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INTEHAPHBIE TOKJIAJIBI

CHUHTE3 3AKOHOB Y IIPABJIEH UsI HEJIMHEMHbBIMHA
OBbEKTAMHU HA OCHOBE 'EOMETP U4 ECKOW TEOPUH
YIIP ABJIEHUSA

0-p mexH. Hayx, npog. B.Jl. Imumpuenxo, Kano. mexH. HayK, 00Y.
A.FO. 3axosopomnvui, HTY "XITH", 2. Xapvkos

B poknane aHamu3UpyOTCS OCHOBHBIE JTalbl CHHTE3a C IIOMOIIBIO
reomerpuueckoil Teopum ympaBieHns (I'TY) onTuManeHBIX  3aKOHOB
yIpaBIeHHUS TeXHUIECKHMH OOBEKTAMH, KOTOPBIE ONMCHIBAIOTCS CHUCTEMaMu
HEJIMHEHHBI X 00 IKHOBEHHBIX ()P epeHInanbHbIX YpaBHEHUH TEPBOTO MOPsIKa
U B KOTOpbIE yIIPABJICHHs BXO AT JIMHEHHO.

IToka3zaHbl HeOCTATKU psAJa METOJOB U aaropu™™oB I'TY Ha pasinyHbIX
JTamax CHHTE3a PErynsaTopoB. B uacTHOCTH, MPOJEMOHCTPUPOBAHA CIOKHOCTh
npumenenusa ['TY u3-3a Tpy JOEMKUX aHATUTUYECKUX BBIYMCICHHUH, CBA3aHHBIX
C BBIUMCICHHEM TMPOM3BOAHBIX U ckoOok JIu, mpoBepkoit ycnoBuid
MHBOJIFO THBHOC TH 1T HEJIMHEWHON MaTeMaTHdeckoil Monenn u T.1. OpmHaxo,
ABTOM aTH3aIl Ml BEIYUCIICHUH ITPOU3BO AHBIX M CKOOOK JIu, a Taxoke psjga Opyrux
npeo0Opa3oBaHmii, HE B IIOJHOW Mepe pemaroT npodaeMs! mpuMeneHus I'TY s
pemeHns 3a1ad YIpaBlIeHHWS TeXHHUECKUMH OOBekTaMu. B cBf3m c 3tHM
NpPEJIOKEHBl HOBBIE METOJBI, AJTOPHTMBI W TNPOTPaMMHEBIE CPEJICTBA,
pacmupsromue Bo3MoxxkHocTu I'TY .

Ha 6a3e HOBBIX TeOpeTHUECKHX pa3pabOTOK CO3JaHO MPOrpaMMHOE
obecrneueHue, aBTOMAaTH3UpYIOIIee aHa TUTHYECKHUe npeoOpazoBaHus
TeoMeTpUuecKoil Teopuu ympaBleHHs NpH CHHTE3e MaTeMaTHYECKHX MoJeleil
o0bekToB B (dopme bpyHOBckOoro u oOneruampoiiee MOMCK — (YHKIHH,
CBSI3BIBAIOIIMX HCXOJHYIO MOJEJb OObEKTa YNPaBICHUS M MOJCIb O0BEKTAa B
¢dopme bpyHosckoro.

ObecrieueHNEe ONTHMAIBHOTO (YHKIMOHHPOBAaHHUS OTICIBHBIX KAaHAIIOB
yIpaBiIeHHs MHOTOMEpPHOH CHCTeMBI B o00meM ciydae He oOecrednBaeT
ONTHMAJBFHOCTH €€ (PYHKIMOHUPOBAHMSA B IENOM. B cBsI3M ¢ 3THM mpeniarae Tcs
Ha OJIHOM U3 IOCJIEIHMX 3TaloOB CHHTE3a PETYIITOpoB ¢ mnomompo ['TY
IPOBOJUTh TIPOBEPKY IIOJy4CHHBIX 3aKOHOB YIPAaBICHHWS HA IpeJMeT
ONTHMATBHOCTU (PYHKIMOHHPOBAHHSA 0OBEKTA B LIEJIOM U, IPH HEOO X0 MM OCTH,
UX KOPPEKTUPOBATH B O TJCIbHBIX KaHA IaX.

IIpuBeneHsl HpUMeEpPHI, WILTOCTPUPYIONIHE AOCTOMHCTBA TEOPETHUECKUX
MpeJIoKEHU 1 pa3paboTaHHOTO MPOTPAMMHOTO 00 eCIeYCHUSI.
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JUATHOCTHPOBAHUE PACIHIPEJAEJIEHHBIX OB EKTOB C
MPUMEHEHUEM JETAIOIIUX CEHCOPHBIX CETEN

0-p mexu. Hayx, npog. I.@. Kpusyus, kano. mexu. HayK, 0oy.
AU Jlunuanckuii, XapbKo6CKull HayuOHAIbHYIL YHUBEPCUMEN
PaouosIeKmMpoHUKU, 2. XapbKos

KoHTposls () yHKIIMOHMPOBAHUS PACIPEACIICHHBIX IPOW3BOJICTBEHHBI X
00BEKTOB TpeOyeT MPUMEHEHHS W3MEPUTEIHHO-HHPOPMANOHHON CHCTEMBI
(MUC) ma cObopa mHGOpMAMH O COCTOSHHH KOHTPOJIHPYEMOTO OOBEKTA.
PacnipeneneHHbIe OOBEKTHI MMEIOT CIOXKHYIO CIPYKTYPY C IMHAMHYECKHMH
BHYTPEHHMMHU  MpOLECCAMM,  IOITOMY  HOCJIENOBATEJILHOE  HM3MEpEHHE
HapaMeTpoB HE JIaeT aJeKBaTHOTO OTPAXKEHUs TEKYIETO COCTOSHUS 00BeKTa.
OTM4YuTENbHOH OCOOEHHOCTHIO JIMAaTHOCTUPOBAHUS CJOXKHBIX OOBEKTOB
SBIIETCS.  OJHOBPEMEHHOE  IapaUleJIbHOE MHOTOKaHaJbHOE  M3MEpEeHHUE
napaMeTpoB O00BEKTa M meperadya WHOOpMAaUMM B CIOWHBIH LEHTP B BHUIC
ynoOHOM sl mociexayromiedl oOpabotku moiydarteneM. Jlo  mosiBIEeHHS
OecripoBOIHBIX ~ TeXHOJIOTMH Juis  cOopa © Tmepeladyn  HWHPOpManuu
HCIIOJIB30BAJICh KaOeJNBHBIE CeTH, YTO 3HaYMTeJbHO ycioxHsuo WHC.
CoBpeMeHHBIE OeCHpOBOJHBIE CETH ITO3BOJSIOT pemaTrh 3ajadud cbopa o
Hepeaadn JaHHBIX ¢ 60JbIIeH 3¢ G EeKTHBHOC ThIO M MEHBIIMMH 3aTpaTaMu.

B pabote paccmartpuBaeTcsi HOBasi 00JIaCTh MPUMEHEHHS OECIpOBOTHBIX
TexHonoruii — unetatomue cencopueie cetu (JICC). Ilpum stom B KauecTBe
JETAIOMX Y3JI0B HCHOJIB3YIOTCSl OOLIe IOCTYIHbIE OECIHUJIOTHBIE JIETAIOIIHE
anmapatsl (BIIJIA). Takue ceT MOXHO paccMaTpUBaTh KaK O IMH M3 3 JIEMEHTOB
cereil CBsI3M OOIIEro MOJIB30BaHMS, KOTOPbIE  apXUTEKTYPHO MOTYT OBITh
HOCTPOCHBI KaK OJHOPAHTOBBIC, TAK M BHJE HEPap XMUECKOH CeTH, NMPH 3TOM
UMEIOTCS Ha3eMHBIH W JICTAIOMMK cerMeHThl ceTd. OJHMM M3 OCHOBHBIX
npeumyects JICC siBmsieTcss BO3MOKHOCTD IMOJKIIOUEHHs OOJIBIIOTO YucIia
CEHCOPHBIX Y3JI0B Ha3eMHOW ceTH. Hampmmep, oJHO CEHCOpHOE IoJie MpH
HCII0JIB30BaHUH TPOTOKO J1a ZigBee Moxker conepxaTe 6osee 64 000 ceHCOPHBIX
y3m0B. IloaToMy i1 Ha3eMHOTO CeTMEHTAa HCIONB3YIOTCI  METOIBI
KJIAC TEPU3allMK, a B KAUeCTBE I'OJIOBHOTO y3la Kyactepa npumensiercss BILIA ¢
HEOOXOMMMBIMH ~ TeXHHYECKHMH W TPOTPAMMHBIMH  cpeactBamu.  Jlis
BBIIIOJIHEHUS. (DYHKIOMI TONOBHOTO Yy3/1a KJjacTepa 3TH CPEACTBA JIO JDKHEI
peann3oBeIBaTh (PU3NUYECKUI U KaHAJIbHBIA ypoBHH npoTokoia IEEE 802.15.4,
4yTOOBl TMOANEp X HBaTh OOMEH WMHpopMamued mno mpoTokonam ZigBee,
6LOWPAN, RPL.

IMpeumymectBom paccmatpuBaeMblx JICC sBaseTcs BO3MOXKHOCTE — HX
UCIIOJIb30BAHMS JUIS JMaTHOCTHPOBAHUS PACIPE/ENCH HBIX MPOHM3BOJIC TBEHHBIX
O0BEKTOB B TPEXMEPHOM IIPOCTPAHCTBE: HANpPHUMEpP, CETH 3KOJIOTHYECKOTO
MOHHUTOPHHTa BOJHBIX U BO3AyIIHBIX PECYPCOB OTIPEICIICHHOTO PETHOHA.
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3ACTOCYBAHHS AJITOPUTMY ONTHUMI3ZALI KOJIOHII
MY PAX JUIS1 PO3BUTKY INIAHYBAHHS TYPUCTHY HUX
MAPIIPY TIB

0-p MexH. HayK, npo@., 3a6. Kag. i HPOPMAYTUHUX cCuCEM MA Mepedic

B.B. Jlumsun, Hayionanvnuti ynisepcumem "Jlvgiscoka nonimexwixa",

M. JTbgi6, KaHO. MexH. HAYK, 00Y., 3a8. KA. iHpopmayiiHux cucmem

JL1. Vepun, Yepnieeyvruii paxynomem HTY "Xapxiecokuil nosimexuiunuil
incmumym", m. Yep nisyi

B nmanmit wac TypuctudHa cepa YkpaiHu Moxe 00CIyroByBaTH MUIbHOHH
TYpPUCTIB MIOJEHHO. 3 OINSAQy HA BEJIMYE3HY KUIBKICTh €JIEMEHTIB, i3 SKUX
CKJaJaeThesl cpepa 00CIIyroByBaHHS TYpU3MY, 1i TOTIOJIOTiSI MApIIPY TiB HE MOXKE
OyTu crnpoekToBaHa MOBHICTIO. Lle 00yMOBIEHO OOMEXEHHSIMHU MOKIMBOCTEH
MOTY)KHOCTeH TYPHUCTHYHOI IHQPACTPYKTypH Ta HEAOCTATHIM 3a0e3rnedeHHsIM
TPAaHCHOPTHUMHU 3aco0aM¥ Ul OJHOPA30BOi 4YM IOCE30HHOI I10JIOpOXKi
TYPUCTHYHHU X TPYIL. Y 3B'A3Ky 3 IIUM € HEOOXITHUM PO3OUTTI chepu Typu3My Ha
KypOpTHO-CaHATOPHI PErioHM 3 METOI0 OTpPHMaHHS OJOKIB MEHIINX PO3MIpiB,
poboTa 3 sSKUMHU MoOxiuBa 1 epekTrBHA. OCKUIBKH 3a3Ha4YeHi 3aBJaHHS
TEOPETHYHO CKJIATHI, a peaJbHi 3aBJAaHHS MAalOTh BEJHKY PO3MIPHICTB, TO
OCTaHHIM dYacoM 3HAaYHAa yBara MPHUIUIIETECS pPO3pOOII METOAIB MOIIyKY
HaOmmkeHNX pimeHs [1]. Cepen HMX BaXIHBE Micre 3alMalOTh aJTOPUTMU
ontuMizarii kooHii Mypax (ant colony optimization — ACO) [2].

MypaliiHUii anropuT™M — L€ ONTHMi3allifHWHA MeTOoHA, 3aCHOBaHMH Ha
OpUHLIMIAX caMoopraHizamii Ta IHIIMX KOPHCHUX OCOOJMBOCTIX MOBEAIHKH
Mypax. OCKibKM B OCHOBI MYpPAIIMHOTO aNTOPUTMY JIEKUTH MOJENIOBaHHSI
HepeMillleHHsI Mypax 10 3aJl@aHU X LUIAXaxX, el MiaxiJ € e)eKTMBHUM CIoco00M
HOLIYyKy pillleHb ONTUMI3alifHUX 3ajad, 110 JONYCKAITh NPEACTaBICHHS Y
BurIsai rpad oBoimoneni 3, 4].

Anroputm ontuMmizarii ACO Moxe OyTH YCIIOIHO 3aCTOCOBAHHH JUIS
BUpIIICHHS CKJIAIHUX KOMIUICKCHHX 3aBJaHb ONTUMIi3allii Typusmy. Tumoswuit
MPUKIAaJ BUPIMIEHHA TAKOTO 3aBJaHHS — 33jadi IUIAHYBaHHSA TYyPUCTHYHHX
MapIIpyTiB, 3aBJAHHS PO3MIMICHHS TypUCTHYHHX 0a3, 3ajadi MPOEKTyBaHHS
HAWKOP OTIINX TYPUCTHYHUX MEPEX.

Cuucok aiteparypm: 1. Jleveoes B.b. TloctpoeHne KpaT4ailliix CBSI3BIBAIONX CETeH Ha OCHOBE
poesoro unreuekta / B.b. Jlebeoes // U3Bectust FODY. Texuumueckue Hayku. —2011. — Ne 7 (120). —
C. 3744. 2. Dorigo M. Ant System: Optimization by Colony of Cooperating Agents / M. Dorigo,
V. Maniezzo, A. Colorni // IEEE Transaction Systems, Man and Cybemetics.Part B. 1996. — V. 26. —
P.29-41. 3. Dorigo M. Ant Colony Optimization / M. Dorigo, T. Sutzle — London: A Bradford,

2004. —305 p. 4. ['aokos JI.A. BuonHCIMpyUpoBaHHBIE ANTOPUTMBI B orrumMu3auuu / JLA. Inaokos,
B.B. Kypeiiuux, B.M. Kypetiwux. —M.: ®usmatiur, 2009. — 384 c.
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WH® OPMALIMO HHASI TIOJJIEP)KKA JJUAT HOCTHUY ECKH-
BPAY EG HBIX MEPOTIPUSATHI B MEIULINHE

0-p mexu. nHayx, npogh. A.U. Ilosoposurox, HTY "XITH", 2. Xapvkos

KoM1uieke muarHocTudecku-BpaueOHbI X Meponpusatuii (JIBM) coctout us
B3aMO33aBHCHUMBIX 3TAllOB AMATHOCTHUKH M TIPUMEHIEMBIX BpadeOHBI X Jie HCTBHUI
(B). B coBpeMeHHBIX cHCTeMaXx MOMMEPKKH NPHHATHASA PEIICHUH B MEIUINHE
3a1aun MarHoCcTHKH U BJl paccMmarpuBaioTcs He3aBHCHMO APYT OT ApyTa, MpH
JIMarHOC THKE MUHUMH3HPY €TCS PUCK HENPaBIIIBHOM ITOCTaHOBKM AMarHo3a 0e3
yuera BJI, mosTomMy akTyalbHOH SBJIAE€TCS 3ajada MHUHUMM3ALUU PHUCKA
BpaueOHbIx oo ok (BO) npu koMmmnekcHoi onenke JJBM.

Hempto paboTel siBisseTcst paszpaboTka WHPOPMALMOHHBIX TEXHOJIOTHH
KOMIIJIEKCHOH oI1leHKH 3 TanoB JIBM ¢ 1eibpio moBbIIeHusT nX 3¢ ek THBHOC TH U
MHHUMH3auuu pucka BO.

dopmanuzanmsa:  3amadeldl  JIMarHOCTHUKU  SIBJIAETCS  KJacCH() MKAIs
COCTOSIHMSI i-I'0 NalMeHTa D; Ipy aHaJIM3e BEKTOpa AUarHoc THYECKU X IPU3HAKOB
X;. Bl npeacrapistores monensto M, = <T,, F, SI,>, rne M, — muoxectBo B/;
T, = {t,;} — mBoxecTBO TepaneBTHueckux aeiictus (TM), F = {f;} — MHOXeCTBO
¢apmakonornaecknx peictsun (D), SI = {si;} — MHOXECTBO BHJOB
XHPYPTrAUECcKOTO BMEIIAaTe TbCTBA.

Haznauenue BJl npu u3BectHOM D; cocTouT U3 onpezaenenue ux tana (7,
F, SI, uny nx koMOMHALIWI) U IepedHs] KOHKPETHBI X Jelic TBUld . J[ns kax goro u3
JNOMYCTUMBIX AJIA JaHHOTO nuarHosa D; tuna BJl hopmMupyeTtcs moaMHOKECTBO

neobxommbix BI ¢,, €Tp, fp € F, sip €SI, nocne gero onpenenseTcs

UX peanu3alUs C y4yeTOM HHIUMBUIyaJIbHBIX OCOOEHHOCTEH MNalUeHTa,
NPOTUBOMOKA3aHUH K OTAENbHBIM BJl M MHOTOKpUTEPHANIbHOMY BBIOODPY
aHaJIOrOB.

Jns komruiekcHOW oneHku 3tanoB JIBM u munumwuzanmu pucka BO
BBIIIOJTHACTCS TepeXoq OT TpaMIHOHHOTO TIPOCTPAHCTBA NPH3HAKOB X B
npoctpanctBo BJI, roe kaxngoe cocrosiHue D; mpeacraBsieTcs i-i BepLUIMHOMN
runepky6a. I[IpuMeHeHHe HepapXUUecKod KIlacTepH3alud 10  KPHTEPHIO
MHHIMYMa CyMMapHOW CBSI3M (MHHHMAJBHBINH paspe3 R) B mpocTpaHctBe BJ]
o0ecreunBaeT MHHUMYM pHCKa NPUHATHA pPEIICHWH IIpH CHHTE3e JAepeBa
pemenuit Sp. Kpome Toro, mpeamaraercss MeTonx yueta puckoB BO mpu
HazHaueHnd BJl (o u f — ommOKM mepBOro M BTOPOTO POJia COOTBETCTBEHHO) B
JuarsHoc TuaeckoM pematomieM npasuie (PIT). ITorydena 3aBucuMocTH MEXAY a,
B n MuHMManEHBIM paspesoM R:a = 0,5(1 — Ry), B = 0,5(1 — Ry,). Onpene neHHble
TakuM obOpa3zom o u P 3amatotr mopord A = (1 — B)a, B = B/(1 — o) B
quarsoc Tnaeckom PII.
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METOJH IHTEPAKTUBHOI'O OBMIHY IH®OOPMANIEIO Y
PO3TIOA1JIB HOMY I'PAJIbHOMY CEPEJOBHIII

0-p mexu. Hayx, npog. O.A. Ceprog, Kano. mexH. HAYK, NPO Q.
B.O. Kpaseyn, kano. mexu. nayx, ooy. B.C. bpecnaseyw, acn. /.M. Opnos,
HTY "XIII", m. Xapkis

CydacHHH CTaH €JIEKTPOHIKM Ta TEJIEKOM YHIKAIIMHUX TEXHOJOTIH JaB
3MOTY BHKOPHCTOBYBAaTH PO3MOMINBHY iH(pOpMaIilo, CTBOPIOIOYH BiMIOBiTHE
TpaJibHE CEPEeNOBHINEG i3 3ay4eHHSAM JOCHTh BEIMKOi KUTBKOCTi TIpaBIiB.
BuxopucraHHs B TpanbHill cucTeMi 0araTh0X iHAUBIMyaNlbHUX IHTEIEKTyalbHUX
MOPTATUBHUX MPHUCTPOiB CyTTEBO PO3LIMPIOE Ta YPi3HOMAHITHIOE PiBEHb TpU.
Bona o00’egnye yci po3moaineHi 00’€KTH A0 €AMHO{ TpanbHOI CHUCTEMH,
CTBOPIOIOYM Ii Ha 4Yac CyMICHUX i, MPUYOMY KIUIBKICTh TpaBUiB Ta ix
AKTHBHICTh MOCTIHHO 3MIHIOEThCS MiJ 4ac TpH. lle BUKIUKAE KOMI3il y JOCTYIi
JO TpaBI[iB NpH IHTCPAKTUBHOMY OOMIiHY iH(pOpPMAIEI0 Yy TpaJbHOMY
CEpEIOBHIII, [0 3HAYHO TOTIPIIYE PiBEHD AKOCT1 HA JAHU X MOCIYT.

Posmominena cTpyKTypa TpaJbHOTO CEpeNOBHINA BHUMArae HamIiifHOTO
KaHaTy 3B’A3Ky. 3 ypaxyBaHHSIM BHMOT MIOJ0 MOOUTBHOCTI iHWBIAyaJIbHUX
NPUCTPOiB, HAMOINBII ONTUMAIBHAM € BHKOPHCTaHHA OE3MPOBOIOBHX
TexHoJorid. IlpoBeneHnit aHai3 Cy4acHHX ICHyIOUMX TexHoioriii Bluetooth,
Wi-Fi ta ZigBee moxaszaB, 0 CTBOPEHI 3a IUMH TEXHOJOTHIMH MeEpexi €
TepUTOpiaIbHO OOMEXEHHUMH pajiycoM Iii ix mepemaBadiB Ta mpuitmauis. Tomy
HAOUIbII ONTMMAJIBHUM BUPIIIEHHSIM Li€i 3a7a4i € CTBOPEHHS 0€3MpoBO IOBOT
Mepexi Ha 0a3i CTIIBHMKOBUX TEepMiHANIB dYepe3 ICHYIOUYl CHCTEMU
CTIIbBHU KOBOTO 3B’SI3Ky. Y IIbOMY BHIIQJIKy HE MOTPIOHO 0(hOpMIIATM JO3BOJIU Ha
BUKOPHUCTaHHS PalIioyacToT, a CTUILHHKOBA Mepea Mae MOKPUTTI Maike yciel
Teputopii. SIM-kapTku IHTEIEKTyaJlbHHX TMOPTATHBHUX MPHUCTPOIB MOXYTh
HaJIe)KaTH PI3HUM OIleparopaM, B 3aJIKHOCTI BiJl 30HM TMOKPHUTTI Ta SKOCTI
HaJIaHUX MOCIyT 3B’3Ky. [IpHdoMy rpaBmsd MOCTIHHO MiTKIIOYEHO N0 MaKeTHOI
Mepexi, Ie HOMy HamaloTh BIpTyaJbHHE KaHaJ, SIKWH cTae (QI3BMIHNM KaHAIJIOM
Ha "Yac repenadi makeTta. [Hmoro gacy meit ¢ BMYHMI KaHaJ1 BUKOPHCTOBYIO Th
JUIS TIepeadi makeTiB iHpopMarliil iHMN X TPaBIiB.

BukopucTaHHSI CTUTBHUKOBOTO 3B’SI3KY 3HAYHO CIIPOIIYE Ta 3/ICIIEBJIIOE
CTBOPEHHS PO3MOAIIEHOTO TPaJbHOTO CEepeAoBUINA Ta TMPU HOMAJIBIIIA
eKCIUTyaTalii He BUMarae J0JaTKOBO CIIELiaJIbHOrO 00CIyroByBaH Hsl.

Pobora BuKOHaHa y pamkax npoekty nporpamu Epasmyct KA2 — Po3BHTOK mOTeHmiamy BHINOI OCBITH.
Ne561728-EPP-1-2015-1-ES-EPPK A2-CBHE-JP-"GameHub: CniBpoGITHUIITBO MiX YyHiBepCHTETaMH Ta
mianpueMcTBamu B cepi irpoBoi iHgycTpii B Ykpaini"
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MOIIY KOBUM AHAJII3 IAHUX NMEPEBITY BATITHOCTI 3
BUKOPUCTAHHAM I'PA®IYMHUX METOAIB JOCIIIKEHHS
TA ®OPMAJIb HUX TECTIB

0-p mexu. Hayk, ooy. I.C. Ckapea-banoyposa, acn. T.O. Binobopodosa,
CHY im. B. llans, m. Cesepodoneyvk

[HTeneKkTyanbHUM  aHAN3 JaHUX IIUPOKO  BHKOPUCTOBYETBCS IS
MPOTHO3YBaHHS MATOJOTIYHUX CTaHIB B MEAUIMHI. BiANpaBHOIO TOYKOIO B IUX
JOCII[UKEHHAX € TIONIyKOBHH aHaji3, SKUH MJ03BONSE TPOBOAMUTH Bimbip
JIaTHOCTHYHU X 03HAK 1 MOMEPEAHIO HTepIpeTaIlifo JaHU X.

OO0'eKTOM JOCHi/UKEHHS € pPETPOCIEKTHBHI HAOOpU MaHHX, OTPHMaHi B
IpolLeci CIOCTEpeKeHHA 3a JKiHKaMH, o mnepeOyBanu Ha 12 — 38 TIKHAX
BariTHocTi. MeToM MOIIYKOBOI'O aHAaJi3y 3acTOCOBYBAIMCS AJSI JOCHIIKEHHS
JMaHU X Tepebiry BariTHOCTI Ta CTaHy HOBOHapo/keHHX y 186 marienTtok. Ha
MiZCTaBl aHaNi3y MeIM4YHOI JiTepaTypHd BHIIJCHI pI3HOMAaHITHI (akTopu
nepediry BariTHOCTI, SIKi, 32 JAHUMH JIOCJIITHUKIB, MatOTh BUCOKY HMOBIPHICTh
BIUIMBY Ha PO3BHTOK I1€ BHOI IATOJIOTil Y HOBOHAP OJKEHOTO.

OCHOBHI 3aja4i JOCHIIKEHHS: OIliHKa e()EeKTHBHOCTI HAasSBHUX JAHHX,
TIOIITYK B3a€MO3B'3KiB MK BHAIIEHUMH (hakTopamMu mepediry BariTHOCTI, o He
MarTh YiTKUX MPEIEJeHTIB i 3aCHOBaHUX Ha TEOPETUYHUX MPUITYHICHHSAX TPO
iCHyBaHHS B3a€MO3B'I3Ky 3 TMATOJOTIYHUM CTaHOM HOBOHAPOJKEHOTO,
BUSIBIICHHS yTPyHOBaHb 3HAUYMHX (PaKTOPiB.

VY nomoBini HajaHO pe3yIbTATH aHAN3y HAABHUX JAHUX 3 ypaXyBaHHIM
BIJICYTHIX 3HaU€Hb i OCHOBHHX CTATUCTUYHHUX BJIACTUBOCTeH manux. HaBeneHo
pe3yNbTaT MEpeBipKU AOCIIiPKYBaHUX JAHUX HA BiAMOBIIHICTH HOPMAaJIbHOMY
po3moaily HMOBIpHOCTEH 3a JAOTOMOTroI0 rpadidHUX METOMIB i (GOpPMaIbHOrO
tecTy Konmoroposa-CmupHoBa. Bumineni yrpynoBaHHs MOKa3HUKIB (aKTOPiB,
I0 BJACTHBI MepeOdiry BariTHOCTI 3 TOJAJbIIUM BHHUKHEHHSAM OKPEMHUX
MATOJIOTif y HOBOHAPO/DKEHMX Ta iX BIACYTHICTIO. 3a JOTOMOTOIO KpPHUTEPIifo
Kpackena-Youneca mis HassBHEX YIPyIOBaHb BU3HAUCHO 3HAYYIIICTD IX BILJIUBY
Ha JiarHO3 HOBOHAPO/UKEHOTO. BunineHo rpymy ¢akrtopiB, 3 0OIrpyHTOBaHHM
3HAYYIIMM BIUIMBOM Ha PO3BHUTOK NMATONOTi{ y HOBOHapopKeHoro. [TokaszaHo, mo
Vsl 3aBaHb MPEIMKTHBHOI aHANITUKM MEAMYHHX JAHUX MOUIYKOBUH aHai3 €
OJHHM 3 Ha#0 UTbII 3HAYYIN X €TAIl iB.

B pesymptaTi pobOTHM WiATBEp/HKEHO HASBHICTH B3a€MO3B’SI3KY MK
OKpEeMHUMH BUIUICHUMH (aKToOpaMu mepediry BariTHOCTi Ta HasBHICTIO NEBHOI
narojorii 'y HOBOHapO/HKEHOTO, OTPUMAHO HOBI yrpynoBaHHi (akTopiB
nepe0iry BariTHOCTI, sSKi TJIaHYE€TbCS BHUKOPUCTOBYBATH B IOJAJBIIOMY
NOCIiIKEHH 1.
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BBIPAIIIUBAHHUSA KPYITHOI'ABAPUTHBIX
CIHUHTUIJIAOUOHHBIX MOHOKPHUCTAJIJIOB

0-p mexH. Hayk, c.H.c. B.C. Cyzoanw, kano. mexn. nayx A.B. Cobones,
Hne mumym cyun munasiyuonnvix mamepuanoe HAH Vkpaunwl, 2. Xapvrkos

IIpoBeneH  CUHTE3  MOJAIBHBIX  PETyJATOPOB A YIPaBIECHUS
HEY CTOHYMBBIMHU npoueccaMu BBIPALBAHUS KpymHOTabapuTHEIX
CUMHTUJISILIMOHHBI X MOHOKpUCTaJLI0B. CHHTE3 OCHOBaH Ha MeEpax MOJAAIBHOIO
JIOM HHUPOBAHHUS B COOCTBEHHOM IIPOCTPAHCTBE AMHAM MIECKOM CHCTEMBI.

Jost yIpaBie HAS KPHUCTA I 3aI{uen KpyIHOTabapHUTHBIX
CIMHTUJIISIIMOHHBI X MOHOKPHUCTAJIIOB MUPOKO UCTIONB3ytoTCs TTHM-perynstopsl.
TpaaMuuoHHO HAacTpOWKa ATUX PEryasiTOpOB Ul YHPaBJIEHUS HEyCTOMUMBBIMHU
HOpPOIECCOM KPHCTAIM3alMU MPOM3BOJUTCS BPYUHYIO IyTeM TPYJOEMKOH U
JUTATE TBHOM 110 TOOPKHU K03 (H PUITMEHTOB peTyIaTopa.

CHHTe3 MOJANBHBIX PETYIATOPOB i1  YIpaBICHUS  Ipolieccamu
BBIPAIIMBAHUSA ~ KPYMHOTA0APUTHBIX  CIHHTHJULILHOHHBIX ~MOHOKpPHUCTAIIIIOB
MO3BOJIET IOJIy4aTh PErYJISITOPBl B IPOCTPAHCTBE COCTOSHUI A yNpaBJIeHUS
HEYCTOHYHMBBIMH CHCTEMaMH ¢ TpeOyeMBIMH TOKa3aTeIsIMHA KaueCcTBa.

Pe3ynpTaTel MOJANBHOIO CHHTE3a HCIOJIB30BaHbl Ul IapameTpU3alu
[MU-perynsiTopa IIs yHpaBICHUS HEYCTOMIUBBIM OOBEKTOM BTOPOTO IOPSAKA.
IIpakTHueckoe  HCHOJB30BAHUE  MPEAJIOKEHHOIO  IHOJAX0JAa  IO3BOJIMIM
cuaTe3npoBatTh [IM-perynsarop, HCHONB30BaHHME KOTOPOTO OOECIEeYHBaET
BBICOKOE Kau€eCTBO yNPaBJIEHHUS HEYCTONYMBBIM MPOLECCOM BBIPAIIUBAHUS.

Cnucox muteparypsi: 1. Jopureykuii B.M. Poct xpuctamnos / B.U. [opuneyxuii, 5B. Ipunes,
b.I". 3acnascxuii u op. // Xapskos: AKTA, 2002. — 535 c. 2. Boiiuenxko B.A. HexoTopbke MeETOABI
CHHTE3a pETYJSTOPOB TNOHWKGHHOTO TIOpSAKAa M 3afaHHOW CIpyKTypbl / B.A. boiiuenko,
A.Il. Kypoiokos, B.H Tumun, MM. Yaiixoscxuu, HU.F. HAovikun // YupapneHue O0JbIIAMEI
cucremamu. Beim. 19. M.: UIITY PAH, 2007. — C.23-126. 3. haronun H.A. Mo naisHoe yTipaBiicHUE B
cucremax kpucrammsammu /HA. Banonun, B.C. Cyzoans, HO.C Kozemun // MexmyHapomHblii
HayYHO-TeXHHMIeckui sxypHan "[Ipobiemsl ynpasnenus: u uHpopmatuku”. — K.: — 2014. — Ne 4. —
C. 96-101. 4. Fanonun HA. HoBblit Kypc Teopuu ynpasieHus apmwxenueM / HA. bamonun /| CI.:
N3-Bo C.-Tletep6. yu-Ta, 2000. — 160 c.
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THE FORMAL GRAMMAR APPROACH TO MULTIPRODUCT
FLOW PRESENTATION

V.I Tikhonov, dr. of tech. sciences, professor "ONAT", S.D. Radkewich,
docent "NTU", O.V. Tykhonova, teacher "ONAT", A. Taher, aspirant
"ONAT", Odessa

A presentation of multi-product stream in a transport network proposed on
the formal grammar approach of second order. The first syntax level of the
formal grammar forms a fixed alphabet of three characters, whereas the first
level semantics forms an open alphabet and syntax for the second level of the
grammar.

The next generation network engineering faces known QoS provision issues
in multiproduct  transporting  systems.  Traditional = models of
integrated/differentiated service based on resource reservation protocols RSVP
and NSIS proved not scalable enough for a wide practical usage [1]. The modern
concept of software defined networks showed positive results in some areas [2],
though it is complicated for management and causes significant feedback delays.
The VoLTE services took further development in 4G mobile networks.
However, this technology is not completely equivalent to voice over IP (VoIP),
as reliable voice connections solely established within a particular autonomous
system. Thus, the integration of telecommunication services on the packet-based
platform remains a great challenge. In this study a uniform method is developed
of multiproduct stream presentation in a transporting network.

According to a formal grammar approach, the serial digital flow in
telecommun ication channel is considered as a sequence of symbols — letters and
syntax signs of fixed alphabet; this corresponds to the first-layer of formal
grammar. Combinations of grammar symbols form the 3 open subsets of syntax
signs, key-words and information data words — the second-layer of formal
grammar. The set of rules should be defined more to define the sentence
framework on second-layer words. A sentence consists of command part and
information data segment (optional). Any command is to be interpreted at the
receiving party of the channel; each data segment is handled according to the
previous command. Synchronous transfer of the symbol flow sequence is
performed by the conveyor transporting modules (for example, Ethernet
frames).The open grammar subsets allow constructing a various number of data
communication protocols.

References: 1. " Analysis of existing Quality of Service signaling protocols (RFC 4094)", available
at: https:/tools.ietf.orghtml/rfc4094 (accessed 30 June 2016). 2. Das, S., Pamlkar,G., McKeown, N.

and others, "Packet and Circuit Network Convergence with OpenFlow", available at:
http://yuba.stanford.edw~nickm/papers/Openflow-OFC10_invited.pdf (accessed 30 June 2016).
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YTOYHEHHA PE3YJIBTATIB BUMIPIOBAHHSA I'/IMb MHU [
IOBEPXHEBHUX OB‘€KTIB 1P 3BACTOCYBAHHI .
BATATOYACTOTHOI'O ®A30BOI'O METOY JAJIBHOMETPII

0-p mexu. nayx, npog. LB. Tpoyuwun, acn. IO.B. Cenuuwuna, Odecvka
Hayionanvha axaodemis 36 ‘si3ky im. O.C. [lonosa, m. Odeca

OO6‘exTaMM Tix 9ac reopajapHOTO IOCIIDKEHHS € TPaHWIl PO3IiNICHHS
CEpE/IOBUI 3 OJHOPIMHUMH BJIACTUBOCTIMHU. J[Jg TIABUINEHHS TOYHOCTI
BU3HAYEHHS TJIUOWH TPaHWIb PO3IUICHHS MapiB TIPYHTY 3alpOMOHOBAHO
BPaXOBYBaTH €JIEeKTPO(I3NUHI MapaMeTpy OUITXOM IOCIiTOBHOIO 3HAXOJKECHHS
KoeiieHTiB BiAOUTTSA, HACTYMHUM YTOUYHEHHSM (a30BUX 3CYBIiB CHTHalliB
BiIOMTUX Bill KOXKHOI I'paHUIli, BpaXOBYIOUH e€NeKTPOod 3UYHI MapaMeTpH pisHUX
HIapiB IPYHTIB.

INamaroya XBUJIST TPOXOJMTH BIACTAHb OO OO‘€KTY 1 3a3HA€ 3aTyXaHHSA
BIMOBIMHO 10 KoeQillieHTy 3aTyxaHHs. Tako HEOOXiTHO BpaxyBaTH Te IO
KO)KHE CEpeJOBUIIC Ma€ CBOi JICNCKTPUYHY TPOHUKHICTE Ta KOCDIili€HT
3aTyXaHHS, a TaKOX TP TIPOXOJDKEHHI dUepe3 O00°eKT majgaroda XBHIIA
BiIOMBAETHCS 13 KOSPII[IEHTOM BiIOMTTS MPOMOPIIHHIUM 3HAYEHHSIM XBHIHOBHM
OIOpOM KOXKHOTO CEepEeIOBHINA, BIANOBIHO, dYepe3 TPAHMII0 PO3IIICHHS
CepE/IOBHI MPOXOJUTh pemTta eHeprii. Tomy, 3Ha4eHHS IambHOCTI 00 ‘€KTiB
HEOOXITHO YTOUHHTH Ta BH3HAYUTH NPH IBOMY 3HAYEHHS XBHUIBOBHUX OIOPIB,
IO JO3BOJIUTh BH3HAUUTH e€NeKTPO(i3W4HI BIACTHBOCTI CepemOBHII Ta
ineHTUdiKyBaTH iX.

XBUIIBOBHH OMip MEPUIOr0 CEpeloBHIIA MOYKHA 3HAUTH MPSIMHUM
BUMIpIOBaHHSAM. 3HarOuu KoedilieHT BIiAOUTIS S-i TpaHUIll CEpelOBHUINA,
3HAXOJAMMO XBHJIBOBHI OIMip HACTYNMHOTO cepeaoBuma. Toai KkoeQiieHT
BiOUTTs Oy Ie MaTH 3HAYCHH :

S
s -2 oAl
—R' . -2, i=1
Rs+1,s _Rs+l,s HDi+1,i e !
i=1

3a TaONMMIAMH 3HAXOJMMO TOYHE 3HAYCHHS IIBHUJKOCTI MOIIHPEHHS
€JIEKTPOMATrHITHOI XBHUJIi ¥ BiJIOBITHOMY CEpEIOBHIII, IO JO3BOJISE YTOYHUTH
JMANBHICTh 10 § — -1 rpaHuUIi 3a BUpa3oM:

((ps — Q5 )vs
Anf '

Cuucok sgiteparypu: 1. Cenuumuuna FO.B. V0CKOHAEHHS 6arato4acroTHOTO (paoBoro METOMY
naneHOMeTpii / fO. B. Cenumuuna // BumiproBaibha Ta 0OYMCITIOBAIBHA TEXHIKa B TEXHOJNOTIUHHUX
nponecax. —2016. — Ne 1. — C. 164-167.

i+1,i

ls = ls—l +
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AJIBTEPHATHUBHOE NPEJCTABJIEHUE OKI' B BHUJIE 3KTI-
IFOAOI'PA®A B KAPJTHOJOTIMYECKHUX CUCTEMAX
MHNOJAEPKKH NP UHATHUA PELIEHNHN

KaHO. mexu. Hayk, 0oy., ookmopanwm A.E. @unamosa, HTY "XITH",
2. Xapwvkog

TeHI[eHHI/ISI K YBCJIWYCHUIO IIPOU3BOACTBA OTCUCCTBCHHBLIX 11 I/I(i)p OBBIX

JNMeKTpoKapauorpaguueckux  TeJIeMETPHUECKMX  CHUCTeM,  TaKHX  Kak
TpancteneoHHbi I pPoBOH  12-KaHANBHBIN  ANIEKTpOKapAUOTpad MISCKUH
KOM ILIEKC "Tenexapn", onpejeania HE00 X0 IMMOCTh CO3JJaHus

KapJUOJOrMIeCKUX cHUcTeM mnojaepxkku mnpuastas pemenuit (KCIIIIP). B
OCHOBE TaKHX CHcTeM JexXuT Mmop¢omorudeckuit anamu3 OKI, koTopsle
MpeAcCTaBJAIOT coboit  Oumomemauumuckue curHaiel (BMC) ¢ sokanbHO
cocpemoroueHHbIMU  mpusHakamu  (JICII). [nsg pemeHus  mpoOJieMBl
Mopodosorndyeckoro ananumza BMC ¢ JICII aBTopoM TpEmIOKEH METO,
OCHOBaHHBII Ha MOCTPOCHHH MHOTOKAaHAJIBHOIO HEJIHWHEWHOTO (QMIbTpa.
IMpennoxennsiit MmeToa Mopdonormdeckoro anaymsza BMC ¢ JICIT moBeimaet
JOCTOBEPHOCTh OOHApYXEHHs CTPYKTypHBIX 3neMeHToB OKI' Ha ¢oHe momex.
CrnenoBaTeIbHO, IPEACTABISIET UHTEPEC JalbHENIlIeE pa3BUTUE NPEAI0KEHHOTO
aBTopamMu Meroja Mopdouormueckoro anammsa BMC ¢ JICII ¢ mensio
noBblneHns1 kayectBa guarHoctuku B KCIIIIP 3a cuer mnpenocTaBiieHus
JIOTIONIHU Te TbHOH AMAaTHOCTHYEC KOH HH(pOpMAaIWu, MOJy4YeHHONH B pe3yibTaTe
anpTepHaTUBHOTO Npeac TaBaenus DKI'.

Lempto wucclienoBaHUSl SIBISETCS NPEJOCTABJICHUE Bpavy-KapAHOJIOTY
aNnbTepHATUBHBIX JMAarHOC THUECKHMX MPU3HAKOB B YJIOOHOM sl BOCHPHUSTUS
rpapi4ecKOM BHAC HapsALy C TpaJUOUOHHBEIM npeacraBieHuem OKI[ B
KapAMOJIOT MYECKU X CUCTEMa X MO IEP>K KU MPUHA TS PEIIeHUH.

Pa3zpaboTana cuctemMa ambTepHATUBHBIX JHMAaTHOCTHYCCKHUX NPU3HAKOB Ha
OCHOBE TIPEIJIOKEHHOTO aBTOPOM MeToza Mopdorormdeckoro anammsa bBMC c
JICII ¢ menpio MpeaOCTaBIICHHS NOMONHHUTEIBHON Tpaduueckoil mHoOpMannuu
IpU JMarHOCTUKE OJHOTO M3 CaMbIX PACIPOCTPAHEHHBIX HapyLIEHUH puUTMa
cep/ua — xKeiny J04KoBoi akctpacuctonuu. [Ipennoxeno npeacrtasienue DKL B
JIBY XMEPHOM aJbTEPHATUBHOM IPOCTPAHCTBE IPU3HAKOB, a TAKXKE B BHJE
rogorpaga.

IIpoanamm3upoBaHs! oTauuus rogorpados mis HopmansHoit OKI™ u OKI ¢
Pa3IMYHBIMHM BUAAMHU 9KCTPACUCTOJINU MPABOTO U JIEBOTO JKEJIYAOYKOB, a TAKKE
C JKEIyJOYKOBOM MOJUTONHOM »AKcTpacucTtonuei. bblio ycTaHOBIEHO, 4YTO
rpaduueckoe npencrasienue D KI' B anbTepHATHBHOM MPOCTPAaHCTBE MPU3HAKOB
MO3BOJIIET Bpady BU3yaJbHO BBIMOJHATE KJIACCH(DUKALUIO pPa3IMYHBIX BHIOB
JKEITyTOUKOBOM 3KCTPACUCTOIMU, YTO B COYETAHMM C KJIACCUYECKUM AaHAJIN30M
OKI' Ha BpeMEHHOM OCH MOBBIIIAE T IOCTOBEPHOCTh AUATHOC THKH.
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KOPPEJANMOHHBIN METOJ TUATHOCTUKHU COCTOSTHUS
OPTAHM3MA

0-p mexu. nHayx, npog. K.JI. llleeuenxo, HTYY "KIIH", 2. Kues, kano.
mexH. Hayk, ooy. A.B. Anexcawun, OHAIIT, 2. Odecca, cm. npen.
B.B. I'opxyn, KHYT]], 2. Kues

OpHOW W3 XapaKTepHUCTHK COCTOSIHHS OpTaHHW3Ma dYeJOBEKa SBIICTCS
WHTCHCUBHOCTh MHUKPOTOKOB Ha KJIETOYHOM ypoBHe. OHM BO3ZHHKAIOT 33 CUET
MepeHoca HMOHAMHM PACTBOPHMBIX BEIIECTB D3JICKIPUUECKHX 3apsAoB depes
MeMOpaHBI KIETOK M 00eCIeYnBa0T HEOO X0UMBIH IEKTPUYIESCKUN MO TEHIIHA T
MeMOpaH B Ipolecce MeTadoarn3Ma K€ TOK OpraHu3Ma.

[TockonbKy MOHHBII TOK MMEET JAUCKPETHYIO CTPYKTYpY, @ YMCIO MOHOB,
OpOXO BIIUX 32 €JUHUIy BPEMEHH depe3 MeMOpaHbl KIETOK, (IIOKTYHPYET,
MHQOpMALMIO O BEJIMYMHE KJIETOYHOTO TOKAa MOXKHO IOJY4uTh 0e3
HETOCPEJCTBEHHOTO KOHTAaKTa C KJIETOYHOH Cpeloi, TO €CTh HEHHBa3UBHBIM
METOJIOM.

Jnst 3TOTO 1HEnecooOpa3HO HCIIONB30BaTh HM3MEPHUTENILHBIE BICKTPOIBI,
pacroI0oXeHHBIE Ha ITOBEPXHOCTH KOXHM B OHOJIOTMYECKH AaKTUBHBIX TOYKaX
(PAT), xoTopsle HMEIOT MHHHUMAJIbHOE 3HAYCHHE  BJIEKTPOKOKHOTO
COTIPOTHUBIICHHUS .

CrexkTp (IyKTyanuil HOHHOTO TOKa, B OTJIMYUH OT 3JICKTPOHHOTO, 3aBUCHT
OT 4acToTel U omuckiBaeTcs Gopmyinoit IloTrku. [lostomy HOHHBIN mIyMm, B
OTIMYME OT TemjoBoro "Oenoro" myma, ecTh "IBETHBIM"' U MOXeET OBITh
pazmmuuM Ha (hOHe ammapaTypHBIX LIIYMOB C HEHNPEPBIBHBIM CHEKTpoM. Jlnd
9TOT0 HCHOJIB3YEeTCSl PE30HAHCHAS LI€Mb, HACTPOCHHAS Ha MAKCUMYM YacCTOTHI
pellakcalui HOHOB, (POPM UPYIOMINX KJIE TOUHBIE TOKH.

HM3Bec THO, YTO B OCHOBE JKU3HE IEA TEIbHOCTH UeJIOBEKA JIEKAT OUOPUTMEI,
CHHXPOHHM3aIMs KOTOPBIX OOecHneuMBaeTcs MLEHTPaJbHOM M BEreTaTUBHOMN
HEpBHEIMH CHCTeMaMH. HapymieHwme pHTMOB H peXMMa CHHXPOHH3AINH
(hM3NOTOTHIECKU X ITPOI[ECCOB SIBISICTCSI OCHOBHBIM ITOKa3aTesieM OTKJIOHEHUH OT
HOpMBL. CTeTieHb CHHXPOHH3aIlMM IIPOIECCOB HAa KIETOYHOM YpOBHE, B
YaCTHOCTH, CHHXPOHM3AIM OTKPBITHS BOPOT MOHHBIX KaHAJOB, 3apsja
KICTOYHBIX MeMOpaH W Jp., OOBEKTHBHO OTpaXkaeT COCTOSHHE OpTaHM3Ma
YeJI0BEKa.

B cBA3u ¢ 3THM, AT AMATHOCTHKH COCTOSTHHMS OpTaHM3Ma MHpeACTaBIsSeT
UHTEpEC OLEHKa CTeNeHU KOppessluu ULIyMOBBIX TOKOB JBYX DBAT,
PAacIoN0KEeHHBI X HA 0 JHOM HJIM COCEIHUX YHEPTeTHUECKU X MEpUAaHa X.

ABTOpaMHU TMpPENIOKEH alTOpUTM OLEHKH CTENEeHH CHHXPOHHM3ALUU
(PM3HOIOTHYECKH X MPOLECCOB OTACIIBHBIX OPTAaHOB M CHCTEM, IO3BOJISIO MUK
OCYIIECTBIATh HEMHBA3UBHYIO JUArHOC THKY COCTOSHUS OpTaHH3Ma.
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CEKINMOHHBIE JTOKJIAJIbBI

HNCHOJBb30BAHUE AJITOPUTMOB IIN®POBAHUSA
NH® OPMAIIMU JJIA OBECITEAEHUA BE3OITACHOCTH
CETEBBIX COOBII EH U1

Kano. mexu. Hayx, ooy. A.U. Barenko, macucmp J.U. [ywyx, HTY
"XIIN", 2. Xapvkog

O6ocHOBaHa HEOOXOIMMOCTh MH(POBAHUSI JAHHBIX CETEBBIX MTAKETOB MPH
nepejade OT KIMEHTa K CepBepy WIS COKPBITHI HH(OPMAaNUH, IepeaaBaeMoil mo
JIMHUSM P OBOJHOHN 1 OecIip OBOIHON CBSI3H.

K xpunrorpaduueckum anroputMam J0JDKHBI MPEIbSIBISATHCS IKEC TKHE
TpeOOBaHUs B YACTHOCTH, K KIIOYY, a TAK)KE K CAMHUM MpolieccaM mudpoBaHUS U
Jen(ppUpPOBaHKs AJIsl YBEJIHUUYCHUS CIIOKHOCTU BCKPBHITUS JAHHBIX TPETHHUMHU
munamy.  JlokazaHa  HEOOXOOMMOCTh  HCIOJB30BAaHUS  KOMOMHALMM W3
OIpe IeNIEHHOTO KOJIMYEC TBAa CTaHAap THHIX aJITOPUTMOB MU pOBaHUS, TAKUX KaK
md4, md5, SHA, DES, AES, Tak kak yBe IM4uBae T BpeMs JUIs ACIH( PUPO BAHUSA
HH(pOpMaUH TPETHUMH JIHIIAMH.

Jloxazana Ooyee  BEICOKas  CTeNeHb  0E30MaCHOCTH  alTOPUTMOB
ACHHXPOHHOTO IIU(POBAHMA, IPH KOTOPHIX HE MPOMCXO MT 0OMEH KIFOYaMH, MO
CPaBHEHHMIO C CHHXPOHHBIMH alTOPHUTMaMH, IPH KOTOPBIX KIHOY  JUIS
nemmdpupoBanuss mepenaétcs BMecTe ¢ cooOuieHueM. lcmonp3oBaHWe
OJHOCTOPOHHUX (QyHKIWH, anroput™a Juddu-Xemmana cBOJUT K MUHIMYMY
BO3MOXXHOCTh JACIIN(PUPOBAHUSA TMEPEXBaYEHHBIX JAHHBIX W JeJaeT caMm
MPOLIECC OUEHDb PECYPCOEMKUM U 3aTPATHBIM MO BPEMEHH JUIS TPE ThH X JIUII.

Bo3Hnkaer HE00 X0 AMMOCTh MEPECMOTpa U MOAEPHU3ALMU KIACCHYECKUX
AMOPUTMOB ~ ABTOPHU3alUU, AayTCHTU(PUKALWK, BEPUPUKAIMU, CECTCBOTO
coO0IIeHns [yId BO3MOXHOCTH BHEAPCHUS 0OoJjiee CIOXHBIX aJTOPUTMOB
COKpBITHSI HHpopManuu. JJokazaHa BO3MOYKHOCTh IPUMEHEHHUS IPOKCH CepBepa
BMeCTe ¢ Mmu(paiyeil JaHHBIX CETEBBIX ITAKETOB U KOHTPOJS W TOBBIIMICHUSL
6e30I1aCHOCTH CETEBOT0 COO OICHHSI.

[IpumeHeHHe NpOKCH-cepBepa B CPEACTBAX KOMMYHHKAIMH IT03BOJIIECT
MOBBICHTh YPOBEHb 0€30MacCHOCTH YyHAIEHHOTO YIpaBIeHHS Ioe3mamMu (Ha
OpuMepe  aMEpHKAHCKOH  JKeNe3HOMOpPOXKHOW  kommanmum  Amtrak) u
OpEeJOTBPATHTh HECAHKIMOHUPOBAHHBIA JOCTYI K CHCTEME YIPaBICHUS
JIOKOM OTHBaMH.

Cmucox surepatypel: 1. Beemenne B xpumnrorpaduro. [Cryptography 101] — [Dnexrponnsrit
pecypc] - http://citforum.ru/security/ cryptography/crypto 1.shtml. 2. ACHHXpOHHBIC aJIrOPHTMbI

(PO BAHASL. OmHOCTOp OHHKE dyHKIIM - [DnexrpoHHbIA pecypel]
https://mtsystem.org/security/asymmetric-encryption-how-it-work/.
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NPUMEHEHME HEYETKHUX JOT'MK JJ151 MOJEJI AP OBAHUS
MOKA3ATEIENA TEXHUYECKOM DCTETUKHA

Kano. mexu. Hayk, npodh. E.I'. bepouuescxuii, Hoel'Y um. Apocrasa
Myopoeo, . Benuxuu Hoszopoo

PaccmoTpeHa BO3MOXHOCTh MOJEIMPOBAHUS Ba)KHEMIMX KOMIUIEKCHBIX
MoKa3aTesiell TeXHUYECKOM 3CTETMKM HAa OCHOBE TEOPUU HEUYETKUX JIOTUK U
MATKMX 4Hcel. B ocHOBY mpennaraeMoidl METOJMKH MOJEIUPOBAHUS TaKOTO
cmabodopmanuzyeMoro mokazaTens KakK "OCTeTHYHOCTh  JU3aiHEPCKOTO
pemeHns" MOJIOKEHO HCIIOIB30BAHUE OJHOTO U3 OCHOBHBIX Pa3/eJIOB HEYEC TKUX
JIOTHK — TEOPUHU JIMHTBUCTUYECKU X TIEpEM EHHBIX.

JlunrBucTHueckass MEpeMEHHas MO3BOMSET NPHUONMKEHHO OIHCHIBATH
SBJICHUS W TOHATHS, KOTOpblE HACTOJNBKO CJIOXKHBL, YTO HE IOAJAI0TCS
ONHCAaHHUI0O B OOLICPHHATHIX KOJMYECTBCHHBIX TepMHHAX. JIMHIBHCTHYECKas
nepeMeHHas onpeaersieTcs MaThbio napameTpamu:

@ Tx), U, G, M),

rie X — Ha3BaHHMe IlepeMeHHOH; I(x) — TepM-MHOXXECTBO WMEH-3Ha4YeHHH
nepeMeHHo#l x. KaxaoMy M3 3THMX MMEH COOTBETCTBYET IIOJMHOXECTBO X,
3aJlaHHOe Ha YHUBEpcalbHOM MHOXecTBe U c 0a3oBoil mepemeHHOUW u; G —
CHUHTAaKCUYECKOE IIPaBUJIO, MOPOXKAAIOLICE HMEHA 3HAUCHUU INEPEMEHHOU X
(manpumep, OYEHb KpAacHBBIM, HEKpPacCHUBBIA, BECbMa KpPacUBBIH, OYCHb
HEKpacCUBBIA U T.1.); M — ceMaHTHYECKOe NPaBHIO, CTABAIIEE B COOTBETCTBHE
KaXIOMY  OJJIEMEHTy  TepM-MHOXECTBa  HEYETKOE  MOJAMHOXXECTBO X
yHuBepcanbHOro MHoxecTBa U. Takodl noaxon MO3BOISET CTPOUTh TakK
Ha3bpIBaEMYI0 (PYHKIMIO TPHUHAAJIEKHOCTH HEUETKUX I10AMHOKECTB MHOKECTBA
U c umenamu T(x).

OCHOBHBIE TIOHSITUSI TEXHHYECKOW ACTETUKU SIBIIOTCA KJIACCHYECKUM U
JMHTBHCTHYCCKUMHU TICPEMEHHBIMH W WX HEONPEIACICHHOCTh MOXET OBITh
CMOJIEJIMPOBaHa allaparoM TEOPUHM HEUETKUX MHOXecTB. IlpensoxeHna monens
HNOHATHSL "3CTETMYHOCTH" XapakTepu3oBaTh 15-t0 mnapamerpamu. Kaxnomy
napamMerpy Ipearaercs INOCTABUTh B COOTBETCTBHE HEKOTOPOE HEYETHOE
YHCII0, MMerolnee (YHKIWIO MPHHAMICKHOCTH TPEyToNbHON (opMBl. 3HaUCHHUE
3TOr0 YHUCia MPOHYMEPYEM MO MPUHAAJIEKHOCTA MHOXKECTBY [0, a]. DTH yucna
MOJEIUPYIOT BBICKA3bIBAaHMWE CIEyIOIIET0 BHJAA; 'TMapaMeTp NPUOIM3NUTEIIBHO
paBeH @ W ONHO3HAYHO HAXOAUTCS B Auama3oHe [0, a]. B Hamem ciydae a
coBIamaer ¢ a/2 .

Takas Qopmanuzanusi MOHATUS "ICTETUYHOCTHL"' MO3BOJISIET YYECTh HE
TOJIBKO COJICPIKATENbHBIA aCIEeKT, HO ¥ ATAIIHOCTB () OpPMUPOBAHHS ICTCTHUCCKUX
NoKazaTeJield, T.e. BbIICIUTh BpEMEHHO W HHBAPUAHT.
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MNOJAXO/J K PEHTEHHWIO ITPOBJ EMBI IIPEAY ITPEXK/IEH W
CTOJKHOBEHMI BO3J1Y LIIHBIX KOPABJEM B Y CJIOBUSX
MOJETOB MO MPOU3BOJIbHBIM MAPIIIPY TAM

m.u.c. A.E. Boaxos, Meosicoynapoonviil HayuHo-yueb Hulll YyeHmp
ungopmayuo nuvix mexnonro2utl u cucmem HAH Yxpaunovt u MOH
Vkpaunsi, 2. Kues

IlepcnieK THBHBIM HAIpaBICHUE Pa3BUTHS I'Pak JAHCKON aBHAIIMH SBIISCTCS
koHumennust "FreeFlight", nHanpaBmenHas ©Ha mnoBbimeHne 3¢ ¢EKTHBHOC TH
BO3IYIIHOTO [BIKEHHS B IEJOM M ONTHMH3ALUIO BBIIOIHEHHS IOJETa
oTaenpHOro Bo3aymHoro kopabns (BK) myTtem mpemocTaBieHHMS OSKHMaxy
MOJIHOW CcBOOOMBI B BBHIOOpE TPAaeKTOPUHM [BIXKEHHS C COOIIOIEHHUEM
rapaHTUPOBAHHOTO yPOBHS 0€3011aCHOCTH.

OOecrieueHne 0€30MaCHOCTH MOJICTOB, B CBOIO OYepeab, HaNpsMYIO
CBSI3aHO C PCIICHHMEM 3a/ia4¥l NpEeAyNnpexIeHus croikHoBeHuii BK B Bozmyxe.
Jns  mopmepkaHWs — JOIYCTUMOTO  pPUCKAa  CTOIKHOBEHMH IIpH  pOCTE
MHTCHCUBHOCTH BO3/IYIIHOTO IBIDKCHHS HJIHM IS CHIDKCHHS €r0 B YCIOBHAX
MOCTOSSHHOH WHTCHCHBHOCTH JIBIDKCHHS HEOOXOMMO TOBBIIIATH HaJIEKHOCTH
CHCTEM HABUTAIlMM M YNPaBICHHUSA BO3IyIIHBIM IBIDKCHHEM, TPEXIEC BCETO —
MyTeM YBEIHMUCHHS HAJACKHOCTH U Ka4eC TBA Te XHUYECKUX CPEJICTB 3THX CHUCTEM.

B paboTte mpemmaraeTcss HOBBI COBpPEMEHHBIH TOIXOJ K pa3paboTke
TeXHOJIOTMH  HpEeIyNpexAeHHs  CTOIKHOBEHHH  BO3QyNIHBIX  KopaOieH,
OCHOBAaHHBIH Ha NPUMEHEHMHM TEOPHMH aOCOJIIOTHONH  MHBAapHAHTHOCTH,
CETELCHTPUYECKUX TEXHOJOTUH, TEOPUH JWMHAMHUYECKMX MIP M METOJIOB
A/l THBHOT'O YIPaBJICHHS.

IMogxox K peleHWIO 3ajaud  MpeayNnpekAeHus crojkHoBeHHH BK,
OCHOBAaHHBIH Ha  JaHHBIX TEOPHAX, METOAaX M  TEXHOJNOTUAX, H
paccMaTpuBaeMBbIil Kak WIrpoBas 3ajada YKJIOHEHUS 3BYUUT CJIEyIOIIUM
o0pa3oM: HEOOX0MMO OIpPENeNsiTh CTPATCTHIO MPECIeyeMOro Mrpoka TaKHM
o0pa3oM, 4TOOBI cocTosiHHE I} epeHIHaNbHONH Urpbl OBLIO HHBapHAHTHEIM K
CTpaTeTMH WrpoKa-mpecieyoBaTesiss. IIpm  3ToM  KadecTBO  M3MEHEHHS
WHBAPUAHTHOTO  COCTOSIHHS ~ CTpAaTeTMH  IPECIeyeMOro  Wrpoka o
b depeHnnatbHON WIPHl B IEIOM OBIO ONTUMAIBHBIM C TOYKH 3pECHHS
MUHIMHU3a0UH HEKOTOPHIX YCIOBHBIX KpHTepueB. {1 pemeHnss KOHGINKTHON
CUTyallul B HEKOTOpOH oO0JacTd HEOoOX0IMMO M JOCTATOYHO, YTOOBI ISt
napaMmeTrpa yrnpaslieHHsl JMHAMHUYECKHM IIPOLEcCOM H3MEHEHHs MHBAPHaHTHOTO
COCTOSIHHSI KOH( IMKTHOW CHTyallud BO3MOXKHO ObIJI0 BHIOpaTh Takoe 3HauEHUE,
KOTOpOe oOecrnevur cylectBoBanue GpyHkimu JismyHoBa Uit Halel 3aMKHyTOH
CHCTEMBI.
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MOJIEJTUPOBAHHUE HECTALIIMOHAPHOI'O TEYEHUS
BSI3KOM "KM KOCTH B 3A30PE MEXIY JABY MsI
MAPAJLIEJb HBI MU ITOCKUMM CTEHKA MU

acc. I0.B. Bonxosa, 0-p mexn. nayx, ooy. X.M. I'am3zaes,
Azepbatiodcanckuil 20cy0apcmeenuvlill Y Hugepcumem Hegmu u
np omvlunenHocmu, 2. baxy

M3BecTHO, dYTO TEYEHHS OKUAKOCTEH B  3a30paxX MPEACTaBISACT
NPAaKTHIECKHH WHTEpeC B CBA3M C pEIEeHHEeM 3aJad 10 TepMeTH3alun
COCIMHEHHH 3JIeMEHTOB B ruapocuctemax [l]. B pabGote paccmaTpmBaeTcs
HpoLeCC HECTAIMOHAPHOTO TEUEHHs BSA3KOH HEC)KMMaeMOM >KHIKOCTH B 3a30pe
HHO# [, 06pa30BaHHOM IBYMsI MapajUleibHBIMU HEIOABIDKHBIMH IUIOCKAMH

CTEHKaMH, HaXO JAIIMMHUCS olHAa OT Jpyrod Ha paccTOSHUU O .
Matemaruueckasi MOJAENb JaH HOTO MpoIiecca MpeacTaBiserca B Buue [2]:
ou w1 AP{)
—=v—5+——. 0<z<8, 0<i<T, (1)
ot & p !
i€ ¥ — KOMIIOHEHT CKOPOCTH TE4EHMs XHMJIKOCTH, V— KHHEMaTHYecKas

BSI3KOC Th KM IKOCTH, P — IUIOTHOCThH XHJKOCTH, AP(f) — mepemnaj NaBicHUS IO

JUTUHE 3230pa B HAMIPABJICHHH 110 TOKA.
Jns ypaBraenus (1) 3amaeTcst HayaJdbHOE yCIOBUE
u|img = 0(2) - )
Ha Teuenme KHMAKOCTH B 3a30pe CYNICCTBCHHOE BIMSHHE OKAa3bIBAIOT
TPAaHWYHBIC YCIIOBHS, COOTBETCTBYIONIME  B3aUMOJCHCTBHIO JKHIKOCTH C
HETIO/IBIDKHBIMHU IIOCKMMH CTeHKaMU 3a3opa. [Ipearmonaraercs, 94To Ha CTEHKax
3a30pa BBIMOJHSIETCS TaK Ha3bIBAEMOE YCIIOBHE CKONBXEHHS, T.€. I YPaBHEHUS
(1) 3amaroTcs cieayromme rpaHUIHBIE Y CIJIOBUS

2—Z=Bu, 2 =0, (3)
2”—2=[3u, z=9. 4)

Hpeunonaraems{, YTO 3aKOH H3MEHEHHMS 00BEMHOTO pacxoja XKUAKOCTHU

o@)
d
o@t) = I bu(z, 1)z, (5)
0

U3BECTeH W TpeOyercss HAWTH TaKOi 3aKOH M3MEHEHHWs] BO BPEMEHH Iepernaja
nmaBieHuss AP(f), xoTtopslii oOecrieduBan Obl MPOIYCK 3aJaHHOTO Pacxoja

JKUJIKOCTH 4epe3 JaHHBIN 3a30p.
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3ajava 3akmouaeTcs B omnpeneieHud QyHkumit  u(z,t) u  AP(?),

yaoBieTBOpstomuX ypapuenuto (1) wu ycioBusm (2) — (5). [ocrtaBnennas
3ajja4a OTHOCHTCA K KJIACCY OOpPaTHBIX 3aj]iad, CBA3AHHBIX C BOCCTAHOBIICH HEM
3aBUCHMOCTH IIPaBBIX YacTel mapabonmdeckuX ypaBHEHHH OT BpeMmeHH [3, 4].
INocraBieHHas 3ajaya IyTeM OUMCKPETH3alMM IO BPEMEHH IpeoOpasyercs K
HOJIyMCKPE THOI 3ajave, JUlsl peLIeHHs] KOTOPOil mpeanaraercs CrelHalibHOe
npejAcTaBieHne. B pesynbTaTe pellleHHEe HCXOJHOM 3ajadM Ha KaxJIOM
BPEMEHHOM CJIO€ CBOJMTCS K PEIICHHIO JIBYX KPaeBBIX 3ajad C JIOKaJIbHBIMH
YCIIOBUSIMHU U JINHEWHOMY yPaBHEHHUIO OTHOCHUTEINILHO NMPHOIMKEHHOTO 3HAYECHUS
nepemnaja JaBiIeHUs.

Crnucok aurepatypsi: 1. bawma T.M. I'napaBivka, TApaBiIMde CKHE MAIIMHBI M THAPABIHIECKIE
npusoasl. — M., "Mammnocrpoenue”, 1970. — 502 c. 2. Jloiyancxui JII. MexaHuKa >KMIKOCTU U
raza: Yued. mis1 By30B. 7-¢ u3d, ucnp. — M.: [lpoda. — 2003. — 840 c. 3. Camapcrui A.A.,
Babuwesuy I1.H. YncneHHbIe METOAbI PEICHUs OOPATHBIX 3a/ia4 MaTeMaTuyeckoil dusuku. — M.:
Wzparenscteo JIKW, 2009. — 200 c. 4. .Jamsaes X.M. O 4YUCICHHOM MOJEIHPOBAHUH JBKCHUS
JKUIIKOCTH B JIBYXIUIACTOBOH cucreme // BecrHuk TOMCKOro rocyapCTBEHHOTO yHHBEPCUTETA,
Marematika u Mexanuka, 2015. — Ne 3 (35). — C. 52-59.
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COBPEMEHHAA TEXHOJIOT U IOCAJKHA BO31Y IIHBIX
CYJAEH KAK METO/ NOBBIIIEHUSI 3@ ® EKTHBHOCTH
IOJETOB B I'PAXKIAHCKOU ABUAIINU

m.u.c. [I.A. Borowenrok, MeaicOynapoonviil HayuHo-y4eOuvlil yenmp
ungopmayuo nuvix mexnonro2utl u cucmem HAH Yxpaunovt u MOH
Vkpaunsi, 2. Kues

DKOJOTHUECKUE TTOCIICACTBHS SBIIAIOTCS BAXHBIM BOIIPOCOM B aBHAIWH B
IIEJIOM ¥ JIO JDKHBI YIUTBIBAThCSA PU IUIAHWPOBAHUM BO3AYIIHOTO IPOCTPAHCTBA
U IOCTPOCHUH CXEM II0JICTOB, a TAKXKe NPHU OPTaHW3aINU IPOU3BOJCTBA MOJIETOB
BO3JIYIIHBIX CYJIOB. B 9acTHOCTH, cliefyeT 1m0 Mepe BO3MOXKHOCTH BCErda U
Be3[le TMPUMEHATh METOIbl, KOTOpBIe TMO3BOJIT 3 (deKTHBHEE MO TPeOIATh
TOILTUBO, Iy TEM ONTHMAJIbHOTO CHIDKEHHS U 3aX0Ja Ha MOCaJKy.

CyMMapHbIH SHEpPreTHYecKHid 3amac BO3AYIIHOIO CyJHA Ha OOJBIINX
abCOJIIOTHBIX BBICOTAX MOJXET HCHOJb30BaThcs Hamboisee 3 ¢deKTHBHO mpu
CHWKEHUHU C MUHHMAaJIbHOW TAroi M JOOOBBIM compoTuBieHHeM. OHaKO MUIOT
JIOJDKEH TPOSIBIBITH MaKCHM aJIbHYI0 THOKOCTh B YIIPaBJICHHH CKOPOCTEIO IOJIETa
BO3YILIHOTO Cy IHA U CKOPOCTBIO CHYIKE HUSL.

Jlns peureHust 3Toi MpoOIEeMBbl TpejiaraeTcss HOBBIM CIOCOO TeHeparun
BUPTYQJIBHBIX KPUBOJIMHEHHBIX TIHCCAJT TIOCAJOYHOTO CHIDKCHHS CaMOJICTOB B
palioHe a3pONOPTOB O MIPEJEIBHBIM TPACK TOPUSIM.

CyTp cnoco0a 3aKiI04aeTCs: B ONPEeIeNCHUN TOYHBIX JAHHBIX IPO TOUKY
nocaaku (KOOpAWHATHI, XapaKTePHUCTUKH, MECTHOCTb, OCOOEHHOCTH B3JIETHO-
nocagoynoit mosiocel (BIIII) u aspomnoprta); onpenencHU TOYHBIX MMapaMeTpoB
TEKYyILETO COCTOSHUSA caMoJIeTa, PeXKHUMa M XapaKTepUCTUK MOJIeTa, MapaMeTpoB
OKpyXaromel cpeipl, GU3NUECKUX, aIPOAUHAMUYECKHX M (DYHKIIMOHAIBHBIX
napaMeTpoB caMoJIeTa; pacdyeTa BO3MOXHBIX obnacTeil ynpaBiIseMOCTH
camousietoM. Ha ocHOBaHMM BceX JAHHBIX MPOU3BOIUTCS pPacdeT U MOCTPOECHUE
BUPTYaJIbHOM TIJMCcaabl MOCAJOYHOTO CHIDKEHMS CaMoJIeTa IO MNpeAeibHBIM
TPAaeKTOpUsAM (TPAaCKTOPUSAM, KOTOpHIE TPEOYIOT HAaMMEHBIIETO KOJHYEC TBa
pECYpPCOB U MOIIHOCTH CaMOJIETA, BPEMEHU U PAcCTOSIHUS, I HTala, Hadaia
CHI)KCHHS caMoJIeTa C 3IIIeJIOHA JI0 TOJIHOM oc TaHOBKe ero B KoHie BIIIT).

VYuer mig pacdera TpaeKTOPHUH MOCATOYHOTO CHIDKEHHUS BCEX NMapaMeTpoB
caMoJieTa, OKpy»Karolled cpejbl, HEIMHEHHOCTeH B XapaKTepUCTUKAX IMOJETa,
KPUTEPHEB ONTHMAIbHOCTH MO3BOIUT OOECIEeYUTh TapaHTHPOBAHHBINA ypPOBEHb
0e30MacHOCTH MOJIETOB, a TaKXKE, CYIIECTBEHHO MOBBICUTH 3() ()EKTUBHOCTH U
9KOJIOTHYHOCTh IOJIETOB, pACHIUPUTh OONacTh YCIOBUHM I IOCAagKH
COBpPEMEHHBIX BO3 IyLITHBIX CY JICH.
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PA3PABOTKA MOJEJJIH BbISABJIEHUA KOMIIBIO TEPHBIX
BHUPY COB C HCITIOJIB30BAHHUEM Ab CTPAKTHOT'O
ABTOMATA MUJIN

xano. mexu. Hayx, ooy. C.FO. I'aspunenxo, cmyoenm B.B. Yenax, HTY
"XIIN", 2. Xapvkos

3anmaua OIepaTUBHOTO BBISIBJICHUS aHOMAJIBHOTO TIOBEJICHUS
KOMIIBIOTEPHO# CUCTEMBI B YCJIOBUAX BUPYCHBI X aTaK SIBJISIETCS aKTyaJIbHOM, TakK
KaK BHPYCHI HAHOCAT yOBITKH HA JECSATKH MUJIIMAp 0B 0Ju1apos [1, 2].

B nokmane paccmMoTpeHa  MOAeNb  aHalIM3aTopa  BPEJAOHOCHOTO
IporpaMMHOTo o0ecriedyeHus Ha OCHOBe abcTpakTHOTO aBToMaTa Munu [3].

[punmun paGoTel MOJENH 3aKIoYyaeTcs B IPOBEPKE BO3MOXKHBIX Cpel
0o0HTaHMs BUPYCOB U BBISIBJIEHUH B HUX KOMaHJ (TPyIH KOMaH), XapakTepHbIX
s BupycoB. Kakgas u3 NOJO3PUTENbHBIX KOMAaHJ COIOCTaBJsIETCS C
MHOeCTBOM cocTostHuil S. Tak Kak ()yHKIMS BBIXO OB aBTOM aTa MUK 3aBUCUT
OT By X apTYMEHTOB: BXO ITHOTO CHI'HaJla M TeKYIIETO COCTOSHUS, TO rpad-cxeMa
TIepexo IOB aBTOMaTa chopMHUpOBaHA TaK, YTOOBI OTpabaThIBaJIACh KaX 1asi BETBb
anroputMa () yHKIIMOHUPOBAHUS aBTOMAaTa.

OBpHUCTHUECKHE aHATM3AaTOPhl TPH OOHAPYXEHWH "TOJO3PHUTEIHHBIX'
KOMaHZ B (Qaiisax WM 3arpy304HBIX CEKTOpaxX BBIAIOT COOOINEHHE O
BO3MOXXHOM  3apaXeHUH. BBejeHWe  JOMOJHUTEJIBHBIX IEPEXOJI0OB U
3alUKJIEHHOCTh Ha COCTOSHHUSX TIO3BOJIIOT OOHAapYXHUTh MOIU(PUKALIUIO
U3BECTHBI X BUPY COB.

Jnsa uaeH TMQUKALUU COCTOSHUSI KOMIBIOTEPHOW CHCTEMBI B YCIOBHUSX
BUPYCHBIX aTak Oblyia pa3paboTaHa NpoOrpaMMHasi MOJENb, IMO3BOJISIOLIAS
00HapyKUTh BUPYCHI THTA "4ePBb" U MX MOAU(DH KALIHH.

[lony4yeHHsle pe3yapTaThl 110 ATBEPAMJIA BO3MOXKHOCTb HCIIOJIb30BAHHUSA
IBPUCTHYECKOTO aHAJIHM3aTOpa Ha OCHOBE a0CTPAKTHOTO aBTOMaTa MMM Kak
JIOTIOTHU TS ILHOTO CPEICTBA JUIS BBISIBICHUS BUPYCHBIX aTak B OOIIEH cucTeMe
00HapyXEeHHUS BPEJIOHOCHOTO NMPOTPaMMHOTO 00ecIed eHusl.

Cuoucox murepatypwi: 1. [lenyxun O.J. OOHapykeHHE BTOPIKCHHH B KOMIIBIOTEPHBIC CETH
/ O.U. Wenyxun, /. XK Caxanema, A.C. Qumnosa. — M.: I'apsuast murms-Temnexom, 2013. — 220 c.
2. [owko C.B. Texuomornu 60ps0Obl ¢ KoMmmbiotepHbiME Bupycamu / C.B. Iowro. — M.: ConoH-

Ipece, 2009. — 352 c. 3. I'aspurenxo CIO. Jlorika mickperHux apromariB / C.FO. I'aspunenxo,
A.M. Kumenxo, B.I. Hockos. — X.: HTY "XIII",2014. - 129 c.
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YN CJEHHBIA METO/I ONPEJIEJ EHUS TP ABJI WY ECKOM
XAPAKTEPUCTHUKH TPYBOTIIPOBO/JIA IS

HECTALIMOHAP HOT'O TIOTOKA BSI3KHUX JKUJIKOCTEN HA
OCHOBE PEIIEHUSI OBPATHOM 3ATAY U

0-p mexH. Hayk, ooy. X.M. ['amzaes, kano. @.-m. Hayx, 0oy.
C.O. I'yceiinzaoe, kano. ¢.-m. nayx, ooy. I'.I". Tacvimos,
A3zepbaiiodc auckuil 20Cyoap cmeeHHbll yHugep cumem He@pmu u
np omvluneHHocmu, 2. baxy

OOBIYHO TIpH MPOEKTUPOBAHNH TPYOOIPOBOAOB 3aAI0T PACXO I KU AKOCTH,
KOTOpPBI  CIyXKHT  OCHOBHOM  XapaKTEpUCTHMKOH  IPOM3BOUTEIBHOC TU
TpyOOIpoOBOJa B COOTBETCTBUH C €r0 Ha3HAUYEHHEM, U IMOJIOKEHUS] HayalbHOTO
U KOHEYHOTO IyHKTOB TpyOompoBona. IIpu 3ToM OJHOW M3 OCHOBHBIX 3ajad
ABJETCA ONpEJeNeHNue TUIPABINUECKON XapaKTepUCTUKH TpyOOMpoBoJa, T.€.
olpejieNieHne Tepenaja JaBICHUs, HEOOX0IUMOro Juisi MPONycKa 3aJaHHOTO
pacxosa KHIKOCTH N0 JAaHHOMY TpyOompoBony. B maHHOW paboTe 3amaua
OIIpeICNICHNs] TH/IPABIMYECKOH XapaK TepPUCTHKH TPYOOIIpoBO/a MPEACTaBIIACTCS
Kak KOMOWHHpOBaHHas oOpaTHas 3ajada A ypaBHEHHS HECTAI[HOHApHOTO
TEYCHUS HECIKUM aeM Ol BA3KOM KM JKOCTH B TPYO OIIPOBOJIE.

PaccmarpuBaercst mpolecc HECTAllMOHAPHOTO TEUYCHHUS HECKUMAeMOU
BSA3KOH KM IKOC TH IO TPy OOTIPOBOIY, OITUCEIBAEMOMY OJTHOM €PHBIM ypaBHCHHEM
napabonuyeckoro tama [1, 2]

%=Xi(r%j+lf(t), O0<r<R, 0<t<T, (1)
o ror\_ or) p
I7ie ¥ — KOMIIOHEHT CKOPOCTH TEUEHHs KU AKOCTH, HANpaBJICHHbIA HapasjeabHo
ocu Tpy0OompoBoaa; V— KHHEMAaTH4ecKasi BSI3KOCTh JKUAKOCTH; P — IUIOTHOCTh
KUJKOCTH; f(¢) — nepenaj JaBlieHus Ha e€MHHUIlY JIMHBl TPYOOnpoBoJa.
Jns ypaBHenust (1) 3amar0Tcs HavallbHOE YCIIOBHE
o =0(r) , 2
U eCTECTBEHHOE TI'paHUYHOE YCJIOBHUE OTPAHUYEHHOCTH perneHus npu r =0,
KOTOPOE€ HKBUBAJEHTHO YCJIOBUIO
lim r%:O . 3)
r—0 or
OnHako B CBSI3M C TEM, YTO CKOPOCTb TEUEHUS J>KUAKOCTH HA CTEHKE
TpyOOIpoBOa HE MOCTYINHA HENOCPEICTBEHHOMY H3MEpPCHHIO M HE MOXKET
perynupoBatbcs, CGOpPMyNUpOBaTh TIPaHHUYHOE YCIOBHE, COOTBETCTBYIOLICE
B3aUMOJCHCTBUIO JKUJIKOCTH C TBEPJOHW CTEHKOH 1TpyOompoBoma He
MPENCTAaBJIAETCS BO3MOXHBIM. [IpeamonaraeTcsi, 4YTO 3aKOH  HM3MEHECHHS
00beMHOTO pacxona xxuakocta Q(t)
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R
0(t) = I 2mrudr )
0

M3BECTCH M TpeOyercs HaTH TAKOH 3aKOH M3MCHCHHs Iepernaja  aBJICHHUsI
f(t), xoTophIii obecreunBan ObI MPOIMYCK 33aJaHHOTO PAacXOAa KUAKOCTH II0

TpyOONmpoBOAYy TpH HEH3BECTHOM TPAaHMYHOM  YCIIOBHM Ha  CTCHKE
Tpy6ompoBona. 3asaua 3aKmodacTcs B onpeneaeHnn GyHkuui wu(r,¢f) n f(t),

yAOBJICTBOPSIOIK X ypaBHeHuto (1) u ycnousim (2) — (4). [ocraBieHHas 3anava
OTHOCHTCS K KJlacCy KOMOMHHUPOBaHHBIX OOpATHBIX 3aad, CBSA3aHHBIX C
BOCCTaHOBJICHMEM NPAaBEIX YacTeld /m¢depeHnrnaabHbIX YpaBHEHNI B YaCTHBIX
IIPOU3BOJHBIX U IPAaHUYHBIX YCJIOBUH [3, 4].

IlyreM wWHTErpHpOBaHWS W 3aMEHBl IIEpEeMEHHON WCXOAHAs 3ajada
npeoOpasyercss kK oOOpaTHOH 3ajade ¢ JIOKaJIBHBIM yclioBueM. llocTpoeH
JWCKPETHBI aHAJIOr HOCIEAHEW 3aJaud U MNPEAJIOKEH UUCJICHHBIA METOJ,
pelleHUsl MOIY4YEHHOW CHUCTEMBl PAa3HOCTHBIX ypaBHeHuil. IIpenioxeHHbIN
YHCICHHBIII METOJ MO3BOJAET B KaKJOM BPEMEHHOM CJO€ IOCIIEA0BATEIEHO
OIpeIeNUTh Mepemnaf JaBJeH:us B Tpy 00IIPOBOJE U CKOPOCTh TEUEHHS KU AKOC TH
Ha CTEHKe Tpy 00IpoBOAa.

Cnucox saurepatypwi: 1. Bacnues K.C., Huumpues H.M., Posenoepe IJ]. Hedrerazoas
rujgpomexannka. — Mocksa — MokeBck: MHCTUTYT KOMObIOTEpHBIX MccaenoBanuii, 2005. — 544 c.
2. Jlotmanckuti JII'. MexaHuKa >KHIKOCTH ¥ rasza: Yued. Uit By30B. 7-€ u3JL, ucnp. — M.: JIpoda.
2003. — 840 c. 3. Anugparos O. M., Apmwoxun E. A., Pymsimyes C.B. DKCTpeManbHbIC METOIbI PELICHHS
HEKOpPeKTHBKX 3ama4. — M.: Hayka, 1988. — 288 c. 4. Camapcxuui A.A., Babuw esuy I1.H. YucneHHbIe
METOJIbI PenIeHns OOpaTHBIX 3aja4 MaTemarmaeckoil ¢usmwn. — M.: Msmatenscteo JIKH, 2009. —
480 c.
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METO/J KOHTPOJIIO TEXHIYHOT'O CTAHY CUCTEM
ABTOMATHU30BAHOI'O Y IIPABJITHHSA

xano. mexu. Hayk, c.H.c. C.B. I'epacumos, XHYIIC im. I. Kooweoyba,
M. Xapxie, xkand. mexu. Hayk, ooy. A.O. Iooopoocusx, HTY "XIII",
M. Xapxie, kano. mexn. nayk J1.€. I[lempyrosuu, XHA/Y, m. Xapxkis

OcHOBY WiIBHIIEHHS e(QEKTUBHOCTI TPOLECy eKCIuTyaTamii cucTeM
aBTomaru3oBaHoro ympasmHHI (CAY) TexXHIYHUMH 00’€KTaMH Ta TOTOKaMHU
muppoBoi iHPopMalii CKIAJAE Tepexix 0 TPOBEINCHHS I1X TeXHIYHOTro
O0CIyroByBaHHS Ta PEMOHTYy 3a (aKTHYHHUM CTaHOM. Y  JOHOBifdi
3aIpONOHOBAaHUN METOJ KOHTPOIO (BU3HA4YEHHS ) TeXHMHOTO cTany CAY, akwuif
Oa3yeThcsi Ha BpaxyBaHHI iHGopMauii mpo rpaHuui (HZomycku) po3pobieHoi
obusacTi mpaue3gatHocTi. MeToa 3abe3neuye BUCOKY TOYHICTh ineHTU(IKaril
CTaHy CHCTEMH Ta PO3B’sA3y€ 3ajady BH3HAUCHHs ii 3amacy mpare3IaTHOCTI.
Otpumana iHGopMariist mpo TexHiuHuid ctaH CAY HeoOXiaHa s 3a0e3nedeHHs
Oe3aBapiifHOT POoOOTH PI3HOMAHITHUX TEXHIYHMX O0’€KTIB 1 KaHAJIB mepesadi
iHbopMaril

Cran CAY xapakTepHu3yeTbCs ASsIKHM HaOopoM abo BEKTOPOM HapaMeTpiB,
cepeq AKX MOJKHA BUAIIUTH BEKTOp ITapaMeTpiB KOH TPOIIO X, SKi BU3HAYAIOTH
obusacTe fomycky Dy i XapakTepH3yIOTh CTaH KOMIUIEKTYIOUMX eneMeHTiB CAY
[1]. 3amaua xoHTpomro TexHiMHOTO cTaHy CAY mossfrae y BH3HA4CHHI
HNpHUHANICKHOCTI BekTopa X(f) obmacti Dy, a TakoX y BH3HAYEHHI 3amacy
HpaIe3JaTHOCTI cucTeMu y Bumaaky X(f) € Dy. Ilpu mpomy mix 3amacom
Hpane3 aTHoCTI L TpOmOHYyeThCS pPO3YMITH CTYIiHb HAOMIDKEHHS BEKTOpa
¢axmmunoro ctany CAY po rpanmyHoro 3HauenHs: L =L,/Lyp, ne L; —
MiHIMaJIbHa BiACTaHb MDK MOTOYHUM CTaHOM BekTopa X(f) i rpanuiiero oGmacti
Dy; Ly — aHanoriano L,, ane ajsi I04aTKOBOr0 MOoM eHTY ekcrutyatanii CAY, To6To
U1 MOM CHTY 4acy ¢ = .

OCOOJIMBICTIO ~ 3aPOIIOHOBAHOTO METOAYy € Te, MO0 y Mpomeci
napam eTpUIHOTo CUHTE3y 001acTh Dy po30uBaeThesl Ha minobiacti Dy;, KokHA 3
AKAX BH3HAYa€ 3amac Mpane3faTHOCTi L;. [l aHaNiTHYHOTO ONHCY TpaHHIb
migobmacteli  Dy; BHUKOPUCTOBYEThCS —amapaT JOrigHux R-Qyskmin [2].
KoMm’roTepHe MOJENIOBAaHHS 3allpOIIOHOBAHOTO METOy JOBEJNO HOTO BHUCOKY
JIOCTOBIPHICTh 1 MPOCTOTY MPAKTHYHOTO BUKOPHC TAHHSL.

Cuucok miteparypu: 1. Cayues A.B. O6nacti pabOTOCIOCOOHOCTH IJIEKTPOTEX HUYECKAX CHCTEM
| A.B. Caywes. — Canxr-IletepOypr: Ilomrexuuxa, 2013. — 412 c. 2. Method of synthesis of the

automatic control system adjustment circut parameters / S. Gerasimov, A. Mozhayev,
A. Nakonechnyi, A. Podorozhniak // Nauka i studia. —Przemysl, 2015. —Ne 12 (143). — P. 61-67.
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MOJIEJIb UEPAPXUHU TETOB U151 OIIEHKH )KAHPOBO U
BJIM3OCTHU MY3BbIKAJIBHOI'O KOHTEHTA

xano. mexn. wHayk, Senior Data Scientist T.B. [naokux, SofiServe,
2. Xapvkog

PexoMeHIaTeNnpHBIE CHCTEMBI IMPOYHO BONUIM B HAIIy JKH3Hb. JTO H
KOHTEKCTHas peKjaMa, CBA3aHHAs C MCTOPHEH IMOMCKOBBIX 3allPOCOB, 1 KOHTEHT
HOBOCTHBIX CallTOB, KOTOPBIH NPEANOIOKHUTEIFHO Haubojee WHTEpECeH
noJib30BaTeNo. KoHKypeHTOCoCcoOHOCTh BEO-CEpBIUCOB BO MHOTOM 3aBHCHT OT
PEIEBAaHTHOCTH MPEIaraéMOro HMH KOHTEHTA HHTepecaM KOHKPETHOTO
MOJIB30BA TENS, BBUAY 4eT0 UMIUIEMeHTalus 3¢ GEeKTUBHBIX PEKOM eHaTe IbHBIX
ANTOPUTMOB SIBIBIETCS HEOTHEMJIEMOM YacThIO 10 JOOHOTO PO Ia MPHUIIOKESHUH.

B mocnemnue ronael OTAEIbHOE BHUMaHHUE Y AENAETCS PEKOMEHIAluu
MY3bIKaJbHOTO KOHTEHTa, MOCKOJbKY MHOTO MY3BIKH B HAcTOsIEE BpeMs
npojaercs W NOoTpedisieTcss B mudpoBoM Buze. [lomoOHOTO ponma cucTeMbl B
OCHOBHOM HCIIOJIB3YIOT KOJIJIa0OpATHBHYIO (UIIBTPALUIO, KOTOpas MO3BOJIAET
YYUTHIBATE COBMECTHBIC OIEHKH IIOJIB30BaTENICH JUIS NMPOTHO3UPOBAHHS HX
npennodteHuii. Takoil moaxo BecbMa 3¢ GEeKTHBEH, HO CTpajaeT OT MPOOIEMBbI
XOJIOMHOTO cTapra — THpobieMa peKOMEHOAMH B KOHTEKCTE HOBOTO
MOJB30BAaTENS] WM HOBOTO OOBEKTA — HEJOCTATOYHOE HYHCIO BBICTaBJICHHBIX
oneHok. OHO M3 BO3MOXHBIX PEIICHUH 3TOW MPOOJIEMBl — HEepBOHAYAIBHBIC
peKOMEHIaIMN Ha OCHOBAaHHM >KAHPOBBIX NPEANOYTEHHH B COOTBETCTBHH C
OHTOJIOTHEH KAHPOBOH CTPYKTYpBI, KOTOpas OMUCHIBAET 0a3y MY3BIKaJIbHOTO
KOHTEHTa W MOXeT OBbITh HCHOJIb30BaHA JJS OLEHKHU CTeHNeHH OJHM30CTH
MY3bIKaJbHBI X IPOU3BE IeHUH. B BUIy TOro, 4T0 B OOJBIIMHCTBE Cy4YaeB, MECHU
OIMCHIBAIOTCSI COBOKYITHOCTBIO TETOB, KOTOPbIE MOTYT UMETh KaK NPSMOE, TaK U
OMOCPEIOBAaHHOE OTHOIICHHE K JKaHPY W/WIM TODKaHPY, (OpPMHUPOBAHHUE
NoNOOHOH OHTOJNIOTHH 0€3 WCIOJB30BaHUS JOMOJHUTEIIBHBIX HCTOYHHKOB
HHOpMAaNNH CTAHOBUTCS HETPHBUAIBHON 3amadeii.

B manHOM noKIane mperniiarae TCst MOJENb OMMHUCAHMUS KaHPOBOH OHTOJIOTHH
yepe3 MOJeNb HepapXdH TEeroB, MO3BOJLIONICH BBIJCIHTh 3aBHCHMOCTH THIIA
JKAHP -0 JDKAHD :

Ontology =(T, D, §),
rre T — MHOXECTBO 3HAYMMBIX TETOB, TAKHX, YTO YacTOTA HMX BCTPCUAEMOCTH

* [V}

P (T)) B 6a3e My3bKaJbHOTO KOHTEHTAa Y JIOBJIETBOPAET MHHHMAJILHOM
1 * 1.

Bennuune nopuepkku Iy, {T;, P (T;)2T,,,} ; D — MHOXeCTBO 3Ha4nMMBbIX

ACCOLMATUBHBIX CBSI3el OHOCTOPOHHEW 3aBHCHMOCTH THIA >KAHP-TIODKaHp B

2
COOTBTCTBHU C 3a/ITaHHBIMHU IMMOpOTaMH IMOAACP KKHU T:vupp 1 J0C TOBEPHOCTHU Tconf:

1Dy = (T, T) |4y : T = Ty, (PY(LNT) 2T3,) NP (T 1 T) 2 TN A =
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e Ai/:Ti =T |/ — accoLMaTHBHOC MPABUIIO, CBS3BIBAIOIICE TCIU I, n T i

COOTBETCTBECHHO S — MHOXECTBO 3HAYUMBIX acCOIMAaTHBHBIX CBS3cH
ABYC TOD OHHEH 3aBUCUMOCTH O3HAYaIOIICH CCMAHTHYCCKYKO 3KBHUBAJICHTHOCTh
TETOB

8y =T, T} (L = T;, (P (T,NT;) 2T, ) NP (T | T;) 2 Toppy DN

supp
. * 2 * _
n(Aji T, =T, (PT;|T)= Tsupp)ﬂ(P T\ T) 2 Topup)) =9
Hepapxus TEroB OTIMCHIBAE TCS MOCPEACTBOM rpada
G=(V,EY={(T,DUS), rne V — mHOxecTBO BepiuuH rpada, £ — MHOKECTBO
cBsasell. Takoe NpeJCTaBIeHHE TI03BOJSIET HHTEPIPETUPOBATL 3aBUCHMOCTH
JKAHP-TI0DKAHP U OLEHUTh PACCTOSHUE MEKAY OTIEIbHBIMU Teramu. [Ipu 3Tom
ouenka Onuzoctd DSTy; aHAIM3UPYEMBIX OOBEKTOB k U [, BBHIIONHIETCA 4Yepes3
aHaJM3 HEepapXud ONMCHIBAIOMIMX HMX aTpUOYTOB IIOCPEACTBOM (YHKIMH,

MUHUMHU3HPYIOIICH BIMSHHE POTUTENBCKUX (KaHPOBBIX) TETOB B KOHTEKCTE
OTIpe ICTICHHBI X T10 JDKAHP OB:

DST,, = min(dist,;, dist,)
disty, =1/(Y_exp(-min P(Ty; T,)/ @), Dy, N Dy =2,

roe P(T};, 1)) — kparyaiimmii myTs Mex Iy BeplIuHaMu rpada HepapXuu Teros,

T T, €T, Dy 1, Dy 1y € D, 0, B — mapamerpsl macmitaba

IIpennoxkeHHOE peIICHHE II03BOMSET TOBBICHTh PEJIEBAHTHOCTH OLCHKH
1010011 00'BEKTOB, OMUCHIBAEM bIX COBOKYITHOCTBIO XapaKTePHU3YIOIKX TETOB, U
MOXET OBITh UCIOJB30BAHO ISl CPABHEHH ST OOBEKTOB MO aTpuOyTaMm B ciyyae,
KOTI'JIa OHTOJIOTHS ITPEeIMETHON 00J1acTH 3apaHee HE ONUcaHa.
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TPEXMEPHOE MATEMATHUY ECKOE MOJIEJTUPOBAHME
SHEPI'ETUY ECKHUX NEPUOJNYECKHUX IMIPOLECCOB B
PAJMOTEXHUY ECKHUX HEIIAX U YCTPOFICTBéX C
HNEPEMEHHBIMU TAPAMETPAMMU IIPU BO3JEUCTB U1
HEI'APMOHMYECKHUX JETEPMHUHHUPOBAHHBIX CUT'HAJIOB

KaHo. mexu. Hayk, c.n.c. M.H. I'opbaues, Hucmumym 31eKmpoouHamuxu
HAHY, 2. Kues

B coBpeMeHHON paJUOTEXHUKE U JNEKTpOHUKE C lieibro nosbimeHus KITJ sce
6oree MMPOKO MPUMEHSIOTCS KIFOUEBBIE PEXKUMBI Pa0OTHI aKTUBHBIX 3JIEMEHTOB
(Hampumep, B ycuwiuTensax kjacca ), B pe3yibTaTe 4Yero dHEpTreTHdecKue
JeTEPMHUHUPOBAHHBIE TMPOIECCHl B PAIMOTCXHHUECKUX YCTPOWCTBAX SBIBIIOTCS
CYILIECTBEHHO HerapMoHueckuMu. OJHaKo NpUMEHseMble Ul pacueTa dTHX IPOLECCOB
OJHOMEPHBIE MaTeMaTUYECKHEe MOJEM B BHJIE COCTABJLIOLIMX IOJHOM MOIIHOCTH
(aKTM BHO#, peaK THBHOW M MOIIHOCTH HCKa)KCHUS ) IBITIOTCS Hed () (peKTHBHBIM H,
TaK Kak He OTPa)kaloT ATH MPOIECCHl KaK (PH3MYECKU eANHOE LEIIoe.

Hacrtosimass paboTa TmoOCBsIIEHa peNIEHHWI0O 3aJady  TpEXMEpHOTO
MaTeMaTUYEC KOTO MOJEIUPOBAHUS SHEPIETUUECKUX NIEPUOIUYECKU X IPOLIECCOB
B paJMOTE XHUUECKHU X LIENAX U YCTPOMUCTBAX C IIEpEMEHHBIM U I1apaMeTpaMi,
HaXO0 IS UM UCSL o 1t BO3/CHCTBUEM HErapMOHUYECKUX
JIe TEpMHUHUPOBAHHBIX CUTHAJIOB, KO TOPBIE MOXK HO NIPE ACTABUTL P oM Dypre.

Hcnonb3yeMsplil IPpUHIMIT TPEXMEPHOTO MaTEMaTHYECKOr0 MOIEIUPOBaHUS
YKa3aHHBIX 3HEPIeTUUECKHUX IIPOLECCOB OCHOBAH HA BEKTOPHOM IPEICTABICHUU
HOJIHOW MOIIHOCTH B BHJE I'€OMETPUUYECKOM CyMMBI TPEX COCTABJISIOMIMX.
[IpuMeHe HEE STOTO MPUHIMIA TMO3BOJSIET PeIlaTh yKa3aHHBIC BBIIIE 3a]a4u
MOZETUPOBAHUS B OOIIEil MOCTAHOBKE M HAXOJUTH T'€OMETPHYECKHE MOJIEIU
STHX MPOLECCOB KaK (M3MYECKH €IWHOTO WLENOr0 B BHJE HPOCTPAHCTBEHHBIX
PEXKUMHBIX TPAa€KTOpUH, 4Yero Henp3s cleJaTb Ha OCHOBE H3BECTHBIX
OIHOMEpHBIX Mojeseil. B 3ToM CcOCTOMT OCHOBHOE MpPEHUMYILECTBO
TPEXMEPHBIX TE€OMETPUYECKUX MOJEJNeH 10 CpPaBHEHUIO C HM3BECTHBIMH
OJITHOM EPHBIM H.

B paboTe paccMOTpeH mpuUMep PelICHUs] MOJCIBHOM 3a/1aud Ha X0 JCHHS
PEXKUMHOM TpPaeKTOpMM YKAa3aHHBIX  HErapMOHMYECKUX JETEPMHUHHUPOBAaHHBIX
SHEPTETUYECKUX IPOUECCOB B JHUHEHHOW nenu tuna RL ¢ mepemeHHOU
JOOPOTHOCTBIO TPH  BO3NCHCTBMM HAa 3Ty  IeNb  IEPHOJUICCKHX
HETapMOHUYECKUX CUTHAJIOB B BHUJEC 3HAKOIEPEMEHHOIO HANpPSI)KEHUS C
HIMPOTHO-UMITY JIbCHOM MOJy JIILUEH.

Pe3ynpTaTel pemeHus 3TOW 3ajayd MCIOJIB30BAaHBI NPHU pa3paboTKe H
MOJIEp HU3AI UK YCUINTENEH NPOBOAHOTO BEUIaHUS (paaHOTPaHCIIHOHHBIX
ycunuteneit) cepun YIIBT.
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BAPIATUBHICTD KYTA 3CYBY ®A3H B [IPOBIIHUKOB X
JIHIAX

Kkano. mexu. Hayk, ooy. K.JI. I'opswenko, Xmenb HuyKuii Hayuo HanibHblil
YHUBepcumem, 0-p mexu. nayk, npog. I.B. Tpoyuwun, Odecvra
HayioHanvHa akademis 368 s3xy, M. Odeca

[Ipo6nemoto (a3oBoi nManmpHOMETpil € 3HAYEHHSA KyTa 3CyBY (asu B
NPOBIMHUKOBIN JTiHIl 3 HEOTHOPIAHOCTAMH. 3a3BHYAl KyT BiIOUTTS CHUTHANY Bix
NOMKOKeHHST TpuitMaeThes y 180°, a 3Hak kyTta BimouTrs "+" abo "-"
BU3HAYAETHCS 3HAKOM Koedimienty Binourtrs [ [1].

Bimomo, mo y Bumajky HaBaHTAXEHHs JIiHII OMOpOM, IO MAa€ HE TiIbKH
OMIUHY, a TAKOXX 1 peaKTHBHY CKJIaZI0OBY CBOTO OIOPY — €MHICHY Ta iHAyK THBHY,
KyT 3CyBy (a3 BH3HA4a€ThCsi TAKOX 3a BIJOMUM BHpazoM [2]

Pivs = arctan((Z Z,|sin(£Z,) Z, )/(ZH2 -7; )) B pe3ynbTaTi MpOBEAEHOTO

MOJICJTIOBAaHHS BCTAaHOBJICHO, III0 Y BHUIAJKY, KOJH OTIp HEOTHOPITHOCTI IPIMY€
1o 0 abo oo, nonatkoBuil KyT 3cyBy dasu (s Habmmxaerbea 10 0, a Tomy

ICHY 041 METOJIM JIAI0 Th aICKBAaTHHUN Pe3yIbTAT BUMIPIO BAHHSI.

VY Bumangky, Konu omip JiHI Ta ii HAaBaHTWKCHHS € KOMIUICKCHHM, TO W
KoedimieHT BigOurTs [ TAKOK € KOMIUIEKCHHM. BimOuTrs Takox Oyne
BOJIONITH Pi3HUM 3HAYCHHAM KyTa 3CyBY (asu. B cBoro wepry, KyT BimOMTTA
Oyse BH3HAYaTUCh 3a 3arajJlbHAM TPaBUJIOM BU3HAYCHHS apTyMeEHTY

KOMILICKCHOTO uncria: ¢,,; =arctan(Im( 1) /Re(I")).

OTxe, aHalli3 MIPUBEICHUX PE3yJIbTATIB JIO3BOJISE 3p0OUTH BUCHOBOK IIPO
Te, IO TPHU HEBIZIOMOMY XapakTepi HaBaHTAXCHHS BU3HAYCHHS BiJCTaHi 10O
OJTHOTO TIOIIKOJIKEHHS, 1[0 HE € KOPOTKUM 3aMHUKaHHSIM a00 OOpUBOM MOIKIINBO
numie  HaOMMDKEHO TIPUM  3aCTOCYBaHHI  KJIACHYHOrO  (ha30BOTO  METOIY
BUMIpIOBaHHs BigcTaHeW. /[y MOMIKOMKEHb TUIy KOPOTKE 3aMHUKaHHA abo
00pHUB BU3HAUCHHS MOXKJIMBE IOCTATHHO TOUHO, OCKIIBKU J0 JATKOBHUM 3CYB (a3u
npsamye jo 0.
Cnucoxk Jgiteparypu: 1. Bleaney B.I. Electricity and Magnetism / B.1. Bleaney, Brebis Bleaney. —
Oxford University Press. —2013. — Vol 1. — P. 273. 2. I'opswenrxo K.JI. JlocimKkeHHS 1ep €BiIOUTTIB
TapMOHlﬁPMX CI/IFHaJTiB y l'lpOBi)IHI/IKOBI/D( J'[iHiﬂX 3B’$[3Ky Ui BUIIAAKY [ABOX TIOIIKO/DKCHB

/ KJIL Topsuyenxo, O Ionikaposcekux, B.€. Tagponcvrkui / BicHuk XMelbHHIBKOTO
HaliOHAJIbHOTO YHiBepcuTery. TexHiHi Hay k. — 2008, — Ne 2.— C. 138-140.

27



lMpo6nembi uHghop Mamuku u modenuposaHusi, Odecca, 2016

AYTEHTHU® UKALIUU MTOJIb3OBATEJIEM B KOMIIbIO TEPHO
CUCTEME HA OCHOBE NMOBEJIEHYECKOW BUOMETPUHU

0-p mexu. Hayx, npog. U.FO. Ipuwiun, acn. M.B. Muponos, Kybanckuii
20cy0apcmeeHHblll MexHoa0 2uieckull yHusepcumem, 2. Kpacnooap

B pabGote paspaboTtana u (opMaru3zoBaHa MOJECNb Ay TeH TH(HKAINU
HOJIb30BaTEJIsl HA OCHOBE MOBE/ICHYECKOH OMOMETPHU — KIIABHATYPHOTO MOYepKa
[1]. B xadecrBe BXOAHBIX MapaMeTIpOB B MOJENM HcHnoib3yrorcs: SID —
uneHtidpukatop  nojp3oBaTems; H  —  MHOXKECTBO  XapaKTEepHCTHK,
HCIIOJIB3YO MU XCSI B TIpoIiecce ay TeH Tudukanuu nonb3osateseil B KC, a takxke B
npolecce PerucIpalii KIaBHATypHOro mouepka, O — MHOXKECTBO O0OBEKTOB,
(haiinos, xpaHsmuxcs Ha xkécTkoM mucke B KC.

BbIXOTHBIMH [aHHBIMH MOJECIH SBISIOTCSA: PCEIICHHE O MPCBBILCHUN
NOpOTa WACHTUYHOCTH; PEIICHHE O PadOTe aBTOPM3UPOBAHHOTO IIOJIE30BATENS B
(aiinoBoii cucteme.

B  Omoke  mpWHATHS ~— pEIICHHS ~ OCYIISCTBIICTCS  CpPaBHCHHUE
OGuomeTpudeckoro MpoGIsl MONB30BATENS C I TAIOHHBIMH XapaK TepHCTHUKAMH.
CTpyKTypa MOJENH Mpe/iC TABJICHA Ha PHC.

BxoaHble BbixogHble
napameTtpbl fapamerpel
MOZE /M mogenm
SID Bnok npuHATUA pewe HMA PeweHwe o
—_—
MpouecccpasHeHns e TMTMMH OCTU
H Al CTAaTUCTUYECKUX Al nonb3oBarensa
[ Xapa KTe pucTuK
A2 no/b30BaTesna ¢ A2
O 3TA/I0OHH biMm npod)mneM
—_—
Mempuka aguHHocmu

bax 3HaHWiA

Puc. Mozenb ayrenrudukaiym MOJIb30BaTeNsl HA OCHOBE KJIABHATYPHOTO MOYEpKa

Jns  ocymecTBIEGHHS — Tporecca  HACHTH(QHKAIIMK  T10JIH30BA TEIII
Iesecoo0pa3Ho COBMECTHOE HCIIOJIB30BAHHUE anmapara TeOPHH BEPOATHOCTEH U
TEOPHUH HEYETKH X MHOXKECTB, @ TaK)KEe COBPEMEHHBI X METOJIOB O TUMM3aluu [2].

Crucok aurepatypel: 1. [puwun M FO. AHanns nepcrieKTUBHBX TMOJXOJ0B K MPOESKTHPO BAHUIO
cucTeM O€30MacHOCTH paclpe/ielieHHbIX KOMITBIOTEpHBIX cerel // Becrrmk Poccuiickoro HOBoro
yHusepeutera, 2015. — Ne 10,. — C. 36-40. 2. [puwun M FO. Axtyansibie mpo0ieMbl ONTHMH3ALUN
yIpaBieHHUs B TEXHHYECKUX H SKOHOMHYECKUX cucTtemax: Mouorpadus / M.FO. Ipuwun. — Sira:
PHO KT'Y,2010.-252 c.
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MPUCTPINA CTABLUTIBAII TEMIIEPATYPH B3IP1ISI HA
OCHOBI MIKPOKOHTPOJIEPY

Kano. mexu. Hayk, ooy. O.d. [anunenxo, Kano. mexw. HayK, 00y.
Al Jvsikos, cmyoenm B.€. Kocmenxo, HTY "XIII", m. Xapxie

B tenepimHiii 4ac 0coOIUBY aKTyaJbHICTh 310 0y BalOTh 00’ EKTUBHI METOIN
JIOCJIIDKEHHS TIOKA3HUKIB Xap4OBHX IPOAYKTIB 1€, TOPAX 3 EKCIEePTHHUMH
OIliHKaM¥, IOBHHHI BUKOPHCTOBYBATHCSA 00 €KTHBHI - TeXHIYHI MeToqM (i3UKO-
XIMIYHHX JIOCHiKEeHb. Takuil MiAXi NO3BOJSIE OUIBIN JOCKOHAJIO OTPHMATH
JIaHHI TIPO BIACTUBOCTI IPOAYKTY Ta HOTO XapaKTepHC TUKH.

Jnsa mnpoBeneHHS TONIOHMX JOCHIKEHb 3acTOCOBYIOThea 1 SIMP-
CIEKTPOMETPH. AJie B TAKUX MPHUCTPOSX NOCUTh HEAOCKOHANA, CKIAHA 1 TyKe
iHepuiifHa cucteMa ctabini3anii TeMmepaTypH B3ipld, IO HE JO3BOJSE LIBH KO
BUKOHATU 3MiHy TeMIepaTypHUX NapaMeTpiB NpH BUKOHAHH1 JOCIHiIKEHHS
Xap40BUX MPOAYKTIB.

IIpomoHy€eThCss  3aCTOCYBATH  aBTOHOMHIM — MpHUCTpid  cTabimizamii
TeMIeparypu TNOOyIOBaHMHA Ha OCHOBI MIKPOKOHTPOJEPY, IIO JO3BOJISE
BIZICTe)KYBATH 1 HIBHJKO 3MIHIOBAaTH TeMIIEpaTypy B3iplisi B MaioMy o0’eMi 3a
JIOTIOM OTOF0 KepaMigHOro HarpiBada. BusHaueHHS TemIepaTypH B3ipIs, TAKOX
BUKOHYETBCI 32 WOTO JONIOMOTOI0, OCKUIBKM 3aCTOCYBaHHS MeETaJeBHX
CJIEMEHTIB B 30HI B3IpIA 3MIHIOE XapaKTePHCTHKH EIEKTPOMArHITHOTO MOJISA
SAAMP-ciekTpoMeTpa, IO CYTTE€BO BIUIMBAE Ha KIHIEBI pe3ydbTaTH IIPH
BUKOHAHH 1 JIOCITI/’)KEHb.

IIpn BUKOHAHHI PO3pOOKH MPHUCTPOIO OyIM MPOBEICHHI AOCIIIKEHHS Ta
MOJICJIIOBAaHHA POOOTH MPHCTPOIO 3a JOIMOMOIOI0 IaKeTa Uil Bi3yaJbHOTO
MozemoBaHHA ViSim. JIoCHiDkeHHS CXeMH Ta OKPEMHX BY3JiB IPHUCTPOIO
crabinizanii TeMmeparypu I03BOJIMIO 3HAYHO CKOPOTUTA 4Yac Ha BHUKOHAHHS
pO3pOOKKH 1 BU3HAYUTH 4YacoBi OOMEXEHHS i1 NpaBWIbHOI poOoTH. BoHHM
MOKa3aJIH, 10 3aMpOTIOHOBAHKMIA MPUCTPIil 3a0e3neuye moTpibHy mBHaKOmiI0 (30
MC) Ui BU3HAYCHHsA 1 cTabimizamii TeMmmeparyp B3ipls MpPH TPOBEICHH 1
JIOCJI/PKEHb XapuOBH X PO YK TiB.

KepyBaHHsS mpoIecoM YIpaBIiHHSI 3a JIOIOMOTOK MIKPOKOHTPOJIEPY
TAKOXXK JIO3BOJIMJIO Y3TOJUTH Ta CHHXPOHI3yBAaTH TMPOIECH IiATPUMAHHS
TeMIIepaTypy B3ipHsd Ta MPOBEJCHHS JOCHIDKEHHS HOTO BJACTHBOCTEH Oe3
3HAYHOTO BIUIMBY Ha OC TaHH ii.

Bm3HaueHo, M0 BHKOPHUCTAHHA JAHOTO IIpWIady 1 3aCTOCOBAHOTO
ITOPUTMY YIPABIIHHS 3aMMCAHOTO y BUIJILAI nporpamMu mo MK mo3Bonse Ha
40 % 3MeHMHWTH BUTPAaTH dYacy Ha IIO3WI[IOHYyBaHA 3pa3Ka i INJBHIIUTH
CTabiIBHICTH YM OB IPOBEICHHS € KCTIEPUMEHTY B LILIIOMY.
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PO3POBKA SOFT-MIKPOIIPOLHECOPIB 3ACOBAMM ILIIC

Kano. mexu. Hayk, 0oy. O.D. Jlanunenxo, cmyoenm C. IO. HAenwxos, HTY
"XIII", m. Xapkis

Y poOoTi pO3rASHYTI THTAHHSA METOMIB MPOCKTyBaHHSA  SoOft-
MIKpOTIPOIIECOPIB — MIKPOTPOLECOPHUX sAep, IO MOXYTb OyTH TOBHICTIO
CTBOP €Hi TUIBKH 3a JIOTIOM OTOIO JIOTTYHOTO CHHTE3Y.

CTBOpPEHHS MIKPOIPOIECOPIB 3 NMPOTPAMHHUM SIAPOM 3JHCHIOETBCS 3a
JIOTIOMOTOI0 PI3HMX HAMiBIPOBITHUKOBUX NMPHUCTPOIB, sIKi MAfOTh JIOTIKYy, IO
MOXHA mporpamyBaTd. HalwacTime ansf ODOTO  BHKOPHUCTOBYIOTHCS
nporpamoBali JoriyHi iHTerpameHi cxemu (IUIIC) — nanpuxmax, ASIC,
FPGA, CPLD.

VY 6inpmocTi cucTeMaXx MPUHHATO BUKOPHCTOBYBAaTH BCHOTO OJMH SOft-
npouecop. B ocranniii yac HaOy 10 NOIIMPEHHS BUKOPHC TAHHS LI X BUPOOIB Ha
cucTeMax Ha KpucTani (auri. System-on-a-Chip, SoC). SoC BBaxa€ThC 51 O LTI
BUTITHOIO  KOHCTPYKIli€f0, HDK HabopW  MIKpocXeM 3  Ti€l0 XK
(YHKIIOHANBHICTIO, TaK SK JO3BOJSIE 301JBIIUTH TPOIEHT Mpane3gaTHUX
BHPOOIB MPU BUTOTOBIICHH1 Ta CIIPOCTHUTH KOHCTPYKI[iIO KOPITYCY.

3Bajkaloul Ha 3HAa4YHy C©(QEKTUBHICTh CHCTEM Ha KpHCTajdl NpH
OJHOYACHOMY IIOJICTIICHIH HA HUX pOo3poOIi Halpi3HOM aHiTHIIIMX MPHUCTPOIB,
OyJI0 MpUHHATO pilIeHHS MpoaHAi3yBaTH ICHYIOYH pimleHHS moOynoBu soft-
MIKpOTIPOIIECOPiB HA X EAICKTPOHHU X CXEMa X.

Ha panuii yac cucTeMu Ha KpUCTaji € NOLIMPEHOI0 MPOAYKIIEI0 cepen
takux BupoOHukiB IIJIIC, sk Xilinx, Altera, Altium Limited Ta iH.
Hajiuacrime y ckimajg OUX NOPOAYKTIB BXOAATh HACTYNHI 0OOB’S3KOBI
KOMIIOHEHTH:

e MikpokoHTposiep Ta\abo UMGPOBHUI CHTHAIBHHN TMpoLEcop (aHIIL
Digital Signal Processor, DSP);

o TIJIIC (naiiuacrime FPGA);

e bank nmaM’sTi, AKUii 3a3BU4ail Bkmouae moxayi [13B, OIIB Ta ¢ sem-
am ’siTh;

e broku, mo peani3yloTh CTAaHIAPTHI iHTepeHcH A iKY HHS
3oBHIMHIX npuctpoiB (USB, FireWire, Ethernet Ta iH.).

3aBIsKH BUIIICHA3BaHUM KOMIIOHEHTaM  MPOLEC  CTBOPCHHS
MIKpOTIPOIIECOPIB 3 NMPOTPAMHHUM SAPOM 3BOJWUTHCS O CTBOPEHHS CIHCKY
3’€JHaHb JIOTTYHUX BEHTWIIB (HANPHUKIIAA, Ha pPiBHI pericTpoBUX mepernad).
Haif6inpor  po3NmOBCIOMUKEHHMH  NPHKIAX IhOTO  TPOIECYy —  CHHTE3
cnenudikamiif, gxi HamucaHi Ha MoBax ommcy amapatypu (Verilog, VHDL,
AHDL ta iH.).

IMonanemi pocmimxeHHs OyIyTh HAIpaBJIeHI Ha CTBOPEHHSA BIACHOTO
MIKpOTIPOLIEcOopa 3 IPOTPaMHUM SPOM.
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HEHPOHHBIE CETH APT C UCITOJIb30OBAHUEM
HECKOJIbKHUX MEP BJIM30CTH U30BP A’KEH U

0-p mexH. Hayk, npog. B.Jl. Imumpuenxo, cm. npen. I'.B. I'eiiko, mazucmp,
U Tnasues, HTY "XIIH", 2. Xapvkos

JluckpeTHBIe HEWPOHHBIE CETH AJalTHBHOIN pe3oHaHCHOH Teopmu (APT) B
OTJIMYHE OT MHOTHX APYTHUX HEHPOHHBIX CeTelf MOTYT I000ydYaThesl B IpOIEcce
(YHKIIMOHMPOBAaHUS M PACIIO3HABaTh Ha CBOMX BXOJaX HOBYIO HH(OpMaNuio,
9TO JaeT WM 3aMeTHBIE TIpEeHMYyINecTBa Iepe] OOJBIIMHCTBOM JPYTHUX
HeWpOHHBIX ceTell. OnHako HelipoHHBIe ceTd APT MMeEIOT M HeIOCTaTKH, O IMH
U3 KOTOPBIX CBSI3aH C MepoH O1u30cTH n300paXKeHHH, MOC Ty A0 X HA BXO JIbI
CeTH U XpaHANMXCS B €€ MaMATH. JTa Mepa OnIM30cTH ommpeneiseTcs ¢

MOMOIIBI0 TIApaMeTpa CXOJCTBA: p = ||Z||/ ”S", rIe "Z” — HOpMa H300paKeHHs,

XpaHACTOCA B IaMATH CETH, KOTOpasA BBIYHUCIACTCA KaK CyMMa €AWHHUYHBIX
KOMIIOHCHT Ha BBbIXOC Heﬁp OHOB I/IHTep(i)efICHOFO CJI0sA, BBIINOJHAKOLICTO

CpaBHEHHUE JBY X N300 paKEeHHUIA; "S" — HOpMa BXOJHOTO U300 paskeHusl.

U3 ompenenenns mapaMerpa CXOACTBA CIEAyeT, YTO OIM30CTh YEpPHO-
OermbIX M300paXKCHUH OMpenenseTCsl TOJBKO PAaCIOIOKEHHEM eIMHIIHBIX
KOMIOHEHT n300pakeHHH. Bo MHOrmX ciydasX, KOrja HYHCIO EIMHHYHBIX
KOMIOHEHT CYyIIECTBEHHO MEHBIIE HYJIEBBIX, 3TO MOXET MNPUBOAUTH K
HETpaBUJIBHOH OIICHKE Mepbl Onm3zoctd u3o0paxenuit. Hampumep, ecnu
u3obpaxkenus Z, S coxepxar no 200 KOMIOHEHT, U3 KOTOPBIX Yy KaXKAOTO U3 HUX
TOJNIbKO 18 eAMHWYHBIX, TPUYEM, OJMHAKOBO pACIOJIOKEHBI B 000UX
U300paKEHUAX TONBKO IIOJIOBMHA €IMHUYHBIX KOMIIOHEHT, TO IIapaMerp

CXO/ICTBA B ITOM CJydae paBeH: p = ||Z||/||S||:9/18:0,5, YTO yKa3blBaeT Ha

CYIIECTBEHHOE OTIHYHEe n300paxeHnil. OTHAKO TPH UCIIOIH30BaHUH B KaUueCTBE
MepHl OJNHM30CTH pacCTOSIHUS XEMMHHTa OTHONICHHWE YHCIAa COBHAJArONIHX
KOMIIOHEHT K uX obmieMy uuciy paBHo 0,91, 4To, Ha000OpOT, yKa3blBaeT Ha
CXOJICTBO N300 paskeHHH.

VY paccrosHus XeMMUHra TaKXKe HUMEIOTCS ONpPEJEJICHHBIE HENOCTATKH.
ITosToMy B HEWpOHHOH CeTH I CpPABHEHUS H300paKCHHUH XKeTaTeJIbHO UMETh
BO3MOXHOCTh NPUMEHATh 00a paccTosiHUSA. B cBA3um ¢ »TuM paspaboTaHa
apXUTEKTypa U aJIropUT™Mbl () YHKIMOHUPOBAHHSI HOBOW JHCKPETHON HEHpOHHON
CeTH aJal TUBHOW PE30HAHCHOM TEOPHUH, B KOTOPOW MOIYT MCIIOJIb30BaThCA JIBE
BBILICYKA3aHHbIE Mepbl Onm3ocTn u300paxkeHuid. [IpuBeneHBl pe3ynbTaThl
MOJENUPOBaHUS HEHPOHHOW CETH MpH 3alOMHHAHMM U  Paclo3HaBaHUU
pasIUYHBIX U300 paxKeHHH, MOATBEPIK JAIOIINE paborocrnocobHOCT
NpENIOXKEHHO HEHPOHHOM CeTH.
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HEMPOHHAS CETbH JJISI IOUCKA ® YHKIIUA
IPEOBPA3OBAHMS B TEOMETP U4 ECKO TEOPUU
YIIP ABJIEHUSI

0-p mexH. Hayx, npog. B.Jl. Imumpuenxo, Kano. mexH. HayK, 00Y.
A.FO. 3axosopomuuui, macucmp, /[.1. Inaeues, HTY "XIIH", 2. Xapvkos

B reomerpmueckoil TeopWM YHpaBICHHS TEPEX0J OT MepeMEeHHBIX
JUHEHHON MOJENM K IEPEMEHHBIM HEIMHEHHOW MOJENHU BBINIOJHAETCS C
noMombio  QyHKIUHA npeoOpa3oBaHMS, ONpEAeNiCHHE KOTOPBIX SBISETCS
CIIOKHOW 3ajauedl, TpeOyromeid B 00meM cIy4ae pEImEeHHs CHCTEMBI
Jud depeHnnaTbHBIX yPABHEHN i B YACTHBIX MPOU3BOJHBIX IIPH OIPAaHUYICHUAX B
BUZE CHUCTeMB! mu(depeHInanbHbIX HepaBeHCTB. TakHe CHCTEMBl ypaBHEHUI
JUIS CBOETO pelieHHs B 00IeM ciiyyae TpeOyIOT TPYIOeMKHX aITOPUTMOB MO0
NPUMEHEHHs 3IBPUCTUYECKUX IMOAXO0J0B, JMOO codYeTaHHE TOro u Jpyroro. B
CBSI3M C OTUM AaKTyaJIeH IIOMCK HOBBIX METOJOB OIpeneieHuss (QyHKuumii
npeoOpa3oBanus. B noknane aHanusmpyercss BO3MOXHOCTb HPUMEHEHHS
HEHPOHHBIX CeTeH JUIA ONpeJNieNeHUsT (YHKIUA MpeoOpa3oBaHUN Wi Cliydas,
Korja TpaBele dYacTH ¢ depeHnnaabHEIX ypaBHEHHH OOBEKTA yIPaBIICHHS
COJIep KAaT O THOWICHBI 0 JIMHOMOB OJHON MM HECKOJIbKHUX ITePEM CHHBI X.

OcHOBOW HEHpPOHHON CeTH, MO3BONSIOMEH ompemensaTh (QyHKIUH
npeoOpa3oBaHmii B BU/IC OAHOWICHOB, JBYYJICHOB M T.JA. HOJHMHOMOB, SIBIISICTCS
JWCKpE THasi HEMPOHHAs CeTh afallTUBHON PE30HAHCHOM TEOpHU, IO3BOJISAIOLIANL
Mojy4yaTb HECKOJIbKO penieHuid. Ha Bxoa 3TOH ceTH MOCTymarT €JMHUYHbIE
CHTHAJBI, MOJeNUPY IOIIe apTyMEHTHI G yHKIIN npeoOpa3oBaHus
T(y)=T(y;, 3, ¥,). Cnomompio HelponHO# ceT GOpPMHUPYIOTCA (yHKIUH

T(y) Bupa:

T(y)=a,y,, keM={,2,..,n},
T(y)=b,y, +byu, k.kleM, k+kl,

T(y)=ciyp +Ccpyyiy +totCyVigr Kkl ..kdeM, k#k #..#kd,

roe a, (k=12,..,n); b,,by, (k,k1=1,2,...,n);, c;,c;y,s. Cpy
(k,kL, ..., kd=1,2,..,n) —nocrosiHHbIC KO3(])PHUIHUCHTBL

3ateM cdopMupoBaHHbIE (YHKIMK TOCIEIOBATEILHO TPOBEPSIOTCS B
Ka4eCTBE BO3MOXKHBIX pelICHHN cuCTeMbl u()(epeHIManbHbIX YPAaBHCHHH B
YaCTHBIX IPOM3BOAHBIX. Ecnu pellenne HalIeHO, TO C IOMOLIBbIO INOCIEIHErO

CJI0S. HEHUPOHHOW CETU IPOBEPSETCS BBHIIOJIHEHHE 3aJaHHBIX OTpPaHUYCHUU.
Mo nenupoBaHue HEWP OHHOM CeTH MO ATBEPIUIIO €€ PadOoTOCIOCOOHOCTh.
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TH®OPMALIINHA IULIAT®OPMA JIUISI MOHITOPIHTY TA
KOPEKIIT ICUXO® BIOJIOT Y HUX &Y HKIIIA TA
CTABLUIBANII CTAHY 3/I0POB’SI MOJIOJI

Kano. mexu. nayk, ooy. H.B. Jlopows, 0-p meod. nayk,
npog. O.C. 3asuxiecora, IHMY im. JI.lanuyvrozco, Kano. mexu. Hayk, 00y.
'JI. Kyumiu, HYJIII, m. JIvsie, cm.euxn. O.1 Jopow, HAYKMA, m. Kuis

Cruiib KUTTS  Cy4yacHOT  MOJIOAI  XapaKTepU3YEThCS  BEIMKHM
HABAaHTAKEHHSAM Ha MCHXIKy, L0 NPHUBOAUTH JO MOPYLICHHS LMpKaJiaHHUX
PUTMIB CHY, 3pOCTaHHS PiBHA TPHBOXKHOCTI, OOMEXy€ MOXIHBOCTI PEeaIbHOTO
BepOaILHOTO CIIJNKYBaHHS Ta coliamizamii, mpuUBOAUTHL JO Jempecii Ta
HETaTHBHUX JYMOK.

AKTyaJIbHOIO 3a[a4ei0 € PO3pOOJICHHs MeToAB Ta IU(POBUX 3ac00iB, IO
JIO3BOJISITH OMEPATHBHO BH3HAYAaTH Ta KOHTPOJIIOBATH IICHXOSMOLIHHUNA Ta
¢i3UYHMIA cTaH 3/0POB'S MOJNIOJMX JIIOJCH, CBOEYACHO HATaBaTH IM HEOO XiqHY
JIOTIOM OTY Ta MPOBOAUTH TPO QIMaKTHIH1 3aX0 U [T 3MIIIHEHHS X 3J0POB's.

Junsa pimeHss 1iei 3amadi po3poOieHo iHbopmarmiiHy miathopmy s
MOHITOpiHTa Ta KOpeKIii Nncuxo(diz3ionorivHuX (YHKHI 3 BUKOPHCTaHHIM
CydJacHHX MOOIJIFHUX 3ac00iB TEeJEKOMYHIKaIil Ta IHTENEeKTyaTbHUX MEIUIHHX
rapkeTiB  (HaBiraTopiB), a TAKOX MOOUTPHUX JOJATKIB JJISI KOHTPOJIO CTaHY
3/I0pOB’4.

JUis nigBUINEHHS HATIHHOCTI JAHUX PO (PaKTOPH IICU X0 JIOTTYHOT CTIHKOCTI
MH TPOMOHYEMO 32 JOMOMOTOI PO3pOOJIEHOT0 MOOUIBHOTO CMapT-HaBiratopa
BU3HAYaTH Ta MPOBOJUTH TMOPIBHSAJIBHHHA €KCIpec-aHali3  00'€eKTHBHUX
(dpizionoriyaux) Ta cy0’eKTMBHUX (BepOaJbHUX, OTPUMAHUX ULIJSIXOM
KOMII'FOTEPHOTO ONMHTYBaHHS) IAaHHX, 0 XapaKTepHU3YIOTh PiBEHb 3JI0POB'S Ta
MEHTAJIBPHOTO OJIaTONOJyY4dss MOJION; CTBOPHTH BIOMOBIZHY ©0a3y JaHUX
(cMiMITOMH, IHTErpOBaHI IMOKa3HWKH, (AKTOPHU PHU3HKY, METOJIU KOpPEKIii,
MOOUTBHI JIOJATKH Ta iH.) 3 HMOBIPHICTHOIO CHUCTEMOIO MATPUMKH HPUHHATTA
pimeHs mo cTabinidamii nmerxodizionoriwHux ¢yHknid. Taka iHopmariiiHa
CUCTEMa, Ha OCHOBI JIAHW X, O TPUMAHKU X BiJl MOOUTEHOTO MEJIUYHOIO HaBiratopa
Ta MPOBEJICHOI0 aHaJi3y, aBTOMaTH4YHO 3MOXKE BU3HAYUTH ONTHMAIbHI METO 1
KOPEKIIil cTaHy 37I0pOB'S, BIANIPaBUTH PEKOM €HAAIil Ha cMapT)OH KOPHUCTyBada,
a TaKoX IPOKOHTPOJIIOBATA PE3YNIbTATH KOPETYBaHHS B PEXKHUMI 3BOPOTHOTO
3B'I3KY.

BpaxoByroui, 110 MOO1IbHI 3aCO0M aKTUBHO BHKOPHUCTOBYIOTHCSI MOJIO JUTIO
y X HOBCAKACHHOMY HTTI, iH(O-IIaThopMa 3 MOOUIBHUM CMapT-HABIraTop oM
VIS aHaNi3y TCHUX0(i3i0J0rUHOr0 cTaHy 3 (QYHKIUSIMH €KCIpec-aHalizy Ta
KOMIIJIEKCHOTO Tpod eciiiHOro aHamizy 31 3BOPOTHHM 3B'I3KOM  HaJacTh
MOXJIMBICTh CBO€YAaCHOTO BUSBICHHS HETATHBHUX 3MIH Ta 3MIITHCHHS
MEHTAJILHOIO 310POB’ sl MOJIOAU X JIIOJEH .
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OCHOBHI ACTIEKTU CTBOPEHHS IHHOBAIIMHOI'O
ITH® OPMALIAHOTO IPOCTOPY IS KYPOPTHO-
JIKYBAJIb HUX 3AKJ/IAJIB 3ACOBAMHU CYYACHHX
IH® OPMAIIAHUX CUCTEM

xano. mexu. nayxk K.I Inoxa nuy, kano. mexu. nayx B.FO. Mauxep, IHMY
im. Hanuna Fanuyoxoeo, HIIT "JIII", m. Jlveis

Po3BHTOK CaHATOPHO-KypOPTHOI CIIpaBW B YKpaiHi MoTpedye MiATPHUMKH,
y3TO/DKEHOTO PO3BUTKY B MeXKax BCi€l iHAyC Tpil TypH3My Ta MEAWIMHU B KpaiHi.
IcHyroua MmarepiambHO-TexHIYHA ©0a3a Ta iH(pOpMAaIiHHO-peKIaMHa MiITPUMKA
notpebye 3HAYHUX 3MIH WIS PO3BUTKY [JIIOYUX CaHATOPHO-TIKYBaJbHHUX
3aKJia 1iB, Y0MY TMOBHHHI CIPHUATH 1HBEC TUI[IH1 MPOEKTH, pO3paxoBaHi HE TUIbKU
Ha BITYM3HSHOTO, a i Ha 3apyO0KHOTO iHBEC TOpa.

3 MeToro MmoKpameHHs iHGOpMaIlifHOro 3a0e3MeueHHsT IS MOHITOPHUHTY
KypopTiB VYKpaiHH, CTBOPIOIOTBCA HOBITHI BIAMOBIAHI O €BPOMEHCHKUX
CTaHAApTIB, IHMOPMAIiHHI MOPTaNU A 1HPOPM aliHHO-PEKIAMHOT i TPUMKH,
sKi 3abe3nedars MPOCYBaHHS IIbOTO MNPOAYKTY SK HA BITYM3HIHOMY, TaK 1 Ha
MDKHapOJAHOMY TYpPHCTHYHHX pHHKaX. HOBITHBOIO pO3pOOKOI B IBOMY
HampsMKy € moptan ukraintravel, po3poOneHmii Ha OCHOBI CydYacHHX
ontuMmizoBaHux cucteM AS4U, mo [M03BOJsIE MOMaTH iHPOPMAII0 K I
BUMAararoTh €BPOTIEHCHKI CTaH fap TH.

Ipodeciiina BugaBHMYA Ta peJakmiiiHa cucteMa As4u HpuU3HAUEHa JUIS
ctBopeHHs Web-npesenraniii Ha [HTpaHeTHHX abo [HTepHETHUX MopTamax BCixX
TniB. ['0IOBHUMU NepeBaraMy CUCTEMH € BHCOKa onTuMizanis nomyky (SEO),
3aBOAKM 4YOMY Baml web-site AiCTAHYTBCSI Ha TOJIOBHI MO3MLIl MOIIYKOBUX
cepBepiB. OCHOBHOIO IEPEBAror0 CUCTEMH € MOXKJIUBICTh pelaryBaHHsI OKPEeMHUX
YaCTHH CalTy, JOCTYNHHX IiJA MapojeM Ui  CHiBpOOITHHKIB  abo
BiJIJAJICHU X KOM €PIIIiHU X Tap THEPIB.

Cnucoxk airepatypu: 1. Jlwdiyesa O.0. PYHOK TypUCTHIHUX MOCIHYT (T€ONPOCTOPOBHH acTeKT). —
K.: "Anprepnpec”, 2002. 2. CraTuctryHmi mopMHuK Ykpainu, 2003. — K.: 2003.
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AJJANITAIIASI METOJA BHEJPEHHS I[IA®POBEIX BOISTHBIX
3HAKOB F5 JIJISI LUT-OPUEHTHPOB AHHBIX KOHTEHEPOB

Kano. mexu. Hayk, ooy. K.B. 3awenkun, E.H. Heanosa, OHIIY, 2. Odecca

Texnosorust 1 poBeIx BoAsHBIX 3HaKoB (I[B3) mnpencraBnser coboi
MOJX0J] K CKPBITOMY BHEAPEHHIO JAHHBIX B HH()OPMAIMOHHBIA KOHTCHHEp ¢
LEJIBI0 KOHTPOJISL €r0 LIEJIOCTHOCTH WM JIETUTMMHOCTU HCHoJib30BaHus. 11B3
MOXET OBITh CYMTAH U3 KOHTEHHepa MpU HAIHYNH CTEraHOTPadUIeCKOTO KIoda
(cTero-kiroya), onpeNeNsIonero mpasmia goctymna k anementam L[B3. B pabore
[1] 6s11 mpenmoxxen meron BHeapeHus L[B3 B ammapatHbie xoHTeiHepsl ¢ LUT-
OpHMEHTUPOBAHHON apXUTeKTypoil. B noknane npennaraercs passutue merona F5
[2], BemonHstommero BHeaperue 11B3 B MynbTHUMequitHbIE KOHTEHHEPHI IIyTEM €T0
apantauuu K cpene LUT-konreitnepos. [locienoBatenbHOCTh AEHCTBUN MeTOna
F5 cocrour B cunenytomem. BcrpamBaemblii B KoHTelHep nouusblii [1B3
pasnernsiercs Ha m-pa3psAHble IBOUYHBbIE BEKTOpbl. Kaxaplil U3 TaKMX BEKTOPOB
paccMaTpuBaeTCs Kak CHHAPOM OINMOKH S"; s (n, k)-xoma XeMMUHTa C 3aJ]aHHO I
npoBepouyHOr Matpuiiel H. Pabouas obmacts koHTeitHepa [IB3 paccmatpuBaercst
KaK ITOCIJIC/IOBAaTEIEHOCTD /-Pa3psIHBIX BEKTOPOB «;, OONAMAIOIIMX CHH JIPOMOM
omuOKN S;, TIOJyIEHHBIM MO TOW e mpoBepouHoi marpuie H. Ilpomenypa
BcTpauBanus 1IB3 B coorBercTtBum ¢ MmerogoM F5 3akmouaercs B 3aMeHe
CHHAPOMOB BEKTOP OB KOHTEHHEpa .S; Ha CHHIPOMBI S 1IB3.

IIpennaraemas apantanus meroga k cpene LUT-koHTeiHEpOB COCTOUT B
crenyromeM. Pabowast o6macte LUT-koHTeliHepa ompenenseTcs CTEro-IyTeM,
0o0pa30BaHHBIM TapaMy TOCIENOBAaTeIbHO coequHeHHbIX OnokoB LUT,
AQHAJIOTUYHO MNPHUHLUMIAM, NpeUIoKeHHbBIM B pabote [2]. IlomydenHslii crero-
MyTh pa3leNisieTcs Ha CerMeHThl 1o n map Onokoe LUT. 3agaetcs HoMep pa3psijia
P UIA KK I0ro mepBoro u3 6yokoB Beex nap 6s10koB LUT, B koTOpsIi (pa3psim)
Oy et mpown3BoauThes BcTpanBanue 1[[B3. COBOKYMHOCTH 3aIaHHBIX 1 Pas3psiIoB
KaXXAOTO M3 CETMEHTOB CTErO-IIy TH pacCMaTPUBAETCs KakK IOCIIEI0BATEIbHOC Th
n-paspAIHBIX BEKTOPOB @, MEIONIMX CHHIPOMOM S;. Jng 3aMeHsl kaxaoro us
CHHAPOMOB S; Ha CHHAPOMBI S ;, KOTOpbIe cOOTBeTCTBYIOT L|B3, BBIMOMHsAETCS
UCKaXXeHHe pa3paia p B omoke LUT, mopsaakoBelif HOMep KOTOPOTO B CETMEHTE
paBen S;®BS ", ckaxeHue MPOM3BOJUTCS B COOTBETCTBUU C TpPaBUIAMH,
M3NOKEHHBIMH B pabore [2], T.e. myTeM WHBEPTHPOBAHMSA 3HAUCHUIT
obpabateiBacmoro Omoka LUT u BRINONHEHHS pacHpoCTpaHEHHsS WHBEPCHU Ha
BX0JbI BeeX 05okoB LUT, MOAKITIOUEHHBIX K BBIXO Iy TEKyIIEeTo OJIoKa.

Cnucox aureparypst: 1. Westfeld A. FS — A Steganographic Algorithm. High Capacity Despite
Better Steganalysis / A. Westfeld / Information Hiding. 4-th International Workshop. — Berlin;
Heidelberg; New York: SpringerVerlag, 2001. — Vol. 2137. — P.289-302. 2. 3mwyeaxun K.B.
PasBurue Metona creraHorpaduueckoro ckpbltusi JaHHbX B LUT-OpHeHTHPOBAaHHBIX anmapaTHbIX

KoHreitnepax / K.B. 3awenkun, E.H. Heanoea // EnexTpoTexHiuHi Ta KOMIT FOTepHi cHCTeMU. — KHiB.
—2014. — Bun. 13 (89). — C.231-239.
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TEHAEHII PO3BUTKY MOBLIbHUX MEAWYHWUX JOJATKIB
B YKPAIHI

0-p mexn. nayx, npog. C. M. 3nenxo, kano. mexm. Hayx, cm. 6UKIL.
C.B. Kocmiwun, kano. mexu. nayk, ooy. H.B. Tumosa, acn.
.M. bapanoscokuii, BHTY, m. Binnuys

XapakTepHOIO OCOOJIMBICTIO CYYaCHOTO €Tally PO3BUTKY CYCIIJIBCTBA €
IIMPOKE 3aCTOCYBaHHS MOOUIBHHX TEXHOJOTIH Ta JOJATKIB B chepi 0XOpOHU
3I0POB‘S, CIOPTi, comianbHii cdepi. 3 pO3BUTKOM MOOUIBHHX TE€XHOJIOTIH,
Hali€HT OTPIMY€ BCe O1JIbIIe MOXKIMBOCTEH CIIIIKYBaTH 3a BJIACHUM 3J0POB‘SIM
HE3aJIe)KHO BiJl TOTO, JIe BiH 3HAXO IUTHCA 1 UMM 3aiiMaeTbesa. MoOinbHE 310pOB s
— mHealth — me abcomOTHO HOBUH HampsM B3a€MOJii MaLli€HTa 3 JiKapeM;
MOBEIIHKKA TMal[l€HTa, KOJIM BIH 3HAXOJUTHCS HAOMMHIN 3 CaMHM CO00I0; IIe
ONEPATHBHICTh OTPUMAHHS JAHHX PO CTaH Mali€HTa I MOXIHBICT Maibke
100% momepeKeHHsT PU3MKY PAamTOBOI CMEPT; I€ CYTTEBE CKOPOYCHHS
BUZATKIB Ha OXOPOHY 3J0pPOB‘sS TPH CTAOUIBHOCTI SKOCTI SK MEIUYHOT
JIOTIOM OTH, TAK 1 CAMOT0 3/I0POB ‘s

3a mporHo3aMu aHAJITUKIB 1 (axiBI[iB B Tady3i MOOIIBHOT MEAUIIUHK CITiJT
OYIKyBaTH TAKMX TEHICHIIH 11 pO3BHUTKY, B T.4. i B YKpaiHi:

1. Peamizamis konmenmuii "MoOinbHUU ciMeiHu Jikap" J03BOJIHTH
CTBOPHUTH HOBHH KJlac MEIWYHOI amapaTypy, CHCTEM 1 TEXHOJIOTIH, SKHH
3a0e3MeynTh HE TUIBKU JIOKaJdbHMKA 30ip Ta aHami3 MeIWYHUX JaHUX 3
MOJANBIIUM TMPEACTABJICHHAM iX mamieHTy abo ioro pomuyam, a i qUCTaHUIAHY
JIaTHOCTHKY Ta MOHITOPHHT CTaHy 3/I0pOB‘s Malli€HTa HOTO CiMEHHUM JTikapeM i
HAJaHHSAM HOMY MEIUYHOT JOMOMOTH, MEAUKAM CHTIiB TOILIO.

2. Po3pobsennss mHealth-3aco6iB 3 iHTerpoBanumu SIM-kapTamMu Ta ix
3aCTOCYBaHHIM IS HATJISAAY 332 XBOPHUMH, Tepaimii, MIATHOCTHKY 1 JIIKyBaHHS B
YMOBaX BiIJAJICHOTO JOC TYILY.

3. CrBopeHHs OaratomapaMeTpHIHHX MOOUIBHHX CHCTEM MOHITOPHHTY
TisUTBHOCTI cepIis, THCKY KPOBI, P iBHS TJIFOKO3H,, aK TH BHOCTI MO3KY TOIIIO.

4. Po3poOiyieHHA 1 BHpOBamKEHHI MOOIIBHMX JOJATKIB KOHTPOJIO
3aCTOCYBaHHS JIKiB, IUIAHYBaHHS JIKyBaJbHO-BiHOBIIOBAIFHOTO IIPOIECY
TOLIO.

Takum 9MHOM, € peajbHA MEPCHEKTHBA 3aCTOCYBAaHHS MOOUIBHUX CHUCTEM
K ckiIajgoBoi MeaumyHoi iHpopMamiiiHOT cHCTEeMHU JiKYBalbHOTO 3aKJamdy.
Mo6inmbHa OXopoHa 370pOB‘St Mae BeNHWYE3HI TNEPCHEKTUBH B CTPYKTYpi
TPOMAJChKOI OXOPOHM 3J0POBSl B SIKOCTI 1HCTPYMEHTY JUCTaH LA HOI
JIATHOCTHKH Ta JIIKYBaHHs 3aXBOPIOBaHb, MOMYJIANIHHOT MPOd LTAKTHKH XBOPOO i
po0OTH 3 TpyIIaM U PU3HKY.
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NAEHTU® UKALUA ITAPAMETP A JIYUHUCTOT'O
TEINIOOBMEHA C IOMOIIBIO TEHETHYECKOI'O
AJITOPUTMA

0-p mexn. Hayk, 0oy., c.n.c. /I.E. Heanos, 0-p mexn. nayx, npog., 3a8.
omoenom B.H. Tkauenko, U[IMM HAH Yxpaunwi, 2. Cnaganck

PaccmarpuBaercst  3amada  HMJICHTAQHKALMH — TlapaMeTpa  JYYHCTOTO
termooOMeHa. J[ns mocTpoeHHMs 0oJiee TOYHBIX MaTeMaTHYECKUX MOJelen
TeIIO(GMBUYECKUX TIPOLECCOB HEOOXOMMMO HEKOTOpBIE ITapaMeTpPhl MOJEIH
CUHUTATh PYHKIUAMH TEIUIO(DU3HMIECKUX XapaKTePUCTHK MOJICIUPYEMON Cpesl,
TaKHX KaK TeMIepaTypa, JaBJieHHe, CKOPOCTh B KeHHs 1100 Bpems. Haubonee
W3BECTHBIM M TMOMYJISIPHBIM METOAOM pEIIeHUS 3a7a4  HJICH THQ U Kaluu
pacmpeseneHHbIX CHUCTeM, KOTOpbhle OTHOCATCA K  KJjaccy  oOpaTHBIX
HEKOPPEKTHBIX 3aJad, SBJSETCS MeTox peryisipuzauuu [1], uiam MeTomsl,
OCHOBaHHbIC Ha (YHKIMOHAJIBHON amIpOKCHMAIMd C  HOCJCIyIOIIUM
NPUMEHEHUM METoJa HauMEHbIIMX KBajpaToB [2]. Hemocratkamu 1o X0 OB
ABJBIE TCS OOJIBIIOI 00 BEM BEIUHCIICHHUM.

IIpenyto’)keH HOBBIT METOX peIICHHWS 3aJa4y, KOTOPBIH OCHOBaH Ha
TEHETHYECKOM anropuIMe [3]. W nen tudummp yeMbrit rapamerp
aNMpOKCUMHUPYETCS MOJUHOMOM n-H  CTEeTeHH, KO3 (HIHMEHTHl KOTOPOTO
OIIPEICNIAIOT 0COOB B TCHETHUECKOM anroputMe. [ BEIOpaHHOTO KOJUPOBAHUS
pa3paboTaHsl TPOOJIEMHO-OPHUEHTHPOBAHHBIE OIEpPaToOpsl, paboTaromue ¢
BEKTOPaMU BEIIECTBEHHBIX YHCE JI.

BrimosnHeHa mporpaMmMHasl peanu3alys METOAa U NPOBEJICHBI MAIIWHHBIC
sKcnepuMeHThl. Ha uX ocHOBaHUHM OTNpeeNieHbl BapHaTHBHbIE mapaMeTpsl T'A,
MO3BOJIIIOIINE JIOC THYb 33JaHHOM 3¢ (eKTUBHOCTH airoputMa. Bpems paOoThl
NpOrpaMMHON pea3alin ¢ BEIOPaHHBIMH MapameTpaMmu coctaBuiio 15-18 cexk.,
NOJIyYUEHHOE 3HAYEHHUE MapaMmeTpa II03BOJIIET ONpelesIUTh TeMIeparypy Ha
MOBEPXHOCTU ¢ TOYHOCTBIO 0.5—5 rpagycoB Llesbcus 0 THOCUTENBHO 3 TATOHHBIX
3HaueHuil. OTMeTHM, YTO JajbHelas "HacTpoiika" nmapamerpoB I'A mo3BosseT
CYIIECTBCHHO ITOBBICUTH TOYHOCTH PEIICHHS 3aJa4M JI0 COTHIX Tpagyca 3a CUEr
YBEJIMYEHHS TIIyOMHBI TOUCKA

Cnucox mureparypsi: 1. Tuxomos A.H. Mertozpl pemienns HeKoppeKTHbX 3amad / A.H. Tuxonos,
B.A. Apcemun. — M.: Hayka, 1974. — 285 c. 2. Tkauenxwo B.H Meronpl uaeHTH(OUKAINN
paclpe/ie/IiCHHbIX IapaMETpOB Ha OCHOBE METOJa HAMMEHBINVX KBAaJparoB U OPTOTOHAIBHBIX
¢byukunit / B.H. Trauenxko, O.B. Jhimoguenko // Bichuk CXiXHOYKpATHCBKOIO  HAIiOHAJBHOTO
yHiBepcureTy imeHi Bomommmupa Hdams, Ne 3 (174), U.2, 2012. — C. 141-148. 3. Usanos /I.E.
I'eHeTndeckie aaTOPUTMBI TIOCTPOCHHS BXOJHBIX HASHTHGHIUPYIOIWMX IOCIIEI0BATENbHOCTEH
uQpoBbIX yc1poiicts / J.E. Heanos. —lonenk, 2012. —240 c.
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JIA® ®EPEHIIAPOB AHHBI I MOJIXO K OPTAHN3 A LI
AHAJIM3A TEKCTOBBIX 3AUMCTBOBAHMIi B PAMKAX
ABTOMATH3 UPOBAHHO 1 CHCTEMbBI KOHTPOJISI 3HAHUI

E.H. Hsanosa, xano. mexu. nayk, ooy. K.B. 3awenxun, OHIIY, 2. Odecca

OnmHa w3 (opM KOHTPOJI 3HAHWH TNPEAIoNaraeT, 4To OOBEKT KOHTPOIS
(cTymeHT, ydJamuiics) IoJlydaeT BHeay MTOPHOE 3aJaHHe M B KadecTBe
pe3ynpTaTa €Tro BBEIOJHEHUS (QOpPMHPYET Ha BBIXOJE OJIOK TEKCTOBOM
uHpopManun. OTOT 010K 0OBITHO NP EACTABIAECTCSA B BHJE COBOKYIMHOCTH (haiiioB
B OTHOM H3 ()OPMATOB TeKCTOBBI X JOKYM €HTOB, KOTOPBIH TIepeAacTCs Wil aHAIH3a
OpernojaBaTel0 WIM aBTOMATU3MPOBAHHOM CHCTeME KOHTPOJIS 3HAHHM.
IIpenomaBaTens  aHaNMM3UpyeT  MOMYYeHHYI0  HMHGOpPMAIMIO,  BO3MOXKHO,
3alpamuBaeT y CTyJEHTa MOSICHEHHS IO CyTU BBINOJHEHHOTO 33JaHUs, U
BBICTaBISICT OLICHKY 3a HpoJeNaHHyro padoty. s naHHOH (opMbl KOHTPOIS
3HaHUH XapakTepHa NpobJieMa BO3MOXKHOTO HAIMYHUSI TEKCTOBBIX 3aUMCTBOBAHUIA
B OJIOKaxX TEKCTOBOW MH(OpMauuH, IepeJaHHbIX Ha nposepky [1]. [Ipaktuueckn
BCE CHCTEMBI AIEKTPOHHOTO YIpaBJICHHS 00y4eHHEM COJepKaT B CBOEM COCTaBe
MOJYJH BBIABICHUS TEKCTOBBHIX 3aMMCTBOBAaHHWH, OJHAKO OSTH MOXIYIH HeE
¢ hepeHnnpy 0T NCTOYHUKH 3aUMCTBOBAHHH M HE Pa3NUYaloT pPa3HOBHIHOCTH
COJIEPKUMOT0 KOHTPOJIUPYEMOTO TeKcTa [2].

B nokmame mnpenmaraercs mudepeHIMPOBaHHBI IMOAXOA K aHAJIN3Y
TEKCTOBBIX 3aMCTBOBAaHUH B PaMKaX aBTOMATH3MPOBAHHOW CHCTEMBI KOHTPOJIS
3HaHuil. OcHOBOHW mpemiaraemMoi muddepeHuHanun  gBISETCS TO, YTO
3aMM CTBOBAHUS MOXKHO KIACCH(HUIMPOBATH MO BUAY UX UCTOUHHUKOB (HAIpPUMED:
UCXOHBIE JaHHBbIE K 3aJaHHI0; ydueOHas M HaydHas JHUTepaTypa IO TeMaTHKe
3a/laHUs; 3aJaHUS BBIIOJHEHHbIE APYTMMH CTYAEHTAMM, KOTOpbIE OBLIM CHaHbI
paHee; aHAJOTHYHbIE 3aJaHHs BBINOJHEHHbIE CTYACHTAMHM U MOIYy4YEeHHBIE U3
700 aIbHOW CeTH; Pe3yJIbTAThI, IIOJIyYSHHBIE U3 CHCTEM 0000IIEHNS HHKXEHEPHOTO
ombita THIa Stack Overflow), — 1 YMCICHHO OIEHHUTH HETaTUBHBIC M TO3UTHBHEIC
CTOPOHBI TAaKWX 3aMMCTBOBaHHMH. Kpome TOro, 3amMCTBOBAaHHS IpEIJIaracTcs
KIacCH(UIMPOBATE 110 BHAY COJEPKAMOTO KOHTPOJMPYEMBIX MaTepHajoB
(manpumep: (opMalbHBIE TEKCTOBBIE AJIEMEHTHI OTYETa, OMHCAHMS IPUHSATHIX
WHKCHEPHBIX pENICHUH, pe3ydbTHPYIOIHEe MPOIPAMMHBIE KOIBI, KpaTKue
KOMMEHTAPHH K IMPOrpaMMHOMY KOJY) M TaKXKe [aTh YHCICHHYIO OIEHKY TaKUM
3aUMCTBOBaHMAM. JlOCTOMHCTBA  IpeNIaraeMoro  MHOAX0Ja  COCTOHT B
KJacCU(UKALMU UCTOY HUKOB U MPEAHA3HAYCHUN 3aMM CTBOBaHUI ¢ TOCeIyoueit
YHCJICHHONM HX OIICHKOH B 3aBHUCHMMOCTH OT KX HETAaTUBHOH M IO3UTHUBHOU
COCTaBJIIOLICH.

Cnucok surepatypbi: 1. Carwll J. A Handbook for Deterring Plagiarism in Higher Education
/ J. Garroll. — Oxford: OCSLD, 2014. 2. 3awyerkun K.B. ABroMaTU3MpOBaHHAsI CHCTEMa KOHTP OJISt
3HaHHUH, OCHOBAaHHAas Ha MCIOJIB30BaHHH Web-cepBrcoB xocturra IT-mpoextoB / KB. 3uyenxur,
E.H. Heanosa // TpyapiMex . HayuHo-npakT. KoH). "CUIT-2016".— Opmecca, 2016.— C. 48-49.
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MPOEKTYBAHHS IHO OPMALIMHOI TEXHOJIOI'Ti BUB OPY
KOHKYPYIOUY UX ATEHTIB

cm. sukn. T.0. Koanakoea, 3HTY, m. 3anopiscorcs

B po6oTi po3risHyTO TPOOJEMH, 10 BHHUKAIOTH B MPOIECi MOMYKY
HAMKpaIoro pillicHHs MPH BUPIIICH Hi MPaKTHYHU X 3a/1a4 BUOOPY KOHKYPYIOUHX
areHTiB. Bm3HaueHo MeTy cTBOpeHHsS iH(pOpMaIiifHOi TeXHOJOTi{, BTiIEHOT B
iHpopmamiiiHii cucTeMi JUIsT BceOIMHOI MIATPUMKH Tpoliecy Bimbopy Ta
OIIiHIOBAaHHS areHTiB.

Buninenunii mepenik miacucTeM, 3 SKHX Ma€ CKIaJaTUCh iH(poOpMamiiHa
cucTeMa BUOOPY KOHKYpPYHOUHX areHTiB. HallBax TMBIIIMMHU 3 HUX €: MiACHCTEMa
BBEJICHHS JaHMX, L0 JO3BOJIIE OTPUMYBaTH Ta (opMmanidyBaTd [aHi, IO
3a]1a10 Thcsl KOPUCTyBayaM , MiICUCTEMa aHaJi3y, 0 CKJIAJAE€ThCS 3 MiJCUCTEMU
MIATPUMKH €KCIIep THOTO OIiHFOBaHHS, I1JICHC TEMH OILIHIOBaHHS Ta Kjacuikarii
areHTiB 1 MIACHCTEMH OMTHUMI3allii, 10 0a3yeThCsl HAa METOJAX Ta MOJCTAX,
3anpornoHOBaHuX B poboTax [1, 2], migcucTema 30epiraHHs Ta MOJAHHS TAHUX Y
BUTJIS/II KaTAJIOTy HOIEPEIHBO PO3B’sI3aHMX 3a/1a4.

BusHaueHo poJii KOPUCTYBadiB, M0 MAalOTh JOCTYH JO cHcTeMHu. PobGota
CHCTEMHM 3aCHOBaHa Ha PO3AUICHHI €TamiB BUPIMICHHS 3ajadi, KOHTPOJI Ha
KO>)KHOMY eTarli i 3HIKeHH 1 BIUTMBY YYaCHHUKIB X €TaliB Ipyr Ha apyra. Etanmu
3a]a4i BUMAraroTh Bi KOPUCTYBadiB pPI3HOTO PIiBHA KOMIIETCHTHOCTI Ta
0013HaHOCTi B Mpo0OIeMi: MiAT0 TOBKA JAaHHWX, OLIHIOBAaHHSA aJIbTCPHATHB 1 aHAII3
pe3ynbTaTiB. BimmoBiaHo, B cucTeMi mepeadaueHo TpH poJii Uil KOPUCTyBayiB:
oreparop, eKCIepT i aAMiHICTpaTop.

Po3po0iieHO CTPYKTypy Ta apXiTeKTypy CHCTEeMH. BUKOPUCTAHHS CXeMH
npoektyBanHs Model-View-Controller 103BONHIIO CTBOPUTH CHUCTEMY 3
JMHAMIYHOK PO3MOIUICHOK ap XITEKTypoK, M0 MOXE PO3IMIMPIOBATHCH
JIOTa TKOBUMH MOJTYJISIMH.

BukonaHo mporpamHy peamizamio iHGoOpMamiiHOI CHCTEMH BHOOpPY

KOHKYypyIOUuX areHTiB. IIpoBemeHo pocmimpkeHHS 1i epeKTHBHOCTI Ha
eKCIepUMEHTALHUX JAHUX TMPU pIilleHHI TNPaKTHYHUX 3ajad MOIYKY
HaWKPAaIIoro pillieHHs IpH IPOBEACHH 1 TCHIepiB.
Cuucok direpatypm: 1. Kolpakova T. Modelling of the Tendering Process / Tetiana Kolpakova
// Central European Researchers Journal. — 2015. — Vol. 1. — No. 1. — P. 54-58. 2. Koanarosa T.A.
Mertonpl 1 MOz BbIOOpa KOHKypupyronmx areHToB / T.A. Koymakosa // CydacHi iH(popMamiiHi
texuosorii 2016 (MIT-2016): Marepianu mwoctoi MikHapoaHOT KOH(EPEHLIiT CTy ACHTIB 1 MOJIO X
HayKOBIIB, 25-27 kBiTHs 2016 p. — Oneca: BMB, 2016. — C. 98-99.
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COBPEMEHHBI M NOJAXO/ K YIYYIIEHUIO
CTABWIM3ALIMM U Y CTOMY UBOCTHUJIETATEJAbHOI'O
AIIIMAPATA B KPUTHYECKHX YCJIOBHUAX MNOJIETA

m.n.c. H H Komap, MeoicOynapoonulil ayuno-yued Holil Yyenmp
ungopmayuo nuvix mexnonro2utl u cucmem HAH Yxpaunovt u MOH
Vkpaunsi, 2. Kues

JUis TOBBIIICHMS KadecTBa YIpPABJICHUS JIETATENbHBIM ammapatoMm (JIA)
ABIICTCS  aKTyallbHBIM IPUMEHCHHE BCEX HMEIONMXCS KOMIIOHCHTOB
a’poaMHaMuueckoi cxeMbl JIA, moMuMo pyiei BbICOTBI M HampasieHus. Tak
J)Ke, TpU  OTKazax, Ju00 yXyAMIEHUSIX XapaKTepHUCTHK  HE0O0 X0 IMMO
WCTIOJIb30BaHNE BCEX JOCTYMHBIX HEOTKa3aBIIMX KAaHAJOB YIPaBICHUS U
yopaBmomux noBepxHoctedl JIA, Tak Ha3bpiBaeMoe, KOH(UIypalHOHHOE
ynpapieHue. [1ogoOHas Te XHOJIOTHSI ¢ HCIOJb30BaHHeM pekoHpuryparmmu CAY
npUMeHseTcs B BoeHHOH aBuarmu 1 uMmeeT HazBanue CCV (Control Configured
Vehicle) — camonéT ¢ koHpHUrypamue, onpeneseMoll CHCTEMON YIIpaBJICHH .
Konnenmuss CCV 1o HENMoCpeICcTBEHHOMY YTNPAaBICHUIO MOJLEMHON U OOKOBOM
cwioii (HYIIBC) — 310 co3manme mnOasEMHONW W OOKOBOM CHII 3a CUér
JIOTIONHUTEIGHEIX OPTaHOB YHpaBIeHHS (MHTEPUENTOp, KMIb H 1p.) 0Oe3
W3MEHEHHS YT aTAKU U yTJIa CKO IbXKEHU.

B kauecrBe opranoB HVYIIBC na camonérax myis co3gaHus MOIbEMHOU
CHJII MOTYT HCIIOJB30BATHCS OJIEMEHTHl MeEXaHHW3allMd Kpbuia (B TEPBYIO
ouepenp €ro 3agHed KPOMKH) COBMECTHO C 3aJHUM WM TepeIHUM
TOPU3OHTAIBHBIM OINEpEeHUEeM, a [Jisi CcOo3JaHus OOKOBOHW CWIBI — pPYJb
HampaBieHUs BMECT€ CO CHEUUAIbHO YCTAaHABIMBAEMBIMH  PYJIEBBIMH
MOBEPXHOCTSMU Ha TiepeJHEH MJIM LEHTPaJIbHOM YacTu Qro3emspka. Jns nene
HVYTIBC BO3MOXXHO HCIIOJB30BAaHHE M JAPYTHX CIOCOOOB (COBMECTHOE U
¢ depeHnnatbHOoe OTKIIOHEHHE CEKIMH TOPM O3HBIX IMUTKOB, HHTEPLENTOPOB,
TOPU30HTAIBHOTO ONIEPEHUS U T. II.).

OcymecTBieHHe peKOHGUryparmun BOSMOXXHO M IS MacCakUpckux JIA,
obnamaromuX M30BITOYHEIMA OpTaHaMiu yrpasieHns. COBpeMEHHBIE CaM OJICTHI
obmamaoT OONBPIIMM  KOJWYECTBOM  OPraHOB  YHPABICHHUS:  DJICBOHHI,
HUHTEPIET TOPHI, PYJIH HAIIPaBJICHUS | JIp.

Hamm Oputa  paccMOTpeHa BO3MOXHOCTh NPHMEHEHHS MPHUHIHIA
WHBapHAHTHOCTH [UIsl CUCTEMBl aBTOMATHUECKOTO YIPABICHUS BBICOTOH U
CKOpOCTBIO IOJIETa, KOTOpass o0jajaeT CBOHCTBOM KOMIICHCAIIMW BIMSIHUH
nedcTBUs  TypOyJeHTHOM  aTMocdepsl W BO3MYILEHHH,  BBI3BaHHBIX
BO3HMKHOBEHHEM 0TKa30B. Co3paHue TpeOyemMoil BeNWUYMHBI H3MEHEHUS
NOJbEMHOM CUJIBI BOBMOXHO Pa3HbIMHU BapHaHTAaMU KOMIIOHOBKH MEXaHU 3aLluU
KpblIa, YTO, B CBOIO OYEpE€lb, MO3BOJIAET MOBBICUTh HAAEKHOCTH CHCTEMBI
YIPABISIOIIN X TIOBEP XHOC TEH.
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PO3POB KA KOMIT'FO TEPHOI CUCTEMH JIJTS
KOMIINIEKCHOI'O BAJIAHCYBAHHS HABAHTAKEHHSA

mazicmp A.B. Kopxowxo, kano. ¢us.-mam. nayk, ooy. O.I1. Yepnux, HTY
"XIII", m. Xapkis

VY cromirra po3BuTKy iHAycTpii IT TeXHONOTiH BXe BaXXKO YSBHTH COOI
Oy IIb-sIKe MiIIPHEMCTBO, SKE Opi€HTOBAaHO Ha KOMEpIUiiiHy abo HEKOMepIiHHY
TUsITBHICTh, 0€3 BUKOPUCTAaHHS aBTOMaTH3allil mporeciB. Bce aBTomMaTH3yeThCs
3a JOMOMOrol0 cepBepiB. | HaBaHTa)keHHS Ha cepBepa 3 HYacoOM TUIbKH
3pOCTaIOTh.

Tak sk 004KCIIOBAJIbHI MOTY>)KHOCTI KOMI'IOTEPiB BXKE NOXOIATh 10 MEXi
(h3UYHM X MOXKJIMBOC TeH, TO IOBOJHUTHCS BIABATUCS 10 KJIAC TepU3allil.

EdextuBHICT, KiacTepu3aiii Oe3nocepeqHbO 3aJEKHUTh Bif TOTO, SK
PO3NOJIUIETEC HABAaHTAKEHHA MDK €JIEMEHTaMM KiacTepa. banaHcyBaHHS
HAaBaHTAXECHHS MOXE 3/IHCHIOBATHCS 3a JONOMOIOI0 SK amapaTHHX, TaK 1
MPOrpaMHUX iHC TPY MCHTIB.

B poGoTi po3risiHyTI OCHOBHI METOJM 1 aiNropuTMH OallaHCyBaHHS
HaBaHTaXeHHs. Po3pobnena xomm'ioTepHa cucteMa "Session Thrower Load
Balancer", sxa € mporpaMHHM 3a0e3NeYeHHSM JUIA BCIX ONeparlifHuX CHCTEM,
U SKUX peanizoBaHa crenudikamis JVM  (Java Virtual Machine). [lana
cUcTeMa INpH3HaueHa IS KOMIUIEKCHOTO OalaHCYyBaHHS HABaHTAXEHHSI 3
MOJJIMBICTIO TIEPEHECCHHS ICHYI0YOr0 HAaBAaHTAXKEHHS MIX By3JIaMH KjacTepa i
3ATHICTIO JIO JIETKOI iHTerpawii B iCHy04i IPOTPaMu.

(DyHKIIIOHaIH:Hl XapaK TepUCTHKH PO3POOIEHOT CUCTEM U :

6anchyBaHHﬂ HaBaH Ta)KEH HS MEeTO IOM sticky session;

— JIerKiCTbh IHTerpauii;

— 3JaTHICTh KOH(IrypyBaTH IpaBmiIa A1 KOKHOTO BY3JIa;

— PO3BaHTAXEHHs By3Ja IIiJ Yac BUKOHaHHS;

— OymyBaHHS OHJAWH rpadika HaBaH TAXKEH HA JJIS KOJKHOTO BY3JIa.

Po3pobiiena KOMI'IOTEpHA cucTeMa BUKOHY € BUPiBHIOBAHHS
HaBaHTAXXEHHS B KJacTepi 3 BUKOPHCTaHHSIM HOBOTO Himxondy. IIporpamHmii
MPOJYKT JIO3BOJISIE TIPOBOJIUTH MOHITOPHHT 1 aHAJi3 HaBa HTAKE HHS HA KOXKHOMY
BY3JIi 1 pellaryBaTH MpaBHJia PO3MOALTY HAaBAaHTLKEHHS B pasi Hal3BUYAHHUX
CUTYAIIii.

CucteMa mnpu3HAYEHA Ui BUKOHAHHS pO3MOALTY HABAaHTa)KEHHS Yy
KOMEpULIMHM X 0 JaTKaX 3 BHCOKUM HaBaHTaXEHHsAM. byna BupimeHa mpobiema
PO3NOJIICHHS HAaBaHTAKCHHS — BHUPIBHIOBAaHHS HABAaHTAKCHHS Ha KOXHOMY
By3J1l Y BHMIAJKy KPUTHYHOTO NEPEHABAaHTKCHHS Ta HECTAadl pecypciB s
po6OTH 3 33 10BITBHOIO MPO/TY KTHBHICTIO.
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THE THEORY OF CODONS FOR PATTERN RECOGNITION

Doctor of Engineering, professor of chair mathematical and sofiware of
intelligence systems N.I. Korsunov, Belgorod state national research
university, Belgorod, graduate student D. Toropchin, Belgorod state
national research university, Belgorod

The relevance of the chosen theme is determined by the need to recognize
patterns in the various fields of science and spheres of life.

Pattern recognition is a very complex and resource-intensive process.
That’s why it is extremely important to work only with that part of the image,
within which its key features are described.

There are many methods offering to find the key features in the image.
However, they all have a number of shortcomings, which does not allow to
identify or classify the images properly.

Key features form the image descriptor. Currently, there are a number of
methods used for building the image descriptors, but all of them have certain
disadvantages.

The purpose of the method described in the article is to increase efficiency
of pattern recognition by using the theory of codons for finding the key features
of the image.

The gist of the method is as follows. The area around the key point is
offered to consider as a molecule carrying the genetic code. In its turn, the
genetic code contains the codons which will be considered as the key points.

To highlight the codons divide images into the areas (fields), each of them
can be represented in the form of a polynomial curve and calculate its extremes.
Find the roots of this equation and examine the resulting spiral if the codons
exist in it. A fter that, if there are codons in the spiral, then these codons may be
considered as the key points of the image.

Biological properties of codons allow to compare them with each other.

The effectiveness of the method is represented in graphs and tables.

This method can be used in pattern recognition, image classification,
identification, panoramas’ construction, etc.
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IHNPUMEHEHHUE KJJACCHYECKOI'O MY PABbUHOT O
AJITOPUTMA U MYPABbHMHOT O AJI'OPUTMA MIN-MAX
JJIA OIITUM3AIIMUA MHOTI'O®AKTOPHBIX INTAHOB
SKCIHHEPUMEHTOB

0-p mexu. nayx, npogh. HJ]. Kowesotl, acn. B.A. Poocnosa, HAKY "XAHU",
kano. mexu. Hayk T.I. Poxcnosa, XHYPE, o. Xapvkos

pensiaymue wuccnemoBanus [1, 2] mokazanu, 4ro BEIOOp paboumx
mapaMeTpoB Ui KJACCHYECKOTO MYPaBBHHOTO QJITOPHUTMA  YCIIOXKHSACTCS
BIUsHUEM cToumocTed mnepexonoB. Ilockonbky MIN-MA X MypaBbuHBII
AITOPUTM OTJIMYAETCsA OT KJIACCHYECKOTO crocoOom oOHOBIeHHs pepomona [3],
TO TIpeaaraeTcs, TAKXKe Kak M JUI KJIACCHYECKOTO, MEPEHTH OT ONTHM H3aliH 110
CTOMMOCTH K ONTUMHU3AL MU 110 PAHI'aM CTOUMOCTEH.

B xo0 e nccnenoBanuii NpoBOAMIIACH ONITUMHU3ALMS MJIAHOB 3KCIIEPUMEHTOB
¢ 2,3 u 4 paktopamu npu nmomoind MIN-MA X 1 KJIacCHYECKOTO MYypPaBbHHBI X
AITOPUTMOB 110 CTOUMOCTIM M M X PaHXHUPOBAaHHBIM aHajoram. [Ipu 3Tom Obliin
MOJIyYeHbl TJIaHbl OJIM3KHME K ONMTUMANbHBIM. [l MJIAaHOB SKCHEPUMEHTa C
KOJINYeCTBOM (haKTOpOB 3 OBLIM MOJYyYEHBI IUIAHBI, B KOTOPHI X MUHHMaJIbHAs
CyMMa paHIOB HE COOTBETCTBYET MHHUMAJIbHOH CTOMMOCTH, HJIEHTHYHOCTH
Mepexo 1a O T O THMH3ALUH [I0 CTOMMOCTH K O THMH3ALUU [0 PAHTY COCTaBIISET
92 — 96%. B pe3ynpTaTe NpOBEACHHBIX UCCIIEOBAHUII MOKHO CAETATh BBIBO I,
9TO TPU ONTUMHU3AIMHU IO CTOMMOCTH HEBO3MOXHO OBLIO TOYHO OTPEACIHTH
paboure mapaMeTphl aAITOPUTMOB, B TO BpeMsI Kak U ONTUMU3AIUH 110 paHraM
BBIJIAHBI CJICAYIOIIIE PEKOM CHIAINN ;

— JUTA TIJIAHOB D KCTIEPUMEHTa C KOJIHYIec TBROM (akTopoB k =2 u k = 3 mpu
HCCIICIOBAaHUM KJIACCHYECKOTO MYPAaBBMHOTO alropuT™Ma Bec (epoMoHa U
BUIMMOCTH PaBHBI 1, OLlEHKA MOpsA KA — 5, ko3¢ GpuuneHT ucnaperus GpepomMona
— 0,09, a ms mnaHoB ¢ k =4 Bec pepomMoHA U BUANMOCTH PaBHBI 1, OIlEHKa
nopsiika — 10, ko3¢ Gunuent ucnapenus pepomona — 0,09;

— g TJIaHOB SKCIEPUMEHTa ¢ KojudecTBOM (aktopoB k£ = 2, 3, 4
uccnenopanue MIN-MAX anroputMa Bec pepomMoHa paBeH 1, BeC BUIMMOCTH —
5, olieHKa nopsiaka — 25, ko3¢ dunmeHt ucnapenus pepomona — 0,09.

Cnucox Jgitepatypm: 1.Koweeoti H.J[, Poocnosa B.A. Bpibop pabounx IapamerpoB
KJIACCUY CCKOro MYpPaBbUHOTO aJITOpUTMaA IJId PCUICHUA 3a4a4 OTITUMHU3AllNH IJIAHO B OKCIICPUMCHTOB
/I C6. nay4. Tp. BoenHoro mHcTHTyTa KHeBCKOro HaIOHAJBPHOTO YHHBEpCHTETa MMeHH Tapaca
IleBuenka, 2015. — Ne 51. — C. 51-58. 2. Kowesou HJ., Poocnosa B.A., Pooxcnosa T.I.
OHTPIMI/I?)&I.[PI}I TUTaHa 3KCIEPpHUMEHTA C MCIIOJIb30BAHMEM KJIACCUYECKOI0 MypPaBbHHOTO aropuTMa
// TIpobnemsl MH(pOpMATHKH ¥ MoAenupoBaHMs. Te3 mnsTHaauarod MexayHap. KoHd., 14-18

centsops 2015 roma. — Xapekos: HTY "XITN", 2015~ C. 51. 3. Dorigo M., Swtzle T. Ant colony
optimization / A Bradford Book // Massachusetts Institute of Technology, 2004. — C. 73-74, 115-116.
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AHAJIIB E® EKTUBHOCTI PO3POBKH PO3PAXY HKOBOI'O
KOMILJIEKCY CIRCLE 3D JJIsI OIIHKA TEXHIMHOTI'O
CTAHY BIINIOBIIAJIbHOT'O OBJIAJTHAHHS ATOMHOM
CTAHIII

HauanbHuK 6100iny miynocmi cocydis i nacocie AY TOB "Excnepmuo-
mexniynuil yenmp "EHEPI'OPECYPC" C.O. Kyuep, m. Kuis

OOrpyHTOBaHO HEOOXIAHICTE PO3POOKH PO3PAXYHKOBOTO KOMILICKCY
CIRCLE 3D, sxmif 3ac TOCOBAaHO /ISl TIPOBEICHHS PO3PaXyHKIB 3a pPe3yIbTaTaMu
OOCTeXXCHHS TEXHIYHMX TapaMeTpiB (B Mepmry 4dYepry — MIIHICHUX
XapaKTepUCTUK) BIAMOBIJANBHOIO OOJIAAHAHHS AaTOMHOI CTaHIii, J0 SKOTro
BITHOCUTBCSI TeMJOMeXaHi4He 0OJaJHaHHS TepLIOro KOHTYpY €HEeprooJoKy.
Po3paxyHku moTpiOHI mis sAKICHOT OLIHKM TEXHIYHOTO CTaHy OOJIamHAHHS 3
ypaxyBaHHsIM HOro nerpajauii Ta cnpsMoBaHI Ha 3a0e3lE4eHHs sJepHOT Ta
pamiaiiiino i 6e3mexu. {1 HeoO XiTHICTh CTBOPEHHS PO3PaXyHKOBOTO KOMILIEKCY
CIRCLE_3D BuHHKa y 3B'I3KY 3 [MOSBOIO HOBHUX 3aBJ[aHb B aTOMHIN CHEPTETHIL
— YIOCKOHAJEHHS Ta MPOJOBXKEHHS TepMiHIB ekcruryatarii nirouoro Ha AEC
o0 aHaHHSA , IKE BiIPANOBAJI0 NPOSKTHHUN TePMIH CIyKOU. 3 i€l MO3HIil [uIs
e(eKTUBHOTO OOTPYHTYBaHHS MiJXOJIB 10 THTAHHS TIPOJOBXKCHHS TEPMIHIB
eKCIuTyaTamii BimmoBimanbHOTO OOJaTHAHHS, HEOOXigHI JOCTOBIPHI METOIM
OLIHKHM TeXHMHUX JerpajalifHuX IMapaMeTpiB, i B MepIry 4epry, Mo MiIfHOCTI,
OpH PI3HUX peXMMaxX eKCITyaTalil i MUKIAX HaBaHTAXKCHHS oOyamHaHHA. Lle
HMOBIpHO MOXe OyTu 3poOJeHO 3a JOMOMOTrOI0 PO3PaxyHKOBHX MPOTPaMHHUX
KOMIUIEKCIB, TOMY IO MaTeMaTH4HE MOJEJIIOBAHHS, SIKE 3aCTOCOBYETHCS IS
aHaMi3y WTATHUX MEpPeXiTHUX 1 aBapifHUX PEeKUMIB poOOTH CTaHIIl CTAHOBUTH
iIEONIOTIUHY Ta MOPOrPaMHO-AITOPUTMIYHY OCHOBY JyIsi  3abe3medeHHs
epektuBHOT 1 Oe3mevyHoi ekcrlyaraiii o0jajHaHHs. BHKOpHUCTOBYBaHI B
CHCTEMaX, B@IJIMBUX sl OE3MEKH, PO3PaxXyHKOBI KOMIUIGKCH, IO CYTi, €
HaBaXIMBIIINM, a B JEIKHX BHMAJKaxX 1 €IMHAM, 3ac000M 0OrpyHTyBaHHS
Oe3nekn AifounX 00'€eKTIB aTOMHOT €HEPTeTHKH. B sKocTi amapaTy mOCTiKeHHS
MPOCTOPOBOTO PO3MOAUTY IIyKaHWX (YHKIiH (TemIeparypa, NepeMilmieHHs,
nedopmMmariii, HanpyxeHHs) B po3paxynkoBoMmy kom CIRCLE 3D 3actocoBaHo
Meron kiHmeBux einemeHtiB (MKE) Ha ocHOBI BapiamiiHOTO (hOpMYyITFOBAaHHS
Jlarpamka. B po3paxyHKOBOMY KOMIUIEKCI Juisi IHTerpyBaHHS IO 4acy
MaTpUYHAX  CKIHYCHHO-EJIeMEHTHHX  pIBHAHb  JWMHAMIYHOi  piBHOBaru
BUKOpPHCTaHa KiHLEBO-pi3HMIEBAa OE3yMOBHO CTiliKka HEsBHA CXeMa MPSIMOro
iHTerpyBanas Hpiomapka. [loOynoBa iHTepHOJISIIMHKX CITIBBIAHOLICHD [UIS
KIHIIEBOTO €JICMEHTa 3/iHCHEHO 3a JIOIIOMOTIOI0 CIIELialIbHUX PEKypEHTHHX
CHIBBITHOIIIEHb, IO JO3BOJHMJIO BIIMOBHUTHCS BiJ CTBOPEHHS OOIIUPHOT
010JTI0TE KM KIHIIEBUX CIEMEHTiB Pi3HUX THITIB.
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PINIEHHS [OJ0 BIIMOBOCTIMKOI MAPIIIPY TU3ALIIT HA
PIBHI MEPEX TPAHCIIOPTY TA JJOCTY ITY

0-p mexu. nayx, npog. O.B. Jlemeui ko, KaHO. mexH. HAYK, C.H.C.
O.C. €pemenko, XHY PE, m. Xapkis

OOrpyHTOBaHO HEOOXITHICTH PO3POOKH Ta BJOCKOHAJICHHS TEXHOJIOTTYHUX
pillieHb 00 MiJBHINEHHS BiJIMOBOCTIHKOCTI TEJIEKOMYHIKAIIIHHOT CHCTEMU Ha
piBHI Mepex TpaHCIOPTY Ta JOCTymy. TelnexkoMyHiKamifHa cHCTeMa SK
CYKYITHICTh OKpeMHUX Mepex BiamoBimHo no konmnennii NGN Bkmodae B cebe
TPAHCIIOPTHY MEpexy, M0 MepeBakHO Oa3yeTbcsa Ha TexHosoriix IP/MPLS, a
TaKOXX Mepexi JOCTymy. Y 3B’SA3Ky 3 BHMOTaMU CY4YacHHX CEpBICIB JO
BIIMOBOCTIHKOCTI Mepexi BOHa MoOe OyTW MiIBUIIEHAa 32 PaxXyHOK pillleHb
BigMOBoOcCTIHKOI Mapupytuzanii. [Ipy 1npoMy iCHYIOUYi TEXHOJOTTUHI pilIEHHS
BIIPI3HAIOThCS B 3aJ€KHOCTI Bil TUIYy BIIMOB Ha pIBHAX TPAHCIOPTY Ta
JOCTYIy, ajie TAKOXX MaroTh IiCTOTHI Heponiku. [lo-mepmie, He BpaxoBYETHCS
MOTOKOBA TIPUPOJIa MEPEKHOTO TpadiKy, a TAKOXK He mependadeHe y3roHKeHe
pillleHHsT B3a€EMO3AJCKHUX 3aqad BUOOpPY TNUIO3y Ta MapHipyTH3amii B
TPAHCTIOPTHI Mepexi. Y 3B 3Ky 3 MM 3alpoITOHOBaHA IIOTOKOBA MO/IEIh MO0
MiIBUINEHHS BiMOBOCTIHKOCTI [P Mepexi, ska € mpomoBkeHHIM miaxomis [ 1, 2]
Ha PIBHAX MEPEX TPAHCIOPTY TAa JAOCTYITy BiMOBITHO.

Po3B’s13aHHS MOCTaBJIEHUX OM TUM 3aIlIHHU X 3a7]a4 B 3aJIS)KHOCTI BiJl CTaHy
Mepexi JOMOoMarae BH3HAUMTH IHTep(elcH BIPTyalbHHX MapIIpyTH3aTOPIB
(mwmo3iB), yepe3 ski Mepexi AocTymy OyAyTh MiAKIIOYEH1 O TPAaHCHOPTHOI
Mepexi. 3ampolmoHOBaHA MOJAENb TakKoX 3a0esnedye MATPUMKY (QyHKIi
OanaHCyBaHHS HaBaHTaKCHHS Ha iHTepdelicaX BIpTyalbHOr0 MapUIpPyTH3aTOpa
Ta BIMOBOCTIHKOI MapumipyTusanii B TpaHcmopTtHii I[P mepexi 3i cxemamu
3aXMCTy KaHally, By3Jla Ta MapuipyTy. Y pa3i BHXOOQy 3 Jagy OJHOTO 3
MapmpyTH3atopi, sKi OepyTh ydacth B iHTep(elci Bip TyaJlbHOrO
MapIIpyTu3aTopa, po3B’s3aHHS c(hHOpPMYIHOBAHOT ONTUMI3aIliifHOT 3amadi
JI03BOJISIE BUOHMPATH BINMOBIMHWN MIIIO3 1 BU3HAYCHHS HOBOTO MOPSIKY
MapIIpy TH3aLil Ui MOTOKIB ITaKeTiB B TPAHCIIOPTHIH Mepexi.

Cuucoxk giteparypu: 1. Lemeshko O.V. Fault-Tolerant Unicast, Mulicast and Broadcag Routing
Flow-based Models / O.V. Lemeshko, A.M. Arous, O.S. Yeremenko // Scholars Journal of Engineering
and Technology (SJET), India. — 2015. — Vol. 3: Issue-4A. — P. 343-350. 2. Yeremenko O. Fault-
tolerant IP routing flow-based model / O. Yeremenko, N. Tarikii A.M. Hailan // Modem Problems of
Radio Engineering, Telecommunications and Computer Science. Proceedings of the mtemational

Conference TCSET’2016. — Lviv-Slavsko, Ukraine, February 23-26, 201 6: Publishing House of Lviv
Polytechnic, 2016. —P. 655-657.
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PA3PABOTKA ITPOTPAMMBI )11 COBMECTHOI' O
HNCHOJBb30BAHUA CUCTEMbBI ORCAD 1 VHDL ITPH
MPOEKTUPOB AHUM BbIYUCJTUTEJbHBIX Y CTPOMCTB

0-p mexu. nayx, npog. C. 0. Jleonos, macucmp E.P. Baxmorxosa, HTY
"XIIN", 2. Xapvros

Pabota mocesmena pa3paboTke MporpaMMBI WL COBMECTHOTO
ucnonszoBanuss cucremel ORCAD u VHDL n1npu npoexkTupoBaHuu
BEIMUCIHTENBHBIX  yCTpo#cTB.  PaspaboTaHHas  mporpamMma  HO3BOJIUT
HCTIONIb30Ba Th JAHHBIE, B3SIThIC M3 OJHOII CHCTEMBI IPOECKTUPOBAHUS, B IPYTOH.

[IpoGneMa COBMECTMMOCTH NAaHHBIX SIBISETCS OOJBIIMM MPENSATCTBHEM B
pa3BUTHU JIO00W OpraHM3alMy, COTPYIHUKH KOTOPOH HCHOJB3YIOT B CBOEH
paboTe paznMUHBIE CUCTEMBI aBTOM aTH3UPOBAHHOTO MPOEKTUPOBAHUS, IOITOMY
BONPOC HHTErpaldyl MEXJYy NporpaMMaMi CMEXHBIX HalpaBJIEHUH SBJISETCS
aKTyallbHBIM B HacTosmiee BpeMs. bBblna paspaboTaHa mporpamma, KOTOpas
peniaet npobaemy uHterpauuu Ha npumepe ORCAD u Active-HDL, a umenHo
akcnopt nanHbI X 13 ORCAD B Active-HDL.

Pa3paboTanHas mporpamMMa aHamM3UpyeT (aifia ¢ KoJOM METOIaMH ITOUCKa,
3aMEHBl M J00aBJICHMS HEOOXOIMMBIX 3JIEMEHTOB KOma. ABTOMaTHUYEeCKas
rerepanus koga B ORCAD wncnonb3yeT KOMIIOHEHTHOE OIIMCAHHUE apXUTEKTYPHI,
KoTopoe cymectByeT B Active-HDL, HO mpocTo mcmonb30BaTh B cpene Active-
HDL VHDL-xon, co3manusiii B ORCAD, Henbss, oH pabotath He OyneT.
ITooToMy mocTaBieHHas 3ajada 3aKiI04aliacb B TOM, 4YTOOBI HCCIEI0BaTh
O0COOCHHOCTH CT€HEpHpPOBAaHHOTO KOAAa M CAENaTh ero paboTOCTIOCOOHBIM B
cpene Active-HDL.

ITakeT ORCAD IM03BOJISIET HCCJIE I0BATH paboTocnocoOHOCTh
BBIUHCIUTENbHBIX YC TPOHCTB NIPU U X NPOEKTUPOBAHUU U, B TOM YHUCIIE, C YIETOM
JJEKTPOMAarHuTHOM coBMectuMocTd. VHDL Taxke mnmo3BONsSIET HCCIIEOBATH
paboTOCTIOCOOHOCTD BBIYHMCIHTENIFHBIX YCTPOMCTB NMPH HUX NMPOCKTHPOBAHUH C
NOMOILBIO MOJEIMPOBAHUS, HO IIPU 3TOM IT03BOJIAET NIPOEKTUPOBATH KPUC TAILIIbI
BUC u CBUC. IIpu 3TOM MOXET OBITh OYEHB MTOJIE3HO, CHaYaJa CIpOEKTUPOBA Th
yctporictBo B cucteme ORCAD ¢ yuerom 35e KTpOM arHiTHOW COBMECTUMOCTH, a
3aTeM MPEBPaTHTh 3TO BCe B KpUcCTaill ¢ moMompbio VHDL. Pabotate ¢ nByms
MaKeTAMH MMEET CMBICI IO0TOMY, 94TO ImpoektupoBaHue kpucTtamioB B ORCAD
HEBO3MOXKHO, MO3TOMY MOXHO CHadaja crnpoekmpoBaTe cxemy B ORCAD,
NOTOMY 4YTO TaMm OoJiee yIoOHBINA Trpaduueckuil mHTEpdeiic U BO3MOKHOCTU
MOJICIMPOBAHUS, a 3aTEM IMPOJOJDKHTh paboTaTh C 3TOW cxemoit B Active-HDL,
KOTOPBIH MO3BOJISIET IPOEKTUPOBATH KPUCTAJLIIBI U PEaIM30BaTh TPACCUPOBKH.
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MATEMATHY ECKOE OBECITEY EHUE WHTEJUIEKTY AJIb HOM
MOJIEPKKHA CUCTEMBI MOJITOTOBKM ITPOU3BOJICTBA
JUISI BBITUTABKHY CTAJIHN

0-p mexu. nayx, npog. O.C. Jlocynosa, H.C. Cubunesa, ®IOY BO
"MI'TY", 2. Maznumoeop cx

O6ocHOBaHa HEOOXO0 MMOCTh pa3pabOTKH MaTEeMAaTHYECKOTO 00eCIeUeHHs
JUIST MHTEJUIe KTYaJbHON TIOIEPKKH CHUCTEMBI TOJTOTOBKM MPOM3BOACTBA IS
BBIIUIABKM CTAJ M B JYyTOBOW CTaJICMJIABUJIBHOM NEYM MepeMeHHOTo Toka. [ns
MOCTPOCHUSI MATEMAaTHIEeCKOro 00ecleueHus] UCIOJIb30BAHbl PETPOCIICKTUBHEIC
SMIHUPUYECKUE JaHHbIE, TOTyYeHHbIE B XOJ€ MPOM bIIUIEHHOTO JKCIIEpHUMEHTa-
UCCIENIOBAaHUA B YCIOBHSX KPYHHOTO METAUTyPTHUECKOTO Mpeanpus TUs
Poccuiickoii  ®enepanmu. OOBEKTOM  UCCICIOBaHHS  SIBJIICTCS CUCTEMa
yIpaBliCHHs] JAyrOBOM CTaJICNJIABUJIBHOW TMEYU MEePEMEHHOTO TOKa C 3arpy3Kou
muXxToBbIX MarepuasioB a0 180 Tt [1]. Tlpemmetom wucclienoBaHust —
MaTeMaTHYCCKOe obecneyenne CHUCTEMBl  yIpaBJICHUA IO AT0 TOBKO M
MPOW3BOJCTBA JTyrOBOW CTAJICNIJIABHIIBHON MMEYW ISl ONPEACIICHUS CTPYKTYPBI
NI XTOBBI X MAaTEPUAJIOB.

DKcIepruMEeHTANbHbIE JAHHBIE HWCCIICJIOBAHHUS TPOBOIWINCH B YCIOBHAX
IpOM bllIUIeHHOTo npou3soactsa B 2013 [2, 3] u 2015 ronax. C ucnoJib3oBaHueM
MOJIyYEHHBIX JIAHHBIX TIOCTPOEHAa METOJHMKA JUIS  ONTUMH3AIUU CTPYKTYPHI
OIMXTOBBI X MaTEPHAJIOB, KOTOpas MPEACTaBIsIET COO0H MHOTOKPHUTEPHAIBHYIO
3a/1a4y ONTHMU3aLUMU C cuUcTeMol orpaHuueHuil. KomuuecTBo M BHUJ LIEIEBBIX
(¢hyHKUMH ompenenseTcs MOIb30BaTEIEM MHTEPAKTHBHO HA OCHOBE PE3YJIHTATOB
KOPPEJSIUOHHOTO M OpPraHU3allMOHHO-TCXHHMYECKOTO  aHaju3a  3a1a4
npou3BoAcTBa. OTpaHUYEHUS TPEACTABISIOT CHUCTEMY HEPaBEHCTB IS
B3aMM OC BSI3aHHBI X SH/IOT€H HBI X ¥ K30 T€HHBI X [1apaM ETPOB.

CUHTE3UpOBaHHBIE PEUICHHUS IO03BOJIIOT MOJYYHUTh PEKOMEHJAAlUU 110
(hOpPMUPOBAHUIO CTPYKTYyphl IMUXTOBBIX MAaTEPHANIOB JUIS TEXHOJOTHUSCKUAX
YCJIOBUI COTJIAaCHO Tpe 60 BaHUSIM 3aKa34ynKa c MUHUM aJIbHBIM 1
SHEPreTHICCKUMH M Ma TePUATLHBIM M 3aTpaTaMH Ha PO U3BOJICTBO.

Coucoxk saurepatypsl: 1. [lagios B.B. BimsHue (paKIFIOHHOTO COCTaBa METAIONOMa Ha
nokasatesnu paboThl yroBoii cranerasuibtol neun / B.B. Ilaenos, FOA. Hsun, C.B. [lexmepes,
UU. Mayxko, O.C. Jloeynosa // dnexrpomerainnyprusi. —2011.— Ne 11.— C. 2-6. 2. Jloeynosa O.C.
Crparernss TIOCTAaHOBKM  3afadd MHOTOKDHTEPHAIBHOW ONTUMHU3AMK COCTaBd  IIHXTOBBIX
MaTepUaNoB Ui JJEKTPOAYroBoil cranemnaswibhoii neun / O.C. Jloeynosa, E.IT @uaunnos,
U.B. llasnos, B.B. Ilaenos // V3BecTust BhICIIMX y4eOHBIX 3aBefeHMil. UepHas MeTayulyprus. —
2013.— Nel. — C. 66-70. 3. Jloeynosa O.C. Pe3ynbTaThl CpaBHUTEIBHOIO aHAIN3a PeEILEHUS
MHOTOKPHUTEPUANBHOM 3aJaull ONTHMH3AIMU U1 pacdeTra CTIPYKTyphl IIMXTOBBX MaTepuajoB
nyrosoi cranemnasuibHoit ieun / O.C. Jloeynosa, H.C. Cubunesa, B.B. ITasnoe /| Matematndeckoe
H TIPOrpaMMHO€E 00ecIiedeHUe CHCTEM B TPOMBIIUICHHON M coMalibHOM cdepax. —2014. —Ne 2 (5).
— C.54-64.
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USE OF PSEUDO EXHAUSTIVE TEST PATTERN GENERATOR
ON THE BASIS OF SHIFT REGISTERS WITH NONLINEAR
FEEDBACK

Dr. oftech. science M.A. Miroschnyk, Ukrainian State University of
Railway Transport, PHD V.A. Krulova, National Technical University
"Kharkiv Polytechnic Institute”, Kharkiv

In recent years considerable attention has been given to pseudoexhaustive
testing of a combination circuit. This approach involves applying all possible
input patterns to all individual output cones. An output cone consists of all gates
that feed the output. Pseudoexhaustive testing allows to reduce test time, to
implement self-test architecture using signature or syndrome compression and
ensures detection of all detectable combinational faults in the circuit. This
approach does not require test generation based on programmed techniques and
test evaluation associated with the use of fault simulator to assess fault cover.

Several approaches to the pseudoexhaustive testing have been proposed.
Pseudoexhaustive test pattern generators (TPG) are usually based on maximal
length LFSR. An n-stage maximal length LFSR has a period of 2n-l states and
utilizes a primitive polynomial for its feedback connections. Universal
pseudoexhaustive TPG generates test containing n- tuples that cover any "k"
columns of the exhaustive test sets of all 2k possible patterns. This test sets can
be generated by LFSR based on linear codes or constant weight codes. Specific
TPGs such as LFSR/SRs and LFSR/XORs can be designed for (n, m, k) circuit
by using the knowledge of the circuit output cones. An LFSR/SR consists of an
LFSR and a shift register (SR) and can be realized with low hardware overhead.
The pseudoexhaustive test set generated by LFSR/SR is often significantly
greater than the bound (2k). An LFSR/XOR is composed of an LFSR and an
XOR gates and requires high hardware overhead. The TPG design procedures
based on convolved LFSR/SR are presented in. We present our TPG designs that
generate pseudoexhaustive test by utilizing nonlinear feedback shift register
(NLFSR) for the generation of full-length shift-register cycles, also referred to as
de Bruijn sequences. We propose algorithmic method of constructing full-cycles
by using fan out free cascade arrays as the nonlinear feedback of the shift
register. We have designed various pseudoexhaustive TPGs for examples of the
combinational circuits from papers. For these circuits TPGs utilizing NLFSR
require less test size and hardware overhead.

We have presented new hardware efficient TPG design to generate minimal
pseudoexhaustive test sets for combinational circuit. These TPGs utilize the
information about output cone dependences and generate pseudoexhaustive test
sequences using non-linear feedback shift registers. This technique has great
potential to generate minimum test sets as demonstrated by the examples of
(n,m,k) circuits and to design ofthe TPGs with self-checking properties.
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MOJICUCTEMA OBHAPYKEHUSI BOKCOBAHUS TSITOBOT'O
IIPUBOJA HA OCHOBE HEMPOHHOWM CETH APT

0-p mexu. nayx, npog. B.U. Hockos, 3ae. 1ab. I'.B. leiiko, kano. mexu.
nayk, ooy. HB. Mezenyes, HTY "XIIH", 2. Xapvkos

IMoncucteMa OOHApyXXEHHSI H  3allUTBl OT OOKCOBaHHS  SIBIISAETCSI
HEOTBEMJIEMOH YacTBhIO CHCTEMBI YIPaBICHHS IJOOOTO JIOKOMOTHBA. B Takmx
cucTeMax Uil OOHapyXeHHS OOKCOBaHMS HCIIOIB3YIOTCS Pa3IMIHBIE CIOCOOBI:
1) u3MepeHne CKOpPOCTH MPOCKANb3bIBAHUSA KoJieca OTHOCHTEIIBHO penbCa, T.C.
Pa3HOCTH MEXIy THHEHHOHW CKOPOCTBIO IBIKEHUS JTOKOMOTHBA M CKOPOCTBIO
BpallleHUus] KOJECHBIX Map; 2) CpaBHEHHE YCKOPEHHUS KOJNECHBIX Map cC
HEKOTOPBIM MAaKCHUMalbHbIM 3HAauE€HHEM, B CJlyyae IPEBBIIIEHUS KOTOPOTO
JiefaeTcsl BBIBOJ O Hadasle OOKCOBaHMS; 3) CPAaBHEHHM TATOBBIX yCHIIMHA (TOKOB)
JBUTATEJICH, MPU ITOM OOKCYIOMIEH cYUTaeTcs Ta KoOJECHAs mapa, TATOBBIN
JBUTATENIb KOTOPOH pealusyeT MEHbIIee TArOBOE YyCHIHME, T.€. KOTOPBIH
notpeOusieT MEHBIIMH TOK; 4) CHEKTpalbHBI aHaJIW3, OCHOBAHHBIH Ha
BBIIBJIICHHUH () PUKIMOHHBI X aBTOKOJIeOaHUI, HATMYHNE KOTOPHIX CBH JIE TEIILCTBYE T
0 mporecce OOKCOBaHMS.

CrnenyeT OTMEHHTB, 4YTO TIporecc OOKCOBaHHS TpedyeT maibHEHIero
U3ydeHUsT M HET TAKOr0 METOZa €ro OOHapyXeHHs, KOTOPHIM OBl HEe HMeln
HEeIOCTaTKOB.  Hampumep, IOBBIICHWE  YyBCTBUTEIBHOCTH  YCTPOWCTB
oOHapyxeHus OOKCOBAaHMS NPHUBOJUT K JIOKHBIM Cpa0OaTBIBAHUAM, a ee
HNOHIDKEHHE — K HEeCTIOCOOHOCTH paclo3HaTh HayaBIIuiica mponecc 60KCOBaHUS.

B pabote npemnaraeTcs 1o ACHCTeMa 3alIUThl OT OOKCOBAaHUS, OCHOBaHHAS
Ha HelipoHHoU cetn APT. B mojacucteme BBINOJTHSAETCS BBIYMCICHUE Pa3HUIIBI
YacTOT BpalleHWs TITOBBIX JBUrateneil (KOJNECHBIX TMap), a TaKxke
HOTPeOJIIEMBIX TOKOB KaXIpIM M3 JBHTraTelied, pacCUMTHIBAIOTCS 3HAYEHHs
NPOU3BOJIHBIX YacTOT BpAlleHUss M MOTpeOisieMblX TOKOB. Ilpu o0ydenHun
HEHPOHHON CeTH KaXIBI M3 3TUX TNPOIECCOB pa30OMBacTCsA HAa TPHU 30HBI: 1)
HOpMaJbHOE (YHKIMOHHPOBAaHUE CHCTeMBI (0e3 OOKCcOoBaHMS), 2) 30Ha
HE3HAYMTEJIBHOTO  OTKJIOHEHHS OT  HOPMAJNbHOTO  (DYHKITHOHHPOBAHUS
(mpenboxcoBanme) 3) 30Ha 3HAYMTENBHOTO OTKJIOHEHHS OT HOPMAJIBHOTO
¢yuknuornpoBaHus (6okcoBaHme). Ha BeIXozme ceTh BBIaeT MHpOpMamuio B
KaKkoW M3 30H HAaXOAATCA KOHTPOJIUPYEMBIE MPOIECCH], a CIEA0BATENBHO, H CaM
00bexT. Ilpu sTOM M1 oOyueHHs HEHPOHHOW CETH MOTYT HCHOJB30BaThCS
mapaMerpsl, MOIy4aeMble C TOMOILIbI0O MOJAENMPOBAHUS HIM MapaMeTpsl,
HOJy4EeHHBIE Ha PEaJbHOM OOBEKTe.
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AHAJIM3 TOYHOCTHU 1 BbIYUCJTUTEJbHOM
YCTOMYUBOCTHU PEIY.JI APU3OBAHHOI'O METOJA
NAEHTU® UKAIIUU HEJIMHEUHBIX CUCTEM

0-p mexu. nayx, npog. B.J[. [lasnenxo, m.n.c. C.B. [lasnenxo, cmyoenm
I.FO. Pomanos, OHIIY, 2. Odecca

Pa3zpaboTaH HOBBIM peryIspH30BaHHBIA METOX JETEPMHUHHPOBAHHOM
UACH THQUKAIMKY HenuHeWHe X auHamudeckux cucteM (HIAC) Ha ocHOBe
Mozeneii BombTeppa BO BpemenHoil obOmactu [1]. B kauecTBe TecTOBBIX
BO3/CUCTBUI UCIOJb3YIOTCS HEPETYJISPHBIE MIOCJIENA0BATE ILHOCTU UMILYJIbCOB. B
OTIMYME OT HMHTEPMNOJALUOHHOTO MeETOolMa HAeHTUUKauuu [2], Toe aas
YUCIEeHHOTo ] depeHIUpOBaHUs HUCHOJIB3YIOTCI (HOPMYJIBI B  KOHEUYHBIX
pa3sHOCTAX C 3apaHee OMNpEJEICHHbBIM KOJIMYECTBOM AKCIIEPUMEHTAIBHBIX
UcciaenoBaHUi oObekTa wuAeHTMQUKAaMU, B [1] mnpemnaraercs pemarsb
COOTBETCTBYIOIIME MHTErpajbHble ypaBHeHUs BombTeppa 1-ro poma. Ilpu stom
s YHCIEHHOM  peanM3allud  ypaBHEHMH  MOXET  HCHOJb30BaThCA
HEOTPAHUYEHHOE CBEPXy YMCIO SKCIEPUMEHTOB, YTO Ja€T BO3MOXKHOCTb
HNOBBICUTh TOYHOCTb BBIUMCIICHU S IPOU3BOJHBIX, a, CJIEJA0BATEJILHO, U TOYHOCTh
UJIeH THQ UKAIU H.

ILlenvio paboTBl SBISIETCS aHANN3 TOYHOCTH W BEIYUCIHTEIBHOM
YCTOMYMBOCTH peTyJsipru3oBaHHOTO Merona uneHTuGukanun HJC B Buze smep
Bomsteppa (S1B), ocHOBaHHOTO Ha BBIJACICHHH MapUUAIBHBIX COCTABISIOIUX C
HNOMOIIBIO TPOUeAypsl AU} GepeHIpoBaHus OTKJIMKOB II0 HapaMerpy —
aMIUIUTY JIe TECTOBBIX CUTHAJIOB.

Co3aHBl MHCTPYMEHTAlbHBIE INPOTPAMMHBIE CPEACTBA Ha IUIaThopme
cucteMbl Matlab, peanu3syionye pa3spaboTaHHBIE BBIYHCIHTEIIBHBIC aJIrOPUTMBI
uneHtdukannu HJAC. YcToiiunBoc Th BEIYHCINTENLHOTO MPOLIEcca IPOLEayph
ureHTHUKaIUKY 00eCleunBaeTCs HCIOJIb30BAHHEM METOJd pPEryJIsipH 3alin
HekoppekTHeIX 3amad A.H. TuxoHoBa. Jlsi TMOBBINIEHWS BBIYUCINTE IHHON
YCTOMYMBOCTH  QJTOPUTMOB  HICHTU(QUKAIWHM TNPUMEHAIOTCS  INPOUEAYPHI
LIyMOIIOAABICHUS K MOJIydaeMbIM oleHKaM SIB, ocHOBaHHbIC Ha BeHBIET-
npeoOpa3oBaHUU [1]. TlomyuenHple ¢  MOMOIIBKO  KOMIIBIOTEPHOTO
MOJEIUPOBaHus ouLeHKU B 2-ro mopsaka UMeEKT MOrpemHOCTH B 2-4 pasa
MEHbIIIe, YeM TIpU MPUMEHEHUU MeToa [2].

Crucox aureparypsi: 1. [Tagrenro C.B. Perynsipuzaiis mporeaypbl HASHTHOHKALMN HEMMHEHHBIX
cucreM B Bune moneneit Bonsreppa / C.B. Iagaenko, B./]. Ilasnenko // Unentndukanms cucteM u
3amaun ynpasienus: Tp. X Mexaynap. xoHd. SICPRO’15, Mocksa 26-29 siBapst 2015 r., UB-T
npoGnem ynpasneauss uMm. B.A. TpanesuuxoBa PAH. — M.: UITY PAH, 2015. — C. 230-238.
2. Pavlenko V. Chapter 10: Identification of systems using Volterra model in time and frequency
domain / V. Pavlenko, S. Pavlenko, V. Speranskyy // In book: «Advanced Data Acquisition and
Intelligent DataProcessingy. V. Haasz and K Madani (Eds.). — River Publishers, 2014. — P. 233-270.
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I'EHEPYBAHHSA IICEBJIOBHUITAJIKOBHUX PIBHOMIPHHUX
PO3MOAIIIB Y IT'POBUX AITIKALIIAX

0-p mexu. nayx, npog. JI.b. [lempuwun, /[BH3 I[THY, m. Isano-
@panxiscwk, Yrpaina; AGH University of Science and Technology,
Cracov, Poland

B irpogiit iHAyCcTpii 3HaYHA KiABKICTH allIiKaliid 3aC TOCOBYIOTh MIPOLEAYPH
TeHepYyBaHHS CHIHANIB i3 BHIAJKOBHM po3nopiioM. OIHHM i3 OCHOBHHX €
METOJl TeHepYBaHHS PIBHOMIPHO PO30CEPEHKEHUX IO TUIOMIUHI JIOCTiHKEHHS
BUMAKOBUX pPO3MOAiNiB. Bumorm nmHIAHOCTI Ta piBHOMIpPHOCTI po3mOAiTy
BIJUTIKiB 3yMOBJIIOE 3aCTOCYBaHHs ICEBJIOBHIAIKOBIUX reHepaTopiB. Sk mokazas
aHaJi3 iCHYIOUMX METOJIB, 3aCTOCOBAaHUX Y MPOTpaMHUX BOYJOBAaHHUX MOMIYJIAX
TICEBJIOBUIIA JKOBUX T€HEPATOPiB TUIY random, Mo0yaoBa SKICHOTO METOAy Ta
AITOPUTMY € CKJIAJHHM 3aBJAHHSM 1 B PIAKMX BUNAAKaxX 3aJ0BOJILHIE YMOBH
MOCTAaHOBKHM SIKOCT1 TeHepaTopa IICeBAOBUNAJKOBUX BIIIIKIB, 0COOIUBO B
IrpOBHX arTiKaIisx.

Briepuie  3ampomoHOBaHO  3aCTOCOBYBAaTH METOJ  IICEBJOBMIIAIKOBOTO
TEHEPYBAaHHA Ha OCHOBI PEKypCHBHHX pericTpiB  3cyBy, OXOIJIEHHX
3BOPOTHHMH JIOTIYHUMH  3Bsi3KaMu [1], mo ¢opMmyoTs n-po3psiaHi KOIOBI
cioBa (b; 41 ... b;p by b;) 3riqHO aHATITHIHOTO BUPA3y

T
bin= Zaibi(md 2),
i
IIe a; — BEKTOP 3BOPOTHOTO 3BS3KY.

Takuif MeTOX MPOCTO pearTi3yeThCs amapaTHAMH Ta INPOTPaMHUMHU
3acobaMM Ha OCHOBI omepamid IUKIYHOTO 3CyBYy. JlocmikeHO XapakTep
TEHEPOBaHUX IOCIIJOBHOCTEH IS BH3HAUEHHA THIy IICEBJOBHIAKOBOTO
pO3MoNiTy 13 3aCTOCYBaHHSM CTATHCTAYHHX METOJIB 3HAXOHKEHHS 3aKOHY
PO3IOIITY BUMAIKOBHX YHCE I — METOX x2 Ta Metox Kommoroposa-CmipHOBa, 3a
pe3ynpTaTaM¥ SKHX HA OCHOBI BUOIPKM OTPHMaHHX 3HAUECHb OyJI0O BU3HAUCHO
THIT EMITIPUYHOTO PO3MOLTY SK piBHOM ipHUH.

Takum  4MHOM, po3poOneHuil  MeTox  (GOpPMYyBaHHS  UYHUCIOBUX
MOCIIIOBHOCTEH 13 TCEBJIOBUMAJIKOBUM  PO3MOIIJIOM, IO 3ampONOHOBaHO
3aCTOCOBYBATH B IrPOBMX aIlJIiKalisgX JUIs MOJCTIOBAHHS BHIIAJKOBH X IPOIIECIB,
JI0O3BOJIMB PealizyBaTH NMPOCTUH, LIBUJKUH, SKICHUH aJIrOPUTM IeHEpyBaHHS i3
JHIAHUM Ta p IBHOMIPHUM PO3IMOIIIOM YMCIOBU X BiTIKIB.

Cuucok miteparypm: 1. [lempuwun JLB, Jlaspis M.B. Crocid0 reHepyBaHHsI ICEBIOBHITIAIKOBHX
YK CeNI Ta MPUCTPil 1 oro 3xilicHenHs. [larenT Ha BuHaxigq Ne 8694 1. Broi. Nell, 2009.

PobGora BukoHaHa y pamkax mpoekty mporpamu Epasmyct KA2 — Po3BHTOK moTeHUiady BHIIOi OCBITH.

Ne561728-EPP-1-2015-1-ES-EPPK A2-CBHE-JP-"GameHub: CriBpoGITHHIITBO MiX yHiBEpCHTETaMH Ta
i AnprueMcTBamu B cdepi irposoi iHgyctpii B Vkpaini"
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BITOPIEHTOBAHE KOAYBAHHA MAPIIPYTIB B ITPAX I3
JABOBUMIPHUM TPACYBAHHAM

0-p mexu. nayx, npog. JI.b. [lempuwun, /[BH3 I[THY, m. Isano-
@panxiscwk, Yrpaina; AGH University of Science and Technology,
Cracov, Poland

Knac morigHmx irop i3 [BOBHUMIpDHHM TpacyBaHHAM Ha IUTONIWHI
nepenbadae TNPUHHATTA OJHiel 13 KINBKOX aNbTePHAaTHBHUX OIepamniii Ha
KOKHOMY ITeparifHOMy KpOKy (TMIy HyIIyKy NOUIIXy B JaOipMHTaX, Mepexi
Jopir — TpW albTepHATHBHI omepamnii, maxw, mamkd, blobs — Big msatH 10
BOCBMH allbTepHATHBHUX OTIEpalliil), a TAKOXK 3aJaHHS a00 Hi YMIIO-UMCEIHHOTO
3HaYeHHsS JIHIHHOTO NepeMillleHHd Ha KOXXHOMY 3 KpOKiB, (¢opMmar sKOro
BU3HAYCHHUH IBIAKOBUM JIOTapU(MOM MAaKCHMAaIbHO MOXKJIMBOIO 3HAYCHHSI
JMiHIAHOTO mepeMinieHHsa. Sk mMokasye aHalli3 pe3yabTaTiB e eKTH BHOCTI
KOJYBaHHS MapHIpyTiB, 3a JOTOMOTOI JBIHKOBHX KOMIB (OPMYETHCS
HEeperyJsIpHUN OiHApHUH MOTIK JaHUX, IO MOTpeOye GopMaTyBaHHS JaHUX Ta iX
CHHXPOHI3aIii B IIOTOKY.

PosrmssHeMo mpukiax MapmpyTHsanii i3 TppoMa anbTepHATHBAMH Ha
NpUKIaAl irop TpacyBaHHS JIAOIpHWHTIB. 3aIpONOHOBAHO  3aCTOCYBAHHS
CHMETPHYHOTO TPiffKOBOTO KOAYyBaHHS i3 ()OPMYBaHHAM OIHAPHOTO MOTOKY JIBOX
3HaKiB, IO JI0O3BOJIE CIIPOCTHTH KOAYBAaHHS MapHIPyTy A0 3aJaHHS KOXHOTO i3
TphO X HaIpsAMKiB: 0 — mpsMo, +1 — BpaBo, —1 — BIIBO Ta peryIspHU3yBATH IO TiK
JaHux. Jns irop i3 ajpTepHAaTHBHUM Taily)KEHHSM MapUIpyTy Ha JHIAHHX
NiIsHKaxX JabipuHTy HEoOXimHO 3amaBaTh aOCOJIOTHE 3HAYEHHS KBaHTIB
JMHIAHOTO mMepeMillieHHs Yy QopMari JaHWX, aHAJOTIYHO Uil JBIHKOBOTO
KOJIyBaHHSI , BU3HAYCHOTO BHIIIC.

IIpote, aua irop mamy FullBoard, Labyrinth 4u mepekodyBaHHsS KyJIbKH B
nabipuHTi Maze Brainteaser Puzzle i3 anmbTepHaTHUBHUM Tay>KEHHSIM B TYMHKaX
MapumipyTy TpacyBaHHS 3BOJWTECSI JIO OITOPI€EHTOBAaHOTO MOTOKY 13
NbTCPHATABHUM Tally’)KeHHSM +1 — BmpaBo Ta —1— BIiBo 63 HE0O XiTHOCTI
(hopMyBaHHS 3HAUCHHS e eM IIIECHHS .

IlpakTiaHe 3acTOCYBaHHA 3alpONOHOBAHOTO METOAY CHMETPHYHOI
TpilikoBoi MapmpyTH3anii He O0OMEXYyeThCS IrOpoBI0 Tamy33l0 1 Mae
HepCHeKTHBY BUKOPUCTAHHS B CHCTEMaX KEPYBaHHS MepeMieHHAMH.

TakumM 4YMHOM, 3aIpPONOHOBAaHMA MeETOA TPiliKOoBOi OiOpiEHTOBAaHO1
MapIpy TH3auii Ipu HOTro 3aCTOCYBaHHI B IrpOBU X allTiKalisX Ta MPU BUPIMICHH]
BIAMOBIMHMUX NPHUKIAJHUX 3a/Jau JO3BOJISIE CIOPOCTUTH 1 peryispusyBaTd
anbTepHATABHE KEepyBaHHS Ha JBOBHUMIPHIM IUIOMIMHI Ta CIPOCTHTH (GopMmar
O3HaKH KepyBaHHs HaNpsSMKaMH MapIpy TU3alil.

PoGora BuKOHaHAa y paMkax Ipoekry mporpamu Epasmyc+ KA2 — Po3BHUTOK mOTeHuiaxy BUIIOT OCBITH.

Ne561728-EPP-1-2015-1-ES-EPPK A2-CBHE-JP-"GameHub: CniBpoGiTHUIITBO MiX YHIBEpCHTETaMH Ta
mianpueMcTBamu B cepi irpoBoi iHaycTpii B Vkpaini"
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DOPAKTAJIbHE KOAYBAHHS 306P A’KEHDb
B KOMII‘'IOTEPHHUX ITPAX

acnipaum M.JI. Hempuwun, /[BH3 Ilpukap namcokuti Hayi oHa1bHU
yuigepcumem im. B.Cmepanuxa, m. lsano-@panxiecok

Po3pobka irpoBoro mpoctopy, HOro BimOOpa)keHh Ta OQOPMICHb €
Ba)XXJTMBHMH CKJIQJIOBUMH ITPOBUX TeXHOJOTIH. fkicHa Ta nertamizoBaHa rpadika
€ icTOTHEM (haKTOpPOM, IO BU3HAYA€E BHOIp IrpOBOTO NMPOJYKTy KOPUCTYBadeM.
IIpn poboti 3 oOpa3zaMu BaXIMBHM € MacmTaOyBaHHA, IO Iepexdagae
nepeoOUnCIICHH Mepeki KOMOBOI MPUB’SA3KM HPHU 3MIiHI PO3AUIBHOI 3aTHOCTI
KBaHTIB 300pakeHHA. Croci0 po3TamryBaHHS KBaHTIB Ta JOCTyHmy JO HHX
3HaYHOIO MIpOI0 BH3HAYae 3aTpaTd OOYMCIIOBAIBbHOT MOTYXXHOCTI Ta dYacy
NEpEeTBOPEHb, TOMY BHOIp edeKTHBHOrO Merony (OpMyBaHHS 300paKeHb €
aKTyaJIbHOIO 3a/]a4€el0 JI0C JIJDKCHb .

3anponoHOBAaHO 3aCTOCYBaHHS METOAY, IO IPYHTYETHCS Ha JIe KOMIO3HUIT
HNOBEpXHI IUIONIMHM  300pakeHHs Ha (QpakTamd Ta  Bep TUKAJIbHOMY
JIePEBOIIOIIOHOMY PO3Taly’KEHOMY KOIyBaHHI JOCTYITy JI0 KBAaHTIB 300p a)KeHHS.
IlepeBaroro € MOXIUBICTh  TOTCHI[IHHOTO  30UIBIICHHS  JOKJIAJHOCTI
MEpEeTBOPEHHS TEOPETHYHO JI0 MEeXi po3MipHOCTI mpoctopy Makc Ilmanka 3a
yMOBHU (OPMYBaHHS KOJY BiJIOBITHOT PO3PSIMIHOCTI Ta MOKIUBOCTI 34 Ty BaHHS
9l BifOOpaXEHHS CTaHy KBaHTy 300pakeHHA. MeTon M03BOJISIE CIPOCTHUTH
KOXyBaHHA Ta NPUIIBUMIHATA 00poOKy rpadiku BHACTIIOK MOTCHIIHHOL
penykuii MomoAmMX po3pAdiB Kooy mnpu (GoOpMyBaHHI 0O0pasiB  HIKYOI
PO3IIIBHOT 342 THOCTI.

Pe3ysbTaTé MOJIENIOBaHHS BEP THKAJIBHOTO JOCTYITY JI03 BOJWJIM BU3HAYUTH
HafOUIbII epEeKTUBHUMH MOJEIi Ha OCHOBI TpPIHKOBOrO Ta 4YeTBIPKOBOTO
ranyxeHns. OpakTanizaiis moBep xHi 300pakeHHs Ha OCHOBI TPIHKOBUX TpadiB
JI03BOJISIE  3MIMCHUTH pIBHOMIpDHE KBAHTYBaHHS JBOBUMIPHOT MOBepXHi
300pa’keHHs i3 MAKCHM aTbHO MOJKIIMBOIO IIUTEHICTIO B TPUBHM IpHOMY IIPOCTOPI.

B wMarepiamax  gomoBimi  OOIpyHTOBaHO  3aCTOCYBaHHS  METOJy
¢ pakTabHOTO (OPMYBAHHS Ta KOJOBOTO BEPTHKAJIBHOTO JOCTYIy IO KBAaHTIB
JBOBUMIPHUX 300pa’keHb, IO JO3BOJISIE 3AIMCHUTH MIBHIKE MAaciiTaOyBaHHS
300pa’keHp 13 SKICTIO, aJeKBaTHOIO MO0 pO3MAITBHOI 3MATHOCTI 3acobiB
BigoOpaxeHHs. Pe3ynbTaTn MOJIe TIOBaHHS ITOKa3y0Th, IO JCH IPUT-(paKTaIbHE
TpilikoBe BepTUKAIbHE KOIYBaHHS JBOBUMIPHHX 300pake€Hb 103 BOJISE
3a0€e3MeynT aJeKBaTHICTh MOJEeNi OCHOBI YHMCIICHHS, MAaKCUMaJbHY LIUIbHICTH
KBaHTIB 300pakeHHs Ha MOBEpPXHi, HAHOINBII IMIBUAKUNA Bep TUKAJBHUN JOCTYI
JI0 KBaHTIB 300pajkeHHsS 1 MiHIMaJIbHO MOJIMBY KIJIbKICTh ITepalliiHUX KPOKiB

JOCTYIY.

PoGora BuKOHaHa y paMkax npoekry mporpamu Epasmyc+ KA2 — P0o3BHUTOK mOTeHuiaxy BUIIOT OCBITH.
Ne561728-EPP-1-2015-1-ES-EPPK A2-CBHE-JP-"GameHub: CniBpoOiTHUIITBO MiX YHIBEpCHTETaMH Ta
mianpueMcTBamu B cepi irpoBoi iHaycTpii B Vkpaini"
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BUKOPUCTAHHS 3T OPTKOBUX HEMPOMEPEX JJ1 4
PO3IIIBHABAHHS OB'€KTIB HA 30BPAKEHHAX

Kano. mexu. Hayk, 0oy. A.O. I[1o0opodicHsK, KaHO. mexH. HayK, 00Y.
H 0. JTiobuenro, mazicmp B.K. Bonoapuyx, HTY "XIII", m. Xapxis

KnacuaanM migxo oM B Teopil HelipoMepexk /10 po3Ii3HaBaHHS 300paKeHb
€ BUKOPHCTAaHHS 0araTtomapoBHX HEHPOHHHX MEPeX, B AKUX OJIOK MOTepeqHbOT
00poOKH BUALNSE pEJICBaHTHI O3HAKH 300pa’keHb, a MOTIM OJIOK pO3Mi3HABAHHS
KaTeropusye OTpUMaHi BeKTopu O3HaK Ha kimacu [1]. [lpote B mpakTHuHUX
3aJa4a X pO3Mi3HABaHHS 4Yepe3 BEIHMKy KUTBKICTh BXIJHHX €IEMEHTB Ta 3B’fA3KiB
MDK HHUMH y BHIAAKy HEAOCTATHHOTO OOCATy HaBYalbHOI BHOIpKH ICHYE€
IMOBIpHICTb, IO Mepeka MOXe HABUHTUCh HEKOpeKkTHo. OKpiM IbOTO, Y
KJACUMYHU X MepekaxX BiJCYTHs IHBApiaHTHICT JO T'EOMETPHUYHUX IEPETBOPEHb
BXIZTHUX 300paXkeHb, a TAKO’K BOHH HE PO3IMI3HAIOTH JOKAJIbH1 0COOJMBOCTI Pi3HUX
KJIACiB 300 pakeHb.

JlaHl HEIONKM KOMICHCYIOTBCS Y 3rOPTKOBHX HEHPOHHHMX MeEpexax, IO
ABIMIIOTH COOO0 INTy4YHY HEHPOHHY MEpeXy IpsMOro TNOMMPEHHS, B SKiH
OCHOBHHM €JIEMEHTOM HAaBYAaHHS € 3TOPTKA, SIKa MPEICTaBIIE COO00 300pake HH
poamipom 3*3, 5*5 1 Tpn mikcemiB. Pobora Takoi Mepexi 3BOAUTHCS 0
MOCTIIOBHOTO 3HAXD/DKEHHS Ha 300paKeHHI JAHUX 3TOPTOK, 3TOPTOK 3TOPTOK i
T.J., IO J03BOJISE BKIIOUYUTH 10 CTPYKTypH MEpEXi MOIIyK JIOKATbHUX O3HAaK
300paxkeHHs [2]. B pe3ynpTaTi e NigBHUIIY€e MIBUAKIC T HABIAHHS Ta aIall THBHIC Th
Mepexi 0 MEepeTBOPEeHb 300pakeHHS (PO3TATHEHHS, MapalielbHOTO 3MIlllEHHS
Tomo). KpiM TOro, BUKOpUCTAaHHS 3rOpPTOK JO3BOJISIE MPOBOAUTU PO3Mi3HABAHHSI
JICKUTBKOX KJIaciB 00’€KTIB Ha 300pakeHHI 3a oJuH "mpoxin' Mepexi, OCKUIbKA
HEoOX{IHO JInIle JOJaTH Map pO3Mi3HABaHHS VIS 3rOPTOK HOBOTO KJacy 00 €KTIB,
a BHUKOPHUCTaHHS 3TOPTKOBHX MEPEX Yy SKOCTI (inbIpa yisi BUAUICHHS KOHTYPIB
300 pakeHHs Ma€e OibIly aJanTHBHICTh, HIX KJIaCHYIHI QPUIBTPH — TakKi, AK ¢ UIBTP
Kanmni.

HenomikoM 3ropTKOBHX HEHPOHHHX MEpEeX € Te, IO NAHWH THI MEpex
3HAXD M Th "3aKOHOMIpPHOCTI", @ OT)Ke HEe BHUKIIOUCHI MOMMIKA HA 300 paKeHHSX,
B SIKMX JIaH1 3aKOHOM iPHOCTI BiITBOPIOFOTHCSL.

IIponoHy€eTHCS 3aCTOCYBaHHS 3TOPTKOBUX HEHpOMeEpeXkK I pO3Mi3HABAHHS
00'ekTiB Ha 300pa)KCHHSAX Yy CHCTEMAax PEalbHOTO 4Yacy B SKUX CyTTEBUMHU €
BHUMOTH /IO OTIEpaTUBHOCTI POOOTH.

Cnucok miteparypu: 1. LeCun Y. Backpropagation applied to handwritten zip code recognition /
Y. LeCun, B. Boser, J.S. Denker, D. Henderson, RE. Howard W Hubbard, LD. Jackel // Neural
Computation — 1989. — Ne4. — P.541-551. 2. Jhxosuu B.B. Ilpoctas apXUTeKTypa CBEPTOYHOM
HEHWpPOHHOM CeTH I pacrnosHaBaHus PYKOIMCHBIX Ludp / B.B. /hxosuu // KibepHetnka Ta
obuncroBanbHa TexHika — 2013, — Bum. 173. — C. 65-73.
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AHAJII3 MOJKJINUBOCTI 3ACTOCYBAHHS ® PEHMBOPKA
JUCE C++B CO@EPIPO3POBKH II'OP

KaHno. mexu. Hayk, ooy. B.A. Posincokuii, /IBH3 " [Ipuxap namcuoxuii
HayionanvHul yHisepcumem im.B.Cmeganuxa”, m. Isano-Opankiscwx,
Kano. mexu. Hayk, ooy. O.B. €suyk, l6ano- Ppankie cokutl HAYIO HATLHUL
mexHiuHull yHigepcumem nagpmu i 2azy, m. leano- Ppankiecok

PosrnsHyTi OCHOBHI XapakTepuctuku ¢peiimBopka Juce C++ [1].
JocmipkeHa MOXIMBICTE HOTO 3aCTOCYBaHHS JIsL  PO3pOOKH  irpoBOTO
nporpamMHOTo 3abe3nedeHHs. BusHaueni o6macTi eh)eKTHBHOTO 3acTOCYBAaHHS
naHoro gpeiiMmBopka. Po6oTa BUKOHaHa y paMKax npoekTy nporpamu Epazmyc+
KA2 — Po3Butok mnoteHmiany BHIOi ocBiTH. Ne561728-EPP-1-2015-1-ES-
EPPKA2-CBHE-JP-"GameHub: "CniBpoGiTHULTBO MDK yHIBEpCHTETaMH Ta
MiANPUEMCTBAMH B cepi irpoBoi iHAycTpii B Yipaini".

OperimBopk Juce C++ miampumye omepaniiini cuctemun Windows, Mac
OSX Ta Linux, a takox mMoOuteHI mimathopmu iOS ta Android. OcobauBicTiO
(bpeliMBOpKa € PO3MUPEHI MOXKIHMBOCTI Uit poOOTH 13 3ByKoM, 00pobka MIDI
KOMaHJ Ta IiATpEMKa Pi3HUX THIIB aymiodaimis (.mp3, .ogg, .wav Tomo). Ak
MOKa3ye JIOCBIiJ CTBOPEHHS irop st MOOUTBHE X TIaThopM, BHOIp Gopmary .ogg
s 30epexeHHs ay mioiHpopMmamii € OmTUManbHUM 3 TOYKH 30py "00’eM
¢atury/skicTs 3BYKy". 3acTOCyBaHHS HH3BKOPIBHEBOTO IPOTPAaMyBaHHSI MOBOIO
C++ no3Boise 3abe3neduTH BUCOKOS(EKTMBHHH KOX PO3POOIIOBAHOTO
NPOAYKTY 1 TOMY MoOKe OyTH pEeKOMEHJOBaHO I MOoOYIOBH BIaCHUX rpOBUX
miatpopM OiLIbII BUCOKOTO piBHS abo it Oe3nocepeqHbOoro MporpaMyBaHHS
irop. HasBhicTe BOyaoBaHOTO iMiTaTopa (BUYHMX SBUII Y ABOX BHMipax
Box2D no3Bonsie nerko 3acrtocyBatd Juce C++ s po3poOKu JBOBUMIPHHMX
irop.

JocBin Bukopuctanus gppeiimBopka Juce C++ BUABUB 1 JesKi fioro ciadki
mictisl. Jlo OCHOBHOTO HEOJIKY CIiJ BiTHECTH HAABHICTH CIIOPAJAUIHUX 1 JyKe
HE3HAYHHU X 32 TPHMOK Y BiZITBOpEHH1 rpad i9HHX 300 pakeHb, 3 IHTEPBAJIOM MOSBH
3-10 cex. [{na irop, SKi 3TiAHO O CIOKe Ty MOBMHHI 3a0e3MedyBaT Henep epBHUN
piBHOMIipHHI pyX, IIe CTa€ IOMITHIM 1 IOTIpIIye 3arajJbHE BPaKCHHS MpO Tpy. Y
BUMAJIKY, SIKIIO CIIEHA I'pU a00 TOJOBHHUH MEPCOHAX PyXaroThCs HEPIBHOMIPHO,
TakuM e(eKTOM MOXKHA 3HEXTyBaTH, i JUIf TAKHX BHIAJKIB (GpeHMBOpPK MOXKe
Oy Tu peKOMEHIOBAaHO ISl BAKOPHUCTAHHS B PO3poOLi.

Cnucok ditepatypm: 1. JUCE [Enextponnuit pecypc] / Pexxum moctymy: www.juce.com (maTta
3BepHeHHs 17.07.2016)
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JOCJIIKEHHSI ONNTUMAJIBL HOTO KOE® IICHTY BUTPAT
HA TEXHIYHMIii 3AXMCT IH® OPMALIT OB EKTY
TH®OPMALINHOI TISIIbHOCTI

M.I'. Pomanwokos, I'onoesne ynpaeninusa Hayionanvnoi noniyii Yepainu 6
Ooecwrkiii 06aacmi, m. Odeca

OpHUM 3 HalBaXXJIMBINIMX OpTaHI3aIlifHO-TeXHIYHUX 3aX0AiB B Tamy3i T3I
€ TpOTHAiT TeXHMHUM po3Biakam. Oprasizamis OpOTHAII Ta CBO€YAcHE
MPOBEJICHHST HEOOXiMHUX 3axX0diB TOKJIamaeThcs Ha KepiBHHKAa opraHy
Jep>KaBHOI BIAAHM, OPTaHH MICIEBOTO CaMOBPSIyBaHHS, YTBOPEHHX 3TimHO i3
3aKOHO/IaBCTBOM Y KpaiHHU.

Konmenmieto TexHiuHOro 3axucTy B YKpaiHi [1] Bu3HaueHo omHMM 3
OCHOBHH X IPUHLUITIB ()OPMYBaHHS 1 MPOBEICHH s TIOJITHKH Y cepi TeXHIYHOTO
saxucTy iHopmarii (nani T3I), 000B’A3k0BY BHMOTY 3axXMCTy iH(pOPMaIiiHO-
TeXHIYHUMH 3aX0aMU iH(OpMaIlii, ska CTAHOBUTH JCP)KaBHY Ta mepeadaucHy
3aKOHOM TA€MHHUINO, CIy»)00BOi iHGOpMAaIi, BIIKpUTOT iHPpOpMaIlii, BaKIHBOL
JUIS JIep>KaBu, HE3aJeKHO BiJ TOTO Jie¢ 3a3HadeHa iHdopmarllis MUpKYJIoe, a
TaKOX BiAKpHTOI iHGOpMAaIii, BXKIUBOI JUII 0COOHM Ta CYCIIJIbCTBA, SAKIIO IS
iHbpoOpMaIis IHPKYII0E B OpraHaX MICIEBOTO CaMOBPSIyBaHHA Ta OpraHax
JepkaBHOi Bmaau. 3BiJICH BWHHKAE THTAHHS ONTHMAIBGHOCTI BHTpaT Ha
oprasi3amniro 3axXucTy iHpopMarii o TeXHYHUX KaHANaX.

BukopucToByl0OUM MaTeMaTWYHHI amapaT Teopii irop, BupimieHa 3ajmada

ONTUMAaJbHUX BUTPAT IS BUPIMIEHHS MNUTaHHA 3axucTy iHdopmamii Ha
npuKIag moOyJoBH MOJEJi MOpPYIIHHKA PO3PaxoBaHO ONTUMAJIbHUU BapiaHT
BUTpAaT Ha OpraHizalilo TeXHIYHOro 3axucTy iHPopmauii BiOpOaKyCTUUHUM
KaHaJIOM BHTOKY, Ta BCTAHOBJICHO, IIO I HaMIHHOrO 3axHCTy iH(opmarii 3
O0OMEKEHHM JIOCTYIOM NOCTAaTHBO 50 % BHTpaT HECAHKI[IOHOBAHOTO JOCTYIY JIO
Hel. BHKOpHUCTOBYIOUM JaHMA MaTeMaTHYHWHA amapaT Teopii irop, MOKHA
BHPIIIYBATH MHATAHHSI PO3PaXyHKY ONMTAMAIbHUX BUTPAT HA TCXHIYHHU 3aXUCT
iH(popMarii 3 00MeXeHNM JOCTyIOM UL Oy Ib-IKH X KaHaIiB BUTOKY.
C nucox site patypu: 1. Konuernuist TexHiugoro 3axucty indopmarii B Ykpaini [Tekcr]: [ToctanoBa
Kabinery MinictpiB Yipainu Bix 8 xoBTHA 1997 poky Ne 1126 // Vpsnosuit kyp’ep. — 1997. 12
mucronana. — C3. [Enexmponnmii pecypc] — Pexum moctyny: http://zakon.rada.gov.ua/cgi-
bin/laws/main. cgi’nreg= 1126-97-%EF\
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METOIUKA MTIOCTPOEHUSA TEHEPATOPOB CJIYY AHBI X
YUCEJI

xano. mexH. Hayk, ooy. C.B. Pyoakos, MU.C. Pyoakos, Hayuonanvwiii
VHU8epcumem 2paxcOauHckol 3awumol Ykpaunsl, 2. Xapvkos, Kauo. mexH.
nayk, ooy. A.H. Kiumenxo, Hayuonanvuwii mexHuueckuil yHU8epcumem
"XIIN", 2. Xapvros

[pu pemeHny HAy4YHO-TIPUKIIAIHBIX 33724, HAIPUMeED, VISl yUeTa BIISHU S
BHEIIHUX (AaKTOPpOB Ha CTapeHHe W30SIUKA B KaOenmpHBIX wu3genusx [1],
HEOOXOIMMO TPOBECTH HMMUTAIMOHHOE MOJCIHPOBaHUE OTUX (HAKTOPOB.
Mo nenupoBaHue 3akimoyaeTcs B pa3pabOTke T€HEpaTOpOB CIy4ailHBIX YHCE,
pacnpeieneHHBI X 10 HeKO TOPBIM 3aKoHaM pacnperenerus (3P) (paBHOMepHOMY,
HOPM abHOMY, JBY XMOJanbHOMY, CUMIICOHA, 3aKOHY apkcuHyca). Kaxmprii u3
9tuX 3P UMUTHPYET pa3ndHble (aKTOPHI, BIUSIONNE HA CTAPCHUC U30JLILUH B
KaOeJbHBIX U3ACNUAX (paarallHio, MOBBILCHHY 0 TeMIEparypy, QpIIUKKEp -IIyM bl
u 1.0 [2]) dng MomenupoBaHUS  CJy4YaWHBIX BO3MYILIEHHH  MOXHO
BOCIIOJIb30BATHCA CTAHJIAPTHBIMU TE€HEPATOpPaMH CIyYalHBIX YHUCEN, KOTOPHIE
BCTPOCHBI B pa3jMYHbIE MaTEMaTHYECKHWE TMaKeThl MPHUKJIAJHBIX MPOTpPamMM.
CraTucTuuecKue CBOMCTBA TaKMX IE€HEPATOPOB XOPOIIO HCCIENOBaHbI, HO B
OCHOBHOM TIpH 0OJIBIIIOM 00heMe JAHHBI X.

Ipennaraetcs mnpu Mameix oObemax BbIOOpok (10-100 »iemenToB)
BOCIIOJIb30BAThCA CIIELIMAJIbHBIMU TeHepaTopaMu. PaccmoTpeHHas B jJoKiaze
METOJMKA X ITOCTPOCHHUSI OCHOBBIBAIO TCSI HA 3aMEHE TeOPETUIECKOM MIOTHOCTH
BEPOATHOCTH CTYMEHYATON (QYHKIMEH, MpUUeM 3alOJHEHUE KaXIOW CTYNeHb KU
OCyIIECTRISIETCS YCOBEPIIEHC TBOBAHHBIM TeHEPaTOPOM paBHOMEPHO
pacnpeeneHHbl X cIyYalHbl X Yuce.

OneHka  COrJJaCOBAHHOCTH  AMIIHMPUYECKOT0O M TEOPETUUYECKOro
pacnpeneneHuil GYHKIMU IO THOCTH BEPOSITHOCTH IO KPHTEPHUIO x2 [oKasajna,
YTO BBIOOPKHM, TIOJYYCHHBIC TIPU TIOMOIIM TIPEMIIOKCHHBIX TEHEPaTOPOB
UACH TAPUIMPYIOTCS 1O cOoOTBeTCTBYIONeMy 3P, Hauuwnas ¢ oO0bema B 13-14
9UCeNl, YTO MOATBEepPKJaeT dS(P(PEKTUBHOCTH  pabOThl  TPEIJIOKEHHBI X
TEHEPaTOPOB.

Cnucox smmreparypbl: 1.Pyoaros CB. Ilpemympexx/eHie TEXHOTCHHOM OMACHOCTH HA aTOMHBIX
00beKTax MyTeM OLICHHBAHMSI COCTOSHIUS N30JIsInN KabeasibX n3meimnii / C.B. Pyoaxos /| Marepiam 2-i
HTK "MHC VYxpaiu: cydacHuWid CTaH Ta NpOOJEMHI MHTAHHS CTpaxoBoro (GOHZy [0KyMeHTalii,
MepCrieKTMBA po3BATKy Ta B3aemonil. — X.: HII mikporpagii. — 2009. — C.68-71. 2. Pyoaxos C.B.

OneHKka XapakTEPUCTHK IOIPEIIHOCTEH CpeicTB u3MeputenbHoil Texuuku / C.B. Pyoakos,
H.H. Haymenro // Cacremu 06po6wi ingopmarii. — X.: XV I1C. —2004. — Bun. 9. — C. 146-150.
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AHAJIM3 D®® EKTUBHOCTH MPUMEHEHMS HEJIWHEWHBIX
T'EHEPATOPOB ICEBJOCJIYY AMHBIX

MOCJ EJOBATEJIbHOCTE, OCHOBAHHBIX HA
HUCIIOJIb30OBAHUY MATPUIIBI CBA3EI B KOHEY HOM ITOJIE
GF(3)

Kano. mexu. Hayx, ooy. A.H. Pvicosanwiti, HTY "XITH", 2. Xapvrog

OcHoBHasg mpoOiieMa TP JUATHOCTHPOBAHHM CIOXKHBIX IH(PPOBEIX
YCTPOMCTB 3aKJIOYAaeTCSi B OTCYTCTBHH CPEICTB, KOTOpPHIE CIOCOOHBI
JIMarHOC THPOBATh BCE BBIXOJHBIC COCTOSHHUS CJIOXKHBIX IH(POBBIX yCTPOUCTB.
CHOXXHOCTP TaKHX YCTPOICTB TIpuBeNa K YCIOXKHEHHIO IPOBEPKH HX
pabotocmocobHoCTH.  JInd  yBeIMYEHHS ~ AJNHHBI  IIOCIEJOBATEIbHOC TH
1enecoodpa3Hee MPUM EHSITh HEJTMHEHHBIE 00 paTHBIC CBS3H.

B paboTe o6ocHOBaHa HEOO XOAMMOCTH Pa3pabOTKH U COBEPIICHC TBOBAHU S
are0panvecKoro ONMCaHusl HENMHEH HbI X TEHEPATOPOB C LIENbI0 PACIIUPEHUS UX
HNPUMEHEHHS B Pa3IMYHbIX 00JIACTAX HAYKH M TE XHHUKH.

Paccmarpusaercst METOJ, 10 Ty Y€ HUS NICEBOCITyYaiHO I
nocienoatenbHocTH ([ICII) B komeunom mose GF(3), ocHOBaHHBEIH Ha
HCTIOJTB30BAaHMH MaTPHIBI CBA3EH B Ka4eCTBE OCHOBHOTO 3JIEMEHTA T'€HepallHH.
[IpuBeneH MareMaTHUCCKUH ammapar ONMUCAHMS (YHKIMOHUPOBAHHS PETHUCTpPA
C/IBHTA C HEJIMHEWHBIMH OOPATHBIMH CBSI3SIMH H €T0 (pyHKIMOHaIbHAS cxeMma. B
pabote moxazaH mpuMep (GOPMHUPOBAHHSA IIEPBOTO COCTOSHHS HEITMHEHHOTO
peructpa. Kpome Ttoro, mpuBegeH mnpumep 3aKOHOMEPHOCTH KOJBLEBOTO
pacroioKeHHs: CTOIOIOB MATPHUI] CBSI3H. B pe3ynbTaTe uero mpeaiokeHa cxema
TeHepHUPOBaHUS MOCJIE0BaTeIbHOCTH 0e3 IpUMEHEeHHs: 00paTHBIX CBA3EH, KaK y
KJACCUYECKOTO  pEerucIpa  CIBUIOB. OTO  MO3BONAET  Te€HEPUPOBATh
HOCJICIOBATENLHOCTH Ul JIOOOTO  BBIOPAHHOTO — IOJHMHOMA, KOTODBIH
yIOBIETBOPSIET YCIOBHIO MO Ty4Y€HUs] MAKCUMabHOTO TIEpHO/a TEHEPALIUH .

IIpoBeneHo MozenupoBaHWE pPaOOTHI TOJy4YeHHOW cxeMBl. [lomydeHHBIE
Pe3yIbTaThI IO ATBEPIIIA PaboTOCIIOCOOHOCTE MPEJIOKEHHOH MOJICNH .

B paGote ompenenieHbl 3ajaud JAJBHEHIIUX WCCIEIOBaHUA W TYTH
TOJIy9eHHUS NIPEAI0IaraeMbIX HOBBIX Pe3YJIbTATOB.
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BU3HAUYEHHS CTAHY IHTETPOBAHOI METO JOJIOT Ti
CTBOPEHHS MEJHUKO-IIATHOCTUYHUX CUCTEM

xano. mexu. Hayx, ooy. A.B. Casenxo, HTYY "KIII", m. Kuig

OOrpyHTOBaHO MeTOA (YHKIM TepeBar Ui BH3HAUYCHHS CTaHy
IHTErpoBaHOT ME TOAOJIOTII CTBOPEHHS Me IMKO-/11aTrHOC THIHNU X CHCTEM .

CTBOpPEHHS MEIUKO-TIaTHOCTHYHHX CHCTEM BiIOyBaeTbcs Ha OKPEMHX
eTramnax i3 BiJiOBIIHUMH JUIS HUX MeTozotorisMu [1]. Tak MOKHA BUAUIMTH JIJIS
CTBOPEHHS MEANKO-[iarHOC THAYHU X CHCTEM MEINKO0-0 i0JI0TTuHYy, (Gi3uKo-XIMIIHY
Ta iHXeHepHy Merogonorii. CTBOpeHHS BinOyBaeThcid mapanesbHO abo
MOCHIZOBHO 13 HEBU3HAUCHICTIO TMOPSJAKY Ta cJa0KOK  y3TOMKEHICTIO
pe3yNbTaTiB, IO 3HWXKY€E piBeHb MIBUIKOTO i e(peKTHBHOTO 3abe3meueHHs
noTpeO 0 XOpOHU 3[0POB’SI MEIUKO-A1arHOC THYHUMH CHUC TEM aM H.

Bupimennss mpoGieMu Moxe OyTH HUIAXOM IHTETPyBaHHSA €TamiB i3
BU3HAYCHOK MOCIIMOBHICTIO Ta IHTETPYBaHHS METONOJIOTII, a came: MEIHKO-
Oionoriunoi, (¢ i3UKO-XIMIYHOT Ta IHKEHEepHOI MeTonoyorii. Y  BuUmaiky
CTBOPEHHS MEIKO-TiarHOC THYHUX CHCTEM Ha OCHOBI Pajio TEXHIYHUX CHCTEM
IKCHepHHH eTall Ta METOJOJIOTIA 3aM iHIOIOTBCS Ha paio TCXHIMHHN eTam Ta
MeTooorio [2].

[MoOy noBa ¢yHKIil mepeBarn 6a3yeThess HA TAOJHIl CTAHIB iHTETPOBAHO 1
METOZIOJOTii, SIKa ONHCY€ MOXJHBI CTAHH Ta IIOKa3ye B3aEMHY 3aleXKHICTh
€JIEMEHTIB HTerpoBaHOi MeToxonoTii. B pe3ynapTati KOHTpOmO mapamerpa 3
ypaxyBaHHIM (YHKII nmepeBaru TaOJUIS CTaHIB AiIUTHCS Ha JBi yacTuHU. [0
OJHIET YACTHHU BXOJATh CTAHH, AJS SKHX PE3YJbTATH KOHTPOJI BHOPAaHOTO
napaMmeTrpa NO3UTHBHI, a 10 JApyroi — HeratuBHi. lloganbmi naii 3 BHOOPY
HACTYIMHOTO MapaMeTpa aHaJOTvH 1.

MeTon ¢yHKIiH TepeBar BH3HAYEHHS CTaHy IHTErPOBAaHOT METOIOJOTil
CTBOP €HHS MEIHMKO- TIarHOCTHYHH X CUCTEM XapaKTepHU3y€EThCA | YH IBEp CATBH IC TIO
MaTeMaTHYHOTO amapaTty Ul BCIiX CKJIAJIOBUX (MeIMK0-0i0JoTigHOI, (i3HKo-
XIMI9HOT Ta iH)XKEHEPHOi) IHTErPOBAHOT METOJOJOTII, IO J03BOJISIE BH3HAYUTH
CTaH Ta NPWYMHN HE BUKOHAHHS OKPEMUX €JIEMEHTIB iHTerpOBaHOT METO0 JIOTii;
IPOCTOTOI0 1 dWiTKicTI0O BpaxyBaHHA iH(opmamili w1 moOymosu (yHKIIT
nepeBard, Mo J03BOJISIE aHAI3yBaTH IHTETPOBaHI METOJOJOTII 3 JOBITFHOIO
CTPYKIypOI0 Ta pPO3MHUPIOBATA KJIaC METOMIB 3a PaXyHOK HOBUX (yHKIiH
nepeBaru.

Cnucok airepatypm: 1. Topfer F., Oberhammer J. Millimeter-wave tisuue diagnostics // IEEE
Microwave Mag. — 2015. — Vol. 16. — Ne. 4. — P. 97-113 2. Y. Savenko. Integrated methodology for
creating the medical-diagnostic systems // Measuring and Calculating Equipment in Technological
Process.—2015.— Vol. 4. —P. 162-166.
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PA3PABOTKA UHTETPUPOBAHHOM OHTOJIOT MU ECKOM
MOJJEJ U JJIS1 UMMY HOCETEBOI'O MOJEJ VP OBA HUSI
CYJb®AHWIAMUIOB

0-p mexH. Hayk, 0oy, 3a8. 1a6. I A. Camueynuna, PhD, 6.n.c.,
3.U. Camueynuna, Uncmumym ungopmMayuorubix u @bl YUCTUMETbHBIX
mexnonoeuti KH MOH PK, 2. Anmamui, Kazaxcman

B cBs3M ¢ Tem, 4TO B mocCiemHEee BPEMsI OCTPO CTOMT BONIPOC O CO3JAHHU
JICKapCTBEHHBIX IIPENapaToB HOBOTO ITOKOJEHHSA, CHOCOOHBIX NMPOTHBOCTOSITH
BBI30BAM COBPEMEHHOTO Mupa (KOTrma Habomae T yCTOMYMBOCTh MaTOTEHHBIX
BO30yauTeNIell K TpaJMIMOHHBIM JIEKAPCTBEHHBIM (OopMaM U  IIHPOKOE
pacmpocTpaHEHHE  aJUIepTHUECKUX peakuuil y MalueHTOB), aKTyajbHa
pa3paboTka aHTHOAKTEPHUAIBHBIX, NMPOTHBOMHUKPOOHBIX MPENapaToB IIUPOKOTO
CIIEKTpa JeiiC TBUS.

HccnenoBaHus TOCBAMICHBI pa3pabOTKE CHCTEMHOTO TMOJAXOJa MPH
00paboTKe XAMHUYECKON CTPYKTYpPHOH WHGOpMANWUd ¥ INIPOTHO3MPOBAHHIO
3aBHCHMOCTH "CTPYKTypa — aKTHBHOCTB" (Ha IpuMepe CyJb(paHWIaMHAOB) Ha
OCHOBE HMMMYHHOCETEBOIO MOAEIMPOBaHUA [1] M OHTOJIOrMYECKOTO IOJXO Ja.
Pa3pabaTeiBae TCS KOMIUICKCHBIM ITOXOJ K PEIICHHWIO 3aJa4l CHHTE3a HOBOTO
XMMHYECKOTO BEIecTBa C HEOOX0MMOH (hapMaKOJIOTHYECKOH aKTHBHOCTBIO H
BISIHUEM  3TOTO  Tperapata Ha OpraHm3M  dejioBeKa. IIpuMeHeHne
MYJIBTHAITOPHTMHUYECKOTO TOAX0JAa NP HUMMYHHOCETEBOM MOICIHUPOBAHUU
HOBBIX JIEKAPCTBEHHBIX BEIIECTB CYyJIb(PaHWIAMUAHONW TPYIIBl C 3aJaHHOI
MPOJODKUTENILHOCTRIO  JIGHC TBUSI, HCIIOJB30BAaHUEM TOCIEIHUX JOCTHIKEHUI
UCKYCCTBEHHOTO  MHTEJUIEKTa, HOBEHIIMX MOAXOJIOB XEMOMETPUKU U
(dbapMakomUHAMUKH U1 OLEHKH O€30HMacCHOCTH JICKAPCTBEHHBIX CPEJACTB,
TpeOyIOT CHCTEMaTH3aUUMU NPUMEHSIEMbIX HHTEJUIEKTyaJbHBIX MOJAXOAOB U
u3y4deHus 3¢ (HEeKTUBHOC TH UX ITPUM CHEHHS.

Jns  pemieHWs TIOCTaBICHHOM 3amadd  pa3pa0doTaHa WHTETPHUpPOBAHHAS
OHTOJIOTHYECKAsh MOJENb HCKYCCTBCHHOM HMMMYHHOH CHCTEMBI B peJaKkTope
OHTOJIOTHUI Protégé. Pa3paboTka KOMIIOHEHTHO-OpP HEHTUPOBAHHOTO
OpOTPaMMHOTO  OOECHEUEHHs C  HCIOJB30BAaHHEM  HHTETPHPOBAaHHOMN
OHTOJIOTHYECKOH MOJENHN MO3BOJISIET CTPYKTYPHPOBATh BXOIHBIC M BEIXO AHBIC
JaHHbIC, YYHUTBIBATH OCOOCHHOCTH ()YHKIMOHHPOBAaHHA M B3aHMOCBSA3N,
SKOHOMMUT BPEM EHHbBIE U BHIYMCIIUTE IbHBIE PECYPCHL.

Cnucox murepatypsi: 1. G. Samigulina, Z. Samigulina. Computational Molecular Design of
Antiseptic Drags based on Immune Network Modeling // Proceedings XII Intemational Conference
on Electronics Computer and Computation "ICECCO 2015". — IEEE, Suleyman Demirel University,
2015.—P.47-51.
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PO3POBKA AHTUBIPYCHOi CUCTEMHU 3AXUCTY
IH® OPMALI

0-p mexu. Hayk, c.n.c. C.I. Cemenos, kano. mexu. HayK, 0oy.
C.1O. I'aspunenxo, mazicmp I.B. lllesepoin, HTY "XIII", m. Xapxis

Komm'rotepHi BipycH € 0Hi€I0 3 HaHOUIBII NONIMPEHNX 3aTPo3 Oe3meKkn
(YHKITIOHYBaHHS Cy9aCHHUX KOMII'IOTEpHUX CHCTeM [1, 2].

Y nomoBiAi 3ampomOHOBaHO pO3pOOKYy aBTOHOMHOI — OTepariitHol
aHTUBIpYCHOI cucTeMu. BukopucTaHHs amapaTHOI Bip Tyaii3amii i BUALUICHOTO
Aapa  aHTHBIPYCHOI CHCTEMH, J03BOJS€ YHUKHYTH 30BHIIHBOTO 1
BHYTPIIIHBOTO BIJMBY. Po3po0jieHa aHTHBIpyCcHa CcHCTeMa, 3aBIAKU
aHANITHYHOMY amapaTy OLIHIOE CTaH KOMII'IOTEPHOT CHCTEMH 1 IPU BUSBIIECHHI
300iB, CTBOPIOE KOIIii CHCTEMHHUX KOMIIOHEHTIB 0€3 BIJIKIIFOUCHHS CUCTEMU 3
MOXJIMBICTIO BiTHOBJICHHS JAHWX ITiCS IO J0JIAaHHS 3arpo3u. JlaHwi migxin
JI03BOJISIE TIOBH ICTIO KOH TPOJIIOBATH BCl JIiT Ta MPH HEOO XiAHOCTi OJOKYBaTH iX.
Intepdeiic cucteMu Hamae MOXIHUBICT, 3MIHIOBATH OINepaliiHi ¢aimm ado
Oy IyBaTH amapaTHi KIIOHM YM KOTIi armapaTHOT maM’sTi BCiX PUCTPO iB.

PesynpTaToM polGoTh € (popmMyBaHHS XMapHOI 0a3u JaHUX TMOBEIIHKH
CHUCTEMH, sKa 30epirae CTATUCTHKY, MaKeTd MaM'sTi JUisi aHawi3y, KOmii
3apakeHUX CHCTeMHHX (haiiIiB onmepamifHUX CHCTEM, YNPaBIiHHI MepeKero
BCiX KOPHCTyBadiB, KJacTepHE OOUYMCIICHHS 1 aHANI3 JAaHWX, IO HaAXOIATb.
Ile 7no3BONSe MITBUIIMTH piBEHb 3aXUCTy O€3MOCEpPEAHBO AHTHBIPYCHOI
CHUCTEMH Ta 3amo0ir T BTpaTi JaHUX.

Cnucox gitepatypu: 1. lenyxun O.J. OOHapyXeHHEe BTOp)KEHHH B KOMIBIOTEpHBIE CETH
/ O.U. Lllenyxun, /1. 2K Caxanema, A.C. Qumnosa.—M.: Tapsmas mumus-Tenexom, 2013. — 220 c.
2. [owxo CB. Texaonornu 60ps0bl ¢ KoMIbIoTepHBIMU Bupycamu / C.B. Towxo.— M.: ConoH-
IIpecc, 2009. — 352 c.
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KOMILUIEKC MATEMATHUYECKUX MOJIEJTEN TEXHOJOT A
YIIP ABJEHMS PABPABOTKOM U TECTUP OBAHUEM
IMPOI'PAMMHOT O Ob ECITEY EHUA

0-p mexn. Hayk, c.n.c. C.I'. Cemenos, acn. Kaccem Xanuge,
B.H. 3muesckasn, HTY "XITH", o. Xapvkos

B noximage 0003HaueHO, YTO OJHUM K3 HauOOJIEe BAKHBIX IIOKa3aTelel
3¢ exTuBHOCTH pa3paboTku mporpaMMHoro odecnieueHus (I10) [1] sBusetcs ero
0e30macHOCTh, XapaKTepU3yloIias CTENeHb YSA3BHMOCTH K Pas3IHIHOIO poja
yrpo3aM 3J0yMBIIUICHHBIX XaKepCKUX BTOpxkeHMi. Ilpm 3TOM mOKazaHO, 4TO C
TOYKH 3peHHs1 0€30I1aCHOCTH OAHUMH U3 HaUOOJIee BAXKHBIX 3TANOB ABIISIOTCS ITAIIBI
HOJTOTOBKH COOTBETCTBYIOLIEH JOKyMEHTaIuu (TecT-KeHCOB) M MpOBEACHHS
tectupoBanus [10 [2].

C nenbio MaTeMaTHdecKOH (OpMalIM3alMy JAHHOTO MpoLecca MpeJICTABICH
pa3paboTaHHBIH KOMIUIEKC MaTeMaTHYECKHX MOJENCH TEXHOJOTHH YIPABICHUS
pa3pabOTKON M TeCTUPOBAHHEM IIPOTPaMMHOTO OOECIIEUEHMs, COCTOSIIMH U3
GERT-mozmemn [3] tectupoBanHus mporpammHoro obecnedeHus u GERT-moxenn
cucteMbl ymnpasieHus TtecT-kedicamu. GERT-Monens nponecca TecTHpOBaHHSA
nporpaMmMHOTO oOecriedeHns. OmIMYaeTcss OT HM3BECTHBIX yYETOM BCEX J3TaloB
KU3HEHHOTO IMKJIA 0aroB. DTO TO3BOJIMT MOBBICHTH TOYHOCTH PE3yJIHTATOB
MaTEeMaTHYeCKOTO MOJICIIMPOBAHUS B YCIOBHAX TECTHPOBAHMS Ha YSI3BHMOCTH K
Pa3IMYHOTO pojJa YIpo3aM 3JIOYMBIIUICHHBIX XaKepCKux BTopxkeHHH. GERT-
MOJIeJIb CUCTEMBI YIPaBICHUS TeCT-KeHCaMH, OTINYAeTCAd OT M3BECTHBIX yUETOM
BCEX OJTAllOB JKM3HEHHOTO IUKJIA YIPaBICHUS TecT-KeiicaMu. OTO IO3BOJIUT
HNPOH3BOJUTH NPEIBAPUTENILHYIO OI[€HKY BPEMEHHBIX 3aTpaT OJHOTIO U3 Haubolee
TPYAOEMKHX MpOIeccoB >H3HeHHOro Iukiaa 10 — pa3paboTku TeXHHYECKOH
JIOKY MEHTallUl MPOEKTA.

Cnucox surepatypbl: 1. Zeng Y. Rik Management For Enterprise Resource Planning System
Implementations in Project-Based Fims: dis. for the degree of PHD / Y. Zeng, Maryland, 2010. —
P.210. 2. Krishnan M.S. Software Development Risk Aspects and Success Frequency on Spiral and
Agile Model / MS. Krishnan // International Joumal of Innovative Research n Computer and
Communication Engineering (An ISO 3297: 2007 Certified Organization) Vol. 3, Issue 1, January
2015. — P. 301-310. 3. Cewmenos C.I. MopenupoBanue 3alMIICHHOTO KaHaua CBS3U C
ucronp3oBaHueM JKcrioHeHImanbHoit GERT -cetn / C.1. Cewenos, A.A. Moowaes // Undopmatuka,
MaTEeMATHYECKOE MOJCITUPOBaHUe, SKOHOMEKA. — CMoneHChK.: Cmoerckuit dunan AHO BITO LIC
P ® "Poccwuiicknii yauBepcutet koomeparmn’. —2012. — Tom. 1. — C. 152-160.
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MOJEJb KHBEPATAKN HECAHKIIMOHUPOBAHHOTI'O
JIOCTY ITA K PECYPCAM KOMITbIO TEPHOM CUCTEMBI

0-p mexn. nayk, c.n.c. C.ICemenos, acn. J].A. Jlucuya, HTY "XTTH",
2. Xapvkog

CoBpeMeHHBIA  YpOBEHb Pa3BUTHS  KOMITBIOTEPHBIX CHCTEM  JlaeT
BO3MOXXHOCTh ~ TMOBCEMECTHOTO  HMX  HCIOJB30BaHHSA B Pa3IMYHBIX
aBTOM aTU3UPOBAHHBIX U TEJEKOMMYHHUKAIMOHHBIX CTPYKTypax Tiio0albHOTO U
JIOKaJbHOTO HUCITIOJIb30BaHUs. B TaKMX YCIIOBHAX YBEIHMYMBAETCS BEPOSTHOCThH
pa3mMyHOTO poJa KuOepaTak W JAPYTHX BTOpXKEHUH Ha WH(OPMAaLUOHHBIE
pecypcsl 3THX CHUCTeM. B COOTBETCTBUM C JaHHBIMU CTaTHC THYECKUX
uccieoBaHUl mociaeHuX Jer [1] oaHoi w3 Hambosee pacmpOCTpaHEHHBIX
BUZOB aTakK sBisgeTcs HecaHkuuoHupoBaHHBIA noctyn (HCI) x pecypcam
komubtoTepHbl X  cucteM  (KC). TlosToMy akTyallbHBIM — TPEACTABIISAETCS
paspaboTka Moaenu kubeparaku HCJI x pecypcam KC.

B noknane ormeuaercs, yro kubdeparaky HCJl MoxHO pa30uTh Ha 4 3Tama:

1. HawanwpHas renepaunus Koja.

2. AxmBHoro SNIFINGa [2].

3. DoS-ataku [3].

4. AKXTVBHBIX U3MEHECHUH.

B cooTBeTcTBMM ¢ TIPEACTABICHHHIMH B JIOKJAJe AJITOPUTMAMH
CYIIECTBYET BO3MOXKHOCTh MOJCIMPOBAHHUS JIEHC TBUH 3J0yMBIIUICHHHUKA B BUJIE
croxactnueckux GERT-ceteit [4], KoTopble TMO3BONAID MaTeMaTUIECKH
¢bopmammzoBare HCJI u ompenenuTe OCHOBHBIE BEPOSTHOCTHO-BPEMEHHBIE
XapaKTepUC TUKH 3 TOTO Mpoliecca.

Crucok nureparypbl: 1. TeHIeHIMH pa3BUTUS NPECTYIUICHHH B 00JAaCTH BBHICOKUX TEXHOJOrMI
2015 [Onekrponnblii pecypc]. — Pexum pocryma k pecypey: http://report2015. group-ib.ru/.
2. Sniffing [OnexTponHbII pecypc]. - P exxnm Jocryna K pecypey:
http:/site.iugaza.edu.psmour/files/labl -packet-sniffingpdf 3. Yrto rtakoe DDOS - araka?
[Onexrponnsii pecypc]. — Pexum moctyma k pecypey: http://info-lite.ru/intemet/278-chto-tak oe-
ddos-ataka.html 4. Ceneros C.I. MonennpoBaHHE 3aLMIIEHHONO KaHala CBS3U C HCIOJIB30BAHUEM
skcrioHeHmansHo GERT-cern / C.I". Cenenos, A.A. Moowaes // UHpopmaTiKa, MareMaTHIECKOE
MO JienupoBaHue, 3koHoMuKa. — Cmonencbk: Cvonenckui ¢pumman AHO BITO LIC P ® "Poccuiickuii
yauBepcuter kooneparun”. —2012. — Tom.1. — C. 152-160.
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JEKOMITEHCAIIISI XBOPUX HA EHIIE® AJIOTIATII B IEPIO/]
I'EOMAI'HITHUX BYP

Kkano. meo. Hayk, n.n.c. .A. Cepoinenxo Y "IHITH HAMHY", m. Xapxis

MeTa: BUSABUTH OCOOJMBOCTI MEXaHI3MIB JEKOMIICHCAIlil XBOPUX Ha
TNepTOHIYHY  Ta  aTePOCKIEPOTHYHY  CHIeQaJonmaTifo Il  BIUIMBOM
TeOMarHiTHUX Oy .

Ob6ctexeHo 53 XBOpHMX Ha TINEPTOHIUHY Ta  aTEPOCKIEPOTHIHY
eanedanonarito. [IpoBemeHi  KIIHIKO-HEBPOJIOTIUHI, HEHpoOBi3yalizamiiHi,
eJIeKTPO (I3i0JIOTIUHI  JOCTIPKEHHS, AKi 3MHCHIOBAJNCH 3a JOIOMOTOIO
MPOrpaMHO-Te XHIYHOTO KOMILJIEKca o peectpauii Ta 00poOKH
enekTpoeHnedatorpaMu i BuknukaHux noTeHnuanis — DX-NT 32 Standard
dipmu "DX-Complexes" Ta kommiekcy "HEMPOH CITEKTP+".

BcTaHoBneHo, mo npu 3MiHAX TENOr€OMAarHiTHOTO BIJIMBY y XBOPHX
CIIOCTEPIrae ThCsl JIe KOMTICHCAIiSA, CTYIIHb BHPA3HOCTI SIKOT 3aJIeKHTh Bif CTamil
ennedanonartii. [Touatok nekoMmrmeHcanii Moke OyTH: MOCTYMOBUM IMOBIIBHUM,
MIBUAKAM, TOCTPUM (PO3BHTOK TPAH3HTOPHOI iMEeMidHOI aTaku, abo iHCY JIBTY ).
IMocTymoBuii TIOYATOK XapaKTepHHUHA IS XBOPUX Mepmioi ctajiii Ta OibIIOCTI
XBOpHX (65%) npyroi cTamii, IBUAKUHA Ta TOCTPHHA — JUIS XBOPUX TPETHOI CTaii
Ta 3Ha4HOI KinmbkocTi (35%) xBopux apyroi crtaxii enmnedanonatii. B mepion
MarHITHEX Oyp y BCIX XBOPHUX PEECTPYBAJIOCA MIABHINCHHS apTepialibHOTO
THCKY, TOTIpImIEHHS nepeOpasbHOl TeMOJMHAMIKM, 3MIHEHHS  JCSIKHX
PEONIOTIYHU X XapaKTePHUCTHK KPOBi, peopraHizaiis 0ioeineKTpHYHOI aKTHBHOCTI
TOJIOBHOTO MO3KY. 3a JIOIOMOTOI0 KOMII'toTepHOTO aHanisy EEI’ BcTaHOBIEHO,
II0 MOYaTOK JAEKOMIIEHCAlli XapaKkTepH3yeTbCsl aKTUBali€lo HecneuugiyHuX
PEeTYIATOPHHX MEXaHi3MIB MO3KY — pPETHKYJIO-KOPTHKAJIBHUX, TaJlaMo-
KOPTUKAJIbHUX Ta JIMOIYHHX PETyJATOPHUX CHCTeM. Y BCIX XBOPHX
CIOCTEPIrajoch MOPYIIECHHS IMKIYy "COH-MMIbHYBaHHA"  (IIPeCcoM HivHi,
[HTpaCOMHIYHI, IIOCTCOMHIYHI TOpYIICHHS, JeHHa COHIMBICTE). CrTymiHb
BHPA3HOCTI OPYIIEHb IUKITy y X XBOPUX 3aJISKUTH Bi CcTafii eHuedamonatii.
VY nepiox HIYHOTO CHY 3apeecTpOoBaHA BHCOKa BapiaOeNbHICTh CEPLIEBOTO PUTMY
(mo 107 y/xs.).

BrcHOBKH. 3a IOMTOMOTOK0 KOMII'IOTEPHOTO aHAi3y 3MiH 0ioeleKIpHUIHO 1
aKTUBHOCTI TOJIOBHOTO MO3Ky Ta HIYHOTO CHY XBOPHX Ha eHmedamonartii minx
BIUIMBOM TeNIiOTEOMAarHiTHUX Oyp BUSBICHI JesAKi OCOOJMBOCTI MEXaHI3MIiB
nekommneHcanii. Lle no3Bojsie oOrpyHTOBAHO BBaXKAaTH, IO TeJIiOr€OMAarHiTHi
Oypu € QakTopoM PHU3HKY, sl SKOTO MOXe MPU3BOAUTU JO JAEKOMIIEHcalii, B
TOMY 4YMCIIi 1 710 )OPMYBaHHS FOCTPH X IIOPYIICHb MO3KOBOT'O KPOBOIIO CTA4YaHHS,
110 MOSICHIOE 301MBIIEHHS YaCTOTH IHCYJIBTIB Ta CMEPTHICTh BiJf HUX B Hepiof il
JTAHOTO (haKTOpy.

64



lMpo6nembi uHghop Mamuku u modenuposaHusi, Odecca, 2016

METO bl HOCTPOEHUA NHOOPMAIIMOHHOT'O KOHTEHTA
B OBYYAIOII MX KOMIIb IOTEPHBIX UT'PAX

0-p mexu. Hayx, npog. A.A. Cepxos, kano. mexu. Hayk, ooy. O.B. Kacunos,
FO.B. bpecnasey HTY "XIIH", 2. Xapvkos, Yxpauna, O. /[356enko
yrugepcumem JJEVCTO, 2. Bunvbao, Ucnanus

AHanu3 ypoBHS pa3BUTUSL UTPOBOM UHAYCTPUM B YKpauHe, IPOBEJCHHBIN B
pamkax eBpomeiickoro mpoekTta Erasmus+ "GameHub: University-enterprises
cooperation in game industry in Ukraine", ompenenuna mepCIeKTHBHEIC
HANPaBJICHUS JadbHEWIIEro COBEPIICHC TBOBAHUS O0yJaIOIMX KOMIIBIO TEPHBIX
urp. IlokazaHo, 4TO Urpy CliedyeT pacCMaTpUBaTh KaK CUCTEMY yIpaBlCHHS, B
KOTOpPOH TMpPsSMOH MOTOK NPHHOCUT HUHPOPMAIUIO OOBEKTy YNpaBICHUS
(o0yuaemoMy) © OOpaTHBIM, XapaKTePUIYIOLUIMH H3MEHEHHs, KOTOpHIE
HPOUCXO KT B yPOBHE 00YUEHHOCTH YHalErocs, U aHaJIu3UpyeMble 00yvaromen
CHUCTEM OM.

W3BecTHO, 4YTO OJHM W3 CIOCOOOB yNpaBICHHUS ACATEIBHOCTBHIO
o0yJgaeMoro sBIIETCS BapbUPOBaHWE YPOBHS JOCTYHHOCTH (parMeHTa
KOHTEHTa, C KOTOPbIM OH pabotaer. [lpmuem, maTepmain, W3JIOKEHHBIH C
Pa3IMYHOM OC TyTHOCTBIO JJISl IIOHMMAaHUS, BBI3BIBAC T PA3INIHBIC TPY JHOCTH B
nporecce oOydeHus. OHH OOYCJIOBIEHBI HEKOTOPHIMH  OOBEKTUBHHUMH
xapaktepucTHkaMu. OJHAKO NPHM HHIMBHAYaTbHOH paboTe oOywaeMoro, 4ro
XapaKTepHO AN OOYYAIONMX KOMIBIOTEPHBIX HUIpP, BO3HUKAIOT TPYIHOCTH
YCBOGHUS, KOTOPBIE 3aBUCIT OT cyObekTa. CyObeKTHBHYIO TPyIHOCTH CJIEAYeT
OlLICHMBATh B Ipoluecce paboTsl 00ydaeMoro Mo TaKMM IOKa3aTessaM Kak
KOJIMYECTBO OLIMOOK, JIOMYIICHHBIX UM IIPH BBITOJHEHUH KOHTPOJBHBIX TECTOB
Y BPEMEHH, 3aTPa4uBacMOro UM Ha paboTy ¢ (hparMeHTOM (UIPOBBIM 3MU30JI0M)
KoHTeHTa. CyllecTBYIOIUE TeXHUIECKHE CHCTEMbl HECTIOCOOHBI aBTOMaTHYECKH
CHHTE3UpOBaTh B Mpolecce O0ydYeHHS KOHTEHT C 3aJaHHOM JOCTYITHOCTBIO
H3J0KEHHS, TTO3TOMY CieAyeT MpeIBapHUTeIbHO CO3/aBaTh MUTPOBBIC yUueOHBIS
KOHTECHTSI, U () epeHINP OBaHHBIE MO CJI0XKHOCTH.

B HavanbeHEIT MOMEHT 00yYeHHsI HEM3BECTHO TEUCHHE MPOIIECCa YCBOCHUS
ydeOHOTO MaTeprana. XapaKTepUCTHKH 3TOTO Mpolecca HEBO3MOXKHO
NpEIBapUTEIHHO ONPEACNUTh OKCHCPUMCEHTANBHBIM IIyTeM. YMEHbIICHHE
BBICOKOW CTENEHHW HAdalbHOW HEOIpPEAEeIeHHOCTH CIEAyeT OCYIIEeCTBIATH 3a
CUET UCII0JIL30BaHUs MH(OPMauuy, NoxyyaeMoi B mpouecce oOyueHus. Takum
00pa3oM, clielyeT YyIpaBisiTh MOBEACHHEM 00y4aeMoro ¢ MOMOLIBIO H3MEHEHUs
O0OBEKTUBHOM CJIO)KHOCTH KOHTEHTa, B COOTBETCTBUM C CYOBEKTHBHOM
TPYAHOC ThIO, BO3HMKaromied npu ero usydeHun. OOydaromas KOMIIbIOTCpHAS
Urpa mpy 3TOM IPOU3BOJUT YaCTUYHO aJar THBHOE yIpaBleHHE 00yYaromumcs,
JoOuBasch 0Oojee ONTUMAIBHOIO TNPOTEKaHUsI Mpolecca YCBOCHHS Y4eOHOTO
MaTepHaa.
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HNCCIEJOBAHUE BIUAHUA PEKJIAMbBI HA YPOBEHbD
MPOJAX UT'POBBIX NP WIOKEHUI

0-p mexu. nHayx, npog. A.A. Cepros, Yxkpauna, HTY "XITH", 2. Xapvkos,
baxkanasp ynpasnenus busnecom b.A. Jlazypenko, Eeponetickuii
yuusepcumem Kunpa, Pecnyboauxa Kunp, . Huxocus

B urpoBoil umHOycTpUu mpoluecc BO3AEHCTBUS peKJIaMbl Ha KOJIUYECTBO
IpOJaBacMoOro TOBapa HMEET IIepBOCTCNICHHOE 3HaucHHe. IIpuMeHeHne
CHHEPreTHYeCKOro  MOAX0Ja K  MOJEIHPOBAaHHIO  IIpollecca  TaKOro
B3aUMOJCUCTBUS TO3BOJSIET (HOPMYIUPOBATh KOJIMYECTBEHHBIE COOTHOIICHHS
BaXHEHIIN X MapaMeTpPOB M MPOTHO3UPOBATH TEHJCH IUM PAa3BUTHS B YCIOBHUAX
HeonpeneneHHoCcTH. OCHOBHOM 3ajadell mMpu peaau3aldd CHHEPreTUYECKOTO
MoAX0Ja SBJSIETCS TMOCTPOCHUE OOImeld MareMaThdecKod Mozaenn. Takum
o0pa3oM, IOCTpOEHHass MaTreMaTH4ecKas MOJENb IO3BOJSET C IOMOILBIO
OOBIKHOBCHHBIX MU} (GEepeHIUaNbHBIX  ypaBHEHHH  OMUCATh  HBOJIOLHUIO
UHTEpECY IOILEH HaC CUCTEMBI.

PaccMoOTpeH anropuT™ TIOCTPOCHHUS OOMIed MaTeMaTHYecKod MOJIEIH
BO3JICHCTBUS PEKJaMbl Ha KOJWYECTBO MPOJIABAEMBIX UTPOBBIX MPHUIOKCHH i.
PemieHne TOJIy4€HHOTO JIMHEHWHOTO HEOTHOPOTHOTrO 1ubdepeHIrnaibsHOro
YpaBHEHHsST C TIOCTOSIHHBIMHU  KOX(QQUIMEHTAMH  IO3BOJIWIO  TOJIYYHTh
BPEMCHHYI0 3aBHCHMOCTh KOJMYECTBA TOBapa, pEaln30BaHHOTO Oyaromgaps
JeHC TBUIO peKiIaMbl. [Ipy 3TOM BBISBIICHO HANWYHE UYEPEAYIOUIMXCS OTPE3KOB
BPEMEHH, B TEYEHHHM KOTOPOTO OCYIIECTBISIETCS  IOJIOKUTEIBHOE U
OTpPHULIATEJIFHOE BOCTPUSITHE pPEKJaMbl. ODTH MEPUOJBI BPEMEHU PpaBHBI U
OIIpe IETISIO TCSL COOTHOILICHUEM :
27t

J4oy —p?
rie ko3 QummeHT:

o— 0000 mIaeT ycioBus, 6JIaronpusTHBIE IS CO3JaHHUS PEKJIAMBI,

Y — XapakTepHu3yeT CTEeHEHb J0CTYITHOCTH TOBapa B JAHHOM PErHOHE;

B — moka3biBaeT, KaK HW3MEHEHHE [I0X0Jd CPEJHEro IMOKYyIaTess
CKa3bIBAC TCSI HA BOCIIPHUSATAU UM PEKJIAMBI.

UucneHHple 3HaYeHWS KOIPOUIMEHTOB o, [ W Yy ONPENEIIIOTCS C
UCIIOJIb30BAHNCM HU3BECTHBIX JKOHOMETPUYCCKAX METOJOB TMPHU  aJall Taluu
PEKIAMHOTO MpoLiecca B KOHKPE THOM PErHOHe.

7 =

PobGora BukoHaHa y pamkax mpoekty mnporpamu Epasmyct KA2 — Po3BHTOK moTeHUiady BHIIOi OCBITH.
Ne561728-EPP-1-2015-1-ES-EPPK A2-CBHE-JP-"GameHub: CriBpoGITHHIITBO MiX YHIBEpCHTETaMH Ta
mianpueMcrBamu B cepi irposoi ingycTpii B Ykpaini"
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PO3POBKA CUCTEMM KJIHIYMHOTO MOHITOPHHIY 3
YPAXYBAHHSIM 'OJIOBHUX MIPUHLUIIIB POBOTHU
CIMEMHOTIO JIKAPS

cm. euxn. 0.0. Cimmnixosa, HTY "XIII", kauno. mexu. Hayk, 0oy.
M.B. Ilouebym, XHYPD, m. Xapxis

BaxnuBy poinb y peamizamii HalliOHAIBHOI POTpaM¥U OXOPOHHU 3JI0OPOB’S
3alfMaloOTh MUTaHHS iH(GOPMAIIHHOTO MOHITOPHHTY, aHA3y AAHWX, KOHTPOJIO,
npuiHATTS pimeHs. OCTaHHIM YacoM y MEAWIMHI Pi3KO 30UIBIIMBCS MOTIK i
obcsr iHpopmarnii, B Toi yac gk crnocid i anamizy 3anummuBcs 0e3 0coONMMBUX
3MiH. AHani3 iHpopMalii JIOAMHOI CTaB BY3bKHM MiCLIEM, CTPUMYIOUUM SIK
NOJANBIINN PO3BUTOK MEOUYHOI HAayKH, TaK 1 MpakTHYHE HAJAHHS MeIUYHOL
JIOTIOM OT'H.

IIpobnema opranizamii 360py, 06poOKH Ta aHai3y iHpOpMaIlii, 0 TpUMaHOT
B MPOIIECi MEAUYHOT TISTLHOCTI, € B JAHUH Yac OJHIEI0 3 HAKO1IBII aKTyadIbHUX
i HeBUpimeHHX TpoOaeM. 30ip Ta aHani3 iHGopMalii MOJ0 CTaHy 3J0pPOB’S
HaceJeHHS 3a0e3nedye OCHOBY JUII NPHHHATTS YIPaBIHCHKAX pIlIeHb
KepiBHUKaM{ Taly3i OXOpOHH 370pOB’si. Bukopucranus iHdopmamitHHX
KOMII'FOTePHHX CUCTEM POOUTH IeH mporec OUIbIT e eK TABHUM.

IIpoBeneHo aHami3 IiCHYMOUHX iHGOpPMANiHHUX CHCTEM B MEIUIIHHI,
30KpeMa B CIMEHHIN MeauIuHI, B pe3yJbTATI SIKOT0 BH3HAYEHO HEOOXiTHICTH
po3poOku  cucteMu — migTpuMKH  npuiHATTS  pimens (CIIIP)  mns
OaratonpoQiTpHOT MEAWYHOT JOMOMOTM B CHCTEMi CIMEHHOI METUIMHH, SKa
JI03BOJISIE BH3HAUYaTH pPEKOMEHMAAllli Ha OCHOBI IHTEJEKTYaJIbHOTO aHaIi3y
MEOUYHUX AaHuX. JlOCHiIKEHO OCOOIMBOCTI IOTOKIB MEOUYHHX JAaHHX B
CUCTEMI CiIMEHHOT MEUITMHH, IO J03BOJIUJIO MPOBECTH Kiaacu(ikaIlito 03HaK I
NPUAHATTS PIlICHb Ta BU3HAYHUTH 3aCO0M IXHBOTO 300Dy Ta 30epiraHHs.

Po3po6sieHo Mozenb ieH i ikaI il MeIMYHI X 03HAK Ha OCHOBI JaHH X, IO
30epiratoTeCs B MEIUYHIM KapTHi mamieHTa, mo Hamgae 0a3y it GopMyBaHHS
PEKOMEHIANIMHIX MEXaHI3MIB Ta BU3HAYCHHS PHU3HKIB PO3BUTKY 3aXBOPIOBAHb.
Po3pobmeno ocHoBHi Mozeni BukopuctaHHsA CIIIIP, BH3HaYeHO MiTBOBHX
KOPHCTYBa4iB Ta 3aIpPOIIOHOBAHO 0araTopiBHEBY apXiTEeKTypy, IIO JO3BOJIHIIO
peanisyBaTé 30ip MEIWYHHX AAHUX, iX 30epiraHHs Ta MOJANBITy 00POOKY I
peamizanii mimed Ta 3amay  Oaratompo¢imbHOT MEAWYHOI  JAOTOMOTH.
IIpenctaBneHo 3acoOu opradizamii 0asu JaHWX KIIHIYHOTO MOHITOPHUHIY,
OpoIecd CeKCTPaKI(ii Ta MOMOBHEHHs 0a3u 3HAHb, a TAKOXK OMHCAHO IPOLCIYPHU
onTuMizaiii o6pobku Ta peecTpamnii MeguuHo 1 iHp opMartii.
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MOBUIbHA CUCTEMA BIIJAJTEHOI' O KOHTPOJIIO TA
MOHITOPHUHI'Y APTEPIAJILHOT'O TUCKY, IIYJAbCY I
APUTMII

Kano. mexu. Hayk, npogh. B.B. Ckopoodenos, HTY "XIII", m. Xapkie

PosrmsmatoTecsl MIISAXM  CTBOPEHHS MOOUTBHOI KOMII'IOTEpH30BaHOT
CHCTEMH JUIS BilJaJICHOTO KOHTPOJIO Ta MOHITOPHHTY apTep ialbHOTO THCKY
(AT), nynecy i apuTmii, sika 3a0e3nedye WCTaHI[IHHINA JBOCTOP OHHIMN 3B’S130K
gepe3 Internet marieHTa 3 mikapem (3aMKHyTa MOOUIbHA cucTeMa '"TalieHT-
mikap-namient (ITJII)").

Taka cucTemMa JO3BOJUTH MAallieHTaM OyTH il MOCTIHHUM HATIAAOM
Jmikaps — mepecuigath HoMmy JdaHi BumiptoBaHHsS AT, YacToTd MyJbCY,
BUSIBJICHHSI apUTMii Ta pe3yibTaTH iX MOMEpPEaHbOI CTaATHCTUYHOI 00poOKH i
OTPUM YBaTH BiJl HBOTO HEOO XiIH1 peKOMeH a1l il MalKe MU TTEBO.

PosrnsimaeThest Aekinbpka BapiaHTiB moOymaoBu cuctemu IJIIT [1 — 3]
ITpoBoaMTLCS TOPIBHAJIBHUNA aHANi3 3ampONOHOBAaHMX BapiaHTIB, SKUN
JI03BOJISIE BUAUTUTH HaWO1MbII e eKTHBHMI . B 1IboMy BapiaHTI MPOTIOHY€EThCS
IBopiBHeBa KoMIr'totepmzoBaHa cuctema [IJII1. Ha I piBHI 3acTOoCOByeThCS
IHTEeJeKTyalbHa MAaHXeTa, sKa MpeJACTaBIsiE CcOo00I0  CIeliai30BaHuid
MIKPOKOHTPOJIEpHUH TpuCTpiii. [laHi BUMIpIOBaHP NPAMO 3 MaHXKETH 32
JoroMoroto Oe3npoBimHuKoBoT0 Wi-Fi 3B 3Ky HepemaroTecss Ha MOOLTBHUHA
TenedpoH marieHTta, a 3BigTm uepe3 Internet — umikapro. Ha II piBHi
BUKOPHCTOBYIO Thcsl MOOTbHHN TenedoH Ta (a00) mepCoHaNbHUN KOMIT IOTEP
JiKaps.

Jns peanizawii cuc TeMHu Ha CTOPOHI MmawieHTa 3po6aeHo mindip cyyacHUX
amapaTHHX 3aco0iB: JaTYMK THCKYy B IHTErpaJbHOMY BHKOHAaHHI Ta
Mmikpokontposep (MK) i3 BOynoBanum mMoxysnem Wi-Fi mms iHTenekTyaabHO T
MaHXeTH, CMapT( OH.

Jns cmaptdona po3pobieHo mporpamHue 3abesnedeHns (I13) y Burisim
nomatky maist OC Android. [lame I3 mo3Bousie 3IiiCHIOBATH PIi3HOM aHiTHY
CTaTHCTHYHY 00poOky mnpuiHATMX Bigx MK maEmx T1a BigoOpaxkatm ii
pe3ynbTaTH y BiIOBIAHUX BiKHAX HA €KpaHi, MepefaBaTH JaHi Ta pe3yIbTaTH
gepe3 Internet nikapro.

Cnucok giteparypu: 1. CriocoObl n3MepeHHsI apTepUalibHOro naBieHus [ ExexktpoHHmii pecypc).
— Pexxum noctyny: http:/tensoval.ruimethods-of-blood-pressure-measurement .php. 2. Cucrema
yIAJIICHHOTO MOHHTOpHHra mnokasateneil 3m0opoBbst XOCT [Enextponnmii pecypc]. — Pexum

npoctymy:  http://www.mis-region.ru/subsystems/monitoringpdf. 3. Cucrema PEOKOM
[Enextponnuii pecype]. — P exum goctymy: http://www.x ai-medica.com/product s htm#reocom.
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BATATO® YHKIIOHAJIb HA CUCTEMA HA BA3I
IMPOMUCITOBOT'O KOMII'IO TEPA "RASPBERRY PI"

Kano. mexu. Hayk, npogh. B.B. Ckopoodenos, 6axanaep A.C. Iacincoxuii, HTY
"XIII", m. Xapkis

Baxxko ysaBuTH c001 XHTTA cydacHOI JroaWHH Oe3 Komm'iotepa. Termep
Maibke Oyap-sika poOoTa 3 iHpopMaIlieio Ik B odici, Tak i BIoOMa 3miHCHIOE TECS
gepe3 KOMIT IoTep — Oymp To Habip TekcTy abo meperysin ¢ineMiB. Po3BuTOK
KOMIT I0TepiB Hje, sk BiJOMO, MO TPbOM OCHOBHHM HAampsMKaM: MiJBHIIECHHS
MIBUAKOA11, pO3IMHUpeHHS (yHKI[IOHATPHUX MOXKJIMBOCTEH Ta MiHIATIOpH 3aIlid.

HemoaBHO Ha PUHKY €JIEKTPOHHMX OOYHCIIOBAaJIbHUX HMPUCTPOIB CTAIH
3’ABISATUCA OAHOMIAaTHI MiH1 koMIT’toTepH (SBC, anru. single-board computer) —
e KOMII'IOTep, BCi OCHOBHI KOMIIOHEHTH SIKOTO PO3MIIIyIOTbCS Ha OIHIA
HeBenmukiii muati. Haitwactime SBC BHKOPHCTOBYIOTHCS B NPOMHUCIOBHX
KOMIT'IOTEPHUX CHCTeMaX. AJie OCTaHHIM YacOM BOHM BCE YacTillle CTaJu
3aCTOCOBYBATUCS TaKOX B SKOCTI BOYJOBaHHX a00 KOMIUICKCHHX OQICHHX
KOMIT TOTEPiB.

B po6oTi sikpa3 i po3risgaloThCsl 0COOJMBOCTI CTBOPEHHS KOMILICKCHO 1
GaraTo¢ yHKIioHanpHOI KoM roTepu3oBaHoi cuctemu (BKC) mms nmomy abo
oicy Ha 6a3i MPOMHCIOBOTO OJHOILIATHOTO MiHI KoM 'foTepa Raspberry Pi 2,
AKAH  BUKOHye  (yHKIOi  KJIIACHYHOTO  IEPCOHATBHOTO  KOMII'IOTEpa,
MYJIBTUMEAIHHOTO HEHTPY Ta O XOPOHHOI CHCTEMU.

ChopmynboBaHO (GYHKLIOHANIBHI BUMOTH, 0 npex sBistoTees 10 BKC, a
TaKOX 3aBJIaHHs, SIKI HE0O XiTHO BUPILIYBAaTH NPH i PO3poOIIi.

[TpoBoAMTECS KOPOTKUI OTJISAJ 1 aHATI3 ICHYIOUMX Cy4YaCHU X IPUCTPOIB Ta
CHCTEM aHAJIOTYHOrO MNPHU3HAYCHHS, SKUH IOKa3ye M0 BOHM, IO PI3HUM
NpUYHHAM, HE 3a0e3MeuyoTh QyHKIiIoHaTbHI BuMorn 10 BKC.

3anporonoBana crpykrypa bBKC, ska, npu HEOOXIJTHOCTi, JIErKo
MacmradyeTscst. OOrpyHTOBaHO BHOIp HEOOXITHHX amapaTHHX Ta MPOTPaMHHX
3aco6iB (SBC, matumka pyXxy, BilcOKkaM epH, KJlaBiaTypH, CIIOCOOIB i IKTFOUSHHS
no Internet, omepaniitamx cucteM Mt pexumy IIK Ta MemiameHTpy, MOBH
nporpaMyBaHHs Ta iHIINX). Po3po0iieHo opuriHaneHe mporpaMHe 3a0e3nedeHHs
JUISL pEXKUMY O XOp OHHO1 CHCTEMH.

Hageneni pe3ynpTaTu TectyBaHHA nporotunry BKC B ycix Tppox pexnmax
pobotn, ski mokasyoTh, mo Taka BKC 371aTHa 3aMiHUTH TrpoMi3IKui
CTalliOHApHHUH MEepCOHATBHUA KOMIT'I0Tep, AOPOTHUH MENialleHTp Ta OXOpPOHHY
CHCTEMY.
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HEHPOCETEBOE INPOTHO3UPOBAHME PABOTBI

HPE,Z[HPHHT!{I?I BAJIBHEOJIOTHYECKHUX KYPOPTHBIX
TEPPUTOPUU

0-p aKoH. HAYK, npogh. P.P. Tumupzaneesa, 0-p mexw. Hayk, npog.
U FO. Tpuwiun, Kyoauckuii 20cy0apcmeeHblii mexHoa0 2UdeCcKuil
yHueepcumem, 2. Kpacnooap

B pabore BbIIeNIEHBI TIO Ka3aTelH, TpeOy omue mporaosa [ 1].

B xauwectBe 0a3oBoif cerm BeIOpaHa MIP-cetp. B  kagecre
MHCTPYMEHTAIBHOH! cpensl mcmoJsb3oBaics makeT Mathlab 7.0. B pesymbpraTe
SKCIIEPUMEHTOB BbIOpaHa apXUTEKTypa HEHPOHHONH CeTH, cocTosmas Hu3
BXOJHOTO CIIOo, HUMeromero 4 HeHpoHa, CKPBITOTO CNOs, COCTOSIIEro u3 7
HEHPOHOB, W BBIXOOHOTO cios. Mcrnonesyrwtcs —cheayoiue (yHKIHA
aKTMBAaLMM: Ha CKPHITOM CJI0€ — I'MNEpPOONMYECKUIl TaHTEHC, HA BBIXOJHOM —
JMHEHHas .

IIpenocrapnennas 3a 12 neT uMHGOpMAaUUs HCHOJb30BaHA CIIE Iy OMINM
obOpa3oMm: mokaszarteiadu 3a 11 JeT BKIOYEHH B OOydalolIylo BBIOOPKY, a 3a
nociemauit (12) rox — B mpoBepoYHYI0. Pe3ynpTaTel TeCTHPOBAHMSA HEHpOHHOM
CeTH TIPE/ICTABJICHB Ha pHC. B 1eBoil "acTH — pe3ynbTaThl TeCTHPOBAaHHUA Ha
obOydaromeil BeIOOpke, B mpaBoit — mpoepouHoi. CKO Ha mnposepouHOit
BBIOOpKE paBHO 6.1579¢-004.

‘.[ S — .

LE
mat

oz -1

[ o El I':-\.l
Puc. TectupoBanue HelipoHHOH ceTn

Paboma ewinoanena npu noodepoicke Aomunucmpayuu Kpacnooapckoeo
Kkpas u Poccuiickoeo ¢onoa gynoamenmanvuvix ucciedoganutl (epanm 16-46-
230121).

Cnucox saurepatypsl: 1. Tumupeancesa P.P. MopenupoBaHWe W CTPYKTYpH3aHs CHCTEMBI
YIOpaBJICHUS TPEMIPUATHAMH Ky POPTHO-PEKPCAIMOHHOI cepbl Ha OCHOBE 3JICMCHTOB TEOPHUHU
HEHpOHHBIX ceTeil: ocHOBBI MeTonoyoruu / P.P. Tumupeaneesa, U IO. Ipuwun // DxoHOMHKA,
craTucThKa M nHpopMatrka. Bectank YMO. —2015.— Ne 3. — C. 217-220.
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MNOTEHLINHI PU3UKU MOBLUIbHOI MEJUILIUHU

Kano. mexu. Hayk, 0oy. C.B. Tumuux, KaHO. mexH. HayK, 00Y.
M.B. Bauuncvkuit, kano. mexH. nayk, ooy. /[.X. [llmo¢genv, P.M. Bupo3yo,
BHTY, m. Binnuys

OCHOBHMMH 3aBJI@HHSMU MOOUIBHOT MEIMIHMHHU, OKPIM BH3HAYCHHS Ta
JKyBaHHSA XBOPOO, € MOHITOPMHT Ta KOHTPOIb CTaHY 3J0POB’S JIOAMHH, SKUH
HEOOXITHUH U1 Mpod JIAK THKH 3aXBOPIOBAHB; CIIOCTEPEIKCHHS 32 XBOPHMH, SIKi
NpOWLIIM JTIKyBaHHS; CBOE€YACHOIO BHSBICHHS CHUMITOMIB Yy JIOfieil 3 rpyn
pusuky. 3rigjHO 3 IPOTHO3aMHU, BHTPAaTH Ha MOOLIBHE 3J0pPOB’S TINBKH Y
kminikax CIHA y 2016 p. 3pocTyTs 0 5,4 Mapa. monapis mpotu 2,9 mipa. y
2011 p., a eKOHOMIs BiI CKOpOYEHHS KiJbKOCTi Bi3UTIB 10 KiiHiKK y 2016 p.
MOXE CKJIACTH 36 MJIpJI. JIOJIapiB.

AJle B TO# Ke Jac, IpOmopIiiiHO pO3BUTKY 3aco0iB i TexHoJoriii mHealth,
3pOCTAlOTh MOTEHI[HHI PU3UKH, [0 BHHUKAIOTH MPH BIPOBa[LKEHHI 3aco0iB
mHealth B »kuTTS mamieH TiB.

1. Ha oxamxp, mist MOOUIBHHX JONATKIB, OpPIEHTOBAaHMX Ha BHOIp,
NpHU3HAUYCHHSA 1 KOHTPONb 3acTOCYBaHHSA (apMaleBTUYHUX TIpeHapaTiB.
XapakTepHe 3HM)KEHHA BHUMOT JI0 IX SIKOCTi, IO y OUIBIOIOCTI BUNAAKIB HE €
HEIONIKOM IpodecifHUX 3HaHb, a € pe3yldbTaToM mUcOanaHCy eTHYHHX
MIipKyBaHb, HayKOBOi HOBM3HM Ta aKTyaJbHOCTI, e€(EeKTHBHOCTI JIIKyBaHHA Ta
(iHaHCOBHX iHTEepeciB (hapManeBTHIHNX KOMIIaHii i KopHopariiii.

2. Cooroani HixTO He OyJe 3amepedyBaTu MpoOIeMu, Mo OUIBIIICTE JTOAE i
MOXUJIOTO 1 CTapedyoro BiKy HE 30BCIM MNPaBHIBHO KOPHUCTYIOTHCS MHIMPOKO
pPO3peKIaMOBAaHUMH MEIUYHUMH JOJATKAMH, 110, 3 YpaXyBaHHIM IiH Ha JIKH,
NpUMYINY€ X BCe YacTille BUKOPHUCTOBYBATH I[i AOJATKH VIS MIATPUMKH CBOTO
3I0pOB’s 00 JTIKYBaHHS.

3. Bimomo, mo 0e3 mmMOOKOro MeIUYHOTO OOCTESXKEHHS, 3HAHHS iCTOPil
XBOpoOU Ta 6€3 HasBHOC Ti IIO3U THBHOTO TICH X0 JIOTIYHOTO KOHTAKTy MIX JiKapeM
i marieH Tom, OyIb-sKa HaliCydacHila MeJidHa anapaTypa Oyie Heed eK THBHOIO.

4. 1, HapewTi, e OJMH PU3HK, SIKUil Y CYKYIHOCTI 3 BUIIICHABE ICHUMH, 1 HE
TINBKHM, MOXE TPU3BECTH: OO 3HIKEHHS SKOCTI IJTOTOBKH MEIUIHOTO
HepCoHaNly, a 3Ha4WTh, 1 [JO 3HIKEHHS SKOCTI MEAMYHOI JOTIOMOTH, IO
HaJIA€ThCsl TAKMM IIEPCOHAJIOM HACENICHHIO; JI0 NIePEeHACHYEHHS! PUHKY MOO LUTbHOT
MEIUIMHM HHU3bKOAKICHOIO TPOAYKLi€0 Ta miApoOKkamMu. A TmosiBa Takoi
OPOAYKLIi y BIAKPUTOMY MPOJAXi — L€ BXKE MpsiMa 3arpo3a 3J0pOB’I0 JIONEH i
Halii B IiIOMYy.

BupimuTa 110 npo6JjeMy MOHA TUTbKH NMPU MOBHIH Y3ro DKEHOCTI MiX
JOCTITHUKAMHM, JKapsAMH, BHPOOHHWKAaMH, IHBECTOpPAaMHU Ta OpraHizaTopaMmu
OXOPOHHM 3JI0POB’S, IPH YMOBI, [0 KOXEH i3 HUX NPod eciifHO MOCTaBUTHCS JI0
CBOTX 000B’S3KIB.
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BUKOPUCTAHHSA TH® OPMAIIAHUX TEXHOJOI'IA IMTPU
JIATHO CTHII OHKOJOTTYHUX 3AXBOPIOB AHb

A.FO. Timosa, [Jon HTY, m. Kpacnoapmiticok (Ilokposcwk)

3a manmmu 2012 poky, pak Monounoi 3amo3n (M3) mocimae I wmicue B
CTPYKTypi OHKOJIOTIMHU X 332 XBOPIOBaHb JKIHOK Y Kpainu, ckiagaoun 19,3 % Bix
BCi€l OHKOJIOTTYHOI MMaTONOTI )KIHOK, TOMY IIpobieMa SKICHOTO JiarHOCTyBaHHS
Ta CBOEYACHOTO JIIKYBaHHS € BaXJIMBOO. J[ JIs1 BUpIMIEH HS 11i€T 321241 HEO O XiJTHO
peanidyBaTi iHpOpMaIiiiHi Te XHOJIOTII IiarHOC THKU 3aXBOPIOBaHL M3 Ha OCHOBI
aHaJi3y TepMorpam, Imo J03BOIUTH ABTOMATH3yBa TH MOHITOPUHI OHKOJIOTIYHUX
3aXBOPIOBaHb HACE JICHHSI.

Buxopuctanas iHpopMaUifHUX TEXHOJOTIH IIarHOCTUKH OHKOJOTTYHUX
3aXBOPIOBaHb JIA€ TaKi MOXJIMBOCTI:

- MIOBUINECHHSA KJIHIYHOT e()eKTUBHOCTI MPOQ TAKTUIHUX OTJIAAIB 3 yCiX
OCHOBHHMX 3axBoproBanb M3 (B 6 — 10 pasiB) i mepexin Bia ¢GopMaabHOI
3BITHOCTI JIO PeaIbHOTO KiIbKICHOTO KOHTPOJIIO 3JI0POB'S;

- OTPUMaHHSA BIIOMOCTEH PO CTaH 3I0POB'S HE TUTBKM OKPEMOTO MAali€HTa,
aje ¥ KOJICKTHBIB, TOOTO BHUSBJICHHS HETATUBHHX YMHHWKIB B IHTETPAIBHUX
npodinax, Oe3nocepeqHhO TMOB'SI3AHUX 3 OCOOJMBOCTIMHU JKUTTS JaHOTO
KOJICKTUBY;

- TONIyKy TpPOSIBM 3aXBOPIOBAHHA Ha PAaHHIX CTalifiX i peaJibHA OIIHKa
SIKOCT1 JTIKYBaJTbHU X Ta peadiiTal ifHI X 3aX0 [IiB,;

- BJIOCKOHAJIEHHS TPOIECIB YNpaBliHHA 1 NJaHyBaHHSI Ta e(eKTHBHOI
00poOku MeanyHoi iH op Marii;

- TMOJIETIIEHHS Mpali MEeAWYHUX MPaliBHHUKIB, JIKBIJALis TPY AOMICTKUX
Masoe() eKTHBHHU X TIPOIECIB PyUHOT 00POOKH 1 aHATi3y MEIUYHU X JaHUX;

- 3a0e3mnedeHHs ePeKTHBHOrO OOMIiHY iHGOpMalie0 3 IHIIAMH
iHpOpMaitHUMH CHCTEMaM H.

OcHOBHa TIiepeBara BHKOPUCTAaHHSA IHGOpMAIIHHIX TEeXHOJNOTiH — 1e
HOTEeHI i)l CTBOPEHHSI €WHOT TEXHOJIOTTYHO | CXeMH ISl KOM [UNIEKCHOTO PillIeHHs
3a7a4  Oy[p-KOT MEAMYHOI YCTaHOBHM, TAKHX SK aBTOMAaTH3alis MOpOIECY
00poOKM MEIUIHOT JI0 KyMEeHTallii, IaTHOCTHKA KOMII IOTEpHUMH CHCTEMaMH Ta
NPOTHO3YBAaHHS 3aXBOPIOBaHb, BHOIp TPABUIBHOTO HANPsAMY JKyBaHHS,
KOMI'IOTEpHE apXiByBaHHS JaHUX. [IpH IIbOMY CTa€ peaqbHHM MigKIIOYCHHS
JIOIaTKOBUX IMPOrpaMHK X 3aC00iB AJIs1 BUPILIyBaHHS JAOTIOMDKHHX 3aBAaHb, 110
BUHHUKAIOTh B Ipoleci poOOTH KOHKPETHOTO NpodimbHOTO BimaineHHs (IaHi
MEIUKaMEHTO3HOro 3ale3ledyeHHs, IUIaH XapuyyBaHHS, iHQopMmalis npo
CHIBpOOITHUKIB Ta iH.).

B nocnimkeHH1 HaBe ieH1 QYHKIIIT, OCHOBHI XapaKTepUCTHKH Ta MPOOJIeMH,
10 BHHUKAIOTH MNPU CTBOPCHHI IHQOPMAIIHUX TEXHOJIOTIH IiarHOCTHKH
OHKOJIOTTYHHM X 32 XBOPIOBaHb Ta CITOCOOW BUPIIIC HHS TAHU X MPOOIIEM.
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NEWEST TECHNOLOGY AND PRINCIPLES OF
CONSTRUCTION MEASURING PARAMETERS DAC-ADC
CONVERTED RADIO SIGNAL

doct. prof 1. Trotsyshyn, mag. N. Trotsyshyna, A.S. Popov Odessa National
Academy of Telecommunications, Odessa

Issues of accuracy and speed measurement is a key issue of measurement
theory and information theory, and from a technical or technological point means
one who fully attained the specified improvements, a leader in scientific and
technological development and economic (military) power of the country. The
proof that this is so, is the creation of quantum measurement theory as an
example of measuring the parameters of phasefrequency radio signals (PFRS
theory, etc), as well as an example Quantum theory of measuring conversion
(QTMC) DAC and ADC, and common to both of them is to use the principle
consequence that implements the most powerful of the measurement scales:
scale relations.

The problem of simultaneous measurement and fast in the world based on
the classic postulate, which states that while it is impossible to carry out such
actions, so their improve ment (separately) using the technological capabilities of
microe lectronics, such as increasing the operating frequency of the element base,
reducing the size of the topological elements, etc. so-called extensive road that
has already reached the limits of microelectronics facilities submicron range.

Similar results to improve the resolution of the DAC and ADC 10 — 100
times obtained in the framework of quantum theory of measurement conversion
by using attenuators — divider Trotsyshyna and its modifications, instead of the
classical Kelvin divider. The main element of the principal advocates the use of
quantum measurement scale that contains all possible (quantum point scale),
whereas classical approaches and models use only a small part of them, such as
8- resistor divider Kelvin number of points = 8, and for couples from attenuator —
divider Trotsyshyna number for 8 resistor chain can be (depending on the type of
converter) 22 — (coincidence) 166 - (double coincidence) 169 — (total —
difference), 247 — (combined). At present, there are no chips DAC and ADC
with programmable and adaptable parameters that gave rise to a huge range of
issue (thousands), which must be chosen each time, and setting them to change
and adapt their performance transformation is impossible. At the same time
adaptive signal processing techniques and programmable IBCs are of great
importance and no products equivalent FPGA for digital circuitry inhibits the
development of measurement instruments and implementation of innovative
digital technologies.
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MOJEJITHUPOBAHHUE NAPOXUIKOCTHOI'O PABHOBECHA
NP MMOJABU/KHOM Y IIPABJIEHUU MTPONECCAMHU
PEKTH® UKALITUHN

acn. A.P. lllenkyc, kano. mexh. nayx, ooy. U.JI. Jleguyk, kano. mexH. HayK,
ooy. BA. Tpuwxun, IBH3 "VIXTY", 2. [Tuenponemposck, 0-p mexu. Hayx,
npog. B.U. Kopcyn, /IBH3 "HI'Y", 2. /[nenponempoecik

BaxaeHmmmu 3aja9aM ¥l yIIp aBIEHHUS TIPOIECCOM PEKTH( U KANH OC TAIOTC
CHIDKCHHE 3aTpaT Ha €T0 BeJICHHE W MOBBIICHHUE 3¢ (QEKTHBHOCTH pa3eiCHHU .
Pemenne obecmeunBaeTcss NPUMEHEHHEM HOBOTO KJIacca CHCTEM — CHCTEM
pacnpeneneHHOTO  (HOABIDKHOTO)  YNpPaBICHUS, BO3MOXKHOCTH  KOTOPBIX
uccnenoBansl B pabote [1]. OgHako NpUBEJCHHBIE Pe3yIbTAaThl IIOJYyYEHBI C
UCTIOJIb30BAHUEM MOJENM MpoIecca, HUMeEIoIel CyHIeCTBEHHbIE HEJOCTATKH.
Lempsto maHHOW paboThl sABIETCS YCOBEPILIEHCTBOBAaHHE MOJENH Mpolecca
pexduKanuM MyTeM HWHTerpaluu B HeE MOACIM IMapOXHAKOCTHOTO
paBHOBECHSI.

Jnst mocTKeHUs Lelu BbIOpaHa Mozels ()a30BOTO paBHOBECHS M Ha €6
OCHOBE pa3pabOTaHBl aITOPHUIMBI pacueTa COCTaBOB pPABHOBECHBIX (a3,
TeMIIepaTyp KHIEHUS JKAAKHX W KOHAEHCAIMH MapooOpa3sHBIX CMecei,
NPUTOAHBIX JUIS pacuera Kak OWHapHOH, Tak W MHOTOKOMIIOHEHTHOH
pexmbukanun. Jloka3zaHa aJeKBaTHOCTh TIOACHCTEMBI IIyTeM CpPaBHEHHS
pe3yNbTaTOB, O IyYEHHBIX C IOMOIIBI0 Pa3padOTaHHON MOJENH, M Pe3yIbTaTOB
MOZETHPOBAHKUS B CIEHUATU3UPOBAHHONW MporpaMMHON cpexe Aspen Plus u
9KCIIEPUM EHTAIBHBI X JaHHBIX.

IIpoBeneHsl ~ MMUTALMOHHBIE  HCCIEJOBAHMA  C  KCIOJIb30BaHUEM
YCOBEPIICHCTBOBAHHONH MOJENM Ipoliecca peKTMUKalyuu, B KOTOPYlo Oblia
UHTETpUpOBaHa MoOJenb ()a30BOr0 PaBHOBECHS, W IIOJIy4EHBI CTaTHYECKHE
XapaKTepUC THKHU P EKTU( NKAIMOHHBIX KOJIOHH 10 KaHaJy "MECTO BBOJA CHIPbS —
Ka4ecTBO TNPOAYKTOB pasfelieHHs", HOCAIIUME OSKCTPEMAallbHBIA  XapakTep.
[Toka3aHo, 4TO momyuIeHHE 00 MACAIBHOCTH Pa3leisieMOd CMECH CyIIECTBEHHO
CMEIIAET PACCUUTBHIBAEMYIO TOUKY DKCTPEMYyMa.

IMpumenenne Moxmenn (a30BOTO PABHOBECHS II03BOISIET 3HAYHTEIBHO
MOBBICHTh TOYHOCTh MAaTEMAaTHIECKOTO 00ECIeUEHHsI CHCTEM aBTOMAaTHYECKOTO
HOJBWKHOTO YNPaBICHUS MPOIECCAMH MHOTOKOMIIOHEHTHOH peKTH(HUKAIH U
MOJKET HCII0JIb30BAThCSI B CUCTEMaX O THMAJIBHOTO, aJall THBHOTO YIPAaBICHHUS.

Cuncox suteparypor: 1. Jlesuyx M.JI. Criocob ynpaBieHHus MPOIECCOM peKTUGUKAIIN C
MOMOIIBIO PacHpeAeIeHHBIX YIpaBisomux Bo3aelcreuii / U.JI. Jleguyk, A.P. Lleiikyc,
B.A. Tpuwxun // Bicaux HTY "XIII". Cepist: HoBi pimeHHst B Cy4YacHUX TEXHOJOTIIX. —
2015. — Ne 14 (1123).— C. 100-105.
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OIIEHKA ®AKTOPA PUCKA MEXIIOJYIIAPHOM
ACUMMETPHUH MO3I'OBOI'O KPOBOOBP AIIIEHUA

ooy. A.H. llleun, HTY "XITIH", 2. Xapvros

PaccMoTpeHBI BONMPOCH aBTOMATH3AIMH JAMATHOC THKH KPOBEHAIIOJTHEHU S
TOJIOBHOTO MoO3ra. B KadecTBe MCXOIHBIX NAHHBIX HCIOJIB3YIOTCSA PE3yJIbTaThl
UMIICIAHCHOTO O0cCJeNoBaHusl TanueHTa. Imme nanceie (peorpadudeckue)
METOJBI HCCIICJIOBAHUS OTPAXKAIOT N3MEHEHNE KOMIUICKCHOTO COINPOTHBIICHHS B
MEXK3JIEKIPOAHOM IPOCTPAHCTBE IPU IPOXOKACHUU IIyJbCOBOM BONHBL B
JaHHOM CIy9ae HCIOJNB3YIOTCA Ppe3ylbTaThl peodHnedamorpapuaeckoro
o0ciieloBaHus, NpPHU  KOTOPOM  DJEKTPOABl  HAKJaJbIBAIOTCS  Ha  JiBE
CUMMETpPUYHBIE 00JACTH TOJIOBBI MalyeHTa. [10 OKOHYaHUM SKCIIEPUMEHTA MPH
HEOOXO IMMOCTH MOXKET OBbITh MpOBEJICHA TNpeaBapuTesbHas o0paboTtka
HOJYyYCHHBIX JAHHBIX. Takas HEOOXOJMMOCTb MOET BO3HUKHYTh IpH
BO3JICHCTBUM Ha pe3yJbTaThl O00CJeNOBaHHMS Kak OOBEKTHBHBIX, TaK H
cyObekTuBHBIX (pakTopoB. Ha cienyromiem srtame BBIZENSIOTCS XapaKTepHbIE
TOYKH [JBYX OTBEICHHH peodHIedamorpaMMBl, KOTOpHIE B JaJIbHEHIIEM
UCTIOJIB3YIOTCS [UI BBIYMCICHHS aMIUIMTYIHBIX, BPEMEHHBIX W MHTETPATBHBIX
napaMeTpoB U IOKa3aTesied CUTHajoB. [{yg 3TUX mapaMeTpoB M INOKa3aTelel
CYIIECTBYIOT (DU3MOJIOTHUECKHE HOPMBI C ONPEACICHHBIMH TPAHHIAMH HX
n3MeHeHns . Ha OCHOBaHMM 3THX HOPM M TPAHUI] AMATHOCTHUPYETCS! COCTOSIHUE
KPOBOOOpAIIEeHNS U TOHYC COCYJOB TOJIOBHOTO MO3ra IO NPAaBOMY H JIEBOMY
noxyuapusMm. Ocoboe MecTo 3aHMMaeT aHajIH3 MEXIIOJYIIApHOW acCHMMETPUH
KpPOBCHAIIOJIHEHUS ~ TOJIOBHOTO ~ MoO3ra. OJTa  acHMMETpHsi  3aJIOKeHa
(U3MONIOTUYECKH M, KaK M JpYrue MoKa3aTeJd, HMEET ONpEeAE/ICHHbIE HOPMBI U
rpanunbl. [l aHanu3a COCTOSIHHS O0CIEeJyeMOoro NalueHTa Ha OCHOBaHUH
paHee BBIYMCICHHBIX IapaMeTpPOB M IOKa3aTeleld, a TaKkKe C Y4YEeTOM €ro
(hU3HONTOTHIECKUX 0COOCHHOCTEHH, oTpeeNaeTCs K03 PUIHEHT
MeXnonymapHoit acuMmmerpud. CpaBHeHWe 3Toro  Kod¢dummeHTa Cco
CTaTUCTHYECKUMH HOPMaMH TTO3BOJISIET IMATHOCTHPOBATH HAJIMIUE TIPEBEI IICHUS
€CTECTBEHHOW aCHMMETPUH KPOBEHAIIOIHEHHMS IPABOTO WIIH JIEBOTO MOJyIIAPHSL.
CBoeBpeMEeHHOE OOHApPYKXECHHE JTOTO TIPEBBIMICHUS II03BOJIICT OIEPATHBHO
NPHUHATH PEIICHHE O METOJaX JICUCHHs C IEJIbI0 HEeJONMyNIeHHsS 000CTpPEeHUs
3a00JIeBaHUH, CBA3AaHHBIX C HEJOCTATOYHOCTBIO MO3TOBOTO KPOBOOOpAIICHUS
(HMK), a B 0c0060 TDKENBIX CIIy4asiX ¢ OCTPO HEJOCTATOUHOCTHIO MO3TOBOTO
kpoBooOpamenus (OHMK). Metonuka peanu3oBaHa B BUJE HPOTPAMMHOTO
o0ecrieyeHuss U anpoOUpoBaHa Ha TECTOBBIX CUTHamaX. AHanu3 MpPOBEICHHOMN
anpo0anuy MO3BOJIMJI C/EJaTh BBIBOJ O BO3MOXXHOCTH aBTOMAaTH3aLlUH
00pabOTKH pEe3yJbTaTOB JAaHHOTO BHJI@ MCCJICJOBAaHMH B JiedeOHOH W
JMarHOC THIECKOH IIPaKTHKE.
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PABPABOTKA HEUETKOMN HEMPOHHOM CETH 51
UCKYCCTBEHHON UMMY HHOM CUCTEMBI HA OCHOBE
TEHETUY ECKOI'O AJITOPUTMA

Kano. mexu. Hayk, 8.1.c., O.U. lupseea, UHuBT MOH PK, 2. Aimamul

B HacTosimiee BpeMs CyIIECTBYeT IIMPOKUH Kpyr paboT B oOmactu
MEIUIMHBI,  KAacaloIUXCS  PasBUTHS ~ METOJOB  BBIYUCIHUTEIBHBIX U
MH(GOPMAIMOHHBIX TEXHOJIOTHH IUIS TOJydeHHS pe3yNbTaToB IO 00paboTke
JIAHHBI X JUISl TUATHOCTUKU W JiedeHHs 00 Jie3HeH manue HToB. B cBsi3u ¢ Tem, 4T0
3a/laud, CBS3aHHBIE C BONPOCAMHU MEIUIMHBI UMEIOT BBICOKYIO CIOXXHOCTH U
HEOTPEEeNIeHHOCTh, HCIIO Ib3YIOTCS TaKHe METOIbl MHTEJUIEKTYaJbHBIX CHCTEM,
KaK HeYeTKas JIOTWKa, HCKYCCTBEHHbIE HEHPOHHBIE CETH U TEeHEeTUYECKHE
ANrOp UTMBI.

JlanHble MeETOAbl NPUMEHEHBl I MOJyYeHHUS pe3ylbTaTOB CHHTE3a
WCKYCCTBEHHOW MMMYHHO CUCTEMBI, HCIIOJIB3YIOILEICs B HAacTosALIee BpeMs s
pelIeHus 3ajad, He TOJIBKO CBSI3aHHBIX C INPOTEKaHWEM HMMYHHBIX IPOLECCOB
opraHu3Ma, HO W JUISl TPWIOKEHHS K HHOOPMAIMOHHBIM H TCXHHYECKUM
3agadam [1].

I[lpu aHanmu3e W CHHTE3e HWMMYHHBIX CHCTEM BO3HHKAaeT TpodiieMa
napaMmeTpUIecKoil HEOTPENeNeHHOCTH, Ul PelleHHs] KOTOPO# HCIOJIb30BaHa
METOJIONIOTHSI HEYETKUX CHCTEM ympaBlieHus. [1oTy4eHbl HeYeTKHe MHOYKECTBa
JUIS CBOMCTBAa opraHm3Ma '"Bo3pacT', KOTOpbIE HapsAy C IPYTHMH CBOMCTBa
OpTaHu3Ma 4eJoBeKa HCIOJIb30BaHBI sl pa3pabOTKU MpaBUi HEYETKOH JOTHKHU
U TIOCTPOCHUS  HCKYCCTBEHHOM  HMMMYHHOM  CHUCTEMBI  ONTUMHU3ALUHU
TepaneBTUYECKU X JI03 JIEKApCTBEHHBIX cpeAcTB [2]. OHAKO, UCXO JHBIC JaHHBIC
VIS Hee SIBILIIOTCS CyOBEKTHBHBIMH W HE BCEI/ida OTPakaroT MOBEICHUE
peanbHOM cucteMbl. [[ng pemieHus JaHHOW 3aJadyMl HCIOJIb30BaHAa HeEYeTKas
MHOTOCJIOIfHAasT HEHpOHHAs CeTh, B KOTOPOM CJOM BBINOJHAIOT (YHKIHA
3JIEMEHTOB CHCTeMbl HedeTkoro BeiBoga [3]. Ha ocHoBe mnpumeHeHus
TCHETHYECKOTO alTOpUTMa TMOJYYCeHBl pe3yiabTaThl Tporecca oOydeHUs
HEYETKOW HEHPOHHOW CeTH B BUJE ONTUMAIBHBIX 3HAYECHUH MapameTpoB
CHUCTEMBI.

Cnucok turepatypsl: 1. Dasgupta D. Recent Advances in Artificial Immune Systems: Models and
Applications / D. Dasgupta, S. Yu, F. Nino // Applied Soft Computing Joumal —2011. — Vol. 11. —
P. 1574-1587. 2. Shiryayeva O.I. Investigation of artificially immune system with using of fuzzy
logic / O.I Shiryayeva, T.G. Denisova. — HoBocubupck: BpmucIuTeIbHBE TEXHOJIOTHU
(copmecTHplii  cOopHHUK JkypHanoB ¢ "Bectnuk KasHY. Cepus wmaremaruka, MeXaHUKa,
unpopmatuka"). — 2015. — C. 209-217. 3. Bracog KII. Teopus aBTOMaTMIeCKOrO YTIpaBJICHHUS.
VYuaedHoe nocodue / K11 Buacos. — X.: T'ymanurapHblii uenrp, 2007. — 526 c.

76



lMpo6nembi uHghop Mamuku u modenuposaHusi, Odecca, 2016

PA3PABOTKA KOMITBIO TEPHOM UI'PHI JIJI S IOATOTOBKH
ITEP COHAJIA IO TY IIEHHUIO JIECHBIX IIOKAPOB

0-p mexH. Hayk, npog. B.I! Illepcmiok, kano. mexH. HAyK, 00Y.
M.B. ’Kapukosa, XHTY, 2. Xepcon

W3BecTHO, 4TO HamboNee HWHTCPECHBIM H YBIICKATENBHBIM CIOCOOOM
NpHoOp eTCHUS HaBBIKOB SABJICTCS MCIOJIB30BAHNE HTPOBBIX METOJIOB 00 YUCHHS.
OO6yuaromas urpa o0JlalaeT BaXHBIMH II€ JATOTHYECKUMH KOMIIOHEHTAMH —
YEeTKO MOC TABICHHOM IeTIBI0 00YYEHHUS U COOTBE TCTBYIOIUM €1 pe3ysIbTATOM.

Jlokiag TOCBAIIEH ONHCAHHWIO Pa3pabOTKH  KOMMBIOTEPHOH  HIPHI
Firefighter mis moAroToBKM CHEMUATUCTOB IO TYLICHHUIO JIECHBIX MOXKapOB IS
CIIy’OBI 10 4YpEe3BbIYAHHBIM CHUTyallUsM B paMKaX €BPOINEHCKOro IpoeKTa
Erasmus+ "GameHub: University-enterprises cooperation in game industry in
Ukraine".

Bynyun OCHOBaHHOM Ha  peajbHOH MM UTAI[MO HHO U MOJENn
pacnpocTpaHEHHsl JIECHOTO TM0apa, BCTPOEHHOW B MIPOBOM JBW)KOK Ha
0a30BO¥ TeOMH(OPMANMOHHONH CHCTEMOMW, coOJepikamedl MHOMXECTBO KapT,
OTpaKaroIINX peaNbHBIC JIECHBIE MAacCCHBBI FOKHOW YacTH YKpaWHBI, Hrpa
Firefighter mo3BomnseT IMUTHPOBATh CHTyaIlH, MaKCHMAJIBHO TPUOIMKEHHBIE K
peaNbHBIM, B YCIIOBHU IX HEOIIPEIENICH HOCTH U PHCKA.

Wrparomuii MOXKET B TeMIIE peaabHOTO BPEMEHU DPEIaTh 3aJaud OLCHKH
00CTaHOBKW, BBIBJICHHS LEHHBIX 3allUIIAEMBIX OOBEKTOB, HAXOIANIUXCS B
YCIOBHAX PUCKA, X PAHXXUPOBAHUS IO CTEIEHH OMACHOCTH, BBIACIICHHS Hapsaa
CHI U CPEIACTB IS TyUICHHS MOXKapa W3 HMMEIOIUXCA B PACHOPSDKCHUH, U
HOCTEIyI0IEero BHIOOpa MepOnpUATUil 0 HEMOCPEACTBEHHO JIMKBH ALK O4ara
nosxapa.

Urpa Firefighter ocHoBaHa Ha cIieHApHOW HWrpPOBOM MOJEIH, KOTOpas
MO3BONAET 3alKChIBATH IIOCIEAOBATENIPHOCTh AEHCTBUII B MPOTOKOJN U
BIIOCJICICTBUM MEPEUTPHIBATh TE€ HJM HHBIE AacleKTsl NPUHATHIX pELIeHH i,
OLIEHUBAsI Pa3HUIly B IOJy4aeMBIX pe3yibTaTax. Takum 00pa3oM, CHEeIHaINCT
MoXeT "urpag" TONYYHTb W 3aKpelHTh TpeOyeMble HABBIKH pPEUICHUS
NPAKTHIECKUX 33/1a9 MO JINKBUTAINH JIECHBIX II0’KapOB.

Kommeroreprass wurpa Firefighter mpennasHaueHa s mpUMeEHEHHS Ha
TPEHHHTOBBIX 3aHATHAX B KOMIIBIOTEPHBIX 3alaX, M IO3BOJISICT 3HAUYHUTENBHO
MOBBICUTH 3¢ PEKTUBHOCTD U KAa4€CTBO OOYYEHHS CIELUAIUCTOB MO TYILICHUIO
JIECHBIX OKapOB CIy>KOBI IO Ype3BBIYAIHBIM CHUTyalUsIM.
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MATEMATHYHA MOAEJb BATATOKOHTYPHOI'O
TEIIVNIOOBMIHHUKA 3MIEBHUKOBOI'O THUITY

LI, Ilumixoea, Incmumym menexo MyHiKayiti i 2100a1bHO20
ingpopmayiiinozo npocmopy HAH Ykpainu, m. Kuig

Po3pobiiena MaremaTH9Ha MOJENb OCHOBHOI 3a71adi MOIIYKY parlioHaJIbHUX
3HA4YEeHb MapaMeTpiB TEIJIOOOMIHY y KOHTypaX TeIIo0OMIiHHHWKA 3Mi€BHIHOTO
THIy 3 HarpiBaJbHOIO AaKyMYIIOHY0i eMHICTI0. Po3paxyHOK BKmodae B cebe
CTBOPEHHS MaTeMaTW4HOI JiHiffHO3amexHOi Momeni, ska mependadae
TEIJIOMacc 00 OMiH KOHTYpPiB:

00 t
T 1(XI’)JFT10)1 661"’91(961 1)=06,(x 1)
ot 0x, ’ ’
00, (x, 1)
T, %+ 0,(x, 1) =0b,0,(x; 1)+ b0 (t);
00,5(x,1) 00
T, %+T3032 6x3 +03(x5)=04(xy1);
2
664(}6’2!)
T, T+ 04(x20) =by0,4(xy,1)+b365(2);
005 (1) by
T, -2 +0.(t 0,(x,1)0x, +
s s(0=7 J 2 (x 1)
bs je (x, 1)0x, +b505 (1) + b,
[
T, ae§(¢)+e (1) = b,0 (1) +bg0, (1);
t
00, (1)
T; (;—tJF 07(2) =bg0s(2) +bg0;(2)+05(/1);
00 (t
Tq jt( ) +05(t) =b40,(t)+ b,05(2).
ne T; i:l,_S — xoedilmieHTH; ¢ — yac; O — TemmepaTypa Ha BXOJi €MHOCTI, X —
npocTOpoOBa KOoOpAWHATa; / — JOBXKMHA TemwmooOMiHHMKa (Tpy0); ¢ —

TEMJIOEMHICTh TEIUIOHOCIS; 0 — KOe(iieHT TemJIooOMiHy MDK TEIUIOHOCIEM Ta
BHYTPIIIHBOIO TIOBEP XHEIO CTIHKH; ® — HIBUAKICTH; p — MEPUMETP MOMEPEUHOro
nepepidy; S — IUIoma TMOMEPEYHOro Mepepidy; b — BIAHOMICHHS IUJIONI 0
MIITBHOCTI Ta TEMJIOEM HOCTI.

MaTemaTH4Ha MOJENb MICTATh YOTHPHW JMHAMIYHI €JIEMEHTH, sKi 3aJaHi
TEIJIOHOCISIME Y KOHTypax (puc.).
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Puc. PozpaxyHkoBa cxeMa 3Mi€EBUKOBOTO TEIJIO0 OMi HHHKA.

YoTupHu CTIHKKM KOHTYPIB 3a/laHi B CHCTEMi PiBHSIHb BOHH HATPiBalO ThCs 3
HEOHAKOBUM Koe( IlliEH TOM TEMJIONPOBIAHOCTI 30BHI Ta B CEpEAMHI MalOTh
pisHy  Temmeparypy  oto4yeHHi. ~ OTpumMaHa ~ MOAENb  3MIEBHKOBOTO
TEIJIOOOM IHHUKA JO3BOJISE aJeKBAaTHO OIMIHUTH JWHAMIYHI  XapaKTCPUCTUKH
amapaty B IIHPOKOMY [Hama3oHi 3MiHH pexuMy pobotd. Pospobneny

MaTeMaTHYHy MOJETh MO)KHAa BUKOPHUCTOBYBATH UIS PO3PaXyHKY PI3HHX THIIB
TeIJI000M IHHU X allapaTiB.
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PO3HECEHU MMPUHOM TA BOPOTHE A 13 3ABMUPAHHSMU

acn. A.A. Apemenxko, 0-p mexu. nayx, npog. L.B. Tpoyuwun , Odecvra
Hayionanvua axaodemis 3¢ s3ky im. O.C. I[lonosa, m. Odeca

CygacHi MeTomH e(peKTUBHOTO BHKOPUCTAHHSA Paio4acTOTHOTO Pecypcy
(ipu 30ep exxeHHi, 1 HaBiTb 30 UTBIIEHHI MPOITYy CKHOI CIIPOMO’KHOCTI paliokaHaIy)
3aCHOBaHI Ha BHKOPHCTaHHI AHTCHHHX pENIITOK, 3a JOIOMOTOI0 SKHX
peanidyeTsC s Ik 0araTo CTaHIIWHMIN HOCTYII, TAK i PO3HECEHUH IPUIHOM.

Curaami, siKi nepeaao ThCs MO0 paioKaHaly, MiJJISATaloTh Ail pI3HOTO POIy
3aBaj. Ilo MOXOMKEHHIO 3aBaj MOXXHA HOJUIMTH Ha 2 BUAM: IITY4HI Ta
TIPHUPOJHI.

B 3anexxHOCTi Bif XapakTepy Hii 3aBaJu Ha KOPUCHUI CUTHAN PO3PI3HAIOTH
QIUTUBHI Ta MYJbTUIIIKAaTUBHI 3aBaad. AJUMTUBHI 3aBajd 0O0yMOBIEHi
HasBHICTIO B cepejii pPO3MOBCIODKEHHS CTOPOHHIX paaio BHUIIPOMIHIOBAY iB
PI3HOMaHITHOTO 1O X0 [uKeHHs. OMHUM 13 pakTopiB, 110 HETaTHBHO BIJIMBAE Ha
SKICH1 XapaKTepUCTUKH MOOUIBHOTO 3B’SI3Ky € 3aBMHUpPaHHSA, SKi BHKIHKaHI
06araTonpoMeHEeBUM PO3ITOBCIOHKEHHSAM PAaJio XBUIIb.

Ilepen THM sIK MOTACTH HA BXiJ NPUAMAaTbHOT aHTEHH, BUIIPOMIHIOBaHA
AHTEHOIO Tepe/iaBava eJIEKTPOMAarHiTHa XBHJIS 3a3Hae Oarato 3MiH. BoHa mMoxe
HNPUXOTUTA IO MPSMOJIHIAHIN TpaekTOpii, OTMHATH BUITYKJy MOBEPXHIO 3eMUIi
Ta THepenoHH, BinOMBao4IuCh Bin ioHOchepn abo HazeMHHX 00’ekTiB. Takum
YIHOM MEXaHI3MHU PO3MOBCIODKEHHS PaioXBHIb MOXYTh Oy TH Pi3HOMAHITHI:
BiJl PO3MOBCIOJDKEHHS Yy BUIBHOMY NpOCTOpi A0 BigOMTTA, madpaxmii Ta
poscisHHA. Pe3ynbTyrounii curHan Oyne mpeAcTaBIATH i3 cebe CynepHOo3UIi0
CUTHAly, SIKMH NOpUHIIOB MO mNpsMild TpaekTopii Ta mepeBinOMTUX Komiil 3
PIBHOMAHITHUMH aMILIITYy IaMu 1 ¢azaMu. AMIUTITYId CHTHAJIiB MOXYTh 5K
JIOMIaBATHCS, TaK 1 MOBHICTIO BigHIMaTHcs (MOrJuHATHCH ). JlaHe sIBHIIC HOCHTh
Ha3By 3aBMHUpaHHs (0e371a Ha 3M iHa PiBHS CUTHAIY).

OTxe, PO3BHTOK METOMIB 0araTo CTaHIHHOTO NOCTYIly 3aCHOBAaHWX Ha
BUKOPHCTaHHI TEXHOJOTIH MPOCTOPOBOTO Ta TOJSPHU3AIIMHOTO PO3HECCHHS, a
TaKOXX 00'eTHAHHS Tpa AUIIHHIX TeXHOJIOT i YaCTO THOTO, 9ACOBOTO Ta KOJOBOTO
posainenaa. CydacHi MeTroqu e(EeKTHBHOTO BHKOPHUCTAHHA PaiodacToTHOTO
pecypey (mpu 30epexeHHi, i HaBiTh 30 UIBIIEHHI MPOIYCKHOI CIPOMOMXHOCTI
paniokaHally) 3aCHOBAaHi HA BHKOPUCTAHHI aHTCHHUX PEIIITOK, 332 JOTIOMOTOI0
SAKHX peaiizyeThCsl K 0arato c TaHIIHHHUNA NOCTYI, TaK 1 pO3HECEHUH MPUHOM.
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IHTEJTEKTYAJIb HUM KOPETSALIMHUN AHAJIIBATOP
CUTr'HAJIIB BIOCEHCOPHMX IEPETB OPIOBAYIB

c.n.c. PA HApemux, JIHY im. I @panka, m. Jlbeie

Po3poGiieHo Meron aHamizy Ta ineHTH( ikarii iHp OpMaIifHUX CHT HAJIIB JIIS
HOBOTO THNY adiHHMX OIOCEHCOPHHX MATPUYHHX IEpeTBOpIOBadiB Ha 0asi
nopyBatoro kpemHiro. [lopyBarmii kpemuiii ([IP) - mepcrnextuBHUI
HAHOCTPYKTYpOBaHUI CEHCOPHUM MaTepiall, SIKHH XapaKTepU3yeThCS BUCOKHM
BIUIMBOM il JOKAIGHUX MIKPOIOJIIB afcopO0OBaHUX Ha ITOBEPXHI MOJEKYyT Ha
MEXaH{3M TIIepeHoCy HOCiB 3apsaiB. Mosudikamis HOBEpXHI MOPYBATOTO
KPEeMHII0 BHACHiOK KOMIUIEKCOYTBOPEHHS AaHTHICH-aHTUTIIO B Mpoleci
peecTpalii IMyHHHX peakiid 3MiHIOE HOTo BOJbT-aMIEpHi, BOJbT-papanHi Ta
iMnenaHcHi napamerpu. s aHanizy 3MiH esektpodiBuuHu X napametpis 1P B
npolieci peecTpariii 010 XIMIYHUX peakiliii, KOKeH eJeMEHT CEHCOPHOT MaTpHIli
NPEICTABIIAETECSA JIHIMHUM  CJICKTPUYHUM  YOTUPHUIOIOCHUKOM  ("4OpHHUM
SIMKOM") 3  IHAMBIIyaJbHOK EKBIBAJICHTHOIO CXeMOIO 3aMIilllCHHSA Ta
IHIWMBiAyaJIbHUM  KOMIUIGKCHHM  KoedilmieHToM Tnepenadi. KoMruiekcHUR
KOoeiieHT mepenadi J03BOJIAE iMCHTU(IKYBATH 00’ €KTH 1 MPOIECH CEHCOPHOT
MaTpuili Ta KIHETUKY iX 3MIiHH, OCKUIBKM BOHH  XapaKTePH3YIO ThCS
IHMBiAyalbHUM Y 9aCTO THUMH BiIKIMKaMU.

IToOymoBa iHWMBiTyaTPHNX KOMIIIEKCHAX Koe(illieHTIB mepenadi eJIeMeHTIB
CEHCOPHOI MAaTpHIli peanizyeThcsi Ha OCHOB1 KOpENALIHHNX METOIIB aHalizy Ta
00poOku curHamiB. Ha BXiJl KOKHOTO €JIeMEHTa CEHCOPHOI MaTpHIli MOJA€E ThCS
30y/DKYIOUM CHTHAal 3 MapaMeTrpaMy OJM3bKUMH A0 OiJloro ImyMmy, SKUN
PO3TIAAETHCS SIK KJIACUYHUH 0-KOpEJIbOBaHUH mpotiec. SIKIo Ha BXij JiHIHHOTO
YO THPUTIOJIFOCHUKA -CEHCOPa MOCTYIAE TECT-CHTHAaJ, aBTOKOPEIALiHHY (YHKIIiI0
Cix(T) IKOTO MO’Ha Ipe ACTABUTH O-QYHIIEI0, TO B3aEMHA KOp eI HA (yHKI[isg
Cx(t) MDK BXigHUM 1 BUXiZHMM curHanamu, Oyje piBHa iMIyJbCHI
XapakTepuc THIi cucTeMu, a @yp’e-00pa3 aBToKOpenAniiHOT QyHKIII BUXiTHOTO
curHany Cyy(7) piBHuii KBaJpaTy MOJYJIA TEpeaaTodHOT Py HKILii:

TF{ Cyy(1)} = [HV)] = [W(2rjv).

MoyensHI TpEACTaBICHHS I{HAWBIAyabHUX XapaKTePUCTHK KOXXHOTO
CEHCOPHOTO €JIeMeHTa MaTpHIli 30epiraroThcsl B OHOBIIOBAIBHIM 0a3i JaHHX 1
MOXYTh YTOYHIOBATHCH MHpOIeIypaMU KaTiOpOBKH Ta HAa OCHOBI pe3yIbTaTiB
BuUMipiB. ImeHTudikamis peecTpoBaHMX MPOLECIB BUKOHYETHCSI METOOM
CHIBCTABJICHHSI OTPUM aHU X CIIEKTPAIbHUX Ta KiHE TAYHU X MTApaM eTpPiB €JIEeMEHTIB
CEHCOPHOT MaTpHUIi 3 IX MOJACIILHUMHU TIpe AC TABICHHAMH B 0a31 JaHU X.
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METHOD OF DATA PROCESSING OF RADAR MEASUREMENTS

graduate student D.V. Yegorov, Belgorod state national research
university, Belgorod, Doctor of Engineering, professor of chair
mathematical and software of intelligence systems N.I. Korsunov, Belgorod
state national research university, Belgorod

Over the past half-century surveying has achieved great success, than in the
entire previous history, which is associated with the use of data received from
the satellites, the advent of computers and electronic measuring devices. Modern
computers allowed to analyze large amounts of information, used in surveying
new mathematical development, to give a new impetus to the development of
theoretical geodesy in parallel with the progress of mathematics and information
theory.

This article describes the steps and presents the results of the algorithm for
determining the spatial coordinates of radio sources based on goniometric
direction finding method and the method of one-parameter sets.

To determine the coordinates of points that can be used later as a shooting
justification points or points, whose coordinates need to solve any other
problems, there are many different methods. Some of them may be used in the
case of the binding moves to geodesic basis points. Virtually all these methods
are based on the angular measurements. Currently, due to the widespread
introduction of technology into EDM production an opportunity has occurred to
quickly and efficiently, instead of the corner, make linear measurements, for
which external conditions, centering and reduction have much less influence than
the corner.

The described method of data processing of radar measurements, is
implemented. The experiment is directed on establishment of dependence of
root-mean-square deviations, SRE and spherical coordinate system on medium
deviation of measurements at different values of parameters.
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