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PE<DEPAT

KBajii(j)iKauiKHa poSoTa Maricipa «ynpaBJiiHHa 6i3Hec-npoijecaMH b paMKax 

KOHiienijn IHTepHeTy peneii»: 66 c., 27 pnc., 12 Ta6ji., 40 jpKepeji.

EI3HEC-IIPOIJECH, IHTEPHET PEHEH, IHOOPMAHIHHA CHCTEMA, 

nPOTOTHII, PO3YMHHH OOIC, IoT.

MaricTepcbKa poSoTa npHCBaneHa npoeicryBaHHio, peajii3aun i no/jajibinoMy 

BnpOBajjaceHio aBTOMaTH3OBaHOi iH^opMaijiHHoi chctcmh «po3yMHoro» oijjicy.

B poGoii flocjii^aceHO TeHjjeHijii p03BHTKy KOHpenpii IHTepHeTy pencil; 

po3po6jieHO 6i3Hec iuiaH peajii3auii ckctcmh «Po3yMHHii o(j)ic»; npoBe/jeHO ouiHKy 

e(|)eKTHBHOCTi MeTO/jojiorii peajii3aiiii Ta BnpOBaaaceHHa iH^opMauiilHOi chctcmh 

«Po3yMHHH o(£ic»; BH3HaneHO bhmoth Ta onncaHO (JjyHKijioHaji iH^opMauiilHOi 

chctcmh «Po3yMHHH o(£ic» Ha ocHOBi TexHOJiorii IHTepHeTy pencil; po3po6jieHO 

apxiTeKTypy npOTOTHny Ta TexHinHe 3aB/jaHHa iH(j)opMaijiiiHoi‘ chctcmh 

«Po3yMHHii o(£ic».

Bnepnie CTBOpeHO nporoTHii iH(J)opMauiiinoi chctcmh «Po3yMHHii oij)ic». 

Ytohhcho eTann KjnonoBHX 6i3Hec-npoijeciB ynpaBJiiHHa mijjpacTpyKTypoio 

oijjicHoro npHMinjeHHa; npHHijHnH iipocKTyBaHHa apxiTCKTypH iH^opMauiilHoi 

chctcmh Ha ocHOBi IHTepHeTy pencil. ,H,icTajiH no/jajibinoro p03BHTKy TeoperanHi 

Ta MeTOjjHnHi 3aca/jH TexHOJiorii CTBOpeHHa in(J)opMauiiinoi chctcmh po3yMHoro 

ot^icy.



ABSTRACT

Master’s qualifying paper «Management of Enterprise Business Processes 

within the Internet of Things Concept »: 66 pages, 27 figures, 12 tables, 40 

references.

BUSINESS PROCESSES, INTERNET OF THINGS, INFORMATION 

SYSTEM, PROTOTYPE, SMART OFFICE, IoT.

The master's thesis is devoted to the design, implementation and further 

implementation of an automated information system for a smart office.

The work investigates the trends in the development of the Internet of Things 

concept; develops a business plan for the implementation of the Smart Office 

system; evaluates the effectiveness of the methodology for the implementation and 

implementation of the Smart Office information system; defines the requirements 

and describes the functionality of the Smart Office information system based on the 

Internet of Things technology; develops the prototype architecture and terms of 

reference for the Smart Office information system.

A prototype of the Smart Office information system was created for the first 

time. The stages of key business processes for managing the infrastructure of office 

space were clarified; the principles of designing the architecture of an information 

system based on the Internet of Things were specified. The theoretical and 

methodological foundations of the technology for creating a smart office 

information system have been further developed.
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BCTyn

AKmyajibHicmb MaricTepCbKOi poGora oGyMOBJieHa cipiMKHM po3bhtkom 

iHTepHeTy peneil, bkhh peBOJiiouioHi3ye xopnoparaBHi cipyKTypn. BnpoBa,i>KCHHa 

KOHuemjii «Po3yMHHH oij)icy» nepe3 iirrerpaiiiio 3 iHTepHeTOM pencil ao3BOJiae 

onraMi3yBaTH 6i3Hec-npoijecH, 3a6e3nenyiOHH ni/jnpHCMCTBaM He Jinme e^eKTHBHe 

BHKOpHCTaHHB pecypciB, ane ii ni/jBHiiieHHfl npo/jyKTHBHOCTi Ta 

KOHKypeHTOcnpoMOTKHOCTi b jjHHaMinHOMy 6i3Hec-cepe/jOBHHji. Po3po6Ka Ta 

BiipoBa^TKeHHs ynpaBJiiHCBKHx CTpaTeriil Ha ochobI IHTepHeTy pencil /jjib 

«Po3yMHoro oc|)icy» BijjKpHBae HOBi MO^JiHBOCTi /jjib nijjnpHCMCTB y noKpanjeHHi 

ei^eKTHBHOCTi Ta CTBOpeHHi a/janTHBHHx poGonnx OToneHb.

Oo'cKm docjiidztceiiHtr. ynpaBJiiHCbKi npopecn b paMKax KOHpenpii IHTepHeTy 

peneil.

IIpedMem docjiidjtceHHtr. e TexHOJioria pO3po6KH iHfjjopMaijiilHOi chctcmh 

«pO3yMHoro» oi^icy.

Memoio docjiiddtceHHti e npoexTyBaHHa, peajii3aijis[ i no/jajibnie BnpoBa/pKeHHfl 

aBTOMaTH3OBaHOi iHijjopMaijiiiHOi chctcmh «pO3yMHoro» oc|)icy. 

/jocarHeHHfl Mera Gyjin nocTaBJieHi Ta BHpiniem Taxi 3aBdaHHn:

- flocjiiaaceHO TeH/jeHijii p03BHTKy KOHpenpii IHTepHeTy peneil;

- po3po6jieHO 6i3Hec nnaH peajii3auii* chctcmh «Po3yMHHii oc|)ic»; 

-npOBe/jeHO onjHKy ecjjeKTHBHOCTi MCTOziojiorii peajii3auii* Ta BnpoBaa^ceHHa

iH^opMauiilHoi chctcmh «Po3yMHHil O(j)ic»;

- BH3HaneHO bhmoth Ta onncaHO (JjyHKijioHaji iH(j)opMaiiiilHOi chctcmh 

«Po3yMHHH o(|)ic» Ha ocHOBi TexHOJiorii IHTepHeTy peneil;

-po3po6jieHO apxiTexTypy npOTorany Ta TexmnHe 3aB/jaHHa iH^opMaijiilHOi 

CHCTeMH «P03yMHHH O(j)ic».

Memodu docjiidoiceHHH. meopemunni: eMnipHHHi (nopiBHBHHa, eKcnepHMeHT), 

TeoperanHi (nomyK,aHajii3, MO/jejHOBaHHa) Ta MameMamunni (pO3paxyHOx) MeTO/jn 

flOCJli/PKeHHB.
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HayKOBa HOBH3Ha o^epacaHHx pe3yjibTaTiB nonarae y HaciynHOMy: 

enepiue:

- CTBOpeHO npOTOTKn iH(j)OpMailiHHOl CHCTCMH «PO3yMHHH o(j)ic»; 

ymo'/wewo:

- eTann kjhohobhx 6i3Hec-npoueciB ynpaBJiiHHB iH^pacipyKTypoio o(|)icHoro 

npHMinjeHHa;

- npuHUHim npoeKTyBaHHB apxrreKTypK iH^opMaijiHHOi chctcmh Ha ochobI 

iHTepHeTy pencil;

dicmcuiu nodajibiuo2o po36umKy.

- TeoperaHHi Ta MeTOjjHHHi 3aca/jH TexHOJiorii CTBOpeHHB iH^opMauiilHOi 

chctcmh «po3yMHoro» o(J)icy.

Pe3yjibTara nayKOBoro /jocjii/j»eHHB nponnuiH anpoGauiio Ha XVI 

yHiBepcHTeTCbKin HayKOBO-npaKTHHHiH KOH(J)cpcnHii CTyijeHTiB, acnipaHTiB, 

/jOKTOpaHTiB i mojiojjhx yneHHx «MOJIOJJ,A HAYKA-2023»



PO34IJI1

TEOPETMHHIACIIEKT1I TA CYHACHI TEHJJEHIJli PO3BMTKY 

TEXHOJIOril IHTEPHETY PEHEM

9

1.1. KoHijeniiifl TexHOJiorii iHTepHeiy penew

«KoHueimia chctcmh «po3yMHHH» SyuHHOx npnnycxae hobhh ni^xi/j b 

opraHBauii »HTTe/jiaabHOCTi SyuHHxy, b axoMy 3 ypaxyBaHHaM KOMiuieKcy 

BHCOKOTexHOJioriHHoro oSjia/jHaHHfl CTBopiocTbca e/jHHa aBTOMaTH3OBaHa CHCTeMa 

ynpaBJiiHHfl, njo /jO3Boaae 3HanH0 36ijibniHTK ei])exTHBHicTb (JjyHxuioHyBaHHa i 

Ha/jiKHicTb ynpaBJiiHHs Bcix chctcm >KMTre3a6e3rieiieniis» [33].

«Po3yMHHH» SyzjKHOK - CHCTeMa, axa 3a6e3neHye 6e3nexy, 

pecypco36epe»eHHfl Ta xoM(])opT /jjia Bcix xopHCTyBaniB. Y HaiinpocTiniOMy BHna^xy 

BOHa noBHHHa bmpth p03ni3HaBaTn xoHxpeTHi CKiyaun, njo BijjSyBaiOTbca b SyuiBJii, i 

Bi/jnoBUjHKM hhhom Ha hhx pearyBara: o/jHa 3 ni/jCHCTeM Moace ynpaBJiara 

noBe/jiHKOK) iHniHx 3a 3a3aajieri/jb po3po6aeHHMH ajiropHTMaMH. KpiM toto, Bia 

aBTOMaTH3aun xiabxox ni/jCHCTeM 3a6e3neHyeTbca chhcptcthhhhh ei^exT aaa bcboto 

KOMnjieKcy.

«IIia «po3yMHHM» SyuHHKOM p03yMieTbca Taxa xoHiienijis B3acMoaii jiiquhhh 

3 TKHTJiOBHM npocTOpOM, xojih poGcrra Bcix iH>xeHepHnx chctcm Ta ejiexTponpHJia/jiB 

peryjnoeTbca aBTOMaranHO 3 eaHiioro ueHTpy, BianoBiano ao 3a3/jajieriab saaaunx 

napaMeTpiB. Taxa chctcmb 3a6e3neHye xopHCTyBanaM xijibxa nepeBar: xoM(])opT, 

6e3nexy i exoHOMiio pecypciB. CncTeMa nepeaGanae 3Jiaro^>xeny poScny chctcmh 

onajieHHs Ta xoH/jnijiiOBaHHa, a Taxoac xoHTpojib 4>axTopiB, mo BnjiHBaiOTb Ha 

HeoSxi^HicTb bxjhohchhse a6o Bi/jxjHOHeHHa 3a3HaneHHx chctcm. Ihhihmh cjiOBaMH, b 

aBTOMaTH3OBaHOMy pc>KHMi Bi/jnoBUjHO ao 30BHiniHix i BHyTpiniHix yMOB aaaaiOTbca 

i Bi^CTOxyiOTbca peacHMH poSoTH Bcix iiDKCuepuHX chctcm Ta ejiexTponpHJia,uiB» 

[35].

B p03BHHeHHx xpaiHax «po3yMHHH» SyuHHOx nepeTHHaeTbca 3 xoHuenuieio 
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eKOJiorinHOCTi i CTinxocTi, ocxijibxn ^ana TexHOJioria jjonoMarae pauioHajibHO 

BHKOpHCTOByBaTK oSMOKCni npHpO/JHi peCypCH, MiHiMaJIbHO HeraTHBHO BnJIHBaTH Ha 

/jOBKijiJia Ta jjoSpoSyT jnoaeii. Ochobhc 3aB/jaHHs «po3yMHoro» Gy/jHHxy - 

ni/JBHHJHTH KOM(j)OpT MCLUXaHIjiB i nOJieriHHTH nOBCBKJjeHHe 5XHTTB [22].

IcTOpia po3BHTKy TexHOJiorii «pO3yMHHH» 6y/jHHOK po3noHajiac» y MHHyjiOMy 

CTOJiirri. IIoHflTTfl «p03yMHHH» SyuHHOK ynepnie 3'bbhjiocb y mraTi BaniHHrroH b 

iHCTHTyTi iHTejieKTyajibHoro SymBHHHTBa b 1970-x poxax: «EyuiBJia, 3a6e3neHye 

npo/jyKTKBHe Ta ecjjexTHBHe BHxopHCTanim poGonoro npocTOpy...»; /je po3po6jiajiHCS[ 

peBOjnoijiHHi Ha toh liac npoexTH, axi nepe/j6aHajiHMO»jiHBicTb nepe/jani no o/jHOMy 

/IpOTy pi3HHX BH/liB iH(])OpMailii, HJO/JO3BOJIHJIO 6 KepyBBTH pi3HHMH npHCTpOBMH 

[23].

O/jhhm 3 nepniHx npoexriB «po3yMHoro» /jOMa ctbb GyunHox aMepnxaHCbxoro 

imxeHepa EmIjib Mariaca. Y 1950 poni E. Mariac oGjia/maB cbog tkhtjio Gesjiinmo 

pi3HHx npHCTpoiB, iioKCiiep xepyBaB hhmh 3 KHonKOBoi naHeni. HanpHXJia/j, Mariac 

HaTHCKaHHBM KHOnOK Mir BUIHHHflTH flBepi rapa>Xa, /JHCTaHLjiHHO BMHXBTH Ta 

BHMHXBTH pa/jio. KpiM IJbOrO, B Gy/JHHKy ilDKCHCp BCTBHOBHB aBTOMaTHHIli CHCTeMH 

CHrHajii3anii. /Jjib peajii3aijii npoexry Mariac BHTparaB Gijibme /jbox xiaoMeTpiB 

KaSeJHO, CXOBaBLUH Bci /JpOTH, MOTOpHi iHHli BHKOpHCTaHi JjaTHHKH i npHCTpOl B 

CTiHax Ta ni/uiO3i.

Ilje o/jhhm npHKJia/jOM p03BHTxy AaHoi* TexHOJiorii e XaTa ManGyTiiboro 

MoHcaHTO - aTpaKijioH 1957 poxy. KoMnaHia «MoHcaHTO» 3anponoHyBajia 

MacanyceTCbxoMy TexHOJiorinHOMy iHCTHTyTy cnijibHO ctbophth tkhtjiobhh 

SyuHHOx HOBoro rany: njjixoM 3 njiacTMacn. IlepeBaroio nnacraxa Gyua jierxicTb, mo 

/J03B0JIBJI0 6e3 OCoGjIHBHX 3yCHJIb aBTOMaTH3yBaTH Bci CHCTeMH B SyUHHXy. B 

SyuHHxy MoHcaHTO Gyna oGjia/maHa yjibTpa3ByxoBa nocyzjOMHHHa MauiHHa, cncTeMa 

xoH/jnijiiOBaHHfl b nimiO3i, Tejie(])OH 3 rynuHM 3b'b3xom, nojinni, 3HHxaK)Hi b 

xyxoHHOMy CTejii, a Taxoac niaxmoneHa aBTOMaTH3OBaHa paxoBHHa, axa Mimma 

piBeHb b 3ajie?xHOCTi Bi/j pocTy jho/jhhh.

IIonyjuipH3anbi xoHnenijii «po3yMHoro» GyuHHxy po3noHajiaca HanpHximji 

1990-x poxiB. HanpHXJia/j, b 1999 CTy/jia Disney BHnycTHJia (|)ijibM «Po3yMHHH 
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6y/JHH0K», AKHH pOSHOBi^aC npo aBT0MaTK30BaHHH SyiJHHKy 3 poSOTOM-nOKOlBKOK). 

y HOBOMy THCSHOJiiTTB ijfl TeMa nizjHiMajiaca b kIho, npeci Bee nacTime i nacTime.

«Po3yMHHH 6y/jHHOK» - ne aBTOMaTK3auia jjOManiHboro noGyry 3a /jonoMoroio 

oS'ejjHaHHB ejieKTponpujia/jiB Ta noSyroBoi tcxhIkh b Sy/yimcy b canny eKOCHCTeMy 

[17]. Po3rjisHeMO 3pa3OK apxrreKTypK «Po3yMHoro aoMa» (pnc. 1.1). Ilpn po3po6iji 

chctcmh Bi/majieHoro ynpaBJiiHHA 3a3Bnnan BH/jijnnoTb HaciynHi ochobhI 

KOMnoHeHra: nporpaMH /jjm KOpncTyBana, Be6-cepBep, cepBep «Po3yMHoro B^OMa», 

a TaKO>K KOHTpojiep /jjib ynpaBJiiHHB /jaTHUKaMn Ta ceHCOpaMH.

Pane
flaiMHKM

Teunepaiypu
KHOOKU

flaTMHKM
pyxy

ftBurynn
flaiMHKH

npOTIKaHHH

PncyHOK 1.1- CTpyKTypa TexHOJiorii «Po3yMHoro 6yuHHKy»

CucTeMa «Po3yMHKH 6yunH0K» (PE) BKjnonae b ce6e.

Modijibuuu dodamoK a6o 8e6-6pay3ep HeoSxi/iHi /jjib Bi/majieHoro ynpaBJiiHHa 

npHCTposMK PE. 3a /jonoMoroio nboro KOMnoHeirra 3aincHioeTbcs nepejjana KOMaHjj 

Ha xMapHi cepBepH, a Taxo» OTpHMaHHa 3b1/jth iH^opMaijn npo ctbh jjaTHHKiB [32].

Be6-cepeep npH3HaneHHH /jjm 36epiraHHA /jaHHX npo ctbh jjaTHKKiB Ta 

npncTpo'i b E^l- BiH BHCTynae Taicoac b akoctI nocepe/jHHKa mok Bi/vjajieHHMH 
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npHCTpoaMH KepyBaHHs Ta cepBepOM PE. ,Uana $yHKiiui 3/jiKCHioeTbCfl nuiaxoM 

nepe/jani xombhh, HanpHXJian, 3 moGuibhux npHCTpoi'B y XMapy, /je bohh 

oSpoSjiaiOTbca i nepe/jaiOTbca jjajii Ha HOManiHin cepBep.

Cepeep PB npH3HaHeHHH nna OTpHMBHHa xombhh Bin Be6-cepBepa Ta i’x 

no/jajibino’i nepe/jani Ha KOHTponepH, a Taxoac nepe/jani y 3BOpOTHOMy nopanxy hbhhx 

3 /jaTHHKiB, axi Ha/JXO/JflTb Ha KOHTpOJiep.

Koumpojiep - ije npHCipin, njo 3'e/jHye eaeMeHTH «po3yMHoro» SyHHHxy b 

chhhc uijie [25]. KoHTponep xepye ni/jKJHOHeHHMH jjbthhkbmh, npHHMae xombhhh 3 

cepBepa i BinnpaBJiae iioMy iH^opManiio npo 3m1hh CTaHy jjbthhkb. Ha neHTpajibHOMy 

KOHTpojiepi peecTpyiOTbcs Bci HaaBHi npHCTpoi, a bIh btkc 3a6e3neHye i Be6- 

iHTep^eiic, i cijeHapn, Ta nepe/jany xombhh mde npHCTpoaMH.

ffamuuKU - He npHJia/jH, axi onepacyiOTb iH^opManiio npo ctbhh 

HBBKOJiHniHboro cepenoBHiua Ta noSyTOBo’i TexHixn, axi no/jaiOTb ii Ha xoHTponep 

[22]. npHXJia/jOM e TepMonaTHHx, axHH Bxjnonae b 3ajiea<HOCTi Bia TeMnepaTypH b 

6y,UHHxy oSirpiBan a6o xoHjjHuioHep.

AKmyamopu - BHXOHBBHi npHCTpoi’, axi 6e3nocepe,UHbO BHXOHyiOTb xombhhh. 

U,e caMa hhcjichhb rpyna, b axyBxo/jaTb pO3yMHi BHMHxani, pO3yMHi pO3eTXH, 

CHpeHH, xjiiMaT-xoHTpojiepH i T.n.

Tlpucmpiu PE - ue npHJian, axHH cxnanaeTbca 3 xompojiepa, /jaTHHxaTa 

noSyTOBoro npHJiany, HanpHXJian, xojiOHHJibHHxa, TepMOMeTpa, >xajiio3i. Ix 

HB3HBBK)Tb iHTepHCT penaMH a6o IoT npHCTpOaMH.

«lHTepHeT penen (Bin aHTJiiHCbxoi internet of things, IoT) — ue BejiHHe3Ha 

xijibxicTb «peHeH», axi niHXJiiOHeHi ho IHTepHeTy /jjia oSMmy hhhhmh 3 iHHiHMH 

peHaMH-HO/jaTxaMH IoT, ni/jxjiiOHeHHMH npHCTpoaMH, npoMHCJiOBHMH mbhihhbmh Ta 

SaraTbOM iHniHM. npHCTpoi, ni/jxjiiOHeHi ho IHTepHeTy BnxopncTOByiOTb BSynoBaHi 

HBthhxh fljia 36opy naHHX i, b neaxHXBHnanxax, BnjiHBaiOTb Ha hhx. npHXJiann 

3acToeyBaHHa IHTepHeTy penen: Bin «po3yMHoro» Gynniixy, axHH bbtombthhho 

peryjiioe onaneHHa Ta ocBiTJieHHa, ho «po3yMHoi» (^aSpHXH, axa xoHTponioe 

npOMHCJiOBi mbhihhh naa nomyxy npoSjieM, a noTiM bbtombthhho HaaaniTOByeTbca, 

mo6 yHHXHyra 36o!‘b» [30].
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KoHiiemjifl IHTepHeTy pencil BHXo/jHTb 3 npHHUHny MDXManiHHHoro 

cnijiKyBaHHa: 6e3 BTpynaHHa jho/jhhh enexTpoHHi npucipoi «cnijixyiOTbca» mdx 

co6ok). iHTepHeT pencil - ue aBTOMaTH3auia, aue Sijibiu bhcoxoto piBHa. Ha 

BUJMiHHiCTb Bijx «pO3yMHHX» Sy/JHHXiB By3JIH CHCTCMH BHXOpHCTOByiOTb TCP/IP- 

npOTOKOJin oSMiHy /jaHHMH nepe3 xaHaan ruoSajibHoi Mepead IHTepHeT. Y CTarri 

«lHTepaKTHBHa aBTOMaranHa ckctcmb «Po3yMHHii EyunHOK»» [27] aBTOpaMH 

po3rjia^aeTbca 3aB/jaHHa npoexTyBaHHa xi6ep(])i3HHHoi‘ chctcmh, hjo 

BHKopKCTOByeTbca ax cepBic ziJia ynpaBJiiHHfl iHTejiexTyanbHHMH SyuHHxaMH 3 

BHKopucTaHHAM TexHOJioriil IHTepHeTy peneil.

IHTepHeT peneil - ue Mcpcaca (|)i3HHHHx 06'exTiB, niuxjnoneHHx /jo IHTepHeTy, 

axi 3/jiSHi ijjeHTHfjjixyBaTH cede 3 iHniHMH npncTpoaMH. /J.oSpe npo/jyMaHHii jjo/jaTOx 

«lHTepHeT peneil» motkc 3hh3hth cno>xnBanna cjiexTpoeHcprii, ni/jBHnjHTH 6e3nexy b 

SyUHHKax i b MicTi a6o hujbhlhhth xoM^opraicTb b npHMinjeHHi [37].

IHTepHeT peneil jjae opraHi3auiaM aGcojuorao HOBi cnocoSn ynpaBJiiHHa i 

MOHiTopHHry Bi/vjajieHO BHxoHyBaHHx onepauiil. ^aHa TexHOJioria ^03B0Jiae 

noBHicTio KOHTpojiiOBaTH Bifl^ajieHO po3TamoBaHi oS'gxth Ta nocTiilHO nocTanaTH 

iH^JopMauiio /jo jjo/jaTKiB Ta /jo cxoBHHja /jbhhx.

CTaH/japTiB 3B'a3xy MCE (MiacHapo^HHH C0103 eaexTp03B'a3xy, 

International Telecommunication Union) onySjiixyBaB pexoMeH/jaijiio Y.2060, ni/j 

Ha3BOio «Orjiajj IHTepHeTy peneil» (Overview of the Internet ofThings)» [38]. Y ijbOMy 

jjOKyMeHTi MicTSTbca HacTynHi BH3HaneHHa, axi onHcyiOTb IHTepHeT peneil:

Inmepnem peneti'. rnoSajibHa iH^pacTpyxTypa /jjia iH^opMauiilHoro 

TOBapHCTBa, axa 3a6e3nenye MoacjiHBicTb Ha/jaHHa 6ijibni cxjia/jHHX nocjiyr nuiaxoM 

3'ejinanna ojjhh 3 ojjhhm (4h3hhhhx i BipTyanbHHx) peneil Ha ochobI icHyionHX i 

(JjyHXHioHanbHO cyMicHHX iH^opMaHiHHO-xoMyHixauiiiHHX TexHOJioriil.

Pin\ ctocobho jjo IHTepHeTy peneil 03Hanae npejjMeT 4>i3HHHorocBiTy (4>i3HHHi 

peni) a6o iH^opMaitiilHoro CBiiy (BipTyajibHi peni), axnii motkc 6yTH 

i,ueHTH(|)ixoBaHHii Ta iHTerpOBaHHii y Mepeaci 3B'a3xy.

Ilpucmpiu'. ctocobho jjo IHTepHeTy peneil 03Hanae eaeMeHT oSjia/jHaHHa, axnii 

Mae 060B'a3X0Bi MOaCJIHBOCTi 3B'a3Xy Ta /JO/jaTXOBi MOaCJIHBOCTi BHMipiOBaHHa, 
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cnpaubOByBaHHfl, a tbxojx BBe/jeHHa, 36epiraHHa Ta o6po6xn jjaHHx.

Hx noKa3aHO Ha pnc. 1.2, y TexHOJiorii iHTepHeT pener! iH^opMauiilHO- 

xoMyHixauiiiHi TexHOJiorii, axi Bate 3a6e3nenyK>Tb «3B'a30x y Synb-axHil nae» i «b 

6y,Ub-KOMy Miciji», OTpHMyiOTb hobhh aenexT - «3b's30x 3 Gy/jb-axoio pinnio».

ypya;

bhohi:
BneHb

PucyHOx 1.2- Hobhh BHMip b iHTepHeTi pencil

IoT peni - ije npexiMCTH 4>i3HHHoro CBiiy (4)i3HHHi peni) a6o iH^opMauiilHoro 

CBiTy (BipTyajibHi peni), axiMoacyTb 6yra i/jeHTH^ixoBaHi Ta iHTerpOBaHi y Mepoxi 

3B'»3Xy. Oi3HHHi peni iCHyiOTb B (])i3HHH0My CBiTi, i IX MOTKIIH BHMipaTH, npHBeCTH B 

JlilO Ta ni/JXJHOHHTH. npHXJia/JH 4H3HHHHX pencil BXJHOnaiOTb HaBXOJIHHIHe 

cepe/jOBHiue, npOMHCJiOBHx poSoTiB, TOBapH i ejiexTpHHHe oSjia/jHaHHa. BipTyajibHi 

peni iCHyiOTb b iH(^opMaijiilHOMy CBiTi, i i’x MOTKiia 36epiraTH, o6po6aaTH, a Taxoac 

OTpHMyBaTH /jo hhx /jocTyn. npHXJiajjH BipTyajibHHX pencil BXjnonaiOTb 

MyjibTHMe/jiiiHHii xohtcht Ta npnxjia/iHe nporpaMHe 3a6e3neneHHa [12].

O/jHax, jjana TexHOJioria Bee >x Mae i jicaxi He/jojiixn. BHxopHCTaHHa IHTepHeTy 

pencil MOTxe bhxjihxbth jjeaxi npoSneMH. Y nepniy nepry - ije npoSjieMH 6e3nexH. 

KoMnaHii‘ noBHHHi jjSaTH npo 6e3nexy xoH(])i^enHiiinnx /jbhhx. Taxoac cjii/j 3BepHyTH 

yBary Ha nHTaHHa 3axHineHOCTi npHCTpoiB Bi/j xaxepcbxnx aTax. /Jpyroio cepilo3HOio 

nepenixo/joio Ha nuiaxy po3BHTxy TexHOJioriil IHTepHeTy pencil e pi3H0MaHnra 

pi3HHX npOTOxojiiB Ta BiflcyTHicTb 3arajibHonpHHHaTHX CTanjjapTiB [3].

OcHOBHa npoSjieMa IHTepHeTy peneil nonarae b TOMy, njo HeMae acHHx i 

y3ro,u>xeHHX apxiTexTyp jjJia noGynoBH niuxjnoneHHX aBT0MaTH30BaHHX chctcm. B 
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o/jHoro nepeMHxana CBiTJia mohcc 6yrn ojjkh piBeHb mH^pyBamia jjamix, b to nac ax 

y nyjibTa /jKCTamjiKHoro ynpaBaimia iHiui ajiropHTMH niH(])pyBaHHa. Be3/jpoTOBi 

npOTOKOJin MoacyTb Taxoac Bmpi3HaTHca: o/jhh npucipiii mohcc BHXopHCTOByBaTH 

ZigBee, b toh nac, ax mini noxjia/jaiOTbca Ha Bluetooth a6o Wi-Fi [19]. Mocth /jjia 

ni/jKjnoHeHHfl no BciM hhm napaMeTpaM Gyuyrb /jySmoBaTHca. I HaBiTb axnjo 

He3ajie?KHi chctcmh SyuyTb 6e3neHHHMH, pa3OM bohh yTBOpioiOTb Bpa3JiHBy /jjia 

3OBHiniHboro BnjiHBy Mepeacy.

JJjia 6e3neKH iHTepHeiy pencil y noSyTOBm rajiy3i CHTyauia He Taxa exna/ma. 

Po3yMHi jjOManmi npHCTpo'i BHxonaTb b iHTepHeT nepe3 3BHHaimi xaHajiH. 

lH$opMaiiui, axy bohh nepe/jaiOTb, noTpeSye jmiiie 6a3OBoro 3axHCTy buj BipyciB i 

Ki6ep3arp03. HaBiTb sklejo TpanHTbca MacoBa xiSepaTaxa, xaTacTpoijm ije He 

npHBe^e. KpiM toto, /jOManmi npHCTpo‘1 3a3BHHaH BHnycxaiOTb BejiHXHMH napTiaMH, 

i Ha/JJIHmXOBHH 3aXHCT 3aHa/JTO CHJIbHO 36ijIbIHHTb BapTiCTb npHCTpOlB - IX HixTO He 

6yue xynyBara [18].

y 6i3Heci i npoMHCJiOBOCTi CHTyapia naGaraTO cepHO3Hima - 3jiobmhchhxh 

MO>xyTb cnpoSyBaTH OTpHMaTH nocTyn no pO3yMHHX npHCTpoiB nianpHCMCTBa, mo 

3arpo?xye MijibHOHHHMH 36nTxaMH, a mo/ji h npoMHCJiOBOio xaTacTpoi^oio. ToMy b 

Mcpoxax IoT npH,uijiaiOTb nmBHmeHy yBary 6e3neiji [29].

X[ji» 3axHCTy BHXopHCTOByiOTb HacTynHi mctozeh:

- i3OJismia Bi/j iHTepHeTy, poSoTa Tijibxn b Mepead Bcepemmi o^icy a6o 

3aBO/jy;

- HiH(|)pyBaHHfl npOMHCJiOBHx jjaHHx, HanpHKJiajj, ajiropHTM AES-256. HJoG 

hoto 3JiaMara, noTpidHO nmiGpara xjhoh jjobtxhhoio 256 6iT - HaBiTb cynacHOMy 

cynepxoMn'iOTepy /jaa Hboro Gy/je noTpiSHO Gijibme nacy, hhm hmobIphhh Bix 

Hamoro BcecBiTy [34];

- 3axHCT nporpaMHoro 3a6e3neHeHHa i onepauiHHHx chctcm;

- chctcmh jjeTexTyBaHHsi Ta 3anoGiraHHa BTOpraeHHAM - bohh cnoBimaiOTb, 

sxmo XTOCb CTOpOHHiH HaMaraCTbCa OTpHMaTH JJOCTyn /jo CHCTCMH [24].

Ha cboro/jHi Bi/jGyBaeTbca rjioGaabHa iiH^pOBi3auia npoijeciB 6i3Hecy b uiaax 

noxpameHHSE npo/jyxTHBHOCTi npaui, axocn poGiT i 6e3nexH BHpoGHHijTBa.
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H,H(|)pOBi3auifl - ije cynacHa Tenuemjbi, poSoth no noKpanjeHHio i aBTOMaTmaijn 

poGonoro npocTopy BenyTbca BejiHKHMH TeMnaMH LJ,i«|)pOBi3anifl TpyHTyeTbca Ha 

noHsrrri HH(|)pOBi TexHOJiorii «lHTepHeT peneH» - ije KOHnennia Mepead 3 (Jhshhhhx i 

BipTyajibHKX 06'eKTiB, axi noB'a3aHi 3 iHTepHeTOM Ta 30BHiniHiM cbItom, 3/jaTHi 

nepe/jaBa™ o/jhh o/jHOMy o^ep^yBaHi /jam, mo6 BHxoHyBaTH Ha ix ochobI pi3Hi /jin 

HJia p03BHTKy ckctcmh ynpaBniHHa, exoHOMixn, 6i3Hecy, coniajibHoi c(|)epH [31].

«Po3yMHHH o(|)ic - ue aBTOMaTH3OBaHa CHCTeMa xepyBaHHa, axa npH3HaHeHa 

HJia KOHTpojno i ynpaBJiiHHfl ocBiTJieHHaM, onajieHHAM, BeHTHJianieio, 

BO/jonocTaHaHHSM, 6e3neKOio, ay,uio/Bi,ueo anapaTypoio Ta iHHiHMH iHxceHepHHMH 

CHCTeMaMH npHMinjeHHa. CHCTeMa Mae MoacjiHBicTb ni/jCTpoiOBaHHa Ta MOHKijiixaHii 

3a SaTxamiaM BJiacHHxa. «Po3yMHHH» oi^ic ao3Boaae iHTerpyBaTH pi3Hi nijjCHCTeMH, 

3a6e3neHyiOHH ix 3Jiaro/jaceHy poSoTy i BHeoxy (JjyHXHioHajibiricTb bcboto 

KOMnjieKcy» [15]. L(e HO3BOJiae He TijibXH bkxjhohhth koh^jhkth npH ix 

(jjyHKHioHyBaHHi, ane i 3a6e3neHHTH rapMOHiiiHy B3aeMO/jiio. HanpHXJia/j, 

KOH/jHHioHep He oxojio/jacyBaTHMe npHMinjeHHa b to nac, kojih Gyzje npaniOBaTH 

onajieHHs.

iHTerpaHia BHnje nepejiineHHx TCXHOJiorin 3a6e3neHye xoMi^opT y npHMinjeHHi. 

ynpaBJiiHHs napaMeTpaMH bcboto KOMnjieKcy npHMinjeHHa «po3yMHHH» oi^ic 6epe 

Ha cede. IIpH HeoGxi/jHOCTi «p03yMHHH» o<])ic xepye ocBiTJieHHaM, niTopaMH, 

KOH/jHHioHepOM, Tenjioio nHjjioroio, Bijjeo anapaTypoio i rnniHM oSjiajjHaHHaM [15].

B jjaHKH nac hjm pHHxy p03yMHnx TexHOJioriH xapaxTepHo:

- nepeBaacaiOTb pinieHHa jjna iHTeaexTyajibHoro oijricy, BHxopHCTaHHa axnx, 3a 

oniHKaMH excnepTiB, 3HaHH0 36ijibinye pe3yjibTaTHBHicTb jjiajibHOCii i oxynaeTbca 3 

nacoM;

- 36ijibineHHfl npaxTHXH BnpoBajjxceHHa po3yMHHx TexHoaorin b 

o6cjiyroByBaHHa oiJhchkx SyuiBejib b MicTax Ha eTani SyjjiBHHHTBa [1].

B nijiOMy p03yMHa inijipacTpyxTypa 6yaiBJii Bxjnonae b cede jjBa xoMnoHeHTa: 

IT-iH(^pacTpyKTypa i pO3yMHi noxcHepm ckctcmh (Phc. 1.3). IT- intjipacTpyxTypa 

oS'e/jHye Bci iH^opManinHi rexHoaorii i pecypcH, BnxopHCTOByBaHi xoHxpeTHOio 

opraHi3anieio a6o KOMnaHieio. Po3yMHi iiiTKcnepni ckctcmh - He ckctcmh SyzjiBJii a6o 
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npHMinjeHHfl, npH3HaneHi /jjm »oiTT€3a6e3neHeHHs, BHKOHaHHa TexHOJiorinHHx 

npoijeciB, nijjTpHMKH KOMijjopTy, eHepro- i pecypco36epe»eHHa, 3a6e3neHeHHS[ 

6e3neKH.

PucyHOK 1.3- lH(|)pacTpyKTypa iirrejieKTyajibHoi SyuiBJii

Po3yMHa iH(j)pacTpyKTypa nepe/tGanae MoacuHBicTb OTpHMaHHa KJiieHTOM 

HeoSxi^Hoi nocnyra npH jjOTpHMaHHi bhmot 6e3neKH 3a bhhbtkom 3BepHeHHB /jo 

nocTanajiBHHKa nocjiyra.

OcHOBHi nepeBara BnpoBa/jaceHHa chctcmh:

- 3HH»eHHfl BHTpaT Ha yTpHMaHHSL O(j)icy: CHCTeMa «pO3yMHHH» O(|)ic SEK 

pa3 flO3BOJiae HanojiOBHHy ckopothth BHipara Ha ejieKTpoeHepriio Ta 3aonja,uHTH 

Ha bojjo- Ta TennonocTaHaHHi, 3aB/jMKH ijbOMy 3MeHmyjOTbca bk opeH/jHi CTaBKH, 

Tax i eKcnjiyaTaijiHHi BHTpara [26];

- ni/jBHnjeHHfl npo/jyKTHBHOCTi: HanpHKJia/j, cnpomyeTbca BHKOHaHHB 

pyTHHHHX 3aB/jaHb, sk nomyx i SpOHiOBaHHa xiMHaT /jjib neperoBOpiB, 3aB/jaKH 

HOMy BHTpanaeTbca MeHine nacy Ha zi.ii, He noB'a3aHi 3 poSoTOio;

- KOM^opT: CHCTeMa 3a6e3neHye b npHMinjeHHsx KOM^opTHi yMOBH /jjib 
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poGora, HanpKKJiaji, ni/jTpiiMye napaMeTpn TeMnepaiypH, BOJiorocTi Ta 

HHpxyjiapii CBiacoro noBiipa 30BHi i Bcepe/jHHi npHMinjeHb;

- 6e3nexa: chctcmoio 6e3nexn «po3yMHoro» oijjicy e xoMnjiexc ([tyiixniil no 

3a6e3neneHHK> xoM^opTy, HanpKXJia/j, oxopOHHa i noaceacHa CKrHajii3an;ia, xoinpojib 

flOCTyny, CTaHy iHaceHepHHX ni/jcncTeM, Bi^cocriocTepoKcniia [32];

- HanKpaine BHXopKCTaHHa o$icHO*i njionji: po3yMHe pimeHHa flJia oi^icy 

flonoMarae 3BijibHHTK poGoniil npocTip nuiaxoM onTHMi3ani‘i noro BnxopKCTaHHa.

1.2 CTaHflapTH3aijifl chctcm IHTepHeTy peneii

HanGijibniy nonyjiapHicTb chctcmk IHTepHeTy peneii npn/jGajin b 2010-2017 

pp., kojik no/jenieBinajin xrnneBi npncTpoi, 3'aBHJincb TexHOJiorii mia 6e3nenHoi‘ Ta 

iHBHflKoi* nepe/jani /jaHHx, a Taxoac axTHBHO po3BKBajmca iHTepHeT i npoTOKOJin 

B3aeMOfli‘i. ^am (|)aKTopn GaaroTBopHO jjajinca B3Haxn npn noaBi bcjikkoto nncjia 

He^oporax i npocrax xiHneBKX npncTpoiB, axi b xopOTxi TepMiHK MoacHa Gyjio 

3i6paTK b roTOBe pinieHHa. llopaa i3 npocraMK pimeHHaMK Ha pKHxy CTaan 

3'aBJiaTnca npo^eciilHi ckctcmk 3 /jocTaTHbO cxjiamioio i po3rajiyaceHOio jiorixoio, ao 

BHHKKHCHHK) BXHX npKHCTHi Ba<e Ijijli XOMnaHH i MDKHapOJIHi KOMiTeTK (HanpKXJia/j, 

KoHiienijia npOMKCJiOBOCTi 4.0 i Industrial Internet Consortium, KoHCOpijiyM 

npOMKCJiOBoro IHTepHeTy).

IIpoGjieMK BnGopy i noGynoBK chctcm IHTepHeTy pencil HaiiGijibni noBHO 

onncaHi y 3apy6ia<Hiii JiiTepaTypi. Cepe/j ochobhkx /jocni/jaceHb y niil rajiy3i Moaoia 

Ha3BaTH poGoth [38, 39,40]. IIpoGjieMK po3po6KH CHCTeM IHTepHeTy pencil b yxpami 

i TeoperaHHi ochobk aaiioi' TexHOJiorii BKKJiajjeHi b [24, 29, 31], a nepcnexTKBH 

CTaHOBJieHHa TCXHOJiori'i, a Taxoac iiorenniilni nKTaHHa CTaH/japTH3apii, a/jpecaiiii i 

MepeaceBKx xoMyHixaiiiii [30]. ^eaxi aocamHKxn cxo/jaTbca Ha /jyMni, mo ana 

/jo/jaTKiB IHTepHeTy peneil He Moace Gyra e/jHHoro CTaHjjapTy nporpaMHo’i 

apxiTeKTypK, ocKijibKn caM no coGi TepMiH He Hece Gym-axy xoHTexcray 

iH^opManiio mia npHilHarra HaBiTb nonepe/jHix npoexTyBajibHKX pinieHb.

O/jHax y 2015 pom KoHeopmyMOM imiycTpiajibHoro IHTepHeTy Gyjio 
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po3po6jieHO MeTOjjHKy ctocobho chctcm npoMHCJiOBoro IHTepHeTy pencil, axa 

BKJiiOHae CTBOpeHHfl 3aco6y nijjTpHMKH npoexTyBaHHa /jjis kohkpcthhx raniB chctcm 

iHTepHeTy peneH. Cepe/j onyGjiiKOBaHHx jjOKyMeHTiB motkhh bh/juihth - CTaH/japT, 

perjiaMeHiyiOHHH piBHi noSyuoBH, CKJia/micTb, TexHinHi ziCTajii i ocoGjiHBOCTi 

BnpoBa^eHHs no/jiSHHx chctcm Ha bhpoGhhhtbl IIo/jiGm chctcmh MaiOTb CKJiamiy 

nporpaMHy apxrreKTypy Ta JioriKy poSoTH, njo /jO3BOJiae I'm o/jHonacHO OTpHMyBaTH 

/jam i KepyBaTH SaraTbMa CKJia/jHHMH npHCTpoaMH, 36epiraiOHH npH ijbOMy 

MOTKJIHBiCTb pO3HIHpeHHfl i B3aeMO/jil B peaJIbHOMy Hacy. BKa3aHHH /JOKyMCHT 

npHHMajiH jjo BiflOMOCTi 6ijibmicTb 3axi/jHHX KOMnaHin npn po3po6iji chctcm 

npoMHCJiOBoro IHTepHeTy penen, mo noKa3ajio BHCOKy 3acTOCOBHicTb MeTO/joJiorii Ha 

npaKTHiji [38].

iHTejieKTyajibHHH SyuHHOK Mae Taxy cneiiH^ixy, no3HaHeHy b poSoTax pa/jy 

aBTOpiB [18, 27]:

- MOaCJIHBiCTb /JHHaMiHHOTO pO3BHTKy iHaceHepHHX CHCTCM HapOmyBaHHfl Ta 

BHflO3MiHH;

- 3HaHHa KijibxicTb jjaTHHxiB /jjia 36opy onepaTHBHoi iH^opMapii npo ctbh 

6ymBJii;

- nporpaMHi i anapaTHi cjicmchth chctcmh He noBHHHi Gy™ npHB'a3aHi /jo 

oflHoro BHpoSHHKa;

- 3aCTOCyBaHHfl THnOBHX npHCTpo’lB - KOHTpOJiepiB, UIHH 3B'»3Ky, MOflyjliB 

BBe/jeHHfl-BHBe/ieHHfl, chctcm BUjoSpaaceHHa iH^opMauii.

3 nepepaxoBaHHx BJiacTHBOCTen BHnjiHBae, mo Bci chctcmh 6e3nexH Ta 

imxeHepHi chctcmh b iHTejiexTyajibHOMy npHMimeHHi noBHHHi Gyra iHTerpOBaHi Ha 

6a3i e/jHHOio iii(])opMaHiiiHOi chctcmh - aBTOMaTH3OBaHOi chctcmh xepyBaHHa 

GyuiBJieio.

B PeKOMeudaipi Y.2060 HaBe/jeHa Taxoac eTajiOHHa MO/jejib IoT, sxa ayace cxoaca 

Ha MO/jeJib NGN i Taxoac BXJixmae norapH 6a3OBHx ropH3OHTajibHHx piBHa (pnc. 1.4):

- piBeHb ^o/jaTKiB IoT;

- piBeHb nmTpHMKH cepBiciB i mmaTxiB;

- MepeaceBHH piBeHb;
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- piBeHb npHCTpoi'B.

-------------

._________ X

PieeHb 
nporpaMH nporpaMH IoT

J
•-

PiBeHb niflTpWMKM 
cepBiciB Ta
nonaTKiB

----------------------------------------------------------------------->
3aranbna

niflTpwMKa cepeiciB
flo/jaTKOBa nimpwMKa 

cepBiciB
J

Mepexeewvi Mepexeai MoxnwBOCTi
piBeHb TpaHCnopTHi MOXnWBOCTi

-_________________________________________________________________ >
PucyHOK 1.4- ETajiOHHa MO/jejib IoT

PiBeHb MoxnwBOCTi MoxnwBOCTi
npMCTpOlB npwcTpoiB LlJJlK)3iB

«IcHye me /ma BepTHKajibHHx piBHa - piBeHb ynpaBJiiHHa i piBeHb 6e3neKH, 

BOHH OXOIIJIIOlOTb BCi HOTHpH TOpH3OHTaJIbHi piBHi. PiBeHb /JO/iaTKiB IoT B 

PeKOMeH/jai/ii Y.2060 /jeTajibHO He po3rjismaeTbca. PiBeHb ni/jTpHMKH cepBiciB i 

mmaTKiB BKjnonae 3arajibHi MOJKJiHBOCTi hjw pi3HHx 06'eKTiB IoT 3 o6po6KH Ta 

36epiraHHB /jaHHx. Mepe^eBHH piBeHb oS'e/mye MepeaceBi ((JjyHKiiia ynpaBJiiHHa 

pecypcaMH Mepe»i /jociyny i TpaHcnopTHoi Mepe^ci, ynpaBJiiHHa MoSijibHicTio, 

4>yHKiiii aBTopH3aHH, ayreHTH^iKaui'i Ta p03paxyHKiB). 3penrroio, piBeHb npHCTpoi'B 

- i/e MOTKJiMBOCTi npHCTpoi'B i mmo3y. OyHKHioHajibHicTb npHCTpoi'B HauijieHa Ha 

npBMHH oSmIh i3 Mepe^ceio 3B'a3Ky, o6mhi nepe3 hijho3, o6mui nepe3 6e3/ipoTOBy 

AHHaMiHHy adhoc-MepeyKy, a TaKoac THMnacoBa 3ynHHKa i BUjHOBJieHHa poSoTH 

npHCTpoi'B /pia eHepro36epexeHH». Mo^jiHBOCTi nuno3y npHnycxaiOTb ni/jTpHMKy 

6e3Jiim iHTep^eiiciB //Jia npHCTpoi'B (niHHa CAN, ZigBee, Bluetooth, WiFi) Ta //jib 

Mcpe>K /jocTyny/TpaHcnopTHHx Mepeac (2G/3G, LTE, DSL). IIIjik)3 tbkox ni/jTpHMye 

KOHBepciio npoTOKOJiiB, sw npOTOKOJiH iHTep(|)eHciB npHCTpoi’B i Mepe>x 

Bmpi3H3JOTbCS[ O/IHH BUJ O//HOTO» [16].

B. Banro3iH, M. IlepByxiH, T. B. 3axapoBa b cboih poSori 

ci^opMyjiiOBajiH npHHi/HnH no6y//OBH nporpaMHO-anapaTHoro KOMnjieKcy /urn 

3/iiHCHeHHSE ynpaBJiiHHa iiDKenepiiHM o6jia/jHaHHSM SyuiBJii b cncTeMi «po3yMHHH» 
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6y/jHH0K». KpiM BHjjijieHHfl Tpbox piBHiB ynpaBJiiHHB, bohh nponoHyiOTb 

BKKOpHCTOByBBTHI

- CTHH/japTHe oSjia/jHaHHa;

- Bi/jKpKTi npOTOKOJiK nepe/jani jjaHHx;

- pO3no/jijieHy 6a3y 3HaHb 3 jjHCTaHijiHHHM ynpaBJiiHHBM.

O. JI. BiKeHTbeBa, A. B. Khhkhh, A. I. ^epsSiH, JI. B. IJJecTaKOBa BH^ijiaiOTb 

TpH piBHi KOMnoHeHTiB b apxkeKTypi iH(j)opMaiiiKHoi‘ chctcmh ynpaBJiiHHB 

iHTejieKiyajibHKM SyijHHKOM (pHC. 1.5) [10]:

- piBeHb KJiieHTa;

- piBeHb 3aTOcyHKy;

- piBeHb /jbhhx.

PiBGHb aacTocynKy PlBGHb AaHMX

PncyHOK 1.5 - ApxiTeKTypa iH^opManiiiHoi chctcmh ynpaBJiiHHB

PlBBHb KJlICHTa

PiBeHb KJiieHTa npHnycxae HasBHicTb jjaTHHKiB i bhkohbbhhx Mexam3MiB (Gjiok 

BHKOHBBHHX npHCTpOlB), a THKOJK npHCTpOlB i npOTpaMHOTO 3a6e3neHeHHfl /JJIfl
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peajii3aijn (JjyHKijiK ynpaBJiimia Ta Kompojiio 3 Coxy cyG'exTa ynpaBJiiHHa (Gjiox 

yflBJieHHfl).

PiBeHb 3acTOcyHKy BXJixmae b ceGe 3aco6n 36opy i oGpoGxH iiKjJopMapii 3 

/jaTHKKiB, a TaKOTK KOHTpOJiep /IJIfl ynpaBJliHHfl BHXOHaBHHMH MexaHi3MaMH (6jiok 

BHKOHaBHHX npHCTpOlB). BjIOK yaBJICHIia piBHfl 3OCTOCyHKy BKJIJOHae CepBep

B3aeM0fli‘i xoppcTyBana (cyG'exTa ynpaBJiiHHa) 3 iH^opMapiPHOio chctcmok) nepe3 

iHTepHeT, 30BHiniHi cepBicH pjia peajii3apii 6i3Hec Jiorixn inrejiexTyajibHoi' GyzjiBJii 

(ocoGhcthh xaGmeT xopHCTyBana, Mexam3MH aBTopn3aijn i peecipaijn). ,3,jia 

pocTyny po paHHx, njo 36epiraeTbca b 6a3i paHHX, peajii3OBaHi pi3Hi MexaHi3Mn 

pocTyny.

PiBeHb paHHx MicTHTb xaTajior cepBepa, b axoMy p03MimyeTbca iH^opMapia, 

axa BipoGpaacaeTbca Ha BeG-CTOpiHxax, 6a3H paHHx, njo 36epirae iH^opMauiio npo 

poGoTy CHCTeMH ynpaBJiiHHa, i 6a3y paHHx, njo 36epirae iH^opMapiio, axa 

oGpoGjiaeTbca xoHTpojiepOM (cpcTeMa ynpaBJiiHHa 6a3aMH paHHx peajibHoro pacy) 

[12].

y npepcTaBJieHip apxiTexiypi MoacHa BHpijiHTH pBi iH^opMapinHi Mopejii. 

nepma - He Mopejib piBHa paTHHxiB i BHxoHaBHPx Mexam3MiB (paTHHXP, Kompojiep, 

B/J, pjia 36epiraHHa iH^opMapii, oGpoGjuoBaHOi xompojiepOM). JJaHa Mopejib pae 

MoaaiHBicTb ynpaBJiiHHa b aBTOMaraHHOMy peacHMi 3a ponoMoroio Kompojiepa. 

KoHTpoaep 3a6Hpae iH^opMapiio 3 paTHHxiB, nopiBHioe 3HaneHHa napaMeTpiB, 

OTpHMaHi 3 paTHHKiB, 3 nOpOTOBHMH 3HaHeHHaMH napaMeTpiB BCTaHOBJieHHX HOpM, Ta 

npH HeoGxi/jHOCTi BipnpaBJiae xepyiopy xoMaHpy Ha paTHiix pjia xopHryBamia 

noKa3HHKiB. iHtJjopMauia, OTpHMaHa 3 paTHHxiB, 36epiraeTbcaB B^l peajibHoro nacy. 

Apyra iH^opMapiiiHa Mopejib - ue Mopejib JioriKH iHTeaeKTyajibHoro GypHHxy, 

Hanpnxjiap, iHTep^epc, 6i3Hec-jioriKa iHTejieKTyajibHoro GypHHxy, 6a3a paHHx, 

KOMyHiKapiHHi ejieMeHTH. ^lana Mopejib opraHi3OBye B3aeMopiio xopHCTyBana 3 

npHCTpoaMH.

^jia BipoGpaacemia Ta kohtpojiio iH^opMapi’i, mo HapxopaTb 3 paTHHxiB Ta 

npHCTpoi'B BHKOpHCTOByiOTbca pi3Hi BeG-cepBicH i SCADA-cuctcmh (Supervisory 

Control And Data Acquisition). IIJoG nepepaTH pi pam cepBepy noTpiGm npOTOKOJip.
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HasiBHi Ha jjaHHH momcht npoTOKOJiH Ha 6a3i HTTP Heni/ixo/um, jjjia KOHuenun 

iHTepHeTy penen Ta MiacManiHHHoi B3aeMO,un {Machine to Machine). /Jjia ijboro Gyjio 

pO3po6jieHO hobhh npOTOKOJi - MQTT (Message Queue Telemetry Transport) [19].

MQTT a6o Message Queueing Telemetry Transport - ue Bi/jKpHTHH npOTOKOJi 

oSMiHy jjaHHMH. EpOKep 3^iHCHioe 30ip ziaiinx Bi/j mhoxchhh By3JiiB i nepejjae Ha 

cepBep. rpyHTyeTbca Ha MO/jejii BH/jaBeHb-nepe/jnjiaTHHK 3 BHKOpHCTaHHaM 

npoMiacHoro cepBepa-Gpoxep [19].

npOTOKOJi MQTT BHMarae o6ob'h3koboi HasBHOCTi Gpoxepa /jbhhx. L(e 

HeHTpajibHa i/jea TexHOJiori’i. Bci npHCTpoi nocnjiaiOTb /jam tIjibkh Gpoxepy i 

npHHMaiOTb /jam Taxoac Bi/j Hboro. Epoxep - ue nporpaMa, BHKOHyiOHa (jjyHKixii* TCP 

cepBepa 3 /jHHaMiHHOio 6a3oio /jbhhx.

«IIpOTOKOJI CTBOpIOBaBCfl, IIJOG 3a6e3neHHTH Bi/JKpHTiCTb, npOCTOTy, 

MimMajibHi bhmoth jjo pecypciB i 3pyHHicTb BiipoBajjaceHHa. MQTT po3TaniOByeTbca 

noBepx TCP/IP i npauioe 3 Mojiejuno «KJiieHT/cepBep», ae xoaceH /jbthhk e kjhehtom 

Ta ni/jKJHOHeHHH ao cepBepa, aKHH e SpOKepoM. IIpotokoji MQTT BHMarae 

o6oB'fl3KOBo‘i HaaBHOCTi SpOKepa, bkhh Kcpye pO3noaiJiOM aaHHX Miac 

nepe/uuiaTHHKaM. Bci npHCTpoi a6o aKTyaropn nocHJiaiOTb /jam tuibkh Gpoxepy i 

npHHMaiOTb /jam Teac TijibKH Bia Hboro» [27].

y Mepeaci Ha 6a3i npOTOKOJiy MQTT po3pi3HaiOTb HacTynm oS'erth.

Bn/jaBeijb (Publisher) - MQTT-v^iem:, aKHH npH BHHHKHeHHi neBHoi noaii 

nepeaae Spoxepy iH^opMaiiiio npo Hboro, nySjiiKyiOHH BianoBiaHi Tonixn.

EpoKep (Broker) - MQTT-ccpnep, aKHH npHHMae iH^opMauiio Bia BH/jaBuiB i 

nepeaae ii BianoBiaHHM nepeanjiaTHHKaM, b CKJiaaHHx CHCTeMax Moace BHKOHyBaTH 

Taxoac pi3Hi onepaijn, noB'a3aHi 3 aHajii3OM i o6po6KOio /jbhhx. Pi3Hi GpoxepH MoacyTb 

3'e/jHyBaTHca Miac coGoio, aKiijo bohh nianncyiOTbca Ha noBiaoMJieHHa ojjhh o/jHoro.

Ilepe/injiaTHHK (Subscriber) - MQTT-KJiieHT, aKHH nicna nepeanjiaTH ao 

Gpoxcpa BejiHKy nacTHHa nacy «cjiyxae» iioro i nocTiHHO totobhh ao npHHOMy Ta 

oGpoGKH Bxi/jHoro noBiaoMJieHHa Ha uixaBi tohhkh Bia Gpoxepa [34].

CxeMa npocTo’i B3aeMoaii Miac nepeanjiaraHKOM, BH/jaBueM i GpoxepOM 

iipejjCTaBJiCHa Ha pnc. 1.6.
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npncTpiw N°4

PncyHOK 1.6 - OcHOBHa CTpyKTypa po6o™ MQTT Gpoxepa

^aTHHKK TeMnepaTypH e «BH/jaBijflMH», Tax ax bohh Moacyrb Tijibxn nepejjaBaTH 

napaMeTpH npo CBiii ctbh i He MOJxyrb npHHMara Hiaxi xepyiOHi xombh/jh. KoMn'iOTep 

e «nepeanjiaTHHX0M», ocxuibxh bjlh npniiMae /jam 3 MQTT Gpoxepa npo ctbh 

aaTHHxiB.

THMHacoBHH pa/j - ije CTaTHCTHxa cepi’i cnocTepeaceHb 3a o/jhhm i thm ace 

ABHmeM, napaMeipoM Gyub-axoro npoijecy, npoiaroM jjeaxoro nacy. KoacHOMy 

pe3yjibTaTy BHMipiOBaHHa Bi,unoBi,uae neBHuii nac, xojih pen BHMip Gyao 3po6jieHO, aGo 

iloro nopa/jxoBHH HOMep 3a nixajioio nacy [14].

InfluxDB xjiacTepH3OBaHa 6a3a /jaHHx, cneuiajibHO po3po6jieHa zuia 36epiraHHa 

nacoBHX pa/jiB Ta Meipnx. InfluxDB noBHicTio HanHcaHHH Ha Go Ta xoMniaioeTbca b 

ojjhh jjBiHxoBHH (jjaiiji 6e3 30BHiniHix 3ajiea<HOCTeH. BiH Ha/jae MoaoiHBOCTi /jjia 

xopHCTyBana BHxoHyBaTH 3anHC ziaiinx Ta Bi/jnpaBJiaTH 3anHTH b BJX nepe3 

XOMaHJJHHH pflflOX.

B HHCJii nepeBar InfluxDB b nepniy nepry noTpiGHO bh/juihth HacTynHi:

- Bi/jcyTHicTb 3ajiea<HOCTeH;

- MoaoiHBicTb po6oth b xnacTepHOMy peacHMi;

- MoacjiHBicTb 36epiraTH Mijibap/jH tohox BHMipiB;

- xjiacH(j)ixaijifl /jbhhx no TeraM /jaa hibh/jxoi i e^exTHBHo’i BHGipxn;
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- HaaBHicTb 6i6jiioTeK /jjia bcjihxoto HHCJia mob nporpaMyBaHHa.

- •S'^-no/jiSHa mobb 3anirriB, 3a /jonoMoroio axoi MoacHa npoBOjjHTH pi3Hi 

onepaijii 3 THMHacoBHMH pajjaMH.

InfluxDB npH3HaneHa jjjia 36epiraHHa MeTpnx DevOps MOHiTOpHHry, zjauMX Bizi 

uaTHKKiB ceHCOpiB (Sensor data), jjaHHX /via on-line BHBJiiTHXH THMHacoBHX pa/jiB.

^am b InfluxDB npeucTaBJiem y BHrjia^i thmhbcobhx pa/iiB, axi MicTaTb 

BMMipiOBaHi 3HaneHHa. Pa/j npe/jCTaBJiae 3 ce6e HaSip tohox ((points)), bxhh 

Bi/joSpaacae 3HaiienHa b neBHKK momcht nacy. «Points» CTpyxTypa Mae Taxi nojia:

- time - THMHacoBKH iirraMn (timestamp), 36epirae mItxh nacy;

- measurement - pajjxoBe no3HaHeHHa pa/jy;

- fields - 6e3nocepe^He 3h anemia b (jiopMaTi «xjiioii-3HaiieHHa»;

- tags - MeTa-^aHi npo 3HaneHHa, (|)0pMaT tox - «xjuoH-3HaiieHHa».

KomjeinyajibHO MoacHa nopiBHara ((measurement)) i3 TaSjimieio b SQL, jje 

nepBHHHHM iH/jexcoM 3aB»/jH e nac, a ((tags)) i (.(fields)) (Jjbxthhho e CTOBinjaMH b 

TaSjiHiii. ((Tags)) npoiHuexcoBam, a (fields)) Hi. Pi3HHiia b TOMy, njo b InfluxDB 

MOTKyrb 6yTH 3anHcaHi MijibHOHH BHMipiOBaHb, i HeMae HeoSxujHOCTi 3a3uajieriub 

BH3HanaTH cxeMH. Tohxh 3anHcyiOTbca b InfluxDB 3 BHXopHCTBHHaM JiiHiiiHoro 

npOTOxony.

1.3 AHajii3 icHyioHHX chctcm iHTepHeiy peneft

CaMe noHaTTa «Po3yMHHH o(|)ic» excnepra jjijiaTb Ha jjBi cxjia/jOBi. 

TexHOJiorinHy i xoHiieniyajibHy. TexHOJiorinHO «Po3yMHHH o<J)ic» Maao hhm 

Bi/jpi3HaeTbca Bi/j «Po3yMHoro jjOMy» [18]. CynacHi po3po6xn flO3BOJiaiOTb o6'e,UHaTH 

BCio lHaceHepHy cxna/jOBy 6i3Hec-ueHTpy b e/jHHy CHCTeMy ynpaBJiiHHa, axa 

xoHTpojnoe jjocTyn Ha TepHTopiio cniBpoSiTHHxiB, Bi/jBiuyBaHiB Ta aBTOTpaHcnopTy, 

poSoTy eHepronocTanaHHa, TenjionocTaHaHHa Ta BO/jonocTanaHHa, noaceacHoi 

CHTHajii3aHii.

JJjia opeH/japiB a6o noxynuiB cnociG excnjiyaTauii O(])icHoi HepyxoMOCTi rpae
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BTOpHHHy pOJIb. Ix 6ijlbiue XBHJHOIOTb KOHKpeTHi 4>iHaHCOBi BHTpaTH Ha yTpHMaHHfl 

npHMinjeHHfl Ta cnoco6n ix MiHiMi3aijii. CncTeMa «p03yMHHH» oijjic axpa3 flO3BOJiae 

HanojiOBHHy cxopothth BHTpaTH Ha ejieKTpoeHepriio Ta 30^40% 3aonja,uHTH Ha 

BO/jonocTanaHHi Ta TennonocTaHaHHi. 3peniTOio 3aB,uaxH HbOMy 3MeHHiyiOTbca ax 

opeH^Hi ctbbkh, Tax i excnjiyaTaijiHHi BHTpaTH [18].

B 2009 poui Gyjio BijjxpHTO TexHOJiorinHi ueHTpn Microsoft - axi npaijiOTb no 

BCbOMy CBni. Ix 3aB/jaHHa - TecTyBaHHa cpeHapiiB BnpOBaaaceHHa npo/jyxTiB 

Microsoft, npoBe/jeHHfl HaBnajibHHX ceMmapiB i OpH^iHriB jjjia napraepiB, a Taxo>x 

KOH^epeHHin Ta npeseHTauiH. Microsoft Technology Center peajii3OBaHHH Ha 

apxiTeKTypi pinieHb IoT Ha 6a3i aHOHCOBaHoro Microsoft cepBicy Azure IoT Suite.

Microsoft Azure - «XMapHa nnaT^opMa, axa noejjHye b co6i axpinieHHa 

oSHHCJiiOBajibHoi iH^pacTpyKTypH IaaS (cepBepH, cxoBHiija jjaHHx, Mepeaci, 

onepaijiHHoi chctcmh), Tax i HaOip iHCTpyMeHTiB i cepBiciB, axi nojierniyiOTb 

pO3po6xy i pO3ropTaHHa XMapHHX jjo/jaTxiB (PaaS). JJam pimeHHa /jO3BOJiaiOTb 

pO3po6HHXaM IIIBHJJXO CTBOpiOBaTH, pO3TOpTaTH i XepyBaTH MaCHITaOHHMH /JO/jaTXaMH 

jjjia 3a/jOBOJieHHa noTpeO xoHxpeTHHX 0praHi3aijiH. CepBicn Microsoft Azure 

flO3BOJiaiOTb 3aMOBHHXaM yHHXHyTH CXJia/JHOHjiB i JJO/jaTXOBHX BHTpaT, nOB'a3aHHX 3 

3aMiHOio icHyiOHoro oOjia/jHaHHa, ynpaBJiiHHaM 6a3OBOio iH(^pacTpyxTypoio i, 

Bi/jnoBUjHO, 3a6e3neHyiOTb Gijibin e^exTHBHe ynpaBJiiHHa IT-Gio^aceTaMH: 

3aMOBHHXH roiaTaTb Jinnie 3a pecypcn, axi I'm Heo6xi/jHi» [36].

PoSOTy iH^paCTpyXTypH XOHTpOJIIOIOTb COTHi JjaTHHXiB i BHXOHBBHHX 

MexaHi3MiB. ^acepejiaMH ceHCOpiB - nocTanajibHHxaMH iH^opMani'i, e:

- /jaTHHXH Server Display Room (TeMnepaTypa, BOJioricTb, napaMeTpH 

ejiexTponocTaHaHHa, oxojio/jaceHHa, Bi/jeo cnocTepeaceHHa i w);

- ynpaBJiiHHa ocBiTJieHHaM;

- ynpaBJiiHHa ayaio-BUjeo i npe3eHTauiHHHM oSaa/jHaHHaM;

- ynpaBJiiHHa pO3XJia/jOM, xoH^irypauiaMH i 3aBaHTaaceHH3M npHMinjeHb;

- ynpaBJiiHHa xjiiMaTOM;

- ynpaBJiiHHa /jocTynoM;

- ni/jBHnjeHHa 6i3Hec-npo/jyxTHBHOCTi i oS'e/jHaHHX xoMyHixauin.
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16 6epe3Ha 2015 poxy xopnopaijia Microsoft aHOHcyBana XMapHe pimeHHa 

Azure IoT Suite, noxuHxaHe /jonoMorni xopnopaTHBHHM xopHCiyBanaM 

npHCTOcyBaraca /jo «lHTepHeTy peneH», njo HaGnpae nonyjiapHOCTi. PinieHHaM e 

Ha6ip XMapHHX cepBiciB, iHTerpOBaHHX 3 cepe/jOBKiijeM Azure, axi flO3BOJiaiOTb Gyijb- 

bxhm KOMnaHiflM 3anycKaTH BJiacHi ToT-npoexTH (pHC. 1.7).

PncyHOK 1.7 - 3arajibHa apxiTexTypa npo/jyxTy Azure IoT

Azure IoT Suite /jO3BOJiae nmxjHOHHTH jjo XMapH Microsoft Azure pi3Hi 

ejieKipoHHi Bnpo6n 3 McpoKCBOio (JjyHKijioHajibHicTK), OTpHMyBaTH Bi/j hhx /jam, mo 

nizjjiaraiOTb ynpaBJiiHHio, 36epiraHHio Ta aHajii3y, axi MOTxyrb GyTH BuxopucTaHi mia 

npHHHaTTa BaacjiHBHx 6i3Hec-pinieHb i aBTOMaTK3aun npoueciB.

HaGip Microsoft Azure IoT-ue pinieHHa xopnoparaBHoro piBHa, axe ^O3BOJiae 

mBHflxo npHCiynKTH jjo poGora 3a jjonoMoroio HaGopy pO3niHpiOBaHHX nonepe/jHbO 

HajiamTOBaHHX pinieHb. U,i pinieHHa iimxozjaTb /jjia noniHpeHHX cueHapiiB iHTepHeiy 

pencil, TaxHx ax Bm/jajieHHH MOHiTOpHHr i nporHO3He (BnnepejjacajibHe) 

oGcjiyroBy BaHHa.

IIonepeflHbo HajianiTOBairi pinieHHa e hobhhmh, npaijioiOHHMH, xoMnjiexcHHMH 

pimeHHaMH, axi BXJHonaiOTb b ceGe HacTynHe:
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- BipTyajibHi npHCTpoi, Heo6xi/jHi nonancy poSora;

- nonepe/jHbO HajianiTOBaHi cjiy^cGn Azure',

- KOHCOJii ynpaBJiiHHB neBHoro pinieHHa.

IIonepeflHbo HajianiTOBaHi pimeHHa MicTBTb nepeBipeHHH, totobhh /jo poGoth 

koji, bkhh MO>Kua HajianiTOByBaTH i po3mnpK)BaTH jjjia peajii3ani'i neBHHx cijeHapiiB 

IoT.

Ochobok) naxeiy Azure IoT Suite e cjiyjxGa LJeinp iHTepHeTy peneii Azure. Us 

cjiy»6a Ha/jae MO^jiHBOCTi oSMiHy noBUjOMJieHHSMK mok npHCTpoaMH Ta xMapoio, a 

tqkotk BHCiynae sk hijik>3 /jjib x.Mapu Ta imiiKX kjijohobhx cnyx6 IoT Suite. CjiyjxGa 

/jO3BOJiae OTpHMyBara noBi,uoMJieHHfl Bi/j npHCTpo'lB y peajibHOMy naci Ta 

Bi/jnpaBJMTH KOMaHjjH Ha npHCTpo’i. TaxoMC cjiyxGa ao3BOJiae KepyBaTH npHCTpoaMH.

Azure Stream Analytics 3a6e3neHye onepaTHBHHH aHajii3 /jaHHx: o6po6Ka 

Bxi/jHHx jjaHHx TejieMeipii*, arperyBaHHa i BHBBJieHHa no/jin. IIonepe/iHbo 

HajianiTOBaHi piineHHa TaxojK BHKOpHCTOByiOTb Stream Analytics jjjia o6po6KH 

iH^JOpMauiHHHx noBUjOMJieHb, MicTBTb, HanpHKJiajj, MeTajjam a6o Bi/jnoBUji Ha 

KOMaHAH Bin npHCTpoi’B. U,i pinieHHB BHKOpHCTOByiOTb Stream Analytics njis o6po6KH 

nOBUJOMJieHb Bifl npHCTpo'lB i JJOCTaBKH HHX nOBUJOMJieHb iHHIHM CJiyjxSaM.

«Mo»aiHBOCTi 36epiraHHB /jbhhx nanaiOTbCH cjiy?K6oio Azure DocumentDB. 

/Jjia 36epiraHHB naHHx TeneMeTpii i ix nijjroTOBKH no aHajii3y nonepe/jHbo 

HajianiTOBaHi pimeHim BHKOpHCTOByiOTb cxoBHine 5£O2?-o6'eKTiB. U,i pimeHHa 

BHKOpHCTOByiOTb DocumentDB jjjib iSepiraniiH MCTanaunxiipncTpoi Ta BKJiionaiOTb 

MOJKJiHBOCTi KepyBaHHB npHCTposMH /jjia pimenb. MoTKJiHBOCTi Bi3yajii3anii naunx 

Ha/jaiOTbCs BeS-nonaTKaMii Microsoft Power BI. FHynxicTb Power BI jjO3BOJiae 

niBHjjKO CTBOpiOBaTH iHTepaKTHBHi naHeni MOHiTopHHry Ha ocHOBi /jbhhx 3 naxeTy IoT 

Suite» [36]. IcHye njiaT^opMa jjjia poSoTH 3 npHCTpoaMH «lHTepHeTy peneH» - A WS 

IoT Core. JJ,aHa KepOBaHa xMapHa njiaT^opMa no3BOJiae nijjKJiiOHeHHM npHCTposM 

npOCTO i 6e3neHHO B3aCMOJjisTH 3 XMapHHMH /JO/jaTKaMH i iHHIHMH npHCTpOBMH.

MoTKJiHBOCTi nnaT^opMH A WS IoT Core'.

- A WS IoT Core nijjTpHMye poSoTy 3 MijibapjjaMH npHCTpo'lB i TpHJibHOHaMH 

noBUjOMJieHb;
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- njiaTijjopMa jj03B0Jiae Jierxo ni/jKJiiOHaTK npncTpoi /jo xMapn a6o ojjhh jjo 

o/jHoro;

- AWS ao3BOJiae Bn6paTK onepaijiHHy cucTeMy, MOBy nporpaMyBaHHa, 

njiaT(|)opMy iHTepHeT-flo/jaTKiB, 6a3K /jaHnx Ta iHiui HeoSxi/jHi nocnyra;

- 3a jjonoMoroK) A WS IoT Core Moa<Ha (|)ijibTpyBa™ /jam npncTpoi’B, a Taxo» 

nepeTBopiOBaTH ix;

- cncTCMa 36epirae ocTaHHiii ctbh npncTpoi'B, mo /j03B0Jiae b 6yzjb-aKHH 

MOMeHT paxyBara a6o nocTaBHTK ue ctbh.

A WS BHKopKCTOBye KOMnjieKCHHH ni/jxia /jo 6e3neKH i 3MinHeHHio 

iH^pacipyKTypH, BKjnonaiOHK 4>i3HHHi, onepaijiHHi i nporpaMHi 3aco6n.

AWS IoT Core ^O3BOJiae nijjKJHOHHTH npncTpo‘1 IoT /jo AWS Cloud 6e3 

neoGxi^HOCTi BMflijieHHa cepBepiB i ynpaBJiiHHa hkmh. AWS IoT Core ni^TpHMye 

poSoTy 3 Mijibflp/jaMK npncTpoi’B Ta TpnjibnoHaMK noBi/jOMJieHb, .uosbojuhohk 

HamiiHO Ta 6e3neHHO oSpoSjiara, Ta HajjcmiaTu iji noBi^OMJiemoi no a/jpecaM A WS i 

iHniKM npncTpOMM. 3 AWS IoT Core nporpaMM MoacyTb nocTinHO BmcTe^yBara 

Bci BKKOpncTOByBaHi npncTpo‘1 Ta B3aeMO/jiaTH 3 hhmh, HaBiTb kojih ni npncTpo‘1 

3HaXO/JflTbCfl B BBTOHOMHOMy pttKHMi.

«AWS IoT Core TaKO>K cnpomye po6oTy 3 TaKMMM cepBicaMM AWS i Amazon, 

ak AWS Lambda, Amazon Kinesis, Amazon S3, Amazon SageMaker, Amazon 

DynamoDB, Amazon CloudWatch, AWS CloudTrail, Amazon QuickSighti Alexa Voice 

Service (pnc. 1.8). KpiM toto, AWS IoT Core flO3BOJiae 6e3 npoSjieM CTBOpiOBaTK 

nporpaMH IoT /jjm 36opy, oGpoGiui i aHajii3y jjaHnx, axi 3reHepOBaHi ni/jKJiJoneHKMK 

npncTpOflMK, a Taxoac ana BnxoHaHHa /jin Ha ochobI nnx aamix 6e3 Heo6xi/jHOCTi 

ynpaBJiiHHfl axoio-HeSyub iH(j)pacTpyxTypOK)» [36].

AWS IoT Core ao3BOJiae BnSpara Han6ijibni niaxoaamKK npOTOKOJi 

niaxjnoneHHa /jjia KOHKpeTHoro npnxnaay BnxopncTaHHa ana niaxmoneHHa 

npncTpoi'B IoT Ta ynpaBJiinna hhmh. AWS IoT Core niaTpHMye npOTOxonn MQTT 

(nepra noBUjOMJieHb Ta TeneMeTpnnHa nepe/jana), HTTPS (npOTOKOJi nepeaaai 

rinepTexcTy 3 niaBnnjeHHM piBHeM 6e3nexn), MQTT aepe3 WSS (WebSockets 3 

ni/jBnmeHKM piBHeM 6e3nexn) i LoRaWAN (eHeproe^exTHBHa Mepeaca aanexoro
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pa/jiycy jjii, axa npaijioe Ha BejiHKin Bi/jCTam).

AWS topic 1 AWS rule 1

-a

Amazon Kinesis 
Firehose

«
e

DynamoDB

III
Amazon Redshift

'll1
Amazon Elastic 

Search

AWS cloud

PncyHOK 1.8- ApxiTeKTypa A WS IoT Core

IUJHO3 npHCTpo’lB CJiyJKHTb TOHKOIO BXO/iy JJJIfl npHCTpOlB IoT, IIJO 

nijjKJiiOHaiOTbCfl /jo A WS. LUjijo3 npHCTpoi'B xepye yciMa aKTHBHHMH ni/jKJHoneHHMH 

npHCTpoflMH Ta peajii3ye ceMaHTHKy pi3HHx npOTOKOJiiB, njo6 3a6e3nenHTH HajjiHHHH 

i e(|)eKTHBHHK 3B'a3OK npHCTpoi'B 3 AWS IoT Core.R zjanHH nac nuno3 npHCTpoi'B 

nwpwMye npOTOKOJiH MQTT, WebSockets Ta HTTP 1.1. ^Jia npHCTpoi'B, aid 

ni/jKJHOHaiOTbca nepe3 MQTT a6o WebSockets, uijikb npHCTpoi'B ni^TpHMye 

flOBTOTpHBajii /jBoenpaMOBaHi 3'e/jHaHHa, flO3BOJiaiOHH hhm npHCTpoaM Bi/jnpaBJiaTH 

i OTpHMyBaTH nOBUJOMJieHHa B GyiJb-aKHH HaC 3 HH3bKOK) 3aTpHMKOlO.

L11jiio3 npHCTpoi'B noBHicTio KepyiOTbca i aBTOMaTHHHO MacmraSycTbca ana 

nijjTpHMKH Sijibine Mijibap/ja npHCTpoi'B 6e3 Heo6xi/jHOCTi ynpaBJiiHHa axoio-HeGyub 

iH(|)pacTpyKTypoio. /Jjia KJiiEHTiB, oxohhx 3jjiHCHHTH Mirpaniio ziannx b AWS IoT, 

hijik)3 npHCTpoi'B 3a6e3nenye MoacnHBOcri no nepeHeceHHio iH^pacTpyKTyp 3 

MimMajibHHM BnjiHBOM Ha icHyiony apxiTeKTypy i npncTpoi IoT.
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PO34IJI 2

PO3POEKA nPOCKTY PO3YMHOrO OOHCY HA OCHOBI TEXHOJIOni 

IHTEPHETY PEHEH

2.1. npocKTyBaHHii npoTOTHny iHcjjopManinnoi chctcmh «Po3yMHHH ocjjic»

Po3yMHKK O(|)ic - ije cynacHKH (jjopMaT npHMimeHHa, ocHanjeHoro 

iHTerpOBaHHMH iHTKeHepHHMH CHCTeMaMH, iHTeJieKTyaJIbHHM MyjIbTHMe/jiKHHM 

KOMIIJieKCOM i iH(j)OpMailiKHKMK CHCTeMaMH /JJIfl KOM(j)OpTHOi Ta e(|)eKTHBHOi poSOTH 

KOMnaHii.

lH(j)opMaiiiHHa CHCTeMa «Po3yMHHH o(j)ic» npH3HaHeHa juia KepyBaHHa 

iHTejieKTyajibHHM npHMimeHHaM. YnpaBJiiHHa Mae Ha yBa3i nm coGoio 36ip i aHajii3 

noKa3HHKiB /jaTHHKiB, no/jajibiiie ynpaBJiiHHa i KOpnryBaHHa npHCTpoiB mia 

eijjeKTHBHoro i eKOHOMiHHO BHri/jHoro 3MicTy Sy/jiBJii.

CncTeMa «po3yMHoro» o(|)icy - ije HacaMnepe/j KOM^opT, 6e3neKa Ta eKOHOMia 

pecypciB. Ekohomia pecypciB rpae, HanSijibm BaauiHBy pojib b pimeHHax jjjia tbkhx 

chctcmh, Tax sk, HanpHKJia/j, eHeproe(|)eKTHBHicTb «po3yMHoro» oijjicy 3HanHOio 

Mipoio BnjiHBae Ha ei^eKTHBHicTb 6i3Hecy b 3arajiOM.

AxTyajibHicTio chctcmh, mo pO3po6jiaeTbca, e Te, mo bohb motkc 6yTH 

niujianiTOBaHa Ta meajibHO BnpoBajjaceHa b Sy^b-aKe iHTejieKTyajibHe npHMimeHHa. 

CncTeMa e raynKOio i Ha/jae MoaoiHBicTb KOpHCTyBaneBi 3 jierxicTio 

BHKOpHCTOByBaTH flJia ynpaBJiiHHa iHTejieKTyajibHHM Sy/jHHKOM.

IlepeBaraMH naaT^opMH BHCTynaiOTb:

- aBTOMaTH3auia oSaa/jHaHHa, mo nmBHHjHTb npojjyxTHBHicTb KOMnaHii;

- eKOHOMia BHTpaT Ha yTpHMaHHa oc|)icy;

- nepe/jGaneHHa mo?kjihbhx npoSaeM y TexHinHOMy oGjia/maHHi, mo 

flO3BOHHTb CBoenacHO ix 3ano6irTH;

- CTBOpeHHa KOMI^OpTHHX yMOBH flJia npauiBHHKiB.

Ei3Hec-u,uii KOMnani'i. HeoGximiicTb CTBOpeHHa chctcmh npoaxTHBHoro 
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ynpaBJiiHHa iHTejiexTyajibHOio GyuiBJieio oGyMOBJiioeTbca MoaoiHBicTio xepyBara 

/jaTHHKaMM Ta CHCTeMaMH iHTejieKTyajibHo’i GyzjiBJii 3 MoGijibHoro npncTpoio, njo 

O3naiiac He tuibkh 3pyHHicTb b BnxopncTaHHa i nojiernieHHfl acHTTa xopncTyBaniB, 

ajie i MO^cjiHBicTb 3ano6iraHHa aBapiHHHx CHTyanjH i exoHOMii ejiexTpoeHepri’i, 

BO/jonocTanaHHa, ra3onocTaHaHHa.

KoMnaHia Gyue OTpuMyBaTH xoMepniiiHy Buro/jy 3a paxyHOK OTpHMaHHa 

npnGyTxy Bia nonHTy xopncTyBaHHa chctcmoio. KopHCTyBani 3aMOBJiaTHMyTb 

BHKOpHCTaHHa chctcmh «Po3yMHHH 6yuHHOx» jjJia MoaoinBOCTi eHcproccjjcxTHBiioro 

ynpaBJiiHHa imjipacTpyxTypoio oijjicHoro npHMinjeHHa, /jjia CTBOpeHHa xoM^opTHoro 

poGonoro npocTOpy, njo Gyue BnjiHBaTH Ha e^exTHBHicTb 6i3Hecy b 3arajiOM.

Ljijii npoewny. Po3po6HTH CHCTeMy, axa Gyue HauaBaTH KopHCiyBanaM 

MoaoiHBicTb ynpaBJiiHHa npncTpoaMH TexHOJiorii iHTepHeTy peneii 3a uonoMoroio 

3a3/jajieri/jb niuroTOBJieHHx cueHapiiB aGo caMOCTiiiHoi 3m1hh napaMeipiB npHCTpoiB. 

Hanpnxjiau, BMHxaTH-BHMHxaTK ejiexTpnxy b Gyub-axiii 3 xiMHaT aGo MiHara i'i 

iHTeHCHBHicTb, 3acyBaTH aGo p03cyBara acajixni, KOHTpojnoBaTH ochobhI noxa3HHXH 

b npHMimeHHi i peryjiiOBaTH ix 3a uonoMoroio aBTOMaTH3OBaHOi poGoth 

KOH/jHijioHepa Ta onajieHHa.

CneHapiii - ije cyxynmcTb 3a3uaJieriub y3roua<eHnx 3 xopncTyBancM 

3anporpaMOBaHHX /jin, axi CHCTeMa «Po3yMHHH o(j)ic» BHXOHye no xoMaHui- 

HanpHKJiau, Ha nonaTxy poGonoro UHa pO3cyBaiOTbca acajno3i i BMHxaeTbca 

ocBiTJieHHa b npnMinjeHHi, a Taxoac Moacna HajianrryBaTH cneHapiii Ha 3axpHTTa BixoH 

niTopaMH npH acKpaBOMy coHiji.

^ana CHCTeMa noBHHHa 3a6e3neHyBaTH exoHOMiio ejiexTpoeHepri’i 3a pi3HHMH 

noKa3HHKaMH (ejiexTpoeHepria, BOuonocTanaHHa, rasonocTanaHHa - exoHOMia 3a 

paxyHOx ycyHeHHa nepeToniB Ta BBeueHHa cueHapiiB ynpaBJiiHHa b 3ajiea<HOCTi Biu 

npOTHO3y 3MiHH nOTO/JHHX yMOB).

^ana CHCTeMa noBHHHa 3/jincHiOBaTH aBTOMaranHe ynpaBJiiHHa iHaceHepHHM 

oGjia/jHaHHaM oi^icy. I Tyr CHCTeMa caMa npnHMae pimeHHa no thx aGo iHiunx uiax, 

Hanpnxjiau, niuTpHMyiOHH nocTiiiHOio TeMnepaTypy b npHMinjeHHi, opieHTyiOHHCb Ha 

noxa3HHxn TepMOMeTpa. AHajioriHHKM hhhom Moaoia xepyBara, Hanpnxjiau,
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OCBiTJieHHHM.

OniKyeanipe3yjibmamu. KoMnaHia, Kynye CHCTeMy «Po3yMHHH oc|)ic», OTpHMye 

HeoSxi^HHH iiaxeT pinieHb zuia aBTOMaTH3aijii CBoe’i npaxTHHHoi fliajibHOCii.

Mewii npoeKmy:

- opraHi3auiHHi Mead 3aM0BHHKa: po3podHHx, iiiTKCiiep, TecTyBajibHHx, 

aHajiiraK, MeHe/jacep;

- 4>yHKuioHajibHi Mead: iuiaHyBaHHa, po3podxa, ,uH3aHH, po3ropTaHHa, aHajii3.

- reorpa^inHi Mead: BUjcyrHi.

Menedzicep npoeKmy: po3no/jiaae o6ob's3kk y KOMaHjji, cxjia/jae po3XJia/j, 

BHABJiae bhmoth jjo chctcmh, CTeacHTb 3a CBoenacHHM BHxoHaHHaM 3aB^aHb y rpyni. 

3atiiKaejieni cmoponu: KOMnami.

OcHOBHi npHnynjeHHfl i odMeaceHHa:

IIpHnymeHHfl: ynacHHKH npoexTy SyuyTb BHXOHyBaTH bhmoth i 

flOTpMMyBaTHca TepMiHy BHXOHaHHa npoexTy.

npHnynjeHHa: 3aMOBHHX Moace MiHara nexpHTHHHi bhmoth ni/j nac BHXOHaHHa 

npocKTy.

OSMeaceHHa: 36ijibuieHHa BapTOCTi npoexTy He dijibme hhm Ha 10%.

Po3po6jnoBaHHH /jo/jarax noBHHeH mbth xjiieHT-cepBepHy apxiTeKTypy, TOMy 

6yjio yxBajieHO pimeHHa pO3^ijiHTH po3podKy Ha front-end Ta back-end po3podxy.

JJjia podoTH nporpaMH HeoGxi/iHO 3ade3neHeHHa 6e3nepe6iHHoro iHTepHeT 

3'e/jHaHHs.

Ea3H TjaHHx noBHHHi 6yTH po3ropHyTi Bi/wajieHO iiepe3 xMapy, Tax ax 

po3podHHXH npauioiOTb Bi/wajieHO.

Mo/jejib acHTTCBoro HHXJiy chctcmh «Po3yMHHH oi^ic».

iH^opMauinHa CHCTeMa - ue B3aeMonoB'a3aHa cyxynHicTb 3aco6iB, MeTOjjiB i 

nepcoHajiy, BHXopHCTOByBaHHX /jaa 3depiraHHa, odpodxn i BH/jani iHfjjopMaijn jjjia 

flOCflTHeHHfl Mera ynpaBJiimia.

lH(j)opMaiiiHHa CHCTeMa «Po3yMHHH o(j)ic» - ue CHCTeMa aBTOMara3aHii 

0(|)icHHx npHMinjeHb, axa BXJHonae b cede xoHTpojib Ta ynpaBJiiHHa CBiTJiOM, 

onaaeHHaM, BeHraaauieio i xoHjjHuiiOBaHHaM, 6e3nexoio, a Taxoac cnponjeHHa
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KaHajiy BsacMoaii mok npauiBHHKaMH i iioKCHepuHM oSjiauHammM.

^jib ycniniHoi* peajii3aui‘i npoexiy HeoSxiuHa HaaBHicTb HanSi-Jibm ueTajibHoro 

i aKTyajibHoro njiaHy. .flKicHe njiaHyBaHHa /j03B0Jiae e^eKTHBHO 0praHi3yBaTH Becb 

poSoHHK npouec, uae MO»oiHBicTb oneparaBHoro KOHTpomo Ta ouimai pe3yjibTaTiB 

npocKTy.

y xo/ji ijboro npoeKTy 6yjio BHKOHaHO /jeKOMno3Hiiiio ochobhhx 3aBuaiib Ha 

UpiSHiini.

Eyjin BHflijieHO HaciynHi ochobhI eTann:

- aHajii3 (aHajii3 npeuMCTno'i oSjiacTi, po3po6Ka KOHuenuii, (^opMyBaHHa 

bhmot, po3po6Ka TexHinHoro 3aBuaHHa);

- njiaHyBaHHB (BHKOHaHHa njiaHyBaHHa po6n);

- BHKOHaHHA (noSy/jOBa uiarpaM, CTBOpeHHa cxeMH 6a3H /jaHHx, pospoGxa 

apxiTeKTypH);

- 3aBepnieHHB.

Mo/jejib ^khtteboto HHKJiy CHCTeMH onHcye npouec CTBOpeHHS i cynpOBO/jy 

chctcm, npe/jCTaBJisiOHH hoto bk ueaxy nocjii/jOBHicTb CTa/jin Ta BHKOHyBaHHx 

npopeciB.

Moaejib )KH, CHCTeMH «Po3yMHHH o(|)ic» /jjia aBTOMaTH3aun xepyBaHHa 

npHCTpOBMH i jjaTHHKaMH b o(|)ici 6yjio noSyuoBaHO i onncaHO nepe3 Ha/jcncTeMy, 

CHCTeMy Ta nijjCHCTeMH, axi iipoxouaTb iiepc3 HOTnpn eTann: aHajii3, naaHyBaHHa, 

BHKOHaHHs, 3aBepnieHHfl (TaSji. 2.1.).

Ha pO3po6xy iH^opMaijiHHoi chctcmh «Po3yMHHH o<j)ic» 6yue noTpiSHO 91 

/jeHb. Bo/jocna/jHa Mouejib Bi/joSpaacae nocjiiuoBHe BHxoHaHHa eTaniB /jiajibHOCTi 

(pnc. 2.1).

MeTO/jojiorisE Scrum. Scrum e rayuxoK) MCTOuojioricio yupaBJiinna npoexTaMH. 

Scrum - ue na6ip npHHunniB, Ha axnx SyuyeTbca npouec po3po6xn, mo uo3Boaae b 

acopCTKO (juxcoBam Ta HeBejinxi 3a nacoM iTepauii, 3Bam cnpnHTaMH (sprints), 

HauaBaTH xiHueBOMy xopHCTyBaneBi npamoiOHe n3 3 hobhmh MoacaHBOCTaMH, mia 

axnx BH3HaHeHO HaHSijibniHH npiopHTeT.
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TaSjimja 2.1 - 2KnTTeBKK ljhkji iH^opMaijiHHOi ckctcmh «Po3yMHKH ocf)ic»

AHaai3 IIjiaHyBaHHfl BHKOHaHHfl 3aBepmeHHsi

HaflCHCTeMa:
O(|)icHe
npHMimeHHS

AHani3 HaaBHMX i 
BHSBJieHHS
HeoSxiflHHX
npucTpoi'B i 
flaTIHKiB.

flijiroTOBKa imaHy
i 6fOfl>KeTy.

Po3po6Ka cxeMH 
pO3MimeHHS flaTHHKiB Ta 
npHCTpoi'B. Po3po6Ka Ta 
HajiamTyBaHHfl chctcmh 
nifl npHMiujeHHa. 
Po3MimeHH8 Ta 
HajiamTyBaHHfl ziaTHHKiB 
Ta npHCTpoi’B.

3a6e3neHeHH8 
o6jiaflHaHH»M, 
CTBOpeHHS PO6OHHX 
Micub. KoHTpOJIb
npouecy HaBiaHHS 
KopHCTyBaniB. 
MoHiTOpHHT
6e3nepe6iHHoi 
po6oTH CHCTeMH.

CticTeMa: 
IC PO3yMHHH
o<|)ic

AHani3 
npe/jMeTHoi 
o6jiacTi. 
IlopiBHflHHfl 
aHanoriB. 
OopMyBaHHB 
BHMOT. PO3po6Ka 
CTaTyry npoeicry. 
OuiHKa pH3HKiB i 
BHTpaT.
OopMyBaHHB
KOMaHflH flJIS 
peanisanii IC.

IIjiaHyBaHHfl 
po6oTH Hafl 
CHCTeMOK).
Y3roa»ceHHfl 3 
MeHeaacepoM 
imaHy npoeKTy, 
BKJIIOHaiOHH
KajieimapHHH
iuiaH, 6kwkct, 
imaH ynpaBJiiHHfl 
PH3HK3MH, nJiaH
KOMyHiKauifi.

niflTpHMKa nocriHHoro 
3B'»3Ky 3rpynoK). 
KoHTpOJIb HKiCHOTO 
BHK0H3HHS po6iT 
no npoeicry. 
Po3po6Ka 
apxiTeKTypn 
CHCTeMH Ta Bciei 
jjoKyMeHTauii.

3'eflHaHHfl
Bcix MoayjiiB 
B OflHy 
npaniotoiy 
cncTeMy. 
BnpoBaflaceHHfl
CHCTeMH.
TecTyBaHHS 
CHCTeMH. 
BnnpaBJieHHS
3HaHfleHHX 
nOMHJIOK.

nijjcHCTeMa:
1 .Ea3a aaHHX

AHani3 
HaSBHHX 
TexHOJiorifi fljis 
CTBOpeHHS E/J.
Bn6ip 
HeoSxiflHOK) 
TexHOJiorii.

CTBOpeHHS exeMM
6a3H aaHMX. 
nijjroTOBKa
fjaHHX ana EA-

Po3po6Ka BA- 
BHeceHHfl aaHHX b 
BA-
IlepeBipKa aaHHX.

IlepeBipKa
npape3flaTHOCTi SA-

nijjcHCTeMa:
2. Front-end

AHani3 
HaSBHHX
cepe/joBHiub 
pO3po6KM Ta MOB 
nporpaMy BaHHa.

Po3po6Ka
flH3atiHy
CHCTeMH.

Po3po6Ka
imepcJieHcy Ta iioro 
HajiauiTyBaHHfl. 
HajiamTyBaHHS 3B'a3Ky
iHTeptJieHcy Ta 
(fryHKuioHajiy.

TecTyBaHHfl
iHTeptJieHcy
CHCTeMH.

IliflCMCTeMa:
3. Back-end

Bn6ip
HeoSxiflHoi
nporpaMH Ta
MOBH.

AHani3
BHMOT flO 
(JiyHKuioHajiy
CHCTeMH.

Po3po6Ka 
(JjyHKuioHany 
CHCTeMH. 
HajiamTyBaHHS
niflKJiioHeHHa .zjo EA- 
HajiamTyBaHHS 3B'a3Ky 
iHTeptJieHcy Ta 
(fryHKuioHajiy.

TecTyBaHHfl
(JiymcuiH.

IliflCMCTeMa:
4.Moayjib
36opy aaHMX

AHani3
npoTOKOJiiB Ta 
6poKepiB 
nepe/jani 
noBiflOMJieHb. 
Bn6ip 6poKepa 
noBiflOMJieHb Ta 
npOTOKOJliB flJIS 
nepe/jaii aaHHX
3 npucTpoi'B.

Po3po6Ka
Mepe>KeBOl
apxiTeKTypn.

Po3po6Ka Moayjia
36npaHHS aaHHX.
niflKJIKJieHHS
6poKepa
noBiflOMJieHb.

TecTyBaHHfl 
Moayjia 36opy
flaHHX.
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AHa/ii3 rinaHyBaHHA BMKOHaHHfl 3aBepLueHHA

PucyHOK 2.1 - Bo/jocna/jHa MO/jejib

HOBi MOTKJIHBOCTi, Hajj SKHMH JJOBe/jeTbCfl npaiJlOBaTK B XO/li enpKHTy, 

BK3HaHaiOTbcs[ Ha eTani njiaHyBaHHa Ta He MoacyTb 3MimoBaTHCb. Hac cnpHHiy 

perjiaMemyeTbca thkohc Ha eTani njiaHyBaHHa Ta He3MiHHHH, mo poGHTb npoijec 

CTBOpeHHfl npo/jyKTy nepe/jGaHyBaHHM Ta THymoiM.

3aBAflKH HbOMy KOHTpOJIb 3a BHKOHaHHflM CTae GijIbHI THyHKHM, a 

po3po6HHKH mBH^me pearyiOTb Ha BHHHKaxmi npoGjieMH. Tpa/jHmiiHe njiaHyBaHHa 

Bmxo^HTb Ha /jpyrHH nnaH, iioro Micije saHMac TKypiiaji cnpHHTiB.

MeTO/joJioria Gyjia oGpaHa 3a HacTynHHMH npHHHHaM:

- MO>KJiHBicTb lubh/jkoto 3anycKy npoeKTy i3 HaHGijibui npiopHTeraHMH 

(jjyHKniflMH (/jonoMOTxe bhsbhth noMHJiKH Ha nonaTKOBHX CTa/jiax, moG GyB nac ix 

BHnpaBHTH);

- nacTi /jeMOHCTpaijn npoeKTy, nocTinHe OTpHMaHHa 3BOpOTHboro 3B'a3Ky 

(flO3BOJiae noKpanjKTH axicTb chctcmh, yuocKOHamoBaTH cnpaB/ji HeoGxmHi 

^yHKijii).

CnpHHT N°1 BKJHOHae b ceGe 36ip bhmot i po3po6xy 6a3H /jbhhx, a tbkox 

ochobhoto (jjyHKijioHajiy /jjia MmiMajibHoro acHTTe3/jaTHoro npo/jyicry (TaGji. 2.2). 

^JaHHH cnpHHT Gyije BKjnonaTH aHajii3 npeziMCTHOi oGjiacTi, (jjopMyBaHim ochobhhx 

bhmot, po3po6Ky cxeMH B/X, peajii3auia B/X Ta ii 3anoBHeHHa, po3po6Ka poGonoro 

KO^y ochobhoto (JjyHKijioHajiy n.Jia nepeBipKH poGora BJX.

Bhmoth jjo B,ZX: 6araTO(|)yHKn;ioHajibHicTb, 36epiraHHa bcjihkoto KijibKOCTi 

/jaHHX, nocTinHe ohobjichha /jbhhx, cyMicHicTb3 cepe/jOBHiijeM po3po6KH Visual 

Studio Code. Ba3e xianHx Gyije po3po6jieHO Ha nnaT^opMi MSSQL 3 BHKOpHCTaHHAM 

mobh nporpaMyBaHHs C#.



37

TaGjimja 2.2 - CnpKHT 1: po3po6Ka 6a3H nannx

AHani3 IlnaHyBaHHa BHKOHaHHa 3aBepmeHHa

HaflCHCTeMa:
O(j)icHe
npHMinjeHHs

AHani3 HaaBHHX
npHCTpo’lB i
flaTHKKiB.

BnBneHHa cxeM 
po3TamyBaHHa
aaTHHKiB.
IlnaHyBaHHa 
BnpoBaaxeHHa 
aaTHHKiB i 
npHCTpOlB.

AonaBaHHa hobhx 
naTHHKiB i 
npncTpoiB. 
IlepeBipKa naHHX 
Ha BinnoBUiHicTb 
BHMoraM mono 
npncTpoiB i 
naTHHxiB.

BA nepeBipeHO. 
Bci Heo6xinHi
naHi npHcyTHi.

CKCTeMa:
IC P03yMHHH
o(j)ic

BnsBJieHHa 
BHMOr 40 
naHHX, aKi 
Heo6xi.4Hi nna 
po6OTH3 
CHCTeMOK). 
Po3po6Ka 
TexHiuHoro
3aB4aHH».

AHajii3 
HaaBHnx
naHHX. 
Bn3Ha>ieHHa
cyTHOCTeii Ta ix 
aTpH6yriB.

3anoBHeHHa
naHHMH. 
IlepeBipKa 
npane3naTH0CTi 
BA-

BA
cnpoeKTOBaHa 
Ta peani30BaHa. 
Heo6xinHa
noKyMeHTauia 
po3po6neHa.

IliflCHCTeMa:
1.BA

CTBOpeHHS 
KOHiienTyajibHoi 
Moaejii naHHX. 
Bn3Ha>ieHHs: 
TnniB 43Hnx. 
TeHepania i 
peaaryBaHHa
Kony nna 
cyTHOCTeii.

IlnaHyBaHHa
poSiT, nna
peani3auii BA-

Po3po6xa Kony
na» 
peani3auii po6oth

BA-

BA 3anoBHeHa 
naHHMH.
BHnpaBneHO
nOMHHKH.

IliflCHCTeMa:
2.Front-end

Bn6ip naHHX 
Heo6xi.4Hnx nna 
BiaodpaxeHHa
KopncTyBaneBi.

IlnaHyBaHHa
po6o™ Han 
ninKnioHeHHaM
BA-

Po3po6xa Kony
na» 
ninKmoHeHHa no 
BA- 
IlepeBipKa 
iHTep^eiicy Ha 
HaaBHicTb 
Bino6pa»eHHa Bcix 
Heo6xinHHX 
naHHX.

Bee npaBHJibHO
BinodpaxeTbca.

KimjeBHM pe3yjibTaT0M cnpmrry 1 6yue npOToran IC.

Ha eTani npyroro cnpmrry Syzje BKKOHaHa pO3po6Ka KimjeBoro iHTep^eiicy 

/jjib iH(|)opManiHHOi cncTeMK, ziajii HajianiTOByBaTHMyTbcs Bci KHomoi i (JtyHKixii 

(TaSji. 2.3).
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TaSjimja 2.3 - CnpHHT 2: po3po6Ka iHTep^eiicy

AHajii3 IIjiaHyBaHHa BKKOHaHHS 3aBepmeHHM

HaflCHCTeMa:
O^icHe
npHMiujeHHS

AHajii3
HaaBHKx
npHCTpoiB i 
AaTHHKiB.

floflaBaHHa hobhx

.flaTHKKiB i
npHCTpoiB.

TecTyBaHHa
iHTeptJieHcy Ha 
KopHCTyBanax.

iHTeptJieHC
nepeBipeHo:
3pyHHHH 
Ta iHTy’lTHBHO
3pO3yMijIHH.

CucTeMa:
IC PO3yMHHH
o(j)ic

BnMBJieHHM
BKMOT flO
iHTeptJieKcy
CHCTeMK.

Po3podKa
aiarpaM i T3. 
Po3podKa
BepCTKH
inrepiJieHcy

IlepeBipKa
iHTeptJieHcy Ha
Bi/HIOBVIHiCTb
BKMOT.

iHTeptJieHC
CnpOCKTOBaHO.
Bci BHMOTK 
flOTpHMaHi. 
^OKyMeHTaniio
po3po6jieHO.

niflCHCTeMa:
l.Efl

Bndip 
niflKJiKjneHHM
AO
iHTeptJieKcy.

IIjiaHyBaHHa
podOTH Hafl 
ni/jKJiiOHeHHaM /jo
inrepiJieHcy.

iHTerpauia B,H i 
iHTeptJieHcy.
IlepeBipKa
iHTeptJieHcy Ha 
HaaBHicTb
BtflodpaaceHHa 
Bcix 
HeodxnjHHx
jjhhhx.

niflCHCTeMa:
2. Front-end

Bndip
TexHOJiorin.

Po3podKa
inrepiJieHcy.
CTBOpeHHM
npoTOTHny.

IIporpaMHa
peajii3ania 
iHTeptJieHcy 3a 
.ijonoMoroio
odpaHKx
TexHOJioriii

iHTeptJieHC
peajii3OBaHKH, Bci
nOMHJIKH
BHnpaBJieHi.

niflcncTeMa:
3. Back-end

BHMBJieHHM 
BKMOT flO 
(JjyHKiiioHajiy 
CHCTeMK.
Bndip 
TexHOJiorin 
AJia peajii3aiiii 
(JjyHKiiioHajiy.

IIjiaHyBaHHa
CKJia^aHHM

3'eAHaHHs
iHTeptJieHcy i 
(JjyHKnioHajiy.
IlepeBipKa
KOpeKTHOTO 
pearyBaHHa 
iHTeptJieHcy Ha 
HaTHCKaHHa
KHOnKH.

3b'm3ok

3
iHTeptJieHCOM
HajiamTOBaHKH.

Ilicjia po3po6KK KimjeBoro iirrepijjeHcy HeoSxi/jHO 6yue HajiamiyBaTK Bci 

iioro 4>yHKiiii Ta ni/jKJiiOHKTK ahthhkh (raSji. 2.4).
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TaSjimja 2.4 - CnpHHT 3: peajii3aitia MO/jyjia 3dopy ashhx

AHajii3 IIjiaHyBaHHa BHKOHaHHa 3aBepmeHHa
HaflCHCTeMa:
O$icHe
npuMimeHHa

AHani3
HaSBHHX
npHCTpoi'B i 
ZiaTHHKiB.

HajianrryBaHHM
AaTHHKiB
i npncTpoi'B.
niflKJIIOHeHHM AO 
Mepeaci.

IlepeBipKa
3B'a3Ky 
AaTHHKiB i
npHCTpoi'B 3 
SpoKepoM.

Bci AaTHHKH Ta 
npHCTpoi
niAKJHOHeHi.

CncTeMa:
IC
P03yMHHH
o(j)ic

AHani3
npe^MeTHoi
odjiacTi.
nopiBHSHHM
aHajioriB.

Po3po6Ka
MepeaceBoi
apxiTeKTypn
CHCTeMH.

TecTyBaHHa
MOAyJia 
napaaejibHO 3
E,H Ta
iHTep(|)eHCOM .

36ip ashhx 3 
AaTHHKiB
peajii3OBaHO.
Hag nocTiiiHa 
nepeAana ashhx 
npo CTaHi
npHCTpoi'B i
AaTHHKiB B E/J.

niflCHCTeMa:
l.Efl

AHani3
HaSBHHX
eyTHOCTen.

IIjiaHyBaHHa
poSoTH 3 B23,. 
AHani3 ashhx i 
BnSip eyTHOCTen 
AJia SpoKepa
AAHHX.

IlepeBipKa
KOpeKTHOTO
BiAodpaaceHHa
AaHHX.

3AincHioeTbca
3annc AaHHX y 
E3, Ta ix 
BHJiyneHHa.

niflCHCTeMa:
2. Front-end

AHani3
4)yHKLiin
flJIM 3B'a3Ky 
MO/iyjia
3 
iHTep^encoM.

IIjiaHyBaHHa
podoTH HaA
iHTeptJieHC.

iHTerpapia
iHTep(|)eHcy 3
MOAyjieM 3dopy 
AaHHX.

iHTeptjieHC
KOpeKTHO
BiAodpaacae Bci
AaHi.
BHnpaBJieHO Bci 
nOMHJIKH.

niacKCTeMa:
3. Back-end

Bndip
TexHOJiorin.

IIjiaHyBaHHa
nporpaMHOio
peajii3aijri dpoxepa
nepeAaai abhhx.

IIporpaMHa 
peajii3auia KOAy 
AJia 3anncy
AaHHX 
bB^. 
TecTyBaHHa
KQAy-

OyHKuioHaji
CHCTeMH
KOpeKTHO
npapioe.

niacKCTeMa:
4. Mo Ay Jib
3dopy
AaHHX

HajianiTyBaHH
a
dpoxepa
noBiaoMJieHb
Ta
npOTOKOJliB.

IIjiaHyBaHHa 
niAKJHOHeHHa
dpoxepa
noBiAOMJieHb
AO CHCTeMH.

IliAKJHOHeHHa
dpoxepa
noBiAOMJieHb
i npOTOKOJliB. 
TecTyBaHHa
3dopy
AaHHX 3
npHCTpoi'B.

JJaHi
HaAXOAATb AJia
3anHcy b B/I,.

Ha ocTaHHbOMy eTani 6yzje po3po6jieHHH KiHijeBHH npo/jyKT. Eyzje 
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/joonpaubOBaHO (|)yHKuioHaji chctcmh, BHKOHaHO noBHy iHTerpauiio BJX 3 

BHyTpiniHboio poSoTOK) chctcmh Ta iHTep(|)eHCOM (Tadu. 2.5).

Tadjnuja 2.5 - CnpHHT 4: peajii3auia (JjyHKuioHajiy

AHajii3 IIjiaHyBaHHa BHKOHaHHa 3aBepuieHHa
HaflCHCTeMa:
O^icHe
npnMiiijeHHa

AHajii3
HaSBHHX
.flaTHHKiB i 
npHCTpoiB.

IIjiaHyBaHHa
TecTyBaHHa
AaTHHKiB i
npHCTpoiB.

TecTyBaHHa
CHCTeMH B 
npHMimeHHi 3 
peaJIbHHMH
npncTpoaMH i 
JjaTHHKaMH

PodoTa 3 roTOBOio 
CHCTeMOIO.

CncTeMa:
IC 
PO3yMHHH
o(j)ic

AHajii3
BKKOHaHHX /UH.
BnsBJieHHs
bhmot flJia 
peajii3anii 
noBHoro
(JiyHKLiioHajiy.

IIjiaHyBaHHa
pO3podKH
(JjyHKHiil. 
IIjiaHyBaHHa 
TecTiB UJia
KOaCHOK)
(JjyHKijii.

Po3podKa 
iHCTpyKHH. 
iHTerpauia Bcix
MO,flyjliB CHCTeMH. 
IIpoBe/ieHHa 
KOHTpOJIbHOTO 
TecTyBaHHa
CHCTeMH 
no BciM cueHapiaM.

CucTeMa
KOpeKTHO
npauioe.
^JoKyMeHTauia
po3podjieHO. 
BHKOHaHO noBHe 
TecTyBaHHa
nporpaMHoro 
Kouy.

niflCHCTeMa:
l.Efl

AHani3 Bcix 
HaSBHHX
noniB i 3annciB
3 TaSjinmo E/J.

IlepeBipKa 
KOpeKTHOl 
podOTH E^J. 
IHTerpauia Efl 3 
(JjyHKuioHajiOM
CHCTeMH.

3anuc
OTpHMaHHX
JjaHHX.

niflCHCTeMa:
2. Front-end

AHajii3
po3po6jieHoro
iHTep^ency.

IIjiaHyBaHHa 
podoTH no 
iHTerpaun
iHTeptJieHcy i 
(jjyHKuioHajiy.

IlepeBipKa
KOpeKTHOIO
podOTH.

BiflodpaaceHHa
JjaHHX 3

niacKCTeMa:
3. Back-end

AHajii3
TexHOJioriii.
Budip cepejjH 
po3podKn
nporpaMHoro
Ko«y.

BHBHeHHa 
cepejjH 
po3podKH. 
IIjiaHyBaHHa
podoTH Hajj 
(JjyHKuioHajio
M.

IlepeBipKa
ynpaBJiiHHa
npucTpoaMH Ta 
3dopy 3 
HHX JjaHHX.
TecTyBaHHa Bcix 
(jjyHKuiil CHCTeMH.

e nOBHiCTIO 
podOHHH
(JjyHKuioHaji 
CHCTeMH. 
BunpaBJieHO Bci 
nOMHJIKH.

niacKCTeMa:
4.Mo^yjib
3dopy
JjaHHX

AHani3 MO/iyaa
3dopy jjaHHx.

IIjiaHyBaHHa
iHTerpaun 
MOjiyjia 3dopy 
JjaHHX 3
(JjyHKuioHajio
M.

IHTerpauia Mouyjia
3dopy uaHHx 3 
(JjyHKuioHajiOM.

3dip jjaHux 3 
JjaTHHKiB i 
nepeuaua b Efl.
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Ilicjia Toro, ak Gyayrb npoHfleHi Bci HOTHpH cnpHHTH, Gyije OTpHMaHO 

nOBHiCTK) poGOHHH IipO^yKT, TOTOBHH JJJIfl 3aCTOCyBaHHfl.

KajieH/japne nnaHyBaHHa npoeicry. /Xjih ycniniHoi peajii3aijn npoexiy 

HeoSxi/jHa HaaBHicTb HanGinbui /jeTajibHoro i aKTyajibHoro njiaHy. JlKicHe 

iuiaHyBaHHfl ao3Boaae e<|)eKTHBHO opraHi3yBara Becb poGohhh npouec, /jae 

MoaaiHBicTb onepaTHBHoro KOHTpojiio i ouiHKK pe3yjibTaTiB npoeKTy.

CTpyKTypy jjeKOMno3Hijn BHKOpncTOByiOTb, mod CTpyKTypyBaiu Ta zjL'ihth 

npoeKTK Ha Jierxo KepoBam komhohchth. Y xo/ji hboto npoeKTy Gyuo BHKOHaHO 

fleKOMno3HHiio ochobhhx 3aB^anb Ha /jpiGHinii. Eyjin BHflijieHi HacTynHi ochobhI 

3aB/jaHHa:

AHajii3:

- 3yCTpin 3 3BM0BHHK0M i oGroBOpeHHa bhmot;

- oSroBOpeHHfl bhmot b cepe/jHHi kombh/jh;

- aHajii3 npe/jMeTHo’i oGaacTi;

- (jjopMyBaHHs i jjOKyMeHTyBaHHs bhmot;

- CKJia/jaHHSE CTaTyTy npoeKTy;

- OIjiHIOBaHHSE pH3HKiB;

- OIjiHIOBaHHfl BHTpaT. 

ILiaHyBaHHa:

- CKJia/jaHHSE /jOKJia/jHoro njiaHy poGora Ha KOJKHOMy eTani;

- CKJia/jaHHSE iHAHBi/jyajibHHx njiamB;

- iiJianyBaHim Gio^TKCTy;

- /jeKOMno3Huia 3aB/jaHb. 

BHKOHaHHfl:

- noGyuoBa jjiarpaM;

- CTBOpeHHA cxeMH 6a3H /jbhhx;

- po3po6Ka apxiTeKTypn;

- noGyuoBa jjiarpaM po3ropTaHHa;

- CTBOpeHHA E,H;

- peajii3auia iHTep^ency;
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- po3po6Ka MO/jyjia 36opy /jhhhx;

- pO3po6Ka nporpaMHoro MO/jyjia;

- peajii3aijia 6e3neioi;

- iHTerpauia SjioiciB.

3aBepineHH»:

- po3ropTaHHs nporpaMH;

- CKJia/jaHHSE iHCipyicijii;

- HaBHaHHs KopHCTyBaniB.

JJjih peajii3aijn iH^opMaijiHHoi chctcmh «Po3yMHKK o(j)ic» 6yjio BnaijieHO 

HorapH ochobhhx 3aBjjaHHa: aHajii3, iuiaHyBaHHfl, peajii3auia, 3aBepnieHHa.

ILiaH npoeicry e ohhmm i3 kjiiohobhx iHCTpyMemiB opraHi3anii‘ B3aeMO/jii Ta 

/jocarHeHHSE yro/j Miac ynacHKKaMH npoeicry njo/jo CKJia/jy Ta TepMiHiB OTpnMaHHa 

pe3yjibTaTiB. roBOpann npo nnaH npoeicry, 3a3Bnnan naraKaiOTb Ha KajieH/japHnn 

nnaH npoeicry - tojiobhhh ejieMeHT nnaHy npoeicry.

Eyjio BHKOHaHO njiaHyBaHHfl npoeKraoro 3MicTy Ta noSyuoBa CTpyKTypn 

fleKOMno3HHH poSiT, BiiSyuoByBaHHii nocjii/iOBHOCTi po6iT i MepoKCBoro rpa^ixa, 

CKJia/jaHHSE nnaHy TepMiHiB, TpKBajiocTen, y3roa»eHHa JiorinHnx 3B'a3KiB poSiT.

TaGanija 2.6 - KajieH/japHe nnaHyBaHHa npoeicry 3 peajii3aijn iH^opMaijiHHOi

CHCTeMH «P03yMHHH O$ic»

Ha3Ba 3aBflaHH» TpHBajiicTb Ha3Ba pecypcy BHTpaTH

1 2 3 4

P03yMHHH 6yflHHOK 91 flHiB 973523,00 rpH.

nonaTOK poSiT 0 flHiB 0,00 rpH.

1. AHajii3 14 flHiB 56750,00 rpH.

3yCTpil i3 33M0BHHK0M Ta 
o6roBopeHHS bhmot

1 jjeHb MeHezDKep 2000,00 rpH.

O6roBopeHH8 bhmot

b cepeflHHi KOMaHflH
2 flHiB MeHezDKep; AHajiiTHK; 

Po3po6hhk

17500,00 rpH.

AHajii3 npeflMeTHoi oGjiacri 2 flHiB MeHezDKep; AHajiiTHK 8000,00 rpH.

OopMyBaHHB Ta
jjoKyMeHTyBaHHB bhmot

3 flHiB MeHezDKep; AHajiiTHK; 17250,00 rpH.

CKJiaaaHHS CTaTyTy npoeicry 2 flHiB MeHejDKep 4000,00 rpH.



43

IIpoflOBxeHHa TaSjimji 2.6

1 2 3 4

OljiHKa pH3HKiB 2 flHiB MeHeflHcep 4000,00 rpH.

OljiHKa BHTpaT 2 flHiB MeHeflHcep 4000,00 rpH.

3aBepiueHHB eTany aHajii3y 0 flHiB 0,00 rpH.

2.ILiaHyBaHHS 14 flHiB 32000,00 rpH.

CKJiaaaHHS iHflHBiayajibHHX
iuiaHiB

3 flHiB MeHeflHcep 6 000,00 rpH.

ELnaHyBaHHa 6iofl»ceTy 4 flHiB MeHeflHcep 8 000,00 rpH.

/JeKOMno3Hijis 3aBjjaHb 2 flHiB MeHeflHcep 8 000,00 rpH.

3.BnKOHaHHa 49 flHiB 512023,00 rpH.

IIo6yflOBa jjiarpaM 4 flHiB AHaJliTHK 262500,00 rpH.

CTBOpeHHS CXeMH 6a3H flaHHX 4 flHiB AHaJliTHK 15000,00 rpH.

Po3po6Ka npoTOTuny 
iHTeptJieHcy

3 flHiB Po3po6hhk;
AHaJliTHK

11250,00 rpH.

Po3po6Ka apxiTeKTypH 4 flHiB AHaJliTHK 15000,00 rpH.

IIo6yflOBa fliarpaM
po3ropTaHH»

5 flHiB AHaJliTHK 18750,00 rpH.

CTBOpeHHfl E4 3 flHiB PO3po6HHK 9750,00 rpH.

Peajiiaauin iHTep^eiicy 4 flHiB PO3po6HHK 27000,00 rpH.

Po3po6Ka Moayjia 30opy jjaHHX 3 flHiB Po3po6hhk;
lH»ceHep

40023,00 rpH.

Po3po6Ka nporpaMHoro Mojjyjia 5 flHiB PO3po6HHK 16250,00 rpH.

Peajiiaauin 6e3neKH 6 flHiB lH»ceHep;
Po3po6hhk;

TecTyBajibHHK

28500,00 rpH.

iHTerpauis 6jioKiB 8 flHiB lH»ceHep;
Po3po6hhk;

TecTyBajibHHK

68000,00 rpH.

4. 3aBepmeHH» 14 flHiB 372750,00 rpH.

Po3ropTaHHS nporpaMH 6 flHiB /JaTHHKH;
lH»ceHep; 
TecTyBajibHHK;

IIpHCTpOl

333500,00 rpH.

CKJiaaaHHS iHCTpyKuiii 3 flHiB AHaJliTHK;
PO3po6HHK

21750,00 rpH.

HaBHaHHfl KopHCTyBaniB 5 flHiB MeHejjacep 17 500,00 rpH.

Ta6ji. 2.6 Bi/jo6pa»ae /jeTajii3OBaHHH iuiaH /jjm peajii3apii chctcmh 

«Po3yMHKH oc|)ic», TpHBajiicTb npoeKTy 91 jjeHb.
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PecypCHe riJianyBanHa npoeKTy. Pecypcn:

- KOMaH.ua, mo CKJiauaeTbca 3 n'ara ociG: MeHeuacep, BHBJiiTHK, po3po6HHK, 

TecTyBajibHHK, iiDKCHcp;

- poGoni KOMn'tOTepn: kotkch hjich kombhuh 3a6e3neneHKK bjibchhm 

PoGohhm MicueM;

- nporpaMHe 3a6e3neneHHa ujm po3po6Kn uoKyMenTanii, nporpaMHoro Kouy i 

KepyBaHHfl npOCKTOM.

Eyjio CTBOpeHO TaGjinijK) pecypciB, y mein MicTHTbca bcji HeoGxiuHa 

iH^opMauia npo ix KijibKicTb Ta BapTicTb (tbGji. 2.7).

TaGjnnja 2.7 - PecypCH npoeKTy

Ha3Ba pecypcy Tnn CTaHuapraa CTaBKa
MeHea)Kep TpyuoBiiii 250,00 rpH./rou.
Po3Po6hhk TpyuoBHH 220,00 rpH./rou.
TecTyBanbHHH TpyUOBHH 180,00 rpH./rou.
AHaJliTMK TpyUOBHK 250,00 rpH./rou.
iHxeHep TpyUOBHK 200,00 rpH./rou.
flaTHKKH MaTepianbHKH 10000 rpH.
IIpHCTpOl MaTepianbHKH 20000 rpH.
Wi-Fi TOHKa uocTyna MaTepianbHKH 10500 rpH.
KoMyraTop MaTepianbHKH 5500 rpH.
Microsoft Visual Studio Code MaTepianbHKH Free
Microsoft SQL Server MaTepianbHKH 200000 rpH.
MapxeTHHr MaTepianbHKH 250000 rpH.
Po6oth Ta nocnyrn 30BHiuiHix BHKOHaBuiB MaTepianbHKH 25000 rpH.

Ilicjia 3anoBHeHHs jincTa pecypciB, Gyjio bhkohbho npH3HaneHHfl pecypciB 

OKpeMHM bhusm poGiT.

TaGjinna 2.8 BKJiiOHae b ceGe iH^opMauiio npo TpyuoBHTpaTH Ha kotkiioio 

npaniBHHKa kombhuw.

Ph3hkh npoeKTy. PimeHHa npo peajii3aijiio iHHOBaniiiHoro npoeKTy Mae 

npHHMaTKca 3 BpaxyBaHHAM 6e3Jiini xapaKTepncraK. HacTnna ix BpaxoBye 

eKOHOMinHi, eKOJiorinHi Ta coniajibHi nacjiiuKH peajii3anii npoeKTy. Imna nacraHa

Gepe uo yBara pi3H0MaHiTHi pH3KKn, noB'ssaHi i3 3uincHeHHflM npoeKTy, Ta (jjaKTopn 

HeBH3HaneH0CTi.

KOMaH.ua
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TaSjimia 2.8 - KajiemjapHe iuiaHyBaHHa npoeicry 3 peajii3am‘iiH(j)opMaiiiHHoi

CHCTeMH «P03yMHHH O(j)ic»

Ha3Ba IIOHaTOK 3aKiHHeHHS TpyflOBHTpaTH

MeHeaxep Cp 01.11.23 Cp 06.03.24 216 roflHH

PO3po6HHK IIh 08.01.24 C6 17.02.24 208 roflHH

TecTyBajibHHK IIh 29.01.24 Ha 25.02.24 160 roflHH

AHaJliTHK Cp 08.11.23 Cp 28.02.24 256 roflHH

iHxeHep Cp 17.01.24 Ha 25.02.24 184 roflHH

CTpiMKe 3pocTaHH3 pHHKy iHTepHeTy pencil npH3Bejio jjo Toro, mo bhpoGhhkh 

HaiiHacTinie /jyMaiOTb, mo ue ziyace jjopora TexHOJioria, o^hhm 3 ochobhhx (JjaicropiB 

pK3KKy CJiyjKKTB BeJIHKa HMOBipHiCTb, IIJO BHTpaTH Ha peaJli3auilO CHCTeMH MOTKyTb 

He OKynHTHCb.

EyjIO BHflBJieHO CnHCOK HaflBHHX pH3HKiB, nOB'fl3aHHX i3 KOMneTeHIjiflMH, 

30BHiniHiMH yMOBBMH Ta poSOTOK) CHCTeMH (raSji. 2.9).

TaSjiHiia 2.9 - Ph3hkh npoeicry

No Tan pn3KKy HaiiMeHyBaHHa pn3HKy Onac

1 BHyTpimHiii TnMaacoBi pecypca Hepe3 HenpaBHJibHy opraHi3aijiio po6iT He 
BHCTauHTb aacy Ha BHKOHaHHa Bcix po6iT

2 3oBHiiuHiil CacTeMa He 6yue 
3aTpe6yBaHa

JIioah He ouiHHTb mojkjihboctI
cacTeMH i He 6yayTb Hero KopacTyBaraca

3 BHyTpimHiii y rpyni 6yae 
HenpaBajibHaa po3nozjiji
060B'a3KiB

npa BHKOHaHHi 3aBflaHb jikvjhhoio, axa b 
HHX HeKOMneTeHTHa, BHHHKaiOTb nOMHJIKH i 
3'aBJiaiOTbCfl 3aHBi THMHaCOBi BHTpaTH

4 BHyTpimHiii He Bci 3aBflaHHa 6yayTb 
BpaxoBaHi b njiaHi

HacTHHy 4>yHKuioHajiy Moace 6yTH He 
BHK0H3H0

5 3oBHiiuHiil KoHKypeHiiia Ha pHHKy Moxe 3'aBHTaca cxoaca 
cacTeMa, axa 6yjje 3HaHHO jjerueBma, mo 
3HH3HTb nonHT

6 BHyTpimHiii HepauioHajibHia
po3noflin (])iHaHciB

Hepe3 HazjMipHy BaipaTy Ha HenoTpi6He, He 
BHCTauHTb (J)iHaHciB Ha Heo6xiflHe 
o6aa^HaHHa a6o n3

7 3oBHiiuHiil He^ocTaTHbo c(j)opMOBaHi
KaHana npo^aaciB

noraHO CKna^eHaa MapKeTHHroBaa njiaH 
npaBa6aTb Mano kihchtIb
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IliCJIfl BH3HaHeHHfl CIIKCKy M03KJIHBHX pH3HKiB 6yjIO BHKOHHHO aHaJli3 Ta 

npiopKTe3auia pK3HKiB. ,I{jifl ijboro 6yjio po3po6jieHO niKajiy 3arp03K pn3HKiB (Ta6n. 

2.10).

TaGjnnja 2.10 - IIlKajia 3arp03 pn3HKiB

OijiHKa TpoiuoBe BHpaxeHHfl

1 jjo 1000 rpH.
2 1000- 10 000 rpH.
3 10 000-50 000 rpH.
4 50 000- 100 000 rpH.
5 100 000 -200 000rpH.

Xlajii jjjih KOTKHoro pK3KKy 6yjio BM3naiieno npiopHTeT, nacjn^OK,

HMOBipHicTb HacTaHHs jjaHoro pn3HKy, koto 3arp03a jjjia npoeKTy (TaOji. 2.11).

Ta6jinijfl2.il - TaGjiHijfl pK3HKiB npn BKKopKCTaHHfl jjBonapaMeipKHHOi

OIjiHKK

Ilpio
puTeT

ripnBUHa HacjrijjoK HMOBipHicTb 3arpo3a OniKyBaHa
BeJIHHHHa

1 CncTeMa He 6yjje 
3aTpe6yBaHa

He OKynjisTbca
BHTpara

50% 5 2,5

2 HepauioHajibHHH
po3nojji.ii (j)iHaHciB

nepeBKmeHHa
6ioji»eTy

65% 4 2,4

3 KoHKypemjia He OKynjisTbca 
BKJiajjeHHS

35% 5 1,75

4 HejjocTaTHbo
C(j)opMOBaHi
KaHajm npojjaxiB

noraHHn nonnT Ha 
cncTeMy

20% 4 0,8

5 TnMHacoBi
pecypcH

YnacHHKaM
jjOBejjeTbca
noejjHyBaTH
pojii

70% 3 2,1

6 Y rpyni 6yjje 
HenpaBHJibHe
po3nojji.ii
060B'»3KiB

YnacHHKaM
jjOBejjeTbca
noejjHyBaTH
pojii

15% 2 0,3

7 He Bci 3aBjjaHH»
6yjjyTb BpaxoBaHi b 
njiaHi

nepeBnmeHHM
nacy npoeKiy

60% 1 0.6

JJjia toto, njo6 yHKKHyni jjannx pn3KKiB, HeoOxi/jHO BHjjijiKTK pajj 3axo/jiB:

Ta6jinijfl2.il
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- jjeTajibHO onpaubOByBaTK 6i3Hec nnaH;

- jjOKJia/jHO onncyBaTH Bci 3aB/jaHHa Ha xoacHOMy eTani peajii3auii;

- BH/jijisTH 3anacHHH nac Ha KOXHOMy eTani;

- KOpHCTyBaTHca KOHcyjibTaijiflMH cneuiajiicTiB;

- hitko KOHTpojiiOBaTH Bci eTanH BHKOHaHHa npoeKiy.

2.2 IIpoeKTyBaHHfl UH^poBo'i apxiTeKTypH niunpMCMCTBa

YnpaBJiiHHfl iuTKenepuHMH MepoxaMH «po3yMHoro» o(|)icy 3a jjonoMoroio 

TexHOJioriH IHTepHeTy penen /jacTb 3HanHy exoHOMiio Ha onjiaTi paxyiixiB 3a 

ejieKipoeHepriio, ni/jBHnjHBniH tbkhm hhhom eHeproe^eKTHBHicTb po3yMHoro ocf)icy. 

KoMnaHia 6yue OTpHMyBara npHSyTOK Bia BnpOBajj®eHHs iiicjjopManiHHOi chctcmh 

«Po3yMHHH o(j)ic» b 0(|)icHi npHMinjeHHfl.

Micis ni/jnpHeMCTBa - peajii3auia tbkhx npoeicriB Ha ochobI TexHOJioriH 

IHTepHeTy pencil, axi Sy/jyTb 3a6e3neHyBaTH eHeproeijjexTHBHicTb i xoMijjopT /jjia 

ciiOTKHBaniB. Ochobhhh cerMeHT oSpaHoro pHHxy - xoMnaHii, 3 bcjihkok) xijibxicTio 

O(|)icHHX npaijiBHHKiB Ta cxjia/jHOio iH^pacTpyxTypoio oijjiciB.

OcHOBHi uijii ni/jnpHeMCTBa:

- peajii3yBaTH CHCTeMy «Po3yMHHH oc|)ic»;

- 3aJiyHHTH KJlieHTiB.

JJjia /jocarHeHHSE nocTaBJieHHx uijieii HeoSxi/jHe BHxoHaHHa HacTynHHx 

3aB/jaHb:

- po3po6nTH i y3ro/jHTH 6i3Hec nnaH;

- HaSpaTH KOMaH^y /jjia peajii3aijii iH(j)opMaijiHHoi‘ chctcmh;

- BHKOHBTH pO3po6xy iH(|)OpMaHiHHOi CHCTCMH;

- npoBecTH pexjiaMHy xaMnaHiio iHijjopMaijiHHoi chctcmh «Po3yMHHH oij)ic» 

/jjia npHBaSjieHHfl xjiicHTiB.

Micia i ocHOBHi CTpaTerinm uini ni/jnpHeMCTBa npe/jCTaBJieHi Ha pnc. 2.6.
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PncyHOK 2.6 - Micia, uijii i aaB^aiiHa

CTpaTeria - ue reHepajibHHH nnaH mn, bxhh BH3HaHae /jobtoctpoxobhh 

HanpaMOK pO3BHTxy opraHi3aijn, mo CTOcyeTtca c(|)epH, xomriB i (|)0pM i'i /jiajibHOCTi, 

chctcmh B3aeMHH Bcepe/jimi KOMnami, a Taxoac ii no3miii b HaBxojiHimibOMy 

cepejjOBKiui, mo 3a6e3neHye /jocarHemia uijieH opranisanii, Ta BHxoHaHHa i'i Micii.

^jia nocTiiiHoro pO3BHTxy nmnpneMCTBa, HeoOxi/iHO 3aHHaraca BnaBJiemiaM 

CTpaTerinHHx pinen Ta 3aB^anb Ha HaHSjimxHHH nac. 2024 poxy xoMnaHia- 

3aMOBHHK c(|)opMyBajia Haciynm CTpaTerinHi uijii:

- c(|)opMyBaTH KJiieHTCbKy 6a3y b Micri 3anopiacaca;

- oxynHra BHTpara Ha po3po6xy;

- OTpHMBTH nO3HTHBHHH (j)iHaHCOBHH pe3yjIbTaT.

Ha pHC. 2.7. npe/jCTaBJieHi CTpaTerinHi uijii i HeoOxi/mi 3aB/jaHHa 

nianpHOMCTBa Ha 2024 pix.

Mo/jeJib 6i3Hec-CTpaTeri‘i, npe/jCTaBJieHa Ha pnc.2.8, Bi/joOpa^ae (JjaxTopn 

ycnixy Ta CTpaTerinHi bhmoth, HeoSximii flJia aocaraeHHa nocTaBJieHoi Mera.

HnHHHxaMH ycnixy mis xoMnami, axa saiiMacTbca peajii3auieio iii(j)opManiHHoi 

CHCTCMH «PO3yMHHH O(j)ic» C'.

- CTaSijibHa poSoTa iH(j)opMamHHoi chctcmh;

- raynxicTb chctcmh riia noTpeOn xojxhoto xaieHTa;
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PucyHOK 2.7 - CipaTeria i 3aB/jaHHa KOMnaHii Ha 2024 pix

Mmhhmkh ycnixy

CTaOinbHa poOoTa
CMCTeMM

KBanicpiKOBaHnii
nepconaA

CTaOiAbHe
4>iHaHC0Be
CTaHOBULUe

TpaMOTHHil
MapKeTUHrOBHM
nnaH

rHyHKiCTb CMCT6MH
nip, KOXHoro KAieHTa

CBoenacHe
BMKOHaHHA
3aM0BA6Hb

CTpaTerii' Ha 2024 piK

Po3po6mM
6i3Hec-nnaH

3anycTMTM pexnaMHy 
KaMnaHito

HabpaTM KOMaHfly
cpaxiBqiB

3aflOBOnbHMTH 
noTpe6n KopMCTyBaniB

3a6e3neHeHHA 
KOHKy-TOCnpOMOWHOCTi 
KOMnaHii

MoflepHi3yBaTH
iHtJJopMauiiiHy cucieMy

CTpaTeriHHi bumom

AHani3 aKTMBHocTi 
KopkicTyBaniB Ta
3BOPOTHMM 3B'A30K

KoHTponb peKnaMHoi KaMnaHi'i

KoHTponb cynpoBOfly

riOKa3HMKM eepeKTUBHOCTi

HOBi KAieHTM

OTpMMaHHA npn6yTKy

nonyAApHicTb npoayKTiB 
KOMnaHii

PucyHOK 2.8 - Bi3Hec-CTpaTerii Ha 2024 pix

- KBajii<j)iKOBaHHH nepcoHaji;

- rpaMOTHHH MapKeTHHroBHH nnaH;

- CTaOijibHe i^iHaHCOBe CTaHOBHme KOMnaHii;

- CBoenacHe BHKOHaHHa 3aMOBJieHb.

Kjhohobhmh noKa3HHKaMH e(|)eKTHBHoi /jiajibHOCTi KOMnaHii BKi Bino6pa>KaiOTb 
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/jocarHeHHfl nocTaBJieHKx uijieii, e:

- HOBi KJiieHTH;

- OTpHMHHHfl npuSyTKy;

- nonyjiapHicTb npo/jyKTiB KOMnami.

^ajii npejjCTaBJieiia nepe/jSanyBaHa opraHisaniima cipyicrypa KOMnami (pnc.

2.9), axa noacmoe, bk opram3ania 36yuoBaHa i sk bohb npaijioe, TaKoac npe/jCTaBJieiia 

MaTpHua po3no^ijiy (TaSji. 2.12).

PucyHOK 2.9 - OpraHi3auiHHa CTpyxrypa KOMnami

Bi3Hec npoijec - ije cyxynHicTb B3aeMonoB'a3aHnx 3axo/jiB a6o poSiT, 

cnpBMOBaHHX Ha CTBOpeHHB neBHoro npo/jyKTy hh nocjiyrn ziJis cno^HBaniB.

YnpaBJiiHCbKa Komjemjia BPM posrua^ae 6i3Hec-npoiiecn bk BaacjiHBi pecypcn 

ni^npHeMCTBa, i nepe/jGanae ynpaBJiiHHB hhmh bk o/jHy 3 kjhohobhx 0praHi3aninHnx 

CHCTeM.

Bi3Hec npouecH, 3/jiHcmoBam KOMnaHieio, cjii/j oS'e^HaTH b cyxynmcTb 

HacTynHHx ochobhhx HanpaMKiB, kotkch 3 bkhx Bi/jnoBUjae 3a BHKOHaHHB OKpeMoi 

6i3Hec-4)yHKun.
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TaGjiKiifl 2.12 - MaTpHija po3noaijiy

Ilpouec Orme
T eHepanbHHH 

AHpeKTop
/InpeKTOp 3
MapKeTHHry

KepiBHHK
IT

Bi/mijiy
EyxraiiTepifl

ynpaBJiiHHS /JOBrOCTpOKOBe
njiaHyBaHHfl

+++ - - -

/JoKyMeHTyBaHHS PeecTpauia, o6jhk, 
pO3CHJiaHHS,
3a6e3neHCHHH 
/jocTyiiHOCTi 
iH(J)opMapii'

+++ +++

ynpaBJiiHHS
(JiiHaHcaMH

O6jiiK oiuiaTH, 
HapaxyBaHHS
BHiuiaT Ta 
noaaTKiB

+++

MapKeTHHT IIpocyBaHHa
iH^opMapiiiHO-
aHaniTHiHoro
ijeHTpy

+++ +++

Po3po6Ka
npoayKTiB

Peajiisauisi 
CHCTeMH, 
cynpoBizj
i MOflepHi3apia

+++

ELnaHyBaHHa CTBOpeHHfl
6i3Hec-iuiaHy,
po3nofliji 
HaBaHTaxceHHS

+++ +++

OGjhk

MaTepianbHHX
aKTHBiB

OSjiix
MaTepianbHHX
aKTHBiB

+++

Ha ni/jnpHeMCTBi BH/jijieHO TpH 6i3Hec-npouecH (pHC. 2.10):

- npoijecH ynpaBJiiHHa;

- ocHOBHi npouecK (JjyHKijioHyBaHHfl ni/jnpueMCTBa, bohh cnpaMOBaHi Ha 

HajjaHHs TOBapiB a6o nocnyr, aid e KpanjHMH 06'eKTaMH KOMnaHi’i Ta Bi,unoBi,uaiOTb 3a 

oipHMaHHfl npHSyTKy;

- npoijecH 3a6e3neHeHH3 nijjnpHeMCTBa. 

npouecH ynpaBJiiHHfl /jijiaTbca Ha:

- 4>iHaHCOBe KepyBaHHa;

- njiaHyBaHHa;

- MapKeraHr;

- KOHTpOJIb.
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ripouecH ynpaBniHHR

OiHaHcoee
ynpaBniHHR

nnanyBaHHR MapKeTHHr KOHTppnb

Ochobhi npopecM

CynpoBifl
CMCTeMH

npOBBfleHHR
TpaH3aKL(iii

HaBHaHHR
3aM0BHMKa

O6po6xa
3aM0BneHb

MoaepHisauiR
CMCTeMM

ripouecH 3a6e3neMeHHA

ynpaBniHHR 
AOKyMeHTauieK)

ynpaBniHHR
RKiCTIO

TexHNHMii
cynpoBia

lOpMAMHHB
cynpoBoaxeHHR

PucyHOK 2.10 - Ei3Hec npouecn

OcHOBHi npouecn niunpneMCTBa uijiaTbca Ha:

- cynpoBi,u chctcmh;

- npOBe/jeHHA TpaH3aKuiH;

- HaBHaHHfl 3aMOBHHKiB;

- oSpoSKa 3aMOBJieHb;

- MO,uepHi3aijifl chctcmh.

npouecK 3a6e3neHeHHB uisuibHOCTi ni/jnpHeMCTBa uijiaTbca Ha:

- ynpaBJiiHHB axicTio;

- ynpaBJiinHH uoKyMCHTauicio;

- TexHinHHH cynpOBi,u;

- lOpHJJHHHHH CynpOBi/J.

Bhxoabhh 3 onncaHHx BHiije 6i3Hec-npoijeciB, motkhh bh/jljihth ochobhI

6i3Hec-4)yHKHH (pnc. 2.11):

- ynpaBJiiHHB /jbuibHicTio KOMnaHi’i;

- BHKOHaHHB poSiT i nauaiiHH nocnyr;

- 3a6e3neHeHHB (JjyHKuioHyBaHHfl npoueciB niunpHeMCTBa.

Ha pnc. 2.12 BH3HaneHO 3b'b3ok mi>k cipaTerieio po3BHTKy niunpHeMCTBa i 
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icHyiOHHMH 6i3Hec-npouecaMK.

ripouecu ynpaBniHHR

(CiHaHCOBe
ynpaBniHHR

nnaHyBaHHR MapKeTMHr KOHTpORb

Bi3Hec-<t>yHKLiii

ynpaBniHHR
AiRRbHiCTIO
KOMnaHii

CynpoBia cwcTeMM

CynpoBia npoBefleHHR HaBMaHHR O6po6Ka MonepHi3auiA
CMCTeMH TpaH3aKuiii 3aMOBHMKa 3aMOBneHb cncTeMH

ripouecu 3a6e3neHeHHR

ynpaaniHHA
flOKyMeHTauiex)

YnpaBniHHR
RKiCTIO

TexHiHHMii
cynpoBia

KDpHAHMHe
cynpoBOWKSHHR

BlIKOHaHHR poSiT
Ta Ha/jaHHR
nocnyr

3a6e3neHeHHR 
CfjyHKUiOHyBaHHR
npopeciB
KOMnaHii'

PucyHOK 2.11 - 3b'»3ok 6i3Hec-npoueciB i 6i3Hec-(J)yHKuii

CTpaTeriHHi uini KOMnaHii

CcpopMyBaTu
KnieHTCbKy 6a3y y 
Midi 3anopixoKR

OKynuTu BMTpaTM Ha 
pp3po6Ky

OrpMMaTH nO3MTMBHMii
(piHaHCOBMii pe3ynbTaT

\A----------------------------------
ripouecu 3a6e3neHeHHR

TeXHiHHMM
cynpoeifl

JOpMflWHHe
cynpoBOflxeHHA

V
1

ynpaBniHHR 
AOKyMeHTauieio

ynpaBniHHR
RKiCTIO

PucyHOK 2.12 - 3b'»3ok CTpaTerinHHx ijijieii i 6i3Hec-npoueciB
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Ha pnc. 2.13 3o6paxeHa cxeMa 3B'a3KiB 6i3Hec-npoueciB i jjo/jaTKiB, aid 

BKKOpHCTOByiOTbCfl B JjiflJIBHOCTi KOMnaHll.

flpouecM ynpaB/iiHHA

DiHaHCOBe
ynpaaniHHA

nnanyBaHHA MapxeTMHr KOHTpOAb

ClporpaMM

MS Project

Jira

Ochobhi npoLiecn

CynpoBifl npoBeaeHHR HaBMaHHB O6po6Ka MonepHi3auiR
CMCTeMM TpaH3aKtiiii 3aM0BHMKa 3aMOBneHb CMCTGMM

ripopecM 3a6e3neHeHHA

ynpaBniHHA ynpaBniHHA TeXHIMHHM lOpMAMHHe
AOKyMeHTauieio RKICTK) cynpoeifl CynpOBOAXBHHR

MS Visual Studio

Python

Influx DB

MS SQL

CucTeMa MeHe/pKMeHTy 

RKOCTI

PncyHOK 2.13 - 3b's3ok 6i3Hec-npoijeciB i /jojjaTKiB

Ha pnc. 2.14 BiflodpaxeHi ochobhI (Jjymaiii ni^CHCTeM.

PncyHOK 2.14 - OyHKijn ni/jCHCTeM

Ha erani peajii3aijii Bi^SyBaeTbca ocTaTOHiia cGopxa nporpaMH in^opMauiHiioi 

CHCTeMH, BUjdyBaeTbca po3ropTaHHa IT-iH^pacTpyKTypH: CTBopioeTbca cairr 

KOMnaHii, Ha axoMy p03MimeH0 iHijjopMaiiiio npo CHCTeMy, ii MoaaiHBOCTi i 
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iH^opMauia npo caMy KOMnaHiio, a/jpeca, cnocoGn 3B'a3Ky. B jjonoBHeHHa /jajii 

npe^CTaBJieHa cxeMa cepBepHoi apxiTeKTypH njiaT^opMH (pnc. 2.15).

PucyHOK 2.15 - ApxiTeKTypa chctcmh

IT-iH(|)pacTpyKTypa - ue komiuickc B3aeMonoB'a3aHHx iH^opMaijiHHHx chctcm 

Ta cepBiciB, mo 3a6e3neHyiOTi> (jjyHKijioHyBaHHfl Ta po3bhtok 3aco6iB iH$opMaiUHHoi* 

B3aeMOfli‘i nmnpweMCTBa.

Ha eTani 3aBepnieHHa Byj6yBaen>CH po3ropTaHHa Ta HajiaunyBaHHa chctcmh 

/jjib KiHijeBHX KOpHCTyBaniB. HajianrryBaHHa npaB i piBHiB jjocTyny KOpHCTyBaniB Ta 

/jocjii/jHa eKcnjiyaTauia.



PO3ADI3

IIPAKTHHHA PEAJII3ALIli nPOTOTMIiy IHOOPMALUMHOI

CHCTEMH «PO3yMHMM O<DIC»
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3.1 BMMora flo apxiTeKTypw incJjopManiHHoi chctcmh «Po3yMHHH o(j)ic»

Ha ocHOBi aocjiiflaceHHx jpKepeji, 6yjio npHHHATO pimeHHa bhshhhhtk 

BapiaHTK BHKOpHCTaHHfl CHCTeMH Ha TpbOX piBHflX: 4)i3HHHHH oS'CKT, LJH(j)pOBHH 

piBeHb, iHTep4>eHC.

Ha 4)i3HHHOMy piBHi CHCTeMa noBHHHa BpaxoByBara eHepriio, ciiOTKHBany 

oSjia/jHaHHAM, /jaTHHKH noBHHHi 3a6e3neHyBaTH BHMip (Jhshhhhx napaMeipiB 

HaBKOJiHniHboro cepe/jOBHiija (TeMnepaTypa, BOJioricTb noBrrpa), nepeTBOpjOBara ui 

BHMipiOBaHHfl b flam i BijjnpaBjmra b CHCTeMy.

Ll,H(|)pOBHH piBeHb noBHHeH 3a6e3neHyBaTH aHajii3 /jbhhx, noniyx niaSjiOHiB b 

BejiHKHX oGcarax iH^opMauii, nporHO3yBaTH noBe/jiHKy chctcmh, njiaHyBaHHa 

MaTeMaTHHHHx eKcnepHMeHTiB, 4>opMyBaHH3 peKOMeH/jaijiH no eHeprocnoxcHBaHHio, 

CKJia/jaHHSE 3BniB. Ha zjanoMy piBHi 3^iHCHioeTbCfl ynpaBJiiHHa jjaHHMH: 36epiraHHa, 

oGpoGica, 3MiHa, ohobjichha, BHjjajieHHa, 3a6e3neHeHHa jjocTyny /jo jjaHHx, 

npOBe/jeHHfl oGjiixy aBapiii Ta 36oib b poGori chctcmh.

Ha piBHi iHTep^ency noBHHHa 3a6e3neHyBaracb B3aeMO/jia KOpHCTyBaniB 3 

CHCTeMOK), B TOM HHCJli CniBpoSiTHHKH O(j)icy nOBHHHi MBTH MOTKJIHBiCTb Hepe3 

iHTep^enc jjocjiijjxcyBara ctbh chctcmh.

lH(j)opMaiiiHHa CHCTeMa «Po3yMHHH o(|)ic» 6yue Mara 3MimaHHH 

apxiTeKTypHHH cthjib, njo BKjnonae b ce6e KJiieHTCbKy nacraHa, cepBepHy nacraHa, 

Be6-cepBep, cepBep nporpaMH i cepBep 6a3 ziaunx (pnc. 3.1).
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PucyHOK 3.1 - CucTeMHa apxiTeKTypa IC «Po3yMHHH o(£ic»

Ha 6oui KJiieHTa 3^iHCHioeTbCfl B3aeMO/jia cniBpoGiTHHKiB o<|)icy 3 chctcmoio 

nepe3 MoSijibHKH /jo/jaTOK a6o web-ao/jaTOK y 6pay3epi, b tom nncjii Bi3yajii3auia 

jjanux i CTaTHCTKKM b peajibHOMy nacy. Ha ijbOMy x piBHi Bi/jbyBaeTbca 3bip 

napaMeipiB 3 jjaTHHKiB i ynpaBJiiHHa npHCTpoaMH, HanpHKJia/j, yBiMKHeHHii 

BeHTHJispii.

Web-ji.oji.aTOK OTpHMye Bi/j KJiieHTa 3annTn Ha pecypcn i Hajjae jjocTyn jio 

HeoGxi/jHHx /jbhhx.

PiBeHb cepBepa jjojjaTKiB peajii3ye ynpaBJiiHim, 36HpaHH» Ta obpobKy /jbhhx 

jjjih no/jajibinoi nepe/jani ii Ha piBeHb KJiieHTa a6o 3anHcy Ha piBHi jjaHHx. 

B3aeMO/jia i oGmhi noBijjOMJieHHiiMH Mi® IoT npHCTpouMH SyzjiBJii peajii3yeTbca 

3 jjonoMoroio SpoKepa 3anHTiB - MQTT Mosquitto.

Mo/jyjib 3bopy /jbhhx HeoSxijjHHH jjjia OTpHMaHHa /jbhhx 3 pi3HHx flacepeji, ix 

obpobKH, peecTpauii Ta nepeHanpaBJieHim.

nijjKJHOHeHHSE jjo 6a3 /jaHHx 3a6e3neHyeTbcs piBHeM /jbhhx, MicraTb MSSQL 

Server, B^ nacoBHX pa/jiB (Time Series Data Base - Influx DE). Mojjyjib 3bopy 

jjaHHx noBHHeH 3/jiHCHiOBaTH 3bip i nepe/jany napaMeTpiB 3 KOHTpojiepiB b TabjiHijio 

b InfluxDB, b »Ky SyuyTb CKJia/jaTH niji npaBHJibHHMH Ha3BaMH (JjaKTHHHi 3HaneHHa 
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3 KOHTponepiB i Bi/jnoBUjHi I'm BJiacTHBOCTi, njo 36epiraiOTbca b iHiuiii E/X. 

CipyKTypa jjaTHHKiB i KOHTponepiB 3 ix xapaKrepncTHKaMH 36epiraeTbca b 

Microsoft SQL, MSSQL 6yue oipnMyBaTH /jam npo jjbthhkh, KOHTpojiepK i 

npKCTpoi.

OyHKijioHajibHi bhmotk jjo nporpaMHoro 3a6e3neHeHHa - ne cyxynnicTb 

TBep/vxeHb, aid xapaKTepH3yiOTb noBe/jimcy chctcmh.

Eyjio BHABJieHO HacrynHi (JjyHKijioHajibHi bhmoth:

- 3a6e3neHeHHfl 3B'a3Ky Bcix KOMyHixaniH b oijjicHOMy npHMinjeHHi;

- MOHiTopKHr i aHajii3 noKa3HHKiB yMOB npHMinjeHHa;

- 3a6e3neHeHHa Bi/j/jajieHoro ynpaBJiiHHa npHCTpoaMH b npHMinjeHHi;

- peajii3aijia (jjyHKnii ynpaBJiiHHa KJiiMaTOM, ocBimeHHaM Ta 

ejieKTponpHJia/jaMn;

- peajii3aijia 36opy jjaHnx 3 npHCTpoiB i jjaTHHxiB;

- 3a6e3neHeHHa oi^icy 6e3neKOK> i KompojieM jjocTyny;

- peajii3aijia (JjyHKijii 3BrriB.

Ha Bi/jMiHy Bijj (^yHKijioHajibHHx bhmot Hei^yHKLjioHajibHi BH3HaHaiOTb 

xapaxrep noBejjiHKH chctcmh, b tom nncjii 6i3Hec-npaBHJia, cncTeMHi bkmotk i 

oSMeaceHHa.

He(|)yHKnioHajibHi bhmoth:

- cncTeMa noBHHHa 6yTH peajii3OBaHa moboio C# b cepe/jOBHiiji Visual Studio 

Code',

- npHCTpo‘1 noBHHHi ni/jKJiiOHaTKca jjo Mepeaci Wi-Fi',

- 6a3a jjaunx 3 xapaKTepncTHKaMH i Ha3BaMH jjaTHHxiB noBHHHa 6yni 

peajii3OBaHa 3a jjonoMoroio MS SQL Server,

- 6a3a jjaunx jjjia 3anHcy napaMeTpiB noBHHHa 6yTH peajii3OBaHa 3a 

jjonoMoroK) CYE^ InfluxDB',

- 36ip jjaHHx 3 jjaTHHKiB noBHHeH 6yra 3/jiHCHeHHH 3a jjonoMoroio 

MQTT Gpoxep;

- Bi3yajii3ania jjaunx noBHHHa 6yTH peajii3OBaHa 3a jjonoMoroio cepBicy 

fpa^aHa.
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Ha pHC. 3.2 BifloSpaxeHa MepeaceBa apxrreKTypa BsaeMO^ii KOMnoHemiB, 

HeoSxi^HHx npn peajii3aijn chctcmh Ha ochobI 3acTOcyBaHHa TexHOJiorii iHTepHeT 

penen.

KoMn toTep

PHcyHOK 3.2 - MepeaceBa apxrreKTypa IC «Po3yMHHH o<j)ic»

e HOTnpn jjaTHHKH TeMnepaTypH rany read-only (tuibkh HHTaHHa), axi 

nijjKJHOHaiOTbCSE /jo KOHTponepy Arduino i nepe/jaiOTb Ha Hboro cboi 3HaneHHa. 

Pa30M jjaTHHKH i KOHTponep yTBOpioiOTb npHCipin TepMOMeTp. Taxoac e axTyaTopn - 

npHCTpo'i ynpaBJiiHHA, HanpHKJia/i, ije - jiaMna, acajno3i Ta BeS-xaMepa, npn 

nizjKJHOHeHHi /jo cnijibHOi Mepead Internet bohh OTpHMyiOTb cboio IP-a/jpecy.

Bci KOHTponepH ni/jKJHOHeHi /jo Wi-Fi, axHH b cboio nepry nizjKJHOHaeTbca /jo 

KOMn'iOTepa, Ha axoMy 6y,ue peajii3OBaHHH MO/jyjib 36opy jjaHHx. H,eii KOMn'iOTep 

ni/jKJHOHeHO /jo cepBepa, Ha axoMy BCTaHOBJieHO Gpoxep MQTT Mosquitto, Mojjyjib 

36opy /jaHHX Ta Moayjib ynpaBJiiHHa, xpiM Hboro e Taxi iHCTpyMeHTH ax InfluxDB Ta 

rpaijjaHa.

JXajii Heo6xiflHO pO3po6HTH cxeMy 6a3H /jbhhx b MS SQL Server. Jjjia 
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peajii3aun Modern jjaHnx BHKOpncTaHO TexHOJioriio .Net Entity Framework (pnc.

3.3). Mo/jejib EDM BH3Hanae KOHueirryajibHy MO/jejib 6a3K jjaHnx.

1

CBOMCTM HdB'/fatiltH

ySRoom

■ Cbomctw 

Ji Id
> Name

> Address

*5

CBofcrea 

Jt Id

> Number 

CBofcrea HaBxrauur* 

^)Senw>

{SI VaiaBlei

*«

CBOZCTBa 

,? d

> Number 

Cso/crea Ha8/rauv«i- 

Actuators

Variables

CeoricTBa 

i* Id 

A Type 

A M inValue 

> MaxValue

■ CBO*icn»a HaBiuautw 

y3 IN

CBOMCTBa 

Ji Id 

A Type 

A MinVakie 

> MaxValue 

CBoiicTBa HaBwrau/M 

y30ut

PncyHOK 3.3 - Mo^ejib EDM

e SyuHHOK, b HbOMy 3HaxoflBTbca npKMinjeHHB, b bkhx e npKCipoi peajibHoro 

CBiTy 3 ni/JKJUOHeHHMH /JO HHX KOHTpOJiepaMH. KOHTpOJiepH MaiOTb CBO‘1 

HajianrryBaHHB, ctbh (bkihohcho, bhmkhchkh, BOHixyBaHHi, 3<5iii po6oth) i 3MiHHi 

(TeMnepaiypa, BOJioricTb). 3MiHHi MOJKyTb 6yrn jjbox thihb, BxiflHi (in) i BnxiflHi 

(out). Bxi/jHi 3MiHHi 36epiraiOTb BHMipiOBaHHfl, njo Ha/jxo/jaTb 3 /jarnnKa, a BHxiflHi 

3MiHHi BHpyniaiOTb Ha xompojiep /jjib 3MiH napaMeipiB npHCipoiB, HanpnKJia/j, 

HajiannyBaHHB neBHo’i TeMnepaiypH onajieHHa.

y 6a3i /jaHHx MSSQL noBHHHa 36epiraTHca iH^opMauis:

- npo SyuiBJii: ko/j SyuiBJii, Ha3Ba, a/jpeca;

- npo npuMinjeHHa: ko/j npHMinjeHHB, Ha3Ba;

- npo npncTpoi: ko/j npncTpoio, Ha3Ba;

- npo KOHTpojiep: ko/j KOHTpojiepa, Ha3Ba;

- npo HajianiTyBaHHflx Kompojiepa: ko/j HajianrryBaHHa, Ha3Ba, 3HaneHHfl;

npo ctbh Kompojiepa: ko/j CTaHy, Ha3Ba, 3HaneHHs;
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- npo 3MiHHi KOHTpojiepa: ko/j 3MiHHoi, Ha3Ba;

- npo Bxi/jHi 3MiHHi: ko/j 3MiHHoi, HOMep;

- npo jjaTHHK: ko/j /jaTHnica, ran, MimMajibHe 3HaneHHfl, MaxcnMajibHe 

3HaHeHH«;

- npo BHxiflHi 3MiHHi: ko/j 3MiHHoi, HOMep;

- npo aKTyaTopn: ko/j aicryaTOpa, ran, MiHiMajibHe 3HaHeHHa, 

MaxcKMajibHe 3HaneHHfl.

3.2 Po3po6Ka apxiTeKTypH iHcJjopManinHoi chctcmh «Po3yMHHH o<|)ic»

^iarpaMa npeiie/jeHTiB, npejjCTaBJieHa Ha pnc. 3.4, onncye CKiyaixii, kojih 

rojiOBHHK KOpncTyBan, jjaTHHK, Kompojiep Ta MQTT Gpoxep B3aeMO^ijOTb ojjhh 3 

ojjhhm.

o

PncyHOK 3.4 - ^iarpaMa npeiie/jeHTiB 
npeue/jeHTH «nepeaana aannx» i «36ip aannx», a tbrojk Becb npoijec poGora
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MO/jyjia npe/jCTaBJiem Ha pHC. 3.5. CnonaTKy MO/jyjib 36opy aannx ni/jnHcyeTbca Ha 

p03CHJiKy 3 MQTT Gpoxepa, sekhh Bi^npaBJiae napaMeTpH, 3i6pam 3 jjaTHHKiB nepe3 

KOHTpojiepH. Xlajii MO/jyjib 36opy jjaHHx nepeBipae 6a3y ziaiiHx MSSQL Ha HaaBHicTb 

iH^opMaui’i npo BnSpaHHH KOpHCTyBaneM jjaTHHK i 3anHcye /jam b nepeTBOpeHOMy 

BHEJia/ji b InfluxDB.

36ip Ta nepeAana a^hhx

MoAyflb 36opy abhhx MQTT KowTponep AaTMHX

niAK/MOHeHHR ao MQTT 
6po«epy

6

KiHCUb

3annT A3HMX 3 
•owrponepa

r-
36ipA3HMX3 
xoHtponepa Ta

PncyHOK 3.5 - ^iarpaMa aKTHBHOCTen

JJjia onncy nocjii/jOBHOCTi /jin kotkhoto npeHejjeHiy 6yjio noSyzjOBaHO 

/jiarpaMy nocjiujOBHOCTeH. Ha /jamii /jiarpaMi noKa3aHO tkhttcbhh ijhkji Syzjb-aKoro 

neBHoro oG'eicra Ha e/jHHin HacoBin oci i B3aeM0^ia aKTOpiB b paMKax Syzjb-aKoro 

neBHoro npeiie/jeHTy.

PncyHOK 3.6 MicTHTb onnc CLjeHapiio B3aeMO,un MO/jyjia 36opy Ta nepe/jani 

napaMeipiB 3 yciMa nijjKJHOHeHHMH /jo hboto KOMnoHeHTaMH.

KopHCiyBaneBi Heo6xi/jHO BnSpara SyzjHHOK, npHMinjeHHa, npHCTpin, 

KOHTpojiep Ta 3MiHHi, 3a aKHMH HeoSxi/jHO neperjiaHyra noKa3HHKH. ^lana 

iH^opMauia Ha/jxo/jHTb b MO/jyjib 3 B/X MS SQL. .ZJajii MO/jyjib ni/jnHcyeTbca Ha 

MQTT Spoxep, aKHH 36npae 3 KOHTpojiepa napaMeTpH.



63

I i

nepeaana

napaMBTpia

niAKAIOMGHHfl
DO 6pOKGpa

I I 
I I 
I I 
I I

Bn6ip napaMGTpiB Ta HaTMCKaHHR «Bmbgaghhr aanux-

L
3anyCK nporpaMH

I

I

I 

I

I 

I

I 

I

I 

I

I 

I

O6po6xa Ta Biflftp

HeoOxiAHMX aaHHx

3anuT ashhx

nepenana
napaMGTpiB

PncyHOK 3.6 - ^JiarpaMa nocjimoBHOCTen

MQTT Gpoxep BUjnpaBJiae /jam jjo MO/jyjia 36opy jjaHnx, jje ime Bi/jSip jjamix 

3a oSpaHHMH KOpHCTyBaneM noKa3HKKaM. Ilicjis ijboro MOjjyub 3anncye Bci /jam b 

TaSjiHijK) b InfluxDB.

^iarpaMa KJiaciB (pnc. 3.7) BK3Hanae rann KJiaciB chctcmh i pi3H0MaHirai 

CTaraHHi 3b'b3kh, axi icHyiOTb Mix hhmh. Ha /jiarpaMax KJiaciB 3o6paxyiOTbca tbkox 

aipnGyra KJiaciB, onepanii KJiaciB i oSMexeHHa, axi HaKJia/jaiOTbca Ha 3b'»3ok Mix 

KJiacaMH.

Kjiac «EyuiBjm»: KJiac, mo Micrara im^opMaitiio npo SyzjuHOK. Aipn6yra: 

ocoGhcthh HOMep (znZ), Ha3Ba (sfring), ajjpeca (string).

Kjiac «npHMimeHHfl»: xnac, mo MicraTb iH^opMaitiio npo npHMimeHHa. 

AipnGyra: ocoGhcthh HOMep (inf), Ha3Ba (string).

Kjiac «npHCTpiH»: xnac, axnn BKJHonae iH^opMauiio npo npHCTpiitAipnGyra: 

ocoGncran HOMep (int), Ha3Ba (string).

Kjiac «KoHTpojiep»: Kjiac, mo BKjnonae imjjopMaijiio npo Kompojiep. 

AipnGyra: ocoGncraii HOMep (inf), Ha3Ba (string).

Kjiac «HajiamTyBaHH»»: xnac, mo BKjnonae iH^opManiio npo HajiamryBaHHa 

xoHTpojiepa.
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PucyHOK 3.7 - ^iarpaMa KJiaciB

ATpnGyra: ocoShcthh HOMep (int), Ha3Ba (string), 3HaHeHHa (string). 

Knac «CTaH»: KJiac, mo BKJHonae iH(J)opMaijiio npo CTaHH KOHTpojiepa. 

AipnGyra: ocoShcthh HOMep (int), Ha3Ba (string), 3uaiienn« (string).

Knac «3MiHHi»: KJiac, mo BKJHonae iH^opMaitiio npo 3MiHHi 3 KOHTpojiepa. 

AipnGyni: ocoShcthh HOMep (znZ), Ha3Ba (string), 3naiienn« (string).

Knac «Bxi/jHi 3MiHHi»: KJiac, mo BKjnonae imjjopMaijiio npo Bxi/jHi 3MiHHi 

KOHTpojiepa. AipnGyra: ocoGhcthh HOMep (int), HOMep (int).

Knac /JaTHMK: KJiac, mo BKJiiOHae iH^opMaitiio npo /jaranK. Aipn6yra: 

ocoGhcthh HOMep (int), ran (string), MaxcHMajibHe 3HaHeHHa (z’m), MmiMajibHe 

3HaHeHH3 (int).

Knac «BnxmHi 3MiHHi»: KJiac, mo BKJHonae iH^opManiio npoBHxmHi 3MiHHi 

KOHTpojiep. AipnSyra: ocoGncran HOMep (int), HOMep (int).

Knac «AKTyaTop»: KJiac, mo BKjnonae iH^opManiio npo aKTyarap. AipnGyra: 

ocoGhcthh HOMep (zTz/), ran (string), MaxcHMajibHe 3HaHeHHa (int), MmiMajibHe 

3HaHeHH3 (int).

y noSynoBaHin jjiarpaMi KJiaciB Bi/joSpaacaeTbca CTaranHa Monejib 6a3H jjaHHX 

McnczjjKepa cneHapiiB 3 tohkh 30py li npoeKTyBaHHa.
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^iarpaMa KOMnoHemiB Ha pnc. 3.8 Bi^o6pa»ae po36htts[ nporpaMHoi chctcmh 

Ha CTpyKTypHi komhohchth Ta 3b'b3kh mi>k hhmh.

LJfl /jiarpaMa Bi,uo6pa>Kae npoijec B3aeMO/jii KOMnoHeHTiB chctcmh, HeoSxi^HHx 

/jjib poSoTH MO/jyjm 36opy i nepe/jani napaMeTpiB. JJam 3 jjaTHHKa, bkhh BHMipioe 

TeMnepaTypy noBiTps, BHpyniaiOTb Ha KOHTpojiep Arduino, /jajii noTpanjiaiOTb y 

MQTT Spoxep, bkhh npeacTaBJiae ix 3a /jonoMoroio p03niHpeHHa ajm 6pay3epa MQTT 

Lens.

PncyHOK 3.8 - ^JiarpaMa KOMnoHeHTiB

Mo/jyjib niunHcyeTbca Ha Gpoxep i OTpHMye 3HaHeHHa TeMnepaTypH, a 

xapaKTepHCTHKH KOHTponepiB Ta 3m1hhhx 6epe 3 MS SQL Ta 3anncye b InfluxDB. 

Be6-iHCTpyMeHT /jjm Bi3yajii3aHii /jbhhx Grafana 36npae /jam 3 Ta Bi/jo6pa»ae ix 

Ha jjaniGop/ji.
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BHCHOBOK

y xo/ji jjocjiijpKeHHfl 6yjio bhkohhho aHajii3 Ta Bn6ip jiiTepaiypHKx jj^cepeji 3 

oGpanoi' npe/jMeTHo’i oSnacTi. PosTJianyro HasBHi pimeHHB jjjib poSoth 3 IirrepHeT 

penaMH, a tbkojk iHCTpyMeHTH i TexHOJiorii jjjib peajii3aijii chctcmh «Po3yMHHH o<|)ic». 

Ha ocHOBi uboro 6yjio bhbbjicho bhmoth no im^opMaijinHOi ckctcmh «Po3yMHHH 

o(j)ic».

Byjio npe^CTaBJieHO apxiTCKTypy nujnpneMCTBa Ha KOJKHOMy eTani npoeicry. 

EyB pO3po6jieHHH CTaTyr npoeicry, bkhh BKJHonae HeoSxijjHicTb CTBopeHim 

iH(|)opManiHHoi‘ ckctcmh, a Taicoac opraHi3aninHi i (^ynKnionanbni Mead. Eyjin 

ci^opMyjibOBaHi bhmoth jjjui peajii3aun chctcmh. Byjio p03nncaH0 tkhttcbhh hhkji, 

bkhh BinoSpancae eTann peajii3arjn iH^opMauinHOi chctcmh. KpiM toto, jjjm 

/jocarHeHHB iiijii, Becb eTan peajii3aijn 6yB npejjCTaBJieHHH y MeTOjjojiorii Scrum, i 

6yjin onncaHO norapn cnpnHTH. KpiM toto, /jjib /jocsthchhse mcth, 6yjio pO3po6jieHO 

KajieH/japHHH njiaH, npH3HaneHO pecypcn, Ta BHKOHaHO p03paxyH0K BHipaT. Taxo® 

6yjin po3nHcaHi Bci BHKOHaHi poGoth Ha eTani aHajii3y, eTani npoeKTyBaHHa, eTani 

po3po6xH i eTan TecTyBaHHa.

BHKOHaHO npoeKTyBaHHs chctcmhoi apxiTeKTypn in(J)opManinnoi chctcmh. Y 

TOMy HHCJii po3po6jieHi jjiarpaMH BapiamiB BHKOpHCTaHHB, aKTHBHOCTen, 

nocjiijjOBHOCTeH, KOMnoHeHTiB i cxeMa chctcmhoi apxiTeKTypn.

Pe3yjibTaTOM BnnycKHoi KBajii(|)iKaniHHOi poSoTH e npoeKT peajii3aijn 

iH^opManiHHo’i chctcmh «Po3yMHHH O(j)ic» jjjib O(j)icHHX npHMinjeHb. Xlany pO3po6xy 

MOacyTb BHKOpHCTOByBaTH KOMnaHil, mo 3aHMaiOTbCfl pO3po6KOK) CHCTeM JJJM 

aBTOMaTH3ani‘i iHTejieKTyajibHHx npHMinjeHb.
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