BIAI'YK
Ha ucepraniiiny pooory Moaoaust bornana BoioaumupoBuya
«P03p00JIeHHS TEXHOJIOTiH Ta MPOrPaMHOro 3a0e3ne4YeHHs ONepPaTUBHOIO
MOHITOPMHIY SIKOCTi MOBITPSA», 110 MOJaHa Ha 3100yTTS CTYINEHS 10KTOpa
¢inocodii 3a cnenianbHicTio 121 [HXXeHepist nporpaMHOro 3a0e3Me4eHHs

Huceprauiitna po6ota bormana BonoaumupoBnuya Mononus Ha Temy
«Po3po0JieHHsI TEXHOJIOT1H 1 MPOTrpaMHOTO 3a0€3MEeUeHHs] JJIsi ONEePaTUBHOTO
MOHITOPUHTY SIKOCTI TMOBITPS» TMPHUCBAYEHA JIOCHIIKEHHIO, CTBOPEHHIO Ta
BITPOBA/IPKEHHIO 1H()OpMAIIHHOT CUCTEMH ISl MOHITOPUHTY SIKOCTI MOBITps. MeToro
poOOTH € MokparieHHs: eeKTUBHOCTI Ta TOYHOCTI 300py ¥ aHami3y JaHUX NPO CTaH
MOBITPSI, 10 I03BOJUTH CBOEYACHO BUSIBJISITH 3MIHM B HOT0 SIKOCTI Ta pearyBaTH Ha
HUX.

nporpaMmamMu

AKTyanbpHICTh TEMH OOYMOBIIEHA YHCICHHUMH CEPHO3HUMHU E€KOJIOTTYHUMU
BUKIIMKaMH, 3 SKUMHU CTHKA€THCA CYYacCHE CYCIIIBCTBO. AKTHUBHUN PO3BUTOK
TEXHOJIOT1A Ta BHUPOOHHYMX TMOTY>KHOCTEH, 3pPOCTaHHS KIJIBKOCTI HacCeJIeHHS,
30KpeMa, MICBKOT'0, 3pOCTaHHS KiJIbKOCTI aBTOMOOWIIB, 00’€MIB IIPOMHCIIOBUX Ta
noOYTOBUX BIAXOJIB TOIIO IOPO/IKYIOTh IIOCTIMHE 1 HECIMHHE 301IbIICHHS
IIKIJIJTABOT'O HAaBAaHTA)KCHHS HA JIOBKULIA, B T.4. Ha SAKICThb MOBITpsA. Po3pobieHHs
3aXO0/iB, TEXHOJIOTIM Ta METOJIB, SIKi OyayTh 3a0e3redyBaTH MOHITOPHUHT CTaHy
JOBKIJUTSI, SIKOCT1 TIOBITPSL € BKpail Ba)UIMBUMHU Ta HEOOXiMHMMH. B po3BHHEHHX
KpaiHax, a TakoX Ha PIBHI MDKHAPOTHOTO CITIBTOBAPUCTBA BIPOBAHKYIOTHCS
3aX0/M Ta PO3POOISAIOTHECA CHUCTEMHU IS MOHITOPUHTY 1 TOKpPAIICHHS SIKOCTI
noBiTps: HamioHnanpHa cucTeMa MOHITOPUHTY SIKOCTI MOBITpS B CrHoOy4eHHX
Iratax AirNow, €Bpomneiicbkuii iHaeKC sikocTi oBITPst EAQI, CBiToBHii 1HIEKC
sakocti moBitps WAQI, HarmionanpHMii HEHTP MOHITOPUHTY HaBKOJHIIHBOTO
cepenoBumia Kutato CNEMC Ta iH. Tomy po3poOneHHS Ta BHpPOBaKEHHS
iHboOpMaIliitHuX cucTeM, AKi 3a0e3medarh Oe3mepepBHUN 30ip MaHWX TPO CTaH
aTMocdepH i1 CBOEYACHOTO BUSBJICHHS HEOE3MEYHUX KOHIIEHTpAIlN MIKIJITUBUX
PEYOBHH Ta MOKPAIIEHHSI TOYHOCTI 1 OTIEPATUBHOCTI IPUNHATTS aJI€KBATHUX PILICHb
Ta CBOEYACHOTO pearyBaHHS Ha €KOJIOTIUHI 3arpo3W € HAJI3BUYANHO aKTyaJbHUM
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3aBAaHHAM. TakoX 1€ MOCHpHsie MIABULIEHHIO O013HAHOCTI HACEJNEHHs MpO CTaH
MOBITPSI Ta CTUMYJIFOBATUME IPUMHSTTIO €KOJIOTTYHO BIANOBIAAIIBHHUX PIIIEHb SIK HA
PIBHI OKpEMUX I'POMaJIsiH, TaK 1 Ha PIBHI JIep>KaBHUX OPraHiB.

HNucepraniiina poO0Ta BHKOHAHA B paMKaxX HayKOBO-IOCTITHOT poOOTH
Ne ®IIM-79-19 «Po3pobOka mporpaMHOro KOMIUIEKCY aHaIi3y Ta MPOrHO3YBaHHS
gacoBux paniB», 2019-2021 pp. Ne nepxpeectpauii 0119U101056 ta HaykoBo-
nocnigHoi podotu Ne DIIM-2-22 «Po3pobieHHss mporpamMHOro 3a0e3neyeHHs
aHamizy Ta KjacTepusalii yacoBux psmiB» 2022-24 pp. Ne pepxpeectparii
0122U001465.

Oco0ucTrnii BHECOK 3100yBa4a B OTPUMAHi HAYKOBHMX pe3yJbTaTiB

OcoOuctrii BHECOK 3/100yBaya IMOJISATaE B PETCILHOMY aHai3i Cy4acHOTO
CTaHy MpoOsieMu 3a0pyJAHEHHS TOBITPS Ta PO3pOOJICHHI KOHIEMIii epeKTUBHOT
CUCTEMU MOHITOPHUHTY SIKOCTI1 MOBITPs. 3100yBay BUKOHAB aHai3 1 BUOIp ICHYIOUHMX
MOJIEJIeH Ta METO/IIB OLIHKH SIKOCTI MOBITPSI, BU3HAYMB Halle(peKTUBHIIII 3 HUX JIJIS
iHTerpariii B cucremy. [IpoBiB miabip Ta iHTETpallio pi3HOMaHITHUX JKEPEN TaHuX,
cepel SKUX JaHl BiJ CEHCOPHUX MEpeX, CyNMyTHHKOBI 3HIMKH Ta iH(opMarlis 3
THIITUX CUCTEM MOHITOpHUHTY. Lle 3a0e3neunio BceO1yHui Ta TOUHUH 301p JaHUX IS
nojaybiioro a”amisy. Kpim Toro, 3m00yBad 311MCHUB JeTaJbHUM aHATI3 PI3HUX
MEPEKEBUX apXITEKTyp, OOpaBIIM ONTUMAJIBHY JJIs 3a0€3MeUeHHs] HaAIHOTO Ta
e(eKTUBHOTO ()YHKIIIOHYBaHHS CUCTEMH MOHITOPHUHTY.

[IpoBeneHo eKCHEpUMEHTAIbHY TMEPEeBIPKY CTBOPEHOTO MPOTOTHILY,
BKJIIOUAIOYM TECTYBaHHS MOro Ha TMPaKTUIl, IO JO3BOJMJIO TMEPEBIPUTH
Ipare3aaTHICTh Ta TOYHICTh CUCTeMH. Pe3ynbraTtu 1ociimpkeHHs Oyim anpoOoBaHi,
0 MATBEPAWIIO IXHIO HAIIAHICTH Ta epeKTHBHICTh. Ha miAcTaBi JOCTYIMHHUX
MarepiaiiB MOXKHa 3pOOWTH BHCHOBOK, IO PE3yJbTaTH PO3PAXyHKOBUX Ta
TEOPETUYHUX JIOCHTIKEHb, SIKI BUHOCATHCS HA 3aXUCT, OyJIW OTpHMaHi aBTOPOM
CaMOCTIIHO.

CtyniHb 0OTPYHTOBAHOCTi HAYKOBHX M0J10K€Hb, BUCHOBKIB Ta
pexoMeHaaniii

HaykoBi mosioKeHHsI, BHUCHOBKM Ta pPEKOMEHJallli, sKI OTpUMaHi Ta
po3po0JIeHI aBTOPOM, IPYHTYIOThCS Ha PETEIbHOMY aHaji31 BIMOBIIHOI HAYKOBOL
JiTepaTypH, OPUTIHAIBHUX JOCHIIKEHHSIX, CYYaCHHUX METOJIOJNOTISIX PO3POOKH
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MIPOrpaMHOro 3a0e3MeYeHHs, 110 BKIOYAIOTh. MPUHLUIHA PO3POOKU apXITEKTypHU
IIPOTPaMHOIO 3a0e3MeueHHs, 10 3a0€e31e4yIoTh CTPYKTYPOBAHICTb,
MacmTaboOBaHICTh 1 €(PEKTUBHICTh (DYHKIIOHYBaHHA cuctemu; nepenosi WEB-
TEXHOJIOT1i, 5Kl 3a0€3MeuyI0oTh IHTErpalilo 3 PI3HUMH IUIATPOPMaMH Ta 3PYUHHUI
noctyn 1o i"dopmarii; podbora 3 0azamMu JaHUX, IO JO3BOJSIOTH 30epiraTi,
OpraHi3oBYBaTH Ta MIBUAKO 0OpOOISITH BeJIMKI 00cAru iHdopmariii.

CTyniHb HOBM3HH pe3yJIbTaTiB, IX TEOPEeTHYHE Ta NMPAKTHYHE 3HAYCHHS

Juceprariitna poboTa chnpsMOBaHa Ha PO3BUTOK TEOPETUYHHX OCHOB
MOJIENIIOBaHHS 3a0pyAHEHHS MOBITPS, 30KpeMa, Ha pPO3pOOJIEHHS HOBUX MMIIXOIB 0
POrHO3YBaHHS Ta aHali3y po3nouTy 3a0pyaHtoBadiB. CTBOpEH1 HOBI MiAXOAH 10
IHTEerpanii pi3HUX KOMIIOHEHTIB CHUCTEMU MOHITOPHHTY SIKOCTI MOBITpS, IO
3a0e3reuyoTh €(EeKTUBHY OOpOoOKy JaHUX Ta iX IHTErpaimio 3 ICHYHYUMU
EKOJIOTTYHUMHU Ta 1HPOPMaLIMHUMHU CUCTEMaMHU.

Haiibinpmn 3Havymii Ta iHHOBAIIMHI pe3yJIbTaTH JOCHIIKEHb, SKI MaloTh
HAyKOBY HOBU3HY 1 MOJAIOTHCS JIJISl 3aXUCTY, MOJSATAI0Th B HACTYTTHOMY:

Bnepiue:
- 3ampoIlOHOBAaHa apXiTeKTypa CUCTEMHU JJIA arperaiii Ta onepaTuBHOI
ampoOarlii JaHWX HAa3eMHUX CTaHINM 1 CYIyTHUKOBUX 3HIMKIB, III0 HaJaJlo
MOMJIMBICTh aBTOMATH3yBaTH IMpolec 300py Ta cepiamizarii JaHux s
OIIIHKH SIKOCTI IOBITPS;
- cTBOpeHa iHQopMmariiiHa cuctema, IO 3a0e3nedye OIepaTHUBHE
HaJlaHHS MTOBHOI 1H(OpMaIIii PO CTaH MOBITPS B peabHOMY PEXUMI Yacy,
IUIIXOM arperariii Ta anpooariii JaHux 3 pi3HUX JHKEepe.

Bnockonaneno:
- MOJIeNIb OIIHIOBAHHS SIKOCTI CTaHy MOBITPS Ha OCHOBI 00’ €THAHHS
METOJIIB TOYKOBOTO OIIIHIOBAaHHS CTaHy TIOBITpA Ha 0a3l pe3ylbTaTiB
HA3eMHOT'O0 MOHITOPUHTY, KUTBKICHOTO OIIHIOBaHHS CTaHy MOBITps Ha 0asi
CYIMyTHUKOBHX JaHUX, SKICHOTO OI[IHIOBAHHS y BUIJISIII IHTEPIOJAIIIHOT
Mamu 1HAEKCY SKOCTI moBiTps Ta 3actocyBaHHsM mojaeni CALPUFF, mo
3a0e3nedye KOMIUIEKCHE OIIHIOBAHHS SIKOCTI TIOBITPS Y 3aJIaHOMY PETiOHi.

3anponoOHOBAHO:



- MIIXOAW 1O IHTErpamli pi3HUX KOMIIOHEHTIB CHUCTEMH MOHITOPUHTY
AKOCTI TIOBITpPs, IO 3a0e3medyroTh €(QeKTHBHY OOpOOKYy MaHMX Ta iX
IHTETpaliio 3 ICHYIOUYMMH €KOJIOTTYHUMH Ta 1HPOPMALIMHUMHU CUCTEMAaMU;
- apXiTeKTypHE PIIICHHS JJIs arperaiii Ha3eMHHUX Ta CYIYTHHUKOBUX
JAHUX Ta PO3PAXYHKY OLIHKHU SKOCTI MOBITPSI.

JlocmimkeHo:
- IPOLIECH 3MIHH SIKOCT1 MOBITPS;
- BIUIMB METEOPOJIOTIUHOTO CTaHY Ha PO3MOBCIOIXKEHHS 3a0pyAHEHHS

ICHYIOYH OLIIHKH SIKOCTI TIOBITpS;
- 1H(pOopMaIliiiHl CUCTEMU Ta MPOrpamMHi 3a0€3MeUYeHHs 10 CTBOPEH1 IS
aHai3y CTaHy MOBITPS.

IIpakTHYHe 3HAYCHHA OTPMMAHHUX Pe3yJbTATIB

OtpuMaHi TpaKTUYHI Pe3yJbTaTH JOCIIJKEHHS, 30KpeMa, pPO3pOOJICHY
iH(pOopMaIliiiHy cucTeMy, MOKHA 3aCTOCOBYBATH:

- s 1HQOpMyBaHHS OpraHiB JEp)KaBHOI BJagd Ta MICIIEBOTO

CaMOBPSITyBaHHSI, a TAKOX POMA/ISIH PO PIBEHB Ta TUHAMIKY 3a0pyTHEHHS

MOBITPS y 3aJIaHOMY PET10HI,

- IUIaHyBaHHS PO3BUTKY PETiOHIB, MPH MPOEKTYBAHHS PO3BUTKY MICT,

MOTEHIIIMHOT BApTOCTI 3€MEJIbHUX JIJSHOK TOIIO;

- JUIL  PETPOCIIEKTUBHOTO  aHajli3y Ta  IPOTHO3YBaHHA  PIBHSA

3a0pyTHEHOCTI TTOBITPSI HA OCHOBI 30€PEKEHUX B CUCTEMI JTaHUX.

Pesynpratt  gumcepTaimiiiHoi  poOOTH  BIPOBAKEHI B JISUIBHICTH
JlemapTaMeHTy €KOJIOTIYHOI MOMTHKKA JIHIMPOBCHKOT MICHKOI paa sIK CHUCTEMa
MIATPUMKH TPUHHATTS PIIIEHh MO0 CTaHY SIKOCTI TOBITPA Ta B HaBYaJIbHUU
mporiec  kKadenpu MaremarmuHoro 3abesrneueHHs EOM  JIHIDPOBCBKOTO
HaI[lOHAJIBHOTO YHiBepcuTeTy iMeHi Onecs ['onuapa.

BucHOBOK NMpo MOBHOTY ONMy0JIiKyBAHHSI OCHOBHHMX MOJIOKEHb
aucepTamii

Marepianm aucepTanifHuX AOCTIHKEHb ONMPWIIOAHEH] Yy 9 myOmikarisax: 2
CTaTTl 1HJIEKCYIOThCSI B HAyKOMETpHUUHIM 0a3i Scopus, 3 cTarTi OmyOJIiKOBaH1 y
HayKoBHUX (DaxOBHUX BUJAHHSX YKpainu kateropii b, 1 4 Te3u mpomoBigeil BKIOUYEHI
y 301pHUKHU MaTtepiajiB HAYKOBUX KOH(EpEeHIIH.



Marepianu myOmikaiii B AOCTaTHIA Mipi BHUCBITIIOIOTH OCHOBHHU 3MICT
AUCEPTALIMHUX JOCIIKEHb Ta OTPUMAaHUX PE3yJIbTaTIB.

OCHOBHI TIOJIOKEHHSI Ta pe3yJIbTaTH JUCEPTAIIHHOI pOOOTH TOMOBIAIUCS 1
00TrOBOPIOBAIUCS HA 5-MY CEMIHApI 3 CyYaCHUX TEXHOJIOT1H MAIIMHHOTO HaBYAHHS
ta Hayku mipo jaHi (MoMLeT & DS 2023) ta 4-my MixHapoJIHOMY cCeMiHapi 3
IHTEJIEKTYyaJIbHUX 1H(POPMALIITHUX TEXHOJOT1H Ta cUCcTeM 1H(QOpMaliiHOI Oe3neKH

(IntelI TSIS-2023).

AHAaJIi3 0CHOBHOTIO 3MiCTy po00OTH

Y 6cmyni PO3KPHUTO aKTYalbHICTh JOCITI/DKCHHS, BH3HAYCHO METY Ta
3aBAaHHsA, OO’€KT 1 TpeAMeT JOCHDKCHHS, METOAW Ta IMJAXOAU, IO
BUKOPUCTOBYBAJIMCS, @ TaKOX ITiJICYMOBaHi pe3yiabTaTd poboTu. Lledi po3min
HiKPECITIOE BAXKJIUBICTh TEMH IS CyYacCHOT'O CTaHy JOBKULISA Ta TEXHOJOTIH
MOHITOPUHTY, a TaKOX OKpECIIO€ OCHOBHI HampsIMU Ta OYiKyBaHI JIOCATHCHHS
JUcepTartii.

Y nepwomy po30ini IpoBEICHO PETEIBHUN aHaJi3 ICHYIOUMX TEXHOJIOT1H Ta
HAyYKOBUX IIpalb, [0 MAalOTh BIJHOIICHHS [0 TEeMH JucepTaliiiHoi poOoTH.
PosrisiHyTO yKpaiHChKI Ta MIDXKHAPOHI CTAaHJAPTH SKOCTI MOBITPsi. Takoxx B poOOTi
PO3MIISIHYTI ICHYIOY1 MPOTPaMHI MPOAYKTH JJIS MOJCIIOBAHHS Ta OILIHKHA SKOCTI
noBiTps. Ha OCHOBI IIbOTO aHadi3y BHUIIJIEHO HEIOJIKM HasBHUX CHCTEM Ta
chopMyIbOBaHO BUMOTH JI0 HOBOi 1H(OpPMAIIIHHOI CHCTEMH MOHITOPHUHTY SIKOCTI
TOBITPSI.

pyeuii po30in IPUCBAUCHUHN OMHCY JIXKEPEN JaHUX, 110 BUKOPUCTOBYIOTHCS B
cuctemi. lle BKiItOYae CymyTHHUKOBI JjaHi, JaHi 31 CTAHIIA HA3€MHOTO MOHITOPUHTY
Ta Mereoposioriydi gani. IlpoanamizoBaHo pi3HI Mojeni Aucmepcii rasiB Ta ix
MosknnBi moaudikarii. O6pana mogenr CALPUFF y nmoennanni 3 merogom IDW,
sKa 3a0e3meuye BUCOKY SKICTh OI[IHKU 3aBASKHA BpaxyBaHHIO 0aratbox (akTopis.

Y mpemvomy po30ini pO3TISTHYTO TEXHOJOTII Ta apXiTEKTypHI PillleHHS.
[IpoananizoBaHi MOXJIHMBI BapiaHTH MPOTOKOJIB OOMIHY JaHUMH, apPXITEKTyp
MEpEKEBUX MPOTOKOIIB, a TAKOX MPOBaJepy XMapHUX MOCIYr, HEOOXIAH1 IS
CTBOPCHHS 1HGOPMAIIIMHOI CHCTEMH. 3aJjIi MOJYJIBHOCTI Ta THYYKOCTI CHUCTEMHU
00paHO CepBICHO-OPIEHTOBHY apXITEKTYpy, L0 J03BOJIUTH PO3OUTH CUCTEMY Ha
HE3aJIeKH1 CepPBICH, KOXKEH 3 SIKUX BUKOHYE MEBHY (YHKIIIO 1 MOXKE B3a€EMOIIATH 3
IHIIMMHU cepBiCaMU Yepe3 YITKO BU3HAUEH1 iHTepdeiicu



Y uemeepmomy po30ini TPUCBAYEHO MONKIUBOCTSAM MPAKTHUYHOTO
3aCTOCYBaHHSI pO3po0ieH0l cucteMu. HaBeneHO CTEeK TEXHOJOTid, Ha SKOMY
noOyoBaHa cucrtema. JleraqpbHO OMUCaHO cxemy poOOTHM oOpaHUX MoOjeneH, ix
KOMOIHAIIIO JJI1 YTOUHEHHS MOJENIOBaHHS Ta HaJlaHHA OUIbII MOBHOI KapTHUHU
po3nonuty 3abpyaHeHb. HaBelneHo pe3ynbTaTH CTpEC-TECTYBaHHS CHCTEMH,
BKJIFOYAIOYH MMOKA3HUKH BIIMOBH Ta TPUBAJIICTh 3aMUTY.

VY esucnoskax miaBENEHO MIACYMKH POOOTH, sIKI BiJoOpa)xarTh OCHOBHI
JOCSITHEHHS Ta Pe3yJIbTaTH HAYKOBHUX AOCHIKeHb. [lepenik BUKOPUCTAaHUX JKepel
MICTUTh MOBHY 1H(OpMaIiI0 PO JiTepaTypHl Ta iHPOpMalliiHi JKepena, ki Oyau
3aJTy4eHl B IPOLEC] TOCTIIKEHHS, a J0JIaTKK JOTIOBHIOIOTh OCHOBHMM TEKCT pOoOOTH
JETAIbHUMHU JJAHUMHU Ta UTIOCTPATUBHUMU MaTepiaiamH.

OuiHka CTPYKTYpH aucepTaii, MOBH Ta CTHJII0 BUKJIAICHHA

JuceprariitHa po6oTa Ma€e TpaJAMIIHY CTPYKTYPY 1 CKJIaJIa€ThCA 31 BCTYIY,
YOTUPHOX OCHOBHHUX PO3JIIJIIB, BUCHOBKIB, TEPEIIKYy BHUKOPHUCTAHHMX JDKEpEN Ta
JIOIATKIB.

VYci po3nimm aucepTarlii CTpyKTYpOBaHi, IOCTaTHBO JIOTTYHO TOB'S3aH1 M1k
c000r0 Ta 00'€1HAHI HABKOJIO BU3HAYEHOI MeTHU IociikeHHsa. OCHOBHI BUCHOBKU
Ta PEKOMEH/IAIII1 JIOT1YHO BUILIMBAIOTH 3 TIOJAHUX Y PO3/1jIaX poOOTH pe3yJbTaTiB.

Po6oTa HanrcaHa yKpaTiHCEKOIO MOBOIO 13 3aCTOCYBaHHSIM Cy4acHOI HAyKOBO1
TepMiHoJorii. Bukirang maTtepiaty € JOriYHUAM, ITOCiJOBHUM 1 BIJATIOBIJa€ BUMOTaM,
110 BUCYBAIOTHCS O HAYKOBUX Mpallb.

3ayBaskeHHs /10 3MiCTy AuUcepTaliiiHOI podoTH

1. B mepmoMy po3aiii «AHami3 iICHYIOYMX TEXHOJOTIN OIIHKU SIKOCTI TOBITPS»
aBTOpPY HOIIBLHO OyJI0 CHUCTEeMAaTH3yBaTH PE3yJIbTaTH IMPOBEICHOTO aHATI3y
ICHYIOUOTO IMPOTPaMHOT0 3a0€3MeUYCHHS OIIHKH SKOCT1 IMOBITPS Ta BHOKPEMHUTH
nepeBaru 1 HEIONIKK ICHYIOYMX PO3pO0O0K, M0 /ajmo O MOXKIMBICTH OLTBII
OOTPYHTOBAaHO Ta 4YITKO C(OPMYIIIOBATH IOCTAHOBKY 3aaad JOCTIIKCHHS 1
BHCHOBKH JIO PO3JILITY.

2. B posnaini 2 Ha ¢. 41 aBTOp 17151 pO3paxyHKY iHAEKCY sSKOCTI OBITpst AQI oOpaB
PIBHSIHHSI 3Ba)XK€HOT CYMM KOHIIEHTpalliil pi3HuUX 3a0pyaHioBauiB. OjHak, 3
TEKCTY poOOTH HE 3pO3yMLIl MiJICTaBU BUOOPY came TaKOro MiAXOMdy.



3. B migposaini 2.3 perpocnektuBHuit onuc Mmojaeni GFS ta ocodnuBocTel mapis
aTMOC(EPHOr0 THCKY JOLIJIBHO OyJIO BUHECTH y JOJATKH, OCKUIbKM L€ €
nomnomixHa iH(opMmarris.

4, Ha c. 65 3asnaueno, mo aonoBHeHHs Moxaeimi CALPUFF meromom IDW
HOJIIIIY€E TOYHICTh Ta JOCTOBIPHICTh PE3YyJIbTaTIB MPOTHO3YBAHHS PO3MOJALTY
3a0pynHeHb y moBiTpl. OJHak, BiJICYTHE OOTPYHTYBaHHS 1 YMCJIOBa OILlIHKA
MOJIIMIIIEHHS! TOYHOCTI Ta IOCTOBIPHOCTI.

5. B migpo3aim 3.1 «IlopiBHSHHS mNpoBaiifiepiB XMapHHUX IOCIYr» aBTOPOM
npoaHalli3oBaHa JIEKiUIbKa MPOBalIEpiB XMapHHUX IOCIYT B KOHTEKCTI ix
dbyHkiioHany Tta cepiciB. JlominpHO Oysio O HaBeCTHU pe3yJIbTaTH aHATI3Y 1 B
KOHTEKCTI TEXHIYHUX MapaMeTpiB.

6. CyMHIBHOIO € JOUUIBHICTh HABEICHHS B JUCEPTAIIHHOMY JOCIIKEHHI OMUCY
Biomux nporokosiie UDP, TCP ta HTTP (migpo3main 3.3).

7. B migpoznini 3.7 HaBeleHO TEOPETUUHHM OMUC APXITEKTYp, AKUN JOLUIbHIIIE
OyJsi0 6 BUHECTHU B JIOJIATKH.

8. B poznim 4 Oyno 6 JOpedHO HABECTU MOPIBHAHHS (PYHKIIOHAY ICHYIOUHX
CHUCTEM Ta po3p0o0JieHOT 1HPOPMAIIIHHOT CUCTEMHU Y BUTJISII TaOIHIII.

9. B Tekcri gucepTaniiHoi poOOTH BUKOPHUCTOBYETHCS 3HA4YHA KIJIBKICTh
CKOPOUYCHb Ta TEPMIiHIB, HE 3aBXIU 3araJIbHONPUNUHATHX, K1 JTOIIJIBHO OyJ0 O
BUHECTH B po3ain «llepemik TepMiHIB Ta CKOPOYEHBY», IO IMOJETIIHIO O
PO3YMIHHS BUKJIQJICHOTO MaTepiany.

10.Tekct nucepramiitHoi poOOTH MICTUTh 3HAYHY KUIBKICTh TpaMaTHYHHUX,
CUHTaKCUYHUX Ta JIPYKAPCHKUX MOMUJIOK.

Bxkazani 3ayBaXeHHSI HE € IPUHIIUTIOBUMU, HE CTABIIATH ITiJl CYMHIB HAYKOBY
HOBU3HY Ta MPAKTUYHY I[IHHICTH PE3YJIbTATIB JOCTIHPKCHHS 1 HE BIUTMBAIOTH Ha
3arajbHE TMO3WTHUBHE OIIHIOBAHHS IHUCEPTAIIiHOT poOOTH Ta PiBHA KBami(ikarii
3m00yBayva.

BinnoBigHicTh aucepranii cneniajgbHOCTI, 32 IKOK BOHA MOJAAETHCA 10
3aXHMCTYy

3a cBOIM 3MICTOM Ta OTPUMAHUMHU HAYKOBUMH pe3yJbTaTaMU JHCEpTaIliiiHa
pobora moBHICTIO BianoBigae CTaHIApTy BHILOI OCBITH TPETHOTrO (OCBITHBHO-
HayKOBOI'0) piBH# raiy3i 3HaHb 12 [ndopmaiiitni TexHosorii 31 cnenianbHocTi 121



[mxenepis mporpaMHOro 3abe3nevYeHHs Ta HalpAMKaM JOCIHIIKEHb BIAMOBIAHO 10
OCBITHBOI MPOTPAMH.

3arajibHi BUCHOBKH

Hucepramiina po6ora Monoans bormana Bomoammuposwua Ha Temy
«P0o3pobneHHA TEXHONOTIH 1 MPOrpaMHOro 3abe3revyeHHs JUIi OIEPATUBHOIO
MOHITOPHHTY $KOCTI IOBITPS» € 3aBEPIICHOI0 KBaIi(iKAIHHOI HAyKOBOIO
Iparero, y AKIA OTPHMaHi HOBI HAayKOBO OOIPYHTOBaHI pe3yJbTaTH, INO B
CYKYITHOCTI BUPIIIYIOTh aKTyalbHEe HAYKOBO-TIPUKJIAIHE 3aBIaHHA BIOCKOHAIECHHS
ICHYIOYMX METOIIB MOHITOPHHIY Ta PO3POOJEHHA HOBHUX TEXHOJONIYHHX PIIIEHBb
JUTA 320€3MeUeHHs TOYHOTO BUMIPIOBAHHS TIOKA3HUKIB AKOCTI IOBITPA.

BpaxoByro4un akTyaJabHICTh, HOBH3HY, BAKIHBICTh OJEP)KAHHUX aBTOPOM
HAyKOBUX pPE3yJbTATIB, IX OOIPYHTOBAHICTh 1 JOCTOBIPHICTH, 4 TAKOX 3HAYHY
NPAaKTUYHY IIHHICTh CHOPMYJIBOBAHUX IOJOXKEHbh 1 BHCHOBKIB, MOXKHA CTBEP.I-
AKyBaTH, IO paucepramiiHa pobora Momomus b. B. ma Temy «Po3pobnenns
TEXHOJIOT1H 1 MPOTPAMHOTO 3a0€3IMEYEHHs [T ONEPATUBHOIO MOHITOPHHIY SKOCTI
HOBITPA» 3a CBOIM 3MICTOM BIAIOBIZa€ BUMOram J0 O(GOPMIICHHS AWCEPTALIi,
3aTBEP’KEHUM Haka3zoM MiHicTepcTBa OCBITH 1 Hayku Ykpaiau Ne 40 Big 12 cigns
2017 p., Bumoram «llopsaxy mpuCYmKeHHS CTymeHs mokTopa (imocodii Ta
CKacyBaHHA PIIIEHHS Pa30BOI CIIELiaNi30BaHOI BUCHOI Ay 3aKiIaly BHUILOI OCBITH,
HAyKOBOI yCTAaHOBM MpO TMpPHUCYIKEHHSI CTymeHi Joktopa  dinocodiin,
3arBepkeHoro Iloctanosoro KMV Big 12.01.2022 p. Ne 44, ta 9uHHUM BUMOram
MOH Vxkpainu, a ii aBtTop, Monogeus borman Bomomumuposud, 3aciayrobye Ha
IIPUCY IPKEHHA MOMY CTyneHsa nokropa dimocodii 3a crierianpricTio 121 Imokenepis
IIPOTPamMHOTO 3a0€3MeUeHHS.
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