e
B4 1 D™ e T o <)% s 0 EeaEE
25 41 5 -
0.5 1.2 22 0 1
P=| 4 67 3 0 0
48 53 2.1 1 2
fo,1=41 ap,0=10
B1,1=12 ap,1 =1
P1,2=22 app=2

Pucynox 2.10 — ®opmu 3aBIaHHs MaTpHIb Ta ix enementiB y Mathcad
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P Mathcad - [besoimpnrinil]

Ll ®adn Npaexa Bug A0 Gopuar By C Okxo  Cnpaeka
OD-F | &Y B oo | (M= 020|150 -] @) |[Hohcair | @eo
@ [ == 1% <F D [wH)® | |[Normal - Al RN CEE
25 41 5 3484 2202 412 21.67
2 32103
05 12 22 1268 644 133 863
o= B=|24 227 12 N=of o=
4 8§ 3 392 334 66 204
4 1 232
48 53 21 ) 30.72 29.12 46.1 14.52

N Marpmua ﬁﬂ

21 1 0.6 -0.2 T 2 1\ i

£i= Ni=e€ A= wi=€ W= “;a",'."".__l
13 02 04 13 Onpe

) ) ) Tpeveckan
26 0.8 {ob 2.6 4 2

A=ce+r A= AT = V=2 T=
08 34 0.8 26,

Pucynok 2.11 — Onepauii i3 marpuusmu y Mathcad

2.5. Oomin nanumu mizk Mathcad Ta Microsoft Excel
Jlnst nepenecenns nanux i3 Microsoft Excel y Mathcad neo6ximmo:
1) crBopuTH TabmmITiO (pHc. 2.12);

cad - [Beasmartua:1]

yl| ®afin Mpaska Bug foGaswts @opmar Wectpymestsr Cumsonuka OwxHo  Cnpaska
D-FH &R Y Boo ™ w0 =i O|[00 -] @ |[mor
B 4 3] o= J§ <F 20 af ® | |[noma - [l -lw - B

ORIGIN := 1

& Borapwis

CheuransHan BCTaska.
: O Tatnuuy
K

&° Pafn ans peoga_
& ©aiAn ANA BRIBOAA..

O6nacte
Paspuws cTpankue

Pucynok 2.12 — Ctopenns tabnuwi y Mathcad

2) BUIIMTH TEPITY KOMipKY TaOJIHIli, BA3BATH MPABOIO KHOMKOIO MHIITI MEHTO
ta obparu «IMITOPT» (puc. 2.13);
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P 7 Mathcad - [Be3biMAHHbINA:L]
mmaﬁn Mpaeka Bua [JoGaeute ®opmatr Whcrpymentsl Cumsoauka Okxo Cnpaska

|D-FESRY|$BE[0 ™ [WE 2|8 O|Ro% -] @M

H A ] x= [$<F 3 op # H Normal Arial 10 |B 7 U
QRIGIN,= 1 | X = :
1 ‘ OTMeHNTD "
Bbipesats
2 Konuposate
Bcraswte -

Bcrawts Tabamuy
Wmnopr...

JNo6aBnTe AUEAKMN...
YAanuTh Auerku.

Pucynok 2.13 — ITepumii eran imnopry nanux i3 Microsoft Excel y Mathcad

3) y BiKkHi, sike 3’siBUIIOCS, 00paTH Gopmar (aiiny, ykazaTu HIISIX 10 HHOTO Ta
HatucuyTH «Jami» (puc. 2.14);

4) BKkazaTu apkyll, 3 SKOTO IMIOPTYIOTBCS JaHi Ta Jiama3oH KOMIpOK
(puc. 2.15). Hatucuytu «I'otoBoy. lani iMnoprosasi i3 Tabmuui Microsoft Excel B

tabmmimo Mathcad, B sikiit MO’KHA BUKOHYBATH JOTYCTHMi MaTPUYHI OOYKMCITEHHS.

HacTpodca pabomu ¢ daflaaum [ —— | - =

Foprar ponne  |Micrasch Excel - Pt g =

BOOIHTE AH AN AW HCTOMED DI

HOCHoBH MaCADGmD_1 5 B
020174 ZoABNOIGe KA TRH AU T et
(DETEBATE FPOSEN CNA IHANEI0HS NG YHORSeH)

O0p.

= A B A D
| Menomacea T fyTe NpAMSN DOCTYNE K SRy
Forons Ot <Hoasa ot

Pucynok 2.14 — BusHauenHs daitny Pucynox 2.15 — BusHaueHHs apkyma
Microsoft Excel 3 sikoro immoprytorsest Microsoft Excel Ta fiamasony komipox, 3

Aanl SKOTO IMIIOPTYIOTBCS JaHi

Ipu imnopti ganux i3 Microsoft Excel y Mathcad HeoOxigHo mam’staTu, 1o

IMITOPTOBaHI JaHi aBTOMaTHYHO HE 3MIHATHCS IPH iX 3MiHI y BUXigHOMY (haiii.
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Ipumimka. Ivnopm oanux y Mathcad 14 moorce 30iticniosamucs minoku i3
painie 3 poswupennam « XIsy. Ipu neobxionocmi imnopmy Odanux i3 ¢haiinie 3
poswupenusm « XIsx» ix neobxiono z6epeemu ¢ Microsoft Excel, sk «Knuea Excel
97-2003».

2.5. BapianTu 3aBaanb 1151 3aKpiluiennst HaBHYoK po6oru B Mathcad

Jnst 3akpimiernss HaBuuok pobotu B Mathcad HeoOximHO BHKOHATH TaKi
3aBpaHHs. [lepm 3a Bce, MOTPiOHO BKa3aTH MapaMeTpu CTOpiHKU: ¢dopmar A4,
KHIDKHA Opi€HTalis, JiBUH Oeper apkyma — 2,5 cM, mpaBuil — 1 cM, BepxHii Ta
HwkHIE — 1,5 cm. TloTiM HEOOXimHO HAcTpOiTH maHeni iHCTpyMeHTIB. [laneri
iHctpymenTiB  «Kanekymsatopy, «['padikmy», «Matpumi», «['pempki CcHMBOIN»
MOTpiOHO BUKIIMKATH 000B’13K0BO. [HIMBIIyaibHI 3aBIaHHs HaBeeH! y Tabmuii 2.1.
Homep BapiaHTa BioBijae HOMEpY KOMII IOTepa, 3a SIKUM BOHO BUKOHYETBCS.

Tabmurst 2.1 — BapianTtu 3aBnaHb

3aBaaHHs
B oxHOMy BikHI
Busznauutu Banucatu m, N, |, sk .
. noOyayBaty rpadiku ITobynyBaTn
3Ha4YeHHs M, N, | ¢yHKWi Bix o, B, ¥ N . . .
Ne . ¢yukuiit. Hactpoitn TPUBUMIPHUI
| ipu Bigomunx Ta BU3HAYHTH . .
odopmitentst rpadikis rpadik pyHKmii
3HAYCHHSIX 3HAYCHHS LHX . . ;
. . 3TiJIHO 13 IPHKIIA/IOM, JIBOX 3MiHHHX
3MIHHUX @, B, ¥ byHKii
HABEJCHUM Y J0AATKY
1 2 3 4 5
1. a=25 p=48, y=62; y(x) =21-3-x; 2(x, y):x2+y
m=a2-3B +7: ny. b 2(x) =11-x%;
Jo
q(x) =43,2-x
k =y*-sin(o.-B)
2. a=65 p=32, v=75 y(X) = cos(x); z(x,Y) =x+y2
m=a-FB+y% n=y By | 20=03-012:
o
4 q(x) = 018 +0,2
k =" -cos(a-B) X
3. a=15 p=05 v=63; y(x) = tan(x); 2(X, y):x3+y3
m=a2 B +sin(y); n=Lﬂ; 2(X) = 0,05-%%;
o q(x) =2-23-x
k =sin(o.-B%%) - \Jy.
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[Iponosxenns Tabmwii 2.1

1 2 | 3 4 5
4, =82, p=164, y=125 y(x) =19.3+5-x; 2(x,y)=x3+y
m=a2—B+§/§; nz‘sm(Y)‘; Z(X)=1-5'X2§
o-p q(x) = 38-/x.
k=2-a-B7y.
> a=75 B=53, Y:ME; y(x):1+5,5; 2(x,y) =x+y°
m=a—0,5~[3+y2; n=y-—; X
a z(xX) =1,4-|x};
k=[sin(a-B)|-y+o q(x) =52+0,4-x.
6. =12, B=25 «/:22; y(x) =01-x% +10,2; 2(x,y) =x%+y°®
m:a2+‘sin(y75); n=2_. 2(x) =1.2-|X/+5;
By ) 1 55
X)==+55.
k=tan(e-7) B =5
7. a=11; p=175, y=20; y(x) =50-5,7-X; z(x,y)=x3+y2
2 1942
m=2,1~a—,/[3. ; H:L_FB ; Z(X)—l,2 X7
By q(x) = 40-/x +x
k = tan(a) /B —y
8. a=279, p=28, y=195 y(x) = —tan(x); 200 y) =¥ 1y
m=i+B—\/7, n=a-tan@y); | 2(x)=003-x%;
a q(x) =1,8—2-x
k=2+a~\/§—§/§
9. a=23; pB=58, y=62; y(x) =sin(0,7 - x); z(x,y):x+y4
_ 2 . _ Y . z(x) =0,2+0,08- x;
m=a” —pB+y, n=p-—;
i b s 0,25
2 q(x)zi
k =cos(a-B)-y X
10.| a=05 B=32, v=74 y(x) =60+4,2-X; 26 y) = x4 +y3
_ 512
m=a-y—JB+7%; noP ﬁ; z(x)=21-x5
a q(x) =36,6-/x —x.
k=(x-(j32+y2)
11. a=64, p=53, y=45 y(x) =1,2-sin(x); 2(%, y) = x* + y2
m=a?-15-B+7; n:y.B;zv; 2(x)=08+012-x;
“ La=22
k =|cos(a-B)|+B-y X
12. a=25 p=73, =85 y(x) =100+140- x; z(x,y):x3+y4
7(x) =19-x%;

2
m:az-y+2-1/[3-y; n:ﬁ—;

k :cos(oc)-\f+1
Y

q(x) =537,4-/x
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PesynbpraT BHKOHAaHHS BCIX 3aBiaHb Ta OQOpMIIEHHS JabopaTopHi poOoTH

HaBEJICHUH y JI0AaTKy 2.

Cnucok pekomenooeanoi nimepamypu

1. KupsesiHos JI.B. Camoyuntens Mathcad 11. / JI.B. Kupesuos. — CII6. : BXB-
TletepOypr, 2004. — 560 c.

2. TlomoBko A.M. Mathcad anst crymenta. / A.M. Ilonosko, W.B. I'anu4es. —
CII6.: BXB-ITerepoypr, 2006. — 336 c.

3. Oxopsun B.A. Tlpuknamgnas martematnka B cucreme Mathcad: VueGuoe
mocobue. 2-e u3a. ucnp. u gon. / B.A. Oxopsun. — CII6.: U3natensctBo «JIauby,
2008. - 352 c.

4. Yepusk A.A. Matematuka it 5KOHOMHCTOB Ha Gaze Mathcad. / A.A. YepHnsik.
— CIIG. : BXB-IletepOypr, 2003. — 496 c.

5. Inmc AWM. Mathcad: maremarnyeckuil HpakTHKyM JUisi SKOHOMHCTOB H
nkenepoB: Yue6. mocobue. /| AWM. Ilmme, H.A. Cnusuna. — M. : ®OuHAHCH U

cratucTHka, 1999. — 656 c.
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JlaGopaTopHa podora 3
PIINEHHSA 3AJAYI MI’KT'AJTY3EBOT'O BAJIAHCY
3ACOBAMMU MICROSOFT EXCEL

Mema po6omu — BUBYCHHS NPHUHIUIIB MOOYJ0BH €KOHOMIKO-MAaTeMaTHYHOT

Mojieni MikramyseBoro 6amancy 3acobamu Microsoft Excel.

3.1. Pofora i3 maTpunsimu B Microsoft Excel

Mixrany3sesuii 0ananc (MI'B) anst N ramyseit € Tabnuiero, TOMy po3paxyHKU
32 eKOHOMIKO-MaTeMaTH4HOI0 Mogpemno MI'B 3milCHIOIOTBCS, B OCHOBHOMY, B
MarpuyHid ¢opmi. Jnd BUKOHaHHSA JaHOi J1abopaTopHOi pPOOOTH HEOOXiJHO
posrstHYTH 3aco0u poboTH i3 Matpumsmu B Microsoft Excel.

Mampuys — IpsIMOKyTHA TaOJIMISL YHCEL.

(m-n) - mampuys — TaGIAIA YKCET, IO MICTUTH M PSIKIB i N CTOBIIIIB:

ayq ago ...a]_j w1
app @ ...82j...82
A: -:- ...... ""' e -:. . (3.1)

EneMenT Matpuui ajj CTOITh Ha NMEPETHHAHHI I-rO PsaKa Ta j-ro CTOBIILL

Hampuxuian, eneMeHT a1 CTOITh Ha IIEpeTHHaHHI 1-ro psiaka i 2-To CTOBIIIS.
Tonosna Odiazonane xBappatHoi (N-N)-MaTpULi: @11, @22,..., &jis---»ann-
Martpunst Ha3UBAETLCA 0iAeOHANbHON0, SIKIIO B Hil BC1 €IEMEHTH 11032 T'OJIOBHOIO
JIIarOHAJUTIO JOPIBHIOKOTH HYIIIO.
Oounuuna mampuys E — 1ie 1iaroHaibHa MaTpuIlsd, Ha TOJOBHIHN JliaroHal sKoi
3HAXOMASATHCS OJIMHHII.

1 )
01 ..0
E= . (3.2)
00 1
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Bexmop — matpuis-psanok (1-n) ado matpunsg-crosnens (M-1).

Az(all arp ... alj aln), (3.3)
aig
a1
A=| | (3.4)
aj1
ami

JIBi MaTpuni Ha3UBAIOTHCS PiGHUMU, SKIIO BOHH MAlOTh OJHAKOBY PO3MIPHICTH
1 BCi iX BIAMOBIIHI €JIEMEHTH PiBHi, TOOTO /IS BCIX |, | ajj = bij .

Jlooasanuns mampuys A i B MoxmBe nHine TOMAI, KOJM PO3MIPHICTH IMX
MaTpulb chiBmamae. PesynbraroM Takoro gomaBaHHs Oyne Marpuns C = A+B,

KOXKeH 13 eneMeHTiB sKoi jopisHIOE cjj = ajj +Dbjj. B Microsoft Excel nonasanns

MaTpHUIlb pPeai3yeThCss TakuM guHOM. [Ipumyctimo, Maemo aBi Marpuii (puc. 3.1),
SIKi HeOOXiMHO cKinactu. Ileped npogedennsm pospaxynxie iz mampuysmu ¢ Microsoft
Excel neobxiono eusnauumu posmipnicme GuxiOHOI mampuyi ma GuUOLIUMU
nompionull  dianazon komipox. Jami BBOAUTBCS (GOpMyJa, MIiCIs YOro 0as
OMPUMAHHs  pe3ynbmanyy npu  pobomi I3 MACUaMu OAHUX HAMUCKACMbCS

xombinayis knasiue Shift, Ctrl, Enter. AHanori4Huil IPUHINIT BiAHIMAHHS MaTPHILb.

40 cuna LWipedr Bugaunntinme Cacns Crum Rt on PeAMTUpO It

waxc .;'x«
A D E

B F G H I ) K
1 A B c |
o 2 3 1 1 a 2 54€2:G6 |
3y 1 5 1 3 2 4
2 3 7 6 4 4 5
5 s 3 3 2 1 6
6l 2 1 7| k. 1| s |1 |
7

Pucynok 3.1 — Jlonasanust marpuip y Microsoft Excel
PesynbTaToM MHOdMCEHHA Mampuyi Ha uYucio HA3UBAETHCA MATpPULS, KOXKEH

CJIEMEHT SIKO1 TIOMHOKEHHH Ha 1€ YHCI0, TOOTO C=A-A, SKIO Ui BCIX |, j

Cij = 4-ajj. MHoxenns matpuui Ha uncio B Microsoft Excel moxe Oyru 3aificHene

HIIXOM BUKOPUCTAHHA BiHHOCHI/IX Ta a0COJIOTHUX ITOCHJIaHb Ha KOMlpKI/I
25

Matpulist Ha3UBA€THCS 360PONHOI 10 KEAOpamHoi MATpulli A 1 MO3HAYAETHCSI
A, sxmo A-A=A"1.A=E. He Besxi MaTpHIili MalTh 3BOPOTHY. MaTpuiis

AL iCHye, SKIIO gusHaynuk Matpuii A He nopisrioe Hyio. Y Microsoft Excel mms
OTPHMAaHHS 3BOPOTHOT MaTpuili 3actocoByeTbes ¢yHKiist MOBP, kareropis
«Maremarnani». s po3paxyHKy Bu3HauHMKa Matpuili — Qyakuis MOIIPE/,
Kareropist «MaremMaTuuHi».

Hobymxkom mampuyb A ma BHazuBaerbcst MaTpuist C, KOXKEH €JIEMEHT K01

€ CKaSIPHUM JOOYTKOM BIJNOBIOHOTO psAKA MEPIIOi MAaTpUIl Ha BiANOBIAHHUH
n

croBreup  Apyroi  marpuui - Cjj = > ajk -Dxj =aj1 -brj +ajp by j +...+ajy -bpj.
k=1

JloOyTok Matpuilb A-B iCHye, SKIIO KIIBKICTh CTOBIIIB MaTpHili A IOPiBHIOE
KUTBKOCTI psinkiB Marpuni B. Marpuns C = A-B mae po3MipHicte (M-n), ge m —
KIIBKICTh PSIKIB y mepmrii (31iBa) MaTpuii 4, N — KUIBKICTh CTOBMIUB y APYTii
(cnpaBa) matpuui B. Y Microsoft Excel mns orpumaHHs m00yTKY MaTpHIlb
3actocoByeTbest pyHkiis MYMHONXK, kareropis «MaTemaTudHi.

Tpancnonosana mampuys AT Buxomuts i3 Marpuli A, SKIIo HepUnil psgok
3alUcaTH [K TNEepUIMH CTOBNELb, APYrMil PANOK 3amucaTH sSK OPYruid CTOBIELb,
TPETiil pSAIOK 3amucaTu K TPeTi CTOBMELb, 1 T.iH. /i TpaHCIIOHYBaHHS MaTpHIb
BukopuctoByetscs Gpynkuiss TPAHCII, kateropist «IlocunanHs Ta MacuBm».

VY mexax 1. 3.1 nokasani QyHKIi1, HeoOXiqHi 11t moOynou MI'B.

3.2. IlocTaHoBKa 3aj1a4i

B ta6n. 3.1 HaBeneHi koe(illieHTH MPSMUX MaTepialibHUX BUTPAT IJISI AECSATH
rajxy3eil eKOHOMIKH TIEBHOTO PETiOHY:

1) xap4oBa IPOMHUCIIOBICTE;

2)  BaHTaKHHUII TPAHCTIOPT Ta 3B'A30K;

3) wmadro- Ta ra30BHI00YBAHHS;

4)  ximivyHa Ta HaTOXIMIYHA TPOMHCIIOBICTS;

5) MmammHOOYayBaHHS Ta METaI000pOOKa;

6) eNeKTpOCHEpPreTHKa;

7) micoBa, 1epeBOOOPOOHA Ta MENI0I03HO-TIAIEPOBA TPOMHUCIIOBICTD;

8)  Jerka mpoOMHCIIOBICTE;

9) POMHUCIIOBICTH OY/iBENFHAX MaTepialiB;

10) dopHa MeTaIypris.
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Tabmus 3.1 — Marpuid koedillieHTiB NpsIMUX MaTepiallbHUX BUTpAT

BupoGmsioi CrioxuBaroui ranysi
raiyst 1 2 3 4 5 6 7 8 9 10
1 0,037 | 0,121 | 0,131 | 0,026 | 0,027 | 0,073 | 0,092 | 0,093 | 0,196 | 0,053
2 0,031 | 0,099 | 0,112 | 0,225 | 0,098 | 0,062 | 0,082 | 0,078 | 0,168 | 0,045
3 0,076 | 0,081 | 0,011 | 0,041 | 0,023 | 0,058 | 0,069 | 0,076 | 0,014 | 0,041
4 0,038 | 0,044 | 0,05 | 0,099 | 0,044 | 0,028 | 0,035 | 0,033 | 0,074 | 0,021
5 0,037 | 0,01 | 0,043 | 0,098 | 0,01 | 0,022 | 0,034 | 0,033 | 0,072 | 0,019
6 0,014 | 0,014 | 0,051 | 0,035 | 0,037 | 0,033 | 0,013 | 0,128 | 0,027 | 0,023
7 0,072 | 0,017 | 0,015 | 0,029 | 0,013 | 0,079 | 0,166 | 0,014 | 0,021 | 0,058
8 0,011 | 0,016 | 0,012 | 0,028 | 0,012 | 0,024 | 0,098 | 0,071 | 0,021 | 0,052
9 0,051 | 0,055 | 0,107 | 0,067 | 0,013 | 0,014 | 0,039 | 0,047 | 0,076 | 0,027
10 0,019 | 0,022 | 0,023 | 0,048 | 0,022 | 0,014 | 0,017 | 0,018 | 0,037 | 0,011

KinmeBe crnouBaHHsS NPOAYKII KOXKHOI 13 ramysed ckimamae y; = 2901
MJIH TpH, Y, = 906 MutH TpH, y3 = 8§02 MuH TpH, y4 = 403 wutH TpH, ys = 389 MIH TpH,
Ve = 243 MJIH TpH, y7 = 249 MIH rpH, yg = 316 MJIH IpH, Vg = 452 MIIH T'pH, Y19 = 220
e rpH. HeoGximHo po3paxysartu 3a momomoroio Microsoft Excel mokasankun MI'B.
Ipu BukoHaHHI J1abopaTOpHOT POOOTH MaTpULs KOe(iLieHTIB NPSMUX MaTepialbHUX
BUTpAT CIIBHNAJa€e /Il KOKHOTO i3 BapiaHTiB. [IOKa3HHMKM KiHIIEBOT'O CIIOKMBAaHHS
MPOAYKIT Ul KOXKHOI 13 Tany3eil oOHparoThesi cryaeHTamu i3 Tabu. 3.2. Homep
BapiaHTa CIIBIAJAE 13 HOMEPOM KOMII'IOTepa, 3a SKHM BHKOHYEThCS poOOTa B
00YHCITIOBAIBHOMY LICHTPI.

Ta6murst 3.2 — KiHreBe CriosKUBaHHsI MPOJIYKILT TSt KOJKHOT 13 ramy3ei

Howmep Howmep BapianTa

raysi 1 2 3 4 5 6 7 8 9 10 11 12
1 1000 | 810 | 760 | 1010 | 643 | 403 | 954 | 954 | 403 | 543 | 880 | 342
2 906 | 400 | 900 | 598 | 428 | 389 | 403 | 300 | 389 | 543 | 1345 | 839
3 1200 | 954 | 954 | 954 | 954 | 320 | 389 | 389 | 340 | 200 | 500 | 707
4 403 | 403 | 403 | 300 | 268 | 249 | 932 | 1100 | 249 | 978 | 454 | 1006
5 389 | 389 | 389 | 389 | 389 | 1000 | 451 | 451 | 316 | 1200 | 324 | 179
6 340 | 320 | 1320 | 763 | 763 | 906 | 983 | 983 | 423 | 850 | 973 | 1071
7 249 | 249 | 451 | 451 | 351 | 1200 | 653 | 550 |[1020 | 763 | 891 | 1050
8 316 | 983 | 983 | 983 | 900 | 403 | 283 | 438 | 653 | 380 | 400 | 327
9 423 | 423 | 423 | 550 | 550 | 341 | 950 | 400 | 238 | 1000 | 1225 | 721
10 300 | 210 | 300 | 438 | 1034|1101 | 340 | 535 | 900 | 320 | 347 | 964
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3.3. [lopsiiok po3paxyHKy NOKA3HUKIB MiKrajiy3eBoro danancy

Jlinst BUKOHaHHsI poOoTH HeoOXimHO Bimkputh HOBHi (aitn Microsoft Excel,
YCTaHOBUTU HEOOXiTHI HACTPOWKHU JUCTKIB Ta OGOPMUTH TAOMULI A BUKOHAHHS
MOAANBIINX PO3PaXyHKIB 3I1HO i3 IPUKIAZOM B JOJATKY 3.

Jlanmi HeoOXiAHO 3aNOBHUTH MATPUIIO KOE(]ILIEHTIB NPSIMUX MaTepialbHUX
BUTPAT Ta LUIIXOM ITiZICyMOBYBAHHS €IEMEHTIB CTOBIILIB Ta PSAKIB, 33 JOMOMOIO0
¢yukii CYMM  (kareropis «MaTeMaTH4Hi»), TMCPEBIPUTH MATPHIO  Ha
MPOIYKTUBHICTE (puC. 3.2). 3poOUTH HEOOXiIHI BUCHOBKH.

L;ZH 9 &5 JIP_MTB.xls [Toneko ans uterna] [Pexun coemectumoctu] - Microsoft Excel =
m lnasHas MeHio Bcraeka w L] AanHbie PeueH3nposaHue Bua < 6
L10 - Airi&gm@o:}gm) )
A B c B—— G H 1 i K |
1 NabopaTtopHo-npakTuuHa poboTa o
2
3 PiweHHA 3aaa4i mixkranysesoro banaHcy
4
S BukoHas: cT. rp. EK-49° MeTpeHko AB.
6
7 MaTtpuua oi iB NpAMMX maTepi BUTPaT
8 | Bupobnstoui Cnomkuearodi ranysi
g9 ranysi 1 2 3 4 5 6 7 8 9 10 z
10 1 0,037 0,121 0,131 0,026 0,027 0,073 0,092 0,093 0,196 0, <> 0,849
11 2 0,031 0,099 0,112 0,225 0,098 0,062 0,082 0,078 0,168 0,045 1
12 3 0,076 0,081 0,011 0,041 0,023 0,058 0,069 0,076 0,014 0,041 0,49
13 4 0,038 0,044 0,05 0,099 0,044 0,028 0,035 0,033 0,074 0,021 0,466
14 5 0,037 0,01 0,043 0,098 0,01 0,022 0,034 0,033 0,072 0,019 0,378
15 6 0,014 0,014 0,051 0,035 0,037 0,033 0,013 0,128 0,027 0,023 0,375
16 7 0,072 0,017 0,015 0,029 0,013 0,079 0,166 0,014 0,021 0,058 0,484
17 8 0,011 0,016 0,012 0,028 0,012 0,024 0,098 0,071 0,021 0,052 0,345
18 9 0,051 0,055 0,107 0,067 0,013 0,014 0,039 0,047 0,076 0,027 0,496
19 10 0,019 0,022 0,023 0,048 0,022 0,014 0,017 0,018 0,037 0,011 0,231
20 ¥ 0,386 0,479 0,555 0,696 0,299 0,407 0,645 0,591 0,706 0,35
21
22 OAUHUYHA MaTpUUR
23 1 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0
25 0 0 1 0 0 0 0 0 0 0
26 0o 0 0 1 0 0 0 0 0 0
27 0 0 0 0 1 0 0 0 0 0
28 0 0 0 0 0 1 0 0 0 0
29 0 0 0 0 0 0 1 0 0 0
30 0o 0 0 0 0o 0 0 1 0o 0
31 0 0 0 0 0 0 0 0 1 0
32 0 [ 0 0 0 0 0 0 0 S

Pucynox 3.2 — IlepeBipka MaTpuni koe(ilieHTiB IPIMHUX MaTepialbHUX BUTPAT Ha

IPOAYKTHBHICTb Ta CTBOPCHHS OAUHUYHOI MAaTPHIL

JUi1st po3paxyHKy MaTpHI[ MOBHUX MaTepiaJbHUX BUTPAT CTBOPUMO OJHHHYHY
MaTpHI0 MOTpiOHOTrO po3Mmipy (puc. 3.2). Ha nucTky 2 po3TamyemMo MaTpHuiro
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KoeillieHTIB TMOBHMUX MarepiabHUX BUTpaT (mogarok 3), B sAKid BHIUIUMO
HeoOXinHuH iama3oH KoMipok. 3a gomomororo ¢pyHkuii MOBP Bu3Haunmo 3B0poTHY
Mmatpunio 10 Matputi (£ — A4) (puc. 3.3). CtBopumo tabmuuio MI'B ta BHeceMo 110
Hei BEKTOp KIHIIEBOI MPOYKIIii, BIAMOBiAHO 10 Bapianta (Tabm. 3.4). HoOyTkom
MaTpHIli KoeillieHTiB TOBHUX MaTepialibHUX BUTPAT Ta BEKTOPA KiHIEBOT MPOIAYKIIiT
Oy/ie BEKTOpP-CTOBMYMK BaynoBoi mpoaykiii (puc. 3.4). 3a gonomoror QyHKIii
TPAHCII 3an10BHEMO BEKTOP-PsIIOK BajoBoi mpoaykuil (puc. 3.4).

\z“ ﬂ LR CRA NP_MrB.xls [Tonbko ansa utenus] [Pexum coemectumoctu] - Microsoft Excel =) E
®a ThasHas Merio BnaaWue PeueHsnposaHne Bua iV o c
B4 - Cf|(-MOBP(IMCTLIB23KI2-MMCTLIBIOKIS) D
A i s o i i s, s ot - Sl B i b |
1 MaTprua KoediLMEHTIB NOBHUX MaTepiaibHUX BUTPAT
2 | Bupobnatoui CrosxumBatoui ranysi
3 ranysi 1 2 3 4 5 6 7 8 9 10
4 1 1,112 0,211 0,232 0,153 0,081 0,146 0,215 0,198 0,315 0,119
5 2 0,116 1,197 0,226 0,377 0,161 0,142 0,213 0,190 0,306 0,115
6 3 0,116 0,132 1,071 0,115 0,057 0,104 0,145 0,139 0,091 0,081
7 4 0,078 0,092 0,106 1,170 0,074 0,067 0,098 0,087 0,143 0,055
8 5 0,069 0,048 0,086 0,149 1,032 0,053 0,084 0,076 0,124 0,046
9 6 0,039 0,043 0,082 0,078 0,055 1,059 0,061 0,170 0,066 0,043
10 Z 0,114 0,060 0,065 0,084 0,039 0,126 1,244 0,068 0,083 0,096
11 8 0,037 0,041 0,040 0,066 0,029 0,052 0,150 1,104 0,057 0,077
12 9 0,097 0,112 0,167 0,142 0,045 0,059 0,112 0,109 1,150 0,066
13 10 0,039 0,046 0,051 0,083 0,037 0,033 0,048 0,045 0,071 1,028
Pucynox 3.3 — Po3paxyHok MaTpHIli KOe(illieHTiB TOBHUX MaTepiaJbHUX BUTpPAT
A9~ NP_MTB.xsx - Microsoft Excel S
m [nasHas MeHio BCTBEWMYAM AaHHbie PeyeHsuposaHue Bua @ 9 o6
M18 ~ Cfe | {=MYMHOM(B4:K13;L18:L27)} D
A B C D E F G H 1 1 K L M
16 = Bupobasioui Ci i ranysi Kikuesui Banosuit
17 ranysi 1 2 3 4 5 6 7 8 9 10 NPOAYKT NPoAYKT
18 1 25901 4016,245
19 2 906 2128,024
20 3 802 1548,236
21 4 403 1040,723
22 5 389 899,671
23 6 243 639,358
24 7 248 905,775
= 3 316 656,526
26 9 452 1201,876
27 10 220 535,003
YMOBHO 4uCTa
28 npoaykuia
Banoswuit
29 i 4016,245 | 2128,024 | 1548,236 | 1040,723 | 899,671 | 639,358 | 905,775 | 656,526 | 1201,876 [ 535,003

Pucynok 3.4 — Po3paxyHOK BEeKTOpa BaJIOBOT MPOAYKIIiT
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[IngxoM BUKOPUCTAHHS BiIHOCHUX IIOCWJIaHb Ha KOMIDKH MaTpHILi
Koe(ilieHTIB NPSIMUX MaTepialbHUX BHTpPAT Ta 3MILNIAHUX ITOCHWJIAaHb Ha KOMIpPKH
BEKTOpa-psi/ika BaJOBOI MPOIYKIil po3paxyeMo Mikraimy3eBi mocradaHHs (puc. 3.5).
YMOBHO 4MCTa NPOIYKIIiSl PO3PAXOBYEThCS 3a 3aJMIIKOBUM MPUHIMIIOM, TOOTO Bij
BJIOBOI MPOAYKHii CIOXHMBAIOYOI Taly3i BiZHIMAeTbCS CyMa MIKIalTy3eBUX
MocTavaHs Iiei ramysi (puc. 3.6).

HH9--I= 1IP_MTB.xlsx - Microsoft Excel
m Tnashas  Memo  Boaska _ Piuciacnamuuy  OopMyns  [aWMse  Peuewswposawwe  Bua

B18 e @ =ucT1!B10*/IncT2!B%29 )

A B c L F G H 1 f K L M
16 | Bupobaaioui Cnoxueatoyi ranysi KiHuesuid | Banoemi
17 ranysi 1 P 3 4 5 6 7 8 9 10 NPOAYKT NpoAyKT
18 1 148,601 || 257,491 | 202,819 | 27,059 | 24,291 | 46,673 | 83,331 | 61,057 | 235,568 | 28,355 2901 4016,245
19 2 124,504 | 210,674 | 173,402 | 234,163 | 88,168 | 39,640 | 74,274 | 51,209 | 201,915 | 24,075 506 2128,024
20 3 305,235 | 172,370 | 17,031 | 42,670 | 20,692 | 37,083 | 62,498 | 49,896 | 16,826 | 21,935 802 1548,236
2 4 152,617 | 93,633 | 77,412 | 103,032 | 39,586 | 17,902 | 31,702 | 21,665 | 88,939 | 11,235 403 1040,723
2 5 148,601 | 21,280 | 66,574 | 101,991 | 8,997 | 14,066 | 30,796 | 21,665 | 86,535 | 10,165 389 899,671
23 3 56,227 | 29,792 | 78,960 | 36425 | 33,288 | 21,099 | 11,775 | 84,035 | 32451 | 12,305 243 639,358
2 7 289,170 | 36,176 | 23,224 | 30,181 | 11,696 | 50,509 | 150,359 | 9,191 | 25239 | 31,030 249 905,775
25 s 23,179 | 34,048 | 18579 | 29,140 | 10,796 | 15345 | 88,766 | 46,613 | 25239 | 27,820 316 656,526
26 5 204,828 | 117,041 | 165,661 | 69,728 | 11,696 | 8951 | 35325 | 30,857 | 91,343 | 14,445 452 1201,876
27 10 76,309 | 46,817 | 35,609 | 49,955 | 19,793 | 8951 | 15398 | 11,817 | 44469 | 5,885 220 535,003
YMOBHO uncTa
28 npoaykuia
Banosuit | 116 2as | 2128,024 | 1548,236 | 1040,723 | 899,671 | 639,358 | 905,775 | 656,526 | 1201,876 | 535,003
29 NPOAYKT
Pucynok 3.5 — Po3paxyHOK MiKranay3eBHX OCTa4aHb
A9~ -|= IP_MFB.xisx - Microsoft Excel
fhaswas  Mewo  Beraska s Gopwyns  [JawWme  Peuewswposamve  Bua
828 - (F| =mo-oyMme1s27) )
A B ¢ —— | F G H 1 J K L ™
16 Bupobnatoui Cnoxwveatoui ranysi il ] Banosuit
574 ranysi 1 2 3 4 5 6 7 8 9 10 NPOAYKT NPOAYKT
18 1 148,601 | 257,491 | 202,819 | 27,059 | 24,291 | 46,673 | 83,331 | 61,057 | 235568 | 28,355 2901 4016,245
19 2 124,504 | 210,674 | 173,402 | 234,163 | 88,168 | 39,640 | 74,274 | 51,209 | 201,915 | 24,075 306 2128,024
20 3 305,235 | 172,370 | 17,031 | 42,670 | 20,692 | 37,083 | 62,498 | 49,896 | 16,826 | 21,935 302 1548,236
21 4 152,617 | 93,633 | 77,412 | 103,032 | 39,586 | 17,902 | 31,702 | 21,665 | 88,939 | 11,235 403 1040,723
2 5 148,601 | 21,280 | 66,574 | 101,991 | 8,997 | 14,066 | 30,796 | 21,665 | 86,535 | 10,165 389 899,671
23 6 56,227 | 29,792 | 78,960 | 36,425 | 33,288 | 21,099 | 11,775 | 84,035 | 32451 | 12,305 243 639,358
24 7 289,170 | 36,176 | 23,224 | 30,181 | 11,696 | 50,509 | 150,359 | 9,191 | 25,239 | 31,030 249 905,775
25 s 43,179 | 34,048 | 18,579 | 29,140 | 10,796 | 15,385 | 88,766 | 46,613 | 25239 | 27,820 316 656,526
26 [} 204,828 | 117,041 | 165,661 | 69,728 | 11,696 | 8,951 | 35325 | 30,857 | 91,343 | 14,845 452 1201,876
27 10 76,309 | 46,817 | 35,609 | 49,955 | 19,793 | 8,951 | 15398 | 11,817 | 44,469 | 5885 220 535,003
YMOBHO uncta
28‘ omyn | 2465974 1108700 | 688,965 | 316,380 | 630,669 | 379,139 | 321,550 | 268,519 | 353,351 | 347,752
Banosni | 16 2as | 2128,024 | 148,236 | 1040,723 | 899,671 | 639,358 | 905,775 | 656,526 | 1201,876 | 535,003
29 npoaykt

Pucynox 3.6 — Po3paxyHok BekTOpa yMOBHO YHCTOI IPOIYKIiT

IMepeBipka MpaBUIBHOCTI PO3PaxyHKY MOKa3HUKIB Mojesi MI'B 3nificHIOEThCS
NIISIXOM TIOPIBHSHHS CyM KiHIIEBOI Ta YMOBHO YHCTOI MPOAyKIii (puc. 3.7).
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= I R R IP_MrB.dsx - Microsoft Excel —

m rasnas | Mekio Bcraska  PasMeTka CTpaHMusl  Qopmynsi  [JaHHeie  PelieHsuposanue  Bua o @ c
3 3(, i b =T [E1  uucrosoii - B} venosmoe dopmatuposarme « %n BrasuTs + @ ﬁ? §
Ba- By @3- % 000 [§Eoopmatuposate kak Tabnuuy | 5% Yaanute v | [g]~ X
B | X K || & A B | | e Bivopuer v | G- UTIEOSGE Fai
ByGep o6meHa T LWipner BupashvsaHMe | Hucio Cran Aueiikn PepakTuposaHe
129 - @:cyMM(us:Lz;)')
A B Cc ‘—U— E F G H 1 J K L M
16 Bupobnatoui Cnoxusaioui ranysi KiHueswnit Banoswuit
17 ranysi 1 2 3 4 5 6 7 3 9 10 npoaykt | npoaykr
18 1 148,601 | 257,491 | 202,819 | 27,059 24,291 46,673 83,331 61,057 | 235,568 | 28,355 2901 4016,245
19 2 124,504 | 210,674 | 173,402 | 234,163 | 88,168 39,640 74,274 51,209 | 201,915 | 24,075 906 2128,024
20 3 305,235 | 172,370 | 17,031 42,670 20,692 37,083 62,498 49,896 16,826 21,935 802 1548,236
21 4 152,617 | 93,633 77,412 | 103,032 | 39,586 17,902 31,702 21,665 88,939 11,235 403 1040,723
22 5 148,601 | 21,280 66,574 | 101,991 8,997 14,066 30,796 21,665 86,535 10,165 389 899,671
23 6 56,227 29,792 78,960 36,425 33,288 21,099 11,775 84,035 32,451 12,305 243 639,358
24 7 289,170 | 36,176 23,224 30,181 11,696 50,509 | 150,359 9,191 25,239 31,030 249 905,775
25 8 44,179 34,048 | 18,579 | 29,140 | 10,796 | 15,345 | 88,766 | 46,613 | 25,239 | 27,820 316 656,526
26 9 204,828 | 117,041 | 165,661 | 69,728 | 11,696 8,951 35,325 30,857 | 91,343 | 14,445 452 1201,876
27 10 76,309 | 46,817 | 35,609 | 49,955 19,793 8,951 15,398 | 11,817 | 44,469 5,885 220 535,003
YMOBHO 4u1cTa
28 npomywuin | 2267974 | 108,700 | 688,965 | 316,380 | 630,669 | 379,139 | 321,550 | 268,519 | 353,351 | 347,752 6881 sz
| Banosmit
29 4016,245 | 2128,024 | 1548,236 | 1040,723 | 899,671 | 639,358 | 905,775 | 656,526 |1201,876 | 535,003 6881 zyl
29| npoaykr

Pucynox 3.7 — IlepeBipka 36anancoBanocti mogeni MI'b

Sk 6aunmo i3 puc. 3.7, Ui TaHOT MOZENI CyMa KiHIIEBOI MPOAYKIIil TOPIBHIOE
CyMi YMOBHO YHCTOI NPOAYKIi, 1[0 MOXE CBIIYUTU HPO MPABUILHICTh PO3PAXYHKIB
nokasHukiB Moxeni MI'B. Ilicis 3pilicHeHHS po3paxyHKy mokasHukisB MI'B
HEOOXiHO 3pOOUTH BUCHOBKM Ta JaTH EKOHOMIYHY IHTEpIpeTamilo UM
MOKa3HUKaM. Pe3ynbTaT BHKOHAHHS Ta OGOPMIICHHS J1abOPATOPHO-IPAKTHYHOL
po6OTH HaBEACHHH y TONATKY 3.

Cnucok pekomeHnooeanoi nimepamypu

1. JleoutseB B.B. DxoHommueckue scce. Teopuu, uccienoBanus, GakTbl U
nomutrka / B.B. Jleontses. — M. : Ilosmutuzaatr, 1990. — 415 c.

2. JleoutseB B.B. MexoTpacneBast sxkonomuka; Ilep. ¢ anri. / B.B. JleoHTheB —
M. : Dxonomuka, 1997. — 480 c.

3. OpmoBa 1.B. DKOHOMHKO-MaTeMaTHIYECKOE MOJCITHPOBaHUE: MPAKTUIECKOS
mocobue o pemrennio 3amad / M.B. Opnosa. — M. : Bysosckuit yue6rnk, 2005. —
203 c.

4. Togunmaesa O.B. HrepanuonHsle MeTOAB! pemIeHHs OONBIINX 3amad
MmexxorpacieBoro Oananca / O.B. IMogummaera, HO.H. IleixteeB // BectHuk
HUKeropojickoro ynusepcurera um. H.M. JlobGaueckoro. Cep.: DKOHOMHKA U
¢dunancel. — 2004. — Ne 1. — C. 57-61.
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JlaGopaTtopna podora 4
PILIEHHSI OJHOIHJIEKCHOI 3AJAYI JIIHIHHOI' O
IPOI'PAMYBAHHS, HA TIPUKJIAII OITUMI3AIIL 3AKYIIIBEJIb

Mema po6omu — wHabyTTs CTyIEHTAMH NPAKTHYHAX HABHYOK DiIICHHS
OJHOIHAEKCHUX 3ajad JiHifiHoro nporpamyBanus (JIII) rpadiunum Metonom,
3acobamu Mathcad Ta Microsoft Excel, na nmpukmani onrumizanii 3akymiBens. AHani3
OTPHMAHOT0 ONTHMAJBHOTO PIllICHHS HA YyTJIUBICTh 3a 3BiTamu HanOymoBu «Ilomryk

pimenns» Microsoft Excel. Exonomiuna iHTeprpeTallis OTpUMaHUX pe3yJIbTaTiB.

4.1. ITocTanoBKka Ta popmaitizauis 3axa4i onTumizauii 3akyniBesb

3aoaua. TIiaIpUEMCTBO MOYKE BUTOTOBIISITH IT’STh PI3HUX BHIIB MPOAYKINT A,
B, C, D, E. Jlnst BUTOTOBJIEHHS KOXKHOTO 13 BUJIIB IPOYKIIiT BAKOPUCTOBYETHCS OJHA
1 Ta 5K CUPOBHUHA, 1110 MOXKE 3aKyIAaTUCh Y JBOX MOCTaYaNbHUKIB 1, 2. I3 1 T cupoBuHM
nocravyanbHuka 1 Moxna npurotysartu 0,3 T npoaykuii 4, 0,25 T npoaykuii B, 0,05 T
nponykuii C, 0,35 T mpoxykuii D, 0,05 T mpomykuii E. I3 1 T cupoBunu
nocravagbHuKa 2 MoxkHa mpurotyBatu 0,05 T mpoxykuii 4, 0,2 T npoayxuii B, 0,4 T
npoxykuii C, 0,1 T npoaykuii D, 0,25 T npoaykuii E. Ha puHKy 3a KBapTaja Moxe
Oytu peanizoBano He Outbme 2,1 T mpoxmykuii 4, 2,8 T — mpoaykuii B, 4,6 T —
nponykuii C, 2,6 T — npoxykuii D, 4 T — npoaykuii £. BigHocHHIA pUOyTOK, IO Ja€
0JlHa TOHHA CUPOBHHM ITOCTavaJibHUKa | cKi1ajae 6,3 THC. TPH., a MocTavyallbHUKA 2 —
7,2 tuc. TpH HeoOXimHO CKIACTH ONTHMANBHUU 3a MPHOYTKOM IDIaH 3aKyIiBelb
CHUPOBHHH Y JIBOX TIOCTA4aJIbHUKIB HA KBAPTal.

Jlnst 3py4HOCTI moanbinoi (opMatizaiii onTuMi3amiiHol 3a1a4ui BUXiHI AaHi

3BesIeMO J0 Ta0. 4.1.

Ta6muus 4.1 — Buxinsi 1aHi 3a1a4i ontumizaii 3aKymiBeib

Buu npoaykuii BimHocHMit
ITocTauanbHUKH
A B C D E pudyTOK
1 0,3 0,25 | 0,05 | 0,35 | 0,05 6,3
2 0,05 0,2 0,4 0,1 0,25 7,2
MaxkcumanbHi
o0csaru 2,1 2,8 4.6 2,6 4
peadizanii
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Jlns BuKOHaHHS J1abopaTopHOi pOOOTH CTYAEHTH oOuparoTh Tabmumi i3
BUXIJITHUMH JTAHUMH 3a/1a4i 32 CBOTM BapiaHTOM, 1[0 BI/IIIOBiJJa€ HOMEPY KOMIT 10Tepa,
JIe BUKOHY€ETHCS poboTa (ITyHKT 4.6).

Po3p’s3anns 3anaui JIIT moxe OyTH 3xilicHEHE 3a TAKMM alITOPUTMOM:

1. BusHaueHHst ekOHOMIYHO20 3micmy ma Kiibkocmi Kepoganux sminHux (K3).
Tlepen Hamu CTOITh 3aJaya CKIACTH ONTUMAIBHHUI 32 MPUOYTKOM ILIaH 3aKyIiBesb
CUPOBUHHM Y JBOX IOCTadyaIbHUKIB. OCKIIBKY [TOCTaYaJIbHUKIB Y HAC J1Ba, MAEMO JIB1
K3 — x;Ta X,, eKOHOMIUHUM CEHCOM SKUX Oyne oOcCAr 3aKymiBenb Ha KBapTam y
TEPIIOTO Ta JPYTOro MOCTa4aIbHUKIB BiITOBITHO.

2. @opmanizayis Kpumepio ONMUMATLHOCHI Y 8u2is0i Yinboeoi Gyukyii (LD).
OckilbKM HEOOXIZHO 3HAWHTH ONTHMAIbHMN 3a TPHUOYTKOM IUIAaH 3aKyMiBeldb —
KpUTEpieM ONTUMAIBHOCTI Oyae NpuOyTOK miAnpueMcTBa. BirHocHuii npubyToK, 1110
Jlae OfiHAa TOHHA CUPOBHMHHM MOCTAYaJIbHUKA | ckiamae 6,3 TUC. TPH, a OCTa4yaJIbHUKA
2 — 7,2 tuc. tpu. Toni nmpuOyToK, 10 Ja€ BCsS CHPOBHHA MOCTavyalbHUKA | CKiIazae
(6,3-%1) THC. IPH, a mocravaabHuka 2 —(7,2-Xp) tHc. rpH. LId Oyze aBnatu coboro
cyMy NpHOYTKIB BiJl 3aKyIiBesb CHPOBUHH y TIEPILIOrO Ta IPYroro nocravyalibHUKIB,

MPUYIOMY TPUOYTOK MAKCHUMI3YEThCSI:
f(X1,X2) =6,3-%X +7,2-Xp —> max. (4.1)

3. @opmanizayiss obmemxnceny. Y HAIIOMY BHUIAIKY OOJIACTh JIOMYCTUMHUX
3HayeHb K3 Oyme BH3HAUaTHCA MaKCHMalbHO MOXIMBHMH OOCSTaMM peamizamil
npoaykuii A, B, C, D, E mianpuemcTBa Ha puHKy. Y JiBili yacTHHI 0OME)eHHs Oyie
3HAXOAUTUCS KUIBKICTh BHPOOIEHOI MPOAYKII MEBHOTO BHUAY Y BIANMOBIAHOCTI i3
ONTHMAJbHAMHA 3aKyTiBISIMH CHPOBUHH Y TIOCTAadalbHHKIB. Tak i3 CHpOBHHH Xq,
npundanoi y 1-ro nocrauajabHUKa, MiANPUEMCTBO BUrOTOBUTH (0,3-X;) T MPORYKIl
A, i3 CHpOBHHH X,, TpuabaHoi y 2-ro moctadampHuka, — (0,05-Xp) T. Y mpaBiif
JacTHHI 0OMeXKeHHs Oy/ie MaKCUMAJIBHO MOJKIIMBA KUIBKICTh pearizawil mpoayKuii 4

Ha PUHKY:
0,3- %1 +0,05-xp <21. 4.2)
AmnarnoriuHuM YuHOM (opmaizyemMo oOMexerHs 3 npoaykuii B, C, D, E:
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0,25-% +0,2-Xp <28, (4.3)

0,05-% +0,4- Xy <4,6; (4.4)
0,35-%1 +0,1- X5 < 2,6; (4.5)
0,05- %1 +0,25- Xy < 4. (4.6)

OkpiM TOro, HEOOXiJHO 3ayBaKUTH, IO OOCSTH 3aKyIiBelb HE MOXYTh
HaOyBaTH BiJ’€MHI 3HAUYEHHS, TOOTO:

X1 =2 0; X2 > 0. 4.7

Bracninox ¢opmanizarii LId ta 00MexeHb MOKEMO 3alKMCaTh ONTHMI3ALiHY
Mozens 3ajaui ontuMmizanii 3 mpuOyTKy 3aKymiBenb CHPOBHHH Y  JIBOX
MOCTaYaNbHUKIB HA KBapTall:

f(X1,X2)=6,3-%1 +7,2- X9 = max

0,3-x1+0,05-x7 <21

0,25-%x1 +0,2-x9 <28;

0,05-x1 +0,4- X9 <4,6; (4.8)
0,35-%x1 +0,1-x9 <2,6;

0,05-x1 +0,25-x9 < 4;

X1 20;x9 20.

OnTuMmizamiiiHa Mojenb MicTUTh JiHiMHy L® Ta BUKIOUYHO INiHIHHI
obmexenHs1, ToOTo 1ie 3amayva JII1. [epeiinemo 10 po3B’si3aHHS 3a1adi.

4.2. Po3B’s13aHHs 3a1a4i onTUMi3aNii 3akyniBejb rpagiyHUM MeTOI0M

I'padiunnii MeTox MoXe OYTH 3aCTOCOBAHMH JIMIIIE [T ONTHMI3AI[IHUX 33124
i3 xinpkicTio K3 He Oinbmie aBox. Po3B’s3anns 3a7a4 i3 kinbkictio K3 Oinbine nBox
BKpall yCKJIaJHEHE 1 MOXKe 3a0€3MeUUTH 3HAXOIKECHHS HE ONTUMAJIBHOTO, a IIEBHOIO
cybonTuManbHOTo pimeHHs 3a aBoma K3. Ha choromuimmHiid yac rpadivauii Metos
pillleHHS ONTUMI3alidHUX 3a7a4 BTPATUB CBOIO AaKTYaJbHICTh YEpe3 IIMPOKE
PO3HOBCIOMKEHHS KOMII'IOT€PHOI TeXHikH. TUM He MEHII, BiH HO3BOJIIE 3PO3YMITH
OCHOBHI TIOHSTTS 1 puHIMIY JIIT Ta IeKUTh B OCHOBI OLIBII CKJIQJHUX aHATITHUHUX

MeTO,HiB pOSB’ﬂSaHHX ouXx 3aJa4, HalpukiIaa CUMIUICKC-METONY. TOMy BHUBYCHHS
34



METOJIB pillleHHs onTuMizauiiuux 3anad JII1 noninbHO po3NOYMHATH caMe 3 HbOTO.
OckinbKN JaHa ONTHMI3aliiiHa 3amada MicTHTh jume aBi K3, Bona Moxe OyTtn
BHpillieHa rpadiuHIM METOIOM.

Jinsd 1pOro B KOOPAMHATAX X; Ta Xp Hakpecaumo mpsami (puc. 4.1), mo
3aJal0ThCSl  PIBHSAHHAMM, SKI BIANOBIZAIOTH OOMEXKEHHAM 332 MaKCHMalIbHO

MOXJIMBHMH oOcsiramu peaiizanii nponykiii A, B, C, D, E:

0,3-%1+0,05-xp =2,1;
0,25-x1 +0,2-xy =2.8;
0,05-x1 +0,4- %o =4,6; (4.9
0,35-x1 +0,1- x5 = 2,6;
0,05-x1 +0,25- x5 = 4.
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Pucynox 4.1 — OOMexeHHs Ta 001aCTh AOMYCTUMUX 3HaYeHb K3
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OtpumaHi npsiMi OyAyTh OKPECIIOBATH HAIliB IUIOMIMHM, IO BiJINOBINAIOTH
obmexeHHsiM (4.2) — (4.6), mpuyYOMy HAIIBIUIONIMHE BKIFOUAOTh CaMi JIiHil,
OCKIIBKH B HEPIBHOCTSAX BUKOPUCTaHI 3HAKU «<». Takox IMOTpiOHO 3BakaTH Ha Te,
mo oOMexxeHHs HeBin’eMmHocTi K3 (4.7) rpadiuno BimoOpaskeHi y BHITIAIl oceif
KoopauHaT: X1 > 0 — Bick abcrmc; Xy >0 — Bich OpAUHAT.

V pesynbraTi oTpuMaeMo OaratokyTHUK (puc. 4.1), sxkuil oOMexye obiacTh
JONyCTUMHUX 3HadeHb K3 Hamoi onTmmizamiiiHoi 3amadi. [Ipuuomy OaraTokyTHHK
BKJItOUae JiHii (4.9) Ta Bici KOOpAWHAT, OCKUIBKH BCi HEPIBHOCTI Y Hac He cyBopi. K3
MOXYTh TpUHMaTH OyIb-sIKi 3HAYEHHS 13 00JacTi JOMyCTHMHUX 3HAYeHb, OJIHAK
excTpemanbHe 3HaueHHs [ Oyne nmocsratucs B OfHIN 13 BeplIMH OaraTOKyTHHKA.
ITo3naunmo BepimHu OaratokyTHHKa pumcbkumu nudpamu I, 1L 111, TV, V, VI Ta
rpadivuHO 3HalaEeMO KOOpAUHATU LUX TouoK. OueBuaHO, B Touwi I Oyne nocsratuch
minimym L®. [Ing iHmux BepmmH OaraTOKyTHMKA BH3HauMMO 3HadeHHsA LD,

LIJISIXOM ITiJICTAHOBKH B Hel 3HaueHb koopauHat Touok I, 11, IV, V, VI:

f,(0; 1157)=6,3-0+7,2-11,57 =833; (4.10)
f,(222 11,22)=63-2,2+7,2-11,2=94,77; (4.11)
f, (53 75)=63-53+7,2-7,5=87,39; (4.12)
f,(6,4; 365)=63-64+72-365=665 (4.13)
f,, (7, 0)=63-7+7,2-0=441. (4.14)

Sk Oaummo, makcumanbHe 3HaueHHs L@ nocsraerses y Toumi I i3
koopauHatamu (2,22; 11,22). Omxe, onTuManbHi 3a HPHOYTKOM KBapTaJbHI
3aKyIiBJIi CHPOBHHM y 1-TO IOCTadalbHHKA OymyTh CKIamaTH Xq =222 T, a y
Ipyroro — Xp =11,22 1. IIpu takux obcsrax 3axymiBelb CUPOBHHH IPHOYTOK Oyne
MaKCUMaJIbHUM IJIsl 3a/laHUX 0OMexeHb, Ta CKIajaTuMe 75,7 THC. IpH. Ha KBapTall.

Touka III Ge3nocepenHbO BHU3HAYAETHCS OOMEKEHHSMU 33 MaKCHMAaJIbHOIO

peamizamiero npomykuii B Tta C, omke, oOmexenus (4.3) Tta (4.4) OynyTsb
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36 azyrouumu. EKOHOMIUHMNA ceHC 3B’s3aHOCTI OOMekeHb Oyle TyT ToJsraTd B

MOBHOMY BHKOPHCTaHHI IOTEHLIaTy 3 peanizauii mpoaykuii B Ta C miInpueMCTBOM:
0,25-2,22+0,2-11,22=28; (4.15)
0,05-2,22+0,4-11,22 = 4,6. (4.16)

Jns nomampiioro 30inbmenHs 3HaueHHs LD, ToOTO mpuOYTKY WiANpHEMCTBA,
JIOLUIBHO 301JIBIIYBaTH MapKETHUHIOBUMH 3aC00aMH TOIUT Ha Mpoaykuito B ta C ax
MOKY OOMEXCHHSI 32 1HIIUMU BUAAMU NMPOIYKII{ HE CTaHyTh 3B’ SI3YIOUMMHU.

Iami  oOmexeHHs OynyTb He3s szylouumu, OCKIIBKH TpsMi, MO 1M
BIJINIOBIa0Th, Oe3mocepeHbO HE BU3HAYAIOTH TOYKY ONTHMYMY. EKOHOMIYHMM
CCHCOM HE3B’SI3aHOCTI OOMEXKEHHS B yMOBax Hamioi 3amadi Oyle YacTKOBO
HEBUKOPUCTAHUI MOTEHIlIall pHHKY 3 peaizarii npoaykiii A, D, E.

PosrnssHemo 1ie Ha mpukiani npoxaykiii Buay A. JliBa gactuHa OOMEKEHHS
(4.2) mokasye KinbKicThb BHpPOOJEHOI MNpomykmii mpy peamizamii onTEMaibHOL

IIpOrpaMy 3aKyIiBeIb CHPOBHHH:
0,3-2,22+0,05-11,22 =1,23. (4.17)

VY Toii e yac npaBa yactuHa ooMexxeHHs ([THO) mokasye MakCHMallbHI MOKIMBOCTI
3 peamizamii npoaykuii Ta ctaHoBUTh 2,1 T. OTXKE, HCBHKOPHUCTAHHH MOTCHILIAI
PHHKY 3 peanizauii npoaykuii 4 craHoButhk 0,87 T. AHaJIOTiYHI PO3PaXyHKH MOXKHA
MPOBECTH 1 3a IHIIUMH BUIAMH TIPOYKIIIT.

Hesp’s3ytoue oOMexeHHs (4.6) 3 MakcuMaibHOT peanizamii npoaykuii £ Oynue
HA3UBATUCS HAOIUWKOBUM, OCKUJIBKM BOHO Oe3locepesHb0 He BHM3HAdae o0iacTi
JIOITYCTUMUX 3Ha4yeHb K3.

Jns noBHOTH po3B’sizanHs 3anaui JIIT rpadiuaum MeTomoM 300pasumo rpadik
1D, mo npoxonuts yepes Touky Il onTumansHOTO po3B’si3anHs (puc. 4.2).

Busnauatu po3ramryBanus Jinii [[® Ha mmommni Oyne aoaaTkoBa TO4YKa,

KOOPJIMHATH SIKOT 3HA#1eMO 3a (GOPMYJIOH0:
6,3- X +7,2-Xp =94,8. (4.18)

Hanpuknan, e Mmoxxe Oytu Touka i3 koopaunatamu (0;13,17) (puc. 4.2).
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Pucynok 4.2 — PesynbraT po3’s3anus 3anadi JII1 rpadivaum metomom

Y  pesynbrari mpoBeneHol poOOTH  rpadgiuHMM  METOJOM  3HaiIeHO
ONTHMAJBHUN 32 NMPUOYTKOM IIaH 3aKyIiBellb CHPOBHHH IMIANPHEMCTBOM y IBOX
rnmocrayanbHuUKiB. OJHAK KOJIO ONTHMI3aliiHUX 33j1ad, M0 MOXKe OyTH BHpIIIEHO
rpadiuHEM METO/IOM, OOMEX)eHe 3aa4amMu i3 kinbkicTio K3 He Oinbiine qBox. Takox
B Halll yac rpadivyHuil METO/ YTPATHB CBOIO aKTyalbHICTh Yepe3 HasBHICTh 3HAYHOL
KUTBKOCTI KOMIT FOTEPHUX MPOTpaM Ui PO3B’sI3aHHS ONTHMi3aliiHUX 3a1ad.

4.3. Po3B’s13aHHSI OJIHOIHIEKCHHX 33/1a4 MAaTEeMAaTHYHOI0 NMPOrpaMyBaHHS
3aco0amu Mathcad Ha npukiagi onrumizanii 3aKymiBesn

SIK BiZIOMO 13 TEOPETHYHOT YaCTHHU Kypcy, 3aaa4ui MII 3BosThCS 10 TOIIYKY
exctpemymy L®. ¥V Mathcad mns po3p’s3aHHs 3agad MOLIYKY MaKCHMyMYy YH
MiHIMyMy (QYHKIIH € Taki onepaTopu:
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1. Maximize(f,x,,...,x,) — moBepTae BekTOp 3HaueHb K3 Xq,...,Xy, IpU SKUX
¢ynkuis f mocsrae makcumymys,

2. Minimize(f,X,,...,X,) — TOBepTac BeKTOp 3HaueHb K3 Xq,...,Xp, IpH SKHX
¢yukuis f mocsirae MiHiMyMmy.

Maximize ta Minimize peani3yloTh YKCETbHI METOAH TIOMIYKY EKCTPEMYMY
¢byukuii, tomy micas 3anucy @ f K3 noTpibHO MPUCBOITH MOYATKOBI 3HAUCHHS, 13
SKUX IOYHEThCs Ieplia iTepanis odunciens. Y 3anauax JIIT nouarkosi 3HauenHs K3
HE € NPUHLIUIIOBUMH, TOJOBHUM TYT € IPOCTO iX HasiBHicTh. OnHak y 3amadax HII
3HaueHHs K3, i3 SKHX MOYHEThCs Meplua iTepallis, HOCATh NPUHIMIOBHN XapakTep,
1o Oyzae po3MISHYTO Y BIAMOBIAHIN TeMi Kypcy.

VYkazaHi omepaTopd MOXYTh 3aCTOCOBYBAaTHCSA, SK JUis  0E3yMOBHOI
omTuMi3aii, Tak 1 AJIsl ONTUMI3allii IPH HASBHOCTI OOMEXeHb. Y 3ajadax yMOBHOI
omtumizaii  Qysakuii Maximize Ta Minimize wmaroTh OyTH BKIIOYCHI B
o0uHCTIOBABHAI GJIOK, TOOTO IM Mae mepeayBaTH KifodoBe ciaoBo Given. Mix HuM
Ta QYHKIIEIO TONIYKY eKCTPEMyMY 32 JIOIIOMOT00 OYJIbOBHX ONEPaTOPiB 3alHCYIOTh
obmesxenns. ITopsamok po3s’sa3aHus oaHoiHAekcHOT 3aaadi JITT y Mathcad mokazannii
Ha puc. 4.3 Ha puKIazi 3aga4i ONTUMI3aLi] 3aKymiBesb. [10cniToBHICTE pO3B’sI3aHHSA
onHoinaekcHux 3agad HIT y Mathcad Ta x cama, ane Tyt moTpiGHO mam’sitaTi Ipo
HNPUHIUIIOBICTE BHOOPY movaTkoBuX 3HadeHb K3. Takox y Mathcad mosxna 3minnTu
METOJl pO3B’s3aHHs 3ajadyi, SKUH 3a yMOBYAHHSM OOMPAETHCS aABTOMATHYHO
(puc. 4.4).

Hns 3amay HIT meton po3p’si3aHHs MO)K€ HOCUTU NPUHIMIOBUI Xapakrtep.
Hanpuxunan, sKiio 3agaya He BHPIILIYETHCS OJHUM METOAOM, AOLIIBHO CIpoOyBaTH
inmmid. Takoxx Bim BuOOpy Meromy posp’sizanHs 3amaui HII moke 3amexarn
pe3ynbTar. JIiHilHI 3a1a4i MOXKYTh OyTH BUPIIICHI HETIHIMHUMH METOJaMH, OJTHAK
BUKOPUCTaHHS chemianeHux MertoniB JIII  ckopodye oOuMCIIOBaIbHUN —uac
pO3paxyHKiB, M0 MOXe OyTH BaxJMBO B ckiamHumx 3amadax JIII i3 Bemmkoro
kinbKicTio K3 Ta 0OMexeHb.

SIk BUJHO 13 puc. 4.3, MOCIIIOBHICTh PO3B’si3aHHS OAHOIHACKCHOI 3amayi JIIT y
Mathcad 3nauHOIO Mipof0 CXOka Ha 3BHYANHMIT 3aiAC ONTHUMI3AIiHOT MOjeNi Ha
manepi. CTpykTypa po3B’si3anHs oqHoiHAekcHHX 3aaa4d HII moxibna 10 po3risiHyToi.
OcobmuBocti pose’sisanss 3amad HIT y Mathcad posrisHyro B Mexax maHOTo

MYHKTY.
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P 7 Mathcad - [OnTumizauia 3akynisens]
ﬂﬂ}aﬁn Mpaska Buag [fo6asute ®opmat MHcTpymenTsl Cumsonuka OkHo Cnpaeka

-5l SEY =] | |me =& 20|% -| 3 |[Noma - [aral
ORIGIN := 1 - HOMep NoYaTKOBOTO iHAEKCY B MacuBax.
AAAAAAAAAARAAAA

£(x1,%)) i= 63:x] + 7.2:%; - LiNb0BA YHKLA.

X) = 0 Xy 1= 0 - MOYATKOBI 3HAYEHHA KepoBaHnx 3MIHHMX.

Given - KNKMOBE CNOBO, LU0 BKASYE Ha CUCTEMY
o6MexeHb O3 KepoBaHWX 3MIHHUX.

0.3:x] +0.05%, < 2.1

0.25-x) + 0.2y < 2.8

0.05-x7 +04-xp < 4.6 - cucTema obMexe Hb O3 KepoBaHnX

0.35-)(1 + 0.1-)(2 < 2.6 SMIHHUX.

0.05-x) + 025X, < 4

XIZO X220

JNormueckuia

< A
& v

>
- A

won

Matpuua
[] G x" 1=l
oo o o

B3 B Sy

X = NIaximize(f 2X] ,xz) - hYHKLIA ANA NOLLYKY 3HaYeHb K3, Lo
MaKCcUMi3yloTb Li® npy gaHux obmMemeHHAX.
2222
X = - BEKTOp ONTUManbHKUX 3Ha4eHb K3.
11.222

f(xl ,xz) =948

- eKcTpeManbHe (MaKkcUManbHe) sHauyeHHa L d.

Pucynok 4.3 — ITocitioBHicTh po3s’si3anHs o/iHOIHAEKCHNX 3aa4 JIIT y Mathcad

P 7 Mathcad - [OnTmmizauis saxynisens]
m ®avin [Npaeka Bwa [obaswie ®opmar WHCTpyMEHTHI

D-BHSRY| 4B | e =
X] = 0 AnHOTMpOBaTs BbiBpanHoe.. DB
Given AsToBHIBOP ‘

v JlnHeiitsii 2H
0.3-x1 + 0.05 TR ,

0.25-x + 0.2 4 Bupezars
B3 Konwposats

0.05-x1 + 0.4-3@ Bgasm

0.35-)(1 + 0.]1-1E Ceoiicrea..

005'X1 + 025 OTKNOYNTL BbIUMCAEHKE

ONTMMU3MPOBaTL

Xp = 0 X9 Ha nepeanui naan

Ha saaxmi nnan

X = Maximizqmﬁ,an il
o Makcumiz

Pucynox 4.4 — Jlianorose BikHO /uIst 0OpaHHs METOY MOIIYKY €KCTPEMyMY (YHKIIT

40



HesBaxkarouun Ha POCTOTY Ta HAOYHICTH PO3B’SI3aHHS ONTHUMI3AIMHUX 33124 y
Mathcad, st mporpama He Hamae noxaTKoOBOI iH(MOpPMALi U aHAi3y YyTIMBOCTI
OTPUMAHOTO pO3B’si3aHHS. AHaNI3 YyTJIUBOCTI OTPHUMAHOTO  ONTHUMAJIBHOTO
PO3B’s3aHHS BKpail BaXIMBUN Y 3ajadaX eKOHOMIYHOTIO XapaKTepy Yepe3 MiHIUBICTb
Ta CTOXACTHYHICTH COLIAJILHO-EKOHOMIYHMX IpoueciB. Tomy naii po3risiHeMo
nanoynoBy «Ilomryk po3s’ssky» Microsoft Excel, sika Mosxe 3a0€3MeUnTH He TiNBKH
3HAXOJ/KEHHS ONITHMAJILHOTO PO3B’sI3aHHS, ajie 1 BUKOHATH aHAII3 HOr0 YyTIUBOCTI.

4.4. Po3p’sizanHs onHoingekcHux 3aga4 JIII 3a nomomorow Hajn0yaoBu
«Iomyk po3s’s3ky» Microsoft Excel

Iepm 3a Bce, ckiaeMO TaOJMIIO MapaMeTpiB ONTUMI3aliiHOI MoOJelni B
Microsoft Excel (puc. 4.5). Ilin mapamerpamu po3yMirOThCs LiIbOBI KOC(Iilli€HTH,
koedinientn npu K3 y oOMexeHHsX, TIpaBl 4aCTHHU 0OMEKEHb.

A B C D E F
NabopaTopHo-npakTiHa poboTa Ne 4

=

PiweHHA ogHOIHAEKCHOT 3a4a4i NiHIMHOro NporpamyBaHHs,
Ha NpWKANaA onTKMisaLii sakynisens

BuKoHana cT. rp. EK-50° IsaHeHko A.N.

2
3
4
g KepogaHi amiHHi | MpaBa YyacTuHa
6 Obmemerina X X, obMexeHHn
7 Max peanisauia np-uji A 0,3 0,05 2,1
8 Max peanisauia np-uii B 0,25 0,2 2,8
9 |Max peanisaujis np-uii C 0,05 04 4,6
10 Max peanisauyia np-uii D 0,35 0,1 2,6
11 Max peanisauia np-uii E 0,05 0,25 4
12 |UinsoBa dyHKLia 6,3 72 max

Pucynox 4.5 — Tabmuis napameTpis ontumizaniitnoi mozeni B Microsoft Excel

Jpyrum eranom OyJnie CTBOpPEHHsS po3paxyHKoBoi Tabimui (puc. 4.6). s
BOTO JI0JaMO psAOK i3 Ha3zBoro «3HadeHHs K3» mo tabmuui (puc. 4.5). Ilotim
CKOTIIOEMO PSIIKA 3 7 0 12 BKIIIOYHO, TaOJHIII TapaMeTpiB ONTHMI3aIiitHOT MOJIETI.
3BUTLHAMO CTBOPCHI PSIKH Bifl YMCIOBHX HaHuX. Jlami y komipui B14 momHOKHMO
koMipky B13, mo BixnoBinae 3MiHHIN X; Ha koMmipky B7, To0TO Ha BigmoBigHWi i
Koe(illieHT B OOMEXKEHHI Ha MaKCHMAllbHY peaji3allio MPOAYKIil A4, mpudoMy
KoMipka B7 3anmcyeTbes sk BinHOCHA , a B13 sk 3Mimnana i3 3adikcoBaHUM psKOM:
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=B$13*B7. (4.19)

Jamni ¢popmyiy (4.19) KOMiI0EMO HMIIAXOM «IPOTATYBAHHS) Y Jlialla30H KOMIpOK
B14:C19. YV xomipui D14 nincymoByeMoO BiNOBITHUIN PSANOK:

=CYMM(B14: C14). (4.20)

ITotim popmyny (4.20) xomiroemo ais Aiama3oHy komipok Bix D14 mo D19.
3akiHUUTH BBEACHHs (OpMy] HEOOXiaHO BUAUIEHHAM koMipku D19, mo Binmosimae
pe3ynabTytouoMy 3HaueHHIo LID. V pe3ynbraTi 3a3HaueHOl BUILE MOCIiIOBHOCTI i,
MH OTPHMAIIM PO3PaxyHKOBY Tabuuio (puc. 4.6), 1m0 nmpuaTHa i BUKOPUCTAHHS
HanOynosu «llomryk po3s’s3ky» Microsoft Excel.

w_a_‘v‘m MeHto naeHas Bcraeka PasmeTka cTpaHuubl DopmMynsl [auHele Peue
D24 - 2
A B € D
5 KeposaHi smiHHi | MNpasa 4yactuHa
6 EORENE X3 Xz obmemeHHs
7 Max peanisauia np-uii A 0,3 0,05 2,1
8 Max peanisauia np-uii B 0,25 0,2 2,8
9 Max peanisauyia np-uii C 0,05 0,4 4,6
10 Max peanisauyia np-uii D 0,35 0,1 2,6
11 |Max peanisaujia np-uii E 0,05 0,25 4
12 |Uinbosa $yHKUjis 6,3 7,2 max
13 3HaveHHs K3
14 Max peanisauyia np-uii A 0 0 0
15 Max peanisauyis np-uii B 0 0 0
16 Max peanisauyia np-uii C 0 0 0
17 Max peanisauyia np-uii D 0 0 0
18 Max peanisauyia np-uii E 0 0 0
19 Uinvosa dyHKUiA 0 0 0

Pucynox 4.6 — Po3paxyHkoBa TaOIHILs

Ipu Buaineniit komipui D19, B sikiit Oyne BU3HAUCHO MakCUMallbHE 3HAYCHHS
L®, neoOximHOo akTuBizyBat HanOymoBy «Ilomryk poss’s3ky». [is mporo B
Microsoft Excel 2010 neobximHo BimkpuTu ctpiuky «Jlani» Ta oOpatu «Ilomryk
po3B’si3ky» (puc. 4.7). Ilpu nepmioMy BUKOPUCTaHHI HAA0yIOBH HEOOXITHO BUHECTH
«[Tomryk po3B’si3ky» Ha cTpiuky «/lami». Pobora mHambymoBu «llomyk po3B’s3ry»
MMOYMHAETHCS 13 BIAKPHUTTS BiIIOBIIHOTO [1iaJIoroBOro BikHa (puc. 4.7).
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Pucynok 4.7 — AkruBizauis HaxOynosu «[lomyk po3s’sizky» B Microsoft Excel

MNapaMeTpbl NOWCKA PELEHWA M
ONTHMUIMPOBETE LENeByH yHKLMKD: £D$19 5
Ao (@) Makcumym () Mummmyn () 3HaueHns: 0

W3MeHAR Aueliki nepeMeHHbIX:

$8$13:6C$13

B COOTBETCTBMM C OTPEHUYEHHAMUK
$D$14:$D$18 <= $D$7:$D$11 = Jobaeute

HameHuTb

Yaanuts

fl Chpocute

3arpysuTs/coxpaHnTs

i

Chenate nepeMeH) 6e3 orp: il HeOTpHLAT!

| Brifiepure -
.n MeTOZ pelenns: Monek pelweHns NHHENHbIX 3a4a4 CUMIIeKC-MeToqoM HapaMeTpu

MeToa pelueHis

[NA rNaAKKX HENWHEAHBIX 38134 HCNONL3YITE NOHCK PEILEHHA HeNHHElHLIX 3a]au MeTogom ONM, anA
NMHERHB 330ady - NOUCK peleHna JNIMHERHEIX 334a4y CHMMIEeKC-MeToaoM, a8 4ANA Hernagkwx 3adad -
3BONHILMOKHEIR NOMCK PELUSHKA,

Pucynox 4.8 — Jlianorose BikHO HanOynoBu «Ilonryk po3s’s3Ky»

V noni «Ontumisysaru LId» 3a ymoBuaHHsM ykasana komipka $D$19 Tomy,

o BoHa Oylia BUJiIEHA miA yac 3amycky HanOyznosu «llomyk pimeHHs». B iHmomy

pa3i KoMipKy, B sIKiii OyJe 3amucane ontuMaibHe 3HaueHHs [[D HeoOximHO BKa3ath

Bpy4Hy. B ymoBax Haimoi 3ajavi HampsMOK ONTHMi3allii — MaKCHMI3allisi, [0 Mae

OyTH BifoOpa)keHa B JiaJlOrOBOMY BiKHi. Y BikHI «3MIiHIOIOUH KOMIPKH 3MiHHHX»
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HEOOXIIHO BIIMITHTH KOMIipKH, siKi BianosigawTs K3: $B$13:$CS$13. [{ns nonaBanHs
00MeXeHb Y BIKHO «BinmoBifHO i3 00MeXeHHAMM) HEOOX1THO HATUCHYTH Ha KHOIIKY
«donartu». Y miagoroBomy BiKHI, siKe 3’SIBUJIOCS, HEOOXiTHO BBECTH OOMEKEHHS Ta
HATUCHYTH Ha KHOMKY «Jlomatu» (puc. 4.9). lns Hamiol 3amaui HeoOXigHO 0OpaTh
MeTon po3B’si3aHHS — «llomryk po3B’si3aHHS JIHIHHMX 3aa4 CHUMIUIEKC-METOI0M»
(puc. 4.8). Ilicns 3amoBHEHHS YCiX HEOOXiHUX BIKOH B JiaJIOTOBOMY BIiKHI
HaxOynoBu «IlomyK pileHHs» HATHCKAIOTh «3HaWTH pirmreHus» (puc. 4.8). Skmio
OIITUMAaJIbHE PO3B’sI3aHHS 3HaleHe — 3 sIBUThCS Jiarorose Bikuo (puc. 4.10), B sskomy
HEOOXIZIHO BMJIJIMTH THUNHW 3BITIB: pE3yJbTaTH, CTIHKICTh, MEXi, MICIS YOro
HatucHytn OK. V¥V rtabmuni (puc. 4.6) 3’SBIATbCS pe3y/bTaTH PO3PAXyHKIB (AWB.
JI0AaTOK 4), a TAaKOXX OAAAyThCS 3BITH HA OKPEMHX JIMCTaX (AUB. A01AaTOK 4).

[lobaeneHue orpaHUUeHms M

Cchinka Ha AYedkn: OrpaHuJeHne:

=$D$7:4D411

$D$14:5D518

Pucynok 4.9 — Jlianorose BikHO «/logaBaHHSI OOMEKEHHS»

PesynbTaThl MOMCKa pelueHus u

Pewenwe HailgeHo. Bce orpaHMueHnA v ycnosus
ONTHUMaNbHOCTHU BbINOMHEHDBI. gT‘-IETbI
PesynbTatol
(@) CoxpaHuThb HaldEHHOE pelleHue YcTolumMBoCTb

Mpepenbi

(O BOCCTaHOBWUTb MCXO/HBIE 3HAYEHWA

[] BepuyTuca B aranorosoe okHO NapameTpos [[] Oruersi co crpyrrypamu
I
i OK OtmeHa CoxpaHuTb cLeHapM...
|

Pucynox 4.10 — [lianorose BikHO «Pe3y/bTaTH MOLIYKY PO3B’SI3aHHS»
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4.5. 3anuTaHHs I BHCHOBKIB 3a pe3yJbTaTaMH PO3B’S3aHHA 3ajadi
onTuMi3anii 3aKkyniBe/b Ta NPUKJIaAu BiANoBigei

Onuparounch Ha JIEKLiHY YaCTHHY Kypcy 1 3BIiTH 3a pe3yjibTaTaMu, CTIHKOCTI,
MeX HeOOXiIHO HaJaTH €KOHOMIYHY IHTEPIpETalil0 OTPUMAHOMY PO3B’S3aHHIO Ta
MpoaHalli3yBaTH HOTO YyTIUBICTh. IJisl IIbOTO MOTPIOHO BiAMOBICTY HA 3aIIUTAHHS:

1. Axi obcsieu  3axynisenvb  cuposumu Y  KOJCHO20 i3 NOCMAYATbHUKIE
3a6e3neuyioms MaKCUMAIbHULL NPUOYMOK 30 KApmaa Npu 3a0aHux 0oMedlceHHAX?

IIpn 3amanmx OOMEXKEHHSX MaKCHUMaIbHUM  KBapTaIbHUN  TPUOYTOK
nianpuemMcTBy (94,8 THc. rpH) 3a0e3rneyarh 3aKyIiBii CHUPOBUHHM Yy IEPUIOTO
nocrayajgbHUKa B 00ca31 2,222 T, a 'y npyroro — 11,222 1.

2. Aki oOmedsrcenns 8UHAUAIOMb MAKCUMATbHULL NPUOYMOK nionpuemcmea?

MaxkcumanpHuii TPUOYTOK MiJIPUEMCTBY 3a0€3MeuyloTh OOMEXKEHHS 3a
MaKCHMAaJIBHOIO peatizariero npoaykmii B ta C.

3. Brazamu Kinvkicmv npooyKyii KodcHo20 6udy, sika Oyoe 3abesneuysamu
MaAKCUMATbHUL NPUOYMOK Nionpuemcmey?

MakcuManbHUM NpUOYTOK MiANpHEMCTBY Oyzae 3a0e3medyBaTé BUTOTOBJICHHS
npoaykuii B oocsirax: 4 —1,2881,B-281,C-4,6 ,D-191,E-2917T.

4. Busnayumu nonum ua 5Ky i3 6udié npooykyii 0OYiibHO MAPKemuHe08UMU
3acobamu Hamazamucs 30iIbwuUmy 6 neputy yepey npu IHuUX pieHux ymosax?

Iepin 3a Bce, MOLIBHO 301JbLIYBATH IMOMUT HA MPOAYKIIO B, MO AacTh
HaHOLTBIINH IPUPICT TPUOYTKY HiANPHEMCTBA.

5. Brasamu, y K020 i3 NOCMAa4aibHUKI 3aKYNiGNI € 30UMKOSUMU, KO MAKUL
06 U3HaAUeHUl NP piULeHH] 3a0aui.

B ymoBax nanoi 3a1a4i 3aKymiBiii CHPOBUHH B 000X MMOCTavaJIbHUKIB YBIHIIUIN
B JIaHE OIITHMIi3alliifHe po3B’sI3aHHsI, TOOTO BOHU € IPUOYTKOBHMHU.

6. Brazamu meoici, ¢ saxux moocymv 3minosamuca 190 max, wo6 npu
HEe3MIHHUX — [HWUX — YUCTIOBUX — XAPAKMEPUCMUKAX — Onmumizayiinoi  mooeini
MmakcumanbHe 3Havenns L sanuwanoca ne3minnuMm.

IMpu Bcix IiHIMX HE3MIHHMX YHCIOBHX XapaKTEPUCTHKAX ONTUMIi3aliiHOl
MOJeNI MakcuMmanbHe 3HaueHHs 11D 3amummuTthes He3MminHuM, skmo I[MTYO He
BUUIYTH 32 TaKi MEXI:

1,228<b,<o; 23<by <3267; 32<hb. <56 19<by<c; 2917<b; <oo.

7. Yrazamu meoici, 6 AKuX ModNCyms 3MIHIOBAMUCS YLTbOGI Koepiyichmu max,
wob npu He3MIHHUX [HUWUX YUCIOBUX XAPAKMEPUCTIUKAX ONMuMizayitinoi mooeni
MmaxcumanvHe 3naverusa L{® 3anuumanocs HeamiHHuM.
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IMpu BCIX IHIIMX HE3MIHHMX YHCJIOBHX XapaKTCPUCTHKAX ONTHMI3aIliitHOT
Mojeni MakcuMmanbHe 3HaueHHs [[d 3amummThCS HE3MIHHUM, SIKIO ITHOBI
KoedillieHTH He BUHIYTH 3a Taki Mexi: 0,9 <¢; <9; 504 <¢, <50,4.

3anuTaHHs MMO3HAYCHI KYPCHBOM, a TIPUKIIA/IM BIAMOBIZCH Ha HUX HABEICHI IMiJ|
Humu. [Ipukiag BUKOHaHHS J1a00paTOPHOi pOOOTH HABECHO B IOJIATKY 4.

4.6. BapianTu 15151 BUKOHAHHSI J1a00opaTOpHOI po6oTH

YMOBHM ONTUMI3aLIAHOT 3a/1aui OJJHAKOBI Ui BCIX BapiaHTIB, 3MiHIOOThCS
JMIIE YHCJIOBI XapakTepUCTUKH Moxeni. Homep BapianTta cmiBmamae i3 HOMEpOM
KOMIT'I0Tepa, 3a SIKUM CTYICHT BHKOHY€ JabopaTopHy podoTy. BiamomimmicTs Mix
BapiaHTaMH Ta HOMepamH Tabnuip Taka: Tadn. 4.2 — 1-it Bapianr, Tabn. 4.3 — 2-i
BapiaHT, Ta0s1.4.3 — 3-ii BapiaHT U T.1I.

Tabnuus 4.2 — Buxifani qani 3aa4i onTUMi3allii 3aKyIiBeib

Buau npoayxiii BigaocHuii
ITocTavaabHUKH 7 7z C D E pHGYTOK
1 0,15 0,2 0,15 0,3 0,1 7,2
2 0,2 0,15 0,1 0,15 0,3 4,5
max o0csiru peastizarii 1,4 2 15 1,8 2

Tabmuus 4.3 — Buxizfsi 1aHi 3a1a4i onTUMi3alii 3aKyIiBesb

Buau nponyxiii BignocHuii
TlocTauansHukH y] 3 g Y D E TpHGYTOK
1 0,1 0,2 0,15 0,3 0,1 6
2 0,2 0,15 0,2 0,15 0,25 4,5
max obcsiru peaizanii 14 2 1,5 1,8 2,2

Tabnuus 4.4 — Buxinni qani 3aja4di onTuMi3allii 3aKyIiBeib

Buau npoayxiii BigaocHuii
TTocrayanbHUKH 7 3 C D E npHGYTOK
1 0,05 0,2 0,15 0,3 0,3 5,5
2 0,3 0,25 0,3 0,1 0,05 6
max o0csiru peasizarii 3,5 4 6 1,4 1,2

Tabmuns 4.5 — BuxifHi 1aHi 3a71a4i onTHMI3aIiT 3aKyTTiBesb

Buau npoayxkuii BignocHuit
ITocTavanpauKH Y, Z C B = 1pHGYTOK
1 0,2 0,2 0,15 0,3 0,1 10,1
2 0,25 0,15 0,2 0,1 0.25 8
max o0csiru peasizarii 2 1,3 2,2 1,7 2,5
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Tabmuist 4.6 — BuxigHi qani 3aaqi onTuMi3alii 3aKymiBeib

Buau npoaykuii BignocHuii
TocTayanbHUKK 7 7 C D 5 npuyToK
1 0,3 0,2 0,1 0,2 0,1 12,3
2 0,2 0,15 0,1 0,15 0,3 4,5
max obcsiru peasizarii 4 2,5 1 1,75 2,8
Ta6murst 4.7 — BuxiaHi gaHi 3a1a4i onTuMi3ailii 3aKymiBeb
Buau npoayxuii BignocHuit
TlocTayanbHUKK ) Z C D £ HpUByTOK
1 0,15 0,2 0,15 0,3 0,05 2,1
2 0,2 0,3 0,05 0,05 0,2 5,3
max obcsru peastizarii 3,2 7 0,9 1,4 4
Tabmut 4.8 — Buxinsi gaHi 3aa4i onTuMisailii 3aKymiBenb
Buau npogykuii BinHocHuit
TTocrayanbHuKH = 3 C D 5 npuByTOK
1 0,05 0,2 0,15 0,3 0,1 2,1
2 0,2 0,3 0,05 0,05 0,2 5,3
max o0csiru pearizarii 3,2 7 0,9 14 4
Tabmuist 4.9 — Buxigni qani 3a1aqi onTuMi3aliii 3aKyiBeib
Buau npoayxuii BignocHwuit
TlocTayanbHUKK I Z C B = npuByTOK
1 0,25 0,2 0,15 0,2 0,15 10,1
2 0,3 0,15 0,2 0,1 0,2 8
max o0csiru peastizarii 2,4 1,3 2 1,2 2,4
Ta6muus 4.10 — Buxinni nani 3aa4di ontumizanii 3aKymiBenb
By npomykiii BignocHuii
TTocrayanbHUKH = 7 C D 5 npuGyTOK
1 0,25 0,35 0,1 0,2 0,1 75
2 0,15 0,1 0,3 0,15 0,3 4,5
max obcsiru peasizarii 3 2,3 3 1,8 5
Tabmurs 4.11 — Buxinai gaHi 3a1a4i onTuMi3aiii 3aKymiBelb
Buau npoaykiii BigaocHui
TocTayanbHUKK 7 3 C B) 5 HpUGYTOK
1 0,2 0,2 0,15 0,2 0,1 8,2
2 0,2 0,05 0,25 0,1 0,25 9,6
max obcsiru peasizarii 3,3 15 6 1,8 5

47

Tabnwus 4.12 — BuxinHi gaHi 3a1a4i onTuMizaiii 3aKyImiBeb

Buan npoaykuii BignocHuii
ITocravanbHUKH = 7 C 5 5 npuyToK
1 0,05 0,3 0,15 0,3 0,1 7,6
2 0,2 0,35 0,1 0,05 0,2 8,3
max obcsiru peasizarii 4 9 2,2 2,5 6

Ta6nuust 4.13 — Buxiani qaHi 3a1a4i ontrMisaiii 3aKyIiBelb

TMocTayanbHUKH v = Bunu HgO)lyKun = - f:g:g;::}fl
1 0,25 0,2 0,2 0,2 0,15 12,2
2 0,3 0,15 0,05 0,2 0,3 12,8
max o0csiru peasizarii 6 2,4 15 5 4.4
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1. Januur JDx. JluHeiiHoe mnporpaMMHpOBaHHE, €ro HPUMEHEHHS U
00061mmenus / k. Hanuur; nep. ¢ anra. — M. : @usmarrus, 1961. — 310 c.

2. Taxa, Xemau A. Beenenue B ucciieiopanue oneparmii / Taxa, A. Xemau, 7-
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JlaGoparopHa podora 5
PIIIEHHSI KJTJACUYHOI TPAHCIIOPTHOI 3AJTAYI
3ACOBAMM MICROSOFT EXCEL

Mema po6omu — po3p’si3aHHS He30aNaHCOBAHOI KJIACHMYHOI TPAaHCIOPTHOI
samaui (T3) 3a gomomororo HaxOymosu «llomryk poss’ssky» Microsoft Excel.
MozentoBaHHsS cUTYyallii HEMOXIIMBOCTI TIEPEBE3EHb B OKPEMOMY HaIlpsMKy. AHaii3

YyTJIMBOCTI ONTHMAIILHOTO PO3B’SI3KY 3a 3BiTaMu Ha0ynoBu «Ilomyk po3B’si3ky».

5.1. MepeBipka 36amancoBanocti T3 Ta mpuBeneHHs ii 10 30aJ1aHCOBAHOTO
pursiay. CTBopennst TpancnopTHoi marpuni B Microsoft Excel

3aoaua. IlinnpueMcTBO Mae 4oTHpU BUpoOHHYl 6a3u B Xapkosi, IlonTasi,
Joneubky Ta Opeci. KinpkicTh BHpOOJIEHOI MpOMyKIii Ha THXKICHb CKIANAE: Y
XapxkoBi — 120 T, y ITonrasi — 120 T, y Honeusky — 80 1, B Oneci — 105 1. OnToBi
LEHTPH NMPOJaXiB JAaHOTO MiANPHEMCTBA 3HAX0AAThesl B Kpemenuyi, Cimdepomnoni,
JIyranceky, Kuesi, JIbBoBi Ta Yikropoxi. ITotpeOu B mpoxaykiii Ha THXKICHb
CKJIQJIAIOTh JJISl ONITOBOTO IeHTpY npoaaxiB B Kpemenuymi — 40 1, Cimdeponom —
60 1, JIyrauceky — 100 1, Kuesi — 125 1, JIsBoBi — 60 T, Ykropoai — 50 1. BaprocTi
TepeBe3eHb i3 IMyHKTIB BiINpaBlIeHHsS (BUPOOHWYI 0a3W) y MyHKTH NpU3HAYCHHS
(onToBI LEHTpHU MpoAaXiB) moaaxi y tabum. 5.1.

Ta6must 5.1 — BaprocTi nepeBe3ens | T npoaykiiii, y.o.

Bupo6uuui OnTOBI LIEHTPH MPOJAKIB
Gasu Kpemenuyx | Cimdeponomns | Jlyrancek Kuis JIbBiB Yikropon
XapkiB 19,58 44,78 26,77 34,14 61,88 67,5
IMonraBa 9,01 53,14 31,07 24,8 57,97 64,69
JloHerpK 37,6 43,61 11,62 51,18 66,59 71,29
Oneca 34,14 37,6 60,91 44,78 48,57 60,91

Binomo, mo nepeseseHHs i3 JloHenpka B JlyraHChbk HEMOXIHMBI uepe3 ¢opc-
Ma)KOpHi oOcTaBuHK. Y JaHiil 3a/a4i MPUIYCKAETCSI, 10 BAPTOCTI MEPEBE3CHB MPSMO
nponopuiiiHi oocsram nepeBezeHs. HeoOXiHO CKIAacTH Takuil IIaH mepeBe3eHb, o0
CYMapHi TPaHCIIOPTHI BUTPATH OYJIH MiHIMAIbBHUMH.

YmoBa 36amancoBanocti T3 momsirae y piBHOCTI CyMapHHX 3amaciB y BCiX
IyHKTaX BIJNpPaBJICHHS Ta CYMapHUX HOTpe0d B YCIX IyHKTax HpH3HaueHHs. B
yYMOBax HaIlOi 3aa4i:
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n
>a; =8 +a, +az+ay,; (5.1)
i=1

>

a; =120+120+80+105=425T;
i=1

b, = by +b, + by +by +bg + by (5.2)
=1

Sb; = 40+ 60+100+125+ 60 + 50 = 4351.
=1

V' Microsoft Excel BusHaueHHs cymapHHX 3amaciB Ta CyMapHHX I[OTpPeO

BHTIIIIA€ TAKUM YHHOM (pHc. 5.1).

9= 1
m TnhasHas MeHio Bcraska PasmeTka cTpaHuLsl Dopmyns AaHHbie
\ L15 - % |
A B C D E F G

1 NabopaTopHo-npaxkTUuHa pobota No 5

2 PileHHA KNACWUHOI TPAHCMOPTHOI 3aaaui 3acobamm MS Excel

3 BMKOHana cTyaeHTKa rp. EK-496 BoHaapeHko B.O.

4

5 Bu3HaueHHA CyMapHMUX 3anacis, T.

6 Xapkise Montaea JoHeupk | Opeca 2a;

7 120 120 80 105 425

8

9 Bu3HaueHHA CymapHMX noTped, 1.

Cimpeponon - .
10 KpemeHuyk o NyraHcoK | Kuis NbBiB | Yropog by
11 40 60 100 125 60 50 435

12
13 T3 HesbanaHcoBaHa HeOB6XiaHO BBECTH GIKTMBHOrO NOCTayasbHMUKa i3 3anacamu 10

Pucynok 5.1 — IlepeBipka 36anancoBanocti T3

Jlana T3 He30anaHcOBaHa, IPHUOMY CyMapHi MOTPeOU MEPEBUIILYIOTh CyMapHi
3anacy. st po3B’si3aHHA 3aadi BBeAEeMO (IKTHBHMII IYHKT BiAIIPaBICHHS, TOOTO
¢GikTHBHY BHpOOHMYY 0a3y 13 ysBHHMH oOcsiraMd BHPOOHHIITBA B PO3MIpi

n n
Yb,—>a; =107 Ta ¢ikruBHuMu Tapudamu Ha nepeBe3eHHs. CTBOPHMO
i=1 i=1
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TPaHCIOPTHY MaTpHIlo 30anancoBanoi T3 (puc. 5.2). HeMoxuBicTh MepeBe3eHb i3
Jownenpka B JIyraHCbK MOJIETIOEMO LIISIXOM BBEJCHHS 3a00POHSIIOUHX TapruQiB.

If_{_‘l\ (= R Kuural - Microsoft Excel
m TnasHas MeHio Bcraska PasmeTka crpaHuust Dopmynsl JaHHble Peuenz
137 gl - I
A B C D E F G H
15 TpaHCnopTHa MaTpuua
16 | OnNToBI UEHTPKM NpOJaXis
x = s
BupoBHMui 2 g % s 8
> o g @ o o [=
6a3u v a = = a o 5]
= @ c x 2 S oM
g s | 2 = | &
> = s
17 (&7
18 Xapkis 19,58 44,78 26,77 34,14 61,88 67,5 120
19| MNonrtasa 9,01 53,14 31,07 24,8 57,97 64,69 120
20 | [oHeubk 37,6 43,61 200 51,18 66,59 71,29 80
21 Opeca 34,14 37,6 60,91 44,78 48,57 60,91 105
22 ODIKTUBH. 200 200 200 200 200 200 10
23 Motpebu 40 60 100 125 60 50

Pucynok 5.2 — TpancrioptHa Matpuis 30anancosanoi T3

5.2. CkaagaHus onTuMizaniiinoi Moaesi 30aiancosanoi T3
ExonomiunumM ceHcoM K3 tpancnoprHoi 3amaui OynyTh 00CATH IepeBe3eHb Y
MeBHHUX HampsiMkax. KijbKicTh KEpOBaHMX 3MIHHHX 30allaHCOBAHOI 3a/1aui JOPIBHIOE

Nnxm, y Haromy Bunagky 5x6 =30, BOHU CKIIaJaTUMYTh MaTPHIIIO:

X1 X2 X3 X4 X5 Xge
Xo1 X2 Xpz Xpq  Xp5  Xog
X=|Xs1 Xz Xa3 Xas Xgs Xgg |- (5.3)
Xg1 Xap2  Xg3 Xag Xg5 Xge
X51 X5p  Xgz  Xsq  Xsgs  Xsg

Kpurepiem ontumanbpHocTi Oy/ie MiHIMYyM CyMapHUX TPAHCIIOPTHUX BUTpAT Ha
3nilicHeHHs Bcix mnepeBe3eHb. Omke, cyma K3, NmOMHOXKEHMX Ha BiJIOBiIHI
TpaHCHOPTHI Tapudu (BapTocTi nepese3eHs 1 T mpoaykuii) Oyae CkiiafaTu LiTbOBY
(byHKLIIO, SIKa MiHIMI3y€ThCS:
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f(X)= igcij'xij —>min. (54)
i=1j=1

OOMexeHHs 1€l onTUMI3alliiHOI 3a1a4i Oy1yTh OPMYBATHCS HA OCHOBI YMOB
IIOBHOTO BHBO3Y HMPOAYKILIi i3 BCIX IyHKTIB BiANpaBiIeHHs (BUPOOHHUHX 0a3):

X11 + Xq2 + Xq3 + X4 + X5 + X156 =120; (5.5)
Xo1 + Xoo + Xoz + Xog + Xo5 + Xog =120; (5.6)
X371 + Xgp + X33 + X34 + X35 + Xg5 = 80; (5.7)
Xg1 + Xap + Xag + Xga + Xg5 + Xa6 =105; (5.8)
X571 + X5 + X53 + X54 + X55 + X56 = 10. (5.9)

[nma rpyna oOMexxeHb GOPMYETHCS Ha OCHOBI YMOB MOBHOTO 3a0€3ME4YeHHS
notped ycixX MyHKTIB MPU3HAYCHHS (ONTOBUX LIEHTPIB MPOJIAXiB):

X11 + Xo1 + Xg1 + Xa1 + X571 = 40; (5.10)
X12 + Xop + X35 + Xgp + X5p = 60; (5.11)
X13 + Xo3 + Xg3 + X43 + X5z =100; (5.12)
X14 + Xoa + Xaa + Xgq + X5q =125; (5.13)
X15 + Xo5 + X5 + Xg5 + Xs5 = 60; (5.14)
X16 + Xog + X36 + Xag + X5 = 50. (5.15)

OxpiM HakJIaJeHuX BuUIle oOMexeHb, y T3, Ak 1 B OUIbIIOCTI IHIIMX
exoHomiuHuX 3agadax MII, na K3 HakinagaeTbcss 0OMeKEHHS HEBIJL €MHOCTI:
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X >0. (5.16) 9 - Knural - Microsoft Excel

m nasHas MeHio Bcraeka PazmeTKa cTpaHuubl Dopmynebl JaHHble Peuens

B pesynbTari chopmyinoeMo ontuMizaninny mojens T3: B H28 - Jx | =CYMM(B28:G28) x
A B C D E F G H
nom . 25 06'emu nepeseseHb
f(X)= G X —> min.
( ) EHZ:‘&CU ij - 26 OnNToBI UeHTPKW Npoaaxis
o
[ Xa1+Xpp + X+ X+ Xgs + Xgg =120; BUPOGHMUI > s 3 . - g 5
I — — o =
Xgq + Xgp + Xg3 + Xg4 + Xg5 + Xg5 = 80; - g > E o
Xg1 + Xgp + Xy3 + Xgq + Xg5 + X4 =105; 28| Xapis 0
X51 + X52 + X53 + X54 + X55 + X5G = 10, 29 Nontasa 0
X1 + Xo1 + X33 + Xg1 + X571 = 40; (5.17) 30 _donener 2
< 11 T Xo1 + X3y T Xgy + X5y = AU, 31| Opeca 0
Xqp + Xgp + Xgp + Xgp + X5 = 60; 32| OikTuEH. 0
X13 + )(23 + X33 + )(43 + X53 :100’ 33 Motpebu 0 0 0 0 (1] 0
Pucynoxk 5.3 — Marpuns K3 i3 HaknmageHuMu Ha HIX 00OMEKESHHAMI
X1 + X6 + Xag + X6 + Xsg = 50; CtBopumo matpuio (puc. 5.4) i3 LD, B skiit momHOkHMO KoxkHY K3 Ha cBiit
\ xij = 0. nipoBUi KoedimieHt. Haramaemo, mo miboBUMH KoedillieHTaMH B MeXaxX JaHOi
3a7a4i OyayTh BApTOCTI EPEBE3CHb 1T BAaHTaXY B TICBHOMY HAIPSIMKY.
CoopmyioBaBiig — onTuMizariiiny monens T3, mami mepedaemo o i i
. . @[ 9~ |5 Knural - Microsoft Excel
BHUPIIIEHHS 32 JOIIOMOTOI0 HanoynoBu «Ilomyk po3s’s3ky» Microsoft Excel.
®a TnasHas MeHio Bcraeka PasmeTka cTpaHmubl Dopmynbt AaHHbie PeueHs
. . . H38 - | =H41-H42
5.3. CrBopennsi matpuni K3, miaroroBka ix n10 HakjajeHHsI 00Me)KeHb. ~ des |
. A B C D E F G H
Beenennst I y Microsoft Excel - . —
) ) 35 LlinboBa GpyHKUIA
Sk Oyno mokaszaHo BuIe, KiacudHa T3 BIIHOCHUTHCS J0 IBOXIHIEKCHUX 337134 36 OnToBI LEHTPH NPOAaXiE
JITI. Po3mipuicte matpumi K3 306amancoBanoi T3 Oyme ckmagata Nxm, ge N — 3 2 E g
. . .. . . . . i > =) i = 5
KUIBKICTB ITyHKTIB BiJNpPaBICHHs, M — KUIBKICTh IyHKTIB npu3HadeHHs. Y Microsoft BupoGHmui z 5 & o o a & §
GEED) y s 5 s o o oo
Excel marpuiio K3 BukoHyemo, K TIOKa3aHo Ha puc 5.3. g < & = Z =
. . . . x —
o 3amycky HanOynoBu «llomryk po3B’si3Ky» KOMipKH, sIKi BimoBinaoTs K3, 37 ot
3aJIMIIMMO BUTbHUMH, TAKMM YMHOM HPHHHSBIIN TIOYATKOBI 3a3HaueHHs1 K3 piBHUMHU 38| Xapxis ¢ - - 3 - -
0 6 Gori 6 Ll s Mi ftE 6 39 TMonTtaea 0 0 0 0 0 0
. Mnst Toro mo6 mpu pob6oTi y Haxdymosi «Ilomryk po3s’s3ky» Microsoft Excel 6ymo S noneusk a o o o o o
3pyuHo Hakmactu obmexenns (5.5) — (5.15) ma K3, BBemeMo CyMH KOMIpOK IO 41| Opeca 0 0 0 0 0 0
psiakaM Ta cToBmuukaM y Matpuni K3 (puc. 5.3). 42 OiKTWBH. 0 0 0 0 0 0

Pucynox 5.4 — Marpuus i3 LIO
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IinboBoro KoMipkoro Oyzae Komipka, B sIKiif ykazaHa cyma Bcix 100yTkiB K3 Ha
CBOI WiNbOBI KoedimieHTH, BKIOYa0WM 1 QiktuBHI 3MiHHI. OpHaKk NOTPiOHO
mam’siTaTd, M0 pealbHa MiHIMaJdbHA BapTICTh TEpeBEe3eHb Oy/e JAOpiBHIOBATH
3arajpHii BapTOCTI NepeBe3eHb 3HalneHoo HanOynoBoro «llomryk pimeHHS» 3a
BUKJIIOUCHHSIM BapTOCTi (DIKTHBHUX NEPEBE3CHB, SIKI HA MPAKTHL 3/iHCHIOBATHCEH HE
oynyts (puc. 5.4). IlpoBenena poOoOTa MO3BOJSIE HAM IEPEUTH 10 3HAXOJDKEHHS

ONTHMAJILHUX 00CSTiB MEPEBE3CHb Ta CKCTPEMAJIBHOTI'O 3HAUYCHH A Hq)

5.4. Pimmennsi T3 3a nonomoroio nanodynosu «Ilomryk po3s’sa3ky»

icns 3amycky HaaOya0BH B JianoroBomy BikHi «Ilomryk po3B’si3Ky» MoTpiOGHO
BKa3aTH LLIBOBY KOMIpKyY, B siky Microsoft Excel moBepre excrpemarbHe 3HAYEHHS
H® (puc. 5.5). Takox Tyr HeoOXimHo BkaszaTH, mo LD MiHiMizyeTbca. Y paaxy
«3MIHIOIYH KOMIPKH 3MIHHUX» HEOOXIHO BKa3aTH TIOCHJIAHHS HA KOMIPKH, B SIKHX

BigoOpaeni K3 (puc. 5.5).

@®EA9--|5 fIP_T3.xlsx - Microsoft
U | tasmas  Memo  Baasca  Paswercacpamnus  Gopuynn  [Jawbe  Peuswsuposanue  Bua
828 v £ |
A 8 c D 3 F G H 1 J i [
22 oikmes. | 200 | 200 | 200 | 200 | 200 | 200 | 10 | [m novcka pewenia
23 nowpebn | 40 | 0 | 100 | 15 | e0 | s0 | |
24 ONTUMSHPOBATb LIENeBYIo GYHKLUAIO: sHsa1
25 06'emu nepeseseHb :
26 OnToBi UEHTPU NPOAAKIB Ao: ©) Makomym @ My () 3ravern
2
. x = % < 5 X
BUpOBHHMYi = 8 i - g g VIsMEHRS SUEiTkN NEPEMEHHBIX:
o o
6asu 3 o i S 5 g 5 $8528:56532
= 55 e = g &
@ -y = = £
-3 S S 5
27 x G B COOTBETCTEWM C OrpaHitEHIAMA:
28 Xapkis I 0
29 Montasa {0
30 | [oHeupk ? 0
31| Opeca )
32| ®iktveH. | ;0
33 Notpebu 0 0 0 0 0 0
34
35 LlinboBa pyHKUiA
36 ONTOBI UEHTPKU NPOAAXIB [¥] Caenats HHbie 63 orpar
2
2 6 % Buibepure Z
BupoGHuui ; § x - g[ E § METOR peleHIA: TMOMCK PeleHIs MMHENHBIX 33484 C
3 @ @ ©
6asu ] 2 = s 2 s = §
= & (o 2 S c a MeToa pewerist
7] P-3 > = z = 2
s g = 2 = LN rNaaKyX HeAMHENHBIX 3AAaY MCTTONB3YITE NOMCK
37 =] NS NMHEHBIX 33Aa4 - NIOWCK PELIEHNS MMHENHBIX 338
38 Xapkia 0 0 0 0 0 0 0 3334 - 3BONIOLMOHHBIM NOUCK PEWEeHNS.
39 Nontasa 0 0 0 0 0 0
e — e T (Sm=——
a1 Opeca 0 ] 0 ] 0 0

Pucynox 5.5 — IToyaTox po60TH i3 mianorosumM BikHOM HanOynoBH «Ilomryk po3B’s3ky»
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Jani y BikHi «OOMexeHHs» MOTpiOHO Bkaszatu, mo cymu K3 3a psaaxamu
JIOPIBHIOIOThH 3amacaM y TyHKTax BiJNpaBieHHs, a cyMu K3 3a CTOBMYMKaMH —
notpebam y MyHKTax npu3HadeHHs (puc. 5.6). Tak na K3 HakmagaroTbest 0OMeKxeHHS
(5.5) — (5.15). OOMeKeHHST TOJAIOThCS IIJISIXOM HATHCKaHHS 3Haka «Jl00aBUTHY
(puc. 5.6). Y npianoroBomy BikHi, 1110 3’ siBHIIOCs B 00acti «[locuiianHs Ha KOMIpKY»,
BBOJISITHCSL aJJPECH JIIBOI YaCTUHH OOMEKeHHsI, B 00nacTi «OOMEKEHHs» BHOCATHCS
afgpec Komipok, mo Bu3HauatoTh [I[YO. Takoxk BU3HAYAETBCSA JIOTIYHE

CHIBBIIHOIICHHS MK HUMH (B HAIIOMY BUIAJIKY 11 3HaK «=») (puc. 5.7).

& - v t =

R e e o AT LU °c@ed
[ v T CynM(R38:642)
A s [ ¢ RS [ U BT (] i ] 1 =]t M | N o O
2 N0 ueHTDM NpOAIwIL ==
=
BupoOuml > g 3 5 4 3
£t i g ¢ g 2 -4 5 ONTreesOonaTs Unrmey0 S1Peasen: DAL )
] £ 2 A
H 2 l&® T ¢ |2
L g i s 25 Ouowm Bisewn O yoom:
28 _ Xapxin [ Minenas s Mgt
29 _fontaes 9 @008 i3]
30 _floweusw ) -
31 Oneca o 0 5o0TRETCTBAN € GrDren sy
BE-1043 - BV
i _otawes L PRI - PP Agfemen
33 Norpebu 0 0 0 0 0 0 .
) ydtm—e:
£t Linvces dywniin
o .
36 ONTORI LENTDH NPOZEW
>
BupoBmal g H H _ . g g G
Gatn 8 s 3 g 8
x | 3 8 z a = Jerpywrs /ey
3 | £ 2= A=
5 2 ] 4] Camar
3% xapwn 9 o ° 3 0 ) ] b o [ r—
39 nNontaes ] ) 0 0 ) 0 |insosa e
20 floweusx 0 ) 0 0 ) 0 |vomiia T T . -
41| osewr 0 [ 0 0 ) [] 0 b MBI« R DTS Froa I JALPY P T ORI, § A8 Y ALK
2 oinmon. [ [) 0 [) [ 0 [ ans
43
-, [
% | cveea | Hai peseve Jaqum

Pucynoxk 5.6 — Beenenns oomexenb T3, 00MexkeHb HEBiJ)'€MHOCTI Ta METOY PillieHb

ilo6nnenue OrpaHuyeHns

CobinKa Ha s4Yeikn: OrpaHu4enme:
$H$28:8HS32 =$H$18:8H$22

Pucynok 5.7 — Jlianorose BikHO 10aBaHHS 0OMEXEHb

56



Takok HEOOXiMHO TaM’sITaTH, M0 y TEepeBaXKHid OLIBIIOCTI EKOHOMIYHUX
ONTUMI3ALlITHUX 3a1a4, B TOMY 4Hchi 1 Hamiid, Ha K3 HakiamaroTbcs 0OMEXKEHHs
HeBig’eMHocTi (5.16). BBeneHHs 1ux oOMeXeHb B JiaioroBoMy BikHi «[lapamerpu
MOMIYKY PO3B’S3KY» 3IIHCHIOETHCS LUISIXOM BCTAHOBJICHHS IPATOpIsi HABIPOTH
«3pobut 3MiHHI 0e3 OOMEXeHb HEBiJ €MHUMU», B HIDKHIM 4YacTHHI AiaJorOBOTO
BikHa HanOymoBu «[lomryk po3B’sizky» (puc. 5.6). Sk Oyno ckazaHo BwIle, HaIa
3aJa4a HaJeKHUTh 0 Kiacy 3anad JIII, ToOTo sk Meron po3B’sizaHHs (puc. 5.6)
obupaemo «Ilomryk po3B’s3Ky JIHIHHUX 3a1a4 CUMIUIEKC-METOIoMY. Jlani HeoOXiTHO

BKa3aTH MapamMeTpH MOIIYKY PO3B’ 3Ky 5K MOKa3aHO Ha puc. 5.8.

Mapamerpe @

Bce meToge! I MOUCK pelweHna HeAUHENHbIX 33434 meTogom ONr I 3k 4 | »

TOYHOCTb OTPaHUYEHUA: 0,001

[Jicnonssoeats asTomaTuueckoe macwrabuposaHue:

[[] DokaseisaTe pesynsTaThl UTEPaLMIt
PeLIeHNE C LeNOYNCAEHHBIMW OTFPaHUYEHUAMMN
UrHOpUpOBaTh LUENOYUCNEHHBIE OTPaHUYEHNA

LenoyucneHHas onTMManbHOCTb (%) 5
Mpegenel peweHna

MakcumanbHoe Bpema (B cekyHAaX): 1000
Yucno utepaumii: 1000
IBOOUMOHHBIE W LENOYMCIEHHBIE OTPEHUYEHUA:
MaKCMManbHOE YMCAo NoA3a4a4:

MaKCMManbHOE YMCNO AONYCTUMBIX PELIEHWIA:

OR O1meHa

Pucynok 5.8 — [Tapamerpu nomuryky pinieHHs
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V 3akmanui «Bci MeToan» BCTaHOBIFOEMO MapaMeTpH, K MOKa3aHo Ha puc. 5.8.
BennmuuHE TOYHOCTI OOMEXKEHHS 1 MEX pilleHHS (MaKCHMAaJIBHUH 4Yac Ta KilbKiCTh
iTepailii) MaTh OyTH TUM OUmbII, YMM CKJIajHIima 3anada. Lli mapamerpu kpaiue
3a3HA4aTy i3 IEBHUM 3aIIaCOM.

Ilicns BU3HAUEHHs MapaMeTpiB MOWIYKY pimieHHs noTpiOHo HatucHytH OK i
TaKUM YUHOM MOBEPHYTHCS Y IOTEPEIHE AiajioroBe BiKHO (puc. 5.6). Y npoMy BiKHI
notpibHo HatucHyTH «HaliTH pO3B’SA30K». 3amyCTHTBCS MpoLeC  MOIIYKY
ONTUMAJIBHOTO PO3B’S3aHHsI, ICIS 3HANHICHHS SKOTO 3’SIBUTHCS BIKHO, JI¢ MOTPIOHO
BIiAMITUTH HeOOXinHi 3BiTH Ta HatucHyTH Ha OK. Pe3ymbraTu po3B’s3aHHSA Ta 3BIiTH
HaBEeJICHI y I0JIaTKy 5.

5.5. 3anuTaHHa ANs1 BHCHOBKIiB 3a pe3yJIbTaTaMH PO3B’si3aHHSI 3agadi
onTHMi3anii 3aKymiBeJib Ta MPUKJIAAN BignoBineii

3i 3BITIB 3a pe3yibTaTaMH Ta CTIHKOCTI HEOOXiTHO JaTH EKOHOMIYHY
IHTepIpeTanilo OTPUMAHOMY PO3B’SI3KYy Ta NPOaHaIi3yBaTH HOrO UyTIMBICTh. Jlis
LBOTO MOTPIOHO BiINOBICTH HA TaKi 3alIUTAHHS.

1. Ilepegesennss misxc akumu HYHKMAMu ma 6 AKUX 00cA2ax Yeiluoymv 6
onmumanbHuil nian?

B onTuMmanpHUi IUTaH YBIHAYTh IEpeBE3CHHS B TaKHX HAINpPsMKax, a came: i3
Xapkosa B JIyrancek B 00cs3i 100 T, i3 XapkoBa B KuiB B 06cs3i 20 T, i3 [TonTaBu B
Kpemenuyk B o0csi3i 40 T, i3 IlonraBu B KuiB B o0cs3i 80 T, i3 JloHenpka B
Cimpepomons B 06cs3i 60 T, i3 Jlonenpka B KuiB B 00cs3i 20 T, i3 Onecu B Kuis B
00cs31 5 T, 13 Onecu y JIbBiB B 00cs3i 60 T, i3 Onecu B Yxropon B 00cs3i 40 1.

2. Vkazamu 3acanvny eapmicmv KOJCHO2O I3 PeaNbHUX Nepese3eHd, sKi
BBIIUUNU 8 ONTUMATLHULL NIIAH.

BapricTh mepeBe3eHb 3a HampsMKaMH, IO BBIMIDIM B ONTHMAajdbHUN IUIAH,
ckianae: i3 Xapkosa B Jlyrancek — 2677 y.o., i3 XapkoBa B KuiB — 682.,8 y.o0., i3
[TontaBu B Kpemenuyk — 360,4 y.o., i3 [TonraBu B Kuie — 1984 y.o., i3 JloHeupka B
Cimpepormons — 2616,6 y.o., i3 JJonenpka B Kuis — 1023,6 y.o., i3 Onecu B Kui —
2239 y.0., 13 Onecu y JIpBiB — 2914,2 y.0., i3 Ogecu B Ykropon — 2436 y.o.

3. Akwo 6 3a0aui nompebu nepesunyysau 3anaci, SKi i3 nyHKmMie npusHa4eHHs.
Hedoompumaroms npooykyio? Axwo 6 3a0aui 3anacu nepesuwyyaiu nompeou, mo 6
SAKUX NYHKMAX IONPAGIEHHA 3aIUMUMbCs NPOOYKYia? YKazamu @ AKux 00caeax.

OnToBHil HEHTp NPOJAXIB B YKTOPOAI HEIOOTPUMAE IMPOAYKIIi0 B 00cs3i 10 T.

4. Yomy 00pisHIOE 3a2allbHA 8aPMICMb KOMHCHOR0 i3 (DIKMUBHUX nepese3eHb?

Bapricts mnepeBe3eHHs 13 (IKTMBHOTO IIYHKTY BiJIIPaBICHHS B Y3Kropoj
nopisaioe 2000 y.o.
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5. Yomy dopisHioroms peanvhi MiHIMATbHI Mpancnopmui eumpamu?

PeanbHi MiHIMaIbHI TPAaHCHIOPTHI BUTPATH CTaHOBIATE 149189 y.o.

6. Vrasamu 30umxosi nepegesenns ma mi nepegesenis, wo He € 30UMKOGUMU
ane ne ySiluIu 6 ONMUMATLHUL NIAH Nepede3eHb (AKUO0 Maxi c).

Bci nepeBeseHHs, 1110 He yBIHIUIM B ONTUMAJIbHUH IIaH, € 30UTKOBUMU.

7. B saxux medicax moxcyms 3sminiogamucs [0 mak, wob minimanshe
suauennss L@  s3anuwunocs  HesMIHHUM — NPU  HE3MIHHUX — [HUWUX — YUCTOBUX
XApaKmepucmurkax onmumizayitiHoi mooeri.

3amacu B IyHKTax IPU3HAYEHHS MOXYTh 3MIHIOBATHCS B TAKUX MeXKax:
120<a, <125; 120<a, <125; 80<az; <85 —w<a, <105 10<ag; <50 Taxk,
o0 NpH yCiX iHIINMX HE3MIHHMX YHMCIOBHX XapaKTEPUCTHUKAX MOJEJi ONTHMAalbHE
PILIEHHS 3aJIUIIUIOCS THM K€ CAMHM.

IMotpebu B IyHKTax BiANpPABICHHS MOXYTb 3MIHIOBATHCSI B TaKHX MEXax:
35<b, <40; 55<b, <60; 95<by;<100; 120<b, <125; 0<bg <60;
10<bg <50 Tak, mod mpH BCiX IHMMX HE3MIHHHX YHCIOBHX XapaKTepPHCTHKAX

MOﬂeﬂi OIITUMAJIbHE piIJ_IeHHSI 3aJIMIINUIIOCA TUM K€ CaMUM.

5.6. BapianTu 1111 BUKOHAHHS J1a60paTOPHOI podoTn

IIpu BUKOHaHHI J]AOOPATOPHO-TIPAKTUYHOI POOOTH MYHKTH BIAMpABICHHS Ta
MYHKTH NPU3HAYCHHS CHIBMAIAlOTh Ul BCiX BapiaHTiB. TpaHcmopTHi Tapudu uis
ycix BapiaHTiB OepyThes i3 Tabxn. S5.1. 3amacu B NMyHKTaxX BIAINIPaBICHHS, a TAKOXK
3a00pOHEHI HAMIPSIMKY [IePEeBe3eHb, HaBeeHI B Ta0I. 5.2.

Tabmuus 5.2 — 3anacy B MyHKTax BiJIIPaBJIeHHs Ta 3a00pOHEHI epeBe3eHHS

ITorpebu B myHKTax npu3HAuYeHHA HaBexeHi y Tabxn. 5.3. Homep Bapianra

CTY/ICHT 00HMpae 3a HOMEPOM KOMIT F0Tepa, Jie BUKOHYETHCS J1abopaTtopHa poboTa.

Tabmuit 5.3 — [TotpeOu B MyHKTax NPU3HAUCHHS

Bapiant IToTpebu, T
Kpemenuyr | Cimdeponons | JIyrancek | KuiB | JIeBiB | Vikropon
1 40 80 100 100 60 50
2 40 80 90 100 60 50
3 50 80 100 100 50 50
4 40 80 90 80 60 50
5 50 80 90 80 60 50
6 90 100 80 50 50 40
7 50 80 90 80 50 50
8 50 80 90 70 60 50
9 50 60 100 100 80 50
10 40 80 90 100 60 50
11 70 70 100 100 80 50
12 40 80 90 80 60 50

Bapiant 3amacu, T IepeBeseHHs HeMpx(nHBi
Xapkis | [Toarasa | Jonenpk | Oneca | gepes dpopc-MakopHi IPUINHA

1 110 90 85 125 i3 [TontaBu y Kuis
2 90 130 100 120 i3 Jlonenpka y Kpemenuyk
3 100 80 100 120 i3 Xapkosa y Kuis
4 100 60 130 120 i3 Onecu B Cimdepononnb
5 100 90 80 120 i3 Onecu B JIyraucpk
6 100 120 90 130 i3 TTonraBu B Cimdepornosib
7 100 100 90 80 i3 ITontaBu B Kpemenuyk
8 100 80 130 120 i3 Jlonerpka B Kuis
9 100 90 80 120 i3 Ozecu B YKropos
10 100 110 90 120 i3 XapkoBa B YKropo/i
11 110 100 110 120 i3 lonenpka B Cimdeponosnb
12 100 60 130 120 i3 Onecu B Kni
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JlaGoparopHa podora 6
PIITIEHHSA 3AJAYI TPO NTPU3HAYEHHS 3ACOBAMUA
MICROSOFT EXCEL

Mema po6omu — HaOyTTsT HABUYOK PO3BSI3aHHS 3a7ayl MPO MPU3HAUCHHS 32

Joromororo Hanoynosu «Ilomryk pos3s’sisky» Microsoft Excel.

6.1. CTBopeHHs 30aaHcoBaHol MaTpui 3axa4i B Microsoft Excel

3adaua. Y 3B’43Ky i3 pO3LIMPEHHSM MiIIPHEMCTBO OTOJIOCHIIO KOHKYPC Ha JIB
HOBi nocaau. Ha ni nmocagyu npeTeHayioTh TPOE CHiBPOOITHHKIB, SIKi BXKe MPaLIOIOTh
Ha TIONPUEMCTBI, Ta YOTHPM HOBUX MpeTEeHJICHTa. Bimminm kaapiB omiHUB 32
JBaHAIIATHOAIBHOIO IITKATO0 KOMIIETEHTHICTh CITIBPOOITHHKIB, IO BXKE MPAIIOIOTH
Ha MiAOPUEMCTBI, Ta YOTUPHOX HOBHX IPETEHIEHTIB JUIi poOOTH HAa HOBHX Ta

ICHYIOUHMX Tocajax. Pe3ynbraTu Takoi oliHKK HaBeseHi B Ta0u. 6.1.

Tabmnurst 6.1 — Pe3yabpraTv OIIHKA KOMIIETEHTHOCTI KOKHOTO i3 MIPETCHICHTIB

JUTSE pOOOTH Ha KOXHIH 13 mocas

Oyzne npuiHATHI Ha poOoTy. s 103Boy Ta 3a00pPOHM TaKMX CUTYyalill HEOOXiIHO
BJano obpatu (ikTHBHI 1iaboBI KoedimieHTH. ILInsxom BBeACHHS BiANOBITHUX
LITBOBUX KOC(DILIEHTIB TAKOK MOJICIIOETCS CHUTYAIlisl 3a00pOHH 3apaxyBaHHS

IPaLIOIOUNX CHIBPOOITHUKIB HA IIOCAAU OJUH OJHOTO (puc. 6.1).

@9~ |= 3aaaua npo npusHau.xlsk - Microsoft Excel
m TnasHas Menio Bcraska Pa3meTka cTpaHuubl Dopmynsl AaHHeie PeueHsnposaHue Bug
) L5 ~ f
A B C D E F G H 1

NabopaTopHo-npakTHuHa poboTa
PiweHHA 3a4aui Npo Npu3HayeHHa
BMKOHana cTyAeHTKa rp. EK-496 MeTpeHko T.B.

| MaTpuia 3a4adi Npo NpU3HaYeHHA

1
2
3
2
5
6 Mocagm Kinbkicts
MpeteHaeHTH < = N
7 IcHytoya 1 | IcHyroua 2 | IcHyroua 3 Hosa 1 Hosa 2 |®ikTuBHa 1| ®ikTvBHa 2 |[NepeTeHaeHTis
8 Npautorounin 1 11 [} 0 8 8 0 0 1
9 Mpautorounii 2 0 9 0 12 7 0 0 1
10 |Npauorounii 3 0 0 12 9 9 0 0 1
11 Hoswii 1 7 12 6 10 8 1 1 1
12 Hoswuit 2 8 4 8 6 11 1 1 1
13 Hoewii 3 3 5 10 7 1 1 1
14 Hoewil 4 10 6 6 11 8 1 1 1
15 | KinbkicTb nocag g 1 1 1 1 1

Ilocamn
Tperenaern Icuytoya 1 | IcHyroua 2 | Icnyroua 3 Hosa 1 Hoga 2
Tparrorounii 1 11 10 10 8 8
I[Mparrorounii 2 8 9 10 12 7
[parrorounii 3 11 9 12 9 9
Hoguii 4 7 12 6 10 8
Hoguii 5 8 4 8 6 11
Hogwuii 6 3 5 10 3 7
Hoguii 7 10 6 6 11 8

Heo0ximHO BpaxyBaTH, 1110 KEPIBHHUIITBO HE Oakae 3BUIBHSTH CIIBPOOITHHUKIB,
SIKi BXKE MPAIOIOTh HA MiIIPHEMCTBI, @ TAKOXK, 00 BOHU MPETEHIYBAIN HA ITOCAIH
oguH oxgHoro. HeoOXifHO PO3MONUINTH MPETEHICHTIB 3a MOCAAaMM TAaKHUM UYHHOM,
00 cymMapHa iX KOMIIETEHTHICTh OyJIa MaKCUMAIIbHOIO, TIPH 33JJAHUX OOMEKCHHSIX.

3aranbHa KiTBKICTh MPETEHAEHTIB 7 4oNoBiK (N=7), a 3arajbHa KiJIbKiCTb
nocax 5 (Mm=5). Ockigbku N M, TO 3amaya Mpo NPU3HAYCHHS He30alaHCOBaHA.
30aaHCOBaHY MATpUIFO 3a]a4i MpO MPU3HAYCHHS MOXHA CTBOPUTH BBIBIIH B
¢bikTuBHI mocamy. IloTpamysiHHS OOWHWILI HAa TEpeTHH psjika, Mo BigoOpakae

MEBHOTO MPETEHACHTA, Ta (DIKTUBHOTO CTOBITYMKA O3HAYa€, IO LIEH NMPETEeHICHT He
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Pucynok 6.1 — OdopmitenHst Marpuiii 3a1a4i npo npusnadenss 8 Microsoft Excel

6.2. Cxyiaianusi onTUMi3aliiHoT Mol 3a7a4i PO MPpU3HAYEHHS
K3 3amaui mpo mpusHaueHHs € OyJIbOBUMH, TOOTO Ha HHUX HAaKJIAIA€ThCS

0OMEKEHHS:

Xjj = (6.1)

1
Exonomiunum ceHcom K3 3amaui Oyne BW3HAYCHHS, 4YM TNPH3HAYCHHH i-i

IPETCHACHT Ha J-y nocafy. SIKio 3MiHHa Xjj =1, TO NPU3HAYCHHUI, SKILO Xjj =0, TO

Hi. Y 30anancoBaniil 3aja4i npo npusHauenHs K3 OynyTs ckinanatu marpuiio (6.2)
posMipHiCTIO NxM, mpudomy N =M. Kpurepiem ontumanbHOCTI Oynae cymapHa
KOMTIETEHTHICTh CITIBpOOITHUKIB Ha mocamax. Omke, cyma K3, momHOXKEeHHX Ha
BIJIMOBITHI iTHOBI KoedimieHTH (OI[iHKAa KOMIETEHTHOCTI KOXKHOTO 13 MPETEHICHTIB

Ut poOOTH Ha KOXKHIH i3 ocay) Oyne ckinanatu LD (6.3), sska MaKCUMIi3y€eThCSL.
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X1 X2 X3 Xpg X5 X Xp7
X1 X2 Xpz Xpq Xp5 Xz Xp7
X31 X3 X33 Xzg Xzs Xz X7
X=|Xq1 Xg2 Xa3 Xaa X5 Xgg a7 |- (6.2)
X51 X5p  Xg3 Xgg  Xss  Xgg  Xs7
Xe1 Xe2 Xe3 Xpa Xes Xeg Xe7

X71 X720 Xq3 Xza Xzs X7 Xy7

F(X) = 3 3¢ - x; — max. 6.3)
i-1j-1

Buxozasun i3 yMOBH, 110 Ha OJHY TOCagy MOXKe OyTH NMpHU3HAuYCHHH OIUH, i

JMIIE OJUH 13 IPETEHACHTIB (POPMYIIOIOTHCS OOMEKEHHS:

X11 +Xp1 + Xag + Xg1 + X51 + X1 + X717 =15 (6.4)
X1 + Xoo + Xgp + Xgp + Xgp + Xgp + X7 =15 (6.5)
X13 + Xo3 + X33 + Xg3 + Xg3 + Xz + X753 =1 (6.6)
X1g +Xoq + X34 + Xgq + X5q + Xgg +X74 =1 (6.7)
X5 + Xo5 + X35 + Xa5 + Xsg5 + Xg5 + X75 =1; (6.8)
X16 + Xo6 + X36 + X6 + X5g + Xgg + X756 =1 (6.9)
X17 + Xo7 + Xg7 + Xa7 + X57 + X7 +X77 = 1. (6.10)

Buxonsuu i3 yMOBH, 10 KOXKEH i3 HPETEeHICHTIB MOXe OyTH NMpU3HAYCHUI Ha

OJIHY 1 TUTBKH OJTHY TIOCaay (OPMYITIOIOTECST OOMEKEHHS:

X11 + Xqo + X3 + X4 + X5 + X9 + X717 =1 (6.11)
X91 + Xop + Xog + Xog + Xo5 + Xog + Xp7 =1, (6.12)
X317 + Xgp + X3z + X34 + Xg5 + Xgg + X37 =1; (6.13)
Xa1 + Xap + Xg3 + Xag + Xag + Xgg + X7 =1; (6.14)
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Xs51 + Xgp + X3 + X54 + X5 + X5 + X57 =1 (6.15)
Xg1 + Xg2 + Xg3 + Xga + Xg5 + X +Xg7 =1 (6.16)
X71 + X709 + X73 + X74 + X75 + X76 + x77 =1. (6.17)

B pesynbTaTi y3aranpHeHHs criBBigHOUIeHb (6.3)-(6.17), a Takox ymoBH
OinapHocTi 3MiHHHX (6.1), cdopMmymoeMO oNnTHMi3auifiHy MoOIenb 3aJadi Mpo

MPU3HAYCHHS:

n m
f(X) =X Xcj - X — max;
i=1j=1

/ X11 + Xo1 + X31 + Xgq + Xg1 + Xg1 + X717 =1,
Xy + Xop + Xgo + Xgo + Xgp + Xgp +X7p =1
Xq3 + Xp3 + Xa3 + X453 + Xsg + Xgz + X735 =1;
X1a + Xog 4+ X34 +Xgg + Xgq + Xga +X74 =15
Xq5 + X5 + Xa5 + X45 + Xg5 + Xgg + X75 =1
X1 * Xog + X3g + Xa5 + X56 + X + X765 =1
X17 + Xo7 + X37 + Xg47 + X57 + Xg7 + X77 =15
X1 + Xqo + Xq3 + Xq4 + Xi5 + X6 + X7 =1
X1+ Xgp + Xo3 + Xog + Xo5 + X6 + X7 =1
Xg1 + Xgp + Xag + Xgq + Xg5 + Xgg +Xg7 =1
X1+ Xgp +Xg3+ Xag + Xg5 + X6 +Xg7 =1;
Xg1 + X5p + X53 + Xgq + Xg5 + Xgg +X57 =1;
Xg1+ Xe2 + Xe3 + Xea + Xe5 + Xeg + Yo7 =1,

X710+ X7 + Xg3 + Xg4 + X75 + Xg6 + x77 =1
0

CoopmynioBaBmd  ONTHMi3alliliHy MOJENb 3ajaui HOpo INPU3HAYCHHS,

nepeiiiemo 10 ii BupimeHHS 3a gomoMmororn HaxOynoBu «lIlomyk po3s’s3Ky»
Microsoft Excel.
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6.3. CrBopennsi matpuni K3, miaroroBka ix 10 HakjajeHHsI 00MeKeHb.
Beenenns I[® B Microsoft Excel

3agaya mpo TPHU3HAYEHHS BITHOCHTBCS 1O JABOXiHAEKCHUX 3amau JIII. V
Microsoft Excel matpumio K3 (6.2) momamo sik mokaszano Ha puc 6.2. JIo 3amycky
HanoynoBu «Ilomyk po3B’si3Ky» KOMIpKH, sKi BignoBizaroTe K3, 3amummmo
BitbHMMHE. J[J11 TOro mod npu podoti y HaxOynosi «Ilomyk po3s’s3ky» Microsoft
Excel Oyno 3py4dno Haxmactu obmexenHs (6.4)—(6.17) na K3, BBegemo cymu

KOMIPOK 3a psiIKaMH Ta CTOBIMYMKaMu y MaTpuito K3 (puc. 6.2).

\g“ H9- -5 3apaua npo npusnau.xlsx - Microsoft Excel a =
®a ThasHas Metio Bcraska PasmeTka cTpaHuubl DQopmynst AaHHbie PeueHsuposaHue Bua o e (=i
120 b4 Je | =CYMM(B20:H20)
A 8 c D E F G Ho| 1 |
17 BigoMocTi Npo NpuU3HaYeHHA NpeTeHAeHTIB Ha Nocaau
T Mocagu Kinbkicto )
IcHyroya 1 | IcHyroua 2 | IcHyroua 3 Hoea 1 Hosa2 |®ikTtueHa 1| ®ikTveHa 2 |NepeTeHAEHTIB
20 |Mpayorounii 1 0
21 Mpauorounii 2 0
22 Mpautoounii 3 0
23 Hosui 1 0
24 Hoswuii 2 0
25 Hoswii 3 0
26 Hoswit4 0
27 | Kinbkictb nocag 0 0 0 0 0 0 0

Pucynok 6.2 — [Toganns marpuni K3 y Microsoft Excel

CrBopumo matpuio (puc. 6.3) i3 LI®, B skiit momHokMMO KokHY K3 Ha cBiif
iboBui koedimieHt. LlinboBUMH KoedillieHTaMH B paMKaX JaHOi 3aaadi OyayThb
OLIIHKH KOMIIETEHTHOCTI KOXHOTO i3 IPETEH ICHTIB MpH poOOTI HA KOXKHIH 13 moca.

ITinboBoIO KOMipKOIO Oyzie KOoMipKa, B sIKilf yka3aHa cyMma BCix 100yTkiB K3 Ha
cBOI WinbOBI KoedimieHTH, BkIOYaoud 1 QiktuBHI 3MiHHI. OnHaK NOTPiIOHO
maM’sTaTd, 100 peajbHa MaKCHMalbHA 3arajbHa OI[iHKAa KOMIIETEHTHOCTI
criBpoOITHUKIB OyJe [IOpIBHIOBATH 3arajbHill MaKCUMajbHI KOMIIETEHTHOCTI
CHIBpOOITHUKIB 32 BHKIIOUCHHAM (IKTUBHMX TOcaJ. Bu3Hayatu peanbHy
MaKCHMAaJIbHYy 3arajlbHy OLIHKY KOMIIETEHTHOCTI CIIBPOOITHHKIB He OyaemMo, ToMy
o0 B paMKax JaHOi 3ama4i Juii Hac OUIbIl BaXJIMBOIO € iHQopMmalis mpo
PO3MOIICHHS TIPETCH/ICHTIB Ha TIOCAIH.

IepefinemMo 10 3HAXOKEHHsS ONTHMAIBHOIO 3a KPHUTEPIEM MaKCHMAaJbHOT
CyMapHOT KOMIIETEHTHOCTI PO3IOAIJICHHS IPETSHACHTIB 32 I0CaaMu.
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‘z“ = R = 3apava npo npusHadxlsx - Microsoft Excel o @
m TnasHas MeHio Bcraska PasmeTka cTpaHuust Dopmynsl AdaHHble PeueHsnposaHue Bug @ 0 o= |
138 - fe | =CYMM(B32:H38)
A B c D E F G H 1 [
29 LinboBa ¢pyHKUiA
30 Mocagu
MpeTteHaeHTM - -

31 IcHyroua 1 | IcHywoua 2 | IcHyroua 3 Hoea 1 Hosa 2 |®iktveHa 1| ®ikTueHa 2

32 Mpauorounin 1 0 0 0 0 0 0 0

33 Mpaurowumnii 2 0 0 0 0 0 Uinbosa

34 Mpauyroounii 3 0 0 0 0 0 0 0 byHKUiA

35 Hosui 1 0 0 0 0 0 0 0

36 Hosuii 2 0 0 0 0 0 0 0

37 Hosui 3 0 0 0 0 0 0 0

38 |Hoeuii 4 0 0 0 0 0 0 0 0

Pucynok 6.3 — Beenenus L1® 3agaui npo npusHauenus B Microsoft Excel

6.4 Po3B’si3aHHs 3a/a4i NP0 NPU3HAYEHHS 32 JIONOMOIOK HAJ0Y/I0BH
«Ilomyxk po3s’si3ky» Microsoft Excel

ITicns 3amycky HanOy0BH y ianioroBoMy BikHi «llommyk po3B’sa3Ky» MOTpiOHO
BKa3aTH LUIOBY KOMIpKy, B siky Microsoft Excel moBepre excrpemanbHe 3HaYCHHS
H® (puc. 6.4). Takox HEOOXiHO BKa3aTH, 10 MIyKaeThest MakcumyMm LD. ¥V psaky
«3MIHIOIOYHM KOMIPKH 3MIHHHMX» HEOOXIJHO BKa3aTW MOCWJIAHHS Ha KOMIPKH, B SIKi
BinoOpaxarts K3 (puc. 6.4).

A [ ® (6 b i F i | | ] K L M N

1 NaBopatopHo-npakTuyHa poota Ne 6
2 PieHHA 3aaaui NPO NPU3HAYEHHA e e
3 BUKOHANa CTYAEHTKa Tp. EK-496 MeTpeHko T.B.
4 ONTUMHSMPOBATL LIeNeBYI0 dyHKLIO: $1538
5 MaTpuua 338a4i Npo NpusHaueHHA
6 Mocaav Kinbkicto Ao: © Maxamyn My ) Snavemns:
7 Iciyioual [ IcHyioua2 | Icryioua3 | Hosal | Hosa2 |®iktvewa 1| Oiktuena2 i i
8 Mpautorounii 1 1 0 0 8 8 0 0 1

- BE20:6H826
9 MNpauioioyui 2 0 9 0 12 7 0 0 ;S
10 Mpautorounii 3 0 0 12 9 9 0 0 1 B COOTBETCTEM C OrPaHIHEHAMA
11 Hoswit 1 7 12 6 10 8 1 1 1 [eB5305H525 = buriapros.

= |$8527:51527 = $8815:8H515

12 Hoewii 2 8 4 8 6 1 1 1 1 G605 - isstets
13 |Hoewit 3 3 5 10 3 7 1 |3 1
14 Hosuit 4 10 6 6 1 8 1 1 &
15 | Kinbkictb nocag 1 1 1 1 1 ab i
16
17 Bigomocti npo np! iB Ha nocagu
18 Mocagu Kinekicto
19| IcHyioua 1 | Icyroua2 | IcHyoua3 | Hosal Hosa2 |OiktueHa 1| OiktueHa 2 [ nep = "

i Be 1 pariserytt
20 MNpaugoroumii 1 0

— Boibepure =
21 Npauorouwii 2 ) Neron poueru: | Ok P ek 3124 oM
22 Mpauyoiounii 3 0

MeTon peuwers
23 Hosuii 1 0 2 o
- 7 TAKIIX HenVHeliHbIX 33834 UTTON3YHTE NOVCK pe
24 Hosui 2 0 NS AMHEIHGIX 33434 - NOWCK PELEHNS MMHENHBIX 33034
25 |Hoenii 3 0 32424 - IBONIOLMOHHI MOMCK PEWEHHS,
26 Hosuii 4 0
27 KinbkicTb nocag 0 0 0 0 0 0 0
Cnpaska

Pucynox 6.4 — Beepennst LI® ta K3 y HanOymoBy «llomryk po3s’si3ky»
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Jani y BikHi «OOMexeHHs» NOTpiOHO BKaszaru, mo cymu K3 3a psukmu Ta
CTOBITYMKAMH JOPIBHIOIOTH OXMHHULSM (puc. 6.4). Takum umHom Ha K3
HaKJIaaaoThest ooMexerns (6.4) — (6.17).

OOMeXeHHsT JOMAlOThCS IUISIXOM HATUCKaHHS 3Hauka «JloOaButny. Y
JaJIOTOBOMY BiKHI, 1110 3’siBMIIOCs B JuisiHII «[locuiaHHs Ha KOMIpKY», BBOJSTHCS
aZipecl KOMIpOK, Ha sIKi HAaKIIQJaloThCs OOMeXeHHs, B IUIIHII «OOMEKSHHD
BHOCSITBCSL aIpecd KOMIpPOK, IO BHU3HA4YalOTh OOMEKeHHS. TakoXK BHU3HAYAETHCS
JIOTiYHE CHIBBIMHOIICHHS MiX HUMH (puc. 6.5). Takox B 0OMEXEHHSX HEOOXiTHO

BKasary, mo K3 6ymisoBi, ToOTO GinapHi (puc. 6.6).

~

HoBasneHne orpaHn4eHna

CChinKa Ha aqeitkm:

| $BS27:8HS27

OrpaHu4yeHue:

| =8BS$15:8HS15

Pucynok 6.5 — Jlianorose BiKHO JJOJaBaHHSI OOMEKEHb

~= - ~—]

Jo6asneHne orpaHNYEHNA @

CeoinKa Ha A4eikim: OrpaHuderue:

| $BS20:8H826 v] |Guraproe =

- |
uen

o | o i e | @& | B

Pucynok 6.6 — Haxiaziennst Ha K3 0OMekeHHs 1BOICTOCTI
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Jani notpibHo HatucHytH Ha kHonky OK i, TakuM YHMHOM, NOBEpHYTHCS Y
TIOTIepeIHE TiaoroBe BikHO (puc. 6.5). Y mpomy BikHI HOTpiOHO HatucHYTH «Haiitu
PO3B’sI3aHHS. 3aIllyCTHTBCS TPOIEC MOMIYKY ONTHMAIBHOTO PO3B’S3aHHS, ITiCIs
3HAHECHHS $IKOTO, 3’SIBUThCS BIKHO «Pe3ynbTaTu MOIIYKY pPO3B’S3KY», B SIKOMY
MOTPIOHO BCTAHOBHTH Iparopelb «30eperty 3HalIeHe PO3B’sI3aHHs Ta HATUCHYTH Ha
OK. 3BiTH 3i CTIHKOCTI Ta MeXaM He 3aCTOCOBYIOTHCS JIO 3a/a4 i3 1iouncensuumu K3.
Tomy y BikHi «Pe3ynbraTd NOLIYKYy pPO3B’S3Ky» MOXKHA BIAMITHTH TLUIBKH 3BIT 3a
pe3ynbTaTaMH, Xo4a BiH 1 He Hece JOAATKOBOI iH(opmMamil MOPIBHAHO i3 apKyLIeM
Microsoft Excel, B sikomy mnpoBommwmicst po3paxyHku. [Ipukian oQopMIICHHS
1abopaTopHOi poOOTU HaBEIECHUHN y 1OIATKY 6.

ITpy BUKOpHCTAaHHI 3aJad MPO MPH3HAYECHHS JUIS NPUHHATTS yNpPaBIiHCBKHX
pIIIEHb B yIpaBIiHHI MEPCOHAJIOM TOTPIOHO IaM’sSITaTH, IO OTPUMAaHI pe3yabTaTh
MOXYTbh HOCHUTH JIHIIIE XapakTep peKoMeHauiil. bararo acnekTiB mpuiHATTS pilieHb
IIpH  PO3NOALICHHI CIIBPOOITHMKIB 3a IIOCajaMu, a TaKOX MNPHUHHATTI HOBHX
CHIBPOOITHUKIB HE MIAraroTh (opmManizaiii, i TaKiM YHMHOM HE MOXYTh OYyTH
BUP@KCHUMHU MOBOIO MaTeMaTHKU. ToMy OpUHHSATTS OCTaTOUHMX PillleHb Y Lil cdepi

3aJIeKUTh BiJl KOMIETEHTHOCTI Ta MpodecioHanizMy MEHELKEPIB 13 epcoHaiy.

6.5. BapianTu 1151 BUKOHAHHS J1a00PaTOPHOI po6oTH
PesynbTaTH OI[IHKM KOMIIETEHTHOCTI KOKHOT'O i3 MPETeHACHTIB Ul poOOTH Ha
KOXHIH 13 TTocaj] HaBeeHI HIDKYe 3a BapiaHTamu. Homep BapiaHTa cTyneHT oOupae

32 HOMEPOM KOMII I0Tepa, JIe BUKOHY€EThCs JlabopaTopHa poloTa.

Tabmuit 6.2 — Pe3ynpTaTH OLIHKK KOMIIETEHTHOCTI KOXKHOTO 13 TIPETEH/ICHTIB

JUTst pOOOTH Ha KOXKHIH 13 mocay 1yist BapianTa 1

[Iperennentu Hocann
Icaytoua 1 | Icayroua 2 | Icayroua 3 Hosga 1 Hosga 2
IMpaurorouwnii 1 12 4 10 8 8
[parrorounii 2 7 10 7 6 10
[Ipamurorounii 3 3 9 11 9 9
Hogwii 4 7 12 6 10 8
Hogwii 5 8 3 8 12 11
Hogwii 6 10 5 12 3 7
Hoswii 7 5 7 6 11 9
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Tabmurst 6.3 — Pe3ynabpTaTi OIIHKH KOMITIETEHTHOCTI KOXKHOTO 13 TIPETCH/ICHTIB

JUIs poOOTH Ha KOXKHIH 13 Iocay 11t BapiaHTa 2

IIperennenTtu Hocamn
Icaytoua 1 | Icuyroua 2 | IcHyroua 3 Hoga 1 Hoga 2
IIparmtorountii 1 10 7 7 8 12
IIparrorounii 2 8 12 10 12 7
TIparrorounii 3 8 9 12 9 9
Hogwii 4 9 12 11 3 8
Hosuii 5 8 4 8 10 11
Hogwii 6 11 10 5 3 7
Hogwuii 7 4 7 6 11 8

Tabnuust 6.4 — Pe3yabpraTi OIIHKA KOMIIETEHTHOCTI KOKHOTO i3 IPETCHICHTIB

JUTSE pOOOTH Ha KOXKHIH 13 1mocaj Uit BapianTa 3

IIperennentu Hocamn
Icaytoua | | Icayroua 2 | Icnyroua 3 Hoga 1 Hoga 2
[Ipamorounii 1 11 4 10 8 8
TIparrorounii 2 7 9 7 6 11
Tparrorounii 3 3 9 12 11 9
Hoguii 4 7 8 6 4 8
Hoguii 5 8 3 8 3 11
Hosuii 6 10 12 12 3 7
Hosuii 7 5 7 6 11 12

Tabnuus 6.5 — Pe3ynbpraTi OLIHKKA KOMIIETEHTHOCTI KOJKHOT'O i3 IIPETCHACHTIB

JUTst pOOOTH Ha KOKHIM 13 TIocaj uis BapianTa 4

IIperennenTtu Hocam
Icuytoua 1 | Icuyroua 2 | IcuHyroua 3 Hoga 1 Hoga 2
[parrorouwnii 1 12 4 10 8 12
[Ipamrorounii 2 7 11 7 6 10
ITpaurorounii 3 9 8 12 9 9
Hogwii 4 7 9 6 10 8
Hosuii 5 8 3 8 11 11
Hoswii 6 4 5 5 7 7
Hosuii 7 5 7 6 11 9
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Tabmuus 6.6 — Pe3ynbraTu OLIHKM KOMIIETEHTHOCTI KOYKHOTO 13 MPETEeH/ICHTIB

JUTs poOOTH Ha KOJKHIH 13 ocaj uis BapianTa 5

[Iperennentu Hocamu
Icayroua 1 | Icayroua 2 | Icuyroua 3 Hosga 1 Hoga 2
IMpamrorounii 1 12 4 10 8 8
IMpautorounii 2 7 10 7 6 10
[Tpamorounii 3 3 9 9 9 12
Hogwii 4 7 12 6 10 8
Hoguii 5 8 3 8 12 11
Hoguii 6 2 5 6 12 10
Hosnii 7 5 7 6 6 9

Tabmuit 6.7 — Pe3ynpTaTH OLIHKK KOMIIETEHTHOCTI KOXKHOTO 13 TIPETEH/ICHTIB

JUTst pOOOTH HA KOXKHIH 13 mocas sl BapiaHTta 6

[Iperennentu Hocaz
Icnyroua 1 | Icuytoua 2 | Icuyroua 3 Hosa 1 Hoga 2
Iparrorouwnii 1 9 4 10 12 8
[parrorounii 2 7 10 7 6 10
IMpaurorounii 3 3 9 11 9 9
Hogwii 4 7 12 6 10 8
Hogwii 5 8 3 8 2 12
Hosuii 6 10 5 12 10 7
Hoguit 7 5 7 6 7 9

Tabmuit 6.8 — Pe3ynpTaT OLIHKH KOMIIETEHTHOCTI KOXKHOTO 13 TIPETEH/ICHTIB

JUTst pOOOTH Ha KOXKHIH 13 moca s BapianTa 7

[Iperennentu Hocann
Icaytoua 1 | Icaytoua 2 | Icayroua 3 Hoga 1 Hoga 2
IMpaurorouwnii 1 11 4 10 8 8
I[parrorounii 2 7 12 7 6 9
[Tpatorounii 3 3 9 12 3 9
Hosuii 4 9 8 6 4 10
Hogwii 5 8 3 8 3 7
Hogwuii 6 9 12 9 11 6
Hoswii 7 5 7 6 12 12
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Tabmurst 6.9 — Pe3ynbTaTi OIIHKE KOMITIETEHTHOCTI KOXKHOTO 13 TIPETCH/ICHTIB

JUist poOOTH Ha KOKHIH 13 Tocaj uisi BapianTa 8

IIperennentu Iocanu
Icaytoua 1 | Icuyroua 2 | IcHyroua 3 Hoga 1 Hoga 2
IIparmtorountii 1 10 4 10 8 8
IIpamtorounii 2 7 11 7 6 10
TIparrorounii 3 9 8 12 3 9
Hogwii 4 7 9 6 10 8
Hosuii 5 8 3 8 11 3
Hogwii 6 4 12 5 12 11
Hogwuii 7 5 7 11 11 9

Tabmuus 6.10 — Pe3yspTaTé OLIHKH KOMIIETEHTHOCTI KOXKHOTO 13 TIPETEH/ICHTIB

JUist poOOTH Ha KOXKHIH 13 TIocaj /uis BapiaHTa 9

IIperennentu Hocam
Icaytoua 1 | Icayroua 2 | IcHyroua 3 Hoga 1 Hoga 2
IIpamtorountii 1 12 10 12 11 12
IIpartorounti 2 12 12 12 9 10
IIpamrorountii 3 11 12 12 12 12
Hoswnii 4 7 12 6 10 8
Hoswnii 5 8 11 8 4 11
Hoswuii 6 2 12 6 12 5
Hogswuii 7 5 7 6 6 9

Tabmums 6.11 — Pe3ynbraTu OIIHKH KOMIIETEHTHOCTI KOJKHOTO 13 MPETEH/ICHTIB

Juist poOOTH Ha KOXKHIH 13 Tocaj 1uist BapianTta 10

IIperennentu Hocam
Icaytoua 1 | Icayroua 2 | IcHyroua 3 Hoga 1 Hoga 2
Iparrorouwnii 1 9 9 9 12 11
IIparntorounii 2 7 10 7 6 10
Ipaurorounii 3 3 9 11 9 9
Hoguii 4 7 12 6 3 8
Hoswuii 5 8 3 8 11 12
Hoguii 6 10 5 12 3 7
Hosuii 7 5 12 6 7 11
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Tabnuns 6.12 — Pe3ynbraTd OIHKA KOMIIETEHTHOCTI KOKHOTO 13 IPETEH/ICHTIB

Jutst poOOTH Ha KOXKHIl 13 mocay st BapianTa 11

[Iperennentu Tocamm
Icaytoua 1 | Icayroua 2 | Icnyroua 3 Hosga 1 Hoga 2
[Ipawurorounii 1 9 9 12 12 12
[Ipamrorounii 2 7 9 12 12 12
[parorounii 3 8 7 8 9 12
Hogwii 4 7 12 6 10 8
Hogwii 5 12 11 8 4 11
Hoguii 6 2 12 6 12 5
Hogwii 7 5 7 6 6 9

Tabmuus 6.13 — Pe3ynbTaTil OLIHKM KOMIIETEHTHOCT] KOKHOT'O 13 TIPETEH/ICHTIB

Ut poOOTH Ha KOXKHIH 13 TIocaj uis BapiaHTa 12

[Iperennentu 1ocamm
Icaytoua 1 | Icayroua 2 | Icayroua 3 Hosga 1 Hoga 2
[Ipawurorounii 1 9 9 9 12 11
Ipautorounii 2 7 10 7 6 10
[Ipamrorounii 3 3 9 11 9 12
Hogwii 4 7 12 6 11 8
Hoswii 5 8 3 8 4 3
Hosuii 6 8 5 6 3 5
Hogwii 7 5 12 6 7 5
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JlaGopaTopHa podora 7
PILLIEHHS 3AJIAYI HEJTHIHHOI'O IPOT'PAMYBAHHSI
HA IPUKJIAJII CTATUYHOI JETEPMIHOBAHOI BE3E®ILIUTHOL
MOJEJII YIIPABJIIHHS 3AITACAMHU

Mema pooomu: — HaOyTTs CTYACHTAMH NMPAKTHYHMX HABUYOK (hopMaltizaii ta
po3B’s3anHs 3acobamu Mathcad ta Microsoft Excel 3amau HII, wa mnpuxmami
CTaTUYHOI  JIeTepMiHOBaHOT  Oe3aeilTHOI MOJAENI  YIpaBIiHHS  3armacaMu.
ExoHoMiuHa iHTepIpeTalisi OTPUMAHUX PEe3yJIbTATIB.

7.1. Tpadiune Ta anHamiTHYHe BH3HAYeHHs, 3acobamum Mathcad,
ONTHUMAJIBLHOIO Po3Mipy maprii 3aKyniBJjIi NPOAYKTY B 3amac
Burparn Ha cTBOpEHHS 3aracy ofHiel mapTii IMPOAYKTy MO3HAYMMO Yepes cy,

TOJIi 3arajibHi BUTpaTH Ha CTBOPEHHS 3anacis B 06cssi N :
N
Ci(n)=c; e (7.1)

Butpatn Ha 30epiraHHs OJMHHLI INPOXYKLii HO3HaYMMO 4Yepe3 c,. Tomi
BUTpAaTH Ha 30epiraHHs BCHOTO 3amacy IpH JiHIHHIA 32 9acoM HOTO BHTpATH
JOPIBHIOIOTH BUTpATaM Ha 30€piraHHs CepeHbOro 3amnacy:

n-t
Cz(n) = Cz M (7.2)
2
Bpaxosyroui 3anexnocti (7.1) ta (7.2), cymapHi BUTpaTH Ha CTBOPEHHS Ta
30epiraHHs 3armacy BU3HAYAIOTHCS 3AJIEXKHICTIO, SIKY HEOOXiTHO MiHIMI3yBaTH:
N n-t
C(nN)=c - —+Cy-—. (7.3)
n 2

I'padiku 3anexHOCTEH BUTpaT Ha CTBOPEHHS Ta 30epiraHHs 3amaciB, a TAKOX
3aJIeKHOCTI 3aTaJIbHAX BUTPAT BiAl po3Mipy HapTii 3aKymiBii HaBegeHUH Ha puc. 7.1.
Lli rpaciku moGyoBaHi JUIst 3aTaNbHOTO CIIOKUBaHHS NpoaykTy B 00cssi N =1000
omuHuLp 3a yac T =30 guis. BapricTs cTBOpeHHs oxHiel maprii 3anacy ¢; =120 rpH,
a BapTicTh 30epiraHHs OAMHULI NPOAYKIil ¢, =20 rpu. Y Tabn. 7.1. HaBenmeHi

3HAUCHHSI BKA3aHUX KOHOMIYHUX NapaMeTpiB 3a BapiaHTaMH.
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I 7 Mathcad - [Ynpagaitns sanacamu]
mﬂ}aﬁn Mpaska Bug [JoGaswte Oopmar MWucrpymentsr Cumsonvka Okxo Cnpaska

D-2WH &R Y| B o [me=|520||i25% -| @ |[Moiicair -] g
B8 A [ x= |2 <F 51 INorma\ -]Aria\ -]10 v” B 7 H‘%% i= =
1= 120 €2:=20 N:= 1000 7:=30 Cl(m):=cl~ C2n) =22l o) = el ds 2l
cl:=120 ¢2:=20 N:= T = (n) =c - 2(n) = c2- 3 C(n) =c¢ - c2- 3
10t
I Xt
opt 2T
n =20

310"

C1(ngy) = 6 10°

C2(n) 21 04

@ A

3
ngpt) = 6% 10

C(mgpt) = 12 10"

=10t

< [un

Pucynok 7.1 — BuzHaueHHS ONTHMAIBHOTO PO3MIpy IapTii 3aMOBJICHHS IPOIYKTY B 3amac

Tabmuust 7.1 — BapianTu Juis BH3HAUCHHS ONTHMAIBHOTO PO3MIpYy MHapTil

3akymiBii npoaykty B Mathcad

Homepwu BapiaHTiB
1 2 3 4 5 6 7 8 9 [10 | 11 ] 12
N 900 | 630 | 750 | 850 | 600 | 330 | 570 | 920 | 430 | 270 | 700 | 950

[TapameTpu

T 30 120 | 25 30| 20 )10 | 20 | 30 | 15| 10 | 20 | 30
¢y 100 90 | 70 | 90 | 83 | 60 | 90 | 105| 85 | 50 | 92 | 95
cy 20 | 30 | 20 | 32 | 27 | 15 | 25 | 32 | 22 | 12 | 28 | 25

IMicas TpadiyHOro BH3HAYEHHS ONTHMAIBHOIO PO3MIpPY HapTii 3aMOBJICHHS
MPOJYKTy B 3arac, 3po0MMO Iie aHaJIiTH4HO 3a (opmyioro Yiiacona. [lami okpemo
PO3paxyeMo 3HAUCHHS BUTPAT HAa CTBOPEHHS Ta 30epiraHHs ONTUMAIbHOTO 3HAYCHHS

3amacy, a TaKoXX MiHIMaJIbHE 3HAUCHHSI CyMapHHX BUTpaT (puc. 7.1).
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IIpakTiuHi 3a1a4i ynpaBiiHHS 3armacaMmu, CKopile 3a Bce, OyJIyTh BUMaraTtu
BU3HAUCHHS ONTHUMAJBHOTO PO3MIpYy MapTii 3aMOBJICHHS HE OJHOTO MPOJYKTY, a
JeKinbkoX. OKpiM I[bOT0, BOHM MOXKYTh MICTUTH J0JAaTKOBI OOMEKEHHS, HAIPHKIIa]
32 MaKCUMaJbHOK MICTKICTIO CKJIaJly, MaKCHUMaJbHO JIOMYCTHMOK BEIUYHUHOIO
OrOJDKETY Ha TPUIOaHHS 3amaciB TOIIO. PO3IISIHEMO MpPUKIIA PO3B’SI3aHHS TaKOl
3a1aui.

7.2. BusHauenusi, 3acobamu Microsoft Excel, omrumanbnux po3mipis
napriii 3akyniBe/ib NPOAYKTIB B 3anac

7.2.1. Bezymosna onmumizayisi po3mipie napmiil 3aKynieens

B ymoBax nmanoi 3amaui Bektop K3 n,,...n, Oyme ckmamaTtucs i3 po3mipiB
3aMOBJICHHS CIMOX BUJIIB MPOXYKTIB. SIK KpUTepiil ONTUMANBHOCTI OYyTh BUCTYIIATH
MiHIMaJbHI CyMapHi BUTPaTH Ha CTBOPEHHS Ta 30epiraHHs 3amnacis.

Iepmr 3a Bce, cTBOpuMO enektporny hopmy Microsoft Excel (Bepxms yactuHa
puc. 7.2), B AKy BHECEMO BUXIi/IHi JaHi 3rifHO i3 BapiaHTamu (IyHKT 7.4).

3a ¢dopmymnamu, ski Oynum B3ATi 13 JekuiiiHill uyacTHHI Kypcy, NPOBEIEMO
HEOoOXisHI po3paxyHku. [IpM BUKOHAHHI PO3PaxyHKIiB HEOOXiIHO TaM’sTaTH, IO
3aranpHuil mepiox 4acy 30 AHIB, 3aJMHMIIAETHCS TOCTIMHWAM JUIS BCIX CEMH BHIIIB
3amaciB. OTxe, IOCWIAHHS Ha BIINOBIAHY KOMIpKy Mae OyTu aOCOIIOTHHM.
PesynbraT 6e3yMOBHOT ONTHMI3aIll pO3MIpIB MapTiid 3aKyIiBesb MPOJAYKTIB B 3arac
HaBeJIeHNH Ha puc. 7.2.

7.2.2. YmosHna onmumizayis posmipie napmitl 3aKynigenn

Ha HoBOMYy apkymri ctBopuMo enektporny Gopmy Microsoft Excel (puc. 7.3),
B SIKy BHECEMO BUXiJHI JjaHi 3TiiHO i3 BapiaHTaMu (1uB. myHKT 7.4). Y HOBIii Gopmi
OKpIM JaHMX, IO XapaKTepu3ylOTb OKpeMi BHIM 3alaciB, BHECEMO TaKOX
MaKCHMAJIBHO JOIYCTUMHI OIOIKET Ha KYIIBIIO 3amaciB Ta MakCHMaJIbHUI 00csar
ckiany. [Ipu npoBeneHHI YMOBHOT OoNTHMI3allii BUKOPUCTAHHS PIBHSHHS Y1JICOHA 13
OKPEMHM BH3HAYEHHSAM ONTUMAIBHOIO PO3MIPY 3aMOBIICHHS KOXKHOIO 13 IPOAYKTIB €
HEJIOYCTUMHUM. nMaHii  3amadi

Tomy B OyneMo BHKOPHUCTOBYBAaTH METOT

y3araJbHeHOrO TPHUBECHOr0 TpajieHTa, peanizoBaHuil HaaOynoBow «Ilomryk
po3B’si3ky» Microsoft Excel. ¥ ¢opmynax asmst BUTpaT Ha CTBOPEHHSI 3amaciB po3mip
3aMOBJICHHS 3aIUCYETHCS y 3HAMEHHUKY, TOMY SIK ITOYaTKOBI 3Ha4eHHs K3 obepemo

3HAUCHHSI, 10 BiPI3HAIOTHCS Bi HYJIS, HAPHUKIIA OJHMHHII.
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Pucynok 7.2 — PezynbraT 6€3yMOBHOI ONTHMI3allii po3MipiB mapTiii 3aKyIiBeib

TR~ e 7 Microsoft Excel W — T —
m Merio  Tnaewas  Boaska  Paswetka Cpamus  Gopuynst  [Jadebie  Peuersuposanue  Bug
| ma - |
A B c D E F G H 1 J
1 Posmipia mpoayKL, uio cA
XapakTepucTMRY NpoayKuii 3aranbHmii nepiog uacy,
n, ny ny n, ng ng n, 30 :
2 vie
IHTEeHCHBHICTL BMTpAT 3aMacis
& 200 170 310 150 280 300 210
3 npogyKuil, 0BMHHLE/AEHE
BuTpaTty Ha CTBOPEHHA NapTii 3ana
H " o y ol 23 19 17 16 21 16 17
4 |npoaykuil, rpH
BuvTpaTy Ha 30epiraHHA ogMHML
b AL 3 25 4 42 3 4 31
5 npoayruii, rpn/aets
6 LiiHa 33 0OMHHLIO, TPH 680 720 800 905 1000 640 750 210000 |Makc. GKOAKET, IpH
067em, 110 33iMaE OAMHULA s
i T 20 15 17 12 17 10 g 6000 06'em cknay, TpH
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8 AR 8 i EH
. 144000,0 | 107100,0 CyMapHi BUTPaTH Ha
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BUTPaTH Ha 36pIraHHA 3aMOB/IEHO CyMapHi BUTPaTH Ha
h i 45,00 37,50 60,00 63,00 45,00 60,00 46,50 357,00 5 3
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BuTpaTH Ha cTOpeHHA Ta 3Bepiranna| 138045,0 158160,0 176445,0 | 144060,0 | 107146,5
96937,50 72063,00
11 zanacy, rpH 0 0 0 0 0
) CymapHa sapTicTb.
BapTiCTb 33MOBAEHHS, FPH 680,00 | 720,00 | 800,00 | 905,00 | 1000,00 | 640,00 | 750,00 5495,00
12 3amoenenHA, rpH
MapHuiA 0Bem, Wo
OF’em, Lo 3aAMaE 3aMOBNEHA Cv_ i ,w’
" PR 1 20,00 15,00 17,00 12,00 17,00 10,00 8,00 99,00 33MM3E NPOAYKUIA HA
NPOJYKLIA Ha CKNA, M L
13 cknagi, M

Pucynok 7.3 — Pe3ynbTaT yMOBHOI ONTHMI3aIlil po3MipiB mapTiit 3aKymiBesb
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Sk uinpoBa Oyze BUCTYIATH KOMipKa i3 CyMapHUMH BHTpaTaMU Ha CTBOPEHHS
Ta 30epiraHHs BCiX BHAIB MPOAYKTIB, IO 3aIacalOThCs. 3aMyCTUMO B Hill HanOyIOBY
«ITomyk po3p’sizky» (puc. 7.4). Y niamoroBoMy BikHI Hag0yJOBH BKaXEMO

HaIpsMOK onTuMisalii, Bektop K3, o0MexeHHs, MeTO PO3B’sI3aHHI.

rI'Iapall\.'ul:'rplﬂ NOMCKA PEllEHUS m - + ﬁ‘

ONTUMUSHPOBETD LIENEBYID YHKLMKD:

fo: () Makaamym @ Mudamym () 3HaqeHnA: o

M3MEHAR AYEMKN NEPEMEHHBIX:

£B&8:eHE8

B CODOTEETCTEMM C OFPaHUYEHNAMAL ]

51512 <= 5155 = | 5 l
§1$13 <= §1§7 Agbagurt: i

I [ H3MeEHWTD l
L | ¥aamte l k
I
L]

[ ChpocuTh l

- l 3arpysuTh /coXpaHrTb l

[#] CoenaTe nepemenHbie Ge3 orpaHMYEHNii HEOTPULETENEHEIMK

L BribepuTe I = : l
METOA PELUEHMS: .I'Iouuc PELLEHMA HENMHENHBLIX 3ana4 meTogom O El MapameTpsi

| MeToa peweHma

[InA rNagkvx HeNWHERHBIX 33484 WCNONE3YIATE NOWCK PELUEHMA HEMMHERHBIX 3334 MeTomoM ONr,
ana NMHEHBIX 3afaq - NoWcK pELUIEHA TIMHEAHBI zafad cMMNNexKc-MeETOA0M, 3 ANA HErNagKux
33034 - 3BONKOLMOHHEIA NOWCK PELIEHUA,

e

Pucynox 7.4 — Jlianorose BikHO HanOynoBHu «Ilomryk pimenus» mis pimenns 3agadi HIT

[Ticns 3amOBHEHHS JiQJIOrOBOrO BiKHA HATUCHEMO «3HAWTH pILICHHSY.
PesynbraTi pilieHHS 3a7adi Ta 3BITH 1O pe3yjibTaraM Ta CTIHKOCTI HaBe/ICHI B

TOJIATKY 7.
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7.3. 3anuTaHHs JUIsi BUCHOBKIB 3a pe3y/jbTaTaMu PO3B’s3aHHS 3aaadi
onTuMi3anii 3aKkyniBesb Ta NPUKJIAAAMH Bignmosigei

3a pe3ynabpTaTaMy ONTHMI3alil po3MipiB MapTii 3aKyIiBeNb MPOIYKTIB B 3amac
MOTPiOHO BiJIIOBICTH HA TaKi 3alIUTaHHS:

1. Vkazamu posmipu napmiti 3axynieeib npoOoyKkyii 6 3anac ma cyMapHi
sUMpamu Ha iX CMeopenHs. ma 30epicantsl, OMpUMAni npu Oe3yMoGHIl OnMuMi3ayii.

TIpu Ge3ymoBHIN onTHMI3alil po3Mipy MapTiid 3aKymiBenb NPOJIYKTIB B 3arac
Oynytb cknagatu 1-ro — 55,38 ox, 2-ro — 50,83 ox., 3-ro — 51,33 ox., 4-ro — 33,81
ox., 5-ro — 62,61 oxn., 6-ro — 48,99 on., 7-ro — 47,99 on. CymapHi BUTpatu Ha
CTBOpEHHs Ta 30epiranHs 3anaciB OyayTs ckiagat 35192,82 rpH.

2. Vkasamu posmipu napmiii 3akynieenv npooykyii 6 sanac ma CymMapHi
sUmMpamu Ha ix CMeopenHs ma 30epicants, OMpUMAani npu Oe3yMo8Hill onmumizayii.

TIpu ymoBHIW onTumizamii po3Mipyu THapTii 3aKymiBenb MPOAYKTIB B 3arac
Oynyth cknanaru 1-ro — 42,8 on, 2-ro — 37,31 ox., 3-ro — 40,65 ox., 4-ro — 26,39 ox.,
5-ro — 44,37 ox., 6-ro — 40,33 ox., 7-ro — 36,6 oa. CyMapHi BUTpaTH Ha CTBOPCHHS Ta
30epiranus 3anaciB OyayTh ckianati 36456,6 rpH.

3. Vkazamu 36umxosi suou 3anacie, akujo maxi €.

V naniii 3aga4i 30MTKOBHX BHIIB 3ar1aciB HEMae.

4. Busnauumu, sAK 6NIUHYIU OOMENHCEHHS HA ONMUMATbHE PO36 SI3AHHSL.

IIpucytHicTh 0OMEKEHB NOTIPIIMIIA ONTUMAIBHE pillleHHs Ha 1263,78 TpH.

5. Ake i3 obmedicens € 36’ azyiouum?

OntumainbHe pilIeHHS IIpU YMOBHIM oONTUMi3alii BH3HAYae OOMEXKEHHS
MaKCHMAJILHOTO OFOJUKETY.

6. 3anpononysamu 3axo0u 3 NOKpawjenHs ONMUMAILHO20 PO36 S3KY .

JUI TOKpaleHHs! ONTHUMAJIBHOIO PO3B’SA3aHHSA JIOLIJIBHO MEPEepPO3NOIITUTH
KOIITH MK OODKETOM Ha KYIIBJIIO 3alaciB Ta BUTpaTaMH Ha iX CTBOPCHHS Ta

30epiraHHs.

7.4. BapianTu 111 BUKOHAHHSI J1a00paTOPHOi podoTH

Ilpu BHUKOHaHHI J1aOOPATOPHO-TIPAKTUYHOI POOOTH 3HAYCHHS IHTEHCHBHOCTI
BUTpAT 3amaciB mpoAykuii n,,...N, Ui BCiX BapiaHTiB OepyTbest 3 Tabn. 7.2.
3aranpHUN Tepiof] Yacy, MaKCHMalbHHH OFOJDKET Ta OOCSr CKJIaay HaBelIeHI B
Tabn. 7.3. Homep BapiaHTa CTyJEHT OOHMpae 3a HOMEPOM KOMIT'IOTEpa, 3a SKHUM

BUKOHYETbCs JlabopatopHa pobora.
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Tabmuus 7.2 — [HTeHCHBHICTH BUTPAT 3aI1aciB MPOLYKIIT

HO}\/ICpI'/I ny Ny N3 Ny Ns Ne ny

BapiaHTiB
1 154 131 238 115 215 231 162
2 333 283 517 250 467 500 350
3 250 213 388 188 350 375 263
4 133 113 207 100 187 200 140
5 118 100 182 88 165 176 124
6 143 121 221 107 200 214 150
7 200 170 310 150 280 300 210
8 167 142 258 125 233 250 175
9 222 189 344 167 311 333 233
10 286 243 443 214 400 429 300
11 125 106 194 94 175 188 131
12 182 155 282 136 255 273 191

TaGmurst 7.3 — [HIII YKMCIIOBI XapaKTEPUCTUKU MOJIENT

HO'MepI'/I 3aranpHUi n.epioL[ yacy, MaxkcumansHuil OI0mIKeT, 06'em cnay, Tpu.

BapiaHTIB JIHIB TpH
1 39 162000 4700
2 18 350000 10000
3 24 262500 7500
4 45 140000 4000
5 51 124000 3600
6 42 150000 4300
7 30 210000 6000
8 36 175000 5000
9 27 234000 6700
10 21 300000 8600
11 48 132000 3800
12 33 19100 5500

Cnucok pexomenooeanoi nimepamypu
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2. UccnenmoBanue omepanuii B 3KOHOMHKE : y4eO. mocol. uis BYy30B /
H.II. Kpemep, b.A. Ilyrko, U.M. Tpummn, M.H. ®punman ; nox pexa. npod.
H.II Kpemepa. — M. : KOHUTUH, 2002. — 407 c.
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TIOJATOK 5

[puxnan opopmireHHs 1abopaTopHOT podOTH 5

IIponoBxkeHnHs noparka 5

BUIHIYEHKA CyM3DHIX 23N3CE, T.

Xapkis nontaea | Aoweusk | Ogecs I3,
120 120 80 105 425
BUIHIHEHKRA Cy M3 D= noTped, T.
ykK | Cimd Nyrascok| HKeis nosie | Yxropog| b,
40 &0 100 125 60 50 435
T3 #ecanaHcoEaHa ool H0 EESCTH QI KTHEHOTO NOCTIHINDHIUKE =
TparcnopTHa MaTPHUR
ONTOE UEHTPH NPOAIME
=
3 x =
BupoBusi ;‘ § 3 - @ E g
6azn g 2 = = 3 [ 8
a £ = = £
= = = =
o
Xapkis 12,58 aa78 |26,77| 34,14 61,88 | 67,5
NoaTaea 9,01 53,14 [31,07| 24,8 57,57 |sa,850
BOHEUDK 37,6 43,81 200 51,18 66,59 71,28
Oaeca 34,14 37,6 |so,91| aa,7s 48,57 |so,21
DIKTHEH. 200 200 200 200 200 200
noTpebn 40 60 100 125 60 50
OF'smu nepesesend
ONTOE UEHTPH NPOAINE
=
s x =
Bupobrnsi i‘ § 3 o = § E
Gazn S 2 § = 3 [ 3
& 2 > = X
= = = =
o
Xapkis o o 100 20 o o
nonTasa 40 o 0 B0 o 0
LOHEUDK 0 60 0 20 0 0
Oaeca 0 o 2] 5 60 40
DIKTHEH. o o o o o 10
noTpebu 40 S0 100 125 50 50
LUinbOE3 QY HKWR
ONTOS! UEHTPH NPOAINKIE
5 x 2 =
Bupobrw ; § x - = § E’ ﬁ
6azn g 2 z = 2 5] BT
z S = = | £
é- o = ES =
o
Xapkis ) 2577 | s82,8 [) [)
nonTasa 380,4 o o 1284 0 0
BOHEUDK 0 2616,6 0 1023,6 o o
opeca o o o 223,2 2014,2 | 24385
DIKTHEH. 0 0 ) 0 0 2000
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Microzoft Excel 14.0 Orser o pesynsratex
Shwecr: [NP_T3dsx]/lsecrl

Orser cozgen: 09.04.2012 23:17-56
P o Bee

Mogyns nowucss pewersies
Mogyns: Mowcx pel " 2o
Bpews peweraex: 0,032 cexyra.
Yncno wrepaumie: 18 Yncno nogeages: 0
MepameTpes NoKcKs pewsermes

Maxcrmanorce spema 1000 ¢, Yucno wrepauwuic 1000, Precision 0,001, ¥

wwono Bes M: wmno “box P ¥ Bes
L . 5%, P Ses #, Cewrars

Fueina uenesoi Syrsumn | Misraavyw)

Feeiins s Woxogroe O

SHS41 Ogmeca Lineosa sowmipss ) 162182
Freaitxn nepemertox

Aeiine Moz Wexogroe O Uer

SBS25 Xapws Hpewerays ) 0 Nposoamwms

SC528 Xapsis Ciwmgeponons o O Mpogonmurs

SD528 Xapwis Slyrarcoes o 100 Mpogons=urs

SES28  Xapsis Kwis ] 20 Mpogommurs

SFS2B  Xapwis flssis o O Mpogommum

SGS28 Xapsis Yropos o O Mpogommwurs

SB528 TMontess Hpewmerays 0 40 NMpogomswurs

$5C522 Monrasa Ciwmgeponons o O Mpogonmurs

SD528 Monrass fiyrarcex 2] O Mpogomsum

SES28 Monrasa Kuis [+] 80 Mpogommwurs

SFS28 MNonresa flosis o O Mpogomsum

$G528 Monrass Ysropoa o O Mpogommwurs

$BS30  [foreuss Kpewersys [s] O Mpogomswms

SC530 fowreusx Cimdeponons o 60 NMpogonmwrs

SD530 fowreuss flyrarcox ] O NMpogom=ums

SES30 [foreusx Kuis ] 20 Mpogommwurs

SFS30  floreuss flosis o O NMpogommum

SG530 [Aoreuss Ymropoa o 0 Npoasnmwrs

SES31 Omecs Kpewerayx [ 0 NMposommwrs

SC531 Ogeca Cimdeponons o O Mpogonmurs

SD531 Ogecs flyramcox o O Npogomsurs

SES31 Ogeca Kuis 0o 5 Mpogonmurs

SFS31 Ogpeca flosis o 60 Mpogommwms

5G531 Ogecs Ysropoa ] 40 MpogommwuTs

SBS32 Sixmwsr. Kpewerays [s] O Mpogomswms

SC532  Oixusn. Cimdeponons o O Mpogonmurs

SD532 Sismwsr. fiyrarcox o O Npogomsums

SES32  Gmcrwere. Kedis o 0 Nposonmwrs

SFS32  Sisruer. flosis o O Mpogommum

SGS32 Sixtuse. Yropos 0 10 Tpogonmurs
Orpariasrmua

el Wz Sracerme seein Popayns Cocrosmme  flonycs
__ 58533 Nemebu Kpmverys 30_ses33=seszs Tenems o

$C533 TMorpebu Cimdeponons 60 SC533=8Cs23 Mpunsssas 0

SD533 Morpebu fiyrarcos 100 SDS33=SDS23 Mpuezsss o

SES33 Mortpebu Kuis 125 SES33=5ES23 Mpueazae 0

SF533 Nortpetu flosis 60 SFS33=5F523 Mpueases o

5G533 Morpebu Yxropoa 50 $GS33=5GS23 Mpnezs<e 0

SHS2E Xapwis Sanack 120 SHS2B=5HS18 Mprezses o

S$HS28 MonTesa 3anacwk 120 SHS29=5HS51% Npueasae 0

SHS30 foreusx Sanack B0 SHS30=5HS20 n ]

5HS31 Ogeca3anacw 105 SHS31=5HS21 ny 0

SHS32 Sismuer. Sanacn 10 SHS32=5HS22 Mpusases o

88



IIponoskenns nonarka 5

w‘crosoft Excel 14.0 Om4er 06 ycToW4MBOCTH
Nwcr: [AP_T3.xIsx]Nucrl
Omier cozgan: 09.04.2012 23:17:56

A%efKkin NEPEMEHHDBIX

IIponoBixeHHs nogarka 5

O A u ¢yHxkuyua Jonyctumoe [onyctumoe
Aseika Wma 3 Cre Koadduuy Vi Vi
SBS28 Xapkie Kpemeruyk [ 1,23 15,58 1E+30 1,23
SCS528 Xapkie Cimbeponons 0 18,21 4473 1E+30 18,21
SDS28 Xapkie Slyrancok 100 0 26,77 13,64 1E+30
SES28 Xaprie Kuie 20 0 34,14 1,23 13,64
SFS28 Xapeie/loeie 0 23,95 61,88 1E+30 23,95
SGS528 Xapkie Ymropog 0 17,23 67,5 1E+30 17,23
SBS28 MMontasa Kpemenuyk 40 0 9,01 1,23 1E+30
S$C529 Monvasa Cimdpeponons [ 35,91 53,14 1E+30 35,91
SDS28 Montaea Jlyrancok 0 13,64 31,07 1E+30 13,64
SES28 onvaes Kuie 80 0 24,8 13,64 1,23
SFS2% MMonvasa floeie 0 29,38 57,97 1E+30 28,38
SGS23 Monvasa Yxropog 0 23,76 64,69 1E+30 23,76
SBS30 [oweupk Kpemersyk 0 2,21 37,6 1E+30 2,21
SCS30 JAoweusk Cimpeponons 60 [ 43,61 0,39 1E+30
SDS30 Aoweupk JlyraHcok 0 156,19 200 1E+30 156,19
SES30 [Jowreusk Kuis 20 0 51,18 2,21 0,39
SFS30 [Jdowneusk floeie [ 11,62 £6,59 1E+30 11,62
SGS30 [Joweupk Yxropog 0 3,98 71,29 1E+30 3,98
SBS31 Opeca Kpemersyk 0 5,15 34,14 1E+30 5,15
SC531 Opecs Cimdeponons 0 0,39 37,6 1E+30 0,39
SDS31 Opgeca flyrancok 0 23,5 60,91 1E+30 23,5
SES31 Opeca Kuie 5 0 44,78 0,39 3,98
SFS31 Opecs flssis 60 0 48,57 11,62 1E+30
SGS31 Opeca Ymropog 40 0 60,91 3,98 12,34
SBS32 @iktuen. Kpemeryyk 0 31,92 200 1E+30 31,92
SCS32 @iktuen. Cimbeponons 0 23,7 200 1E+30 23,7
SDS32 @iktuen. Slyrancok 0 23,5 200 1E+30 23,5
SES32 QiktueH. Kuie 0 16,13 200 1E+30 16,13
SFS32 Qikuen. floeie 0 12,34 200 1E+30 12,34
5GS32 QikTuex. Yxropog 10 0 200 12,34 1E+30

OrpasmnyeHsus

Oxon4arensHoe Texs Orpanuydenne  [Jonyctumoe [onyctumoe
Aveiika Wma 3HaveHune Uena Mpasan Ysenuienue YmeHblweHue
SBS33 Movpebu Kpemeryyk 40 28,99 40 0 S
SCS533 Notpebu Cimdpeponons 60 37,21 60 0 5
SDS33 Morvpebu Slyrancok 100 37,41 100 0 5
SES33 MMotpebu Kuie 125 4478 125 0 s
SFS33 Morpebu flosie 60 48,57 &0 0 &0
$GS33 Motpebu Ysropog 50 60,91 50 0 40
SHS28 Xapkie3anacu 120 -10,64 120 5 0
SHS29 Montaea 3anacu 120 -19,98 120 S [
SHS30 [Joweupk 3anacu 20 6,4 80 5 []
SHS31 Ogeca3anacu 105 0 105 0 1E+30
SHS32 @iktuen. 3anacu 10 138,08 10 40 0

89

Microsoft Excel 14.0 OtyeT o npegenax
Nucr: [IP_T3.xIsx]/Tuctl
OTtyer cosaax: 09.04.2012 23:17:57

Uenesaa pyHKuma

Auenka Uma 3HayeHue
SH$41 Ogeca Uinbos  16918,9

MepemeHHas Huskumid  Lenesas pyHKuma Bepxuuin Llenesas pyHKuma
Aueinka Umsa 3HayeHue Mpeaen Pesynbtar Mpeaen PesyabTat
SBS28 Xapkie Kpeme 0 0 16918,9 0 16918,9
$CS28  Xapkis Cimde| 0 0 16918,9 0 169189
SDS28 Xapkis Jlyraxc 100 100 169189 100 16918,9
SES28 Xapkie Kuie 20 20 16918,9 20 16918,9
SFS28  Xapkie JbeiB 0 0 16918,9 0 16918,9
S$GS28 Xapkie Yxrop: 0 0 16918,9 0 16918,9
$BS29 MonaTtasa Kpen 40 40 16918,9 40 16918,9
$C529 Monatasa Cimé 0 0 16918,9 0 16918,9
SDS29 Moataea flyral 0 0 16918,9 0 16918,9
SES29 Montasa Kuie 80 80 16918,9 80 16918,9
SFS29 Montasa Jlbeil 0 0 169189 0 16918,9
$GS29 TMoaTtasa Yiro [ 0 16918,9 0 16918,9
SBS30 [oHeupbk Kpel 0 0 16918,9 0 16918,9
$CS30  [Ooneupk Cimg 60 60 16918,9 60 16918,9
SDS30  [Ooweupk Niyra 0 0 16918,9 0 16918,9
SES30  [JoHeupk Kuis 20 20 16918,9 20 16918,9
SFS30  [OoHeupk Jbei 0 0 16918,9 0 16918,9
$GS30 [OoHeupk Yrc 0 0 16918,9 0 16918,9
$BS31 Opgeca Kpeme 0 0 16918,9 0 16918,9
$C$31 Opeca Cinder 0 0 16918,9 0 16918,9
SDS$31  Ogeca Jlyranc 0 0 16918,9 0 16918,9
SES31  Opeca Kuie 5 5 16918,9 5 16918,9
SFS$31  Ogeca fibBiB 60 60 16918,9 60 16918,9
$GS31 Opeca Vixropc 40 40 16918,9 40 16918,9
SBS32 ®iKTHBH. Kpen 0 0 16918,9 0 16918,9
5C532  OikTueH. Cimg 0 0 16918,9 0 16918,9
SDS$32  ®ikTuBH. Jlyrat 0 0 16918,9 0 16918,9
SES32  ®ikTuBH. Kuis [ 0 16918,9 0 16918,9
SFS32  ®@iKTHBEH. /lbBit 0 0 169189 0 16918,9
$GS32  OQiKTHBH. Yiro 10 10 16918,9 10 16918,9
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ITponosxkenHs nonarka 7

33MMaE NPOAYKUIA Ha

3aranbHuiA Nepiog yacy,
aHiB
06 em cknagy, rpH
CymapHi BUTpaTu Ha
CTBOPEHHA 3aNacie, rpH
CyMapHi BUTPaTH Ha
36epiraHHA 3anacis, rpH
CymapHa BapTicTb
3aMOB/IEHHA, TPH
CymapHui 06em, Wwo

- 3
cKNagji, M

210000 |[Makc. GroaxerT, rpH

6000

13544,98
3873,73

ny
210
17
3,1
750
292,83

Ng
300
16
640
10
403,27

ns
280
21
1000
17
754,26

Ny
16
4,2
3505
12

316,70

YMOBHa onTUMmizauia
PO3Mip1 3aMOBEHHA

ns
310
17
800
17
691,05

n;
170
19
2,5
720
559,59

200
23
680
20

ny
3224,19 | 2597,43 | 3889,27 | 2728,12 | 3975,84 | 3570,83 | 2925,94 | 22911,62

29105,0 | 26860,4 | 32520,2 | 23884,6 | 44368,0 | 25809,1 | 27452,7 | 210000,00

1926,06 | 1398,98 | 2439,02 | 1662,68 | 1996,56 | 2419,60 | 1702,07
5150,26 | 3996,41 | 6328,29 | 4390,80 | 5972,40 | 5990,44 | 4628,01

£A280
856,03

3

/neHb

LliHa 3a oavHWLO, TPH
€M, L0 3aMMaE OAMHMUA

, WO 3aliMaE 3aMoBAeHa

npoayxuii, rpH

npoayxuii, FpH,

[Iponosxenns noxatka 7
nNpoAayKuii Ha cknagi, M

XapaKTepuCTUKM NpoayKuii

IHTeHCUBHICTb BUTPAT 3anacie
BuTpaTi Ha CTBOpEeHHA NapTii 3anacy
BuTtpaty Ha 36epiraHHA oauHULI
BWTpaT Ha CTBOPEHHA 3anacis, rpH
BuTpaTu Ha 36epiraHHA 3amoBNEHOT
napTii npoAayKuji, rpH

BWTpaTy Ha CTBOPEHHA Ta 3bepiraHHA
3anacy, rpH

npoayKuii, 0a./aeHb
BapTicTb 3aMOBAEHHA, TPH
npoaykyia Ha cknagi, m>

0b6'em

© 06"
w

Microsoft Excel 14.0 Otuer o pe3ynbrarax
Nucr: [N1P_7.xIsx]/lucr2
Otyer co3pan: 03.07.2012 14:47:57
PesynbTat: PeleHue HaigeHo. Bce OrpaHMYEHMA M YCI0BUA ONTUMANBLHOCTH BbINO/NHEHDI.
Mogynb NoUcKa peweHus
Mogynb: MOUCK PeLIeHNA HENMHEHHBIX 3a4a4y MeTogom ONT
Bpemsa peweHua: 0,078 cekyHA.
Yucno utepaumit: 8 Yueno nogsagay: 0

fAueiika uenesoi GyHKUMM (MUHUMYM)

UcxogHoe — OKOHYaTeNbHO
fAueiika Wma 3HaueHue € 3HayeHue

BUTPaTV Ha CTBOPEHHA Ta
SIS12  3BepiraHHA 3anacy, rpH 892857,00 36456,60

Aueitk1 NepemeHHbIX

WUcxogHoe  OKOHYaTenbHO

fAlueiika Uma 3HaueHue e3HaueHue LienouucnentHoe

$BS9  Opt poamip 3amMoBAeHHs, 04. N1 1,00 42,80 NpoponxnTb

$CS9  Opt poamip 3aMOBAEHHS, 04. N2 1,00 37,31 Npofonxutb

SDS9  Opt poamip 3aMOBAEHHS, 04. N3 1,00 40,65 MNpoponXnTL

SES9  Opt poamip 3amMoBNEHHS, 04. N4 1,00 26,39 NPoAoAKUTD

SFS9  Opt poamip 3aMOBAEHHS, 04. NS 1,00 44,37 NPoAoAKUTD

$GS9  Opt poamip 3aMOBNEHHS, 04. N6 1,00 40,33 MpogoNKUTL

SHS9  Opt poamip 3aMOBNEHHA, 04. N7 1,00 36,60 MpogonKuUTL

OrpaHuyeH1a
3HaueHune
Alueika Uma AYEHKU ®opmyna CocrofnuMe  [lonyck
SIS13  BaprTicTb 3aMOBNEHHSA, FPH 210000,00 $1513<=5157 MpueAska 0
06 em, WO 3afMaE 3aMOB/IEHa
SIS14  npoayKuia Ha cknagi, M3 3873,73 51514<=5158 Be3 npuBAsKn 2126,3
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