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OmnbIT MOCTPOCHIA MOACTHPYIOIINX ATOPHTMOB /U aTPETATHBIX CHCTEM eIIé HeaocTaTotucH. Chopmympo-
BaHBI JTHIIIF OCHOBHBIC MPUHIIUITHI IOCTPOCHUS MOICIHPYFOIIMX arperaToB sl CHCTEM, KOTOPbIC HALILTH MPUMCHS-
HHC W TIPH MOCTPOCHHH MATEMATHYCCKHX MOJCTICH MOICTHPYIOIIUX YCTAHOBOK. BBIOOP MPHHIMIIOB MOCTPOCHHUS
MATEMATHYCCKUX MOJCTCH 3ABHCHT OT PEIIACMBIX 33734, OKHAACMBIX PE3YIIBTATOB MOICTHPOBAHUS, HMCEOIIMXCS
BBIMHCTUTEIIBHBIX CPEICTB M BPEMCHH [T PelneHus 3aaa4n. [Ipy MOAroTOBKE 33434 K PEIICHHIO HA HJICKTPOHHON
BBIMHCIIATCIIBHON MAIIMHE HCIONB3YEOTCA PA3IHMHBIC CPSACTBA MPOrpaMMHPOBAHKA. BEIOOp HX ompenensercs, B
YACTHOCTH, HAJIAYHMEM TPAHCIATOPOB HIIH APYTHX CPEACTB MATCMATHUCCKOTO OOCCIICUCHHS, A TAKOKE IIHTCIBHO-
CTBIO M CTOMMOCTBIO Pa3palOTKH, OTIAAKH H 3KCIUIyaTall| mporpaMM. Bee 310 mpenonpeneier HeoOX0uMOCTb
TINATENBHOTO H3YYCHHUA CTPYKTYPBI TPYAOBBIX 3aTPaT MpH MPOTPAMMHPOBAHIH 33024, TeM He McHee, HA MPAKTHKS
OTCYTCTBYEOT PACUCTHO-OOOCHOBAHHBIC TIOKA3ATEITH 1T OLICHKH TPYAOEMKOCTH pa3paboTku mporpamM. [Ipeanarae-
MBIH METOA TO3BOJIICT OLCHATD CIIOMKHOCTD Pa3pabaThIBACMBIX MPOTPAMM, YTO OUYCHb BKHO MPH IUIAHHPOBAHHI
paboT Mo MPOrPAMMHPOBAHAKD. Peammsamus MpeaiokeHHOTO METOAA HA MPAKTUKE TMO3BOJICT 00JIee KAUeCTBEHHO
CIUTAHHUPOBATH PAOOTHI IO MPOTPAMMHPOBAHHEO PEIIACMBIX 3a1AY.
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rpaMM, MPOrPaAMMHPOBAHHE, TPYIOBBIC 3aTPAThl MPH MPOTPAMMHPOBAHMH 33724, PALHOHATEHOS HCIOJIB30-
BaHHC PECYPCOB
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The article relates that experience in creating modeling algorithms is still insufficient to enable their
wider application in modular systems. It adds that thus far only the main principles for creating modeling
aggregates have been formulated for systems which could be applied to create mathematical models of mod-
eling setting. In the critique's view, the choice of principles for creating mathematical models depends on the
resolved tasks expected for the modeling results, the available computing methods and the time allocated for
task decision. It would appear that electronic computers use various programming aids to prepare their deci-
sion-oriented tasks. Their choice is defined, in particular, by the presence of translators or other means of
software, and also by the program's duration, and the cost of developing, debugging and maintaining it. Prior
to undertaking programming tasks, the structure of labor expenses needs to be carefully studied and under-
stood. One means of accomplishing this task would be to use rated-justified indexes that estimate the devel-
opment of labor input for programs in practice. The suggested method would enable the researcher to esti-
mate the complexity of the developed programs' scheduling and programming tasks. However, practical im-
plementation of the proposed method would actually enable the researcher to undertake better programming
efforts aimed at resolving the computing-related tasks.

Keywords: complexity of programs, number of elementary operations, time of implementation of
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[pouecc mOAroTOBKH 33424 K MAIIHHHOMY PCILICHHUIO OOBIYHO MOAPA3ACSICTCS HA CICIY-
romue 3tans [1, 2]:

e aHaTU3 MPOOIICMBI U COACPIKATEIbHASI TOCTAHOBKA 3a,1a4H;

ANTOPUTMHU3ALMS 33Ja9H U COCTABICHHE OIOK-CXEM MPOTPaMM;
pOrpaMMHUPOBaHHUE (KOJHUPOBAHKE) 33,1a%H;

oTyaaKa (ABTOHOMHASI B KOMIUICKCHAS) IPOrPaMMBL;
otopmiieHue pabouei (IKCILTYATAIMOHHOMN) JOKYMCHTALINH.

PeaynbraTel 3TanoB MOCTAHOBKHM M ANTOPUTMH3ALMHU 33Ja4d OOBCAMHSIOT B JOKYMCHT,
Ha3bIBaCcMbIi «3aJaHHC HA MPOrPAMMHPOBAHKE 3a1a4m». B HEM COACPIKUTCS ACTATBHOC OMHUCAHUC
MOCIICIOBATCIBHOCTH PCIICHUSI KOHKPETHOW 33241 M OMUCAHUC JAHHBIX, HCOOXOJHUMBIX IPH CO-
CTaBJICHUH TIPOTPAMMEI.

CIOXHOCTB IPOrPaMM OMPEACTSICTCS KOHKPETHBIMU VCIOBHSIMH TOCTAHOBKU U PELICHHS 331241
HA JICKTPOHHON BRIMUCIUTEIbHON MammmHe (IBM), nepcoHabHOM 3/ICKTPOHHOH BBIYHCITUTCIBHON Ma-
umue (I19BM), HO Beerma ¢BsizaHa ¢ MPOCTPAHCTBEHHO-BPEMCHHBIMU XAPAKTCPUCTHUKAMH AITOPUTMA, B
Ka4CCTBE KOTOPBIX BBICTYMAIOT O0BEM MAMSITH, TPEOYEMOI TSl XpaHCHUs iepepadaThiBacMoit uapopma-
LIMH, BPEMSI PeaTM3ALMH AJITOPUTMA | T. 1. TOYHO TaK e Mepa CI0YKHOCTH MPOTrPaMM HYKHA TSI OLICHKA
OOBEKTHBHBIX TPYAHOCTCH, HMPUCYIIHX PA3IIHYHBIM JTAAM IMPOLIECCA MOATOTOBKH 33134 K MALTHHHOMY
PCLICHHUIO, B TICPBYIO OUCPEIb TSI OLICHKH TPYAOEMKOCTH POLICCCOB MPOrPAMMUPOBAHHSL.

OueBHAHO, YUTO 3aTpaThl TPYAA HA PaspabOTKy MPOTPaMMbI OMPEACISIOTCS CI0KHOCTBIO
nmocaeaueh [3]. Tloa cnokHOCTRIO mporpaMmel MOHUMAETCS €€ AnmuHa. B o0mem criyuae ATHHOM
IporpamMMbl Ha3bIBACTCSl YHCIOBAs XAPAKTCPUCTHKA, KOTOpAs OMPEACIACT UIMHY 3alliCH IpO-
rpaMMBl B IPHHATOM HAOOpe omepaTopos. B kauecTBe Takoi XapakTCPUCTHKH MPUHUMAEM UHCIIO
MAITTHHHBIX KOMAH/I MPOTPAMMBI Ml COOTBETCTBCHHO 00BEM TAMSTH, 3aHUMAEMOH TIPOrPaMMOi.

Kpome AiauHEL CII0KHOCTD MPOrpaMMBbl OMPEACISIEM CBSI3HOCTBIO, KOTOPYIO AUISI PELIACMBIX
3a7a4 OICHHBACM MAKCHMAIbHBIM YHCIOM HUCXOTHBIX, MPOMEKYTOUHBIX U PE3yIbTATHEIX MOKA3a-
TENCH, YACPKUBACMBIX B TIAMSTH TIPH BBHITIOTHCHUH TIPOTPAMMEI.

Crenyrouieii XapakTCPHUCTHKOH CITOKHOCTH CIMTACM YUCIO 3JICMCHTAPHBIX OMCPALUM, He-
00XOIUMBIX JJTs1 BEITIOMTHEHUS POrPaMMbl (00bEM BBIUHCICHHH).

Bpemst peanuzarum 7(P) nporpamvsl Ha IBM (IT9BM) orpenersiem dyepe3 00bEM BRIMUCTICHHUI

K
T(P):ao+ZNiti, ()
i=1
rac Ni — KOJHICCTBO OMEpariii -ro THNA, /; — BPEMS BHITIOTHCHUS 7-i omepanun; K — KOTHICCTBO
TUIIOB OMEPALUU.
TouHas OLIEHKA KOTHYCCTBA ONMEPaLinii OOBIYHO 3aTPYIHUTCIIBHA, TTOITOMY BCE MHOXKECTBO
OTICPALFI PA3ICIIACM HA «KOPOTKUE» Ny W «IMHHHBIC» N, oncpanun. Torma Bpems peamu3ariiu
MPOTPAMMBI COCTABUT:

T*(P) :NKIK+NM Lors 2)
A€ fx [ — BPEMS PEATM3AIMH COOTBETCTBEHHO «KOPOTKOM» M «IJTUHHOI) OMEpaIiHy.

Bpewms peanuzanyu nporpaMMbl 3a4acTyIO MPEBBIIIACT PACUCTHOS, TAK KAK BBHITOJHSIIOTCS
orepanuu oOpaIlCHUs K BHCIIHCH NaMSITH U YBSITUIUBACTCS 00bEM BBIUHCACHHUN H3-3a VXY IIICHUS
KaueCTBA MPOrPaMMBbI TPU UCIOIB30BAHUN CPSACTB ABTOMATH3AIMH IPOTPAMMHUPOBAHHUS, & TAKKES
o aApyruM mpuauHaM. [103ToMy Bpemst BBIMIOIHEHHUS POTPAMMBI B OOIIEM CIyYIac COCTABHT:

T(P) = KeKoT*(P), 3)
rae K — xoaddument tpancsmmm; K- — kosdduument obpamenns k remse naverm (K = 1,
€CITY A/IMHA IIPOrPaMMBI YKIAIBIBACTCS B ONCpaTHBHOM mamsty, Ky > 1, B mporuBHOM ciyuac).
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Bpewms peanuzaiinu nporpaMMbl MOXKHO OLICHHUTH B TAaK HA3BIBACMBIX MPUBCACHHBIX (3Ta-
JOHHBIX) oneparusx [4]:

T(P) = Naly, @)

riae N:_-, — YHUCJIO MPUBSASHHBIX (3TATOHHBIX) OMCPALIU; f,'__q — IJIATECIbHOCTh BBIIIOIHCHUS 3Ta-
JOHHOMH OIepanuu.
3a 3TaNOHHYIO MPUHUMAEM KOPOTKYIO ONEPALNIO, HATIPHMED JIOTHIECKYIO HITH CIOKEHUSL.

Hnist TOro uTOObI ONPEAETUTE OOINEE YUCIO STATOHHBIX OMEPalMi, HYKHO 3HATh (L; — OT-

HOINEHUS JIMTENBHOCTH [-H onepanun (ti) K JJIUTEIBHOCTH KOPOTKOM Oomepanuu {:1’), MPUHATON
3a 3TAJIOHHYIO:
£
o= — .
T &)
B pacuerax B kauecTBe 3TATOHHOH YAOOHO ONEPHPOBATH ONMEPALIUCH, B KOTOPOH OLICHUBA-
erca nacnoptHoe ObicTpoacetictere IBM (II19BM).

Ecmu m3sectno &, 10
K

Ny = E o N
i=1 (6)
Ecnu n3BecTHBI cpeaHee YHCIO ONepanyi A1 Peatu3alid JAHHOH MPOrpaMMbl U THIIHY-

HBIU COCTaB ONCPALIMH AJIS PCIIACMOro KJIacca 3a1a4 B OTHOCHUTCIBHBIX BCIHUIHHAX ﬂ i WK B IIPO-
LICHTAX, TO OOIIEE BPEMsI BBITIOTHCHHUS TPOrPaMMbI PABHO:

K K
T(P) = Negtep = Nep ) fitis ) fu=1.
i=1 i=1

(7
Tor,ua CpCaHCC BPCMs BBIMIOJTHCHUA O,Z[HOI\/'I oncpanuu COCTABUT:
K

tep = Z Biti,

i=1 ®)
a cpeanee opicTponeticterue IBM (IT9BM) ans pemmaemoro kiiacca 3aga4 OyAeT paBHO!
1 1
) =, T I B

£p i=1 ﬁi i 9)

COBOKYITHOCTE PACCMOTPCHHBIX MMOKA3aTeNICH JOCTATOYHO TOYHO XapaKTCPH3YET CIIOXK-
HOCTB TIporpamm. Peanmuzanmsa paccMOTPEHHOTO METOa Ha TIPAKTHKE MO3BOJLIET U3YIUTh CTPYKTY-
Py TPYAOBBIX 3aTpaT MpH HNPOTrPAMMUPOBAHMHM 33434, YTO BEChbMA BAXKHO JJIsI PALMOHATBHOIO HC-
MONIBb30BAHUA PECYPCOB.

Boisoa. IlpennoskeHHBIH METOA TO3BOIAET M3VUMTH CTPYKTYPY TPYAOBBIX 3aTpaT IpH
IpOrpaMMHUpPOBAHUY 3a1ad. Peanuzanms mpemToKEHHOrO METOJA Ha MPAKTHUKE MO3BOIET Ooiee
KaYEeCTBCHHO CIUIAHUPOBATh PabOoTHI IO MPOrPAMMHUPOBAHUIO PEIIACMBIX 33424,
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Co3aHue HOBBIX M Pa3BUTHE MMCIOIIMXCSI CETEH TOPTOBBIX 00BEKTOB — AKTYaJbHAS IMpodiIeMa co-
BPCMCHHOTO PHIHKA. HO HCOOXOAMMO YUHMTHIBATH, YTO CO3JAHHC POZHIHYHOHW TOPTrOBOH CETH TpeOyeT peme-
HUS PSIJa BaYKHBIX BOIIPOCOB, CPEAM KOTOPBIX IMEPBOOYEPETHBIM SIBIIICTCS ONTHMAIBHOE MECTOPACHIOIOKE-
HHUC HOBBIX TOPTOBBIX TOYUCK, IMOCKOJIBKY y6I>ITKI/I OT HCPAHOHAJIBHOTO PACIIOJIOKCHUA MOTYT OKa3aThCs KO-
JIOCCAJIbHBIMH.

Ha ceropnsnrHmii AcHR CYIIECTBYET OOIBINOE YHCIIO PA3HOOOPA3HBIX METOJOB W MOJENCH pazMme-
HCHUA TOPTOBBIX 06’I>GKTOB, HO HA OOWH M3 YKA3aHHBIX MCTOAOB HEC ABJLCTCA YHUBCPCAJIBHBIM, OTBCYUAO-
IIEM BCEM TPEOOBAHISIM M 3aIIPOCAM COBPEMEHHOTO PHIHKA.

Hambomee 3((ekTHBHBIC pemIcHUSA MPOOICM JOCTHTAIOTCA MOCPSACTBOM ICPCHOCA 3aKOHOB, OT-
KPBITBIX JUI OJHOM 00JacTH 3HAHWIL, B APYTyI0. OTHAM M3 TAKHX YHHBEPCATBHBIX 3AKOHOB SIBILICTCS 3aKOH
00paTHOTO KBAZAPaTa, KOTOPHIH OIMCHIBACT B3AMMOJCHCTBHC TI'PABHTALMOHHBIX IOICH (3akoH HproTOHA),
B3aUMOJCHCTBHC 3apsDKCHHBIX dacTHI (3akoH Kymona), 3axon buo-Casapa-Jlamiaca — MATHUTHBIH aHAJIOT
3axoHa Kynona.

ABTopamu ObLIa PACCMOTPEHA BO3MOKHOCTH IIPHMEHEHHS 3aKOHA OOPAaTHOTO KBAAPATa Il MCCIe-
JyeMOH mpeaMeTHOM oOmactw. [IpudeM HamOoee MOAXOAIIHM OKa3aucs 3akoH KynoHa, YUHTHIBAFOIIAN
HAIIPABJICHAC CHUII B3AUMOJICHCTBI B 3aBUCHMOCTH OT 3HAKOB 3aPAI0B B3AMMOACHCTBYOIMMX YacTHIl. Taxke
aBTOpaMH OBLIH MPOAHATIM3UPOBAHBI BCE (DAKTOPHI, BIFSIIOIIIE HA Pa3MEp IOIy4acMoil mpuObLH / YOBITKOB
OT (PYHKIMOHHUPOBAHHUI 00BEKTOB TOPTOBOH CETH.
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