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COMPARATIVE DESCRIPTION OF SOURCES OF TROUBLE-FREE FEED OF DPCS

All topologies of sources of trouble-free feed that have the applications in DPCS are considered. The advantages of sources of
trouble-free feed considered in the «on-line» topology in details. In case of anomalous electric digits the presence of galvanic upshot
between an entrance and exit results in a volume, that the action of electric peak of digit is assumed by the rectifier of source of
trouble-free feed, and the feed of loading proceeds swimmingly and failures.

The fundamental features of topology of «off-line» are considered with modern modernization. It is indicated on a limit application of
this technology, as cheap sources of trouble-free feed. These recommendations on application of sources of trouble-free feed after the
topology of «on-line» with double transformation of tension. Considered sources of «line-interactive» of the improved modification with
delta transformations in that more exact regulative element-compensative transformer is used, with the aim of reduction of hindrances,
improvement of work and expansion of range of initial tension different additional devices are used.

With the aim of realization of commutation for the receipt of the step stabilizing of initial tension an autotransformer is used, that
promotes or reduces initial tension on 12%, extending the limits of range of this tension the same. Due to commutation of winding of
autotransformer in the interactive sources of trouble-free feed in case of transition of feed from a network on a feed from a storage
battery salutatory treason of tension, frequency and form of initial tension takes place far fewer, than in the sources of trouble-free
feed as «off-line», in that commutation is absent.

It follows from resulted, that the sources of trouble-free feed with double transformation of tension are most perfect, especially
from delta transformations that are most reliable. The sources of trouble-free feed of this type it is expedient to apply for the feed of
DPCS, stations of the local calculated netwaorks, file servers, in those cases, when quality of power supply is qualificatory for computer

centers.

Keywords: trouble-free feed; off-line; on-line; DPC; Delta Conversion On-line.
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Bapianr 3acrocyBanHa 6aieciBCbKHX MeETOZIB
AN MawnHHOr0 HaBYaHHA WTYYHOIo iHTENEeKTY CHCTEMH MIATPHMKH
NPUAHATTA piweHb y 60poTbbi 3i cnamom

NigTPHMKK NPHAHATTA piwenb y 60poTs6i 3i cnamom.

3anponoHoBaHo BapiaHT 3acTocyBaHHA 6aHECIBCLKHX METOZIB A1 MAWHHHOI0 HaBYaHHA WTYYHOIO iHTENEKTY CHCTeMH

KniouoBi cnoBa: 6arieciBcbki METOOM; MaLLWHHE HABYAHHS!; LTYYHWVA IHTENEKT; CUCTEMM NIATPUNMKI MPUIHATTS PilleHb; cnam.

Bcemyn

Yasimo cobi, 110 cucTeMa TiATPUMKU TPUHHATTS
pimens (gani — CIIIIP) npuiiMmae pillieHHA, YU MOK-
Ha BUKOPHUCTOBYBATH OTPUMAaHE IMOBiJOMJIEHHS, II[O
HATiHIII0 eJeKTPOHHOIO MOIITOI0, UM HOTo MOTpPio-
HO BigHecTu g0 cuamy. IHITUMU cjaoBaMu, cucTeMa
TEeCTy€ MOBiOMJIEHHS i 32 TOBUTUBHOTO PE3yJIbTATY
BiZICOPTOBYE Ile TOBiTOMJIEHHA [0 TaKWX, M0 MiJJIs-
raloTh BUKOPUCTAHHIO, a 38 HETAaTUBHOTO PE3yJIbTaTy
BiTHOCUTSH MOTO JIO cIIamy.

Cnam — ye enekmponhi, mexcmosi i/a6o myno-
mumeditini noeidomnenna, axi 6e3 nonepedHboi
3200u (3aMO61EHHA) CNOHUEALA YMUCHO MACOE0
Hadcunaromosvca Ha adpecy 1i020 eleKMPOHHOL No-
uwmu abo KiHyeée 061a0HAHHA AODOHEeHma, Kpim no-
eéidomnens onepamopa, npoéaiidepa 3 HAOAHHA NO-
caye [4].

Posrisimemo, 1110 Take TECTYBAHHSA IIOBiOMJIEHHS
B JAHOMY JTOCJIiI3K€EHi.

IIpukmazg recryBanua noBigomaenusa: CIITIP orpu-
MY€ IOBiTOMJIEHHA, CKAHY€ MOTrO0 i 3a BiICyTHOCTI 1eB-
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HOI 03HAKU CIIaMy yXBaJIIO€ PillleHH, 1[0 TeCTYBaHHSA
TPOUIIIIO TO3UTUBHO, TOOTO 1€ TTOBiTOMJIEHHSI MOMK-
HA BUKOPUCTOBYBAaTHU. ¥ pPasi HAABHOCTI IEeBHOI O3HA-
KU cIIaMy CHCTeMa IpuiiMae pillleHHsA PO HeraTuBHe
TeCTYBaHHS, i ITe TOBiIOMJIEHHS PO3MIIIYETHCA CEPE]T
TaKUX, III0 HAJIE}KATh IO CIIaMy.

KopucryBau mnepernsanae mepesik TOBiZoOMJIEHB
cuamy, 3 AeIKUMU O3HANWOMJIIOETBCA, 1 AKIIO BUPi-
urye, 110 IeBHE MOBiOMJIEHHA HE € CIIaMOM, TO Iie-
PEeHOCUTH HOTO0 MO IIEPEIiKy mparesgaTHUX II0Bimo-
MJIEHbB.

Tako:K KOPHUCTYBAY 0BHATOMJIIOETHC 3 IIPAIe3/1aT-
HUMU IOBiIOMJIEHHAMU i IPU BUPIIIeHH], 110 IeBHe
TOBiJOMJIEHHA € CIIaMOM, IIEPEHOCUTH HOT0 IO Iepe-
JIIKY IOBifOMJIEHDb CIIaMy.

ITimx wac TecTyBaHHA BUHHUKAIOTH HTOMUJIKH 1-TO
pony — BU3HAHHA IOBiJOMJIEHHA TaKUM, IO HaJe-
JKUTH IO CIIaMy, TOAi AK BOHO € (PYHKI[IOHAJIBHO IPU-
maTHUM. [ToMmmaka 2-ro poay — BU3HAHHSA HOBimo-
MJIeHHA (QYHKI[IOHAJIbHO HTPUAATHUM, TOLi AK BOHO
HaJIeXKUTh 10 cuamy [3].
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Memor 0docnidxcenns € onuc momeii CIITIP, 1o
Bijficito€e IIeBHi IMOBiOMJIEHHA 3 O3HAKAMM cCIIaMy i B
mporieci poboTu 3aificHIOE HAaBUAHHSA IIITYYHOTO iHTe-
JIEKTY IIO0 O3HAK CIIaMYy.

Ocno6éHa wacmuHa

IITupokuit KIac METOAIB MOJEJIOBaHHSA, IIPOTHO3Y-
BaHHA i KepyBaHHA, AKi cIpsaMoBaHi Ha 60POTHOY 3 He-
BU3HAUEHOCTAMU, I'PYHTYEThbCA Ha O6aiieciBCcbKOMY IIif-
xoni. BukopucranHa 0aiiecOBUX Mepe)K [JIA aHAJi3y
IIPoIIeciB Pi3HOI IPUPOAY, HiATBHOCTL JIOANHY Ta PYHK-
1IiOHYBaHHA TeXHIUHUX CUCTEM J03BOJIsIE BPAXOBYBaTHU
Ta BUKOPUCTOBYBAaTH Oy Ib-AKi BXifHi faHi — eKcmepTHi
OIIiHKY i cTaTucTruHy iH(popmailrito. Mepe:ki Baiieca —
I1e BUCOKOPECYPCHUI MeTO/ iMOBipHiCHOT'O MO/Ie TFOBaH-
HA IPOIECiB AOBiIBHOI IPUPOAY 3 HEBU3HAUEHOCTAMU
piBHUX TUTiB, AKUII 3a6€31eUye MOKINBICTH JOCTATHBO
TOYHOTO OIUCY IX PYHKI[IOHYBaHHSA, OIiHIOBaHHS IIPO-
THO3iB Ta moOyJOBY cCTEMU yIpaBainH4g [2].

dopwmysna Baiieca:

P(A[B) = P(B|A) P(A)/P(B),
e P(A) — ampiopHa iiMmoBipHicTE rimoTesu A;

P(A|B) — imoBipHicTs rinotesu A mpu HacTaHHI
noxii B (amocTepiopHa IMOBipHiCTB);

P(B|A) — imoBipHicTb HacTanHsa moxii B mpu icTun-
HOCTi rimoresu A;

P(B) — noBHa #imoBipHicTh HacTaHHA noxii B.

Byuo mposeneno 1000 tectiB. Oqun TecT — oxHe
moBimomaenHs (Tabu. 1).

360 TecTiB mokasao, 1[0 MOBiOMIEHHSI IPUAATHI i
BOHU [IifiCHO BUSIBUJINCA IPUJATHUMU B XOAi POOOTH.
440 TecTiB TOKa3aJo, 10 ITOBiJOMICHHSA HEIPUIATHI i
BOHU JiliCHO BUABWJINCS HEIIPUAATHUMU B XO/i pOOOTH.

Ane 60 TecTiB mokasajio, IO IIOBiJOMJIEHHS He-
IpUAATHi, ajle BOHU BUABUJIUCS IPUAATHUMU B XOMi
po6oru (momuaka 1-ro poxay). Ta 80 TecriB mokasaiio,
110 IIOBiOMJIEHHS IPUIATHi, ajie BOHU BUABUJIUCS
HenpuaaTHUMHU (IOMUJIKA 2-T0 POLY).

Tabruuys 1
Icropuuna indopmanisa
TecTyBaHHA
ITosurusue | Heratusue | Cyma
TIpame- IIpauesgarue 360 60 420
3IaHiCcTh
noBigomenns | Hempamesarae 80 500 580
Cyma 440 560 1000

Hani obumcaeMo dYacTOTHY WMOBipHicTb. s
IOTO KiJIBKICTh KOYKHOTO BUJY Pe3yJbTaTiB TeCTy-
BaHHJI IIOA1JIeMO Ha 3arajbHy KiJIbKiCTH TeCTiB.

3100yTi pe3yabTaTi HaBeqeHo B TabJI. 2.

Tabauys 2
YacrorHa iIMOBipHiCTH
TecryBanusa
T, = «t» T,=«» | Cyma
TIpanesaat- D, = Tax 0,36 0,06 0,42
HicTB )
HoBioMIeHHS D,=Hi 0,08 0,50 0,58
Cyma 0,44 0,56 1
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BusnauaemMo yMOBHY HMOBIpHICTH OTPUMAHUX IIO3U-
TUBHUX 3HAUEHDb TE€CTiB Y IPUIATHUX OBiJOMJIEHbD:
0,36/0,42=0,8571,
Ta YaCTKY OTPUMAaHUX HETaTUBHUX 3HAUEHb TECTiB Yy
OPpUAATHUX 40 POOOTH MOBiLOMIICHB:
0,06/0,42 =0,1428.
BignmosigHo 3mificHIOEMO ITiIPaXyHOK y HEIPUIAT-
HUX 0 POOOTH ITOBiJOMJIEHb.
PesynbraTu 3a3HaueHUX OOUYMCICHBb IIOJaHO B
Taba. 3

Tabauysa 3
Icropuune mogaHHI
P(T|D) = P(D,T)/P(D)
TecryBanHA
P(TD) T, = «t» T,= «» | Cyma
IIpaue- D, = Tax 0,8571 0,1428 1
3IaTHICTH -

nosigomnennsa | Dy = Hi 0,1379 0,8620 1
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Hani posdpaxoByeMO YMOBHY INMOBipHiICTH OTpu-
MaHHA IPUJATHUX J0 POOOTU MTOBiTOMJIEHDb cepe] Io-
BilOMJIEeHB, IO AiCTaJ TOSUTUBHUN Pe3yabTaT TeC-
TYyBaHHA

0,36/0,44 = 0,81818,
a TaKOK YMOBHY HMOBIpHICTH OTPUMAaHHA HEIIPUJAT-
HUX 0 po6OTHU MOBiTOMJIEHb cepe/i TOBifOMIeHb 3 T10-
3UTUBHUM Pe3yJIbTaTOM TECTYBAHHAA:

0,06/0,56 =0,1071.

Bigmosigmo smilficHIoOeMO OOYMCIIEHHA Yy IIOBimO-
MJI€HB, II10 JiCTaJ U HETaTUBHUN Pe3yJIbTaT.

PesynbpraTy 3a3HaUueHUX MipaxyHKiB HaBEJEeHO B
Tabi. 4

Tabruys 4
Maii6yTHE nepenoayeHHs
P(T|D) = P(D,T)/P(D)
TecryBanusa
P(TD) T, = «t+» T, = «»
D, = Tax 0,81818 0,1071
Tpanesparmicrs |y — g 0,1818 0,8928
TOBiIOMIEHH ST 2 ? ?
Cyma 1 1

Bigmosizmo g0 3m00yTHMX pes3yJabTATIiB MOMKHA
CTBEPAKYBaTU TaKe:

® TIicIsA OTPUMAaHHA MO3UTUBHOTO PE3yJIbTATy Tec-
TyBaHHSA HMOBipHICTH TOro, IO IIOBiZOMJIEHHS IIpa-
nesgarae popiemoe P(D,|T,) = P(D,,T,)/P(T,) =
=0,81818;

e iMOBipHiCTH TOrO, IO IicJaA OTPUMAaHHSA MO3U-
TUBHOTO PE3YyJILTATY TECTYBAHHA CTBEPAMKYETHCS, 110
TOBiJOMJIEHHSA IIpUIaTHE 70 POOOTH, a BOHO B IpoIieci
po0oTH BUSBUJIOCH HeIpalesgaTHUM (IIOMHJIKA 2-TO
pozy), a rakox P(D,|T,) = P(D,,T,)/P(T,) = 0,1818;

® ITIicJIsA OTPUMAHHS HETaTUBHOTO Pe3yJIbTATy Tec-
TyBaHHS HMOBIpHIiCTH TOTO, IO IIOBiZOMJEHHA He-
mpalie3aTHe TOPiBHIOE P(D2|T2) = P(D,,T,)/P(T,) =
=0,8928;

e iMOBipHIiCTB TOTO, IO HiCJISI OTPUMAHHS HETaTUB-
HOTO Pe3YJIbTATy TECTYBAaHHA CTBEPIKYETHCHA, 110 10~
BijoMJIeHHA Oy e Hempale3qaTHUM, a BOHO B IIPOIIeci
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po6GoTy BUABUJIOCH IIpales3gaTHuM (IMOMHJIKA 1-To
poay), a rakox P(D,|T,) = P(D,,T,)/P(T,) = 0,1071.

ITocTae nmuTaHHA: AK JiATH, AKIIO0 OPOIEC TECTY-
BaHHA HOBUX IIOBiJOMJIEHb TPUBAE 1 CTATUCTUYHI HaHi
OHOBJIIOIOTBCA? Y TakoMy pasdi HeoOXiTHO BHOCUTHU
3MiHM 10 Tabuaumi. OToxe, MU 34IMICHIOEMO HABUYAHHSA
HITYYHOI'O 1HTEJEKTY CUCTEMU IiATPUMKU IPUNAHAT-
TS pireHsb y 60poTh06i 3i cmamom. SIKIIO 11e poOUTH B
aBTOMATUYHOMY PEXKUMi, OTPUMAEMO aBTOMATUUYHE
HaBUYAHHS.

Hanpuknan, Oyno mpoTecToBaHO HOBe IIOBifo-
MJIEHHSA i OTPUMAaHO ITIOBUTUBHUU PE3yJIbTAT, a TAKOMK
3a pesyJbTaTaMu POOOTHU IMiATBEPAKEHO IIpales3mar-
HicTb moBimomIeHH (Tabi. 5).

Tabauys 5
Icropuuna indopmanis
TecryBanusa
ITosuruBue | Heratusue | Cyma
IIpame- IIpamesgaTae 361 60 421
3IaTHICTH
nosisomsenna | HempaueszaTHe 80 500 580
Cyma 441 560 1001

Tyt 361 — moBuii pesyabrar (6ysno 360). Tarkox
30ispIInIacA KiJIbKiCT TECTIB i3 HOBUTMBHUM PE3yJIb-
TaToM 10 441 i 3aranpHa KinpKicTs TecTiB 1o 1001.

Hogi 3Hauenna fimoBipHOCTEH iIOCTPYE TAbII. 6.

Tabauys 6
YacroTHa HMOBipHiCTH
TecryBaunusa
T, = «t» T,=«» Cyma
IIpare- D, = Tax 0,3606 0,0599 0,4206
3IaTHICTH
HOBiTOMIIeHHS D,=Hi 0,0799 0,4995 0,5794
Cywma 0,4405 0,5594 1

Pospaxyemo yMOBHY WMOBipHIiCTh OTPUMAaHUX II0-
3UTUBHUX 3HAUYEHDb TECTiB y HNPUIAATHUX I0 QYHKILiO-
HyBaHHA noBizomuens 0,3606 / 0,4206 = 0,8575, a
TaKOJK YaCTKy OTPUMAHUX HeraTUBHUX 3HAUEHb Tec-
TiB y mpuaaTHUX A0 (PYHKI[IOHYBaHHS MOBiJOMJIEHD
0,0599/0,4206 = 0,1425.

BignoBinHo BU3HaAUaEMO y HEIPUJATHUX A0 PYyHK-
IifoBaHHs MOBigoMIeHb (Tabi. 7).

Tabruuys 7
IcTopuuHe mogaHHA
P(T|D) = P(D,T)/P(D)
TecryBanusa
P(T|D) T, = «+» T,=«—» | Cyma
TIpame- D, = Tax 0,8575 0,1425 1
3maTHiCTh )

mosifommerns | Dy = Hi 0,1379 0,8621 1

O6uncII0eEMO YMOBHY WMMOBIpHICTHP OTpPHUMaHHSA
OpUAATHUX 10 QYHKI[IOHYBAHHS IOBilOMJIeHL cepe
TUX, 110 JiCTAJIY HO3UTUBHUN PE3yIbTAT TECTYBaAHHS:

0,3606,/0,4405 = 0,8186,
Ta YMOBHY HMOBipHICTh OTPUMAaHHS HEIPUAATHUX IO
GyHKIIIOHYBaHHS IIOBiJOMJIEHB CE€peJ TUX, IO AicTa-
JI IOBUTUBHUN PEe3yJIbTaT TECTYBaAHHS:
0,0599/0,5594 = 0,1071.
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BigmosigHo 3milicHIOeEMO migApaxyHOK y IIOBimo-
MJIEHbD, II10 JAicTaJiu HeraTUBHUII pedyabTat (Tabu. 8).

Tabauysa 8
Maii6yTHe mepeadadyeHH s
P(T|D) = P(D,T)/P(D)
TecryBanHsa
P(TD) T, = «t+» T,=«»
D, = Tax 0,8186 0,1071
Ipanesparsicrs | — gj 0,1814 0,8929
IIOB1IOMJIEHHA
Cyma 1 1

ITopiBHIOIOUM 3 TOTIEpPEeAHIMY pe3yaAbTaTaM1, MAEMO:

® OyJI0O 3HAUYEHHSA P(D1|T1) = 0,81818, craJuo
P(D1|T1) = 0,8186. Ile osHauae, 110 30iMBIIYETHCA
WMOBipHiCT, OTpHUMAaHHA NOpanes3faTHOro MOBimo-
MJIEHHS IIPU OTPUMAaHHI MO3UTHUBHOIO 3HAUEHHS Tec-
TyBAHHSA HOBOT'O ITOBIJOMJICHHS;

e OyJi0O 3HaAUYEHHS P(D2|T1) 0,1818, craJuo
P(D2|T1) = 0,1814. Ile o3Hauyae, 110 3MEHIIYETHC
NMOBipHIiCTh OTPUMAaHHS Hepales3gaTHOTO MOBigoM-
JIEHHS ITPU OTPUMAaHHI ITIO3UTUBHOTO 3HAUEHHS TeCTY-
BaHHSA HOBOTO IIOBiJOMJIeHHSA (IIOMUJIKA 2-TO POLY);

e iHIITi 3HAUEHHA, a caMe P(D1|T2) =0,1071 — imo-
BipHiCTHL OTpUMaHHA HpaIes3faTHOro MMOBiIOMJIEHHS
IpU OTPUMAaHHI HETaTHUBHOTO 3HAUEHHS TeCTyBaHHS
(mommika 1-ro pogy) ra P(D,|T,) = 0,8929 — imoBip-
HICTH OTPUMAaHHS HeIPale3gaTHOTO IMOBiZOMJIEHHS
Ipu OTPUMAaHHI HETaTUBHOTO 3HAUEHHS TEeCTYBaHHS
sasuIuancAa 6es3 sMiH.

Vsasimo, 1110 pes3yJbTaTh NOCTiHHO HAKOOUUYIOTh-
cd, ajie TeXHOJIOTil CTBOPEeHHS TeCT-CHUCTEM BeCh Juac
3MiHIOIOThECA. OTiKe, BUHMKAE CTapa CTATUCTUKA, AKA
HeraTWBHO BILJIMBA€E HA OTPUMAHHSA BiAIIOBIZHUX iMO-
BipHOCTEIA.

Tak, HampukJam, AKIIO IepIle IOBiZOMJIEHHS
i3 momepeAHBOTO HPUKJIAAY OYJI0 IPOTECTOBAHO 3a
3aCTapijiol0 TeXHOJOTi€, MOXKHA cupodyBaTu Bif-
KUHYTU IEPIINA pe3yJbTaT TeCcTyBaHHS (3arajabHa
KinbKicTb pesyabraTiB crana 1000). Hexait me 6yB
MO3UTUBHUN Pe3yJabTaT TECTYBAHHSA 3 OTPUMAHHIM
HempalesgaTHOro ITOBiJOMIeHH.

Toni micramemo Taki pesyJbTaTy Ha OCHOBi Oatie-
ciBcbKUxX MeTomiB (Tabda. 9).

Tabauys 9
Maii6yTHE nepeg0aYeHHs
P(T|D) = P(D,T)/P(D)
TecryBanHsA

P(T|D) T, = «t» Ty=«—»

D, = Tax 0,8205 0,1071

Hpal}es’“amic“’ D,=Hi 0,1795 0,8929
IIOB1OMJIEHHA
Cyma 1 1

Skmo ix DOpiBHATU 13 monepenHIMU pesyJbTaTa-
MU, DOJaHUMHU B Ta0J. 4, T00AYNMO, II[0 3MiHUJINCS
3HaUYeHHA, a caMe:

P(D1|T1) =0,81818 ma 0,8205 — imoBipHicTE OTPH-
MaHHA IIPaNe3gaTHOTO IOBiZOMJIEeHHA IpU 3A00YTTi
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NO3UTUBHOTO 3HAUEHHA TECTyBaHHA Ta P(D2|T1) =
=0,1818 va 0,1795 — imMoBipHiCTb OTPpUMaHHA HeIIpa-
1e34aTHOTO TOBiJOMJIEHHA IIPU 3400y TTi ITOBUTUBHOTO
3HAUYEHHS TeCTYBAHHA (IOMUJIKA 2-TO POLY).

Bucnosxu

¢ HakonuueHHa pe3ysabTaTiB TeCcTyBaHHA Ta ix
ypaxyBaHHS B TaOJuIli, IO TPYHTYEThCA Ha Oaiie-
CiBCBKUX MeTOJlaX, IO3UTUBHO BILJIMBAE HA TOYHICTH
OTPUMAaHHA BiJIOBIAHMX iMOBipHOCTEM.

¢ Tium iHmTi 3HaYeHHA TMOBIpHOCTEN XapakTepu-
3yIOTh O3HAKy, 3a AKOIO 3IiMCHIOETHCA TeCTYyBaHHSA
Ha cuaM. A OTKe, IPU BEJIMKUX 3HAUEHHAX IIOMUJIOK
1-ro i 2-To poxy MoKHa IiATH BUCHOBKY IIOJ0 HU3b-
KOI KOCTi 03HAaKU, 3a AKOIO 3iICHIOETHCS TECTyBaH-
Hf, a TAKOXK IIPO BUKJIIOUEHHS 11 3 mepesiiky o3HaK.

¢ 3MiHU TEXHOJOTi#l TeCTyBaHHA MOKYTh BILIU-
BaTU HaA pe3yJbTaTH OTPUMAHHA BifIOBigHMX iMmo-
BipHocTei#. IIpu 3MiHi TexHOJIOTiNl TeCTyBaHHSA MOBIi-
IoMJIeHb HEOOXiJHO BiAKmAaTH 3acTapiji 3HaUeHHS
CTATUCTUYHUX JAHUX.

¢ SIKImo HaKoIMUyBaTU HOBI faHi Ta BigKugaTu 3a-
cTapiji, 06po0IATH AaHi 3a JOIIOMOro0 0alieciBChbKUX

€AUHOI HaLiOHANbHOI cucTeMM 3B A3Ky

METO/iB, OIiHIOBATU JaHi, TO MOKHaA BBayKaTH, IO
mumM omnucauo mogenb CIITIP 3i miTyunuM iHTeIex-
TOM, AKUH 3AiMCHIOE MAIllNHHEe HAaBUaHHA.
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. M. [amaHtok
BAPWAHT NPUMEHEHUS BARECOBCKUX METO/0B AN MAIIIIIIHHI]!D OBYYEHNS NCKYCCTBEHHOI0 MHTEJUIIEKTA
CUCTEMbI NOAAEPXKKW NPUHATUA PELLIEHAN B BOPLBE CO CNAMOM
[penrnoxeH BapnaHT NpMMEHeHNe G6aecoBCKMX METOROB AN1S MALLUHHOO 06YYeHNs UCKYCCTBEHHOIO MHTENNEKTa CUCTEMbI NOLAEOXKM

MPUHSITYS PeLLeHI B 60PbOE CO CRaMoM.

KnioueBbie cnoea: 6ailecoBCKME METOAI; MaLLVHHOE 06Yy4eHWe; VICKYCCTBEHHbIN MHTENMEKT; CUCTEMbI MOAAEPXKKN NPUHATAS peLle-

HWA; cnam.

I. M. Gamaniuk
USAGE OPTION OF BAYESIAN METHODS FOR MACHINE LEARNING OF ARTIFICIAL INTELLIGENCE
OF DECISION SUPPORT SYSTEM IN THE FIGHT AGAINST SPAM

This article offers an aption for using Bayesian methods to determine if sign of spam is present in a message. This is taken into ac-
count during machine learning of artificial intelligence.

A message test is considered as a process when a decision support system (further — DSS) receives a message, scans it and, in
the absence of a certain sign of spam, makes a decision that the test has passed positively, and this message can be used. If there is a
certain sign of spam, it makes a decision that the test was negative and this message can be placed among messages related to spam.

The user scans the list of spam messages, reviews some of them, and when he decides that a message is not spam, it moves it to
the list of workable messages. Also, the user is familiar with working messages, and when it is determined that a message is spam, it
transfers it to the list of spam messages.

The purpose of the study is to describe a DSS model based on Bayesian methods that takes away the messages with signs of spam
and, in the praocess of work provides artificial intelligence machine learning on the signs of spam.

During the conduct of 1000 tests (one test — one message), 360 tests showed that the messages were suitable and they were
really useful during the work. 440 tests showed that the messages were unsuitable and they really were not suitable during the work.
60 tests showed that the messages were unsuitable, but they were suitable in the course of work (error of type I). 80 tests showed
that the messages were suitable, but they were not suitable (error of type II].

According to the results, it was stated that:

- after receiving a positive test result, the probability, that we will receive a suitable message, is P(D,[T,) = P(D,, T)/P(T,] =
= 0,81818;

- the probability that after receiving a positive test result we will get an unsuitable message (error of type Il is P(D,[T,) =
= PD,, TJ/P(T,) = 0.1818;
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- after receiving the negative test result, the probability that we will receive an unsuitable message P(D,|T,) = P(D,, TJ/P(T,) =
= 0,8928;

- the probability that after receiving the negative test result, we will get a suitable message (error of type ] is P(D,|T,) = P(D,,
T,J/P(T,) = 0.1071.

According to the results of the research, the following conclusions were drawn:

- the accumulation of test results and their inclusion in a tables based on Bayesian methods positively affects on the accuracy of
obtaining the appropriate probabilities;

- different probabilities characterize the sign on which spam testing is performed. At large values of type | and Il errors it is possible
to draw a conclusion regarding the quality of the test is low. So the sign could be excluded from the list of signs;

- changes in testing technology can affect the results of obtaining the appropriate probabilities. When changing the testing techno-
logy it is necessary to reject the outdated values of statistical data;

- accumulating new data and rejecting outdated, processing data using Bayesian methaods, evaluating data — we can assume that
this is a described model of DSS with artificial intelligence that carries out artificial intelligence machine learning on the signs of spam.

Keywords: Bayesian methods; machine learning; artificial intelligence; decision support systems; spam. N

VK 658.5+681.51

10.1. KATKOB, xauj. TexH. HAyK, JOIEHT;

M. B. XOMEHKO,

Hep:xaBHUY YHiBEepCcUTET TeJeKoMyHiKaiiit, Kuis

3ArPO3Y BIJ IHTENEKTYAJIbHUX IH®OPMALINHWK CUCTEM MOWYKY
A1 KPUTUYHUX IHOPACTPYKTYP

Po3rnaHyTo nHTaHHA NPoABY YPa3AHBOCTI eIeMeHTIB iHTeNeKTyanbHoi iHhopmayiinoi cuecTemu nowyky ingropmayii. InTenex-
TyanbHa inthopmayiiina cucTema nowyKy iHgiopmayii po3rnafacTbea AK cKNagoBa YacTHHA KPHTHYHOI iHGHPACTPYKTYPH CHCTEMM
yApaBniHHA B CKNagHii opraHizayiinii cucremi. Kputwuna inghpactpykrypa — ye cuctema, B AKii sigmosa (noBHicTio a6o
YacTKoBo) ypa3NMBOro enemMeHTa MoXe CnpHYHHHTH NIAHYIOKOK BigMOB Y CKNaAHiH oprani3ayiinii cnctemi B3aEMonos'93aHnK
iHWHK enemeHTiB i TOMY 3Ha4HO BNAKBAE Ha 6e3neKy i Ao6po6YT y pi3HuK cthepax 3abe3neyeHHs OCHOBHHK JIIOACLKHK NOTPEG.
Y KXI ctonitri KpuTHyHi iHghpacTpyKTYpH cTal0Th BCE GiNbl 3aNe)XHHMHK Bifj HOBOTO BHAY 3arpo3 — ynpoBagXeHHA CY4acHHK
TEXHONOrii Ha OCHOBI WTY4HOro iHTenexty. [pyHTYIouMCh Ha LMK TEXHOJIOTIAK, CTBOPIOIOTLCA iHTENeKTYanbHi CHCTEMH, Bifj AKHX
3aNeXHTb OCHOBHA GHYHKYIOHANbHICTD KPUTHYHOI iHGhpacTPyKTypH. BHHHKAE NMUTAHHA: YK MOXHA JOBIpATH iHTENeKTYyanbHHM
cHcTemManm aBTOMarHyHo NPHIAMATH PilleHHA, AKWO B HHX € YPa3nuei eneMeHTH i npucyTHii mogcokui thaktop? Tomy 3anex-
HiCTb KPUTHYHHKK iHGIPACTPYKTYP Bif IHTENEKTYanbHUK CHCTEM NPOABAAETLCA HE TilbKW B TOMY, AKi TEKHONOTIT Ha OCHOBI WTYY-
HOro iHTeNeKTy BHKOPHCTOBYIOTLCA, @ W Y TOMY, AKa OpraHi3ayis ynpaBaiHHA NPUIAHATa caMuMK iHgpacTpykTypamu. Ananis
3aNeXHOCTi KPHTHYHHMK iH(IpacTPyKTyYp Big 3arpo3 € cKAagHol 06YHCNIOBaNbHOIO Npobnenoto. Y ybomy BOCTiKEHHI NogaHo
onuc npo6nemu nposABY ypa3nHBOCTI eNeMeHTIB iHTeeKTyanbHoi iHghopMmayiiHoi cHecTemy nowyKy iHghopmayii, Aka BXOZHTL [0
cknagy iHghpacTpyKTYpH cHCTEMM YNpaBiiHHA cKNagHoi oprauizayilinoi cuctevn. Mertow yici cTarti € BHABNEHHSA ypa3/IHBHX
e/1eMEHTIB iHTeNeKTyanbHuK iHhopMayiliHuX cHCTeM MOWYKY, a TAKOX BH3HAYeHHA iX HACNIAKIB ANA 3abe3neyeHHs 6e3neky i
CTabinbHOCTI iHhPacTPYKTYPH Ta OKPECNIeHH: 3aKoiB WOA0 3aKHCTY.

KniouoBi cnoBa: iHTenexTyanbHa iHthopmaliiiiHa cucTemMa noluyky iHdopmaLii; KpuTdHa iHpacTpYKTypa; Bpas3nuei eneMeHTH.

BCTYII

Y cyuacHOMy cBiTi Mepe:xxy IHTepHeT BHUKOpPUC-
TOBYIOTH SAK JOBimKoBuUil iHcTpymeHnT. Hocuth 3ra-
IaTU CJIEHTOBi CJI0Ba «IIPOTYIJIITh MUTAHHA». 3aco-
6oM oTpuMaHHA iH@opMaIlii cayryiTh OOITYKOBi
cucrtemu, HanpukJaan Google, Bing, Yahoo!, Baidu,
Yandex Ta iH., AKi € HEeBiZ €MHOIO YACTUHOI iHTEP-
Hety. Ilomyk imdopmarii BUKOHYIOTH iH(pOpMAIiii-
HO-TIOIITYKOBi CUCTEMU i3 3aCTOCYBAaHHAM TEXHOJOTil
mrygHoro inTenekty (II), aki chorogHi MarTL HAa3BY
inmenexmyanvui inopmayiini cucmemi NOWYKyY.

InrenexTyanbHa iH(popMalifiHa cucTeMa IIOUIYKY
(IICII) — 1e oguH i3 BUAiB aBTOMATM30BAaHUX iHQMOP-
MalIl[iffHuX cucTeM, 3acHoBaHUX Ha 3HaHHAX. LICII €
KOMILJIEKCOM IIPOTPaMHUX, JIHIBICTHUYHUX 1 JIOTiKO-
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MaTeMaTUUYHUX 3aC00iB IJId MiATPUMaHHA IisIbHOCTI
JIonuHu i momyky imdopmanii y peskumi posmimpe-
HOTO JiajIory Ha IPUPOJHINl MOBI 3 BUKOPHUCTAHHAM
texnoJioriii IITI. PesyapraTom ynposagsxenus IICII e
TIOIIYK i aHanis iHdopmaririi, BifKpuToi B myoaivHOMY
indopMmalifiHoMy IpoCTOpi; BUABJIEHHSA 3rafioKk (Ha-
TAKIB, HeIpAMUX OOKas3iB Ta iH.) 3agaHuX 00 €KTiB
crmocTepeskeHb (IIepcoHu, opramisarii, akTu, momii);
3JaTHICTh 00PO0IATY BEJUKi 00CcATY HaHUX i OTPUMY-
BaTU HEeOOXiMHY pesieBaHTHY iH(OpPMAIlil0; CTBOPEHHS
piBHUX iHTEPAKTUBHUX 3BiTiB HMOTPiOHOI TeMaTUKH, 3
MOKJIMBICTIO IPUBEEHHA iX 10 HEOOXiTHMUX cTaHIap-
THU30BaHUX ()OPM 3BiTiB MOTPIOHUX TUMIB, HAIPUKJIIAT
aHaJIi3 aKTUBHOCTI AKEpeJ i3 JOCIiIKyBaHUX TeM,
aHaJi3 MomyJasapPHOCTI mepcoH (oprauisarii) Ta ix.
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