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AHHoTaums. IIpencraBieHa KOHLENIUSA MPOESKTUPOBAHUSA PaIMOIOKAINOHHBIX
ctaniuii (PJIC), KOMIIJIEKCOB M CUCTEM B pa3paldaThIBAEMOIl OTE€UECTBEHHON CUCTEME
aBToMatu3upoBaHHoro npoekrupoBanus (CAIIP), Ha Tpex ypOBHSAX NPOEKTUPOBAHUS
PJIC: cucreMHOM, CTPYKTYpHOM, (PYHKIIMOHAJIbHO-JIOrH4YeckoM. OnucaH MapupyT
npoektupoBanus PJIC, cocrosmuii U3 3TanoB NpeABApUTEILHON OLIEHKH MapaMeTPOB
PJIC, uHXeHepHOTO aHalni3a, UMUTAIMOHHOTO MojerpoBanus npumenenns PJIC B
COCTaB€ CHUCTEM  BO3IyIIHO-KOcMUYeckol oboponsl (BKO), HaxoxneHus
ONTUMAaJIbHBIX BapuaHToB coctana PJIC.

KarwueBbie  ciaosa: CUCTeMa  aBTOMAaTU3MPOBAHHOIO  INPOEKTUPOBAHUA,
PaaUOJIOKAllMOHHAs CTAaHLMS, MPOCKTUPOBAHME PAJAUOJOKALMOHHBIX CTaHLHM,
MMUTAIIOHHOE MOJICJIMPOBAHUE, MOJEIUPOBAHUE OOEBBIX JEHCTBUH, TUCKPETHO-
COOBITHITHOE MOJICTMPOBAHKE, NIOIIAr0OBOE MOJEIMPOBAHNE, MHKEHEPHBIN aHAJIU3.
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BBenenue

[Ipy  ocymiecTBieHMM  KOMIUIEKCHOTO  IIPOEKTUPOBAHUSA  CJOKHBIX
PAIUOTEXHUYECKUX CPEICTB M CHCTEM, B YAaCTHOCTH, PAaJAMOJOKALMOHHBIX
KOMIUJIEKCOB, TpeOyeTcsl peliarh 3aJadyd BbIOOpa M ONTUMHU3AIMHU MPOEKTHBIX
[IapaMETPOB PATUOJIOKAMOHHBIX YCTPOMCTB, B T. Y. aHTEHHBIX CUCTEM, IPUEMO-
nepenalnX TPAKTOB painoioKaMoHHbIX ctaniui (PJIC), anroputMoB 1 yCTpOHCTB
1u(ppoBoro GOpMUPOBAHUS U OOPaOOTKH PATUOIOKAIMOHHBIX CHTHAJOB, a TaKXKe
PaIMOJIOKAIMOHHBIX CHCTEM B LesioM [1-3]. B HacTosmmii MOMEHT HE CyIIECTBYET
OTEYECTBEHHBIX  CHCTEM  aBTOMaTH3upoBaHHOro  mnpoektupoBanus (CAIIP),
ITO3BOJIIOIINX PEIIATh 3TH 33J1a4M B KOMIUIEKCE.

BBuny psina orpaHM4eHUi, BBI3BAHHBIX CAHKIUSMH, 3aKpPBITOM TEMaTHUKOM
paboT, a TakXke, B CBA3M C MPOOJIEMONM MMIIOPTO3aMEUICHUS], BEChbMa aKTyaJlbHbIM
asisierca co3panue CAIIP PJIC, mo3BossAroniel pemaTh yKa3aHHbBIE BBIIIE 3a71a4X B
HEIPEPHIBHOM CKBO3HOM IMKIIe npoektupoBanusi. Pazpadotka CAIIP PJIC Benercs
cunamu AO «Konuepn BKO «Anmaz-Anteii» [4-11], ero nouepHux npeanpusaTuil, a
TaKke KOMITaHUH, 00J1aal0INX KOMIETEHIIUsIMU B 001acTu nipoektupoBanus PJIC, ¢
MCIIOJIb30BaHMEM MMEIOLLETOCs y HUX 3a/€era.

CAIIP mmanupyercss OPUMEHATH JUIsl PEMIEHUS TPEX OCHOBHBIX 33/1ad:
dbopmupoBanus (PpyHKIIMOHAJIbHOTO OOymKa mnepcnektuBHOi PJIC; moaTBepkaeHus
xapaktepuctuk cymectByrwonmx PJIC; otnmaaku anroputmoB pabotel PJIC u
00paboTku curHajaoB. [[ns pelieHusl yKa3aHHBIX 3a7ad4 HE0O0XOoauM (YHKIIMOHA

MOAACPIKKU PaCIpeAeICHHOTO UMUTAIIMOHHOTO MOAEIpoBaHus [6-8, 12-13].
1. Yposuu npoextupoBanust PJIC B paspadarsiBaemoii CAIIP

B pazpabareiBaemyto CAIIP PJIC 3akmaneiBaercs [5] KoOHIeNIus
MHOTroypoBHEBOro BeaeHus npoektupoBanusi PJIC nocpencrsom gannoit CAIIP, s
YEro BBIJICJICHBI CIICAYIONIUE YPOBHU MPOCKTUPOBAHUS.

1) CucteMHbBIl ypOBEHb: pa3MmenieHue Ha Kkaptax wectHoctu PJIC,
KOMITOHEHTOB PaJMOJIOKAIMOHHBIX KOMIUIEKCOB, IEJNei, a TakKe MaplIpyTOB HX

JABUXKCHHA, MCTOYHHUKOB ITOMEX C 3aJaHHCM THIIOB. KoMmoHeHTBI BBI6I/IpaIOTCSI n3
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CYIIECTBYIOIUX OMOJMOTEK TOTOBBIX HM3JIeIui, 00pa3ioB (11abJI0HOB), a TaKKe W3
KOMITOHEHTOB, CO3/1aBa€MbIX Ha CJIEAYIOIIUX (HMKHHUX) YPOBHSIX NMPOCKTHPOBAHUS.
JlaHHBIN ypOBEHb MPOCKTUPOBAHUS IMO3BOJSET OLEHUTH 3(P(HEKTHUBHOCTH PaOOTHI
TPYNIUPOBKU PATUOJIOKAIIMOHHBIX CPEJICTB C YYETOM MECTHOCTH W BHEIIHHUX
BO3JCHCTBUM B  YCIOBUSIX TNPUMEHEHHUS KOHKPETHBIX CPEIACTB  BO3IYIIHO-
kocmuueckoro Hamanenus (CBKH) u Bo3mymHo-kocMmuaeckoit o6oponrst (CBKO).

2) CTpyKTypHBIH YpOBEHB: co3aanue (coopka) cTpykTypbl PJIC 13 roToBbIX
MoayJell (aHTeHHO-(QUACPHBIE YCTPOWCTBA, TPHUEMHHUKH, IMEpPEJATINKH H UX
COCTaBHbIE 4YacTH) — MoOJeNeld JuO0 peallbHO CYLIECTBYIOIIUX 0Opa3loB, JIMOO
pazpabotanHbix Ha HWKHHX ypoBHAXx CAIIP. Ha »sTom ypoBHE mpoBOAUTCS
MCCJIEIOBAHNE BO3MOXKHOCTH CO3[aHUsl M OIIEHKa Mokazarened 3(QQPeKTuBHOCTU
pabotel oTaenbHbIX PJIC B 11enom; o6ocHoBanue coctaBa oTAelbHbIX PJIC. BapuaHTs
PJIC, coOpanHble Ha 3TOM YpOBHE, SBISIOTCA HEACIUMBIMU HCCIEAYEMbIMU
AJIEeMEHTaMU JJI1 CHCTEMHOT'O YPOBHSI.

3) OYHKIIMOHAIBHBIA YPOBEHBb: BapbUPOBAHHE aJTOPUTMOB IHU(PPOBOI
00paboTku MH(OpMALMK C IeIbI0 00E€CTECUCHUSI ONTUMAIBLHOTO MX COYETAHUS IO
BBIOpAHHBIM KpUTEpHUsM 3P deKTuBHOCTH. Ha 3TOM ypoBHE MPOU3BOIUTCS BHIOOp U
000CHOBaHUE ONTUMAJBHBIX alropuTMOB yrpasieHuss PJIC, TumnoB u mapameTpoB
HCIIOJIb3YEMBIX CHUTHAJIOB; TAaKKE€ Ha O3TOM YPOBHE OILICHMBAIOTCS IOKAa3aTelH
s dextuBHOCTH paboTh! oTAEIBHBIX PJIC, korna monenupyercs padora PJIC ¢ Touku
3peHHUs CO3/1aHus U 00paOOTKM CUTHAJIOB U PAJAMOJIOKAIIMOHHOW HH(OpMaALUK.

OTMeTHM, 4YTO YPOBHHM NPOECKTUPOBAHUS CIEAYET OTIMYaTh OT HTaloB
MPOEKTUPOBaHUs (OYIyT PACCMOTPEHBI Jlajiee), XOTS IJIsl KaXXIA0ro M3 ATArOB MOXKHO
BBIJICIUTH OAMH WJIM HECKOJIbKO YPOBHEW HanboJiee akTyalbHbIX Ha JTale.

B CAIIP PJIC nons3oBatens mogenupyet padoty PJIC B ycrioBusix BO3AyIHOTO
HajeTa ¢ MNPUBSI3KOW K KOHKPETHOM MECTHOCTH (T.€. B OKPYXKEHUH, OJIM3KOM K
peanbHOMY). Pe3ynbrarhl MOAEIMPOBAaHUS BU3YAJIU3UPYIOTCS B JUHAMUKE, a TaKXKe
MIPU MOJICTTUPOBAHUH PACCUUTHIBAeTCs HaOOp mokazaresneil kadectBa padboter PJIC.
[Tonb3oBaTens MOKET MOAEIUPOBATH Kak ojiHy PJIC, Tak U rpynnupoBKY, COCTOSIIYIO

N3 OHO- UJIN PA3HOTHUITHBIX P.HC, 06’beI[I/IHeHHBIX B UCPAPXUTIO BMCCTC C KOMAaH/IHBIMHU
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nyHKTamMu. Takxe moyib30BaTellb MOXKET PEAAKTUPOBATH UMeromuecss monaenu PJIC
WIK CO3/1aThb COOCTBEHHYIO MoOjelib. Takum o0pa3oMm, (QYHKIHMOHAI CHUCTEMHOIO
YPOBHSI COCTOMT B OCHOBHOM M3 JIBYX YacTed: pemakTopa paauocleHsl [9] u
(dyHKIMOHANA JUIsl CO3JaHUsl CLIEHAPUEB MMUTAIMOHHOTO MOJETUPOBAHUS OOEBBIX
NEUCTBUI, ¢ BO3MOXKHOCTBIO CO3/IaHUSI MOjieNieid OOOpOHSIONICHCS U Hala aromnieit
00eBbIX TPyNIUPOBOK. DYHKIMOHAT UMUTAIIMOHHOTO MOJICIIMPOBAHUS ITPOHUKAET HA
BCE TPU YPOBHS (CUCTEMHBIN, CTPYKTYPHBIN, (yHKIMOHATBHO-TOTHYecKHit). C TOUKH
K€ 3PEHUSI CTaIUM MPOCKTUPOBAHUS, UMUTALMOHHOE MOJICTIMPOBAHUE BBIJICICHO B
OTIIENBHBIN 9Tar, HEoOXOAUMBIA i BepUPUKAMKM W YTOYHEHUS TapamMeTpoB
npoektupyeMbix PJIC, o0amk KOTOpBIX oOmpeneseH B 0OmeM BHJE Ha JTamax
MpeBAPUTEILHON OIIEHKU NTapaMeTPOB U MHKEHEPHOTO aHaJIH3a.

CHUCTEMHBIN U CTPYKTYPHBIM YPOBHH PAa3aUyaroTCs MO CIEAYIOIINM acleKTaM
peammzyemoro B CAIIP PJIC npouecca MonenupoBaHus.

CucteMHBIl  YpOBEHb  NpEAHA3HAYEH JUII  aHajuu3a  pPe3yJIbTaToB
MOJICIIUPOBAHUS, U OPUEHTUPOBAH Ha onTuMm3aiuio pazmernienus PJIC, oo0benunenne
UX B KOMIUIEKChI U CHUCTEMBI C PA3BETBJICHHOW HEpapXHeil KOMaHIHBIX IyHKTOB,
OTpabOTKY Pa3IMYHBIX BAPUAHTOB BO3YIIHOTO HAMAICHUS, TOCTPOCHHUE TPACKTOPUI
U ocHalieHuss OOBEeKTOB Ha paauociieHe. Ha cucremMHOM ypoBHE 3aJaroTcs
KoopauHatel ctostHust, T PJIC (posib B rpymne), KOJIMY4eCTBO U KOOPAMHATHI AaHTEHH,
UX TUII, a TAKKE CUCTEMA YNPABJICHUS U3 CBSI3aHHBIX KOMaHIHBIX ITYHKTOB U CPEJICTB
o0bequuenus PJIC B KOMIUIEKCHI M CHUCTEMBI. PemaroTcs 3aJayd  aHaiusa
abdextuBHOCTH 00BenuHenus PJIC B koMIuiekchl W cHUCTEMBI, 3(P(HEKTUBHOCTH
B3aMMO/JICHCTBUSL BHYTPU TPYIIbI, HACTpOWKHU pacnojioxkenus PJIC u TpaekTopuii
00OBEKTOB HAOMIOJIEHUSI, OIEHKH A(PGEKTUBHOCTH HCIOIB30BAaHUS Pa3HECECHHBIX
AHTEHH C YYETOM TIOJICTUJIAIONIEH TOBEPXHOCTH, KIMMATHYECKUX OCOOCHHOCTEH
cueHapus v np. Ha cucteMHOM ypoBHE MPOU3BOAMTCS TaK)Ke BBIOOP KOHKPETHBIX
MoOJielel  SIBJICHUW  pAacHpOCTpaHEHMs] U pPACCesHMs CHUTHaJla M3  CIIMCKa
MOJArOTOBJIEHHBIX Mojiesien. [loanep:kuBaroTCs pa3inuHble BEPCUU MOJAEIEH.

CTpyKTypHBIN YPOBEHb MPOECKTUPOBAHUS — HTO HAOOp MPOTrPaMMHBIX CPEICTB

MOJCINPOBAHNA W aHaJIM3a PC3YyJIbTATOB MOACIIMPOBAHUA, OpI/IeHTI/IpOBaHHI:Jﬁ Ha
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ONTHMM3ALHMI0 MapaMeTpoOB IPUEMHBIX U mepeparonmx TtpakroB PJIC, monynen
YIPABJICHHUs AHTCHHAMM M AHTCHHBIMU pEIIETKaMH, JAPYTUX KOHCTPYKTHBHBIX
anemenToB PJIC. [Ipeanonaraercs, uro obnuk ontumusupyemoit PJIC u tpeboBanus
K €€ TEXHUYECKUM [1apaMeTpaM OIIPEAEIIEHbl HA CHCTEMHOM YPOBHE, a CTPYKTYPHBIN
WCIIONB3YETCS U1 TOWCKAa HAWIYYIIMX TEXHUYECKMX PELICHUM ISl JTOCTHUKEHUS
yKa3aHHbIX TpeOoBaHuil. Pematorcs 3amaum aHanmsa 3¢G(EKTUBHOCTH pPabOTHI
KOHKPETHBIX TEXHUYECKHMX DJIEMEHTOB NPUEMHBIX M NEPENAIOIIMUX TPAKTOB,
WCIIOJIBb30BaHUsl AHTEHH C 3aJaHHOM T€OMETPHEM M CUCTEMOW YIIPABICHHMS U IIp.
[Ipennonaraercs, yto B CAIIP Oyaer co3gana 6a3a roTOBBIX 3JIEMEHTOB IPUEMHBIX U
nepeparonx TpakTtoB PJIC, aHTeHH M mp. OTO NO3BOJMUT NPOBOJUTH CPAaBHEHME
koMrnoHOBOK PJIC Ha 0a3e roToBbIX MOAyJed, TPOU3BOJCTBO KOTOPHIX OCBOEHO, a
TaK)X€ MCCIEA0BATh BONPOCHl HEOOXOAMMOCTH pa3padOTKU HOBBIX 00pa3IoB
ykazaHHoi TexHuku. Ha crpyktypHoMm ypoBHe PJIC mnpencraBieHa Habopom
KOMIIOHEHTOB — IPOIPAMMHBIX MOJyJEN U cBsA3erd Mexay Humu. Mopens PJIC Ha
CTPYKTYpHOM YpOBHE, BBIIIOJIHEHHYIO B BHJE€ Ipada MOTOKOB JAHHBIX, MOXXHO
0TOOpaXkaTh, CO374aBaTh U ONEPATUBHON KOPPEKTUPOBATh BU3YaJIbHBIMHU CPEACTBAMU
penaktopa. Hactpoiiku pe:kuMoB pabOThl TaKOH MOJCIM BO3MOKHBI ITyTEM 3aaHus
(akTHUEeCKUX TMapamMeTpoB pPabOThl €€ D3JIEMEHTOB, a TaKXke IYyTeM IIIyOOKOM
MEPEKOMIOHOBKM B penakTope. CtpykrypHbie moaenu PJIC moryt mcnonb3oBaThCcs
JUIA pelleHus 3a/lad CUCTEMHOIo ypoBHs 0e3 orpanuuyeHuil. Ha oboux ypoBHsIX
Mo ienupoBanus pacueT padbotsl PJIC npoucxoauT 0JJMHAKOBO, TOJBKO HA CUCTEMHOM
YPOBHE BHYTPEHHSIA CTPYKTYpa CTAHLUU CKPBITA OT MOJIb30BATEIS.

Baxneiiiee otauune MOJEIMPOBAaHUS Ha (YHKIUMOHAIBHOM YpPOBHE OT
MOJEIUPOBAHUS HA CTPYKTYPHOM M CUCTEMHOM YPOBHSX 3aKJIKOYAETCSd B TOM, YTO
MMHUTALFOHHOE MOJIETMPOBAHNE HA HEM PEAIM30BAHO I10 MOIIArOBOM cxeme, a Ha 1 n

2 ypOBHSIX — IO IUCKPETHO-COOBITHITHOM cxeMe (TIojipoOHee 00 3ToM aaiiee).
2. dransbl npoexktupoBanus PJIC nocpencreom pazpadarsiBaemoii CAIIP

B pazpabateiBaemyro CAIIP 3aknagpiBatoTCsi BO3MOXKHOCTH peaau3aiiuu

cienyromux 3TanoB npoektupoBanus PJIC (00600mieHHbIe CBS3U MO MepeaBaeMbIM
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naHHelM - Mexay  monyisimu - CAIIP, peamusyromyMu — pasiu4HbIE  OTallbl
IPOEKTUPOBAHHS, ITIOKA3aHbl HA puUC. 1:

1) sTam MpeaBapuTenbHoi oueHku mapameTpoB PJIC, TpeOyembix miis
o0ecrnievyeHus 3aJaHHbIX XapaKTEPUCTHK (CUCTEMHBIM ypOBEHb IIPOECKTUPOBAHMS); Ha
JAHHOM J3Tare MOJYJb NpeaBapuTenbHON oueHku napamerpoB PJIC momywaer B
KAueCTBE BXOJHBIX JAHHBIX YHUCJICHHbIE 3HAYECHHUSI TAKTUYECKHUX XAPAKTEPUCTUK,
KOTOPBIE JIOJKHBI OBITh OOECIIEUEHBI, U BBIUUCIISIET TPeOyeMbIE JIJIsl 3TOTO 3HAUCHUS
texHudyeckux mapamerpoB PJIC. OCHOBHBIM pe3yJbTaTOM JaHHOT'O 3Tala SBIIAETCA
MHOXECTBO pacueTHbIX BapuaHToB PJIC, M3 KOTOpPOro, B KOHEYHOM CHYETE, Ha
MOCJIEAHEM JTale MPOEKTHUpOBaHUS (opmupyercs mnoamMHoxkecTBo Ilapero-
onTUMaJbHBIX BapuaHToB PJIC;

2)  oJTanm NOATOTOBKM JIaHHBIX JUISi HMMHTALlMOHHOTO MOJEIUPOBAaHUS
(cUCTeMHBIM, CTPYKTYPHBIM WM (DYHKIIMOHAJIBHBIA YPOBHU NPOECKTHUPOBAHHUS); Ha
JAHHOM 3Tare pa3paboTYHK TOTOBUT JAOMOJHUATEIbHYIO HH(OPMAIUIO, HEOOXOIUMYIO
U1 TIPOBEIEHUS HMMMTALMOHHOIO MojeaupoBaHus ¢yHkiuonuposanus PJIC B
peAbHBIX YCIOBUSX, pa3memaer npoektupyemyr PJIC Ha mecTHOCTH, 3amaeT
KOHCTPYKTUB U THUIIBI UCIIOJIb3YEMbIX MaTepHUajoB, HUH()OPMALIMOHHBIE CBS3H, (HOHO-
LIEJIEBYI0 OOCTAHOBKY, BHEIIIHUE BO3JACUCTBUS, 33ICHCTBYET annapaTHbIe 3J1€MEHTHI;
3aIyCKaeT pacyeT XapaKTepUCTUK KOMIIOHEHTOB JIOKAJbHO MJIM Ha BBIYUCIUTEIHLHOM
KJIacTepe, B pe3yJIbTaTe NOJIy4aroTCsl yTOYHEHHBIE XapakTepuctuku PJIC;

3)  STam UMHMTAILMOHHOIO MOJEIMPOBAHHUS; HA JTAHHOM dTale pa3padoTUuK
yTouHsieT pasmemienue u tunsl PJIC, 3amaer cleHapuili  MMHUTAIIMOHHOTO
HKCIIEPUMEHTA: COCTaB, XapaKTEPUCTUKHN 30HAUPYIOIINX CUTHAJIOB U PEXKUM pabOThI,
COCTaB, THUIIbI W TPACKTOPHBIE XapAKTEPUCTHKU IeJIed, THUIbl W pa3MeIleHHE
(mapameTpbl JABM)KEHHMS])) HMCTOYHHMKOB IIOMEX; BBIJIEISAET 3HAYMMBIE ITOKa3aTesn
3G (PEKTUBHOCTH U 3aIyCKaET MOJECIMPOBAHKE, MOTyYasi Ha BbIXO/IE CTaTUCTUYECKUE

OLICHKH TToKa3aresien 3¢ (peKTUBHOCTH.
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Puc. 1. O600111eHHBIE CBA3M 10 JAHHBIM MEXIy OCHOBHbIMHU Moayisimu CAIIP PJIC

4) stan omnpenenenus Ilapero-ontumanbubix BapuanToB PJIC Ha ocHOBe
cpaBHeHusi BapuaHTOoB PJIC 1o mnokazatensiMm 3((EKTUBHOCTH € pacyeTHOU
CTOMMOCTH. DTaIll peain3yeTcsi MOyJIeM OLIEHKH SKOHOMHUYECKOH 11e71eco00pa3HOCTH

(MODLI) BapuantoB PJIC. B mporiecce BBITIOTHEHUS JaHHOTO 3Tala B KayecTBE
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UccieyeMbIX TpuHUMaloTcsa Kak BapuanTsl PJIC, cpopMupoBaHHbIE HA TPEIbITYIIUX
ATarax MpoeKTUPOBaHMUS, TakK U cyuecTByromue PCJI aHaIOrnyHOTO Ha3HAYEHUS.
Jlanee = KpaTko  MOSCHAETCS  COAEpPKAHWE  HEKOTOPbIX  MOAYJIEH,
paszpabatbeiBaemoit CAIIP PJIC. Ilpu stom Bompockl peanuszyemoit B CAIIP
METO/I0JIOTUH olpeiereHusl noaMHokecTBa [lapeTo-onTumansabix BapruanToB PJIC u
MIOCTPOEHUSI KOHKPETHBIX aJTOPUTMOB ONTHUMH3alMKM B JAHHOM CTaTbe HE

paccMaTpHUBAIOTCS.
3. MoayJub npeaBapureibHOM oueHkn napamerpos PJIC

OCHOBHBIM Ha3HAYEHUEM MOJYJsSI MPEABAPUTEIBHONM OLEHKU IapaMETpPOB
(MIIOIT) PJIC aBnsiercs reHepaiiysi MHOKECTBa pacdeTHbIX BapuanToB PJIC, kotopsie
HCCJIEAYIOTCSI Ha BCEX MOCIEAYIONIMX 3Tanax npoekTupoBaHus. Kaxaplii BapuaHT
PJIC 3amaercss HaOOpoM TakuX 3HAYEHUN OOOOIICHHBIX TEXHUYECKUX MapamMeTpoB
PJIC, xoTopble 00ecneynBarOT BBIMOIHEHUE UCXOJHBIX TPEOOBAaHUN K TaKTUYECKUM
xapakrepuctukam PJIC.

B rpynny taktuueckux xapakrtepuctuk PJIC Bxogsr:

1) 30Ha 0030pa MPOCTPaHCTBA (pa3Mep CEeKTopa MO a3UMYyTy, MPeesbl o
YLy MECTa, MPEJIEIbl MO TalbHOCTH);

2) nepuo;; 0030pa MPOCTPAHCTBA;

3) MaKCUMaJbHas 1aJbHOCTh OOHAPYKEHUS LU C 3aJaHHON 3(P(HEKTUBHOM
mwiomanasio  paccesnuss (OIIP) mpu  3amaHHBIX  BEPOSTHOCTSX  MPABHIIBHOTO
OOHapyKEHUsI U JIOKHON TPEBOTH;

4) BEPOSTHOCTH OOHapy>keHus 1enu ¢ 3aganHoi JI1P Ha 3ananHOM pyoOexe;

5) MOTEHUHAIbHBIE  TOYHOCTH  (CPEIHEKBAJpaTUYHBIE  OTKJIOHEHUS)
M3MEpEeHUs KOOpAUHAT 11efu ¢ 3aanHoi DIIP Ha 3a1anHOM JaIbHOCTH (110 JaIBHOCTH,
[0 pPaJWaJIbHOM CKOpPOCTH, IO a3UMyTy, O Y[y MECTa, IO IJIOCKOCTHBIM
KOOpJIMHATaM, IO BBICOTE);

6) MOTEHIIUAJIbHBIC pa3pellialoniie CnocoOHOCTH (MO JadbHOCTH, IIO
paauaNbHON CKOPOCTH, IO a3UMYTY, [10 YIIIy MECTa, IO BBICOTE);

7) KOJIMYECTBO OJHOBPEMEHHO COMPOBOXKIAEMBIX I1EJIeH.
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B rpynny o0o01ieHHbIx Texunyeckux napametpoB PJIC Bxoast:

1)  packpbIB aHTEHHBI (110 a3UMYTY, T10 YTy MECTA);

2)  x03hUIUEHT YCUICHUS aHTCHHBI;

3) HIMpUHA TUarpaMMbl HampaBieHHOCTH anTeHHbl (JIHA), sxenarensHo 1o
ITOJIOBUHHOW MOILHOCTH, C Y4E€TOM OTKJIOHEHUSI MaKCUMyMa U3Jy4EHUs OT HOPMAJIU K
MIOJIOTHY AHTEHHBI (110 a3UMYTY, IO YIIIy MECTA);

4) 3HaueHus HopmupoBanHoi JIHA (mo a3umyTty, Mo yriy Mecra);

5)  k03(pUIUEHT 1TyMa MPUEMHON CUCTEMBI;

6) CyMMapHbIi KO3()PUIIMEHT MOTEeph HAa MPUEM U Nepeaady;

7) cymmapsas moiHocTh PJIC (umnynibcHasi, cpesis);

8) JUTUTEIBLHOCTD 30HIUPYIOIIEro CUTHANIa (MaKCUMallbHasi, MUHUMAJIbHAS );

9) IIMPHHA CIIEKTPa 30HAUPYIOIIETO CUTHAJA,;

10) mnepuoja MOBTOPEHMS 30HAUPYIOIIUX CUTHAJIOB,;

11) BpeMmst KOT€pEHTHOr0 HAKOIUICHHS;

12) wu3mepsiemass  (MHCTpyMEHTaJbHasi)  JajdbHOCTh  (MakKcHMasbHas,
MHUHUMAJIbHAs);

13) nauckperusanus 1Mo JajabHOCTH;

14) u3mepsiemas paauaibHas CKOPOCTh (MaKCUMalbHasl, MUHUMAJIbHAsA);

15) auckperusanus o CKOPOCTH;

16) mnorenmuman PJIC.

B paspabGarsiBacmoii CAIIP mnpenycMoTpeHa BO3MOXKHOCTh HW3MEHEHUS
nepevyHel 000OIIEHHBIX TEXHUYECKHX IMapaMeTPOB M TAKTHUYECKUX XapaKTEPUCTHUK
PJIC.

B ocHoBe pacuetHbix meroguk MIIOII nexar mpocThie MaTeMaTHUUYECKHE
BBIPDOKEHMS, BBITEKAONME ©3 (YHIAMEHTAIBHBIX 3aKOHOB  PaIUOJIOKAIINH.
[ToyuyeHHbIE OIIEHKHU SBISIOTCS KUCXOIHBIMU TAHHBIMU J1J11 00JIe€ TOYHBIX pacUETOB U

MOJCIUPOBAHUA, U IIO3BOJIAIOT n30€KaTh 3aJlaHus HCAOCTHIXKUMBIX ITapaMETPOB.
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4. IlakeT MPOrpaMMHBIX CPeACTB HHKEHEPHOT0 AHAJIN3A

B cocraB co3paBaemoii CAIIP BXOAWT TMakeT MOPOTrPpaMMHBIX CpEJCTB
WH)XCHEPHOTO aHaJIN3a, BKIIOYAIOIINA: KOMIUIEKC MOJICTHUPOBaHUS AedopMaIuil mos
BJIMSIHUEM BHEIIHUX BO3JCUCTBUI; OJIOK MOCTPOCHUS PACUETHON CETKU KOHCTPYKIIUU
PJIC; 610k mocTpoeHHs pacCYeTHON CETKH BO3IYIITHOTO IMMPOCTPAHCTBA, OKPYIKAIOIIETO
koHcTpykiuio PJIC; 610k pacuera aspoauHaMuKy; 010K pacueTta aedopmarmii; 6JI0K
pacyeTra TemIoOOMEHa, WHTErpalMOHHBIA OJIOK pacueTa BHEIIHUX BO3JIEHCTBHIA;
MOAYJb OLEHKH 3JIEKTPOMAarHUTHOM COBMeCTHUMOCTH; OJjok pacuera OIIP; momxynb
UMIIOPTA/IKCIIOpTa MOJENed M3 CTOPOHHUX CHCTEM HWHXXEHEPHOIOo aHaiu3a u
aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS; MOAYJb BH3yalU3allMd pe3yJIbTaTOB
MHXEHEPHOTr0 aHaIu3a U npoektupoBanust. Ot moaenu pacuera JIIP ueneii tpedyercs
y4eT KakK MOKHO OOJIBIIEro KOJMWYECTBA Pa3IMYHBIX (PAKTOPOB, BIUAIONIMX Ha
tekyuiee 3Hauenue DIIP: niauHa BOJIHBI, pakypc 00JydeHUs, MOJIsApU3aIis CUTHAJIA,
ANEKTPOJIMHAMUYECKHE XapaKTEPUCTUKH MaTepuala, U3 KOTOPOro BBINOJIHEHA LENb.
Tpeboanus k monenupoBanuro OIIP mojactumaromeli MOBEPXHOCTH CBOJATCS K
CJIEIYIOLIEMY: B MEPBYIO OYepeb OJDKEH YUUTHIBATHCA THI MOBEPXHOCTU (TPYHT,
MECOK, KyCTapHHUK, Jec U T.1.), IpUYEM MepeueHb TUIIOB IOBEPXHOCTH CIEIYET
3a/1aBaTh Kak MOXXHO OoJjiee mUpokuM. Takxke OIKHBI YUYUTHIBATHCS YroJl MaJeHHUs,
JUTMHA BOJIHBI, MOJSIpU3aLMs, a IPU pacyeTax yrjioB MajeHusi BO BHUMAHHUE JIOJKEH
MIPUHUMATHCS U Pelibe) MECTHOCTH.

Monynu makeTa mporpaMMHBIX CPEACTB MHKEHEPHOTO aHANIM3a, KaK U Jpyrue
Bbruncautensupie Moxyiu CAIIP PJIC, oObeauHeHbl €IUHOW HMHTETpallMOHHON
CpeloM pacueToB W MOAECIMPOBAHUS — CHEHHATU3UPOBAHHOW WHTETPALIMOHHOU
miaThopMoi, Takke oOecrneyuBarolleld  MPOBEICHHE  MHOTOKPUTEPUATIBLHOU
ONTUMHU3AIMA W MEXKIUCUUIUIMHAPHOTO  aHaliu3a, W  MOJACPKUBAIOIICH
MCIIOJIb30BAHUE PECYPCOB BBIUUCIUTEIBHBIX KJIACTEPOB B CIIy4ae UX HATUYUA.

Ha »oranme wuHXeHepHOro aHanu3a QOPMHUPYIOTCS MCXOAHBIE JIaHHBIE,
HEO0OXOUMBbIE ISl IPOBEACHUS UMHUTAMOHHOTO MoaenupoBanus PJIC (mapametpsl

OCHOBHBIX cocTaBHbIX yactei PJIC, BapuaHT BpeMeHHON auarpaMMbl (KUHEMATUKH)
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pabotel PJIC u ¢Qopmupyemble npu 3TOM 30HBI OOHApYy>KEHHs LieJied, JIETHO-

TCXHHYCCKHUC N OTPAKATCIIbHBIC XaPaAKTCPUCTUKHU ueﬂeﬁ u ,le)
5. Oﬁll_laﬂ KOoHIENnIuuA peajn3alini UMUTAIIUOHHOT0O MOACJIUPOBAHUA

B paspaGateiBacmoii CAIIP peamusyercss mHOIJEp)KKa JBYX CXEM
MMUTAIMOHHOTO MOJACIUPOBaHUS: Ha 1 ¥ 2 ypOBHSIX MPOEKTUPOBAHUS UMUTAITUOHHOE
MOJICTUPOBAHUE BHITIOJHSAETCA 110 IUCKPETHO-COOBITUITHOM cXxeMe, a Ha 3 YPOBHE — [0
nomaroBoii cxeme. [lomiaroBas cxema o00JaaeT TaKUMHU MPEUMYIIECTBAMHU, Kak
MPOCTOTA U HATJISTHOCTD, B TIOIIArOBOM CXE€M€E BO3MOKHO CMOJIEIMPOBATh HEKOTOPHIE
HecnoxkHble BUabl PJIC, oqHako, B HE HEBO3MOYKHO KOPPEKTHOE MOJIEIMPOBAHUS
PJIC ¢ mapamiensHolit 00pabOTKOW CUTHAJIOB HAa Pa3HBIX YacTOTaX: HaMpUMeEp, psjaa
PJIC ¢ GonbI10it ”HCTpYMEHTAIBLHON TalbHOCTBIO (HECKOJIBKO THICAY KM), TeM OoJjiee
B IOIIArOBOM CXEME€ HEBO3MOYKHO MOJelIMpoBaHue rpynnupoBok cpeacts CBKH u
CBKO.

B nuckpeTHO-COOBITUMHON cXeMe BelIeTcs IWHAaMHUYecKas odepedb 3ajay
(«kaneHmappy»), ONpeAeNsdronias TMOPSIOK  TMepelayd  yOpaBJICHUS — MEXIY
BBIYMCIUTEILHBIMUA OJIOKAaMU (areHTaMu, YaCTHBIMM MOJIEISIMU). ITO JeNaeTcs i
CUHXPOHU3ALIMU MOJICIBHOTO BPEMEHH, IPUYEM B YCIOBUSX, KOT/1a BEIYUCIUTEIbHBIC
OJIOKM «Il1araroT» Mo BPEMEHH, UCXOJIs U3 CBOCH BHYTpPEHHEH JIOTUKHU, BPEMEHHBIMU
WHTEpBaJIaMH TIPOU3BOJILHOIO pasmepa.

B nucneruepe umuranmonHoro mojenupoBanus (JAMIM) cozmaercs odepenn
3a/1a4, B KOTOPOU MOTYT PETHUCTPUPOBATHCS COOBITHS Pa3HBIX TUIOB (KaXIOMY THITY
COOBITHI COOTBETCTBYET CBOMl 00paboTumk). Kaxkmoe coObiTHe, moMenaeMoe B
odepelb 3a7a4, PETUCTPUPYETCS C YKA3aHUEM OMPEAECIEHHOTO MOJIEILHOTO BPEMEHM.

Jloruka paboThl ouepeau 3a1a4 1 0OpabOTUUKOB B OOIIIEM BHJIC TAKOBA:

— KaIbIi pa3 U3 ouepeau COOBITHH BRIOUpAETCs COOBITHE C HAUMEHBIITUM
MOJICJTEHBIM BPEMEHEM, 3TO MOJICIIBHOE BPEMSI ITPUCBANBACTCS CUCTUUKY
TEKYIIETO MOJICIbHOTO BPEMEHHU;

— BBIOpAHHOE M3 OYEpeId COOBITHE TIEpPeaaeTCs B 00pabOTUUK, ClIeIU(PUIHBIHI
JUTS JTAHHOTO TUTIA COOBITUH;

11
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- O6pa6OT‘II/IK MOXKET KaK BbI3BAaTb OIPCACIICHHLIC ITPOUCAYPhI AJIA
IMPOBCACHUA PACUYCTOB, TAK U 3AIIJIAHUPOBATL B OUCPCIN 3a/1a91 HOBLIC
CO6I>ITHH, IIpHU 5TOM MOJACJIBbHOC BPCM: 3TUX COOBITHI JOJIDKHO OBITH HE
MCHBIIC, YEM Y TCKYIICT'O CO6BITI/I$I;

— mocie 00paboTKU TeKyllee COObITHE YIAISIETCs U3 OUepeu.

K coObITusiM ouepean 3a1ad MOTYT OTHOCUTBCSI KaK COOBITHS, OTHOCSIIHECS K
PJIC (Hauano v KOHeIl U3JIyYeHHs] UMITYJIbCa, KOHEI] TpUeMa CUTHaja OT UMITyJIbca U
ap.), TaK U COOBITHUS, OTHOCSIIUECS K IIOMEXO0-11e1eBOM 00CcTaHOBKE (Hampumep, pas B
2 CeKyH/JIbl MOXET OBbITh 3aIllJIJaHUPOBAHA MTPOBEPKA COCTOSTHUS 1I€JIHU, C BO3MOKHOCTBIO
M3MEHEHHUS TTOBEJICHUS 1ISJIN U TepecueTa €€ TPACKTOPUH TOJIeTa).

JAUM npenHazHaueH Uil OCYWIECTBIEHUS M MOHUTOPHMHIA IIpolecca
MMUTALMOHHOTO JKCIEPUMEHTAa Ha OCHOBE 3aJaHHOro cueHapus. MM peammsyer
JTUCKPETHO-COOBITUMHBIN BHJ HMMUTAlMOHHOTO MOJCIUpPOBaHUs. B auckperHo-
COOBITUITHOM MOJIETUPOBaHUM ()YHKIIMOHUPOBAHUE CUCTEMBI IIPEICTABIISICTCS B BUJIE
XPOHOJIOTHYECKOM  TMOCTIEA0BATENIbHOCTH  COObITHI. CoOObITHE TIPOUCXOJIUT B
ONPEAECICHHBII MOMEHT MOJICJIBHOTO BPEMEHU U 3HAMEHYET M3MEHEHUS COCTOSHUS
cuctembl. BxonaeiMu manHbiMu 101 JIMIM  sBisiercss ClieHapuid HWMUTAIMOHHOTO
sKciepuMeHTa. B crieHapuu conep:kuTcs nHpopmalus 0 MOACTUPYEMbIX 00bEKTaX,
cpeapl, B KOTOPOM OHHM pPAaCHOJIOKEHBI M IapaMeTpbl Ipolecca IPOBENCHUS
MMHTAIMOHHOTO MOJEIUPOBAHUS.

Nudopmarus u3z UM wuszBiekaercs dyepe3 MEXaHU3M COOBITHH, K KaXIOMY
COOBITHIO TIpUBsI3aHbl HaHHbIe. COOBITHSI MPOTOKOJIUPOBAHUS TeHepupyoTcs B [JUM
BCET/1a, MPOTOKOJbHYI0 HHpopManus B JIIM Takke HE0OXOIUMO 3aITMChIBATh B (haidJl.
JlanHast uHGOpMaIUsl SBISETCS XPOHOJIOTHYECKOM 3aMUChI0 MPOIEecca MPOBEICHUS
AKCIIEPUMEHTA U MOKET OBITh UCTIOJIb30BaHa, BMECTE CO CIIEHAPUEM, JIJISI IOBTOPHOTO
«IIPOUTPHIBAHUSY IKCIIEPUMEHTA.

Cuenapuit  JIUM  mnpencraBnser coboit  (aiis, copepkammii  Bce
CepHaIN30BaHHBIC JJAHHBIE 00 MCITOJIB3yEMBIX aITOPUTMAaX, 3HAUCHUS UX TTapaMeTPOB
WU CCBUIKM Ha HUX, HEOOXOJMMBIC [JIi WHUIMAIM3ALUK M OCYIICCTBICHUS

HMUTAIMOHHOI'O SKCIICPUMCHTA!
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— undopmanus o CBKH (Moaenu u napameTpbl ABUKEHUS, OTPAKEHUS,
MOCTAHOBKM TToMeX; Mojiesiu 1 napameTpsl PJIC);

— wuHbopManus 00 OKpyKaroien cpese (00JacTh T0XKIs);

— uH(pOPMALIHIO 0 HACTPOUKAX MPUKIIATHOTO MPOTrPaMMHOT0 UHTepderica
AUM;

— wuHpOpMalUs 0 HACTPOMKaX Mpollecca UMUTAIIMOHHOTO MOJICIMPOBAHUSI.

Cuenapuii 1M ¢opmupyetcs rpapuueckum untepdeiicom CAIIP PJIC na
ocHOBe MH(popManuu u3 6a3bl JaHHBIX U ABIAETCA (PUHATBHBIM 3TAllOM KOHBEPCUU
[1apaMeTPOB AKCIIEPUMEHTA, 3a/IaHHBIX IT0JIb30BATENIEM B IIapAMETPBI, IIEpPE1aBacMble
HETIOCPEACTBEHHO B  HCIIOJB3YEMbBIE QITOPUTMBI  MoOJenupoBaHus. Onepanus
KOHBepTaluu JaHHbIX u3 0a3pl jgaHHbX (BJl) B cruenapuit JJUM He sBhsercs
oOpatumoil: nanueie u3 bJl, He uMmeromuUX OpsiMOro OoTHOWIEHUs K mpoueccy UM
OITy CKaFOTCHI.

C nomompro cueHapuss VM MOXHO yYINpaBisATh JAaHHBIM IIPOIPAMMHBIM
uHTepdeiicom, TmodanbHO BIUSAS HA Mpolecc MojaenupoBaHus. Hampumep, MOXKHO
YCKOPUTH MPOIECC MOJEIMPOBAHUS, BKIIOUMB (UIBTPALMIO CHOUCKA LEJeH,
aHanusupyembix Mozenbo PJIC mo reomerpuyeckoMy NMpU3HAKY NOMANAHUS B JIydY;
MO>KHO BKJIFOUATh/BBIKJIFOUATh YYET OCAKOB, OICTUIIAIONIEH TOBEPXHOCTH; TOYHOCTh
pacuera Tpaektopuii CBKH.

B pamkax Bximrouaemoit B coctaB CAIIP uMUTAIIMOHHONW MOJIENN pean3yeTcs
KOHLIETILINS TUHAMHYECKOTO (POPMUPOBAHUSI HAOOpPOB HCCIEAYEMBIX MapaMeTpoB B
naHHOM ceccun paboTsl nosb3oBarens ¢ CAIIP. CyTb KOHIENIMHN TaKOBA.

[Tonp30BaTeNIO MPETOCTABIISETCS MOJHBIN TEPEYEHD MPEIMETHO ONPEIEICHHBIX
MapaMeTpoB, XapaKTEPU3YIOLIUX TPEX «YYACTHUKOB» MOJEITUPYEMOr0 KOH(IIMKTA:
«OOOPOHAIOIIASACA CTOPOHAY, «HAIAJAIoNIasi CTOPOHAY, «Ipupoaa». OueBUIHO, YTO B
YKa3aHHbIA TIEPEUYEHb MPEAMETHBIX IapaMETPOB MOTYT BXOJOUTH TOJBKO TE
napaMmeTpbl, KOTOpbIEe, BO-TIEPBBIX, OTOOPaKEHbI B CHELUATU3UPOBAHHBIX MOAYJISIX
CAIIP, onuceiBaronux OTHOENbHBIE noAcHCTEMBI M d3yeMeHThl PJIC, 0OBEKTHI

HAOIIO/IEHUS], BKIIIOYAsi IOMEXOBYIO OOCTaHOBKY, U «IIPUPOAY», U, BO-BTOPBIX, SIBHO
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YUUTHIBAIOTCS B QITOPUTME UMHUTAIIMOHHOM MOJEINH, IPEeIHa3HAYeHHOU ISl OLIEHOK
ITOKa3aTeIIeH.

[Tonp3oBaTens OTOMpAET U3 yKAa3aHHOTO TOJIHOTO MEPEUYHsT KOHKPETHBIN Habop
napamMeTpoB, 3HAYEHHUS KOTOPBIX OyAyT BapbHUpPOBATHCS C 1EJIbI0O MOCTPOCHUS
3aBUCUMOCTEH OT HHX BBIOpAaHHBIX IIOKa3aTele, W 3amaeT crmocod mepebdopa
pacyeTHBIX 3HAYEHUW BapbUpPyEeMbIX mapameTpoB. Ilomb3oBaTens QukcHpyeT

SHA4YCHHUA OCTAJIBHBLIX ITIaPpaMCTPOB, HC BAPbUPYCMLBIX B I[aHHOﬁ ceCCun pa60TI)I C

CAIIP.
6. Moaysib 3JKOHOMHYECKHX PACYETOB

KoppekTHoe omnpeneneHne panuoHANBHBIX xapakTepucTuk PJIC BO3MOKHO
JUIIb B YCJIOBUSAX OFPAHMYEHUN 00JIACTH TEXHHUUYECKUX PEIICHU HEKUM 3aTpaTHBIM
nokaszareseM.  Kak ~ IOKa3plBa€T  ONBIT  TAaKTUKO-TEXHUKO-DKOHOMHYECKHUX
HCCJIEOBAHUM B KAauyeCTBE «3aTpaTHBIX» MOTYT HCIIOJb30BAaThCA pa3/InYHbIC
MoKa3aTelld: Macca, rabapuThl, TEXHUYECKas CIOKHOCTh. OAHAKO, HAWITYYIIUM
IIOKa3aTesIeM 3aTpaT Ha PeaIn3aluio TOTO WM WHOTO PELIEHUs SBISETCS CTOMMOCTD
MPOEKTUPYEMOTO U3/IETHS.

Monyns skoHOMUYeckux pacuetoB (MOP) peanusyeT MeTOAbl OILICHKHU
CTOMMOCTHU M3EJHIA N0 aHajioram, i 3TOro TpeOyeTcsi XpaHUTh HAOOPbl UCXOJHBIX
JAHHBIX PAIUOJIOKAIIMOHHBIX CTAHI[MI U UX COCTABHBIX YaCTEH, CrPYNIUPOBAHHBIE B
cootBetcTBUM ¢ npuHsAToi B CAIIP PJIC knaccudukarmei.

Ouenka croumoctd B MOP  mpous3BOAUTCS € UCHOJb30BAHUEM
MapaMeTPUYECKUX METOJOB Ha OCHOBE MCXOJHBIX JAHHBIX [0 AHAJIOTHYHBIM
yctporictBam u PJIC. 3apanee myis Kaxaoil TpyMIbl YCTPOUCTB (GopMupyercs
napamMeTpuueckas MoOJeNb CTOMMOCTH, MNPEACTaBIsomas co0oil 3aBHCHUMOCTb
CTOMMOCTH OT HauboJiee XapaKTEPHbIX TEXHUYECKUX MTapaMeTPOB U3AEIHSI.

[TapameTrpuueckast MoJIeab (OPMATILHO SIBIISIETCS MAaTEMATUUYECKON QyHKIUEH,
U C HEKOTOPOW MOTrpElIHOCThI0 MOXKET ObITh MPEACTABICHA B BUJIE IMOJIMHOMA
onpeaeneHHoro mnopsaka. KoapuimeHTsl moimHOMa pPacCUUTHIBAIOTCA HA 3Talle

MOJITOTOBKHU MCXOJIHBIX IaHHBIX U XpaHaTcs BHyTpu MOP. [IpeaycMoTpeH MmexaHu3m

14



XYPHAN PAOUOINEKTPOHUKW, ISSN 1684-1719, Ne5, 2022

PYUYHOTO OIpENEICHUs NMapaMETPUUYECKUX MOJENEH A1 KaKIoro Habopa UCXOAHBIX
JaHHBIX BBOJOM KO3(PQUIMEHTOB IMOJMHOMAa WIM PENAaKTUPOBaHUs rpaduka
CTOMMOCTHOM 3aBUCHMOCTH B rpaduueckom uHTEpdeiice.

B MOP paccmarpuBaiuch JBa M0X0Ja K BBIAECIECHUIO (DYHKIIMHA CTOMMOCTH OT
Ha0bopa TEXHUYECKUX [MapaMeTPOB:

— MHOIoMCpHas HHTCPIOJIIUA U BBIICICHUC ITAPHBIX KOPPCILIIMOHHBIX
3aBUCUMOCTEH CTOMMOCTHU OT KaXXI0ro U3 1apaMecTpOB;

— METOJ| MUHTEPIOJIAIUYU CIUTAaHAMU OTJEIbHBIX (YHKIIHA.

Pe3ynbTaTOM MOJHOCTHIO ABTOMATHYECKOTO pacyera CTOMMOCTA B JTAHHOM
MOAyJie SIBJISETCS HA0Op OIICHOK CTOMMOCTH KOPPEISIIMOHHO-PErPECCUOHHBIM
METOIOM JUISI KKJ10M 13 GyHKIMOHATIBHBIX COCTaBHBIX yacTel mpoekTupyemoii PJIC,
a TaK€ CTAaHIUU LIEJTUKOM.

MD3SP cocrout u3 cienyomux GyHKIHOHATHHBIX YaCTEH:

— Onok GpopmupoBaHusi GyHKIMNA pacyeTa CTOUMOCTH JjIsl TOATOTOBKH
[IapaMETPUUYECKUX CTOMMOCTHBIX MOJEIIEN;

— 010K pacducTta CTOUMOCTH Y3JIOB I10 3HAYCHUAM HUX TCXHUYICCKHUX
mapaMcTpoOB B COOTBETCTBUU CO CTOMMOCTHOM MOJCJIBIO,

— 0ok pacuera croumoctu PJIC nenukowm;

— 0a3pl ncxoaHbIX JaHHBIX 10 PJIC u cocTaBHBIM YacTsM;

— YIpaBJSIIONMIUNA 010K ¢ TpaduyeckuM uHTepdeicom Mosib30BaTelsl.

Jnst MOP BXOAHBIMUM TaHHBIMU SIBIIIFOTCA PE3YJIbTaThl, HomyyaeMbie B MITOIL.
Cra3p MOP u MIIOII ocymectrisiercsa uepe3 b/] nocpenctsom SQL-3anpocos. [Tocie
npoBeneHuss pacderoB MIIOII 3ammceiBacT manHbie B Tabmuibl bJl, koTopsie
MpeJHA3HAYEeHbl IS XPAHEHHUS PE3yJbTaToB. MOJylb OIEHKHM HSKOHOMHUYECKOM

nenecoodbpasnoctu BapuantoB PJIC mosydyaeT HeoOxoauMble gaHHBbIE u3 Tadmuil b]]

MIIOII.
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3akiroueHue

Takum 00pa3oM, perieHsl 3a1aun nocrpoeHus apxutekTypbl CAIIP, ananuza u
cuHTe3a cleHapueB wucnosibzoBanus CAIIP, mapmpyra npoektupoBanus PJIC.
Pa6ots1 6b11u BeITIONMHEHBI B KoHllepae BKO «Anmaz-Antei» B 2017-2021 r.r.

Hanpueiimue tmanel pa3Butust CAIIP PJIC cBsg3aHbl ¢ HOAAEPKKOU
npoektupoBanus 3aropu3oHTHbIX (317) PJIC nexamerpoBoro auana3zona [14-16],
obOyamamx paaoM crenuduueckux OCOOCHHOCTEH, MpeXIae BCEro B BOIpoOcax

apantauuu 31" PJIC k reodusnueckoit oocranoBke [14-17].
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