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PA3JIE Il

NCCIIEAOBAHUS B OBJIACTH
TEXHHYECKHUX HAYK

Anapeenkos E.C.,

acCTMPaHT Kadeaphl IEKTPOIHEPIETUIECKUX CUCTEM,

¢unman genepaabHOrO TOCYIaPCTBEHHOTO OIOKETHOTO
00pa30BaTeIHHOTO YUPEKACHUS BHICIIIETO MPO(ecCHOHaTHHOTO
obpazoBanus «HamnoHa bHBIH UCCIENOBATEILCKUN YHUBEPCUTET
«MDW», r. CMOJIeHCK

Ontumusanus ceyenuii nposoaos BJI3 10 kB

B nacrosmmee Bpems Al COOPYKEHHS HOBBIX U PEKOHCTPYK-
uuu cymectpyromux BJI-10 kB npuMeHst0TCS H301MpOBaHHBIE IPO-
Bona tuna CUIl 3. A 3HaUMT akTyalbHOW CTaHOBUTCS MpoOieMa
pelIeHns 3a7adyd BBIOOpA ONMTHUMAIBHBIX CEUEHHH IMPOBOIOB, OTBE-
YarOMIMX 3KOHOMHYECKAM M TEXHHUYECKHM TPEOOBaHHSM COOPYXKe-
Hus v dkcrryaranuu BJI ¢ 3amummenasivu poBoamu (BJI3).

Lenbro naHHON pabOTHI cTayia pa3paboTKa KpUTEpHs BhIOOpa
ONTUMAJIbHBIX ceueHuil npoBogoB BJI3-10 kB, yuuteiBaromero ta-
KH€ MapaMeTphl Kak 3aTpaThl HA COOPYKEHHUE U IKCILTyaTaIl|Eo, THITBI
OTIOp, KITMMATHUECKUE YCIIOBUS, DICKTPUISCKUE HATPy3KHu u np. Paz-
paboTaHHBIN KpUTEPHA JOIDKEH OBITh HATISIHBIM U YIOOHBIM B HC-
MTOJTE30BaHUH.

JIJis 1OCTMKEHHUS TIOCTABJICHHOM 11e1M, He00X0nuMo pa3pado-
TaTh MOJIETh KaUTAIBHBIX 3aTPaT Ha COOPYKEHHE W DKCILTyaTaIllio
BJI3-10 kB 1 pa3nuyHbIX TUTIOB UCIIONHEHUS (HA JIEPEBIHHBIX HUJIH
/0 oropax), ¢ y4eTOM HaJIeKHOCTH TaHHOro ucrnonHenus BJI3
B Pa3TUYHBIX KJIUMATHYECKHUX paiioHax.

B pesynbrare wuccienoBaHUS BIMSHUS CEUSHHS IPOBOIOB
Ha TEeXHUKO—IKOHOMHYeckue mnokazarenu BJI3-10 kB Obu1 paszpabo-
TaH KPUTEPHUI BEIOOpA ONTUMAIHHOTO CEUCHHUS, PaBHBIA CyMME JIHC-
KOHTHPOBaHHBIX 3aTpaTr Ha crpouTesbeTBo JIDII, BO3MemeHue mo-



TEph AEKTPOIHEPTHH, BO3MEIICHHE YIIepOa OT HEHOOTITyCKa DJICK-
TpOdHEpruu Tpu noBpexaeHusx BJI u 3arpar Ha mocieaBapuitHOE

BOCCTaHOBJICHHUE JIEKTPOCHAOKEHMS, B pacdyeTe Ha 1 KM:
T

5 2
=kl ) yowa-t-km-ll-Fmo(W] prFlek kaf fieg, f (D)
t=1

rme F — ceuenne mporoaa, MMZ;

k, d — xo3pdunments annpokcuManuu — (QYHKIHA
KaIlMTaNbHbIX 3aTpaT Ha cTpoutenscTBo BJI3 —10 kB;

Yo — yIeIbHbIN yepo, py0./kBt-u;

S,,— MakcuMaibHas (pacueTHast) MmouHOCTh BJI, kBA;

T, — 4UCIIO YacOB HMCIOJL30BAHUS MAaKCHMAJILHOW Harpy3ku
BJI, u;

cos¢p — KO3(P(UIMEHT MOLIHOCTH MAaKCHUMAaJbHOH Harpys3Ku
BJI;

a, b — xodpdummentsr  anmpokcumanu  QYHKIMA
SKBUBaJeHTHOU noBpexaaemoctu BJI3 —10 kB;

t — BpeMsi BOCCTaHOBIJICHUSI TPOMEXYTOUHOU OIOPHI, U;

| — muna mponteta BIT, m;

n — ynenbpHas noBpexaaeMocts BJI;

Kq - k03¢ punmeHT YBEIHYEHUS CTOUMOCTH
BOCCTaHOBUTEILHBIX PA0OT;
30 — yHeNbHBIE 3aTparhl Ha  BO3MEIICHHE  IOTEPh

AIIEKTPOIHEPTUH, PYyO./KBTU;

0 — YICIIBHOE COIPOTHUBIICHHUE MTPOBOIAIICH KHUJIbI, OM-MM*/M;

7 — YUCJIO YaCOB MAaKCUMAJILHBIX MIOTEPh MOIIHOCTH, Y;

U — HOMHHAITFHOE HANPsDKEHHE JIMHUH, KB;

Tpacu— PACYETHBIN CPOK CITY:KOBI OOBEKTA, JIET;

E, . —HOpMa IMCKOHTA.

Mogens nony4eHa B IPeAToI0KEHUH, YTO KalTaI0BIOKEHHUS
Ha COOPY)XCHHE JMHHUU PACXOAYIOTCS €IMHOBPEMEHHO, T.€. CTPOH-
TEJIbCTBO OCYIIECTBIISCTCS B TEUCHHE OJHOTO Trofa, a H3ICPIKKH,
BKI0Uas 3,,,y U Yy, CYMMHpPYIOTCS B T€YEHHE BCEr0 paccMaTpuBae-
MOTO ITEPHO/Ia IKCILTyaTaIlMH C Y4ETOM HOPMBI TUCKOHTA.

[Toyuennas momens BJI3-10 kB oTrpaxkaeT 3aBUCHUMOCTE TeX-
HUKO-D)KOHOMHUYECKHX IIOKa3aTeliel CTPOMTENIbCTBA, HAJICKHOCTH
Y SKCIUTyaTaluy JIMHUM OT CEYSHHS TPOBOJA NIPU 3a/IaHHBIX COUYETa-



Husax PKY u tuna onop. Hannuue B Mozneny ciaraeMsIx, CO3AaIOMIUX
KOHKYpHUPYOLUHid 3((eKT Ipu U3MEHEHUH CEYEHUs IIPOBOAA, MI03BO-
JISIeT UCIIOIb30BaTh €€ MNPH PELICHUH 337a4 ONTHMHU3ALMH CEYCHUI
nposonoB BJI3-10 xB.

B Maremarndeckyro Monenb BXOJST BEIWYHHBI, 3HAYEHHS KO-
TOPBIX MOTYT U3MEHATHCS B IIUPOKUX Mpeiesiax Mo paiioHaM CTPaHbI
B 3aBUCHMOCTHU OT YPOBHS 3JIEKTPONOTPeOIeHHs], 0COOCHHOCTEH 0p-
raHu3alyy SKCIUTyaTalluu CeTel, TEMIOB pocTa Harpy3ok. K takum
IapaMeTpoM OTHOCATCS: pacueTHas Harpyska BJI, Bpems BoccTaHoB-
JIEHUSI DIIEKTPOCHAOKEHUS, CpemHuil yaensHbIH ymep0O. I[loatomy
3aJlauy ONTHUMH3ALUM CEUYEHU MPUXOIUTCS pelarb C y4eToM He-
MOJTHOTHI U HEOPEIEIEHHOCTH HCXOAHOW HH(OpMALIHH.

Jiist ycTpaHeHHsT HETIOTHOTHI M HEOIPEAEICHHOCTH UCXOJHOM
WHPOPMAINH [TPH ONITUMH3ALUH cedeHni mpoBoaoB BJI3-10 kB 6bLn
WCIIOJIB30BaH METO/ PaliOHMPOBAHHSA MHOXKECTBa BEKTOPOB COCTOS-
HUSI IPUPOJIBL.

Meton paiioHHpOBaHHS OCOOEHHO 3(pPeKTHBEH, KOTAa ONTH-
MaJbHOE PEIICHUE HY)KHO BBIOUPATh U3 HEOOJBIIIOTO YKCIIa BO3MOXK-
HBIX, YTO COOTBETCTBYET YCJIOBHMSAM 3aladdl ONTHUMM3ALUHN CEUCHHH.
ITo Merony palloHMpPOBaHUS OUANa30H BO3MOXKHBIX 3HAYEHUH He-
OmpeNieiICHHOTo (hakTopa pa30oMBaeTCs Ha Psij O0JACTEH, B KaKIOU
13 KOTOPBIX HAMITYYIIUM SIBJISIETCA OHO M3 CTAHAAPTHBIX PEIICHUH.

[Ipu ucnonp30BaHUM MOTYYEHHONH MOJENH U JaHHOTO METoJa
npoleaypa BeIOOpa MapaMeTpoB paclpeeuTeIbHbIX ceTell NocTa-
TOYHO TpOCTa U HarsinHa. [IpemiokeHHast MOZIeNb MO3BOJISET JIerde
000CHOBATh B Pa3iIMYHBIX CUTyalUSX BHEIIHEH Cpelbl MHTEPBAJIbI
SKOHOMHMYECKMX HArpy30K M SKOHOMHYECKYIO IUIOTHOCTh TOKa
B mpoBogax JIOII, pemars kak JeTepMUHHPOBAHHBIE 3aadH, TaK
1 33/1a44 B YCJIOBUSIX HEONPEAEICHHOCTH.

B pesynbrare gaHHOTO HCCIIEIOBAHUS:

MOJy4eHbl (YHKIUOHAIbHBIE 3aBUCHMOCTH KalUTAIOBIOXKE-
HUH OT cedeHus MpoBoAoB npu crpoutenbetBe BJI3-10 kB mmst pas-
HBIX TUIIOB HCIIOJTHEHUS JIUHUY;

MOJYYeHbl (PYHKIIMOHAIBHBIE 3aBHCUMOCTH TOBPEKIAEMOCTH
BJI3-10 kB ot ceuenus mpoBoaoB s pa3auaHbix PKY;

paspaboTaHa yHHBepcajibHas MOJAEIb 3aTpaT Ha CTPOUTEIb-



cTBO U 3kcyatanuo BJI3-10 kB;

MOJY4EHbl SKOHOMHUYECKHE HHTEPBajbl PACUETHBIX HArpy30K
BJI3-10 kB mipu puKCHpPOBaHHBIX HCXOMHBIX ITapaMeTpax;

pa3paboTaHa METOIUKA pelleHHs 3aJadll ONTHMHU3ANH cede-
Huit nposoznoB BJI3-10 kB B ycnoBusax HeonpeaeaeHHOCTH UCXOAHOM
nHpopMarum.
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BapanoBa 7K.M.,

MperonaBaTens Kadenapsl aBTOMaTH3NPOBAHHBIX CHCTEM 00EBOTO
ynpasieans BA BIIBO BC P® um. Mapmmana Coserckoro Coroza
A. M. Bacunesckoro, K.TexX.H. Maifop

KomniiekcHasi MeTonuKa nmocrpoenusi uHTepdeiica
JIEKTPONUTAHUS BHIYHCIUTEIbHBIX CUCTEM
CNEeHATBLHOT0 HA3ZHAYEHUSI

1. AKTYaJIbHOCTH U NMPOOJIEMATHKA HAYYHOH PadoThI.

Brruucnutensueie cucremsl (BC) crnenuanbHOro HazHaueHUsI
MpeqHa3HaueHb! Uil yIpaBieHus (yHKIHOHMPOBAHMEM BCEX arla-
PaTHBIX CPEICTB B YCIOBHSX XECTKUX BPEMEHHBIX OrpaHMYCHUI
W OTIMYAIOTCS HAIWYMEM CpPEACTB aBTOMAaTHUYECKOH ammapaTHOH
1 NPOrPaMMHOM CHHXPOHU3ALIMY, PEUIAlOT ONPEIECICHHBINA KPyT 3a-
Jad, MMEIOT YacTble HHTEpBajbl TpeOOBaHUM Ha OOCIyKUBaHUE,
OTpaHUYCHHBIM TepedeHb a0OHEHTOB, MCIOJB3YIOT CIIELUATN3UPO-
BaHHBIC OTEpallMOHHbIe cucTeMbl. Obecneuenue padotel BC B ycio-
BUSIX PEAJIbHOIO BPEMEHH IIPH CIIOXKHBIX aJrOpUTMax M MaJbIX Ie-
pHonax MOBTOPEHMSI BXOTHOI/BBIXOOHOM MH(OpPMALUK HA MPAKTUKE
MOPUBOJAUT K OYEHb JKECTKUM TpPEOOBAHUSM TIO HAJEKHOCTH HX
(YHKIIMOHUPOBAHUS, OJHIM U3 TIOKa3aTeJel KOTOPOil SBJsIeTCS MH-
TEHCHBHOCTB IIOTOKa cOOEB.

Pazeutne BC ¢ TpeOyembiMH TOKazaTelsiMU HaJeKHOCTH
(YHKIIMOHUPOBAHUS CIEPKUBAETCS PSIIOM (aKTOpOB, OOYCIIOBIICH-
HBIX KaK OCOOEHHOCTSIMH SKCIUTyaTalluH CIICUAIN3UPOBAHHBIX BbI-
YHUCIUTENbHBIX CUCTEM, TaK U UX MOCTPOCHHUSI HA OCHOBE COBPEMEH-
HOW BreMeHTHOH 0a3bl u TexHoiorui. BC moxaBeprarotcst Bo3nei-
CTBHIO MHOXKECTBa jAecTadbmnmsupyromux ¢aktopos. [IpoBenennsiit
aHaJIN3 MOKAa3bIBAET, YTO OOJBIIMHCTBO U3 HUX MPSIMO HWJIK KOCBEHHO
oTHOCSTCS K cucteme anekrponutanus (COII), kotopas B HOBBIX
YCIIOBUSIX CTAHOBUTCSI HE TOJNBKO HCTOYHUKOM COOEB, HO M HEJOCTa-
TOYHO (PUIIBTPYIOIIUM HX MPOBOIHUKOM.

BC umeroT u paa KOHCTPYKTHBHBIX OCOOEHHOCTEH, KOTOPHIE
BJIMSIOT Ha TIOCTPOCHUE CUCTEMBI DJICKTPOITUTAHUS BBIYMCIUTEIb-
HBIX CPE/ICTB: COBMEILEHHE Ha OHOM IIacCH Ha €OUHOM IeHepaTrope



ABTOHOMHOTO THTaHHS ManoTouHelx BC W cucTeM ¢ MOIIHBIM IO-
TpebJeHneM TOKa B WMIIYJIbCE; PA3BETBICHHAS TOIIOJIOTHS Iemeit
nmuTaHus; OoNbInol nepedeHs HoMuHanoB nmuTtanus bUC, 6asupyro-
mUXCS Ha pa3nuyHblx TexHojorusx wsrotoeneHus (TTJI, DCII,
KMOII, KHC); mupoxuii TemnepaTypHbIil Auana3oH MpU 3KCIIya-
tauu (+£50° C); Hanm4Iue y3710B C BRICOKHM MOTPEeOIeHNEM MOIIIHO-
CTH B CTaTHUKE M CKOPOTEYHBIX aCHHXPOHHBIX MPOLECCOB BHIYHCIIE-
HUM W BBIPAOOTKH YNpaBJsIOmMX curHainoB. Kaxkaas ocoOEHHOCTD
B OTJENIEHOCTH HE YHUKAJbHA, HO MIPOSBIIAETCS B COBOKYITHOCTH.

C nmpyroii croponsr, BC mpencrasisier co00if caMOCTOSITENb-
HYIO CHUCTEMY, KOTOpasi KOHCTPYKTHBHO peasn3yeTcsi B aBTOHOMHOMU
cToiike OM3 (3NMEeKTPOHHBIA MOAYIH 3-TO YPOBHS Pa3yKPYITHEHHUS),
MMO3TOMY TIpo0iieMa OpraHW3allii KadeCTBEHHOTO HHTepdeiica
e€ MUTaHUsI BBIACISETCS B CAMOCTOSITENBHYIO 33/1auy | SIBISICTCS aK-
TyaJIbHOM.

[IpencraBnennas pabora mocBsieHa pa3pabOTKe METOIUKH
MTOCTpOeHUsI HHTEepdeiica AMEKTPONTUTAHHS YITPABISIONINX BHIYHCIIH-
TENBHBIX CUCTEM CICUAILHOTO Ha3HAYCHUSI.

2. Heap Hay4HOIi paGoThI.

Lenpro paboTHI SBIAETCS MOBBIMICHUE HAACKHOCTH (PYHKITHO-
Huposanus BC crienuanbsHOTO Ha3HAYEHUs B YCIOBUSX BO3ACHCTBHS
JeCTa0MIN3UPYIONINX (HaKTOPOB B CUCTEME JIEKTPOITUTAHUS 32 CUET
COBEPIIICHCTBOBAHUS €€ TIOCTPOSHUSI.

3. 3agaya Hay4yHOIl padoThI.

KonkpeTHoii QyHIaMEHTaILHOM 33/1aueii B paMKax MpoOJIeMbl,
Ha pelIeHre KOTOpOW HampapieHa pabora, sBIsieTcss pazpadoTka
KOMITJIEKCHON METOJMKH TTOCTPOSHUS CUCTEMBI dnekTponuTanus BC
Kak uHTepdeiica 1 000CHOBaHKME YACTHBIX TEXHUYECKHUX PEIICHUN 110
YCTpaHEHUIO MCTOYHHKOB COOEB C Y4E€TOM COBPEMEHHBIX JIOCTIDKE-
HUH MHKPORJIEKTPOHUKH M KOHCTPYHUPOBAHUS IIH(PPOBHIX Y3IIOB.

4. Hayunasi HOBM3HA M TeopeTHYeCcKAasi 3HAYUMOCTh Hay4-
HOM padoTHI.

Hayunast HOBU3Ha 1 TeopeTHdecKas 3HaYMMOCTh paboThl 00y-
CIIABJIMBAIOTCS CIICAYIOIIUMH HOBBIMUA HAyYHBIMU pe3yJbTaraMu,
MOJYYEHHBIMH B XOJI€ HCCIICJIOBAHWI: YCOBEPIICHCTBOBAHHAS MO-
nenb (EeppuTOBOrO MAarHUTONPOBOJAA C HEMPSIMOYTOJBHOM IETIeH



ructepesuca (HII') m nuamMarHUTHBIM 3a30pOM JUIS pacueTa mapa-
MeTpoB TpanchopmaropoB BUII wactHoro mpumenenus B BC, otiu-
Yaromasics OT U3BECTHBIX YUETOM HeNapasuleIbHOCTH MOBEPXHOCTEH
3a30pa B ABYX IUIOCKOCTAX, Oa3upyromiasics Ha 3akoHax MakcBelia B
MIPUMEHEHNU K MarHWTHBIM LEMSM C HCIIOb30BaHUEM METOAa pe-
IeHnsT MaTPUYHBIX ypaBHeHHd mo Cappiocy; cxema OUII musa mo-
KaJpHOrO TnuTaHus sHeproeMkux BUC, opuruHambHOCTH KOTOpOM
3aKJII04aeTcs B OTCYTCTBUM B HEW JOMOIHUTEIHHOTO HCTOYHMKA H-
TaHUs 3a CYET BBEICHMSA BOJBTAOOABKM B LEMM 0a3bl BBIXOIHOIO
TPAH3UCTOPA U MEPEBOAA €T0 B MHBEPCHBIN PEeKUM, NOTPeOOBaBILIAs
JUISL MOZICNIMPOBAaHUs €€ PaOdOTHl MPHUBJICYCHUS TOTIOTHUTEIBHBIX Ta-
paMeTpoB TPAaH3UCTOPA, MOMYYAEMBIX IIyTEM HX IKCTPAKLHUH U3 €ro
BOJIBT-AMIIEPHBIX XAPAKTEPUCTHK; METOX OIpPEAEICHUS MapaMeTpoB
COCTaBHOTO €MKOCTHOTO (HIIbTpaA (U3 AIEKTPOTUTHYECKOTO, KepamMu-
YEeCKOro M TIeYaTHOTO KOHJEHCATOpPOB) B LEMAX MHUTAaHUS MOZYISA
ypoBHs DM, OTIMYAIOIIUICS NCIIOIBb30BAHUEM MPU AHATUTHYECKOM
OIMCAHWU PKBUBAJICHTHOW CXeMbI (HIIBTPa 3aJaHHBIX aMIUIUTYIHO-
YaCTOTHBIX XapaKTePUCTHUK MH()OpMAIMOHHBIX cUrHalioB u [lebaes-
CKOHl MOZEH MOJIIPU3aLUN KOHACHCATOPOB; KOMIUIEKCHAsI METOMKA
noctpoenus anekrponutanus BC, B KOTOpoH, B OTIIMYME OT U3BECT-
HBIX TOAXO/I0B, CUCTEMa IEKTPONUTAHUS MPEACTaBIeHa B BUAE UH-
Tepdelica ¢ ero JEeKOMITO3UIIMEN Ha MOCIeI0BATebHYIO Lenb (QYHK-
LHUOHAIBHO 3HAYMMBIX YYacTKOB, MCCIEAOBaHUA 1O 3G (HEKTUBHOMY
MIOJIABJICHNIO0 TIOMEX B KOTOPBIX MPOBOIATCS MHIUBUAYAIBHO: BBOJ
MEPBUYHON ceTH B cTOWKy (OM3); pa3Boaka MEepBUYHOM CETH IO
Oonmokam (OM2); MUHBI MUTaHWUS PA3IMYHBIX HOMHHAJIOB B OJIOKE;
BUII ¢ HOMMHanaMH OTpaHWYEHHOTO NMPUMEHEHHMS, YCTaHABIHBae-
MBI HETIOCPEJCTBEHHO Y HArpy3KH; JOKAJbHBIA y4acTOK Ha Iedar-
Hoii mare OM1 ¢ GonpLIM MoTpediIeHneM MOIIHOCTH; (QUIIBTP IMHU-
TaHud B Moayse OM1.

5. IlaTeHTHO-TMIEH3NOHHAS EeHHOCTH HAYYHOIi padoThI.

Pesynbrarel HaydHOW pabOThI TIPE/ICTABICHBI B CBHJICTEIBCTRE
O perucTpainyy JIEeKTPOHHOTO pecypca, a Takxke BHeapeHbl B HULL
IMBO (r. TBepb), Muno6oponsl Poccun, OAO HUUII um. B. Tuxo-
mupoBa (T. Kykosckwuif), OOO «HTL| KOMIBIOTEPHBIX TEXHOJIOTHMA
«TOP» (r. Cankr-Ilerep0Oypr), OAO «MIIIT Pyoun» (1. Ilenza), OAO



«PamuozaBony (r. [lensa).

6. MaTepuaJjbl U METOAbI HCCJIEOBAHMS.

[Ipu BBITTOTHEHUN UCCIIEAOBAHUIN UCTIONB3YIOTCS METOABI TEO-
pUU TUHEWHBIX U HEJIMHEWHBIX 3JEKTPUUYECKUX IeTNel, METOAbI aHa-
JIu3a MEePEXOAHBIX MPOLIECCOB, METOABI TEOPUU BEPOSTHOCTH U Ma-
TEMaTHIeCKON CTAaTHCTUKH, METOJBI MOACITHUPOBAHUS U MPOEKTHUPO-
BaHUS AJIEKTPOHHBIX ycTpoiicTB Ha CAIIP.

7. IlpakTuyecKkasi WEHHOCTb PaOOTHl ONpeAeNsieTcs: MOoIy-
YeHHBIM aHAJTUTHYECKHUM aIliapaToM JUIs BEIOOpA THUMA Ipocceer u3
nepeuds Ha yaudunuposanusie y3mei HUOMU BA0.071.000.1054 ¢
LEJIBbI0 TPOSKTUPOBAHMS (UIBTPA MEPBUYHON CETH; MPEAIOKESHHBI-
mu JokanbHeiMu OUII B 2 BapuaHTax: ¢ JONOJHUTENbHBIM UCTOYHU-
KOM THTaHWs (€CIM OH MMEETCS B COCTaBe HMHTepdeiica MUTaHUS
6noka BC) u ¢ eMKOCTHOH BOJBTHO0ABKOH; pa3paOOTaHHOW KOM-
TUIGKCHOH METOIUKON TOCTpOoeHHs HHTepdeiica 3MeKTpONUTaHHs
BC, moszBomstomasi 3a cyeT JEKOMIIO3WIIMK M TIOCIIEN0BATEIHHOTO
MMPOEKTUPOBAHUS DJIEMEHTOB OT IMEPBHYHOTO IMUTAHHS IO TOAAYH
MUTaHMUs Ha 3JIeMEHT B Moxyie OM1 koMIeHCHpOBaTh BO3JEHCTBHE
nectabunmsupyromux Gaxropos ¢ yaeroM cnenupuku ACY crernu-
ATHHOTO HAa3HAYEHUS U C LENbI0 CHIKEHUS KOJTHYECTBa COOECB.

8. Cnucox JuTepaTypbl, ONMy0JMKOBAHHOi aBTOpamMu
10 TeMe HAYYHOH padoThI:

1. bapanosa XX.M. KommuiekcHbIA OAXOA K MOCTPOCHUIO UH-
Tepdelica MUTaHUS BEIYUCIUTEIBHBIX CUCTEM M3JICIUI CleUabHO-
ro HasHadenus // Paguorexuuka. 2011. Ne 4. C. 7 — 13.

2. bapanosa JK.M. Crioco0 NoOBBIIIIEHNST TOMEXOYCTOMYMBOCTH
AIIEKTPOHHBIX MOMYJIEH BBIYMCIUTEIBHON CHCTEMBI PEabHOTO Bpe-
MEHH 3a CueT MolepHu3anuu uHtepdeiica muranus/BA BIIBO BC
P®. Cmonenck, 2011. 10 c. Jen. B LICU® 2011, ®H B72286.

3. bapanoBa XX.M., IlaBmouenkoB C.H., Xmomorkun JI.B.
[TnanapHelii TpaHchOpPMATOp BTOPHUYHOTO HMCTOUHHMKA mHTaHus //
BblunciuTenbHbIE  CUCTEMBI pealibHOr0 BpeMeHH U IudpoBbIe
ycrpoiictea. 2009. Beim. 2. C. 60 — 75.

4. bapanosa XX.M., IlasmouenkoB C.H., Xmonorkun /[.B., be-
kumeB A.T. [locTpoerne cucTeMbl MTUTaHUS B SIEKTPOHHOM MOJYIIE
/| BbrumcnuTenbHble CHCTEMBI pPEabHOTO BPEMEHH W LU(PPOBBIC
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ycrpoiictea. 2009. Beim. 2. C. 89 — 98.

5. bapanosa XX.M., I1aBmrouenkoB C.H. KomrrekcHBIH 1TOIX0
K IOCTPOCHHUIO IIOMEXO03aIIHUIIEHHOI0 HHTepdeiica IMeKTpOnUTaHusA
BBIYHCIUTENBbHBIX cucteM // Hayu. Tp. akagemuu. Bpim. 16. Cmo-
nenck, M3n-so BA BIIBO BC P®, 2009. C. 119 — 128.

6. bapanosa JX.M. IIpob6iaeMbI TOCTPOCHHS BBICOKOIIPOM3BO-
JUTENBHBIX BEIYUCIUTEIBHBIX CUCTEM B 00pa3nax BOOPY:KEHHS BOM-
cxoBoii [IBO/BA BIIBO BC P®. Cmonenck, 2009. 10 c. Jlen. B 060-
pounoii Texuuke 2009, per. Ne 89/32.

7. bapanosa JXX.M., [TaBmouenkoB C.H. [TocTpoenne KoppeKT-
HOW CHCTEMbl MHUTaHUs MEPCIEKTUBHBIX BBIYMCIUTENBHBIX CHCTEM
peanbHoro Bpemenu // Mubopmarmonnsiit 6routetenb Ne 18. Cmo-
neHck, U3n-so BA BIIBO BC P®, 2009. C. 325 — 333.

8. bapanosa XX.M. Ocobennoctu npoektupoBanust BUIT mis
HOMHUHAJIOB TMHUTAaHUS OTPAHUYEHHOTO NPHUMEHEHHsS YMPABISIOMINX
BC usznenuit B TIBO // Uudopmarmonnsiii Oromietens Nel8. Cmo-
neHck, U3n-so BA BIIBO BC P®, 2009. C. 334 — 345.

9. Bapanosa X.M. [lecrabunusupytomune (HakTopbl MpU dKC-
wiyaraiun BC uznenuii B TIBO // C6. matepuanoB Mexkadenpaib-
Horo cemmuHapa «Bompocsl nHpopmaTH3auuu y4eOHOro mpouecca,
Hay4HbIX HCCIeNoBaHMA M ympasieHus». Cmonenck, M3n-so BA
BIIBO BC P®, 2010. C. 12 — 21.

10. bapanosa XX.M., IlaBmouenkoB C. H. JlokanbHblil popmu-
poBarellb UMITYJIBCHOTO MUTaHus nonynpoBogHukoBeix BUC // CO.
Hayd. TpynoB «KoMIbIOTEpHBIE TEXHOJIOTMH W WH(POPMAIMOHHEIC
cucteMbl». Bein. 4. Cmonenck, U3n-so BA BIIBO BC P®, 2010.
C. 42 -51.

11. bapanosa JXX.M., [1asmouenkoB C. H. [lytu obecnieueHus
c00CyCTOMYMBOCTHA BBIYMCIIUTEIBHBIX CHUCTEM H3JIENNN BOWCKOBON
ITIBO co cropouns! amekrponutanus // CO. Hayd. TpynoB «Kommbro-
TEPHBbIE TEXHOJOTUU M WHPOPMAIMOHHbIE cCUCTeMBD». Bhim. 5. CMmo-
nenck, M3n-8o BA BIIBO BC P®, 2008. C. 53 — 58.

12. bapanosa XX.M. O npobnemax MCIIoIb30BaHUsI HOBOH dJie-
MEHTHOH 0a3bl B BBIUMCIIMTEIBHBIX CHCTEMAaX M3IEINH BOWCKOBOM
ITIBO co croponsl anekrponutanus // CO. Hayd. TpynoB «Komribro-
TEPHBIE TEXHOJOTMU U MHPOPMALMOHHbIE cUCTeMbl». Bhim. 8. Cmo-
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nenck, M3n-so0 BA BIIBO BC P®, 2008. C. 59 — 64.

13. bapanora JXX. M. KoMIekcHBIN MOIX0A K MPOCKTHPOBA-
HUIO CHCTEMBI dIIeKTponuTanus yrpasisttonmx BC nznenwii Boicko-
Boii [1BO // C6. Hayu. TpynoB «KoMITbIOTEpHBIC TEXHOJOTUH U WH-
(dbopmaronnsie cuctembl». Boim. 9. Cmonenck, M3n-so0 BA BIIBO
BC P, 2008. C. 28 — 33.

12



Bopoobes K.A.,

npenojgaBatesb Kadeapbl 3eHUTHOTO PaKeTHO-apTHILIEPUICKOTO
Boopyxenus 3PK, II3PK u 3A BA BIIBO BC P® M. Maprmana
Cogerckoro Coroza A.M. BacuneBckoro, K.TeX.H., Maiiop

AJanTuBHasi CUCTEMA YIIPABJICHUS 3¢eHUTHOMH pPaKeThl
¢ NIpUMeHeHUEeM AJITOPUTMOB HEYETKOM JIOTUKHU

1. AKTyaJIbHOCTH ¥ IPOGJIEMATHKA HAYYHOI padoThI

Ha ceromnsmHuili neHb CHUCTEMBI yNpPaBICHHUS CaMOHABOIS-
LIMXCSl 3€HUTHBIX ympaBisieMbix pakeT (3YP) He oOmamatoT nmocra-
TOYHBIMU CBOWCTBAMH AaJalTUBHOCTH K YCJOBUSIM HaBEACHUS,
B YaCTHOCTH, K MAHEBpY BO3AYIIHOW Ienu. BemeactBue 3Toro mo-
TEHIMaJIbHbIE BO3MOKHOCTH 3€HUTHBIX PakeTHbIX KomIuiekcoB (3PK)
MO MOPaKEHHUIO BO3MYLIHBIX IIeJiel B TOJIHOM O00BEME HE HCIONb3Y-
ores. g agantauuu KoHTypa camoHaBeaeHust 3YP k u3MeHsto-
LIMMCSl YCIIOBHSM HEOOXOAMMO KOPPEKTHPOBaTh MapaMeTpbl HIIH
CTPYKTYpPY KOHTYpa.

2. Heap Hay4HOIi padoThI

Lenpro maHHOW pabOTHI SBISAETCS pa3padOTKa TAKOTO YCTPOM-
CTBa, JOTOJIHSAIOUIETr0 TPaJWIMOHHBIM KOHTYp CaMOHAaBEJCHUS 3e-
HUTHOM PaKeThl, KOTOPOE YCIEHIHO OBl pelrajo 3ajaady aaanTaiuio
CHCTEMBI YIIPABJICHUS MOJIETOM K M3MEHSIOIINMCS YCIOBUAM U pado-
TaJIo KaK B MJICATbHBIX YCIOBUSAX HABEAEHHS, TaK U NPU UX HapyIle-
HUSIX.

3. 3agaya Hay4HOIl padoThI

KonkpeTtHoii 3a1aueil B paMkax npoOJIeMbl, Ha peleHne KOTo-
poli HampaBiieHa pa0ora, SIBISIETCS CHHTE3 CHCTEMbI YIpPaBICHUS
3YP, aganTuBHON K U3MEHSIOIIMUMCS U HEONPEACIEHHBIM YCIOBUSIM,
C IPUMEHEHHUEM aJITOPUTMOB HEUETKOM JIOTUKH.

4. MartepuaJibl 1 MeTOAbI HCCIe0OBAHUA

LlenenamnpaBieHHOE BBITIOJHEHNE MaHEBpa IIENbI0, MPH KOTO-
POM MOSBIAETCS TPEThs M O0Jiee BBICOKHE MTPOU3BOAHBIE TAIBHOCTH,
CKOPOCTH U YIJIOBBIX KOOPJMHAT, IPUBOJUT K CPBIBY COTIPOBOXKICHHUS
u ipomaxy 3VYP.

Cucrema camoHaBeneHusi 3YP Oyzer ¢yHKIMOHHPOBATH
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B YCJIOBHSIX HEOIPEAEIEHHOCTH, 00YCIOBICHHBIE KaK BBIIOJHEHUEM
LEJIBI0O MAHEBPOB YKJIOHEHUS, TaK M HEAOCTYIHOCTHIO IPSMOIO H3-
MEpEHHUsI BCEX KOOPIMHAT BEKTOPAa CKOPOCTU LIEIH M COOCTBEHHBIX
napaMmeTpoB IBWxkeHHus 3YP. D10 co3maeT onpeneneHHble TPYIHOCTH
MpU CUHTE3€ afalTHBHBIX crcTeM ynpasieHus nonetom (CYII) 3VP,
KOTOpPBIE TOJDKHBI C BBICOKOH TOYHOCTBIO HABOIUTH PAKETY Ha LiENb
KaK B HJCAIBHBIX YCIOBHAX, TaK U IIPU PE3KOM MX U3MEHEHUHU.

Ha 6opty 3YP HeoOXomumo WMETh yCTPOWCTBO-PETYISITOD,
obecnieunBaromiee amanramuio CYII mpu camonaBenmennn 3YP Ha
MaHEBPHUPYIOLIME LIEIH, U LEeJIecO00pa3sHO UCKaTh TAKOH PEryiasTop
clieyeT B Kiacce HEYETKUX cymnepBu3opHbIXx CAY, xak Haumbomee
YAOBIETBOPSIOIIME TPEOOBAaHUSIM MPOCTOTHl PEATU3ALUN U OBICTPO-
neiictBust. s paspaboTku perynstopa cieayer oOOCHOBATH €ro
CTPYKTYpY, QJITOPUTM (QYHKIIMOHHPOBAHHS M CIIOCOO TEXHUYECKOU
peanu3aiuu B cucTeMe yrpasiieHus moaerom 3YP.

CuHte3 perynsaTopa ObUI IPOBEAEH IO CIEIYOLIEeH METOIUKE.

1. OnpezneneHue CTPYKTYpbl CUCTEMBI TPAEKTOPHOTO yIIpaBiie-
Hus (CTY) ¢ Heuetkum cynepBuzopHbeiM perynstopom (HCP) camo-
HaBogsmencsa 3YP.

2. [locTpoenue 6a3wl 3HaHMH O10Ka HeueTKoro BeiBoAa (BHB).

3. ®opmuposanue agantuBaoro aaropurmMa BHB HCP: BriGop
BuJia (YHKIMNA MPUHAUICKHOCTH HA MHOXKECTBE HEUETKUX yrcel F;
(hopMHpOBaHHE COBOKYHMHOCTH HEUETKMX NPOAYKIHMOHHBIX HPaBUIL
BBejieHue Heu€TkocTh ((hazzudukaius); BHIOOP alropuT™Ma HEYETKO-
rO BBIBOJIa M MEXAaHH3Ma €r0 peanu3ally; MPUBEACHUE K YETKOCTU
(medazzudukarus).

4. Bribop crnocoba texHnueckoi peanmzanuu HCP B CTY
3VP.

5. Pe3ynbTarthl, TeopeTu4eckasi HEHHOCTh HAYYHOIl padoThl

Mopnens HCP npencraisier coOOl HEYETKYIO CHCTEMY, BBI-
MOJIHEHHYI0 B npuwioxkenun Fuzzy Logic u Simulink kommbroTepHoi
cpenst MATLAB. B ato#t ke cpene paspadorana u momens CTY
3YP ¢ npuMeHEeHrnEeM anropuTMOB HEUETKOTO CYNEPBU30PHOTO PETY-
JUPOBAHMS, TO3BOJISIIONIAS OLEHUTh PaOOTOCTIOCOOHOCTH aJamTHB-
HOM cuctemsl ynpasnenust 3YP (pucynok 1). g BHeceHns cimy4aii-
HOTO, 3apaHee HEeolpeAeTIeHHOr0, (PaKTopa B UCCIELyeMbIi MPOLECC
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HaBeJCHHU MOJENb LeTd GOpPMUPYET MOCTPOSHHUE CITy4YaiHON TpackK-
TOPHUH IABMKEHHS MaHEBPUPYIOILETO CaMOoJIeTa.

MOZENb MOOENb| Wk
LEMM HCP
Wy & A W
| MomEnb| | MomEnb|, & [wmopens| Mw | MOBETH
Wl ks g =T YBK An-p | 9
e

Pucynok 1-CrpykTypHas cxema Mojienu KoHTypa camoHaBeaeHus 3YP ¢ HCP
B kauecTBe npuMepa Ha pUcyHKE 2—3 IPHUBEICHBI PE3YIbTAThI
MOJIEIMPOBAHNUS MIPOLECCa HABEACHUS PAKeThl Ha IENb, COBEpPIIAIO-

LIYI0 MaHEBP «Pa3BOPOTY.

H,m

2000 q/

1500

500 2

Pucynox 2—Tpaexropust HaBeneHust 3YP ¢ HCP Ha 1ensb, coBeplIaronryl0o MaHEBD
«pazBOPOT»

1-3YP ¢ HCP;
2—TIPOTOTHIIA C TPOTIOPIIMOHAIBEHBIM CONMKEHUEM;
3-TpOTOTHIA C IPUHYIUTEIBHBIM MIEPEKIIOUCHUEM
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Pucynok 3-I'padkn n3smeHeHus yrIoBOH CKOPOCTH JIMHUH BH3NPOBaHusA &

Kak BumHO W3 pHCYHKOB, Ha OOJBIIEH YACTH TPACKTOPHUU
HaBeICHHE PAKEThl OCYIIECTBISIETCS B PEXXHUMeE OIM3KOM K IMapal-
JENLHOMY COJMDKCHUIO, T. €. 10 TPACKTOPHH ONU3KOH K TPSMOIH-
HElHOM, a B ciy4asx ¢ nporotunoM 3YP Habmromaercst cpslB camo-
HaBEACHHA. JTO JOKa3bIBAET aJaliTUBHBIE CBOWCTBA CUCTEMBI yIIpaB-
JIEHUS 3a CYeT MPUMEHEHHS aJiTOPUTMOB HEYETKOW JIOTUKH.

6. Cnmucok JMTepaTyphl, ONMYOIHKOBAHHBII ABTOPOM IO
TeMe HAyYHOIl padoThI

1. Xyrtopckoit U.H, BopoOnéB K.A. ApantuBHas cucrema
yIpaBieHHs camoHaBojsmencs 3YP ¢ HeueTKuM CymnepBHU3OPHBIM
perynupoBanueM. Cratbs. BectHuk BotickoBoit [IBO, Bein. 1/ Cmo-
nerck: BA BIIBO CB P®, 2009. C. 25 — 29.

2. Bopoobsés K.A., Xyropckoii U.H, bepkc [1.I1. Cucrems aB-
TOMAaTHYECKOTO  yMpaBieHHs ¢ HeueTkuMu moxensimu. Crarbs /
Hayunbie Tpynsl BoenHnol akanemum, Beimyck 22. CMmoseHck: BA
BIIBO BC P®, 2010. C. 12 — 16.

3. Bopo6béB K.A. Crioco6 amanTanuu CUCTEMBI YIpPaBICHUS
CaMOHABOJSIIMXCS] 36HUTHBIX YNPaBIAEMbIX PakeT ¢ MPUMEHEHHEM
HEUETKOro CyINepBHU30pHOro perynuposanus. Cratbsi / Marepuaisl
XI| mexmyHapogHoi HayqHO-TeXHHUYecKor KoH(pepeHun «Kubepne-
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THUKa M BBICOKHE TexHomoruu 21 Beka». COopHHK noknanoB. Tom 1.
Boponex: u3n-80 BopoHEXCKOro rocy1apcTBEHHOTO YHUBEPCHUTETA,
2010. C. 210 — 217.

4. BopobnéB K.A. CucremMbl aBTOMAaTHUECKOTO YIPaBICHUS,
(YHKIMOHUPYIOLIHE B YCIOBHAX HEOMpeNesieHHOCTH. JlenoHupo-
BaHHas pykoruck. HB. Ne B — 7184 / CoopHHK pedeparoB AemoHH-
poBaHHBIX pykonucei. Bemmyck Ne 91. M.: IIBHU MO P®, 2010.
C. 38.

5. Bopo6nér K. A. Mcronb30BaHue armapara HEYEeTKOH JIOTHKH
B MHTEpEcax aJanTaluddl CUCTEMbl YIIPABICHUS CaMOHABOASALIMXCS
3eHUTHBIX YIpaBIIsieMbIX pakeT. MHTepHeT-cTaThs / DNeKTPOHHBIH
MeIUKO-MaTeMaTHIeCcKuil XypHan «Maremarudeckass MOpGhOIorus»
tom 9, Beiyck 1, Ne 0421000004\0014. Cmosnenck: u3n-8o CMosieH-
CKOM rocyapcTBeHHOU MeIUITMHCKON akagemuu. 2010.

6. Bopooner K.A. Cuctemsl ynpaeienust 3YP ¢ npumenenuem
HEYETKOTO CYNEPBU30PHOTO perynupoBaHus // ABromaru3anus
u coBpeMeHHble TexHomorun. Ne 2, 2011. C. 14 — 18.

7. CBUAETENBCTBO 00 OPUIMATEHONW PETHCTPAIIMH TPOrPAMMBI
st OBM B UHCcTHTYTE HaydHOH mH(pOpMalmu u Mmonutopunra PAQO,
OOBPHuO Ne 15490. Hewerkwii CymepBH3OpHBIH perymsaTtop /
Bopo6sér K.A., dunorenos C.H, Xyropckoii 1.H., 2010.

8. CBuzeTensCTBO 00 OPHUIMATEHON PETHCTPAIIMH TPOTPAMMBI
it OBM B UncTutyTe HayuHoi nHdopmaunu 1 Morutopunra PAO,
OOBPHuO Ne 15734. Koutyp HaBenenuss 3YP ¢ HeueTKuMm
cynepBu3opHbIM peryiastopoM / Bopoosée K.A., ®unorenos C.H,
Xytopckoit M.H., Kagyuenko U.B. 2010.

9. CBuzeTenbeTBO 00 0UIMANTBHON PErHCTPaLUK IPOTPaMMBI
st OBM B UHcTuTyTe HayyHOl nHMDOopManuu 1 MoruTopunra PAO,
ODOPHuO Ne 16973. Ciyuaiinsiii maneBp / BopooséB K.A., Map-
yeHkoB J.A., Kagyuyenko U.B., 2011.
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I'pymixesuy 1O. O.,

aIBIOHKT Ka(eIpbl 3HUTHOTO PAaKETHOTO BOOPYKCHHUS
3PC u 3PK M/] BA BIIBO BC P®

uM. Mapmana Coserckoro Coro3a A.M. Bacunesckoro

Cnoco0 1 aJropuTMBbI pacnpeaeieHus
yenauii nonpasaenenuii [IBO mcop (T6p)
HA OCHOBE MET0Ja HeYeTKOr0 JOrM4eCKOro BHLIBOIA

1. AKTyabHOCTH U MPO0JIeMATHKA HAYYHOH PadoThI

CyIecTBYIOT CIOKHBIE OpPTaHW30BaHHBIE CHUCTEMBI, KOTOPbHIE
NEHCTBYIOT B YCIIOBUSIX Je(UIIUTa BpeMEHU Ha 00pabOTKy OOIBIIOTO
KoJn4yecTBa MH(OpMALUH, KaK KayeCTBEHHOH, TaK M KOJIMYECTBEH-
HOM, Ha BBIPAOOTKY M MpHHATHE pelieHuid. B GonpmMHCTBE cuTya-
U, 4TOOBI YCIOKHHUTH TPOLIECC YMPAaBICHUS, MPOTHBOOOPCTBYIO-
el CTOPOHOH NPHMEHSIOTCA CHENHANbHBIE MEphl, CHHKAIOLIHNE
TOYHOCTb M JIOCTOBEpHOCTh MH(Gopmanuu. K cucremam, ¢yHKIHO-
HUPYIOIINX B MOJOOHBIX YCIOBHUSIX, OTHOCHUTCS CHCTEMa YIPaBICHUS
oraeM rpynnuposku [1BO.

OnHUM W3 myTell TOBBIIEHUS PPEKTUBHOCTH (PYHKIIMOHU-
pOBaHUA CUCTEMBI yIpaBiieHust orueM rpynmnupoBku [1BO sBisercs
aBTOMAaTH3alUs TaHHOTO TIpoliecca C MPUMEHEHUEM HHTEJJIEKTyallb-
HBIX T€XHOJIOTHH.

B cymectByromux ACY rpynmupoBok [IBO nemocrarodno
MOJTHO aBTOMAaTHU3WPOBaHA (QYHKIMS paclpelclieHus YCWINH,
a ee MHTEJUIEKTyaJIn3alysl ellle He pellleHa. YKa3aHHbIE 00CTOsATeNb-
cTBa TpeOyIOT NepecMOTpa AITOPUTMOB paclpeleNieHns] YCUIUH
rpynmupoBkr [1BO u ux aganranuu K HOBBIM YCIIOBUSM (YHKIIHO-
HUPOBAHUSI.

OnHolt U3 TakuxX uaeH siBisieTcs pazpadoTKa crocoda U anro-
putMoB pacrnpenenenus ycuinii B ACY Boiick [IBO Ha ocHOBe Me-
TOJIa HEYETKOTO JIOTMYECKOr0 BBIBO/IA.

2. lenb HaydHOH padoTHI

Lenbto paboThl sBISETCS TOBBINICHHE APPEKTUBHOCTH
yrpasjieHus oraeM nojpasaenenuii [IBO mMcOp (TOp) 3a cuer peanu-
3amuu B ACY cniocoba u anroputMoB PY Ha ocHOBe MeTona HeueT-
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KOTO JIOTHYECKOT'O BBIBOJA.

3. 3agauu Hay4HOIi paboThI

Lenp HaydHON pabOTHI MOCTHTAETCS PEIICHHUEM CIIETYIOIINX
3ajay4:

aHanM3a COAEP)KaHMS U CTPYKTYpBl aJrOPUTMOB pacrpesesne-
HUS YCUJIMH B COCTaBE alrOPUTMOB OOEBOTO YIIPaBICHHS TOIpa3/e-
nenuit [IBO mcop (mbp) m npouiecca ux BeIOOpa;

pa3paboTKH crocoba pachpeaeieHus] YCHIUN moapasaeacHuit
I[IBO mcoHp (mbp) Ha OCHOBE METOMA HEUCTKOTO JIOTHUECKOTO BBIBO-
na;

pa3paboTKHN aNrOpUTMOB paclpeAesCHUs] YCHUIIUI I yCIOBUH
BBICOKOTO KadeCTBa WH(OPMAIMOHHON MOAENH OOCTaHOBKH (airo-
PUTMOB pachpe/ielicHUs] YCHITUI MEPBOro THIA);

pa3pabOTKH aJITOPUTMOB PaCHpPEACICHUS YCUIIUN JJIs1 YCIOBHIMA
HEJ0CTAaTOYHOTO KavyecTBa WH(POPMAIMOHHONH MOJAETH OOCTaHOBKH
(asrOopUTMOB pacTpeneNeHns yCUIIN BTOPOTO THIIA);

BBIOOpa TIOKa3aTeled M KPUTEPHUEB OLEHKH A(PPEKTHBHOCTH
yhpaBjieHus orHeM mnonpaszneicuuii [IBO mcOp (mop) mis oueHKu
MPeNIaraeMoro crnoco0a v aNropuTMOB PACTIPENICIICHHS YCHITHH;

YCOBEPIICHCTBOBAHHUS METOIUKH OICHKH S(PPEKTUBHOCTH
yhnpaBjieHUus OrHeMm mnoxapasaencHuit [1BO mcop (mbp) ¢ yverom
MpeyiaraeMoro crnocoba v alropuTMOB pactpeieNieHHs yCHITH;

OlleHKU 3(P(PEKTUBHOCTH YNpAaBICHUS OTHEM MOApa3IeICHUI
I[IBO mcoHp (mbp) c ucnonb30BaHUEM TPEATIAraeMoro crocoda u ai-
TOPUTMOB pacHpeneICHUs] yCUIIN;

00OCHOBaHUSI PEKOMEHIAIMI TI0 MPAKTUYCCKOW peaTu3aliiu
MpeyiaraeMoro crnocoba W ajirOpUuTMOB paCHpeeliCHUs YCHITUi
B CTPYKTYpE ajropuTMOB OOEBOrO YIIPABJICHUS TEPCICKTHBHBIX
ACY.

4. HayyHasi HOBU3HA U TeOpeTHYECKAsA 3HAYNMOCTDH PadoThl

Hayunyroo HOBU3HY PabOTBI COCTaBISIIOT: 1) pa3paboTaHHBIN
Croco0 peleHus 3ajaul pacrpeaesieHus YCUITHN, 3aKITFI0YaroNics
B y4deTe Ha OCHOBE METOJa HEUETKOIrO JIOTHUYECKOTO BBIBOJIA YPOBHS
OTHEBBIX BO3MOXKHOCTEH cmi u cpenactB [1BO mcop (mbp) n xade-
cTBa HH(OPMAIIMOHHOW MOJIENI 0OCTAHOBKH M B BHIOOPE THUIIA aJro-
PUTMOB pacmpeseieHus] yCHIMH U o0eclieunBarolnii aBToMaTn3a-
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LU0 TIpoliecca BEIPaOOTKM PELICHUI Ha pachpeaeieHue YCHIIHHA 1o
BEJIEHUIO OTHS 3€HUTHBIX moapasnenenuit [IBO mcop (mop) B ycio-
BHSX BO3MOJKHOTO W3MEHEHHs KadecTBa MH()OPMAIMOHHON MOIETH
obctranoBku Ha KII (ITY), BBI3BaHHOT'O PagUO3JIEKTPOHHBIM MPOTH-
BOJICHCTBHEM MpOTHBHUKA cpencTBaM pasBeakun CBH u orneBbiM
cpenctBam I1BO; 2) ycoBepineHCTBOBaHHBIE M pa3padOTaHHBIE Ha
OCHOBE METO/Ia HEUYETKOTO JIOTUYECKOT0 BBIBOJIA aJlTOPUTMEI (TIEPBO-
O W BTOPOTO THWIIOB) PEUICHHUS 3aJadd paclpelesieHHsT OTHEBBIX
ycmimii 3eHUTHBIX noapasnenennit [IBO mcop (mop) nns mepcenek-
tuBHBIX 00pa3noB KCA ux KII (I1Y), peanusyromme paspaboTaH-
HBIH CTIOCO0 pacipeeNieHnsl YCHUIUI B 3aBUCUMOCTH OT YPOBHS H3-
MEHEHUS Ka4ecTBa HHPOPMAIIMOHHON MOJENTH 0OCTAHOBKH.

TeopeTtnueckoe 3HaueHHE PabOTHI 3aKIIOYAETCS B HAYYHOM
00OCHOBaHUM TPEIUIOKEHHOTO CrHoco0a pachpeleNicHus —YCHIIHHA
B 3aBUCHUMOCTH OT YpPOBHS KauecTBa MH(OPMAIMOHHOW MOJENN 00-
cranoBku Ha KII (IIY) m crenmeHm mpoTHBOAEWCTBUS MPOTHBHUKA
MIpH BBHIOOpE aNTOPUTMOB pacHpeiesieHus] YCHIHNA, B 00OCHOBaHUH
HCO6XOI[I/IMOCTI/I yu€Ta HEIMOJHBIX W HCAOCTOBCPHBLIX JAaHHBIX HWH-
(hopMarmoHHOW MOJIeNnn OOCTAaHOBKH TIPH PEaH3alfi alrOPUTMOB
pacmipezieieHus] yCUJINi, a TakKe B YCOBEPIICHCTBOBAHUH METOINKHI
olleHKH 3()(GEKTUBHOCTH yIpaBlieHUus orHeM nojapasnencauii [1BO
mcop (mop).

5. MartepuaJibl, MeTOAbI M 00bEM HAYYHOI padoThI

CyTb mpoOieMbl, KOTOPOH MOCBsIIEHA padoTa COCTOUT B IO-
BHIICHHN 3()()EKTUBHOCTH yIpaBieHUsT OOEBBIMH JICHCTBUSIMH
rpyrmmupoBok [IBO 3a cuer amanramuu ynpaBisieMbIX OOBEKTOB
CTPYKTYpPBI YIIPABICHUS OTHEM K YCIOBHSIM 00€BOU OOCTaHOBKH 3a
CYCT MNOBBIIICHHUA CTCIICHHW aBTOMATH3allMKU ITPOLCCCOB YIIPABICHUA
OTHEM W DPa3BUTHS CTPYKTYpPHI aJTOPUTMOB OOEBOTO YIPaBICHHUS.
B paGore packpriBaeTcs ofHa U3 C1a0OM3YYEHHBIX 3a/ad yIpaBie-
Hus orHeM rpynnupoBku [1BO-3amaua pacnpenenenus ycunuii ee
OTHEBBIX PECYPCOB, OT PE3yNIbTaTOB PEIICHHs KOTOPOH 3aBUCHT pa-
LHUOHAJIBHOE paclipelieJieHne OTHEBOTO pecypca cpean OObEeKTOB
ynpasneHnst. CyIHOCTh TaKOTo pacIpeielieHNs] COCTOUT B BhIPabOT-
K€ PalMOHAIBHOTO PENICHUs] Ha BeJleHHE OTHS B BUJE pacrpejielie-
HUSl OTHEBBIX YCWJIMH CpeAy YIpaBiIsieMbIX OOBEKTOB, KOTOPOE J10-
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CTHTaeTCsl 32 CYET PalHOHAIBHOTO PacHpelesieHUs] OTBETCTBEHHBIX
IIPOCTPAHCTB MOAYMHEHHBIX IIPU OTPAKCHHU YJapa BO3AYIIHOTO
[IPOTHBHUKA.

Pemaemass HayuHas 3amaya 3akiro4aeTcsi B 00OCHOBaHUH
U pa3paboTKu crocoda W aNrOPUTMOB PACHPEACICHUS YCHITUHA Mo~
pazaenenuit [IBO mcOp (TOp) Ha 0OCHOBE METOJa HEUSTKOTO JIOTHYC-
CKOTO BBIBOfA. Pemenue Hay4yHO# 3amaun B paboTe JOCTUraercs
paciMpeHreM aJrOpUTMOB paclpeiesieH s YCHIIHA 3a CUeT MpHMe-
HEHMS HOBBIX II€PENOBBIX HMHTEIUICKTYaJbHBIX TEXHOJOIMH. Pedp
unet o peanuszanur B ACY crmocoba M anropuTMOB pacTpeae/ICHAS
YCUJIMI TIEPBOTO U BTOPOTO THIIOB, OCYIIECTBISIONNX CBOE (DYHKIIU-
OHUPOBAHUE HA OCHOBE Y4€Ta Pa3JIMYHBIX MACCUBOB MCXOJHbIX NaH-
HbIX 00 oOcraHOBKe. B paboTe mpeasioxkeH OAWH U3 aBTOMATH3HPO-
BaHHBIX aJaIllITUBHBIX cnoco0oB YIIPpaBJICHUA O6’I)CKTaMI/I CMeENIaHHOM
CTPYKTYpBI YIpaBieHus. 3aaya aJanTaiuy crocoda pacipeaeneHus
YCUJIMH pelleHa 3a C4eT 0OOCHOBAaHHOTO y4yeTa Pa3IMYHbIX TPYIII
JaHHBIX MH()OPMALMOHHONM MOAENH OOCTAaHOBKM INPH pealu3alyu
AJITOPUTMOB pacClpeCaACICHUA YCI/IJ'H/II\/'I, HalpaBJICHHBIX Ha ITOBBIIICHUC
a¢dexkTHBHOCTH yrpaBieHusi orHeMm rpymmupoBku [I1BO, ¢ yduerom
CTEIIEHH IPOTUBOACHCTBHS IPOTHBHUKA.

B ocHoBe uccnenoBanuii Hactosield pabOTHl HCIOIb30BAHBI
MCTOABI CPABHUTCIBHOTO aHalIn3a, SKCHEPTHBIX OLCHOK, HEUCTKOI'O
JIOTHYECKOTO BBIBOAA, CUTYAlIMOHHOTO YIPaBICHHS, UMUTAHOHHOTO
Mozenuposanus. McciaenoBanus 0a3upoBaMch Ha pe3yabTraTax aHa-
JIM3a BOMH M BOEHHBIX KOH(i)J'II/IKTOB IMOCJIICAHUX IleCS[TPIJ'IeTHfI, pe-
3ylbTaTax BOMCKOBBIX YYEHHMH, a TaKXkKe Marepuajiax OTYEeTOB
0 Hay4YHO-HCCIICAOBATEIbCKUX PaboTax.

JloCTOBEpHOCTh pe3yNbTaToB PadOThl MOITBEPIKIACTCS MOJIO-
XKHUTEIbHBIMU PE3YJIbTaTaMH 3KCIIEPUMEHTAJIbHOM MPOBEPKU Ipel-
JIO)KEHHBIX aJITOPUTMOB IPH MOJIEIHMPOBAHUU OTPAKEHHS YIApOB
BO3AYIIHOI'O NPOTHUBHHUKA U UX CXOAMMOCTBIO C YaCTHBIMU PE3YyJIbTa-
TaM¥ U3BECTHBIX UCCIICAOBAHNN B JaHHOW MPEAMETHON 00IacTH.

Pesynbrarel oueHKH 3QQEKTUBHOCTH YIpaBIEHUs OTHEM IIO-
Ka3ajy, 4YTO BHEJpPEHHE W pealn3alys IpeyiaraeMoro crocoda
u anroputMoB PY oOecrneunBaeT moBblmieHHE 3()HEKTHBHOCTH
ynpasieHus orueM noapasnenenuit [1IBO mcop (mop) na 15 — 18%,
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U B TIEPBYIO OUepeb, IpH HU3KOM KadectBe IMO.
6. Pe3yibTaThl M MPaKTHYECKAS EHHOCTH HAYYHOMH pPadoThI

ITonmy4enHnsle B paboTe pe3yabTaThl IO3BOJISIOT:

®  HCIOJNB30BaTh MPEATIOKEHHBIN Coco0 i BbIOOpa anro-
PUTMOB pacnpeeieHns] YCUINi 1-To Win 2-ro TUMa B 3aBUCHMOCTH
OT YpOBHS KauecTBa MH(POpMaAMOHHON Monenu obctaHoBku Ha KII
(ITY) m ypoBHS OTHEBBIX BO3MOXKHOCTeH rpynmupoBku [1BO;

® MPUMEHSTH aIrOpUTM (TPYIHILy aJrOpUTMOB) pacipesesne-
HUS ycuIuil 1-ro TUNa B 3aBUCHUMOCTH OT BBIOPAHHOTO BHJIA pacmpe-
JeNICHHUS YCHIIMH B YCIOBHUSIX BBICOKOTO KauecTBa MH(OPMAIIMOHHOM
MOJIEJIN OOCTAHOBKM KaK JOIOJHUTENIBHBIN K alropurMy Lenepac-
MIpEeNCHHUS;

®  HCIOJb30BaTh AITOPUTMBI PACTPEACICHUS YCHIUH 2-TO
THTIA B YCJIOBUSIX HEMOJHON M HEIOCTOBEPHOH MH(OpMAIMU KaK OC-
HOBHBIE aJTrOPUTMBI OOEBOrO YyHpaBIeHUS U 00ECIeYMBAIOLINE
HanOoJbIIee MOBBIIICHNE Y(()EKTUBHOCTA YIPABICHUS OTHEM TOI-
paznenenuii [IBO mcop (mop).

[IpakTrdeckoe 3HaYeHUE PAOOTHI U €€ LIEHHOCTH ONPENENIOT-
Csl MPEIUIOKEHHBIMH CIHOCOOOM M alrOpUTMaMM PELICHUsS 3a1adyd
pacrnpe/eneHust YCUIMiA Uil CHEeNUANbHOTO MIPOrpaMMHOTo obectie-
yeHus nepcrnekTuBHbIX ACY.

PesynbTarsl pabOTHl BHEAPEHBI:

B OAO HIIII «Py6un» (. Ilensa, aktr Ne 3/50 or 10.02.12)
u B OAO «PagmnozaBony» (r. [lensa, akt Ne 8/49 or 10.02.12) — npwu
pa3paboTKe MPOrpaMMHOTO OOecTieueHHs BBIYHCIUTEILHBIX CHCTEM
ACY Boiick I1IBO CB;

B 167 yueOHOM 1ieHTpe OoeBoii moaroroBku Boiick [IBO CB
(B/4 21043, . 3namenck, akt Ne 9/408/1 ot 06.12.11 r.) — npu npoBse-
JCHUU HCCIICIOBAaHUI alrOpUTMOB paclpenesieHus YCHIUM Ha Tak-
THYECKUX YUEeHHUSIX ¢ 00eBoil cTpenbOoit nmoapasznenenuii [IBO mcop

(mop).
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E:xoB P.T,

npenoaasaTesb Kadenpbl TAKTUKU U ONIEPAaTHBHOTO HCKYCCTBa,
HaydaJbHUK CITYOBI paJIMalliOHHOMN, XHUMHYECKON

u onosornyeckoii 3amutel BA BIIBO BC P®

uM. Mapmana Coserckoro Coro3a

A.M. BacuneBckoro, K.TeX.H., Maliop

I[InanupoBanue cnienuaabHOI 00padOTKH BOIMCK
Ha OCHOBE reOMH(OPMALMOHHBIX TEXHOJIOT Ui

1. AKTyaJIbHOCTH U NPOGJeMaTHKA HAYYHOH padoThI

CoBpeMeHHBIE 0OEBBIE JAEHCTBHUS, XapaKTePU3YIOTCS BBICOKOM
CKOPOTEYHOCTBIO W MaHEBPEHHOCTHIO, PE3KO MEHSIOIIEHCsT o0cTa-
HOBKOM. B ycnoBusix ontumu3saiuu BC PO, nepexona k OpuragHomy
KOMIUJIEKTOBAHUIO COCIMHEHUM 1 YacTe apMUU U COKPAILICHUIO YKC-
JIGHHOCTU JOJKHOCTHBIX Jul oTaeneHus PXDB 3anuTel apMuM BbI-
SIBUJIOCH TIPOTHBOpEYHE, KOTOPOE 3aKI04YaeTcs B HECOOTBETCTBUH
TPaJAULIMOHHOTO TOAXONa K IUIAHUPOBAHHUIO MEPONPHUATHHA CIIeLHU-
anpHON 00paborke (CO) HOBBIM BpPEMEHHBIM YCIOBHSAM. PemmTh
JaHHOE TMPOTHBOpPEYHE BO3MOXKHO COBEPIICHCTBOBAHHEM METOOB
IJIAHUPOBAHUS CIICIUANBHON 00paboTku. Ha ocHOBaHMM BbIIICH3-
JIOKEHHOTO aKTyaJbHOCTh HMCCIIEIOBAHMS OTPENeNsieTCs 3HAuUUTelNb-
HBIM YBEJIMYEHHEM (B IepepacueTe Ha OIHOTO UCIIOTHUTENS) 00bemMa
3aJlau, pellaeMbIX IPH IUIAHUPOBAHMU CIICIHUAILHOW 00paboTKHy,
CBSI3aHHBIX ¢ MpoBoaumon ontumuzanuu BC PO u cokpamenuem
JOJDKHOCTHBIX JHL oTaena Boiick PXbB 3amurtel apMuu, a Takxe
OTPaHUYEHHBIMH CITOCOOHOCTSIMH YEIOBEKa.

2. lHeab Hay4yHOii paGoThl 3aKJII0YAETCS B MOBBIMICHHN 3(-
¢dexTuBHOCTH MaHupoBaHus meponpusatuii CO B apMmeiickux ome-
pauusx B ycioBusix ontumuzaumu BC P® u BHeapenus nnpopma-
IUOHHBIX TEXHOJIOTHUH B Pa0OTY TOKHOCTHBIX JIHII.

3. 3anayeii HayyHOH PadoOThI SBISICTCS TPUMEHEHUE TEOWH-
dbopmarmonnsix texHonorudt (I'MT) m mareMaTHuecKHX METOJOB
WCCIIEIOBAHUS ONepalii ¢ 1eNbI0 HHPOPMAIIMOHHOTO O0ecIeueHHs
Y peayu3aliy UHTEJUIEKTyalIbHOW TOAJIEPKKY TUNIAHUPOBAHHS MEpPO-
npustail CO B apMeNCKUX onepanusx.
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4. MarepuaJibl M METOIbI UCCJIETOBAHUS

Jisi IpOBEpKHM MCXOAHBIX IOJO0XKEHUH ObUIM HCIIOJIB30BaHbI
CJIEAYIOIINE METO/IbI UCCIIEAOBAHUSA: T€ONH()OPMAIIMOHHOTO aHAIN3a
pasnokeHus, OBepiel; MaTeMaTHYECKOTO U Teorpaduieckoro Mojae-
JIUPOBAHUS; JINHEHHOTO IPOTPaMMUPOBAHMSL.

5. Pesyabrarbl, TeopeTuyeckass U (MJIM) NPaKTHYeCKasi
HEHHOCTh HAYy4YHOMH padoThI

Jna pemieHust HayqHOM 3a7a4M U AOCTUKEHUS MOCTaBICHHON
LEJIN B COOTBETCTBUHM C OIPENCHCHHBIMHM ATallaMH HCCIIEIOBAHUS
B IIEPBOY INIaBE NIPOBE/ICH aHAIN3 COBPEMEHHOI'O COCTOSHUSI BOIIPOCa
IJIaHUPOBaHUsA MpoBeaeHus Meponpuatuil CO B apMelckux omepa-
IUIX, B TOM 4uciie ¢ ucnoib3oBanueM ACYB. O00ocHOBaH BBIBOJ
0 HeoOXOIMMOCTH COBEPIIEHCTBOBAHUS METOA0B Iu1aHupoBanus CO
Y TIPEJIOKEHO MCIOIB30BAHUE C 3TOM IIENBI0 BO3MOXKHOCTEN CoBpe-
MEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH.

Bo BrOpo#i m1aBe 000CHOBAaHBI BHIOOP BO3MOKHOTO ITOAXOJA
K OLICHKE OIIEPaTMBHONW OOCTaHOBKH U BBIOOP €IMHOTO KPUTEPHS LIS
OMpeNeCHusT TOTPEOHOCTH BOWCKOBBIX OOBEKTOB B IPOBEICHHUU
cnenuansHoi 00paboTku. B Helt mogpobHO omucana paspaboTaHHas
Meronuka miuanupoBanust CO B apMelCKUX omepanusix Ha OCHOBE
reoMH()OPMaIMOHHBIX TEXHOIOTHH.

B xoze mpoBemeHUs TpeThErO JTama MCCIeloBaHWs Oblia
OCYILECTBJICHA YaCTUYHAs peasin3alus pa3pad0TaHHOW METOIUKH Ha
[13BM Ha ocHOBE HCHOJB30BAaHHS T€OMHPOPMAITHOHHON CHCTEMBI
«[Tanopama» u pemakropa 3IeKTpoHHbIX Tabmui Excel. 3To mo3so-
JUII0 OonpoOOBaTh HOBBIM MOAXOJ K IJIAHUPOBAHUIO MEPONPHUITUI
CIIeLIHaIbHOM

[To pesynbraTam anpoOanyy METOAWKU TUIAHUPOBAHUS MEpO-
NpUATHHA crienuanbHOH 00pabOTKM Ha OCHOBE HMCIOJb30BAHUS I'€O-
WHGOPMALMOHHBIX TEXHOJIOTHI C/elaHbl 0OOCHOBAHHbBIE BBHIBOJBI
0 TOM, YTO:

MOJyYCHHOE pEIlIeHUe Ha NMpuUMeHeHue nojapaszneneHuit PXb
3alIUTHl IO BBIIOJIHEHUIO MEPONPHITHI crenuanbHol 00paboTku
KOPPEKTHO OOOCHOBAHO W pPeajn3yeMO, YTO IMOATBEP)KIAET JI0CTO-
BEPHOCTH M aJIeKBaTHOCTH pa3pabOTaHHON METOANKH;

TPaJULMOHHBIN MOAXOJA IUIaHHpoBaHus Meponpuaruii CO
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HE OTBeYaeT TpeOOBAHUSIM COBPEMEHHBIX PEanii IO OMEePaTUBHOCTH
1 Ka4eCTBY IPUHUMAEMBIX PEIICHUIL;

aBToMatu3anus (YHKINH IUIaHUpOBaHWs Meponpusatuii CO
Ha OCHOBE HCIIOJIb30BaHMUsI BO3MOXHOCTEH T'€OMH(OPMAMOHHBIX
TEXHOJOTMM M MaTeMaTH4YeCKHX METOMOB HCCIENIOBaHMS Omepanuil
MIO3BOJIMT TOBBICUTH ONEPATUBHOCTh JAHHOTO Ipolecca B 4 —6 pas,
BBICBOOOJK/asi BpeMsI Ha IJIAaHWPOBAHHUE BBITOJHEHUS IPYTUX MEpO-
npusituil PXDb 3amursr;

Y4YeT W OIIEHKa OOJIBIIEro 4ucjia MCXOAHBIX NAaHHBIX, OKa3bl-
BalOIIUX BIMSHUE HAa KOHEUHBIM PE3yIbTAaT IUIAHHPOBAaHUSA MEPO-
npusitiii CO B AO, u nepeaaya 5tux ¢pynkuuii [I9BM 3naunTtensHO
MTOBBIIIAIOT KAYE€CTBO MPUHUMAEMOTO PELICHYS;

HCIONB30BaHUE B Pa3pabOTaHHON METOAMKE DJIEMEHTOB CH-
CTeMbl MOJACPKKH MPUHATHS PELIeHHUS I03BOJIAET JOKHOCTHOMY
JIUILY OCYIIECTBHUTH BHIOOP M3 BCETO MHOTOOOpa3usi BAPHAHTOB ILIA-
HUpPOBaHUs ocymiecTieHus Meponpuaruii CO Hanboiee onTHUMab-
HBIA, Y€M JOCTUTaeTcsl MOBBINICHUE 3(P(PEKTHBHOCTH OpraHHU3aLUH
PXB 3zamutel B AO B 1iesiom.

B memsix peanmzanum pa3padOTaHHOW METOAWKH TUIaHHPOBa-
Husa Meponpusatuid CO Ha ocHoBe ' T nmpensnioxxeHo:

B pamkax cosepiieHcTBoBanusi CIIO ACY Boiickamu PXb
3aIUTH OTIEPATUBHOTO 3BEHA, co3naHo B pamkax OKP «Axkarmsi—
XCK» paspaborats cneunanbHyto 3anauy «llnanupoBanue COp.
Onwucanbl: QyHKIHMOHATBHAI—OJIOK CXeMa JaHHOTO MPOrPaMMHOTO
MPOJYKTa, BXOAHBIE U BBIXOAHBIE NaHHBIE 3a1aud, Bo3MoxHOe [10
JUIS €€ pealn3alyy;

YTOYHHTH MOCIIEOBATENBHOCTh U COAEPKAHHUE TOJKHOCTHOTO
Juna otaeneHus Boiick PXDB 3amuThl mraba apMuu B XOJ€ TUIAHU-
pOBaHUsI MEPONPHUATHH ClEeUaIbHOH 00paboTKM mpu pabore
B ACYB. C 3710if 1enpio BbIpaOOTaHbl MPEIIOKEHHS 110 KOHKPETH-
3alli¥ COIEPIKAHMS 3TAoOB Pa0OThl UCTIONHUTENS IO BOIPOCaM TIpH-
HATUS pemnerns Ha opranm3anuio CO. OmmcaHa opraHu3anusi WH-
(hopMalMOHHOTO B3aMMOJEHCTBUS ¢ ApyruMHu nojacucremamu ACY
OTepaTHBHOTO 3BeHa. Pa3zpaboTaH BapwaHT anroputMa pabOTHI
JOJDKHOCTHOIO JIMIA C NEpPCHEeKTUBHOM mporpammoi «llmanuposa-
Hus CO».
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Br1nBuHYTHIE TIpEIIOKEHHUS HE TpeOyIomue KOPEHHBIX, PEBO-
JIIOLMOHHBIX NMPeoOpa30BaHU B aBTOMATH3MPOBAHHON INOACUCTEME
ympasieHus BoiickaMu PXDB 3amuTel onepaTUBHOIO 3BEHA M pas3pa-
OOTKM HOBBIX TEXHHYECKHX CPEICTB, OPraHMYHO COOTBETCTBYIOT
obmum TpeboBanusM Konnenuuun mo mHpopmaruzauuu BC PO un
3amavyam, moctaBieHHbM [ maBHOKOMaHaytommM BC P® mo ux on-
TUMH3ALMN 1 aBTOMAaTH3aLUH.

Takum 00Opa3om, mocTaBieHHas Hay4Has 3ajgada HCCieloBa-
HHS PEIICHa, Ieb paboThI-TIOBhIIICHHE (h(OEKTHBHOCTH IIpoIecca
IUTAHUPOBAHUS MEPOIPUATHH.

6. Cnmcox JnTeparypsnl, ONyOJMKOBAHHBLIH AaBTOPOM
10 TeMe HAYYHOIl padoThl

ExoB PI. AHanu3 nepcreKTUBHBIX aBTOMATU3UPOBAHHBIX CHU-
crem ynpasienusi apmuu CIIIA [Tekcrt]: crates / PI. Exos, A.B.
[TyraueB, A.H. Besenuue, A.M. Maxkees / Haydno-TexHuueckuii
coopank. — Koctpoma BA PXB3, 2009. — 300c. — I'pud «ACII».
WuB. Ne 17976.

Exxos P.I. Ilpemnokenus mo mocTpoeHuto 6a3 ITaHHBIX MYHK-
toB ynpasinenuss EACBOII [Tekcr]: crares / PI. Exos, //Haydno-
texHndeckuit coopuuk. — Kocrpoma BA PXb3, 2010. — 300c. — I'pud
«ICII». UuB. Ne 17976

Exos P.I. Ucnons3zoBanue jokanshoit [MIC B paboTe KomaH-
mupa [Tekcr]: crates / A.B. Ilyraues, P.I. ExoB // Hayuno —
texHudeckuit coopuuk. — Kocrpoma BA PXB3, 2009. Ne 2 (50)
Ne 56. C. 269. — I'pud «ICIT». MuB. Ne 17715.
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Koanos U. JI.,

npenogaBaTeib Kadenapbl paTuodIeKTPOHHOTO BOOPYKECHHUSI
(BoiickoBoit IIBO) BA BIIBO BC P® nm. Mapmana CoBeTckoro
Coroza A.M. BacuiieBckoro, K.TeX.H., KaltuTaH

ACHHXPOHHBII CIIOC00 BbIIeJeHUs1 HHpopMaIIHH,
nepeaaBaeMoil MOTPeOHTETIO
€ MOMOIIBIO MOCJIEeA0BATEJHLHOCTH CBEPXITHPOKONMOJIOCHBIX
HMIYJICOB € MO3UIIHOHHBIM KOTUPOBAHHEM

1. AKTyaJIbHOCTB U NPO0GJeMaTHKa HAYYHOH padoThI.

CoBpeMeHHBIE CBEPXLIMPOKOIIOIOCHBIE CHCTEMBI CBSI3H, Kak
CJIOXKHBIE TEXHHUECKUE CHUCTEMbl HY>KHAIOTCS B )KECTKOH CUHXPOHU-
3allui MOMCHTOB IpHU€Ma U IMEp€aadr AaHHBIX IJId JOCTOBCPHOTO
BbIIeNeHUs] uHpopManuu. Js ITOCTIKEHUS CUHXPOHHON paboThI
MPUEMHHMKA U NEePeAaTInKa HUCHONb3YIOT AONOJHUTEIbHbIE Y3KOIO-
JIOCHBIE WJIM CBEPXLIMPOKOIIOJIOCHBIE CHUTHAJIBI, YTO IIOBBIIACT CTO-
HUMOCTh H3IOTOBJICHUSA COOTBGTCTBYIOHICI\/'I CHUCTCMbI Nepcaavu OaH-
HBIX, a TAK)KE CHIDKAET [TIOMEXOYCTOHYMBOCTh M CKPBITHOCTh €€ pa-
OOTBHLI.

2. Lenab Hay4yHOIi paGoThI.

Henbto paboThl SBISETCS pPElIEHHE BAXKHOW MPOOIEMBI mepe-
Jla4M JaHHBIX C UCIOJIb30BAHMUEM CBEPXIIMPOKOIIOIOCHBIX UMITYJIb-
coB Oec CUHXpPOHH3allMKM MOMCHTOB IIpU€Ma U ICpeaavyu IaHHBIX,
CBO60,Z[HI)IX OT BBINICYKAa3aHHBIX HEAOCTATKOB.

3. 3agaya Hay4yHOIl padoThI.

3amaua paboTHI sBIsETCS pa3paboTKa HOBOTO Croco0a KOAM-
pOBaHUsI W BBLICICHUS WHPOPMAIMU, TIPU KOTOPOM CHHXPOHH3HPY-
IOLIHMH CUTHAJ ¥ caMa CUHXPOHHU3ALMSI CTAHOBSITCS W3JIULIHAMHU.

Hins BelAeneHus: nHGopManuu 06e3 CHHXPOHHU3AaLUH MOMEHTOB
nepefadn W mpruemMa COOOICHUS MpejsiaraeTcs W3MEHUTh CIOCcOo0
KoAMpoBaHus MH(OpManuu, Tpu KOTOpoM HH(opMmarus Oyner 3a-
KJIIOYCHa BO B3aMMHOM BPEMEHHOM IIOJIOKEHUH JIOTIOIHUTEIHEHO
BBeneHHON mauky CILIT uMIyTbcoB, Ha3pIBAEMON «IIEHTPATBHOW,
MEX/1y TIepUOANYECKH CIEeTYIOMUMH ApyT 3a aApyrom maakamu CILITI
HUMITYJILCOB TaKoi ke ()OpPMBI, HA3bIBAEMBIMH «OIOPHBIMU». A BbIJE-
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JieHUue WHGOPMAIMK TIpeAiaraeTcsl Mpou3BoauTh B OBM, anamuzu-
pys mpuHUMaeMoe coobmieHne B nudpoBoM Buae. COOTBETCTBEHHO,
TIpH KOTUPOBAaHWHM WHQOPMAITUN TaKHUM 0O0pa3oM Bcs WHMOpMAIH
OyZeT 3aKJIIOYeHa BO BPEMEHHOM TOJIOKCHUU IECHTPAIBHON MauyKu
OTHOCHUTEIIFHO 3aJIeP)KaHHOW «OMOPHOW» MayKu W OyAeT ompere-

JIATHCS COOTBETCTBYIOLMMU BPEMEHHBIMHU 3a1€PKKAMU TLT2
OnHaKO JaHHBIC BPEMCHHBIC 3aJICPKKU OYAYT OTMPEACISATh J10-
THYECKUA HOMNb JINOO eTUHHILY JHIb nmpu oOpabotke B OBM aByx
Madek, a 3aKOAMPOBAHHOE COOOIIEHHE, MMEHyeMOe KOJOTPaMMOii,
oyaer npencrariathk coboit KIITICIIIIN. Takum obpazom, Jist BbI-
neneHus HHGOPMaUH W3 TPUHATOW OOBEKTOM Y KOJOTPaMMEL,
npeanaraercs npussaTyro KIIICHIIIN genutes B O9BM Ha paBHBbIC
OTPE3KH, KXKIbIH M3 KOTOPHIX BKIrouan Obl aBe madku CIIIT mm-
mynbcoB. Tak kak Bpems npuxoxa KIIIICIIIIM neusBectHo, HEOO-
XOIIMMO TIOCTOSSHHO aHAJIM3WPOBATh BXOAHYIO WH(MOPMAIHIO LIS
HaxOXJICHUA BPEMEHH Hadyasa rnpuemMa kogorpammbl. CTOUT y4decTb,
YTO JUIMTENHHOCTh KaXKIOTO0 HMITYIhCa KOAOTPAMMBI COCTAaBJISET
CJIMHUIBI HAaHOCEKYHJ. [loaToMy juis MX OonU(POBKU HEOOXOIUMBI
AITI ¢ Beicoko#t yactoroil quckperusauud. C Beixoga AIII curnan
B BUJIC ABOWYHBIX 4nces] OyaeT noctymnars B OBM, re onpeneistor
BpeMsl Hayajia NpUeMa Kojorpammbl. J[is 3TOro onugppoBaHHYIO
KIIIICIIIIN ¢ Beixoga ALl He3aBUCMMO OT BpEMEHM MPUXOAA Je-
7T B OBM Ha mpoOHBIE MACCUBBI TAHHBIX, KXKIBIA U3 KOTOPBIX CO-
nepxut 3HadeHus: onudposanHoi KIMTICIHIIIN, orpannyeHHOH WH-

TepBaJIaMHU JTUTEIHHOCTHIO A Kaxxaprit mpoOGHBIN MaccUB mozBeEp-
raroT KeNcTpaibHOH 00paboTke. Tak Kak JUCKPETHBIM CHrHA
B K&XJOM OOHYJICHHOM MAacCHBE NPEJICTABISET COO0M CyMMy IBYX
oun(pOBaHHBIX MMITYJIBCOB ITOYTH OJMHAKOBOH (DOPMBI 3a CUET OI-
TUMaJIbHON (MIBTpallMU U 3aJePKaHHBIX OTHOCUTENBHO APYT Apyra
Ha BpeMa T1 mpu KomupoBaHUM JOTHUECKOW «EAMHMIBD WU Ha
Bpems T2 mpu KOAMPOBAHUM JIOTMUECKOTO «HYJS», TO HAJIOKEHHE
CABHMHYTBIX KOTIMH Ha UCXOOHBIN MMIYIBC cO31aeT 3PdeKT Momys-
LMW CIIEKTPa HEPTUHU AUCKPETHOTO CUTHAJIA TI0O HEKOTOPOMY 3aKOHY.

[Ipu sTom mepuox Momynsuuu OyaeT paBeH 21Ty 20/ T2,
[Ipu norapupmMupoBaHNH CIEKTpPa SHEPrUM JUCKPETHOIO CHTHAa
MOXKHO TIEPEUTH OT MPOM3BENEHHUS CIEKTpa IHEPTUH OAMHOYHOTO
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OLIH(l)pOBaHHOFO HUMITYJIbCAa U 3aKOHAa MOAYJIALUMH CICKTpa 3HCPIruun

TUCKPETHOTO CHTHANA C TIEPHUOIOM 2 TL ypy 210/ T2 CyMMe UX
morapumMoB. Moaynb OT 3HaueHWi, MMOMydEeHHBIX C BBIXOAA OJIOKa
oOparHoro mnpeoOpa3oBanuss dypbe, MO3BOIHUT MOIYYHTH CyMMap-
HBII JUCKPETHBIA CUTHAJ, UMEHYEMbIH KEIICTPOM, B KOTOPOM 3aKOHY
MOJYJSIIIAA YHEPTETUIECKOTO CIIEKTPa JUCKPETHOTO CHTHAia C Te-

puozoM 21/ TL yyy 27/ T2 COOTBETCTBYET UMITYIIbC Ha KEIICTPallb-
HOM OCH BPEeMEHH C MAaKCHMyMOM B MOMEHT BpeMeHH T1 wiu B Mo-
MeHT BpeMeHu T2. Takum oOpas3om, kercranbHas 00paboTKa MO3BO-
JISIET BBISIBUTH MEPHOJ] MOBTOPEHHS 3aKOHA MOIYJSILIUK dHEpPreTHye-
CKOTO CIIEKTpa JUCKPETHOrO CUTHAaja, KOTOPbI PaBeH HYIO MHpH

HaJIMYM{d OOHOTO OIM(POBAHHOTO HMIyJIbCa B HHTEpBale A,

w 21l TL gy 200/ T2 NpY HaJWMYUH JBYX OIM(POBAHHBIX HMITYIIb-
COB HECYIIUX MHPOPMAIHIO O JOTMYECKOM «HYIIE» W «EAUHULIEY.
3Hast 3aJlepKKU MEXIY «LEHTPAJIbHOW» U «OMOPHON» MayKu HM-

MybCOB, MOXHO ONPENEIUTh BPEMEHHOE TIONI0KEHUE NHTEpBAIIa A ,
B KOTOPOM JBE IEPBBIC MaYKH MUMITyJIbCOB IPUHUMAEMON KOAOTpaM-
MBI, O’KUasl MOSIBIIEHUS! UMITYJIbCa Ha KETCTPaJbHOM OCH B MOMEHT
Bpemenu T1 unu B MoMmeHT BpeMeHu T2. BoiieneHnas u3 kKaxaoro
pabouero maccuBa HH(GOPMALUS O HAJTMYUE JIOTUIECKOrO HYIS 00
€IMHUIBI OylIeT COCTaBISATh OCHOBY PE3YJABTUPYIOIIETO MacCuBa,
MPECTaBISIONIETO cO00H pacuMpOBaHHYIO KOJAOTPaMMY.

4. MarepuaJibl M METOIbI HCCJIEJOBAHUS.

PaboTtocnocoOHOCTE MpeasioxKeHHOro crocoba IMpoBepeHa
C HCIIONIb30BaHUEM JIAOOPATOPHON YCTAaHOBKH, COCTOSIIEH M3 TeHe-
paropa CILII ummynascoB TMI'075045BO01, cTpobockonuueckoro
ocummnorpaga TMP8220 u aByx naentnunsix CILIIT pynopHbIx an-
TEHH.

5. Pe3yabTaThbl, TeopeTHueckas U (MJIH) NPaKTHYeCKas
IEHHOCTh HAYYHOH padoTHI.

OTHoOIICHHE
curnan/mym, Q [n5] 1 6 12 18 24 32 40

BepositHOCTB
BepHoro Beimene — | 0,734 | 0,842 | 0,912 | 0,97 0,999 | 0,999 | 0,999
HUSI ”HPOPMAIIUU
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6. CBenenns 00 MMerOIIeMcst HAYYHOM 3ajeJie

[Ipenmaraemsiii ciocod paboTOCIIOCOOCH M TIPOIIENT dKCTIEPT-
HYIO OLICHKY IIO CYILECTBY B (peepanibHOM MHCTUTYTE WHTEIUICKTY-
AIbHON COOCTBEHHOCTH.

7. lIpeanonaraemMpblie MacIITA0bI HCIOJbL30BAHUSA

Hcnonp3oBanne mpemiaraeMoro crocoba mepenayd JaHHBIX
B TOPOACKHX BBICOKOCKOPOCTHBIX CHCTEMaX CKPBITOH CBSI3H.

8. Umeromasicss u HeoOXoquMasi MaTepuajJbHasi 0aza Jis
peaJiM3aliu NpoeKTa

Nmeercs mporpaMMmHoe obeclieueHue Ui peanu3aluy Ipea-
JIOKEHHOTO croco0a aCHHXPOHHOI CBS3H.

HeoOxomnmo paszpaborats ¢uszndeckyro CLUIT nmuamio cBszw,
B COCTaB KOTOPOM OyIyT BXOIAUTH:

— MpUEMO-TIepeIalONINI KOMITIEKC;

— AIII ¢ gacroroit quckperuzanuu He meHee 21T u pazpsn-
HOCTBIO He MeHee 11;

— 3JIEKTPOHHO-BBIUNCIINTEIbHAS MALLIHA.

9. O0mas cTOMMOCTD NMPOEKTA

Ot 2 000000 pybreii. B 3aBucuMocT OT HEOOXOAUMOM CKO-
POCTH mepeaayn AaHHBIX CyMMa MOKET MEHSIThCA.

10. CoGcTBEeHHBIE CpeACTBa

He tpe0yer.

11. 3anpammBaemas cymma

Ot 2 000000 pyGneii.

12. Cpok oKkynaeMoCTH NMpoOeKTa

JBa ropa.
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3axapos A.C,,

acUpaHT Kadeapsl BEIYUCIUTENbHON TEXHUKH, MarucTp TEXHUKA
¥ TEXHOJIOTHH 10 HampaBieHuto «adopmarnka

Y BBIYUCIIUTENIbHAS TEXHUKAY, priman GeaepaabHOro
rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BEICIIIEro MpodeccrnoHabHOTO 00pa3oBanus «HarmonansHBIH
nccnenosarenbckuil yuusepceurer «MOW» 1. CmoneHck

Cnoco0, Moesid M MPOrpaMMHbIe CpeacTBa
NoAdeP:KKH MPUHSATHS PeleHuii
HA OCHOBE JTHHAMHYECKHX HEYETKNX 0alieCOBCKHX ceTel

AKTYyaJabHOCTb. CII0XKHOCTh 337a4, BO3HUKAIOIIUX B MPOIEC-
ce pa3BUTUS U QYHKIIMOHUPOBAHHS OPTAaHH3AMUOHHO —TEXHUYECKUX
CUCTEM, W Pa3HOOOpa3Me METOJOB MX peIIeHUs TPeOyroT 000CHO-
BAaHHOT'O BHIOOpA M COBEPLICHCTBOBAHUS CYILIECTBYIOLIETO HAyYHO —
METOIMYECKOT0 ammapara [yl peleHns 3a1ad aHaan3a HHHOopMaLuu
U NOJJIEP/KKHU PELICHUN.

370 00yCcnaBIUBaET aKTyalbHOCTb TEMbI JAHHOTO HCCIIEIO0BA-
HUSI, TIOCBSIIEHHOTO pa3paboTKe NMHAMUYECKUX HEuETKHX Oaiiecos-
CKUX CeTeH JUIsl MOAJIEPKKH NMPUHATHUS pElIeHUH, crocoba moaaepx-
KU TPUHATHS pPEIIeHUH C HCIOJB30BAaHMEM TaKOTO poja MOJENeil,
a TaKKe MMOCTPOCHUIO Ha UX OCHOBE MTPOrPaMMHBIX CPEICTB, IPEAHA-
3HAYEHHBIX JJIS TIOAJEPKKU TPUHATHS PEIICHUH.

Lean nayyHoi padornl. Llenpio ncciaenoBaHus sSBISICTCS MMO-
BBIIICHNE KayeCTBAa MPUHUMAEMBIX PEIICHUI B YCIOBHIX HEOIpeJe-
NEHHOCTH 3a cu€T pazpabarbiBaeMoro crocoba, Momeneil M mpo-
TPaMMHBIX CPE/ICTB MOAAEPKKH IPUHITHS PELICHHUMN.

3agauyn HayyHO# padoTsl. HaydHas 3amaga cocToUT B paspa-
0O0TKEe ITMHAMHUYECKUX HEUETKUX 0ailleCOBCKUX CETEH Ul MOIAEPKKU
MPUHATHS PEUIeHH, crocoba MOJICPKKU MPHUHATHS PElICHUH Ha
OCHOBE JTAHHBIX MOJIENEH, a TaKKe MPOrPAaMMHBIX CPEACTB IS MO~
JEPKKU IPUHATHUS PEIICHUH.

OOBEKTOM WCCIICIOBAHUS SBIISIOTCS TIPOIECCHl TOIICPKKH
MIPUHATHUS PELLICHUI.

[Ipeamerom mcciieoBaHus SBISIOTCS CIOCO0, MOAETH U MPO-
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IpaMMHBIE CPEACTBA MOAJEPKKH IMPUHATHS PEIICHUN HA OCHOBE He-
YETKUX 0AMECOBCKUX CETECH JOBEPHS.

Hayunas HoBu3Ha pa6orbl. Hayunas HOBHM3Ha paboTHI 3a-
kmovaetcss B cnenyromeM: 1. Co3maHel HEU€TKHE IMHAMHYECKHUE
OaliecoBCKUE CETH, NO3BOIIIONINE OoJiee afeKBAaTHO U MOJIHO MOJe-
JMPOBATh MPOIECC MOAACPKKN NpUHATHA pemennii. 2. Co3maH cro-
€00 MONAEPKKK NMPUHSTUS PEIICHUH C UCIOIb30BaHHEM JAWHAMHUYE-
CKUX HEU€TKHX 0alleCOBCKHX CETeH.

Marepuajbl 1 MeTOJbI MccJie0BaHus. B pamkax uccieno-
BaHUS OBUT M3YYEH Psii COBPEMEHHBIX M KJIACCHYECKUX paboT B 00-
nactu nojaepkku mnpuusaTua pemeHui (IIIIP) m ucmons3zoBanus
0aifeCOBCKUX CeTel IS MONICPKKU MPUHSATHS PEIICHUI.

Pe3yabTaThl Hay4yHoil padotrbl. Ha ocHoBe aHanuza Hemo-
CTaTKOB 0alleCOBCKOW CETH, MPOSBISIONIMXCS MPH €€ HCIONb30Ba-
HUH B MpoIecce NMOJICPKKH MPUHATHUS pellleHui, Obuia pazpaboTaHa
0azoBast Mozens OaitecoBckoit cetn (BC) ams moaaepKKu MpUHATHS
pemrennii (II[1P), a Tarxke pAn KOMIIOHEHTOB MOZENH (IUHAMHKA
aNPUOPHBIX BEPOSTHOCTEH, MUHAMUKA B3aUMOBJIHMSHHUH, CHOCOOBI
BBEJICHUSI HEUETKOCTH, 3aBUCUMOCTb OT COCTOSIHUH BIHSIOLIETO y3-
Ja, OTpaXCHHWE NUHAMUKHU IMPEIMETHOH 00JacTh), HCIIOIb30BaHUE
KOTOPBIX COBMECTHO IMO3BOJIACT MOJYUYUTH JUHAMHNYCCKUC HEYETKHE
0aliecOBCKUE CETH, JTUMIEHHBIE 10 CPABHEHUIO C TPAIUIIMOHHON Oaii-
€COBCKOM CEThI0 HEIOCTATKOB B MPOILECCE MX HCIOIb30BAHUS IS
[I1P. Bazoras moxenb BC must TP MoxeT ObITh JOMIOJIHEHA Pa3iny-
HbBIMHW KOMIIOHCHTaMHM, MO3BOJAIOUNIMMH OTPa3UTH OCO6eHHOCTI/I pe-
maeMoii 3azaun. @opmupysi Habop He0OXOAUMBIX KOHCTPYKTHBOB B
3aBHCHUMOCTH OT PELIaeMOM 331a4 Mbl B KOHEYHOM UTOTE MOJIydaeM
MOJIeJb, HanboJIee MOJTHO YAOBJIETBOPSIONLYIO HAIIM TOTPEOHOCTH.

Brin paspaboran criocob TP ¢ ucnonp3oBaHneM CO3MaHHBIX
MOJIeJIeH, COCTOSIIUI U3 HIDKETIEPEUHCIIEHHBIX TAIIOB.

BrisiBienne mpo0iaemHoil cutyanuu. Coop U aHaIu3 MH-
dopmanun. @opmanuzauusa. Ha gaHHOM 3Tarnie Mbl OINpEAEISIEM
Ui ce0sl «KapTUHY MHUPa», T.€. BBIACHSEM, B KaKOH MPEeAMETHON 00-
JJaCTHh IIPOBOAUTCA TNPUHATHE pemeHHﬁ, OTHOCHUTEJIbHO KaKOH CH-
CTEMBI/CUCTEM OHO MPOBOJAUTCS, Kakasi podJieMa peraeTcss U Kakon
acIeKT IpeAMETHOH 00JacTH MpeacTaBiseT HanOoJbllee 3HAYEHHE.
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[IpoBoauTcst Gpopmanuzanust MpeaMeTHONH 00JacTu (CUCTEMBI) cpell-
CTBaMU BBIOPaHHOM MOJEIIH.

BoisiBiIeHHMe npeanoYTeHUI NM0/Ib30BaTe/IsI M AaHAJIM3 Orpa-
HuYeHHid. [IpiMeHnuTeNnbHO K 3a1ade MOANEPKKH MPUHATHS pellie-
HUI C MCMONBb30BaHHEM TUHAMUYECKUX HEUETKHUX OailecOBCKHX ce-
Te JaHHBIM 3Tall 3aK04aeTcs B cienyromemM. Mcnonaszyercs Kpu-
TEepUAJIBHBIN SA3bIK OMUCAHMSI MOJIB30BaTEIbCKUX MPEATIOUTEHHM, BCEe
KpUTepHaJbHbIC MapaMeTpsl ACTATCS Ha JIBE TPYIIbI-00s3aTeNbHbIE
U IOTIOJIHUTETbHBIE.

Bb10op Hauayuineii anprepHaTtuBbl. [lo pesynsraTtam oreH-
KM HCXOJS U3 CEMaHTHKH, 3a/1aBa€MOI OILIECHOUYHOW MOJIENBIO U MpOo-
Leypol OLEHMBAaHMS, BBHIOMpAETCs HaWIydyllas ajbTepHAaTHUBA
U TIPUHUMAETCS! B KAUECTBE PEIICHHUS [TOCTAaBICHHON 3anaun. B pea-
JIU3allMi JTAaHHOTO 3Tala C MCIOJb30BaHHEM TUHAMHYECKHUX HE4ET-
KX 0alieCOBCKHMX CeTel W 3aKII0YaeTcsl OCHOBHAsE HOBU3HA Mpeaia-
raeMoro crnocooa.

IIporno3upoBanue mnociaencreuii pewenuil. Ha panHom
JTane BbIACHSETCA, K 4eMy NMPHUBEIET pellleHHe Ha TEeKYIIeM 3Tarle
B Oymymiem, kakoBa 3((EKTHBHOCTh PEIICHHS.

IIpakTHYeckasi HeHHOCTH PadoThI. [IpakTHyeckas eHHOCTH
paboThl 3aKitodaeTcs B pa3padOTaHHBIX MPOTPAMMHBIX CPEICTBaXx,
peaTN3YIONIHNX MPEIIOKECHHBIE CTIOCOObI.

[Ipumenenne  pa3paOOTaHHBIX  NPOTPAMMHBIX  CPEACTB
HE OrPaHUYMBACTCS KAKOM-TM00 OIHOW NpPEAMETHON 001acThio, H
JaHHBIE CPEJCTBA MOTYT MCIIONB30BAaThCA JUIS PELIeHHs 3afad Moj-
JEPKKU TPUHSITUS PELICHWH B JIOOBIX NMPEIMETHBIX 00JacTsX, Ui
KOTOPBIX BO3MOYKHO TIOCTPOEHHUE Kay3aJbHON MOIEIH.

ITaTeHTHO-TUIEH3UOHHASL LEHHOCTh. Pe3ynbrartel HaydyHOU
paboTel 00NafAIOT MATEHTHO-IMLEH3MOHHOM LeHHocThio. [lo pe-
3ylbTaTaM Hay4YHOW paOoThl IUIAHUPYETCS PErucCTpalys IporpaMM-
HOro oOecriedeHusi, pa3pabOTaHHOTO HCXOAS W3 TPEAJIOKEHHOTO
crocoba U Mopesel MoAAEPKKH MPUHATHS PEIIeHNH Ha OCHOBE JIH-
HaAMHYECKUX HEYETKMX OallecOBCKUX ceTell, B (oHIe mporpamMm Juis
OBM Poccuiickoit @enepanu.

Cnucok my0JMKanuii mo TeMe HAy4YHOH padoThI:

1. 3axapoB A.C., bopucos B.B. IlocTaHoBka u peuieHue au-
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HaMU4eCKOH 3a/1aun MOAJEP>KKH MPUHATUS PELIEHUH C UCIIOIb30Ba-
HHEM JUHAMHUYCCKUX HEUCTKUX OaiiecoBbix ceTeit // CuCTeMbl KOM-
MbIOTEPHON MaTeMaTHKH M UX MPUIIOKEHUs: Marepuaibl XII Mex.
Hayd. koH(. — Cmonenck: Cmonl'Y, 2011. — C. 92 — 95.

2. 3axapoB A.C. /lunamuueckue Heu€Tkue OalieCOBCKHE CETH
IUTSL peIeHus 3ajad TMOAAEPKKA TPHHATHS pemieHuit // CucrteMbl
KOMITBIOTEPHON MaTEMaTUKU M MX TNPUIOKEHHS: Marepuansl XII
Mex[. Hayd. kKoH(]. — Cmonenck: Cmonl'Y, 2011. — C. 89 — 92.

3. 3axapoB A.C., bopucos B.B. Ilognep:kka mpuHsITHS pere-
HUW Ha OCHOBE OalecoBBIX ceTei moBepus // 7-1 Mexn. Hayd.-
TEXHUY. KOH(). CTyICHTOB U acnupanToB «/H(popMannoHHbIe TEXHO-
JIOTHH, DHEPTeTHKA U SKOHOMHKa». — CMomneHck, 2010. — C. 47 — 50.

4. 3axapos A.C. Pa3paboTrka Momenelt 1uist MOAIep KA TTPHHS-
THS PEIICHHH Ha OCHOBE Heu€Tkux OaiecoBckux ceteit // XIII mex-
nyHapoiHas Hay4Hasi kKoH(epeHus «CHCTeMbl KOMITBIOTEPHOH Ma-
TEMaTHUKH U X IpuiIokeHus». — CmoneHck, 2012. (B meuarn)

5. 3axapoB A.C., bopucor B.B. Cnoco0sl mMomenupoBaHUs
IUHAMUKHY C MCIIOJIL30BaHUEM HEYETKUX 0aileCOBCKUX CeTel B 3a1a-
Yyax MOMJCPKKU MPUHATHs perneHuii // MexayHapomHas Hay4HO-
TeXHWYeCcKass KoH(epeHIWs TocBsmeénHas S0-nmetuto ¢unmnana
IOYBIIO «MDU(TY)» B 1. Cmonencke — Cmomenck, 2011. —
C.201 - 204.

6. 3axapoB A.C. Pemenue 3a1a4 nogaep KK1 IPUHATHS Onepa-
THUBHBIX YIPABISIONINX PEHICHUH C MOMOINBI0 HEUETKHX OalecoB-
ckux ceteit // COOpHUK HAay4HBIX CTaTeil Mo uroram MexayHapo-
HOW Hay4HO-TIpakTHUecKoi KoH(pepeHuun «MHpopmarnka, Marema-
TUYECKOE MOJIEITUPOBAHME, IKOHOMHUKa»: T. CMOieHck, 22 ampens
2011 r. B 2-x Tomax. T. 2. C. 68 — 72.

7. 3axapoB A.C., bopucos B.B. Ilonnepxka npuHATHs pelie-
HUI Ha OCHOBE HEUETKMX OaiiecoBbIX ceTei // CHCTeMbl KOMITBIOTEP-
HOW MaTeMaTHKU U UX NPUIIOKEHUS: MaTepuaibl XI MexXayHapOaHOU
HayuyHOH koH(pepenuun. — Cwmonenck: CmonlV, 2010. -
C. 112 -114.

8. 3axapoB A.C. Crtoco6 1 Momenu MOAIep KK MPUHATHS Pe-
IIEHUM HA OCHOBE NMHAMUYECKUX HEUETKUX OailecoBCckux cereil //
HeiipoxommbroTepsl: pazpaboTka, npumenenue, 2012 (B neuarn).
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Kiaenukon H.A.,

MperonaBaTens Kapenpsl eCTECTBEHHOHAYYHBIX H TYMaHHTAPHBIX
muctininH BA BIIBO BC PO um. Mapmana Cosetckoro Coro3a
A.M. Bacunesckoro I'TT MO

Crnoco0 pa3penieHusi H OHO3HAYHOT0 H3MepPeHHs
pamnaabHoi ckopoctu neau B PJIC
¢ BOOy.J1siueli mepuoia NoBTOPEeHUst

1. AKTYaJIbHOCTH U NMPOOJIEMATHKA HAYYHOH PadoThI.

AHanmu3 TakTHKH JIeicTBUH, GopMm U cmocoboB GoeBoro mpu-
MEHEHUS CPEICTB BO3AYIIHOIO HaraAeHUs, TeHACHINNA UX pa3BUTHA
MO3BOJIICT 3aKJIFOYUTh, YTO C BBICOKOH BEPOATHOCTBHIO TaKTHYECKAs
aBUaIMs NMPU HAHCCCHUHU YIApOB IO HA3EMHBIM IEJIAM OyAeT ci-
CTBOBaTh Tpymnmamu (miapa, 38eH0 U Ooee). Eciin nHTepBaIbl MeX Iy
caMoOJIeTaMH CPaBHHUTH C pa3MepaMyd UMMYIbCHBIX 00beMoB PJIC,
KOTOPBIE COCTaBJISIFOT COTHU M THICSYM METPOB TO C OOJIBLION Bepo-
ATHOCTBIO HCCKOJIBKO CaMOJICTOB HaXOAAIIHUXCA B OJHOM HMIIYJIbLC-
HOM 00BeMe OynyT BOCIIPMHUMATHCS KaK OOUHOYHAS LETIb.

ManeBpHupoBaHHE — 3TO HEOThEMJIEMasi 4acTh JIIOOOTO 3Tama
BBINIOJIHEHUsI OoeBOM 3amauu. [lpu BBINONHEHWH O0OEBOW 3aaauyu
" COBCPUICHUU MAaHEBPOB PACCTOAHUC MCKAY LECIAMU HE ITPEBLIIIACT
TBICS'YM METPOB, YTO OISTH-TAKH HE MO3BOJIAET Pa3pelinTh BO3LYLI-
HBIC TSI 10 JaTbHOCTH.

Ecmu paccrosiHue Mexay camoyieTaMH He JOCTaTOYHO JIIs
pa3peLIeHus Mo JaNbHOCTHU MIPU COBEPIICHUH MaHEBPa, TO CKOPOCTH
BO3IYLIHBIX II€JIEH MOTYT CYLIECTBEHHO OTIMYATHCS U CEJNEKLus Le-
JIe TI0 CKOPOCTH MOXKET OKa3aThCsl €AMHCTBEHHBIM CIIOCOOOM pa3s-
peleHus BO3MYIIHBIX Lenei. I[Ipu craiuoHapHOM moneTe pasHOCTb
CKOPOCTEH IIByX BO3IYIIHBIX Lielel cocrasiser Oojee 2 m/c, ecnu
CpaBHUTH 3TU AAHHBLIC C MOTCHIMAJIbHBIMHN BO3MOXHOCTAMH pa3pe-
mienus o ckopoctu PJIC, KOTOpble COCTABISIOT IECATHIE A0 MET-
POB B CEKYHIY, TO MOXKHO C/I€JIaTh BBIBOA, YTO JIaK€ NIPU CTAallHOHAP-
HOM T0jIeTe 0e3 MaHEBPHUPOBaHUS, IMOTCHIIMAIBHBIX BO3MOXKHOCTEH
PJIC pmocrarouno amsi paspemieHus ABYX Ieniedl mo ckopoctu. Kak
MPaBUIIO, TIPY BBHITIOJTHEHWU OOEBBIX 337134, CaMOJIETaM MPUXOAUTHCS
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COBEpIIATh pa3INUYHbIE MAaHEBPBI, OUEBUAHO, YTO MPU 3TOM Pa3HHLA
CKOPOCTEH CYIIECTBEHHO BO3pacTeT U OyIeT IOCTUIaTh Y)K€ AECATKU
METPOB, IT03TOMY LI€JIECO00pPa3HO B Ka4eCTBE KPUTEPUS Pa3peIleHHs
BBIOMpATh PagUalibHYIO CKOPOCTH IIETICH.

CxopoCTH BO3IAYUIHBIX LIEJ€H Ha pa3iauyHBIX 3Tamax IoJyeTra
MEHSIOTCS B IOBOJIBHO Y3KOM JAMAna30He, I03TOMY OIIEHKa pagualb-
HOM CKOPOCTH TO3BOJIUT OIPENEIUTh HAa KaKOM JTare IMojeTa Haxo-
JUTCS BO3AYIIHAS LENb.

Taxum 006pazomM, 06001Iast BEIIIIECKa3aHHOE, MOYKHO OTMETHUTH,
YTO pPa3peliCHUE IPYIINOBBIX BO3LYLIHBIX LEIeH MO paauaIbHOU
CKOPOCTH, B OTJIMYHE OT Pa3pelIeHus M0 AAJbHOCTU M YIJIOBBIM KO-
opAuHaTaMm, ABJsIeTCsl OoJiee MepPCIeKTUBHBIM HAPaBICHUEM UX Pa3-
BUTHSL. OTO IO3BOJISICT BO3JIOKUTH OIPENENICHHbIE HAICKAbl Ha
oOecrieueHue BBICOKOW paspematoriein criocoonoctu PJIC pazenku
o yactote [omepa. Kpome pemenus 3agaun paspenienus nenen no
paaraTbHONW CKOPOCTH, MHQOpManus o dactote Jloruiepa mo3BOISAT
OIIPEIENUTh HE TOJBKO 3Talbl IOJETa TAKTHUYECKOH aBHALlUM, HO
Y BUJ MaHEBPa, a TaK )K€ HallpaBJieHUe BUKEHUS MTOCIe MaHEBpa.

Ho, He cMoTpst Ha TO, 4TO paauaibHas COCTABISIOMIAs CKOPO-
CTH SIBIIsSIETCA MH(DOPMATHUBHBIM MapaMeTpoM menw, a npuaanue PJIC
CIOCOOHOCTH M3MEPSATH €€ TMO3BOJUT MOBBICUTh HMH(OPMATHBHOCTD
PJIC u pemnTsh 3a7a4u, CBSI3aHHBIE C HEOOXOJMMOCTBIO Pa3pelieHHs
LeJied B Mpenenax UMITYJIbCHOTO 00beMa, JaHHBIH MepCIEeKTUBHBIA
MIOJIXO] 10 HACTOAIIETO BPEMEHU HE HCIIONb3YeTCS.

2. Lenab Hay4yHOI paGoThI.

Lenp paboThI 3aKiI04aeTCsl B MOBBILIECHUH MH()OPMAMOHHBIX
Bo3MmoxkHOcTer PJIC 3a cuer mpuaaHus UM BO3MOXXHOCTH pasperie-
HUS 1IeIel 10 pagualibHOM CKOPOCTH M OTHO3HAYHOTO €€ N3MEPEHHS.

3. 3agaya Hay4HOIl padoThI.

3amaya McciIeqOBaHUA COCTOMT B HAyYHOM OOOCHOBaHHMHU (-
(DEKTHBHOTO 10 BBIYUCIHUTENBHBIM 3aTpaTaM CIioco0a pa3peleHus 1
OJTHO3HAYHOTO M3MEPEeHHs paanaibHOW ckopoctu nenu 1t PJIC ¢
BOOynsiMel Tmepuoja MOBTOPEHHsSI, PEaM3YIOUIET0 KOTEPEHTHYIO
MEXIIEPUOJHYIO 00pabOTKy CUTHAJIOB.

Lens pa®oTel m HaydHas 3aja4a MOTpeOOBaM pa3pemieHust
CJIEIYIOLIETO Psiia YAaCTHBIX 3aJa4: aHAIM3 CYLIECTBYIOLIMX CIIOCO-
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00B ycTpaHeHHs 3((eKTa «CIembIX» CKOPOCTeH W pacIiupeHue Tua-
[Ia30HA OAHO3HAYHOIO H3MEPEHMs CKOPOCTH; aHAJIU3 CYILECTBYIO-
IIMX c10CcO00B U3MEPEHUH JOIUIEPOBCKOM 4aCTOThI HEpa3pelaeMblX
BO3MIYIIHBIX IIeJieid; HaydHOe 00OOCHOBAaHUE MOJENU 30HAWPYIOIIETO
CUrHaJa ¢ BOOYIISIIMEH YaCTOTH HOBTOPEHHUSI 110 BCEH IMauKe UMITYIIb-
COB W AIpy BOOYyISIIHMM; pa3padoTKa crocoba pa3penieHust U OJHO-
3HaYHOTO M3MEpeHMsl paauanbHOi ckopocTu uenei B PJIC 3a cuer
KOTepEeHTHON MEXIEePHOIHONH 00pabOTKM CHTHAJIOB Ha OCHOBE LU-
pPOBOM YaCTOTHOH (PHIIBTpamuy; pa3padoTKa HMHTAIIMOHHON MOIEIH
crioco0a pa3peleHust ¥ OJHO3HAYHOTO U3MEPEHUS PaJualIbHON CKO-
POCTH U JI0Ka3aTeNbCTBO €€ aJleKBaTHOCTU; OLUEHKH 3(PQEKTUBHOCTH
pa3paboTaHHOro croco0a METOIOM HMMHTAIMOHHOTO MOIEIHPOBa-
HUS; TIPOBEpKa PabOTOCTIOCOOHOCTH CIOCO0a METOAOM IOIyHATYp-
HOTO 3KCIIEpPUMEHTA.

4. HayyHasi HOBH3HA M TeopeTHYeCKasl 3HAYUMOCTh HAay4-
HOW padoTHI.

Hayunyto HOBU3HY pabOTBI COCTABIISIOT:

a) TPEUIOKCHHBIH 3aKOH BOOYJSIMH TIEpHOAa TMOBTOPEHUS,
KOTOPBII MO3BOJIAET IPOBECTH OOPabOTKYy OTPaKEHHOTO CHTHaja
C MCIOJIb30BaHUEM OBICTPBIX AJITOPUTMOB;

0) mony4yeHHbBIN crmoco0 00pabOTKH CUTHAda ¢ BOOYIsAIUEH
repuoia IOBTOPEHMS;

OO0CHOBaHHOCTD TIOJYYEHHBIX PE3ylbTaToB, BHIBOIOB M pe-
KOMeHJauii obecreueHa KOPPEKTHBIMH MaTeMaTHYecKUMHU MOJEIs-
MU, OMHUCHIBAIOIMMH (pU3HYeCKHe MPoIecchl JOPMUPOBAHUS 30H U~
PYIOLIMX, U OTPKEHHBIX CUI'HAJIOB, UX 00pPaOOTKM B MPUEMHOM CH-
creme PJIC, ucronbp3oBaHHEM IIPH MOIECIMPOBAHUN MCXOMHBIX JIaH-
HBIX TEXHHYECKUX XapakTepucTHK peanbHbIx PJIC pasBenku, mo-
CTYIHBIM M HOHSTHBI (PU3UYECKUM CMBICIOM TOJIyYEHHbIX aHAIUTH-
YECKMX 3aBUCHUMOCTEH U Pe3yJbTaTOB MaTeMaTHUECKOr0 MOJIEINPO-
BaHuA. VX TOCTOBEPHOCTH MOATBEP)KJIEHA CXOIMMOCTHIO pe3yibTa-
TOB MaT€MaTHYeCKOr0 M TOJYHATypHOTO SKCIEpHMEHTa, a TaK XKe
CXOJMMOCTBIO IHEPreTUYECKUX COOTHOIIEHHWH CHUTHAJIOB MOJYYEH-
HBIX B PE3y/bTaTe SKCIEPUMEHTa C COOTBETCTBYIOIIMMH COOTHOIIIE-
HUSMU TIOTYY€HHBIMH aHATUTHYECKUM ITyTEM.

Pesynbrarel paboTel HE MPOTUBOPEYAT OCHOBHBIM IOJIOXKEHH-
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SIM COBPEMEHHOM Teopuu Hu(poBoit 00pabOTKH paanoIOKAIHOHHON
nHpopMarum.

5. MaTepuaJjibl, MeTOAbI U 00bEM HAYYHOI PadoThI.

Pemmenue nocrasieHHON Hay4HOU 3a7a4d JOCTUTAIOCH HA OC-
HOBE CHCTEMHOTO MOJX0Ja C MCIIOIb30BaHUEM METOJI0B aHAJIOTOBOIO
u mudpoBoro GopmMupoBaHus W 00paOOTKH CHUTHAIIOB, ITH(POBOTO
MMUTAIIMOHHOTO MOJEINPOBAHMs, a TAK’KE OCHOBHBIX MOHATUH TEO-
pHUU BEPOSTHOCTEN.

B xone HanucaHus Hay4qHOM pabOTHI ObUIA W3y4YeHa JIUTEPATy-
pa 1o TEOpPEeTHUYEeCKON paauosioKaliMu. MareMaThuuecKuid armmapar,
KOTOPBIN HMCIONB30BaJCA MPH aHAIUTUYECKOM OIMCAHWHU CToco0a,
oTOHupazcs ¢ ydeTtoM creiupukd o0padOTKH PaHOCUTHAIOB M CO-
OTBETCTBYET YPOBHIO TEXHHUYECKHUX BY30B.

Hist mpoBepku paboTocnocoOHOCTH U 3P heKTUBHOCTH crioco-
0a OBbUT MPUMEHEH METOJI MAaTEMaTHIECKOTO MOJICIIMPOBAHUS U TIOJTY-
HaTypHOT'O SKCIIEPUMEHTA.

6. Pe3ybTaThl M NMPAaKTHYECKasi HEHHOCTb HAYYHOU pado-
TBI.

B HacTosmiert paboTe momydeHs! CIIEAYIONIIe HOBbIE HAyIHBIE
Pe3yNbTaThL:

1. IIpenyoxkeH 3aKOH U3MEHEHUS Mepuoja MOBTOPEHUS U pa3-
paboTaH croco0d 00padOTKU PaJUOCHTHANIA C TIEPEMEHHBIM IEPHO-
JIOM TIOBTOPEHHSI.

2. OnucanHbl B paboTe cnoco0 MO3BOJISET pa3peniaTh IeIH
o pamuanbHoi ckopoctu B PJIC ¢ BoOymsmuein mnepuoaa moBTope-
HUSI, paHee TaKkue MONBITKH ObUIM HE COCTOSTENbHBIMH.

3. Pemena 3aga4ya ucnosb30BaHMs OBICTPHIX aJrOPUTMOB KO-
TCPCHTHOI'0 HAKOIUJICHUA U YaCcTOTHOM (bl/IJ'IBTpaHI/H/I IIpu HUCIIOJIB30-
BaHUM BOOYJISILIMU TIOBTOPEHHMS.

4. ITomyyeHbl aHATMTUYECKHE BBIPAKEHHSI II03BOJISIIOIIUE pea-
JIN30BaTh JaHHBIN c11oco0 B coBpeMeHHbIx PJIC.

5. Pe3ynbrarhl UMHUTAIIMOHHOTO MaTEMaTUYECKOrO MOJEIUPO-
BaHUsI W TOJYHATYPHOTO SKCIIEPUMEHTA IMOATBEPKAAIOT NPaBHIIb-
HOCTh MU aJCKBATHOCTH BBIIIOJIHCHHOI'O AHAJIUTHUYECKOI'O OITMCAaHUs
croco6a 00paboOTKHU curHaja ¢ BOOYIISIMEN epro/ia ITOBTOPEHHUS.

[IpakTnueckoe 3HaueHHE PE3YJABTATOB PaOOTHI 3AKIHOYAETCS
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B pa3paboTke crnocoba 00padOTKU BOOYINPOBAHHOW MAaYKH WMITYJIb-
COB, KOTODBIil TI03BOJISIET PACIIMPUThH JUANa30H OJXHO3HAYHOI'O U3Me-
peHus yactoTel Jlomepa u B pesyabraTax OLEHKH 3(pdeKkTuBHOCTH
croco0a, KOTOpBIE IMO3BOJIAIOT CHENaTh BBIBOA O €ro BO3MOXKHOM
MPUMEHEHUH B CYIIECTBYIOMIMX U NepcreKTuBHBIX PJIC.

7. Cnucok JauTepaTypsbl, ONyOTHKOBAHHOI aBTOPOM MO Te-
Me HAYYHO# padoThI:

1. KnenmukoB H.A. HMcnonb3oBanne OBICTPHIX aIrOPUTMOB MPH
00paboTke curHaia ¢ BOOymsmuedl wactoTel moBTOpeHus//Hayka
u TexHonoruu. Te3mchl moknamoB XXX PoccmiickoW MIK., IMOCBS-
meHnon 65-neruro Ilobensr. Muace, MCHT, 2010. —c. 51.

2. KnmermukoB H.A., Ab6pamenxoB B.B., Bacumpuenko O.B.,
Crioco6 00paboTKH CHWrHaJla B JIOTUIEPOBCKHUX PaTHOIOKAIIMOHHBIX
CTaHLUI pa3BeAKH C BoOysuued mnepuoma moBropeHHs. CTaTbs.
Hayunsbiii penensupyemsiii coopauk «BectHuk BoiickoBoit I1BO».
Breimn. Ne 2. Cmonenck: BA BIIBO BC P®, 2009. ¢. 5 - 17.

3. KiremukoB H.A., Bacunsuenko O. B., [lpumenenue nwHei-
HOT'O 3aKOHa BOOYJISIIIMM YacTOTHI MIOBTOPEHUS ISl yCTpaHeHUst dpdek-
Ta «CIembIx» ckopoctelt. Crares. HaydHbIi perieH3upyeMblii COOpHHUK
«Bectauk Boiickosoii IIBO». Bemm. Ne 3. Cmonenck: BA BIIBO BC
Pd, 2009. c. 21 — 26.

4. Knenuko H.A., Bacunbuenko O.B., [Ipumenenne muHeHHO-
r0 3aKOHA BOOYJSILIMM YacTOTHI MOBTOPEHUS IJIsl ycTpaHeHus 3ddexra
«crnemnbix» ckopoctell. Crarbs. HaydHblii perieH3upyeMblii cOOpPHHK
«Bectauk Boiickosoii [IBO». Beim. Ne 4. Cmonenck: BA BIIBO BC
P, 2010.

5. Knmenmmkos H.A., Bacumpuenko O.B., Pesnumuenxo H.C.
Croco6 KOTepeHTHOTO0 HAKOIUICHHsI CHWTHAaja B JIOIUIEPOBCKHX pa-
JMOJIOKALIMOHHBIX CTAHIMAX C BOOYISLMEH YacTOThl MOBTOPEHUS.
Crarps. Hayunsiii peuensupyemsiii coopauk «BectHuk KoHuepna
IMBO «Anmasz-Anteii»» Ne 1 (3), M., 2010.

6. KinenmkoB H.A. Crioco® 0qHO3HAYHOTO W3MEpEHUsl pajiu-
QIBHOW CKOPOCTH B PaJUOJIOKAIIMOHHBIX CTaHLHMAX C BOOYIsAIMen
neprozaa noeropenus. COOpHUK pedepaToB JIEMOHUPOBAHHBIX PYKO-
muceit. Cepus b. Bermyck Ne 95 — M.: IBHU MO P®, 2011r.

7. KnenukoB H.A. Pesynbrarel MogenupoBanusi criocoda Kore-
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PEHTHOTO HAKOIJICHUS! CHTHAjla B PaJWOIOKAIIMOHHBIX CTaHIHAX
¢ BoOymsimmer mepuoaa moeropeHus. COOpHUK pedepaToB AEMOHH-
poBanHbIX pykommceid. Cepust b. Brimyck Ne 95 — M.: IIBHU MO
Pd, 2011t

8. KnenmkoB H.A. Otuer o HUP «IIpubop —1» Dxcneprmen-
TabHBIE HCCIenoBaHus S(PGEKTUBHOCTH AITOPUTMOB pPaCIO3HABa-
HUA U paspemieHus neneil. Jran 2. Pasnen 2. IlonrotoBka skcnepu-
MEHTOB MO OICHKE 3(P(EeKTUBHOCTH aIrOPUTMOB pPacIlO3HABAHUS
n paspemenus 1eneii. Cmomenck: BA BIIBO BC P®, 2010.
c. 38 -83.
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Komyp I'A,
CT. TIperoaaBarens, K.1ex.H., BA BIIBO BC PO
M. Mapmana Coserckoro Coro3a A.M. BacuneBckoro

ABTOMATH3aLMS NIPOLECCA PACTIO3HABAHUS BO3IYIIHBIX 1eJIeil
no nHGOPMAIIUH OT ONTHKO-JIEKTPOHHBIX HCTOYHUKOB

1. AKTyaJIbHOCTH U NPOGJIeMaTHKA HAYYHOH padoThI

CoBpeMeHHBIE TOKalbHBIE BOUHB M KOH(DIUKTH yOemu-
TEJIBHO AEMOHCTPHUPYIOT, YTO MEPBOOUYEPEIHBIMU OOBEKTaMHU OI'HE-
BOTO W PaJMOIEKTPOHHOTO MOpakeHHs, 0OCOOCHHO Ha 3Tare 3aBoe-
BaHMsI MPEBOCXOJICTBA B BO3AYyXE CTaHOBUTCA rpynnupoBka [1BO.
IIpu 3ToM mpocmarpuBaercsi oOuias TeHACHUUS €€ HEeAOCTaTOYHOM
3pPeKTUBHOCTH. DTO OOYCIOBICHO PSJIOM NPUYWH: BBICOKOH d(-
(EKTHBHOCTBIO PAJIMOTEXHUUYECKON pa3BeAKH NMPOTHBHUKA, HpUMeE-
HEHHUEM pa3NW4yHbIX noMex U sneMeHToB BTO, npumenenuem CBH
MIPOTUBO3CHUTHBIX MaHEBPOB U Apyrumu (akropamu. Kpome Toro,
BHYTPEHHUM (PAKTOPOM, CYIIECTBEHHO CHIDKAIOIINM JKUBYYECTh 3e-
HUTHBIX KOMIUIEKCOB, OCTAa€TCSl HAJIM4YUE B UX COCTaBE AKTHBHBIX
PaAMOJIOKAIIMOHHBIX CPEJICTB.

Ilo omenkam crnenmanucToB, B xoae omnepaunu «lox u Tpe-
et B KOrocnasuu cpenHee BpeMs O0e30macHON pabOThI paJHoJIoKa-
unoHHbIX cpeactB 3PK Ha uznyuyenue cocrasisio ot 10 go 30 ce-
KyHIl. Takue ycioBust 00€BBIX JCHCTBHI HE TO3BOJSUIN TIOJHOCTHIO
peann3oBaTh OrHEBbIE Bo3MoxHOCTH cpeacTB [IBO u Benn k 0oib-
muM notepsM. 3a Bpems 0oeBbIX AeiicTBuil B rpymnmuposke 11BO
IOrocnaBun OBUTH YHUYTOXXEHBI TMOYTH BCE JUBH3HOHBI «C-75%»
n «C-125», yrenen TOIbKO ONWH, OCHAIIEHHBIH ONTHYECKOW CHCTe-
MoW. VIMEHHO 3TOT NMBU3HOH, HE AEMAacKUpys ceds H3IydeHUEM,
MpooIDKa 0oeBble IeHCTBHs 1 cOmn camoner F —117.

B cBsi3u ¢ 3TUM, OAHUM U3 BaXKHBIX HAIPaBJIECHUN COBEpPLICH-
CcTBOBaHUS OrHEBEIX cpenctB I[IBO ciemyeT cunTarh ocCHaIeHHE Cy-
LIECTBYIOUIMX W pa3pabaTbiBaeéMBIX 0OpPa3LOB BOOPYKEHHUS COBpE-
MEHHBIMH  ITaCCHBHBIMH  ONTHKO-3JEKTPOHHBIMH  CHCTEMaMU
(O3C) pa3Benku W HaBEACHHs, NPHUMEHEHHE KOTOPBIX CyIIe-
CTBEHHO COKpAaIlaeT MM HCKJIIYaeT padoTy paguou3Iydarolinx
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cpenctB. Peammzanus mpenmymiecTB naccuBHbIX OOC Bo3MO)KHA
IIPYU UX IIOJHON aBTOHOMHOCTH M HE3aBUCHMOCTH OT PaIHOJIOKALU-
OHHOT'0 KaHaJja.

B cBoto ouepenp, BaxHOI 3a1a4eli 1100010 HHPOPMALTHOHHOTO
KaHaJla 3eHUTHOTO KOMILJIEKca SIBISICTCS PACTIO3HABAHME BO3MYIIHBIX
neneir. B aroit cszu OOC Hapsgy ¢ oOHapy)KeHHEM BO3MYIIHBIX
ueneit (BL), ux conpoBokaeHUEM, TOATOTOBKOW UCXOJHBIX AaHHBIX
Ui cTpenbObl, o0ecriedenueM myckoB 3YP u ux HaBeneHHeM Ha Le-
JIM JOJKHA 00ecednBaTh U Paclio3HABAHUE BO3MYIIHBIX LEEH.

[Ipobiaemamu pacno3HaBanus Bll B pamnonokaiioHHOM Ka-
HaJe 3aHUMAalOTCSl TaKHe BEAyIHE YUeHble KaK JOKTOpa TexXHHYe-
ckux Hayk mpodeccopa JI.A. bonmapes, A.K. I'ypees, A.O. Kpuso-
meeB, HO.JI. bapabam n mHOTHE Apyrue. B Hacrosmee BpeMs WH-
¢dopmanus 0 pacrmo3HaBaHUM IIeJied B PagMOIOKAMOHHOM JHara-
3oHe ucnonbsyercss B 3PC «C-300», «Top-M1», 3PK «Byk-M1».
VY4uThIBasi, YTO ONTUYECKUN KaHaJ B YCIOBUSAX MPUMEHEHUS ITOMEX
u [1PP, a taxxe mns obecneuenus ckpoitHocTd 3PC momken pabo-
TaTh 0€3 MOAMEPKKH PaJANOJIOKAMOHHOTO KaHanua, IeNblo padoThI
SIBISIETCS. 0OOCHOBaHHE BO3MOMKHOCTH ABTOMAaTHYECKOIO PacIio3Ha-
BaHMSI KJIACCOB BO3AYIIHBIX Lieel 0 MH)OpMALUU OT COBPEMEHHBIX
OIITUKO-3JICKTPOHHBIX CUCTEM.

2. Leap Hay4yHOIi padoThI

Lenpto HayuHOW pabOTHI SABJsIETCS HayyHOe OOOCHOBAaHHE
" MOATBECPKACHUC pE3YyJIbTaTaMU MOIACIMPOBAaHNUA BO3MOXHOCTU aB-
TOMaTH4eCKOTO paclo3HaBaHUs W300pa)KEHUI TpeX KIIacCoB BO3-
IOYIIHBIX 1eneil 1o uHpopManyu OT ONTHKO-3IEKTPOHHOTO HCTOUHH-
Ka Ha paccTossHuU A0 20 KM.

Conepikanue chopMyIHPOBAHHON HAyYHOH 3a]ja4d MO3BOJISIET
BbIOpaTh B KauecTBe OOBEKTa HCCIECIOBAHHS CHUCTEMY pPacIO3HaBa-
HUSl BO3AYLIHBIX LIEeJeH, a B KadecTBE MpPEAMETa HCCIENOBAHUS —
MPOLIECC PacriO3HAaBaHUs BO3AYIIHBIX IIeJie 10 MHGOPMAIIMU OT OII-
TUKO-3JIEKTPOHHOTO UCTOYHHKA HA OCHOBE HEUPOCETEBBIX CTPYKTYP.

3. 3agaya Hay4HOIl padoThI

[Tpu BeIMIOTHEHUH PaOOTHI pa3pelleHb! CIEAYIONINE 3adaqu:

aHaJIn3a OCHOBHBIX TCXHHUYCCKHUX XAPAKTCPUCTHUK CYLICCTBY-
IOLUIMX U TEPCIEKTUBHBIX MACCUBHBIX OINTHKO-AIEKTPOHHBIX HCTOY-
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HUKOB HH(OpMaLuy;

OIIEHKHU MX BO3MOXKHOCTEH 10 pacrno3HaBanuio BII;

aHajgM3a METOJOB pAaCIlO3HABaHWUA H300paKeHWH W BBIOOpA
HanboJee palMOHAILHOTO IS PELIeHus 3a1a4u pacro3naBanus BLI;

YCOBEPIICHCTBOBAHUS METOJUKH OLCHKH 3QQEKTUBHOCTH CH-
CTEMBI PACIIO3HABaHMs KJIACCOB BO3AYINHBIX €I HA OCHOBE HC-
KyCCTBEHHBIX HEHPOHHBIX CeTeld MO0 HWHPOpPMAlMM OT OINTHKO-
aneKkTpoHHoro ucroynrka B uHTepecax 3PK u 3PC manoit manpHo-
CTH;

pa3pabOTKN MOZENIN CUCTEMBbl PACIIO3HABAHMSI BO3AYIIHBIX I1e-
Jiei Mo MHGOpMaIMK OT ONTHUKO-2IEKTPOHHOTO HCTOYHHKA HA OCHOBE
HEUPOCETEBBIX CTPYKTYp C MMUTALUEH U3MEHEHUS! YCIOBUNA METEO-
POJIOTHYECKON BUAUMOCTH;

00OCHOBaHUSI HAa OCHOBE IMPOBEICHHBIX HAa MOJENIU HCCIEH0-
BaHUI BO3MOXHOCTH aBTOMAaTHYECKOTO paclo3HaBaHMs KIacCOB BO3-
IOYIIHBIX Lienedl mo nHGOpMaMy OT ONTHUKO-IEKTPOHHBIX HCTOYHU-
KOB, BBIOOpa BHYTPEHHHX CTPYKTYp HEHPOCETEBBIX KJIacCH(UKATO-
poB aist 3 (HEKTHBHOTO PELICHUS TOCTABICHHON 3a/1a4H.

4. MarepuaJibl M MeTOIbI HCCJIEIOBAHUS

Crcrema Hay4HBIX METOJOB, MPUMEHSIEMBIX B IpoLEcce Mpo-
BE/ICHUS UCCIIEIOBAHU, BKIIIOYAET B Ce0sl METOIBI CUCTEMHOTO aHa-
Ju3a, HeMpoceTeBble MpaBuiia MIPUHATUS PELICHUNA, TEOPUIO BEPOAT-
HOCTEH M MaTeMaTHYeCKOW CTAaTHCTUKH, MaTEMaTHYECKOE U UMUTa-
LIMOHHOE MOJIETTUPOBAHHUE.

5. Pe3yabTaThl, TeopeTHyeckas U MPpaKTHYecKasi HEHHOCTh
HAY4YHOIi padoThbI.

OcHOBHBIE pe3yabTaThl pabOTHI:

pa3paboTaHa yCOBEpPIICHCTBOBaHHAS METOIWKA OICHKUA (-
(EeKTHUBHOCTH CHUCTEMBI PACIIO3HABAHMS KJIACCOB BO3AYLIHBIX LEJeH
Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTel M0 MH(OpMauuu OT
OTNITHUKO-3IEKTPOHHOTO McTouHuKa B mHTepecax 3PK u 3PC manoit
JAILHOCTH, OTJMYAIOIIASCSI BOBMOXHOCTBIO HccienoBaHus dhdek-
THBHOCTH CHUCTEMBI PaClO3HABAaHUs KJIACCOB BO3AYIIHBIX IENEH NMpHU
WM3MEHSIONIEICS BHYTPEHHEHW CTPYKType HEHPOCETEBBIX KilacCU(pH-
KaToOpOB B YCJIOBHUSIX MOTEPH YaCTH WM300pakeHUs LEIH U IS pas-
JUYHBIX YCIOBUH METPOJIOTHYECKOW BHUAMMOCTH; pazpaboTaHa MoO-
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JIeNTb CUCTEMBI PacllO3HaBaHHs BO3AYIIHBIX Iefieil o WHpOpMauu
OT OITHKO-ICKTPOHHOTO HCTOYHMKA Ha OCHOBE HEHPOCETEBBIX
CTPYKTYp, OOecreuuBamomas BO3MOXHOCTh HMMHTALMH H3MEHEHUS
YCIIOBUH METEOPOJIOTHUECKON BUIMMOCTH;

000CHOBaHA 1O pe3yJabTaTaM HCCIeOBaHUN Ha MOJAEIH BHYT-
pEeHHsIST CTPYKTypa HeHpoCeTeBhIX Kiaccu(UKaTopoB, Hanboiee pa-
LMOHAJIbHAS JUISl PELEHUs 3aJlaud paclo3HAaBaHUS KJIACCOB BO3YII-
HBIX LIeJIel 10 HH(OPMALIUH OT ONTHKO-3IEKTPOHHBIX HCTOYHUKOB;

ompeneieHpl TpeOoBaHWsS K 0a3e MaHHBIX s OOydeHUs
HellpoceTeBbIX KJIaCCU(UKATOPOB B COCTaBE CHUCTEMBI PACIO3HABa-
HUS KJIACCOB BO3AYIIHBIX LIENEH;

000CHOBaHAa BO3MOXXHOCTb aBTOMAaTHYECKOTO PACIO3HABAHUS
KJIaCCOB BO3AYIIHBIX LI€JIeH MO HH(POPMAIIMK OT COBPEMEHHBIX ONTHU-
KO-3JICKTPOHHBIX CUCTEM.

[IpakTuyeckas 3HAYNMOCTh PabOTHI 3AKIIOYAETCSI B TOM, YTO
e€ pe3yapTaTbl MOTYT HCIIONIB30BaThca NOpu MoaepHuzauuu 3PK
OMMKHEro NeHCTBUS M Majlod JaJdbHOCTH C LENbI0 aBTOMATH3aLMU
Mpolecca pacro3HaBaHUs BO3AYIIHBIX IeJeld MO JaHHBIM ONTHKO-
3MEKTPOHHBIX HCTOYHUKOB.

6. Cnimcok JuTeparTypbl, OMy0IMKOBAHHbII ABTOPOM II0 TeMe
HAy4YHOI1 pa0doThI

1. Konyp I'A. CadonoB A.B. Huxonaes A.B. OGoOGmeHHas
3ayada o0y4eHus knaccudukaropa / Hayunsle Tpynbl yHUBEpCUTETA.
Breim. 12. Cmonenck, BA BIIBO BC P®, 2010.

2. Huxomaes A.B. Komyp I'A. CadonoB A.B. Metonuka
npeacTaBieHusi o0yJaromeid BEIOOPKU Uil HEMPOCETEeBOIrO KIacCH-
(ukatopa u ero obyuenue // Hayunsle Tpyasl yHuBepcuteTa. Boir. 9.
Cwmonenck, BA BIIBO BC P®, 2009.

3. Cak-Caxosckuii B.M. Komyp I'A. Ananu3 Bo3MOXHOCTEN
ONTHKO-3eKTpOoHHBIX cpenacts 3PK // Hayunsle Tpyabl yHHBepcuTe-
ta Beim. 11. Cmonenck, BY BITIBO BC P®, 2004.

4. Komyp I'A. Merojnka oneHkH 3P(PEeKTUBHOCTH CHUCTEMEI
pacniozHaBanusi / Hayunele Tpyasl yHuBepcurera. Bpim. 2. Cmo-
neHck, BY BIIBO BC PO, 2004.
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Kotos JI. M.,

HadaJIbHUK HAYYHO-HCCIIEI0BATEIHCKOM Tab0PaTOPUH CUCTEM
ynpasienns BovickoBoir [IBO BA BIIBO BC P® M. Maprrana
Cogetckoro Coro3a A. M. Bacunesckoro, K.TeX.H., Maiiop;
Boakosa B. M.,

HAyYHBIA COTPYIHUK HAYIHO-HUCCIIEIOBATENBCKOH JabopaTopun
cucteM ymnpasieHus Boiickosoit [IBO BA BIIBO BC PO

uM. Mapmana Coserckoro Coro3a A. M. Bacunesckoro I'TI MO

IIpuMeHeHHe reHeTHYECKUX AJITOPUTMOB
JJISl ONTUMHU3ALMHU MOCTPOeHUsI D0eBBIX MOPAIKOB
rpynnuposku Bojiick ITBO

1. AKTyaJIbHOCTH U NPOGJIeMaTHKA HAYYHOI padoThI

BaxxnelmM 3TanoM IIaHUPOBaHUS OOEBBIX JEHCTBUH SIBIISI-
eTCsl ompeleieHue BapuaHTa noctpoeHus rpynnupoBku [IBO CB.
B nacrosimee Bpemst 1151 TOCTpoeHHs 00eBBIX MOPsIKOB Boiick [IBO
WCTIONB3YIOTCSI METOAMKH, OTINYAIONIHECS] OOJBIIUMH BPEMEHHBIMH
3aTpaTamMy, BBUAY OOJBLIOIO KOJMYECTBA BAaPHUAHTOB IOCTPOCHHUS
00eBBIX MOPAIKOB. BeIOpaTh onTHMansHBI 00€BOI TOPSAOK HEOO-
XOJUMO 3a KopoTkoe Bpems. I'pynmnupoBka cpeacts [IBO pasnopon-
Ha, IOATOMY ONTHMAJIFHOE MX pa3MelleHUue B OOEBBIX MOPSIKAX CO-
MPSDKEHO ¢ TPYAHOCTSAMH, YTO B YCJIOBUSX OFPAaHMYEHHOTO BPEMEHH
npobnemarnaHo. TakuM 00pazom, cyliecTByeT He0OX0AUMOCTh IO~
HCKa HOBOTO criocoba pelieHusl 3a/1a4i MOCTPOCHUSI ONTUMAIBHOTO
00eBoro nopsaxa.

B cBsi3u ¢ 5TUM BO3HMKaeT HEOOXOAUMOCTE B pa3paboTKe MOA-
XOJIOB K KOMIUIEKCHOMY PEIICHHIO 3a/lad COINIACOBAaHHS 0OEBBIX I0-
PSIIKOB M COIVIACOBAHMS OTHS, OCHOBAHHBIX Ha MJAEAX T'€HETHYECKHX
QJITOPUTMOB, YTO 00ECIICUMBAET ONPEACICHNE PallMOHANBHBIX Mapa-
METpOB 0OEBOrO MOpsIKA, a TaKkKe BBIOOP CTAPTOBBIX MO3UIHHA
¥ COTJIACOBAHUE OTHS TPyMIUpoBKU BOWCK [IBO 1m0 OTBETCTBEHHBIM
CEKTOpaM.

2. leab HayyHO# padoThI

Lenbto paboTHI SBIISIETCS pa3padOoTKa MPEUIOKEHUHN 110 aBTO-
MaTU3alUK pelIeHHs 33/1a4 TUIAHUPOBaHUs OOEBBIX JEHCTBUH C UC-
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MI0JIb30BaHUEM IBOJIOLMOHHOIO aJITOPUTMA.

3. 3agaya Hay4HOIi padoThI

KonkpeTHo# 3amaueil B paMKax MpoOJIeMbl, Ha pelieHre KOTO-
poli HampaBieHa paboTa, SBISETCS pa3padOTKa crocoda pelieHus
3aJlaud CO3JJaHMsI CUCTEMBI OTHSI Ha OCHOBE 3BOJIIOLIMOHHOIO aJro-
pUTMAa U151 KOMIJIEKCHOTO PEIIEHUs 3a1a4 NOCTPOEHUS ONITUMAIBHO-
ro 00eBOro MOpSAJKAa W COIIACOBAHMS OTHS OCHOBAaHHOTO Ha MAEAX
TeHETHYECKUX AJITOPUTMOB M 00€CIIeUYNBAIOIIETO BHIOOP BUAa 00EBO-
TO TIOpsAKa, ONpeeNieHNe IIEHTPOB MO3UINH IMoIpa3eTIeH i, BEIOOD
CTapTOBBIX MO3ULMHA OTHEBBIX €AUHUL], a TAKXKE PacpeAesICHUE OTHS
MOJPAa3/eNeHU TI0 CEKTOpaM.

I'eneTnueckue anropuTMbl JAOT Psl OPEUMYLIECTB IpU pe-
LIEHUU NpakTH4ecKuX 3anad. OIHO U3 TaKUX NPEUMYLIECTB — 3TO
ajanTanus K M3MEHSIOLIEHCS OKpyKawlued cpene. B peanbHOU
XKHU3HH TMpobJieMa, KoTopasl Obla MOCTaBJIeHA ISl PEICHHs H3Ha-
YanbHO, MOXKET IPETEPIETh OTPOMHBIE U3MEHEHUS B IIPOLIECCE CBOE-
ro peuenus. I[Ipy ucnonb30BaHUU TPAJULUUOHHBIX METOAOB BCE BbI-
YUCJICHHUA MPUXOJUTCA HAYMHATHh 3aHOBO, YTO IIPHUBOAUT K 6OJII>IHI/IM
3aTpaTraM MalIMHHOrO BpeMeHHU. [[pyroe mpemmylecTBO reHeThye-
CKHAX alNTOPUTMOB JUIsl pEIIeHUs 3a7ad COCTOWT B CHOCOOHOCTH
OBICTPOI1 FeHepaIK JOCTATOYHO XOPOIIMX PEIICHUH.

Tpa,Z[I/I]_II/IOHHI)Ie OINITUMH3AITUOHHBIC AJITOPUTMBI [JIA HaXO0X-
JEHUsSI JTy4IIero PEelIeHUs MCIIOIB3YIOT OOJIBIIOE KOJIHYECTBO JIOIY-
meHuit mpu oneHke M. DBONIOIMOHHBIN K€ MOAX0J] HEe TpeOyer
TaKMX JOMYIIEHWH. DTO pacIIMpsieT Kiacc 3ajad, KOTOpble MOKHO
peumaTth ¢ MOMOUIBIO 3BOJIOHUOHHOTO MojenupoBaHusa. CoriacHo
CYILECTBYIOIIMM HCCIIEJOBAHUSIM MOXHO CKa3aTh, YTO SBOJIOLUOH-
HBIC METOJbI W TCHETUYCCKUEC AJITOPUTMbI ITO3BOJIAIOT PEIIATh TC
MPOOJIEMBI, PEeIIeHNe KOTOPhIX TPATUIIMOHHBIMHA ONTHMH3AIMOHHEI-
MU aJITOPUTMAMHU 3aTPYAHUTEIBHO.

[IpoBenst 0630p SBOJIOIMOHHBIX AITOPUTMOB M OIIEHHB BO3-
MOXXHBIC ITYTH HMX HMCIIOJB30BaHUA IPU PCUHICHUU 3a/iad IJIaHUPOBa-
HUsl O0€BBIX NEHCTBUI, OYEBMAHA LENECOO00PA3HOCTh MPUMEHEHUS
IJId pCUICHUA 3ala4u IIOKMCKa OINTHUMAJIbHOI'O0 BapuaHTa IIOCTPOCHUSA
00€eBOro MOpsIIKa SBOTIONMOHHBIX AITOPUTMOB, KOTOPHIE MPEACTaB-
JSI0T cO00H KOMOMHAIIMIO 3BOJIIOLMOHHOTO MOJAEIHPOBAHHS U Me-
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TOZOB IIOUCKA.

B kauecTBe MexaHH3Ma ONTHUMHU3AIMU B pacCMaTpyUBaeMoil 3a-
Jade WMCIONh30BaH TEHETHYECKHH alropuTM. |eHeTwmueckwe amnro-
PUTMBI — TTOMCKOBBIE alITOPUTMBI, OCHOBAaHHBIE Ha MEXaHHM3Max ce-
JIEKIMHU U TeHeTUKU. OHU SBJISIOTCS MOILHOM CTpaTerrei BeIXona U3
JIOKAJIBHBIX ONTHMYMOB. VICTIONTB30BaHME TEHETHYECKUX aJITOPUTMOB
NpU PEUICHUH HWHXEHEPHBIX 3a/ad TO3BOJSET YMEHBIIUTh OOBEM
namsatd OBM u BpeMst BRIUMCICHUN SISl HAXOXKICHUS ONTUMATBHBIX
pelleHU.

leneTnyeckuii anropuT™M HaYMHAET CBOIO PadOTy C CO3MAaHUS
HAYaJIbHOTO MHOKECTBAa KOHKYPUPYIOIIUX MEXKIy cOO0O0H pereHui
ONITUMHU3AIMOHHON 3a/lau, B Ka4eCTBE KOTOPOTO BBICTYHAET IOIy-
JALUS aJbTePHATUBHBIX pereHuit P. Honymsius

P={p,Ps,-sPj s :
{pl p2 pl pr} €CTh MHOXCCTBO 3JICMCHTOB Pi . Kax-

JIbIA 3JIEMEHT 3TON MOMYISALUXU P MPEJICTABIIACT COOOM OJHY WU
HECKOJIBKO XpPOMOCOM (aJBTEPHATHBHBIX PEUICHHIA). XPOMOCOMBI
COCTOSIT U3 TEHOB (AJIIEMEHTHI, YaCTH 3aKOAUPOBAHHOTO PEIISHIIS).

3arem 3TH «POAUTCIILCKUCY) PCIICHUA P' CO3aal0T «IIOTOMKOB)»

’
R IyTEM CIy4alHbIX U HalpaBICHHbIX U3MeHeHUl. B npocteix T'A

CYIIECTBYEeT TPHU OCHOBHBIX Olleparopa (WU Iara, WId Mpolecca):
celieKnus (PenponyKIus), KPOCCHHTOBED (CKpeluBaHUE) U MyTa-

ous.
!

Tocne 3Toro ouenuBaercs >pEKTHBHOCTh pemeHnii | u
OHHU TIOJIBEPTaIOTCs CeNeKIUU. Kaxaplil 371eMEeHT MOy UMEeeT
OTIpEJeNICHHbIH ypOBEHb KaueCTBAa, KOTOPBIH XapaKTepH3yeTCs 3Ha-
yeHneM IieneBoit ¢yHknmu. lleneBas ¢yHkus ncrons3yercs B [A
JUIsSL CPABHEHUS PEIICHHH MEXILy COOOH M BBIOOpA JIyUIIIEr0 U3 HHUX.
B renermdeckux anropuTMax JEHCTBYeT NPUHIUI «BBDKMBAHUS
CHJIbHEHIIHNX», HAUMEHEE MPUCIIOCOOIEHHBIE PEIICHHS «TIOTH0ar0T»,
a 3aTeM IPOIECC MTOBTOPSETCS BHOBD.

3amada mMOCTpOoeHHs OOEBOTO MOpPSAKA M COTVIACOBAHWS OTHSA
perraeTcs B 1Ba JTara.

Ha nmepBoM 3Tamne onpenensoTcss palMoHalIbHBIE apaMeTphl
6oeBoro mopsiika (MHTEpPBANBl M JAUCTAHIMH MEXAY YacTIMHU

47



/monpa3nencuusmu/). [y 3TOTO B TMpeaenax paiioHa, 3aHUMaeMOTo
MIPUKPHIBAEMBIMU BOWCKAMH, OMPEAEISIOTCS KOOPAWHATHI IIEHTPOB
OOEBBIX TIOPSIKOB YacTel (MMOapasaeacHHi).

Ha BTOpOM 3Tare mo M3BECTHBIM KOOpJMHATAM IIEHTPOB 0Oe-
BBIX MOPSJIKOB YacTed (Iompa3/iecHHii) pacCUUTHIBAIOTCS PAIHO-
HaJbHBIE OTBETCTBEHHBIE CEKTOPA, a 3aTeM OIPENEISIFOTCS KOOPIH-
HaThl CTAPTOBBIX TIO3MIIMK OTHEBBIX €UHHMII, 00CCIICUNBAIOIINE MaK-
CHUMAaJIBHBIN pa3sMep HUHTErPaIbHON 30HBI MOPAKEHUS MOIPa3ACICHUS
B OTBETCTBEHHOM CEKTOpPE M MaKCUMAJIbHYIO BEIHYUHY KOAPHUITH-
€HTa MPUKPBITHUS BOMCK.

Ecnu WTOrOBBIA BapuaHT HE YIOBICTBOPSET TPEOOBAHUSM,
MIPEIBSABIIEMBIM K CHCTEME OTHS, TO MPOU3BOIUTCS yTOYHEHHE OT-
BETCTBEHHBIX CEKTOPOB IMOIPA3IEICHUI C YIETOM pealln3yeMbIX 30H
MIOPAKEHUS U ATall MOBTOPSACTCS.

OCHOBHBIM MEXaHHU3MOM ONTHMH3AIIMN HA KaXKJOM 3Tarle sB-
JISIETCSl TEHETWYECKUH anropuTM. PaccMoTpwM ero CymHocTh Ha
MIpUMepe pEelIeHUs 3aady BTOPOTO JTara.

B kadecTBe HauyallbHOIO MHOXXECTBAa PEMIEHWH ONTUMHU3ALIU-
OHHOM 3aJ]Jadyi BBICTYIAET UCXOAHBIN HAOOP BapHaHTOB TOCTPOCHUS
6oeBoro mopsiaka yactu (moapasnenenus). s K-ro Bapuanta Goe-
BOTO TIOpsiika OH OyIeT BBIDISACTh CJCIYIOIIUM  00pa3oM:

k k k k
Vk :{Pl ’P ""’Pi ""’P” }, e N—KOJMYECTBO OTHEBBLIX €OU-
HMII, P' _{Xi ’Yi }— KOOPAMHATHI CTAPTOBOM MO3UIIMHK | —OH OTHe-
BOU €UHUIIBI.

Janee moirydeHHBIE BapUaHTHl PAHKUPYIOTCS IO KadecCTBY,
BBIOMPAIOTCS W 3aIOMUHAIOTCS JIYUIIINE BApUAHTHI. XY/IINE BapHuaH-
ThI YIAJSIOTCS U3 paccMarpuBaeMoro Habopa. 3aTeM MpOM3BOAMTCS
«CKpeNIMBaHUEe» 33JIaHHOTO YWCIIa JydIuX BapwaHTtoB. J[ist 3Toro
Cly4allHbIM 00pa3oM BBIOMPAIOTCS CKPELIMBACMBIC BapHAHTHI,

PX ={X{;Y}

a B HUX—IBEC CTapTOBEBIC IIO3NIINHN
k k k
Pl ={X;Y, :
11 = 1X 55 Vi , TJle i~TouKa KpoccuHropepa. OCyIecTB-

JsieTcs NepecTaHOBKa MO3ULUM B BapuaHTax. B pesynbprare nepecra-
HOBOK 3JIEMEHTOB, ITOJIyYalOTCs Ba HOBBIX BapuaHTa. Clemyronium
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LIarOM T€HETUYECKOTO aJITOPUTMA SIBIISICTCS BBIIIOJIHEHUE OIEpaluu
MyTaldy HaJ MOTOMKAMH ITyTeM CIIy9afHOTO M3MEHEHHUS KOOPAHHAT
OIHOM 13 mo3unui. Jlanee cHOBa BRIOMPAIOTCS JIydIINe BAPUAHTHI, U
MIPOLIECC TIOBTOPSIETCSL.

AnpoOanust pa3pabOTaHHOTO aJITOPUTMa B POLIECCE PELICHUS
3a/1ad CO3/IaHus CUCTEMBI OTHS (pUCYHKH 1, 2) mokazana 10CTaToqHO
OBICTPYIO CXOAMMOCTH IPOLIecca M BOZMOXXHOCTh MONMy4deHus addex-
THUBHBIX BapUaHTOB MOCTPOCHUS OOCBBIX MOPSIKOB M COIIACOBAHUS
OTHSI.

IIpennoskeHHbIA aNTOPUTM KOMILIEKCHOTO pellieHus 3a7a4 mo-
CTPOCHHUSI ONTHMAJIBHOTO OOEBOTO MOPSIKA M COIVIACOBAHUSI OTHS
OCHOBAaH Ha WJIeIX TeHETHYECKHX aJITOPUTMOB U 00ECIeunBaEeT BHI-
0op BHma OOEBOTO TMOPSIKA, OMpPEeIeHHe IICHTPOB IMO3UIUH ITO/I-
paszenieHuil, BBIOOP CTAPTOBBIX MO3UIIMH OTHEBBIX CIMHHII, & TAKIKE
pacnpesneneHre OrHs MoApa3leNeHnit mo cekropaMm. B ominune ot
KJIACCMYECKOW TIOCTAaHOBKH T€HETHUYECKUX aITOPUTMOB, OH obecrie-
YMBaeT NMPUMEHEHHE MeXaHW3Ma HEYETKOTO BBIBOMA JJISI CEJEKITHH
JMYYIINX BAPUAHTOB OOEBOTO MOPSAKA.

k
Smml A

S,

“max

S

min

0 10 20 30 40 50 N
uT

Pucynok 1-3aBHCHMOCT pa3MepoB IUIOIAIH WHTETPANBHOI peann3yeMoit
30HBI HOPa)KEHNS OT KOJIMYECTBA UTEPaliii TeHETHIECKOTO aJTOPUTMA.
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Pucynok 2—-3aBucumocts k03()(HUIMEHTa TPUKPHITHS BOMCK OT KOJHMYECTBA
UTEpaLHii FEHETHYECKOTO AIrOPUTMa

Takum 00pa3oM, MCCIIEOBaHUs, TIPOBEICHHBIC B KOHKYPCHOMH
paboTe TOKa3allid, YTO MCIIOJNB30BAaHHE TEHETHYECKOrO ajJropuTMa
JUTST ONITUMH3AIMHA TTOCTPOSHUSI OOEBBIX MOPSAIKOB IPH CO3JaHHUH
CUCTEMBI OTHS SBISICTCA I[€JIECOO0PAa3HBIM M IEPCICKTUBHBIM
HalnpaBJIeHHEM PEIIeHHs 33/1a4d aBTOMATH3alliy TUIAHUPOBaHUs 00-
€BBIX JIEUCTBUI.

4. HayyHasi HOBU3HA U TeopeTHYeCKAas 3HAYMMOCTH Hay4-
HOM padoThI

Hay4nast HOBU3HA U TeopeTHYecKas 3HaUMMOCTh PabOTHI 00y-
CJIaBJIMBAIOTCS pa3pabOTKOM HOBOIO CIOCO0A PEIICHHS 3aJadd I10-
CTPOCHHUS ONTHUMATHHOTO OOEBOTO MOPSANKA, YeMy M TIOCBSIIICHA
JaHHasi KOHKypcHas pabota. [lanHbIi ctoco6 ocHOBaH Ha paspabo-
TAHHOM DHBOJIOIMOHHOTO AJITOPUTME ISl KOMIUIEKCHOTO DPElIeHHS
3a/1a4 TTOCTPOSHHUS ONTUMAJILHOTO OOEBOTO MOPSAKA U COTIIACOBAHUS
OTHSI OCHOBAaHHOTO Ha WJIEAX T'€HETHYECKHX aJrOPUTMOB M oOecre-
YHBAIOIIETO BHIOOP BUIAa OOEBOTO IMOPSIKA, OMpPECIICHUE IIEHTPOB
TIO3UIIAN TTOAPa3IeICHUH, BEIOOP CTAPTOBBIX IMO3HUIIMIA OTHEBBIX €/IH-
HUII, a TaKXKE PaCIpEeIICHIEe OTHS IOAPA3ICICHUN MO0 CEKTOpaM.
B omuume oT kiaccMyeckod MOCTAHOBKM T€HETHUUECKUX alITOPUT-
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MOB, OH O0OECIICUMBACT NMPUMCHCHHE MEXaHM3Ma HEUETKOTO BBIBOJIA
TUTSL CEJIEKITUH JTYUIINX BapHAaHTOB 00EBOTO TIOPSAKA.

8. Cnucok JuTepaTypbl, ony0JHKOBAHHBINA ABTOPOM 1O TeMe
HAy4YHOI1 pa0doThI

1. Koros JI.B., 3n06unoBa B.M. HekoTopsie cTOpOHBI TpruMe-
HEHUS IBOIIOIHMOHHBIX AJITOPUTMOB B MCKYCCTBEHHBIX HEHPOHHBIX
cersax. Cmonenck. BA BIIBO BC P®. Coopuuk 13 kad., Ne 15,
2010, C. 51 -56.

2. Koros /I.B., Jlomammusos I1.M., 3mo6uHoBa B.M. ®opmanu-
3aIusl peIeHus 3aadi COIIaCOBAHMS OOEBBIX MOPSIKOB U COTIIACO-
BaHMA OTHS ¢ Ienplo ux ontuMmmsanuu. CmoneHck. BA BIIBO BC
P®. Coopruk «Hayunsie Tpyas! akagemuny. — 2010.

3. KoroB JI.B., JlomammuoB II.M., 3mo6mHoBa B.M.,
Bonkosa B.M. ABromarusaius pelieHus 3aJ1a4d IUIaHupOBaHus 00-
€BBIX JEHCTBUH HA OCHOBE JBOJIOLNUOHHBIX anropuTMoB OTU€T O
HUP. Cmonenck, BA BIIBO BC P®, 2011
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JedoemeB A.C.,

mperonaBaTens Kapenpsl paguoIoKaIlmOHHOTO BOOPYKEHHUS
BA BIIBO BC P® um. Mapmranna CoBerckoro Coroza

A.M. BacuiieBckoro, K.TeX.H., IOANOJIKOBHUK

AP PeKTUBHOCTH MPOEKIHOHHOT0 BPeMSI-4aCTOTHOIO
pa3pelleHus TPYNNOBLIX paccenBartesei

1. AKTYaJIbHOCTH U NMPOOJIEMATHKA HAYYHOH PadoThI.

B HacTosimiee Bpemsi CyILECTBYIOT pa3iW4HbIE METOABI IOBBI-
HmIeHus1 paspemiamonei cnocooHoctu. OaauM u3 Hambonee dpdek-
TUBHBIX SIBJISIETCS NMPOEKIMOHHBIA MeTon. lloBBIlIEHHE MEPHOCTH
paspelIeHus] 10 CPaBHEHHIO C OAHOMEPHBIM (OXHONapameTpuye-
CKHM) JIOJDKHO CIIOCOOCTBOBaTh IOBBIMICHUIO pa3peliarolield Cro-
coOHocTH. [l moAaTBepkICHUS BO3MOXKHOCTH DPEaU3aluu U 3¢-
(EeKTUBHOCTH MHOTOMEPHOI0, B YaCTHOCTH IBYMEPHOIO pasperie-
HUSI, B pe3yabTaTe pelieHus oOpaTHOW 3aJadd IPYMNIIOBOTO pacces-
HUs TpedyeTcs MpOoBeAeHNE SKCTIEPUMEHTAIBHBIX HCCIIE0BaHUH.

2. Heap Hay4HOIi paGoThI.

Lenpto paboThl SABIAETCS HKCIIEPUMEHTAJIBHOE MOATBEPXKAEC-
HUE BO3MOXXHOCTH pEaM3allii, a TAKXKe MOyYeHUEe CPaBHUTEIBHOM
OLIEHKH 3(Q(EKTUBHOCTH MPOCKIIMOHHOTO BPEMsI-4aCTOTHOTO pa3pe-
LICHUS] CUT'HAJIOB TPYIIIOBBIX paccenBaresiell ¢ OJHOMEPHBIM paspe-
IICHWEM CHTHAJIOB ¥ CTAHAAPTHOW KOPPEJSIIMOHHO-(DUIBTPOBOI 00-
paboTKO# CHTHATIOB.

3. 3agaya Hay4YHOIl padoOThI.

KonkpeTHoOI mpukiamHOW 3aja4eld B paMKax MpPOOJIeMaTHKH
paboThI SBIISIETCS TIOJTYYEHHE Ha CIENUAIbHO COOPAaHHON YCTaHOBKE
PE3yNbTaTOB IKCIEPUMEHTAIBHBIX HCCIIEIOBAHNM, XapaKTepU3YIo-
OIMX BO3MOXHOCTh peanu3auvd U 3(PGEeKTUBHOCTH IBYMEPHOTO
(BpeMsA-4acTOTHOTO) pa3pelleHus] CUTHAJIOB TPYIIIIOBBIX paccenBaTe-
JIH B pe3yabTare pelieHus oOpaTHOM 3aaud IPYIIIOBOrO pacces-
HUSL.

4. HayyHnasi HOBH3HA U TeopeTHYecKasi 3HAYMMOCTH Pado-
THI.

HayuHnast HOBU3Ha 1 TeopeTHdecKas 3HaYMMOCTh paboThI 00Yy-
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CJIAaBITUBAIOTCS CIEMYIOIIUMU HOBBIMH HAy4YHBIMH pe3ylbTaTaMH,
MTOTy4YeHHBIMU B XOJI€ MCCIIEOBAaHHIA: PAIOM OIICHOK IMOKa3aresei
paspemaromieil crmocoOHOCTH JBYMEPHOH MPOEKITMOHHOW IMPOLEAy-
pBl 00paboOTKK CUTHAIOB MPU YacTO BCTPEUAIOMICHCS B TPUIIOKEHH-
X (YHKIUH PaccOrIacOBaHUS, XapaKTePHOH U JOKALIMOHHBIX 3a-
Ja4d B YCJIOBHAX BPEMEHHBIX W YAaCTOTHBIX CABHIOB 3XOCHUTHAJIOB OT-
JeNBHBIX paccerBaTeNieil; OATBEpKACHHEM Ooliee HU3KUX TpeOoBa-
HUH K oTHOMEeHUIo curHan-myM (OCII) npoeknoHHO# mpoLeayphl
JIBYMEPHOTO pa3pelIeHns M0 CPaBHEHUIO C OJHOMEPHBIMH MIPOIENY-
paMH W TPamUIHOHHOW KOPPEIAITNOHHO-GUIBTPOBOH 00pabOTKOM;
AKCIEPUMEHTABHBIM  MOATBEpkKACHUEM 3()(HEKTUBHOCTH BpeMsi-
YaCTOTHOTO TPOEKIIMOHHOTO pa3pelieHns B CpaBHEHUH C OTHOMEp-
HBIM TIPOEKITMOHHBIM pa3pelieHueM U KOPPEeSIIHOHHO-(UIETPOBOH
00pabOTKOI.

5. MarepuaJjibl U METOAbI HCCJICAOBAHNS.

Jis moaTBepkaeHUST BO3MOXKHOCTH U 3()(PEKTHBHOCTH MTPOEK-
IIMOHHOTO BPEMS-JaCTOTHOTO pa3pelieHus] TPYIIOBBIX paccemBaTe-
Je B PagroJIOKaTOpax ¢ KBa3WHENPEPHIBHBIM M3Iy4YEHHEM U BBICO-
KOW YacTOTOW MOBTOPEHUS HWMITYITHCOB OBUIA TPOBENEHBI TOTyHa-
TypHBIE 3KCIIEPUMEHTHI ((PYHKIIMOHAIBHAS CXeMa JKCIIePHMEHTaJb-
HOH YCTaHOBKH NPHUBEJCHA Ha PUCYHKE 6).

I'eneparopsr BeicokouacToTHRIX curHaioB G4, G5 (pucyHok 6)
(hopMUPYIOT HENpPEPHIBHBIE TAPMOHUYECKIE KOeOaHus B TUana3oHe
€IMHUI-JIECATKOB Merarepll, OCTYyIalolie OTHOBPEMEHHO Ha CHUT-
HaJbHBIE BXOABI UMITYNbCHBIX MoxynsTopoB Ul, U2. Kontpomns Tpe-
OyeMOl JacTOTHI CUTHAJIOB OCYIECTBISIETCS AIIEKTPOHHO-CUETHBIMU
yactoromepamu Al, A2.
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Pucynox 6—®yHKIMOHAIBHAS CXeMa IOJNYHATypHOI Moxenu rpymnmoBoi memn (Al,
A2 — gactoTomepsl 2mekTpoHHO —cuetHbie Y3 —53; A3 — ycunurens cymmupyrommuit; A4 —
ocummiorpad C1 —23; A5 — muiara ananoro —1mdppoBoro mpeobpasosarensst ADMDDC2WB L
1 Moy cuHTe3aropa yactorst ADMDDS9852A; A6 — nepconanbhast 9BM; G4, G5 — rene-
paropsl cUrHaoB BeicokouacToTHbie ['4 —176; G1, G2, G3 — reneparopsl umIityiibco I'S —63;
G6 — reneparop curHanoB Hu3Kko4acToTHbIH PI'3 —124; U1, U2 — moxymsiTops!).

Ha ympapistromue BX0AbI UMITYJIBCHBIX MOIYJIATOPOB MOAAIOT-
cs cuUrHaybl ¢ reHeparopoB ummyinbcoB Gl, G2. CunxpoHuzanus
BCEX JJIEMEHTOB YCTPONCTBA OCYLIECTBISAETCA OT reHeparopa HM-
nyaecoB  (G3, CHHXPOUMIIYJABCHI € KOTOPOTO IOCTYHAIOT TAaKXKe
Ha ociniorpad A4 u tuaty ALIL AS. g obecriedeHus 3a1epKKu
KoJieOaHHH JPYT OTHOCUTEIBHO JPYTra U CHHXPOUMITYJIbCA TeHEepaTo-
pet G1, G2, G3 pabortaroT B pekHMe BHENIHEH CHHXPOHH3AIINH.
CdopmupoBaHHbIE Ha BBIXOAAX MOAYISTOPOB MPSAMOYIOJIBHBIE pa-
JTUOMMITYJIBCHI TONAl0TCsl Ha Bxom cymmaropa A3. Ha Hero Takke
MOCTYMaeT CHUTHAJI C TeHeparopa curHajioB GO, HCIONB3yeMOTO
B KaueCTBE MCTOYHHMKA LIYMOBOI'O HalpspkeHus (B coOpaHHOU ycTa-
HOBKE MMEETCSI TaKKe€ BO3MOXKHOCTD PETyIMPOBaTh OTHOILEHHE CHUT-
HaJI-IIyM OpOTrpaMMHO: TOAMEIIMBAaHHEM K OIU(PPOBAHHOMY 3XO-
curHany 1mdpoBoro myma Tpebyemoll MoIIHOCTH). B cymmarope
A3, BoimonHeHHOM Ha 0a3e onepanuoHHoro ycuiurens (OY) B uH-
BEPTUPYIONIEM BKIIIOYEHUH, OCYIIECTBISICTCS CHH(a3HOEe CyMMHUPO-
BaHKe KonebaHuii 1 00pa3oBaHUe aJJUTUBHON CMECH CHUTHAJA C IIy-
MoM. B pexume npoTtnBoazHOro CyMMHPOBaHHsI KOT€PEHTHBIX KO-
ne0aHuii, B OTVIMYKE OT MPEIBIAYIIEro ciydas, CYMMUPOBAaHHE CHUT-
HAJIOB C BBIXOJIOB MMNYIbCHBIX Moayastopo Ul, U2 ocymectius-
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eTcs mo oboum Bxogam OY — Tak Ha3zpIBaeMOE€ MapajuiebHOE CyM-
muposanue. [Ipu ncronszoBarann 000ux Bx0q0B OY CHUTHAIBI UMEIOT
OJITHAKOBBIE TI0 BETMYHMHE, HO Pa3HbIE 10 3HAaKy KO3(PHUIIMEHTH 1e-
penadu.

6. Pe3yabTaThl U NMpakTHYecKasi 3HAYMMOCTb padoThl. Pe-
3yABTATBl OKCIIEPUMEHTAJIBHBIX HMCCIEIOBAaHMA JOKa3aldu CyIie-
CTBEHHO 0o0Jjiee BBICOKYIO 3()()EeKTUBHOCTH MPOEKIMOHHOTO pa3perie-
HUS TI0O CPaBHEHHUIO CO CTaHAAPTHOW KOPPEISLHMOHHO-(UIBTPOBOM
o0Opabotkoii. [Ipu TnnoBeIX oTHOmEeHUsX curHAI-IyM (13 — 20 1b)
HaOIIONAJI0Ch PAJNKAIFHOE MPEBBIIIEHIE PIIEEBCKOTO mpenena (oT
4 o 10 pa3), mpu STOM OLIEHKH TMOJIOKEHUHN OTAEIBHBIX pacceuBaTe-
Jiel Ha TUIOCKOCTH «BPEMS-9aCTOTa» C BHICOKOW CTETIEHBIO TOYHOCTH
COOTBETCTBOBAJIA UX UCTHHHBIM ITapaMeTpam.

Taxoke pe3ynpTaTaMH HCCIICOBAaHHN MOATBEPKACHA BBHICOKAS
3G PEKTHBHOCTh ABYMEPHOTO BPEMS-YAaCTOTHOTO pa3pelIeHUs MpH
HECYIIECTBEHHOM ITOBBIIIEHHH TPEeOOBaHWH K OTHOIICHHIO CHUTHAI-
IIyM II0 CPaBHEHWIO C 3a/a4deil 0OHApyKEeHUs OJMHOYHOTO PacCceu-
BaTelsi M BO3MOXKHOCTh TEXHHYECKOH peanu3aludd  BpeMmsi-
YaCTOTHOTO TIPOEKIIMOHHOTO Pa3perieHIs..

7. Cnucok JMTEpaTypsl, ONMyOJINKOBAHHBIH aBTOPOM IO
TeMe HAY4YHOIi padoThI:

1. Jlebener A.C. Anaiu3 (HakTOpOB, OrpaHUYMBAIONIUX Pa3-
pematomyto crnocodbnocts PJIC//Hayu. Tp. BOEHHOHM akagemmuu.
Brim. 14. Cmonenck, BA TIBO CB P®, 2006. —c. 113 — 117.

2. Jleoener A.C. IloHsaTHe pa3peliaroiieii crocoOHOCTH, OC-
HOBBI ¥ MIPUMEHUMOCTh KJIACCUYECKOW TEOPHH pa3pelleHus] CHTHa-
noB (ueneit) / BA BIIBO BC P®, 2007, 28 c. Jlen. B LICUD
08.05.07, ®HB6549.

3. Jlebener A.C. AHaiu3 MEpCHEKTUBHBIX CIIOCOOOB OIIpesie-
JICHUS. KOJIMYECTBEHHOTO COCTaBa T'PYIIOBBIX BO3IYIIHBIX IIeleit /
BA BIIBO BC P®, 2007, 25 c. demn. B HCHU®D 08.05.07, DHB6551.

4. YmxoB A.A., Jlebener A.C. Meron mOCTpOeHHS MHOTO-
MEpPHBIX M300paKEHUH CO CBEPXPAJICCBCKUM pa3pelieHreM Ipu 00-
paboTKe SXOCHTHAJOB KOorepeHTHoro 3oHaupoBanus // XVII Hyu.-
TexH. koHd.: CO. noknanos. M., BHUUPT, 2007. —c. 237 — 241.

5. Umxos A.A., Jlebenes A.C., Kypoukun A.H. IIpoekiuoH-
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HOE BpPEMsI-4aCTOTHOE pa3pellieHHe IPYMIIOBBIX pacceuBaresell Mmpu
amnMpoOKCUMAIINU WX PaJUOJIOKAIMOHHBIX TOPTPETOB PsAAOM (yHK-
umit Jupaka//Mexn. Hayd. — nmpakT. kKoH(D.: CO. MaTepranoB. YIbs-
HOBcK, YBAY I'A(M). 2010. —c. 187 — 189.

6. UmxoB A.A., Jlebene A.C., Kypoukun A.H. Dxcniepumen-
TalbHbIE HCCIeNOBaHUS S(PGEKTUBHOCTH TMPOCKIIMOHHOTO METOoa
CBEpXpAJIeeBCKOro paspemieHuss // Bompocsl paarodneKTpOHUKH.
Cepust: paguonokainonsas Texauka, 2011, Bemm. 1. —c¢. 139 — 147,

7. UYmxoB A.A., Jlebenes A.C., TapakanoB A.B.,
Kypoukun A.H. DOd¢dekTuBHOCTP  TPOEKIIMOHHOTO  BpEMsi-
YaCTOTHOTO pa3pelIeHus IPYIIOBbIX paccenBarenei // upopmarm-
oHHO-ynpasistonue cuctembl. 2011. Ne 2 (51). —c. 16 — 21.
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Jlerapesa 10.B.,

cT. mpeniomgaBarens HOY BIIO CI'Y;
bopmesckuii U.B.,

ctyzeHT 5 kypca HOY BIIO CT'Y

Pa3zpadoTka uH(popManHOHHON cHCTeMBI YUéTa
U TECTHPOBAHMSA Pad0TOCIIOCOOHOCTH Y3JI0B YIIPABJICHUSI
KOHTPOJILHO-TIPOBEPOYHOM anmaparypbl

AKTyaJbHOCTb M mpoljeMaTHKa Hay4yHOW pPadoThI.
B nacrosiee BpeMsi OJHUM U3 OCHOBHBIX TPeOOBaHMH, TpeabsBIIsIC-
MBIX K OOJIBIIIMHCTBY CO3/IaBAEMBIX TEXHUYECKUX OOBEKTOB, SBISET-
Csl HaJEKHOCTh (OTKa30yCTOWYMBOCTH), T.€. CIIOCOOHOCTH OOBEKTa
COXpaHATh CBOIO (YHKIHMOHAIBLHOCTh IO BIUSHHEM IIIHPOKOTO
CIIEKTpa BO3JECUCTBUI Ha NPOTSIKEHUU 3aJaHHOIO BPEMEHHOIO WH-
TepBasia. YIOBICTBOPUTH 3TOMY TPEOOBAaHMIO HEBO3ZMOXKHO 0e3 mpo-
BeJICHUS MacITaOHBIX (DYHKIIMOHANBHBIX U METPOJIOTHYECKUX TPO-
Bepok. VcmblTaHus (TECTHpOBaHME M JIMArHOCTHKA) SBIISIOTCA
HEOTHEMIIEMBIM JTAIlOM B Pa3BUTHH JIOO0OW CO3MAHHOW YETOBEKOM
CUCTEMBI, 9YTO 00yCIIaBINBAET aKTyallbHOCTH JaHHOW HaydHOU pabo-
Tbl. C pOCTOM CJIOHOCTH CaMHUX CHCTEM PACTyT TAaKXK€ U PacXojibl
Ha WX TeCTHpOBaHHE. B pesynbrare 3TH pacxombl MOTYT Jake Ipe-
BBILIATh BCE€ OCTAJIbHBIEC MPOU3BOICTBEHHbIE 3aTpaThl. Hannuue koH-
TposibHO-TIpoBepodHbIX KomIuiekcoB (KIIK) wnmm ucneiTarenpHBIX
CTEeHJIOB — HEOOXOMMOE YCIOBHE TSI YCIIEITHOTO BBO/IA B KCILTya-
TaIUI0 CIOKHBIX TEXHHYECKUX 00BEKTOB, IMEIOIINX OOJBIIOe KOJIH-
YECTBO KPUTUYHBIX TAPAMETPOB.

Lenb0 HAyYHOT0 MPOEKTA SABISAETCS YMEHbIIEHHE BpEMEH-
HBIX 3aTpaT Ha IPOBEJCHUE TECTUPOBAHUS, YBEIUUCHUE HAIEKHOCTH
U aBTOMATHU3al[MU TECTUPOBAHUS 33 CUET BHEIAPEHUSI COCTaBHOM aB-
TOMaTHYECKOM CUCTEMBI i TecTHpoBaHUsA. OCHOBHBIMH 3aJadyaMH
MPOEKTa IMO3BOJISIONIEH 337aBaTh MUKIBI TECTUPOBAHUS OTIPABISATH
KOMaH[Ibl TECTUPOBAHUS, IPUHUMATh JTAaHHBIE U3 YCTPOWCTB M OTOO-
pakaTh WX, yYUTHIBATh PE3YJAbTaThl TECTHPOBAHMA, a TaKXkKe pa3Ou-
patp TeneMerpuro. KpoMe Toro moiap3oBaTeny JAHHOW CHCTEMBI MO-
YT NPOCMAaTpHBaTh PE3YJIbTAThl MPOIUIBIX TECTOB COCTABISTH IO
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HUM BBIOODPKY, MPOCMAaTPHUBaTh TEIEMETPHUIO 3a MPOILIEAINE NepHO-
p11 58

3agaun HayyHOro npoekTta. PaccmarpuBas mpo0ieMbl TeCTH-
poBaHUs PabOTOCIIOCOOHOCTH Y3JIOB KOHTPOJILHO-TIPOBEPOYHOM arl-
napaTypbl, MOKHO 3aKJIFOUUTh, YTO AJIS UX PEIICHHS HEOOXOAMMO:
OLIEHUTh BIMSHHUE XapPaKTEPUCTHK OE30TKa3HOCTH KOHTPOJIBHO-
MIPOBEPOYHOM almapaTypsl U CPEJICTB €€ AMArHOCTHPOBAHUS; pa3pa-
00TaTh MUArHOCTHYECKYI0 MOIENb PadOTBl CHCTEMBI; pa3paboTaTb
MeToAuKy aHaim3a cTpykTypbl KIIA, anroputma ee paboThI; BBIpa-
00TaTh MNPAKTUYECKUE PEKOMEHAALUH [0 COBEPIICHCTBOBAHMIO
cpeactB u npoueayp auarnoctupoBanus KIIA, moBeimaromue 3¢-
(DEeKTUBHOCTD €€ IPUMEHEHUSI.

Metoauka ucciaenoBanusi. sl JOCTHXKEHHS TOCTABICHHBIX
B paboTe 1eneil noTpedoBaioch MPOBEACHUE TEOPETUICCKUX HCCIIe-
JOBaHWH W pacueToB. TeopeTHueckol OCHOBOHM HccieloBaHHS d¢-
(EeKTHUBHOCTH IHMArHOCTUPOBAHUS IMOCIYXHiIa 00IIas TeOpHUsl BEpo-
SITHOCTEN. MeTonoI0rnuecko OCHOBOW HCCIIENOBaHMUs B3aMMOICH-
CTBHA ammaparypbl KOHTPOJS, TUAarHOCTUPOBAHUS SBHIUCH OCHOB-
HBIE TIOJIOKEHHUSI CUCTEMHOro noaxoxa. /Iy pemeHust 4acTHBIX 3a-
Jiad, CBA3aHHBIX C Pa3pabOTKOM MoAesel U MOyYeHHEeM aHaJIuTH4e-
CKUX BBIp@KCHUH KpuTepreB 3(PpQeKTHBHOCTH MCIONB30BAJICs amnma-
pat Teopuu rpad)OB U MHOXKECTB, TEOPUHU BEPOSTHOCTEH M KOMOHMHA-
TOPHKH.

Hay4ynasi HOBM3HA M TeopeTHYecKasi 3HAYUMOCTh HAY4YHOM
pa6oTbl. HayyHast HOBH3HA M TeopeTHYecKas 3HaUMMOCTh HAay4HON
paboThI COCTOMT B cIeAyIOUIeM: ObUT pa3padoTaH MPOEKT MEPOIIPHS-
Tui o BHeApeHuto cuctembl KIIA, ycranoBneHs! kpurepun 3¢ dex-
TuBHOCTH cucteMbl KITA, Obiia mocTpoeHa MoJiellb MPOSKTUPOBAHUS
cucremsl pabotel KITA ¢ mcmnons3oBaHMeM HMHTEPAKTUBHBIX TEXHO-
JIOTHH.

IIpakTHYeckasi EeHHOCTb Hay4YHOil padoThl. Pe3ynsrarh
paboTel MOTYT OBITh TPAKTUYECKH PEANU30BAaHBI HE TOJBKO IS
HUACHTU(PHUKALUN COCTOSHHS KOHTPOJIBHO-TIPOBEPOYHON ammapaTypel,
HO W JUTS JIOKaJTU3aI[il OTKa30B KOHTPOJIbHO-PETJIAaMEHTHOH armapa-
TYpBI, HCTIOJIB3YEMOH Ha Pa3INYHBIX MPEIIPUITHSIX.

Pe3ynbrartbl, TeopeTnyeckass u (WJIM) NPAKTHYECKasl LIEH-

58



HOCTh HAY4HOIi pa6oThl. B COOTBETCTBHM C MOCTABICHHBIMH 3a]1a-
YaM{ OCHOBHBIMHU PE3yJbTaTaMH HAydHOW pabOoThI SBISIFOTCS:

1) paspaboTaHa KOHIIEMIIUA IPOEKTHPOBAHMS CHCTEMBI HA OC-
HOBE CHCTEMHOTO MOJXOJIa; YCTaHOBJCHBI KpUTepHH 3()(dHeKTHBHO-
ctu cuctemsl KITA, obecrneunBaromiye TMarHiOCTUKY ¥ KOHTPOJIb;

2) cupoektupoBano Web-tipuioskeHne Ha OCHOBE KIHEHT —
CEPBEPHON apXUTEKTYPBL.

Hutepdeiic cUCTEMBI peaqn30BaH HWHTYHUTHBHO IMOHSTHBIM,
HE HaBS3YHMBHIM B CBOEM CTPEMJICHWH IOMOYb, HO, C APYTO# CTOPO-
HBI OH 00€CIIeUYnBACT JIOJDKHBIA KOHTPOJb JAHHBIX, BBOMUMBIX MOJb-
3oBareneM (puc 1.).

e e
C @ localhost & A
Vipsssahe TecTipOaMEM
Orepeats wypian cobimah
Mpocuorp Teseuetpus BAY
Oner BAY
Kondurypauns BPTK
SOLsanpoc
Bubpan yepoficrio

303080

Bubpaio yerpolterso. 19

Puc. 1 — I'naBHas crpanuna Be6 —uHTEpdeiica

C TOMOWIBIO CTpaHWIBI YIPABIEHHS XOAOM TECTHPOBAHUS
(puc.2) monp30BaTelib MOXKET JIETKO BbIOMPATh KOMAaHIY, KOTOPYIO
HYXHO BBITIOJIHUTH. Bce KOMaH bl pa3OUTHI HA TPYIIIBI IO THUITY KO-
MaHabl. Kpome TOro, mociie BBIMONHEHUS KOMAaH[bl T0JIh30BaTEIb
MOJKET JIETKO MEPEHTH K KYPHAIy COOBITUH, 4TOOBI YBUIACTh PE3YJib-
TaThl BBITIOJIHEHHUS HJIM K IOCTPOCHHUIO COOCTBEHHOT'O 3ampoca.
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e

C' | © localnost 1260/TestinganagementFrame asf W

Ha ragtyi | SQL-3anpoc | Jyphan cobemei |

Tan xoMangu
[BuGopounoe rectupoeanne _|
Crncox KoMarg
1p0BEPKE MATHWHEIX KOMaH] |
(Onpoc Tenewerpitk
(OcraKoBT, 0NPOC TeReMeTpi
[3anyenims tectupogatie BIA
L]

Puc. 2 — Crpannna Bribopa koMaHa TeCTHPOBaHHS

C TOMOIIBIO CTpaHWIBI YHPABICHHUS XOAOM TECTHPOBAHUS
(puc.2) monp30BaTeNlb MOXKET JIETKO BhIOMPATh KOMaHIY, KOTOPYIO
HY)KHO BBITIOJIHUTh. Bce KOMaH/bI pa30UThI HA TPYMIIBI IO THITY KO-
MaH/IbI.

=g

C O localhost 1250 i o

Ha rnagtyi | SQL-3angoc | XKypan cobimh |

Thn KoMargs
|BuBopounoe recTuposanne _I

Crncox Komang
(190BEpKa MATPHSHEIX KOMaHL [
(Onpoc Tenemerpin
(OraH0BAT, ONPOC TeReMETpi
[3anyenims tectupogatie BKI

|

Puc. 2 — Ctpannna Beibopa kKoMaH[ TeCTHPOBaHUS

Ha CTpaHULaX KypHaJia COOBITHI MOKHO BUACTL PE3YJIbTAThI

TECTUPOBAHUS:
1) ommbOKu BO BpeMsi TECTHPOBAHUS MOMEYAIOTCS KPACHBIM

LIBETOM;

60



2) yoadHbIe TECTHI 3eJEHBIM M HHPOPMALUS IS TIOJT30BATEIS
CUHHM.

Kpome Toro, momp3oBareih MOXKET BBEIOpATh COOOIIECHHUS IIO
Jate W TO THITy KOMaHJ, Takke WHPpOpMalMOHHAs CHCTeMa MOIAep-
KHUBAaET PEKHUM aBTOOOHOBICHHUS AJsi AOCTyNa K pe3yabraTaM Io-
CJIETHUX TECTOB.

Bcé »T0 mo3BonsieT rMOKO HAaCTpauBaTh OTOOPaKAEMYIO HH-
(dopMaLuio U JIETKO TOACTPANBATHCS MOA M3MEHSIOMINECS 3alpOCh
TOJTE30BATETIS.

Cnucok ucnob3yeMoi JUTepaTyphbl:

1. EmenssiHoBa H.3., OCHOBBI IOCTPOCHUS aBTOMAaTU3UPOBAH-
HBIX WH()OPMAITMOHHBIX CHUCTeM: yuebHoe mocodue ams cryn. CIIO /
H.3. EmenssnoBa, T.A. Ilapteika, U. Ilonos-M.: ®opym; Undpa —
M, 2005.

2. Kyzy6ossim B.H., [IpuHIUIBI TOCTpOEHUSI aBTOMAaTH3UPO-
BaHHBIX HH(MopMaroHHBIX cucteM (AUC). Texandyeckoe u pabouee
npoektupoBanne AWC: y4e6. mocobue mnst ByzoB / B.H. Kysy6o-
BbIM. — M.: CoBp. I'yMm. VH-T, 2000.

3. JleBuncon /x. Tectuposanue I10 ¢ momomsio Visual Stu-
dio 2010 / JIepuncon Jx. — M: IMK, 2007.

4. Hunncen I1., SQL Server 2005 bubnus nons3osarens / I1.
Hunscen, — M.: Bunbsmc, 2008 1.

5. Packun [I., UnTepdetic: HoBble HanpaBieHus: B TPOSKTUPO-
BaHNM KOMITBIOTEPHBIX cucteM (Tiep. ¢ anri. Acorora FO.) / JI. Pac-
kuH. — M.: CumBon—ITmroc, 2007 r.
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Jommac H.M.,

KypcaHT 351 yueOHO rpynmsl paKynbTeTa 36 HUTHOTO
paketHoro Boopyxenust BA BIIBO BC PO

uM. Mapmana CCCP A.M. BacuneBckoro, psioBoi;
Bpouckuii P.U.,

KypcaHT 341 yueOHO# rpynmbl GpaKynbTeTa 36 HUTHOTO
pakeTHOro Boopyxenust BA BIIBO BC PO

uM. Mapmaga CCCPA.M. Bacunesckoro, psiioBoi

MopenupoBanue TPaeKTOPHH IBHKEHHS
MaHeBpHpYIOLIel nen

1. AKTyaJILHOCTD M NIPO0JIEMATHKA HAYYHOH padoThI

B Hacrosmiee BpeMsi peiko BCTPETHINb TPYABI, Ie Obl J0CTa-
TOYHO IMOJTHO OMHCHIBAJIIMNCH MAHEBPHI CPEJICTB BO3IYIIHOTO Hamaje-
HUS U TEXHUKA UX BBIIIOJTHEHHUS.

3avacTyro Npu U3y4deHuu npouecca HaBeacHus 3YP Ha nenb
JBHYKCHUE TIOCTICIHEH 3a1aeTCs IPSIMOJIMHEHHO JIH00 ¢ HEOOIBIITUMHU
oTKJIOHeHUsAMH. ClenoBaresibHO, MPOBEICHUE HCCICAOBAHUHN, y4H-
TBHIBAIOIIMX TEPCIIEKTUBY PAa3BUTHS CPEACTB BO3LYLIHOTO HAalCHUS
U crocoObl TPOTUBOACHCTBUS cTpeiiboe 3YP, a Takke BO3MOKHOCTH
[0 COBEPIIECHUIO MaHEBPOB YKJIOHEHUs, ABJISETCS aKTyaJbHOM 3ana-
yei.

2. Leab Hay4yHOIi padoThI

Henbto paboThI sIBISIETCS MOACTHUPOBAHUE PA3THYHBIX BHJIOB
MaHEBPOB, BBINOJIHIEMbIX CaMOJIETOM TaKTUYECKOW aBHAIMU C pas-
HBIMU CKOPOCTSMH M MHTEHCUBHOCTBIO, 7151 JOPMUPOBAHUS BXOAHO-
'O 33JIaf0IIEro BO3AEHCTBUS ISl CUCTEMBI YIIpaBiieHus rnosetoM 3YP.

3. 3agaya Hay4HOIl padoThI

KonkpeTHoii 3aaueil B pamkax npoOJIeMbl, Ha peleHne KOTo-
poli HampaBiieHa paboTa, SBISAETCS OIEHKA XapaKTEPUCTHK COBpe-
MCHHBIX CaMOJICTOB, pa3pa60TKa MaTeMaTu4Y€CKUX Moneneﬁ JABUXKEC-
HUS LeJIeH 110 TPAeKTOPUSM THUIIOBBIX MaHEBPOB M pa3pabOTKa UMU-
TallMOHHON MOJIENH, MTO3BOJISIONIEN HAIISAHO MPOAEMOHCTPUPOBAThH
JBHXXCHHUC IICIIH, BBIHOJ'IHS[I—OHI@ﬁ MAaHEBD YKIIOHCHUA.
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4. MarepuaJibl M METOIbI UCCJIETOBAHUS

Bri6op ¢dhopmannzoBaHHONH MOIETH ABMKEHUS LEIH OCHOBBI-
BaeTcs Ha aHaim3e crocoboB mpotuBoneticteus CBH HaBemenutio
36HUTHBIX PaKeT, B YACTHOCTH BBITIOJIHEHUIO MAaHEBPOB YKJIOHEHUS.
K manéBpam yKJIOHEHUS OTHOCST: BUPaX; MUKUPOBaHHE (C yIIamMH
HakJoHa 10 60°); Topka (¢ yrmamu HakiaoHa A0 60°); 60oeBol pa3Bo-
pOT; LITOIOp, NMEPEeBOPOT; MEPTBas MeTis; nepeBopor Mmmensmana
u 1p. (pucysku 1-6).

5. Pe3yabTarthl, TeOpeTHYECKAS LEHHOCTH HAYYHOI padoThI

Ha pucynke 7 mpuBeneH (parMeHT OIEpalioOHHON MOJIeNn
B kommnbioTepHoi cpene MATLAB, xotopast ¢popmupyet 3amaroriee
BO3JEHCTBUE B BUJIC MAaHEBpA JIs1 KOHTYypa caMoHaBeaeHus 3YP.

B umuranronHoit mogenu npouecca HaseaeHus 3YP Ha nenb
(hOPMUPYIOTCS aJITOPUTMBI, 00CCIICUMBAIOIINE HATIAIHOE TPEACTAB-

JICHUEC O TPACKTOPHAX MOJICTA LECJIN U PAKCTHI.

Pucynox 3—Manésp «60eBoii pa3BOpOT» Pucynox 4-Maunésp -«népeBopOT»

63



Pucynok 5-Manésp «memiss HecrepoBay Pucynox ~ 6-Mauésp  «mepeBopoT
HNmmensmana»

Ha pucynkax 8-11 mnpuseneHsl mpumMepbl HaBeneHus 3YP
Ha [1eJTb, COBEPILAIONICH pa3INdHbIC MAHEBPHI.

BrimonaenHas paborta 11 MOISTUPOBAHUS PA3IMYHBIX BHIOB
MaHEBpOB IIeNIM aKTyalbHa M MMEET HECOMHEHHYIO BOCTpeOOBaH-
HOCTh. Pe3ynbrarel 3Tol pabOThl UCTIONB3YIOTCS MpPU MPOBEACHUH
3aHATUI ¥ UMEIOT pelaroliee 3HaueHne P MOATOTOBKE CIICIHAIH-
cta BoickoBoil [IBO pa3zinuHoro 3BeHa.

o : >
Vi ] *
c
Math Gain Frod ]
Functicn reduct | —
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2 Qc
Qo0 Integrator
e
=D >
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Constant
»
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Pucynok 7-Mozens hopMupOoBaHUS MaHEBpaA HEITH
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6. Cicok IMTEPaTyphl, ONMyOJINKOBAHHBIN aBTOPaMH 10 TeMe
HAy4HO# padoTbl

1. Jlommac H.M. Bo3moxnoctu npumenenust MATLAB s
Mozenposanus nporeccoB HaBeneHust 3YP. Cratbs. COOpHUK Tpy-
1o BHO. Brin. 4. Cmonenck: BA BIIBO CB P®, 2012. C. 25 — 29.

2. Bpouckuit P.U. Maremarnueckas Monenb MaHEBPUPYIOLIEH
nenu. Crarbs. Coopuuk tpymoB BHO. Bem. 4. Cmonenck: BA
BIIBO CB P®, 2012. C. 12 — 16.

3. Jlommac H.M., Bponckwuii P.U., Bopooser K.A. Monenupo-
BaHWE [BIKEHHS LEIM B MHTEpPECaX CO3MAaHUS BXOJHOTO BO3IEH-
CTBHUS Uil KOHTypa camoHaBeneHus 3YP. Crarps. Hayunsie Tpyms
akanemuu. Brwmr. 24. Cmonenck: BA BIIBO CB P®, 2011.
C.25-29.
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Maiiopos /L.A.,

CTapIUINi MpernoaaBaTeb Kageapsl 3eHUTHOTO PAKETHO-
aptuwepuiickoro Boopyxenus 3[IPK nu 3CY BA BIIBO BC PO
nM. Mapmana Coserckoro Coroza A.M. Bacunesckoro,
K.TEX.H., TIOTIOJIKOBHUK

Crnoco0 cesiekIIUM ABUKYIIUXCA Heseil
NPHU MOUMITYJILCHOM NMepecTpoiike Hecylleil YacTOThI

1. AKTyaJIbHOCTH U MPOOJIEMATHKA HAYYHOH padoThI

PesynpTathl ananu3a JIOKaJbHBIX KOHQIUKTOB MOCIEAHUX JIET
MTOKAa3bIBAIOT, YTO KIIOYEBBIMU JJIEMEHTAMU JOCTH)KEHHUS IIPEBOC-
XOACTBA HaJ NPOTUBHUKOM M OOECHEYEeHHs ycmexa MPOBOIUMBIX
orepanuii MpoJOHKal0T OCTaBAaThCA CUCTEMBI M CpEACTBA pPaJivo-
AJIEKTPOHHOM 0OpLOBI. B mocrnenHee AecaTuieTe akTUBHO BEIYTCS
pa3pabOTKH HOBBIX CPEICTB IOJABJICHHUS PaJNOIOKALMOHHBIX CTaH-
it (PJIC). B cBs3U ¢ 3THM 3HAYHTENBHYIO aKTYaIBHOCTHh TIPHOOpe-
TaeT pa3paboTKa M HCIOJIB30BAaHHE HOBBIX CIOCOOOB TOBBIIICHUS
nomexoyctounBoctd PJIC, ogHUM U3 KOTOPBIX SIBISIETCS IMOUM-
ITyJIbCHAsl MEePECTPONKAa HECYIEH YacTOThl M3IY4YEHHs, MO3BOJISIO-
11asi COBMECTHO C M3MEHEHHEM IepHOia TTOBTOPEHUS 30HAUPYIOLIUX
curHainoB (3C) cHU3UTH APPEKTHBHOCTH TPAIUIIMOHHBIX M TIEPCIICK-
TUBHBIX BUAOB MOMEX. lcronb30BaHNE CUTHAIOB C MEPECTPOIMKOI
yactoThl (CIIY) Taxke MOXKET 3HAYUTEIbHO PACIIMPUTH UH(pOpMa-
nuoHHBIe Bo3MoxHOCTH PJIC. OmHako cTpemMyIeHHe K TMOBBIMICHUIO
ITOMEXOYCTOMYMBOCTH M pacuipeHuto BozmoxkHocTell PJIC 3a cuer
npuMmeneHus CIIY Bexer k TOMy, 4TO TPaJWULMOHHBIE METOJIBI Ce-
nexuuu aewkymxcs nenerd (CJL[) cranoBsarcs HepaboTOCHOC00-
HBIMH.

[TosTomy pazpaborka HoBoro crnocoba CLL nist mepcrneKkTus-
HbIX PJIC ¢ mouMITynbCHOM MepecTpoiKoil YacTOTHI ABJISETCS aKTy-
aJIBHOM 3a/1a4€eil.

2. llenb Hay4HOIT padoThI

Lenp uccrnenoBanus 3aKII0YAETCs B IPUAAHAN TTOMEXOYCTOM-
YUBOMY PEXHMMY 30HAMPOBAHUS C MOUMIIYJIbCHOW IEpPECTPOHKOMN
HECYIIEH YacTOThl CIIOCOOHOCTH CEJEKTHPOBATh IBMXKYILMECS Ha
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(hoHE MaCCUBHBIX IOMEX IIEJIH.

3. 3agaya Hay4HOIi padoThI

B pabote pemaerca HayuyHas 3ajada, COCTOSIIAsi B HAYYHOM
000CHOBaHUH U pa3pabOTKe CIIoco0a CENEKIMH ABMKYIIUXCS Tenen
B KorepeHTHO-UMIyJabcHBIX PJIC ¢ moummynbcHON mepecTpoiikoit
HECYIEH YaCTOTBHI.

4. MartepuaJibl 1 MeTOIbI HCCIeTOBAHUSA

Ha nepBoM 3Tane nccrnenoBaHus MPOBEIEHO YTOUHEHUE MaTe-
MaTUYECKOM MOJIeNIM KOMIUIEKCHOW YaCTOTHOM XapaKTepUCTUKU
(KUX) mBmxymieiicst Ha ¢pone maccuBHBIX momex (I1I1) MmHOTOTOUEHU-
Ho¥t Bo3mymHOU 1enu (BIl) mpu ee obmyuenun CITY. HeobOxomu-
MOCTb YTOUHEHHS BbI3BaHA TE€M, YTO U3BECTHASI MOJENb HEIOCTaTou-
HO nonHo onuckiBaeT KUX, Tak Kak HE YUUTHIBAET UMITYIbCHBIN Xa-
paKTep 30HIUPOBAHUS, a TAKKE peanbHylo (GopMmy crekTpa curHaiga
IIpU OTPaXEHUH OT MHOroTouyeyHoil nenu. IlomyueHHas yTodHeHHas
MareMardeckas Mogens KUX oTnmuaercs oT M3BECTHOW MOJIENH ITO-
CTOSHHBIM ()a30BBIM KOMIIOHEHTOM, 3aBUCSIIMM OT BbIOOpa TOYKH
OIOPHOW JallbHOCTH, a TAaKXKe HATMUUeM Kod(duImeHTa, 3aBUCSIIETo
OT BEJIMYMHBI HECYILEH YacTOThI, PaAUAIbHON CKOPOCTH LETH U IJIU-
TEJIbHOCTH UMITYJIbCA.

Ha BTopom sTane uccienoBanuii pazpadoTaH MPUHIUIHAIBHO
HOBBIHM cioco6 CHLL mst nepcniektuBHbIX PJIC ¢ mepectpoiikoii ya-
CTOTBI, OCHOBaHHBI HAa H3MEPEHMHM paguanbHOU ckopoctu BII
M KOMIICHCAIMU Meraronux orpaxkenui ot I1I1 myrem dhopmuposa-
Hus 1Byx KUX ¥ m031€eMEeHTHOTO BRIYMTAHUS BXOSIINX B HUX JaH-
HBIX IIOCJIEe yCTpaHeHHus! (pa30BBIX HAOEroB, CBSI3aHHBIX C PagUalb-
HbIM niepemereHueM I1I1.

Crioco0 BxItOYaeT: n3nydeHue u nprem Tpex nadek CIIY, mo-
HWDKEHHE YacTOThI NPUHSTHIX CUTHAJIOB JI0 MPOMEKYTOYHOMH, ycuie-
HHUE U pa3JiesieHHe Ha YaCTOTHbIE KaHaJIbl; BbIJIEIIEHIE KBaJpaTypHBIX
COCTaBIISIIONIMX OTPAXKEHHBIX CHUTHAIIOB, MX MpeoOpa3oBaHue B I }-
poByI0 (OpMY; COTIACOBAHHYIO (WIIBTPAIMIO MPUHSTHIX CHUTHAJIOB,
¢opmupoBanne KUX; mnepedaszupoky KUX, momydenHodl mocie
o0pabotku Bropo# mauku CIIY n3 cocraBa mapsl (KoOMIeHcaus pa-
nranbHoro newkenus [111); dopmuposanue pazHoctHex KUX (koM-
MeHcauusl MELaIUX OTpaXeHui); (HOpMHpPOBaHHE TPEXMEPHOI
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MaTpHLbl MyTeM YMHOXEHHUS dMeMeHTOB pa3HocTHRIX KUX Ha dazo-
BbI€ KOMIIOHEHTBI, COOTBETCTBYIOIIHNE MOAOMPAEMO CKOPOCTH LIETIH
(xoMITeHCanusl paguadbHOTO MBIDKEHUS IIENH); MPOBEIEHUE 00par-
HOro bII® ¢ KOMIUIEKCHBIMH BEKTOPAMM HAHHBIX KAKIOU CTPOKU
MIOJTy4YEeHHON TPEXMEPHON MaTpuIlbl, HOPMUPOBKY AJIEMEHTOB MaT-
PHILIBI, pacdeT 3HTPONMU AAHHBIX B CTPOKaX MaTpHLbl; GHOpMHUpPOBa-
HUE IByMEPHOW MaTpHIlbl 3aBUCUMOCTH SHTPONMHU OT Ipearnosarae-
MBIX 3HaueHul paguanbHbix ckopocred BIL m IIII; mouck muHu-
MaJIBHOTO 3HAYCHMS SHTPOIIUH B C(HOPMHUPOBAHHOM MaTpuIle U COOT-
BETCTBYIOIIETO eMy 3HadeHus mogdupaemoii ckopoctu BLI, BeiOupa-
€MOTO B KayecTBEe OLIEHKM paauanbHoi ckopoctu BII; momydenue
TpeX OIEHOK paauanbHOi ckopoctu B mo pesynbraram o0paboTku
tpex map madek CIIY, cpaBHeHHWE WX MEXTy COOOW ISl MPUHITHS
pemienus o Hanuuuu Bl B 06pabaTeiBaeMOM JalbHOCTHOM KaHaJIe.

Ha xoHe4YHOM 3Tane ucciaenoBaHMid ObLIM BRIPAOOTAHBI MpeE/-
JIOKECHUS TIO0 TEXHWYECKOW peau3ali pa3paOdoTaHHOTO cIocoda
CAL u npennoxena ctpykrypHas cxema PJIC ¢ mepectpoiikoil ya-
CTOTBI, peaju3yIomeil MpeIoKeHHbIH alTOPUTM.

5. Pe3yibTarThl, TeOpeTUYECKAs U NPAKTUYECKAS LIEHHOCTh
HAY4HOii padoThI

B nHacrosiieii paboTte moydeHsl CIIEAYIOIINE HOBBIC Hay4YHBIC
pe3ynbTaThI:

1. YTouHeHa maremaTnuyecKkas MOAEIb KOMIUIEKCHOM 4acTOT-
HO¥ xapakTepucTuKy ABmKyiekicsa Ha poune 11 muororoueunoi BL]
pu OONyYEHUH €€ CUTHAJIAMH C TIePECTPORKON YacTOThI, OTIMYAI0-
LIEWCSl OT W3BECTHBIX HAJIMYMEM HMOCTOSHHBIX aMIUTUTYIHBIX U (a30-
BBIX KOMIIOHEHTOB, 3aBHUCSILUX OT BBIOOpA TOUYKH OHOPHOH JalbHOCTH,
1 KodQduIHeHTa, 3aBUCAIIET0 OT BEIMYMHBI HECYIIEH YacTOThI, pa-
JUAITBHON CKOPOCTH LENN U JUTUTEIBHOCTH 30HIUPYIOLIETO UMITYIbCA.

2. lIpennoxxeH nmpuHIMNUAIBHO HOBBIN crtoco0 CHL mst mep-
cnekTuBHBIX PJIC ¢ mommmynabCHON mepecTpoilkoi 4acTOThI, OCHO-
BaHHBI HA M3MEPEHUHU paguaibHOU ckopocTu BLI M xoMreHcauuu
Mematomux orpaxkenuit ot I1I1 myrem dopmuposanust asyx KUX u
MTO3JIEMEHTHOTO BBIUNTAHUS BXOAALINX B HUX JAHHBIX MOCIE yCTpa-
HeHHs (Pa3oBbIX HAOETOB, CBS3aHHBIX C PaJIMAILHBIM TIepeMelIeHueM

[I1.
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3. MerogoM MaTeMaTHYeCKOTO MOAEIMPOBAaHMS TMPOBEpEeHa
paborocrocoOHOCTE TpemTokeHHoro crmocobda CJILI, mccmenoBaHbl
€ro 0COOCHHOCTU B MHTepecax HauOojee KaueCTBEHHOIO NpHMEHe-
Hus B nepcnekTuBHBIX PJIC ¢ mepecTpoiikoil 4acTOTHI.

4. BpipaboTaHbl TEXHUYECKHE NPEAJIOKEHHS, TO3BOJISMIOIINE
peanu3oBaTh paspaborannbiii cocod CIL B mepcrektuBHBIX PJIC
CO CIIy4YallHOM NEPECTPOMKOM HECYIIEW YacTOThl HA COBPEMEHHOU
3NEeMEHTHOH Oase.

[IpakTHdaeckas eHHOCTh HAYIHOW PabOTHI COCTOWT:

B TIPUJAHUH TEePCIEeKTUBHBIM TToMexoyctoitunBbiM PJIC ¢ mo-
HUMITYJIbCHON MEepecTPOMKON Hecyliel 4acTOThl CHOCOOHOCTH CelleK-
THUPOBATH JABIKYIIUECS LIEJIH;

B IPEAOCTABJICHUU 3aMHTEPECOBAHHBIM OpPTraHU3aLMAM Hayd-
HO-000CHOBaHHOT'O U MPOBEPEHHOTO MaTeMaTHYECKHM MOJIEIHPOBa-
HUEM alropuTMa o0pabOTKU OTPaKCHHBIX CUTHAJIOB, MTO3BOJISIFOIETO
OCYILLECTBIIATh CENEKLHIO IBIDKYLIMXCS LeNel MPH MOUMITYIbCHOM
MEPECTPOUKE YACTOTHI.

6.Cnucok myGIuKaIUii 0 TeMe HAYYHOI padoThl

1. ITatent Ne 2419107 ot 20.05.11 . Crioco® cenexuuu ABH-
KYIIUXCS LEeJIe B PEXUME IMEPECTPOHMKH YacTOTHl OT HMIIYJbCa
K uMmnynbcy. MaiiopoB [[.A., Murpodanor [I.I. u np. 3asBka
Ne2009145205/09. IMpuopuret 18.12.09 .

2. ITarent Ne 2326402 ot 10.06.2008 1. Ciocob m3mepeHHs
paauanbHOW CKOPOCTH BO3AYIIHOM LEJNHM B PEXKUME IEPECTPOMKHU
4acTOTHI ~ OT UMIyJIbCa K  HUMIOyIbcy. MaitopoB A,
CaBoctesiHOB B.IO., Murpodanos /.I, Ilpoxopkun A.I. 3asBka
Ne 2007101537/09. IIpnopurer 17.01.07 .

3. Maiiopos [I.A. Ceneknus apwkynuxcs neiei B PJIC ¢ ne-
pectpoiikoii yacToTsl // NHPOpMaIMOHHO-U3MEPUTENBHBIE U YIIPAB-
ssromye cucteMbl. M., Pagunorexnuka. 2011. Ne 8. 1. 9. C. 64 — 71.

4. Maiiopos /J.A., I'puropsa J1.C., Murpodanos .I. Obna-
pyxenne nemwxynuxcs nenerd B PJIC ¢ moummynbcHOM mepecTpoii-
KOW Hecylel 4acToThl / DIeKTPOMAarHUTHBIEC BOJIHBI U JICKTPOHHBIE
cuctembl. M., Pagrorexnanka. 2009. Ne 2. . 14. C. 28 — 34.

5. Maiiopos /[.A. IIlpuMeHeHre CUTHAIOB C TIEPECTPONKON Ya-
CTOTHI B MHTEpECcax CEeIEeKUWH IBIKyIuxcs uenei / Tpynst MAU.
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DnexTpoHHbIH xypHai. 2012. Ne 52. www.mai.ru/science/trudy.

6. Maiiopos JI.A., JIudanoB b.A. OGHapykeHHE BO3TYIITHBIX
meneil Ha (hoHe MACCHBHBIX NOMEX NpPH TEepPEeCcTpoiike Hecymeil da-
ctothl // BectHuk BotickoBoit [1BO. Beim. 5. Cmonenck, BA BIIBO
BC P®. 2011. C. 152 - 163.

7. MatiopoB JI.A., JlubanoB b.A. UccnenoBanne BO3MOXKHO-
CTH CENEKIMH JABWKYIIUXCS LeJed Mpu MepecTpoiike Hecyllel da-
CTOTBI METOIOM MaTeMaTHYEeCKOTo MoAeIupoBaHus // BecTHHK BOii-
ckopoii IIBO. Brem. 6. Cmomenck, BA BIIBO BC P®d. 2012.
C. 117 -125.

8. Maiiopo [I.A., Jlupanos B.A. M3mepenue paauaibHOI
CKOpPOCTH B MHTepecax cenekuuu ABmkymuxcs ueneit B PJIC ¢ nepe-
CTPOWKOH YacTOThl HpPU OTrPAHUYCHHOM KOJHMYECTBE JUTEPOB //
Bectauk BoiickoBoii IIBO. Brin. 7. Cmonenck, BA BIIBO BC P®.
2012. C. 154 - 163.

9. MaiiopoB [I.A. Cenexnus arkymuxcs neieit B PJIC ¢ me-
pecrpoiikoii yactotsl // Mat. Mmopdosorus: DIEKTPOHHBINA MaT. U Me-
nuKo-Omonornueckuit kypH. Cmonenck, CI'MA. 2011. T. 10.
Brim. 4.

10. Maiiopos H.A., I'puropsua 1.C., Murpodanos J[.I. OOna-
pyxenue npwxyuxcs uened B PJIC ¢ moummynbcHOM nepecTpoii-
Kol Hecymied dactorel // Tpymbl Poccuiickoro HaydyHO —
TEXHUUYECKOTO OOIIECTBa PaJlUOTEXHHUKH, EKTPOHUKUA U CBSA3U UM.
A.C. Tlonosa. Cepust: miudpoBasi 00paboTKa CUTHAJIOB M €€ MpUMe-
menwne. Bemn. X — 1. M., UITY PAH, 2008. C. 351 — 355.

11. MaiiopoB /I.A., Murpodanos J[.I. Maremarnaeckas mMo-
JieNib YaCTOTHOM XapaKTEPHCTHKHM BO3MYLIHOM LN MpU MepecTpoi-
ke Hecymei wactotel // [lpunoxenue x xypHany «UW3Bectust Poc-
CUICKOM aKaJieMHH paKEeTHBIX U apTUUIEpUUCKUX Hayk». Tpynsl 11-i
Bcepoccuiickoit HIIK. AkryansHbie MpoOIeMBbl 3alUThl U Oe301ac-
voctu. C-116., OO0 «IIHUT» «Actepuon». 2008. T. 4.
C. 275 -280.

12. MaiiopoB /JI.A., Unbsacador A.Jl. u np. OOHapykeHHE
BO3MYIIHBIX IIejel Ha (DOHE MACCHBHBIX MOMEX IPU IEpecTpoiike
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Muxaitauyenko IL.B.,

agbploHKT Kadenps! ynpasierns oraeM ACY Boiickosoit [IBO
BA BIIBO BC P® um. Mapmranna CoBerckoro Coroza

A .M. BacuneBckoro, IOAIOIKOBHHK

IIpuMeHeHUe MeTOAA CUTYallHOHHOTO YIIPABJICHHS
npu pa3padoTke CHCTeMbI MOAAEPKKH NPUHATHS pelleHUs
HA OTpakeHHe yIapa BO3yIIHOT0 MPOTHBHHUKA

1. AKTyaJbHOCTh U NPOOIeMAaTHKA HAYYHOH PadoThI

Pemenne — ocHOBa ympaBlieHHS — MPEACTaBISIONICEe COOOM
3aMpICeN KOMaHIupa (1Ieb, CHIIBI, CPENICTBA, CIIOCOOBI U BpeMs Jeii-
CTBHIl) W BKITFOYAOIIEE 337a9l OOBEKTY YNPaBICHHUS, OPTaHU3AIINIO
B3aMMOJICHCTBUSL M OOCCIICUCHHS, a TaKKe TOPSIOK JeHCTBHIA
yIpaBsiioIiero oprata. IIpuHsaTHe pemieHus B OOJBIIMHCTBE ClIyda-
€B 3aKJII0YaeTCs] B I'€HEpaluy BO3MOXKHBIX AJIbTEPHATUB PELICHUU,
WX OIICHKE W BBIOOpE JTyUlIel albTepPHATUBBI.

[IpuHATE «MpaBUIBHOE» PEIICHUE — 3HAYUT BBHIOPATh TaKYHO
aJbTEPHATUBY U3 YMCIA BO3MOXKHBIX, KOTOpas ¢ y4ETOM BCEX pa3HO-
00pa3HbIX (paKkTOPOB M MPOTHBOPEUUBEIX TPeOOBaHMIT OyneT B Mak-
CHUMAaJbHOM CTEIEHU CII0OCOOCTBOBATH JOCTHIKEHHUIO I1OCTABICHHON
L.

[Ipu BBIOOpE ambTEpHATHUB MPHUXOAUTCS YUUTHIBATH OOIBIIOE
YHUCJIO MPOTHBOPEUYMBBIX TPEOOBAaHUI M, CJIEIOBATEIbHO, OI[CHUBATH
BapUaHTHl PEUICHUN MO MHOTHUM KpuTepusMm. [IpoTHBOPEUHUBOCTH
TpeOOBaHNH, HEOJHO3HAYHOCTh OIIEHKU CUTYaIlUH, OIIMOKH B BBIOOPE
MPUOPUTETOB CHUIIBHO OCIIOKHSIOT IPUHATHE PEILIEHUH.

Takum 00pa3zoM, KCIEPT WK JUIO, MPUHUMAIOIIEE PEIICHUE
(JITTP), BBIHYXIEHBI MCXOAUTh W3 CBOMX CYOBEKTHBHBIX ITPEACTaBIIE-
HUil 00 23QPEeKTHBHOCTH BOSMOXKHBIX aJBTEPHATHB M BXHOCTU Pa3-
JIUYHBIX KpUTepreB. JTa CyObEeKTHUBHAS OlIEHKa OKa3ajlach B HACTO-
sIee BpeMs SAMHCTBEHHO BO3MOXKHON OCHOBOM 0OBEITUHEHHSI Pa3HO-
POAHBIX (PU3UYECKHUX MMAPaMETPOB PemaeMor MPOOIEMbI B €IUHYIO
MOJIE€JIb, MO3BOJISIIOIIYIO OLEHHWBAaTh BapUaHThl pelieHuid. B atoi
CyOBEKTUBHOCTH HET HHYETO TUIOXOT0. OMBITHBIE PYKOBOAUTEIH XO-
pOIIO OCO3HAIOT, CKOJIBKO JIMYHOTO OHHM BHOCAT B NPUHHUMAaeMbIE pe-
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menusi. C Apyroil cTopoHsl, 00 ycrexax W Heynadax OOJIbIIMHCTBA
YEeJOBEUYECKUX PELICHUH JIIOIM MOTYT CYAUTh HCXOAS TOJIBKO W3
CBOMX CYOBEKTUBHBIX MTPEANOYTEHUH U TIPEICTABICHHUI.

[Ipouecc npuHATHS pelIeHUs Ha OTpaKEHUE yaapa MpecTaB-
JIIET COOOM CIIOKHBIA U MHOTOTPAHHBIH MTPOIIECC.

B Toxe Bpemsi BO3MOXKHOCT (POpPMaIH30BaHHOTO TIPEICTABIIE-
HUS 3aJlaud IPUHATHUS PEIIEHUs, a TaKXKe BO3MOXKHOCTh pecTaBie-
HUS TIpollecca MPHUHATHSA pPELIEHWs B BUJIE TOCIEA0BAaTENbHOCTH
ONPEIEICHHBIX 3TallOB MO3BOJSET PEIIUTh 3a7adyy aBTOMAaTU3ALMU
TIporiecca BeIPaOOTKH pEIICHHS.

2. Henn HaydHO#H padoThI

Lenpro maHHO#N pabOTHI SBISETCS aHAIHM3 MPOLECCa IPUHSATHS
pelIeHus, a Tak’kKe OOOCHOBaHHS TI0 TPUMEHEHUIO METO/Ia CUTYallr-
OHHOTO YIpAaBJICHUS MPU Pa3pabOTKE CUCTEMBI MOMICPKKH TPUHSI-
THS peLIeHHs Ha OTpaykeHUe yAapa BO3IYIIHOTO MPOTUBHUKA.

3. 3agaum Hay4YHOH padoThI

Lenp n Hay4Has 3amada padOTBI OIMpPENeNIuIH HEOOXOOUMOCTh
MPUMEHEHUSI METOJa CHUTYallHOHHOTO YIpPAaBJIEHHUS MPH pa3paboTKe
CHUCTEMBI MOAJEPKKU MNPUHATHS PELICHUs] Ha OTPaXXEHUE yaapa BO3-
JTYIIHOTO IPOTUBHUKA.

4. Hay4yHasi HOBH3HA M TeopeTHYeCKas 3HAYUMOCTh HAay4-
HOM padoThI

Haydnyro HOBH3HY M TEOPETHYECKYI 3HAUUMOCTH PabOTHI
COCTaBIISIET: MpeJiaraeTcsl UCIOIb30BaHUE CPEJCTB METO/A CHUTya-
LIMOHHOTO YIpPAaBJIEHUs TpH pa3paboTKe CUCTEMBI MOANEPIKKH MPH-
HATHA PELICHUS Ha OTPAKEHUE ynapa BO3AYLUIHOTO MPOTUBHUKA.

Teopernueckass 3HAYUMOCTh Pa0OTHI XapaKTEPU3YETCS TEM,
YTO TMpeJyiaraéMoe HCIONb30BaHUE JIAHHOTO MeTofa O0ecleuuT
nneHTuuKanuio Texymero coctosHus cuctemsl [IBO u ee cpaBHe-
HUE C MHOXKECTBOM BO3MOXHBIX COCTOSHHM (cutyarmii). IIpu sTom
KaXIOMY U3 MHOXX€CTBa BO3MOXKHBIX COCTOSIHMH CTaBHUTCS B COOT-
BETCTBUE HEKOTOPOE MHOXKECTBO YIPABIISIONINX PEIICHHH.

5. MaTtepuaJibl, MeTOABI H 00bEM HAYYHOIH PadoThI

ABTOMaTH3aNNs MPOIECCOB TUIAHUPOBAHUS W YIIpaBIeHHs 00-
€BbIMU JIEUCTBUSMU TipeAnosaraer Boiaauy JIIIP pexomenganuii Ha
NIPUHATHE pelieHu. JJaHHble peKoMEHIalK TOJKHBI ONIPENENSIThCA
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TEKyIIMMH U TPOTHO3UPYEMBIMHU 3HAUEHUSIMUA BHYTPEHHHX M BHEIII-
HUX (DaKTOPOB 0OCTAHOBKH M OBITH HAIIPABJICHBI HA JTOCTHKCHUE I1€-
nu, crosmied mepexn cucremoit [1BO. CrnemoBaTenbHO, TOAXON K
(hOopMHPOBaHMIO PELICHHUS Ha OTPayKeHHE yaapa I0JDKEH pacroararh
BO3MOJKHOCTSIMH TI0 pa3paboTKe CPENCTB MICHTU(MHUKALNN TEKYIIUX
3HAYeHU BHYTPEHHUX M BHEMIHUX (DaKTOpOB 0OCTAHOBKH U T'eHEpa-
LMY COOTBETCTBYIOLINX UM PEKOMEHAALNHN ISl IPUHATHS PEILICHUI.

KomnreroTepHnas moanepskka mpolecca NpUHATUS PELIeHUH,
TaKk WIW WHade, OCHOBaHA Ha (pOPMATU3AI[MH METOIOB TMOMYUECHHS
WCXOJHBIX W MPOMEKYTOYHBIX OIeHOK, AaBaeMbix JIIIP, u popmanu-
3alliK CaMOoro Mpolecca BEIPAOOTKU PEIICHHS.

Ha ocHoBaHWm aHanm3a pa3MYHBIX MMOIXOIOB K ITOCTPOSHHUIO
CIIIIP yuuThiBas UX NOCTOMHCTBA U HEAOCTATKA BO3MOXHO CIIEIaTh
3aKIIIOUeHHE O LEeNIecO0OPa3HOCTH pealln3aliii B pa3padaThiBaeMbIX
CIIIIP YO metona curyarmonnoro ynpasieHus (CY).

OcHOBHBIMHM AOCTOMHCTBaMU cutyanoHHbix CIIIIP, ucnomis-
3yEMBIX JJI1 aBTOMATU3aLMHU [TpoueccoB YO, SBISIFOTCS:

CIOCOOHOCTh pelaTh HeOopMaM30BaHHBIC 3aJa4H, JEJIaTh
JIOTUYECKHUE 3aKITIOUeHHsI U BbIpadaTeiBaTh pekoMeHaanuu ams JIITP
B COOTBETCTBHH C YCIOBUSIMHU OOCTaHOBKH;

BO3MOXHOCTb BI)Ipa6aTI)IBaTI> nmpaBujia JOrMYCCKUX 3aKJIIOYC-
HUN Ha OCHOBE HAKOIUICHHBIX 3HAHWK M OmbITa (A7 caMooOydaro-
IIUXCS SKCIIEPTHBIX CHCTEM);

OTIEpaTHBHOE pEIIEHHE CIOXKHBIX 3aJad pachpeieseHus pe-
cypcoB (yCWIni) HA OCHOBE KOJIMUECTBEHHBIX OIIEHOK HCXOJIOB TIO-
CJIEJICTBHI MTPUHUMAEMBIX PEIICHUH.

[Ipomecc BBIPaOOTKH peUIeHHs MPOU3BOAUTCS B CIEMYHOIICH
rociezoBaTenbHOCTH. ONMucaHue TeKyIel CUTyalluy, CIOKUBIIecs
Ha 00BEKTe yIpaBlleHUs, aeTcs Ha BXxox Auanuzamopa. Ero 3amaga
COCTOMT B OIICHKE COOOIICHHWS ¥ OIpPENeIeHUs HEOOXOMUMOCTH
BMCIIATCJILCTBA CUCTEMbI YIIPABJICHUA B ITPOILICCC, HpOTeKaIOIHI/Iﬁ B
oObekTe ympasneHus. Eciu Tekymas cutyanusi He TpeOyeT Takoro
BMEIIIATENbCTBA, TO AHAJIM3aTOp HE MEPENacT €€ Ha JalbHEUIIYIo
00paboTKy. B mpoTHBHOM CiTydae onmucaHue TEKyIIeH CUTyaIluH Io-
crynaet B Kraccuguxamop.

Ucnone3ys napopmanmio, xpansugytocs B HeMm, Kinaccuduka-
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TOp OTHOCHUT TEKYIIYIO CUTYallHI0O K OMHOMY MJIM HECKOJIBKUM KJlac-
caM, KOTOPbIM COOTBETCTBYIOT OHOILLIATOBBIE PELICHUS.

Ota undopManus nepenaercs B Koppensimop, B KOTOPOM Xpa-
HATCS Bce Joruko-Tpancopmanuonnsie npaswia (JITIT). Koppens-
top onpeneinsier To JITII, koTopoe nomkHO OBITH HCHONB30BaHO. Ec-
JIM TaKoe IMPaBUIIO €AMHCTBEHHOE, TO OHO BBIAAETCS IJIS UCIOIHE-
Hus. Ecny ske Takux MpaBuiI HECKOJIBKO, TO BBHIOOD JIYUILIETO U3 HUX
MPOM3BOAUTCS TMocie o00paboTKM TpenBapUTENbHBIX PEHICHUH
B Jkcmpanonamope, mnocie dero Koppensmop BbIIAeT pEIICHUE
0 BoznelicTBuM Ha 00BeKT. Eciin Koppenamop wma Knaccughuxamop
HE MOTYT NPUHATH PEIICHUS 110 MOCTYNHUBIIEMY OIMMCAHUIO TEKYIIEH
CUTyallnH, TO cpabaTeIBaeT hoK ciyuatiHo2o 8bibopa W BHIOUpAETCS
OZIHO U3 BO3IEIHCTBUH, OKA3bIBAIOLINX HE CIIHMIIKOM OOJBIIOE BIIHS-
HUE Ha OOBEKT, MJIM JK€ CUCTeMa OTKAa3bIBAETCS OT KaKOro-JIMOO BO3-
JeHCTBUS HA OOBEKT. ITO TOBOPUT O TOM, YTO CHUCTEMA YIpPaBICHUS
HE pacroiaraer HeoOXomquMmon HWH(OpMaIe 0 CBOeM IOBEICHUHN
B JJAHHOH cUTyaluu.

6. Pe3yabTaThl M MpakTHYecKasi HEHHOCTh HAY4YHOH pado-
ThI

IIpakTHyeckasi HEHHOCTH Pa0OTHI OOyCIOBIEHA TEM, YTO
MIpU MPAKTUUYECKOM pEIICHUH 33Ja4 NMPUMEHEHHs CUTYaI[HOHHOTO
METOZla B CHCTEME MOJIEPKKH NPHUHATHS pEIIeHUs Ha OTpakeHHe
yaapa BO3IYLIHOTO IMPOTHBHHUKA II€JIECOO00PAa3HO BOCIOJIB30BAaTHCS
MOHSATHEM CHUTYaIlUH, TPEICTABISIONIEH COO0H MHOKECTBO NpU3HA-
KOB M MX 3Ha4eHui. [Ipu 3TOM 3HAYCHUS TPU3HAKOB 1EI€CO00pa3HO
MPEACTaBUTh B BUE (DYHKUNI NPUHAIIIC)KHOCTH, XapaKTEPU3YIOINX
uX OJM30CTh K 3TAJIOHHBIM 3HAYECHUSIM.

7. Chnmcox JauTepaTypsbl, ONMyOJMKOBAHHBLIH AaBTOPOM
10 TeMe HAYYHOIl padoThl

1. Muxaitmuaenko [1.B., JlaOynckuit A.Jl. Meromuka
(OpMHUpPOBaHHS MHOXECTBAa AIBTEPHATHB DPEUICHUS Ha OTpa)KeHHe
ymapa BO3AyImHOTO TpoTwBHUKA. CTarhs. Haydrblie Tpyapl BOE€HHOU
akagemun. Brimn. 26. Cmonenck: BA Boiickosoii IIBO BC P®, 2012, —
c. 48 —-51.
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MypamkuH A.B.,

HadaJIbHUK HAyYHO-HCCIIeIOBATEIhCKOM TabopaTopuu mpodiemM
00paboTku paanonokarmonHoi napopmannu BA BIIBO BC P®
uM. Mapmana Coserckoro Coro3a A.M. BacuneBckoro, kKanutad

MeTtoauKka IKCIIEPUMEHTAJIBLHOI0 HCCJICI0BAHUSA
crocofa kiaccupuranum BO3XYIIHBIX Hesei
Ha (poHe JIOKHBIX

1. AKTyaJlbHOCTb U MPOGJIeMATHKA HAYYHOH PadoThI

Bompockl  paauonoKaMoOHHOTO paclo3HAaBaHUS BbI3BIBAIOT
OonpIIoi W HapacTarmuil uHTepec. MHpopmanms pacrio3HaBaHUS
MpeaHa3HayaeTcss Kak Uil BOGHHOTO, TaK M AJsSl TPaKIaHCKOIO HC-
MIOJIb30BaHMSL.

K rpaxxmanckum mpuMeHEHHsIM HHOOpMAaluu PaguoIOKaln-
OHHOTO PAcIO3HaBaHUS OTHOCATCS: MH(OPMALMOHHOE OOecreueHne
MIOJIETOB; BBIOOP ONTHMAJIBHBIX MapIIPyTOB; IPENOTBpAICHUE KOH-
(IIMKTHBIX CHTyallMii B BO3AyXe, oOecredeHue 0e30MacHbIX WHTEp-
BaJOB MEXIy BO3LYLIHBIMHM CyJaMH B BEPTHKaJbHOH W TOPH30H-
TaJbHOW IUIOCKOCTSX U T.1.

Kak u3BecTHO, B HacTosiee BpeMsi Hanbolee MepcreKTUBHBI-
MU CpPEICTBAaMHU CO3/IaHUS TOMEXOBOW OOCTaHOBKH SIBISIOTCS BO3-
nymiHele okHble uenu (JIL) m GecniminoTHbIe JeTaTelbHbIe anmnapa-
161 (BI1JIA), KOTOpbIE UMUTHPYIOT C BBICOKOW CTENEHBIO MPABIOIIO-
no6us BozaymiHbie 1ienu (BIL) Ha Bcex atamax padotsr PJIC.

W3 ananmmnza TTX cymecTtyromux u nepcrnekTiuBHbIx PJIC 00-
30pa, UX BO3MOKHOCTEH 1o kinaccudukauuu Bl BuaHo, 4ro 3amava
pacro3HaBaHus 1elieil B OCHOBHOM peIlIeHa TOJIBKO B HOBEHIIHNX 00-
pasuax. Ilpu 3TOM HCHONB3YIOTCS B OCHOBHOM M3BECTHBIE TPACKTOP-
HbIE NPU3HAKU KiIaccH(UKanuu ueneil, 3QpQPeKTHBHOCTh KOTOPHIX,
Onarozaps pa3BUTHIO JIOKHBIX Ieliel, HeocTaTouHa. B wacTHOCTH,
JKCIEpHUMEHTaNbHbIE HccnefoBanus Bo3MokHOocTedl PJIC o0630pa
METpOBOro JuamnasoHa no pacrnoszHaBaHuto BIIJIA kax JIII ¢ pe-
TPaHCIATOPOM NoaTBepAwiH, uto BITJIA pacriozHaercst Kak camoJIeT.

2. Heabio Hay4YHOii padoThI

Lenpto paboTHI sIBASiETCS MOBBILIEHHE 0€30MACHOCTH MOJIETOB
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BO3IYIIHBIX cynoB 3a cderT npupanus PJIC o630pa BO3MOKHOCTH
KJaccu(pUKaluy BO3AYIIHBIX Lienel Ha (JOHE JIOKHBIX.

3. 3agaun Hay4HOI padoThI

JAnst AOCTWKEHHS TOCTaBICHHOM LeEdH HEeOoOXOAMMO pelleHHe
psina Hay4YHbIX 3a/a4:

YTOYHEHHUS aHAIUTHYECKOTO OIMCAHUS IIPU3HAKA PacllO3HABa-
HUS KOPPETSLMOHHBIM ABYXYacTOTHBIM CIIOCOOOM B Pa3IMUHBIX pe-
xumax padotsl PJIC 00630pa u pa3paboTKu anroputMa ero peaan3a-
UM B CCTEME KIacCHU(pUKanuy BO3AYIIHBIX 1ieJel Ha (JOHE JIOKHBIX;

(hopMHUpOBaHMSA, METOIOM MAaTEMaTH4YeCKOr0 MOIEIUPOBAHUS,
anpHOpPHBIX onucaHuil kiaccoB BII u onmpenenenus moporoBeix 3Ha-
YeHUH JUIsl IPUHATHA PELIeHnH 00 UX KiaccH(UKalMU ABYyX4acTOT-
HBIM CIIOCOOOM;

pa3pabotku mozenu JIL| ¢ peTpaHCISITOPOM 30HIUPYIOIIETO
curHana PJIC o030pa u mporecca ee pacro3HaBaHUsI KOPPEISIHOH-
HBIM JIByX4aCTOTHBIM CIIOCOOOM;

nccienoBanie 3(PpPEKTHBHOCTH KOPPEISAIIUOHHOTO IBYyXYa-
CTOTHOTO CIIOCO0a pacro3HaBaHMs BO3MYIIHBIX Iienel padoTsl PJIC
0030pa B pexnmMax CJ[L, kKorepeHTHOM W HEKOT€PEHTHOM HAKOTIICHH-
SIX;

000CHOBaHUSI METOIUKH MCIBITAHHUSI CHCTEMBI PacliO3HABAHUS
JIII ¢ perpanciaropom 3C Ha TunoBoii PJIC 0630pa ¢ nepecTpoiikoii
Y4aCTOTHI;

00OCHOBaHUSI METOAMKH SKCIIEPHUMEHTAIIBHBIX HCCIEIOBaHUI
KOPPEJAIMOHHOTO JIByX4aCTOTHOTO CIOCO0a KiacCH(UKAIMA BO3-
IOyILIHBIX 1esel Ha ¢pone noxHbIX B PJIC 0630pa.

4. MarepuaJibl, METOAbI 1 00beM HAYYHOI PadoThI

OCHOBHO#1 ymop Juisl Co3aHusl TOMeX0BOlM 00cTaHOBKM B X X1
Beke crenad Ha pa3sutuu bIIJIA tumna JIL. Hampumep, paspaborana
JIIT ADM-160 «Maldy, crmocobHast HUMUTHPOBAaTh C BBICOKOW CTEre-
HBIO BEPOSITHOCTH TUIIOBYIO BO3AYUIHYIO Iesb. [lo3TOMYy BO3HHKIIA
HEOOXOAMMOCTh PelIeHHs 3aJa4H OTPENEICHNS PaJraIbHOrO pa3me-
pa Bo3aymHo# nenu B PJIC o630pa. O4yeBugHO, yTO 0ONaganue WH-
dhopmanmeit o nmpumenennu JIL[ mo3BONIIET TIPABMIIHHO OMPEICIIATH
0e30macHbIe MHTEPBAIBI MEX/y BO3IYIIHBIMUA CYJJaMU B BEPTHKaIIb-
HOW W TOPU3OHTAIBHOW IUIOCKOCTSX, YKa3aTb HEOOXOOMMbIE MaHEB-
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PBL I cOoBEpIEHH Oe3aBapUiHOM MOCaaKH, MPEAOTBpaIaTh KOH-
(yuKTHBIE CUTyaluy B BO3xyxe. s 3Toro HeoOXoauMo MPUMEHSTh
CIOCOOBI M CHCTEMBI, IMO3BOJIIONINE C TpeOyeMoill HaleKHOCTHIO
MPOU3BOAUTH KJIACCH(DHUKAIIMIO BO3ILYIITHBIX LEeH.

[IpoBeneHHbI aHaMU3 pe3yNbTaTOB HCIBITAHUM HMUTATOpa
JIOKHOM LIeJIN TO0Ka3ajl, YTO OIHHUX TPAaeKTOPHBIX NPHU3HAKOB OIO3HA-
BaHMS KJIaCCOB BO3AYIIHBIX LIEJICH HETOCTATOYHO Uil MX Kiaccupu-
Kalii, U B Pe3ylbTaTe 3TOr0 IMOATBEPXKICHA HEOOXOAUMOCTH COB-
MECTHOT'O HCIIOIb30BaHMUSI TAKTUUECKUX, TPAEKTOPHBIX M CUTHAJIbHBIX
MIPU3HAKOB, OCHOBHBIMHU U3 KOTOPBIX AOJDKHBI OBITH MOCIEIHUE, KAK
HanOosiee nH(pOpMaTHBHBIE.

OmnpenensomyM CUTHAJIBHBIM MPU3HAKOM ISl KilaccH(uKa-
uuu BIUJTA-JITT siBnsieTcs pairoONOKalMOHHBIA pafnuaabHbIA pasMep,
OTIpEeNICHHBIH KOPPEJSIIMOHHBIM BYXYACTOTHBIM cITocoOoM. B uH-
Tepecax dTOTo UCTOJNB30BaH m3BecTHBIN criocod B.I1. Epmonenko.

CymHocTb croco0a 3aKiI09aeTcs] B HAX0XKISHHH B3aMOCBS3U
aMIUIUTYAbl WIA MOIIHOCTU CHTHAJIOB, PA3HECEHHBIX 110 YacTOTE HA
ONTUMAJIbHYIO BEIIMYMHY, BHIOMpAEMYI0 W3 WHTEpBajla YacTOTHOM
KOppeNsLuy HanOOoJbIIeH 0 pagualbHOMY pa3Mepy M3 paclo3HaBa-
€MOM LIEJH.

C yuerom pexuma padotsl PJIC mpoucxoaut BEIOOp aHAIHMTH-
YEeCKOTO OIMCAHUs NpHU3HAKa pacro3HaBaHus. JJig aMIUIUTYIHOTO
pexxuma pabotel PJIC, Hampumep, pa3paboTaH ClemyrOLMi airo-
put™ dopmupoBanus npu3Haka kiacca nenu KAUC (pucynok 1).
EnuHCTBEHHBIM yCIIOBHEM ONpEAeNeHUs] NPUHAAJIEKHOCTH LEIH
K COOTBETCTBYIOIIEMY € KJIacCy SIBJISIFOTCS MOPOTH MIPUHATHSA pere-
Hua 11, TI12 u 113, 3HaUYeHUA KOTOPBIX U3MEHSUIMCh. JTO CBS3aHO C
TEM, 4TO JI0 3TOTO JJISl OTIPE/IEIeHNSI TOPOTOBBIX 3HAYEHU I MPUHATHS
pelIeHU HCIONb30BAINCH CTATUCTUUECKUE PaCpeaeIeHUs IPU3HA-
Ka TOJIBKO ISl OTACNBHBIX THUIIOB LIEJel, KOTOPble HE ITO3BOJISIOT
OTIpENENATh ONTHMAJIbHBIE 3HAYEHHS [TOPOTOB.
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M, I11, T12, T13

2

4 Her
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‘ E(AF) = E(F) ()| (1, +29)| ‘ i Bocras MPLL
6

[ [
Konen,

‘ U =U +0,5(|u, (f,)]+ i, (f, + AF)|) ‘

(4m)’ 103
KyPG,S,
8

Pucynok 1 — brnok-cxema anropurma peanuzanuu koppessinuonsoro JJUC
pacrno3HaBanus kinaccos BI]

c=c+0,5

(o o) o (1 + 4P

B cBs3u ¢ 3TUM, Ui ONpenesieHusl MOPOTrOBbIX 3HAYEHUN Me-
TOJOM MAaTEeMaTUYECKOTO MOJIEITMPOBAaHUS OBUIA TOIYYEHBI CTaTH-
CTUYECKUE pPacIpeeICHHsI PU3HAKA PACIIO3HABAHMS 1I€JIel KaK OT-
JENBbHBIX TUTIOB, TaK M NpU O0BENWHEHUH WX B Kiacchl. Jlms atoro
paspaboTaHbl anpuopHbIe onucanus 4-5 npencrasuteneit B, ormm-
YaIoNuecs M0 MPU3HAKY «paguaibHas IPOTSLKEHHOCThY», U MOIyde-
Hbl 3HAUEHUS MPHU3HAKA PACIO3HABAHUS C HCIIOJIb30BAaHUEM ITU(PO-
BOM MMHTALIMOHHON MaTeMaTHY€CKON MOJENU CUCTEMBI Paclo3HaBa-
HUS KJIACCOB PaJMOJIOKAI[MOHHBIX Iieyiel (CBUAETENhCTBO 00 OTpac-
neBoit peructparuu Nel12332).

[To maHHBIM MOAETUPOBAHUS, C TIOMOIIBIO HEMAPAMETPUUYECKO-
ro kpurepus (ucronmb3oBaics kputepuii KommoropoBa-CmupHOBa)
ObUIK ompe/ieNicHbl Toporopbie 3HaueHus [11 u [12 mexmy kiaccamu
MPIL] u CPLI, CPL] u KPL] neneii coorBercTBeHHO (prucyHok 2). [Ipu-
MEHEHUe HenapaMerpuueckoro kpurepus Kommoroposa-CMupHoBa
JUTSI TIOJYYIEHUS TIOPOTOBBIX 3HAYCHHUN CBSI3aHO C TEM, YTO 3HAYCHIS
TIpU3HAKA PaACIIO3HABAHUS PACIPEACIIAIOTCS IO 3aKOHY, OTINJaro-
muMcst oT HopMmanbHoro. [lopor T13 B 1 M MPUHAT HAa OCHOBaHUU
aHaJau3a OTPAXKATEJIbHBIX XAPaKTEpUCTUK coBpeMeHHbIX BILI, momy-
geHHBIX B OBY «2 [IHUU MO POy,
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n1=0,208

n2=0,4348

0.4 0.6 0.8 €

Pucynok 2-T'ucrorpamMMsl pacnpeie/icHus IpU3HAKa paclio3HABaHUS €

p(e)

Hcnone3ys BbIOpaHHBIE HOPOTH, BEPOSTHOCTH MPABHILHOIO
pacro3HaBaHUsl MOACIHPYEMBIX MpeactaBuTencit kimaccoB BII co-
crapnsier He Hiwke 0,8. D10 moaTBepkaaeT Tpedyemyro dhheKTHB-
HOCTh KOPPEJILIMOHHOTO JIBYX4aCTOTHOTO CII0OCO0a Pacro3HaBaHUS
BII, npunagnexxamux k knaccam KPI[, CP1] u MP1I.

Jlo HacTosIero BpeMEeHU OlleHKa 3(P(PEKTUBHOCTH HCCICIye-
MBIX CUTHAJIBHBIX IPU3HAKOB pacrio3HaBaHus kiaccos BII, ominua-
IOLIMXCA PauaibHBIMU pa3MepaMH, B MHTEpecax peLICHHUs 3aJadu
KJaccu(UKalMy BO3AYIIHBIX Ileieid Ha oHE JIOKHBIX MMPOBOAMIIACEH
B XOJ/I€ MATEMaTH4YEeCKOTO MOJICITMPOBAHMS M HATYPHBIX SKCIIEPUMEH-
TOB 0€3 ydera BO3MOXXHOCTEH MaJOpa3MEpHOM JIOKHON wLeiu pe-
TpaHcauposath 3C.

B cBsi3u ¢ 3TUM ObuLTa paspaboTaHa MareMaTHYecKask MOJEIb
JIOKHOM LIeTH, CoAeprKallell peTPaHCIATOp 30HAUPYIOIIEro CUrHaa,
U TMPOM3BEACHO MOJCIUPOBAHUE €€ KJIACCH(HKALMH COIIACHO aJro-
puUTMy (PUCYHOK 1) KOppENsIMOHHBIM JBYXYacCTOTHBIM CIIOCOOOM.
B ocHoBy Mozaenu monoxeHa TUTOBast cxema perpancistopa 3C, xo-
TOpasi MPH NPOBEIECHUH WCIBITAHUN MMUTALMOHHOW JIOKHOU IeNTH
peanm3oBaHa OECIIIIOTHBIM JIETaTeNFHBIM armaparoM THrma «Opian
—3M» ¢ yueTom 00paboTtku curHaios B PJIC o63opa.

MonenupoBaHue pacno3HaBaHUs Mojeau JoxHOU e B PJIC
0630pa (pucyHok 9) ocyriectisiock B cpene Simulink maremaruye-
ckoro makera MathLab. TTo mony4eHHbIM JaHHBIM OBLIH TOCTPOCHBI
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TUCTOrpaMMBI paCIIpCACICHUS IPU3HAKA PACIIO3HABAHUA U 3HAYCHUMN

OIIP JIL (pucynok 3).
r(e) (o)

- | v [ e T T el
ny -
e 4 TS 1 1
4
p(o)
a) 0)

Pucynok 3 — ['mucrorpamMmel pacnpeneneHus:
a) mpu3Haka pacnosHaBanus JIL; 6) 3nagenuit JI1P JIL

ComacHo BbIlIE MPEATIOKEHHOMY aJITOPUTMY M TOTYYEHHBIM
TTOPOTOBBIM 3HAYCHUSAM, IPHHUMAETCS PEIIEHUE, YTO OOHApyKEHHAS
LIETIb SIBJSIETCS JIOXKHOM.

Takum 00pa3oM, METOIOM MaTeMaTH4eCKOro MOJACTHPOBAHHMS
J0Ka3aHa BO3MOXKHOCTH oro3HaBaHus B PJIC o030pa Bo3aymHO# pa-
TUOJOKAIMOHHON 1enn Ha (OHE JIOKHOHW, ComeprKaleil peTpaHcis-
top 3C.

OCHOBHOM HEIOCTaTOK MaTeMaTHUYeCKOTO MOJAETHUPOBAHUS
COCTOUT B HEBO3MO)KHOCTH CO3/IaHWH UJCAITBHON MOJEIH CHCTEMBI
KJ1accu(UKaIK, YYUTHIBAIOIICH BCE BO3MOXKHBIE MPOILIECCHI U (haK-
TOpPBI, BIUAIOMME Ha pe3yiabTrarbl. ClegoBaTeNbHO, MOATBEPIUTH
pe3ynbTaThl MaTeMaTHYeCKOTO MOJEITHUPOBAHHUS BO3MOXKHO TOJBKO
pe3ynbraTaMy HaTypHOTO AKCIIEPUMEHTAILHOTO HUCCIENOBaHUS OTO-
3HaBaHus kiaaccoB BL] va Tumosoit PJIC o630pa.

PesynbraThel HAaTYpHOTO SKCIIEPUMEHTA JTIOKA3aJIH BO3MOKHOCTh
knaccudukanuu BlIl, ommyarommuxcs paguanbHBIMA pa3Mepamu,
MIPH WCIOJB30BAHUN KOPPENAINMOHHOTO IBYXYaCTOTHOTO crocoda B
pPa3NIMYHBIX peXUMax OOpPaOOTKH SXOCHTHAIIOB W MOATBEPIUIN
BO30XKHOCTH €ro TexHmueckor peanusanuu B PJIC o630pa ¢ mepe-
CTPOMKOI 4aCTOTHI.

PaccMoTpennbie BbIIe 3Tambl MO3BOJIMIM Pa3paboTaTh METO-
JIUKY SKCIIEPUMEHTAIBHBIX WCCIIEIOBAHUN KOPPEISIIMOHHOTO JBYX-
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4acTOTHOTO crnocoba kiaccudukanuu Bl Ha (oHe noxHBIX (pHCy-
HOK 4).

D P

fbans. ne P P "
AT S e S i o KOPPEeNALUOHHOro ABYX4aCTOTHOro cnocoba

% Uyeckoro SR ANA KNace 34y ueneii Ha
L2 HES PP ey $oHe NoXKHBIX
ABYXHACTOTHBIM cnoco6om i
P Ka A P ﬁ
puop onucaHui Ay BbiGop KpuTepua u onpepeneHue NOpPoroBbIxX
uenei Npu Ux pacnosHaBaHUU ", 6 ANA np ua
asy 6 pelweHnin
Paspaborka mopy M uenn, @ m—— —
copepxaleit petp P 30HAUMpYIOLLEro Ll
cUrHana, u Koe
G KOpPPe/IALMOHHOrO ABYX4aCTOTHOrO criocoba
[ABYX4aCTOTHBIM CNOCO6OM ittt

i uenu, wei

P 30HAWPYIOLLEro CUrHana,

Ha TMnoBoii P/IC

C NepecTpoiKoii 4acToTbl P y Aa

Pucynok 4-Metoauka sKCIiepUMEHTalbHBIX HcclenoBaHuil koppensaiuonsoro JJUC
KJIacCU(UKALIUH BO3IYLIHBIX Ieel Ha OHE JTOKHBIX

Taxkum 00pa3oM, BBITOJHSS HEOOXOAMMBIE 3Talbl METOIUKU
SKCIIEPUMEHTAIbHBIX HccnenoBanuil koppemauuonHoro JUC u uc-
MOJIB3Ys paHee MOJTy4eHHbIE JaHHBIE [T KOHKPETHOTO o0pasla pa-
JTUOJOKAIMOHHOTO BOOPYXEHHS, MOXHO MPOBECTH HCCIIEIOBaHUA
TaKOH TAKTHYECKON XapaKTEPUCTHKH KOMIUIEKCAa KaK OLICHKH BEpO-
STHOCTHU TPaBUJIBHOTO PAcIO3HABaHUSI BO3MYIIHBIX IleJied Ha QoHe
JIOKHBIX W JOOWUTHCS CYNIECTBEHHOTO MOBBIIMICHHS YPPEKTUBHOCTH
paboThI AMCIIETYEPOM YIPABICHUS [IOJIETOM a3pOAPOMA.

5. Cnincok mTeparypsbl, ony0JIMKOBAHHOH aBTOpaMH IO Te-
Me HAy4HO# padoThl

1. Mypamkua A.B., YUmko A.A., IOgur B.A., TlanoB /I.B.,
Bacunsuenko O.B. LludpoBas mMuTannoHHass MOIENb paclo3HaBa-
HUS KJIACCOB BO3MYyMIHBIX Tienei PJIC oOHapykeHHss METPOBOTO JTHa-
na3oHa JuH BONH. CBHJETENBCTBO 00 OTpPACIIEBOW pPErHCTPaIH
paspabotku Ne 123332 ot 12 ¢epans 2009 .

2. Mypamxkua A.B., FOgua B.A., [Tanos /[.B., bormapes JI.A.
CraTucTHYecKue pacIpeaesieHus] KOPPEISIIUOHHBIX MPU3HAKOB pac-
MI03HaBaHMs KiaccoB Bo3ayIIHbIX neneil B PJIC merposoro auamnazo-
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Ha anuH BonH. Crares. Hayusslil penensupyemslil xypHan «Hayko-
eMmkue TexHosorum». Beim. 2, T. 11. — M.: «Paguorexnuka», 2010. —
c.22-28.

3. Mypamkun A. B. MeToapsl MaTeMaTu4ecKoOro MoAeInpoBa-
HUS B BOIIPOCAx OMNpEJENIEHUs OPOroBOTO 3HAUEHUs MpHU3HaKa pac-
MMO3HABaHMS KIACCOB BO3AYIIHBIX Ienedl. Crarpsa. COOpHHK craTei
no Marepuaiam BHIIK «CoBpemeHnHble MpoOieMbl U MEPCIIEKTUB-
HbIE HalpaBJIEHUs Pa3BUTHUS ABHALMOHHBIX KOMIUIEKCOB U CHUCTEM
BOCHHOTO Ha3HA4YCHHsI, JOPM U CITOCOOOB UX OOEBOTO MTPUMEHEHUS.
4. 3. Boponex: BAITY, 2011. —¢. 189 — 193.

4. Mypamikua A.B. MaTtematudeckoe MOIENMPOBAHNE PACIIO-
3HABaHUS JIOXKHOM LIEJH, CoAep Kalleil peTpaHCIsITOp 30HANPYIOIIETO
curHana. Craresd. XVIII MexnyHaponHass Hay4YHO-TEXHUYECKAs
koH(pepeHnys «Panuornokanus, HaBuranus, cBsa3by, T. 3. BopoHex:
H®IT « CAKBOEE», 2012. —c. 1838 —1849.
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Hecrepxos All,
npernoaaBaTelib Kaheapsl MaTepHaIbHO-TEXHUIECKOTO
obecnieuennst BA BIIBO BC PD

MoaenupoBanue npouecca BO3SHUKHOBEHHUSI 0TKA30B
PaaH03IEKTPOHHOI annmapaTypsl 06pa3unoB
BOEHHOW TEXHUKHU B X0/1€ IKCILTyaTaAlul

1. AKTyaJIbHOCTH U MPOOJIEMATHKA HAYYHOH PadoThI

O¢ddexTuBHOCTS PYHKIMOHUPOBAHUS CHCTEMBI TEXHIYECKOTO
ob0cnyxuBanus u pemonra (CTOUP), mpexne Bcero, o0ycioBicHa
HEOOXOOMMOCTBIO 00€CIeUeHHUs] BBICOKOM HaleKHOCTH PaguOdIEK-
TpoHHOM anmaparypsl (POA) coBpeMeHHBIX 00pa3lioB BOSHHON TeX-
nuku (BT).

dusnyeckass KapTUHA BOZHUKHOBEHHsI OOJIBIIMHCTBA OTKAa30B
TaKOBa, YTO OTKa3y MPEIIECTBYET MPOLECC H3HOCA, ITO BIIOJIHE O4e-
BHUJIHO JJIsl OTKA30B, BBI3BAHHBIX «yXOAOM» MapameTpoB B POA. Ya-
1€ BCETO «IIPOrHO3MPYEMBI» MapaMeTp He MOAJAeTCs] H3MEPEHHIO,
100 3TO U3MEPEHUE NOCTATOYHO TPYAOEMKO, a B PALC CIydyacB He-
W3BECTHA BEPOSTHOCTHAS CBS3b BEJIMYMHBI U3MEPSEMOTO Mapamerpa
C BEJIMYMHOM OCTaTKa BpeMeHH 0e30TKa3HOM paboThI [7].

B Ttakoli cuTyanum ocraercs JHIIbL HA OCHOBE M3y4deHUs (Hu-
3UYECKOM MOJIENT BOBHUKHOBEHHS OTKa3a MPEAJIOKUTH (OPMATbHYIO
MOJIETTb €r0 BOSHUKHOBEHMUSI, TOJyYUTh HA € OCHOBE (PYHKIIHIO pac-
npefieNieHrs] BpeMEeHU 0e30TKa3HOW paboThl, WCIONB3Yysl OIBITHBIC
JaHHbIE OIICHUTH ee mapameTpbl U ctpouTs CTOWP Ha ocHOBe aTOM
¢byHkumn pacnpenenenus [2]. JloctoBepHOE MpOrHO3MpOBaHUE 0€3-
OTKa3zHOW pPaboTel PDA Ha OCHOBE KOPPEKTHBIX MaTeMaTHYECKUX
MOJIeJIeH, ONMCHIBAIOIINX TUHAMUKY Pa3BUTHS OTKA30B 110 Mepe pac-
XOIOBaHMsI pecypca, 00ecrednBaeT peleHue 3a1a4u (OpMUPOBAHUS
COCTaBa M CTPYKTYpHI peMOHTHBIX opraHoB (PO), a Takxke npennpu-
STANA OCYIIECTBISIONNX CEPBUCHOE 00CTy)KuBanue oopasmos BT.

AKTYalbHOCTb MPEACTaBICHHON paloT, CBA3aHHOH C Uccen0-
BaHHMEM, OLIEHKOW M MPOTHO3MPOBAHMEM JKCILTyaTal[HOHHBIX Mapa-
MeTpoB POA o6pasiioB BT B ycnoBHAX MPpOAOIKHUTENFHON 3KCIITya-
Tauu OO0YyCJIOBJIEHA MOCJEI0BATEIbHBIM CTAPEHUEM IIapKa BOOPY-
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KCHUS BCIIEACTBUE HEJOCTATOYHBIX ITOKa3aTeNiell ero OOHOBJICHUS U,
COOTBETCTBEHHO, y’KECTOUEHHEM TPeOOBaHUM K OpraHU3aLuy U Ipo-
BEICHUIO CEPBHCHOTO O0CITY)KNBaHHUS.

2. Henu Hay4HO#H padoTHI

Lenbto nccnenoBanusi B padoTe SBIsIETCS TOBBIIEHUE 3D dek-
TUBHOCTH (yHKIHOHUpoBaHMs cucteMbl TO m pemoHTa 00pa3IoB
BT, koTopoe peanusyercsi Ha OCHOBE BBHIPAOOTKH PEKOMEHAALMWH 1O
COBEpILIEHCTBOBAHUIO cocTaBa U CTpyKTypsl PO, a Taxke 060cHOBa-
HUsl TpeOOBaHMH K MPEANPHUATUAMHI POMBIIUIEHHOCTH, PEMOHTHBI-
MU NPEANPUATHSIMH U CEPBUCHBIMHM LIEHTPAMHM, OCYLIECTBIISIOLIUIM
oOcykuBanue oopasnos BT.

3. 3agaum Hay4YHOH padoThI

Lenp HayuyHOW pabOTHI JOCTUTAIOTCS PELICHUEM CIECOYIOLINX
Hay4YHBIX 3a]a4: pa3pabOTKU MOJENN BOSHUKHOBEHHUS! OTKa30B POA
oOpasioB BT B mporiecce skcrutyaTanuu; 000CHOBaHMs TpeOOBaHMIA
k CTOUP ob6pasnoB BT, Ha ocHOBE IPOTHO3MPOBaHUS WX OE30TKAa3-
HOW paboThl B mpolecce SKCIUTyaTald M OLEHKH MPOU3BOACTBEH-
HBIX BO3MOKHOCTEMN PEMOHTHBIX OPraHOB BOMHCKHUX yacTtend u npea-
NpUSITUN CepBHCa.

4. MartepuaJjibl U METO/AbI HCCJIEOBAHUS

[Ipu BBITIOIHEHWU TEOPETHYECKHUX HCCIEJOBAHHUN HCIIOJIBL30Ba-
HBI METO/IbI CHCTEMHOTO aHaJN3a, MaTeMaTHIeCKOro MOJICITUPOBAHUS
C NMPUMEHEHUEM BBIYMCIUTENIBHON TEXHHKH, CTaTHUCTUYECKOH oOpa-
OOTKH TaHHBIX, TOTYYEHHBIX U3 IPAKTHKHA BOWCK.

Ha paccmorpenune B paboTe BBIHOCATCS: MOJIENIb BOSHUKHOBE-
HUSl OTKA30B PAAMO3NIEKTPOHHOH ammapaTypbl 0Opa3LoB BOCHHOM
TEXHUKH B IPOLECCE 3KCIUIyaTalllu; MyTH COBEPLICHCTBOBAHMSA CO-
cTaBa U CTPYyKTypbl PO (Ipennpustuii CEpBUCHOTO 00CITY)KUBaHUA).

5. Pe3yabTarThl, TeOpeTUYECKAs U NPAKTHYECKAS LIEHHOCTh
HAY4HOIi padoThI

B pabote momy4eHs ciieyrolne HOBble HayuHbIE Pe3yIIbTaThI:

pa3paboTana Monmens BOZHUKHOBEHHS 0TKa30B POA oOpasiion
BT B npouecce skcrtyaranuu KoTopasi 0a3upyercsi Ha OCHOBE HC-
MOJIb30BaHMS XaPAKTEPUCTUUCCKUX (YHKIUIA TIOTHOCTH pacrpene-
JICHHUsI BPEMEHU 0e30TKa3HO# paboThl M TUIOTHOCTH PacIpeieieHus
BpEMEHH BOoccTaHOBJeHUsI POA, u mpu pacuere 3aBUCUMOCTH Napa-
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MeTpa MOTOKAa OTKa30B OT CPOKa CITy>KOBI a)(t) MO3BOJISIET yUYECTh

BpeMsi, HEOOXOAUMOE JJIsi BOCCTAHOBJICHUS UCIIPABHOTO, pabOTOCIIO-
coOHoro coctosHus 00pasioB BT, a Takxe yuuThiBaeT (hakT BO3HUK-
HOBEHHMS KaK IOCTEIEHHBIX, TaK U BHE3AIIHBIX 0TKa30B POA;

Ha OCHOBE HCIIONb30BaHUS KyCOYHO-JTMHEHHOU amnmpokcuMa-

s QyHKITHH a)(t) METOIOM HAMMEHBIINX KBaJPaTOB CIIPOTHO3H-

poBaH cpok ciryx0et PDA o0pasioB BT no ciimcanus;

OTIpeieNICHBI IyTH COBEPIIEHCTBOBAHUS M 00OOCHOBAHBI TPeOo-
Baamsi k CTOUP ob6pasior BT, Ha ocHOBE MPOTHO3HUPOBAHHS HX
0e30TKa3HON pabOTHI B MpoIlecce SKCIUTyaTalllH, a TakXe OIEHKH
MPOM3BOJICTBEHHBIX BO3MOKHOCTEH PEMOHTHBIX OPTaHOB.

Teopemuueckas yeHHocmsv pabOTHI 3aKirOYaeTcs B: 00001e-
HUU TIOAXOOB K MOJIEIMPOBAHUIO U OIEHKE d(PPEKTUBHOCTH (YHK-
uunonupoBanuss CTOMP oOpasnoB BT, kak cucTteMbl BOEHHOTO
Ha3HauEHUs; MOJIEIMPOBAHUM OTKAa30B M IPOTHO3MPOBAHUM 0O€30T-
Ka3HoOi paboTel POA obpasmos BT mis o6ocHOBaHWS BO3MOXKHOTO
pemonTHoro donHna u TpedoBanuii k CTOUP o6pasnos BT.

Ipaxmuueckas yennocms pabOTHl ONpeneNseTcs TeM, YTO
TpeJIaraeMbple IyTH COBEPIICHCTBOBAHMS COCTaBa U CTPYKTypsl PO
(cepBHCHBIX TIpeNMpHUATHN) T.€. afganTanus cui u cpeacts PO o6pa-
3yIOIIEMYCSl pEMOHTHOMY (POH.TY, TIOydeHHbIE ¢ TIPUMEHEHHEM MO-
JIeNT BOBHUKHOBEHUsI 0TKa30B POA obOpasmnoB BT B xoze skcriyara-
MU obecreyaTr BO3MOXKHOCTh Tonepkanuss BT B mocrostHHO# TO-
TOBHOCTH Ha MPOTSHKEHUH BCETO MEPUOJIA SKCIITyaTallny.

6. Cniucok my0aMKanuii no TeMe Hay4YHol padoThI

1. HecrepkoB A.Il. Onun u3 cnoco0GoB ompeneneHus mnapa-
METPOB TIOTOKAa OTKa30B PaJHOIEKTPOHHOM ammaparypbl. CraTbsl.
Bectauk Botickopoii [1BO. Beim. 2. Cmonenck: BA BITBO BC P®,
2009. —c. 174 - 177.

2. HecreproB A.IL., Ilanun I'.I. O0mas mocraHoBka 3agadu
Mozenuposanusi. Crarbs. COOPHHUK MaTepUaioB 110 HTOTaM HAyYHO —
MpakTUIecKor KoH(pepeHIU Ha Temy «lIpoGmeMbr obecredeHmst
0O0EBBIX JEHCTBUI COCIUHEHWN W 4YacTell BONCKOBOW MPOTHBOBO3-
OYITHOW OOOpOHBI B COBpPEMEHHBIX ycHoBHsX». CmomeHck: BA
BIIBO BC P®, 2009. —c. 89 — 91.

3. Hecrepror A.Il., ITanun ['I. Oaue ©3 croco0OB OICHKH
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CPEIHEr0 BPEMEHM BOCCTAaHOBJIEHHS PaJMO3IEKTPOHHOM ammapary-
pPBI Ha OCHOBE HCIOJIb30BaHUS cTaructudeckol mHpopmanuu. Cra-
1. CoopHHK 1m0 pesynpratam HIIK 29.04.11 «IIpobaemsr QpyHKITH-
oHnpoBaHus cucreMbl MTO coennHeHHMI U yacTell BOWCKOBOM Mpo-
THBOBO3AYIIHONH 0OOPOHBI B COBPEMEHHBIX ycioBusix CMoneHck: BA
BIIBO BC P®, 2011. 6/ —c. 173 - 177.

4. HecrepkoB A.Il., ITanun I Opranmuzanus cbopa u obOpa-
OOTKHM CTaTUCTUYECKOW MH(OpMAIMU O HaJeKHOCTH 00pasloB BO-
CHHOM TEXHUKU B xofe 3kciutyaTaunu. Crarbs. Hayunsie Tpyabl aka-
memun. Bem. 21. Cwmonenck: BA BIIBO BC P®, 2009. Hus.
Ne 20711 —c. 159 — 162.

5. HecrepkoB A.IlL., [lanun Il Mcmonb3oBanue cratucThde-
CKOTO aHalu3a Ul MPOBEPKU THUIIOTE3, KACAIOIIUXCS 3aKOHOB pac-
npezefieHrs BpeMEeHH 0e30TKa3HOM paboThl PagrodIeKTPOHHON afl-
napatypel. Craresi. MHbopmanuoHHbl OtomnereHb CMOJIEHCKOTO
otneneHus AkageMun BoeHHBIX Hayk, Ne 18. Cmonenck: BA BIIBO
BC P, 2009. —c. 307 — 313.

6. HecrepkoB A.Il. OauH M3 coco0OB HCIMOIB30BaHMS TIpe-
obpazoBanusi Pypbe A ompenencHus (QYHKIMU paclpeneseHus
moroka oTka3oB. Craresa. MHbopmarmonusii OromieTrens CMoneH-
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Houesun U. B.,

IpernoaaBaTesb Kadeapsl 3eHUTHOIO PAKETHOTO BOOPYKEHHUS
3PC u 3PK M1 BA BIIBO BC P®

nM. Mapmana Coserckoro Coroza A. M. Bacunesckoro

AJITOPUTM peleHus 3a1a4 NOATr0TOBKH cTpeabobl 3PK
¢ HCII0JIL30BAHMEM BHelIHell uH(opmanun
0 BO3YLIHOI 00CTaHOBKE

1. AKTyaJILHOCTH U NMPOGJIEeMaTHKA HAYYHOH PadoThI.

AHanu3 BOWH M BOOPY)KEHHBIX KOH(IUKTOB CBHIETEIbCTBYET
0 TOCTOSIHHO BO3PACTAIOLIEH POIM CPEACTB BO3MYLIHOTO HANAACHUS
(CBH) B mocTmxkeHnn 1memneil coBpeMeHHO# BoiiHbI. Passutne CBH
TIPOMCXONT T10 HAIPABJICHUSM COBEPIICHCTBOBAHMS a3pOANHAMUYe-
CKMX M OOEBBIX KauecTB, OCHAIICHUSI HaNOOJIee COBPEMEHHBIMU CH-
cTeMaMu OOpPTOBOTO BhICOKOTOYHOTO Opyxus (BTO), mpunanus um
CBOHMCTB, B HauOOJbLIEH CTENEHH ONarompUsATCTBYIOIIUX HHTErpa-
MK B COCTaB OIICPAaTMBHO co37aBaeMbiXx QopmupoBanuii BBC.
B TOoXe Bpems, yCIOKHEHME aBHALIMOHHON TEXHMKH M CHCTEM
YIpaBJIEHUS €10 JeNacT aBUALMOHHBIC I'PYNIHUPOBKU UYyBCTBUTEIIb-
HBIMH K KOMIUIEKCHOMY MPOTHUBOJEHCTBHUIO CO CTOPOHBI MPOTUBHUKA,
a TaKKe K MOTEPSIM OT €ro 36HUTHOro OorHsl. 1o 310l npuumHe rpyn-
nupoBkHd [IBO craHOBsATCS mepBOOYEpEIHBIMU OOBEKTAMHU MOpake-
HUS, © OCOOEHHO Ha dTale 3aBOEBaHUS MPEBOCXO/CTBA B BO3IYXeE,
YTO yOEAUTENHHO JEMOHCTPUPYIOT COBPEMEHHBIE JIOKAJIbHbBIE BOWHBI
1 BOOPY’KEHHBIE KOH(IHUKTHL.

OmnbIT 60eBoro npumeneHus rpynnupoBok [I1BO B sokanbHbIX
BOWHAX W BOOPYKEHHBIX KOH(MIMKTaX IOKAa3bIBAaeT, YTO OTHEBHIC
BO3MO)KHOCTH 3€HUTHBIX pakeTHbIX KomiuiekcoB (3PK), Bxomsmmx
B cocTaB IpynnupoBok [1BO, ucronb3yroTest AajaeKko He MOTHOCTHIO.
OTO BBI3BAHO PSIIOM MPUYHH, CPEIU KOTOPBIX OJHOW M3 IIABHBIX, O
MHEHHIO CIICI[UANIUCTOB, SBISIETCS HeJA0CTaroyHas 3()(EKTHBHOCTD
3PK, ucrnonp3yrommx akTUBHYIO PaJHOIOKAlMIO0 Ha 3Tanax MOMUCKa,
oOHapyKeHUsI, CONMPOBOXKICHUS M HABEACHHS 3€HUTHBIX YIpaBIIsie-
MbIx pakeT (3YP). TenenaBeneHue pakeT ¢ MOMOIIBIO HA3EMHOW am-
Maparypsl, OCYIIECTBIAIOIEN TOUHOE ONPEIEIeHNE KOOPAUHAT LIEIH
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U pakeTsl, (POPMHUPOBAHHE U Tiepeady KOMaH/ YIpaBIeHHS MOJICTOM
Ha 6opt 3YP, neMackupyeT no3uInu 3eHUTHBIX PAaKeTHBIX HOApasze-
JICHUH U, KaK CIEICTBHUE, 3HAUNTEIHHO CHIDKAET UX KHUBYUYECTb.

Hanneie oOcTOsITENbCTBA TPEOYIOT aJCKBaTHOTO TOBBILICHUS
Bo3MokHOcTell cpeactB [IBO mo 6oprbe ¢ CBH B coBpemeHHOM
0010. Peanuzanust 370l KOHLENIMU 3aKJIIOYACTCd B U3MEHEHUM HC-
TOYHUKOB HMH(pOpMaLMOHHOTO obecrieueHus crpensOsl 3PK, mnpu
3TOM MPOTHO3HUPYETCSl COKpALICHUE BpeMEeHU paboThl paaroIoKalu-
OHHBIX CPEACTB KOMIUIEKCOB Ha M3JIyY€HHE [JIsl MOBBIIICHUS UX XKU-
BydecTH. HeoOxommmyto amst cTpenbObl HHGOPMAIHIO O BO3IYITHON
O0OCTaHOBKE MOXHO TIONy4YaTb OT CHCTEMBbl YIIPaBICHUS OTHEM
(CYO), Tak kak BBICOKOTOYHAS DPaTUOJIOKAIMOHHAS HWH(OpPMALUS
(PJIN) yxe mmpkymupyeT Mexmay ee snmemMeHTamu. [lo oTHomeHH:o
K OTHEBBIM CPEJCTBAaM d3Ta PaJUONOKAIlMOHHAS HH(POpPMAIUS B CH-
CTeMe€ YIPABJICHUS OTHEM SIBJISIETCS] «BHEIIHEW.

2. Henab Hay4HOIi paGoThI.

Lenstmu Hay9IHOU pabOTHI ABISIOTCS:

noBeilienne xkuBydect 3PK myrem coxpaiieHus BpemeHH
paboThl pasnOIOKALMOHHBIX CPEACTB KOMIUICKCA Ha BBICOKOYACTOT-
HO€ H3IYYEHHE 3a CYEeT HCIONb30BaHMS BHEIIHEH HH(pOpMaLuu
0 BO3IYIIHOI 00CTaHOBKE MPH MOATOTOBKE CTPEIBObI;

pa3paboTKa ajaroputMa pelieHus 3aJa4d MOJATOTOBKU CTPEIIb-
661 3PK mo BHemHel nHpOpMay 0 BO3AYIIHOM OOCTaHOBKE, yUH-
THIBAIOIIETO PE3YJILTATHI OLEHKH KauecTBa ATOW HHPOPMAIIHH.

3. 3agaya Hay4HOIi padoThI.

Lenn HayyHO! pabOTHI HOCTUTAIOTCS PELICHUEM CIEIYIOLINX
3aj1aq:

— BBIABJICHUS W aHaiu3a (DakTOpOB, BIUSIOMIMX HAa TPOIECC
Begenus ctpensosl 3PK;

— 000CHOBaHUS KBAIM(HUKALMOHHBIX IPU3HAKOB OLIEHKU Kaue-
CTBa BHEIIHEeW HH(OPMAIUK, KOTOpPbIC MO3BOJISIOT BBIOpATh alro-
pUTM TIONTroTOBKHU cTpeibObl 3PK, alekBaTHbIN CIOKUBIIEHCS CUTY-
anuu;

— pa3paboTKH aJrOpUTMa MOATOTOBKH CTPENbOBI B 3aBUCHMO-
CTH OT KadyecTBa MH(POPMAIUK O BO3YIIHOW 0OCTAaHOBKE, ITO3BOJIS-
IOILIETO MOBBICUTH XKUBYy4YecTh 3PK;
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— oneHKa 3(p(PEeKTUBHOCTH MpeAaraeMbIX PEHICHUH.

4. MaTtepuaJjibl M MeTOAbI HCCICJOBAHMSA.

Jlist mpoBeAeHMS OLIEHKH pa3pabOTaHHOTO alropruTMa BhIOpa-
HAa WMHTAIMOHHAs CTaTUCTUYECKas MOJCIb OLECHKH CTPEIbObI
u ynpaenenust oraem (04071), pazpaboranHas Ha kadeape ynpasie-
Hus orHeM (ACY BotickoBoii [IBO) u xadempe 3eHUTHOTO paKeTHOTO
Boopyxkerust (3PK u 3PC manoii manbHOCTH) MOJ PYKOBOACTBOM
npodeccopa M. W. 3epHoBa. Monenb mnpenHa3HavyeHa ISl OLICHKH
addextuBHOCTH CTpenbObl rpymmupoBok [1BO (kak omHOPOTHBIX,
TaK U CMEIIAHHBIX) B Pa3JIMYHBIX YCIOBHUSIX BO3AYIIHON 00CTaHOBKH.
Mopenb T03BOJISIET ONMPEACTIUTh PE3YBTaTHUBHOCTD Pa3IMYHBIX TPH-
eMoB U croco0oB crpensObl 3PK B ycmoBusax mpumenenuss CBH
MPOTUBHUKA OCHOBHBIX IPUEMOB PAIHO3JIEKTPOHHOIO, OTHEBOIO
U TaKTUYECKOTO MPOTHBOOOPCTBA.

5. Pe3yabTarhl, TeopeTuyeckas U (M) NMPaKTHYeCKasi
LEHHOCTh HAy4YHOH padoThl.

Takum o0Opa3oM, pe3ynbTaThl MOICIHPOBAHUS M OLEHKH
CTpeNbObl U YIpaBIeHUs] OTHEM 3€HUTHOW pakeTHoW Oarapeeit 3PC
«Top-M1 » (B coctaBe ueThipex O0oeBbIx MamuH 9A331 u Oarapeii-
HOTO KOMaHIupcKoro myHkTa 9C737) ¢ MOMOMIBI0 YCOBEPIIIEHCTBO-
BaHHOW B pabote mojenu 04071 moxTBep)KIar0T BO3MOXKHOCTH I1O-
BbIIeHUs xuBydecTd 3PK, MCHONB3YIONIEro HOBBIM alrOpUTM MOJ-
TOTOBKHM CTpenbObl. OCHOBHBIM MpPEAHA3HAYCHUEM AJITOPUTMa SBIIA-
eTcsi COKpalleHHe BpEeMEHH palOTHl pPaJMOIOKAIMOHHBIX CPEICTB
KOMITJIEKCa Ha BBICOKOYACTOTHOE M3JIYYEHHE 33 CUET HCIONb30BaHHS
BHEIIHeH MH(OpMalyu O BO3AYIIHOH OOCTAHOBKE NPH ITOATOTOBKE
CTpenbObl. DTO MOATBEPIKAAET AOCTHXKEHHE LIeNU PaObOThl HCCIeI0Ba-
HH.

6. Criucok JiuTepaTypbl, ony0JUKOBAHHBINH aBTOPOM 1O TeMe
HAYy4YHOM padoTbI

1. HoueBun U. B. Ananu3 kayecTBa HHPOPMALIMOHHOTO 00eC-
NEYCHUA 3€CHUTHBIX PAKCTHBIX KOMIIJICKCOB B COBPEMEHHBIX YCJIOBU-
sIX OOpBOBI ¢ BEICOKOTOYHBIM OpyxueM // Haydnble Tpyabl akageMuu.
Breim. 17. Cmonenck, BA BIIBO BC P®, 2008.
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IMoaromenkos U.C.,
ACCHCTEHT Ka(eIphl JIeKTPOMEXaHHIECKHE CHCTEMBI
dbummana PI'bOY BIIO «<HUY «MBWN», r. CMOJIEHCK

be3naTunkoBblii BeHTUJIbHO-UHIYKTOPHBIH
3JIEKTPONPUBO/I HATHETATEJS

AKTyaJqbHOCTh M NpolieMaTHKa Hay4YHoOil padorbl. Ben-
TWIHHO-HHIYKTOPHBIN anekrponpusos (BUII) Ha ocHOBE BEeHTHITB-
HO-WHAyKTOpHOW MammHel (BUM) BecbMa mepCreKTHBEH ISl -
poKoro kpyra npuMmeHeHud. OJHMM W3 BO3MOXKHBIX HarpaBIeHUI
BHenpeHus: BUII sBIsIOTCS yCTaHOBKH, I€ NPUMEHEHUE PEryaupy-
emoro  osmekrpompmBoma  (BII) BMmecto  HeperymmpyeMmoro,
a UMEHHO, B BEHTWISAIIMOHHBIX, HACOCHBIX, KOMIIPECCOPHBIX yCTa-
HOBKaX, MO3BOJISIET MOBBICUTH SHEPTEeTHYECKHE TIOKA3aTeIH.

BUII no cpaBHeHuro ¢ 311 MOCTOSHHOIO TOKA, aCHHXPOHHBIMU
iy cMHXpoHHBIMU OII uMeeT crenyronye npeuMyInecTsa:

1) Ilpoctoif, Hana&XHBIA M JEMIEBBI 3NEKTPOABUraTEb
(BIM);

2) YopoméHHast u Oonee Han&KHAS KOHCTPYKIIHSI CHIIOBOTO
peodpaszoBarers;

3) lupokue GhyHKIIMOHAIBLHBIC BO3MOXHOCTH;

4) Bricokme sHEpreTuIecKrue MOKa3aTeH.

Heotwsemnemoit yactoio cuctems! ynpasienus (CY) BUII sB-
JIAETCSl CWJIOBOWM mpeoOpa3oBaTesib (KOMMYTAaTOp) M KOHTPOJLIEP.
TexHn4yeckue XapakKTEepUCTUKU KOHTPOJUIEpA M Pealu3yeMble UM al-
TOPUTMBI YIPABIECHHUs B 3HAUNTEIILHON Mepe ONpenelsiioT noTpedu-
TeNbCKHE CBOICcTBA U cephl mpuMeHeHus: BUIL.

[Mpuanumuaneao BakHBIM 31eMeHToM BUII siBrsiercst mapOp-
MalMOHHAsl CHCTEMa, KOTOpas  OCYILECTBISICT CHHXPOHHU3ALHIO
YIPABISIOIIMX BO3AECUCTBUI ¢ nonoxeHueM poropa BUIM. IMomoxe-
HUE pOTOpa OTNpeeseTcss TM00 ¢ MOMOIIBI0 JIATYMKA TMOJIOKEHUS
poropa (/AI1P), nubo kocBeHHBIM myTéM (B Oe3marumkoBbix BUII).
PocT BBIUMCIUTENBHBIX BO3MOKHOCTENH MUKPOIIPOLIECCOPHON TEXHHU-
KM TI03BOJIACT perarh 3afadu oe3gardankoBoro yrpasienus BUIL, we
OTrPaHUYMBASICh TOJIBKO PETYINPOBAHUEM KOOPJIUHAT U YIPABICHUEM
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KoMMyTanuei ¢as.

be3narunkoBoe ynpaBiieHHEe OCHOBAHO Ha Pa3IMYHBIX METOAAX
BOCCTaHOBJICHHUS WH(DOPMAITHH O TTONIOKEeHUH poTopa BUM mo m3me-
PAEMBIM DJIEKTPUYECKUM CUTHAJIAM-TOKaM U HAIPsDKEHUSIM, a TaKkkKe
MTOTOKOCIEIUICHUAM (has3.

HckmroueHne u3 cUCTEMbl YIPABICHUS IaTYMKa ITOJIOKEHUS
poropa JIIP ma€r BO3MOXXHOCTH CHU3HMTH CTOMMOCTH M TabapHTHI,
a TaKKe MOBBICUTH HAAEKHOCTD AEKTPOIIPUBO/A.

Henp nayuyHoii paGotbl. Llenpro HaywuHOI paboOTHI SBIIAETCS
pa3paboTtka u ncciaenoBanue oe3garunkoBoro BUII ¢ mpumeneHnemM
OpPUTMHAIIBHOTO aJrOpUTMa HIACHTU(QHUKALUKN TOJOKEHUS PpOTOpa
BH1M, OCHOBaHHOr0O Ha MaTEMaTHYECKOM alIapaTe IUCKPETHOrO
npeoOpazoBanus Pypre (AIID) 1 ncKycCTBEHHBIX HEHPOHHBIX Ce-
teit (MHC), a Takxke TexHMUYECKas pealu3alus IIporpaMMHO-
amnmapaTHeIX cpeiacTB OesmaruumkoBoro BUIL mns snmexTpornpuBonma
HarHeTaresl.

B xone BbimonHeHMs HayyHOM paOOThl OBUIM MOCTaBIICHBI
U pelIeHBI CIeAYIONINEe 3aJa4u:

1) AHanu3 CyIECTBYIOIIMX METOAOB MACHTH(UKAIMM IOJIO-
xenust potopa BUM B 6e3naTankossix BUII,

2) Pa3paboTka OpWUTHHAILHOTO ANTOPUTMa HICHTU(HUKAINU
nosiokeHus: poropa BUM Ha OCHOBE MareMaTW4yeckoro ammapara
AI1d u UHC;

3) O6ocHoBanue npumenenus JI1d u MHC B npemioxkeHHOM
ANTOpUTME WACHTHU(QHKALIMK TToNIokeHus potopa BUM, onpenenenue
CTPYKTYPBI HCIIOJIb3YEMbIX JaHHBIX;

4) IlpuMmeHeHHe anropuT™Ma HWIACHTU(PHUKALUHN MOJIOKEHUS PO-
Topa BUM B obmiem anroput™e yrpasieHus 0e3naTaukossiM BUIT,

5) PazpaGoTka M H3rOTOBJIEHHE NPOTrPaMMHO-ANIAPaTHBIX
CPEACTB Ul peaju3aluy Pe3yabTaToOB HCCIIENOBAHUS B 0€30aTUHKO-
BoMm BUII HarHerarens.

Marepuajabl U MeTOAbI HccenoBaHuA. s pemeHus mo-
CTaBJICHHBIX 3a/1a4 UCIIOIb30BAJIUCH:

1) Teopust »neKTponmpuBOla W TEOPUS aBTOMATHYECKOTO
YIpaBJICHHS,

2) MeToabl IMUTALMOHHOTO MOJIEIIMPOBAHUS;
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3) DnemenTs! UQPPOBOI 0OPaOOTKH CUTHAIOB,;

4) DneMeHThl TEOPUH CKYCCTBEHHBIX HEHPOHHBIX CETel;

5) KoMmbroTepHbie METOIBI MHTCPAKTHBHONW OTIIAIKH M UCCIIe-
JIOBaHUSI MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABICHHUS;

6) OkcriepuMeHTaIbHbBIC uccnenopanus BUIL

Pe3yabTarbl Hay4yHoU padoTbl. OyHKIIMOHUPOBAHUE pa3pa-
6otanHoro 6Ge3matunkoBoro BUIT ocHoBaHO Ha ClleAyrOIIUX MOJIO-
XKeHusix. Benencteue Hammumst aBoiiHO# 3yOuaroctn BUM ummeet
HEJINHEWHYO0 3aBHCHMOCTh MHIYKTUBHOCTH (a3 OT yIJIOBOTO IOJIO-
JKeHHsI 3yOII0OB pOTOpa MO OTHOIIEHHIO K 3yOmam craropa. CrienoBa-
TENbHO, KakIasi komMyTanus ¢a3 B npouecce padotst BUM moxker
paccMaTpuBaThCs Kak HepexonHas (yHKLUS, XapaKTepHU3yromas HH-
OYKTHBHOCTH M aKTHBHOE compoTtuBieHue ¢asbl, a Taxxe I C Bpa-
menust. 11D npumeneHo A5 pecTaBlIeHNs IEPeXOnHON (QYHKIUH
B BHJIe Ha0Opa rapMOHUYECKUX COCTaBISIOMUX. Jlanee U3 4acTOTHO-
ro Habopa BeiIenseTcs (hparMeHT (4acTOTHBIN 00pa3), JOCTaTOYHBIH
JUIE TOYHOH M ONHO3HAYHOH HIEHTU(UKALMU IOJIOKEHUS pOTOpa
BUM. Tak kak aHAIMTUYECKas: 3aBUCUMOCTh MEX]y 4YaCTOTHBIM 00-
pPa3oM U YIIOBBIM nonoxeHueMm poropa BUM otcyrerByer, To ams e€
anmpokcumaiuu npumeHera MHC. UnertudunmpoBanHoe monmoxe-
HUE POTOpa MCIIONB3YeTCS B KOHTYpE PeryIHpOBaHHsA YacTOTHI Bpa-
mwenust BUIL

HoBu3zHa npennaraeMoro MetToga COCTOUT B COYETaHUM Mare-
Marndeckoro amnmapara JAI1D (cO6op u BeineneHre MHGOpMANUU U3
curHana ¢asueix TokoB) 1 MHC (BbIUUCIIEHHE YTIIOBOTO TIOJOKEHHUS
poTtopa 1o Habopy YacTOTHBIX COCTABISIOIIMX TOKa). B oTnuuume ot
W3BECTHBIX aJTOPUTMOB MACHTU(HUKALNY, NMPEIaraeMblii aJIrOpPUTM
Ha ocHOoBe MHC mo3BosieT CHU3UTH BBIYUCIIMTENBHBIE 3aTpaThl 3a
Cu€T MpenBapUTEIHHOTO BBIACICHUS U3 CUTHAJIA TOKAa MHPOpMauu
TpeOyeMoii CTPYKTYpHI ¢ ucronb3oBanuem J11D.

[pu pazpabotke u uccnenoBanun d6e3narunkosoro BUIT 6butn
MOJTyYeHBl PE3YNbTaThl, MO3BOJISIOMINE CYIIECTBEHHO YIPOCTHTH
MHUKpPOIIPOLIECCOPHYIO pEaNM3alMi0 CHUCTEMBI YNPaBICHUS, CHU3HUTh
BBIYUCITUTEIbHBIC 3aTPaThl MUKPOKOHTpPOJUIEpa ¥ CPOPMUPOBATH He-
00XOIMMYIO TIOCIIEA0BATENFHOCTE 00paboTKH HHPOPMAIIHH.

Cucrema ynpasnenus OesparunkoBoro BUII moszsomsier pe-
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I1aTh CJIEAYIOLIUE 3a/1a4l YIIPaBICHU:

1) Iomyuenue nadopmanuu o monoxkeHnu poropa BUM (tpe-
OyeTcsi ISl OCJIEA0BATEIbHOM KOMMYTalMy (a3 1 aBTOMaTH4eCKON
crabum3anuu yriaoB kommyTauuu ¢az BUM oTHOCHTENnbHO 3amaH-
HOTO TMOJIOKEHHsI 3yOLIOB POTOpa OTHOCHUTENLHO 3yOLIOB cTaToOpa) —
0e30aTYMKOBBIl €cOCO0 KOMMYTAaLMM Ha OCHOBE OPHUTHMHAIBHOIO
anroputMa c ucnons3oBanueM A1 nu MHC;

2) YmpaBneHue KommyTanuei Qa3 (ModydeHue 3JIeKTpomar-
HUTHOTO MOMEHTA, TpeOyeMoOro 10 3HaKy U BEJIMYMHE 3a CYET CBOE-
BpEMEHHOU KoMMyTaluu (a3) — oAMHOYHAs KoMMmyTalms (as; pery-
JIUPOBaHUE SNIEKTPOMArHUTHOTO MOMEHTa 3a CUET M3MEHEHMs IJIH-
TEJILHOCTH NMPOTEKaHUs! (Pa3HbI TOKOB;

3) PerynupoBanue TOoKa (perynupoBaHHE CPEOHETO M MIHO-
BEHHOTO 3HAYCHHUS TOKA, OTpaHUuYEHHE TOKa) — (POPMUPOBAHHE HM-
MyJbCOB (ha3HBIX TOKOB C 3aJJaHHON aMILTUTYIOM;

4) Peanu3zauus BHELIHMX KOHTYPOB PETYIHPOBaHMA (pETyiH-
poBaHue yacToThl BpammeHus OII) — crabmin3anus 4acToThl Bpalle-
Hus BUII, orpannuenue anekrpoMarautHoro momenra BUILL

Teopernueckasi 1 NPaKTH4YeCKasi HEHHOCTbL HAY4YHOH pa-
00TbI. B pabote pemraercst aktyanpHas 3a1ada pa3pabOTKH U HCCie-
nosanue OezmatunkoBoro BUII, a Taxxke pa3zpaboTka mporpamMHO-
anmapaTHbIX CPENCTB U MCCIENOBAHMSA Pa3IMYHBIX aJITOPUTMOB
ynpasinenust BUIL

Onwucannbiii 6e3narunkoBbiii BUIT MoxeT OBITH NpUMeEHEH
JUTS TIPUBOJIa HarHeTaTeseil (HacoChl, BEeHTUIISTOPBI, KOMIIPECCOPHI),
T. K. OH COOTBETCTBYET TPEOOBAHUIM, MIPEAbSIBISIEMbIM K TakuM Ol
1) IIpomomkuTenbHBIA pEeXUM pabOTHl CO CIOKOMHON HArpy3KOu;
2) llenecooOpa3HOCTh PETYINPOBAHUS CKOPOCTH IO TEXHOJIOTHYe-
CKUM M 3HEpreTudeckuM coobOpaxenusv; 3) HeOomnpmiol nuanasox
perynupoBanus ckopoctu (He Oonee 1:5); 4) OrcyrcTBHEe HEOOXO0nH-
MOCTH PEBEPCHUPOBAHUS B CHITy 0COOCHHOCTEH KOHCTPYKIIHU U YCIIO-
BHI TEXHOJIOTHUECKOTO Tporiecca; 5) OTCyTCTBHE TE€HEPAaTOPHOTO
pexxuma. Momuocts BUII npu 3TtoM 1nienecooOpa3sHO OrpaHUYUTh
BemunHOU 3.5 KBT.
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ITo Teme Hay4HOI1 padoTBI MMEIOTCA CJIeAYIOIMe IMyOJInKa-
LUM:

1. Iomomenkos UM.C., JIerorunkos B.B. be3narunkoBelii BeH-
TUJIBHO-UHIYKTOPHBIN SIEKTPONPHUBOJ C 3JIEMEHTaMH HCKYCCTBEH-
HOTO MHTeIUIeKTa//dnekrpudectBo—2012.—No2.—c. 25-32.

2. lomromenkoB M.C. be3narynkoBelii BEHTUIHHO-HHIYKTOP-
HbI 2nektponpuBox // 14-1 MexayHaponHas HaydyHO-TEXHHYECKas
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CaBunkuii ®.J1.,

Hay4HbIH corpynank HWUJI mpoGiiem 06paboTku
pamuonokarmonaoi nHpopmarmu BA BIIBO BC P®
uM. Mapmana Coserckoro Coroza A.M. Bacunesckoro

CunTe3 cucTeMbI BLICOKOTOYHOI0 CONMPOBOKIEHUA
BO3IYIIHBIX 00bEKTOB

1. AKTyaJBbHOCTH U NPOGJIEeMATHKA HAYYHOH padoThI

CoBeprieHcTBOBaHHE chemsmux usMeputenei (CU), nadop-
MarmoHHo-ynpaisromux cucteM (MY C) sBisercst BaxHOU 3a1auei,
TaK KaK OHM HaXOHAT IIMPOKOE MPUMEHEHUH B Pa3JIMUHBIX TEXHUYE-
CKUX YCTPOWCTBAaxX OT CHCTEM YIPABJICHHUS BO3IYLIHBIM ABHKCHHUEM,
JI0 KOMIUIEKCOB BOCHHOTO Ha3HAa4YeHUs, IJe OT KayecTBa UX paboThI
3aBHCHT KM3Hb YEJIOBEKa.

B mnacrosimee Bpemst pabora CH MOXKET OCYIIECTBIATHCS
B CJIO)KHOH OOCT@aHOBKE NpPU HAJIMYUHM IIOMEXOBBIX BO3IACHCTBUH
W3 BHE, KOTOpPBIC 3HAYUTEIFHO CHM)KAIOT Ka4eCTBO (PYHKIIMOHHPOBA-
Hua CH. Tak Kak B cucTeMax yIOpaBJICHHS BO3AYLIHBIM JBUKECHHUEM,
a TaKke B KOMIUIEKCaX BOCGHHOTO Ha3HA4YEHUs], KaK MPaBUIIO, IpUMe-
HAIOTCS paguonokanmoHHeix CH, B paMkax gaHHOM pabOTHI pac-
CMaTpUBaeTCs TOJBKO OJHO TOMEXOBOE BO3JEICTBHE — aKTHBHAs
mrymoBast omexa (AILIT) paznudHO# MHTEHCUBHOCTH — KaK BUJL TIO-
MeX, 00JaJalonMX HauOOIBIIUMU SHTPOIMUHBIMA CBOHCTBAMH
W CYIIECTBEHHO BIUSIONIMX Ha 3((GEKTHBHOCTH COBPEMEHHBIX pa-
JMOJIOKALIMOHHBIX CIEISIINX CUCTEM.

Tak xax A5 CHEASIMX CUCTEM OCHOBHBIM ITOKa3aTeneM Kaue-
cTBa (PyHKIIMOHUPOBAHUS SIBISETCS TOYHOCTH COIPOBOXKICHHS 00B-
€KTa, CJIEI0BATEINILHO, 3a/1a4a MOBBIIICHUS] TOUHOCTH CONIPOBOXKICHHUS
B ycnoBusix BozaeicTBus ALLII siBisiercst akTyaabHOM.

2. Lenap Hay4yHOIi padoThI

Lenpro paboTHI SABIAETCS TOBBIMIEHHE TOYHOCTH CHCTEMBI CO-
MPOBOXKJICHHS BO3AYIIHBIX 00bekToB (BO) B ycinoBusX npuMeHeHHs
AT pa3nuyHON MTHTEHCHBHOCTH.

3. 3agaua Hay4yHOIi padoThI

3amaueil Hay4HOU paboTHI SBIISETCS] CTPYKTYPHBIM U HapameT-
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pHUYECKU CHHTE3€ aKTHBHO-TIACCUBHOM KBasunmHBapuantHou (KI)
KOMIUIEKCHPOBAaHHOM CHCTEMBI COTpOoBOXKIeHUST 00bekTOB (KCCO)
C pasHOTHITHBIMH ciefsmuMu m3meputernsiMu (CHU) dyHKunoHUpY-
IOLEH B YCIOBHUSX allpMOPHON HEOIPENENIEHHOCTH XapaKTEepPUCTUK
MOJIE3HBIX (3a1AI0MIKX) ¥ MEIIAIOMINX (TIOMEXOBBIX) BO3ICHCTBHIA.

4. HayyHasi HOBM3HA M TeopeTHYeCKAasi 3HAYUMOCTb Hayy-
HOM padoThI

HayuHyto HOBH3HY M TEOPETHYECKYIO 3HAUUMOCTh pabOTHI CO-
CTaBIISIIOT:

HOBOE HAalpaBlieHHE CHHTE3a AaKTUBHO-TNIACCHBHBIX KOMILIEK-
CHUpPOBaHHBIX CHCTEM compoBoxkaeHUs BO, koTopoe 1mo3BosseT CUH-
TE3UPOBATh CUCTEMBI conpoBokaeHusI BO, criocoOHBIX (yHKIMOHU-
pOBaTh B YCIOBHSAX AlPHOPHOM HEONPEAEICHHOCTH XapaKTEPUCTHK
MIOJIE3HBIX W MEIIAIOUINX BO3AEUCTBUH, M OTIUYAETCS OT APYTUX
HanpaBJIeHUH TEM, YTO UCXOTHBIMH JTAHHBIMH JJISl CHHTE3a SIBIISTIOTCS
TOJIBKO TapaMeTPbl M CTPYKTypa KOMIUICKCHPYEMbIX Pa3HOTHUITHBIX
CU u He TpebyeT ydeT mapaMeTpoB 33Ia0MIET0 U MEMIAIOIIEero BO3-
JICUCTBUI;

meronuka cunte3a KM KCCO, xoTopast mo3BOJISIET OCYIIECTB-
JSITh CHHTE3 aKTUBHO-TIACCHUBHBIX KOMILJIGKCUPOBAHHBIX CHCTEM CO-
npoBokaeHuss BO, cmocoOHBIX (QYHKIMOHHPOBaTh B YCIOBHUSIX
anpUOPHON HEONpPEeAeNIEHHOCTH XapaKTePUCTUK TOJNE3HBIX U Mella-
IOIIUX BO3AEHCTBUU TNpU TMPOU3BOJIBHOW M 3aJaHHOM CTPYKTypax
OCHOBHOTO U KOPPEKTUPYIOIINX KaHAJIOB.

S. MartepuaJibl H METOAbI HCCJIACIOBAHUS

Memooul uccredoganusi.

[Ipy BBIIONHEHNH MCCIEAOBAHUN HCIONB30BaHbI METOIBI TEO-
pUU aBTOMAaTHYECKOTO YTIpaBJIEHUS, TEOPUH MHBAPUAHTHOCTH, aHa-
JUTHYECKOE MOJENMPOBaHUE (B TOM YHCIIE C MCIIOIb30BAaHUEM MaTe-
Marnueckux makeToB Matcad 14 u MATHEMATICA), uMuTaiuoH-
HOoe nudpoBoe MoaenrpoBanue (maker pacimpenus Simulink mare-
matmueckor cpeast MATLAB 6.5).

Mamepuanvt uccreoosanus.

B mocnemnme rompl HaMeTMIach yCTOMUYMBAs M BeChbMa IPO-
rpeccupyromias TEHIASHIUS oO0beauHeHusT pasHoTHUIHBIX UWNYC
U YCTPOWCTB B eANHYIO0 (KoMIuiekcupoBannyo) UYC.
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Cy1ecTByIOLHE CIEAAINNE CUCTEMBI UCTIONB3YIOT, KaK MpaBU-
JI0, OMH —JIBa MPHHIMIA TONYYCHUS JOKAIMOHHON HH(OpMAIHH,
MIpHYEM B CIIOXKHBIX YCIOBHUSX OIMH W3 MCTOYHHKOB, KaK IMPaBHUIIO,
HEpabOTOCTIOCO0EH, YTO BJIEYET K CHMXKEHHIO 3(PQEKTUBHOCTH HX
(YHKIIMOHUPOBAHUSL.

B 10 3xe Bpems COBpeMEHHBIN YPOBEHb Pa3BUTHA HAYKH U TEX-
HUKH TO3BOJIET CO37aTh JIOKAIlMOHHbIE KaHAJbl MPAKTHUYECKH BCEX
TUTIOB, KOTOPbIE CIIOCOOHBI MONyYaTh MH()OPMALHIO OT HUCTOUYHHKOB
paznmuyHO (hU3MIecKor mpupoasl. Ho Hamwdme HECKONBKUX TaKHX
KaHaJIOB caMo 1O cebe He o0ecreunBaeT HaWBHICIIEH TOYHOCTH H3-
MEpPEHUH, U3MEPUTEIH IOJKHBI OBITh OOBEIWHEHBI COOTBETCTBYIO-
MM 00pa3oM, T.e. CUCTeMa JOJDKHA ObITh ONTHMAIBHO (MU XOTS OBI
panoHaIbHO) KOMOMHUPOBAHHON HITH KOMILTIEKCUPOBAHHOM.

Hanuune HeCKONBbKUX pPa3HOTHIHBIX CPEACTB OOHAapyKEeHUs
u ocobeHHo conpoBokaeHus BO, T. e. cnensmux u3Mepureneii camo
mo cebe HE TMO3BOJISIET JOCTHUYh TOCTABICHHOH IeNH, HeoOXoamma
eIlle MpaBWIIbHAS OpTaHU3aIlHs MCIIOIb30BaHUS WHPOPMALIUU OT pas-
HOTHUITHBIX JIOKaIMOHHBIX KaHaioB (JIK) B coctaBe cuctemsl. 10T
BOMIPOC JI0 HACTOSIIETO BPEMEHH HE MMEET OKOHYATEIBHOTO pelle-
HUSL.

[Ipennaraercst HOBOE HampaBIEHHWE CHUHTE3a KOMILJIEKCHPO-
BaHHbIX cuctem (KC), kotopoe dopmymnupyercs cieayronmum odpa-
30M. B ycnoBHSAX anpHOpHOTO OTCYTCTBHS CBEACHHH O XapaKTepH-
CTHKaX TOJIE3HOTr0 (3aKOHBI M3MEHEHHUSI KOOPAMHAT LIEIH) U MeIIaro-
mero (IIOMeXH) BO3JACHCTBUN HEOOXOIUMO HAUTH CTPYKTYpPY W Iapa-
MeTpbl KC, MUHUMU3HpYIOMEH CyMMapHYIO OIIMOKY COITPOBOXKJIE-
HUS [eH IS JIF000TO YpOBHS moMeX 1o ocHoBHOMY KaHamy (OK)
COTIPOBOKJICHUS (TUIIOBOM CIEMSIIUNA PaTUOIOKAIIMOHHBIA U3MEpH-
TeNb, pa0OTAIONINK B PEKUME MaKCUMAIILHO BO3MOXKHOUM CKPBITHO-
CTH) TIPY YCJIIOBUU OTCYTCTBHSI CPBIBA CIIEKEHUS XOTA OBl B OJHOM
(B ob1ieM cityyae j — M) u3 Koppekrupyromux karanos (KK) KC.

[Ipu naxoxaennu BO BHE 30HBI MOBHIIIEHHON OTBETCTBEHHO-
CTH B Ka4€CTBE KPUTEPHs CUHTE3a UCTIONb3YETCSI MUHUMYM CyMMap-

o o o Ovan
HOIA cpenHelt kBaaparndeckoi ommbOku (CKO) KC ~XeM (B cocrase
JeTepPMUHUPOBAHHOHN cocTaBisitomed quHamuueckoil ommboku (J10O)
U cirydaiiHo# cocraisitonied GuroktyarroHHoi ommoku (PO)) npu
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ycIoBHUH, 9TO Ha 3TuX naibHOCTAX JJO KC sBnsercs npereOpe:xumMo
MAaJIOH; WU TIPH HEBO3MOKHOCTH OPTaHHM3AIINH COBMECTHOMN PabOTHI
HeckonmbkuX KaHamoB KC, B kadecTBe KpUTEPHs UCTIONB3YETCS yCIIO-
BHE HEMPEBBIIICHUS CIIEKTpaabHOM mioTHOCThIO AIIII B j — M KK
JOMYCTUMOTO YpoBHs. [Ipy HAXOXJIECHUU IIEIHM B 30HE MOBBIIICHHOMN
OTBETCTBEHHOCTH B KauyeCTBE KPHUTEPHUS HCIIOIB3YeTCI MHUHUMYM

O0Lses (Sazéﬁ =80ye5 + 500.'éﬁ,

CYMMAapHOH OIIMOKU COTPOBOXKIICHUS

o

yi (S Té — meTepMHUHHpPOBaHHAS (MTapamMeTpudecKas) COCTaBIISIO-
mas CyMMapHOW OIIMOKH, CBS3aHHASsS C W3MEHEHHEM IapaMeTpOB
cuctemsl nof Aevicreuem AIIIT) ans mo6oro yposHs nomexu B OK,
KOTZla KpyTH3Ha meneHranuonHon xapakrepuctuku (I1X) (xoaddu-
uent nepenadn (KIT) nenenrammonnoro ycrpoiicta (ITY) OK Ky)

*

MOXET MEHSTBCSI OT CBOETO0 HOMHHAJIBLHOTO 3HAYCHHs ' © 0 HYJI,
HO B IIpefenax BPEMEHU aBTOCONPOBOXKIEHHS LETH CUUTAETCS IO0-
CTOSIHHOM, MPU YCJIOBHUH OTCYTCTBHsI cpbiBa ciexenus B ] — M KK
KC.

3agaya cunte3a Ttako KC cBomuTcs, BO-NEPBBIX, K OTHICKA-
HUIO CTPYKTYphl U IMapaMeTpPOB CHCTEMbI, MHBAPUAHTHON OTHOCH-
TEJNBHO 33/IaI0IIETO BO3IEHCTBUSI W, BO-BTOPBIX, 0OECIIEUMBAIOIICH
MUHUMYM (DIIOKTyallmoHHOH cocTtasistromiet cymmapHoir CKO mpu
M3BECTHBIX CBOMCTBAaX MEIIAIOIIMX BO3AEHCTBHUM, MIM oOecriednBa-
foleli MUHUMYM cyMMapHOW ommOku conpoBoxaeHuss KC amst mro-
6oro yposus ALLUIT B OK (a takxke B ciydae MOJTHOTO MOAABICHHUS
OK nomexoif), HO IPH OTCYTCTBHM CPbIBA CIEXKEHUS XOTsS OBl B Of-
HoMm u3 KK KC, T.e. B COOTBETCTBUU C KPUTEPUEM CHHTE3A.

Cunre3 KU KC npu npousBoisHOM cTpykrype KK. [Ipu stom
paccMaTpUBaIiCh BO3MOXHBIC BapHAHTBI IIOCTPOCHHS | -TO, T.€. He-
kotoporo npousBoiasHoro KK. IlpoBenennsie uccnenoBanus nokasa-
JIM, 9TO B peasibHBIX yCIOBUSX BbIOOp cTpykTypbl KK momkeH mpo-
M3BOJIUTHCS HA OCHOBE YCJIOBHS MHBAapMAaHTHOCTU CHUCTEMBI K 3aja-
IOLIEMY BO3JCHCTBHUIO C Y4ETOM (PU3MUYECKOH peann3yeMoCTH onepa-
TopHbIi K03 dunmenT nepenaun KK. Dto TpeGoBaHue MPUBOIUT
K onpezeneHHoMy mpourpeimy B TodnocTr padotsl KM KC mo cpas-
HeHuto ¢ AW—cucremoil. [Iy11 yMEHBIIEHUS 3TOTO MPOUTPHIIIA CHT-
Han KK neo6xonnmo momgaBate B kKoHTYp ciexkeHus OK uepes onru-
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ManbHBIN cornacyromuil punstp (CO).

Cunte3 KU KC mpu 3amaHHO# CTPYKTYpe KOPPEKTUPYIOIIEEro
KaHaJla CBOAMTCS K CHHTE3Y CTPYKTYPBI U IIapaMeTPOB ONTHMAJIbHO-
ro CO.

[NockonbKy HEOOXOIUMBIM U JOCTAaTOYHBIM YCIIOBHEM olecte-
YEHUS! HHBAPHUAHTHOCTH SIBJIETCS] HAJIMYUE B CUCTEME XOTs OBl IBYX
KaHAJOB HU3MEPEHHUS BO3JCHCTBUS, MO OTHOUIEHHIO K KOTOPOMY
o0ecrieurBaeTcss HHBAPUAHTHOCTH, To 3anaua cuHre3a K1 KC pema-
ercs Ha 0aze OK, B KagecTBE KOTOPOTO IEIECOOOPa3HO HCIIONB30-
BaTh CYLIECTBYIOLIYIO PaAMOJIOKAIMOHHYI CTaHLUIO COIIPOBOXIE-
HUS 1eliei, paldoTalomyr0 B PEXHME MaKCHMAIBHO BO3MOXKHOM
cKpbITHOCTH, 1 ogHOro u3 KK cucreMpl, KOTOpBI B JaHHBI MOMEHT
B HAaMMEHBIIIEH CTENIeHH MMoBepKeH Bo3aeiicTeuro momex (ALLIT).

Pesynbrarel sKciepUMEHTANIbHBIX (MMUTAMOHHOE IH(poBoE
MOJICIMPOBAaHNE) HCCIETOBAHUN TMOKa3bIBaJM BBICOKYIO TOYHOCTH
pabotel cuaTe3upoBanHoi KM KC, xak mpu commpoBOXKIeHHH MaHEB-
pUpYyIOMHKX Tenel, Tak u npu padore B ALLII paznuaHoit HHTEHCUB-
HOCTH.

Taxkum 00pazoM, mpearaeMoe HarpasJIeHUE CHHTE3a MO3BO-
JSIeT PEeLINTh 3a7ady IMOCTPOCHUSI aKTMBHO —IIaCCUBHON KBa3UUHBA-
PUAHTHOM KOMIUIEKCUPOBAaHHOW CHCTEMBI COIPOBOXKACHUS C JIOKA-
IIMOHHBIMH KaHaJlIaMH (CJ'ICI[SIHII/IMI/I I/I3MepI/ITeH${MI/I) Ppas3JIM4YHbBIX THU-
OB, CIIOCOOHOH yCTOHYMBO ()YHKIMOHHPOBATh B LIMPOKOM JHaria-
30HE U3MEHEHHUS IOJIE3HBIX (337al0IIKX) U MEIIAIOMUX (TOMEXOBBIX)
BO3JEHCTBUI.

6. [IpakTHYecKasi HEHHOCTh HAYYHOU padoThI

[IpakTnyeckas 3HAYNMOCTH pabOTHI 3aKI04YaeTcsl B pa3padoT-
K€ pPEeKOMEHJAIM{ 1O CO3JaHHI0 aKTUBHO —IIaCCHBHBIX KOMIUIEKCH-
POBaHHBIX CHCTEM COIPOBOXKICHHS BBICOKOW TOYHOCTH M MOMEX03a-
LIMIICHHOCTH, a TaKKe B pe3y/lbTarax CHHTE3a TaKUX CHCTEM JUIs
CHUCTEM YNPABJICHUA BO3AYUIHBIM JIABUXXCHHUEM, KOMIIJICKCOB BOCHHO-
T'O Ha3HAYECHMUS.

7. CnMcoK JMTepaTypbl, ONy0JMKOBAHHBIH aBTOPOM IO
TeMe Hay4YHOil padoThl

1. Asnacénok A.B., Capunkuit ®@.J1. KommiekcupoBanwue cie-
JAIMIAX KOOPJAMHATOPOB ILIE€TH BOWCKOBBIX 3€HUTHBIX KOMIIJIEKCOB
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B YCIOBHSX alpUOPHOW HEOIPEISICHHOCTH XapPaKTEPUCTHK TI0JIC3-
HBIX M MeEIIAarIuX Bo3aeicTeuii / CO. Te3ncoB AOKIAZAOB H COO00-
mennid 28-T0 HaydHO-TeXHHUYeckoro cemuHapa. Cmb., Mmuxaitnos-
ckag BAA, 2009. C. 35 — 36.

2. Asnacénok A.B., Casunkuii ®@.JI. OnTuMaibHOE KOMITIEK-
CHPOBaHHE JIOKAIIMOHHOW WH(OPMAIMK I BOMCKOBBIX 3CHHUTHBIX
KOMITJICKCOB B YCIIOBHSIX allPHOPHOMN HEONPENCICHHOCTH XapaKTepHu-
CTHK IOJIC3HBIX M MEIIAIONIMX Bo3AeicTBuid. COBpEeMEHHBIE MPOOIIe-
MBI CO3MAHHs M OKCIUTyaTaliu paauotrexuuveckux cucrem // CO.
TpynoB lllecroit Bcepoccuiickoit HIIK. YmpsrOBCK, YaAl'TV, 2009.
C.76—-T78.

3. CaBunknit @.JI., ABnacénok A.B. CuHTe3 KBazWHUHBapHU-
AHTHON KOMIUIEKCUPOBAHHON CHCTEMBI COIIPOBOXKICHUS BO3MYIIHBIX
Leseil BOMCKOBBIX 3EHUTHBIX KOMIUIEKCOB // BecTHUK BOWCKOBOM
II1BO. Bein. 3. Cmonenck, BA BIIBO BC P®, 2009. C. 208 — 217.

4, Capuukuii D.JI., Asnacénox A.B. CuHTE3 aKTHBHO-
MaCCUBHOM KBa3MMHBAPUAHTHOW KOMIUIEKCUPOBAHHOW CHUCTEMBI CO-
IMPOBOXACHNA BO3QYHIHBIX ueneﬁ JUUISL BOMCKOBBIX 3C€HHUTHBIX KOM-
IJIEKCOB. Pa/iMoOMOKaMOHHBIE CHCTEMBI CIIEITHAIEHOTO U TpaKIaH-
ckoro HasHaueHus // Paguorexnuxka, 2011. C. 104 — 115.
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Caykos P.B.,

IpenoaaBaTeib Kadenpsl patuo3IeKTPOHHOTO BOOPYKEHHS
(BoiickoBoii [IBO) BA BIIBO BC P®

nM. Mapmana Coserckoro Coro3za A.M. Bacunesckoro, Maiiop

HoBbiienue 3ppexTuBHocTH BBT Boiickonoii IIBO
B YCJIOBHSIX fIBJICHUH c00HHOIO Xapakrepa
BBIYHCIUTEIbHBIX CHCTEM

1. AKTyaJILHOCTH U NMPOGJIEeMaTHKA HAYYHOH PadoThI.

CoBpeMeHHBIE CBEPXLIMPOKOMOJIOCHBIE CHCTEMBI CBS3H, KaK
CJIOXKHBIE TEXHUUYECKUE CHUCTEMbl HY>KHAIOTCSI B )KECTKOH CHUHXPOHU-
3allMM MOMEHTOB IpHe€Ma M Iepenaydl AaHHBIX U1 JOCTOBEPHOTO
BbIIeNIeHUs] uHpopManuu. Js ITOCTIKEHUS CUHXPOHHOH paboThI
MpUEMHHKA U TepeAaTdInka HCHONB3YIOT AOMONHUTEIbHBIC Y3KOMO-
JIOCHBIE WJIM CBEPXIIMPOKOIIOJIOCHBIE CHUTHAJIBI, YTO ITOBBIILIACT CTO-
HUMOCTb M3TOTOBJICHHSI COOTBETCTBYIOLIEH CHCTEMBl Iepenayd IaH-
HBIX, a TaK)KE CHIKAET [TOMEXOYCTOHUMUBOCTh M CKPBITHOCTH €€ pa-
OOTBHLI.

2. Henap Hay4HOIi paGoThI.

Lenbto paboThl SBISETCS PELICHHE BAXKHOW MPOOIEMBI mepe-
Ja4r JaHHBIX C HMCIIOJIB30BAHHUEM CBCPXIIMPOKOIIOIOCHBIX HMITYIIb-
coB Oec CHMHXPOHM3AaLMM MOMEHTOB IpHE€Ma U Mepenayd AaHHBIX,
CBO6OI[HI)IX OT BBINICYKAa3aHHBIX HEAOCTATKOB.

3. 3agaya Hay4HOIi padoThI.

3amaua paboThl sBAsieTCS HEoOXonumasl pa3paboTKa COBOKYII-
HOCTH MEpONPHITUH 1O CHI)KEHHE BEPOSTHOCTH BO3HUKHOBEHHS
c00s1 (MHTEHCHBHOCTH TIOTOKa COOEB), CHWKEHHIO BEPOSTHOCTU
TpaHc(OPMUPOBAHHSA COOsS B HEIIPABWIBHYIO MM HECBOCBPEMEHHYIO
KOMaH[y yIpaBJeHHS, a TAKKE ONTHMAIbHOE HCIIOIb30BaHUE PECYP-
coB ympasinsemoil cucremsl (BBT) ¢ nenpio cHIDKEHHS YPOBHA IO-
CJICJICTBUI OTKa30B COOWHOTO XxapakTepa, oleHKe 3(QGEKTHBHOCTH
MIPOBOANMBIX MEPOIPHUSITHHA.

B pabote mpemaraeTcs A1 KOMMYECTBEHHOW OLIEHKH o0ecteye-
HUSL cO0EYCTOHYMBOCTH ITU(PPOBOI anmapaTypbl UCIIOIB30BaTh MOKa-
3atenb — KO3(QQUIMEHT pa3pekeHHs NEPBHYHOIO IMMOTOKA OTKAa30B
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K,=4/Y 4, (B nauHOii paboTe MOX OTKA30M IOAPA3YMEBAOTCS

c0oii, a To1 cO0eYCTONYNBOCTHIO—OTKAa30yCTONYHUBOCTD).
OJHaKO P MPUMEHEHHUH ATOTO KOJIMYECTBEHHOTO MOKa3aTels
BO3HHKAIOT CJICAYIOIINE 3aTPyTHECHHUS:

€CJIM MHTEHCHBHOCTH OTKa30B BBIUYHUCIMTEIBHON CHCTEMBI Ac

paBHa CyMMapHOW MHTEHCHUBHOCTH OTKa30B BCEX AIIEMEHTOB BBHIUKC-
JIMTENbHAS CUCTEMA 3" 7, T.€.

(/1L,=z,13 ), 10 K, =1;

€CJIM MHTEHCHBHOCTh OTKA30B BBIYHCIUTEIBHON CHCTEMBI
MEHBIIIE CYMMapHOW MHTEHCHBHOCTH TOTOKA OTKa30B BCEX DJIEMEH-
TOB BBIYUCIHUTENBHON cUCTeMBI, T.€. (<), To <l. Torma, ¢ ymeHbIe-
HHEM HMHTCHCHBHOCTH ITOTOKa OTKA30B BBIYHCIUTEIBHOW CHCTEMBI,
K03 QUIMEHT TOKEe YMEHBIIACTCS, YTO IPOTHBOPEUUT €TI0 HA3BAHHUIO
«k03(hGUIHMEHT pa3pekeHUs] MEPBUYHOTO MOTOKa 0TKazoB». Cozma-
eTcsl MPOTUBOpPEUNBasl TEHACHIMSA: ¢ yBennueHneM ddexra paspe-
KeHHsI (YMEHbBIIEHHS ), KO3 (OUIINEHT TOIKEH YBEIIMINBATHCS, @ €T0
BeIMYMHA yMEHbIIAeTCca. B wWrore TepsieTcsi accolMaTHBHOCTD
Ha3BaHHUA KOY(Q(UIMEHTa C AUHAMHKOW €ro WU3MEHEHHs («IoBeje-
HUS»).

[MosTomMy B kadecTBe mokazareist dPPEKTHUBHOCTH CHUCTEMEI
oOecrieueHus] cOOCYCTONYMBOCTH TPEIOKEHO HCIONIB30BaTh KO-
(urueHT popexuBaHus cO0eB

Kip=Acl Aoex=F

(cucmema npopexcueéanusi nomoka c6oes, MexHu4yecKas uz-
ObLIMOUHOCNY),

rie A, MHTEHCHUBHOCTh TOTOKa cO0€B; A,,—HMHTEHCUBHOCTb
noroka OCX.

JUns mpope)XuBaHMs MOTOKa COOEB CO3/IaeTcsl CHCTeMa obecrie-
YyeHus c00eyCTONUMBOCTH (PUCYHOK 1).
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A’ c ﬂ’ ocx = /k np
E— Cuctema obecneveHus
C608yCTOI/NVIBOCTM
K np
WHdbopmaumoH- Anroputmunyec-
AnnapatypHas BpemeHHas b ':.a;.u pxan
| W3ObITOYHOCTL || W3OLITOYHOCTL
N36bLITOYHOCTL MU36bITOYHOCTh
— o H AnroputMuyeckuin | H KoHTpons CboeycToitumnBble
KopoBblit kKoHTpOnb
A P KOHTPOINb UMKNMYECKMMU Kofiamn anropuTMbl
o KoHTponb no
— KoHTponb H TNornyeckuit M
XeMMUHry
nAybnuposaHnem KOHTPOIb
[ 7 KoHTponb Korrpone
1 OHTPONb onepauun I M
BbIUMCIEHNs MOBTOPHBLIM CHETOM HetHoe™
®DyHKUMOHanbLHas
o o KoHTponb no
“— MoxapuTapHbiii | TecToBbI MOZVIIO 2 MU3ObITOYHOCTh
KOHTpPOIb KOHTPOIb Ay

Pucynok 1-Cucrema obecriederust cO0€yCTOHYNBOCTH BBIYMCIUTEIIBHOH CHCTEMBI

Takast cricTeMa OCHOBBIBA€TCS, KaK MPaBHIIO, HA HECKOJIBKUX BU-
J1ax N30BITOYHOCTH, KOTOPbIC TIPUMEHSFOTCS HA Pa3JIMIHBIX HepapXuyie-
CKHMX KOHCTPYKTHBHBIX YPOBHSX BBIUMCIIUTEIILHONW CHCTEMBI, B pa3iiny-
HOH CTENeHM COYETAIOTCS W MEPEKPBHIBAIOTCS. YUHUTHIBAs CIOKHOCTD
B3aMMO3aBHCHUMOCTH PA3JIMYHBIX BUJIOB 00eCTiedeHus] cO0eyCTONINBO-
CTH B paMKax OIHOM CUCTEMBI M HEAOCTAaTOUHYIO €€ U3YUYeHHOCTh, pac-
4eT Ko3((HLIMEHTa IPOPEKUBAHUS B OOILIEM BU/IE 3aTPYAHHUTEIICH.

CHmxenne ypoBHA nocneactBuit OCX BO3MOXHO 3a CUET UC-
MOJIb30BaHMSI PE3EPBOB M M30BITOYHOCTH YIIPABIISIEMON HAJICHCTEMBI,
B MHTEpECax KOTOPOW B BBIYMCIMTEILHON CHCTEME IMPOMCXOAMUT 00-
pabotka uadopmarmu: BBT kak HaacucTeMbl BEIYHCITUTEIHFHOW CH-
CTeMBI U 0OEBOTO pacdera (OIEpaTropoB), a TaK Ke, B OTACITHHBIX
Clly4asx, BO3MOKHOCTeH noapasaenenus [1BO.
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4. MaTepuaJibl U METOIbI UCCJIAETOBAHUS.

¢ B pabote mpemaraeTcst COOTBETCTBYIOIIAs METOIAKA:

® BBEJICHHEC HOBOTO ITOKaszarels OIeHKHA A(h(PEKTHUBHOCTH Me-
POTIPUATHIA TIO0 HEAOIMYIIEHUIO TiepepacTaHusi cOos B OTKa3zaMH
cOoifHOTO  XapakTepa Kod(dduimeHTa mpopekuBaHus cOoOeB
Kup=Acd Aoex=F  (cucmema npopesxcusanua nomoxa cbooes, mexnuue-
cKas u30bLIMOYHOCHY);

® BBEJICHUE HOBOTO TOKazaTenss — KOo3(QuIMeHTa CHIDKEHUS
MOCEACTBUN OTKa3aMu cOoitHoro xapakrepa K.,= F (cucmema 06-
HapyoiceHusi 0mKa308 cOOUHO20 Xapaxkmepa, Maxmuieckas u3ovi-
moyHocms, deticmsus pacuema). Ilokazarens oneHkn 3¢ HEKTHBHO-
CTH MeponpusTHi 1o OopbOe ¢ SBICHUSME COOMHOTO XapakTepa Ko-
a¢dunmeHTa coxpaHeHus 3P(EKTUBHOCTH YIPABISIEMON CHUCTEMBI:
Kca = F(A'L knp, kCH)

PaGoTrociocoOHOCTh TMPemIOKEHHOTO CHocoba MpOoBEpeHa
C WCIIONIb30BaHUEM pPa3padOTaHHOTO MPOTPAMMHOTO OOeCIIeYeHuUs
U TEXHHUYECKOI'O YCTpOI\/'ICTBa AUAarHOCTUPOBAHUA W IIPOJIOHTAIUU
HaJEKHOCTH IU(MPOBBIX OJIOKOB.

5 Pe3yabrarbl, TeoperHyeckas u (WJIM) NPAKTH4YeCKasi
HEHHOCTh HAYYHOMH pPadoThl.

Hns npakTuyeckod peanu3alud MEpONpUSATHNA TpEeJIoKeHa
MeToAMKa 00ecreueHus] YCTOWYMBOCTH BBIYMCIUTEIFHON CHCTEMBI
K BO3HHUKHOBEHHUIO cO0OeB. B OCHOBY METOAMKH TMOJIOKEH CIIOCO0 IO0-
rcka nedekToB B NU(MPOBBIX OJIOKaX, 3alMIICHHBINA MareHToM Pd
¥ METOJl IPOTHO3UPOBaHU BPEMEHHOTO MHTEpBalia JI0 OTKa3a H3Je-
sl

o JI5is OlLIEHKM YYBCTBUTENBHOCTH KOHCTpykimu BC Kk BHemI-
HEH cpejie MPEUIOKEH CIOCO0 KOJIMUECTBEHHON OLICHKH TEXHHYE-
ckoro coctosiHust pabdorocnocobusix BC. HoBusHa cmocoba mon-
TBepxkAeHa mareHToM PO No 2255369.

6. CBeieHNst 00 UMeEOIIEMCSI HAYYHOM 3ajeJie

[pennaraemelii cmocod paboTOCIOCOOCH M MPOIIEN KCIEPT-
HYIO OILIEHKY TIO CYIIECTBY B (pefiepaabHOM WHCTHTYTE WHTEIICKTY-
aIBHON COOCTBEHHOCTH.

7. lIpeanonaraemMblie MacCIITA0bI HCIOJIL30BAHUSA

Hcnons3oBanue MojicuCTeMbl oOecrieueHusl cO0eyCTONYHBO-
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CTH BBIYHMCIIMTEIFHON CHCTEMBI PEAIOIaracTcsl Ha pa3inyHbIX dTa-
nax skciutyaranuu. [lyrem BcTpauBaHus B BBIYMCIUTENBHYIO CHCTE-
My BBT Ha sTame mpoekTHpOBaHHWS C IENbI0 OOHAPYXKEHUS U WC-
npaBjieHus cOOCB M OCHOBBIBAETCS Ha HCIOJIB30BAHUU Pa3IHYHBIX
BUZOB H30BITOYHOCTU (CTPYKTYpPHOH, BpEMEHHOH, HH(OpPMAaLUOH-
HOM, aNTOPUTMHYECKON U (PYHKITMOHATHHOM ).

8. Umeromasicss u HeoOXoquMasi MaTepuaJbHasi 0aza Jis
peajn3anuu NpoeKTa

Nmeercs mporpaMMHoe obeclieueHue Uil peanu3aluy Ipea-
JIO)KEHHOH METOAMKHU AUAarHOCTUPOBAHUS U(POBBIX OJIOKOB.

HeoGxomumo pa3paboTaTe yHHBEpCalbHOE YCTPOHCTBO AMa-
THOCTHPOBAHMS Ul IOCTAHOBKHM €r0 Ha BOOPYKCHHE BOWCKOBOM
I1BO.

9. O0mas CTOMMOCTD NMPOEKTA

Ot 500000 pyOneii. B 3aBUCHMOCTH OT HEOOXOAUMOM JTOCTO-
BEPHOCTH PE3YJIbTaTOB IWAarHOCTUPOBAHUS OJIOKOB CyMMa MOKET
MEHSTBCS.

10. CoGcTBEeHHBIE CpeACTBa

He Ttpebyer.

11. 3anpamuBaemasi cymma

Ot 500000 pyGeii.

12. Cpok oKynaeMoCTH NMpoOeKTa

JBa ropa.
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CemuenkoB C.M.,
HaganpHUK HWJI (yaebHO-MeTonmueckoit) BA BIIBO BC PO

OnTumManbHOe pelieHne 3aJa4M pa3penieHust — 00HapyKeHu sl
no pajasaoctu As PIIC ¢ IYM-curnanom
KOMIIEHCALIMOHHBIMHM CII0CO0aMU cBepXpa3peLieHust

1. AKTyaJILHOCTDb M NMPOOIeMATHKA HAYYHOH PadoThI

OmHuM W3 HEOOCTAaTKOB KOMIIEHCALIMOHHBIX — CIIOCOOOB
CBEpXpa3peIICHus SBISETCS TO, YTO, B U3BECTHBIX CETOAHs padoTax,
3HAUCHHE KPHUTEpUs pas3pelieHds TMox0HupaeTcss TMociie psaa
CTaTUCTUYECKUX HAOIIONEHUH, OTAENBHO [UI1 KaKIOro Ciydas
ycrnoBuii  HaOmromeHwit (Hampumep, mis nanHoro OCII). Oto
HE rapaHTupyeT OIITUMAJIBHOI'O BBIITOJITHEHU S mpoucaypbl
paspemienusi. B pabore pelneHa akTyanbHas Hay4yHas 3ajada
ONTUMAJILHOTO Pa3peIICHNs] KOMIIEHCAIIHOHHBIMU CIIOCOOaMH.

2. Ilesib Hay4YHOU padoOTHI

Lenp paboTHI 3aKiIIO4aETCS B ONTUMAJIbHOM PEUICHUU 3a]lauul
paspeteHust — 0OHapyXeHus 1enei mo gansHoctr i PJIC ¢ JIYM-
CUTHAJIOM KOMIIEHCAIMOHHBIMU CII0COOaMU CBEPXPa3pEILLICHHUS.

3. 3agaya Hay4yHOIl padoThI

Hayunast 3amaua coctouT B  pa3paboTke  METOTUKH
ONTUMAJIbHOTO PELICHUS 33/1a4i pa3pellieHns: —0OHapyXeHus 1esen
W3 COCTaBa TPYMNIOBOH COCPENOTOYCHHON Mo mambHOCTH st PJIC
¢ JIYM-curHaioM KOMIIEHCAlIMOHHBIMH CIIOCOOaMH CBEpX —
paspereHust.

PaccmoTpuMm MaremMaTrHueckoe ONHMCaHUE KOPPENSLHUOHHOM
o6paboTku JIUM —curnana B puIbTpe CHKATHS:

k
Rk :Zuiks_k+i, kzlL,
B — i=1 , (2)
K ' 2Lk .
R* =D U s,iki, k=L+1..2L-1,
i=1
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. ~ . .2 .
me Kk =u; = exp[—JZE[Abl AT :|:|I —  KOMIUIEKCHO —
*
CONPSUKEHHas KOMMs 3OHAMPYIOIIEro curHama (  — 3HaK
KOMIUIEKCHOTO COMPSKEHHS);
R, M R,” COOTBETCTBEHHO MPABOC M JICBOE ILICYH OTKJIHMKA

¢$unbTpa cxaTusl.
B pesynprare nmpeobpazoBanms (2):
. Rock_Dk_ fk_’ 1<k < L, (3)
Rk =3 . . .
R,Cy D, f,", L+1<k<2L-1,

. ; 2
rae Ry = ae_'ZEAbk AT koMruteKcHbIit aAMIUTATYIHBIN

MHOXHWTCIIb,

e—jZﬁ[[f0+AbLk)]L kAT}l k<L

L+1<k<2L-1

— MHOKHUTENb, ONPEACNSIONUil (ha3oBoe CMEIICHHE, BBI3BAHHOE
addexrom Jlomiepa;

g [(Fai +61)-280(LHORT ) 4y )

D, =
k .

7| [(Fiy +6 f)+2Ab(L+k) [(2L-k-1)AT

@ AL I(Far +0T)r200(LHJCLADAT ] | g g o) g

MHOXUTCJIb, OHpeI[eJ'IHIOH_II/Iﬁ q)a30Boe CMCUICHUC, BBI3BAHHOC

KpaTHI)IM paCCOFJIaCOBaHI/IeM CUTHaJIa LICJIN U KOIINU I10 HAJIBHOCTHU

Ha BEJINYMHY MEHBIIYIO YacTOThl AuckpeTtuzanuu ALIIT;

sin(z[[(Fay +01)—2Ab(L-K)]kAT )

sin(z[[(Fg; +0F)—24b(L-K)]AT]) =t

ai

sin(z[[(Fg; +0T)+2Ab(L +Kk)](2L-K)AT )

sin( 7z [(Fy; +01)+2ab(L+k)]AT )

— oru0aromas, abCoMOTHOE 3HAYeHHWE KOTOPOW, C TOYHOCTBIO JI0
IIOCTOSIHHOI'O MHOXXUTENS COBIAIAET c MOJYJIeM

, L+l<k<2L-1,
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B3aMMOKOPPETSAIIMOHHON (DYHKIIHN Rk .

Bripaxxenne (3) onuchiBaeT KOMIUIEKCHYIO —OTHOArOIIyrO
cxaroro JIUM —curnana.

KomrieHncarmonssie crocoObl 3aKIIIOYAIOTCS B CIEAYIOIIEM.
IlycTe U3 aHANU3UPYEeMOro MpHU PELICHUU 33Ja4d PaJHOIIOKALIMOH-
HOTO M3MEpEeHUs CTpoOa JanbHOCTU Ha orubaroriein cxxaroro JIYM

MMITyIIbCca TPOM3BENCHA BHIOOpPKA, coctosmas us N orcderos
B OKPECTHOCTH OOHApy>KEHHOTO OTCYeTa ko (MakcUMaIbHOTO W3

oOHapyXeHHbIX). Takast BBIOOpKa (POPMHPYET CKAJISIPHBIN BEKTOP

R=|R R o n R R R (4)

N-1
kg+——-1 +—
o2 02 o 2 0

[lycte mpuHATHI curHam oOpa3oBaH OJXHWM HCTOYHHUKOM
nepeusnyueHus. ‘Torma srmeMeHTH BekTopa (4) ONHCHIBAIOTCS

Ri =a fi, azci Di (momoOHO 0000MEeHUsIM, TIPUHATHIM B (3)).
Ilpu o5TOM, Tak Kak BCE MapaMeTPbl COMHOKHUTENS CTPOTO

. . %
onpeacII€Hbl, ITOMHOXHWB Ri Ha RO HCCJIIOKHO IIOJIOXKHUTH

‘RO‘Il, KaK JJis BBIOOPKM BO BPEMCHHOW TaK W B YaCTOTHOMU
o0JacTH.
Bexrop ”b” B JIaHHBIX YCJIOBHUSIX CTAHOBHUTCS BEIICCTBEHHBIM,
a €ro 3JIE€MEHThI ONPEIEISIFOTCS. OTHOILIEHUEM
wﬂ af
i = ._ = .— .
af
R 2
W3 BeIpaxkenus (5) BUIOHO, YTO B OJHOLIEIEBON CHTYyalluu
VKa3aHHBIA BEKTOpP HE 3aBHCHT OT aMIUTATYIbl HCTOYHHKA

(5)

NEPpCU3ITYyUCHUS. Tak kak kO MaKCHUMaJIbHBIN OTCHYCT, TO
O<h <<1.

Ienecoobpa3Ho BBeCTH 0003HAYCHIUS
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blMOdZ‘bu‘:a—:i:ff_i’ (6)
alil M
b,RezRe(bl)zRe a—f]c'}:% ()
aty k
I/IHTepeC HpeI[CTaBJIﬂeT COOTHOLICHHUEC AJIA BeKTOpa ZI

Econ B BeIpakeHme (8) MOACTABUTH 3HAYCHUS HAMPSKCHUI
u3 (6) u (7), TO B OHOIICIICBOM CUTYaIHH

T A
f Kk f ks
Ko ks
Takum oOpa3om, B ciydae HAIUYHMS OAWHOYHOTO MCTOYHUKA,
MIPUBEIEHHBIN AITOPUTM IO3BOJISIET CKOMIIEHCHPOBATh €0 CUTHAI.
[lycte TpuHSTHIA cuTHAN oOpa3oBaH [ABYMSI HCTOYHHKAMHU
nepeusnyueHus. ‘Torma srmeMeHTH BekTopa (4) ONUCHIBAIOTCS

Ri =R1i+R2i =31 f1i+32 f2i'

ONeMEHTH HOPMHUPYIOMIETO BEKTOpa b OTIPEAETISIOTCS
OTHOIIICHUEM

‘R‘ a1 f1|+a'z le . (10)
\R\@Em@f
YuuTeiBasg BBCACHHBIC O603Ha‘{eHHH) U y4YUTbIBasA, 4YTO
(a) +(a) =
1/2
" =[5 - @%Hf+4w%w&mﬂfhﬁ%ﬂmf2 (1)
af(flko) +2(afa +a7a,) f, f, +a (fzku)
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N ORIy R L (jﬂ fz); W
2k,

YuuteiBast To, uro 3HaueHus (11) u (12) momyumnucey pazmmd-
HBIMH JIa)Ke TI0 aOCONIOTHOMY 3HAYCHUIO (B OTJIMYHH OT OJHOCHI-

HaJIbHOI cuTyaluu), Bektop 7. CIemyeT oNpeaesaTh pasaeibHO s
Mod R
Hopmupyrormmx sektopos BV u D7, mpumenus coorsercrayio-

mue 0003HaYEHH
ZiMOOIZ (a:L fli +612 f2i )_blMOd (ai fzkl +a2 fzk0 ) ! (13)
Z= (3 fy+d, )b (& +a, ). 14

[onyuenusie B pesynsrare BbramTanuid (13), (14) ocrartku
cUrHasia OyayT CTPEMHTCS K HY/IO B OKPECTHOCTHU ITHKA fiko U BO3-

pacrarh crpaBa ¥ clieBa B TIpejeax o0acTi onpeaeIeH s fi .

[Mpunsitre pemeHuss 060 oOHApYKEHWH MHOTOLIEIEBOM CHTya-
nuu (pelIeHne 3aJa4d KBa3HIIONHOTO pa3penieHusi —00HapyKEHUS)
NPUHUMAETCS TI0 3HAUYCHUIO MOIYJs ocTarkoB (13), aHamorm4yno pe-
IICHUIO 3aJ1a41 00OHAPYKCHUSI.

OntumaneHOE peLIeHHE 33/a4d pa3pelieHus —OOHAPYKEHUS
JOJDKHO 0OecIieyrBaTh HauOOJBIIYIO YCIOBHYIO BEpPOSITHOCTH IIpa-
BUWJIBHOTO Pa3pelleHHus CPEAHM BCEX BO3MOXKHBIX pealiu3aluid airo-
pUTMA, y KOTOPBIX, BEPOATHOCTh JIO)KHOM TPEBOTW HE IIPEBBIIIACT
HEKOTOPOT0 ONTUMAJIBHOTO B JIaHHBIX YCIOBHUIX 3HAUCHUSI.

Pemienne 3amaum paspenieHUs-0OHAPYKEHUSI TTOCPEICTBOM
KOMIICHCAIIMOHHOTO CIOC00a CBEPXPINEEBCKOTO pa3pelieHus] CBO-
JMTCSI K CPAaBHEHHUIO OCTAaTKOB CHTHaja X Iocie ero o0paboTku co-
OTBECTCTBYIOIIUM AJITOPUTMOM C HEKOTOPBIM IOPOTOBLIM 3HAYCHUEM

Xp - OcTaTky SABJIAKOTCSA KOMIUIEKCHOW BEJIMYMHOM, MO3TOMY moa X

CJICAYCT NOHUMATh 3HAYCHUC MOIYJIA (1)YHKI_II/II/I E—’i s

3Has croco0 KOMOMHAIIMH CUTHAJIOB U TIOMEX IIPH pean3aiuu
KOMITEHCAIIHOHHOTO CIIoco0a pa3penieHust —0OHapyKeHUS, TEOPEMbI
0 YHMCJIOBBIX XapaKTEPUCTHKAX BO3MOXKHO MOJYYUTh OLIEHKY JUCIIEP-
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cUH D(X) . Jnst HaxoXKAEeHUsI YHUCIOBBIX XapaKTEePUCTUK (PyHKUIUH

C MTOMOIIIBIO COOTBETCTBYIOIIUX TEOPEM He TpeOyeTcsl 3HaTh 3aKOHOB
pacnpeenicHus], TT03TOMY CJICAYIONIUE MATeMaTHUECKUC BBIKIAIKH
CIpaBeNINBbI, YUYUTHIBAsI, YTO CTPOTO JOKa3aTelIbhCTBA BHAA 3aKOHA
pacnpeneneHust X erie He MOIYy4eHO.

KoMIekcHbIN OTKIIMK COIIacOBAaHHOTO (MIBTPA B JTUCKPET-
HOM BHUJI€ Ha OTPAKEHHBINA OT LM UMITYIIEC OMUCHIBAETCS BBIpaXKe-
HUEM

l]i :Ri+ni :ai E(A)+ni’

e g, :a~exp[j27z((l—S)b AT i—(p)] — KOMIUIEKCHBIH  aMIUINTYA-
HBIE MHOXHUTEIH XapakKTe-
PU3YIOIIUE SHEPTETUUCCKUC
COOTHOIICHUE B MPUHITOM
CHTHAJIC U €T0 KBaJpaType;
a — aMIUIUTyJa HAanpsHKCHUsl B
IHUCIEPCHOM  KaHalle, Xa-
pakrepmsyer OIIP menn u
MOIIHOCTh 30HAUPYIOIIETO
HAMITYITBCA;

Af —  MHACKC JIMHEHHOM YacToT-

25 HOW MOAYIALY;
S — KOINMYECTBO  JHCKPETHBIX
OTCUCTOB B o0OpabarhiBac-

MOM HMITYITBCE;
n — CHTHaJl W3 TPOCTPAHCTBA

TOMEX;

Sin[Zﬂ"S—i‘bAT iJ — BCIIECTBEHHasl OTrHOaroIas
F(A)= SN 27D AT KOMIIIEKCHOTO OTKJINKA
[ T '] COITaCOBAaHHOTO (MIIBTPA.

o
Il

Tocne Qasosoil kommeHCallMM, MOJIpPa3yMeBas WHBAPHAHTHOCTD
myma k tanHoii npouenype (N, ~exp[ jolr,)

U, =0, exp[—j27(1-S)b AT i]=aF,(A)exp[ jo]+1-

OObHapyxeHHne CHUTHajla, KaK MPaBHIIO, OCYIIECTBISIETCS MPH

OTHOHICHUUW CHUTHAJl — IIYM Ha BBIXOAC COMNIACOBAHHOT'O (bHJ'IBTpa HEC

menee 134A, re. npu U, > 4,47 >3, TO3TOMY CHTHAJ B KBaJpa-
c
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TypaXx Ha BBIXOJC COMIACOBAHHOTO (PHIILTPA MOXKHO CYHUTaTh HOP-
MaJbHO PaCIpENeIeHHBIM.

IIpu KoMIeHCANMOHHOH o6paGotke ¢ curnamom U,

i OCy-

IOECTBIIACTCA MaTEMATHYECKas Oori€palusa Buaa

&5 =V, b U, JU_
u

IS l

m,s

éi,scvS ZLJi,sC’S _bl,sLJm,sc’S » TIC bRei'S - Re[lljls J

m,s

Wupexc M cooTBeTCTBYeT TUCKPETHOMY BPEMEHH, TIPH KOTO-
pom orubaromas F(A) npuHHMaeT MakcHMalbHOE 3HAYCHHE, T. €.
MOMEHTY OOHapyXCHUS CUTHAA.

MrHoBeHHbIE 3HAYEHUA U AUCIEPCUU KBAJpaTyp CIydailHOUN
¢byHKIHN & ~° OIPENENsIOTCA CIICAYIONINM obpazom:

HpH bl,s = bMOdi,s

E.’i,sc = _|U m,sC

=[aF, (A)sin()+n, °|-U,,
D(&.s ) i(lJr {Fz((A))Jrl}cosz ((p)]D(hLSC-S)’ (15)
D(&.)= i{n{ F': z(a)) +1}sin2 ((p)] D(1, )" (16)
HpI/I t)l bRe

S

(aF,(A)cos(@)+n, °)-U, b,
(aF,(A)sin(p)+n,°)-U, ‘b,
&)=

o [E oo

D(E.:i,ss) :[1—{ R (4) +1}sin2 ((p)J D(r‘]iyscﬁ). (18)

Gis”
Gis”
D(g

F.*(A)
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MrHoBeHHBIC 3HAYCHUS U AUCTICPCUH KBaApaTyp cnyqaix’moﬁ
CI)YHKHI/II/I éi s IMMO3BOJIAIOT IMOJYYUTh MIHOBCHHBIC 3HAUCHUA MOIYJISA

| <[ (8. + 2.V T

D( & ):% aZFZm(A)‘%[(Um,J)Z cos? ((P)+(Um,ss)2 sin? ((p)}{ FF;((i)) +1} D1’ (19)
HpH bl,s = bRei,s
D( &, ) = i[az F 2(A) —%[(um; )2 cos? () +(U, )2 sin? (@)}{ IIZZZZ((i)) n 1}] D(n,)’ (20)

e N — HOpMUPYIONIHIT MHOKHTEITh 3aKOHA PACTIPE/ICICHHS.

[Ipenmonoxum, 94TO OCTaTKHA CHUTHAJNA TIOCTIe 00pabOTKHA KOM-
MICHCAIIMOHHBIM CIIOCOOOM pacIpe/ieieHbl 0 YCEYCHHOMY ClieBa
HOPMaJIbHOMY 3aKOHY.

Hdns  paccMarpuBaeMOro  3akoHa  pachpeleNieHHs — IpH
0= {|\/| (X) =0; D(X)} (Tak KaK paccMaTpUBAeTCs JIEBOCTOPOHHEE

yceueHre OTHOCUTeNbHO () HOPMHPYIOLIUIT MHOXKUTENb TPUHUMAET-
csl paBHBIM: ¢ =0,5) QyHKIUS pacnpeeNieHIs UMEeT BU/T

% 2
F(xi,e)zi_[exp LI
2m s, 2D(x)
[Ipu S HaOmrOmEHWSAX CITy4aliHOW BeNMWYHHBI X B BHIOpaHHOM

| —oM cedennn ciydaitHoro mpouecca X (t) (Xz‘én S

) (hyHKIHS
OTIBITHOTO pacrpeesieHHs BEIYUCISIETCS] M3 COOTHOIICHHUS
F(x)="X.
S
rje T]-CyMMa 4acTOT, C KOTOPHIMH BCTPEYaloTCsd NpH S

HaOJIIOIEHUSIX COOTBETCTBYIOIIME 3HAYCHHS B BHIOPAHHOM HHTEPBa-
Je.

[IpenenvHoe pacmpeneieHue CTaTUCTUKUA B 3aBUCUMOCTH OT
YCIIOBUH HAOJIIONCHUS, NPU peanu3aiuu 00padOTKM CUI'Haja B OJI-
HOIIEJICBOM CHUTYaIlMH 10 aJITOPUTMY RE KOMITEHCAIIMOHHOTO CII0CO-
0a, B06mepyeT B MHTEpBalie DS 6[0,0029; 0,0034]. IIpu nansbIX,

114



CTOJNIb MaJbIX 3Ha4YeHHsAX [, BCEraa BBINOIHSICTCS HEPABEHCTBO
K(S,)[ a» CICAOBATEIBHO, COacHO Kputepuio Kommoroposa, Het

ocHOBaHuit oTBeprath runotesy H 06 yceuensom cieBa HOpMamb-
HOM pacIpe[eIeHUH 3Ha4eHWH OCTaTKOB CHUTHajla C IHclepcuer
OTIPEISIISIEMON B COOTBETCTBHH C BRIpakeHHEM (22).

Br16op ompeneneHHOTO KpUTEPHS U, Ha €T0 OCHOBE, IpaBHIIa
ONITUMAJIbHOTO PEIIEeHHS 3a/1aul pa3perieHuss —00Hapy>KeHUs TI03BO-
nsieT chopMyIUpOBaTh METOIMKY BBIOOpa Mmopora JUisi ONTUMabHOTO
pelieHnsT 3a/adn pa3penieHns —O0OHapy)KeHHS Ha OCHOBE MeTofa
HopMmupoBanus curaanos g PJIC ¢ JIYM-curnanom:

0. 3aganue TpeOyeMOro YpOBHS JIOXKHBIX TPEBOT IS aJITOPUT-
Ma.

1. AHanM3 CTaTUCTHKY CIy4YalHOU (YHKIIMU éi , OTIpEJIETIEHNE

rECTOrpaMM U (OpMYIIMPOBKA IO UX BHIY TMIIOTE3bI O BUAE 3aKOHA
pacnpeneneHus ciaydaiiHol BenuuuHbl X MpH OJHO — U JIBYX Iielie-
BOH CUTyallUU.

2. llomydyeHue aHAIUTUYECKOM OIICHKH MaTeMaTUYECKOTO

OKUIAHUSA W JIUCTIEPCHU cTyuaifHoil Benuunubl &, Kak (yHKUIuH,

3apucsmeii or OCII Ha BXxome cuctembl 00pabOTKM M HavaabHOU
(ha3pl cuUTHANOB WeNeld I OMHO- W JABYX IIEJIEBOM CHTYaIlUH.
Hauanpnpiit Qa3oBbIil cIBUT XapaKTepu3yeT AABHOCTh A0 KaKIOW
U3 1enei, popmupyromeit orpaxennsiii curaan. OCHI onpenensert-
Csl TIOCJIe HOPMHUPOBKH CHTHATa HAa BBIXOJE COIIACOBAHHOTO (DHITh-
Tpa.

3. Ha ocHOBe MOJyuYeHHBIX AHATUTHUUYECKHUX OIMCAHUM IS
JUCTIEPCUU U MAaTeMaTHYECKOTO OXKHMJIAHMS B PA3IMYHBIX CUTYAIUSIX
Y TUNOTE3bl O BUJE 3aKOHA pacrperesieHue GopMylIupyeTcst oruca-
HHE TEOPETUYECKOTO 3aKOHA PACTIPECIICHUS.

4. OmpeneneHre COTIIaCHs OMBITHOTO U TEOPETUIECKOTO 3aKO-
Ha pacrpeieNeHus CIIy9aliHOW BeMYMHBI X IS Pa3jiMdHbIX CUTYya-
1uii 110 BeIOpanHOMy Kputepuio (Konmoroposa, y2 uimm o). Kpure-

pun Konmoroposa u y? BBIOMPArOTCS NpH HAOMIONEHMH S peanu3a-

wwit opu S >100, kpuTepuit O° mpu S >50.
5. B ciyyae HeCOBIaJI€HHsI TEOPETHIECKOTO 3aKOHA pacipesie-
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JICHUS C OTIBITHBIM BEPHYTHCS K MYHKTY | ¥ CMEHHUTH THIIOTE3y O BU-
e 3aKOHA pacIpe/IeIICHHSI.

6. Vicxozst 13 M3BECTHOCTH TEOPETHYECKOTO 3aKOHA pacIpese-
JICHUS U OHOLIECTICBOW CHTyallMid M TPeOyeMOro ypOBHS JOXKHBIX
TPEBOT PACCUUTATh 3HAUCHHE CIy4alHOW BEMMYMHBI X, MPH KOTO-
pom uHTerpain Buaa (23) oOpalaercs B BEpHOE PaBESHCTBO.

Jnsi yMEHBIICHUS! KOJMMYECTBAa BBIYMCICHUH X JOCTaTOYHO
paccuntarh npu THIOBBIX A m3mepurens OCLL u kpaTHBIX yrmax
(¢, naromux Hanbonbuiee 3Hadenne X (Kak npasuio, ¢=0). [lomy-

YeHHBIE TaKUM 00pa3oM TOYKH, COCTUHSIOTCS almmpOKCHMHUPYIOMICH
JIMHUEH, ISl MOJIyYEeHHsI IMPOMEXYTOUHBIX 3HAUECHUN 3aBUCUMOCTH
ypoBHs oTHOcuTenpHOTO nopora oT OCI. KonmnuectBo Touek ompe-
JEeNAeTcs JAUHAMHUYECKUM IHalma3oHOM H3MepuTens U TpeOyeMoit
TOYHOCTBIO OIPEIEICHUS IOPOra.

Takum o0pazoM, mpemmaraeMasl METOANKA TO3BOJISIET PEIIUTh
ONTUMAJIBHO, B COOTBETCTBUM C KpuTepueM Heiimana —Ilupcona 3a-
Jady cBepxpaspelnieHus-ooHapyxenns. Kpome Toro, MoXKHO orpene-
JIUTh HAWIYYIINA alfOPUTM CBEPXpPa3pelIeHUs UCXOAS U3 TOTO, YTO
CpeAM alTOPUTMOB pEIICHUS 3aladdl pa3pelieHus-oOHapyKeHusl,
IPH 33/IaHHOM YPOBHE JIOKHBIX TPEBOI F W paBHOM jamama3oHe pa-
00TOCTIOCOOHOCTH anropuT™MOB, s paznuyabix OCII, npeanoutu-
TEJNBHBIM SIBIIIETCS TOT, KOTOPBII MO3BOJISIET TOIYYHTh HAaUOOIbIIEee
3HAYEHUE CYMMapHOW BEPOSATHOCTU MPABUIIBHOIO pa3pelieHus D .

4. HayyHasi HOBH3HA U TeopeTHYecKas 3HAYMMOCTh Hay4-
HOMH padoThI

Hay4nyto HOBH3HY pa0OTHI B TEOPUH COCTABIISCT aHATUTHYC-
CKOE OTHCaHHe KOMIUIEKCHON OTrnOaromiel OTpaKeHHOTO OT TPyIIo-
BOM COCPENOTOYECHHOM LEenu AUCKpeTHOro cxaroro JIYM-curnaina,
B OTJIMYUE OT M3BECTHHIX MO3BOJISIONIEE OIIEHUBATh A(PHEKTUBHOCTD
pa3peleHus OTAEIbHBIX LIEIEH B IPYIIIOBOM COCPENOTOUEHHON KOM-
MEHCAIIMOHHBIMU CIIOCO0aMHU.

[IpakTrueckoe 3HaYeHHE paOOTHI 3aKIIOYaeTCsl B pa3paboTaH-
HOM METOJIMKE aHAJIMTUIECKOW OIEHKU dPPEKTUBHOCTH Pa3pelIcCHUS
mermeir B I'Cll KOMIEHCAIMOHHBIMH CIIOCO0aMH, ITO3BOJISIIOIICH
ONPENENITh 3HAUEHUSI MOPOTa U BEPOATHOCTU IMPaBUIIHLHOTO pas3pe-
menus nened B I'CLL koMIeHCaIlMOHHBIMU CITIOCOOAMH.
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5. MartepuaJibl 1 MeTOAbI UCCJIAETOBAHUS

MeTton0a0ruueckoii OCHOBOM MPOBEJAECHHOIO HCCIEA0BaHUS
SIBIISIETCS] Teoprs TH(POBOH 00pabOTKH PaTHOIOKAITMOHHOW HHGBOP-
Malui ¥ METOJbl MHOTOKaHaJIbHOIO aHanu3a. Ilpu mpoBeaenun uc-
CJICZIOBAaHUH UCIONB30BAJIMCh METONBI JTUHEWHON anreOpbl, MaTeMa-
TUYECKOTO aHalIN3a, MaTEMATHIECKOTO MONEITHPOBAaHUA. Pe3ynbrarsl
MOJICIUPOBAHUS TOTYYEHbI C IMOMOILIBIO HWHTETPUPOBAHHOM cpelibl
nporpammupoBanus Delphi 7 ¢ ucnonb3oBanreM MporpaMMHBIX Ta-
ketoB Mathcad 15, Matlab R2010a, Maple 12, Statistica 8, Systat
SigmaPlot 12 u Excel 2010.

Pesynbrare! uccnenoBanus MOMYyYEHBI P KOPPEKTHOM BBIOO-
p€ OCHOBHBIX JONYLICHUN U OorpaHryYeHui. FIX AJOCTOBEPHOCTH MOJ-
TBEP’KJeHa HEMPOTUBOPEUYNBOCTHIO U3BECTHBIMU B TPEIMETHOM 00-
JIACTU WCCIICIOBAHUS PE3YNbTaTaMU, SCHBIM (PU3MYECKHM CMBICIOM
MIOJTyYEHHBIX aHAIUTUYECKUX 3aBUCUMOCTEH U pe3yabTaToOB MaTeMa-
TUYECKOTO MOJIEITMPOBAHUSI.

6. Cnimcok JuTepaTypbl, OMy0IMKOBAHHbII ABTOPOM IO TeMe
HAy4YHOI1 pa0doThI

1. CemuenkoB C.M., I'puropsu [1.C. CeepxpaszpelieHue Io
JTATBHOCTH TPU 00pabOTKe PallOIOKAIMOHHBIX CHTHAJIOB C JIMHEH-
HOW YaCTOTHOW MOAYJSIMENW KOT€PEHTHBIM METOAOM IpEeACKa3aHus
BIIepeI-Ha3a/ ¢ MpopekruBaHUeM JaHHBIX. Ctarhs. «PamnosnexTpo-
Huka» Ne 8, 2011 . —c. 45 — 55.

2. Bacunsuenko O.B., CemuenkoB C.M. CpaBHuTenbHas
OIIEHKa aHAJIUTHYECKOTO OMHMCAHHSA W PE3yJAbTaTOB MOJEIHPOBAHUS
JINHEHHO-YACTOTHO MOJIYJIUPOBAaHHBIX cUrHajoB. CraTbs. Hayunsiii
peueHsupyeMslii coopHuk «BectHuk BoiickoBoii [IBO». Bem. Ne 1.
Cwmonenck: BA BITBO BC P®, 2009. Wus. Ne 20479. —¢. 23 — 28.
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Tepsies /1. B.,

mpernojaBaTenb Kadeapsl aBTOMATU3UPOBAHHBIX CUCTEM
6oeBoro ynpaenennst BA BIIBO BC PO um. Mapmana
Cogerckoro Coro3za A. M. Bacunesckoro, K.TeX.H., Maliop

AJNTropuT™MbI IPUMEHEHHsI TBEPAOTEIbHBIX
noJynpoBoHNKOBbIX flash-nakonuresneii B cocTaBe
BBEIYHCIATEILHBIX cucTeM ACONY cnennaJibHOro Ha3HAYEHH S

1. AKTyaqabHOCTh U mpodiieMaTHKa HAay4YHoil padorTsl. [lo-
CTOSIHHOE yBeJMUYeHHEe 00beMOB 00padareiBaeMOil HH(pOpMAaLUH,
yBenU4eHHEe 00bEMOB MPOrPaAaMMHOTO O0ECIICUeHH s, UCTIONb3yEMOr0
y ACONY crnennaibHOTO Ha3HAYCHUS, IPUBOIAUT K HEOOXOAMMOCTH
UMETb B COCTaBe BBIYMCIHUTENBHOW CHCTEMBbl 3allOMHUHAOIIUE
ycTpoiicTBa Oombiioro pasmepa. CoBpeMeHHass TEHACHIHS HCIIONb-
30BaHus |IBM-11omoOHBIX BBIUMCIHUTENHHBIX MAIIMH B COCTaBE BHI-
grcnuTenbHbIX cucteM ACONY cnenmansHOTO Ha3HAUYEHUS JUKTYET
TO, YTO B KaueCTBE MOJOOHBIX YCTPONCTB HCMOIB3YIOTCS MATHUTHEIC
muckoBbie Hakorutenu (HDD). Omnako, mpumeHeHHe MOHOOHBIX
YCTPONCTB OCIOKHEHO OOJIBIIMMHU (U3NUIECKUMHU HETATUBHBIMH BO3-
JNEHCTBUSMH, BIUSIONIMMH Ha CTaOWILHOCTh MX paboThl. B HekoTo-
PBIX YCTPOWCTBAxX, TaKWX Kak aBUAIlMOHHBIE PETHCTPATOPHI (Camo-
MUCLBI, UM TaK Ha3bIBAEMbIE «UEPHBIE SIINKW»), B KAUECTBE 1000~
HBIX JJIEMEHTOB HCIIONB3YIOTCsS TBepaoTenbHbie flash-wakomurenn
(SSD). Onnako, B 3THUX YCTPOMCTBax, JaHHBIC AJIEMEHThI UCIIOJIb3Y-
FOTCSL JUIS TIOCJIEI0OBATENILHOM 3auc MH(OpMaLKH, YeM TOCTUTaET-
sl pPaBHOMEPHBIN pacxol] pecypca 3alKcy BCeX 3allOMHHAIOLINX de-
MEHTOB. B paccmarpuBaeMbIX K€ BBIYMCIUTENBHBIX CUCTEMaX, JaH-
HBIE yCTPOICTBA JOJDKHBI MCIOJIB30BAThCS KaK KIaCCHUECKUE 3aro-
MHUHAIOLINE YCTPOHCTBA C MPOU3BOJIBHBIM JOCTYIIOM, YTO IIPUBOJUT
K HEpaBHOMEPHOMY PacXojly pecypca sueeK MaMsTH, a clieoBaTelb-
HO — TMpPEXJIEBPEMEHHOMY BBIXOIY M3 CTpOS BCEro OJIOKa HIIH
YMEHBILIEHUIO HAZCKHOCTH XpaHEHHs Ha HeM MH(pOopMauuu. Takum
00paszoMm, BO3HUKAET MPOTUBOPEUNE MEXKIY HEOOXOAMMOCTHIO 0bec-
nedeHusi O6ecriepeOoitHOTO (PYHKIIMOHUPOBAHUS HAKOTHTEIEH OOJb-
moro odbeMa B cOCTaBe BBIUMCIUTENbHBIX cucteM ACONY cnenu-
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AIBHOTO Ha3HAUYEHHS U HEBO3MOXKHOCTBIO MCIIOJIb30BAHHS B KaUECTBE
Takux 2j1eMeHTOB TBepmorenbubix flash —makommreneii u3 —3a He-
PaBHOMEPHOTO PACXOJOBAHUS pecypca IMKIOB 3alUCH IOTOOHBIX
YCTPOMCTB, YTO M ONpENENseT aKTyaJbHOCTh M MPOOJIEMaTHKy JaH-
HOM pabOoTEHI.

2. Heanb nayuHoii padotel. Llenbio qaHHOTO HMCCIeIOBaHUS
SBJISIETCSL OoOeclieueHNEe PAaBHOMEPHOTO pacxoia pecypca TBEpAo-
tenpHbIX flash-Hakonureneit mpu opraHu3anmMu 3armOMHHAIOIIETO
YCTPOMCTBA C IPOU3BOIBHBIM JIOCTYIIOM.

3. 3amaua mHayuyHoéi paboTbl. Pa3paboTka Hay4HO-
METOAMYECKOTO ammapata (QYHKIHOHHUPOBAHUS TBEPAOTEIHHOTO
flash-nakonurens, oOecreuMBaIOIIEro PaBHOMEPHBIH PacXoi pecyp-
ca 3aIHCH.

4. MaTepuaJibl 1 METO/IBI HCCIe0BAHNUS. B epCcreKTHBHBIX
crenuanu3upoBaHHeix OBM cemelictBa «baret» mnpeaycMOTpeHBbI
B3V, B kauectBe KoTOpHIX Hcmonb3ytoTes HXMJI ot 340 MoGaiit mo
1,2 I'Gaiit, a Tak e cheMHbld HXKM ]I 340 Mo6aiiT.

OILHI/IM U3 TUIIOB IIaMATH HCHOHL3yCMOﬁ JJI1 BHECIIHUX HaKO-
rmteneit sBiusercs flash-mamsats. OmdII-TaMsITh IpeacTaBIsIeT co0o0i
Pa3HOBHIHOCTb, SHEPrOHE3aBHCHMOW Mepe3aruchiBAEMON IaMsITh
(OCIIII3Y), conepxaHre KOTOPO MOKHO OBICTPO MEHATH. [ TaBHBIC
npeumMyuicCcTBa (1).]13111 —MaMATU—BBICOKAsA HAZC)KHOCTb U yIapOoIpoy-
HOCThb, MAaJIO€ JHEPromnoTpedJeHue | KOMIAKTHOCTh. Ilmoc
K 3TOMY, Ha CCFO}IHﬂHIHI/Iﬁ JACHb 3Ta NMaMATh AKTHUBHO IPOU3BOAUTCH,
YTO NPHUBCIIO K 3HAYUTCIIbHOMY CHMXCHUIO IICH HA MUKPOCXEMBI I1a-
msaTu. braromaps yka3zaHHBIM JJOCTOMHCTBAaM CETOJHS MHOTHMH
dbupmamu (Adtron, Bitmicro, Samsung, Smart, Trident) pa3pa6atsi-
BarOTCA 3JICKTPOHHBIC JUCKMW HAa 3TOM THUIIC MaMATHU, NPCAHA3HAYCH-
HBIE JUIS 3aMEHBl HAKOIMTENS HA JKECTKUX JHCKaX («BHHYECTEPa»),
B T.4. B 00JIACTH MIPOMBIIUICHHBIX U BOCHHBIX IPUMEHEHUH.

Onnako flash —HakonuTens obamaer psgoM HEOCTATKOB.

Bo-niepBbix, o6mias emxocts flash-nakonureneir yxe mocra-
TOYHO BEJIMKAa, HO, BCE )K€, II0Ka 3aMETHO MEHbIIIE, YeM y BHHYECTE-
POB.

BO'BTOPBIX, OTpaHUYCHHOC YHCJIO LUKIIOB II€pe3alrCu HH-
¢dhopmaruu (ot 100 ThIC. 10 1 MH). Onepanyiu CTUpaHus HE MOJTHO-
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CTBbIO OOpaTHUMBI, TaK YTO CO BPEMEHEM SUYEeHKH (udII-aMsiTH Oa-
HaJIbHO paspymaroTcs. Pecypc QOCTaTOYHO BBICOK, HO JalleKO HE
6eckonedeH. [Ipn sTom m3HammBaThcs OyAyT pa3Hble 00NacTH He-
PaBHOMEPHO.

Takum 00pa3oMm, UCMONB30BaHUE TBEPAOTEIBHBIX HAKOIHTE-
meil B cocraBe BeMUCIHTENBHBIX cucteM ACOUY crenumanbHOTO
Ha3HA4YCHUS TOJDKHO OCHOBBIBATHCS Ha PecypcocOeperaromux auro-
pUTMax paboThl BBIYUCIUTENFHON cUCTeMBl. K TaHHBIM anropuT™Mam
MOJTHO OTHECTH CIICAYIOIIHNE MOJIOKCHHUS:

pecypcocOeperaromuii anropuT™M 3alliCH TaHHBIX MEHeKe-
poM (aiiIoBO CHCTEMBI Ha OCHOBE CEMaHTHUYECKOTO aHaJIH3a;

AITOPUTM TIOWCKA KITACTEPOB TBEPAOTEIHHOTO 3aIIOMHHAFOIIIE-
T'O YCTPOHCTBA ¢ MAKCUMAIILHBIM PECYPCOM pabOTEHI;

QITOPUTM JICHTOYHOTO 3aIlOJTHEHHUS Ki1acTepa.

Jiist monTBEep KACHHS MITM ONPOBEPIKEHHS pa3paboTaHHBIX -
TOPUTMOB OBUTH TIPOBEACHBI JKCIIEPUMEHTAJIbHBIE HWCCIICIOBAHUS.
OKCIIeprMEHTaNbHBIE HCCIIEOBaHUS MPOBOAMINCH B JBa JTara,
C TpPUMEHEHHWEM MoJeNel, WUMHTHUPYIOINX paboTy MarHUTHOTO
u tBepaorensHoro flash-makonwureneit, ¢ moacueToM Ha mepBOM 3Ta-
T1e KOJIMYECTBA BBHITOIHEHHBIX [TUKJIOB 3allMCH B OTAEIHHBIN KiacTep,
a Ha BTOPOM — KOJIMYECTBO BBITIOIHSAEMBIX IIMKJIOB 3aIIUCH B OTACTb-
HYIO SYEHKY IAMSTH OJHOIO KJIacTepa.

[IpoBeneHHbIE 3KCIIEPUMEHTAIBHBIE WCCIIEAOBAHUS TOKA3alln
HaJIMYHUE TTOJIOKUTEIILHOTO 3P (EeKTa OT UCIIOIb30BAHMS aJITOPUTMOB.

Takum o0Opa3oMm, wucHoNb30BaHWE TBepaoTenbHbIX flash-
HaKONUTENIEeH B cocTaBe BhlUMCIUTENbHBIX cucteM ACOUNY cnenu-
AITBHOTO HAa3HAYEHUS B COUETAHWH C IPEIaraeMbIMU allTOPUTMHUYE-
CKUMH PEHICHUSIMH CIIOCOOHO 00eceynTh TpeOyeMyro HaJeKHOCTb,
OBICTpONEHCTBIE M OOBEMBI, a KaK CIEICTBHE—TIOBBICUTh HAaJIEK-
HOCTH pabOTHI BCEH CHCTEMBI B IIEITOM.

5. Pe3yabTarhl, TeopeTHyeckasi M (WJIH) MpaKTHYecKasi
3HAYUMOCTh HAY4YHOIi padoThl. B pesynbrare npoBeneHust paboThI
OBUI IpeAJIoKEeH METOIUYECKUH ammnapar, 00ecleunBarOIINi HalexK-
HYI0O W JOJTOBPEMEHHYIO OSKCIUTyaTamuio TBepaoreiasHbix flash-
HAKOITUTENIEH B COCTAaBE BEHIYMCIUTENLHBIX cucteM ACONY chenu-
AJIIbHOTO Ha3HAYCHHUSL.
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B xone BrimoiHEeHUs paboThl OBLIM PELICHBI CICAYIOUINE 3aa-
YM: MPEJIOKEH pecypcocOeperaroluii aaropuTM 3alucu AaHHBIX
MEHeIHKepoM (DaifToBOM CHCTEMBI Ha OCHOBE CEMaHTHYECKOTO aHa-
TM3a, MO3BOJISIIOUINN COKPAaTUTh 00BbEM COXpaHsSEMON Ha HOCUTENe
WHPOPMAINK; TIPEUIOKEH aJTOPUTM MOUCKA KITaCTEPOB TBEPAOTENb-
HOTO 3allOMHHAIOLIET0 yCTPOMCTBA C MaKCUMAaJIbHBIM PECYpPCOM pa-
0OTBI, O3BOJISIIOIINN TPOU3BOANUTE 0OJIee paBHOMEPHBI pacxox pe-
cypca 3alHcH KJIacTepoB; NPEATOKEH aJrOPUTM JICHTOYHOTO 3aroJ-
HEHMs KiacTepa, oOecleuMBaroIluil COXpaHEHHE pecypca LHKIIOB
3allUCH SYEEK KJIAcTepa NPU COXPAaHEHHMHU JaHHBIX MaJoro oobema;
npeasiiokeHa U pealn30BaHa METOAMKA SKCIEPHUMEHTAIBHBIX HCCIIe-
JOBAaHHWH, B PE3y/lbTare 4ero ObLIM MOATBEP)KICH MOJIOKUTEIbHBII
3¢ deKT OT HCIONB30BAHHS Pa3pabOTaHHBIX PECYpPCOCOeperaroImx
METOJTUK.
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1. TepsieB [.B., [TaBmrouenkoB C. H. OquH 13 nogxoaoB K mo-
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C yBelnW4eHHBIM pecypcoM 3amucu // KoMIbIOTepHBIE TEXHOIOTHH
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Tkauenko C.H.,

K.T€X.H., CT. IPEnoAaBaTelb Kadeapbl TEXHOIOTHH MAITHHOCTPOCHHUS
¢unmmana ®I'BOY «MockoBCKHi TOCyAapCTBEHHBIN YHUBEPCUTET
uM. B.C. UepHombipanHa, . CMOIEHCK

Pa3zpaboTka Hepa3pyliaonero cnocoda
NPOrHO3MPOBAHMS BEJINYUHBI MPOOMBHOTO HANPSKEHUS
TBePABIX IMJIEKTPUKOB, C HEJIMHEHHOH 3aBHCMMOCTHIO
AU3JIEKTPUYeCKOil MPOHMIIAEMOCTH OT HANPSIAKEHHOCTH

BHELIHEro 3J1eKTPHYeCcKOoro noJist

B nocnennue roapl ¢ MOsIBICHUEM HOBOTO AWAarHOCTUYECKOTO
000pyIOBaHMs NPEANPUHUMAIOTCSI MHOTOYMCIICHHBIE MOMBITKH Pa3-
paboTKM HOBBIX HEpa3pyLIAOIUX CIOCOOOB AMATHOCTHKH COCTOS-
HUSl BBICOKOBOJIBTHOM H3OJSIMM HAa OCHOBE METOJOB JM3JIEKTpUYe-
CKo#l ciekTpockonuy. OZHAKO W3BECTHBIE CIIOCOOBI MO3BOJISIOT HPO-
BOIWTH JIMIIb CPAaBHUTENBHBIA aHAINU3 COCTOSHHS BBICOKOBOJIETHOM
W30JIALIUY, YTO HE MO3BOJIIET OCYIIECTBISATh KOJMUECTBEHHYIO OIEH-
Ky BEJIMYUHBI AEKTPUIECKON MMPOUYHOCTH TBEPIABIX HMOJIUMEPHBIX IU-
3MEeKTPUKOB. B TO xe Bpems sTa nHdopManns HeoOXonIuMa HE TOJb-
KO MIPU CO3[JaHUH HOBBIX M3OJSAIIMOHHBIX MaTepUaloB, HO U MPH BbI-
0ope pabouell HAPSHKEHHOCTH T0JIS1 BBICOKOBOJIBTHBIX KOHCTPYKIIUN
Ha CTaAuM MX NPOEKTHpOBaHMA. B 3Tol CBI3M pa3paboTKa HOBBIX
HEepa3pymaoINX C0CO00B TUArHOCTHKH COCTOSHUS BBICOKOBOJIBT-
HOM H30JSIMM U HPOTHO3UPOBAHUS €€ JJIEKTPUYECKOM NPOYHOCTH
SIBIISIETCS aKTYaJIbHOM MPOOIEMOTA.

st 1eneHanpaBieHHOTO PEryIHPOBaHHUSA COCTaBa M CBOWCTB
JVDJIEKTPUKOB HEOOXOJMMO HCCIIEOBAHNE KOMIUIEKCHOW JIMAJIEeK-
TPUYECKOM MPOHMIAEMOCTU HE TOJBKO B c1a0OM, HO M B CHJIIBHOM
ANEKTPUIECKOM I10Jie. ITO 00YCIIOBJICHO TEM, YTO BBEACHUE B IOJIU-
MEpPHYI0O MAaTpHIly MOIUQUIMPYIOMIHX J00aBOK HEOPTaHHMUYECKOTO
MIPOMCXOXKICHNSI MOXKET OOYCIIaBIMBATh WHOE TOBEACHHE IHAJIEK-
TPUKOB B CHJIBHOM 3JIEKTPUYECKOM I0JIE 32 CUET YCHIIEHMS JIOKAJIb-
HOTO TIOJS Ha TpaHUIAX pa3jlena MoJUMepHas Marpuia—
HanojHuTeNh. OUeBHUAHO, YTO ycuieHne mois JIopeHTna B JOKaib-
HOM O0BEME IUIIEKTPUKOB JOJDKHO NPHUBOAUTH K CHIDKEHHIO HX
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ANEKTPUIECKOW MPOYHOCTH B JIIOOOM [MAra3oHe YacTOT BHELIHETO
NMEKTPUIECKOTO IOJIS.

[loBbimieHNE 3NIEKTPOPU3UUECKUX XAPAKTEPUCTHK 3a CUET
BBEICHUS] MOAUGUIMPYIOMNX 100aBOK MPH HANPSHKEHHOCTH BHEIL-
Hero anekTpudeckoro nons E < 10* B/M MokeT aBath TOKHYIO HH-
¢dopmaluio 0 BO3MO)KHOM MOBEACHUHM IUAJICKTPHUKOB B 00JIacTH
CUJIbHBIX 3JIEKTPUUYECKUX MoJied. B 3Tol cBA3M ogHOM M3 3a7a4 AaH-
HOTO IIPOEKTa SIBISUIOCH HMCCIENOBAaHHE BIMSHHSA HANPSHKEHHOCTH
BHEIIHETO 3JIEKTPUYECKOTO IOJIs1 Ha ACHCTBUTENIBHYIO €' U MHUMYIO
€” COCTaBJIAIOLINE KOMIUIEKCHOM AMANIEKTPUYECKON NPOHUIIAEMOCTH
U YCTaHOBJICHHE B3aUMOCBS3M MEXKAY MapaMeTpaMH CHEKTpa Iu-
ANEKTPUYECKON peflaKCaliy U 3JIeKTPUYECKON MPOYHOCTHIO JUAJIEK-
TPUKOB. JTa B3aHMMOCBSI3b MOXKET CTaTh OCHOBOW HOBOTO HEpaspy-
LIAIOLIETO CII0c00a AUarHOCTUKU COCTOSIHUS TBEPABIX AUIIEKTPUKOB
B CHJIBHOM 3JIEKTPUYECKOM IOJIE.

Lenpto naHHOW paboOTHI SABJISAETCS pa3pabOTKa Hepaspyllaro-
LIero croco0a MpOTHO3MPOBAHUS BEIWYMHBI MPOOMBHOIO HANpPsDKE-
HUS TBEPABIX AUAJICKTPUKOB, C HEJIMHEHHOW 3aBUCHMOCTBIO AMIIICK-
TPUYECKOM MPOHUIIAEMOCTH OT HANpPSKEHHOCTH BHEIIHETO 3JIEKTPHU-
YECKOr0 MO

OObeKkTaMu HUCCIEeJOBAaHUS SIBJISUICH KOMIIO3UIIMOHHBIE I10-
numepHbie Matepuansl (KIIM) Ha ocHOBE MOMMMEPHBIX AMAIEKTPHU-
KOB C YaCTUYHO —KPUCTAJUIMYECKON CTPYKTYPOH M JIMHEWHBIM CTPO-
€HHEM MOJIeKyJ. B KauecTBe MOJMMEpPHONH MaTpHLbl C JIMHEHHBIM
CTPOEHHEM MOJIEKYJ UCTIOIb30BaJICs MOMUATHIIEH HU3KOW IIJIOTHOCTH
(IT2HIT). B xauecTBe HanmomHuTeNs ObUT BBIOpaH nmopomok L[TC —19,
TUBJIEKTpUYECKas POHUIIAeMOCTh KoToporo € = oT 1600 go 1750 co
cpenHuM pasmepoM chepuueckux yactuil okosio 800 uM. Konren-
Tpauusi HAoJHUTENS B nonuMepHoil marpuue C uaMeHsanack ot 10
10 40 00.%.

Nsmepenne €' n " KIIM ocymiecTBisiiocs B CTaHAapTHOM CH-
cTeMe DJIEKTPOIOB C TIOMOINBI0 HM3MepHuTenbHoro mocrta Haefely
Trench Tettex AG Instrument mpu 4acToTe BHELIHETO EKTPHUYESCKO-
ro nois 50 I'n B quanasone ot 2 1o 11 kB. [lorpemnocts n3Mepenus
€' n €" He npeBbimana 2 u 5 %, COOTBETCTBEHHO.

O6pasnpl 11 onpeneneHus npodbusHoro HampspkeHus (U,,)
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npu A > 0,5 MM U3roTaBIMBAJINCH METOAOM TOPSYETO NPECCOBAHUS C
yrayOnaeHueM, mo GopMe COOTBETCTBYIOIIMM (hOpME BBICOKOBOJIBT-
HOTO 3JeKTpoaa. Mcnpitanus 00pa3moB NPOU3BOAMINCH B OJHOPOI-
HOM 3JIEKTPUYECKOM I10JIe, B AYEHKe ¢ TpaHC(HOPMATOPHBIM MACIIOM.
[Ipo6oii 06pa3ioB OCYIIECTBISUICS MIPH TIABHOM MOIEEME TIepeMeH-
noro Hanpspkerus f = 50 I'q co ckopoctsio 2 kB/c. M3mepenue mpo-
OMBHOTO HaNpPsDKEHUS MPOU3BOAMUIIOCH C IIOMOIIBIO 3JIEKTPOCTaTHdE-
ckoro kmroBojsTMeTpa C —196 ¢ xiaccom Touroctu 1,0. IIpu coot-
BETCTBYIOIIEH TONIIMHE HUCIBITHIBATIOCH HE MeHee 10 00pa3ioB.

Pesynbrarel nccnenoBanus 3aBucumocteidt €', tgo, " = f(E)
nokazanu, uro npu C = 10 00.% TNOBbIIICHHE HAPSHKEHHOCTH
BHEIIHETO 3JIEKTPUYECKOTO TMOJISi WIM YPOBHS HCIBITATEIBHOTO
HanpspKeHwst (IPU OHOM M TOH e TOINIIIMHE TUAIEKTpUKa) B 3,5 pa-
3a MPUBOAMT K yBenHueHHIo €' mpumepHo Ha 1 %, a €"-B 3,5 pasa.
ITpu C =30 u 40 006.% &' Bo3pactaet Ha 20 u 30 %, COOTBETCTBEHHO,
ag"—B5ubpas.

VBennueHne OEHCTBUTEIBHOM W MHHMMOM COCTaBIISIOLINX
KOMIUIEKCHOH AMANEKTPUYECKON MPOHHUIAeMOCTH, ocobeHHo npu C
> 30 00.%, cCBHIETEIBCTBYET O TOM, YTO AMCHEPCHS KOMILIEKCHOM
manektpudeckoit mponntaemoct KIIM mpu ¢ukcupoBanHOH Ha-
CTOTE BHEIIHETO MEKTPHUYECKOTO IMOJisi 00YCIIOBIICHA MPEXJIE BCETO
HEJINHEHHOW 3aBUCHMOCTBIO NOISAPU3ALMN OT HANPSHKEHHOCTH HOJS
B Kepamuueckodl Qaze. [Ipuuem, Hambosee CyIIECTBEHHBIM 3/1€Ch
SIBIISICTCSI TOT PE3YJIBTAT, YTO 3aBUCUMOCTS £” = f(€') Ha KOMIUTEeKCHO
IJIOCKOCTH JI0 U TOCJIE OIPENEICHHOr0 YPOBHS BO3JEHCTBYIOIIETO
HaNpsDKEHUsT allPOKCUMUPYETCsl AByMs IE€PECEKaroUMHUcs (QyHK-
nusamu: imaeiHon — npu U < Ug, u Jlebaerckoii — ipu U > U,,.

[Ipsmas nuHUS mepeceKkaeT MOJIYOKPY)KHOCTb B JIBYX TOYKax.
IlepBas Touka mepecedeHUs] COOTBETCTBYET 3HAYCHHUIO HANPSHKEHUS
U, BBIIIE KOTOPOTO HAUYMHAETCS] HENMHEHHas 3aBHCUMOCTH &' =
f(U), BTOpasi—COOTBETCTBYET YpOBHIO HampsbkeHus U,, IpH KOTOpoM
HaOJIONAIOTCSI MAKCUMANIbHbIE 3HAYCHHS €'max M 100 max = €"max/€'y,
rie €', — 3HayeHue AEHCTBUTENIPHON COCTaBILIIONIEH KOMILIEKCHOM
TUDJIEKTPUYECKON MPOHUIIAEMOCTH, COOTBETCTBYIOIIEE IIEHTPY IIO-
JTYOKPY>KHOCTH.

C apyroii CTOpOHBI, JIHEiHas YacTh 3aBucumoctu &” = f(g')
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pu U < Uy, onTUChIBaeTCS ypaBHEHUEM:

Si" =Q- Si’ . Ui/UOK’ (1)
rae €' ¥ gf'—3Ha4YeHnsT MHUMOW M JEHCTBUTEIHLHON COCTAaBIIA-
FOIIMX KOMIUIEKCHON TUAIEKTPHUCCKON MPOHUIIAEMOCTH TIPH | —TOM

ypoBHe HanpsbkeHus U;; o — ko3 UIMEHT TPONOPIHOHaIBHOCTH.

Henuneitnas gacts 3aBucumoctr &” = f(g") mpu U > Uy, ¢ 10-
CTATOYHO XOPOIIMM TPHOIMKEHHEM AIIPOKCHMHUPYETCS YpaBHEHH-
eM JlebaeBCKOro THIa:

er=_ A¢ @)

TV
rae Ae—IMpuHa JUCHEPCUU KOMIUIEKCHOW JTUAIEKTPUYECKOU
MPOHHUIIAEMOCTH.
ITpu U; = Uy, &' = €', a & = €"nax, I03TOMY TOUKA IEpEceye-
Hus (1) 1 (2) momKHA COOTBETCTBOBATh YCIIOBHIO

— Ag Ag

a'gi,'ui/UOszW:z (3)

Tak kak Ag = 2-€"nax, TO U3 (3) HaXOIUM
UK = UOK' S,Imaxl(glu' (X) = UOK * thmaxla y (4)

— N U,
37eCh O = Z"thS'NU' Mo

yria qusiekTpuueckux noteps npu Uj; N—konndecTBo n3MepeHui.

Ha pucynke 1 npeacraBieHs! SKCIIEpUMEHTAIbHBIE 3aBUCHMO-
CTH CpeJHUX 3HadeHHil nmpobuBHoro Hampsbkenus U,, KIIM ot Ton-
IMHBL. BuaHo, 9TO pu 0HOM 1 TOH Xe Tommuae A = 1 MM IHIJIeK-
TpHKa MOBBIIICHNE KOHLIEHTPALUN HAMOIHUTENS B 4 pa3a MPUBOAUT
K ymenbuienuto U, npumepso B 1,7 pasa.

, rne tgd; — 3HaueHue TaHreHca
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u,,. xB

0,1 0,2 03 04 0,5 0,6 0,7 0,8 09 1,0
A, MM

1-C=10 06.%; 2—C =30 06.%; 3—C = 40 00.%.

Pucynox 1 — 3aBucumocts U, = f(A) nms KIIM na ocnose IT9HII ¢ pasnuuHoit
KOHLICHTpAIMei HAIlOJTHUTEIS.

[Ipu cpaBHEHHMHU SKCIEPUMEHTANbHBIX JAaHHBIX Ha PHUCYHKE
1 ¢ pesynpratamu pacueta U, mo (4) (cMm. Tabmuiy 1) BUIHO, YTO
3Ha4yeHus U,, (B mpeaenax JOBEPUTENbHBIX IPAHUI) COOTBETCTBYIOT
U..

Tabnuua 1. — PacueTHble 3Ha4eHUSI KPUTUYECKUX TTapaMeTpoB
st KIIM ocnose TIOHII ¢ pa3nuyuHoil KOHUEHTpALKEH HAIOIHUTE-
151

C, 00.%
10 30 40
A, M U, 10°B A M U, 10°B A M U, 10°B
25107 8,365 3.107* 7,344 28107 4,923
357.10* 10,0 542.107* 9,873 5,84-10 * 7,267
5.10 * 11,83 75107 11,611 8,3-10* 8,664
11073 16,73 11073 13,41 1.10°° 9,51

Ot0o o3HayaeT, 4ro Up, COOTBETCTBYET HANpPSHKEHUIO Havaja
MOHM3alMOHHBIX npoueccoB B KIIM 3a cuer ycuneHus JTOKaJIbHOIO
[OJIs1 Ha IpaHULE pasjesia HOoJIMMep-HarnoaHurTenb, a U, sBisercs
KPUTHYECKHM YpPOBHEM HAIPSDKEHUS, MPH KOTOPOM IPOUCXOIHT
npoboil nmanexkrpuka. Jpyroil MHTEpecHBIH (aKT 3aKIIOYAETCS
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B TOM, YTO CpeIHUE 3HAYEHUS &g, U €, Wil KIIM pasznuuHoit Tonmm-
HBI, coorBercTByOmMe U, u U,, ¢ OmMMOKOH, HE MpEeBHIIAIOIICH
5 %, ABAAIOTCSA BETUYMHAMH MOCTOSHHBIMHU U 3aBUCSIIUMHU TOJBKO
OT KOHLICHTPALIMH HAIIOJIHUTENS B HOJTUMEPHON MaTpHULIE.

OTMeTHM, YTO YCTaHOBJICHHBIE 3aKOHOMEPHOCTH HM3MEHEHUS
JEUCTBUTEILHON MU MHMMOW COCTABJISIOIIMX KOMIUIEKCHOM JM3JIEK-
TPUYECKOUN MPOHUIIAEMOCTH OT HAIPSKEHHOCTH BHEIIHETO AJIEKTPH-
yeckoro nosist mipu f = 50 T’y ¢ moctoBepHOCTBIO 95% TMO3BONISIOT
MPOTHO3UPOBATh BEIMYMHY MPOOMBHOTO HANPSDKEHHS WM DIEKTPU-
yeckoit mpouHocti KIIM na ocnose [1OHII 6e3 ux npo6os. Takum
o0pa3oM, TpeayioKeH Hepa3pyHIaroInid Crocod MPOTHO3UPOBAHUS
BEJIMYMHBI IPOOMBHOTO HAMPSDKEHHSI TBEPABIX TUAICKTPHKOB, C He-
JIMHEMTHON 3aBUCHUMOCTBIO JAUAJIEKTPUYECKON MPOHUIAEMOCTH OT
HaIPSHKEHHOCTH BHELTHETO 3JIEKTPUYECKOrO MOJISL.

HenocraTkom mpeioxxeHHOTO Hepa3pyIIaoIero crocoda sB-
asetcs 1o, uto U,, onpenensercs Ha gukcupoBaHHoil yactore. IIpu
MIPOEKTUPOBAHUM OOJBIIMHCTBA M30JSIIMOHHBIX KOHCTPYKIMHA HEOO-
XOIMMO 3HATh MPOOMBHOE HANPSKEHWE B HEKOTOPOM JAHAaIla30He Ya-
crot. Ecnu pabGoumii Auana3oH 4acTOT MPEBBIIAET OAMH TOPSIOK,
onpenenenue U,, mo (4) 1 Bcero auanasoHa IpeICTaBIseT J10-
BOJIGHO TPYOOEMKYIO 3ajady, UId peUIeHHs KOTOpOoH Tpedyercs
O4YeHb MHOTO BPEMEHH.

OcHoBHBbIEe pe3yJbTaThl HAYyYHOI PadoThI U3J10KEHbI B Te-
YaTHBIX TPyAax:

1. Tkagenko C.H., I'edme O.C., Jlebenes C.M. IloneBas 3aBu-
CHUMOCTb KOMIUIEKCHON TUAIEKTPUUECKON MPOHUIIAEMOCTH TOJIUATH-
JIeHa, HAIOJIHEHHOTO IIMPKOHATOM TUTaHata cBuWHIA // M3BecTus
TITY. — 2008 — T. 313, Ne 2. — C. 94 — 98.

2. Tkauenko C.H. /lmarHoctuka cOCTOSHUS TOJMMEPHBIX JH-
JNIEKTPUKOB B DJIEKTPUUYECKOM TIOJE€ METOAOM JAUAIEKTPHUUECKON
crekTpockonuu: Jluc. ... kaua. TexHud. Hayk. Tomck. 2009. — 168 c.
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®dartoB A. B.
aTBIOHKT KaeAphl PaIuoIOKAIIMOHHOTO BOOPYKEHHS
BA BIIBO BC P® nm. Mapmrana Coserckoro Coroza

A. M. BacuneBckoro

O BO3MOKHOCTH IPUMEHEHHS METOa MPOHHI
¥ €ro Pa3HOBHIHOCTEH /1JIsl peain3alui BHICOKOTOYHBIX
npoueayp usMepeHust
NP OTPAaHUYEHHOI BHIOOPKE BXOAHBIX JTAHHBIX

BypHoe pa3zButue nnpoBoil BEIYUCIUTENBHON TEXHUKH, a TaK
XKe Heocs1abeBaloIIui MHTEPEC K TEOPETUYECKUM HCCIICAOBAHUSM,
HalpaBlCHHbBIM Ha pa3pa0O0TKy BBICOKOTOYHBIX H3MEPUTEIBHBIX
Opoueayp, paciupuiio cepbl MPHUIOKEHHS METOAOB IU(PPOBOTO
aHanmu3a. brarogapst mpocroTte peanuzanum, a Tak K¢ MOIIHOMY T€O-
peTHYEeCcKOMy amnmapary TapMOHHYECKMH aHaJn3 Hallel IIHUPOKOe
NPUMEHEHUE B Pa3JIMUHBIX OTPACsIX HAyKH M TEXHUKU. Bmecte
C TeM eMy NPHUCYLI Psii OTPaHUYCHUH CyIIECTBEHHO OTrpaHHUYMBAlO-
IIMX €r0 BO3MOXKHOCTHU: NPHCYTCTBHE «OKOHHOTro» 3¢ ekra, a Tak
K€ MHHUMAaJIbHOE HCIOJIb30BaHUE ANpPHOPHOM MH(OpMALUHU O Xa-
paxkTepe aHAIM3UPyEeMOTO CUTHAJIA.

B Toxe BpeMst Oorblliue MepCreKTHBEI JAIBHEHIIEr0 Pa3BUTHSI
nprOOPETaOT METOABl COBPEMEHHOIO LHU(POBOrO CIEKTPaIBHOTO
OILIEHMBAHUS K JJOCTOMHCTBAM, KOTOPBIX MOXXHO OTHECTH M HCIOJb-
30BaHUE JOMOJHUTEILHON alpHOPHOIN WHGpOPMAIIMKA O BXOJIHOM BO3-
NeHCTBUM, U OTCYTCTBHE «OKOHHOTO» 3(ddekra kak Takooro. Imas-
HOW OTIMYMTENBHON 0COOEHHOCTBIO 3TUX METONOB SIBJISIETCS TO, YTO
aHaM3upyeMast OCJIeA0BaTEIbHOCTh OTCUETOB CUTHANIA paccMarpH-
BaeTCs Kak ¢parMeHT Oosee MpOmOKUTEIHHOro (OOMIMPHOTO0) Tpo-
necca. 3ajada peajM3yeMOro MeTolla OLCHMBAHMS COCTOMT B IIO-
CTPOCHHUH 110 MMEIOIIMMCS JIaHHBIM MOJIENIM PACCMaTPUBAEMOTO CO-
BOKYITHOTO TIPOIIECCa B OTHICKAHUH TAaKUX €€ MapaMeTpoB, IPH KOTO-
pPBIX TOBEJCHHE MOAETH C 3aJaHHBIM HPUOIMKEHHEM COBHAlET
C aHaJM3WPyeMbIM (PparMeHTOM HCXOMHBIX JaHHBIX. YacTo U3 —3a
9TOM OTIIMYUTENFHOH OCOOCHHOCTH 3TH METONBI TAKXKE HAa3bIBAIOT
napaMeTprUUECKUMH.
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WzBecTHO O0MBIIOE KOJMYECTBO PA3IMYHBIX METOAOB HU(PO-
BOTO CIIEKTPAJIbHOTO OICHUBAHUS, B OCHOBE KOTOPBIX JIEKHT IpE.-
MOJIOKEHHE O CTATUCTUYECKON CBSI3M HCKOMBIX MAapaMeTPOB MOAEIH
C KOpPESIIMOHHOW MaTPULIEH BXOJHBIX JaHHBIX.

OnHuUM W3 CTapelInX METOAOB CHEKTPAILHOIO OLICHHBAaHUS,
HallleAAUINH CBOE NMPUMEHEHHE 3aJ0JI'0 JO YETKOro (hOpMHpPOBAHUS
TeoprH LU(PPOBOTO CIEKTpajbHOro — sBusiercs Meton llponu. Ilo
MPUHIUIIAM HCIIONB30BAHUS aANPHOPHOW HHGPOPMAIMH HMCXOAHBIN
METOJl OTHOCAT K IMapaMeTpU4EeCKUM METONaM, U HE SBISETCS CTaTH-
CTHYECKUM II0 XapakTepy HCIIOIb30BaHMUs BXOIHBIX NaHHBIX. [laH-
HbIe B MeTo/ie [IpoHM CBS3BIBAIOTCS C MOJENBIO ACTEPMHUHHUPOBAHO.
B ocnoe ucxonnoro merona IlpoHun nexxuT uaest o CBSI3U Mapamer-
POB SKCIIOHEHIAILHON MOJIENIN IPOLECCca, XapaKTEPUCTHKH KOTOPO-
ro HEOOXOAMMO M3MEPHTh, C PEHICHUEM OIHOPOIHOTO Pa3HOCTHOTO
YpaBHEHHUSI C TOCTOSHHBIMU KOd(QQHUIMEHTaMH, pemas KOTopoe
HaXOAAT MCKOMBIE ITAPaMeTPhl IKCTIOHEHT.

Hnst 06pabOTKH CHUTHAJIOB, MOJIYYEHHBIX C BBIXOIOB KaHAJIOB
npuema (SNIEMEHTOB AaHTEHHOW pEIIeTKH, YaCTOTHBIX (UIIBTPOB
U T.J.), IPUMEHUMBI METOAbI CIEKTPAJIbHOIO OLCHMBAaHMS, K KOTO-
pBIM MOXeT ObITh oTHeceH MeTox IIponn. OctanoBuMcs noxpobHee
Ha JaHHOM METO/e, KOTOPBIH OCHOBBIBAETCS Ha MPEACTABICHUH
BXOJTHOTO CHTHAJIa, KaK JIMHEHHOW KOMOWHAIIMY SKCTIOHCHITUABLHBIX
¢GyHKIMA. 3TO MOTYT OBITh BELIECTBEHHBIE 3aTyXaOLIMe WJIH BO3-
pacraionue SKCIOHEHIMANbHBIE (YHKIHU, 8 TaK )K€ KOMIUIEKCHBIE
C TIOCTOSSHHOW WJIM MEHSIOMIEHCS] MO 3KCIOHEHIIMAIEHOMY 3aKOHY
aMIUTUTYIIOM.

Cymnocts Merona [IpoHu 3akirodaercss B TOM, YTO KaXKABIH N
—i1 orcuer wucxomHOW mTocienoBarenbHocTH U, mpencraBisieTcs
P —4neHHO# MOJENbIO B BUE CYMMBI 3KCIIOHEHT:

P 1
_ na 1)
Un=>a,257%,
p=1L
rae P—KOIMYeCTBO CHIHANBHBIX COCTABIISIOIIMX BO BXOIHOM
curHane; 3, =a pelepf KOMIUIEKCHAsl aMIUIMTYAa OSKCIIOHEHTEI,
Z, = eH*HI27 1Al _ wommmexcHast sKkcroHeHTa; a, ¥ 9, — aMmmTya

U KO3(PQUIMEHT 3aTyxaHus OSKCIIOHEHTHI, f_ U Qp — YacToTa

p
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Y HavdaJibHas (aza P —if COCTABISIONICH BXOJIHOTO CUTHAIA.

Hcxonst u3 Buma MPEACTABICHHON MOJEIN CHUTHAja BXOITHAS
ITOCJIEIOBATEIFHOCTh CUTHAIOB MOKET OBITh IPENCTaBICHA B BHUJC
CJIEYIOUIEH CUCTEMBI YPaBHEHHUIA:

U |1 1 .. 11|
1 1 1 :
Ul | Z o || @)
P1 Pl P-1| |4
U 1z Z7 o 2,74,
s perenns 3Toi cUCTEMBI MpeJiaraeTcs pa3aeIbHON HaX0XKIeHNE
HEU3BECTHBIX 3HAUYCHU I YA D> TOJICTaBUB KOTOpbIE

B JAHHYIO CUCTEMY YPaBHEHUH IO3BOJISIIOT ONPENEIUTh MapaMeTphl
MOZETH ap. Ilogxon K OLEHKE MapaMeTPOB HCKOMBIX HKCIIOHEHT

OCHOBaH Ha TOM, 4YTO cHcTeMa (2) HUMeeT CTPYKTYpy MaTpHUIlbl
BannepMonna pemieHue KOTOPOM MOXKET paccMaTpuBaThCs Kak
peuIeHue HEKOTOPOro OJHOPOJHOIO JIMHEHHO — Pa3sHOCTHOIO
YPaBHEHHUS C MOCTOSIHHBIMU KO3 GHUIHEHTaMHU. A TaK K€ OIMHUPAETCs
Ha onpeneneHre TeopeMbl @DpenrosnbpMa: CHCTEMa  JIMHEWHBIX
ypaBHeHu#l Buga Zxa=U CcOBMEecCTHa JWIIb B TOM CJly4Yae, eCiu
ero Kaxaoe pemieHue D CoOTBeTCTBYOIICH TPAHCIOHUPOBAHHOM
CUCTEMBl  ypaBHEHHH Z"Xb=(0  yIOBJIETBOPSIET  YCIOBUIO
OpPTOTOHAJIBHOCTH CO CTOJIOIIOM CBOOOJHBIX HJIEHOB HCXOIHOTO
ypaBHennst UTxb=0. Ilostomy kaxmoe perrenne b cuctemsr
JOJDKHO  OBITh  OPTOTOHAJIBHO  IOCJENOBATENBHOCTH  OTCYETOB
CUTHAJIA.

2 P+ |
z 7t ..o b g

2 P |13
z, 7; ... ;"7 |b,|_|O
2 P+ |2 | |0
Zy Zp - Zp'l|by
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by

b, | - ®)

U, U, U, ..U =0

n+1 n+P‘ '

bP+1

OnmHAM U3 CIENICTBUI BBHIIETIPUBEICHHBIX BBIKIAIO0K SBISETCS
BUJ YIOMSHYTOTO paHee JTMHEHHO —pa3HOCTHOTO yPaBHEHHsI, TaK JKe
Ha3bIBAEMOT'0 XapaKTEPUCTHUECKUM
z-b+2%-b,+..+2"" b, , =0 4

JpyruM HeMamOoBaXHBIM CIIEZICTBHEM SIBIISIETCS TO, 9TO KO3(-
(UIHMEHTH XapaKTepPUCTHYECKOTO MoJuHOMA (4) ecTh anreOpanye-
CKHE JIOTIONTHEHUS TOCIEAHEH CTPOKHM PACHIMPEHHOW MaTpHUIbl CH-
cteMbl (2). To ecTh ABIAIOTCS KOMOMHAIMSIMH 3HAYCHHH KOMILICKC-
HBIX 9KCIIOHEHT COCTABIISIONINX CUTHAIBHYIO CMECh, U HE 3aBUCST OT
KOMIUIEKCHBIX aMILUTHTY]I.

Takum o0Opazom, Al HAXOKACHUS KOMIIEKCHBIX JKCITOHEHT
MOJISJI CUTHAJa CIIeNyeT BBIUYUCIUTH KOPHH XapaKTEPHUCTUIECCKOTO
MHorowieHa (4). Mcxonst u3 ynmoMsHYTOrO BBIIIE YCIOBUSI OPTOTO-
HaJHHOCTH TIOCIIENOBATEIBHOCTH OTCYETOB CHUTHaNa Kod(h(HUIueH-
TaM XapaKTePUCTUYECKOTO ToJWHOMA (3) ompenensercs HeMalo
CIOCO00B HAXOXICHUS JTAHHBIX KOA(P(PHUIIMSHTOR MOJIMHOMA.

bruio mpoBeaeHo wuccienoBanne MeTonoB IlpoHu, KoTopoe
MMEN0 CBOEH IIeNbI0 HAaTH HOBOE OOOCHOBAHHME METONA B paMKax
TEOPHH MHOTOKaHAJILHOTO aHalli3a Ha OCHOBE METoa (PUKTUBHOTO
HCTOYHHKA. DTO TMO3BOJIMIIO MPEIOKHUTH PSIJI HOBBIX CITOCOO0B (op-
MUPOBaHUSI MATPHI] JAHHBIX, HEOOXOIUMBIX JIJISi BBRIYMCIECHUS KO-
(PUIIMEHTOB XapaKTepUCTUIECKOTo rmonmHoMa merona [IpoHu, a Tak-
XKe pazpaboTaTh aHATUTHYECKHH ammapar ONEHKH pa3peniarolei
CIIOCOOHOCTH, OCHOBAaHHOTO Ha TIOJIOKEHUSX TEOPHH BO3MYIICHUS
MaTpHuil.

B pamMkax MpOBEJEHHOTO WCCIIEJOBaHHUS PAacCMaTpUBAIACH
BO3MOXKHOCTh NpUMeHeHus: Metoja [IpoHu, a tak xe ero moaupuka-
UUI A7 peanu3alliid BBHICOKOTOUHBIX MPOLEAYp HM3MEpeHUs napa-
METPOB aHAIN3UPYEMOTO TIpolecca.

PaccMmoTpeHbl M MpoaHanM3upoBaHbl (HAKTOPBI, OMPEJEIISO-
[IMe BEJIWYMHY MOJHOM MOTPEeIIHOCTH NpuMeHeHus merona llponu.
Pesynbrarel 3TOr0 aHanmM3a MO3BOJIIOT ONPENECTUTH BO3MOXHBIE
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Y TIPEIIOYTHTENBHBIC CIIOCOOBI TIPUMEHEHHS TAHHOTO METO/a B 3a-
BHCHMOCTH OT alpHOpPHON HWH(POpPMAIMU O CTPYKType, Xapakrepe
VM3MEHEHUS] MHTEPECYIONMX HAC MapaMeTpoB aHAJIM3UPYyEeMOTO Tpo-
Lecca.

[IpoBeaecH aHaM3 BO3MOXKHOCTEH MPOTPAMMHON pealin3aliu
YKa3aHHOTO METOAAa B MHTEpEcax MOBBIIMICHUS TOYHOCTH BBIYHCIIE-
HUH, a TaK)Ke 0COOCHHOCTEH OKa3bIBAIOIIUX HA TOYHOCTH BBHIYHMCIIH-
TEIHHOU TPOIICTYPHI B IIEIIOM.

T'oBopst 0 BOo3MOXKHOCTSIX mpumeHeHusi metona IIpoHu u ero
Pa3TMYHBIX MOAU(HUKANHA MOXXHO OTMETHTH CIIEAYIOIIee:

— CBf3b MMApPaMETPOB AHATUTUYCCKONW MOJICIIA HCIOIBb3yeMON
U peanuzanuu Merona [IpoHu ¢ mapaMeTpaMu rccieryeMbIX Ipo-
[IeCCOB (CHTHAJIOB) TMO3BOJSET UCHONB3YS ammapar TEOpPHH HICHTH-
¢ukanuu 100UThCS 0OJICe TOYHOTO M3MEPCHUs MapaMEeTPOB HCCe-
JyeMOro Tpoliecca (CUrHana);

— TIporpaMMHasl peaju3amysl BBYUCIUTEIEHOTO aaropuTMa
o0ecreunBaeT MOCTaTOYHBIA YPOBEHb YCTOWYMBOCTH M KOPPEKTHO-
CTH TIOJIy4aeMBIX PE3yJIbTaTOB.
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Yykasies U.H.,

IIpernoaaBaTesb Kadeapsl paIiuoTeXHUUECKUX CPEACTB
naomonenuss BA BIIBO BC P® um. Mapmana

Cogetckoro Coro3za A.M. BacuieBckoro K.T.H., KallUTaH;
Yyxkases E.N.,

aBIOHKT IITATHOW OYHON aIbIOHKTYPHI Kaheapsl
ABTOMATH3UPOBAHHBIX CUCTEM OOEBOTO YIpPaBICHUS

BA BIIBO BC P® um. Mapmana Cosetckoro Coro3a

A .M. Bacunesckoro I'TI MO;

Skywes U.B.,

HAaYYHBIH COTPYIHUK HayYHO-HCCIIE0BaTENLCKON JabopaTopun
(BEIMHCITUTENBHBIX cucTeM BotickoBoi [IBO) BA BIIBO BC PO
uM. Mapmana Coserckoro Coroza A.M. Bacunesckoro I'TI MO;
Boponaes A.B.,

Hay4YHBIH COTPYJHHK Hay4YHO-HCCIIEAOBATEIBLCKON Taboparopuu
(BBEIMHCITUTENBHBIX cucTeM BotickoBoii [IBO) BA BIIBO BC PO
uM. Mapmana Coserckoro Coro3a A.M. Bacunesckoro I'TI MO;
Maxcumosa JI.B.,

MJIQJIINA HAyYHBIH COTPYIHUK HAYYHO-UCCIEA0BATEIBCKOM
nmabopaTopru (BEIYHCIUTEIHHBIX cHCTeM BolickoBoit [IBO)

BA BIIBO BC P® um. Mapmana Coserckoro Corosa

A.M. Bacunesckoro I'TT MO

MeTtoauyecknii moaxoa K ONTHMAJBLHOMY MOCTPOEHUIO
aJanTHBHOI CHCTeMBbI KOMILIEKCHOM 3al[UTHI
HH(GOPMALMOHHO-AHAJIMTHYECKUX PecypcoB
pacnpee/ieHHOH BbIYMCIAUTEIbHOI CHCTEMBI

1. AKTyaJlbHOCTBH U MP00JIeMaTHKA HAYUYHOUH padoTsl. Ten-
JIEeHIHs yBelnndeHus: oObema oOpabaThiBaeMoil WH(OpMAaIUU TpH
WCTIONB30BAaHUN CPEJICTB BBIYUCIUTEIBHON TEXHUKH B Pa3THYHBIX
chepax JeATSIBHOCTH OOINEeCTBA CIIOCOOCTBYET BO3HMKHOBEHHIO
pucka 6e3omacHOro ooMeHa MH(POPMAIIMOHHBIX PECYPCOB, LIMPKYIIH-
PYIOIIMX B paclpe/ielICHHBIX BBIYUCIUTENLHBIX CUCTEMAX.

[To mepe pa3BUTHS U YCIOKHEHHUSI CPEJICTB, METOZIOB B (HOpM
MPOTUBOJACHCTBHS TpoleccaM 00padOTKH, BO3HHKAET HEOO0XOIu-
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MOCTh 3alllUThl WH(POPMAIMOHHBIX PECYpCOB PA3INYHON CTETICHH
KOH(MICHIINATHHOCTH OT MHOKECTBA HECAHKIIMOHWPOBAHHBIX BO3-
JNEHCTBUN 3JI0yMBINUICHHHKA U HENpEeIHAMEPEHHBIX ACHCTBUM 3a-
KOHHBIX TIOJIb30BaTelicit CUCTEMEI. B CBSI3U € 3TUM, UMEETCSl HACTOS-
TeabHas HEOOXOJUMOCTh B TIOMCKE W TPUMEHEHUHM COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJOTHI, CIOCOOHBIX Ha Ka4eCTBEHHOM
YPOBHE peIlaTh MMOCTABJICHHBIE 3a/la4ll B O0JIACTH 3alUThl UHQOP-
MaIIMOHHBIX PECYpPCOB, HIUPKYIUPYIONIUX B pacHpe/IeICHHON BBIUKC-
JINTENBHOU CHUCTEME.

OTO NPUBOAUT K MPOTHBOPEUHIO MEXKIy BO3pOCIIEH HE0O0XO-
JUMOCTBIO HCIOJIb30BAHUSI CPEJCTB BBIUUCIUTEIBHON TEXHUKHU
Y HU3KUM KadeCTBOM pEIIeHHUs 3a7ad 10 00eCIeYeHNIO 3aIIUTHl UH-
(hopMarmoHHBIX pecypcoB. IIpobnemaTnka HaydHOUW PabOTHI 3aKITFO-
4acTCsd B OTCYTCTBHU BO3MOXKXHOCTHU 3¢)¢)€KTI/IBHOI‘O HUCITIOJIB30BAaHUA
JOCTOMHCTB MH(POPMAIIMOHHOTO 0OMEHa PecypcoB pa3iMyHON cTe-
neHu KoH$uaeHmansHocTi. C 3TOW TOYKH 3pEHUs, UCCIeA0BaHUE,
TIOCBSIIIEHHOE BOMPOCaM ITOCTPOSHHS CUCTEMbI KOMIUIEKCHOH 3aIu-
ThI HTH()OPMAIIMOHHBIX PECYPCOB OT CYILECTBYIOIIMX M HOBBIX THIIOB
HECaHKIIMOHUPOBAHHBIX BO3JIEHCTBHI SABISETCS aKTYaIbHBIM.

2. llean Hay4yHoi padoTsl. SBnsercs nmoeimeHue 3hheKTuB-
HOCTH CHUCTEMbI KOMIUICKCHOH 3alUThl HH()OPMAIMOHHBIX PECYPCOB
pa3NUYHON CTeNeHH KOH(PHUICHINAILHOCTH, UUPKYIUPYIOIINX B
pacnpeneneHHONH BBIYMCIUTENLHON CHUCTEME pa3iuyHbIX chep mes-
TEJIHHOCTH O0IIeCTBA.

3. 3apaya Hay4yHoOIl padoThI. 3aKII0YaeTCS B HEOOXOTUMOCTH
pa3paboTKN METOUK ONTUMAIBHOTO IOCTPOSHUS U OLEHKU dPdeK-
TUBHOCTH CHUCTEMBl KOMIUIEKCHOW 3alUThl WH(POPMAIMOHHBIX pe-
CypCOB B pPacCHpe€ACICHHbIX BBIYUCIMUTCIBHBIX CUCTEMax, Q)YHKHI/IO-
HUPYIOIINX B YCIIOBUSX ¢«OKECTKHX» PECYpPCHBIX OIpaHUYECHUH OT
HECaHKIIMOHUPOBAHHBIX BO3/IEHCTBUI HAPYIIATEIS.

Hayuynas HOBHM3Ha M TeopeTHdeckas 3HAUMMOCTb pPabOTHI
OTIpeAETISETCS:

crocoboM (popMupoBaHusT WHOOPMAIMOHHBIX PECYPCOB pac-
NpEJIETIEHHON BBIUYUCIUTENLHON CUCTEMBI B CHUCTEME KOMIUIEKCHOU
3alUThI, OCHOBAHHOM Ha BBIICJIEHUN YPOBHEH MEpapXHUM pacupene-
JICHHOW BBIYMCIIUTEIIEHON CUCTEMBI B Pa3IMYHBIX OpraHax yIpaBlie-
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HUS ¥ TIPUCBOCHHM HWH(POPMALMOHHBIM pecypcaM 3HAa4YeHUH mapa-
METPOB YPOBHSI IOIIyCKa IO LEJIOCTHOCTH U METKU KOH(HICHIIAIb-
HOCTH, U MO3BOJISIOLINNA ONpPeNeUTh BO3MOKHOCTH U T'PaHMLBI WH-
(opManoHHOTO 00OMEHA, PETIaMEHTUPOBATh MpaBa JIOCTYIA JOJXK-
HOCTHBIX JIMI] OPTaHOB yNpPaBIeHUs K HHPOPMALMOHHBIM pecypcam,
OCYILECTBIIATh UX CUCTEMAaTHYECKUI KOHTPOJb B (pakTax M3MEHEHHUS
aTpuOyTOB, TPEAOTBpAIIATh HECAHKUMOHUPOBAHHBIC TOMBITKH HX
HCIIOJIb30BaHMUS;

METOAMKOIN ONTUMAJIBHOTO IHOCTPOCHUS aIalITUBHOM CHCTEMBbI
KOMIUICKCHOH 3aIiuThl MH(QOPMAILMOHHBIX PECYPCOB paclpeelieH-
HOM BBIUMCIHUTENBHON CHUCTEMBI, OCHOBAaHHOW Ha HCIOJIb30BaHHUH
MaTEeMaTHYECKOI'0 anmapara TEOPUU UIP U CBEICHUU peIleHHs 3a1a-
YM K METOXy JIMHEHHOT'0 IPOrpaMMHUPOBAHUS IO 3HAYEHHUSIM IT0Ka3a-
TeNel 3allUIIEHHOCTH MH()OPMAIMOHHBIX PECYPCOB (JOCTYITHOCTH,
LEJIOCTHOCTH, KOH(MWACHIMAIBHOCTH), IONYYEHHBIX CTaTHCTHYe-
CKUM METOJOM, M MO3BOJIAIOLICH yYUTHIBATH BIMSHUE HECAHKIHO-
HUPOBAHHBIX BO3ACHCTBUN HAPYIIUTENS U HEMPEIHAMEPECHHBIX IEH-
CTBHI JIOJKHOCTHBIX JIUI] OPTaHOB YNPaBJICHHUS Ha BHIOOp M peaju-
3alUI0 PALOHAIBHOIO KOJIMYECTBA M ONTHMAIBHOIO COYETaHHS
CepTU(GULUUPOBAHHBIX CPEACTB 3aLUTHI, (YHKIUOHUPYIOUINX B AH-
HaMUYECKOM PEXUME B 3aBUCHUMOCTH OT IUTAaTHOT'O pacHUCaHHs OT-
HOCHUTEJIBHO Ka)KJIOTO YPOBHS UEPApPXUHU paclpeaesIeHHON BHIYHUCITH-
TEJILHOW CHUCTEMBI U 00ECIIEUMBAIOIINX CTEIECHb 3aLIULICHHOCTH HE
HIKE 3aJJaHHOM;

METOJIUKON OLEHKH A(PPEKTUBHOCTH aJalTUBHOW CHUCTEMBI
KOMILJICKCHOHM 3aIIuThl WHPOPMALMOHHBIX PECYPCOB pacipeselieH-
HOW BBIYMCIIMTEILHONW CHCTEMBI, pa3pab0OTaHHOHN ¢ MCIOJIb30BaHUEM
CTaTUCTUYECKOH olleHKH MeTojoM Mounte —Kapio /g yuera Bius-
HUSl HECAaHKLMOHUPOBAHHBIX BO3JACHCTBHI HApyIIMTENs] M HENpel-
HAaMEPEHHBIX JCHWCTBUH 3aKOHHBIX JOJDKHOCTHBIX JIML] OPIaHOB
yIpaBlicHHS Ha CTENEHb 3alIMIICHHOCTH MH()OPMAIMOHHBIX pecyp-
COB W C HCIIOJIb30BAHWEM MATPUYHOIN TOCTAHOBKH H3 TEOPHH HWIP
JUIsl OLIEHKW BEpPXHEH M HIDKHEH IpaHML MoKazaTeneil 3¢ ¢eKTHBHO-
CTH 3allIUThl WHPOPMAIMOHHBIX PECYpPCOB NPH NMPHUMEHEHUH COBO-
KYIHOCTH CepTU(HUIMPOBAHHBIX CPEICTB 3allUThl M OIEHKH 3Haue-
HUSl KOJMYECTBEHHONW M KaueCTBEHHOW 3(QPEKTHMBHOCTH 3allUIICH-
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HOCTH PACIIPEIETICHHON BBIYUCIUTEIBHON CUCTEMBI.

4. HayyHasi HOBM3HA M TeopeTHYeCKAasi 3HAYUMOCTb Hayy-
HOM padoThI

3aKJIIOYAETCs B pe3ysbTaTax 3KCIEPUMEHTAIBHBIX HUCCIIEIO0BA-
HUI ¥ peKOMEHJAIMAX, HAIlPAaBJICHHBIX Ha MoOBbIIEeHHE 3()(EKTHB-
HOCTH 3allUThl CHUCTEMBI, a TaKKE€ B BO3MOXHOCTU HCIIOIb30BAHUS
pa3paboTaHHBIX METOJIMK U CIIOCO0E B MPOCKTUPYEMBIX aJalTHBHBIX
CHCTEMax 3alllUThl PACIIPEIETICHHBIX BEIYUCIUTENBHBIX CUCTEM.

5. Pe3yibTarThl, TEOpeTUYECKAS U NPAKTHUYECKAS LIEHHOCTh
HAY4HOii padoThbl

pe3yAbTaThl MPOBOJMMBIX HAYYHO —HCCIIEIOBATENLCKUX PadoT
no3Bonn chopmynrpoBath B 2009 roxy OCHOBY 3asBKH IPOEKTA
B Poccuiickom ¢oHme (yHIaMEHTAIBHBIX HCCIENOBAaHUH, KOTOPAs
B MOCJeayomeM Oblla paccMOTpeHa M MOJJepiKaHa dJKCIepTamMH
nanHoro ¢onma (mpoekt Ne 10 — 07 — 97502—p nentpa).

OcHoBHbIE MaTepHaibl pabOThl JOKIAABIBATINCH M MOIYYHIH
onoOperre Ha | MeXperuoHaNbHON HAYYHO-TIPAKTHIECKONH KOH(]e-
peHiu B Aamunuctpanun CMmoseHckon obmactu, 11 MexBy30BCKO#
HayYHO-TIPAKTHYECKOW KoHGpepeHImn B CMOIEHCKOM (Quinae
PTOTVIIC, VI peruoHaibHOM Hay4YHO-IPAKTUYECKOM CEMHHApE
B CmoneHnckoMm ¢unnane PoccHiickoro yHHBEpCHTETa KOOTEpaluHy,
34-ii Beepoccwiickoil HayuyHO-TexHn4Yeckoi koHpepennyn (OIHU-
UL POBb O3C3, r. Boponex), a Taxxe Bo Beepoccuiickoil HayuHO-
npakTuieckoi koHpepeHmu «[lytu co3panus eauHol WHPOpPMAIU-
OHHOU Mojieny 0O0CTaHOBKM M yHH(UKaun uHTEp(EHCOB B aBTOMa-
TU3MPOBAaHHBIX CHCTEMax YyIpaBieHus BouckoBod I[IBO», XVI
n XVII BoeHHO-HAay4yHO! KOH(EPEeHLMsX, MPOBOIMMbIE Ha 0a3e BO-
eHHol akajemun BoiickoBoii [IBO BC P®. Onu ony0iinkoBaHbl B 22
cTaThsiX (B TOM uyHcie, B | cTarbe B PELEH3UPYEMOM H3IaHHUH
«BectHuk BoiickoBod [IBO» m B 2 AeNOHMpPOBaHHBIX B JKypHase
«O0opoHHAs TEXHUKA» PYKOMHUCSX), a TAKKE MOMEIIEHH B 5 OTdYe-
tax 0 HUP («Baumsauey, 2008 r.; «Mmutammss», 2008 1.; «YTpo3ay,
2008 r., «Ys3BumocTb», 2009 r.,; «Texnomorus», 2010 r.).

6. Ciicok OCHOBHOIi JIMTEpaTypbl, ONMy0JHKOBAHHBIA aBTO-
paMHu 1o TeMe HAy4HOI padoThI

1. Yyxnse N.U. Cnoco6 dhopmupoBanusi HHPOPMALMOHHBIX
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PECYpCOB paclpeAeNieHHOW BBIYMCIMTENBHOW CHCTEMBI B CHCTEME
KOMIUIEKCHON 3amuThl. JlemonupoBanHas pykomuch. Ne 4 — 5.
Haygno-texanueckuii coopHuk. M., «O6opoHHas TtexHuKay, 2009.
17 c.

2. Uyknse .M. OcobenHocTr obecrieueHus: HHGOPMAIMOH-
HOW 0€30MacHOCTH PaCHpPEeAEICHHBIX BBIYMCIUTENbHBIX CUCTEM CIIe-
uuansHoro HasHadeHus. Craresi. COOpHUK HaydHBIX TpyAoB «Kowm-
NBIOTEPHBIE U TEIEKOMMYHHKAIMOHHBIE TEXHOJMOTHH». CMOJEHCK;
AnMuHHCTpanus cMojieHcKoi o0aactu, 2010. C. 88 — 92.

3. Uyknses U.U., Uykisie E.M1. O6 acnekte 3amuThl nHPOP-
MalM OT HECAHKIIMOHWPOBAHHOTO JOCTYIAa B PAaclpeelCHHBIX BbI-
qucauTeNbHBIX cuctemax. Crarba. COOpPHUK Hay4HBIX TPYIOB
«KomnproTepHble TEXHOIOIUH U NHGOPMALMOHHBIE CUCTEMBbI». BbII.
Ne 11. Cmonenck; BA BIIBO BC P®, 2010. C. 15— 18.

4. Yyxnses U.U., Sxymes U.B. [IporpamMma ynpasienus: 6a-
3aMHU JAHHBIX apPXUBHBIX CTAT€d C CEMAHTHYECKOW COCTaBIISIOLICH
pa3nu4HOM cTeneHu KOH(uAeHIaIbHOCTH. CBUACTEIBCTBO O PEru-
CTpalMy 3JeKTPOHHOTro pecypca B OObenmuHEeHHOM (QOHIE 3JeK-
TpOHHBIX pecypcoB «Hayka n obOpazoanme» Ne 15491 mpu [ocy-
JTApCTBEHHOW akaneMuu Hayk, Poccuiickoil akamemMun oOpa3oBaHHS
u MHcTuTyTEe HAy4HOW WH(POPMALUK U MOHUTOPWHTA, [TOJITBEPKIa-
IOIIHe BBHITIOJHEHUE TPeOOBaHWH HOBHU3HBI U MPHOpUTETHOCTH. JlaTa
peructpauuu: 26.03.2010.

5. Uykmse U.U., Uyknses E.U. [Iporpamma peanusaruu cro-
coba (opmupoBaHus UHPOPMAIIMOHHBIX PECYPCOB B CHCTEME KOM-
IUIEKCHOM 3aIlUTHl paclpelesieHHON BBIYUCIUTEIBHON CHCTEMBI.
CBHIETENBCTBO O PErHCTpalMM 3IEKTPOHHOro pecypca Ne 15625.
Hara peructparun: 15.04.2010.

6. Uyknses U.U., Uyknses E.W., Mopo3os A.B., llluros A.T'.,
Emncees A.H. AnanmuzaTop mpoTOKOJIOB M TpaduKa CETEBOTO B3au-
MOJICHCTBUSL pacTpeleIeHHbIX BBIYUCIUTENBHBIX cucteM. CBuje-
TEITECTBO O PETHUCTpAIH 3JIEKTPOHHOTO pecypca Ne 15492, Jlara
peructpauuu: 26.03.2010.
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Yypuima M.M.,

KypcadT |V xypca dakynpreTa 3eHUTHOTO PAKETHOTO BOOPYKESHHS
BA BIIBO BC P® um. Mapmrana CoBerckoro Coroza

A M. BacuneBckoro, MaaAImui cepsxaHT

O06ocHOBaHHE CPOKOB 3aMeHbI ABTOMOOMIbHON TeXHUKH
METOA0M JIMHAMHUYECKOI0 NPOrpaMMHUPOBAHUS

1. AKTyaJlbHOCTh M MPOOGJeMATHKA HAYYHOH padoThl. [t
TeX, KTO OJKCIUIyaTUPyeT aBTOMOOWIM MAacCOBOTO IIPOU3BOACTBA,
BaYKHOE 3HAUEHHE MMEET 3ajjada COKpAIeHUs CyMMAapHBIX 3aTpar Ha
UX TpUOOpEeTeHHE M TOAJEp)KaHHE B TEXHUYECKU MCIIPABHOM
COCTOSIHUU. Pemiate AaHHYyr 3a7ady MOXKHO HAa MHOTOLIAroBOM
MpoLeaAype MPHUHATHS pELIeHH o 3aMeHe B Havajie KaXJoro roja
JKCIUTyaTallkd  METOAOM  JAMHAMUYECKOr0  IMPOrpaMMHpPOBaHUA
(MAIT). Ognako paspadborannasie Ha ocHoBe M/II1 Momenu mporecca
3aMEHbl TEXHUKH, HE MO3BOJISIIOT UX UCIONB30BaHUS B TOTOBOM BUIE
JUIsSL OTpEJCNICHUs] CPOKOB 3aMEHBI aBTOMOOHMIBHON TexHuku (AT).
B uactHOCTH, TpeOyercsi 3amaBaTh IIArOBYIO LEJIEBYIO (DyHKLHIO
3aTpaT ¥ NEpUOoA HCMOoib30BaHUs aBromMoOmnd. [lo 3Toil mpuuumHe
B OONBIIMHCTBE PaOOT MPUBOASTCS TOJIBKO AITOPUTMBI U MPUMEPHI
pelieHus 3ajad O 3aMEHE TEXHUKHM Ha OCHOBE pa3padOTaHHBIX
moneneid. B cBow ouepenp ymnpasieHue npoueccom 3ameHsl AT
OCYIIECTBIISICTCS JIMIIAMH, MPUHUMAIOIIUMHU PEIIEHUs, UCXOAS W3
Hann4Iusg (PUHAHCOBBIX CPEICTB, U 3aBUCUT OT MX KOMIIETEHTHOCTH.
B om0l  cBa3m  umeercs  HEOOXOAMMOCT B pa3pelleHUH
CYLIECTBYIOIIMX B HACTOSIIEE BPEeMs MNPOTUBOPEUMH MEXKIY
HEOOXOMMOCTBIO CBOSBPEMEHHON 3aMeHbl AT UM OrpaHUYEeHHBIMH
JICHEKHBIMH CPEICTBAMU, BBIAEISIEMBIMH JUISI 3TOTO IpoLecca.

2. llean Hay4yHo# padoThl. [lensio paboThI sBiIsIETCS 060CHO-
BaHHE CpoKa 3aMmeHbl oOpasia AT mo kpurepuo MUHMMYyMa 3aTpaT
Ha TpUOOpEeTeHNe M IKCIUTyaTaIlHIo 33 BECh IMEPHOA B BUJE UX CyM-
MBI TOMOBBIX COCTaBJIAIOIIMX C YYETOM MOCIERYIOMIEH MpPONaXH
B 9KOHOMUYECKHH CEKTOP CTPaHBI.

3. 3agaya HayuHoii padorbl. Hayunas 3agaua paboThI 3aKITO-
YaeTcsl B yCOBEPIICHCTBOBAaHUN MOJETIEH mpolecca 3aMeHbl 00pasia
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AT u B pa3paboTKe Ha MX OCHOBE METOAMK OOOCHOBAaHHUS CPOKa 3a-
MeHBI oOpasiia AT, a Takke B 000CHOBAaHWN PEKOMEHIAIMH 11O CPO-
kam 3ameHbl AT cemeticTB «I'A3y, «Ypan» u «KamA3».

4. Hayunasi HOBM3HA M TeopeTHYecKAasi 3HAYUMOCTh Hay4-
HOii padorel. Hayunyio HOBM3HY pa0OTBI COCTABISIFOT: METOIHKA
000CHOBaHUS CpoKa 3aMeHbl oOpasna AT npu He onpeneneHHOM Iie-
pHone odecrevueHus, OCHOBAHHAS Ha YCOBEPIICHCTBOBAHHOM MOJEITH
nporecca 3aMeHbl oOpasua AT B oOpaTHOM BpeMEHH; METOIMKa
000CHOBaHUSI CpOKa 3aMeHbl oOpasna AT mpu 3aJaHHOM HEepuoze
o0ecrieueHus, OCHOBaHHAs HA yCOBEPIIEHCTBOBAHHOW MOJENIH IPO-
necca 3amensl oopasia AT B npsiMoM BpeMeHHU. TeopeTndeckoe 3Ha-
YeHUE HAay4YHOW PabOThI 3aKJIFOYAETCS B PA3BUTHUHM U COBEPIICHCTBO-
BaHMM MOZEJECH W METOAOB NPHHATHUS PEIICHUHA O CPOKax 3aMEHBI
00pa3noB AT [Tt TOTUCTHYECKON MOAJICPKKH WX KU3HEHHOTO IHKJIA.

5. Marepuajbl 1 MeTOABI HccaeqoBanus. B pabore kpure-
pHEM OINTHMAJIbHOCTH B OOOCHOBaHMU CPOKOB 3aMeHbl AT mpHHAT
MUHHMMYM 3aTpaT Ha IPHOOPETEHUE U HKCILIYaTalHIo 38 BECh NIEPUOJ
B BUJIE UX CYMMBbI TOIOBBIX COCTaBJISIOIIMNX. B pe3ynprare npoBeacH-
HBIX UCCIIEZIOBAaHUI TOJIYYEHO ypaBHEHHUE IIaroBOi IeneBoil (yHK-
MU 3aTpaT B MOJENSIX Mporiecca 3ameHsl oOpasma AT Ha ocHOBe
M/II, 4TO NO3BOJIMIO YCOBEPIIEHCTBOBAaTh MOJEIHU, KOTOPHIE B OT-
JIUYUE OT U3BECTHBIX, MMO3BOJISIOT ONPEJCIUTh CPOK 3aMEHBI 00pa3ia
AT oT 0CHOBHBIX ()aKTOPOB, BIUSIOMIMX HA 3TOT IpOLECC.

Ha ocHOBe ycoBepIlIeHCTBOBAaHHBIX MOJICIIEH TMpolecca 3ame-
HBl 00paszua AT pa3paboTaHbl METOAWKHA OOOCHOBAaHUS CPOKa 3aMe-
Hbl oOpasua AT mpu He ompeneneHHOM (HE 3aJaHHOM) M 3aJJaHHOM
nepuoaax odbecrneyeHusl.

PazpaboranHas MeToiKa 00OCHOBaHHUS CpOKa 3aMEHBI 00pa3-
na AT mpu He ompelieieHHOM IepHoae oOecredeHus, B 3aBUCHMO-
CTH OT YCJOBUI BKCIUTyaTallud, MHTEHCHUBHOCTU HCIOJIb30BaHUS,
BO3MOXHOH (pBIHOYHOM) OCTaTOYHON cTomMocTH obpazna AT mos-
BOJISIET OIPEACTUTE PAIMOHAIBHBIN CPOK (IMIEPHUOJT) €T0 HUCIIOIH30Ba-
HUS 70 3aMeHbl. [lo McTedyeHuIo JaHHOTO MEepPHOAa MCHOIb30BAHUS
(Bpemenn) obpazenr AT 3amensieTcst Ha Oojiee COBEpIICHHBIA B TEX-
HAYECKOM OTHOImeHuH. Ecmu 3ameHy oOpasna AT 1uranmpyercs
OCYILIECTBIIATh HA MIEHTUYHBIH HOBBI, TO U ONpeNesIeHUs] CPOKa
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3aMeHbl 3Toro obpasua AT npeanaraercs paspaboraHHas (Ha OCHOBE
MOJIENIH TIpoIiecca 3aMeHBI obpasia AT B mpsMoM BpeMEHH) METO-
IKa 00OCHOBAHMS CpoOKa 3aMeHBI 00pasra AT mpu 3aIaHHOM TIepH-
one obecrieyeHus: (WM BBLACTICHHBIX (DUHAHCOBBIX CPEACTB HA €rO
conepxanue). OCHOBHBIMH JTOCTOMHCTBAMHU Pa3pabOTaHHBIX METO-
IIVK, TI0 CPAaBHEHHUIO C M3BECTHBIMU MOAXOJaMH, SBISFOTCA TPOCTOTA
U JIOCTYITHOCTh HCIIOJI3YEMBIX HCXOIHBIX JAHHBIX, BO3MOXHOCTb
WCTIONB30BaHMS Pa3IMYHBIX LEJIEeBBIX (QYHKIHH, HATTSAHOCTB, AO-
CTaTOYHas TOYHOCTb, OTHOCHTEIHHO HEOOJbIIasi TPYJOEMKOCTh BbI-
MTOJTHEHUSI PAaCUETOB.

Hanee ¢ ucnojb30BaHUEM NpEAsaraeMbIX METOIUK pa3pado-
TaHbI U OLICHEHBI peKoMeHAanuu o cpokam 3aMensl AT. IlpoBeneHn-
HBIE, COTJIACHO METOAWKH 00OCHOBaHWS CpoKa 3aMeHbI obpasma AT
P HE OMPEICIICHHOM Iepuojie o0ecredeHusl, pacyeThl CPOKOB 3a-
MEHBI U OLIEHKA UX PE3yJIbTaTOB IO3BOJIMIN pa3paboTarh 0a3y naH-
HBIX 10 CpPOKaM 3aMeHbl aBToMoOmiel cemeiictB «I'A3y», «Ypam»
1 «KamMA3», HCXO0/IS U3 YCTaBICHHBIX TOAOBBIX HOPM Pacxo/ia MOTO-
pECYpCOB, MPUHSATHIX YCIOBUM AKCIUTyaTall, a TakKe€ BO3MOKHOMU
(pprHOYHOIT) ocTaTouHOM cTonMocTh AT.

Paccunrannsiii cpok 3ameHbl oOpasnma AT B ycloBusx He
OIpEACICHHOr0 mnepuoaa 06CCHG‘-IGHI/I)I ABJIICTCA MaKCUMaJIbHbBIM
CPOKOM €r0 SKCIUTyaTallid A0 3aMEHbl U TEPHOJOM O0ecIeueHHS.
VYuer B nporecce 3aMeHbl 00pa3na neproaa odecreyeHusl, pocTa [eH
BeAET K COKpallleHUIO CpoKa 3aMeHbl oOpasna AT 1o cpaBHEHHIO
C TIpE/CTaBICHHBIM CPOKOM B 0a3e JaHHBIX. B 3TOM ciryuae cpok
3aMEHBI 3aBUCHUT OT JIUIa TIPUHUMAIOIIETO PEIleHue, s KOTOPOro
paspaboTaHa mporeaypa MpUHITHS pelieHns o 3ameHe obpasna AT.
OnHako, OCKOJBKY JIO HACTOSIIETO BPEMEHH CYIIECTBYIOT HEOIpe-
JIEJIEHHOCTH YKOHOMHUYECKOH Cpeibl U HEKOTOphIe (DaKTOPhI YUUTHI-
BaTh CJIIOKHO, TO B MPAaKTUYECKOW paboTe B IMpoLEeAype MPHHATHS
pelieHus 1Mo cpokam 3ameHbl AT mpeanaraeTcsi HCIOJIB30BaTh pas-
paboTaHHy0 0a3y HaHHBIX 10 CPOKaM 3aMEHbI aBTOMOOWJICH ce-
MeHcTB «["A3», «Ypam» n «KamA3».

6. Pe3ynbTarhl, TEOpeTHYeCKas U MPAKTHYeCKasi HEHHOCTh
HAy4Hoii pa6oTbl. B pabore permeHa HaydHas 3ajada Mo ycoOBep-
LICHCTBOBAaHMIO Mojesneil mpouecca 3ameHsl oopasua AT u paspa-

141



0OTKe Ha MX OCHOBE METOAMK OOOCHOBaHUS CPOKa 3aMEHBI 00pasua
AT npu He ompeAcIIeHHOM W 3aJaHHOM IepHomax oOecIedcHus.
[Ipenmaraemsie mis AT cemerictB «I'A3», «Ypam» u «KamA3» cpokn
3aMeHBbI, 10 CPABHEHHIO ¢ HA3HAYAEMBIMHU IS HUX CPOKAMH CITYKOBI,
B ONpE/ENCHHON CTENEeHH IMO3BOJIAIOT 00ECTeunTh TpeOOBaHUS MO
CpokaM CIIykObl TEXHHKH B COBPEMEHHBIX YCIOBHAX. I7aBHOE 10-
CTOMHCTBO yCOBEPILIEHCTBOBAHHBIX MOJEINEH, pa3paboTaHHBIX METO-
UK U peKoMeHAauui 1o cpokam 3aMeHbsl AT cocTouT B 3KOHOMUYeE-
CKH 0OOCHOBAaHHON CTpAaTeruu SKCIUIyaTaluu 10 3aMeHbl AT, koTo-
past MO3BOJIUT M3bIMATh U3 OPraHU3ALMK M NPEANPHUITUIl aBTOMOOU-
JIM yCTapeBIIMX MapOK U CO CPOKOM CITyObl Oornee 15 jet, a Takke
OTOWTH OT MPAKTUKHU MPOBEIEHHS KaUTaJIbHOTO PEMOHTA, PEMOHTA
[0 TEXHUYECKOMY COCTOSHHIO. PekoMeHmanmuum mo cpokam 3aMeHBI
AT MOTYT 6I)ITI> HCIIOJIB30BAaHbI B PAa3JIMYHBIX OpraHU3aluiaXx U Ipea-
npuATHAX, a pa3pa60TaHHLIe MCETOOUKU W aJITOPUTMBI MOCJIE HUX
ajanTauuy — Uit 000CHOBAHUS CPOKOB 3aMEHbI JPYTHX CPEICTB.

7. CIMCOK JIMTepaTypbl, ONy0JIMKOBAHHBII aBTOPOM 110 TeMe
HAy4YHOI pa0doThI:

1. Yypumma M.M. Otgetr o0 HUP «Ocexenue». ObocHOBaHME
CpOKa 3aMeHBI Mapka BOSHHON aBTOMOOWMILHOW TEXHUKUA BOMCKOBOU
[IBO Ha ocHOBE MOJEIMPOBAHUS MIPOIIECCOB YIIPABICHUS €€ DKCIUTY-
araruen. Dran 1. Cwmonenck: BA BIIBO BC P®, 2010. Hus.
Ne 3.0/2010 — 27. - 82 c.

2. Yypumua M.M. Otuer o HUP «Dxonom». Pazpaborka
1 000CHOBaHME MPEIOKEHHUI IO CPOKaM 3aMEHbI BOEHHON aBTOMO-
OWJIbHON TEXHWKH B COEIUHEHHUSX, YacTSIX W MOAPa3AEICHUSIX
BIIBO. 3tan 1. — Cmonenck: BA BIIBO BC P®, 2011. Hus.
Ne 3.0/2011 -54. - 115 c.

3. Uypwmn M.M., Ilporacos U.A., Iptnuenkos B.C. Merto-
IKa 000CHOBaHHMS CPOKa 3aMEHbI 00pa3na aBTOMOOMIIBHON TEXHUKH
MIPU HEONpEICICHHOM Teprojie odeclieueHns UM Boick // HayuHbie
Tpyaa BA. Bemryck Ne 25. 2011. —c. 194 — 198.

4. Yypunun M.M., Usanen A.C., JpiHuenkoB B.C. Meronuka
000CHOBaHHUs Cpoka 3aMeHbl oOpasia AT mpu 3alaHHOM IEPHOIE
obecrnieyenust um Boiick. // Hayu. tpynst BA. Beim. Ne 25. 2011. —
c.109 - 111.
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PA3JIEJT IV

HOBBIE TEXHOJIOT A
N UHHOBAIIMOHHBIE HAYYHBIE TPOEKTBI

Amo3soB E.B.,
aJBIOHKT OYHOMU mTaTHON anploHKTYpsl BA BIIBO BC PO
uM. Mapmana Coserckoro Coro3a A.M. Bacunesckoro;
Buraes E.C.,
HaydaJbHUK HayYHO-HCCIIEN0BATENBCKON JIabopaTopun
paguoanekTpoHHbix cpeacts BA BIIBO BC PO
nM. Mapmana Coserckoro Corosa A.M. Bacunesckoro;
3aiineBa FO.A.,
MEHEe])KEep WHHOBAIIMOHHBIX MPOEKTOB
000 «CMoneHCKkHi HayYHO-MHHOBAI[MOHHBIN LIEHTP
Panuo3NEKTPOHHBIX CUCTEM «3aBaHT
Xajuaa A.B.,
npenojaBarenb Kadeapbl paIuOTEXHUIECKUX CPEICTB
"abmronenus BA BIIBO BC P®
nM. Mapmana Coserckoro Coro3a A.M. Bacunesckoro

Pa3paboTka u BHepeHUEe 0€CKOHTAKTHOIO
CBEPXIINPOKOMOJOCTHOTO H3MEPUTEJIS MYJIbCOBOI BOJIHBI

1. AHHOTaU M MPOEKTA

AKTyanpHOCTb JAHHOIO MPOEKTa 3aKJII0YacTCsl B TOM, 4YTO
B HACTOsAIIEE BpeMs PBIHOK MEIUIMHCKUX TOBAapOB 3allOJIHEH 3apy-
OCKHBIMH TPOU3BOAUTEISIMU. Pocchiickie TpOU3BOIUTENH MEIH-
LMHCKUX TOBAPOB OPUEHTUPYIOTCS HA KPYNHBIE MEIULIUHCKUE yupe-
xneHus. B pesyabrare HeOoJbIINE MEIUIMHCKAE OPraHU3aLUH BbI-
HY>KICHBI TPHOOPETaTh WHOCTPAHHOE OOOpPYTOBAaHHE IO BHICOKHM
LIEHaM M 4acTO HE COOTBETCTBYIOIIECE YCTaHOBJIEHHBIM CTAHAAPTaM,
YTO B KOHEYHOM HUTOre OTPa)KaeTCsl Ha KayeCTBE MPENOCTABIIIEMbIX
ycayr HaceneHuto. Cie10BaTeNbHO, CYIIECTBYET OTHOCUTENBHO CBO-
00/Hasg HUINIA TI0 TMPOU3BOACTBY COBPEMEHHOTO OTEUYECTBEHHOTO Me-
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JUIWHCKOTO 000pyIOBaHuUs AJsl MEUIIMHCKUX opraHu3anuid. OnHoi
M3 aKTyaJbHBIX MPOOJIEM COBPEMEHHOTO OOIIEeCTBa SBISETCS CyIIIe-
CTBEHHOE «OMOJIQ)KMBaHNE» OONBHBIX CEPIETHO-COCYINCTHIMU 3200-
JICBaHUSIMH U, KaK CJICACTBUE, BO3pACTaHUE MOTPEOHOCTEH B 000pY-
JIOBaHUHU JMAarHOCTUPOBAHUM COCTOSTHUS CEpAECYHO-COCYAUCTON Jes-
TEJIBHOCTH.

OnmHuM H3 Takux MpUOOpOB SBISIETCS OSCKOHTAKTHBIM CBEPX-
LIMPOKOIIOJIOCHBIA M3MEPUTEND MYJILCOBOM BOJIHBL, MTPEAHAa3HAYEHHBIH
JUISL U3MEPEHUSI OCHOBHBIX XaPAKTEPUCTHK CEPIACYHOU NEATENbHOCTH
yenoBeka. JlaHHOE YCTpO¥CTBO pa3paboTaHO COBMECTHO BoeHHOM
akajieMueii 1 MoCkoBCKUM aBHanMoHHBIM uHCTHTYTOM (I'TY) 1 mipo-
LUIO KJIMHUYECKUE HCIBITAHUS B MEIULUUHCKUX YUYPEKICHUSIX
r. Mockssl 1 CMoOJIEHCKA.

Hacrosiiunii MHHOBAalMOHHBIA IIPOEKT IOJYYHJI MTOJIOKUTEIb-
HYIO KCIIEPTHYIO OIICHKY agMuHHUCTpaleii CMOJICHCKON 001acTh U
Ha HETo BBIJIENIeHa cyOcumus Ha pa3Butue B o0beme 500 ThIC. pyO-
JIeH.

2. Hay4yHo-TexHH4YecKoe OnMcanne MpoeKTa

BecKkOHTAKTHBIA CBEPXIIUPOKONOIOCHBIA H3MEPUTENb ITyJb-
COBOW BOJIHBI MPEJHA3HAYEH [JIS1 U3MEPEHUS OCHOBHBIX XapaKTepH-
CTHK CEpJEeYHOW IesITeTbHOCTH 4YeJOBEKa, COCTABHBIE YACTH Ipe-
CTaBJIEHBI HA PUCYHKeE 1.

YCTpOoHCTBO KPENUTHCS K 3aMSICThIO YEJIOBEKA U pearupyer Ha
M3MEHEHHE IIJIOTHOCTH IIOTOKAa KPOBH BHYTPH apTEPUH B MOMEHT
yaapoB cepaua. IIpubop perucTpupyer 4HacToTy cepieOueHuid,
¥ BBIBOAWT HWH(OPMAIUIO O BapHaOENbHOCTH CEPACYHOTO pPHUTMA,
KOTOpasi mpeacTaBisieTcss Ha MoHuTope OBM B BUaEe puTMOrpaMmsl
U ee CIeKTpa, OCPEJCTBOM COMYTCTBYIOIIETO MPOrpaMMHOTO o0ec-
MEYCHMUSL.

BapuabenpHOCTh cepiedHOro puTMa sIBISETCS Hambolee MH-
q)OpMaTI/IBHLIM " pacripoCTpaHCHHBIM METOAOM OLCHKU TOHYCa BEre-
TaTUBHOW HEPBHOW CHCTEMBI. AHAIN3 BapHaOCITHbHOCTH CEPIACTHOTO
pUTMa SIBIISIETCSI BaXKHBIM METOAOM OLICHKH (YHKIUH aBTOHOMHOM
BEreTaTUBHOI CHCTEMBI cepana, a TAaKXKEC HEHHBIM IMPOTHOCTUYCCKHUM
MoKa3aTesieM, OCOOEHHO y MAIeHTOB IIOCEe TePEeHeCEeHHOTO WH-
(apkra MHOKapJa W C TMOBBILIEHHOH AapUTMHYECKOH TOTOBHOCTBIO
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cep/a, 4YToObl OICHUTh PUCK BHE3AITHOW OCTAHOBKHU CEp/Illa, a Tak-
ke Ha OONBHBIX MuabeToM, 9ToObl BRIIBHTH aBTOHOMHYIO HEHpora-
THIO.

B kauecTBe maTdmMka pPErHCTPUPYIOLIETO MOMEHT HM3MEHEHUS
IJIOTHOCTH TIOTOKA KPOBH B MOMEHTBI YIapoOB CEp/IIla UCIOIb3yeTCs
TIOJIOCKOBAs JUTMHHAS JIMHMS (m3MepuTenbHas). OcoOCHHOCTh TMpH-
MEHEHUS JJIMHHOW JIMHUK OOYCJIOBJICHA TEM, YTO B MOMEHT ITPOXOXK-
JICHYSI ITYJIbCOBOM BOJIHBI JIsl TMHHUH, PACIIONIOKCHHOM HaJl apTepueii,
MEHSIFOTCSI YCIIOBHSL PACIpOCTPAHECHUsS BAONb €€ pajHOBOJH U, Clie-
JIOBATEIIbHO, H3MCHSIOTCS XapaKTEPUCTHKH CHUIHAIa, PaclpocTpa-
HSIFOIIETOCS BAOJb JTUHUH.

Brok

HUTaHUSA
Ha6op

Kabeneit

annaR 10-PIIPRANIIH

Awyx 1
AHANCAO-UMSPOBOH NPecEPRICEATEN ou

Pucynok 1-CocraB O€CKOHTaKTHOTO CBEPXIIHPOKOIIOIOCHOTO
U3MEPHTEIIS MYJIbCOBOIT BOJIHBI

Hoy-xay 3akirodyaeTcs B HMCIOJIb30BAHUM HETapPMOHUYECKUX
MMITYJIBCOB, IPUHITUTTHAIIEHO HOBOM 00paOOTKH OTPaKCHHBIX CUTHa-
JIOB ¥ BO3MOXKHOCTH TIOJICTPONKH O] WHAUBH/yalbHBIE OCOOCHHO-
CTHU IaIfueHTa.

B nHacrosiee BpeMs onbITHBIA 00pa3elr] COOTBETCTBYET NPEb-
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SIBJISIEMBIM TPeOOBaHUSAM H SBISIETCS KOHKYPEHTHO CIIOCOOHBIM KaK
C OTEYECTBEHHBIMH, TaK U € 3apyOeKHBIMU NPUOOpaMH, HO IIPU 3TOM
HEOOXOIMMO MIPOM3BECTH AOPAOOTKH CIEIYIOIIMX COCTAaBHBIX Ya-
CTeW: aHTEHHOE YCTPOMCTBO, MPUEMHO-TIEPEIAIOIINI MOILYIb U TPO-
rpaMMHOE obecrieyeHue.

[IpoexT npennonaraer pa3paboTKy U HPOU3BOICTBO HA TEPPHU-
Topuu T. CMOJIEHCKA € CO3aHUEM HOBBIX pabO4YHMX MECT U peanusa-
LUI0 B MEAUIUHCKUX YUPEXKACHUSX 110 Bcel Tepputopunt PO.

Jnisi BBINOMHEHUSI HAyYHO-HCCIENOBAaTENbCKUX M OIBITHO-
KOHCTPYKTOPCKUX pabOT HalpaBJCHHBIX HA CO3aHUE U MOIACPHHU3A-
U0 OSCKOHTAKTHOTO CBEPXIIMPOKOTIONIOCHOTO JaT4WKa IIyjbca
HE0OXOAMMO MPHOOPECTH U CMOHTHPOBATH OE39XOBYIO KaMepy COOT-
BETCTBYIOILIYIO BCEM TpeOOBaHMSIM, BEKTOPHBIM aHANIM3aTOP LEei
U ocIuuiorpad peansbHOTO BPEMEHHM C TOJOCOW BXOIHBIX YacTOT
ot 0 mo 1 I'T, ananuzarop criekrpa.

3. Ilian peaim3auuu NpoeKTa

[Iman MapkeTuHra B pa3BUTHH OHM3HECA COCTOWT B Pa3pabOTKe
KOHKYPEHTHO CIIOCOOHOTO JIaTYMKa MyNbCa M Peain3aluyl ero B Me-
JULIMHCKUX YyUpeKICHUAX ropona. LleHsl Ha MpomyKIHIo IIaHUpyeT-
Csl YyCTAaHOBUTH B cpeaHeM Hike Ha 20% IO CpaBHEHHIO C LIEHAMH
JPYTHX MPOU3BOAUTENIEH TOT0OHOTO TOBApa.

[IporHo3upyempblii TIIaH JOXO/0B AESATEILHOCTH PACCUMTaH Ha
OZIMH 'Ol HA OCHOBE IIPOTHO3a JICHEKHBIX MOCTYIJICHUH OT peajn3a-
uuu npoekta. Pacuer o6bema peanmuzaniuil ycIayr OCHOBBIBaeTCA Ha
MPENoIOKEeHNH, 4To 3a 12 MecsieB 2013 Oymer mpomaHo TOBapOB
Ha cymMmmy 5 250 000 pyOGmeii. Beipydka OT peanmm3aiivi MPOEKTa
B MecsIl B cpeareM paBHa 438 000 pyOreit B mecsl.

[Ipoekt mpenycmarpuBaeTt 4 3tana.

IlepBblii oTam, mpoBeneHNe MEAUIMHCKUX UCTIBITAHUH Ha Oase
O6nactHO# OonmpbHUIIBI . CMOJIEHCKA U TIOYYeHNE PEKOMEHIANN TI0
MOJIEPHM3AIIMN CYIIECTBYIOIIEro oOpaslia JaT4yrKa IMyJIbCOBOM BOJI-
HBI OT 3aBeayromiero kadenpoil Tepamuu, yIbTpa3ByKOBOW U (yHK-
LUUOHAIBHOW TUAarHOCTHKH, 3aciykeHHoro Bpada Poccuu, mmaBHOTO
KapAuoJiora cCMOJIeHCKoH oOmactu Munsirnaa B. A. (iepBbIil kBapTan
2012 roma).

Bropoit »rtan, MonepHM3anus CyIIECTBYIOIIEro oOpasia
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U TIOATOTOBKA K CEPUIHHOMY BBINTYCKY (BTOpOH—TpeTuii kBapTan 2012
rozaa).

Tpetuii sTan, noaydyeHue pa3peluaroux JOKYMEHTOB, CEpUii-
HBII BBIMYCK U peanu3anus npoaykra (nepsblid kBapran 2013 roga).

UYeTBEepThId 3Tall, CEPUIHBINA BBITYCK U peau3alys MPOIyKTa
(BTOpOii—ueTBepThIit KBapTas 2013 roma).

4. ®UHAHCOBO-3KOHOMHUYECKOe 000CHOBAHME NMPOEKTA

Jnst peanuzaliiy MpejiaraéMoro ImiaHa HeoOXOOUMO MpHood-
pereHue 0€39X0BOM KaMmepbl, OCLuIorpada peasbHOro BPEMEHH,
aHaJIM3aToOp CHEKTpa U MPOM3BOACTBEHHAs! KOOMEpaLus 110 CEpUiHO-
My CO3JaHMIO NleyaTHBIX Mu1aT. Hactpolika u oTiiaaka npoaykra OyneT
MIPOU3BOAUTHCSI COOCTBEHHBIMU CHJIAMH, JUIS Y€ro NoTpedyeTrcs npu-
BJICUCHUE NOMOJIHUTEIILHBIX COTPYAHUKOB 10 4 4enOBEK C OTKPBITHU-
€M HOBBIX Pa0OYHX MECT.

@UHAHCOBBIM IUIAH pead3alMd WHHOBALMOHHOIO IPOEKTa
3aKII0YaeTCs: B pacupeeNieHnn o0beMa (pUHaHCHpOBaHUS (Tabmiuia
1); B pacueTe eqUHOBPEMEHHBIX 3aTpar (TadbmuIla 2); B ONpeeIeHun
MTPOM3BOJICTBEHHBIX M OOIIETIPOM3BOACTBEHHBIX 3aTpar (Tadiuia 3),
a TaK K€ pacyeT MpearnoiaraeMoi mpuObUIN UCXOIs U3 OOIIEro MiaH
JOXOMOB M pacxonoB (tabmmma 4). Kpome Toro, mpousBeneH pacyer
(MHAHCOBBIX MOKa3aTelNel (pacueTHbIH OalaHC TOXOJ0B U PACXOIOB)
MIPEJICTABICHHBIA B IPUIIOKEHUH.

Tabmwuia 1
O0beM (hMHAHCUPOBAaHU

No HaumeHnoBanue ncTouHuKa Cymwma, pyo.
n/m
1. CoOCTBeHHBIE CpPENCTBA 800 000
2. [IpuBnedeHHbIEC CpENCTBA: 2500 000
2.1 | 3aemHble OeCHPOICHTHBIE CPEICTBA Her
2.2 | 3aeMHBble NPOLICHTHBIEC CPEACTBA Her
2.3 | Cybeupns 2500 000

Hroro 3 300 000
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Tabauma 2
Pacyer enMHOBpPEMEHHBIX 3aTpaT

Ne Crarpu 3aTpar Cymma, pyo.
/i
1 ITpuobperenue 1 MOHTaXK 0e33X0BOiT KaMephbI 2 000000
2 TIpuobperenue ociusuiorpada pearsHOro 500 000
BpEMEHH
3 IIpnoGperenne ananm3aropa cekTpa 800 000
HWtoro 3300 000
Tabnuna 3
HpOI/I3BOI[CTBCHHI)Ie n O6U_ICHpOI/I3BOI[CTBCHHI)Ie pacxoabl
Hanmenopanne 1 kB. 2 KB. 3 kB. 4 kB. 1 kB. 2 KB. 3 kB. 4 kB.
CTaTbu 2012r 2012r 2012r. 2012r 2013r 2013r. 2013r 2013r
Cripbe 5500 5500 5500 5500 3500 3500 3500 3500
1 MaTepuaJibl
TokymHbIe 30000 30000 30000 30000 30000 30000 30000 30000
KOMILICKTYIOLI]
ue
W3IEIHS

KommyHabHbI 30000 30000 30000 30000 36000 36000 36000 36000
€ yCIIyTH, B
TOM YHCJIIE
apeHja

IIpoune (6aHk, 20000 | 20000 20000 25000 27000 30000 35000 40000
KOMaH/HPOBKH,
YCIIyTH
Oyx.(hupmbI 1
T.J.)

Donp, 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
3apaboTHOI
T1J1aThl

Hauncnenus Ha | 42500 | 42500 42500 42500 42500 42500 42500 42500
Donn
3apaboTHOI
T1J1aThl

Hroro 338000 | 338000 | 338000 | 343000 | 349000 | 352000 | 357000 | 362000
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Tabnuma 4
OOmuii IIaH T0XOIOB M PAcXO/I0B

o
=
3
a 1 k8. 2 KB. 3 kB. 4 xB. 1 k8. 2 KB. 3 kB 4 xB.
§ = 2012r. 2012r 2012r. 2012r. 2013. 2013r. 2013r. 2013r.
S5 %
T 5w
Bsipyuka 750000 | 1200000 | 1500000 | 1800000
or
peanuzanun

Ipoussozct 338000 338000 | 338000 | 343000 | 349000 | 52000 | 357000 | 362000
BCHHBIC U

o01Ienpou3B
OCTBCHHBIC
pacxozsl

(3arparsl Ha
TIPOU3BOACTB

0)

Baiosast —338000 - - -
[pu6bLIb 338000 | 338000 | 343000
(yObITKH)

401000 | 848000 | 1143000 | 1438000

Hanoru no 20050 42400 57150 | 71900
YCH

TIpuosLIB —338000 380950 | 805600 | 1085850 | 136610

338000 | 338000 | 343000

5. JlonoJiHMTeIbHBIE MATEPUAIBI

Pucynok 2—O0muit BU SKCIIepUMEHTAIBHOH YCTaHOBKH
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Antonona 10.B.,

CT. TIpeToaaBaTeihb Kadeapsl IPHUKIaTHON HHPOPMATHKH

1 HH(OPMAIIMOHHBIX TEXHOJIOTHH (rinaa

®I'BOY BIIO «MI'1VY» 1. Bsa3bma;

Kapramesa O.B.,

CT. TIperoaaBaTehb Kadeapsl IPUKIaTHON HHPOPMATHKH

Y MH(QOPMAIIMOHHBIX TEXHOJIOTHH (rrana

®I'BOY BIIO «MI'1VY» 1. Bsa3bma;

Jeonona E.A.,

CT. TIpeTio1aBaTels Kadeapsl MEHEKMEHTa U SKOHOMIYECKOTO
ananusa punmnana GI'BOY BIIO «MI'NY» 1. Bsizpma;
3apasusieBa E.B.,

ACCHUCTEHT KadeIpbl MEHEPKMEHTA 1 SKOHOMHYECKOTO aHalln3a
¢ummana ®I'BOY BIIO «MI'Y» r. Bsasema

IIpoexTupoBanue u pa3padoTKka ABTOMAaTH3HPOBAHHOM
HHG(OPMAITMOHHON CHUCTEMBI YUeTa 3aKa30B
HA OLIeHKY HeJABUKUMOCTH
000 «CeBepo-3anajiHO€ ATEHTCTBO OLEHKI)

B HacTos1iee BpeMsl TeXHUYECKUE M MH(GOPMAIIMOHHBIE CPE/I-
CTBAa COBEPIICHCTBYIOTCS B FT€OMETPUUYECKON Iporpeccuu. Pazymeer-
Csl, KXJI0€ COBpEMEHHOE MPEIPHUSITHAE UM OPTaHU3aIus B TOW WK
WHOW CTENEeHU CTPEMSITCS COOTBETCTBOBAaTh BO3PACTAIONIEMY YpPOB-
HIO MH()OPMAIIMOHHO-TEXHHYECKOTO OCHAIIICHHS.

OnHaKo | 110 Ceil IeHb JOCTAaTOYHO MHOTO TPEATIPUATHN U Op-
TaHW3aliid UCTIONB3YIOT YCTapeBIe MPOrpaMMHBIE CPENCTBA LIS
OCYILIECTBIICHHS Pa3IMYHBIX (QYHKIHMHA CBOCH JESITENEHOCTH UIIH BO-
BCE HE UCMONB3YIOT TAKOBBIX. B mociemHem cirydae NesTelIbHOCTb,
oTepupyroInas OOJIBITUMHU YHCIAMH, TPOMO3AKUMH MacCHBAMHU TeK-
CTa, OCYIIECTBISIETCS BPYYHYIO.

B OO0 «Cesepo-3amagHoe areHTCTBO OIEHKI JEATEILHOCTh
OLICHIIMKOB OCYILIECTBISICTCS IPH TOMOIIM TIaKeTa MPUKIATHBIX
mporpamm Microsoft Office. Ho mporpamMMubie cpeicTBa TakKoro
YPOBHS HE B COCTOSTHHH 00eCIe4nTh dPPEKTHBHBINA MOMCK H CTPYK-
TYPHU3aLHUIO JOKYMEHTALUHN OLIEHOYHOH eI TeIbHOCTH.
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JesTenbHOCTh OLCHIIMKA O0BEKTOB COOCTBEHHOCTH CBfi3aHA
C TPOBEJECHHEM PACUYETOB IO PA3IMYHBIM BHIaM ITOKa3aTeNlei TaKmx
00BEKTOB. 3a4acTyr0 TaK¥e OIlepauy TPEOYIOT NCTIOIh30BAaHUS Pa3-
HOOOpa3HBIX MaTeMaTHYeCKUX MeTooB. CpelcTBa TaOMMYHOIO MPO-
meccopa Microsoft Excel, koTopsIMHU TIOJIB3yeTCsT OLEHIIUK, HE TAf0T
IIUPOKUX BO3MOXXHOCTEH /ISl pacdeTa JaHHBIX IO 00BEKTaM OICHKH.
PacueTnple nanHbie 00 OOBEKTAaX OLEHKH XPAHITCS YaCTHYHO B JIO-
kymenrax Microsoft Word, uwactuuHO Ha OyMa)KHBIX HOCHTENSX
B CIIEIAIEHOM JKypHAJIe.

Bce BrImenepednciieHHOE CyIIECTBEHHO 3aTPYOHIET TMOUCK U
CTPYKTYpH3alnio HHPOPMAIIHIH, a TAKKE PacueT JaHHBIX B Ipolecce
JEeSTeFHOCTH OIEHIMNKA. B CBA3W ¢ Tem, 4TO aBTOMAaTW3anus JaH-
HOM 00JIaCTH NEATENbHOCTH OIEHIINKA 3HAYUTENBHO OOJierdnia Obl
ero pa0boTy, UCCIIeIOBaHKE, aHATN3 U pa3pa0d0TKa aBTOMATH3UPOBAH-
HOTO pabO4ero MecTa He3aBUCHMOTO JKCIEepPTa-OLEHIIUKA SBISETCS
aKTyaJbHBIM.

Lenpro HaygdHOTO TIpOEKTa SBIsIETCA pa3paboTKa aBTOMATH3H-
POBaHHON MH(OPMAIMOHHON CHCTEMbI Yy4eTa 3aKa30B Ha OICHKY
HenasrxuMoctu OO0 «CeBepo-3amagHoe areHTCTBO OLICHKW.

Juis mocTKeHus e HayYyHOTO MPOeKTa HEeOOXOAMMO BHI-
MOJTHUTH CIIENYIOINE 3aJa4yi: W3y4YeHHE W aHalu3 OCOOCHHOCTEH
¢dyukmonupoanus uHpopmaimonHoi cuctembl OO0 «Cesepo-
3arajHOe areHTCTBO OIIGHKM»; BBIJCIIEHUE TOJICUCTEM, 00€CIeunBa-
tonmx QyaknuonnpoBanne MC, n ux mompoOHOEe paccMOTpEHHE;
BBISIBJIEHUE OCOOCHHOCTEH (B TOM HYHCIIE HEJOCTATKOB) TOKYMEHTO-
MIOTOKa B CUCTEME U MOCTPOCHHE €r0 MOJIEINN; TUNIAHUPOBAHHE MEpO-
MPUSATHA TI0 YCOBEPIICHCTBOBAHHIO HWH()OPMAIMOHHBIX ITIOTOKOB
1 000CHOBaHUE WX aKTyaJIbHOCTH; IPOCKTUPOBaHUE WH(POPMAITUOH-
HOTO OOecIieueHus] aBTOMaTH3MPOBAHHON HH(OPMAIMOHHON CHCTe-
Mbl (AUC) ydeTa 3aka3oB MO OIICHKE HEIABMKHMOCTH, pa3paboTka
MPUKIAJHONW TPOTrpaMMbl JJIsl aBToMaru3anuu (yHKIUH He3aBHUCH-
MOTO 3KCIepTa-OIEeHINNKA; OI[CHKa SKOHOMHUYecKor 3ddekTuBHOCTH
paspabotkn AUC ydera 3aka3oB Ha OUEHKY Heapmwkumoctn OO0
«CeBepo-3arajJHoe areHTCTBO OI[CHKI.

OObexToM HCCIenoBaHus, MPOBOJUMOTO B paMKax HAyYHOTO
MPOEKTa, SBISAETCS OOLIECTBO C OTPAaHWYEHHOM OTBETCTBEHHOCTBHIO
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«CeBepo-3amagHoe areHTCTBO OLICHKI».

[Ipeamer wuccnenOBaHUA—IEATETLHOCTh HE3aBUCHMOTO 3KC-
MepTa-oleHINKa 110 CTPYKTYPUPOBAHUIO MH(OPMAIIUH, TOCTYIAI0-
el OT KIIMEHTOB, pacueTy OICHOYHBIX TMoKazareneld u (GopMupoBa-
HUIO OTYETOB 00 OLICHKE.

[Ipu aBrOMaTm3ammu GYHKIUA HE3aBUCHMOTO 3JKCIepTa-
OLICHIIMKA WHCTPYMEHTApUEM SIBIISIFOTCS: CUCTEMa yIpaBJieHus 6azoi
nanabix (CYB/) Access 2007, Bu3yanibHasi cpefa MporpaMMUPOBaHHS
Borland Delphi 7.0. Oms mocrpoeHnst MHG)OPMAIMOHHBIX ITOTOKOB
B uccuemyeMoir cpene OymyT moctpoensl DFD-muarpammer mpu mo-
morn CASE-cpenctsa BPWin 4.1Computer Associates.

AxryanbHOCTh pa3paboTkn AWC ydera 3aka30B Ha OIIEHKY He-
JBIDKMMOCTH OYEBHUJIHA, TAK KaK aBTOMATU3UpyeMasi 00JIacTh SIBIISCTCS
OCHOBHOHM paboTOl OLICHIMKA, HE CUMTas caMOro IMpolecca OLEHKU
HENIBIDKUMOCTH. Bech TIOTOK 3aKa30B areHTCTBA JOCTATOYHO CIIOXKHO
YIpaBisieM W aHaIH3UpyeM 0e3 CHenUaTU3UPOBAHHOTO MPOTrPaMMHO-
ro obecreyeHusl.

Ha srane ananusa npenmMeTHo 001acTi HEOOXOIUMO MTOCTPO-
uTh Mozenb» AS—ISy nHpOpMATHOHHON CUCTEMBI.

Mogens AS—IS— 3T0 Mozmenh «Kak €CThy, T.€. MOJENb yXKe Cy-
IIECTBYIOIIETO mporecca win QyHkiuu., OO0Cie0BaHue TPOIECCOB
SIBJIIETCS 00513aTENIbHOM YaCThIO JIFOOOTO MTPOEKTa CO3MAaHUS UK pa3-
BuTHs cucteMbl. [locTpoenne gpynkunonanbHoil monenn AS—IS mos-
BOJISIET YETKO 3a()MKCUPOBATH, KAKHE MPOIECChl OCYIIECTBISIOTCS Ha
NPEANpUsITHH, Kakue HHOOPMAIMOHHBIE OOBEKTHI HCIOJIB3YIOTCS
MPY BBIMOTHEHUH (DYHKIUI Pa3InIHOTO YPOBHS JICTATU3AIIHH.

Urob6p1 mocTpouth Momenb «AS—IS» mpemmeTHON oOmacTu
HEOOXOIMMO paccMOTPeTh WH(POPMAITMOHHBIE MOTOKU, (DYHKIUOHH-
pYIOIIHME B MPEIMETHOW 00JIACTH HA MOMEHT pa3paboTKu 0asbl JaH-
HBIX.

B mporiecce aHanu3a CymeCTBYIOMICH MOIEIN HHPOPMAITUOH-
HbIX TOTOKOB B OO0 «CeBepo-3amaiHOe areHTCTBO OIEHKI OBLIH
BBISIBJICHBI CJIEAYIOLIME HEJOCTAaTKH: HEYJOOCTBO TI'€HEpaluu HH-
(dhopMaIoHHOM 0a3bl 00BEKTOB HEBUKMUMOCTH, UCXOMSIIEH OT JKC-
MEPTOB-OIEHIINKOB; TyOIHPOBaHHE MOTOKOB, CONEpXauiux HHMOp-
Maluoo 00 0OBEKTax OLEHKU (IIOCTYMAIOIIYI0 CHayajga OT KIMEHTa
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K JIUPEKTOpPY, a yXe 3aTeM K JKCIepTaM-OLEHIIUKaM); CIOKHOCTH
B (opMupoBaHHS W TOCTEIYIOIIEM OIEPUPOBAHMH WH(OpMAIIHEH
B XKYpHaJax 3aKa30B Ha OLEHKY HEIBIKUMOCTH, peecTpe 0ObEKTOB
OLICHOYHOW AEATENIbHOCTH; HEPAalMOHAIBHOE paclpelneieHue U Tie-
PETPY)KEHHOCTh JOKyMEHTOIIOTOKA, MOCTYMAIOIIEro OT KJIMEHTa
K IUPEKTOPY; CIOKHOCTb IIOUCKA M CTPYKTYPU3ALUH JOKYMEHTOB IO
00BbEKTaM OILICHKH.

Takum 00pa3om, MBI BUAMM, YTO CHTYyallHs B paccMaTpuBae-
MO#l cucteme Tpebyer mopepHu3armu. OCOOEHHO STO Kacaercs
OLIEHKM HEIBWXHMMOCTH, TaK KaK OHa SBJIAETCS JOMHUHUPYOIIEH 4a-
CTBIO PalOTHI OICHIIMKOB areHTcTBa. U, criemoBarenbHO, ciemyer
VACTUTh il BHUMAaHHE Ha HACTOAIIEM JTalle B LESIX ONTUMAJIbHOMN
pabotel umHQOpManmonHoit cuctemsl OO0 «Ceepo-3amagHoe
areHTCTBO OLICHKU» B OyIyIIEM.

B cBsi3U ¢ BBISIBJICGHHBIMU HEJOCTaTKAMH IMOSIBIISIETCS HEOOXO0-
JUMOCTh COBEPIIECHCTBOBAHUSI MOJAEIH HWH(GOPMALMOHHBIX MOTOKOB
IIyTE€M BHECEHHS B €€ CTPYKTYPY COOTBETCTBYIOLINX U3MEHEHUH.

Crenyroniym 3TaroM HayqYHOH paboTHI sIBIsIETCS. 000CHOBAaHHE
SKOHOMUYECKOU 3P(PEKTUBHOCTH €€ Pa3padOTKH.

B pesynwrare BHeApeHUs pa3pabOTaHHON MPOrpaMMBl COKpa-
jaeTcs cpeqHee BpeMs Ha BBIIIOJHEHHE OIepallyii, 3a CYeT Yero
CHIDKaeTcsi o0masi TPYJIOEMKOCTb BBITIOJHEHUS ONepauuii B TOJ.
B cBsi3u ¢ 3TUM MOSABISIETCS BO3MOXKHOCTh COKPALIEHHUSI OHOTO 3K-
MepTa-oleHIINKa, TaK KaK 3TO Tenephb MPH MOMOIIX NPOrpaMMbI Be-
JieTcsl aBTOMaTH3MPOBAHHBIM y4eT 3aka3oB. TakuMm oOpa3om, 3apa-
0OTHas IJiaTa B ToJl YMEHBIINUTCS Ha pa3Mmep 3apabOTHOMN IJiaThl Of-
Horo omeHmuka u cocraBut 600000 py0., a OTUHCIIEHUS HA CTPaxo-
BbIe B3HOCHI OyayT paBHbl 180000 py6. B pesynbrare QOHA OMIaThI
Tpyaa paseH 780000 py0. 3aTpaTsl Ha aMOPTH3ALMIO HE U3MEHSTCS U
cocraBiaT 5000 py06. B ron. 3aTparhl Ha 3JIEKTPOIHEPTUIO TAKXKE HE
u3MeHsTess U coctaBiat 3234 py6. B rox. Ilokaszarenm 10 W mocie
BHenpenust AVC nipencrasnens! B Tadmwmie 4.10.

[Tepuon oxynaemoctu paseH 0,08 roga unu 0,96 mecsna. Ta-
KUM 00pa3oM, B JaHHOM pasjierne Oblla paccuuTaHa TPYIOEMKOCTh
mpoekta mo OCTy 4.071.030, xotopast mo3Boimia AaTh KOJIWYe-
CTBEHHOE 000CHOBaHME cocTaBa paboyeil rpymiibl, 3aHATON B paspa-
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00TKe mpoekTa. B HaydHOM MpoeKTe OBbUIM PacCUUTaHBI 3aTpaThl HA
aBTOMAaTH3aLMI0 MH(GOPMALMOHHON CHCTEMBI yUeTa 3aKa30B, UCXOMS
U3 CPOKOB pa3pabotrku B 40 mHe#, W ee AalbHeEHIee BHEIPEHUE.
B 3arparax yureHbl pacxoabl Ha 3apabOTHYIO IJIaTy pa3padoT4HKa,
3aTpaueHHYIO AIEKTPOIHEPTHIO, 3aTPaThl HA aMOPTHU3AIMI0 000PYyAO0-
BaHUSI, UCMOIB3yeMOro Tpu paszpaborke u T.A. Koaddumment sxono-
MHUYECKON 3PPEKTUBHOCTU OBUT pacCUMTaH KaK OTHOLICHHE TOAO0BOU
SKOHOMHH OT BHEAPEHUS K CTOMMOCTH NPOrPaMMHOTO HPOIYKTA.
TonoBast 3xOHOMHS paccuMTaHa Kak pa3HUIA MEXAY 3aTpaTaMu 10
BHEZIPEHUSI IPOTrPaMMHOI0 MPOAYKTA U 3aTpaTaMu IOCJE €ro BHEI-
perus. B pesynprare mpoW3BEACHHBIX PACUCTOB MONYYWINCH AaH-
HBIE, MPEICTABICHHBIC HIKE. 3aTpaThl Ha pa3pabOTKy COCTABISIOT
27749,92 py6. I'omosast sxorOMus paBHa 343200 py6. Koaddumnment
sKoHOMHYecKo# addexkruBHOCTH coctaBut 12,37. [Ipu sTOM TIepuon
oKynaeMocTu Tmporpammbel paBeH 0,96 mecsima. Takum oOpazom,
B pe3ynbTare aHainW3a OBUIO yCTaHOBIEHO, 4To pa3paborka ANC
OIIpaBJaHa ¥ YKOHOMHYECKH LienecooOpa3Ha.
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Barysosa O.B.,

acupaHT Kadeapsl MEHePKMEHTa 1 WH(GOPMAIIOHHBIX
TEXHOJIOTHH B SKOHOMHKE hrrana (heaeparbHOro
rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO TIPOdeCcCHOHANBHOr0 00pa3oBanus «HarmoHansHbIN
uccienoBarensckuil yansepcuret «MOW» 1. CMoneHck;
beasikos M.B.,

K.TE€X.H., TOLIEHT, U. 0. 3aBeLyI0IIero Kadenpoii
OTITHKO-3JIEKTPOHHBIX CUCTEM (uraa dhenepaaTbHOro
TOCYIapCTBEHHOTO OIOMKETHOTO 00pa30BaTENbHOTO YUPEIKICHUS
BEICIIIEr0 MpodeccruoHaIbHOro 00pa3oBanus «HarmoHamsHbIH
rccaenoBarenbckuil yausepeurer MOy r. CMoneHck

HNHHOBanMOHHAsI TEXHOJIOTHS ONTHYECKON CTUMYJISINNU
HHKY0AIMOHHBIX KYPUHBIX STHI]

AHHoOTanus nmpoekTta ONHUM U3 TEPCHEKTHUBHBIX, TEXHOIO-
THUYHBIX, JKOJIOTUYECKH O€30MacHbIX M IKOHOMHYECKH BBITOTHBIX
CIOCOO0B CTHMYJISIMH 3MOPHOTEHE3a Kyp SBISETCS UX MPEABIHKY-
OaroHHast 00pabOTKa IIMEKTPOMATHUTHBIM U3TYyYCHUEM ONTHYECKO-
ro auanasoHa. Pa3paboran u 3amareHTOBaH crocod oOpaboTKu WH-
KyOalMoHHbIX suIl Kyp. s ero peamuzaly HCIONB3YIOTCS Kak
TPaIUIIMOHHbIE WCTOYHUKH H3Iy4eHUs (pa3psaHbIe JamIlbl), TaK
W HOBeWIIHe yabTpadroIeTOBbIE CBETOAHO/bI, KOTOPHIE OTIHNYAIOTCS
SHEPrO’KOHOMUYHOCTBIO, OOJIBIIIMM CPOKOM CIIYXObI, MaJIbIMK Ta0a-
puTamMu, HaIE&KHOCTHIO, JKOJOTHYECKOH O€30MmacHOCTBhIO, BCIEI-
CTBHE OTCYTCTBUS PTYTH, a TaKKe ynoOCTBOM B dKkcruryaranuu. Co-
3[JaHHAs WHHOBAIIMOHHAS TEXHOJOTHS TMpOlUa JIabOpaTOpHYIO
¥ TPOW3BOACTBEHHYIO ampoOamnuio B JIA0OPaTOPUU W XO3SMCTBAX
CMoneHcKkol 00acTH.

Hayuynoe u Hay4HO-TeXHHUYecKoe ommcanue mpoekrta. [lo-
BBHIIIICHHE BBIXOJA JKU3HECHOCOOHOIO CYTOYHOTO MOJIOJHSIKA I[BIII-
JST—OAMH U3 PE3EPBOB CHMXKEHUSI c€0ECTOMMOCTH NTHLEBOAYECKON
MPOIYKIINH, TaK KaK 3aTPaThl Ha €ro MoJy4YeHUe 3aHUMAIOT HEMAITYIO
JIOJTII0 B 001IIeM 00bheMe pacxomoB Ha MPOM3BOIACTBO suIl. Kpome To-
ro, HEpEIKO B MPOM3BOACTBEHHBIX YCIIOBHAX BO3HHKAaeT HEOOXOIHU-
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MOCTh XPaHUTh UHKYOAIlMOHHBIC siiIa OoJiee NIIUTEIbHBINA CPOK Tie-
pen 3aKIaAKoN WX Ha MHKYOAIHIo, HAaIpuMep MPH BBIBOJIE KPYITHBIX
OTHOBO3PACTHBIX MApTUH MOJIOAHSIKA, TIPH COOpE SHIT OT HEOOIBIIOMN
TPy ITIEMEHHOMN MTHUIBI U T.11.

B 3T0i1 cBsI3M aKkTyaNbHBIM B IPOMBIIIJICHHOM MTHIICBOJICTBE
CTaHOBUTCSl PaCIIMPEHNE HCIOIB30BAHMS CYIIECTBYIOIINX W pa3pa-
0OTKa HOBBIX METOJIOB TOBBIIIEHUS JKU3HECIIOCOOHOCTH IMOPHOHOB.

OnucaHue HAYYHOW M HAYYHO-TEXHUYECKOW MPOTYKIHH.
Jia Bcex MpHUMEHSEMBIX HAMH HUCTOYHWKOB HM3IIYYEHUS W MPH BCEX
mo3ax  o0paboTkM  HAONIOMAETCS  IIOBBINICHWE  BBIBOAMMOCTH
B 1,03...1,12 pa3a. OgHako HauOOJbBIICE YBEINYCHUE BHIBOIUMOCTH
OTMEYEHO TMIpH MPHUMEHEHWU wu3nydarens «DOTOH», WMEIOIIETo
B CIIEKTPE KOPOTKOBOIHOBOE M3IyUCHHE, B TOM YHCIIC Ha JAJTWHE BOJI-
Hbl 290 HM, COBIAJaroIlee C MAaKCUMyMOM BO30YXKICHHS JIMHHO-
BOJIHOBOM JIfOMUHECHIEHIMU. TO €CTh BIOJHE BO3MOXKHO, YTO M3IY-
yenne auana3oHa 240...310 HM He TOJBKO BBI3BIBACT JTIOMHHECIICH-
[IUI0, HO U MIPOW3BOAMT (POTOCTUMYIHPYIOIIEee eiiCTBIE Ha MHKYyOa-
nonnbie siina. [pu atom mis YO-namn («Potou» u CE ST-26)
3¢ (GEeKTUBHOCTh CTUMYISIIUU Mall0 3aBHCHUT OT O3KCIIO3UIIMOHHON
10361 00pabOTKH, YTO MOXKET CBHETEILCTBOBATH O paboTe Ha ydacT-
K€ HACBHIIICHUS YHEPIeTUYCCKON XapaKTepUCTUKHU sull. Takum oOpa-
30M, MOJKHO PEKOMEHIOBaTh 00pabOTKY MHKYOAIIMOHHBIX SIMII CPE/I-
HUMU J03aMH KOPOTKOBOJTHOBOTO Y®-U3iIydeHus ¢ yI€TOM UX OIITH-
YECKUX CBOWCTB, a TAK)KE KOMIUICKCHYIO 00pabOTKy ¢ PUMEHEHUEM
Jami UHQpaKpacHOTO HarpeBa.

Hcnonp3oBanne renneBoil 1ra3mel st 00pabOTKH WHKYyOAIH-
OHHBIX SIUL C MPONOIKUTENbHOCTHIO 0,5 ¢ mpu no3e 50 MI[)K/M2 o3-
BOJIMJIO TIOBBICUTH BBIBOAUMOCTH Ha 7,2% W MOIY4YHUTh B pacuére Ha
100 ommonOoTBOPEHHBIX UL AOMOJIHUTEIBHO 4 CYTOYHBIX LIBITUICHKA
B CpaBHEHHH C KOHTpoJeM. Tak Kak IpH JUIUTEITBHOCTH 00paboTKH
0,5 ¢ monmy4yeHbl HanboIee BBICOKHE PE3YABTATHI, TO OBbII C/IeaH BbI-
BOI O BO3MOXKHOCTH YBEIIMYCHHUS MPOU3BOAUTEIHLHOCTH YCTaHOBKH
U CHHXXEHHS 3Heprosarpar. Bo3MOXHO NpPUMEHEHHE HMITYJIbCHOTO
M3ITY9ICHHUS.

HccnenoBanus BO3IEHCTBUS CBETOAMOAOB HA PE3yJbTaThbl MH-
KyOamuu npoBoamwiu Ha ntuuedadbpuke CIIK «Cmeranuno» Cmo-
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JICHCKOW obnacTtu. B mccnenoBaHusX HCIONB30BAUCH SHIa Kyp po-
JIUTEIIbCKOTO CTajZia Kpocca «Xalceke KOpuyHeBbli». cTOUHUK u3-
JTy4eHHUs] — TIOIYIPOBOTHUKOBEIN CBETOAWOMHBIA MOAYJAL CO CIEK-
TpoM B (uoJieToBOM U OmmkHel Y®-o0nactsax. KomuuecTBo koHIU-
IIMOHHBIX LBIMUIAT BO BCEX OMBITHBIX TPyNax ObLJIO BBHINIC, YeM
B KOHTPOJBHBIX. Pe3ynbTaTsl OMBITOB MO3BOJSIOT YTBEPXAATh, UTO
HAWIY4IIUM BapUaHTOM OOpabOTKH SIBISETCS OONydeHHE OCTPOTo
KoHIa suil. Tak npu 12-AHEBHOM CpoKe XpaHEHUs Aull B rpymme 1.2
mprbaBKa K KOHTPOITIO 10 BeIBomuMocCTH cocTaBmia 11,5%, a mpu 10
—naaeBHOM B Tpymme 2.2-11,3%. B mpyrux Bapmantax oOpabOTKH
npubaBka HUxe — 3,9...7,2%, YTO MO3BOJISAET MPEANOIIOKUTh, YTO
V3ITy4YeHUsI, TIPOXOJIAIINE Yepe3 OCTPBIM KOHeI[ SHIa, WCIBITHIBAET
MEHBIIIHNE MTOTEPH.

CaeleHus1 00 UMEOIIEMCSI HAYYHOM 3ajiejie U CTAJAUM BbI-
MOJIHEHHUsI TpoeKTa. B Xozme nccienoBanuii ObUTH U3y4eHBI TEOpe-
TUYECKUE W TPAKTUIECKUE BOMPOCHI CTUMYIISIINU HHKYOAllnu KypH-
HBIX STUI], B3aMMOJCHCTBUS ONTHYCCKOTO M3ITyUSHUS U UL, METOIBI
ONpENENICHUs] UX ONTUYECKUX CBOMCTB. Ilo pesynbraram HccliienoBa-
HUM ormyOnukoBaHO 14 HaydHBIX CTared, B TOM YHCIIE JIBE CTaTbU B
JKypHajax, pekoMeHayeMmbix BAK.

Pe3ynbraThl MHTENIEKTYadbHOM NEATEILHOCTH, MOMyYEHHEIE
B paMKax BBIMOJIHEHHUS MIPOEKTa, OTBEYAIOT TPEOOBAHUSIM HOBH3HBI,
MTPOMBIIIUIEHHOW TPUMEHUMOCTH W HOBOTO TE€XHOJIOTUYECKOTO ypPOB-
Hs1. [lonyuen narent P® na m3o0perenus: «Crnocod oOpabOTKH WH-
kyOanuonHbix suil Kyp» (I[larent P® na uzoOperenne Ne 2328111,
onyonukoBad B BU Nel9 ot 10.07.2008).

[Ipoananu3upoBaHa JIUIIEH3NOHHAS CUTYallUs B JTaHHOW 00a-
ctu. [lockonbpKy Ha 3Tamne MpeABapUTENHLHOIO MATEHTHOTO HMCCIENO-
BaHUS yPOBHS Pa3BUTHA JaHHOW 001acTv Ha TryomuHy 11 neT mo ore-
YeCTBEHHOMY TNareHTHoMY (oHmy DenepalbHOr0O WHCTHTYTa TpO-
MBITINIEHHON coOcTBeHHOCTH Pocmarenta PD He BbIsIBICHO Hambo-
Jiee OJIM3KOrO aHaiora 3asBICHHOMY Ha PETHCTPALUIO pEIICHUIO,
JaHHasi paboTa OIEHUBAETCS IMEPCIICKTHBHON Ha MPEIMET 3arpaHuy-
HOTO TAaTEHTOBAHWS W perucTpamuu MexmyHapomgHoro wim EBpo-
MecKoro nareHTa.

MacmTadbl HC0JIb30BaAHMS. BenencTBre cpaBHUTENBHO He-
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BBICOKOH CTOMMOCTH M BBICOKOH MPOU3BOANUTENHFHOCTH yCTAaHOBKU
IUTSL TIPEIBIHKYOAIMOHON 00paOOTKH SIMIT BOZMOYKHO OCHAIIIEHUE MU
Bcex mTHrehadpuK, NMTUIIEBOMUECKUX (epM, TJICMEHHBIX 3aBOIOB,
WHKY0aTOPHO —TITUIEBOAYECKUX CTaHUui CMOJEHCKOH oOmacTu u
MHOTHX Jpyrux obmacteid Poccun. Takke BO3MOXKHa TpoAaka ycra-
HOBOK W TEXHOJIOTHI 32 PyOex.

MarepuajabHo-TexHnuyeckasi 6a3a. Ha ocHoBe uccnenoBanuit
CO3[]aHa TEXHOJIOTHS WCIOJIb30BAHUSI ONTHUYECKOTO HM3IIyYCHHsS IS
JKOJIOTHYECKH Oe30MacHOr0 PecypcocOeperamIero yBeIndeHus
BBIBOAMMOCTH IBIIAT. VI3TOTOBNIEH CTEHIOBBINM 00pa3er 3HEPro3IKo-
HOMHUYHOTO M BBICOKOA()()EKTUBHOTO O0Iy4aTeIbHOTO yCTPOHCTBA Ha
OCHOBE YIbTPa(hMOJIETOBBIX CBETOIMOMOB, CIIEKTP W3IyYEHHs KOTO-
PBIX 00J1a1aeT OMOIOTUIECKON aKTHBHOCTHIO.

Ilnan peanmu3anuu npoexra. Cpoku U Gopma mpenocranie-
HUA PE3YIIBTATOB ITO3TAIIHOI'O BBIMIOJIHCHHS NIPOCKTA MPCACTABICHLI B
tabmure 1.

Tabmuua 1.Cpoku u opma peoCTaBICHUS pE3yIIbTaTOB
BBITIOJTHEHHUST ITPOCKTA.

Ne Drar BBIOIHEHUS Pe3synbTar BEIOIHEHHS
Bpewmst npoBeneHust
HpOeKTa HPOEKTa Ha JTAHHOM 3Tare

1. |UsrotoBneHue cepuiHOi 0 -3 mec. Cepuiinas
ABTOMAaTH3UPOBAHHON ABTOMAaTH3UPOBaHHAS
o0ry4yarenbHOI obnyuarenbpHas
YCTaHOBKH H €8 YCTaHOBKA, TEXHUYECKas
UCHBITAHUS JOKYMEHTAIHs

2. |O6pabotka sul, ITo nmpomsBonctBeH — | CyTOYHBIE TBITIIATA
BBIBO/I LIBITLIST HOMY LIUKITY

nruedadbpruku
3. |Peanm3anmst mbIusT INonyuyenue npuObLTH OT
peaI3alum

DHHAHCOBO-IKOHOMHUYECKOe 000CHOBaHUe NMpoOeKTa. BHen-
peHHE MpeAaraeMoro MHHOBAILIMOHHOTO criocoba o0padoTKU sUIl B
MPOM3BOICTBEHHYIO JAEATENbHOCTh HMHKYOaTOPHO-TITULIEBOTYECKUX
MIPEeNNpUATHN TPeOyeT OIEHKH 1eJIecOo00pa3HOCTH WHBECTHUIIHMA, OC-
HOBaHHOM Ha pacueTe SKOHOMHUYECKUX MoKa3zareeli 3pdhekTuBHOCTH
peanu3anuy OM3HEC-TIPOEKTA.
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C yd4eToM TOro, YTO KPYyIHBIE MPEANPHUATHS 00IagaioT J0cTa-
TOYHBIMH PECypCaMH JUIS PeaTn3allii MHBECTHUIIHOHHBIX IIPOEKTOB,
TO OLleHKa 3()(HEKTUBHOCTH POU3BOAMIIACH TSI MUKPOTIPEITIPHATHS,
KOTOpOE AJISl TIPOU3BOJCTBA CYTOYHBIX HBITUIAT OyIeT HCIIOIb30BaTh
140 xyp-necymek u uakyoarop NJIb —50 na 770 suu. C momorbio
mporpaMmsl Project Expert paccunrans mokasarenn 3(Gp(HeKTHBHOCTH
peain3ani HHBECTUIIMOHHOTO MpoeKTa (Tadbmuna 2).

CTouMOCTh peair3anuy MpeCcTaBIeHHOT0 HayYHOTO MPOeKTa
cocTtaBisieT 225 ToIC. pyOIiel, B TOM YHUCIIe:

1. CobGcTBennsbie cpencTra B pazmepe 97 500 pyo.

2. 3anpammBaeMble HHBECTULUH B (hopMe TPUBICUEHUS Kpat-
KOCPOYHOTO OaHKOBCKOTO KpeauTa B pazmepe 127 500 pyOueti.

Tabnuna 2.01enka 3 hEeKTUBHOCTU IIPOSKTA
(ctaBka AUCKOHTUpPOBaHUA—25%0)

C bes
IToxazarens
HCIIONIb30BaHUEM | HCIOJIb30BAHUS
00ITy4aTensHOT0 | OOMy4aTeIbHOTO
00opynoBaHUs o0opynoBaHus

CpoOK pacCMOTpEHHS TPOCKTA, MEC. 39 63
JIMCKOHTUPOBAaHHBIN TIEPUOST
OKyNaeMOCTH, MeC. 26 54
UmncThlil MpUBEIEHHBIHA T0XO0M, PYO. 46 834 8 669
MHpexc npuOBUTEHOCTH 1,43 1,10
MoauuuupoBaHHas BHyTPEHHSST HOpMa
peHTabensHoCTH, Y% 30,13 22,02

Kak BugHO W3 Tab. 2, IpUMEHEHHE MPEIOKESHHOTO Crocoba
MOBBIIICHHUS BBIBOJUMOCTH IIBIILIAT OO€CIeunBacT OoJiee OBICTpHIN
BO3BpaT KalMTaJIbHBIX BIIOKCHHI B peaau3allii0 OM3HEC-IPOCKTa
(TMCKOHTUPOBAHHBIN CPOK €r0 OKYMAeMOCTH B JIBa pa3a MEHBIIIE).

JlauHbIii (akT MO3BOJSAET CHENATh BBIBOA O MEPCHICKTUBHOCTH
MIPAKTUYECKON peanu3anid TPEIJIOKEHHOTO CIoco0a OOIydIeHIs
WHKYOAIMOHHBIX SUI Kyp YIBTPaUOIETOBHIM H3IyYCHHEM Ha
MPEPUATUAX JIIO00r0 pa3Mepa, BHEIPEHHE KOTOPOro O0EeCTIeUUT
MOBBIIIICHHE 3(PPEKTUBHOCTH MPOU3BOICTBEHHON JIEATEIBHOCTH B
00JIacTH NTHUIIEBOJICTBRA.
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Bukrtoposa T.C.,

JOTICHT KadeAphl IPUKIIaTHON HHPOPMATHKN ¥ HHPOPMAITHOHHBIX
texuonoruit punnana ®I'bOY BIIO «MI'MV» 1. Bsazbema;
MymxkaroBa M.C.,

CT. IpernoAaBaresb KadeIpbl MEHEIKMEHTa U 3KOHOMUYECKOTO
ananm3a pumuana @I'bOY BIIO «MI'MVY» 1. Bszbma;
3apaBusiea E.B.,

acCHUCTEHT Kadeapbl MEHEIKMEHTA 1 SKOHOMHYECKOTO aHan3a
¢bummana ®I'BOY BIIO «MI'NY» 1. Bszpma;

Psounckan C.C.,

ACCHCTEHT KadeIpbl NPUKIAJTHON HHOOPMATHKH

¥ MH(QOPMAIMOHHBIX TEXHOJIOTHH (prrana

®OI'bOY BIIO «MI'M1VY» 1. Bsazpma

IIpoexTHpOBaHNE ABTOMATH3UPOBAHHOIO padoyero Mecra
3aBeAyouiero kageapoi NpuUKIaIHO HHPOPMATHKHA
M MH(POPMALMOHHBIX TEXHOJIOTHii
pummana @Oy BIIO «MI'TY» B 1. Bsizbme

Bricmiee yaeOHOe 3aBeieHIe CETOAHI—ATO CIOKHBIN y4e0HO —
XO3SCTBEHHBIN KOMILJIEKC C MHOTOYHCICHHBIMU BHEIIHUMU U BHYT-
peHHUME cBsi3siMH. W ynipaBieHnue xadenpoii, ee mHOOPMAIMOHHBI-
MH [IOTOKaMH, Y4€OHBIM IPOLIECCOM, JOKYMEHTOOOOPOTOM U MPOUH-
MU TIpolleccaMy MPEACTaBIsAET COOOH CIOKHYIO CHCTEMY, MEJIKHE
W KpYITHBIE 33/1a491 KOTOPOW TECHO CBSI3aHBI MEXTy COOOH.

Breapenne nHGOpPMAIMOHHBIX TEXHOJOIUH BO Bce cdepsl jae-
SITENIBHOCTU OOYCJIOBJICHO CTPEMHUTEIbHBIM PAa3BUTUEM HAyKH, Kaue-
CTBEHHBIM CKaYKOM BO3MOXKHOCTEH 4elloBeKa, MOCTOSIHHO PacTyIIH-
MU oObeMaMH MH(OpPMALNH, CIOKHOCTHIO MPOMCXOSIIUX MPOLEC-
coB U siBneHuil. He obommia ctopoHoi nHGOpMATH3aLKsl U BBICIIYIO
IIKOJTY.

AxkTyanpHOCTh mpoektupoBanusi APM 3aBenyromero kaden-
poiti pummana ®I'BOY BIIO «MI'MY» B 1. Bsazema 00ycnoBieHa He-
CKOJIbKAM TIPUYUHAMHU.

B opranmzannonHo# cucteme HanOosee TPYIOEMKHMH SIBIIS-
IOTCS TIPOIIECCHI, CBsI3aHHBIE C 0OpabOTKOM IOKYMEHTOB — cOOp,
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HaKoIUIeHHe, MpeoOpa3oBaHue, OTOOpakeHHe, XpaHEeHue, Iepenada
u BbIBOI. IIpakTHuecku Bce COBpEMEHHbBIC BUABI AEATEIBHOCTH Ue-
JIOBEKa HEMBICIUMBI 0€3 HCII0Ib30BaHMs COBPEMEHHBIX MH(pOpManu-
OHHBIX CpPEACTB, KOMITBIOTEPHBIX TEXHOJOTHH. Tarkke OTHHMaeT
MHOTO BPEMEHH TOHCK U 00paboTKa HECTPYKTypHUpOBaHHON HH(OP-
Malluu.

HesitenbHOCT KadeApsl CBsizaHa ¢ OOJBIIMM KOJMYECTBOM
JOKYMEHTOB: IMPHKa3bl, Y4eOHbIE IUIAHBI, CIIyKEOHBIC 3aIHCKH, BbI-
IIUCKH U3 y4eOHBIX IITAHOB.

Bo3pacraer BepOATHOCTh MOTEPU WM CIAYyYalHON MOpYU N10-
KyMEHTallUl u3-3a ee HeOe30macHoro xpaHeHus. Takxke OoTMeueHa
Her(PEKTUBHOCTh TpOIlecca CO3MaHUs OTYETOB, YTO CIIOCOOCTBYET
3aMEAJICHUIO [IOCTyNa M IOJydyeHHs HeoOXxoaumMon HHGopMauu,
a TaKkXKe K ee IOUCKY.

B cBs3M ¢ BBIIEU3I0KEHHBIM OBIJIO MPUHATO PEIIEHHE O pas-
pabotke APM 3aBenyromero kadenpoi ¢mmana ®I'bBOY BIIO
«MI'1Y» B 1. BsizpbMa [1s1 aBTOMATH3aIMK 9acTH (YHKIUN 3aBEy-
tomiero kageapoi.

Lenpro paboThI SABISIETCS IPOCKTUPOBAHUE aBTOMAaTU3UPOBAH-
HOTO pabodero mecra 3aBeayromiero kKadenpoit «lIpuknamgHoit wH-
¢dbopMaTHKK U WHPOPMAIIMOHHBIX TEXHOJOTHID» (Jajiee Mo TEKCTy—
[MUUT) punmrana GI'BOY BIIO «MI'V» B T. Bsizbma.

OOBeKTOM HCCIIeA0BaHNs HAydHOU paboThl sBisieTcs: Kadeapa
[MUUT dunmana ®I'BOY BITIO «MI'MY» B 1. BsizbMe.

[Ipeamerom paboTHI sBIIsIETCST paboyee MECTO 3aBEAYIOIIETO
kagenpoit [IMUT dpunnana GPI'BOY BIIO «MI'NY».

Kadenpa B ynuepcurere—310 00beAMHEHHE TIPO(ECCOPCKO —
MPeroAaBaTeIbCKOTO COCTaBA M HAYYHBIX PAOOTHUKOB B OJHOW WJIH
HECKOJIBKUX TECHO CBSI3aHHBIX MEXIy coOOH oTpaciisix 3HaHui. Ka-
¢denpa «llpuknagHoit uHGOopMaTUKK U UHPOPMALMOHHBIX TEXHOJIO-
THii» SBJISIETCS OCHOBHBIM CTPYKTYPHBIM TMOJpaszesieHneM Quimnaia
OI'bOY BIIO «MI'MY» B 1. Bazeme, sBIsieTcsl MPOQMITHPYIOIICH
(BeImyckaroreit) mo cneunansHoctu: 080801 «lIpuknannas ungop-
MaTHKa B 9KOHOMUKey, crienuanu3aniu «Koproparneable HHPOpMa-
LIMOHHBIE cucTeMbl», W Hampasiennto: 230700 «llpuknagnas wH-
(dopmaTHKa», OCYIIECTBIAECT y4yeOHYIO M METOAMYECKYIO paboTy
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B COOTBETCTBUH ¢ ['ocyaapcTBeHHBIMH 00pa30BaTEIbHBIMU CTaHIAP-
tamy, DenepansubiMu  [ocynapcTBeHHBIMH — 00pa30BaTEIbHBIMU
craHmapraMu W JuneHsuer ¢ummama PI'BOY BIIO «MI'MY»
B I. BsA3bMe, a Takke HaydHO-HCCIIEI0BATEIbCKYIO M BOCIUTATEIb-
HYIO0 pabOTy cpelu CTYJEHTOB, MOBBILICHNE KBATU(QHUKALNHN CHElHa-
JIMCTOB.

OcHOBHBIMH LIeTSIMH KaeApsl ABISIOTCSA oOecriedyeHue Kade-
CTBEHHOH MOATOTOBKH CHELUAINCTOB B COOTBETCTBHU C TPeOOBaHU-
sMu T'ocynapcTBeHHBIX 00pa30BaTeNbHBIX CTaHAApTOB, Denepab-
HbIX ['ocynapcTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U JIMLEH3UEH
¢mmana ®I'BOY BIIO «MI'Y» B 1. BsizpMe 1o HampaBieHHIO MOJ-
rotoBku (cnermansHoctn) 080801 «IlpukmagHas wHOpMaTHKA
B 9KOHOMHKE» C IPUCBOCHHEM KBaIH(UKALMU CIIELHUATHUCT, IO Clie-
OyrommM HanpasiaeHusM noarotoBku: 230700 «IIpukmamnas wH-
(dopMaTrka», ¢ TPUCBOCHHEM KBIM(UKAIMU OakalaBp, a TaKKe
OCYIIECTBIIEHHE HAYYIHOM, METONWYECKON M BOCIHTATENHHON pabo-
TBI.

Nudopmanmonnas cucrema kadenpel punuana GI'bOY BI1O
«MI'1Y» B 1. Bsi3bMma npezacTaBnsieT coO0H B3aMMOCBS3aHHYIO COBO-
KyIIHOCTb CPEICTB, METOAOB M NEPCOHAJA, UCTIOIb3YyEeMBbIX Ul Xpa-
HeHHs, 00padOTKH, ¥ BbIaYM MHQOPMAIMKM B MHTEpecax JOCTHKe-
HUS TIOCTABJIEHHOW 1ieJid. B cucTteMe MOXHO BBIICJIUTH CIIEAYIOIINE
obecrieunBaroine MHOOPMALMOHHBIE MOACUCTEMBL: NPABOBYIO, Op-
TaHW3al[MOHHYI0, HH(GOPMAIMOHHYIO, MPOrPAaMMHYI0, CHCTEMHYIO,
MaTeMaTHYECKYIO M TEXHUYECKYIO.

[Iponecc npoextupoanuss APM HaumHaetcs ¢ 3tana Gpopmu-
poBaHUs TpeOOBAaHMH K HEW, KOTOPBIM BKJIIOYAET INIAHUPOBAHHUE Pa-
00T MO TMPOEKTUPOBAHUIO TPOTPAMMHOTO OOECIeUeHHs, Onpeaese-
HUE LeJIed pa3paboTKH, IpeBapUTENbHY0 S3KOHOMUYECKYIO OLICHKY
MIPOEKTa, a TAKXKE IPOBEACHUE 00CIeJOBAHMS AESTEIbHOCTH aBTOMa-
TH3UPYEMOTO 00BEKTa C TIOCIELYIOIINM MTOCTPOCHUEM MOJIENH «AS—
IS» («kak ecTb»), OTpaXKaroIIeH CyIIEeCTBYOIIEEe Ha MOMEHT 00cIe-
JOBaHHS TOJIOKEHHUE JIe)1 HAa O0BEKTE aBTOMATH3alLNH, TO3BOJISIOLICH
MIOHSATH, KAKHE HEOCTATKH €CTh B JEATENBHOCTH MH()OPMAIIMOHHOM
CHCTEMBI TI0 00paboTKe U 1IeJICBOMY HCITOJIb30BAHUIO HMH(POPMAIIUH,
c(hopMyIHPOBaTh MPEJIOKEHUS 10 YAYUIICHUIO cuTyaund. Mopenb
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AS —IS no3BosseT BBISICHUTD, «4TO MBI JEJIA€M CETOAHS». AHAIN3
(YHKIIMOHAJIIBHONW MOZEH MO3BOJISIET IOHATb, IIe HAXOSITCS Haubo-
nee cinaOble MecTa, B 4eM OyIyT COCTOATh IPEUMYINECTBA HOBBIX
MPOLIECCOB U HACKOIBKO TIyOOKMM W3MEHEHHSIM MOABEPTHETCS CY-
LIECTBYIOUIas CTPYKTypa opraHuzanuu. Jletanusamusi MpoLEcCcOB
MIO3BOJIICT BBUSIBUTH HEIOCTAaTKU OpPraHU3aLuy Jaxke TaMm, Iae QyHK-
LIUOHAIBHOCTh Ha TIEPBBIN B3NS KAXKETCSl OUEBUIHOM.

B cooTBeTcTBHE C HCCIeIyeMOU PeaIMETHON 001acThIO y 3a-
Beaytomero kadenpoit [IMUT dummana GI'BOY BIIO «MI'MY»
B I. Bsi3bMa CyIiecTBYIOT cienyroniye BHEIIHUE CYLIHOCTH, C KOTO-
PBIMU TIPOMCXOINT B3aMMOJEHCTBUE B BHJIC MH(POPMAIMOHHBIX MO-
TokoB: Jlupekrop ¢mmmana, 3am. mupekropa mo HMP, mo VYBP,
YueOnsrii otnen, [IpenoxaBarenu, Otnen kaapos, [IpuemHas komuc-
cust, YueHslil coBeT Gunmnana, OTaen kadecTsa.

B xozme paboTbl ObUM BBHISBICHB WHPOPMAMOHHBIE TTOTOKH,
KOTOpBIE MPUCYTCTBYIOT B AesrenpHOCTH Kadenpsl [IMUT ¢unmana
OI'bOY BIIO «MI'MY» B . Bsizpbma. OHU ObUIM TIpeACTaBICHBI
B Buae moaenu AS —IS 3aBenyromero kadeapoit [IMUT OI'BOY
BITIO «MI'1VY» B 1. Bsa3pma. Ha ux ocHOBe ObUIH BBISIBJIEHBI 3a7a4H,
IUISL peLICHHUs KOTOPBIX HEOOX0ANMO pa3padoTaTh aBTOMAaTH3UPOBAH-
HOe pabouee MECTO 3aBenyrolnero kadenpoi. B opraHuzaiuoHHON
cucreMe HanboJee TPYIOSMKHMH SBISIOTCS MPOIECCHI, CBSI3aHHBIC
¢ 00paboTKON JOKYMEHTOB—COOp, HaKOIUIeHHE, Mpeodpa3oBaHUeE,
oToOpakeHHe, XpaHeHHue, nepeiada ¥ BBIBOA. [IpakTHYeCcKH Bce co-
BpPEMEHHBIE BUJIBI JICATCILHOCTH YeJIOBEKa HEMBICIIMMBI 0€3 UCTIONb-
30BaHUSl COBPEMEHHBIX MH()OPMALMOHHBIX CPEICTB, KOMIIBIOTEPHBIX
TexHOJOorui. Taxke OTHUMaeT MHOTO BPEMEHHU IOUCK U 00paboTKa
HECTPYKTYpPHPOBaHHOH HH(OPMAIIHH.

HesitenbHOCT Kadenpsl CBsi3aHa € OOJBIIMM KOJHYECTBOM
JOKYMEHTOB: IIPHUKa3bl, Y4eOHbIE IUIAHbI, CIIyEOHbIC 3aIHCKH, BbI-
MUCKH U3 y4eOHBIX IUTAHOB.

Bo3spacraer BepOATHOCTh MOTEPU WM CIYyYalHOH MOpYM J10-
KyMEHTallul u3-3a ee He0e30macHOro xpaHeHus. Takxke oTMeueHa
Hea((HEKTUBHOCTH Mpollecca CO3/IaHusl OTYETOB, YTO CIIOCOOCTBYET
3aMEIJICHUIO JIOCTYNa W TIONyYeHHsT HeoOXoauMol wuHpopMaiuy,
a Takke K ee moucky. IloaTomy Obliia BBISIBIIEHA aKTyalbHOCTH pas-
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pabotku APM, ¢yHKUMOHAIBHBIE BO3MOKHOCTH KOTOpOro obecre-
YaT BBITIOJHEHNE HEOOXOAMMEBIX 003aHHOCTEH 3aBenyromiero kaden-
poii.

Pazpaborannoe mporpaMmHoe oOecriedeHne NpUBENEeT K Ciie-
JYIOIIMM pe3ynbTaTraM B padoTe:

— OCBOOOINT OT PyTHHHOW PYYHOH PabOTHI MO TPYyMIIHPOBKE,
COPTUPOBKH, TOUCKY WHPOPMAIMX U3 CIIPABOYHHKOB;

— TMOBBICHT JIOCTOBEPHOCTH pe3ylNbTaTUBHOM WH(OpMAaIHY,
TOYHOCTH Pacyera;

— TIOBBICHUT CKOPOCTH 00pabOTKH JOKYMEHTAINH;

— yOpocTUT (pOpMUpPOBAHUE OTYETHOCTH;

— JTaCT BO3MOXXHOCTBH PENaKTUPOBAaHUSA HEOOXOAMMOHN WHGOp-
MaIiH Ha JIFOOOM dTare pa3padoTKu JOKYMEHTa;

— MO3BOJIUT XPaHUTH JOKYMEHTBI, KaK B JJIEKTPOHHOM, TaK
1 OyMa)KHOM BHJE, 00ECIEUUT BO3MOKHOCTh OBICTPOrO BOCCTaHOB-
JICHUS YTPAuE€HHOTO OyMaXKHOTO JOKYMEHTA.

Pa3zpabotka u BHempeHne APM nmacT BO3MOXKHOCTh XPaHUTh
HEOOXOAMMYIO B paboTe HH(GOPMAIIMIO B HY)KHOM 00BbEME C BO3MOK-
HOCTBIO NPEJOCTaBICHUS UCIIONb3YEMBbIX B Pa00TE BBIOOPOK arperu-
POBaHHBIX JAaHHBIX, YTO, B CBOI OYEPEb, IPUBEIET K MOBBILICHHUIO
OTIEPaTUBHOCTH 00pab0TKM MH(POPMALIMK U €€ HCIONb30BaHuUs, CO-
3[AHUI0 €IWHON 0a3bl JUIs TIOATOTOBKH JIOKYMEHTAIMU AJISl TIOJTyde-
HUSI IOJTHOM KapTHHBI O COCTOSTHUHM €71 Kadeapsl.

Hcnoab3oBanHasi Juteparypa:

1. ®enepanpubiid 3ak0H Poccuiickoit deneparu «O6 obpazo-
BaHuu» oT 10 utomnst 1992 1. Ne 3266 —1 (pemakuust ot 10 urons 1992
r. N 3266 — 1).

2. @enepanbHbI 3aKOH «O BBICIIEM U ITOCIEBY30BCKOM IIPO-
(eccroHanbsHOM 00pa3oBaHum» OT 22 aBrycra 1996 . Ne 125 — @3.

3. TumoBoe mnojoxeHHe 00 0OPa30BaTENbHOM YUPEKACHUH
BBICIIIEr0 MPO(GECCUOHATBHOr0 00pa3oBaHus (BbICIIEM Y4eOHOM 3a-
Beaernn) PO ot 14 derpans 2008. Ne 71.

4. Ilpuxa3 MunucrepctBa obOpazoBanusi PO Ne 790 ot
05.11.1999.

5. CBHIETENbCTBO O TOCYJApCTBEHHOW aKKpPEAWTAIlUU
AA 001350 per. Ne 1318 ot 23.06.2008.
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6.[Tomoxenue o pumuare ®I'BOY BITIO «MI'MY» B 1. BsizbMma,
2006.

7. Ilonoxenne o kadenpe «IIpuknagHon nHOOPMATHKHA U MH-
(hopMaIMOHHBIX TEXHOIOTHIY, 2011

8. ABTromMaru3upoBaHHBIE HMH(OPMALMOHHBIE TEXHOJOTHU
B okoHoMuke: YueOHuk / Ilom pem. Ilpod. I'A. Turopenko. — M.:
IOnutH, 2005. — 399 c.

9. Ky3un, A.B. ba3bl nannbix: yuebHoe mocobue ajst By30B /
A.B. Ky3un. — M.: Axagemns, 2005.-320 c.

10. MadopMannoHHBIE CUCTEMBI B YKOHOMHKE: YUeOHOE I0-
cobue/mox pen. mpod. J.B. Uucroa. — M.: UHDOPA-M, 2009 —
234 c.

11. PomanoB A.H., OgurnoB b.E. MHdopmarmonHsie cucre-
MBI SKOHOMUKE (JICKLIUH, YIpaKHEHHS U 3a7a4n): YueOHoe mocodue.
— M.: ByzoBckuii yue6HuK, 2007. — 300 c.

12. [upoxkos JI.A. UHDOpMaIiOHHBIE TEXHOIOTHH B 3KOHO-
Muke: YueOHoe mocodue, 2-e u3f., crepeotur. — M.: MI'TITY, 2007. —
252 c.

13. Odwummanerenii caitt MI'MY. O6mas wabopmanusa. Muc-
cus. http://www.msiu.ru/general/mission.php.
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I'onuapoBa A.H.,

ctyneHt 1V xypca ¢unmmnana HOY BIIO «MoCKOBCKHIT HHCTUTYT
rOCYIapCTBEHHOTO YIPaBIeHUs U npaBa» B CMOJIEHCKOM 001acTy;
Meabkuna FO.P.,

CT. IpernoAaBareib KadeIpbl TYMAaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
muctmroinH Grmrana HOY BITO «MocKoOBCKHiT HHCTUTYT
rOCYIapCTBEHHOTO YIPaBiIeHus U TpaBa» B CMOJIEHCKOW 0051acTH,;
Puiannnenkosa E.H.,

ctyneHT 1V xypca ¢unuana HOY BITO «MockoBCKUil HHCTUTYT
rOCYIapCTBEHHOTO YIPAaBJIEHUs U npaBa» B CMOJICHCKON o0nactu

IOpnanyeckasi KINHAKA KAK HHCTPYMEHT peajiu3aluu
rocylapCcTBEHHOM MOJMTHKH 10 Pa3BUTHIO
NPaBOBOil KYJbTYPbl IPAKIAH
U 3J1eMEeHT HerocyIlapcTBeHHOM cCHCTeMbl OecnIaTHOI
IOPHANYECKON MTOMOILIM HACEJICHUIO

KpanuguiupoBanHas HOpUAMYSCKAs IOMOIIb  OKa3bIBACT
OTPOMHOE BIHSHUE Ha (DOPMHUPOBAHUE MPABOCO3HAHUS W TOBBIIIIE-
HUE YPOBHS TMPAaBOBOW KYIBTYpHl HAaceleHHs. 3aKOH O OecIIaTHOH
IOpUANYECKON MTOMOIIX , BCTYNUBIIUHN B cuity ¢ 1 ssHBapsa 2012 rona,
OTHOCHUT K YyYaCTHHKAM HETOCYIapCTBEHHOW CHCTEMbI OECIIIaTHOU
FOPUINYECKON OMOIIM IOPUANYECKUE KIMHUKU U HEroCylapCTBEH-
HBIE IEHTPHI OECIIATHON IOPHANYECKO momomiu. B cBsi3u ¢ 3Tum
MIpeICTaBIsAeT 0COOBIN HHTEpEC MpoBeNeHNEe aHanm3a padotel FOpu-
nudyeckol kuHUKM ®Punmana HOY BIIO «MOCKOBCKUI MHCTUTYT
TOCYIapCTBEHHOTO YIpaBlieHHWsT W TpaBa» B CMOJEHCKOH o0macTw,
koropasi (yHkimonupyet ¢ 2007 roga U UMeEeT JTOCTATOYHBIN OIBIT
paboTel. B mpencTaBneHHOM UCCIIEIOBAaHUM U3y4aroTcsl oOpaiieHus
rpaxaaH Mo FOPUANYECKAM BOIPOCAM, 0OOCHOBBIBAIOTCS KOHKPET-
HbIC BO3MOXXHOCTH B3aMMOJICHCTBHS ¢ AJMHUHHUCTpalueil oOnactu
B 9TOM BOIIpOCE.

AKTyaNbHOCTh Hay4HOU paboTHl 00YyCIIOBJIEHA TEM, YTO IMPO-
ONeMbl TOJMy4eHUs] OeCIUIATHOH W CBOEBPEMEHHOW OPHIUYECKON

! ®Denepanpblil 3akoH oT 21.11.2011 N 324 — ®3 «O OecruiaTHO# OpHIMYECKOI
oMoty B Poccuiickoii @enepanuny // «Poccuiickas razeran, N 263, 23.11.2011.
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MOMOILH, €€ JOCTYHHOCTH SIBJISIIOTCSI BECbMa BaKHBIMH ISl CpENIHeE-
CTaTUCTUYIECKOTO POCCHSHMHA CETOAHS B CHIIy HECOBEPLICHCTBA He-
KOTOPBIX aClEKTOB (DYHKIMOHHWPOBAHUS €€ CHCTEMBbI, IOPUINIECKUE
KIIMHUKHA BOCTPEOOBaHBI HACEIICHUEM.

Lenpto HayyHOH paboOTHI SIBISIETCS aHAIN3 MEPCIEKTUB JAes-
tensHOCTH Opuanueckoit kimmankun Oumuana HOY BIIO «MockoB-
CKUIl MHCTUTYT TOCYIapCTBEHHOTO YIpaBIECHUs U paBa» B CMOIECH-
CKOHM 00JlacTH Kak MHCTPYMEHTa pealu3alliid roCyIapCTBEHHOU IO-
JUTHKY 10 Pa3BUTHUIO IIPABOBON KYyNBTYpPhI IPaXaH U JIEMEHT HEro-
CYIapCTBEHHOW CHUCTEMBI OECIIaTHOW IOPUAMYECKON TIOMOIIM Hace-
JICHUIO.

3amaun paboThl: MPOBECTH AHAIN3 PA3BUTUS U AEATEIBHOCTH
IOPUIMYECKUX KIMHUK B Poccuu u 3a pyOexoMm; mpoaHaIu3upoBaTh
nestensbHocTh FOpunuueckoit kimmauku Gunuana HOY BIIO «Moc-
KOBCKHI MHCTUTYT TOCYJJapCTBEHHOTO YIpaBieHHs U mpasa» B CMo-
JICHCKON 00JacTH; BBIIBUTH MPOOIEMBI OKa3aHHs OECIUTaTHOW IOpH-
JUYECKOM TIOMOIM HACENCHWI0 YKa3aHHOW KIMHHUKOW, 000CHOBATh
BO3MOXHOCTBH COTPYAHUUICCTBA C OpraHaMu HCIIOJIHUTEIILHOM BJIACTH
B cepe peanar3auny rocy1apcTBEHHOM MOJUTHKY MO Pa3BUTHUIO TIpa-
BOBOH KyJIBTYPBI TPaKAaH.

HCpBI)IC IOPUIUYCCKUEC KIIMHUKU IMMOABUJIMCH B EBpone B KOHIIE
XIX Beka, B Poccuu ke HCTOpUS UX CYIECTBOBAHUS HACUUTBHIBAECT
HEMHOTUM Oolee MmoiayTopa JecsiTKoB JeT. B coBpemenHoii Poccun
TMOHATHE «IIPpaBOBaA KJIIMHHKaA)» BIICPBLIC BBEIACHO HpI/IKaSOM Muno-
opazoBanust PO ot 30.09.1999 Ne 433 «O npaBOBBIX KOHCYIBTAIUIX
(«mpaBOBBIX KIMHUKAaX») AJIsl HaceJIeHUsl Ha 0a3e By30B, OCYILECTB-
JISIONIMX TTOATOTOBKY IOPHIMUECKHX Kaaposy’. Ho, HecMoTps Ha Go-
Jiee 4eM JIECSTUIIETHUN CPOK CYIIECTBOBAHUS IOPUANYECKUX KIMHHUK
B Poccuu, HayuHbIe HccieqOBaHUS BIUSHUA UX (YHKIMOHUPOBAHUS
Ha TPaBOCO3HAHWE W PAa3BUTHE NPABOBOW KYyJIBTYPBl POCCHHCKHX
rpaxaaH NpakKTUIC€CKU OTCYTCTBYIOT.

B macrosmee Bpems DexepanpHbiii 3akon ot 21.11.2011

2l'Ipmca?, Muno6pazosanust PO ot 30.09.1999 N 433 «O npaBoBBIX KOHCYJIBTALIUIX
(«TIpaBOBBIX KJIMHMKax») JUI1 HaceleHHWss Ha 0a3e BY30B, OCYIIECTBISIOMINX
MOJTOTOBKY FOPUINYECKUX Kanpoy // «bromrerens MuHOOpazoBanus Pdy», N 11,
1999.
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Ne 324 — @3 «O OGecrutatHON rOpUIUYeCcKOi moMoIu B Poccuiickoit
®denepannmy 3aKpenui CTaTyC IOPUINYECKUX KIUHUK KaK y4acCTHH-
KOB HErOCYJapCTBEHHOW CHCTEMBl OKa3aHHs OeCIUIaTHOH ropuaude-
CKOM ITIOMOIIY HACEJICHHUIO.

ObparuBmincy B HOpugmueckyto kinuHuky Ounmana HOY
BIIO «MoOCKOBCKHIT WHCTHTYT TOCYJAapCTBEHHOTO YIPaBICHHUS
u npaBa» B CMoneHcKko# obnactu (manee — Knunuka), mrobas xare-
ropus rpakJaH MOXKET OECIIaTHO TMOJyYUTh IIUPOKHIA CIIEKTp IOpH-
JUYECKOM TOMOINM: YCTHBIE KOHCYIBTAllUW, COCTABICHHE HCKOBBIX
3asBJIEHUI, COCTABICHHE DKCIEPTHBIX 3aKIIOYCHUH, MOATOTOBKA H
noiava aneUIIUOHHBIX, KACCAIMOHHBIX, HAA30PHBIX Kalo0, mpen-
CTaBUTEIILCTBO MHTEPECOB JOBEPUTENSA B CyAe€, NMOATOTOBKA BO3pa-
KCHUH Ha alleJULILMOHHBIC U KaCCallMOHHBIE )KaI00bl.

B pesynbrare aHannza npakTuku pabothl KIMHUKK ObUTH BbI-
SIBJICHbI HanOoJiee pacnpocTpaHeHHbIE MPOOJIEMBbI, KOTOPBIE MPHUXO0-
JUTCS PEIIaTh CTYACHTaM-KOHCYIBTaHTaM: IPOITYCK CPOKOB; OILINOKH
B OIPEIEIICHUU MOABEIOMCTBEHHOCTH U MOACYIHOCTH AEIN; OTCYT-
CTBHE OCBEAOMIICHHOCTH O CIoco0ax 3alluThl CBOMX MpaB M O Tpe-
nenax ux peanusauuu. [Ipu 5ToM B GONBLIIMHCTBE CIIydacB IPAaBOBbIE
po0IeMbl BOZHUKAIOT M3-32 HU3KOIO YPOBHSI IOPUIMUYECKOH (TIpaBo-
BOI1) IpPaMOTHOCTH HacCeJEHUsI.

B nacTosimee Bpemsi mpoOnema IOpUAMYECKOW TPaMOTHOCTH
HaceneHus noctasieHa B Poccuiickoit denepanu B KayecTBe rocy-
napcTBeHHOW Ha BeiciieMm ypoBHe. B 2011 rogy Ilpesunentom Poc-
cuiickoit deneparun OblTH yTBEPKIAEHBI «OCHOBHI TOCYJapCTBEHHON
nmonuthku Poccmiickoit deneparu B cdepe pa3BuTHS TPaBOBOU
IPAaMOTHOCTH M IIPAaBOCO3HAHMS Tpaxkaam» . Pasnen IX B xauecTse
Mep TOCYIapCTBEHHOW TOJIUTHKHU MO TOAJEPIKKE WHCTUTYTOB Tpax-
JAHCKOTO O0IIecTBa 3aKpeIUIsieT BhIACICHNE IPAHTOB U MCIIOIb30Ba-
HUE TOCYJJapCTBOM HMHBIX MEp MATEPHAJIbHOIO COAECHUCTBUSA, a TaKXKe
HEMaTepHaIbHOTO TOOIIPEHUs] HEeTrOoCYJapCTBEHHBIX OpraHU3aluil,
CO3JIAIOUINX ¥ PAa3BUBAIONINX HETOCYAapPCTBEHHBIE (DOPMBI TPABOBOTO
MIPOCBEUIEHMS] U MOBBIIIEHUS] IPAaBOBOW I'PAMOTHOCTH M IPaBOCO3Ha-

*OcHoBbI rocyaapcTBeHHo# nonutuku Poccuiickoit Menepanuu B cdepe pa3BUTHS
MIPAaBOBOH TI'PaMOTHOCTH ¥ TIpaBOCO3HaHWSA TrpaxnaH (yrB. IIpesmmentom PO
28.04.2011 N IIp — 1168) // «Poccuiickas razera», N 151, 14.07.2011
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HUS TpakJaH, UHPOPMHUPOBAHUS M IOPUAMYECKON MOMOIIX 3a CUET
COOCTBEHHBIX CPEICTB Ha YCJIOBUSAX COLHMAIBHOIO IapTHEPCTBA,
a TaKXXe COICHCTBYIOIIMX peaju3allu IOCYIapCTBEHHON MOIUTUKU
B BOTIPOCAax MOBBIIIEHHUS [IPABOBOH KYJIBTYphl 1 OPMHUPOBAHUS TIpa-
BOCO3HAHMS I'PaXaaH.

CymectBoBaHue ¥ (YHKIHMOHHUPOBAHUE IPABOBBIX KIMHHUK
B Poccun, nonnepxuBaeMbIX TOCylapcTBOM, MO3BOJNMUT CO3JaTh He-
00XOIMMBIH OaaHC BKJIaJa rOCyIapCTBEHHBIX M HETOCYIAapPCTBEHHBIX
WHCTUTYTOB, 3aHUMAIOIMXCSI BOIPOCAMU IPEOCTABIECHUs Oecat-
HOM IOPUINYECKON TTOMOIIIH.

B nacrosmee Bpems nepen corpynHukamMu KimHuKM B Kade-
CTBE IPUOPUTETHON CTOMT OOHA 3ajada—TIPUBUTUE CTYICHTaM —
opHrcTaM Mpo¢eCCHOHATIBHBIX MPAKTUIECKUX HABBIKOB M KOMIIETEH-
nui. Eciiu OBl ee e TeIbHOCTh MMeNia MOJICPIKKY AJMUHHUCTPAIIUU
CMoneHckol 00JacTH, 3TO MO3BOJIMIIO OBl BO TIABy yIVia TIOCTaBUThH
BOXHEHINYIO COLMANBHYIO 3aJady — OKa3aHHue KBaJIM(HUIUPOBAHHOM
IOPUIMYECKONH IOMOIIM HacejleHHuo. HecoMHEHHO, BblAEIsIeMbIE
CPEICTBa MpPH 3TOM JOJDKHBI HOCHTH CTPOrO IEJEeBOH XapakTep
U PacXOA0BAThCs TOJIBKO Ha HYXIbl FOPUANYECKON KIMHUKHU: 0hopM-
JICHHUE CIIELMAJIbHOTO TIOMELICHUS I IpHeMa IOCeTUTeNei, 3aKy-
Ky OpPTTEeXHUKH M PACXOJHBIX MaTepHaliOB U OIUIATy Tpyaa Mpernoja-
Barenei.

IOpunuueckas knunuka ®@unuana HOY BIIO «MockoBckuit
WHCTUTYT TOCYIapCTBEHHOTO YNpaBIeHUSA U IpaBa» B CMOJIEHCKOU
00JIacTH KaK MOTEHIMAIBHBIN yYaCTHUK TOCYapCTBEHHON MpOrpam-
MBI HOAJCPKKH HETOCYIapCTBEHHOW CHCTEMBbI OecIIaTHOM IOpHIU-
YECKOM IIOMOIIM HACEJICHUI0O HMEET CJeAyIOINe KOHKYPEHTHBIE
MIpEeNMYIIECTBA.

1. Bonbmoit onbIT padoTsl. FOpuanyeckas kinHuka Ounnana
HOVY BIIO «MOCKOBCKMI HHCTUTYT FOCYIapCTBEHHOTO YIPaBJICHUS
1 ipaBa» B CMOJIEHCKO#M 00JIaCTH O/IHA U3 MEPBBIX Hayaja CBOIO Jes-
teapHocTh. C 2007 roma Bemercs (OpMUPOBAHHE, YUYET M aHAJIM3
hiS)

2. PabGota B pa3nuyHbIX HanpamieHUsx. KOpumudeckas K-
Huka Ounmmana HOY BIIO «MOCKOBCKHI WHCTHUTYT TOCYIApCTBEH-
HOTO YIpaBJeHus u mpasa» B CMOJEHCKOH 00acTu MOMHUMO CBOEH
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OCHOBHOMH J€ATENIFHOCTH — OKa3aHue OeCIUIaTHBIX MPABOBBIX YCIyTr—
HEPEAKO CTAHOBUTCS IUIOMIANKOM peaan3aluy pa3lIndHbIX HAyYHBIX,
00pa3oBaTeNbHBIX U 'YMAHUTApHBIX IPOEKTOB: OPraHU3yeT ATl CTY-
JICHTOB KOH()EepPEeHIINH U KPYIJIbIE CTOJIBI MO aKTyaJIbHBIM MpolieMaM
MpaBa, MPOBOOUT 3aHATHA [UIS pa3iIMYHBIX TPYIIN HaceIeHus,
HaIlpaBJiCHHbIE Ha IOJHITUE YPOBHS IPABOBOM KyJIbTYPHI U T.1I.

3. Hlupokwuii cmektp ycmyr. CTyaeHTHI — KOHCYJABTAHTHI
IOpunuueckoit knmunuku Gunuana HOY BIIO «MockoBCKuil HHCTH-
TYT T'OCYIapCTBEHHOTO ympaBieHHs U npaBa» B CMoneHCkon obma-
CTU B OOJBIIMHCTBE CIy4aeB HE TOJIBKO COCTABIIAIOT TOKYMEHTHI
U OCYIIECTBIISAIOT IPAaBOBbIE KOHCYIBTALMU, HO U BBICTYIAIOT Ipe.-
CTaBUTEJISIMHU B cyae. KOHCynbTaHTbI Apyrux IOPUAMYECKUX KIMHUK
MPEACTABUTENBCTBO B CYJ€ HE OCYLIECTBIISIOT.

4. JloctaroyHasi K3BECTHOCTh B IPO)ECCHOHATBHBIX KpyTaxX.
MHorue CoTpyIHUKH TOCYIapCTBEHHBIX OPraHOB M MECTHOIO Camo-
YIIPaBICHUS 3HAIOT 0 AesaTenbHocTH FOpruauueckor KIMHUKA Ouiu-
ana HOY BIIO «MOCKOBCKHII MHCTUTYT T'OCYAAPCTBEHHOIO YIIPaB-
JICHUS ¥ npaBa» B CMOJICHCKOW 00JIaCTH U IICJICHANPABICHHO PEKO-
MEHIYIOT Tpa’kAaHaM o0pamiaTeCs B Hee 3a IOMOIIBIO.

Ha ocHoBaHuM NPOBEAEHHOTO MCCIEIOBAHHUS MOXHO CAEJIATh
nBa BbIBoZa. Bo-mepBeix, HOpuanueckas xinnuka ®dunmana HOY
BIIO «MOCKOBCKHI HWHCTHTYT TOCYJApCTBEHHOTO YIpPaBICHUA
u mpasa» B CMOJIEHCKOH 00nacTu crnocoOHa pelars TpU KpaiHe
OCTpBIC COIlHANIbHBIC TPOOIEMbI: 00ECIEUUTh JOCTYITHOCTh Kaue-
CTBEHHOH NPaBOBOM MOMOIIM JJIsl HACEICHUS;, YIYUIIUTh KayecTBO
BBICIIIETO IOPUAMYECKOTr0 00pa30BaHus; IOBBICUTH YPOBEHb IPABOCO-
3HAaHUsI M TPAaBOBOM KyNbTyphl HacesieHus. Bo-BTOpbIX, rocynap-
CTBEHHasI TIO/IJIEPKKa MOIIIa Obl CIOCOOCTBOBATh TOBBILICHUIO Kave-
cTBa ee pabOThl M pacIIMPEHHIO C(epbl AESITENbHOCTH. JTO Oyxer
BOXHEHIIUM 3TalloM pealu3aliud TOCYAaPCTBEHHOH IONUTHKH IO
Pa3BUTHIO NPABOBOM KYIBTYPHI Ipaxaad AaMuHucTpanneir CMoneH-
CKOH 00NacTH.

HcTounnkm u Inreparypa:

1. ®enepanbubnii 3akoH ot 21.11.2011 No 324-®d3 «O Oec-
IUTaTHOW topuamyeckol momormu B Poccuiickoit Deneparym» //
«Poccuiickas razeran, Ne 263, 23.11.2011.
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Ha 0ase By30B, OCYILECTBISIOIIMX IOATOTOBKY FOPHUIMYECKHUX Kal-
poB» // «bromnerens Muno6pazoBanust PO», Ne 11, 1999.

3. OcHOBHI rocynapcTBeHHON monutuku Poccuiickoir Dene-
pauuu B chepe pa3BUTHUS [IPABOBON I'PAMOTHOCTH U IPABOCO3HAHUS
rpaxaas (yTB. [Ipesnnentom PO 28.04.2011 Ne I1p — 1168) // «Poc-
cuiickas razetan, Ne 151, 14.07.2011.

4, Kiremesa W.JI. Ponps «Kimnangeckoro o0pa3oBaHus» B IMPO-
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puanst VII MexayHapoqHO# Hay4HO —TIpakTHYECKOH KOH(pEepeHINN
«AKTyanbHble NpoOJeMbl (OPMHUPOBAHHUS M COBEPIICHCTBOBAHMS
HOpPM OOIIIECTBEHHBIX OTHOIICHHI», mpoxoauBmeid 14 mapra 2012
rona B @uwmane HOY BIIO «MOCKOBCKHN HHCTHTYT ToOCylap-
CTBEHHOT'O YIpaBJleHUs U TpaBa» B CmoieHckoil obmactu. Cmo-
JeHck, 2012.
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Kapramesa O.B.,

CT. TIperoxaBaTeshb Kadeapsl IPHUKIIaTHON HHPOPMATHKH
1 HH()OPMAIMOHHBIX TEXHOJIOTHH (rinaa
®I'BOY BIIO «MI'1VY» 1. Bsa3bma;

Jemuaos A.B.,

ACCUCTEHT Kadeaphl IPHUKITaTHON HHPOPMATHKN
Y MH(QOPMAIIMOHHBIX TEXHOJIOTHH (prraa
®I'BOY BIIO «MI'1VY» 1. Bs3bma;

Psounckan C.C.,

ACCUCTEHT Kadeapbl IPHUKITaTHON HHPOPMATHKH
Y MH(QOPMAIIMOHHBIX TEXHOJIOTHH (prraa
®I'BOY BIIO «MI'1V» 1. Bsasema;

JleonoBa E.A.,

CTapIIni npenoaaBarens Kadeapsl MCHEIKMEHTA
Y 9KOHOMHUYECKOTO aHaju3a (prinaia

®OI'bOY BIIO «MI'1VY» 1. Bsazpma

IIpoexTHpOBaHNEe ABTOMATH3UPOBAHHOIO padoyero Mecra
HHCIIEKTOPAa y4eOHOro oTAesa no padore co CTyleHTaMH,
NPOXOASLIMMM NPoLEecC IOBTOPHOIO 00y4eHuUst
B puinane ®I'bOY BIIO «MI'Y» B 1. Bazbme

B pamkax naHHOro Hay4HOTO MPOEKTa OCYILIECTBJIEHA pa3pa-
00TKa aBTOMaTH3MPOBAaHHOTrO pabouero mecra (APM) mHCHekTOpa
y4eOHOro oT/iesia 1o padoTe CO CTYACHTaMH, IPOXOASIIUMHE MPOIECC
noBropHoro obOyuenus B ¢uamane OPI'BOY BIIO «MI'UY»
B I. Bsseme. B pabore ocBemieHbl COBpeMEHHBIE MMOIXOABI, METOBI
W WHCTPYMEHTHI MPOEKTHUPOBaHMsI WHOOPMAIIMOHHOTO U TPOTPaMM-
HOTO 00€CTeYeHHUs] aBTOMaTU3UPOBAHHBIX MH)OPMALIMOHHBIX CHCTEM
u pazpaboran APM uHcnekTopa yueOHOro otznena no padore co cry-
JCHTaMHM, TIPOXOISIIUMH MPOIECC TOBTOPHOTO O0yUCHUSI.

Lenpro HaygyHOTO MpOEKTa SBIsIeTCA pa3paboTKa aBTOMAaTH3H-
poBaHHOTO paboyero MecTa MHCIIEKTOpa y4eOHOro oTAeNa 1o padore
CO CTyaA€HTaMHu, IMPOXOAAIINMHU IPOLUECC ITOBTOPHOI'O OGy‘-IeHI/IH
B pummane ®I'BOY BIIO «MI'MY» B 1. BszbMme.

3ajayaMy HAyyHOTO NPOEKTA SIBIISIOTCS: aHalIM3 OCHOBHBIX
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HaIpaBJICHHUH EATEIBHOCTH UHCIIEKTOpa Y4eOHOTO OT/Iena o pabdo-
T€ CO CTYJICHTaMH, MPOXOAANIMMH MPOIECC MOBTOPHOTO OOY4EHUS
B ¢mwmane ®I'bOY BIIO «MI'1Y» B 1. Bs3eMme; ananu3 uHpOpMa-
nnonHo# cucremsl (MC) nHcnekropa yueOHOro oT/Iesa mo padore co
CTY[CHTaMH, MPOXOASIIUMHU TPOIECC MOBTOPHOTO OOyYEHHUS M TI0-
cTpouth Mosieib «AS—ISy»; ompeneneHne HEMOCTATKOB (YHKITHOHH-
poBanus uHpopManoHHbIX MoTokoB (UII); mpoekrupoBanue GyHK-
UOHANBLHBIX MoacucTeM APM mHCHekTopa y4eOHOro OT/ena mno pa-
00Te CO CTYAICHTaMH, TPOXOSIIIUMHE MPOIIECC TTOBTOPHOTO O0YUCHHS,
WHQOIOTUYECKOEe U JATOIOTHYECKOE MPOCKTHPOBAHUE; MOCTPOCHUE
(D)YHKIIMOHAJTBHO-TIOTUYCCKOW M (PU3UYECKON CTPYKTYpPhI TPOrpaMMm-
HoTro obOecrieueHust APM.

Ha nmaHHBIF MOMEHT JeSTENbHOCTh MHCIEKTOpa YYeOHOTO OT-
Jena 1o paboTe co CTyACHTaMH, IPOXOISIIUMHE MPOIECcC MOBTOPHOTO
00y4YeHHs OCYIICCTBISCTCS CleayrmuM obOpa3oM. CTynaeHT, pe-
NIMBIINHA MPOUTH KypChl MOBTOPHOTO OOYYeHUs B (uimanie, mpuxo-
JUT B Y4eOHBIA OTHEN W TOAacT 3asBICHHE HA MPOXOXKIACHUE IO-
BTOPHOTO 00yueHHs. J[Ji1 3TOro OH 3aIloJHSET 3asBJICHUE, IJIE yKa-
3bIBACT BCE CBOW IEPCOHANBHBIC JAHHBIC U CBEICHHUS O CIaBacMbIX
MUCIUIUTMHAX. MHCIEKTOp, MOJYyYHMB 3TH CBEJCHUS, 3aHOCUT HX
B KOMIIBIOTEP, 3aTEM OH Ha OCHOBE 3THX CBEAEHUN BPYUYHYIO COCTaB-
JIAET JIOTOBOP HA MPOXOXKACHUE, (hOPMHUPYET Pa3InYHbIC aKThl U 3a-
SIBKM Ha JIAHHOTO CTYJCHTa. B MOMEHT MpOXOXJICHHS MOBTOPHOTO
00y4eHUs Ha KaXKJIOTO CTY/IEHTa COCTABIISETCsl CBOIHAS TaOluIIa, Te
YKa3bIBAIOTCA €T0 CAaBa€MbIC JUCHHUILIMHBI. ITocne 3aBCPUICHUA I10-
BTOPHOTO OOYUYEHUsI HHCIIEKTOP COOMPAET CBOJHBIC TAOJIHIBI U aHa-
JU3UPYET PE3yNbTaThl, qanee GOPMUPYS aKT MPUEMKHU-CAYH BBITIOJ-
HEHHBIX Pa0OT Ha OCHOBE COCTABJICHHOTO paHee jororopa. Ha ocHo-
BE pE3yJAbTATOB, HHCIEKTOpP OMNPEICNISACT CTYICHTOB MPOIISAIINX
KypC TIOBTOPHOTO 00y4YeHHs. B CBSI3U ¢ TeM, YTO BCE ITO BHITIOITHSCT-
Csl BPY4YHYIO, TO BO3MOXKEH Y€JIOBEYESCKUH (DakTop, M3-3a 4ero BO3-
MOKHBI OIHI/I6KI/I " TIpo1ecc c60pa CTAaTUCTHUKHU 3aHUMACT OYCHb MHO-
TO CHJI U BpeMeHHU. Taxke B pa3IUYHbIC WHTEPBAJIBI BPDEMEHU MOTYT
HOHalIO6I/ITC5I pa3In4HbIC€ CBCACHUA U CTATUCTHUKA, YTO IMOPOXKAACT
HOBBIM IMKJI MOWCKAa WHQOpMAIMKA B OOJBIIOM KOJIMYECTBE JIOKY-
MEHTOB.
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WucnekTop yueOHOro oT/ena mo padoTe cO CTYIEHTaMH, po-
XOIAIINMHE TIpoIiecC MOBTOpHOTo oOydueHuss B ¢ummane PI'BOY
BIIO «MI'M1Y» B I. Bsi3bMe BBIIOTHAET OONBIIOE pa3HOOOpa3ne 3a-
na4: (opMHUpOBaHHE TaOJIHIBI MPOXOXKIEHHS KYpPCOB MOBTOPHOTO
00y4eHUsI; OCYIIECTBICHHE KOHTPOJS OIUIATBl CTYACHTAaMH MOBTOP-
HOTO OOYYEHHS; COCTABISIET HEOOXOANMYIO TOKyMEHTAIHIO (3asBie-
HUS, JIOTOBOPA, aKThl MPHEMKHU-COA4YH, CBOAHBIC TaOIWIBI U [p.);
OCYIIECTBICHHE KOHTPOJISI CPOKOB IPOXOXKACHUS KYPCOB ITOBTOPHOTO
00yJeHHUs.

Cpencrsa aBTOMaTH3aLUU HCIIONB3YIOTCS TONBKO A1 Habopa
W pacrieyaTky THIOBBIX JOKyMeHTOB. Henocratkamu pyHKIHOHUpO-
BaHMsI HHCIIEKTOpa y4eOHOro oTAeNa o padoTe co CTyIEeHTaMu, Mpo-
XOIAIINMHE TIPOIIeCcC MOBTOpHOTo oOydeHus B ¢mmane OI'BOY
BIIO «MI'MY» B r. BsizbMe crienyer Ha3BaTh: HepalliOHAIbHOE HC-
MOJIb30BaHKE PadOYero BPEMEHH; BBIMOJHEHUE TPYAOEMKOH PYUHOM
paboThl; 1yOMUpOBaHUE YUETHBIX JOKYMEHTOB; BelEHHE JOKYMEHTO-
000poTa Bpy4HYIO.

[Ipoananu3npoBaB BHIIECKA3aHHOE MOYXHO OTMETUTH HEOOXO0-
mumocte APM mHCnekTOpa yaeOHOro oTaena mo pabore co CTyIeH-
TaMH, TPOXOSIIUMH MPOLIECC IIOBTOPHOT0 00y4eHus B (hunase.

PazpabarbiBacmoe aBTOMAaTU3UPOBaHHOE pabouee MECTO HH-
CIIEKTOpa MO MOBTOPHOMY OOYYEHHIO JIOJDKHO pEean30BBIBATH Clie-
ayromue QyHKIUHU:

BO3MOYKHOCTH ()OPMUPOBAHUS €XKETHEBHBIX CBEICHMIA;

MIPOCMOTP UTOTOB MPOXOKICHUS TOBTOPHOTO OOYUCHHS;

(hopMHpOBaTh JKypHal CTYACHTOB, HPOXOISIIIMX IOBTOPHOE
oOy4eHwue;

(dbopMHpOBaTh KYpHAI CTYJACHTOB, MPOIICANINX MOBTOPHOE
oOy4eHwue;

PelaKToOp OTYETOB; BEIEHHE CIIPABOYHUKOB,;

(hopMHpOBaTh JIOrOBOpa Ha MPOXOXKJIEHHE TOBTOPHOTO 00yUe-
HUA;

CTaTUCTUKA O MPOXOAMBLIMX/TIPOXOISIINX ITOBTOPHOE 00yue-
HUE;

(dbopMHpOBaTh 3asBICHUS HA TPOXOXJICHHE MOBTOPHOTO 00Y-
YeHUS;
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(hopMHPOBATh aKThl CAAYH-TIPUEMKH BHIITOJHEHHBIX YCIIYT;

KOHTpPOJIb CPOKOB IIPOXOXKICHUS KypCOB IOBTOPHOTrO 0Oyde-
HUSL.

Buenpenune pazpabarsiBaeMoii APM mo3BouT BecTH aBTOMa-
TU3UPOBAHHBIA BEJCHUE NOKYMEHTAIlMM WHCIEKTOpa y4eOHOro OT-
Jena 1o paboTe co CTyAeHTaMH, IPOXOISIIUMHU MIPOLECC TIOBTOPHOTO
00y4eHUsI, aBTOMAaTU3UPOBATh MPOLIECC MOMYyUYEHHS OTYETHOCTH, CTa-
TUCTHKH O KOJIMYECTBE CTYIEHTOB, MPOXOISIINX MMOBTOPHOE 00yde-
HUE, AUCLHUIINHAX.

ITocne BHempeHus naHHOW mporpamMMmbl B ¢umman OI'BOY
BIIO «MI'V» B 1. BsazpMe npeameTHast obnactb Oyaer GyHKIHOHU-
pOBaTh CIIEAYIOIIIM 00pa3oM.

CryneHt, NpoXoAsLINiA Kypchl Ha OBTOpHOE 00y4eHue, moza-
€T BCe HEOOXOIUMbIE CBEJCHUS O cede, 3amoHss HeoOXoMuMbIe 3a-
siBNIeHUs. VTHCTIEKTOp BCero HECKONBKUMH IIETUYKAMU MBI CMOXKET
c(hopMHpOBaTh Ha JAHHOIO CTYJEHTa BCE HEOOXOOMMBIEC TOKYMEHTHI:
3asIBICHUC, KBUTAHLIMIO Ha OIUIATY, AOrOBOP, aKT IPHEMKH-CIAAYM
BBITIOJTHEHHBIX YCIYT; JAaHHBIE O €r0 MPOXOXKJEHHH KypcoB Ha IO-
BTOpHOE oOydeHue. Ilocne Toro Kak CTyOeHT MpouaeT Kypc Ha Io-
BTOpPHOE OOydYeHHE, MpOorpaMMa aBTOMATHUECKH C(HOPMHPYET aKT
MIPUEMKH-CIa4y BBIMOJIHEHHBIX yCIyr. B TedeHue roga MHCIEKTOPY
NpUXOAUTCsE (POPMHUPOBATH MHOKECTBO Pa3HOOOPa3HOM CTATHCTHKHU:
KOJIMYECTBO MPOILEANINX KypChl IOBTOPHOTO O0YyUEHHS; KOJINYECTBO
JVCLIMTUTNH; CBOJIHAS TaOJIMIIa MO CTYACHTaM/ IMCIIUIUIMHAM; JPYyTHE.

Takum oOpa3oMm, pa3pabaTbiBaeMOe aBTOMAaTH3WPOBAHHOE pa-
Oouee MECTO MHCIEKTOpa y4yeOHOro otaena mo padoTe co CTyAeHTa-
MU, IPOXOISIIMMH IIPOLecC TOBTOpHOro o0ydeHus B (uinaie npu-
BE/IET K CIICAYIOIIUM pe3ylibTaTaM: OCBOOOAUT COTPYJHHKA OT PY-
TUHHOTO cOOpa MH(OPMAIUN W PYIHOTO (POPMUPOBAHHS HEOOXOIH-
MOM OTYETHOCTH; MOBBICUT 3(P(EKTUBHOCTHh PaOOTHl yU4eOHOTO OT/Ie-
Jia; o0ecIeunT yueOHbIN OT/Ie), TUPEKTOpa MOJHOW U HAIVISIHON OT-
YETHOCTBIO; MOBBICUT CKOPOCTH (POPMHUPOBAHUS OTYETOB; 0OECIICUUT
CTPYKTYPHPOBAHHOCTH JaHHBIX.

Jluteparypa
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Kupnasosa E.A.,

MporpaMMUCT (priual ¢eaeparbHOro rocy1apCTBEHHOTO
OromKeTHOr0 00pPa30BATEIHHOTO YUPEKACHHUS BHICIIIETO
npohecCHoHaNBHOTO 00pazoBanus «HarroHanbHbII
uccnenoBarenbekuil yausepeuteT «MOW», r. CMoneHck
Tloasikos M.B.,

WHXXeHep Gpunuan geaepalbHOro Tocy1apCTBEHHOTO
OIOIKETHOT'O 00PA30BATENBFHOI0 YUPEIKICHHUS BBICILIETO
npodeccruoHansHOTo 00pa3oBaHus «HanmrmoHabHBIH
uccienoBaTenbekuil yauBepcuter « MOy, r. CmoneHCk

NHHOBALMOHHBII NPOEKT M0 NPOU3BOACTBY
MHOIr0()yHKIHOHAJIbHBIX NOPTATUBHBIX CUCTEM
HeproodecneyeHust

AHHOTALMS NPOEKTA

OnHoM U3 CyLIECTBEHHBIX MPOOIEM 3HEPreTUKU B HACTOSIIIEE
BpeMs SIBIISICTCS TIOMCK W BHEAPEHHE SHEProcOeperaionmx TexXHomo-
THH, 94TO OOYyCIOBIMBAET HEOOXOAMMOCTH Pa3pabOTKH MPHUHITUIIH-
aJIbHO HOBBIX CXEM OCYIIECTBICHHUS BBIPaOOTKH 3Hepruu. Kpome
TOro, B COBPpECMCHHBIX FI/I6KI/IX U JMHAMUYHBIX YCJIOBUAX TAKHC Xa-
PAKTECPUCTHUKHU KaK JICTKOCTbL H MO6I/IJ'II)HOCTB BBIXOISAT Ha HepBLII\/'I
IUIaH.

buznec HUACA: OopraHusanus Mmpou3BOACTBA U TOPrOBJIM MHO-
roQYHKIIMOHATFHBIMA TIOPTATUBHBIMU CUCTEMaMH 3Heprooodecrieye-
HUSL IS YAOBJIETBOPEHUS, CYILIECTBYIOIIETO HA CMOJIEHCKOM U 0011e-
POCCHIICKOM PBIHKE CIIpOca.

Hens 6msnec —uaen: Co3garh OpraHU3AIMIO, OCYIIECTBIISTIO-
LIYI0 IPOM3BOJCTBO M peayu3alio MHOTO(QYHKIMOHAIBHBIX MOPTa-
THUBHBIX CUCTEM JHEProoOecrevyeHus HapsaMyo, a TaKkKe 4epe3 CeTh
WHTepHeT, ¢ eXerofiHbIM POCTOM PBIHOYHOW CTOMMOCTH OHW3HEca
1000000 py®.

Busnec unes Oyaer peann3oBHIBATHCS B HECKOJBKO 3TAIlOB.
[TepBoHauanpHO OyAET OCYIIECTBISATLCS MOATOTOBKA JTOKYMEHTAITHH,
IIOUCK, ap€HJa W IMOATOTOBKa HCO6XOZII/IMBIX HOMeIlIeHPIfI, 3aKyIIKa
obopynoBanus. B Tedenue 2 jeT MHBECTULIMOHHOTO EPHOJA TUIAHU-
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pyeTcsa peanu3oBaTh BCE LENHM MHBECTUIIMOHHOTO MPOEKTa W BBINTH
Ha IeJIeBbIe TIOKa3aTeIn PaboTHI.

[IpennpusiTne OTHOCUTCS K MajoMy OH3HECY.

Brinyck npoaykunu HaunHaercs 01.06.2013 rona.

WuBecturonnsiii nepuon 2 rona (2013 —2014 rr).

Cpoxk okymaeMocTH mpoekra: 13 mec.

Uucterit npuseneHubiii goxox NPV: 588 159 pyo.

Craska auckontupoBanus: 30%:;

Brytpennss HopMma pertadensHocTH: 119%.

WNunexc nmpudsutbHOCTH: 1.62.

Jnst co3maHusi W 3allycKa MPOW3BOACTBA B MEPBbIE MECSIIBI
npoekTa Tpedyercss 1060 000 py6. (270 ThIc. py6.—30% coOcTBeH-
HbIl kanutan u 790 Teic. py0.—30% 3aémublil kanuran). s npen-
BapUTENILHON peanu3anuy Ou3Hec—HuIeH ObUIa HCIONIb30BaHA MPO-
rpamma PROJECT EXPERT.

Hay4Ho-Texnuueckoe onucaHue MpoeKkTa

OnbIT, HaKOIUIEHHBIN B Poccuu B Te4eHHE MOATAITHOIO CO37a-
HUS OSHEPreTHYECKOW CHCTEMBI, TOKa3bIBACT, 4YTO 3PPEKTUBHOE
yIIpaBJIeHHE MPOLECCaMU, TPOUCXOAAIINME B SHEPTETUKE BO3MOKHO
TOJIKO TIPH YCJIOBUHM BHEIPEHHs HOBBIX WHHOBAIIMOHHBIX TEXHOJO-
T'Hid, KOTOpbIe MOTYT OBITH OCBOEHBI TOJBKO KBATU(UIIMPOBAHHBIMH
kagpamu. OJHOI U3 CyIIeCTBEHHBIX MPOOJeM YHEPIreTUKH B HACTOS-
I1ee BpeMs SIBISICTCS TOMCK W BHEIPEHHE SHEProcOeperarmmx Tex-
HOJIOTHH, YTO OOYCIIOBIMBAET HEOOXOMUMOCTh Pa3padOTKH MPHHIIU-
MUAIbHO HOBBIX CXEM OCYIIECTBICHUS BBIPAOOTKH dHepruu. Kpome
TOr0, B COBPEMEHHBIX TMOKMX W JMHAMUYHBIX YCIOBHSX TaKHe Xa-
PaKTEPUCTUKH KaK JIETKOCTh M MOOWJIBHOCTH BBIXOAAT Ha IEPBBII
TUTaH. YCTpOKMCTBO, BKIIIOYAET B cedsi KOMIUIEKC Mpeobpas3oBareei,
KOTOpBIE TO3BOJISIOT TOJNYYHTh MIEPEMEHHOE HANpsHKEHHE CHHYCOM-
JaTbHOW (POPMBI OT MEPEHOCHBIX aKKyMYIISITOPOB, i OJJHOBPEMEHHO
SIBIISIETCS «HAKOIIUTENIEM» COJHEYHOW JHEPrHH, MOANUTHIBAIOIINM
AKKyMYJISTOPHI Ha CBETY.

Pazpaborka paccuuraHa Ha IIUPOKUM Kpyr mnoTpeduTesneit
W TIpeHa3Ha4YeHa Kak Juis OBITOBBIX MOXOJHBIX NMPHUMEHEHUH (BO3-
MOXHO TOJKITIOYEHUS 3apsIHOTO YCTPOWCTBA HWIIM BCEBO3MOMKHBIX
OBITOBBIX MPUOOPOB MOLTHOCTHIO He Oojee 25 Bt, muratommxcs ot
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CETEBOT0 HAMPSDKEHUS ), TaK U JUIsl CUCTEM 3HEProoOecIieueHus: OT-
TAJEHHBIX PETHOHOB CTAHBI C HEBO3MOXXHOCTBIO TOAKITIOUEHIUS
K CETH DIIEKTPONUTaHUs (MHOTOsYEEUHasI CTPYKTypa MapayjielbHOTO
MOJIKJIFOUEHHUSI HECKOJIBKUX YCTPOMCTB B COUETAHUU C COITHEYHBIMHU
OarapessMH CIIOCOOHAa OOCCIICUUTHh MUTAHHEM TEICKOMMYHUKAIIMOH-
HbIE CHCTEMBI B OT/IaJICHHBIX HaCEJIEHHBIX MMyHKTaxX). Mcmons30Banwme
TaKOr0 YCTPONCTBA OYCHH YIOOHO B YCIOBHUSAX OTCYTCTBHSI UCTOUHU-
KOB JJICKTPOSHEPrHH: B JIOOOM MECTe BCerja Ioj PyKOH po3eTka
CETEeBOT0 HAIpPSDKEHUS HEOONBIION MOITHOCTH, K KOTOPOH MOXKHO
MTOKITIOYUTE 3apSIHOE YCTPOHCTBO COTOBOTO TenedoHa, ANMeKTPOH-
HOM KHWTH, TUIAHIIETHOTO KOMITHIOTEPA, a YAOOHBIH WM JIETKHM, IO-
MEIIAOLIUICS B PYKE KOPIIyC HE 3aiiIMET MHOIO MECTa B CYMKE WIH
PIOK3aKe IMyTelIeCTBEHHHKA.

Buixod 220 B nepemennozo nanpaycenus, a
max swce 5B u 12B nocmosnnozo

i ¢ Ji it GHBLIL U NPOUHbIIL
ynpasnenuem ca MEUAIOUUILCA &

Cucmema

Cospemennan u nedopozasn /
nemenmuan 6aza Jumuessie akKymyianoy
Bonvuoii em

DKonomunnbLE C6emOOUOOHBIIL Ponapux ¢ - Bosmosncnocms naKonnenus snepauu ¢
" £ AKKYMYTAMOPAX NPU NOOKIOHEHUL
3 KOMNAKMHOR conneunoi nanenu

P
pynxyuein unduxayuu 3apaoa

PucyHnok 1 —BHemrHui BUa U BHyTpeHHEE yCTPOICTBO prbdopa

Ha puc. 1 npexncrasnena gpyHKIMOHANBHAS CXeMa yCTPOHCTBA.
Conneunas Oatapest (Cb) i BHemHuil nctouHuk nutanus (+12B)
C TOMOIIBIO MoBbIIAtoIero npeodpasosarens ([1P2) u 3apsanoro
yctpoiictBa (3Y) oOecreunBaeT HAKOILUICHHE SHEPTUH B CHCTEME
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u3 12 MUHMATIOPHBIX aKKYMYJISTOPHBIX Oatapeek (AB), BKIIOUEHHBIX
B 4 mapaJICIBHBIX CTOJIOIA.

Ha nanHbBIil MOMEHT MPOM3BOAMTCS MOAAYa 3asBKU Ha IIOJIE3-
HYI0 Mozienb (peoOpa3oBareib U ajJropuTM ero padotsl). Mmeercs
y’Ke TOTOBBIA OMBITHBIA 0Opasel, MpeACTaBICHHbIM HAa PUCYHKE 9,
U IPOBOIATCS paboThI 110 CHIDKEHHIO cTouMocTd u3nenusi. Ha Gase
WHKeHepHoro neHTpa gumrana MOU B . CMoneHCKe TIaHUpYeTCs
OTKPBITHS HAYYHO —HCCIIEAOBATENILCKOTO TPENNpUsATHS ATl pa3pa-
OOTKM MONOOHBIX U3IENUHM U JaJbHEHIIEeTO NCCIIEIOBaHUs B 00JIaCTH
COJIHEUHOM SHEPIEeTUKU.

Pazpaborannasi cucteMa MOXKET HE TPOCTO 3aHSTh BHITOAHOE
MECTO Ha pBIHKE, O0ECIEYMB HYXIbl HOTpeOWTeNeil, HO W HaTh
XKHU3Hb OoJiee 3HAYMTENbHBIM MIPOEKTaM B 3TOM 00JIaCTH, TaK KaK Ta-
KO TPUHIMII TIOCTPOCHHST WHBEPTOPOB MOXKET HCIOJIB30BATHCS
B BBICOKOI((EKTHBHBIX CHUCTeMax oOeclieueHHs MoTpeOuTenei
JNMEKTPOIHEPTHUeH IMEPBBIX YACTHBIX COJIHEYHBIX 3JIEKTPOCTaHLIMH,
9KCIUTyaTHPYEMBIX B OTAAJICHHBIX PETMOHAX CTPaHbI C BBITOJHBIMH
KITMMaTHYECKUMH YCITOBUSIMH.

WNuBectummonnsiii nepuog 2 roma (2013 — 2014 rr). Cpox
okymaemMoctu npoekta: 13 mec. Unctenii nmpuBeneHasiit noxox NPV:
588 159 py6.

Jnst co3maHusi W 3allycka MPOW3BOJCTBA B TEPBbIE MECSIIBI
npoekTa Tpedyercst 1060 000 py6. (270 toic. pyd. — 30% cobcTBeH-
HbIH KarTan u 790 Teic. py6. — 30% 3aéMHBII KanuTa).

Takum 00pa3oM, MperoiaraeTcs, 4To BCe OMUCAHHBIC U
mpoeKkTa OyAyT peaji30BaHbl, a 3allJIaHMPOBaHHBIE TOKa3zaTeian Oy-
YT COOTBETCTBOBATH (DaKTUUECCKHM.

buznec-unes — a3ppexTnBHA, MHBECTUIIMOHHBIH MPOEKT — MPHU-
BJIEKaTeJIeH JJIs1 HHBECTOPA.

Crnucoxk my0JaMKanmii o TeMe Hay4YHOH padoThI

1. «/IByxTaKTHBII MpeoOpazoBarTeib ¢ HENIMU OTBOAA SHEPTHH
WHIYKTHBHOCTEH paccesHus TpaHcopMmaropay, JAeBsaTas MexXyHa-
POAHAs HAYYHO-TEXHHUYECKasi KOH(EPEHIHs CTYJEHTOB U aCITUPAHTOB
«HpOpMaTMOHHBIE TEXHOJIOTHH, SHEPIeTHKA H YKOHOMHKAY», COOp-
HUK TPyI0oB, ToM 2, CMosieHck, 2012,

2. «MHOTOo()yHKIMOHANBHBIA MOPTAaTUBHBIA KOMIUIEKC SHEp-
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rooOecrieueHus», JEBATas MEXAyHApOaHAs HAYYHO-TCXHUYCCKAS
KOH(epeHIHsI CTYyIeHTOB U acnupaHToB «H(}popManmoHHbIe TEXHO-
JIOTHH, SHEPTeTHKA 1 SKOHOMHKa», COOPHUK TpyHoB, T. 2, CMOJEHCK,
2012.

3. «Heo0xomquMoCcTh WHHOBAIMOHHOTO XapakTepa CTPYKTYp-
HOM TIEpPEeCTPOUKH IKOHOMHUKH CTpaHbDy COOpHUK TpPYyIOB IO Mare-
puaniaM MEKIYHAPOIHOM HayYHO-TIPAKTHUYECKOW KOH(PEPEHIUU —
CaparoB: CapaTOBCKUW TOCYJapCTBEHHBIH TEXHUUYECKUN YHUBEPCH-
tet, 2010, ¢.185 — 186

4. «Crnenn(rka HAIMOHAIBHBIX YCIOBHHA JJISI PA3BUTHS WHHO-
Balui» «AKTyalbHBIC BOMPOCH Pa3BUTHS WHHOBAI[MOHHOW SKOHO-
MUKH B COBpeMEHHOM 001ecTBe». COOpHUK TPYyIOB 10 MaTepraiaM
MEXTyHApOTHOW HAYYHO-TIpakTHIecKol koH(epeHmn — u Caparos:
CapaTtoBckuil TOCyIapCTBEHHBIN TexHuYeckuil yuusepcuret, 2010r.,
c.210 - 212.
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JIucromagoa M.B.,

acCcUCTEHT Kadenpsl (haKyITbTETCKON Teparnu

I'bOY BIIO CI'MA Munsapascorpa3surtus Poccumn;,
KysbmenkoB A.1O.,

CTYIEHT 4 Kypca JieueOHOro (pakynpTeTa

I'bOY BIIO CI'MA Munsapascoripa3Butus Poccnn

YcoBepiieHCTBOBaHHE ANATHOCTHYECKOTO MOAX0/AA
B 00C/IelOBAHNY NIALIHEHTOB
¢ JUCCEeMUHHPOBAHHBIM NPOLECCOM B JIETKUX
W BHYTPUTpyIHOHINM(ageHONATHEH

Heap mpoekra: O000mHT, HEOOXOAUMBIE METOABI 00CIeO0-
BaHUSI U YCOBEPIICHCTBOBAaTh JIWATHOCTUYECKUN aJrOPHUTM, MpHUMe-
HSIEMBI ISl TIOCTAHOBKY JTMarHo3a y MallMeHTOB ¢ BHYTPHUTPYIHOH
nuMdaneHonaTHed 1 JUCCEMUHUPOBAHBIM MIPOLIECCOM B JIETKHUX HE-
SICHOTO TeHe3a.

CyTb mpoekTa 3aKiouaeTcs B co3daHud dPQGEKTHBHOTO all-
roputMa o0CIeA0BaHMs MALMEHTOB C IOPAKEHUEM OPTaHOB TPYAHOM
KJICTKH HEyCTAaHOBIECHHOMW HPUYMHBI, KOTOPBIA CHCTEMaTH3HPYET,
YIPOCTUT Tpouecc MuddepeHInanbHOl TUarHOCTUKH, YMEHBIIUT
CPOKHM TOCIHTANH3AIUK OONBHBIX B CTAllMOHAPE, COOTBETCTBEHHO,
YMEHBIINT SKOHOMHYECKUE 3aTpaThl, a TaKKe IMOMOXET Moxo0paTh
MOJTHOIICHHOE JIeYEHHE U CBOCBPEMEHHO MPOBOJUTH €0 KOPPEKIIHIO
o pe3yabraraM aMOyJaTOpHOTO JUHAMHYECKOTO HAOTIOIECHUS.

HayuHoe u Hay4YHO-TeXHHYeCKOe OMUCAHME MPOEKTA

Jist perenust npo0OiieM, CBAI3aHHBIX ¢ 00CIICI0BAHUEM U JAJlb-
Helmel mucmancepu3anyeil OONBHBIX ¢ JUCCEMUHHPOBAHHBIM ITPO-
LECCOM B JIETKUX W BHYTPUIPYAHOH JmMdaaeHONaTHeH, ITaBHbIM
o0pa3oM, capkon103a, ObLIO PEMIEHO O0OOMIUTH TOTYYSHHBIN OIBIT
BEJICHUS TAaHHOM TpyNnbl OOJBHBIX B JUATHOCTHYECKUH alrOpUTM.
[Mpumenenne pa3pabOTaHHON KOHIENIMK W3HAYAIBLHO (QYHKIHO-
HaJIBHO BBITOJHEE M SKOHOMUYECKH peHTa0elbHee OCYyLIECTBISTH
OJIHAM CIIeIMaIrCcTOM. B HameM ciyvae Mbl Ipe/jiaraeM 3aKpernuTh
3Ty 00SI3aHHOCTh B paMKax (pyHKIIMOHAJIBHOW Harpy3KH 3a BpadoM-
mynpbMoHoNoroM Ha 6a3ze OI'BY3 «Kimnuueckas OompHUIIAZ Nely,
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SIBJISIFOINEHCST  MHOTONPO(UIBHBIM  J1€4e0HO-TIPO(UIaKTHIECKUM
YUpEKAECHUEM, OCHAILEHHBIM COBPEMEHHBIM 000PYIOBAHUEM.

ITo HampaBieHMIO Bpaya-IyJbMOHOJIOra Ha JOTOBOPHOM OCHO-
Be Ha 0azax KIMHMYECKO-IUArHOCTUYECKOW J1adopaTopuu, OTaelie-
HUS (PYHKIMOHATIBHON JUATHOCTHKH, YHIOCKOIMYECKOTO W PEHTTre-
Honorudeckoro ornenenuss OI'BY3 KbNel, ITHWJI u ITHWJI xnuxwm-
Yecko OMOQU3MKM W aHTHOKCHAaHTHOW Tepammu ['BOY BIIO
CI'MA Munsapascornpazputus PO, a Takxke XUpypruueckoro Topa-
kanpHOro otaeneHuss COKDB BbINONHAIOTCA Ha3HAUYCHHbBIE B COOTBET-
CTBUM [MarHOCTHYECKOMY aITOPUTMY METOABI HCCIECIOBAHMS.
Ha ocHoBaHMM MOJTYYEHHBIX PE3yJabTaTOB Bpay BHICTABISAET IUArHO3
U C COOTBETCTBYIOLIMMH PEKOMEHAALMSIMH HalpaBisieT OOJIbHOTO
Ha amMOyTaTOpPHBIH JTaIl.

OCHOBHBIMH KOMIIOHEHTaMH TU(QepeHInaNIbHON THarHoCTH-
KU SIBIAIOTCA M3y4Y€HHE aHAMHe3a, OLIeHKa KIIMHUYECKOM cuMITToMa-
TUKH. BOT mepeueHb OCHOBHBIX BOIIPOCOB, N3YYEHHE KOTOPBIX HMEET
JUAarHOCTHYECKOe 3HayeHue: (DaKTOpbl HKOJOTHUYECKOH arpeccuw,
KypeHHe, HaClIeICTBEHHOCTh, COMTYyTCTBYIOIINE OOJIE3HH, yroTpeodie-
HHUE JICKapCTB B CBS3U C COMYTCTBYIOLIMMHU OOJIE3HSIMHM, OLIEHKA I10-
CJIEOBAaTENIBHOCTH, CKOPOCTH IOSIBICHUS M PAa3BUTHS CHUMIITOMOB,
YCTAHOBJIGHWE BpPEMEHH Haudana OOJe3HH — apXWUBHBIE PEHTTEHO-
IpaMMBbI, a TaK)Ke OTBET Ha HadyaJbHYIO Tepaluio, €CIM OHAa MMeja
MECTO OBITH.

B nepeuenp nmabopaTOpHO-MHCTPYMEHTAIBHOW NHArHOCTHKHU
MU TIEPBUYHOM OOCIIEIOBAHUM BXOJAT: OOIIWI KIMHUYECKUH aHa-
JIU3 KPOBH C JICHKOPOPMYNoil; oOmmid ananu3 MouH; GyHKIHUOHAIIb-
HbIE IPOOBI MeUeHH, IITI0K03a KpoBH, Cat++ KpoBH; nmpsiMasi 0030pHast
pEHTreHOrpaMMa OPraHOB TPYIHON KIIETKH, PEHTT€HOBCKasi KOMITbIO-
TepHas Tomorpadus (MOpPaKEeHHOTO OpraHa);0aKTepUOCKOIHS MOK-
pOTHl (MHAYLMPOBAaHHOH MOKPOTHI NPH OTCYTCTBHUH CIIOHTAHHOM
MOKpPOTHI) C OKpackod wma3ka mo [lumio-Henbcony Ha kuciorto-
ycToiunBble MukoOakTepun (nanee KYM) He Mmenee 3-x pas, ecnu
HE IPOBOJMIIOCH paHee; MOCTaHOBKA NPOOsl MaHTy M TMaCKUHTECTA;
rccienoBanve (YHKIMY BHEUTHETO JBIXaHMS; ONpeAesieHHe caTypa-
un, AudGy3HOHHON cHOcOOHOCTH NETKHUX; ONpENeNIeHUsT YPOBHS
ropmoHoB, Takux kak AKTI, kopruszon, nporecrepon, T3, T4, TTI;
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OTIpefeNicHne aKTHMBHOCTH AaHTUOKHCIHMTEILHOW CHCTEMBI—YypPOBHS
IUT m AOE; npm HEOOXOmMMOCTH OTPEICIICHHE OHKO-MapKEPOB;
Y3U opraHoB OpIOUTHON MOJIOCTH IS HCKITFOUEHUS BTOPUYHOIO IT0-
paxkenus opranos; DKI'; mpoBeaenne GpuOPOOPOHXOCKONHNH C HCCIIe-
JIOBaHWEM OpOHXO0-aJIbBEOJSIPHOTO JlaBaka M (ubOpossodarora-
CTPOAYOIEHOCKOIINH JUIS UCKJIIOYEHUSI OHKOJIOTHH, a TAKXKE PELICHUs
JanbHeHIel TaKTUKY JICUCHHsI TTallMeHTa; KOHCYIbTanusl opTaabMo-
Jjora (C omnpeneneHneM OCTPOTHI 3PEHHsI 1 OCMOTPOM IJIa3HOTO JHA);
KOHCYNbTalusi (hTU3MaTpa, TOPAKaJbHOI'O XHPYpra, OHKOJIOTa; INpH
HEOOXOIMMOCTH KOHCYJBTALlMM HEBPOJIOra, 1€pMarosora, FTHHEKOJIO-
ra.

[loce mpoBeneHHOTO 1a00PATOPHO-UHCTPYMEHTAIBLHOTO 00-
CJICZIOBAHUS U KOHCYJIBTALMM TOPAKAJIbHOIO XHPYpra peliaercsi Bo-
MPOC O THCTOJIOTHYECKON BepH(HKaIMKM AWArHo3a C MOMOUIBIO BU-
JI€OTOPAKOCKOITMYECKON WIIM TPaHCOPOHXUANBHOW OHOIICHU B TOpa-
kanpHOe otaenenue COKB.

Ceeenuss 00 uMemieMcsi HAy4YHOM 3ajesie M CTAAUM,
HA KOTOPOii HAXOAUTCH HAYYHBINA MPOEKT

JlaHHBIA TPOEKT HAXOAWTCS B CTaIuM NPUMEHEHHS M Jallb-
Helmel pa3paboTku Ha 0a3e MyITBMOHOJOTHYECKOTO OTHEICHHUS
OI'bY3 Kb Nel.

IIpenmonaraemble MacIITa0bl HCMOJIb30BAHUSA

Brenpenune npoekra Ha Teppuropuu r. CmoneHncka u CMoseH-
CKO 00nacTH.

Inan peanm3zanuu mnpoekTa HW  ero  (UHAHCOBO—
IKOHOMHYecKoe 000CHOBaHHe

OcHOBHbIE 3Tanbl NPOEKTa WU CPOKH HX BbINOJHEHMS
(o r. CMoJIeHCK)

JlaHHBIH MPOEKT MMEETCs BO3MOXKHOCTh NMPHUMEHHUTH Ha Oase
¢ynkuuonupytomero OI'BY3 Kb Nel, roe yxe ects HEOOXOIMMBIH
00bEM ocHamIeHus AJisi 00CIIeIoBaHUs MAFieHTa B COOTBETCTBHU C
MMPpEAJIOKECHHBIM HaMU JUAarHOCTUYCCKHUM aJITOPUTMOM.

JlOnOoNMHNTENBHO HEOOXOOMMO: W3 amlmaparypbl Aias padoThl
Bpava —IyJIbMOHOJIOTA: cruporpad, MOPTaTHBHBIA MYJIbCOKCUMETD;
3aKITFOUEHHEe JIOrOBOpa Ha MPOBEJICHUE JIMArHOCTHYECKOTO HCCIIENO0-
BaHus Ha O0asax LUIHWJI u ITHWUJI xnuaugeckoit OMOU3UKU U aHTH-
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okcuganTHoM Tepanuu ['BOY BIIO CI'MA Mun3apasconpa3BuThs
P®. KoauuecTBO MNPHUBIEKAEMOro IEpPCOHANIA—S KOHCYJIBTAaHTOB
(oxynuct, HeBpoior, (THU3MATP, OHKOJIOL, TOPAKAJIbHBIA XUPYPT
C OIIATOM 33 KKAYI0 KOHCYNBTAINIO COMIACHO I0TOBOPY).

MartepuaibHO-TEXHUYECKUI pecypc — MEepPCOHAIBHBIM KOMIIb-
torep (HOyTOyK), 0a3a MaHHBIX Ha BHEIIHEM YCTPOMCTBE XpaHEHHS
JaHHBIX, padodee MECTO B OJHOM W3 JIEUeOHBIX YUpEKICHUH, pac-
XOJIHbIE MaTepHalbl.

Cpoxu peanmuzanun mpoekra — 12 mecsreB. CTOUMOCTB TPo-
ekTa (cymma paccuntana Ha rox) — 250 000 py6.

KommuectBo o6cnenoBannbix — 250 uesoBexk.

Cpoxk u ¢popMa npegocTaBieHus pe3yibTara

[IpenBaputenbHple  pe3yabTaThl OyoyT MpPeNOCTaBIATHCS
C KpaTHOCTBIO | pa3 B KBapTal, OKOHYATEIBHBIA pe3ynbTarT OyaeT
MIpEeIOCTaBIIEH Yepe3 TpU MecdAlld IOCJIe OKOHYAHUS MpPOBEACHUS
npoekTa. PopMa NpeoCTaBICHUS PE3yNbTaTOB — MOMHBIE OTYETHI 110
MPOBOIUMON paboTe, cofepKaliue UCUEPITBIBAIOIIYI0 HHPOPMAIIHIO
o u3yvyaeMoii mpoodieme.

Co0cTBeHHBIE CpelcTBa

PaGouee mecTo B OTHOM U3 JIeUEOHBIX YUpEXKICHUH, TenedoH-
Hasl JIMHUSI ¢ KPYIIOCYTOYHBIM (hakcoMm (eanHoe (QyHKIMOHAIBHOE
YCTPOHCTBO — (hakc, cKaHep, MPHUHTEp, KOMUPOBAJIbHBIN ammapar).
A Taxke BO3MOXXHO IPOBEACHUE MCCIICOBAHUN Ha 0a3ax KIMHHUYE-
CKO-TMarHOCTHUECKON J1abopaTopuu, oTAelieHrs (DYHKIUOHATBHON
JTUArHOCTHKH, SHIOCKOIMYECKOTO M PEHTI€HONIOTHYECKOTO OTAese-
Huss OI'bY3 KBNe 1, Xupyprudueckoro TOpaKaabHOIO OTACICHHSA
COKB.

O0bém u d¢opma mnpeaocTaBjeHHMsl 3anpaliuBaeMbIX
cpeacts 2013 roxa:

1. 3apabGoTHas 1uIaTa TPYAOBOIO KOJUIEKTHUBA:  Bpad-
mynbMoHoJor (0,5 cTaBKM) M BpauyM-KOHCYJABTAHTHI (5 YeNoBEeK MO
0,25 craBku) — 20 000 pyo * 5 — 140 000 py0.

2. O6opynoBaHue: epcoHaNbHBIN KoMIbloTep (1 mIT.); BHEII-
HEe YCTPOWCTBO XpaHEHHs JAHHBIX; chuporpad; MOPTATHBHEIHA
MyTbCOKCUMETP; KaHIEIAPCKUE TOBAPHI U PACXOTHBIE MaTEPHAIIBL.

3anpamuBaemMas MarepuanbHas 6a3a cocrasiser 230 000 pyOneii.
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Mapxosa H.B.,
mupexkrop HOY CIIO TTMUT (Texnukyma TyprsMma,
MEHEDKMEHTA M HHPOPMAITHOHHBIX TEXHOJIOTHIA)

Bocnuranmue TOJECPAHTHOCTH CTYI€HTOB

AHHOTAIINA

Brice u cpenne nmpodeccruoHaIbHbIe YIeOHbIe YUpE:KACHUS
Poccun SBISIFOTCST TOM MUKpOCPEOii, B KOTOPOW MOJIOIBIC JTIOMN 0e3
HEOOpaTUMBIX HETAaTHBHBIX IIPOLECCOB JMYHOCTHOH nedopMaruu
MOTYT BKJIFOUHTBCS B JIIOObIE BUABI ACATEILHOCTH KaK TOJICPAaHTHBIC
WHIUBUJBI.

JlaHHBIM IPOEKT COAEPKUT KaK TCOPETUUYECKYH0 TaK U YHU-
KaJbHYIO MPAKTUYECKYIO YacTh, B KOTOPYIO BOLLIM MOAPOOHBIE pa3-
pabotku. IIpoext mpenacTaBnseT UHTEpEC AJs MpenoaaBaresie, cTy-
JICHTOB U MHBECTOPOB, KOMY HeOe3pasznuuHo Oynymiee Poccun.

Kparkoe onucanue Hay4HOH padoThI

Cerogast Hec(OPMUPOBAHHOCTh y JIIONEH TOJIEPAaHTHOTO
MBILUICHUS TpUBeJa K MHOTOYHMCICHHBIM KpHU3UCAaM, U HUCTOpHYE-
CKHUI1 OIBIT CBHIECTEIBCTBYET O CIIOXKHOCTH NMPAKTUYECKOU pean3a-
MU JaHHBIX WJICW: MMOTOMY, BHIUMO, B COBPEMEHHOM MHUpE Bce 00-
nee u Oojee rocnoacTByeT Hacuiue. CieayeT OTMETHTh, YTO B TIO-
CJIEIHUE TOABl MpoOJIeMa TOJIEPAaHTHOCTH M3ydaeTcsl B cdepe Hera-
THBHBIX TOJOXEHHUH, KaK ICUXOJOraMH, TaK W IejaroraMmu (arpec-
CHS1, )KECTOKOCTb, JICBHAIINH, JECTPYKTUBHOCTD).

3HAYNMOCTh M AKTYAJbHOCTH HaIedl padoThl MbI BUIUM
B TOM, YTO HCCJIEAYETCS OTHOCHUTENIFHO €1a00 M3y4YeHHas! MO3UTHB-
Hasg CTOpOHA IOHMCKaA IMEAArorudcCKux yCJ]OBI/Iﬁ BOCIIUTAHUA TOJIC-
panTtHocTH. B mccnenoBanun mpoOiieM TEOpUH M MPAKTUKU IOJIH-
KyJABTYPHOTO U TOJIEPAaHTHOIO OOpa30BaHUs U BOCIIUTAHUS BO3MOXKEH
Y HEOOXOIUM METOHOIOIMUYSCKUIN MOIXO0/] ¢ TO3UIIMYA TapMOHHU3AIHH
" ryMaHu3alun 4€JI0BEYECKUX OTHOHIGHHfI, a HE TOJIBKO C HO3I/IHI/II71
pa3peleHus IPOTUBOPEUNH.

IIpoOiemaTnka Mccae0BaAHUS 3aKITIOYACTCS B CIEAYIOMIEM:

— KaKOBBI COIIMAJIbHBIE U TICHUXOJIOTO —I€IarormiecKue ycio-
BHS 11 BOCIIUTAHUS TOJIEPAHTHOCTH CTYIEHTOB;
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— KaKMMH JIOJDKHBI OBITH CONIEp’KaHUE M METOIUYecKoe odec-
neueHne MpoQecCHOHATBHOW MOATOTOBKU OYMyIUX BBITYCKHHKOB
Y4eOHBIX 3aBEJICHUMN, HANpaBJICHHbIC HA BOCIHTAHUE TOJCPAHTHO-
CTH.

Hess ucciaenoBanus: pazpadoTka 1 000CHOBaHUE KOHUETLIUU
Y MOJICJI BOCITUTAHUS TOJIEPAHTHOCTHU CTYJICHTA.

OO0BbeKT HCCIeNOBAHNS: TOJCPAHTHOCTh B NMpodeccroHallb-
HOM 00pa30BaHWU KaK MHOTOMEPHOE IEJaroru4eckoe SIBJICHUE
1 Ka4eCTBO JTMYHOCTH OYAYIIETO CHEIHATHUCTA.

IIpeameT uccaenoBaHus: IPOIECC BOCIUTAHHS TOJCPAHTHO-
CTH CTY/ICHTA, METOJIbI ¥ YCJIOBUS €r0 CTAHOBJICHUSI U Pa3BUTHSL.

Ienp uccnaenoBanus 00yCIOBHIIA MOCTAHOBKY 3a/1a4:

1) Ha OocHOBe aHanmM3a MHOTOMEPHOTO TIOHSTHS «TOJEPaHT-
HOCTB» BBIZICIIUTh €r0 MeJaroru4ecKyr0 COCTaBIISIIOIIYIO JIUIS BOCIIH-
TaHUs €€ Y CTy[E€HTOB;

2) ompenenuTh CYNIHOCTh, COJACPKAHUE, CTPYKTYPY U KpHTE-
PHH TOJEPAHTHOCTH OYAYILETO BBIMYCKHHKA;

3) BBISIBUTb OCHOBHBIC IIEPCIICKTUBHBIC METOAbI U IIPUCMbI 1JIs1
BOCIHUTAHHS TOJCPAHTHOCTH CTYACHTA, pa3paboTarh JIs 3TOTO COOT-
BETCTBYIOIIYIO KOHIICTIIUIO;

4) paspaborarh MOJCNb IEAArOrHYEeCKOro IMPOCTPAHCTBA
B ITPOIIECCE BOCIIUTAHUS TOJIEPAHTHOCTH CTYJICHTOB;

O06o03HaueHHbIe MPOOJIEMBI MOTYT M JOJDKHBI PelIaThCs B He-
CKOJIBKUX TTOCKOCTsAX. C OJHOHM CTOPOHBI, 3TO OOLIETOCYNAPCTBEH-
HbIC MEPbI OJUTUYECKOTO U COIMAILHO —3KOHOMHYECKOTO XapaKTe-
pa, a ¢ Ipyroi CTOPOHBI, 3TO MEPHI MEAAroruuecKue, 00pa3oBarelb-
HbIE, KOTOPBIE MIOMOTYT PEIIUTh HHTOJICPAHTHBIEC MPOOIEMBI.

TeopeTuueckasi 3HAYHMOCTb UCCIICJIOBAHUS 3aKJIOYACTCS
B MOCTAHOBKE M PEIICHUH aKTyalbHOW MPoOieMbl MpodhecCHOHAb-
HOTO 00pa30BaHUs, CBSI3AHHOW C BOCIIUTAHUEM Yy €€ CYOhEKTOB TaKo-
o0 CTWIS MBIIIJIEHUS, KOTOPBIA IO3BOJIIET NPOAYKTUBHO peIIaTh
CIIOXHBIE W HECTaH/JIAPTHBIE 3aJIa4M, TPEAIIoararollie pearu3aimio
CTpaTeruii BHIOOpa B MIMPOKOM CMBICIIE CIIOBA JUIs Oymyinel paOoTh
TOJICPAHTHOTO CIi€IUaInuCTa. A TakXe B BBIIBICHHM OCHOBHBIX
HaIpapICHUH BOCIMTAHUS TOJEPAHTHOCTH CTYICHTOB, pa3pabOoTaH-
HOW KOHIIENIIMM W MOJENU BOCIIMTaHUS TOJEPAHTHOCTH B IIPOIECC
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npodeCcCHOHANBHON MOArOTOBKH OyAyIIMX CIEIHAaINCTOB; OpraHu-
3aLMOHHO-TIEAArOTMYECKHUX YCIOBUAX UX Peau3aliy.

CoBpeMeHHOe COCTOsIHME 00/1aCTH 3HAHUI: 11e71eco00pa3Ho
BBIJICTIUTH CIIEAYIOLINE KOMNOHEHMbI COOEPHCAHUS MONEPAHMHOCIIU

a) TOJEPAaHTHOCTh KaK KayecTBO JIMYHOCTH, NMPOSBISIEMOE B
paMkax npoeCCHOHAIBHOM NesITeNbHOCTH;

0) TONEPaHTHOCTH B KOHTEKCTE MHHOBALMOHHOW aHApParorvKH
Y TOJUKYJIBTYpaIu3Ma.

Pe3ynbTar MHTE/IEKTYaJIbHOI AesiTeqbHOCTH: B cucreme
BOCHHUTAHHUA TOJIEPAHTHOCTH Oymymux crnernuanuctos HOY CIIO
TTMUT axkTUBHO INpPUMEHSAET MEXAYHAPOAHYI0, MEKIIPaBUTENb-
CTBEHHYIO TporpamMmy obmena cryaeHtamu «Youth For Understand-
ing» npu mozepkke MuHucTepcTBa obpaszoBanusi PO u coOCTBeH-
HYIO TIpOrpaMMy OOMEHa CTyIEHTaMH, pa3pabOTaHHYI) COBMECTHO
¢ xoyutemkamu ABctpanuu U HoBoii 3enannuu.

Llens, komopyio npeciedyem MencOyYHAPOOHas RPOSPAMMA NO
00MeHy cmyoeHmamu—CcOIeCTBUE BOCIIUTAHUIO TOJIEPAHTHOM, CBO-
OOMHOW W OTBETCTBEHHOHW JIMYHOCTH, COCOOHOW K HPAaBCTBEHHOMY
CaMOOIIPEIEICHUIO U KYJAbTYPHOH NACHTH()HUKALIUH.

B cBs3u ¢ 3tuM Hamu paspaborana KoHuenuusi BocuTaHus
TOJICPAHTHOCTH CTYACHTOB. 3amaun KoHIENMIMU—00eCIeYnTh METO-
JOJIOTUYECKHE, TEOPETHUECKNE U METOINYECKHE OCHOBBI KaueCTBEH-
HOW OpraHW3alid BOCIUTAHHS TOJIEPAHTHOCTH, CHOPMYIHPOBATH
1 0003HAYUThH CYIIHOCTHBIE KPUTEPUHU U OPHEHTUPBI, KOHKPETH3U-
pOBaTh IEJIEBYIO HANPABJIEHHOCTh, NMPEAJIOKUTh WIEH U HallpaBlie-
HUSl BOCHHUTaHUsI OyIyIIero TojepaHTHOro cneuuanucta. Ilpu stom
Konuenmus paccuntaHa Ha CaMOCTOSITEIbHYIO HMO3UIMIO TI€Jaroros
B BBIOOpE KOHKPETHBIX 3a/1a4, (JOpM W METOJOB BOCIIUTAHHUS TOJIE-
PaHTHOCTH.

IpakTuyeckas peanusanus KoHuenmuuu BocnMTaHHUS TO-
JIEPAHTHOCTH, BO3MOXXHA JIMIIb TPU JAOCTHXKEHUHU psAfa ONpeaesns-
IOIHUX YCIIOBUI: yJacTHE B €€ peau3alid BCeX CYOBEeKTOB 00pa3o-
BaTEJIbHO-BOCIIUTATEIBHOM AEATEIILHOCTH YU€OHOTO 3aBE/ICHHS;

e CO3/laHNe HeOOXOANMOTO YPOBHSI, METOJUYECKOTO, TIPABOBO-
ro, (pUHAHCOBO-MATEPUAIHLHOTO W OPTaHU3AIMOHHO-CTPYKTYPHOTO
o0ecreyeHus;
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e popMHpOBaHHE COATAHCUPOBAHHOW OOydarolIel, BOCIHUTHI-
BaroIel 1 00IeryMaHUTapHON CPeIbL;

e BKJIIOUCHHE B c(hepy BOCIUTAHUA KyJIBTYPHOIO MOTEHIHMANA
ropoaa, o0OIacTH, MEXAYHAPOIHBIX CBA3EH — ydyacTue B MEXKIyHa-
pOAHON mporpaMme Mo oOMeHy cTyAeHTamu «MOonexXpb 3a MOHH-
MaHHE».

B cea3u ¢ smum 6 yuebuwix 3asedenusix Poccu, nHeodxoaumo
CO371aTh KaueCTBCHHO HOBYIO CHCTEMY T'yMaHUTApHOH MOATOTOBKU
CTYACHTOB B IIPOLIECCE BOCIUTAHUS TOJIEPAHTHOCTH.

IInan peanu3anuyu NpoexkTa Mo pa3padoTaHHBIM MOIeJIAM:

e Mozienb mefarornyeckoro npocTPaHcTBa B MPOLECCE BOC-
MUTaHUS TOJEPAHTHOCTU CTYACHTA, KOTOpas SBIAETCS OOHOH M3
BaXKHBIX COCTAaBJISIOIIMX, BXOISLINX B LEJIOCTHYIO CTPYKTYpy MO-
JIeNIN CTIeIUAIHCTA.

e Moznenb OyAyliero TOJIEPaHTHOTO PabOTHUKA (KOTO TOTO-
BHUTH?) OTpakaer TpeOoBaHUS K (PyHIaAMEHTAIBHOH, TeopeThde-
CKOW, TYMaHUTApHOH, CIENHATbHON H MPOo(eCcCHOHAaTBFHON MOAT0-
TOBKE, 3HAYUMBIM KaK MPO(QECCHOHATBHBIM, TaK U TOJIEPAHTHBIM
KauecTBaM CTYACHTA.

e Mozienb BOCIIUTaHUS TOJIEPAHTHOCTH OYyIyLIEro CrieluaIn-
cTa (Kak BOCIHTHIBATH?) BXOJUT B OOIIYI MOIEIh BOCIUTAHUS
CTYJCHTOB W BKJIIOUAET BOCIHUTATEIbHBIE €U, OCOOCHHOCTH TCH-
XOJIOTUYECKO TOTOBHOCTH K MPOLIECCY BOCIUTaHHs BOOOIIE U TO-
JNEPaHTHOCTH B YaCTHOCTH, OCHOBBIBA€TCS HA IICHXOJIOTO-
MearorHYeCcKUX MOJAX0AaxX K BOCIUTAHUIO TOJEPAHTHOCTH CTYACH-
TOB, WH(OPMALIMOHHONH €MKOCTH M JUAAKTUYECKUX TPeOOBAHMSAX:
CoepKaHUE MpolLecca BOCIUTAHUS, CHCTEMaTHYHOCTb, MOCIEI0-
BaTEeNbHOCTH BOCIIUTAHUS, HATJISTHOCTD.

e Moznenp 00yyeHust (B mpoliecce BOCHUTAHMS TOJEPAHTHO-
CTH IPU M3YUYCHHUU T'yMaHUTApHBIX TUCLMILIMH U odmenpodeccuo-
HAJIBHBIX AMCIUIUIMH) (KaK U Y€MYy yYUTh?) YUUTHIBAET OCOOCHHO-
CTH peayi3aliy TperojaBareieM JUIaKTHIeCKUX BO3MOXKHOCTEH
pa3paboTaHHON UM TEXHOJIOTUU U METOJUKU OOydEHHSI.

DUHAHCOBO-IKOHOMUYECKOE 000CHOBAHME MPOEKTA: HCXO-
TSl U3 TOTO, YTO TIEeJIaroraM MPeJICTOMT PadoTa KaK ¢ KaK/(bIM CTY/ICH-
TOM WHAMBHUAY&JIbHO, TaK M CO CTYICHUYECKOH TIpynmoi
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B 1I€JIOM, TO MUHUMaJbHas OO0Ias CTOMMOCTh MpoeKTa: 2 (IBe) ThI-
cstam pyOIeit u3 pacdeTa Ha OqHOTO cTyAeHTa. COOCTBEHHBIX CPE/ICTB
TTMHUT-50%. MuHUMaNBHBIN CPOK OKYMAEMOCTH MPOEKTa — OIUH
ron. O0beM 3anpammnBaembix cpeacts: 200 (aBecTH) Thicad pyOseit
B TOJl, €ciii J00aBUTh paboTy mo mporpamme «Moonexp 3a HOHU-
MaHHe», TO 00beM 3alpalinBaeMbIX CpeAcTB yBemuuutcs ao 500
(IATUCOT) THICSY pyOJIeii B TOfI, B CBA3U € PabOTON C MHOCTPaHHBIMHU
CTYACHTaMH.

OcHOBHOe  cojep:KaHHE  HCCJEAOBAHHSI  OTPAKEHO
B CJIeyIOIIHMX padoTax:

1. Mapkosa H.B. Momnonexp B COUMOKYIBTYPHOU cpeJie peru-
OHOB. MaTepuabl MeXBY30BCKOI HAyIHO-TIPAKTUIECKON KOH(EpeH-
uuu 25 — 26 mapra 2008 roga. Cmonenck. 2008. —4 c.

2. Mapkosa H.B. HoBole TexHomoruu B oOpa3zoBanuu. Mare-
puansl || MexaynaponHoll HaydHO-TIpakTHUeckod VHTepHET KOH-
¢dhepernnuu (26 — 28 deppans 2009 1) M., 2009. — 5 c.

3. MapkoBa H.B. AxTyanpHbIE BOIPOCH COBPEMEHHOHN HAyKH.
I1l-s5 mexnpynaponnas Wureprer-kondepenuus (12 — 14 suBaps
2009 rona, r. Taraupor), M., 2009.—6¢.

4. MapkoBa H.B. AkTyanpHbIEe BOIIPOCH COBPEMEHHOH HAyKU.
VI-1  wmexaynaponnas HWutepHer-koH(epenuust (15  okTsa0ps
2009 rona, r. Taraapor), M., 2009. — 6c.

5. MapkoBa H.B. Hayunoe tBopuectBo XXI Bexa. COOpHHK
TpynoB Exeromnoii Bcepoccuiickoli HaydHOW KOH(EpeHIMH yda-
IIUXCS, CTYACHTOB W MOoabiXx ydeHbix (derpair 2009). Kpacho-
sipck, 2009. — 2c.

6. MaproBa H.B O6pazosanue u Hayka. [lepas Mexperuo-
HaJNbHAs Hay4YHO-TIpakThdeckas koHpepenius. Cmonenck. 2010. —
4c.

7. Mapkosa H.B. O0pa3oBanue u Hayka. Tperbs Mexperuo-
HajbHasl Hay4YHO-TIpakTuueckas koHgpepenuus. / KauectBo oOpaso-
BaHUS B MPOIIECCE TOJIEPAHTHOM MOATOTOBKH CTYAEeHTOB. CMOJIEHCK.
2011. -3 c.
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Macrtoikuna JLIO.,

K.ITeT.H., TOTICHT, 3aB. Kadenapoit aHmIHIICKOTO SI3bIKa
¥ METOIUKH ero npenogaBadus Cvonl Y
Kyuenanosa O.A.,

ACCHCTEHT Ka(eIpbl aHIIIUHCKOTO SI3bIKA

¥ METOIUKH ero npenogaBadus Cvonl Y

Opranu3anmsi CaMoCTOSITEILHOI PadoThI CTYIEHTOB
SI3bIKOBOIO (hakyjbTeTa
B KOHTEKCTE COBpeMEeHHbIX MOAX010B

AHHoOTanus npoekta. OpraHu3anus caMOCTOATEIbHON pado-
Thl 110 MHOCTPAHHOMY SI3bIKY Ha CIIELUAJbHOM (aKyabTeTe B YCIO-
BUSIX TEepexofia Ha YpOBHEBOE 00pa30BaHUE MPEACTABISETCS OJHOM
13 IIEPBOOYEPENHBIX 3aau IIPENnoAaBareseii BpICIIeH Kobl. [lenbro
MIPOCKTA SIBJISETCS MOWCK M peann3alysi HOBBIX IMOIXOAOB K OpraHu-
3alUM CaMOCTOSITETIbHON PabOThl CTYACHTOB S3BIKOBOTO (haKyJbTeTa.
B mnpoexte ommcaHo BO3MOXKHOE KOMMEpUECKOEe NpPUMEHEHHE pe-
3yABTaTOB HAyYHOW paboTHI, CcrOocoOHOE cHelaTh PEeHTa0eNbHBIM
JalbHEeHIINe TEOPETHUECKUE UCCIIeIOBaHUs B IaHHOM 001acTH.

Hay4ynoe onucanue npoexkra. CoBpeMeHHOE MTOHUMaHUE ca-
MOCTOSTENILHOW PadOTHl KaK BHJA Y4eOHO-IT03HABATEILHOM JesTelb-
HOCTH TI0 OCBOEHHMIO MNpPOQEecCHOHATBHOM 00pa3oBaTelbHON Mpo-
TpaMMBbl TIPY MAPTHEPCKOM y4YacTHM TpernojaBareis B €€ IUIaHUpO-
BaHWHU U OIIEHKE TOCTWKEeHHs KoHeuHoro pesyabrara (JI.K. Haymosa,
O.B. AxkynoBa) TpeOyeT OT IperofaBaTesisi BBICIICH IIKOJIBI Iepe-
OCMBICJICHHSI TTOJXO0B K OpPTaHU3allMd CaMOCTOSATENLHON paldoThI
CTYJCHTOB.

B nmanHoli pabore mpeanpuHATa HOMBITKA cHOPMYIHPOBATH
W ONKCATh HOBBIHM MOAXOM K OPraHU3alluy CaMOCTOSITEIbHON PabOThI
CTY/ICHTOB SI3BIKOBOTO (haKyJbTeTa, OTBEYAIONINI COBPEMEHHBIM 3a-
JadaM JIMHTBOJUAAKTUKH. VIcronb3oBaHWME Ha TPAKTHUKE MPEIo-
KEHHOT0 KOMILJIEKCa y4eOHOro Marepuana MO3BOJIIET B XOAE CaMo-
CTOATENBHON paboTel (popMHUpOBaTh y 00y4aeMbIX KOMMYHHUKATHB-
HYI0 KOMITETEHITHIO.

Hay4ynast HOBU3HA IIPOEKTa COCTOUT B TOM, YTO B OCHOBE CO-
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3MaHUs Y9eOHO-METOAMYECKUX Pa3pabOTOK IS OpraHU3alld CaMo-
CTOSITENIFHOW Pa0OTHI Ha S3BIKOBOM (haKysIbTeTe JICKUT TPHHIIAI
muddepeHuan 1 uHTerpanuu, chopmynuposanssiii [.B. Poro-
Boii. Onmpasich Ha ATOT MPUHIIUI, MOXXHO TOBOPUTH 00 acCHEKTH3a-
1y 00y4YeHHsT HTHOCTPAHHOMY SI3BIKY, KOTOpas TpeOyeT pa3padoTKu
HOBBIX y4eOHBIX mocoOuii. /lomamaee uTeHne yke AaBHO SBISIETCS
00s13aTeNILHBIM aCIIEKTOM B TPETOIaBaHUK IEPBOTO U BTOPOTO MHO-
CTPaHHOTO S3bIKa Ha CrielaibHOM (DakynbreTe. OHO MO3BOJISET 3HA-
YUTENHHO 00OTaTUTh AKTHUBHBINA M IMACCHBHBIA JIEKCUYECKMH MHMHU-
MyM cTyneHToB. [Ipu parnmonansHOM 0TOOpE IHTEPATYPHBIX MPOH3-
BEICHUN U YNPaXXHEHUW B YCTHOW PEUM YTEHUE XYIOKECTBEHHOU
JUTEPATYPBl MOXET OBITh MOITHBIM CTUMYJIOM YCTHOW KOMMYHHUKa-
UM,

IToMuMO ITOMAIIHEro YTEHHUS MBI CUUTAEM HEOOXOAUMEIM 00-
paTuThCsA K Takod (opMe OpraHU3alMi CaMOCTOSTEIILHOW paldoThI,
KaK JOMAIllHEEe ayIupOBaHUE, TaK KaK IOHMMAHUE MHOS3BIYHOW peuun
Ha CIyX BBI3bIBA€T HAWOOJBIINE CIOKHOCTH B TIpOIecce OOy4IeHUS
BTOPOMY HMHOCTPAHHOMY SI3BIKY. ETO CyTh 3akjrodaercs B TOM, UTO
CTYIEHTBl BMECTO TPHUBBIYHOTO TPOU3BEACHHUSA B Ie4aTHOH (opme
MONTy4YalOT ayIHO3aliCh U METOAMYECKYIO pa3paboTKy C 3alaHUsSMHU,
KOTOPBIC OHU JTOJKHBI BBIIIOIHUTH CAMOCTOSTEIBHO.

Eme omun crnoco®  opraHM3alMd  CaMOCTOSITEIbLHOU
W aymuTOpHOW paboOTBl CTYNEHTOB S3BIKOBOTO (paKylbTeTa —
HCIIOJIb30BAHUE YUCOHBIX U XYI0KECTBCHHBIX (PHIILMOB. 3aaHus 10
BUJIcOpHIIbMY HampapieHbl Ha (OPMHUPOBAHHE KOMMYHHMKATHBHOM
KOMIIETCHIIMY, & UMEHHO Pa3BUTHE JIEKCHUECKUX, TPAMMATHUYECKUX
1 (HOHOIOTUYECKUX YMEHWH, COBEPIICHCTBOBAHHUE PA3INIHBIX
JUCKYPCUBHBIX HABBIKOB  (ayMUpPOBaHUS, TOBOPCHUS, YTCHHS
W THChMa) B XOA€ TPOCMOTpPa M OOCYXIEHHUS IOYYUTEIHHBIX
CIOKETOB, TIOCBSIIEHHBIX BEChbMa  aKTyalbHBIM  HpoOIeMaM
BOCIIUTAHUS JETEH.

CaeneHus1 00 UMeKOIEMCA HAYYHOM 3ajiejie M CTaauu, Ha
KOTOpPOi HAXoOMTCs MPOEKT. B xome pabOThl HAMU COBMECTHO
C KojuleraM OBUIM CO3ZaHbl M YCICIIHO BHEIPEHbI B IMPAKTHKY
HOBBIC Y4YEOHBIC MOCOOHS MO MPAKTHUYECKOMY KypCy aHIIIMHCKOTO
si3pika; MeTonndeckas pa3paboTKa 1Mo ToManrHeMy ayJHPOBAHHUIO T10
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kaure JIx. Imucon «/leneny; IlpakTmueckuil Kypc aHIIMHCKOTO
sI3bIKA: yueOHbIE 3alaHus ISl CTYACHTOB 4 Kypca CHeLualbHOCTEH
«Hewmernknit s361k» 1 «Ppanimy3cknii s361k» (1o kaure @. Kpodrea
«Uucnekrop ®penur); [lpakTHuecknii Kypc aHIIMHCKOTO SI3bIKa:
yueOHBIE 3afaHusl A CTYAGHTOB 4 Kypca CIEelHalbHOCTEH
«Hemerkuit  s3p1k»,  «DpaHIy3cKHi  S3BIK»  (3agaHUsl  TIO
Bugeopuwiemy «OuapoBanue Jlonmonay»);  IlpakTuueckuit Kypc
AQHIIMICKOTO  sI3bIKa:  y4eOHbIE  3agaHusl Uil CTYICHTOB,
oOygaromuxcs 1o Hampapieruro «llemarormaeckoe oGpasoBaHUE»
(mpodmms  «AHDIMHCKUE A3b1K») (1m0 kHHTe 1. Tp3sepc «Mopu
[onmuuey); IlpakTuyueckuid Kypc aHIIMHCKOTO S3bIKA: Y4eOHbIE
3alaHus Ui CTYACHTOB 5 Kypca crennaibHocTel «Hemenkui sS3p1k»,
«DpaHIily3ckuil sB3BIK» 1O BuaeopmibMy Yonra JlucHes «Mbdpu
ITonmmuHC».

OnHako O cHX NOp HaMmu pa3padaThlBAIKMCh W H3JaBAIUChH
y4aeOHO-MeToAnYeCKre TT0coOus 100 1Mo JOMAITHEMY YTEHUIO, JTHOO
[0 JOMAaIllHEMYy ayAHpOBaHHWIO, MO0 1Mo pabore ¢ Bumeo. Mbl
CUMTaeM TEOPETUYECKH BaXKHBIM M HHHOBAIIMOHHBIM 3aKJIIOYCHHE
O TOM, YTO 3TH AacMeKThl JOJDKHBI HMCIIOJIB30BaTbCsl B KOMIIIEKCE.
B Hacrosimee Bpems MBI IPUCTyNAaeM K NMPAKTHYECKOH peanu3alyy
MIPOEKTA.

IIpennonaraemble MacmTadbl Hcnoab3oBaHusA. [Ipoekt
[IEPBOHAYaIbHO MPEANONaraeTcss MpOABUIaTh CPEAN  BBICIINX
yueOHbIX 3aBefgeHuii T. CmoneHcka. OpHako Oonee cepbe3HBIM
PBIHKOM JUISI €ro TpPOABIDKEHHS NpencTaBisiorcss TI. Mocksa
u r. Cankr-IlerepOypr.

HNMeromasics MarepuajbHasi 06aza Ui peaju3aluu
npoekrta. llpoekT mnpexamonaraeTcs peaJn30BBIBATH 3a  CHUET
COOCTBEHHBIX CPE/ICTB.

IInan peaaum3anMm NpoeKTa 3aKIIOYaeTCsl B pa3paboTke
W M3IaHUH y4eOHO-METOAMYECKIX MaTepUATIOB, OOBEINHSIIOIINX yXKEe
CYHIECTBYIOIIME 3aJaHUs TIO0 JOMAIlHEMy UTEHHIO TII0 KHHUTE
I1. Tpasepc «Mbspu IlonnuHe» 1 MO0 OAHOMMEHHOMY (QUIBMY YoiTa
Hucues. IlomoOnast opraHu3amust paOOTHl MO3BOJIUT 3HAYUTEIHHO
000TaTUTh aKTUBHBIA M ITACCUBHBIA CIIOBApHBIM 3arac CTYIECHTOB.
®opMHpOBaHKE MPOAYKTUBHBIX JIEKCUYECKUX HaBBIKOB IOCPEICTBOM
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LIEJICHANPABJICHHOW MPAaKTUKH B PELENTUBHBIX BHIaX pPadOTEHI,
OCHOBAHHBIX Ha YTCHWU U ayAMPOBAaHHH, OOCCIEUYUT IIPABUIBHOCTD
YIOTPeOIeHUsT JEKCUYECKUX E€IMHMI, MPOYHOCTh COXPAHEHHS MX
B MaMAITH, MEHBUIYIO 3aTpaTy BpPEMEHM Ha YCBOGHHE OIHOU
CIMHUIIBI.

DUHAHCOBO-IKOHOMUYECKOe 000CHOBAHMeE.

Uznanne «y4eOHBIX 3aJaHuil» BHE CTEH HAIIEro By3a IPH HX
YCIEIIHOW  peanu3allid  HOMOXET  CleNlaTb  peHTadeIbHOM
JAJBHEHIIYI0 METOIUYECKYI0 paboTy IO MCCIENOBAHUSIM B JAHHOU
00TacTH W TO3BONHUT CPOPMHPOBATH HEOOXOAMMYIO (UHAHCOBYIO
0a3y Ans COTpPyAHHMYECTBA C OTEUECTBCHHBIMH U 3apyOeKHBIMU
METOIUCTAMHU.

[Ipeanaraem OpUMEpPHYIO CMETY BO3MOXHOM KOMMEpPYECKOM
peanu3anuu METOIUYECKOH pa3paborku mo kuure [lamaner Tpasepc
«Mbopu IlonmuHC» ¥ OMHOMMEHHOMY BHICOPUIIbMY, POU3BOJCTBA
Hucues. ([uck ¢ ¢uirsMoM HEOOXOIUMO MPUOOPECTH OTAEITHHO, TaK
KaK OH SIBJIICTCS! IMLIEH3UOHHBIM).

CnemnaeM pacuer B pyosisax Ha Tupax 100 3K3eMILIApOB.

1 3x3. = 30 pyOmneii (mybnukanus) + 15 pyoneit (peanmzanus) =
45 pybreit.

45*%100 = 4500 pyOneit. Bprurs 6% yHpoOIIEHHBIA HAJOT,
MOJY4YMM YHUCTYI0 TpuObUTE B pasmepe 1230 pybmed. Taxum
00pa3oM, MPOEKT OKyIaeT ceosl.

Hcxons W3 BBINIEU3IOKEHHOTO, MOYKHO CJIENIaTh BBIBOJ, YTO
peanmzanysi TaHHOTO TPOEKTa OyAeT MpeACTaBIATh WHTEpEC s
OpTraHu3alliid CAaMOCTOSITEJILHOW PadOTBl CTYIEHTOB SI3BIKOBOTO
(akynprera.

OcHOBHBbIE TIOJIOKEHHSI HAY4YHOHl PadoThl OTpa’keHbI
B CJIEIYIOLIUX MYyOJUKALUAX:

1. Kynenanosa O.A. HMcnonb3oBaHue 3BYKO3aNKCH B MPOLECCE
oOyueHuss aHrMiickomMy si3biky //  [IpoOmembl  coBpeMeHHOU
JUHTBOIUIAKTHKH: €0. Hayd. ctareir. — Cmonenck: Cmonl'y, 2007.
Beim.6. — C. 43 — 51.

2. Meronndeckasi pa3paboTka 1O JIOMalIHEMY ayJInpPOBAHHIO
nmo kuure JIx. Imucon «Jemen» / coct. JLIO. MactbeikuHa,
1O.J1. Cano;xaukoBa. Cmortenck: M3n-so Cmonl VY, 2005. 24 c.
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3. Macteikuna JLIO. OOyueHuwe aynupoBaHHIO Kak BHIY
pedYeBOM meATenbHOCTH // SI3BIK B TPOCTPAHCTBE COBPEMEHHOMH
KyJIbTyphl: Marepuansl MexXIyHapoaHOH HaydyHO-NPAKTHUYECKON
KOH(EepEHIIHH. Kpacnonap, Uzn-Bo Kpacnonapckoro
TOCYIapCTBEHHOTO YHUBEPCHUTETa KyABTYphl M HCKyccTB, 2009. —
C. 275 - 280.

4. Macteikuna JIL.JO. ®opMbl opranusanyy caMoCTOSITEIbHON
paboTel B mpolecce OOy4eHHs BTOPOMY HHOCTPAHHOMY SI3BIKY //
S3pik.  TekcT. Metoauka: MaTepuaibl HAy4YHO-IPAKTUYECKOM
koHpepeHmun. — CmorneHck: M3n-Bo BoeHHOH akageMuu BOMCKOBOM
MPOTUBOBO3AYIIHONW 000poHEl Boopyxkenubix Cun Poccuiickoii
®enepanuu, 2009.—C. 116 —-122.

5. IlpakTidecknii Kypc aHIIMICKOTO SI3bIKA: YIeOHBIC 3aJaHus
Uil cTydeHToB 4 Kypca crnenuanbHOcTed «HeMeukuit si3bIk»
n  «Dpannysckmii  s3eik»  /  coct. O.A.  Kynemanoga,
JI.LYO. Mactriknaa. Cmonenck: MUza-Bo Cmonl™Y, 2008. 24 c.

6. [IpakTudeckuii Kypc aHIITUICKOTO SI3bIKA: yueOHBIC 3a/1aHUs
JUIsL CTyneHTOB 4 Kypca crhenuanbHocTel «HeMenkuid s3bIK»,
«Dpaniy3ckuii s3e1k» / cocT. O.A. Kymemanosa, C.M. Illaxoga.
Cwmorrerck: Uza-Bo CmonlVY, 2009. — 68 c.

7. [IpakTHueckuii Kypc aHIIIMICKOTO sI3bIKa: YUeOHbIE 3aJaHUs
JUIsL CTYNEHTOB, oOydJaronuxcs Mo HampasieHuto «llegarormueckoe
obpaszoBanue» (mpodunb «AHDmMACKUA s3b1K») / cocT. O.IO.
lomoBunkas, JI.FO. Macteiknna. Cwmonenck: HM3g-eo Cwmonl,
2010. - 28 c.

8. IIpakTnueckuii Kypc aHIIMHCKOTO sI3bIKa: y4eOHbIE 3a1aHU
IUIsl CTYIEHTOB 5 Kypca creuuanbHocTed «Hemeukuii s3bIK»,
«DpaHiy3ckuii sA3bIK» 10 BHAcopmIbMy Yonrta JucHes «Mbdpu
[ommuucy / coct. O.A. Kynenanosa. Cmonenck: M3n-Bo Cmonl'V,
2012.—-40 c.
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Oscensin A.B.,

accHCTeHT Kadeapsl MPUKIaTHOH HHHOPMATHKA 1
nH(popMaIMoHHBIX TexHoorul ¢punmana GI'BOY BIIO «MI'NMY» 1.
Bs3zpMma;

Mymxkarosa M.C.,

CT. TIpeTioiaBaTels Kadeapsl MEHEKMEHTa U SKOHOMITYECKOTO
ananusa punuana GI'BOY BIIO «MI'NY» 1. Bsizpma;

Bukrtoposa T.C.,

JOTICHT KadeAphl IPUKIIaTHON HHPOPMATHKN 1 HHPOPMAITHOHHBIX
texuonorut punuana ®I'bOY BIIO «MI'MVY» 1. Bszsma

Pa3paborka MoayJisi AJ1s1 aBTOMaTU3aLUA
(gyHKumii MeHeKepa 0 Bbliaye KPeauToB
CMos1eHCKOro 001acTHOTO GOoHIA MOAAEPKKH
npeAnpuHUMAaTeJbCcTBA Ha IaTgopme 1C: [Ipennpustue 7.7

AKTYyaJlbHOCTb HccJefoBaHus. OCHOBHOH N€ATENBHOCTBIO
CMmoneHnckoro o0macTHOro QoHAa MONACPKKH MpeIIpUHAMATETb-
CTBa SBISIETCS MHUKPO(MUHAHCUPOBAaHHE, TO €CTh IPEJOCTABICHHE
3aliMOB IOPUINYECKUM JIMIAM ¥ HHAWBUIYATbHBIM TpeIIpHHAMATE-
nsiM. CBSI3YIOIIMM 3BEHOM MEXAY (QOHIOM M 3aeMIIMKAMH, TPOXKH-
BalOMIMMHU Ha Tepputopun CMOJIEHCKOW 00J7acTH, SIBIsSETCS MEHe-
JKEp T10 BBIZa4e KPETUTOB.

ABTOMaTH3aIMsl ACATEIFHOCTH MEHEIKepa TO3BOJIUT BECTH
coOCTBeHHYIO 0a3y JaHHBIX, KOTOpas W30aBUT €r0 OT PYyTHHHOU Oy-
Ma)XHOH pabOTBl M TO3BOIUT MOBBICUTH APPEKTUBHOCTH PaOOTHI
Bcero ()oHAa B LIEJIOM, TAaKXKe MPOTPAaMMHBIN MOIYJb ITO3BOJIUT aB-
TOMaTHU3UPOBATh PabOTy C OOJBIINM KOMIUIEKTOM KPEAMTHON JOKY-
MEHTAaIUH.

B nesrensHOCTH MEHEIDKEpa O BbIAAaYe KPEAUTOB MOXKHO BBI-
JIETTUTD CIIEAYIOIIUE MTPOOIEMBI:

— OOJIBIIIOE KOJMYECTBO BPEMEHH YXOIUT Ha JBIKEHHE JIOKY-
MEHTalUuM 1o otaenaMm ¢oHaa (Tak Kak JOKYMEHTHI M3 IpeACTaBH-
TEJNBCTBA TIOCTYNAIOT HE K KOHEYHOMY OTJEINY, BBIHOCSAIIEMY pellie-
HUM O BBIJIaue 3aiiMa, a MPOXOJAT MyTh, COCTOSIIUA U3 HECKOIBKUX
Y3KO-CIIEMATIU3UPYIOLINXCS OTIEIOB);

197



— IOKYMEHTHI C OIIMOKaMH MOTYT MpOAEaTh BeCh CBOH 000-
POT W JHIIb Ha MOCJIENHEM JTalle BEPHYThCA Ha IOPabOTKy (eciu
omuOKa B TOKyMEHTaxX IOpUIMYECKas, a B IOPUAMYECKUH OTIEN H0-
KyMEHTallMs [OMaJaeT B MOCIEAHIO OYepe/b, TO COOTBETCTBEHHO,
Ha JIaHHYIO OLIMOKY YKaXXyT CIYCTS HEKOTOpOE KOJHYECTBO BpeMe-
HH);

— KpoMe 3JIeKTPOHHOH MOYTHI U MIEPEBO3KH HET APyroro, bomnee
OMEPaTHBHOTO M HAJIEXKHOTO crocoba mepesadn JOKYMEHTOB-
OpPHUTHHAJIOB;

— JIOKyMEHTalus 3alolHACTCS MEHEIKEPOM  BPYUHYIO
1 Ha OyMa)KHOM HOCHUTEJIE;

— OTCYTCTBYET efuHas 06a3a KIMEHTOB, KOTOpas BblAaBana Obl
IO 3aIpOCy OTUYETHI O COCTOSHUM 3asBKH KJIHEHTA, KOMIUIEKT JOKY-
MEHTAI{, HOMEp JOTOBOPOB M CYMMBI KOHEYHBIX BBIIaHHBIX 3ail-
MOB (KaK TakoBOW 0a3bl KIIMEHTOB B MPEJICTABUTEIILCTBE HE MPEAY-
CMOTPEHO, HO OHa HeoOXxoAuMa Ui 3aIllOJIHCHHS OT4eTa MEHeIDKepa
10 BbIJJa4e KPEIUTOB U AJIS TOJACPKAHUSA CBSI3U C KIIMEHTAMU).

JlaHHBIE HEJOCTAaTKH CYLIECTBEHHbI, TaK Kak OOJbIINE Bpe-
MEHHBIE 3aTpaThl BEAYT K BBIXOAY M3 CPOKa NEHCTBHS JOKYMEHTOB,
MOJY4YEHHBIX B HaJIOTOBOM Oprase (CIpaBKa O COCTOSIHMU PacyeToB,
Beinucka u3 EI'PUI), u KIMEeHTy MPUXOIUTCA X BTOPHYHO 3aKa3bl-
BaTh. A TaKKe MepeBo3Ka SBISETCS HEHaIS)KHBIM CIIOCOOOM JI0CTaB-
KM JOKYMEHTOB.

Bce BeImenepeuncieHHble MpoOiaeMbl U HEAOCTaTKu UHPOP-
manroHHOM cuctembl CODIII n neaTensHOCTH MEHEKepa 1Mo BbI-
Jiade KPeIUTOB TOBOPST 00 aKTyaJbHOCTH Pa3paboTKU MEpONIPHUATHIA,
KOTOpBIE JOJKHBI OJHOBPEMEHHO aBTOMATHU3UPOBAaTh JESATEIBHOCTD
MEHeKepa U IoKyMeHToo0opot Donna B 1enoM. Crenuduka pado-
Thl MEHEIKEpa IO BBIJAYE KPEJUTOB IMOJHOCTBIO CBA3aHA C JOKY-
MeHToo00poToM DoHIa, MOITOMY HEJb3s1 AaBTOMATU3UPOBATH YTO-TO
OT/IETIBHO, 8 HEOOXOAUMO MPEJIOKHUTh KOMITJICKCHBIE MEPOIIPHUSTHS,
MTO3BOJISIONIHNE PEIINTH 00€ MPOOIEMBI €IUHBIM ITyTEM.

Lesb10 1aHHOTO HAYYHOTO MPOEKTA SIBIAETCS pa3paboTka Mo-
IyJs JTsE aBTOMAaTH3aINK (PyHKIMI MEHEpKepa 10 BhIade KPeTuTOB
CMmorneHckoro ob6macTHOro (oHAa TOANEPKKH MPEANPUHUMATENb-
crBa Ha iargopme 1C: [pennpusitue 7.7.
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O0beKTOM HCCIeIOBaHUS JaHHOW HaydHOH paOoThI SBIsETCA
Cwmonenckui oomactaort ®@oun [lomxmepxkku [IpenampuHuMaTeIbCTBa
(CODIIIT).

IIpeamerom wuccnenoBanusi — pabodyee MECTO MEHemKepa
10 BbIAa4Ye KpeaAuToB npencraBurenscTs CODIIIL.

Juia mocTikeHusl JaHHOW LEIN HayYHOW paOOThI IOCTABICHBI
CIIEYIOLIUE 3aJa4M:

—  HU3yYUTHb OCHOBHBIC NapameTpbl WHPOPMALMOHHOH CH-
crembl CO®IIIT,

—  chopmupoBath Mozeb «AS-1S»;

—  BBISIBHThH HEJOCTATKU Mojenu «AS-1S» 1 1oKkyMeHT0000-
pota CO®IIIT;

—  Ha OCHOBE BBISBJIICHHBIX HEIOCTATKOB MPEIIOKUTH MEPO-
HNPUATHS TI0 aBTOMAaTH3aluu (YHKLUUI MEHEIKepa IO BblAAaYe Kpe-
JTUTOB;

—  CHPOEKTHPOBAaTh CXeMbl HH()OPMALIMOHHBIX TIOTOKOB AEA-
TEPHOCTH MEHE/Kepa 1Mo BbIade KpeauToB B Buae DFD-muarpamm;

—  IOCTPOHUTH MH(POJOTHYECKYI0 MOJAETb NPEAMETHOI 0o0a-
CTH MOJYJISI MEHEDKEpa O BbAAaYe KPEAUTOB;

—  TPOBECTHU AATAJIOTHUECKOE MPOEKTHPOBAHUE;

—  peanm3oBaThb (HU3MYECKYIO CTPYKTYpy NPOTPaMMHOTO
MOYJIsl MEeHeKepa 1o Beigade kpeautos CODIIIT;

—  OmucaTh JIOTHYECKYI0 M (U3UYECKYI0 CTPYKTYpY Mpo-
IPaMMHOTO MOJYJIS;

—  moctpoutb Mozenb « T O-BEy pazsurus oprannzanuu;

—  cAenaTth BBIBOJBI IO IPOJIeNIaHHOM padore.

Teopernyeckasi 1 MeTO10/10THYECKAs] OCHOBBI HCCJIE10Ba-
Husi. Mugpopmanmonnas cucrema Cmonenckoro O6mactHoro ®onyia
[Mognepxku IIpenmpuHUMATENECTBA TIPEACTABISET COOOH COBOKYII-
HOCTBH MPOIPaMMHOr0, TEXHUYECKOI0, MaTeMaTH4ecKoro, HH(opma-
LMOHHOTO, OPraHU3alMOHHOr0, TPaBOBOrO, 3PrOHOMHYECKOTO
W JUHTBUCTHYECKOro obOecmedenus. l[IporpamMuoe oOecrieueHue
COOIIIT Bknro4aeT COBOKYITHOCTH IIPOrpamMM JJsl peayn3alliu Iie-
nei 1 3a7a4 MHQOPMAIIMOHHONW CUCTEMBI, CBSI3aHHBIX C HOPMaJIbHBIM
(hYHKITMOHUPOBAHUEM KOMIUJIEKCA TEXHIHYECKUX CPEJICTB.

B MeTom0/10TrH4YeCKYI0 OCHOBY WCCIIEOBAHUS OBUIH TOJIOXKE-
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HBI METOZIBI MPOEKTUPOBaHMs Moy Ha iatdgopme 1C: [Ipennpus-
THe 7.7: CTPYKTYpHBIA TIOAXOM; IMPOSKTHPOBAHUE MWH()OPMAITMOHHBIX
TTOTOKOB MOAYJISL B BHJIE Iuarpamm motokoB aaHHeX (DFD); ocHoB-
HBIC 3Tarbl IPOSKTUPOBaHHS 0a3bl JaHHBIX: HH(OIOTHIECKOe MOJIe-
JUpPOBaHUE TPEAMETHOW 00macTH, 00OCHOBaHWE M BBHIOOP HMHCTPY-
MEHTAJIbHBIX CPEICTB, MOCTPOEHHE AATOJIOTHYECKONH MOZAEIH; CO-
JepKaHHue OCHOBHBIX STamoB pa3padOTKH MPOrpaMMHOIO obecreye-
HUS MOIYIst; 0030p QyHKUUH, peann3yeMbIX B MOIYIIE.

Hayuynasi HoBM3Ha ucciaegoBaHusa. OmnucaHue MOIENIU
«AS-1S» naet BOBMOXXHOCTH BBISIBUTH OCHOBHYIO MPOOIeMy — 0OJb-
e BpeMEHHbIE 3aTpaThl HA MPOXOXKIEHHE JOKyMeHTauu. JlanHas
CyILIECTBeHHAs poleMa sIBISIeTCS OCHOBAaHUEM JIJIsl aBTOMAaTH3aLlH
JESITeNbHOCTH MEHEIXepa, OAHOM M3 (QYHKIHUHA KOTOPOTO SIBIISETCS
CO3JJaHHe DIIEKTPOHHOTO JOKYMEHTOOOOpoTa. Pa3spabaTniBacmbiii
MOOYJIb JOJIKCH MOCITYXXUTh YCTPAHCHUIO HEJOCTATKOB, BBIABIICHHBIX
B paccMarpuBaeMoil MHPOPMAIMOHHOHN crcTeMe, 00ecTiednBaTh WH-
TErpalui0 U arperupoBaHre MHPOPMALMU C ONTHMAJILHONW OpraHu-
3aHI/Ieﬁ AOOCTYyIIa K HCI71, YBCJIHNYUTH OINICPATUBHOCTDH NNOMCKA U BblAa4Y1
HeoOxoamMon nH(popManuu.

B nestenpHOCTH MEHEIDKEpa MO BbIAAYE KPEIUTOB MOXKHO BBI-
JETTUTD CIIEAYIOIIUE MTPOOIEMBIL:

—  OoIblIOE KOJIMYECTBO BPEMEHH YXOIWT Ha JIBIKEHHUE
JIOKYMEHTAIIMU TI0 oTAeaM (GoH/Ia;

—  JIOKYMEHTHI C OHMIMOKaMHM MOTYT IpOJIENaTh BECh CBOM
000pOT M JINIIb Ha MTOCIETHEM ATAIle BEPHYTHCSA HA AOPAOOTKY;

—  KpOM€ DJIEKTPOHHOW TIOYTHl M MEPEBO3KH HET JIPYroro,
OoJiee OnepaTUBHOTO M HAIEKHOTO criocoba nepenadyn JOKYMEHTOB —
OpHUTHHAJIOB;

—  JIOKyMEHTalUs 3arojHsIeTCs] MEHEKEPOM BPYUHYIO H Ha
OyMa)>KHOM HOCHUTEJIE;

—  OTCYTCTBYeT eAuHas 0a3a KIIMEHTOB.

CymiecTByionye nporpaMMHbIE MOIYJIH HE MO3BOJISIOT OAHO-
BPEMEHHO aBTOMAaTHU3WPOBATh BCE 3TH (DYHKIIHH.

TeopeTuueckasi 1 NPaKTHYECKAs] 3HAYUMOCTH HCCJIE0BA-
Husl. PazpabareiBaeMblii MOAYAb JOKEH MOCTYXUTh YCTPaHEHHIO
HEJOCTaTKOB, BBISBIEHHBIX B paccMaTprBaeMoil MH()OPMAIMOHHON
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cucremMe, 00ecreunBaTh HHTErPalMIO U arperupoBaHre HHPOpPMaIN
C ONTUMAJIBHOW OpraHu3alyed AocTyna K HEW, yYBEJIUYHUThb OIepa-
TUBHOCTH ITOMCKA U BbIIAYX HEOOXOIUMOM HH(OPMALUH.

Brenpenue nmporpaMMHOTO MOAYIS B I€ATENBHOCTh MEHEIKeE-
pa mo Bbla4Ye KPEOUTOB TO3BOJHUT OONErduTh CieAylomue pabouune
(dbyHKIHIH:

—  aBTOMAaTH3UPOBAHHOE 3alOJTHEHHE KPEIUTHON IOKyMEH-
Taluu;

—  coznaHue 0a3bl 3aeMILMKOB U UX MOPYYUTeENeH;

—  BblJaYa OTYETHOW MH(OPMAIMU 1O Pa3HBIM 3aJaHHBIM
KpUTEPHUSM.

DUHAHCOBO —-3KOHOMMYeCKOe 000CHOBaHHe MPOEKTA.

B pesynbrare BHEIpEeHMs MOAYIS COKpALIAeTCs CPelHEE Bpe-
Ms1 Ha BBITIOJTHEHHUE OTEPaIfii, 32 CUET Yero CHIXKaeTcsl ooas Tpy-
JOEMKOCTh BBINIOJTHEHUS padoT B menoM. Mcxons u3 3Toro, MOXHO
MPENNOI0KHUTD, YTO YACIEHHOCTh MEHEKEPOB 10 BBIJAYE KPETUTOB
TaKKe CleayeT yMEeHbIINTh. B pe3ynsraTe Mpou3BeIeHHBIX PacyeToB
MOJYYMJINCh CIIeAyIOUINe JaHHBIe: 3aTpaTbl Ha pa3paboTKy COCTaB-
nstor 62727,05 py6.; romoBas 3koHoMusI paBHa 1441264 py06.; ko-
spduumeHT sxoHOMHYeckor 3ddekTuBHOCTH coctaBuT 2,3. [pm
STOM MEPHOJ] OKYIIaeMOCTH IPOrpaMMbl paBeH 5,2 mecsma. Takum
00pa3oM, B pe3ysibTaTe aHajiu3a OblJIO YCTaHOBJICHO, YTO pa3paboTka
MOyJISl OIIpaB/IaHa U SKOHOMUYECKH 1iesiecooOpa3Ha.
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Paounckan C.C.,

ACCUCTEHT Kadeaphl IPHUKITaTHON HHPOPMATHKN
1 HH()OPMAIMOHHBIX TEXHOJIIOTHH (rinaa
®I'BOY BIIO «MI'1VY» 1. Bsa3bma;

Ogcensin A.B.,

ACCUCTEHT KadeAphbl MPUKIATHON HHPOPMATHKH
Y MH(QOPMAIMOHHBIX TEXHOJIOTHH (prtrana
®I'BOY BIIO «MI'1VY» 1. Bsa3bma;

Anrtonona 10.B.,

CT. TIpeToAaBaTeihb Kadeapsl IPHUKIIaTHON HHPOPMATHKH
Y MH(QOPMAIIMOHHBIX TEXHOJIOTHH (prrana
®OI'bOY BIIO «MI'1V» 1. Bsazpma

Pa3paGoTka aBTOMATH3MPOBAHHOM
HH(OPMALUOHHOM CHCTeMBbI YUeTa JOKyYMEHTAllU ceKpeTaps
aupexktopa ¢puianana ®I'bOY BIIO «MI'HY» B I. Bsizbme

AKTyaJqbHOCTh HcciaeqoBaHusi. Cekperapb SBISETCS KOOp-
JUHUPYIOIIUM LEHTPOM (uinana, yTo Ha MPaKTHUKE O3HAyaeT mpa-
BUIbHOE O(QOPMIICHHE IEPENUCKH, BEICHUE >KypHajla BXOISIICH
W UCXOZSIIEH JOKYMEHTAIMH, PETUCTPALMIO CITyKEOHBIX TTHCEM, Be-
JeHHEe JKypHaja BbIJa4d aTT€CTaTOB M JIUIUIOMOB CTYAEHTaM, Befe-
HUE KypHajla peruCTpalui NPUKa30B U PACHOPSKEHUH, repeaada Ha
MOANHUCH TUPEKTOpY (uiHana JOKYMEHTOB OT BCEX CTPYKTYpPHBIX
noapasneneHuid. OHOM W3 OCHOBHBIX 3aJlad CEKpeTapsi SBIeTCS
OCYILLECTBJICHHE KOHTPOJISA HaJ IOKYMEHTaMH, MPeACTaBIIsIeMbIMU
OUPEKTOPY HA PAaCCMOTPEHHME, a TAaKXKe 3a BCEH NOKyMEHTauuei,
C KOTOpo# cBsizaHa pabota cexperaps. [loaTomy nenecoobpasno co-
37aTh €OUHYIO CUCTEMY y4YeTa JOKyMEHTALUH ceKperaps ¢puimana.

AxtyanbHocTh pa3pabotkn ANC ydyera JOKyMeHTaUuu ceKpe-
Tapsi gupekropa ¢uauana GI'BOY BIIO «MI'MY» B r. Bssbme
B paMKax IaHHOTO HAyYHOTO IPOEKTa OOYCIIOBIEHAa HECKOIBKHM
MpUYNHAMM.

Bo-nepBbIX, BeeHNE W 3amoiIHEHUE JOKYMEHTAIlUH BEIETCS
BpY4YHYI0O Ha OyMa)XHOM HOCHTEINIE, YTO HENPAaKTUYHO, MOCKOIBKY
yBEJIMUMBACTCS pacxol Oymaru, IOUCK HYXXHOTO JIOKYMEHTa,
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yYMEHbILIAETCS Ha/Ie)KHOCTh, 0€30MIaCHOCTh XPaHEHHUS TIOKYMEHTA.

Bo-BTOpBIX, apXuUBHOE XpaHEHUE INOKYMEHTOB, IIOUCK U CH-
cTeMarr3anys HHPOpMaLHH 10 OIPEAEICHHBIM KPUTEPHUSIM OCTArOT-
sl HE aBTOMaTH3HPOBAHHBIMH, YTO CHIKAET d((PEKTUBHOCTH PaOOTHI
ceKpeTapsl.

B-tperpux, orMeuaeTcss HENPOLYKTUBHOCTH IpoOIecca CO37a-
HUS OTYETOB, YTO CIOCOOCTBYET HEONIEPATUBHOMY MOIY4YEHHIO HEO0O-
XOOUMOH MH(POPMAINH, a TAKXKE TPYIHOCTH K €€ TIOUCKY.

B cBs31 ¢ BBILIEU3/I0KEHHBIM OBIJIO MPHUHATO PEIIEHHE O pas3-
pabotke AUC ydera mOKyMEHTAIMM CEeKpeTaps AUPEKTopa ¢umaia
OI'BOY BIIO «MI'1Y» B 1. Bsazbme.

Ilesib10 JTaHHOTO HAYYHOTO HMPOEKTa SIBISETCSA pa3paboTKa aB-
TOMAaTH3UPOBAaHHON HMH(GOPMALMOHHON CHUCTEMBI ydeTa NOKyMEHTa-
uuu  cekperaps aupektopa ¢umuana GIbBOY BIIO «MIMVY»
B I. BsasbMme.

Oo6bexTOoM uccnenoBanus spisiercs Qumuan GI'BOY BIIO
«MI'1Y» B r. BsizeMe.

IIpenmeTom uccienoBaHusi, MIPOBOAMMOIO B paMKax Hay4yHO-
IO MPOEKTa, ABJSIETCS HHPOPMALOHHASA CUCTEMA y4yeTa JOKyMEHTa-
mu cekperaps qupekropa ¢umaina I'BOY BIIO «MI'TY»

B I. BssbMme.

Jiist JOCTWKEHHsI MMOCTABICHHON e HeOOXOAMMO PEIIUTh
CIICAYIOIIUE 3aa4H;

—  paccMOTpeTh ¥ BBINIOJHUTH aHAIU3 HHPOPMAITUOHHON
cucremsl (UC) pummana ®I'BOY BIIO «MI'MY» B 1. Bsazeme u 1io-
CTPOHUTH MOJIENb «AS-1Sy;

—  BBISIBUTh HENOCTaTKH (DyHKIMOHUPOBAaHUS HH(poOpManu-
onHbIXx noTokoB (UII) cexperaps aupexrtopa dpunmmana GI'BOY BIIO
«MI'1Y» B I. BA3bMe U NpENNIOKUTh MEPONPUATHUS IO COBEPIICH-
CTBOBAaHHUIO;

—  CHpOEKTHpoBaTh (yHKIMOHAIbHBIE moacuctemMbl ANC
ydeTa JIOKyMEeHTaluu cekpetaps aupekropa ¢punuana ®I'BOY BIIO
«MI'IY» B T. Bsi3pme;

—  TOCTPOUTHh (DYHKIMOHAIBHO-JIOTUYECKYIO H (DPU3UIECKYIO
CTPYKTYpY nporpammuoro odecredenust ANUC;

—  paccuuTarh 3KOHOMHYecKyio 3ddexkruBHOCTE AUC yuera
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JOKYMEHTALUU CeKpeTaps JUPEKTopa Qriraa.

TeopeTruueckasi 1 MeTO10JIOrHYeCKasi OCHOBBI MCCJIe0BA-
HUS.

NudopmarnmonHoe obecrieueHUe ceKpeTaps AUPEKTOpa (HUiu-
ana ®I'bOY BIIO «MI'1Y» B 1. BaseMme npencranisier co00i COBO-
KyITHOCTb JOKYMEHTOB, KOTOPbIMH PYKOBOZACTBYETCS (hUIHaIl B CBOCH
JesITeNbHOCTH.

Cekperapb OCYIIECTBIISIET BEIEHHE JKYPHAJIOB BXOSILIEH
U HUCXOIMIIEH IOKYMEHTAllM{, PeruCTPAlfI0 CIY)KEOHBIX ITHCEM,
(hopMHpOBaHME NPHUKA30B U PACIOPSDKEHUH, BEACHHUE JKypHaja BbI-
Jla4M JUIJIOMOB U aTTECTaTOB, PETHCTPALUIO aKaJeMHYECKUX CIpa-
BOK.

B MeTo10/10rHYeCKY0 OCHOBY HCCIIECAOBaHMS ObUIN TOJIOXKE-
HbI MeTobI TpoekTupoBanust AUC: cTpyKTypHBIH MOJXOM; MPOEKTH-
poBaHue nHPOpPMAMOHHBIX OoTOkOB AVC B BHIle AuarpamMm moTo-
koB maHHBIX (DFD); oCHOBHBIE ATambl MPOEKTUPOBaHUS Oasbl JaH-
HbIXx AVC: nH(OIOTHYecKoe MOETUPOBaHNE TIPEAMETHOW OOJIACTH,
00OCHOBaHHE M BHIOOP HMHCTPYMEHTAJBHBIX CPEICTB, MOCTPOCHHE
JaTOJIOTMYECKOW MOAENH; COAEpKaHHE OCHOBHBIX 3TarloB pa3paboT-
ku mporpammHoro obecneuenus AUC; o630p dyHKIu#, peanusye-
MbIx B AUC 1 e€ QpyHKIMOHATBHBIX MOIYIEH.

Hayunasi HoBU3Ha ucciienoBaHusi. OYHKIUY, BBITIOIHSIEMbIE
CeKpeTapeM AMpeKTopa (puinana: nepejadya JOKYMEHTAlHWU Ha MOA-
MUCh JUPEKTOPY OT BCeX TOMApa3JelieHHid; BeJCHNE KypHala JIOKY-
MEHTOB O BBICIIEM O6p330BaHI/II/I; BCICHUC XXYypHaJia BblJa4U JUILIO-
MOB; BeICHHE ypPHaja BXOIIIEH JOKyMEHTALUH (perucTpauus nu-
ceM, MPHUKa30B, PaCIOpPsHKEHUH); BeACHUE JXypHala UCXOmeil 1o-
KyMEHTaluu (perucTpanusi TpPUKa30B, paCIOPSHKEHHH, CIPaBOK,
YBEIOMJICHUH, MHCEM); BEICHUE apXuBa JOKYMEHTOB (IIPUKa30B,
pacnopsbKeHUi); pacchliKa JOKYMEHTOB IO CTPYKTYPHBIM ITOApa3ze-
nerusiM. CyliecTByIOIIME MPOTPaMMHBIE MPOAYKTHI HE TO3BOJSIOT
OJTHOBPEMEHHO aBTOMAaTHU3UPOBATh BCE ATH (DYHKITHH.

TeopeTuueckasi ¥ NMpaKTHYeCKAas 3HAYMMOCTH HMCCJIE0OBA-
HMSIL.

Hu onuH U3 nporpaMMHBIX NPOAYKTOB B IIOJIHOM MEpPE HE aB-
TOMaTU3UPYET COBOKYNHOCTH (PYHKUHH, BBIOTHIEMBIX CEKpeTapeM
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IUpeKTopa (unuana, ¥ MO3TOMY Hambonee akTyalbHa pa3paboTKa
AUNC cekperaps mupektopa ¢umunanma PI'BOY BIIO «MI'MY»
B I. Bsi3spme, B koTOpO# OyaeT aBTOMaTu3MpOBaH BECh CHEKTP (QyHK-
uuil paboTHuKa. J[aHHBIA MPOrPaMMHBIN MPOAYKT MO3BOJIHUT CIKOHO-
MHUTHb BpEMS CEKpeTaps Ha MOMCK HEOOXOAWMBIX JOKYMEHTOB, CHU-
3UTh pacxoibl Ha Oymary, yBeIM4YHTh O€30MaCHOCTh M HaAEKHOCTb
XpaHEHUs TOKyMEHTAI1H.

DOuHAHCOBO —IKOHOMHYecKoe 000cHOBaHMe mpoekTa. Cie-
IOYIOIIMM 3TallOM Hay4yHOH paboThl SIBISETCSI 0OOCHOBaHHME HKOHO-
Mudeckoil s dextuBHOCTH ee pa3paborku. [lo mrary B Qunmmane
MOJIOKEHO PaboTaTh IBYM CEKpeTapsM JaupekTopa. Ho Tak kak anb-
TEPHATHBOW MpUEMY BTOPOro cekperaps sapisierca BHeapenue AUC,
TO HKOHOMHMS AOCTHraeTcs 3a CUET Pa3HUIBl MEXIy 3aTpaTaMy Ha
mpeArnonaraeMblii OHA OIIIATHl TPyJa BTOPOTO CEKpeTaps U 3aTpa-
TaMH Ha pa3paboTKy MpPOrpaMMHOrO MpoAykTa. TakuM 00paszom,
3apa0oTHas mjara B TOJ YMEHBLIMTCS Ha pa3Mep OKJaja BTOPOTo
cekperaps u coctaButr 144000 py0., a OTUMCIICHHS HA CTPaXOBBIC
B3HOCHI OynyT paBHbI 43200 py0. B pe3ynbrate (GOHI OIUIATH TPyAa
pasen 187200 py0.

ITepuon oxymaemoctu pasen 0,25 roma unu 3 Mecaua. B pe-
3yAbTaTe MPOU3BENCHHBIX PACcUeTOB MOMYYMWINCH TaHHBIE, IIPECTaB-
JICHHBIE HIKe. 3aTpaThl Ha pa3paboTKy cocrasisioT 38057,64 pyo.
lomoBast sxoHOMus paBHa 149142.36 py6. Koaddumnuent s3xoHOMU-
yeckor 3¢ dexkruBHOCTH cocTaBUT 4. [Ipu 3TOM TIepHOf OKyMmaeMo-
CTH TIpOrpaMMbl paBeH 3 mecsnam. TakuM oOpa3om, B pe3ynbTaTe
aHanu3a ObUIO YCTaHOBIEHO, 4TO paspaborka AMC cekperaps ou-
pexTopa ¢uiamrana onpaslaHa U SKOHOMHYECKH 1ieJiecoo0pasHa.
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