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IMITAIOIMHE MOJEJIOBAHHSI ®IHAHCOBHUX ITOTOKIB IMIIIPUEMCTB
MAJIOT O BI3BHECY

Onucana 803MOACHOCHb NPUMEHEHUS NPOSPAMMHO20 CPeOCmBa UMUMAYUOHHO20 MOOeIUPOBAHUS
iThink ONsl  MOOCNUPOBAHUSL  (PUHAHCOBBIX — NOMOKO8 — NPeONpusmull U  Op2aHu3ayuil.
Ilpoananuszuposansvl  npeumyujecmea  UMUMAYUOHHO20 —MOOEIUPOBAHUSL NO  CPAGHEHUI)  C
ananumuyeckumu memooamu. Jlana Kpamkas Xapakmepucmuka 0CHOGHbIX 21eMEHMO8 MOOeIU U UX
@yHkyuonanvuvie  ocobennocmu. Paccmompena  803MOJNCHOCMb — NPUMEHEHUS  CUCTMEeMHO-
OUHAMUYECKO20 N00X00d, KAK 00HO20 U3 MEMO008 KOMNbIOMEPHO20 MOOEIUPOBAHUs, K Npobieme
NIAHUPOBAHUS OessmelbHOCmu npednpusmus. B xauecmee npumepa paccmompeno npeonpusimue
Man020 buzHeca, XapaKkmepHuIMU 3a0a4amu KOMopo2o s61s1emcst CHUNCEHUE HAN02080U HASPY3KU C
NOMOWBIO  8b100PA  CUCTEMbL  HALO2000NI0NCEHUS. U  U30epICceK Ha Oniamy mpyoa nymem
onmumuzayuu yucia compyonuxos. Iloopoono onucan npoyecc cozoanusi mooenu. Paccmompenwi
omoenbHble V37bl, MoOenupylowue 08UICeHUe CPeOCME HA PACUeMHOM cyeme, PAcuem HAL0208bIX
obszamenvems u e3aumooeiicmsue ¢ bankom. Ilpusedenvl npumepvl UCHONL30BAHUS BCMPOCHHBIX
GDyHKYUL, O0OHOCMOPOHHUX U OBYCMOPOHHUX NOMOKO8, DPA3IUYHLIX B8APUAHMOE (DOHOO8.
Ipeonooiceno ucnonvzosanue 1ThiNK s pacuema nanocosoll nazpysku npu evibope pasiuyHvIxX
cucmem  HA10200010%CceHuss.  Yuumoléaemcss 8edeHue pacuemosg ¢  KOHMPAeHmamu U
B03MOANCHOCIb Kpeoumosanus. [Ipuseden npumep nianupo8anus X03sCmMeEeHHOU 0esimelbHOCIU ¢
VUemoM pasiuyHblX 8X0OHbIX napamempos. Ilpodemoncmpuposana 603MOACHOCHb UCHONb308AHUS
pe2yasmopos npu nposedenuu IKcnepumernmos. Iloowepknyma 8axcuas poib 0OpamHoul ceéssu npu
NpUMEHeHUU  CUCEeMHO-OUHAMUYeckoeo nooxoda. Ilpusedenvt epaghuueckue pezyrvmamot,
unIIOCmpupylowue OUHAMUKY PACHEMHO20 CYemd NPeOnpusimust Npu  pPa3iuyHblX 6XOOHbIX
napamempax. Ilpeonosicenvr nymu pacuwupenus mooenu. Ommeuena 803MONCHOCHb NPUMEHEHUs.
Mo0enu 8 y4eOHbIX yeasax OJisk CMyO0eHmMO8 IKOHOMUUECKUX CNeYUdibHOCMeEl.

The article deals with simulation software iThink that can be used for modeling financial flows of
enterprises and organizations. The advantages of simulation modeling in comparison with
analytical methods are analyzed. A brief description of the basic elements of the model and their
functional features are given. The possibility of applying the system-dynamic approach, as one of



the methods of computer modeling, to the problem of planning the activities of an enterprise is
considered. As an example, it considered a small business enterprise, whose characteristic tasks
are to reduce the tax burden by choosing the tax system and labor costs by optimizing the number
of employees. The process of creating a model is described in detail. It considered individual nodes
that simulate the movement of funds on the current account, the calculation of tax liabilities and
interaction with the bank. Examples of the use of built-in functions, one-way and two-way flows,
and various options for funds are given. It proposed using of iThink to calculate the tax burden
when choosing different tax systems. Account management with counterparties and the possibility
of crediting are taken into account. An example of business planning with taking into account
various input parameters is given. It demonstrated the use of regulators when conducting
experiments. The important role of feedback in the application of the system-dynamic approach is
emphasized. The graphical results illustrating the dynamics of the company's settlement account
with various input parameters are given. Here proposed ways of expanding the model. The
possibility of using the model for educational purposes for students of economic specialties is noted.

Posxkpumo mooicnusicme 3acmocysanusi npoecpamHozo 3acoby imimayitinoeo moodentroeanns 1Think
0151 MOOEN0BAHHA (DIHAHCOBUX NOMOKIE nionpuemcms i opeanizayiu. IIpoananizosano nepesacu
IMIMayitiHo2o0  MOOeN08AHHS. 8 NOPIGHAHHI 3  aHAIIMU4YHUMU Memodamu. Jlana cmucia
Xapakxmepucmuka OCHOBHUX elleMeHmi8 Mooeni ma ix (yHKyioHanvui ocobaueocmi. Posensnymo
MONCIUBICMb  3ACMOCYBAHHA — CUCEMHO-OUHAMIYHO20 — nioXody, AK 00HO20 3  Memoois
KOMN'TOMepHO20 MOOeN08aAHH s, 00 NpodieMu NAAHY8AHHS OisIbHOCMI nionpuemcmea. Posensanymo,
AK NPUKIA0, NIONPUEMCMBO MAN020 OIi3HeCy, XapakmepHumu 3Aa80aHHA K020 € 3HUNICEHHS
NOOAMKOB020 HABAHMAIICEHHS 3d OONOMO20I0 8UOOPY cucmemu ONOOAMKYSAHHS ma SUMpam Ha
oniamy npayi WiAXoM Onmumizayii yucia cniepodimHuxie. /lemanvHo onucanuil npoyec
cmeopenus mooeni. Pos2enanymo okpemi 8y3iu, wo MoOenoioms pyx KOUMmMie Ha po3paxyHKOBOMY
PAxXyHKY, PO3DPAXYHOK NOOAMKOBUX 30006's3anHb ma 63acmolis 3 6ankom. Haeedeni npuxnaou
BUKOPUCMAHHA 80Y008AHUX (DYHKYIL, OOHOCMOPOHHIX | 0BOCMOPOHHIX NOMOKIG, PI3HUX 8APIAHMIE
@onois. 3anpononosano suxopucmannus 1ThiNK 051 po3paxynky nooamko8o2o HasaHmMadicenHs npu
8UbOpI pizHUX cucmem onooamkysamHs. Bpaxosano eedenns po3paxyHkie 3 KoHmpazenmamu ma
moxcaugicms  Kpeoumyeanns. Hasedeno npuxnad niaHysawus 20cno0apcvkoi OisnibHOCMI 3
VPAXy8auHAM pPI3HUX 6XIOHUX napamempig. I[Ipooemoncmposano MoHCIUBICMb GUKOPUCAHHSL
pezynamopie npu nposedenti excnepumenmis. IliokpecieHo 8ax3ciusa poib 360pOMHO20 36 A3KY Npu
3ACMOCYBAHHI  CUCMEMHO-OUHAMIYH020  nioxody. Haesedeno epagiuni  pezyromamu, wo
intocmpyomes OUHAMIKY PO3PAXYHKOB020 PAXYHKY NIONPUEMCINEA NPU PISHUX 6XIOHUX napamempax.
3anpononosano wiiAxu posuiupenHs mooeni. Biosnaueno mooicaugicms 3acmocy8amHs mooeni 8
HABUANLHUX YIIAX OJIs1 CIMYOEeHMi8 eKOHOMIYHUX CneyiaIbHOCmell.

Knwuesvie cnosa. umumayuonnoe  mooeamuposanue, iThink;  cucmemnas — ounamuxa,
HAI020001021CeHUe;, PUHAHCOBbLE NOMOKU;, MATbLIL OU3HEC.
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businesses.
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IMocraHoBka mpoGJjeMbl. B yClIOBUSAX OJKOHOMHMYECKOTO KpPHM3MCA, KOrAd MHOIHE NPOQHIbHbIE
CIIEIMATBHOCTH OKa3bIBAIOTCA HEBOCTPEOOBAHHBLIMHU, a KPYIHBIE MPEANPHUATHS COKpAIIAlOT Ha0Op KajapoB, BIOJHE
€CTECTBEHHBIM SIBJISETCS BCIUIECK JEATENLHOCTH MAJbIX MpeAnpusTuil. [Ipy 3TOM aKTyalbHOM 3amaded sBIseTCS
PaLMOHAILHOE UCIIOJIb30BAHUE ACHEKHBIX CPEACTB B YCIOBHAX HU3KOM ITOKYIATENLHOM CIIOCOOHOCTH HACETIEHHMS.

Jlins penieHuss MHOTUX SKOHOMHYECKHX 3amad MS Excel siBiseTcs ymoOHBIM CpEICTBOM, MHCTPYMEHTApHUi
KOTOPOTO COAEP)KUT MHOTO CTATUCTUYECKUX, (PUHAHCOBBIX (DYHKIMI, BCTPOCHHBIH ONTHMH3ATOp M Ap. OCHOBHBIM
nenocratkoM MS Excel sensiercst ero cimabast mpucrocoOIEeHHOCT K PEIICHUIO 3329 SKOHOMUYIECKON TUHAMUKH. JI7ist
pelLleH s 3a/1a4, KOTOPbIE PENYyCMATPUBAIOT Pa3BUTHE O0BEKTA, OYAET MOJE3HBIM IPUMEHEHHE CHEHHATU3UPOBAHHBIX
nporpaMMHbBIX mpoaykToB [1]. Ilporpammuoe o6Gecrieuenue iThink sBiseTcs HHCTPYMEHTOM, pa3pabOTaHHBIM
CHIENUANIBLHO JUIA MOAEIMPOBAHMUS AMHAMUYECKHX cUcTeM [2].

Ipeumyiecteamu makera iThink ssistrorest:



1) TIpocrora B paborte. PaGora ¢ makerom iThink we TpeOyeT crenmanbHBIX HABBHIKOB M 3HAHUS SA3BIKA
nporpaMMHpOBaHKst. MoJielb pa3padaTHIBAETCS MTyTEM pa3sMEIIEHHs B rpaQUUecKOM PEAAKTOPE OTAETBHBIX KOMIOHEHT
M UX TOCIEAYIOIEro coeanHenns. [Ipu HeoOX0MMOCTH YCTAaHABIMBAIOTCS B3AUMOCBA3U MEKITY OTAECIBHBIMH Y3IaMH.
IMons30BaTENO OCTAETCS TOJNBKO BBECTH (DYHKI[MOHAIBHBIE 3aBUCHMOCTH MEKIY 3JIEMEHTAMH MOJEIN M YUCIIOBHIE
napameTpsl, MOCJe Y€ro MOIENb FOTOBA K UCTIOIb30BaHMUIO.

2) VHUKaJIbHBIA 5QQeKT BU3yamuzalu. ABTOP MOJEIHM MOCTOSHHO BUIMT BCIO CHCTEMY MeIukoM. [Ipu
MF000M M3MEHEHHH CTPYKTYPBI MOJEIH aBTOMATHYECKH MEHSETCS AITOPUTM €€ BBIMTOJHCHHS M aBTOMATHIECKH
TE€HEePHUPYETCA HOBBIN MPOTPaAaMMHBIN KOJ.

3) OtcyTCcTBHE KECTKOM MPHBI3KA K OTIPEACIICHHOMY KPYTY 3a/1ad.

4) Pa3BuThle CpENCTBA aHAIN3a YYBCTBUTEIBHOCTH, OOECIICUMBAIONINE aBTOMATHYECKOE MHOTOKPATHOE
BBITIOJTHEHHE MOJICTIH C PA3JIHYHBIMHU BXOTHBIMH JIaHHBIMH.

AHan3 mocJeIHMX HccjaefoBaHMi W myOaukanui. CrenyeT OTMETHTh, UYTO pPa3BUTHE CHUCTEMHO-
JMHAMHYECKOTO TMOAX0Ja MPAKTHUECKH HE HMMEET MECTa B TeX OOJIACTAX OTEUECTBEHHOM HayKH, KOTOPbIE TECHO
CONPSUKEHBI ¢ TPoOIeMaMi Majoro OmsHeca. AKTYaIbHOCTh M3YYEHHSI CUCTEMHOM JIMHAMHKH TIOHATA HEKOTOPHLIMH
3alaJHBIMH YHHBEPCUTETAMH, B KOTOPHIX B OTIAEIbHYIO JUCIMIUIMHY BBHIHECEHBI TEOPETHUYECKUE M IPAKTHUECKUE
acmeKTsl 3Toro Meroza [1].

B oteuecTBeHHOI Hayke mpobieMaM (UHAHCOBOTO OOECICUCHHUSI MAJOro M CPEJAHEro OW3Heca MOCBSIIEHO
MHoro crareil. Cpemu HuX cieayer ormeruTh paborsl W.B.I'omuapyka [2], W.B.Kononenko [3], O.P./[IuBecBa-
Kupunenko [4], O.A.Tepemenko [5] u Apyrux yd4eHbIX. BOJBIIMHCTBO YIOMSHYTBIX aBTOPOB IPHMEHSIOT
AHATNTHYECKAEC METOIbI SKOHOMHUKO-MATEMaTHIECKOTO MOJICITHPOBAHHSL.

Heapto HamucaHWe CTaThd  SIBISIETCS  OOOCHOBAHWE — IIEJIECOOOPA3sHOCTH  TPUMEHCHHS — CHCTEMHO-
JIMHAMHYECKOTO MOJX0/1a K PEIICHUIO 3a/1a4 Majioro GH3Heca.

H3n0keHne OCHOBHOr0 Marepuaja. B KadecTBe mpuMmepa HCHONB30BaHUSA iThink B mpakTHyeckoi
JEATELHOCTH MOCTPOEHA MOJENb (PUHAHCOBBIX IOTOKOB HEOOJBIION0 MNPEANPUATHSA. THIIOBBIMH ONEPALHAME
NPEINPUATHSA ABJIAIOTCSA PACUYETHI C TIOCTABIIMKAMHU U TIOKYIIATEISIMH, PACUETHI C COTPYJAHMUKAMH, OTUNCIEHHE HAJIOTOB
B GrokeT. [Ipu HEOOXOMUMOCTH TIPEANPUATHE 00paiaeTcs B 6aHK ¢ Ipoch0oii 0 BBIIAUE KPEAUTA.

M3BecTHBI:

— CYMMBI, KOTOPBIE OXKHUIAETCS TIOJYYUTh Ha MPOTSKEHUH T01a OT MPOJaXKK roToBoM npoaykuuu (Tab.1);

Ta6auna 1.
IIpoaa:ka roroBoi NPOAYKIMH
Mecsg Cymma ¢ HJIC, rpH. Mecsg Cymma ¢ HJIC, pH.
SuBapn 147500 Wronb 158100
deppaib 156200 ABryct 156550
Maprt 152600 CeHTs0ph 159670
Anperib 138800 OxTs0pB 147400
Maii 173500 Hos10pb 148200
HroHb 115300 Jlexabpb 148900

—CpelHss cyMMa exeMecsauHoro IeneBoro (uuancupoBanus 18000 rpH. (C HEKOTOPHIM OTKJIOHEHHEM OT
cpennero +/- 90QpH.);

—pacyéThl ¢ IOCTaBIIMKaMU HEM3MEHHBI Ha NPOTSHKEHUHU Tofa. [IpennpusaTue exxeMecsid4HO TPATUT Ha apeH.y
nomemenus: 25000rpH., a Ha 3akynky marepuainoB 35000rpH.;

—cpenansis 3apiuiara ogHoro padornuka 10000rpH. YncnenHocTs nepconana 10 yenosexk;

—CcyMMa CpeZICTB Ha pacyeTHOM cuere Ha Hadaio roza 40000rpH.

Mpennpusitue siBusiercss miarensiukoM HJIC u Hanmora Ha npuObUTh Ha OOLIMX OCHOBAHHUSX M HE HMEET
3aJI0JDKEHHOCTH Iepe] Or0JPKETOM Ha Havaso roja.

Tpebyetcs co3aaTh MOAETb (PUHAHCOBBIX IIOTOKOB MPEANPHUATHS, BKIIOYAIONIYIO B CeO0s:

— CeKTOp pacyera ¢ KOHTpareHTaMu;

—cexTop pacueta H/IC;

— CeKTOp pacyera Hajora Ha IPHOBUIb;

— CEKTOp B3aMMOPACYETOB C OAHKOM.

OCHOBHBIMHU 3JIEMEHTaMU MOJICNIN SIBJIAIOTCSL (DOHMBI, TPAJULMOHHO O0O3HAYaEMble IPSIMOYTOJIbHUKAMH,
MOTOKH, HM300paxkaeMble B BHIE TPYOBI C BEHTHJIEM; KOHBEPTOPHI B BHIE KPYXKKOB, CTPEIKH JUIi H300parkeHMs
KOHHEKTOPHBIX COEANHEHUI.

Paboty ¢doHma mMoxHO ommcaTh ciienyomuMm oopasoMm. Ero 3amaua — xpaHuTh B cebe HEKOTOPYIO MOPILHIO
Marepuasia. B 5KoHOMHKE 3THM MaTepuajoM 4alle BCero ObIBAIOT TPYIOBBIC MM (HHAHCOBBIE pecypchl. [Ipocreinimm
TUnoM (oHza siBiseTcs pesepByap. OH NAacCMBHO HAaKaIUIMBacT M CMeIIMBaeT pecypchl. Ero pabora HamomuHaer
paboTy Kacchl OaHKa, KOTOpas IPHHUMAET KYIIOPHI OT OJJHUX KJIMEHTOB U BBIIACT T JK€ KYIIOPHI IPYIHM KIMEHTaM.

bonee cnoxHbIM THIIOM (OHIA SBIAETCS KOHBelep. OH MOXKeT 3a/iep)KUBaTh MaTepHall B cebe Ha HEKOTOpoe
BpeMsi, IMEeT IPOIYCKHYIO CIIOCOOHOCTH M BMECTUTEIILHOCTD.

Hpyroii BapuanT QoHma — ouepens. Mcmome3yercs Iyl JeNeHUs MarepHana Ha IOPUUMM U CO3IAaHUS
TOCJIEI0BATEIbHOCTEH TUTIA <«II€PBbIM MPHILIET — TIEPBBIN BHIIIEI».

ITeuys xapakTepu3yeTcs BO3MOXKHOCTBIO HaKOIUICHHMS MaTepuaja B TSUCHUE 3aJaHHOTO MPOMEKYTKAa BPEMEHH
U BBIIa41 HAKOIUIEHHOTO MaTepHalia yepes 3aJJaHHOE BpeMs.



JluHaMu4eckoe JBIKCHHE PECYPCOB OOCCIICUMBACTCS C IMOMOIIbIO MOTOKOB. 3HAYCHHE IMOTOKA MOXET OBITh
HEM3MEHHBIM BO BPEMEHH WIIM 33/1aBaThCs C MOMOIIBI0 PyHKIMU. [T0TOKM MOTYT HAmoMHITh GOHM (BXOASIIMIA MOTOK)
WIK OMycTolmarh ero (Ucxoisumii moTtok). ECIU HHTEHCHBHOCTH BXOMAIIEr0 B (JOHI IMOTOKA OOJIbIIE, HYeM
WHTEHCUBHOCTh HMCXOMAIIEro, TO (hoHI OyAeT HAmoMHATHCS. B mpoTMBHOM ciydae — omycromarkcesi. B iThink
MPEIyCMOTPEHA TAaKKEC BO3MOXHOCTh TMOSBJICHUS OTPULATCIBHBIX 3HaYeHUH y ¢Gonma. CyliecTByeT CIHCOK
MaTEMATUYCCKUX, JIOTHYECKUX, CTATUCTHYCCKUX (DYHKIUHU JIJIsl OTIMCAHUS 3HAYCHHUIN TIOTOKOB.

Tperuii aneMeHT Ha3bIBaeTca KOHBEpTOp. C €ro moMOIIBI0 B MOJIENH 33aJal0TCA BIUSIOMINE MapaMeTphl WIH
BBIUMCIIIOTCS. 3aBUCHMBIC BEIMYMHBI. HampuMep, BIMAIONIMM ITapaMeTpOM MOXKET OBITh HaJIW4He BaKaHCHH, a
BBIYHCIISIEMON BETUIMHON — KOA(P(UITUEHT POKIAECMOCTH.

CoenuHEHHAS MEXAY SJIEMEHTAMU OCYIIECTBIIICTCS C IOMOMIBIO CTPENIOK — KOHHEKTOpoB. Hampammenue
CTpPEJKH ITOKa3BIBaeT, KaK COOTHOCSTCS DJIEMEHTHI: KaKOW W3 HHX SABISETCS BIMSAIONIMM IapaMeTpoM, a Kakoh —
3aBUCUMOM BEIUUMUHOM.

JeBsitast Bepcust mporpaMMHOi cpefisl i Think cocrout u3 vetsipex ypoBHei. [lepeximoueHue MeKIy YPOBHSIMHE
MIPOU3BOJUTCS C IMOMOIIBIO BKIIAJIOK B JICBOW 4acTH HHTep(derica.

COopka Mozeny MPoBOAUTCS Ha ypoBHE «Mojens». B BepxHel ropr30HTaIbHOMN TaHEIH HAXOIATCS KHOIIKH, C
MTOMOIIEI0 KOTOPBIX METOJIOM IIEPEHOCA B TPaUUCCKUil peJaKTOp B MOJCIH HOSBISIOTCS (POHABI, TIOTOKH U IPYTUe
JJIEMEHTEI.

Ha ypoBae «KapTa» MOXHO BHAETH 3JIEMEHTHI MOJIENH, cOOpaHHbBIE B «Moenn», 0OTHAKO HET BO3MOKHOCTH
MaTEeMAaTHYECKN MX OMHUCHIBATH.

VYposenb «HTEpdEHC» CIYyXHT I BBIBOAA PE3yJNbTaTOB. B BepXHEHl TOPU3OHTAIHLHOW TMaHEIH €CTh
HECKOJIBKO TPYMI KHOTIOK, OJHA W3 KOTOPBIX CONEPKHUT PEryNIATOPHI BXOIHBIX MapaMeTpoB. DTO MO3BOJSET OBICTPO
MIPOBOJIUTH AKCIICPUMEHTHI. BEIBOANTE pe3yabTaThl MOJCIUPOBAHHUSA MOXHO B rpa)M4ecKOM U TaOIMIHOM Buzae. EcTh
(yHKIHS, TTIO3BOIISIONIAS COXPAHATH PE3yIbTaThl HECKOJIBKUX IKCIIEPUMEHTOB Ha II0JIe TpaduKa U B TaOIHUIIE.

YeTBepThlii ypOBEHb aBTOMATHYCCKH (opMupyer cucremy audQepeHIHaIbHbIX ypaBHCHHUH, KOTOpas
OTHCHIBACT MPOLIECC, MPOUCXO SN B MOJICIIH.

Hacrtpoiika MOJenbHOTO BpeMEHM NPOU3BOAUTCS BO BKJaake riaBHoro MmeHro Paitn — Hactpoiiku. B
JIMAJIOTOBOM OKHE HACTPOCK PETYIUPYETCs IIAT MOJICIHU, CIUHHIIA MOACIHHOTO BPEMCHH U BPEMCHHOM JIana3oH.

Cekrop «PacueTHblil cueT»

PacuérHbiii cu€T mpeAnpusTHS MpeAcTaBlicH B Buae (oHma-pesepByapa «payment account»Pfc.1),
nepBoHavdanbHOE 3HaueHne kotoporo pasao 40000,coracHo yCIIOBHIO 3a1a4H.

OpHoHanpaBIeHHbIH MOTOK «bUyers»Bxoaut B «payment account»u 3agaércs ¢ IOMOIIBIO BCTPOSHHOU
¢yakunn TIME.

Ha npumepe 1ieneBoro puHAHCHPOBAHUS PACCMOTPEHA BO3MOXKHOCTDh HCITONB30BAHUS CIYYaWHBIX BEJIMYHH.
3nauenune moroka «target financingssagano ¢ momompio BetpoeHHo# cratucTraeckoi ¢pynaknun NORMAL. Eciu
HHTCHCHBHOCTh moToka 3amaHa kak NORMAL (18000,300) sto o3Hayaer, 4ro OymeT creHepupoBaHa
MOCIICIOBATEIFHOCTh ~ CIyYalHbIX BEMWUYMH ¢ MaremarmueckuM oxuganmeM 18000 w  mucmepcmeit 300,
pacrpeienéHHBIX 110 HOPMAaTbHOMY 3aKOHY. Takoil crmoco0 3ajaHus BEIMYMHBI YIOOCH IS CO3JaHHS MPOTHO3HBIX
Mojeneii. B TaHHOM ciiydyae OH UCTONIB3YeTCs AJIs IGMOHCTPAIUH BO3MOKHOCTEH MPOTPaMMEI.
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CropaBa w3 «payment accounbseixoast noToku «Sellers»u «wages»,orpaxaronire, COOTBETCTBEHHO,
pacyeTsl ¢ MOCTABIIMKAMH U pacyeTsl 110 3apaboTHOI uiaTe.

CoryilacHO YCIIOBHIO pacxojbl NMPEANPUSATHS Ha apeHIy W MaTepHalbl HEM3MEHHBI M3 Mecslla B Mecsl U B
cymme coctaBisitor 60000rph. [Toatomy, motok «Sellers»anonanpasieHHsii u 3agaércs koncrantoi 60000.

IoTtok «wages»mpousBencuue kouseptopos number of workeryoucranta 5, rae 5 —4uciao COTpyIHUKOB) U
salary.

Konseprop «salary» —3apmiara OIHOIO COTPYAHHMKA, OIKMCHIBAETCS CIy4alHON BEJIMYHMHOM, 3aIaHHON ¢
nomoipto pacnpeenenus [yaccona: POISSON(10000)

U3 pe3epByapa BHU3 BEIXOIAT TPH IIOTOKA, OTOOpaXKalomue PacuEThl ¢ OI0HKETOM.

Iotok «ESV»oaHoHanpaBIeHHbIH, €T0 3HAUCHHUE BRIYUCISETCS 10 popMyiie wages *stavka ESV.

3nauenne kKoHBepTopa «sStavka ESVwnucano xoncranroit 0.22 [8] @ iThink nenas u npoOHas yactu uncia
pa3essoTCs TOUYKOi).

Hnst omucanusi motokoB HaioroB VAT u inCOme taxux HyKHO MpEABapUTENIbHO paccyuTath. MX pacuer
OCYIIECTBISETCSI B ceKTOpax «Pacuer Hanora Ha nmpu0bLie» u «Pacyetr HIC» (cm. Puc.3, 4).

Cekrop «Pacuer Halora Ha MPUOBLITE»

Ipu MozenupoBanuu paboThl cekTopa «PacdeT Hajgora Ha MPUOBLILY» OBLIO MCIIOIB30BAHO CBOMCTBO WIEUM»
HaKaIUTHBaTh MaTepHall.

C nomorupio ¢pyakmuu Ghost f1eHro0 KHOIOK YpOBHS MOJENN) CO3/aHbl KOIIMK IIOTOKOB «buyers», «sellers»,
«wagesm «ESV».

IBa donma-«meun» «ValDoh» u «ValRash»B Teuenuwe Tekyiiero Ksaprajia pabOTalOT Ha HAKOIUIEHHE
MarepHaia, a HTOTOBBIC 3HAUCHHUS BBIZAIOT B HAYAIC CIICAYIOIIETO KBapTana. AITOPUTM UX PabOThl CXOAEH U BBITIISIUT
CIIEYIOITUM 00pa3oM:

Coak time: 1 Accept:

[ai}

Malke Varable... |
Capacity: INF
Fill tirne: 3

oT

@) As much as possible

Puc. 2. TlapamMeTpbl «aeym»

Fill time: 3 o3Hayaer, 4YTO B T€YEHHH TPEX MECALEB NMPOMCXOIMT HAKOIUIEHHME «Marepuaia» s pacdéra
npubsutn, Capacity: INF —émkocts meun Heorpanuuennas, COOK time: 1 —mojcuurTaHHBIE BaJOBBIE JIO0XOJIBI
(pacxomel) OyayT BbigaHbl B ueTBEPTOM Mecsie. OMHOBPEMEHHO C Bbigaueil JaHHbIX 3a 1 KBapTan, HauMHAETCS
HAKOIJICHHE JaHHbIX 33 BTOPOi KBapTan u T.1. [lepBoHavaibHbIe 3HaYeHHs 060uX «a1eueit» pasHbl 0.

K notoky «Rashod»senyt koHHekTopHbie cBsizu oT «Sellers», «<ESV» «wages» Dopmyia noroka: sellers
/1.2+ESV+ wages

Awnanoruuno, norok «Doxod»: buyers/1.2

3HaueHUs BBIXOISNINX U3 «1edeit» moTokoB «VR» u «VD» menukom 3aBUCAT OT MapamMeTpoB MEUYH, TOITOMY
CIIEIHATBHBIM 06pa30M HE OITHCHIBAIOTCSL.

Iorok «raschet naloga na pribibaenan neynanpasienasim (biflow), uTo6s! pu HEOOXOAMMOCTH OTOOPA3UTH
OTpHIATENILHOE 3HAYEHHE PACCUMTAHHOM B HEM Benmumubl. OH pased: (VD-VR)*0.18 [7].

douxa-pesepByap «nalog k uplate»momkes mnpuHEMaTh, Hapsay C TOJOKHTCIBHBIMH 3HAYCHUAMHU, H
OTpHIIATENbHBIC 3HAYEHWs, MOITOMY (uakok Hampotu «Non-negative»cusr. Tak Kak 3aI0/DKEHHOCTH TeEpes
O10/KETOM Ha HAYaJlo TojJia HET, TO €ro MepPBOHAYANIbHOE 3HaYeHue paBHO 0.
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Puc. 3. Cextop «Pacuer HajJ0ra Ha NPUOLLIbL»

IMotox «dk6416» oTobpaskaer Ty cymMy, KoTopas OymeT ymiaueHa B OOMKET. DTOT TOTOK CHeNaH
OJTHOHATIPABJICHHBIM, T.C. BBIXOJWTH W3 pe3epByapa (MEpeUHCIATHCS B OMOMKET) OYAyT TONBKO MOJOXHUTEIbHBIC
sHaueHus ponga «nalog k uplate».

Iorok «dk6416>pasen 3nauenuto pouga «nalog k uplate».

Cextop «Pacuer HIC»

IIpu pacuere H/IC npearonaraercsi, 4yTo NpPEANPHUSTHE HE SBISETCS SKCIOPTEPOM, NPOJABLIOM I€YaTHOM
MPOIYKIIUH, IPYTUMH CIIOBAMH, 00JIaraeTCsl HAJIOTOM Ha CaMbIX O0LMX OCHOBaHUsX o craBke 20% [3].

Ipu coznanun cexropa «Pacuer HIC» moBropHO co3maHbl komuu MOTOKOB «Sellers»u «buyers» Buc.4).
Dopmyna motoka «NDS rachet»: buyers/6-sellerslforok siBisercs: AByHampaBIeHHBIM U BXOIHUT B pesepByap «NDS
6415», KOTOpBIif MOXET NPHHUMATh OTPHLATENbHBIC 3HAYCHHSA. TakuM 00pa3oM, yYHUTHIBACTCS <«OTPHLATEIBHBIN»
HJC. Tlotok «dk6415»sBnsercsi AByHANpaBICHHBIM, B OTJAHYMe OT MOTOKa «0OK6416»,T.e. €ro MOIOKUTEIbHbIC
3Ha4yeHns OynyT o3Hauyars ymiaaty HIC B Oromker, a oTpunarensHsle 3HadeHus — Bo3mernenue HC n3 G6romxkera. C
ITOMOIIBIO KOHHEKTOPHOH cBsi3u nenaeM nmoTok «dk6415x»pasubiM pesepyapy «NDS 6415».

i) PACYET HAC 2 8

K

. sellers

()

S rashet

MDS B415

S

dkB415

Puc. 4.Cexrop «Pacuer HIC»



Cekrop «baHk»

[penamonaraercst, 4To Mpeanpusitue odpamaercs B 0aHK ¢ OpOChOOW O BbIga4e KPEAUTa MPH OTCYTCTBUH
JIEHEXKHBIX CPEJICTB Ha pacyeTHOM cuere. Jlist pacuera HeOOXOAUMOTrO KPEeIHUTa CO3/1AeTCsl YeTBEPThI CeKTOp «baHK»,
3JIEMEHTBI KOTOPOI'O PACIONIOKEHBI B cieayromiem nopsiake (Puc.5).

dopmyia oroka odpaienuii k 6anky «crd orders:

IF (payment_account>0) THEN (0) ELSE (-payment_account)

B ToMm ciyuae, eciu canbI0 pacueTHOro CUeTa IOJI0KUTENbHOE, MOTOK «Crd orderndyzaer paBHbM Hyio. [lpu
HOSIBJICHAM HA PACYCTHOM CUETE OTPHIATENBHBIX 3HAYCHHH, IIOTOK «Crd ordersanpocur y 6aHka Hy)KHYIO CyMMYy.

Hanpumep, 3HaueHue Ha pacuetHoM cuere (payment _account ) - 489@prma morok «crd order»oyuer
paBusiM —(—4890) = 4890.

m( BANK 2 g

Pajpment accolnt

ORDER

credit

Crdl Drger | |

credit retunn

@< ;ﬁFar:&rt credit
9 (3
CRD %

Puc. 5. Cexrop «bank»

Crenyromuii snement ¢poun «ORDER» Ero tun Queue ¢uepens) ¢ nepoHadaibHbIM 3HaueHueM 0.

Iorok creditcoenunser pouasr KORDER»1 «CRD».®oun «CRD»sBisiercs konseiiepom (Puc.6).

3nayenue 3 B moje Transit timeosnauyaer, 4To KpeauT Bblaetcs cpokoMm Ha 3 mecsia. OcoOEHHOCTHIO
KOHBeliepa SBISIETCS CIMOCOOHOCTh orpanuuuBaTh Bxoasmmii morok (Inflow limit) u 3amepkuBaTh ero Ha Bpems,
ycTaHOBIeHHOe B moje Transit time.Eciu B pornne «CRD»ycrtanosneno Inflow limit = 20000u Transit time =3;ro
9TO O3HaYaeT, 4To 3Ha4yeHus motokoB creditu credit returnue 6ynyrt npessimare 20000,u Te BeTHYHHBI, KOTOPHIC
Bouun B «CRD»uepes noTok «credit» mokuHyT ero yepe3 NpoOMEKYTOK BpeMEHH paBHbIi Transit time.
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Puc. 6. ®onn-konseiiep «CRD»

3nauenune moroka «Percent credi»bro mpomssemenue notoka credit returnu konseptopa «CRD%».B
«Percent creditpaccuntbiBaeTcs 10XO0/, MOTYyYCHHbIH OAHKOM 32 MPEIOCTABICHHBIH KPEIUT.

PenakrtupoBanue cexropa «PacyerHsblii cuer»

Komust notoka «dk6416»epenocurcs B cekTop «Pacuérblii cuér». C MOMOIIBI0 KOHHEKTOPHOM CBSA3U MOTOK
«income tax>zienaercs paBHbIM «dK6416,

Komust moroka «dk6415» Takke nepeHocuTcs B CeKTOp «PacyérHblii cu€r». 3HadeHue moToka «VAT»
(pasxok Ha Biflow, moToMy 49TO OH JOIKEH YUUTHIBATH KK YIUIATY HAJIOTA, TAK U €T0 BO3MEIICHNE) CICIaH0 PaBHBIM
konuu «dk6415».

B cexrop «PacyérHbiii cuéT» nepenocsarTcs komuu notokos credit, credit returm Percent creditfoGasnens
KOHHEKTOPHBIE COEIMHEHUSI, COSIUHSIIOINE UX ¢ MOTOKOM Bank.

dopmyna noroka «Bank:

credit-credit_return-Percent_credit
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Puc. 7.001mas cxema MoaeJu

JKCHEePUMEHT € MO/IeJIbI0

PesynbraTel paboThl MOAETH MOTYT OBITh IpeACTaBICHbI Ha ypoBHe «HTepdeiic». OH ynoOeH Tem, 4To
OCHAIIICH PEryJIATOPAMH BXOJHBIX MapaMETPOB.

Hcnonp3ys  peryyiaropel, pYKOBOIUTEIb MPEONPUATHS MOXKET OBICTPO  OICHHUTh MPAaBHIBHOCTH
YIPABJICHYCCKUX PECIICHUN.

OOumii mpuHIUN paboTHI PEryJIATOPOB MOHATEH Ha MPHUMEpE SKCIEPUMEHTa C YUCIEHHOCTHIO mepcoHana. C
ITOMOIIBIO MEHIO KHOTIOK BBIBOJMM Ha JIUCT peryisrop List Input Device Puc.8).

JIBOMHBIM Ha)KaTWEM TI0 TOJIF0 OTKPHIBAEM €T0 JHAJIOTOBOE OKHO. IlepeHecéM M3 JieBOH TaOJHWIBI B MPABYIO
3Ha4YeHUss KoHBepTopoB «number of worker».B mpaBoit Tabmume BbimemsieM Kypcopom «number of worker»,
yCTaHABJIMBaEM JMaNa30H M3MEHEHUsl Benu4uHbl OT 5 no 15, Haxkumaem «Set». AHANIOrH4YHO, 334aéM [IUana3oH
n3meHenns «salary»or 80000 15000. B mosxe List Title BBeném nassanme perysisrtopa «[IAPAMETPBI». «Ox» -
COXpPaHsCM U3MCHCHHS.

C nOMOIIIBIO PEryNIATOPa MOXHO MTPOBOAUTH SKCIIEPUMEHTRI, U3MEHSSI BXO/IHbIE apaMeTpsbl (B TaHHOM Cliydae
YHCJIEHHOCTh MEPCOHANA U 3apaboTHYIO TIaTy).

MNAPAMETPEI MNAPAMETPEI
I(a-) salary equation on - [=] | zalary 2000 -
| number 10 number 10
a) 6)

Puc. 8. U3MeHeHne NapaMeTPOB ¢ IOMOUIBLIO peryisaTopa; (a) —3Havyenue Salary oOyner B3sTo u3
ypaBHeHus konsepropa POISSON(10000); §) —3HayeHue Salary MoKHO peryJiMpoBaTh BPYYHYHO

Ha puc.9 wu300paxeHbl KpHUBbIC, XapaKTepU3YIOLIME COCTOSIHUE pACYETHOrO CueTa MpU Pa3IHIHOM
YHUCIICHHOCTH TiepcoHana. Kpusas 1 (Ha mpeanpusatuu 5 cOTpyIHUKOB) IEMOHCTPUPYET TONOKUTENBHYIO JHHAMUKY H
HaJW4re CBOOOMHBIX MEHEKHBIX cpeacTB. [Ipu 10 cotpymnukax (KpuBas 2) HOXOIBI OT MPOAAXK €IBA MOKPHIBAIOT
pacxofipl, BO3HHKIIHME Tpu Haiime 5 corpymuukoB. Ilpum 15 cotpymmmkax (kpuBast 3) NPEANPHITHE BBIHYKICHO
oOparmarbes B 0aHK 3a 3aeMHBIMH CPEJCTBAMH.
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Puc. 9. IlunamMunka 1eHeKHBIX CPEACTB HA PACUYEeTHOM cUeTe NP H3MeHeHNH YNCJIeHHOCTH MepcoHaia

Crnenyer 3aMeTUTh, UTO PACCMOTPEHHBIN BBILIE CIydail HE YYUTHIBAET POCT MPOAAXK MPU YBEIMUEHUU YHCIA
coTpyaHuKoB. Ha mpakTuke, Kak MpaBHJIO, Mbl UMEEM JEI0 C AByMs MeTiisiMu obpatHoi cBssu (Puc.10), onHa u3
KOTOPBIX MOJIOXKUTEIbHAS U 00ECIIEUNBACT yBEIMUCHUE IOX0Aa MIPU YCIOBHU POCTa MPOAAXK, a BTOpasi OTpUIATENIbHAS,
CBSI3aHHAsI C YBEJIMUCHUEM H3[EP)KEK Ha TIEPCOHAL.

MEHEL¥EDEl N0 NDOLIHSM

(O —

O—69

YBONBEHEHWE

pOCT Npoga

A30 e AKN HA NepCoHan

aoxoq

Puc. 10. YnpaBieHne 10X0gaMH NpeANPHSITHS

BTopbIM acmeKTOM MpPEeUIOKEHHONH MOJCTH SBJSICTCS ONTHMHU3AILUS HAJIOrOOOJNIOKEHUS mpennpusats. Eciou
3aMKHYTh OTOKH income tax, VATu ESV B Hexoropslit pezepyap halog nagruzka Pfc.11) ,To akKyMyJIupyeMbie
M 3Ha4eHUs OyIyT HaJOTOBOW HArpy3KOH MpEeANpHUsATHs 3a OompeAesieHHbIH neproa BpeMeHu. [Ipon3Beass HEKOTOphIe
W3MEHEHHSI B HACTPOHKaxX MOJEIH, PYKOBOIUTENb MPEINPHUATHS MOXKET OICHHTh CyMMY HAJOTOB, HAampuMep, IpH
o01Ie crcTeMe HAIOTO00IOKEH S MIIH [IPY TIepeXo/ie Ha eANHBINA HAJIOT M BRIOPATh JIydIIUi BapUaHT.
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Puc. 11.Pacyer HaJI0OroBO#i HATPY3KH NPEANPHSITHS

BoiBoabl. Takum o6paszom, iThink mo3Bossier co3naBath Jierko YMTaeMble MOJENH, OMUPAsACh HA KOTOpBIE
PYKOBOIUTENb MPEANPHUATHS PEeaTu3yeT CUCTEMHBIN IMOAX0 B ymnpasieHHH. CIOXHBIE MPOLECCH, POUCXOAAIINE Ha
MIPEONPHUATHH, TIPEICTABICHB B BHAEC COBOKYITHOCTH B3aMMOCBSI3aHHBIX Y3JI0B. OYHKIIMOHAIBHBIEC CBS3M OTHENBHBIX
9JIEMEHTOB BU3yaJbHO OTCICKUBAIOTCS U IPHU HEOOXOIMMOCTH JIETKO KOPPEKTHPYIOTCS.

[IpemnoskeHHast MOENb MO3BOJISET PEUIUTH MPOOIEMBI BEIOOPA CHCTEMBI HAJIOTOOOIOXKEHNUS, PEryInpOBAHI
YpOBHS 3apIuUlaThl M YHCICHHOCTH NEpPCOHANa, PAIOHAJBFHOTO WCIIONB30BaHUS CBOOOMHBIX JEHEKHBIX CPEICTB.
Bo3MoxHO pacmmpeHre MOIENTH IyTeM ydeTa MHOXecTBa (PaKTOpPOB, TaKMX KaK, COCTOSHHE OCHOBHBIX (DOHIOB,
Ka4yecTBO pabOTHI MepCcoHalia, MAPKETUHTOBAs TOJUTHKA MIPEIIPUATHS U JIp.

Monens MOXeT OBITh HKCHONB30BaHA I YYCOHBIX IICNICH NPH HM3YYCHUHM MPUEMOB HMMHUTAIIMOHHOTO
MoJienupoBanus [6] ¥ NpUMEHEHUsT KOMIBIOTEPHBIX MOJIEIEH CTYAECHTAMH Y9KOHOMHUYECKUX CIEIHATBHOCTEH.
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