PE®EPAT
O6csr pobotu — 120 cTOpPiHOK;
KinekicTs imrocTpariiif — 595;
Kinpkicts Tabmmmp — 30;

KinbkicTh Jkepent 3a MocHIaHHIM — 42;

AkTyaabHicTb. HeskicHi mpunaau, crapiHHsS oOdagHaHHS, HECYMICHICTb
MPWIAJIIB Ta MPOrPaMHOIO 3a0e3MeUYeHHs, [0 BUKOPUCTOBYIOTHCS B «PO3YMHOMY
OyIuHKY», a TaKoX HeOe3leKa 3JI0My CHCTEeMH CTOPOHHIMH 0CO0aMH, MOXKe
NPU3BECTH 10 aBapiiHMX cuTyamiil. Cy4dacHl CHUCTEMH, IO PO3MOBCIOXKEHI Ha
PUHKY, 3/1aTHI JIMILIE YaCTKOBO pearyBaTH, KOJM aBapiiiHa CUTYyalisl BXKe HacTaja,
ajie He MOXXYTbh TaKy CUTYaI[l0 IONEPEUTH.

BrockoHnaneHHsi cUCTeMH «pO3yMHOro OyIHWHKY» mepefdayae 3aMiHy YU
PO3pOOKY TaKUX CKJIAJIOBUX, SIKI 3MOXYTh MepeAOadynuTH Hal3BUYaliHy CHUTYAaLIIo.
Peanizariist «po3yMHOTO OYJMHKY» TICHO TOB’sI3aHa 3 PO3BUTKOM KOMIT FOTEPHUX
TEXHOJIOT1H, MIKPOCJICKTPOHIKH Ta CHCTEM 3B’ 513Ky (0€3pOTOBOI0 Ta IPOTOBOTO).

OcCkUIbKM cHCTEMa «PO3YMHOIO OYIMHKY» HE Ma€ YITKMX OOMEXKEHb Y
BapTOCTI 1 CTaHAApTU3AIlll, TO BOHA € 1HIUBIIYaIbHOIO ISl KOYKHOTO KOPUCTYBaya.
Came 11e poOuTh po3poOKy ab0 BIOCKOHAJICHHS «PO3YMHOTO OYIHMHKY» JTOCHTH
aKTyaJIbHOIO TEMOIO Y Hall yac.

MeTo10 A0CTiAKEeHsI €. CTBOPEHHS BJIOCKOHAJIEHOI CHUCTEMU «PO3yMHUU
OyIUHOK», sKa 3laTHa 3a0e3MeYuTH  peajiz3alilo OXOPOHHMX (YHKIIN Ta
(GyHKLI KOHTPOJIIO, @ TAKOK CAMOJIIarHOCTUKY MPUJIAIB Ta CAMOI CHCTEMH.

3aBaaHHA JOCTiKEeHHA:

- BUBYEHHS 0COOJIMBOCTI MOOY/IOBH 1 CTAaHY PO3YMHOTO OYMHOK;

- TIOpIBHSJIBHMI aHalli3 Cy4aCHUX 3aco0iB KOHTPOJIIO CTaHy KOMIT IOTEPHOT
cucTeMu 300py aHuX;

- moOyA0Ba KaHaiB 300py iHboOpMaIlli BiJ JaTUHKIB,;

- BUOIp CMCTEMHU KOHTPOJIIO MPaIe31aTHOCTI IPUCTPOIB;

- BUOIp 1 pO3paxyHOK MOTYKHOCTEH 1 JIHIN 3B’ SI3KY;
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-KOHTPOJIb CTaHy €JIEKTPOHHUX YAaCTUH CHCTEMHU: €HEProeeKTUBHOCTI MPHUCTPOIB

OCBITJICHHS Ta 1H.

00’ekTOM J0CJIIKEHHS €: KOMIT I0TepHA cUcTeMa HU(PPOBOTO OYIUHKY.

KOHTPOJIIO CTaHy KOMII IOTEPHOI CUCTEMHU 300py JaHUX.
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ABSTRACT

The volume of work - 120 pages;
Number of illustrations — 55;
Number of tables — 30;

Number of sources per link — 42.

Topicality. Poor appliances, aging equipment, incompatibilities of devices
and software used in a "smart home", as well as the risk of unauthorized system
breakage, can lead to accidents. Modern systems, common in the market, are only
able to respond partially when an emergency has already arisen, but cannot prevent
this situation.

Improvement of the "smart home" system involves the replacement or
development of such components that can predict an emergency. The "smart
home" implementation is closely linked to the development of computer
technology, microelectronics and communication systems (wireless and wired).

Because the smart home system has no clear cost and standardization
constraints, it is unique to each user. This is what makes the development or
improvement of a "smart home" a very relevant topic in our time.

The purpose of the study is to: create an advanced "smart home" system that
is capable of implementing security and control functions, as well as self-diagnosis
of devices and the system itself.

Objectives of the study:

- study of the features of construction and condition of a smart home;

- comparative analysis of state-of-the-art computer data acquisition monitoring
systems;

- construction of channels for collecting information from sensors;

- the choice of the system of control of efficiency of devices;

- selection and calculation of capacities and communication lines;

-control of electronic parts of the system: energy efficiency of lighting devices, etc.
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The object of the study is: a digital home computer system.

The subject of the study is: a comparative analysis of state-of-the-art
computer data acquisition monitoring systems.

Posts:

1. Andreeva OV New components and modules for systems with optical
communication channels / Andreeva OV, Alistratova TS // Integrated Intelligent
Robotics Complexes (IIRTK-2019). Twelfth International Scientific and Practical
Conference May 21-22, 2019, Kyiv, Ukraine. - K .: NAU, 2019. - 279 p. (abstract)

2. Alistratova TS Intelligent distance measurement system / Skorkin O.Yu.,
Alistratova TS // International Scientific Internet Conference "Information Society:
Technological, Economic and Technical Aspects of Becoming (Issue 43)" /
Proceedings: 43 (Ternopil , November 14, 2019). - Part 2. - Ternopil. - 2019. - 81
p.

Keywords: Hybrid Intelligent Systems, Smart Home, Communication Lines,

Computer System Testing Methods, Intelligent Sensors.
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HEPEJIIK TEPMIHIB I IIOBHAYEHD

IMnenanc - KOMIJIEKCHHMA, TTOBHUN OTIp 3MIHHOMY CTPYMY €JICKTPHUYHOTO
KOJIa 3 aKTHBHHM 1 PEaKTUBHUM oropom [24].

KpeiitoBa cucrema LTR - cucrema npusHaueHa mig noOyaoBHU
OaraTokaHabHUX BHMIPIOBAUiB CHCTEM BBOAY Ta BHBOAY AaHAJIOTOBHX Ta
udpoBux mganux [10].

Korymka IlymiHa - KoTymka 1HIYKTHBHOCTI, II0 BHUKOPHUCTOBYETHCS Ha
JPOTOBUX JIIHISAX 3B’ 3Ky JUIS 30UIBIICHHS BiJICTaH1 TOJIOCOBOTO 3B SI3KY.

AKTYaTop - MPUCTPOi, TOJIOBHUM 3aBJaHHSIM SKUX € TIEPCHECCHHS 3YCUILIA 3
Kepyrouoro abo perysrodoro MexaHi3My Ha BUKOHABUHH.

JAumep - 1e MIHIATIOPHUM TpUIaA, IO JIO3BOJSIE IUIABHO PEryJIIOBAaTH
SCKPABICTh IITYYHOT'O OCBITJICHHS.

PeduiexkTomeTp - npucTpiid, AKUI MpU3HAYCHUM JIJIS1 3HAXOKEHHS Je(hEKTIB
y KaOeIbHUX JIHISAX 3B’A3KY 3a JJOMOMOTOIO JIOKAIiiHOTO MeToy [21].

InTepdeiic - 1e cykynHICTh 3aco0iB Ta MpaBwWi, sKI 3a0e3Me4yOTh
B3a€EMO/III0 TIPUCTPOIB OOYMCITIOBAIbHOT MaliMHU (CHCTeMH 00poOKH iH(popMarii)
a6o nporpam. [[TOCT 15971-90]

IMnyabcHuUii MeTO - aHaJI3 IPOTOBOT JIiHIT 3B’ 3Ky 1O BIIOUTOMY CUTHATY,
B JIIHIIO HAJICUJIAETHCS CEpisl €ICKTPUYHUX IMITYJIBCIB, @ Ha OCIIMIJIOTPaMi BITOUTTS
BUIHO HEOJHOPIIHICTB ApoTy [22].

Jlinia 3B's3ky - isuuyHe cepemoBuille, NpU3HAYEHA IS Tepenadi
iHdopMalli MK OAMHMUIIMU  OOJaJHAHHS, fAKI  BIAITpalOThb  poJib B
1H(popMaIiiiHOMY 00MiH1, BKJIFOUYAIOYH JIaHl, CHTHAJIM KEPYBAaHHS Ta CHHXPOHI3allli.

liopuaHi iHTeNeKTyaJIbHI CHCTEMH - 1€ CUCTEMH, SKI MpU BUPIIICHHI
OKpEeMHUX 3aJa4 BUKOPHCTOBYIOTh OJIHOYACHO JIEKiIbKa METOJIB IITYyYHOTO
inTenexty [39].

Intepuer peveid (anrm Internet of Things, 10T) - KkoHuenmis

OOUHCITIOBANILHOT Mepexi (I3UYHUX TMpeaMeTiB, 00JIalHaHUX BOYJIOBaHUMU
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B0_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D0%B8

TEXHOJIOT1SIMU JIJIi B3a€EMOJIIi OJIMH 3 OJHHWM Ta 3 30BHINIHIM CEpefoBHINEM, 0e3
y4acTi JIFOIUHH.

AHajioro-undpoBuii mepeTBOpPOBAY - TPUCTPIHA, IO IEPETBOPIOE
BX1JTHUW aHAJIOTOBUI CUTHAJ B JUCKPETHUHN KO ((PpOoBUii CUTHAN).

Hudpo-ananorosuii  nepersoproBauy  (LHAII) - nopuctpit s
NEepPEeTBOPEHHS MUGPOBOro KOAY B AaHAJIOTOBUU CHUTHAJI 32 BEIUYUHOIO,
MIPOTIOPIIITHOIO 3HAYEHHIO KOy .

MikpokoHTpoJiep - 1€ CleliaJibHa MIKpOCcXeMa, MpU3HayeHa IS
KepyBaHHS PI3HUMH €JIEKTPOHHUMU TTPUCTPOSMHU.

MyJabTHMeETpP - L€ YHIBEpCAIbHWI Npuiaj A1 BUMIPIOBaHb HANpPYTH,
CTpyMY, OTOPY, a TAKOX JIJIsl IEPEBIPKU APOTIB HA OOPUB.

Komnaparop - npuctpiil Ay NOpIBHSHHS JBOX PI3HUX HANpyr Ta CHJI
CTpyMYy, III0 BUJIa€ KIHIIEBUI CUJIOBUN CUTHAJ (OLIBIINI 3 HUX) pO3PaXOBYIOUH iX
CI1BBIIHOIIIEHHSI.

Yruiaita - JgonomiXkHAa KOMIT'IOTEpHA Mporpama, IpU3HAYE€HaA s

HaJaIITyBaHHs 00JIaIHaHHS, ONIEPAIIITHOT CUCTEMH Ta IHIIUX JTOMOMDKHHUX POOIT.
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BCTYII

3 pPO3BUTKOM TEXHOJIOTiM, MIKPOENEKTPOHIKH 1 cHucTeM Oe3IpOTOBOTO
3B’SI3Ky 3 SBHJIaCh 3allIKaBJICHICTh /10 KOMIT IOTEPHUX CHUCTEM, SIKi BUPIIIYIOThH
npobiieMy aBTOoMartu3aiii OyAuHKy. Bike Kimbka JecsATKIB POKIB Ha PUHKY
TEXHOJIOT1M ICHYE CHUCTEMa «PO3YMHHUN OyIMHOK». 31 30UIbLIECHHSM MOMUTY Ha
TaKui MPOJYKT, 3OUIBIIMJIMCH BUMOTH 1 IO HOTO SKOCTiI, MOXJIMBOCTEH Ta
iHauBITyamizaiii. OCKUIBKH B po3po0Ill 1udpoBOTO OYIWHKY HEMae OOMEXKEHb 1
YiTKO1 CTaHJapTH3allii, TO OCHOBHUM 3aBJaHHSIM PO3pOOHHKA CTa€ MaKCUMaJbHa
HECXOXICTh 3 I1HIIMMU TMOJIOHUMHM TPOCKTaMH, a TaKOX IHIUBIAyasli3aiis 3a
BUMOTaMH 3aMOBHHUKA.

Cucrema «po3yMHUN OyJIUHOK» BKJIOYae B cedbe TexHosorio 10T (inTepHer
peueit), Texnonorito M2M (B3aemomist Mix coOor0 peueit 6e3 ydacTi JIOJUHHM),
CUCTEMY pO3Ii3HaBaHHsA 00pa3iB, aHAJIOTOBI 1 ITU(GPOBI KAMEPHU CTEKEHHSI, XMapHI
TEXHOJIOT1i, HOB1 iHTepdelicu, ceHcopHi Mepexi. KoxkHa 13 IUX CKIaJ0BHX
MOBUHHA OYTHU SIKICHOIO JJIsl TOTO, 1100 poO0Ta CUCTEMHU TpaltoBaga 0€3B1IMOBHO.
OCHOBHOIO 3aJla4€lo, SIKYy CTaBUTh CIIOKHBAY TMeEpe]l «PO3YMHUM OYJIUHKOMY €
Oe3neka KUTTEIISUIBHOCTI Y OyAMHKY Ta OUId HBOTO, a TAKOX IOMEPEKEHHS
HeOE3MeYHUX CUTYaIlii, aBapii, TOKEXK Ta 1H.

Meroto mocHiKeHb, TPEICTABICHUX B MAariCTepChbKidl gucepraiii €
noOyZoBa OJHOTO 3 MOXJIMBUX BaplaHTIB KOMII IOTEPHOI CHUCTEMHU LU(PPOBOTO
OynuHKY, sSKa TIOBUHHA BHKOHYBaTH HACTyNHI (yHKIIi: 3a0e3medeHHs
TpaauLiitHUX (QyHKIIH KOM(pOPTY, TOOTO «PO3YMHE CBITJIO», «PO3YMHI BIKHA Ta
JBEP1», «KOHTPOJb MIKPOKIIMATY», «KOHTPOJIb IIYMY»; KOHTPOJb CTaHy Ta
MOHITOPHHT BCIX KOMIIOHEHTIB, 3 SKMX CKJIQJa€ThCS KOMII'IOTEpPHA CHCTEMa, a

TaKOX JIOCHIJKEHHSI TIMTAHHS EHEpPro3ade3leueHHs KOMIIOHEHTIB CHUCTEMH.
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PO3AIVI 1. TECTYBAHHA KOMIPIOTEPHUX CUCTEM

MeTo10 TECTYBAHHS €
1) BU3HAYCHHS MpAIE3IaTHOCTI OKPEMHUX MPUIIA/IIB KaHAJIIB 300py JaHHX;
2) BHW3HAUYCHHS NPAIE3JaTHOCTI OKPEMHUX TPWIALIB KEPyBaHHS BHUKOHYIOUUMHU
MIPUCTPOSMU;
3) BU3HAYCHHS TpAIe3aTHOCTI amapaTHOi 0O0poOku nanux (umeHTpaib [TEOM,
MIKpOKOHTPOJIEP)

MeTor0 TECTYBAHHA €:
1) miaBUIIEHHA Mpane3gaTHOCTI AOJNATKy MJig TECTyBaHHS MIHIMAJILHOIO
MOXUOKOI0 NpHu OyIb-IKMX OOCTaBUHAX, a TaKOX HOro BIAMOBIIHOCTI BCIM
BHUMOTaM;

2) aKTyalbHICTh iHpOpMAIIi TPO CTaH CUCTEMHU Ha MOMEHT ITEePETIISTY.

ITEOM (uenmpans)
Tlepma depra KOHTPOIH (TOTOBI MPOTOHOYHI IPOTPaMH)

L

Konmpons Kanalie coopy OQHHUX
Jpyra depra KOHTPOIIE

Konmpoae Kanalié KepysaHHA 6UKOHYIOUUMU
npucmpoeamu
Tpeta uepra kounTpoaro (SFP-Momoym)

Pucynok 1.1 - ITocnigoBHICTh TECTYBaHHSI KOMIT IOTEPHOT CUCTEMU

1.1 Po3ymumii 0yauHoOK. J{0Cai2KeHHs iCHYIOUHX CHCTEM «PO3yMHOI0

Oy IMHKY)

Peanizanis ¢pyHKIIN «po3yMHOro OyAMHKY» TICHO INOB’si3aHa 3 PO3BUTKOM
KOMIT'IOTEPHUX  TEXHOJIOT1M, MIKPOEJEKTPOHIKH, CHUCTEM JpPOTOBOrO  Ta

0€37pOTOBOTO 3B’SI3KY, IHTENEKTYaIbHUMHU NaTdyuKaMu. Po3ymMHMI OyIuHOK - 1Ie
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CYKYIHICTh MIAKIIOYEHUX 10 OJHIET (CTIIbHOT) MEPEXi MPUCTPOIB, 10 BUKOHYIOTh
TMIEBHI [Tii 3 MIHIMAJIBHOIO YYaCTIO JIFOIUHHU.

TepMmiH «po3ymHuit OyauHOK» Oyio BBeaeHO y 1984 poli amepukaHChKOIO
acoliall€ero KUTIOBO-0y1IBETbHUX KOMITAH1H.

OCHOBHUMM 3aBJIaHHSIMH «PO3YMHOTO OyTUHKY» € [1]:

- 3abes3neueHHs Oe3meKku (3aXHUIIEHICTh CHUCTEMH Ta CaMoro JIOMy BIiJ
CTOPOHHBOT'O BTPY4YaHH:);

- €KOHOMIis (TeII0- Ta €HEPro30epeKeHHs ),

- TABUIIEHHS KOMQPOPTY («PO3yMHE CBITIO», «KOHTPOJIb KIIMaTy»,
«KOHTPOJIb IIyMY» Ta 1H.);

- IOTJIAJT 32 OJIU3BKUMHM Ta MOHITOPHUHT 3710poB’s (1HDOpMyBaHHS PO CTaH 1
MOBE/IIHKY JIIOAUHY MOXUJIOTO BiKY Ta MaJ€HbKUX JITeH);

- KoHirypaiis (MOXJIUBICTb 3MIHIOBATH HAJIAINITYBaHHS IS ajamnTarlii
JIFOJTUHU JI0 TIEBHUX KUTTEBUX CUTYAIlIN);

- BiAjaJIeHUil ocTyn (MOXJIMBICTh 3MIHIOBATH MAapaMeTpU CUCTEMHU 4Yepe3
IaHIeT abo cMapTdoH, He 3HAXOITYUCH BJIOMA).

HaitnermuM nuisixoM npu po3poOili CUCTEMHU aBTOMaTu3allli OyJIHWHKY €
BUKOPHCTAHHS B)KE€ TOTOBHX CHCTEM KepyBaHHsA. PosrisiHemMo [eski BapiaHTH

cucremu (puc.1.2):

CHCTEMH KepPYBAHHA
"po3yMHHM OyIHHKOM"

— SmartVISU |
—{ MajorDoMo |
- Fibaro |
—— NetPing |
— Node-Red |

Pucynox 1.2 - Bapiantu cuctemM «po3yMHUN OyJTHHOK

Smart Visu Home - ue intepderic mis poOOTH 3 IHTEIEKTyaaIbHHUMH

cucTeMaMu OyAWHKY, III0 TapaHTye ONTUMalibHE BigoOpakeHHs iH(opmarllli mpo
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CHUCTEeMH KEepyBaHHs, 3a0e3leuye HajJalliTyBaHHS Ta KEpyBaHHA (DYHKLISIMH 1
rpynamMu  (QyHKIIA, a TaKoX MOXKIJIUBOCTSIMH 1HIUBIAyaJbHUX HaNAIITYBaHb
B1IOOpaXEHHS B CUCTEMI «PO3yMHUN OyAMHOKY.

OyHKITiA IMITaIli MPUCYTHOCTI MEMIKAHIIB B OyAWHKY, IO TapaHTye
Oe3nexky OyIiBIl IMIJI Yac TPUBAJOi BIJCYTHOCTI (KEpyBaHHS CBITJIOM, Kajro3i,
BiJICOCIIOCTEPEKCHHIM) [2].

MajorDoMo (Major Domestic Module) - Oe3komToBHE Ta BiIKPHUTE
nporpamMHe 3a0e3leueHHs [JIsi KepyBaHHS JOMAIlIHbOIO aBTOMATHKOI Ta
HiATPUMKA KUTTEIISIILHOCTI (BOJIOTOCTI Ta TEMIIEPATypH, KEpyBaHHS OCBITICHHSIM
3 TIaHmeTy/cMapTdoHy ado rojiocoBUMU koMaHaaMu). CuctemMa BCTaHOBIIOETHCS
MpaKkTUYHO Ha Oyab-skuil komm ' rotep (Windows abo Linux), ane miarpumye Juiie
Halpo3NOBCIO/LKEHIT npuctpoi. HemonikoM € oOMexeHe uuciao 3agad, M0
BUpimyOThCsA [3].

Freedomotic — 1ie mporpamHe 3a0e3MeUYeHHS 3 BIIKPUTUM BUXITHUM KOIOM
JUIS  aBTOMAaTHM30BAaHOTO KEpPyBaHHA KBapTUpaMH, BEJIUKUMH  OYIIBIISIMH,
TOPTiBeJbHUMH IICHTPAMHM, IIKOJIAMH Ta JIUTIYAMHU cagoukamu. Freedomotic
JO3BOJISIE B3a€EMOAISITU HE JIMIIE 3 ICHYIOUMMH NPOTOKOJAMHM aBTOMATH3alli
OymiBenb, ajme 1 3 CaMOPOOHHM OOJIaHAHHSAM, IHTETPYIOYHCh 3 30BHIIIHIMH
inTepdeiicaMmu Ta J0aTKaAMH, 5K 1 1HII JaTYUKH B cucTeMi [4].

Node-RED - ne rpadiunmii KoHITypaTop, IHCTpYMEHT pOTrpaMmyBaHHS s
3’€HAHHS TIPUCTPOIB Ta 1HTEp(ECiB HOBUMHU IIKABUMH CIIOCOOAMU; PENaKTop,
110 J103BOJIsIE 00’€JTHYBaTH MOTOKM BUKOPHUCTOBYIOUM IIMPOKUH J1alla30H BY3IIB,
TaKOX 3a JIOMOMOro Opay3epiB BiH MOKE OyJIyBaTH CXE€MYy B3a€EMOJIM MPHUCTPOIB
pi3HOro THUIy MiK coOor Ta 3oBHimHIME cuctemamu. Node-RED no3Bosnse
CTBOPIOBATH JIOJATKH, 3 €IHYIOUM O KpeMl KOMIIOHEHTH, ajie 3 BIJICYTHICTIO
Bizyauizanii [5].

Fibaro - cucrema kepyBaHHS MOOYTOBMMHU WPWIAIaMU Ta CTBOPCHHS
aBTOMATH30BaHOI CHUCTEMM «PO3YMHHMH OyAuMHOK» Ha 0a31 TexHoJorii Z-

Wave. [Ipu 3MiHiI po3TanryBaHHS MNpUJIaAiB, YA JOMOBHEHHI CHCTEMH HE Tpeda
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OPOBOJAUTA MOHTaXHI pOOOTH Ta HaJAIITOBYBAaTH MpOrpaMHe 3a0e3leydeHHH,

MepeKa aBTOMATHIHO OHOBJTIOE XapaKTEPUCTUKH [6].

"Po3ymHi" b 3axHuCT Bi
KonTpo.b : > 2 Kogrpo
: BiKHA Ta aBepi OCBIT/ICHHS BOTHIO
HArpiBy
—
by
-
= &= :
KepyBanus KepyBaHHS KepyBaHHS MoHITOPHHT
MY/JIbTHMeJi€r0 €J1IeKTPHYHHMH CHCTEMOI0 BiKOH Ta JABepeH

NPHCTPOSIMH NOTHBY

BusB/JIeHHS 3axucT i 3 :
NPHCYTHOCTI Ta Bil 3710MY 3axHcT Bix s

nepeMimeHHs NPOTIKAHHSA 3aJUMJICHHA

Pucynok 1.3 - Kirrouoni gynxkuii Fibaro

NetPing - OararodyHKIIOHAIEHUI TPUCTPIA BiANAICHOTO KOHTPOJIO Ta
MOHITOPUHTY HaBKOJMIIHBOTO cepenoBuIla. J(03Bojse MIAKIIOYATH OOMEXKEHY
KUIBKICTh JaTuukiB ( He Ouibmie 16) HA OAMH NPUCTPIA. SKIIO MIAKIIOYEHO
JATYMK, [0 KOHTPOJIOE 3MIHM HABKOJHWIITHHOTO CEPEIAOBHINA, MPUCTPIA MOKE
BIITAJICHO KEpPyBaTH  Ta CIOCTEPIraTd 3a TEMIIEPaTyporo, 3aJUMIICHICTIO,
BOJIOTICTIO, CHUTHAJI3AI[l€}0, HASBHICTIO a00 BIJICYTHICTIO MPOTIKAHHSA BOJH,
BIIYMHEHHSM/ 3aUYMHEHHSM JBEped Ta BIKOH, a TAaKOX TWPH BCTAHOBIICHI

J0JIATKOBOTO 00JIaJHAHHS CIIIAKYBATH 3a €JICKTPO- Ta TEIJIOCIIOKUBAHHIM [7].
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Cucrema «1upoBuil OYTUHOK» CKIAAAETHCS 3 MACUCTEM TPEICTABICHUX

Ha PUCYHKY 1.4.

CHcTeMa "'po3yMHHI OVIRHOK"

CHcTeMa KepyBaHHA OCBITICHHAM

CHcTema Oe3MeKH Ta MOHITOPHHIY

— CHCTeMa KepyBaHH Ta 3B'S3KY |

— CHCTeMa eTeKTPOIOCTAYaHHS |

CHcTeMa KIiMaT-KOHTPOIEO
(omaneHHA, BEeHTHIOBaHHA. KOHIHIIIOHYBAHHA)

— CHCTeMa KepYBaHH IITOPAMH Ta JKaTH3i |

—|BigmageHHH J0CTyII |

Pucynok 1.4 - OCHOBHI HNIACUCTEMH «PO3YMHOT0 OYANHKY

BaxnuBo, mo06 cuctema «po3yMHUN OyJIuHOK» Oyia 1HAMBIAYaTIbHOIO «ITiJ
KJIFOY» 1 HAJIAIITOBYBAJIACH 1111 BAMOTH KJIIE€HTA.
Ha punky € oOKpeMi «po3yMHI MNpPOAYKTH», SIKI KOPHCTYBau MOXKeE

CaMOCTIMHO 00’ €JTHATU B CUCTEMY «PO3YMHHU OYTHUHOK.

1.2 Bubip cucreMu KOHTPOJII0 MPale31aTHOCTI NpuiajiB

[Tpunan (Tecrep-ananizarop Ethernet / Gigabi) bepkyr-ET 300pakenuii Ha

pucynky 1.5, 3acTocOByeThCS i MIarHOCTUKM Ta aHaJi3y MEpeKeBOro
oOJialHaHHS, a caMe JJIsl OI[IHKU CTaHy KaOeJlto Ta KOHTPOJIIO 3B’S3HOCTI KaHaIB
srigHo metoaukun RFC-2544. Takox B aHamizaTopi € MOXKIUBICTH OTPUMAaHHS
CTaTUCTUKHU (NMIPUHAMaHHA 1 TIepenaBaHHs) 1o Tpadiky Ta MOMIIMBICTH OpraHizarlii
nuieidy.

[Mpunmun aii Tectepa 0Oa3yeThcsl HA BIATBOPEHHI €TAJOHHOI YacCTOTH.
['eneparop 3 BOyAOBaHMM KBapIOBUM JKEPEIOM TAaKTOBOI YaCTOTH 3ajia€

IMITYJIbCHI CUTHAJIY, 10 HAaJIXOAATh Ha BX1J aHamizaropa. Ha Buxoxi aHamizaropa,
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dopMyeTbes BIANOBIAHUN Tpadik nepeaadl NOTOKY MakeTiB HudpoBoi iHGopmarlii

Ha MepeKeBOMY, (pi3MIHOMY Ta KaHAITBHOMY PiBHAX Mepexi [8].

Pucynok 1.5 - Tecrep-ananizatop bepkyt-ET

Tecrep-anamizarop bepkyr-ET Bukonye ¢pynkmii [8]:
1) reneparris Ta aHaii3 Tpadika, 30ip Ta BiZOOpaKeHHs cTaTHYHOI 1H(OpMAILii, 1110
npuiiMaeTbCs Ta Tepenaerbcss 1Mo Tpadiky Ha 3-X pIBHSAX: KaHaJIbHOMY,
MEpEKEBOMY Ta TPAHCTIOPTHOMY PiBHSX;
2) BU3HAUYCHHS KOe(DillieHTy OITOBMX TTOMHIIOK;
3) miarHoCTHKa HECIIPaBHOCTI Kabeio;
4) migkroueHHs pexxumMy «llneiid» Ha BiggaieHoMy IpHIai;
5) opranizamis uvieidy Ha (I3MYHOMY, KaHAJILHOMY, MEpPEKEBOMY Ta
TPaHCIIOPTHOMY PiBHSIX;

[Ipu BukopuctanHi bepkyT-ET € MoxnuBicTh mnpoBefeHHS 4-X TECTiB
BiamoBiguo meroauku RFC-2544.

1. Amnami3z mnpomyckHOi 3JaTHOCTI. TecT MNpOBOAMTHCS ISl BU3HAYCHHS
MaKCHUMaJbHOI HIBUAKOCTI KOMYTaLlii ISl MEPEKEBUX €JIEMEHTIB.

[IponyckHa 3MaTHICTh — MaKCHMaJIbHA IIBUJIKICTh MEpe/iadl JaHuX Ha SKid
KUIBKICTh KaJIpiB, IO TECTYIOTHCA, JOPIBHIOE KUTBKOCTI KaJpiB, BIAMPABICHUX 3

TECTYIYOTr0 00IaIHAHHSI.
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Ha Bxim mogaeThcst Aesika KUTBKICTh MAKETIB 3 MIHIMATBHUM MIDKKaJIPOBHM
iHTepBanoM. IligpaxoByeThCsl KIMBKICTh MAKETIB, IO MPUXOASATh 3 BHUXIIHOTO
MOpTY, SIKII0O BOHA MEHINA 3a KUIBKICTh MEpelaHuX MaKeTiB, TO MIXKKaJIpPOBUMN
1HTEepBaJ 301IBLIYETHCS 1 TECT TOBTOPIOETHCS.

3aleKHICTh MK 1HTEpBAJIOM Ta HABAHTAXKEHHAM € 3BOPOTHOIO, TOMY
OUIBIIOMY 3HAYEHHIO 1HTEPBAIY BIJINOBIIal0Th MEHIIIE 3HAYCHHS] HABAaHTAKEHHSI.

2. Amamiz 3arpumkd. TecT BHUKOPHUCTOBYETHCS IS aHANI3y dYacy
MPOXOJIKEHHA KaJpy Bij JpKepesa o OTpuMyBaya 1 B 3BOPOTHOMY HamnpsMKy. Yac
3aTPUMKH TIOBHHEH OyTH mpuOIM3HO OJHAKOBUM. CHoYaTKy BH3HAYAETHCS
IPOIMYCKHA 3JaTHICTh Il PO3MIPIB KaapiB, Aajl JJisi KOXKHOIO MAaKeTy Ha
BIJIMOBITHUX MAaKCUMaJIbHUX MIBUIKOCTSX MEPEIAETHCS MOTIK KaJApiB Ha MOTPIOHY
aapecy. Tect MoBTOpIOIOTH He MeHIe HiXK 20pa3iB, a 3a pe3yibTaTaMHU aHATI3y
BUPAXOBYETHCS CEPEIHS 3aTPUMKA.

3aTpuMKa - 1€ pI3HUI MK 4acOM MPUMOMY IMaKeTa 3 MO3HAYKOI0 Ta YacoM
JI0 SIKOTO TIAKET 3 MIO3HAYKO0 TIOBHICTIO TTEPEIaHO.

3. Anam3 piBHS BTpaT KajapiB. TecT 3acTOCOBYETbCS ISl  TEPEBIPKU
CIPOMOXHOCTI Mepexi miaTpumyBatu noaarku. Came wLed aHami3 J03BOJISIE
po3paxyBaTH BIJICOTOK KaJIpiB, sIKi HE OyJIM TIEpeiaHi MEPEKEBUM €IEMEHTOM TIPH
MOCTITHOMY HAaBaHTAXKEHHI uepe3 Ae(illuT peCcypciB.

Ha Bxig mocunaeTbes Aesika KUIBKICTh KaJIpiB Ha TEBHIA IMIBUIAKOCTI Ta
M1Pax0OBYIOTHCS MAKETH, 110 HAMIMIILIN 3 BUX1THOTO TIOPTY.

PiBeHb BTpaT Ka/IpiB po3paxoByeThCs 3a popmysioro [9]:

100(input _ count —output _ count)
(input _ count)

, (1.1)

e input count - KUIBKICTh KaJpiB, IO TMOCWJIAIOTHCS HAa BXJIHUA TIOPT;

output count- KUIbKICTh TTAKETIB, 110 MPUNANILIN 3 BuxigHoro mopTy DUT.
TecTyBaHHS crOYaTKy 3M1MCHIOETHCS HAa MAaKCUMAaJbHIN MIBUIKOCTI, a Jaii

MOBTOPIOIOTHCS, 3MEHITYIOUYH IIBUIKICTh TECTOBOTO MOTOKY Ha 10%, MOKM B IBOX

cnpobax Mmocriae He Oyze 3ary0IeHo KOIHOTO KaIpy.
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4. Amnani3 TpaHUYHOTO HaBaHTAXEHHS. TeCT [03BOJILE€ OLIHUTU 4Yac,
IPOTATOM SIKOTO PUCTPIH CIIPaBISIETHCA 3 MAKCUMAIbHUM HaBaHTa)KCHHSIM.

Ha mnouarky TecTy Ha BXiJ HaJCUIAIOTBCA KaJpud 3 MIHIMAJIBHOIO
M1XKKaJpOBOIO 3aTPUMKOIO Ta MiIPAXOBYETHCS KUIBKICTh MAKETIB 3 BUXOY. SKIIO
KUIBKICTh KaJIpiB Ha BXOJ1 JIOPIBHIOE KUIBKOCTI KaJpiB Ha BHUXOJl, TOJI Yac
BIIMPABKH KaJpiB 301IBIIYETHCS 1 TECT MOBTOPIOETHCS, JOKHM B JIBOX CIIpoOax
NoCTIb He OyzAe 3ary0ieHO >KOAHOTO Kaapy. Alle SIKIIO KIJTbKICTh MakeTIB Ha
BHXO/Il MCHIIIE HI)K Ha BXO/II , 4aC 3MEHIIIYETHCS 1 TECT MOBTOPIOETHCS 3HOBY [9].

Pe3ynbratu BCix TECTIB JOCTYIHI Y BUTIISAAI TaOIUIlh Ta rpadikis.

KpeiitoBa cucrema LTR 300paxkena Ha pucyHky 1.6, mae emunuii 32-
OITHUI 1HACKCHUN 1HPopMaliiiHuil ¢GopMaT 1 BUKOPUCTOBYETHCS JJIsi TOOYOBU
OaraTokaHaJbHUX BUMIPIOBAJIBLHUX CHUCTEM (BBEIICHHS / BUBEJCHHS) aHAJIOTOBUX
Ta MUGPOBUX JTAHUX.

®yuxiii cucremu [10]:

1) mepeBenenHs B 1uudpoBuil (GopMaT Ta MUPPO-aHATIOTOBE IEPETBOPEHHS
CUTHAITY;

2) BHMIpIOBaHHS TEPIOMIB 1 YaCTOT CHUTHAy 3 CEJICKIIIEI0 MO MPOrpaMOBAHOMY
P1BHIO;

3) GaraTokaHajbHE BUSBJICHHS Ta aCHHXPOHHUI BBi/I/BUBII IIM(PPOBUX CHUTHAIIB;

4) BU3HAYCHHS CTaHY KOHTAKTIB IMiIKIIOYCHUX 10 APOTY.

Pucynox 1.6 - 3oBHimH1# Burisig moayis LTR27 3 koHdirypoBaHum auciom i

cyomonynsamu H-27X
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MOXIHMBICTh THYYKOTO PO3IMIMUPEHHS KOH(Irypalii npu MOBHIA CyMICHOCTI
KpPEUTIB Ja€ HASBHICTh B CUCTEMI SIK BEMMKUX (8- 1 16-miciiBux) Tak 1 maymx (1- 1
2- micueBux) kpeiTiB. Kpeiitu LTR 30BHI ckiamaroThCs 3 TaKUX E€JIEMEHTIB:
KOpIyC, TIEpeIHs 1 3aHs MaHell 3 PO3’€MaMHu, 1HIAMKAIlis, BUMHKAY KUBJICHHS 1

KHOIIKa CKHUIaHHA

BayTpimHi eneMeHTH: KOHTpOJep, Kpoc-Iuiata, OJI0K

YKUBJICHHS.

OcHoBHI 3aBAaHHs KpeUT-kKoHTposiepa LTR 3 intepdeiicom USB:
1) TpaHCHAlis AaHMX 1 KOMaHJ MDK XOcCT-kKomm 'torepoMm 1 LTR-moxyssmu,
aJpecyroyu iX 10 MOJTYJIIB 1 Ha3a;
2) Oydepusariss IaHUX, BKJIIOYAIOYM iX BTpAaTy MNpH 3HAYHUX 3aBMHUPAHHIX
CUCTEMHU.
LTR27.

JIIYMJIBHUKY IMITYJIBCIB PaxyloTh KUIBKICTh IMIYJBCIB, IO MPOXOJATH 3a 1Mc.

Ha pucynky 1.7 300paxxeHa (yHKIlIOHabHA CXe€Ma MOJYJIs

IMnynbeu MayTh Bijl MEpEeTBOPIOBAYIB HAMIPYTH B YACTOTY CyOMOAYJiB. JITYMIBHUK
omurye AVR, paxye KIUIbKICTh IMITyJbCIB 3a 3aJaHUM MPOMDKOK 4Yacy Ta
Hampamisie 10 1HTepdeilcy po3paxoBaHI KOIU BIJIIKIB BUMIpIOBaHb. [lpu
HAWTIpIIIA TOYHOCTI BUMIPIOBAaHHS MaKCHUMaJlbHa YUCTOTA BIJUIIKIB B1J KOKHOTO

kanaiy nopiBHtoe kI, [Ipum menmmx yactorax 300py iHpopMallii, OTPUMYEMO

Oinbr TouHi BUMipH, AVR BukoHye monatkoBe ycepeanenns [10].

Jo 8 mrve
Hesanessi mivnasamsn 1 afo ? kapaaepHnx  DXOTH
16-Tn kanaxis ) cyéMoayais L";l.'ﬁ:.[i:r;l:r;[i.n

Jimuems | l—— Cvimomys 1 -

Jiawmeems 2 f——— - - "“—3

Jlimmeams 3 [— -————
- 4 CyOmomyms 2 4

Taepdeiic Jlimemns 4 l——— ————
LTR mogyais (o] o o o
| AVR | o o o 0
o) o o O
3 3

T 13 *1_4 Cyimomye 7 *17:11

[ Mo 14— —] 7O j——

Jigurresus 15 "T C Moy § *‘T

Jimneans 16 jef———v - 3 ——

Pucynok 1.7 - ®ynkiionaneHa cxema moaynst LTR27

JJist TecTyBaHHSI BUMIPIOBIBHUX KaHAIIB KOMIT FOTEPHOI CUCTEMH JIOIIIBHO

oOpatu Tectep-ananizatop bepkyr-ET,

SKAW € JJepoM cepel  TpuiaiiB
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tectyBanHsa Mepex 10/100/1000 Mo6it/c. OcobnuBictio anamizatopa bepkyt-ET €
MOJKJIMBICTh BUKOHAHHS TECTiB 3 BUKOPUCTAHHSIM JBOX ITOPTIB OJHOYACHO (IIOPT

«1» B pexxumi BERT, mopt «2» B peskumi Ethernet-uwieiiga).

1.3 OcobauBocti mMoOyaoBM i podoTHM KOMII’IOTepHOI cucreMu. Buam

TECTYBAHHA

OmgHuM 3 HaAWOUIBII JOPOTHX €TalliB >KUTTEBOIO IHMKIY MPOTPAMHOTO
3a0e3MeUeHHs] € WOro TeCTyBaHHS, Ha HbOTO BUAUILETbCS Onu3bko 60%  Bcix
BUTpAT.

TecryBanHs cuCTEMH  «pPO3YMHUH OYIMHOK»  KJIAcU(IKYIOTb 3a
napameTpamu:

a) 3a JIOCTYIOM JI0 BUXIJTHOTO KOy, TIOAUISETHCS Ha TECTYBAHHS:

1) «O15101 CKPUHBKUY;
2) «40pPHOT CKPUHBKIY;
3) «Cipoi CKPUHBKI.

«bina ckpuHBKa» - CTPYKTypHE TecTyBaHHs. [Ipu maHOMY MIJIXOJl TEKCT
nporpaMu JOCTYIHHMM JUIsl aHali3dy. 3aBJaHHSIM JaHOTO METOJy € TMepeBipKa
BHYTpilHBOI JoTiku [13. TecTyBanHs, 10 puBene 10 nepedopy BCIX MOXKIUBHX
HUIAXIB Ha rpadi nepeaad KepyBaHHS MPOrpaMH JAHUX 1 € KPUTEPIEM MOBHOTH

tTecTyBaHHsA. OCHOBHI BUJIU CTPYKTYPHOTO TECTYyBaHHS 300pa’keHi Ha PUCYHKY 1.8.

CTIpyKTYpHE TeCTYBAHHA
Ha ocHoBi HOTOKY ' Myraniiine TeCTYBaHHA Ha ocHOBi HOTOKY JaHAX
KepyBaHHA NPOTpaMu . . ,
TecTyBaHHA IIOXIATAE ¥ BHECEHHL VYEBary  OpHOUIEHO B3A€MO3IB'A3KAM MDK
Jlorixa nporpanH, Ma€ BHIJIAN HECIIPABHOCTEH Y BHXUTHHH KOJ 3MIHHHMH. [I[pH TecTyRaHHI BHAIMAIOThCA
TpadH KepyBaHH4, JIe BepIIHHH - TIPOTPAMH Ta MOPiBHAHAA poGOTH BepIIHHH, B AKHX 3MiHHA HITAM3YEThCH,
OIEPATOPH, A TIIKH - NePeXo[H | |BHXZHOI NMpOTPAMH Ta MYTAHTA. TAKOXK B AKHX 3aCTOCOBYIOThCH IEpexoJH
MK HHMH. # B3a€MO3B'A3KH MiX TAKHMH BepIIHHAMH.

Pucynox 1.8 - Bugu cTpyKTypHOTO TECTYBaHHS
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«YopHa ckpuHbKa» - (pyHKLiIOHANbHE TecTyBaHHA. [Ipm maHomy migxosi

TEKCT MPOTpPaMH HE JOCTYNMHUH. 3aBIaHHAM IIOTO TECTYBaHHS € TIepeBipKa

BIIIIOBITHOCTI

nporpaMud cBoiM crenudikamisMm. Ilepebip ycix MOXIMBUX

BapiaHTIB 3HAUYEHb BUXIJHUX JAHUX 1 € KPUTEPIEM MOBHOTH TecTyBaHHs. OCHOBHI

BUIU (PYHKIIIOHAJIHHOI'O TECTYBaHHS 300pakeHi Ha pucyHky 1.9 [11].

DYHKIiIOHATIbHE TECTYBAHHA

Bunagkoee (CTOXacTHYHE)

CTBOpeHHA HeOoOXiIHOI KUTBKOCTI
HesalelXHHX TecTiB, YV SKHX BXiIHI
IaHi TeHepYHTbCS  BHIIATKOBHM
THHOM.

ExgiBajenTHoi pPO30OHBKH

CyTh METOIHKH IOTArac B HeoOXiTHOCTI
P0O3GHTH MHOKHHY 3HA4eHb BXiTHHX JaHHX
Ha KiHIIeBe YHCIO MiTMHOKHH, 06 KOXkeH
TecT, IO € IpeICcTABHHKOM IIEBHOTO KIacy.
GyB ekBiBaTeHTHHM iHIMIOMY TecTy LBOTO
K1acy. TecTH eKBIBAZeHTHI, AKIIO BOHH
3HAXOIATH OJHAKOBI IOMHTKH.

Eranu :

- BHIUIeHHS KIaciB eKBiBATEHTHOCTI;
- moGyI0Ba MHOXKHHH TecTiB.

AHandiz TpaHHYHHX YMOB

B nmaHOMy BHIATKY, TpDaHHTHI
YMOBH - II€ CHTYyaLlii, IO BHHHKAKOTE
Oe3nocepeTHBO HA TPAHHII MEBHOL
BXigHOI a00 BHXITHOI YMOBH.

Pucynok 1.9 — Buau QyHKIIIOHAIBHOTO TECTyBaHHS

0) 3a 00’€KTOM TeCTyBaHHS MOAUIAOTHCS [11] :

1) TecTyBaHHs O€3MEKH;

2) pyHKIIIOHATbHE TECTYBaHHS,

3) TecTyBaHHS CTAOLILHOCTI Ta HAMIHHOCTI;

4) TecTyBaHHS JIOKaJI13allii,

5) HaBaHTa)XyBaJIbHE TECTYyBaHHS;

6) TMMHE TeCTYBaHHS;

7) cTpec-TecTyBaHHS;

8) TecTyBaHHS CyMICHOCTI.

B) TECTYBaHHS HA BUKOHAHHS LIU(PPOBOTO KOJY :

1) nuHAMIYHE;

2) cTaTUYHE.

T') 332 OXOIUICHHS TECTOBOI POTrPaMHu, TECTyBaHHS MOIUISIOThCS Ha [11]:

1) monynbHE;

2) iHTerpauiixe;
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3) cucremHe;

4) 0.1 B TecTyBaHHS;

5) npuiiManbHO-3a]aBaJIbHE,
6) TJIOTHE.

MopaynbHe (KOMIIOHEHTHE) — TECTyBaHHs, IepeBipka JedekTiB Ta
(GYHKITIOHATBHOCTI OKPEMHUX €JIEMEHTIB B YacCTHHAxX J0JaTKy (00'€KTH, KJacH,
¢yHkii, Moxymi mporpam Ta iH.) [12].

B MoaynpHOMY TecTyBaHHI B SIKOCTI mapameTpiB (YHKIli, BAKOPUCTOBYIOTh
KOHKPETHI 3HAU€HHS, @ B KOMIIOHEHTHOMY - peaJibHi 00'€KTH 1 ApaiBepH.

[aTerpaniiine - nepepipsi€ 3B'SI30K MK KOMIIOHEHTaMU Ta B3aEMOJII0 MIX
IHITUMU YaCTUHAMU CUCTeMU. [HTerpalliiine TecTyBaHHS MOAUISIIOTHECSA HA JIEKUIbKa

pieHiB (puc.1.10).

PiBmi iATerpamiiiHOro rectvBaHHs

KoMnoHeHTHHH CHcTeMHHH
Ilicaa TecTyBaHHA NepeBipAeTbCA ITicta TecTyBaHHA NepeBipATbCA
B3aeMO I MK BCIMAa KOMIIOHEHTAMH B3a€MOIIA MUK PI3SHHMH CHCTEMAaMH.
CHCTEMH.

Pucynox 1.10 — PiBH1 iHTerpamiifHOro TeCTyBaHHS

Cucremne - nepeBipka (yHKLUIOHATbHUX, 1 HE (PYHKIIOHAIBHUX BUMOT B
cucTeMi, BHU3Ha4YeHHS JePeKTiB (HEeMmpaBWJIbHE BUKOPUCTAHHS PECYypCiB,
HECYMICHICTb 3 OTOYCHHSM, HEBipHA (D)yHKIIIOHAILHICT).

bera-trecryBaHHS  — OIllHKa CTa0UIBHOCTI Ta MOXJIMBOCTEH pPOOOTH
porpamMu, BUSBIECHHS MaKCHMaJIbHOTO YUCIA MOMWJIOK B pOOOTI Ta X yCyHEHHs
[13].

Anbba-TecTyBaHHS — IMITaIlisl peajbHOTO BUKOPHUCTAHHS, YHOPSJIKOBaHA
nepeBipka BCiX (YHKLIM TporpaMu 3 BUKOPHCTAHHSIM TECTYBaHHS «YOPHOTO

ALKy Ta «Oimoro smukay» [13].
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[IpuitmanbHO-3a1aBalibHE - TEpeBipKa BIAMNOBIAHOCTI CHUCTEMH YCIM
KpPHUTEPisiM Ta BUMOTaM, Ha OCHOBI THIIOBUX TECTOBHUX CIICHApiiB Ta BUNaaKkiB [14].

[TioTHe TecTyBaHHS - IMITaIlisl peaIbHUX YMOB JJISI MEPEBIPKH OOpaHUX
pillieHb, 3a/a4, TEOPETUYHUX CXEM, MOJIEJICi; BU3HAUYCHHS JOAATKOBHUX OMOPHUX
TOYOK, 3 METOI MIATOTOBKH JO TMOJAIBIIUX JOCHIIXKEHb Ta BU3HAUYCHHS
IPAaBHJILHOCTI IEepeI BBEICHHIM MPOAYKTY (Iporpamu) B ekcinyaraitito [15].

[linoTHEe TecTyBaHHS CKJIAJIa€THCS 3 ABOX €TAIlIB:

1) ompairoBaHHs CTPYKTYPH;
2) IPOBEICHHSI TECTYBaHHS.

Buau TecTyBaHHS NONUIAIOTHCS HAa TaKl TUITH:

1) byHKIIOHATBHI;
2) He(DyHKIIIOHAJIbHI,
3) moB’s13aHi 31 3MIHAMH.

1. ®dynHkiioHANBHI BUU TECTYBAaHHS MPAIIOIOTh HA BCIX PIBHIX TECTYBaHHS
(npuiiMaIbHOMY,  KOMIIOHEHTHOMY,  IHTErpaliiHOMYy,  CHCTEMHOMY)  Ta
IPYHTYIOTbCSI HAa OCOOJIMBOCTSIX B3a€MOJIl 3 IHIIMMM CHUCTEMAaMH, JTOCIHIHKYIOUU
30BHIIIHIO MMOBEJIIHKY caMoi cucteMu. OCHOBHI BUJIM (DYHKIIIOHAJBbHUX TECTYBaHb

puc.1.11 .

OCHOBHI BH/IH TeCTYBAHHA

TecTyBaHHSA Oe3NeKH PDyHKOIOHATLHE TecTyBaHHSA B3aeMoJil

Pucynox 1.11 - Buau QpyHKIIIOHAIBHUX TECTYBaHb

@OyHKI[IOHAIbHE TECTYBAHHS aHaNi3ye (YHKIIOHATbHICTh KOMIIOHEHTIB 200
CHCTEMH B LIJIOMY Ta iMITy€ iX akTHuHe BUKOpHCTaHHS [16].

TecTyBaHHsS B3aeMoJiii MepeBipsie 37aTHICTh JOAATKIB B3a€MOJIIT 3 IHIIIUMH
KOMITOHEHTaMHU.

TectyBanHsi Oe3meky aHali3ye PHU3UKH, IO TOB’s3aHI 3 3a0€3MEeYEHHSIM
3aXUCTy JOAATKIB BiJ BIPYCIB, «XaKEPCbKHUX» aTaK Ta  HECAHKI[IOHOBAHOIO

JOCTYIY JI0 JaHUX.
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TectyBaHHs 0a3yeThCsl HAa TPHOX NMPHUHIIUIIAX TECTYBaHHS «Oe3nekn» [16]:
1) rocTymHicTh 10 peCypciB JIMIIE aBTOPH30BAHOMY KOPUCTYBAUEBI;
2) xoH(pimeHUiiiHicTL - 0OMEKEHHS IOCTYIy O PECYpCiB, HEaBTOPHU30BAHHUX
KOPHCTYBayiB;
3) misticHicTh - BIHOBJCHHS JaHHUX Yy pa3i MOMIKOMKCHHS a00 HEMPaBHILHOTO
BBEJCHHSA, 3MiHAa pPECypciB TIEBHHUM CIIOCOOOM Ta KOHKPETHOIO TPYIIOIO
KOPHCTYBaYiB.

2. HedynkmioHanpHi BUIW TECTYBaHHS — II€ TECTH HEOOXIigHI JId
BU3HAUEHHS TapaMeTpiB Mpale3laTHOCTI CHCTEeMH Ta 1i  MPOrPaMHOTO
3a0e3MeyeH s, mepel MoYaTKOM OCHOBHOI po3poOku. Ha puc.1.12 mpencrasneni

OCHOBHI BHJM He()yHKITIOHATBHUX TecTiB [16].

OcHOBHI BHIH He(DYHKIIOHAJTLHHX TECTIB

CTpecoBe TeCTyBaHHA

OG0’ eMHE TeCTYBAHHA

TecTyBaHHA cTaGUTBHOCTI Ta HAOIHHOCTI

TecTyBaHHS IPOIYKTHBHOCTI

TECTYBHHHE JaBaHTAKCHHA

TecTyBaHHA Ha MICTKICTE

Pucynox 1.12 - Buau HeQyHKITIOHAIBHUX TECTIB

CrtpecoBe TecTyBaHHS BHU3HA4a€e pabOOTOCHPOMOXKHICTH CHUCTEMH B
HEHOPMAJIbHUX YMOBaXx (CTpeci) Ta ii 3aTHICTh J0 pereHepailii (BiIHOBICHHS).

OG’emHe TeCTyBaHHS - BHU3HAYEHHS IMpale3qaTHOCTI CHUCTEMHU IIiJi 4ac
30UTBLIEHHS 00CATIB 1H(pOpMAaIlii B 6a31 JaHUX.

TecTyBaHHs CTaOUIHHOCTI, MOJISITAE B OIIHIIN MPOAYKTHBHOCTI 1 CTAOUIBHOCTI

CHUCTEMHM, a TaKOX B JOCII/DKCHHI BHUKOpHCTaHHs mam’sati. Bce me momomorae
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YHUKHYTU 3HUKCHHS MTPOIYKTUBHOCTI (3HMKEHHS BIAKIMKY Ha 10 Ta MIBUAKOCTI
00poOKu 1HpOpMaIlii) B MOPIBHSAHHI 3 TOYATKOM MOOOTH MPOTpaMHu.

TectyBaHHS MPOAYKTUBHOCTI BU3HAYA€ Yac BUKOHAHHS Oomeparlii, KiJbKiCTh
KOpPHUCTYBa4iB Ta  JIOCHIJKYE MPOMYKTUBHICTh pabOTH  JOAATKY  MiJ
HaBaHTAKCHHSM.

Ha pucynky 1.13 300pakeHa cxema 3aB/iaHb TECTYBaHHSI POTYKTHUBHOCTI.

MIBHAKiCTH

Benuki 00'emu naanx

Beanka KinTbKicTh KOPHCTYBa4iB

Pucynok 1.13 - Cxema 3aBaaHb TeCTyBaHHS MPOJTYKTUBHOCTI

TecTyBaHHS Ha 3aBaHTa)XEHHS, MOJISTAa€ B TECTYBaHHI peakIlii CUCTEMH Ha
3MiHY HaBaHT)KCHHS B TICBHUX MEXKaXx.

TecTyBaHHST Ha MICTKICTh, BHU3HAYa€ KUIbKICTh KOPUCTYBadiB 4M 00’€M
iHdopmarrii, Mo Moxe 00poOIATH cucTemMa 0e3 3HUKEHHS MPOIYKTUBHOCTI Ta

BTpaTH cTadiibHOCTI [16].
1.4 JliarHOCTHKA TeCTYBAHHS

IcHye Oararo pi3HOMaHITHUX TMpOTpaM, IO MOXYTh Yy3araJIbHUTH Ta
MIPOBECTH aHaJI3 1HGOPMALIiT PO KOMIT IOTEPHY CUCTEMY Ta MPOTECTYBATH Ti.

YTumiti - 1€ crnemiagbHI TporpaMu MpU3HAYEHI JJIS ONTUMI3aIii poOoTH
mporpamu, oOCIyroByBaHHS ii (aiiniB, Ta BUPIIICHHS TUTAaHb 3 SIKUMH OIIEpaTHBHA
CHCTEMa HE MOJKE BIIOPATHUCS cama.

YTuniti noaiasoThes Ha [17]:
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1) By3bkocmemianmizoBaHi (MpuU3HA4YeHI JUISI  JETAJIBHOTO aHA3y  OJHIel
IIJICHCTEMHU );
2) 3araJibHi (I1arHOCTHKA BCi€l CUCTEMH Ta OKPEMHX 11 KOMIIOHCHTIB).

YTUIITH CKJIaNalOThCs 3 MOJIYIIB, fAKi JO3BOJISAIOTH IMPOCTO 1 IIBHIKO
CKJIACTH TIOBHE YSIBJICHHSI IIPO CUCTEMY i 3pOOUTH i1 OLITBII IPOAYKTHUBHOIO.

IcHye nmekinbka BapianTiB mporpamu EVEREST [17]:
1) EVEREST Corporate Edition;

2) EVEREST Ultimate Edition;
3) EVEREST Home Edition.

Yrunita EVEREST Home Edition mpoBoauTh MOHITOPHHT 1 JIIarHOCTYE
ormepallifHy cHUCTeMy, Ja€ JOKIaAHy I1H(opMaIiio Mpo KOMII'IOTEp Ta HOro
nigcucteMu. Po3mip mporpamu - 2,58 Mo6aiiT. Pobo4da 061acTh ckiiaiaeTbes 3 IBOX
BikoH (puc.1.14): ocHoBHOro (iH(opMAaIifHOro) Ta JOMOMIKHOIO (BHOIp

IHCTPYMEHTIB MOHITOPHUHTY, JJIA MOIITYKY 1H(pOpMaIlii MPO KOMIOHEHTH CUCTEMH).

@ EVEREST Home Edition N =10 x|
Qaiin Bua Oruer Mabpanroe Cppaska
20 7 2 |Bor=
o o BB Z » & ¢

QDREVEREST v2,00,335 = g - =

i+ } KovnstoTep Komnbrorep Cucrennas Aucnneit MynbTimeana  XpaHenne Cere
¥ 46 CucTerwan nnaTa nnara ABHHbIX

- AncnneaA

- Anc -

w9 MynbTHME N3 Q % 3

+ W Xpanere aaremix > -

" Cems DirectX Ycrponcrea Tecr
(3 DirectX

@+ % Yerporcrea
3-8 Tect

+

{3 EVEREST v2.00.335

[Copyright (c) 2003-2005 Lavaly ,

Pucynok 1.14 - OcHoBhe BikHO yrrinita EVEREST Home Edition

[Iporpama mMakcMMallbHO TIOBHO Ta JOKJIAJHO 1HGOPMYE TpO amapaTHe i
porpaMHe 3a0e3MeUeHHsT KOMITIOTepa, CKIaJalouM 3BITH 3a 3a3JaJIeT1/lb 3aJaHUM
crieHapieM. MICTUTh JOMIOMIXKHI MOJTYJi, MOHITOPUHTOBI (yHKIIIi, BKIIFOUA€E Pi3HI
OeHYMAapKH 1 TeCTH MPOAYKTUBHOCTI [17].

Norton System Check — Bceoxorutoroua nepeBipka KOMIT FOTEPHOT CUCTEMHU

(mepeBipKa KOPCTKOTO TUCKY, CKAHYBAaHHS PEECTPIB Ta 1H.), 33151 OKPAIEHHS 11

npare3aarHocti [18].
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Norton Disk Doctor - mporpama 1o ciiakye 3a ¢i3uaHuM (TOIIKOKESHHS
Mar”iTHOTO IIIapy JWUCKYy) Ta JIOTIYHUM (BIACIIIKOBYBaHHS Ta JIKBIJaIlis
MOIIKO)KEeHb (halIoBOT CHCTEMH, «3ary0JeHUX» MAKeTiB JaHUX, M0 3’ SIBISTFOTHCS
IIPU HETIPaBIWJIBHOMY 3aBEPIICHHI pOOOTH MPOrpaMu Ta 1HIIUX JTOTTYHUX MTOMHIIOK)
3JI0POB’SIM JKOPCTKOTO JUCKY

Pexxumu podotu Norton Disc Doctor [18]:

1) Diagnose DiSsC - pe)kxuMu JTiarHOCTUKH JTUCKIB;

2) Surface Test - Jlo3BoJIsi€ BIATBOPIOBATH TECTYBAHHS ITOBEPXHI IUCKY;

3) Undo Changes - sikmio 3 IUCKOM HIOCH CTajocs, Mepell HOro BUIPABICHHIM
30epirae MOYaTKOBUW CTaH JUCKA B (pailii, LS OIS BIAMIHSAE BC1 BUIIPABICHHS 1
MIOBEpTA€ JUCK B IOYATKOBUH cTaH [17].

TecroBa cucrema Sandra (Sisoft Corporation) ckiamaeteess 3 60
1H(OopMaIIHHUX MOMYIIB, KOXKEH 3 SKUX BKJIIOYAaE B ceOe KuIbKa TecTiB. Tectu
MOAUISIOTECS Ha TOPIBHAUIBHI Ta 1H(OpMAaIliiiHi, BCI BOHH HE TUIBKH BHJIAIOTh
00’€KTUBHY 1H(pOpMAaITiI0 PO 00’ €KT aJie 1 J0JJaTKOBO 1H(HOPMYIOTH 1O AaHIi TeMi.
[Ipu TecTyBaHHI HaIA€THCA 3BIT PO MOMUWIKK Ta (PYHKIII, 110 HE MIATPUMYIOThCS,
ajie mporpaMa He BUIIpaBJse€ ixX, a auuie iHdopmye npo npodiaemu. OCHOBHE BIKHO

yTHJIITa oKa3aHo Ha puc. 1.15 [19].

ASUSTeK Computer INC.

1 Mpougccop(a,oe)

140

ABN-SLIPremium

102

123456783000
12/07/2005-NF-CKB04-ABNSLI-P-00

Marepusckan nneta
Her

4

468

None Mone None None DIMM S12ME/64 @ 333Mt/s
lone DIMM 512M8/64 @ 333Mt/s
lone DIMM S12MB/64 @ 333Mt/c
lone DIMM 512M8/64 @ 333Mt/s

No
None No

Advaneed Micro Devices (AMD) Athlon 64 / Opteron HyperTransp,
PCI PCle USB i2c/SMBus
102
2x1005MHz (2000MHz cropocTs nepegasm ganren)
.. 2¢1000MHz £ 2x 00MHz
16-bit / 16-bit
&3anpoc(o)

HyperTransport
102

o 6 &~ o

Pucynok 1.15 - OcnoBsre BikHO yTritita Sandra (Sisoft Corporation)
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VYTunita Sandra 103BOJIsIE MPAIIOBATH 3 BEIMKUM aCOPTUMEHTOM CYYacCHHX
cucrem Ta matdopm, Takux sk: Pocket PC ARM (mopTatuBHI KOMIT'IOTEPH Ta
cmaptdonn), Win64 1A64 (cucremu Ha 6a3i Itanium), AMD 64 (cucremu Ha 6asi
nporecopiB AMD Athlon 64/Athlon 64 FX/Opteron) ta Win32 x86 [19].

[HcTpyMeHTH miarHocTHkH Ta MoHiTopuHry Sandra (Sisoft Corporation) Ha
puc.1.16.

[HdopmarriitHi Moyl 3aiiMaIOTHCS MOIIYKOM 1HCTPYMEHTIB JUIsl OTPUMAaHHS
MOBHOI 1H(opMaIlii PO BCl MPOTPpaMH Ta KOMIIOHEHTH CUCTEMHU.

beHumapkiHrOBI MOIyNl - CHHTETHYHI TECTH, SIKI MOXYThb OILIHHUTU
MPOJYKTUBHICTh HalBaKJIMBILIUX KOMITIOHECHTIB CHUCTEMU, KpIM
BiZieocnocTepexenns [17].

TecoBi Moy iHGOPMYIOTH PO PO3MOILT PECYPCIB CUCTEMHOI ITaM’STi.

[lepernsamoBi MOAY 1 HAAAIOTh JOCTYI O BaXKJIIMBUX CUCTEMHHUX (aiiliB Ta

BH3HAYAIOUH MPOCTOPOBE PO3TAIYBAaHHS CUCTEMHOTO cepeoBuina [17].
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IHCTpYMEHTH JIarHOCTHKH Ta MOHITOPHHIY

— MaiicTpH

——MaiicTep J0faBaHHL MOIYIIB |

——MaticTep MOHITOPHHTY OTOeHHA |

MatcTep y3araabHeHOTO iHAEKCY IPOIyKTHBHOCTI
(TecTyBaHHA OCHOBHHX ITICHCTEM)

—|Mai’1CTep CTpec-TeCTyBaHHA (IIepeBipKa HA BHTPHBAIICTD) |

——MaiicTep OHOBIEHE |

MaticTep 30UThMIeHHA MPOIYKTHBHOCTI
(mopaH MO0 ONTHMI3allil Ta MOJAepHi3allil CHCTEMH)

MaticTep cKIaIaHHA 3BITIB
(30epiranns iHbopManii B 3pyIHOMY GopMaTi)

TecToBi MOy

ITepernagoBi MOy

Tadopmaniini Mogyni

BaHaMAapKiHTOBI MOy

Pucynox 1.16 - Knacudikartist iHCTpyMEHTIB AiarHOCTHKH Ta MOHITOpUHTY Sandra

3 mpaktuyHOi ToukH 30py yrwirita EVEREST Home Edition e naiGinbm

HAJIHOIO TIPOrPAMOI0 TECTYBaHHSI, OCKUIbKM BOHA 3HAXOJIUTH Ta aHATI3Y€E MOBHY

1H(popMmaIlito mpo podOTy KOMI FOTEPHOI CUCTEMH.
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PO3/ILI 2. MIPOEKTHO-KOHTPYKTOPChKUM

2.1.1 PedpiekToMeTpu. IMnyJbcHUA MeTO1 BUMipIOBAHHA

Pednexromerpu - 1e creniaabHUN TPUCTPIH, MO CHPSIMOBYE IMITYJIbCH TI0
JPOTY JJIsl BUSIBIICHHS JedeKTiB, Kiacudikallli po3puBiB Ta KOPOTKHX 3aMHUKaHb B
JHISAX 3B’SI3KY 3@ JOMOMOTOI0 JIOKAI[IHHOTO METOY.

Jlepextn Kabemo BHUKIMKAIOTh YacTKOBY BTpaTy 1Hpopmamii Ta

HECTAOLIBHICTh CHCTEMH, TOMY YK€ BaXKJIMBO IIEPEBIPATH IILTICHICTD ApOTiB [21].

Baau pediekroMerpis

IMoyascHi Onrauni

BY3bKOCMYTOB1

IMHPOKOCMYTOB1

Pucynok 2.1- Bunu peduexromeTpiB

Pednexromerpu moausoThCca Ha ABa BUAM (puc.2.1), B 3aJI€KHOCTI BiJ
BUKOPUCTAHHA: PEPIEKTOMETPU MJI1 JAPOTIB, Ta pPEePIEKTOMETPU MJis OLIHKH
napamMeTpiB ONTUYHHUX JPOTIB (CUTHATIB 3 BETUKOIO MIBUAKICTIO Ta MiHIMAIbHUMHU
BTparamu) [21].

IMOynbCHI  MOAUISIOTBCS  HA:  BY3BKOCMYTOBI  (IO3BOJISIIOTH  3HU3HUTH
MOTYXHICTb) 1 IIUPOKOCMYTOBI (IO3BOJISIFOTh 3HU3WUTH CTYIIHb IIYyMIB JI0
MIHIMaJbHUX MOKA3HUKIB) B 3aJI€KHOCTI BiJl TUITY IPUUMAIIBHOTO OJIOKY.

[IIupokoCMyroBi  MPHUCTPOi  MPAIIOIOThH 3a TPUHIUIIOM TMPSIMOTO
BUMIPIOBAHHS IMIIyJIbCy Ta IIBUAKOCTI 3BOPOTHOTO TMEPEMIIIEHHS MpHU
HEOHOPITHOCTI IPOTY.

OnTtuu"i pedaeKTOMETPH BUKOPUCTOBYIOThCSA ISl ONTHYHUX JPOTIiB. IX
OCOOJIUBICTIO € PyX IO APOTY CBITOBUX IMITYJIBCIB JIJIsI JIaTHOCTUKHU JIIHIA 3B’ S3KY
Ta TIEPEBIPKA CUTHAIBHUX JPOTIB. Buxoasum 3 TOTYKHOCTI, IadbHICTh

BUKOPUCTAHHS ONTUYHUX MPWIIAJIIB JIEKUTh Y Mexkax 10-50 Tucsy MeTpis.
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JHanuit pedaexkToMeTp CKIamaeTbes 3 OJIOKYy 00poOKM Ta KepyBaHHs (3amae
CTpyM), IMITYJIbCHOTO JIa3epa, M0 CTBOPIOE CBITOBI IMITYJIbCH TIEBHOT MOTYKHOCTI
Ta TPUBAJIOCTI, MEPETBOPIOBayYa, po3rajiyKyBada Ta auciviero. Yac nasepHOro
iMIynecy ckiangae Big 1 HanocekyHau Ao 10 mikpocekyHna. YactoTa iMmysbCiB
OJIOKy KEepyBaHHsS 3a/1a€TbCs BpPyYyHY a00 aBTOMAaTU4YHO, B 3aJIEKHOCTI BIJ
JOBXUHU JPOTY, 110 JTOCHIJIKYEThCS, @ B TOM ke 4ac Ha 00K 0OpOoOKH HAIXOIATh
cuHxpoimiynbcd. CBITOBI  IMOYJAbCHM 4epe3 BXIAHI Ta BHUXIAHI TOPTH
posraiyKyBada MOJAIOThCA Ha Kabenb, ja3zep Ta MEpPEeTBOPIOBAY 3’ €IHYIOTHCS
4yepe3 BXIiJHI TOPTH, Kabelb, M0 JOCHIKYEThCS MITKIIOYAETHCA A0 BUXITHOTO
nopty [20].

3BOpPOTHIA CcUTHAJ, HOpUMaeThCs (OTONpHUilMaueM MEPETBOPIOIOUOTO
IPUCTPOIO, B PE3YyJbTaTl 3IIMCHIOETbCS MNEPETBOPEHHS ONTUYHUX CHUTHAIIB B
CJIEKTPUYHI.

[lepeamiacuiitoBay MOHTYETHCS pa3oM 3 doTonpuiiMayeM, AJis 301UIbIIECHHS
CUTHAly, 1O oOTpuMmyeTbca. CurHan mnorpamisie B OJ0K  0OpoOkH, [e
€JIEKTPOCUTHAJI ~ OOpOOJIAEThCS, CTBOPIOETHCS  peQuieKTorpama, sKa  Tex
o0poOJsieThCsL Ta MPOBOAATHCS BUMIpOBaHHs. PeduiekTorpama morpamiise Ha
JUCIUIEH, MiCII YOTO Ha HhOMY B1JIOOpaXaroThCsl pe3yIbTaTH BUMIPIOBAHb.

JIJisi 3MEHIIIEHHs IIyMiB Ta PO3IIMPEHHS Jiana3oHy, B OJoii 0OpoOKH
30epiratoThCs JJaHHI 0aratbOX BiIOUTUX CUTHAJIIB.

[Mpuntun nii pednexkromerpy. [lpucTpiii migkmodaeTbes 10 ApoTy. Jlazep
CTBOPIOE KOPOTKI IMIYJIbCH, 110 PYXAKOThCA MO APOTY, SIKIIO MPHU MPOXOKEHHI
CUTHAJIy CTBOPIOETHCS  MEpPElIKoAa, TO BIAOYBA€ThCS BIJOUTTS CHUTHAY, SKE
npwian ¢Gikcye Ta BUMIPIOE MmapaMeTpH (MOPIBHSHHS KIHIICBUX Ta TMOYATKOBHUX
MOKa3HUKIB, Yac TMPOXO/KeHHs curHaiy). Ilporpamu aHami3yroTh JaHi,
BH3HAYAIOTh BIJACTaHb JIO TMEPEIIKOJM Ta il XapakTep Ta BIANPaBIAIOTH iX Ha

JUCILIEH, J1e KOpUCTYyBad 0auUTh BC1 MOKA3HUKH.
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PediekToMeT
p d) v OnTH4YHA Mepera

Jlazep

3E2PIOE2HEA Byryy 3 COHIHHA
BONOKOE  ponogma KOHSKTODIE

Pozramyxyeay TMomxomkarra

brnok obpobru Ta
OUCIIIeH

Pucynok 2.2 - PoGota pediiekromerpy

dynkuii peduiekromerpy [20]:
- BUSIBJICHHSI TIOIIKO/KEHb Ta HEOHOPIAHOCTEH Kaberto;
- BUSIBJICHHS XapaKTepy YIIKOKEHb (OOpPUBH, KOPOTKE 3aMUKAHHS Ta 1HIIIE);
- BUMIPIOBAHHS KOE(ILIEHTY YKOPOUEHHS;
- BUSIBJICHHS TUIaBalOYMX 1€(PEKTIB;
- 3HAXOJ[KEHHS PO3TAIlyBaHHS MapajieIbHUX BiJIBOII.

PedrnexroMeTpu BUKOPUCTOBYIOTH JJIs MPOKJIAJIKK Ta HAJIMHOI eKCILTyaTalli
JHINA 3B’A3KY, CHUJIOBUX JPOTIB, APOTIB CUTHAI3AIi Ta KOHTPOJIS,, B CHUCTEMax
3B 513Ky Ta KOMIT FOTEPHUX MEpE)Kax.

[Tpu BuGOPI peduiekromerpy ciin BpaxoBysatu [20]:
- JTUHAMIYHUN fdiana3oH (MakcHMallbHa JIOBXKMHA HEOOXiJHA I BUMIPIOBaHHS
napameTpiB);
- MapaMeTpH HaBKOJIMIITHLOTO cepeoBuIia (e nmpuiaj Oyae BAKOPUCTOBYBATHUCH);
- MmapaMeTpu MEPTBUX 30H BITHOCHO 3Tacar0dMX Ta BIAOUTUX CUTHATIB (YUM iX
MEHIIIE, TUM OUIbIII TOYHA pedieKTorpama);
- KUIBKICTh pOOOYMX MOBKHH XBHJIb MPHUCTPOIO (YUM iX Oijblle, THM OiIbIIl
GyHKUIOHATBHUYN TIpUIIan);
- TaJIbHICTh CBITJIOBUX IMIYJIbCIB;

- MporpamMHe 3a0e3MeUeHHs TPUCTPOIO.
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IMnynbcHHIT MeTOA BUMIpIOBaHHS Tependadae aHami3 APOTOBOI JIiHIT MO
BIIOUTOMY IMIYJBCHOMY CHUTHAIly, B JIHIIO HAaJCHJIAETHCS CEpisl ENEKTPUUHHUX
IMITyJIbCIB, @ Ha OCIIHJIOrpaMi BIIOUTTSA BHIHO HEOTHOPIAHICTH ApoTy [22].

Ha pucynky 2.3a Ta 2.30 moOKa3aHO 3aCTOCYBaHHS IMITYJIbCHOT'O METONY B

MIPOBITHUKY.

Pucynok 2.36 — Mozenb e1eKTpUYHOro MPOBIJHUKA B pO3TUHI: R- po3nonauieHuit
orip; L-po3nozinena 1HTyKTUBHICTb; G-poBiIHICTH 130711111 C-

MDKITPOBIAHUKOBA EMHICTh

Omiunwmit omip 3amexuTh Bix R Ta G, a XBUIbOBUI Z TIPOBITHUKA 3aJICKUTh
Bix L Ta C [23].

Jliist po3paxyHKy XBUJIBOBOTO OTIOPY MPOBIIHUKA, 3aCTOCOBYETHCS opMyIa:
R+ jw-L
Z= /é, 1.2
G+ jow-C (12)
dopmyiia i1t BACOKUX YacTOT:
L
Z=|=, 1.3
~ (13)

JInst BU3HAYeHHsT KoedilieHTY BIAOUTTS 3aCTOCOBYEMO (DopMyITy:
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r=—R=_-1 —2 (1.4)

ae - xoedimieHT BinOMTTS;U - Buximuuii curHam;Ug- BinOuTwil curHan;Z, -

XBHJIBOBHI OIIp MEPIIOro NPOBIAHUKA; Z, - XBUIBOBUH OIIp JAPYroro NpoBiIHUKA.

KoeimieHnT BiAOUTTS Npu napaieabHUX HEToJIaIKax:

—Z-100

=Rz (1.5)
KoedimieHT BITOUTTS IIpH TTO3/I0BXKHIX HEMOJIAIKaX
R-100
1.
r= 7R % (1.6)

IBUAKICTH PO3NOBCIOKEHHS €JIEKTPUYHUX CUTHAJIIB BiAMOBIA€ TTOJOBHHI
IIBUJIKOCTI CBITJIa 1 MPAaKTUYHO HE 3aJCKHUTh BIJ YaCTOTH, ajieé JJisg JPOTIB 3
MaJeHbKHUMH JllaMeTpaMu Tpeba BpaxoByBaTu auchepcito. [[ns BU3HaYeHH:
BIICTAaHI 7O  TMOIIKO/J)KEHHS  BUKOPUCTOBYETHCS  IOJOBHHA  IIBUJKOCTI
PO3IMOBCIOIKEHHS, KA 3aJICKUTh BIJ THITY, KOHCTPYKIII1 130JISI1I{HOTO MaTepiamy,

JIEeIeKTPUYHOI CTaJIoi € Ta MBHAKOCTI cBiTia c. Lli 3amekHoCcTi BioOpaXkeHi y
dopmyri [23]:

VIL,M/MKC (1.7)
erel

Jie £- IeJIEKTPUYHA CTalla; ¢ — MIBUIKICTh CBITIA.
Biacranp 10 MOMIKOHKEHHS BU3HAYAETHCS 32 POPMYIIOHO:
M (1.8)

Jlns  po3paxyHKy BHCOKoYacToTHOro (wlL>R) 3aracaHis Ipu

IMITYJTb,CHOMY METO/II BUKOPUCTOBYEThCS (hopMyia:

I, =t%, Hm/km (1.9)
JIist Han3bk04acToTHOTO ( @l > R ) KOMIOHEHTY IMITYJIBCY:
2Rz +GZZ Hir/kem (1.10)
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Kpaiiniii niama3oH BHUMIpPIOBaHb IMIYJBCHOTO METOJYy B HEMyIiHI30BAHOMY
JIPOTI 3aJICKUTH BiJl JiaMETPy KU,

Jlucriepcist B JIHISAX 3B’S3KYy 3aJI€KHUTh BiJI YACTOTH Ta MPOSBISETHCA SK

. . \" o -
3aJICKHAa B1J AOBXHWHH 3MIH i, ¢ IIOoKa3zye€, M0 KOHTPOJIbHUH IMITYJIBC IIpU

HepPEeMIIIeHH] TI0 APOTY 3MIiHIOE CBOIO IIBUAKICTH [23].

Koedimient Binourts. bByap-ska 3MiHa B OAHOPIJIHIN CTPYKTYpP1 MPU3BOIUTH
70 3MIHM 1HIYKTHBHOCTI (€EMHOCTI) Ta TPOBIIHOCTI 130JIA1ii B I TOWYIN, SKa
B1IOMBAa€ YaCTHUHY BXIJHOTO IMIYJbCYy Hazaja. KO BIAOWTO JIMIIE YaCTHHY
IMITYJIbCY, TOJ1 CUTHAJ, 10 3aJUIINBCA PyXa€ThCA /10 HACTYMHOI TOYKU BiIOUTTS
Ta TMOBEpTAaEThCA 0 npuiaay. YactuHa BiAOUTOI IMIYJIBCHOI HANpYyTd
BU3HAYAETHCS K Koe(ilieHT BigouTTs [23].

dopMyna po3paxyHKy I HapaieIbHUX MOMIKOIKEHb!

—Z

"";R 12’

% (1.11)

ae I- xoedimieHT BIAOUTTA, R;- Omp NOIIKO/UKEHHSA; Z - XapaKTePUCTUYHUM

IMIIEJTaHC Kabento.

[Ipu mapanenbHUX HEOJAHOPIAHOCTSX, BIAOUTI IMIYJIbCH 3MIHIOIOTH
MOJISIPHICTb.

[Ipun 371amax, MOCHIIOBHUX MOIIKOHKEHHSIX a00 MOMUIKax (ikCyBaHHS,

3acTOCOBYEThCs (hopmyia (1.12):
Ry

r=—s—H,
27 +R;

% (1.12)

B npomy BUNaKy KOHTPOJIBHUHN IMITYJIbC MOJSPHICTH HE 3MIHIOE.

KoHTpoapHUii iMIyJIbC MOJAHUN B APIT, MPOXOJUTH 0 HEOJHOPIAHOCTI 3
MIEBHOIO IIBHJIKICTIO PO3MOBCIODKEHHS (IS PI3HUX BHUAIB JPOTIB IIBHIKICThH
pi3Ha), Ta YacTKOBO a0O0 TMOBHICTIO BIOMTHI TMOBEPTAETHCS HA MOYATOK. SIKIIO
BIJIOMUH  4ac MPOXOJKEHHS IMIYJIbCY, MOKHa pO3paxyBaTH BIACTaHb [0

ITOIIKOJ>KCHHAI.
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lL=t-, M (1.13)

N <

) ) ) Vv )
ne |- Bigcramp BigMoBH; t- wac (B MIKpOCEKYHIAX); — - IIBHJAKICTb

2
PO3MOBCIO/IKEHHSI.
Yac MK mnepenHiMH (PpOHTaMH KOHTPOJBHOTO IMMYJbCY Ta BiIOUTOrO
IMITYJIBCY € TyK€ BOKIUBUM KpUTEpieM. B TOBrux apoTax KOHTPOIBHHUHN IMITYJIBC
MOJKE 3TJIJDKYEThCS Yepe3 3aracaHHs TakK, IO WOTO HEMOXKIMBO BHU3HAYUTH, B

[IbOMY BUIAJIKY HOTO MOPIBHIOIOTH 3 1HIIUMH JKHJIAMH, SIKIIIO TaKi € .
2.1 MeTtoau Ta NpWJIAaN JJI5 TECTYBaHHS JIiHiH 3B’ A3KY

TecTyBaHHS JiHIM 3B’SI3KYy 3M1MCHIOETBCS 3a JIONOMOIOIO BIAMOBITHUX
METO/IIB Ta MpHUJIaiB. ICHy€e IBa OCHOBHUX MIJXOJy: TECTyBaHHS Ha MOCTIMHOMY 1
3MIHHOMY CTpyMi. B CBOIO yepry TecTyBaHHs 3MIHHOTO CTPYMY BUKOPHUCTOBYETHCS
JUIs BU3HAUEHHSI MEPBUHHUX Ta BTOPUHHUX MapaMeTpiB JiHIT Ta MPOBOIUTHCA
nBoma criocobamu [20]:

1) BHUMipIOBaHHS MMaJAF0Y0T XBUIII;

2) BUMIpIOBaHHS BiAOWTOI XBHJI (MeTO pedIeKTOMETPii).

[{i meTonu MOKHA peayi3yBaTH LUISIXOM TMOpPIBHSHHS (YacTille 1HIINX
BUKOPHUCTOBYETHCSI MOCTOBUN METOJI) Ta O€3MocepeaHhOr0 BUMIPIOBAHHS XBHJIL.
MeTton TOpIBHAHHS € yX€ TOYHUM B HIMPOKOMY Jiara3oHi BUMIPIOBAHHUX
3HAYCHb.

KoHuemniisi TecTyBaHHS MEpEX CIUPAETbCS Ha B3aEMOJIIO BIIKPUTHX
CUCTEM
OSI, sixa nojiisie MpUIIaM TECTYBaHHS Mepex 3B 3Ky Ha [20]:

1) 1-it piBeHb - aHaTI3aTOPH (HiI3MYHOTO PiBHS (MYIbTUMETPH, KaOeIbHi
TecTepH, pepIeKTOMETPH AJIs METATIYHUX Ta ONTUYHHUX JPOTIB,
aHaJII3aTOPH CIIEKTPA);

2) 3 2-ro no 7-# - aHai3aTOpU BUCOKUX PiBHIB (KHUIICHHKOBI TECTEPH,

aHaJTI3aTOPH MPOTOKOJIB, MAKETH MPOrPaM).
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AHani3aTopu JIpyroro-CbOMOro piBHIB BUMIPIOIOTh MapaMeTpu IUKIIB Ta
MaKeTiB, IEPEBIPAIOTH LUTICHICTh TaHUX Ta 1X MEPETBOPEHHS.

TecTyBaHHs APOTOBUX JHIA 3B’SI3KY 3AIMCHIOETbCS 32 JIOMIOMOTOIO
a”anizatopiB ¢izuyHoro piBHs. LI mpumagm MOXKyTh OIIIHIOBATH Taki MapaMeTpH:
JIOBXKMHA JIiHII 3B’S3Ky, OIIp, 3aracaHHs, KoeQilieHT BIAOUTTSA, a TaKoX
CJICKTPUYHUN CTaH APOTOBOI JiHIT ( HEOAHOPIIHICTH APOTY, MICIIE MOIIKOKSHHSI
ninii Ta inme) [20].

BuwmiproBaui piBHS CUTHaJly BHKOPHCTOBYIOTHCS JUIsl HaJalllTyBaHb Ta
YCYHEHHSI TIOIIKO/DKEHh B CHCTEMaxX 3 METaJiYHUMH APOTaMHU, BHUMIPIOBAaHHS
3aracaHb, TApMOHIYHMX 3aBaJl (IIIyMiB).

MynbTUMETpY BUMIPIOIOTh MapaMeTpu JiHIi 3B’S3Ky MO TOCTIMHOMY Ta
3MIHHOMY CTPyMY, a MOCTH JO3BOJIAIOTh OI[IHUTHA OUIBII TOYHO TMEPBUHHI
napameTpu JiHiIM. CeJeKTUBHI BUMIpPIOBAYl 3/1aTHI OIIHIOBATH HU3BKI PIBHI
CUTHAJIIB Ta TECTYBaTH mpaiiorodi cuctemu [20].

PedrnexkromeTpu 103BOJISAIOTH TECTYBATU B 4acOBiM a00 4acTOTHIN 0OjacTi
MOIIKOJIPKEHHSI BUTOI MMapy, BU3HAYATU MPUYUHH TOIIKOKEHb, HEOTHOPITHOCTEMN

Ta 1X MMOJOKEHHA.
2.1.2 Tunu nomKoIKeHb

IMnynbCHUNM METOJT 3aCTOCOBYETHCS ISl OYyNb-IKUX BUJIB TOUIKOKCHD.
BinOyBaeThcst yepe3 3MiHy OJHOPIAHOCTI Kabento, Oy/ib-sika BiIMOBa B CUJIOBOMY
kaleni, MepexpecHa IMepenKoaa Ha ApOTi, MOLIKOHKEHHS MpPOBIIHUMKA abo
NOMUJIKA TIepe/iadi, BU3MBae 3MiHy imnenancy Z [22].

IMnienane - 11e KOMIUJIEKCHUHM, OBHUM OIIP 3MIHHOTO CTPYMY €JIEKTPUYHOTO

KOJIa 3 aKTUBHHM 1 PEaKTUBHUM oriopoM [24].

Z =R+ jX, (1.14)

ne j— MiHiManekHA OJMHWIA B YABIEHHI KomruiekcHoro umcnma (j%=-1), X —

pC€aKTHBHA CKJIaJZ0BAa, 10 TCOPECTUYHO PO3PAXOBYETHCS .
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gl L
X =27l e, (1.15)

ne T — wgacrora cumycoigampHoro curHany (I'epir); L— BIUIMB IHAYKTHBHOI

cknanosoi onopy(I'enpi), i— BILUIMB €MHICHOT cK1af0Boi (@apao™).
py p C D

Komu X >0 mnepeBaxkae BIUIMB €MHICHOI CKIaaoBoi, a komu X <0
MIEPEBAXKAE EMHICTD.

1. IlapanmenpHe NOMIKOMKEHHS (KOPOTKI 3aMHKaHHS) 3 BigoOpaKeHHSIM
r =100%, BimoOpakeHHS 3 TI€IO X aMIUTITY/I00, aje 3 MPOTHWISKHOI (a3oro. Ha

PUCYHKY 2.4 300pakeHO TapajiebHe MOIIKOHKeHHS [25].

5
Y

Pucynox 2.4 — a) pednexrorpama napajieabHOTO MOMIKOKEHHS; 0) mapaseibHe

IMTOIMKOKCHH

2. TlocniioBHE MOMIKOKEHHS (MOBHI ab00 4YacTKOBI OOpUBU) OUIBIIICTH
OTOpY HECKIHYEHHOI BEJIMYMHHU, YCl BXIiJIHI KOMIIOHEHTH HAIPyTd 3MIHHOTO

CTpyMy OYAyThb BiJIOOpakeHi 3 Ti€l0 X aMILTITy 1010 Ta (a3zoro [25].

ol e k\___,m

& II II »
6 < %
"N
. .
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Pucynok 2.5 — a) pepnexrorpama mnociiIoBHOTO MOMIKOKEHHSI; 0) MOCTiTI0BHE

ITOIIKO?KCHHA

3. HeomHOpiAHICTh IMIIEAHCY BHHHUKAIOTH SKINO 1B JUISHKH KaOemo 3
PI3HUMH  XapaKTepUCTUKAMMU IMIIEaHCYy 3’€aHaHi pa3oM. HeomgHopimHOCTI
BU3WBAIOTh YAaCTKOBE BiJOOpaKeHHS, TMEpPETaHWil CHUTHANT HE TEPEPUBAETHCS, €

KPUTHYHHAMU B APOTAX IMIYJIbCHUX CUCTEM [25].

a)  7=50 Om Z=100 Om

PucyHnok 2.6 — a) HEOTHOPIAHICTH IMIIeAaHCY; 0) pediieKkTorpama BUMIPIOBaHHS
IMITeIaHCy 3 OJMKHBOTO KIHIIS; B) pediekTorpamMa BUMIpIOBaHHS IMIIEAaHCY 3
aJbHBOI0 KIHIIS

Akmio OpiT  ONHOPIAHUN O OCTAaHHLOTO BIJOOPAXKEHHS  BIJMOBH,

B1JIOOpa)KEHHA Yepe3 BIIMOBY MOXKYTh OyTH 3MIHEHI, SIKIIO OMip OuIbIe % Z.

ITepexin xapakrepuctuunoro immnenancy Big 50 mo 100 Om, mokaszaHo sK
MO3UTHBHE B1IOOPaKEHHS.

4. HecripaBHICTb, 1110 BUKJIMKAE MApa3UTHHUM 3B'A30K HE CKJIATHO BU3HAUUTH.
IcHye pexkuTbka BUAIB HECHPABHOCTEM Mapa3UTHOTO 3B’SI3KY: peaibHi, MHHUMI,
ckinagHi. Jleski TUNM HecHpaBHOCTEH, MOXYTh OyTH 3HaWJEHI B ApOTaX, SK
OMIYHa, IHAYKTUBHA, eMHICHA. |11 oMi4HOrO 3B’sI3Ky omip Mae OyTu Ounbiie 1

KOM. IMITyTbCHMIA THIT TTOKA3y€ BiJICTaHb JIO MOIIKOPKEHHS [25].
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Pucynok 2.7 nmoka3ye oOyMOBIEHHI Mapa3uTHHUI 3B'I30K HECHPABHOCTI Ta

pedaexkTorpaMy MOIIKOKEHHS.

L 4 -
G > .
»
a) -|J=l
> .
E «
» . ]

Pucynok 2.7 - a) mapa3uTHuii 3B'130K HecnipaBHOCTIL: G- IMITyJIbCHUM T€HEPaATOP,

E- otpumyBau; 0) pediekrorpama MoK HKEHHs

Pucynok 2.7 0) mokasye, IO BUKOPHCTaHUH METOJ HE € METOAOM
BiloOpakeHHs. He3Baxkaroun Ha Te, 10 IMIIYJIbC MepenaBada 0yJio BIOOpakeHO
Ha JaJIbHHOMY KIHII JPOTY, BiH MOBEPTAETHCSA IO T€HEPATOpa, YACTHHA IMITYJIbCY
MOBEPTAETHCS YEPE3 Mapa3uTHUM 3B'I30K JI0 OYATKY APOTY Ta BiJOOpaKaeThCs Ha

nucrei [25].
2.2 [IoO0ynoBa kaHaJiB 300py iH(popMauil Bix 1aTYHUKIB

Jlist 3a6e3neueHHs KOM(POPTHOTO MPOKUBAHHS B «PO3YMHOMY JOMI» YK€
BAKJIMBUM ITyYHKTOM € BHOIp SKICHMX JaT4MKIB KOHTpoJsito. Jlns cTBOpeHHs
CIOPUSTIUBOTO  MIKPOKJIIMATy, BUKOPUCTOBYIOTh CHCTEMH KOHIUIIFOBaHHS,
BEHTWJISIIT, IPUTIAAN JJI 3BOJIOKCHHS TIOBITPSA, NAaTYMKU TEMIIEpaTypy Ta iHIIE.
Bei mi cuctemu moTtpeOyrOTh KOHTPOJISE Ta HajalllTyBaHb, a aBTOMAaTH30BaHa
CHUCTEMa «PO3YMHHUH OYIMHOK» J[I03BOJISIE KEpyBaTH yciMa MpuiajaMd Ta ix
napaMmeTpamMu 3 cMmapTdoHy abo Komm'rorepa. MokHa BCTaHOBUTH OakaHy
TEMIIepaTypy B KOXKHIMA KIMHATI OKPEMO, BKJIFOUATH OMAJICHHS 3a KUJIbKa TOJIUH JI0
MOBEPHEHHS, BKIIOYUTH CBITIIO, 3aKpUTHU a00 BIIKPUTH KaJlt031, CIIOCTEPIraTu 3a

JIOMOM B MOMEHT BIJICYTHOCTI, TaKOXX CHUCTEMa «PO3YMHUM OYIUHOK» 03BOJISE
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3a0MIa/DKYBAaTH TEIUIO Ta EJIEKTPOCHEpriro (MpaIffol0Th JIMIIE Ti MPUCTPOi, IO
NOTPiOHI B TAaHUH MOMEHT, 1HIII 3HAXO/ATHCS B PeKUMI odikyBaHHi) [26].

Cuctema 00’enHye B ce0e OKpeMi MiJACMCTEMH, KOXKHA 3 SKHX Ma€ CBOi
GYHKIIT: KITIMaT-KOHTPOJIb, OCBITICHHS, MOKapHa Oe3MeKa, BiIe0OCTIOCTEPEKEHHS
Ta 1HIIE.

Cucrtema «po3yMHUI OyTMHOK» CKJIAJA€ThCS 3 TBOX YaCTHH [27]:

1) BepxHBOi, 110 BKIIOYa€E B ceOC IIEHTPAIbHUN KOHTpOJIECP, SIKUH 00poOITIoE
CUTHAJIM, 110 HAJIXOJATh BiJ MPUIaAiB Ta BUPOOJSIE KEPYIOUl CUTHAJIM Ha OCHOBI
3aJIaHUX KOPHCTYBauyeM IMapaMeTpiB;

2) HMZKHBOI, 0 BKJIIOYA€E B ce0e JaTYMKU 1 BUKOHABYI MEXaHI3MHU.

He3zanexxno Bix GpipmMu Ta TEXHOJOT1H, CUCTEMY MOXHA MOAUIATHA HA YOTUPH
rpynu 3a (QYHKUIOHAJIBHUM NpHU3HAYeHHSAM (puc.2.8):  KIIMaT-KOHTPOJIb,
OCBITJICHHSI, O€3MeKa Ta KepyBaHHS.

BapiantiB o6magHanHg OyJauHKY ayxe OaraTo, KOKHa YaCcTHHA CTPYKTypHU
CKJIAJa€ CKIAJHy CHUCTEMY, IO JIO3BOJISiE BUPINIYBATH OyIb-AKi 3a0araHku

KOpHUCTYBaua.

dDyukii "pozymHoOro 0yamHky'"

KmiMaT-KOHTPOIIb ‘

OcBiTIIeHHA Ta CIIEKTPOHABAHTAXKECHHA

Besneka ‘

4{ OXOPOHI—I& CHCTEeMa ‘

—‘ IloxkexHa Oe3neka ‘

—‘ TexHiuna Ge3rexka ‘

PucyHok 2.8 - @yHKIIIOHAJIbHA CTPYKTYpa «PO3yMHOTO OyAUMHKY

B maniit po6oTi OyayTh pO3TASHYTI OCHOBHI MPUHITUIIN CUCTEMU, MPUIIAIH
Ta 1HII KOMIIOHEHTH, SIK1 € HAaHO1JIbII BaXJIMBUMH Ta YaCTO BUKOPHUCTOBYIOThCS B

CUCTEMI «PO3YMHUN OYJTUHOK.

3MH.

Apk.

Ne dokym.

Mionuc

Jdama

M T8 1mn.002.00.000.113

ApPK.

40




2.2.1 Bulip AaTYMKy TeMIepaTypH Ta BOJIOTOCTI

OpHi€ero 3 HaWBKIUBIMIUX (QYHKIIN «pO3yMHOTO OyIMHKY» € MOXJIHUBICTH
KepyBaTH  MIKPOKIIMAaTOM (TeMmmeparypa, KOHJMIIIIOBAHHS, 3BOJIOKCHHS,
BCHTHJIAIIAHA CHCTEMA).

Kpim kepyBaHHsS KiiMaTy B NPUMIIICHH] «PO3YMHOI0 OYJIMHKY» B HaHIN
poOoTi Oyae BU3HAUATHUCS PIBEHb TEMIIEpaTypH, BOJOTOCTI Ta THCKY 3a MEKaMu
OYJIMHKY.

JlatTunk TeMmmepaTypu Ta BoJjorocti Xiaomi temperature sensor 30upae
MOKa3HUKM MOTOYHOI'O CTAaHy IMOBITPA Ta 3BIps€ iX 13 33JaHUMHU KOPUCTYyBaueM
napaMeTpamM,  MOXE aBTOMATUYHO BKJIIOYMTH KOHJIUIIOHEp, KOJH CTajlo
CIIEKOTHO, a SIKIIO MOBITPs 3aHA/ITO CyXE - BBIMKHYTH 3BOJIOKYBad [28].

JlaTuuk B cepeauHl NPUCTPOIO JO3BOJISIE BHUMIPIOBATH TEMIIEpATypy
OTOYyIUOoro cepenouuia 3 TouHictio A0 0,3°C, a Bosorocti 3 TO4HICTIO 10 3%.

OCHOBHI XapaKTEPUCTUKH JaTUMKa BKazaHi B Ta0auii 2.1.

La

7

Pucynok 2.9 - Jlatunk Temreparypu Ta Bosiorocti Xiaomi temperature sensor

IcHye nmekinbKa clieHapiiB JaTdyMKa TeMmIeparypd Ta Bojorocti Xiaomi B
3aJIGKHOCTI Bij MOKa3HUKIB [28]:
1) sKIIO TeMIepaTypa BHIIE 3a1aHOTO 3HAYCHHS;
2) SIKIIO TeMIIepaTypa BHILE 3aaHOTO 3HAYCHHS;
3) SKIIO BOJIOTICTH BHIIE 33JaHOTO 3HAUCHHS;

4) SKIIO BOJOTICTh BHUIIE 3aJaHOTO 3HAYCHHS.
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Tabmums 2.1 — XapakrepucTrku gaTdrika Xiaomi temperature sensor [28]

Poboda TemmepaTypa Bix -20°C go 60°C
JKuBNeHHA daTapeiika CR2032
Moy 3B 43KY ZigBee

Iabapuru 35MMX 10 MM
Bara L5 Tp.

Jlis BUMIpIOBaHHS TeMIlepaTypd Ta BOJIOTOCTI B IMPUMIIIEHHI Ta 3a HOTO
MeXaMH, MOXHa BuKopucTtoByBaTH natuynku DHT11 ta DHT22. [Jatuuku Oynu
oOpaHi HEBHUIIQJKOBO, a dYepe3 iX HEBHUCOKY BapTICTh Ta MOTPiOHI TEXHIYHI
XapaKTePUCTHUKHU.

JlaHi JaTYMKM CKJIAJAIOTHhCS 3 JIBOX YAaCTUH: Pe3MCTHBHOIO JaTYMKA, 10
BUIJIAJIAE K JIBA €JIEKTPOJIM HAHECEH1 Ha MIJKJIAJKy Ta BKPUTI IapOM MaTepiaiy,
SAKUU 3MIHIOE MPOBIAHICTE B 3aJEKHOCTI BiJ BOJIOTOCTI, T4 BOCBMH OITHOIO
MIKpOKOHTpOJIEPA.

Temnepatypy BUMIpIO€ TepMICTOpP. TepMICTOp - Lie 3MIHHUN PE3UCTOP, KU
3MiHIOE CBiil OmMip 3i 3MiHOIO TeMIepaTypy. IX BUrOTOBISIOTH HIIAXOM CITiKAHHS
HaIIBIPOBITHUKOBUX MatepiaiiB (kepamika a00 MOJIIMEPH), JUIS BEIUKHX 3MiH
OMopy  TpPH HEBENMKUX 3MIHAX TEeMIepaTypd 0 J03BOJISE BHU3HAYATH
TEeMIepaTypy HaBKOJMIIHBOrO  cepemoBuina (puc.2.11). MikpokoHTposep
NpU3HAYCHUHN N7l aHaJIOTOBO-IIM(POBOTO MEPETBOPEHHS CUTHAJIB Ta BUBEICHHS
MOKa3HUKIB B 1udpoBoMmy ¢opmari. Ha pucynky 2.10 300pakeHuii mpucTpii

DHT11 ta cxemy migkmroueHHs [29].

VOO (5
R
[]F"-F“H 1Fin
MCU —+**—""{ DHT11
AFin
GHD / \\\

Vecec Data N/C GND

Pucynox 2.10 - JaTurk Temnepatypu 1 Bosorocti DHT11

DHT11 cknamaetbes 3 4otupbox mrudris [29]:
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1) VCC - wtudt no sikoMy rmojaaeThcst Hanpyra >xusieHHs (Big 3B 1o 5B);

2) Data - mrudt ans oTpuMaHHS 3HAUEHHS TEMIIEpAaTypH Ta BOJIOTOCTI 3a
IPOTOKOJIOM ITOCTIIOBHOT Iepeayi,

3) N/C - He miIKIIOYECHHIA,

4) GND - mtudT BUKOPUCTOBYETHCS IS 3a3€MIICHHS.

Tuck ‘

ITopomoxk

I
Tcic f Temmnepatypa

Pucynox 2.11 - DHT11 BumiproBaHHs TeMIepaTypu

Jlis  BUMIPIOBaHHS BOJIOTOCTI BHUKOPUCTOBYETHCS KOMIIOHEHT, SIKAU
CKIAJA€ThCsl 3 JBOX ENEKTPOMiB Ta MiAkiIaaku. I[Ilpu 3MiHI BOJOTOCTI B
HABKOJIMITHBOMY CEpPEOBUIII, 3MIHIOETHCS MPOBIAHICTh MIAKIAAKKA 200 OMIp MIXK
eJIEKTpOoJiaM, came L 3MiHa OIOpY BU3HAYa€ BOJIOTICTh CEPEIOBUILA.

OcnogHi xapaktepuctuku gatunka DHT11 3aneceni B Tabmuiio 2.2.

Tabnuus 2.2 Xapakrepuctuku garanka DHT11[29]

Jiama30H BIMIPIOBaHHA TeMIIepaTypH Bix 0°C mo 50°C
J1IBTeHHS Bi3,5105,5B
MagcHManbHa ToXII0KA +1°C

Jiama30H BIMIPIOBaHHA BOJIOTOCTI 20-90%
MaxrcHManbHa TOXIOKa T15%

Hac 34HTYBAHHA NIOKA3AaHb le.

Yac 3uyuTyBaHHS TMOKAa3HWUKIB 1 C. € OUIBII HDK JOCTaTHIM, TaK fK,

TeMIlepaTypa B MIPUMIIIICHHI HE MOKE 3MIHIOBATHCS MUTTEBO.
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Xapakrepuctukn DHT11 mnoBHICTIO BIANMOBIZAIOTH BHMOTaM JIaTddKa
BUMIPIOBAHHSA TEMIIEpaTypu Ta BOJOTOCTI B MNPUMINICHHI, aje Ha BYIHUI iX
BUKOPUCTOBYBaTH HE MO’KHA, TOMY IO, BOHM HE MPUCTOCOBAHI ISl HU3BKUX
temmepatyp [29].

JlaHH1 3 TaTYNKY MOXJIMBO MEPeIaBaTH MO0 CUTHAILHOMY JIPOTY Ha BiJICTaHb
10 20 m.

3oBHI DHT22 (puc.2.12) nyxe cxoxuit DHT11, ane BiH Tpoxu OUTBIIHIA 32
rabapuTamMu Ta 3HAYHO BIJPI3HAETHCA MO TEXHIYHMM XapakTepuctukam. DHT22
MoOXxe (DYHKIIIOHYBAaTH MpH TemIiiepaTypax 1o - 40°C Ta BUMIpIOBaTH BOJIOTICTh BiJl
0 10 99,9% [30].

[TinkmroueHHs Ta cmnoci®6 mepemaul gaHux gaTawkie DHT22 ta DHTI11
OJIHAKOBI. /{7151 BUMipIOBaHHS BOJIOTOCT1 3aCTOCOBYETHCS KOMIIOHEHT, [0 Ma€ JiBa
CJIEKTPOJU 3 BOJOTOYTPUMYIOUOKO MIAKIAIKOI0 MK HUMH. [Ipu BuUMIiproBaHHI
3MIHIOETbCA 200 MPOBIAHICTH MiAKIAAKH, ado omip MK enekrpoaamu. Lli 3miHu
00pOOJISAIOTHCS MIKPOCXEMOIO, IO TOTYE 1X JIJIST MIKPOKOHTPOJIEPA.

Hatuuk DHT22 moxHa BUKOPUCTOBYBATH JJIi MOHITOPUHTY KIIMAaTUYHUX
MOKa3HUKIB, SIK B MPUMILLIEHHI TaK 1 HA TEPUTOPIi O11s OyIUHKY, ajie MiHIMaJIbHUN
yac MK TOKa3HUKaMu OUIBIIMKA B JIBa pas3H, IO POOUTH PEAaKI0 KepyBaHHS
CUCTEMOIO  MIKPOKJIIMATY HA BUMIPIOBAHHA KJIIMAaTUYHUX TOKa3HUKIB
MOBUTBHIIIIO, TOMY KpaIlle 3aCTOCOBYBAaTH 00uIBa qaTdyrku ogHo4acHo [30].

Jlo/1aTKOBO MO’KHA 3aCTOCOBYBATH MOJIYJI, SIK1 JI03BOJISIFOTH ONTHUMI3YBATH

iX MIIKJIIOYEHHS JI0 3arajbHO1 CXEMHU «PO3YMHOTO OYIUHKYY.

Komiionenrt
30HIyBaHHI
BOJIOTOCT1

[ | Komnonent
; TeMIIepaTypHOI O
VECi¥ I w 30HIyBaHHI
TepMICTe
Data Out GND D B
N/C
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Pucynok 2.12 — Jlatuuk temneparypu i Bomorocti DHT22 [30]

Temnepatypuuil niamazoH npatunky B Mexax Big -40°C mo +125°C,
3 TouHIicTIO £0,5.

JlaTdMKk MOXKHAa BUKOPHUCTOBYBAaTH B PI3HUX METEOCTAHINIAX IS
BUMIPIOBaHHS TEMIIEpAaTypH Ta CITIBBIJHOIIEHHS BOJOTOCTI B MOBITPi, a TAKOX B
SAKOCTI TPHUCTPOI0 MOHITOPHHTY HaBKOJUIIHLOTO cepenoBumia. (OCHOBHI

xapakTtepucTuku gatauka DHT22 3aneceni B Tabnuirio 2.3.

Tabmuus 2.3 Xapakrepuctuku aarurnka DHT22 [30]

Hanpyra Bix 3,5 10 5.5 B.

CTpyM Bin0,3B 110 5.5

IIpoTokon TIOCITiZIOBHA MTepeada JaHIxX
Poboga TeMneparypa Bix -40 °C 1o 80 °C
Jliana30H BIMIpPHOBAHHS BOJIOIOCTI Bijx 0% 110 100%

To4HICTE =0,5°C 1a£= 1%

YacToTa JIICKpeTH3aIil 0.5 I'11 KOXHi JIBl CeKVHII

2.2.2 KoHTpoJib eHeproe)eKTHBHOCTI NPUCTPOIB OCBITJIEHHS

Cucrema OCBITIIEHHS OyAMHKY € OJHIEI0 3 HAWBaXJMBILIINX €JIEMEHTIB MpU
noOyZ0Bi «po3yMHOr0 OynuHKY». CEerMeHT CUCTeMHM aBTOMAaTH3allii «pO3yMHE
CBITJIO» JIO3BOJII€ HAJAIITOBYBAaTH BHYTPIIIHE 3a 30BHIIIHE OCBITJICHHS 3a
JIOTIOMOTOI0  JIUMEPIB, «PO3YMHHUX JIaMI», 110 HPaLOTh Pa3oM 3 JaTYUKaAMU
BUMIPIOBAHHS OCBITJIEHOCTI Ta WPHUCYTHOCTI KHUBOTO 00 €KTY, TiJ TEBHUX
KOPHCTYBaviB Ta OKpemi Bumaaku [31].

Hampuknan, skmo BHOYI 3’SBUIIOCS Oa)kaHHS TOICTH, B MPOLECI PyXy IO
XOJIOAWJIbHUKA, BKIIIOYAIOTHCS JIMIIE Ti JpKepena CBITIA, SIKI PO3TAIlOBaHI BiJl
CHaibHI 70 KyXHi. AOO SKIO BIACHWKA HEMAa€ BJOMAa, aBTOMATUYHO BMHKAETHCS
ciaOke MiJCBIYyBaHHS OCHOBHUX E€JIEMEHTIB OyiBJII MPU HACTaHHI TEMPSBH, SKY
BIJICTEXXYE JATYUK OCBITJICHHS. A KOJIM TOCIIOAap BITYMHSE XBIPTKY a00 BOpoTa 3a

JIOTIOMOTOI0 CTIeLIAJIbHOI OpENIOKH, BMUKAETHCS OCBITJICHHS JOPIKOK Ta OYAMHKY.
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Takox Moxe OyTH BBIMKHEHHU pPeKUM «CBATO» - KOJU TMPAIIOE BCE BUJIMYHE
ocBiTienns [32].

Skmo moaMHA TOKMHYJa OYyJWHOK Ha TpUBAIMM TEpPMIH, MOXHA
3amporpaMyBaTH CBITJIO B JIOMi, TaK, 00 BOHO BMHKAJIOCA B PI3HUX KiMHATaxX y
BUIIAJIKOBOMY MOPSAIKY, M €(eKTy MPUCYTHOCTI, II€ MOXE 3YIMUHUTH CIpPOOy
KpaJiiB MOTPANUTH JI0 TOMEIIIKaHHSI.

IcHye Garato ¢hyHKIIIH KOHTPOIO OCBITJICHHS, PO3TIISTHEMO JIESKi 3 HUX.

IIporpamyBaHHsI OCBiTJIEHHSI Ma€ IIMPOKHIL Jiana3oH HajgaimTyBaHb [32]:
- e(beKT mpUCyTHOCTI ( BUTIQJKOBA 3MiHA OCBITJICHHS B KIMHATaX);

- PaHKOBE OCBITJICHHS, IKE BMUKAETHCSI aBTOMATHYHO B TIEBHUN MTPOMIKOK Yacy;

- KOHTPOJIb OCBITJICHHS 13 3MIHOIO J100U;

- BYJINYHE OCBITJICHHA ( MIACBIYYBaHHS JIBEpE, BOPIT; OCBITJICHHS 3€JE€HUX 30H,
OKpPEMHUX €JIEMEHTIB Ta CaMOTo OyJIHHKY).

[Ipu G6axxaHHi, MOKHA HaBITh CKJIACTH MIPOTPaMy OCBITIIECHHS Ha PIK BIIEpE.

Binnasene kepyBaHHsl € HE3aMIHHUM MTOMIYHUKOM JIS JTFOJICH, 11O TTOTaHO
cebe MovYyBaroTh, JiIoeH 3 (I3UYHUMH BaJaMu Ta 3BUYaHUX KOPUCTYBAYiB.

JlucraHiliiiHe KepyBaHHS MOJXKE 3MIMCHIOBATHCS, SK BAOMAa, CHUIISIYM Ha
JIMBaHI Tak 1 3 aBTOMOOLIIsS, OyIy4H 1€ B 1I0PO31 a00 3HAXOAIUNChH Y BIAPSIKEHHI.
HaTtuckanns kHOmok Ha cMapTdoHI a00 TUTAHIIETI, MOXE OCBITUTH i i3HY
JIOpOTY ISl aBTOMOO1JISI, BBIMKHYTH CBITJIO B rapaxi Ta JESKHX KIMHAaTax, Mepli
HIX JIFOJIMHA BUIIC 3 MAIIHHH.

OCHOBHI 3aBJIaHHS CUCTEMH «PO3YMHE OCBITICHHs» [32]:

1) ekoHOMIsI €JIEKTPOEHEPT T,

2) miaTpUMKa MOCTIHHOTO (3aIporpaMOBaHOI0) PiBHS OCBITIEHOCTI;

3) B3aeMojisl Ta KOHTPOJb BCIX MPOLECIB CUCTEMHU OCBITJIICHHS (OCBITJICHHS B
MPUMIIICHH] Ta Ha MPUJIETIINA TepUTOpii 00’ €AHAH] B €IMHY CUCTEMY);

4) B3aeMO/Iis 3 3arajbHOI0 CHCTEMOIO «PO3YMHHUI OyINHOKY;

5) aBromMaTHuYHE KEPYBaHHS 3a 3aJJaHUMH TapaMeTPaMH;

6) imiTallist MPUCYTHOCTI TOCTIOAAPS;

7) YBIMKHEHHS OCBITJICHHS Ha MMOBHY MOTYXHICTb JIsI POOYIXKEHHS,
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8) 3areMHEHHs KIMHATH IIPH MIEPETIISIII TEICBI30pY;

9) cBITJIOBE CHOBIIICHHS IIPO BaXJIMBI MTOIIT;

10) xkepyBaHHS MPUPOIAHIM OCBITICHHSIM 3a JOIOMOI'OI0 YKaJI031, IITOP;
11) BignaneHe abo rojlocoBe KepyBaHHS CHCTEMOIO.

BukopucToByloun aBTOMATHU30BaHy CHCTEMY «PO3yMHE OCBITJICHHS,
MO>KHa 3aMiHUTH BuMHKadl Ha DDP nanemni.

Jns moOynoBM  CHCTEMH KEpPYBaHHS OCBITJIGHHSM JOCTaTHBO OJHOTO
KEpYIYOro Ta OJIHOTO BUKOHYIOUOI'O €JIEMEHTY. 3a3BUYail BUKOHYIOUUN €IEMEHT
Ma€ TPH CKJIANIOBI: pene, numepu, DMX- korTponepwu.

Onun 3 npukiangiB NoOyAOBH CUCTEMU «PO3YMHE OCBITIIEHHS» MPUBEICHO
Ha pUCYHKY 2.14 [34].

B nmaniii cxemi mapaMeTpu PEryJiIOBaHHsS OCBITJIICHHSM 33Jal0ThCSl 4Yepe3
DDP mnanenb, a peryitoBaHHS SCKPaBOCTI CBITJIAa 3A1MCHIOETHCS 3a JIOIIOMOTOIO
JTMMEPIB.

Humep (puc.2.13) - ue enexTpudHUid MPUCTPIid, 38 JOMOMOTOI0 IKOTO MOKHA
3MIHIOBATH CIEKTPUUHY MOTYXHICTh (kepyBatu OCBITJIIOBAJIbHUM
HaBaHTaXeHHAM). Koiu Ha namny mojaaerbcs Hampyra, AUMEpP 3MIHIOE ii piBEHb,
TUM CaMUM PETYJIIOI0YH SICKPaBICTh OCBITICHHS.

Bunaaku Bukopucranus gumepis [31]:

- JUTSI 3HMDKEHHS TTIOTOKY OCBITIICHHS TIepe] CHOM;
- 3MiHa CBITJIOBOTO OCBITJICHHSI MPUMIIIIEHHS MPU AU3aiHEPChKOMY BUKOHAHHI,

- IJIepl"OBI/II\/’I PEKUM IAJIA SHUKCHHSA CHCPrOCIIOKNBAHHSA

a)

Pucynok 2.13 — Burnsig aumepy: a) 30BHIIIHIN; 0) BHYTPILIHIN

ApPK.

M T8 1mn.002.00.000.113 47

3MH.

ApK. Ne dokym. Mionuc | 4ama



http://sutem.com.ua/7121smartbus.php

Bci enexkTpoHHI auMepu MaroTh K04 (TMEpeMUKay), SKUM KepYyeThCs
HaMIBIIPOBITHUKOBUMH TPAH3UCTOPHUMHU 200 TUPUCTOPHUMU MPUTIATAMHU.

Enexrpuunuii ctpyM Mae cuHycoigaiabHy dopmy. Jas  3MeHIeHHS
SACKpaBOCTI CBiTJIa, Ha JaMmiy Tpeba momaTu o0pi3aHy CHHYCOImy, SKY
JIBOXHAIIPABJIEHUH TUPUCTOP BIJCIKAE Y CUHYCOIAAIIbHOI XBUJIl 3MIHHOTO CTPyMY,

3d paxXyYHOK 40I'0 SMCHINYETHCA HAIIpyra, 1o XUBUTD JIAMITY.

W
v v
JlaMmH JlaMIu
DDP Cyxi | I
ITaHCTIb KOHTaKTH
I l Humep Pene
! |
[Iy1sT Knonku

Pucynok 2.14 - Cxema kepyBaHHsI OCBITJICHHSM B pO3YMHOMY OyJIMHKY

JumepamMu MOXHa peryjioBaTH JIMIIE TaJOreHHl JamMOud Ta JaMOou
pO3KapEHHs, a JAJIs JIOMIHECUEHTHHUX JIaMIl, BUKOPUCTOBY€EThCS TUIBKU 3BUYAMHE
BBIMKHCHHSI BAMKHEHHS 4yepe3 pene[34].

Takox € MOXJIMBICTb KEPYBAaHHS OCBITJICHHSM KHomNKamu. [Ipu HaTHCKaHHI,
CYXUW KOHTAKT 3aMHUKA€THCS 1 HA MOAYJIb CYXHX KOHTAKTIB IMOCTYTA€E BIAMOBITHUMN
CUTHAJI, Ha IKUH MPOrpamMyroTh PI3HOMaHITHI PeaKI(ii — BBIMKHEHHS Ta BUMKHEHHS
CBITHJIbHHKA YU TPYITH CBITUIBHHKIB [33].

Takox ICHYIOTHh JIOKQJIbHI CHCTEMH KEpPYBaHHS, 3 BUKOPUCTaHHSIM JAaTYMKIB
PYXY, IPUCYTHOCTI 1 ocBiTIeHOCTI (prc.2.15), siki MaroTh BCi HEOOX1IHI IPUCTPOT B
OJTHOMY KOpITyCl i1 aBTOMAaTHYHOIO KEpPYBaHHsS OCBITJICHHAM 3a BKa3aHUMU
napameTpaMHu.

JlokajibHa cUCTeMH KepyBAHHSA OCBITJIEHHSIM, OJUISIETHCS HA JIBA TUIIH:

1) mepeMUKaHHS MOTOYHOT OCBITJIIEHOCTI 3 IPUCYTHICTIO KOPUCTYBAYa,;
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2) nuMepyBaHHS OCBITJICHHS 3 IiITPUMKOIO TOCTIHHOT SICKPaBOCTi OCBITJICHHS Ha
poOOUYMX MICLAX Ta OPIEHTYIOUE OCBITJIICHHS 0€3 MPUCYTHOCTI KOPUCTYBAYiB.
JInst kepyBaHHS MO>KHAa BUKOPUCTOBYBATH IMPOCTHI KHONKOBHM BUMHUKAY

JUTSI PY9HOTO KEPYBaHHSI OCBITIICHHSM.

Pucynok 2.15 - JlaTuuku AJ14 JOKaIbHOI CHCTEMH KEPYBAHHS

Konmu  nmatuymkum  MOXYTh ~ KepyBaTH  OCBITJIGHHAM  Ta  IHIIMMH
HAaBAaHTAKCHHSMHM, iX BBIMKHEHHS Ta BHMHUKAaHHS HE TIOBHMHHI 3aJeXaTH BiJ
OCBITJICHOCTI.

JlokanbH1 CUCTEMH, HE MOXKYTh B IOBHOMY 00CSI31 IHTETpYBATHCS B 3arajbHy
CUCTEMY KepyBaHHA OyIUHKY, TOMY ICHYIOTh IIHHHI CHUCTEMHU KEpYBaHHS
OCBITJICHHSIM, 1110 TIPAIIOIOTh Ha PI3HUX MPOTOKOJIAX Ta IHTErPYIOTHCS B CUCTEMU
BEPXHBOIO PIBHS 3a JOIMOMOTOIO CIIeIlialbHUX HUTI031B [34].

IIluHHa cHUCTEeMHM KepyBaHHS OCBITJIEHHSIM 3HAa4YHO  PO3ILIMPIOE
MOXJIMBOCTI POOOTH cHUCTeMH 1 00’€aHye  BCl IIPOIECH B €IUHY CHCTEMY
aBToMaru3ailii (BMS).

Jloriunuii crieHapii cuctemu [35]:

1) cTBOpeHHs KaneHmaps MOAiA (IpHXid, BUXIA JIOAMHA 3 IPHUMIIIECHHS,
OCBITJICHICTB - SIKOIO OyJia 1 SIKOO CTaJia Ta iHIIe);
2) TepMIHM eKCIUTyaTallil JaMIT;
3) nucTaHIiliHEe KEPyBaHHS 3 IUIAHIIETY, CMapTHOHY;
HaitneoOxiHime oOmagHaHHS ISl IIUHHOI  CHUCTEMH  KEpyBaHHS

nepepaxoBaHO HA PUCYHKY 2.16
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O0nagHAHHA 018 MHHHOI CHCTEMHA KEPYEAHHHA

PeecTopH nodili (JaTIHKH NPHCYTHOCTI, PYXY. OCBITISHOCTI Ta {HIII)

Kepyrwui nprcTpol (GI0KH IOTIKH, KOHTPOJIEPH, IUTHO3H, aKTYATOPH)

Kepoeagi npucTpol ( CEBITHIFHHKH, KOHIHIIIOHEPH.O0ITpiBadl Ta (HIIIE)

Py4uHe KepyBaHHA ([IepeMHKAHI)

IpHcTpol AHCTAHNIHHOTO KepyBaHHA (IIyIbTH, CMAapTOHH, ILTAHIIETH, [IaHEeMi )

Pucynox 2.16 — OGnaaHaHHs I HIMHHOT CUCTEMH KEPYBaHHS

CucreMu KepyBaHHsi 3 TMPOCTHM BMHKaHHAM. JlaT4uWK OCBITJICHHS
MpaIoe HaCTYITHUM YHUHOM: KOJU JIIOJMHA 3aXOJUTh B MPUMIIICHHS, JaT4YUK ii
(IKCye 1 BUMIPIOE OCBITJICHICTD, JaJll BIH IOBTOPIOE BUMIPIOBAHHS TPU KOXKHOMY
pyci B KiMHaTi. 3a3BuWYail BpaHIll MPUPOJHOTO CBITJIA HEJOCTATHHO 1 JIATYUK
BKJIIOYA€ IITy4yHE OCBITJIIEHHA. [Iporarom 1HA 301IbIIYETHCS  KUIBKICTh
MPUPOJIHOTO CBITJIa 1 KOJM MOro CTa€ JOCTaTHHO, JATUYUK BIJKIIIOYAE JIAMIIH.
BBedepi mpuUpOAHOTO OCBITJIICHHS 3HOBY CTa€ HEJAOCTATHHO, 1 JATYUK 3HOBY
BMHKae Horo. Konu mouHa BUXOAUTH 3 KIMHATH 1 JATYMK MEepecTae ii pikcyBaTH,
ICJIsSE TAMYACOBOT 3aTPUMKH BUMHUKAETHCS ITY4YHE OCBITICHHS [35].

BrniTky, npu 10CTaTHROMY OCBITJICHHI, IITYYHE CBITJIO MOXKE HE BMUKATHCH,
THUM CaMHM 3HAYHO 3a0IA/KyBaTH €JIEKTPOEHEPTIIO.

PosrasineMo nesiki JaT4uKu pyxy Ta OCBITICHHS.

Hatuuk ocsitienocti BH1750 (puc.2.17) yacTo BHUKOpPUCTOBYETHCS B
Cy4YacHIN eJIeKTPOHIIll, HOro TepeBarol € BUKOPUCTaHHs IU(POBOro iHTEpdeicy
Ta MOXIJIMBICTH TpaIoBaTu 3 MikpokoHTposiepom 12C. Ileii matumk BiAMIHHO
NIIXOAUTh JJIS KOHTPOJIIOBAHHS PIBHA OCBITJIEHOCTI B KIMHaTi. YyTiMBUM
€JIEMEHTOM JlaTyhka € (POTOMION, SKUM CHpHiMAaE CBITIO 1 TIEPETBOPIOE HOTO B

EJIEKTPUYHUN CUTHAJL.
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Pucynok 2.17 - Jlaruuk ocBitienocti BH1750
Ocnosni xapaktepuctuku BH1750 npuseaeni B Tabnuii 2.4.

Tabmuus 2.4 — Xapakrepuctuku gaturika BH1750

UyTIIBICTE Bix | 110 65535]Ik
Hanpyra &1IBlIeHHA 24-36B
CTpYMOCIIOXKIIBAHHSA 120 MKA
CTpYMOCIIOKIBAHHSA B PeskKIIMI 0diKyBaHHA | 0,0 IMKA
BuMiproBaHa JIOBKHHA XBILII 560 BEM

TOYHICTE (BICOKE PO3IIIPEHHA) 1 JIk

ToYHICTE (HH3EKE PO3IINPeHH:) 4 JIk

AITT 16 diT

Pasom 3 pmaruukom BHI1750 gans kepyBaHHS  OCBITIIEHHS, MOTO
aBTOMATUYHOI'O YBIMKHEHHS 3aCTOCOBYEThCS 1H(pauepBoHuid Mmoayias IMD-B101-
01 (puc.2.18). Moaynb CKIaAa€TbCSI 3 BUCOKOUYTJIIMBOTO MIPOCICKTPUYHOTO
CJIEMEHTY, CXEeMH IMIJICWJIECHHd Ta OOpOOKM CHTHally, M0 3HAXOJATHCS B
FEPMETUYHOMY METAJIIYHOMY KOpIyCl, SIKMH 3aXWILEHO BIJl 30BHIIIHIX IIyMIB,
nepenajaiB TeMIEpaTypu Ta BOJOTOCTi. Moaysib MICTUTh MiJICHIIOBAY 1 (hopMyBay
IMITYJIbCIB, IPUJIATHUM JIJI TIOAa4l Ha BXOJU CTaHIAAPTHUX JIOTTYHUX €JIEMEHTIB.
[Tpunag 3a0e3neyeHO CHEIAIbHOIO ONTUKOIO, JJsi 30UIBLICHHS Jlana3oHy
qyTIHBOCTI - mnuzor0  Dpenens  (IMD-FLO1IW/G). 3a3Buyait  BOHH
3aCTOCOBYIOTBCS IIPH 1MOOYI0B1 0XOpOHHOI cuctemu [36].

OcCHOBHMMH TI€peBaraMu MOJYJIS €. BEJIUKa 30Ha YYTIMBOCTI, HEBEITUKUMA

pO3Mip, MaJie CIIOKUBAHHS €HEPrii, BUCOKA 3HOCOCTIMKICTh Ta HU3bKA I1HA.
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Pucynok 2.18 - [nppauepBonuit moxyns IMD-B101-01

[HdpauepBoHUili MOAYJIb BIAMIHHO MIAXOAWTH ISl BHUIAJKIB, B SKHX

HEO0OX1IHO BUBHAUYUTH MPUCYTHICTH 00 BIJICYTHICTh JIFOJAWMHU B KIMHATI.

Tabnuus 2.5 - OcHoBHI XapakTepucTuku MoayiiB IMD-B101-01

Hanpyra KIIBIeHHS 2,6-5.5B
CTpyMOCIIOKIIBAHHS B PEKIIMI O9IKYBaHHA 30-60 MEKA
CTpyMOCHIOKIIBAHHA 50-120 MKA
Buxinanii ctpyM 1 MA

JlanpHICTE BHABISHHA 00'eKTa (0e3 MiH3H) IMm

JaneHICTE BHABIEHH: 00'eKTa 3 IiH3010 DpeHens 5M

CMyTa MPONYCKAHHS ONTHYHOIO (DUIETpa 5-14 MEM

Pofo4a TeMneparypa Bijg -10°C go + 50°C

IcHye kinbka Moaudikaiiii MOIYJB 11 BAKOPUCTAHHS B JOJaTKaX:
1) IMD-B101-01 - momayib 3 1iu()pOBUM Ta aHAJIOIOBUM BHUXOIaMHU;

2) IMD-B102-01 — Moxaynb 3 IU(GPOBUM BHXOIOM Ta JAATYMKOM SICKPABOCTI Ha

BXx0/1 ((hoTOpE3UCTOD).

DyHKITIOHATBHA CXeMa MOAYJIIB 300pakeHa Ha pucyHky 2.20.
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DNoswnHa XBHNi [Mmem]
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Pucynok 2.19 — CnekrpanpHa XapakTepUCTHKaA ONITUYHOTO (iIbTpa

Konu temnokpoBHuit 00’€KT (JitoarHa a00 TBapHHA) MPOXOJIUTH MOB3 30HY
YYTIUBOCTI MEPIIOr0 CEHCopa, Ha MOAYNl 1H(QPAYEPBOHOTO AaTYMKA F€HEPYETHCA
JIBa 3HAYCHHS BUIPOMIHIOBAHHS, a KOJH JIOJAMHA TPOXOAWTHh 30HY YYTJIMBOCTI

MEPIIOro TaTYUKY 3HAUYCHHS BUPIBHIOIOTHCA [35].

Hma IMD-B101-01

AHaoropuit

| —- BHXIT

[4-aTamk HHi}:LCHIJmBaq H Kommapatop P

®opMyBad CHTHATY

@opMyBaHHA

. L[thprHH

JATUHKA ACKPABOCTi| | BEXLTHOIO CHIHATY BHXIT

/10 (poTOpe3ncTopa
Hms IMD-B102-01 Ho borop P

CrabimizaTop
HAIpPYTH

Pucynok 2.20 - dyHK1i0HaIbHA CXeMa

B

crucTreMax oesnexku

JTATYUKA JI03BOJISIFOTH BiJICTE)KYBaTH
MICIIC3HAXO/DKEHHS CTOPOHHIX OCi0 B IOMEIIKaHHI, a NMPH BUKOPHUCTAHHI IHX
MATYNKIB B CHCTEMAaX OCBITJIEHHS, BOHM BMHUKAIOThb CBITJIO JHIIE B 0O0JIAaCTIX

OyIMHKY, 1€ BOHO € HeoOXigHUM. OHOBJICHI JaTYMKU OCHAIIIEHI MEXaH13MOM, IO
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J03BOJIIE ~ HAJAIITOBYBATH  YYyTJIMBICTb, JJS  BHUKJIIOYEHHS  IOMUIIKOBHUX
CHpallbOBYBaHb, HAITPHUKIIA]] TIPU HASBHOCTI B OyIMHKY JIOMAIIIHIX TBAPHH.

[HdpauepBoHi AATYMKKU TIPUCYTHOCTI, Ha BIAMIHY BIiJ 1H(pauyepBOHUX
JaTYMKIB PyXy, (IKCYIOTh HaBiTh Jy:ke JIpiOHI pyXH, IO BIAOYBalOThCS B Me)Xax
pobouoi 30uK gaTunka [37].

Haitnpocrimmii iHppadyepBoHU AaTYMK PyXy MOXKE KepyBaTH, HAIPUKIIA]I,
CHCTEMOIO OCBITJICHHS, TPUMAIOUH ii BKIIOYEHOIO, TIOKH B1IOYBA€ThCA PyX B HOTO
30H1 fii, B TOH >X€ 4Yac, JaTYMK MPHUCYTHOCTI MOxe OyTH 3a0e3rnedeHuid OuIbIil
CKJIQJIHOI0 CHCTEMOIO KOHTPOJIO OCBITICHOCTI HE3aJIe)KHO BIJ PYyXY, NPOCTO
BKJIFOYAIOYH CBITJIO, KOJM CTA€ TEMHO B CHITY HAOJIM)KEHHS CYTIHKIB 32 BIKHOM.

JlaTuuk MPUCYTHOCTI MOXXE KepyBaTH PI3HUMU HOPUCTPOSAMH, OyAb TO
CUCTEMa OCBITJIICHHS, BEHTWIALIl, KOHAWI[IOHYBAHHS, apoMaTH3alii MOBITPS, 1
HaBITh CYyIIKa 111 IPOayKTiB [36].

He3anexxHo Bif THUIly HPUCTPOIO, BUXIJAHI CUTHAIH, SKI OTPUMYE NATUUK
MPUCYTHOCTI JIJI1 BKJIFOYEHHS CBITJIA, B 3aJI€AKHOCTI BiJ] HEOOX1THOCTI HAJAXOISATh
OpsIMO Ha KOHTPOJIEp, SKUM BHUJIA€ CUTHAJIM KEPYBAHHS HAa KOHTPOJIbHUM ITyHKT:
CUTHaNII3aIlifo, pene JJisl BKIIOYEHHS CBITJIa, BEHTHIALIWHY CHCTEMY, CHUCTEMY
KOHJUITIOHYBaHHS TPUMIIIICHHSI.

Buau natuymkiB pyxy B 3aJIe’KHOCTI1 BiJl OCHOBHOTO CEHCOPHOTO €JIeMEHTa:

1) iHppayepBOHI IaTYUK JJIs1 BKJIIFOUECHHS CBITIIA;
2) ynbTpa3ByKOBI JaTYHK |

3) MIKpOXBUJILOBI JaTYUKH;

4) xoMO1HOBaHI.

KpiMm Toro, icHye matuuk 3BYKY s BKJIIOUEHHs cBitia. KokeH 3 HHX
BCTAHOBJIIOETHCA B TIEBHOMY MICII 1 HallOUIbII J0Ope BUKOHYE CBOI (PYHKIT MpU
MpaBUIIBHIHN, pallioHATBHOT YCTAHOBIII.

OcHOBHI 3aBAaHHs iHppPaYepBOHKUX HaTIHKIB [37]:

1) ekoHOMIs €eKTpOeHEePrii (CBITIO FOPUTH JIMILIE KOJIU BOHO MOTPIOHO);

2) eexT mpUCyTHOCTI
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IlepeBaru:
1) migBHUIICHA TOYHICTD;
2) IUPOKUH TeMIIEpaTypHHIA Jiama30H BUKOPUCTAHHS;
3) HEeMIKIUMBUH JIJIsl TOMAITHIX TBapUH.
Henomku:
1) 3aliBa 4yTJIMBICTH 10 TOOYTOBUX MpUIIAJIIB (O0aTapei, KOHAUIIIOHEPH);
2) peakIlisi Ha COHSTYHE CBITJIO;
3) BiACYTHICTh (pikcarii 00'€KTIB, MOKPUTUX MaTepiajlaMH, 110 HE MPOIMYCKAIOTh
BUIIPOMIHIOBaHHS.
Kpame mnsa BMuKaHHs cBiTia JoMa a00 B KBapTHpPl BUKOPUCTOBYBATH
1H(payepBOHI JATYUKU PYXY, Bl HAJIWHOTO BUPOOHUKA, BOHH € OE3MEYHUMH, a

IpU MIPaBIIIBHOMY PO3TAIlyBaHHI HE MAalOTh MOMUJIKOBHX CIPallbOBYBaHb.
2.2.3 Bubip mar4ukiB urymy

[cCHyIOTP MOMEHTH, KOJM JIOAMHA, HaBITh HE MOMIYAlOYM MiAJAETHCS
BEJIMKIN KIJTBKOCTI HEOE3MEUHUX BIUIMBIB BiJl HABKOJHUIIHBOTO CBITY, IO 3 4YaCOM
CTa€e 3BMYalHOIO cnpaBoro. ONHAK CTYMIHb IIKIJAJMBOCTI HABKOJMIIHBOIO HIYMY
HE CTa€ MEHIIOO, Bl TOTO HACKIJIBKH YaCTO MU MOT0 4yeEMO Ta Ha CKUJIBKHA MU JI0
HBOTO 3BUKJIH.

[Ipunan ays TOYHOTO BUMIPIOBAHHS PIBHSI TYYHOCTI 3BYKY (CHJIU IIIyMY)
HA3WBAEThCS ImIymMmomip. BiH ckiamaeTsbcss 3 BUMIPIOBAIBHOTO MiKpo(doHa,
NIACUIIIOBaYa, (iIbTPIB AJisi KOPUTYBAHHS, JETEKTOpa Ta UU(PPOBOTo IHAUKATOPA.

CydacHl eJEeKTPOHHI BHUMIpIOBaYl IIyMy  JO3BOJISIIOTH B JESIKIA Mipi
IMITYBaTU poOOTy NpHJIaqy aHAJOrIYHO BYXY JIIOJWMHHU, CaMme€ AJIA I[bOrO 1CHYE
Ha01p QUIbTPIB, O MOAUISIOTHCS HA TaKl KaTeropii:

1) A - 3BuvaiiHwmii, cnaOKuil piBEHb HIyMY;
2) B - cwiibHUit piBeHb MIyMy;
3) C - TiIbKH iKY IIyMOBHX BILTHBIB;

4) D - urym Ha piBHI pOOOTH aBialiiHOTO ABUTYHA.
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BumiproBau mymy, MOXHa 3aCTOCOBYBATH HE JIUIIE IS BHMIPIOBAHHS
IIyMy B HABKOJIUIITHOMY CEPEOBHIIIL, aJI€ 1 JUIsI CHCTEM OXOPOHH OyIHUHKY. SIKIIIO
MiJl 9ac HECAHKIIIOHOBAHOTO MPOHMKHEHHS B OYAWMHOK, 3JIOAIN BIIKIIOYUTH BCI
CHUCTEMH BIIEOCTIOCTEPEKEHHSI a00 OJsTHE CHEIlalbHUN OMSr, B SIKOMY Kamepa
HOT0 HE MOMITUTD, AATUUK IIYMY MOXE BUSBUTH MOTO KPOKHU, a0 pyXH 1 MOAATH
CUTHAJI Ha IEHTPaJbHUNA KOMIT IOTEp, SIKUW TMOBIJOMHUTH OXOPOHHI OpraHu IMpo
MIPOHUKHEHHS B OCEII0 CTOPOHHBOT JIFOINHHU.

[Ipunan Mae KOHCTPYKIIIO, IO CKJIAJAETHCS 3 KUTBKOX OJIOKIB:aKyCTUYHOTO
natyrka (MikpodoHa) 1 BHUMIPIOBAIBHOTO OJOKYy. Enektpuunuii cTpym 3
MIKpOo(oHa (DIKCYeETbCSI BOJIBTMETPOM, MOKA3HHKU CTPYMY B1JOOpakarOThCS Ha
1HaUKaTopi 6110111, BimoOpakeHHs iH(hopmailii B 0yKBeHO-IIM(GPOBOMY BUTJISIII.

Po3risiHeMo nekinbKa aHaai3aTopiB HIyMy.

Amnamizarop cnekrpa ACCUCTEHT SIU- e BumiptoBau mymy 1-ro kiacy
TOYHOCTI, SKUH TpPU3HAYEHUW JUIsi BUMIPIOBAaHb CEpeHIX (EKBIBAJICHTHUX),
€KCIIOTEHI1aJIbHO YCEpPEeIHEHUX 1 TMIKOBUX PIBHIB 3BYKY, IH(PpPa3ByKy 1
yIbTPa3ByKy; pIBHIB 3BykoBoro TucKy (VY3]/l); piBHIB BiOpONpUCKOPEHHS
3arajpbHOi Ta JIOKaJdbHOi BiOpamii 1 pPiBHIB BIOPONPUCKOPEHHS B OKTAaBHHX 1
TPETHOKTABHUX CMYTrax 4YacTOT B Jlama3oHax 3arajibHOi Ta JIOKAJIbHOI BiOparrii
[38].

AmnamizaTop BUIIISIIAaE, SK MajorabapuTHHMII mTpuiax 3 aBTOHOMHUM
JKUBIICHHSM BIJ aKymyJsiTOpiB. BiH ckiamaeTrbcss 3 BUMIPIOBAIBHOTO  OJIOKY,
30BHIIIHBOTO MMiJICHIIOBAaYa, KOHACHCATOPHUX MIKpO(OHIB, BIOpOMEpeTBOpIOBayUa
AP38 a6o AP40.

[Tpuntun poOOTH MOISITAaE B IEPETBOPEHHI 3BYKOBOTO THUCKY 3a JOTIOMOTOIO
KOHJIEHCATOPHUX  MIKPOQOHIB (a00  mpuUCKOpEeHHS  3a  JIONOMOTOKO
BiOpomepeTBOpioBauya) B CIEKTPUYHUNA  CHUTHAJ, SKHH  0OpoOIseThCs
MikpormpoiiecopoMm. Bcest iHdopmariis mpo pexum poOOTH NpuiIaay Ta Mpoiecce
BUMIPIOBAaHHA Bi10OpakaeThbcs Ha auciuiei. B mam'sTe aHamizaTopa 3amucyeTbes
iHopMaltist Ta pe3ysbTaTH BUMiproBadb [38].

30BHIIIHIN BUTIIA aHATi3aTopa 300paxeHo Ha puc.2.21 [38].
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Pucynok 2.21 - Ananizatop ACCUCTEHT SIU

TexHiuHI XapaKTepUCTUKH aHAII3aTOpiB HaBeIeH1 B Tadmmi 2.6 [38].

Tabmums 2.6. Texaiuni xapaktepuctuku ananizatopa ACCUCTEHT SIU

Jliana3oH BIIMIPIOBAHE PIBHIB 3BYKY

Bij 20 110 150

AOcomr0THA NOXNIOKA BIMIPIOBAHE PIBHS 3BVKY =0,7 1b

UacToTHMUII J1ianla30H BIMIPIOBAHE

Bix 2 110 40000 I'm

KinpKicTE KaHATIB BIMIPHOBAHHA 3
UacTOTHHII J1ialla30H BIMIPY BiOpONPICKOPEeHH Big 0,8 1o 1250 T'g
TemMnepaTypa HABKOIIIIHEOTO [IOBITPA -10°C...+50°C

BinnocHa BoIOTicTh NoBiTpa (mmpH t 40 °C)

He OinbsIme 90%

ATmocdepHII THCK

Bizx 90 go 110 xTla

[TopratuBHMi iHTErpyr0ounii BUMiptoBad piBHs 3Byky GM1351 (puc.2.22) Bumiproe

piBeHb IIyMy 3a BOM miKanamu A 1 C, BOyJOBaHUN KOHJIEHCATOPHUIM MIKpO(POH

3abe3reuye aiana3oH BUMIpIOBaHH 3BYKy B Mexax Bia 30 mo 130 ab.

[Ipunan Moke BUMIPIOBAaTH PIBEHb IIYMYy B BUPOOHMUOMY HPHUMIIICHHI,

KUTJIOBOMY OYJMHKY, Ha BYJIMLI Ta B IHIIUX MICUSX .

- YOTUPU BeJIMKI UPPH - PIBEHDb LIYMY;

Iloka3auku Ha qUCILIE.

- HaJl HUMU yKa3aH1 OJIMHUIIl BUMIPIOBAHHS - JACITUOCIH;

- 3BepXy 3HauOK «MAX» (cTa€ aKTUBHUM MPU HATUCKAHHI KHOIIKH);

- 3BEpPXY B JIIBOMY KYTKY - TOKa3HUK 3aPSPKEHOCTI €JIEeMEHTA KUBJICHHSI.
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Pucynox 2.22 - Bumiptosau piBus mymy GM1351

UyTnuBUi €1eMEHT BUMIpIOBaya IIyMy MOKPUTHI M'SKOIO HAKJIAJKOIO, sSKa
NEPEIIKOIKAE 3a0pyAHEHb 1 3/JaTHA 3aXUCTUTH HOTO B HECUJIbHUX MEXaHIYHHUX

ITOIIKOJKCHb.

Tabmuus 2.7 TexH14H1 XapaKTepUCTUKH BUMIproBaya piBHsA mymy GM1351

Jliana3oH BIMIpPHOBaHb Bijg 30 110 130 1b;
BimMiproBaHHS 3 TOYHICTIO 110 0.1 1B

HacToTa 3BVKOBIIX XBIIIb Bl 31,5 1o 8,5k
TemnepaTypa HaBKOIIIIHEOIO IIOBITPA, °C | Bix 0°C 10 40°C
BigHOCHA BOJOTICTE NOBITPA Bixg 10 mo 80 %

2.3 I'iOpuaHicTh iHTEJIEKTYaJIbHUX CHCTEM

['OpuaHi 1HTENEKTyaldbHI CHUCTEMHU — 1€ CHCTEMH, SIKI NpU BUPILICHHI
OKpEMHUX 3aJad BUKOPHUCTOBYIOTb OJIHOYACHO JEKUIbKAa METOMIB IITY4HOI'O
iHTeneKty (puc.2.23).

baratokOMNnoHEHTHI  IHTEJEKTyallbHI CHUCTEMH IHTErpyloTh B €001
pPI3HOMaHITHI 3aCO0M IITYYHOTO IHTEJEKTY B €IUHY OOYMCIIOBAIBHY MOJIEIb.
TouHICTh Ta TPABUIBHICTE POOOTH III€i CHUCTEMM 3aJE€XKHUTh BiJl MPABUIBHOCTI
poOOTH yCiX MIapiB, MPOIICHHS TNPANE3qaTHOCTI OJHOTO 3 IIMapiB  MOXKE
MOIUPUTUCA HA 1HIIN, [0 TPHU3BEAE TMOTIPIIEHh POOOTH YCI€T CHUCTEMHU.

HeoOxignicte  QopMamizaiii pi3HOMAHITHUX JaHUX 1 3HaHb Ta BHUPIMICHHS
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MMOCTABJICHUX 3aaa4d CHpusi€e CTBOPCHHIO 0araTOKOMIOHEHTHHX iHTCHeKTyaJILHI/IX

CHCTEM, SIKi B3a€MOJIIIOTh MiXk co0o10 [39].

OCHOBHI METOAHR IITYIHOI'O IHTEJIEKTY

ExcnepTHi cCHCTEMH

[ITTyuna HelipoHHA MepeKa

HewiTka 1orika

| TeHETHYHI alTOpHTMH |

—{ ACOIIIaTHRHI TIPABHIA ‘

— AmariTIamEi Mofem |

—{ IviTamifsl IMTYUIHI MOEI ‘

Pucynok 2.23 - Metoau mITy4HOTO IHTENEKTY

['iOpuaHi 1HTENEKTyalbH1 CHCTEMHU JI03BOJISIIOTh BUKOPUCTOBYBATH TIEpPEBaru
TPagUIIMHUX 3acO0IB INTYYHOTO IHTEJICKTY, JOJIAI0YM JesAKl I1X HEOJIKH 1
JIO3BOJISIIOYM BUPILIYBAaTH 3a7adl, sIKI HE BHUPIMIYIOTbCA OKPEMHMH METOJaMU
mMTy4yHOrO 1iHTEeNnekTy. Ha MoYaTKy, TIOpUIHUNA MIOXi[g mependavdyBaB
BUKOPUCTAaHHSA KOMOIHAIIM €KCIEPTHUX CUCTEM Ta HEUPOHHUX 3aB’sI3KIB, OJIHAK 3

JacoM 3’ IBHJIMCS HOBI MIIXOOU Ta METOIH.
2.3.1 Knacudikauisi riopuaHux iHTe1eKTyaJIbHUX CHCTEM

['iOpuaHi IHTENEKTya IbH1 CUCTEMH MOKHA KIacu(iKyBaTH B 3aJI€KHOCTI Bij

apxitekrypu (puc.2.24) [39].

Knacadikania iATe1eKTYAILHHEX TOPHEAEAX CACTEM
(B 3aNE€KHOCTI BLT apXiTEKTYPH)

xoMOiHOBaHI (combination)

iHTerporaHi (integration)

00'eauani (fusion)

4‘ acoliaTHeHI (association) ‘
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Pucynok 2.24 - Knacudikaiis iHTeIeKTyaJIbHUX FOPUAHUX CHCTEM

Takox icHye, mie OAWH THUMN TIOPUAHOI 1HTENEKTYyaJllbHOI CHUCTEMH, SKHl
MOKHA Ha3BaTH po3nogijienor (distributed) — cucrema, ska moxke 30epiratu
iHopMallito B po3MOAUICHUX 0a3ax, sika JOCTYIMHHUX dYepe3 TII00albHy MEpeKy
Internet. Apxitektypa ribpuaHoi iH(OpMaliifHOT CUCTEMH PO3MOJIICHOTO THITY

300pakeHO Ha pucyHkKy 2.25 [39].

Cmenst
T

Pucynox 2.25 - Apxitekrypa riopuanoi [C po3noiisieHoro TUmy

Ha pucynky 2.26 300pakeHi THUIU apXITEKTyp TiOpuaHUX 1HGOpMAIITHUX

N

CHCTCM.

KomOiHOBaHa [HTerpoBaHa
=il .
O6'enHana AcoIiaTHBHa

Pucynox 2.26 - Tumnu apxiTekTypu riopuHo1 iHhOpMaIliitHOT cucTeMH

Kom0inoBani - riOpuaHl €KCHEpTHI CUCTEMH, IHTErpauis eKCIepTHUX 1
HEHPOHHHUX MEpeX, 10 3’ €THYIOTh, K (opmamizyemi Tak 1 Hedopmamizyemi (B
eKCIIEPTHUX Ta HEHPOHHUX MEPEKAX).

[Ipuknany cucTemMu: eKCriepTHa CHCTEMa aIaliTUBHOTO HABYaHHS, Ti0OpHIHA

eKCIIepTHA CHUCTEeMa JIJIi MEIWYHOI JIarHOCTUKU Ta aHeCcTe3l0JIorii, 1o
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CKJIQIa€ThCS 3 HEMPOHHOI MEpexki, HEYITKOI eKCHEepTHOI CHUCTEMHU, MOIYJb
NPUMHATTS Ta MOSCHEHHS PILICHb.

Heliponna mepeska cripusie MIBUAKOMY HaBYaHHIO, B TOM Yac sIK €KCIEpTHA
CHUCTeMa JI03BOJISIE BHMKOHATH IHTEPIPETAI[I0 HEYITKUX JaHUX 1 TMOSICHUTU
OTpUMaHE PIIICHHS.

Heuitka ekcniepTHa cuctema noOyoBaHa Ha OCHOBI 3HaHb, SIK1 BIPOBAKEH1
B HaBYAJIbHY HEHPOHY MEpPEKy, PO3B’SI30K OTPUMAHUNA CHUCTEMOIO, JIETKUN ISt
PO3yMiHHS, OCKUIbKM MpaBuiia B (opMaTi BUKOPUCTOBYIOTh NMPHUPOAHY MOBY.
BxigHi maHi MOTpamuisioTh 4Yepe3 eKCIEepPTHY Ta HEHPOHHY Mepexi, a BUXIJIHI
MOTPATUIAIOTh Ha BX1J MOAYJIS, [0 3HAXOIUTH Ta MOSICHIOE BIAOBIIb HA MTUTAHHS.

B iHTerpoBaHmMx riOpuaHUX CHUCTEMax 3aliMa€e Ba)JIMBE MICIE MOJYJIb-
IHTErpaTop, KUl B 3aJ€KHOCTI BiJ LIUIEH Ta IEBHUX YMOB BUPIIICHHS 3aBIaHHS,
oOupae g PyHKIIOHYBaHHS 1HTEJIEKTyalbHI MOy, 1110 BXOJASTh B CUCTEMY Ta
00’ €IHYIOTh BIATYKH 3a1isHUX Moy IiB [39].

[Ipuknan cucteMu: cucTemMa Jjisi CTBOPEHHS TPAEKTOPIi pyXy poOOTIB.

Cucrema € IHTErpylOUMM MOAYJEM, IO TOB’A3aHUM 3  IHIIMMHU
KOMIOHEHTaMu Ti0puaHoi cuctemu. JlomomixkHi miacuctemMu ( 0a3u JaHUX,
reoiHopMalliifHi CUCTEMH) € JIaHKaMH, 10 TMOB’SI3YIOTh €KCIEPTHY CHUCTEMY 3
30BHINIHIMH 0a3aMU JTaHUX Ta TeoiH(pOpMaIiiHUMU CUCTEMaMH.

OYHKI[IOHYBaHHS CUCTEMH 3aCHOBAHO Ha BHKOPHUCTAHHI aJITOPUTMIB 3
BUKOPUCTAHHSAM IHIYKIIMHOTO JepeBa (TeHEpye TMpaBHiia Ha OCHOBI 3pa3KiB
Ha0OpiB NaHMX), ICHYIOYl MpaBwia mpomnoHye ekcrnepT. CTpykTypa JepeBa €
MPAKTUYHO 1/1€aJIbHOI0, TOMY, KUIBKICTh 3alUTIB € MiHIMAJIbHOIO.

[HTenekTyanpHa cucTteMa JUisl CTBOPEHHS IUIaHy PyXiB poOOTIB BKIIIOYAE B
cebe OpieHTOBaHY Ha 00’e€kT 0a3y 3HaHb JJIsi MOJCIIIOBAHHS HABKOJIMIIIHHOTO
CepeIOBHILA Ta aJaNTUBHUI aJTOPUTM IJIaHYBaHHA pyxiB. CucTemMa CKJIaJaeThes 3
YOTUPHOX MOJYJIB: TUIaHyBaJIbHUKA, IOMIYHHUKIB, BUKOHABIIIB PyXY Ta KEpyK4oro
HEeHTpy. B cucTeMi BHKOPHUCTOBYETHCS CIPOINEHA CXeMa HEYITKOTO BUBOAY JIS

BHU3HA4YCHHA I[I/ICTaHI_[ﬁ A0 IICPCUHIKOAN Ta HMIMPUHU HUIAXY.
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XapakTepHOIO OCOOIUBICTIO 00’€IHAHMX TIOPUAHUX IHTEIEKTYaJIbHHUX
CHUCTEM € HEHPOHHI MEpeXi Ta F€HETUYHI aJTOPUTMHU, IO 3/aTHI JO HABYAHHS Ta
amanrtamii 3a gomoMororo onrumizamii. [loegmanHs 1UX METOMIB 3 1HIIUMU
METOJJaMU IITYYHOTO IHTEJEKTY JIO3BOJISIIOTH 301IbIIYBAaTH €(EKTUBHICTh iX
3110HOCTEN 10 HaBYaHHS.

[Ipuknan: riOpuaHa eKCepTHA CUCTEMa JUIsl BUSIBIICHHS HECIPaBHOCTEH B
CHEPreTUYHUX CHCTEMax

Cucrema sl BHU3HAUEHHS HECNHPABHOCTEH B EHEPreTUYHHX CHCTEMax
CKJIQIa€ThCSl 3 MOJYJIB BXOJy Ta BUXOAY. BUXiIHUN MOIyNb MpHU3HAYCHUN IS
OIIIHKM MICIIE3HAXO/HKCHHSI Ta THUIY HECTPABHOCTECH 3a JOMOMOTOI0 INTYYHOI
HEHpOHHOI Mepexi (OararomapoBocTi TepcUnTpoHy). B ganiit  cucremi
3aCTOCOBYIOTBCS MOJAYJI, 3aCHOBaHI Ha BHUKOPUCTaHHI IUTYYHOI'O IHTEJEKTY
HEHPOHHHUX MEPEX, BIAPIZHSAIOTHCS BIJ TPAIULIMHUX BUKOPUCTAHHAM BXI1JIHOI
yMOBHU (TIEpeIyMOBH), KOJM BUXIAHUN BEKTOp MOJAETHCA HA BXiJ YMOBHOTO
MoOAyJig. BUxigHuii curaai yMOBHOTO MOJTYJISI IOJIA€ThCS HA BX1]] HEUPOHHOT.

Cucrema BUKOPUCTOBYE JIBa METOTH:

1) mBunke neperBopeHHst Oyp’e i1t BAMIPIOBAHHS BIAXWICHb CTPYMY;
2) neTepMiHOBAaHY HEIHIHHY KJIAacTepU3allifo JUIs pPe3yibTaTiB, OTPUMaHHUX
nepeTBopeHHsIM Pyp'e.

AcomiaTuBHI TIOpUAHI 1HTENEKTyallbHI CHUCTEMH, MependadaroTh, IO
IHTEJIEKTyaJIbHI MOJIyJIi, MOXYTh MpAIfOBATH SIK CaMOCTIHHO, TaKk 1 pa3oM 3
iHmMME MoayisiMu. CUCTEMH ILOTO THIY, HA JaHWA MOMEHT, € HEIOCTAaTHBHO
HAJIHHUMHU Ta HE MAIOTh BEJIMKOTO MOIIUPEHHS.

Po3noaisieni riOpuaHi 1HTEIEKTyajdbHI CHUCTEMH MAalOThb MYJIbTHAr€HTHHM
MiAX17 B 00J1aCTi PO3MOAIIEHOTO MITYYHOIO 1HTENEKTY. B TaHOMY MiJIXO0A1 KOXKEH
(GYHKIIOHATBHUM 1HTEJIEKTyaJbHUN MOIYJb IMPAIIO€ CAMOCTIHHO Ta B3a€EMOJIIE 3
IHIIIMMHU MOAYJISIMH IIITXOM TIepeiadi MoBiIoMIIeHHs yepe3 Mepexy [39].

B npoueci nepeTBOpeHHs 1HTENEKTyalbHI MOYJl MOXYTh OyTH JOMOBHEHI
KepYIOYUMHU 1 KOMYHIKATHUBHUMHU 3HAHHSIMHU, HEOOXITHUMHU IS iX 00'€HaHHS B

MYJIbTHAr€HTHY 1HTEJIEKTYaJIbHY PO3IOIJIEHY CUCTEMY.
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[Tpuxnan: cucteMa HaBYAHHS BUUTEIIB HOBUM TEXHOJIOTISIM.

[HTenekTyanpHa HaByYaldbHA CHCTEMa 3aCHOBAaHA Ha EKCIEPTHIA CHCTEMI,
CHOpSAMOBAaHOI Ha YIpaBIIHHS I[pollecoM HaBuyaHHSA. EkcrnepTHa cucrema
BUKOPUCTOBYE  (opmani3M  TiOpUIHOTO  TOAAHHA  3HAaHb,  HA3BAHOTO
HEeHponpaBUIaMu.

KoMnoHeHTH cuctemMu: 1OMEH 3HaHb (CKJIAJA€TbCsl 3: IOHATH, 3HAaHb,
KypCOBHUX OJIOKiB), MOJIE1 KOPUCTyBaya, MeJaroriyia MoJiejib, MalliHa JIOTTYHOTO
BHCHOBKY, iHTepdeiic. Kypcoi 611oku mMicTsaTh MaTepian y Bursiai Web-crpanwi.
Mopeni KopucTyBauiB BUKOPUCTOBYIOThCA JJIsl 3aMKCy 1HQOpMaIlii, OB’ s13aHOT 3
KOPHCTYBa4eM, OHOBIIOIOTHCS B MTPOLIEC] HABYAHHS.

dopmaT mnoAaHHSA 3HAHb B EKCIEPTHIN cHCTeMI 3acHOBaHHMH Ha
HelponpaBuiax, TIOpUAHUX TMpaBUIIaX, IHTErPYIOYUX CUMBOJIYHI TpaBWiIa 3
HelipooOuncmoBaHHsIMU. HelponpaBuna CTBOPIOIOTHCS HAa OCHOBI €MITIPUYHUX
naHuX (HaBUaJIbHUX I1a0JIOHIB) a00 HAa OCHOBI CHMBOJIYHUX TMpaBui. Kokhe
HEHPONpPAaBWJIO 1HAWBIIyalbHO BHBYAETHCA 33 JIONOMOIOK  CIELIAJIBHOTO

anroputmy [39].
2.3.2. IlopiBHSIHHSA APOTOBOI i 6€3IPOTOBOI TEXHOJIOTIii

TexHoJOr1i, 10 3aCTOCOBYIOTHCS B CHCTEMI «PO3YMHHUH OYIWHOK» IO
3aco0y nepeaavi CUrHajay MOJAUISIIOTECS Ha IPOTOBI Ta O€3IpOTOBI

JlpoToBa Mepexa J03BOJISIE TTOBHICTIO aBTOMATU3yBaTH KEPYBAHHS OCEJICIO -
OCBITJICHHSIM, OMAJICHHSM, KIJIIMAaT-KOHTPOJIEM (KOHJIWIIOHYBAaHHS, BEHTHIISLIIS,
3BOJIOKCHHSI), CUCTEMaMU OXOPOHM 1 Oe3MeKu, KJIIMaT KOHTPOJb Ta TMOJIMBAHHS
KBITIB B CaJly, MyJbTUME/1A.

Mo>xJIMBOCTI 0€3/IpOTOBOI TEXHOJIOTIi HaXKallb CHUJIBHO OOMEXEHI, 3a3BUYail
BOHA MOK€ KEPYBaTH TIJILKH OCBITJICHHSAM, OTIAJICHHSIM 1 IIITOPAMH.

Ha croronHimHiil 1eHb MPOBiAHA TEXHOJIOTisI € HAIIMHOIO 1 IIBUJIKICHOIO
Ta Ma€ MPAKTUYHO HEOOMEXKEHI MOMJIMBOCTI MO PO3IIUPEHHIO CHUCTEMHU 1
3aXMIIEHICTh MEPEXKI, TAKOXK BOHA HE 3aJICKUTh BiJl pOOOTH aBTOHOMHUX JKEpel

JKUBJICHHSI, TOMY III0 HE BUKOpPUCTOBYE iX. IIpoBigHa cucTteMa BiJICIIIJIKOBYE
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CTaTyCH BCIX MPHUCTPOIB, aJKE BC1 MPUCTPOI B CHCTEMI B3aEMOIIFOTh OJIUH 3 OJHUM
B PEXKHUMI OHJIAIH, 1 IIeH 3B'A30K HE 3aJIe)KUTh HE BIJ JKEpeNa KUBJICHHS, HE BiJl
BIJICTaH1 MI’)K HUMH.

['onmoBHUMHK  HeJOJIKaMH  TIPOBIAHOI  TEXHOJOTII €  HEOOXITHICTH
MPOKJIaJIeHHS KabeIbHOI MEepeKi Ta 301IbIIIEHHS KITBKOCTI KabeliB B CUCTEMI, aJie
JUISL BEJIMKUX 1 CKJIAJHUX OO'€KTIB allbTEpPHATUBU MPOCTO HE IicHye. MoHTax
CUCTeMH Ha ITX 00'ekTax 3aiimae Oararo yacy, abo B3araji HEMOMJIUBUIA.

[lepeBaraMu TIPOBIIHOI CHUCTEMHU €: THYYKICTh II€pEHAJIAIITOBYBaHHS,
HApOIIyBaHHAM (yHKIIOHaTa 1 BIACYTHICTh HEOOXIAHOCTI 1i MMOAANBIIOTO
00CIIyTOBYBaHHSI, a TAKOXX BUCOKA HAAIHHICTD.

VY 6e31poTOBOMY «pPO3yMHOMY OYAMHKY», SIK MPaBUIIO, BUKOPUCTOBYIOTHCS
TaKl NPOTOK0JIM 0e31poTOBOro 3B's13Ky: Z-Wave 1 ZigBee , Insteon.

Z-\Wave — 6e31p0oToBUi MPOTOKOJI 3B’SI3KYy CUCTEM aBTOMATHU3allli OyJAUHKY,
po3po0IeHUH IS TUCTaHIiHOTO KepyBaHHs [40].

Ha Bigminy Big ctanaaptiB nepenayi nanux |[EEE 802.11, mo npamrorors Ha
vacroti 2.4 I'T' (ZigBee, Wi-Fi, Bluetooth), Z-Wave mnpaiitoe B aiana3oHi 4acToT
a0 1 ITu, mo oOyMOBIIEHO MajoOK KUIBKICTIO JKEpena MepemKko. Takox
BUKOPUCTAHHS YacTOT HU3BKOTO Jiama3oHy J03BOJISIE 3a0IIa/KyBaTH EHEPTIIO.
PamioxBwii, Ha SKUX TMPAIIOIOTh MPWIaaAd TpoToKony Z-Wave, MamomoTyXHi 1
Oe3MeyH1 AJis 3I0POB's, 110 TEX € Ay>KE BAKIUBUM (DAKTOPOM.

OcobmuBicTh Z-Wave B TOMy, II0 MPHUCTPOi € MOBHICTIO aBTOHOMHHUMHU 1
HE3QICKHUMH OJWH Big omHoro. Z-Wave wmae xomipuacty Mepexy (Mesh
Network) - koxxeH npuCTpiii, 103BOJIIE OTPUMYBATH Ta MepeaaBaT iH(Gopmalriro,
3'€THYIOYHCH 3 IHIUM MIPUCTPOEM depe3 0e31pOTOBY MEPEXKY Ha PaioyacToTax.

['0710BHUM KOMITOHEHTOM CHUCTEMH € IEHTPaTbHUI KOHTPOJIEp, IO Kepye
IHITUMU  TIPUCTPOSIMH  Y€pe3 MEPEKY, B SKIM 11 eJIeMEHTH OOMIHIOIOTHCS
iHdopmartiiero, came 1€ rapaHTye Oe3mepebiiiHy poOOTy  aBTOMATH30BaHOI
CHUCTEMH, HaBIiTh, SKIIO BUXOJUTH 3 JaAy OJHWH 3 MPUCTPOiB. Takok KOHTpOJEp
30epirae Mepexy MapuUIpyTiB, MO SKUX TEPENarOThCs JaHl MK MPUCTPOSIMH B

Mepexi 1 Mpu 1HILIaTI3a1[il HOBUX MPUCTPOIB BIH 3aMaM'sITOBYE iX pO3TalllyBaHHS.
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B mpoTokoni mependaueHo MBOCTOPOHHIN 3B'SI30K MK €JIeMEHTaMH (KOJU OJINH
npuiaj nepesae HmoMy iHQOopMarlio, Ipyruil TOBUHEH MOCTIATH CUTHAI Mpo il
orpumanHi) [40].

Z-Wave BUKOPHUCTOBY€ BJIACHY MOBY KOAYBaHHS, YHIKQJbHY JJI1 KOXKHOT
OKpeMOi1 CUCTEeMH, TOMY HiXTO CTOPOHHIM HE 3MOXE «ITiMOPSIKYBATH MPHIAIH
IHIIIOMY KOHTPOJIepy ab0 Balll KOHTpoJIep - cBoeMy cMaptdony [40].

B ocHoBi npotokony Z-Wave JIeXuTh KOMIPDKOBAa Mepexka, B sKii KOXKEH
BYy30J1 a00 MPUCTPIA MOKE NMPUUMATH 1 MEpeaaBaTd CUTHAIM 1HIIUX IMPUCTPOIB

MepeKi, BUKOPUCTOBYIOUH MTPOMIXKHI1 CyCiaH1 By3nu (puc. 2.27).

. ITepBHHHHIH KOHTPOJIEP ; W, e,

O BTopHHHHH KOHTpPOTIED

O KiHneBHi mpHCTpi O O

Pucynok 2.27 — By3nu mepexi npotokoiny Z-Wave nis nepeaadi iHpopmartii

[Ipyn BUHUKHEHHI MEPENIKOAM MK JBOMa HANOIMKYMMHU By3JIaMU MEpPExKi
CUTHAJI MiJIe Yepe3 IHILI BY3JIM MEPEXKi, 0 3HAXOIAThCs B paiiyci aii. Beboro B
Mepexi Moxe OyTH 10 232 BY3IiB.

Z-Wave mae (QPyHKIIIIO TMiATBEPHKCHHS JOCTABKU JaHUX - MPU OTPUMAHHI
MAKeTy JIaHUX BOHO BHCHJIA€ HAa KOHTPOJEP KOMaHIY-MATBEPIKEHHS, SKIIO
KOMaH/1a He IPUXOUTh TO MAKET IaHUX BIANPABISETHCA LIE Pas.

KoHTposiepn mnoauisitoTbesi Ha: CTaTUYHI (LEHTPaJbHUM KOHTpOJIEp) 1
nopTaTtuBHI (MyJbT AMCTAHLIMHOTO KepyBaHHs). LleHTpanbHUN KOHTposep -

MPUCTPIA, MIAKITIOUEHUNA O MEPEXi ENEKTPOKUBICHHS, SKUM Mae€ HE3MIHHY
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anpeca B Mepexi (mepemae Ta oTpuMye KOMaHIH). IlyabT JUCTaHIIHHOTO
KepyBaHHS HE Ma€ TOCTIHHOI ajapecu B MeEpexl (MOXe TIIbKUA BIANPaBUTH
KOMaH/IM).

[lepeBaru nporokony Z-Wave:
1) mudpyBanHs 115 3amo0iraHHs KJIOHYBaHHS Ta 3JI0MY MEPExKi;
2) CyMICHICTb 3 PUCTPOSIMU Bij pisHUX BUpoOHHMKIB (B Z-Wave Alliance);
3) nerke macmTa0yBaHHS Ta PO3IIMPEHHS HOBUMH ITPUCTPOSIMH.

Henoniku nporokony Z-Wave :
1) He Moke mepeaaBaty 3ByK Ta rpadivni 300paxkeHHs (mBuakocti 100 kbit/c);
2) oOMexeHHH paaiyc aii (BUKOPUCTAHHS ITOBTOPIOBAYIB KaOeiB).

ZigBee  mpoTOKOJI BEPXHBOTO piBHA, IO 0a3yeTbcs Ha OE3APOTOBOMY
cranaapti [EEE 802.15.4.
[Tpotokon ZigBee BukopucToByroThes [41]:

1) i AgoMaimiHbOi aBTOMAaTW3allii (OCBITJICHHS, TEMIIEpaTypHUH KOHTPOJIb,
OXOpoHa Ta Oe3reka, Mejia, JaTYMKUA BOJIU, EHEPrii, 3aIUMIICHHS);
2) B IPOMHUCIIOBOMY KOHTPOJII (KOHTPOJIb MPOLIECCIB, MPOMHUCIIOBUX MPUCTPOIB);
3) Bo BOyJJOBaHUX JaTYUKAX;
4) crioBIIIEHH] PO BTOPTHEHHS a00 3aIUMJICHHS,
5) OymiBHUIITBI (MOHITOPUHT €HEPTii, OCBITJIICHHS, KOHTPOJIb TIOCTYITY).

Haxanp 1eit craHmapt He 3a0e3nedye CyMICHICTh — OOJaJHaHHSA,
BUTOTOBJICHOTO PI3HUMH BUPOOHUKAMH, IO BXOSTH /10 JIbSHCY.

ZigBee mnpucTpoi MNOAUISIOTBCS HAa TPU KaTeropii: KOOPAUHATOD,
MapuIpyTU3aTop, KiHIeBwid npuctpiii [41].

Koopaunarop — npucTpiid, 1o 3amyckae Mepexy, 30epirae iHhopmailito mpo
Hei, 30epirae kitoui 6e3neku, GopMye NUIIXU JpeBa MEPEXi, MOXKE 3B'A3yBaTHUCS 3
THITUMU MEPEIKAMH.

MapmipyTtu3zatop - IpUCTPIi, KU BUKOHYE (DYHKITIFO Tepeaadi JaHuX MK

B1JIJTAJICHUMH OJIUH BiJ] OJTHOTO MPUCTPOSIMH B MEPEXKI.
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Kinuese npuctpiii - natunk abo BUMHUKAY, 110 OOMIHIOETHCS 1H(POPMAIIIETO 3
MATEPUHCHKUM BY3JIOM (KOOPAMHATOPOM, MAapIIPyTHU3aTOpOM), aje He MOXKe
niepeIaBaTy J1aHi 3 iHITUX MTPUCTPOIB.

Tomonoris mepexi ZigBee - komipyacTta, TOOTO /1aHI B MEPEKI MEePEAatOThCS

M0 JIAHIFOKKY BiJ OJHOTO TMPHUCTPOIO (MapuipyTuszaTopa) N0 iHmoro (puc.2.28)

[41]:
3AAA
' Koopaunarop ‘
O MapmpyTH3aTop

O KiHneBHii mpHCTpiit : 0000
: . ees OE3B

Pucynok 2.28 — By3mu mepexi npotokoiry ZigBee mist mepenadi indopmarrii

Ha pucynky 2.28 300paxkeHo TpUKIIaj MiIKII0YeHHs mpuctpoto. [Ipuctpiii 3
aapecom «0OE3B» nepeniakmtouaerbes sk «097Dy, a motim sik «0260». Koxxen pa3
BiJl IPUEIHYETHCS A0 PI3HUX MapIIPyTU3ATOPIB Ta OTPUMYE aAPECy.

[Tpu BUxOA1 3 JaAy OJHOTO MPUCTPOIO MEpeka MPOAOBKY€E (QYHKIIIOHYBATH.
ZigBee BukopuctoBye 16-0iTHY anpecaliito, TOOTO OJMH KOOPAMHATOP MOXKE
mpaitoBatd 3 65 536 mpucTtposiMu, a SIKII0 BUKOPUCTOBYBATH JIEKIIbKA MEPEK
ZigBee pa3oM, KUTbKICTh IPUCTPOIB MPAKTUYHO HE OOMEXKEHA.

[Tpuctpiit ZigBee Moxe MepexoauTH Bij CIUITUOTO PEXKUMY 0 aKTUBHOTO
3a 15 Mc., 3 ypaxyBaHHSIM TOTO, IO OUIBIIY YACTUHY Yacy MPUCTPIA 3HAXOAUTHCS
B CIUITYOMY PEXKHMI, OaTapeiiok BUCTaya€ Ha TPUBAJIUI Yac.

[TepeBaru mpotokony ZigBee [40]:

1) BUCOKa HaIMHICTh Ta MIBUJKUHN BIIKIIUK;

2) moAiI CUCTEMH Ha KOOPIUHATOPH, MAPIIPYTU3ATOPH, KIHIIEBI MPUCTPOT;
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3) CyMICHICTb 3 BEJIUKOO KIJTbKICTIO OOJIaTHAHHS;

Henomniku mpotokony ZigBee:

1) He 3a0e3meuye CyMiCHICTh 00J1aJIHAHHS, BUTOTOBJICHOT'O Pi3HUMH BUPOOHHUKAMH.

Skmo He 3BaXkaTH Ha el MiHyc, ZigBee € ogHuUM 3 HaWONTUMAaJIbHIIITUX
MPOTOKOJIB JJISI MPOEKTYBAHHS «PO3YMHOIO OYJIUHKY».

ZigBee, 1 Z-Wave nmiiTpuMylOTh KOMIPYACTy TOIOJIOTII0 MEpEeXi, MpOTe B
NUTAHHIX HAJAIMHOCTI Ta 3pyYHOCT] BOHHU BCE XK MOCTyMNaloThes Insteon.

Insteon - mpoTokos aBTOMaTH3aIii OYIWHKY, SKUW 3a0e3neuye mnepeaady
JaHUX BIgpa3dy MO JBOX KaHAlaX 3B'SI3Ky - JIPOTOBOMY 1 O€3IpOTOBOMY, IIE
MIPAKTUYHO BUKJIIOYAE MOKIIUBICTh BTPATH TTAKETIB.

B nportoxkouni 3B’ a3ky Insteon, koxkeH MpUCTPIid € OJTHOYACHO 1 IpUiiMadeM, i
nepenaBadeM curHainy. OTpuMaBIIM MakeT 3 Oynb-fKOro 3 KadauiB, Insteon-
MPUCTPIi aBTOMATUYHO JYOJIIO€ 111 J1aHl, MePECUIIatour iX BCIM IMOB’SI3aHUM 3 HUM
IPUCTPOSIM B 30HI1 Jiii. Buxonasuu 3 1[p0ro JBa €IeMeHTa MEpeXki, po3TalloBaHi B
PI3HHX KIHIX OCEJl, MOXYTh 0€3 MpOoOJIEMHO B3a€MOJISITH, BUKOPUCTOBYIOUH
MIPOMIXKHI TIPUCTPOI B AKOCTI ocepeaHuKkiB. Takox Insteon Mmoxke QyHKIIIOHYBaTU
0e3 BUKOPUCTAHHS IIEHTPAIBHOTO KOHTpoJiepa. Bukopucranus npotokoiy Insteon
€ HAUMPOCTIIINI BapiaHTOM 300py Ta HaJAIITyBaHHS aBTOMATU30BAHOI CHCTEMH.

Wi-Fi - IpoToKoJT SIKHif BUKOPUCTOBYETHCS HE TIABKHU JUIS MMiIKIOYCHHS 10
IHTEpPHETY aJie 1 Il KEPYBAHHS CHCTEMOIO «PO3YMHHI OYIMHOK», 0a3yeThCs Ha
o6e3nporoBomy crangapti [EEE 802.11. OcHoBHI XapaKTEepUCTUKU MPOTOKOITY

Wi-Fi nokazani B Tabmuii 2.8 [40].

Tabnuus 2.8 - OcHoBHI Xapakrepuctuku npotokoiry Wi-Fi

1TIBIIKICTE Depeiatdi JaHIIX 10 54 Moit/ ¢

Pajiyc IOKPHTTA 300 M

Pobo41i [1iana3oH 241Tn

3aBaJOCTIIIKICTE 3a/IeKHTE BUI IOTOMHIIX VMOB Ta
HAsBHOCTI (Di3IMYHIIX IepelIKo;l
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Ile#i cTanmapT 3aCTOCOBYETHCS B OCHOBHOMY JIJIS 3'€THAHHS BCIET CHCTEMH 3
MyJIETOM a00 K CMapTPOHOM, Ha IKOMY BCTAHOBJIEHO KEPYIOUU JOIATOK.

Buxopucrtanus Wi-Fi:

1) Ge3npoBiAHI pillIEHHS B TOMEIIKAHHI;

2) 30BHIIIHI Mepeki HeBeaukoro posmipy (Bim 100 mo 300 m);3) moOymosa
0€3/IpOTOBUX MOCTIB Ha JiajieKi BiJICTaHI (3 BUKOPHUCTAHHAM PETPAHCIIATOPY);

4) i TAKITIOYEHHSI TPHUCTPOIB JIEICHTPAi30BaHOI Mepexi, 3 TpUIIaJaMH,
3JIaTHUMU TpaIoBaTy 0e3 MiAKIIOYEHHS 10 HEHTPAIbHOT0 KOHTposiepa (PO3ETKU U
nepeMuKadi, mo0yToBa TEXHUKA)

Mae nonynsipHICTh B CUCTEMAX «PO3YMHHUU OyIHWHOK», aje HE MiJAXOJHUTb
JUISL CKJIQJTHUX CUCTEM.

[TepeBaru 6e3apoToBHX TexHOJoriH [40]:

1) nerma B yCTaHOBIII Ta JEICBIIIA;
2) WBUJKE PO3TOPTAHHS MEPEXKI;
3) JerKicTh HaNallTyBaHb;
4) MOOUTBHICTB.
Henoniku 6e3apoToBrx TexHojorii [40]:
1) oOMexeHHS B PYHKI[IOHATBHIX MOYKJIUBOCTSX;
2) oOMexeHM TepMiH JPKepes JKUBJICHHS
3) BIUIMB 30BHIIIHLOTO CEPEOBHUIIA HA SIKICTH 3B'SI3KY;
4) 3aJIe)KHICTh IIBUIKOCTI BiJl HABAHTAKEHHS MEPEXKI;
5) HemocTaTHs Oe3meKa Mepexi.

IIpu BHUOOpI cucTemMu aBTOMaTH3alli JTOMAUIHIX MPOLECIB B MEPILY YEpry
NOTPiOHO BU3HAYMTHCS, SKI 3aBlaHHS Ma€ BUKOHyBaTh cxema. [[ns mpocrtoi
aBTOMaTH3allli KBapTHUPU HEPAILIOHAJIBLHO KYIyBaTH 1 BCTAHOBIIIOBAaTH JIPOTOBY
cxeMy. HaBnaku, MOBHOILIIHHY CUCTEMY JIJIsl KOHTPOJIIO 3a BCIMa aCleKTaMU >KUTTS
HE MOKHa TOOyAyBaTH Ha TPOCTIA OE3POTOBOTO KOHCTPYKIII 3 MiHIMaIbHUM
Ha0oOpoM MOXUIMBOCTeH. Takok HE BapTO BUOMpATH OOJaJHAHHS JIMIIE 3a

BapTICTIO, TpeOa mioupaTu pireHHs mo PyHKI[IOHATY 1 XapaKTepUCTHUKAM.
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2. 4 ApxiTeKkTypa anapaTHHMX 3ac00iB

Jlnst moOyJOBH CHUCTEMHU KEpyBaHHS €JEMEHTaMHU «PO3YMHOTO OYAMHKY»
icHy€ 71Ba a0COJIIOTHO PI3HUX MPUHLUIK: EHTpaTi3allis Ta AeeHTpai3alis.

JlenienTpanizoBaHuii  TpUHLMI ~ KepyBaHHS  (puc.2.29)  «po3yMHUM

OYIIMHKOM» TIOJIATa€ B HE3aJekHIM poOOTI €JIeMEHTIB cUCTeMU. BOHU MOXYTh

OOMiHIOBaTHCh 1H(OpMAIlI€I0, KOMaHAaMH, aje ICHTPAIbHHUIA KOHTPOJEp TpHU

IIbOMY  BIJICYTHIM.

KOMIIOHEHTIB JIy>K€ Malll.

Buxogsun 3 1pOrO,

00UYHCITIOBAJIbHI  3aCO0M  OKpEeMHX

[Ipu npeueHTpasi3oBaHOMY MPUHIUII MPAKTHYHO

HEMOXKIIMBO pealli3yBaTH BUCOKOIHTEIIEKTYabHI alrOpUTMH KepyBaHHs [42].

uHa .anux |
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—

©

OaTHuk
KOHTaKTy
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OaTtyuk
KOHTaKTy

1
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'

[

<<<> -
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BukoHae4e BukoHae4e
pene

T

© 9

KHonka

-——>>p
T —

©
1‘.\@l/
o

KHonka Oat4uk OceitnenHs OBnagHaHHA

Pucynox 2.29 - JlenenTpanizoBaHuil MPUHIIAIT KEPYBAHHS

[lepeBaru aeneHTpatizoBanoi cucremu [42]:
1) HamifiHicTh (4epe3 BIACYTHICTh ILEHTPAJIbHOIO KOHTPOJEpa, BHUXIA 3 Jamy
OJIHOTO 200 K1JIbKOX MOAYJIIB MPAKTUYHO HE BILUIUBAE HA POOOTY CUCTEMU;
2) mpocTOoTa MPOLETYPH J0JaBaHHS HOBOTO MOJYJIS HA TUHY JTaHUX;
Henmomniku nemeHTpani3oBaHoi CHCTEMU:
1) BuCOKa BapTICTh (BIIHOCHO IICHTPATI30BAHHUX );
2) HU3bKA IIBUIKICTH POOOTH, B HACIIIZOK MMPOBEJACHHS MPOIEIypH 0OOPOOKH JTaHMX

B MOAYJIX;
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3) TeXHIYHI CKJIaJIHOCTI Ta 30UIBIICHHS PO3MIpiB CUCTEMH ( KOXKCH MPUCTPIH Mae
CBiil KOHTpOJIEp OOPOOKH TaHUX.

IlentpanizoBana abo posmnoxaiieHa cucrema (puc.2.30), KO)KEH KOMIIOHEHT
CUCTEMU 3HAXOJIUTHCS I KEPYBAHHSIM ICHTPATLHOTO KOHTpojepa abo cepBepa (
KOMIT roTepa abo MiKpoKoHTposiepa). Bci pimenHs o6po06iisie cepBep, BIH BHHOCUTD

pIIIEHHS] pOOUTH IIOCh YH Hi.

WnHa gaHux

O
O
O
©-
(=

Oatdnk  Oat4uk BuvkoHae4e BukoHaB4e
koHTakTy koHTakty ALM pene pene

| l
B &

KHonka KHonka Hat4uk OceitneHHsa O6nagHaHHA

-H

t\‘h

Pucynok 2.30 - LlenTpanizoBaHuii IpUHIMUI KEpyBaHHS

LlenTpanizoBaHui NPUHIUI € BUCOKONEPCIEKTUBHUM, SIKIIIO OpaTH B yBary
peaizailiio BUCOKOIHTEICKTyaIbHUX alnropuTmiB. [loTeHiian cuctemMu 3aeKuTh
BIl pecypciB cepBepy. KpiM KepyBaHHS CHCTEMOIO OCBITJIEHHS, OIaJeHHS,
BEHTWIALIT, O€3MeKu, cucTeMa 37aTHa BUPINIYBATH PECYPCOMICTKI 3aBIaHHS
BIZICOCTIOCTEPEKCHHS , PO3ITi3HABAHHS MOBH Ta 00pa3iB Ta iHmoro [42].

[lepeBaru 1ieHTpaIi30BaHOI CUCTEMU:

1) MOXIJTUBICTD IOOYIOBH CKJIIATHMX CHCTEM KEPYBaHHS «PO3yMHOTO OYIUHKY;
2) BHCOKa MIBHUAKICTH 00pOOKH 1H(hOpMAILil BITHOCHO AEIEHTPATI30BaHUX CUCTEM;
3) KOMITaKTHICTh, MPOCTOTA, HU3bKA BAPTICTh MOAYJIIB.

Henomniku neHTpasii3oBaHOi CUCTEMU:
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1) HamifiHICTh, TpPH BHUXOJI 3 CTPOI CepBepa, BCSA CHCTEMa IIEPECTa€
(byHKIIIOHYBaTH;

AHaJ3yloud CYKYIHICTh TMepeBar Ta HEIOJIKIB 000X MiJAXO/IB, MOXKHA
3pOoOUTH BUCHOBOK, 110 BUKOPUCTAHHS IIEHTPAII30BAHOTO Ta JEIEHTPATI30BaHOTO
MIJIXOMiB, B TOOYJIOBI CHCTEMU «PO3yMHUN OYJMHOK», OUIBII OIpaBIaHO B
HaWOLIbII BIAMOBIAAIBHUX BYy3JaX CHCTEMH «pO3yMHUM OyauHOK». Take
nyOMIOBaHHS  BUKOPHCTOBYETHCS B CHUCTEMax OCBITJICHHS, 0€3 BHUKOPHCTaHHS
JICTICHTPATI30BaHOI CHCTEMH, TIpM BUHUKHEHHI 300iB B CepBepi KepyBaHHs

OCBITJICHHSIM OyJIe HEMOKITUBHM.

2.5 Po3paxyHok BiOpaniiHOI CTIiHKICTh Ta MIIIHICTh €JIEKTPOHHUX

YaCTUH CUCTEMHU

Jlyxe BaXJIMBO B CHUCTEMI «pPO3yMHOro OyIHWHKY» HE JOIyCKaTH
TUMYacOBUM a00 OCTAaTOYHMM BUXIJ 3 Jagy 3’€IHaHb Ta 3MIHY MNapa3sUTHUX
3B’SI3K1B. ICHYIOTh Taki OHATTS, sIK BiOpalliifHa CTIHKICTh Ta BiOpalliiiHa MiIlHICTb.

BibOpamiiiHa CTIMKICTh — II€ BJIACTUBICTh 00'€ekTa IpH 3adaHiil BiOparii
BUKOHYBAaTH 3a/aHi (pyHKIII 1 30epiraTd 3HA4eHHs CBOIX MapaMeTpiB B MexXax
Hopmu [['OCT 24346-80]. Bi0Oparriiina MillHICTh — II¢ MIIHICTh TPU BiOparii Ta
nicysl IPUIUHEHHS 11 A1

MeTroto  po3paxyHKy € BHM3HA4YEHHS [IIOYMX HA EJIEeMEHTH BHUPOOY
MaKCUMAaJIbHUX MEPEBAHTAXKEHD 1 IEPEMIIIICHbD.

[lepiognuna  BiOpawist ~ XapakTepHU3yeTbCs  J1alla30HOM  YacToT,
B1IOpONMPUCKOPEHHSIM, TIEPEBAHTAKEHHSIM.

[TouaTkoB1 HaHHi:
- po3mipu apykoBanoi miati: a=130mMm;b=65mm.;h =17 mm.
- marepian JII-tekcromit ( ¥ = 2,05-10*H/nm’);
- E=2,3-10"I1Ia;
- u=0,21
- p=2050kr/™>
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- yacTOTHH nmiama3oH Biopartii 10-40 I'm.
KoedirmienT nepeBanTa)keHHS BU3HAYAETHCS, SIK CITIBBITHOIICHHS aMILTITYIH
BIOpOIIPUCKOPEHHSI Ta BIOpOMEpEeMEIICHIS:

2
n:§:47zf S, 2.1)

g 9

e N - koe(ilieHT MepeHaBaHTAXKEHHS; 8- aMIUTITy/la BIOPONPUCKOPEHHS; S -

BiGPOIEPEeMIlIIeHHS; § - IPUCKOPEHHS BitbHOTO mainus (g =9,80666 m/c?).

013
n=gg1=0013

Po3paxoByeMo Macy ApyKOBaHOI IJIaTH:
m,=a-b-h-p, (2.2)
m, =0,13-0,065-0,0017-2050-1000 =29,448r.,
Po3paxoByemo Macy enmemeHTiB mo dopmyni (2.3), ne n, =39; n,=3;
n,=30; m=32; m,=09; m=19:
m, = Z N.M; = pesucmop + mikpocxemu + konoencamop (2.3)
m, :(39-3,2)+(3-0,9)+(30-1,9) =184,5r.

Buxoasuu 3 nporo:

Kg = , (2.4)
14+ Me
mn
Ky=— _ =0138
B 14 184,5 ’
29,448
2 a’
a=rm 1+0.43-F, (2.5)
0,1302
=3,14%2[1+0,43- === =16,277
“ \/ T7970,0657
BuznaueHHs MUIIHAPUYHOT )KOPCTKOCTI IPYKOBAHO1 TIJIATH:
Eh?
D=——, 2.6
120-/7) 29
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_2,3:10".0,0017°

D= =9,851H -
12.(1-0,21%) M
Brnacha yacToTa KoMBaHb IPYKOBAHOI IJIaTH BU3HAYAETHCS MO (HOPMYITi;
Kga [Dg
= =3 2.7
¢ 2za’\ yh (2.7)

1o 7=2.0510°

¢ _013816,277
©~2-314-0,130°

f,=111Tw.

=111,107

[To dopmymi (2.8) BHU3HAYAETHCS AaMILTITY/la KOJMBaHHSA (IIPOTHHY)
JPYKOBAHOI TJIaTHM HAa BU3HAUEHIM BIACHIA 4YacTOTI 3 Jialma30HOM YacToT, IIO
BIUTMBAIOTh HA IUIaTy, MaKCHUMAaJIbHO OJW3BKOI /IO YacTOTH TMPHU 3aTaHOMY

KOe(illI€HT1 Tepe3aBaHTaKEHHS:

250
A=S5T, (2.8)
250-0,013 _
A== -2 686-107 .

KoediuienTy auHaMIYHOCTI B Jiama3oHl 4acToT BiOpallii, OJM3bKUX 0

BJIACHOT YaCTOTH KOJIMBaHb, BU3HAYAETHCA M0 hopmyii (2.10):

K, = , (2.10)

e, € - MOKa3HUK 3aracanus koauBaHb (£=0,055).

K, = ! 1,079

J(] {2 o

JluHaMIYHUM TIPOTUH JIPYKOBAHOI IUIATH MpU 30Y/KEHHI BU3HAYAETHCS MO

dbopmyoi:
S=K;-A, (2.12)
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S$=1,079-2,686-10* =3,224-10°°.

Bu3nauenHns piBHOMipHO pOSHOI[iJIGHOFO HaBaHTAXCHHS €KBIBAJCHTHOI'O

MIPOTHUHY:
C, =0,00406+0,018- |g(%j, (2.13)
0,130
C, =0,00406+0,018- Ig(o 065J 0,009
SD
p =2 2.14
°q-b (2.14)

_3,224-10°.9,851
D~ 0,009.0,065*

P, ~18811a

=187,691H/Mm°

C,=30.00479+0.018- Ig[%) , (2.15)

0,13

C, =0,00479+0,018- |g[0 =

] 0,102

MakcuMallbHUM PO3MOJAUTBHUM 3TMHAIOUMA MOMEHT PO3PaXOBYETHCS MO
dbopmyi ():
MmaX:CZ-PD-bZ, (2.16)
M. =0,102-188-0,065% =0,081H
MakcuMalnbHe TMHaM1YHE 3HAaU€HHSI BUTUHY BU3HAYAEThCS:

6-M
o= 25

(2.17)

6-0.081
__ 60081 _ 41650
Tmax = 500172107 a

J11st mepeBipKu YMOBHU BiOPOCTIHKOCTI BIOPOCTIMKOCTI:

(o] =‘;—G (2.18)

[o]= 105—58,33

[0]0 O s (2.19)
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58,3311 0,168

Jie - O Mexa BUTPHBAIOCTI marepiany( o =105 Mma); n, - nomycTUMUi 3amac
mirHOCTi (N, =1,8...2).

Buxonsuu 3 po3paxyHKiB, yMOBY BIOPOCTIHKOCT1 OyJI0 BUKOHAHO.
2.6 Po3paxyHOK eHeprocmno;KMBaHHs Bix OaTapeiiku

Pospaxyemo pexxum >kuBJeHHS Bij 3BH4aifHoi Oarapeiiku Duracell TURBO
AA B sKOMy MpHUCTpiii Mae MpaloBaTu, MO0 HKepena KUBJICHHS BUCTAYMIIO Ha
TPH POKH BUKOpucTaHHs (cTaHmapt ZigBee). B sxocti mpucTporo oOupaemo
MIKPOKOHTPOJIEp, 10 MEPIOJUYHO TMPOBOJUTH OMUTYBaHHS JAaTYMUKIB Ta
MIOBITOMJISIE PE3YJIBTATH HA OJIOK KEpyBaHHS.

ITpoBenemo po3paxyHok. bepemo 6atapeiiky Duracell TURBO AA emHicTh
Kol ckiagae 2,317A*rox.

IlepeBenemo poku B TOJVHH:

t =365-3-24 =26280200.

CepenHe COKUBaHHS MPUCTPOIO CKJIaA€ MPUOIU3HO:

2,32A4-200
26280200

=88.mxA.
Ha npuiiom abo mepenauy maHuX B CEPeIHbOMY BHTpadaeThcs 15 MA, a B
CIUISTYOMY PEKUMI1 CIIOKMBAHHS CTAHOBUTH 1MKA.
[Ipu nannx ymoBax MakCUMaldbHUN pOOOYMI UKII IPUCTPOIO CKIIAJIAE:
(0, 088MA—0,00]_MA)
15mA

3a roauHy poOOTH MPUCTPIN AKTUBHUIA MPOTITOM:

3600c¢

100%
20,88

0.03 696

-100% =0,58

-0,58% = 20,88¢.

Cepenniii yac OOMIHYy MIX TPUCTPOSIMH CKJIalae MpUOIN3HO 3 MC,

BUXOJIUTh, IO MPOTATOM | TOAMHM MPUCTPIN MOKe OyTH aKTUBOBaHO 696 pa3.
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Buxonsuu 3 po3paxyHkiB, mpu poOOTI Bi OJHIET MaTbYMKOBOI OaTapeiiku
Duracell TURBO, 6e3npoToBwmii nmpucTpii epenaroun indopmariro 696 pasie Ha
TOANHY, TOOTO TPHOIN3HO KOXKHI 4 CEeKyHAM, MOXE IMPOIPAIIOBATH TPH POKH.
Jlanuii mpuKIam po3paxyHKIB, JMEMOHCTPYE MIHIMAIBHICTh EHEPTOCIIOKHBAHHS
ZigBee puctpois.

2.7 Po3paxyHOK eJIeKTPUYHHX HABAHTAKEHb

EnexTpoeHepreTuHi HaBaHTaXEHHS BHU3HAYAIOTHCS HJIsi BCIX €JIEMEHTIB
CJIEKTPOMEPEXKi, M0 HOMIHAJIbHUM ITOKa3HUKAM HABAHTAKCHHS TNPU3BOASTH [0
3aBUIIEHHIO TOKa3HUKIB MEPEKI Ta MOTYKHOCTI TpaHchopmaTopa.

Hyxe BOKJIMBUM dbakTopom € BU3HAYCHHS PaBUIBHOCTI
CIICKTPOCHEPTCTHYHNX HABAHTAKCHb TIPH TMPOEKTYBaHHI Ta EKCIUTyaTarlii
CJIIEKTPUUHUX MEPEK.

Jist  BU3HAYEHHS  €JIEKTPOCHEPTeTUYHUX  HABAHTAKEHb  HEOOXITHO
BU3HAYMUTH KUIBKICTh €JIEKTPONPUIMAYIB Ta iX NOTYX HICTh Ta HAHMEHYBaHHS.

HalimenyBanHsI- mOOYTOBI €JIEKTpONpUiMAYi.

OG6upaeMo enexkTponpuiiMadl Ta BA3HAYAEMO iX MOTY>KHICTb:

1) enexTpuyHa TmTKa - 7 KBT;
2) xoHauiionep - 6,1 kBT;
3) po3eTkoBa Mepeka -2,8 kBT;
4) ocsitiienns - 4,5 xBT;
5) xomnpecop - 1,4 kBr;
6) enekTpoobirpisay - 2,7 xBT;
7) mikpoxBuiboBa Mmiv — 1,2 kBT.
Takox MoTpiOHO 3HATU TaK1 MTAPaAMETPU:

1) TmOTYXHICTh OJHOrO elleKTponpuiiMaua P

HOM !

Ta saraneHy s » P, =237

KBT;
2) TIOKa3HUKHU CUJIOBOI 301pKH M ;
3) koedimient Bukopuctanus K, =0,15;

4) xoedimient motyxuocti c0S=0,3, tgp=0,13;
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5) cepenne HaBaHTakeHHs: akTmBHaP ., , KBT; peaktuBHa Q

cm 2

kBAp, mnoBHny,

kB A.

BusHaueHHs cepeIHhOT aKTHBHOT TIOTYXKHOCTI (3aBaHTa)KeHA 3MiHA):

PCM = Ke ) Z PHOM’ (220)

P,, =0,15-23,7=3,555kBr.

Bu3naueHHs cepeiHbOT peaKTUBHOI NOTYKHOCTI (3aBaHTa)KeHa 3MiHA):
Q.. =F.. 190, (2.21)
Q,, =3,555-0,13=0,462xBAp.

Po3paxyHOk nmoka3HHKa CUJIOBUM 301pKU:

P

m= I;ommakc ’ (222)
HOMMIH
1€ P,iuace - TOTYKHICTh HaHOUIBIIOTO eleKTponpuiiMada B rpymi, kBt; P, . -

MOTYXHICTh HAMEHILIOTO €JIEKTpOoIpuiiMaya B rpymi, KBT.

7
m—L—2—5,833.

EdekTuBHE 4KCIIO €NeKTpONpUuiiMadiB BU3HAYAETHCS:
N, =n,*n, (2.23)

ne N, *- BiHOCHA e()EeKTUBHE YHCIIO EICKTPOIIPUIMAYiB.

OO6upaemMo HaWOIIBIIMK 32 HOMIHAJIBHOIO TMOTYKHOCTIO €JIEKTpOINpHUiiMay
rpynu Ta HAWOUIbIII EJNEKTPONpHiiMadl MOTYXHICTh SKMX CTAHOBUTH Xouda 0O
MOJIOBUHY NOTY>KHOCTI HaiO1IbIIOTO.

N =7 mIr.

BigHocHe 3HaueHHS:

n*=n, (2.24)
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P*= Z Pow » (2.25)
P*=23,7.

3a oTpuMaHuMK 3HaYeHHsIMH P* Ta N* 3a Tabnuuero Bu3Hagaemo N, *:
n.*=0,38.
3HaxoIuMO e(PEeKTHUBHE YMCIIO AJIS TPYMIH - TOOYTOBI €IeKTponpuiiMayi:

N,=0,38-7=2,66~3mT.

KoeodimienT MakcumyMy [Isi Tpymud - TMOOYTOBI e€IEKTpOIpHiiMaul,

BHU3HaA4Ya€MO 3a Ta6JII/I]_ICIO:

K yare =171,
Bu3HayaemMo MakcuMaibHy aKTUBHY, PEAKTHBHY 1 IOBHA MOTY>KHICTh:
PMCZKC = F)C,M ) KMaKC’ (2'26)

PMaKc = 31 555 11 1= 6, 079 KBT.
QMaKC = QCM Ko N 210, (227)
Qe =11-Q,,, sixmo n<10, (2.28)

QMaKc = 11 1. 0, 462 = 0, 508 KBAp

S,mz;cc = \/ Pﬂfak’c + Qiakc ’ (229)

=6,0792+0,508% =6,1xB"A.

SMLIKC
Po3paxyHOK 3HaYEHHSI MAKCUMaJIbHOTO CTPYMY':

| — SMaKc ' (2 ) 30)

Mmakce 3

-

HOM

ne U, . - HOMiHalbHa Hampyra mepexi 220 B.

| =81 _ 75094,

Maxc ,_3 - O, 22
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2.8 Po3paxyHOK HABAHTAKEHHS OCBIT/IeHHS

VYV «po3yMHOMYy OyAMHKY», IO IPOEKTYETbCA JAyKE€ BaXIUBO oOpatu
CHCTEMY 3arajibHOTO OCBITJICHHS 3 PIBHOMIPHUM PO3MIIIEHHSM CBITUIHHHKIB.

Hopma minimManbHOI ocBiTiIeHOCTI po6ouoi noBepxHi ckiaanae E . =300.

POSp&XOBy€MO OCBITJIIOBAJIbHE HaBaHTAKCHHS.

Bucota nigBicy cBITHIBHHKA BU3HAYAETHCSA 110 (DOPMYITi:

h,=H —(hIO +h,), (2.31)
e hp =BHCOTa HaJ PIBHEM ITiIJIOTH (hp =0,25m.); h, =(0,2...2,5); H - Bucora

oynuuky (H =2,5m.).
h,=2,5-0,25-0,75=15wm.

[HAEKC MOMEIIKAHHS PO3PaXOBYETHCS:

(A+B)
h,

-(A+B), (2.32)

ne A - nopxxuHa Oy1uHKY; B - mmprHa OyauHKy.

(6100 .
'=15.6+10) 273

KoeditieHT BUKOpUCTaHHS CBITJIOBOTO MOTOKY BU3HAYAEMO 32 TAOJIMIICIO.

h=0,75
Biacradb MK CBITHIIbHUKAMU.
L=A4-h,, (2.33)
ne 4=(0,8...15).
L=0,85-1,5=1275 m.
Busznauenns Biacrani
¢0=(0,25...0,5)-L, Bim cTiHW 10 mEpHIOro PsLy
CBITUJILHUKIB:

(2.34)

¢=0,5-1,275=0,638 M.
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BuzHnaueHHs KUTBKICTI PSTIB CBITUIILHUKIB TIO TOBKUHI OYUHKY:

N, :Wﬂ (2.35)

_6—(2-0,638) , -
N,= 1275 +1=7,843~8 mir.

BusHaueHHs KUTbKICTD PS/AIB CBITHJIBHUKIB MO IIUPUHI OYAUHKY:

B-(2-0)
N, —B-20), (2.36)
10-(2-0,638) ., on
N, =10=12 2850 414,706 ~5ur,
P03anYHOK CBiTHOBOFO HOTOKy OJHOTI'O CBiTI/IHBHHKa
@:E-Kg-A-B-NA-NB-h, (2.37)
A

ne E - mopma minimanbHoi ocBitinerocTi (E=3001k); K, - koedirieHt 3amacy

(K, =15);Z -xoedirmieHT MiHiManbHOI ocBiTiAeHOCTI Z =1,2.

~300-1,5-6-10-—22_.4.706-0,9 =1, 74-10*
©=300-1,5-6:10-57-4,706-0,9=1,74-10"mv.

Oo6upaemo nammry JIPJI 250 (6) motyxHictio 250 BT; 3 po6o4oio Hampyroro
130 B; notik 30000; Tepmin ciryx6u 12 000 roaus.

Po3paxoByeMo HOpMY OCBITIEHOCTI:

E
Ey =B, (2.38)

7

ne @, - HOpMOBaHMI CBITJIOBHH MOTIK; E - HOpMoBaHa ocBiTieHIicTh ( £ =15011Kk.)

@, - pO3paxyHKOBHI CBITJIOBHM MOTIK.

E, =13000-- 220 111 429y

17500

EnexTpudnamii po3paxyHOK OCBITIIOBAILHOT'O HABAHTAKCHHS.
JIist  po3paxyHKy OCBITIIOBAIBHMX MEpEeX TMOTPiOHO: oOpaTu MepeTHH
JIpOTiB, 3000B's13aH1 3a0e3MeYUTH HEOOXI1THI HAIMPYTH JHKEPEN CBITJIA TOMY, IO

TITBKH TIPHU IIOMY 3a0€3IeuyeThes X e(peKTUBHA Ta eKOHOMIYHA poboTa. OOpanHwmii
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NEPETHH JIPOTIB O MEXaHIYHIN MIIHOCTI MOBUHHI 3a0e3meuyBaTi HaAIMHICTD TpU
MOHTaXX1 Ta eKCIUTyaTallii.
Po3paxyHOK akTHBHOI OTYXHICTi OCBITJIIOBaJIbHOTO HABAHTAXKEHHSI:

P,,=P, N-K, K

nka

(2.39)

ne P, - nominaneHa motyxHicTh ogHiel nammu; Bt; N - KiJbKiCTh CBITHJIBHUKIB;
K, - koedimient Bukopucranus csitiaoBoro moroky; K, .. - koedimieHT
nyckopery;roBaibHoi anaparypu (K, =11).

Po3paxoByeMo KiTBKICTh CBITHJIBHUKIB 11O (hOPMYIJIL:

N=N, Ny, (2.40)
N =7,843-4,706 =36,909 ~ 37 w.
P, =0,25-36,909-0,9-1,1=9,135kBr.

PeakTtuBHa HOTY)KHiCTI) OCBITJIFOBaJILHOT YCTAaHOBKHU:

QOCG = POC@ ‘tg¢’ (2'41)

ne tge =0,13.
Q,., =9,135-0,13=1,188 kBAp.
Po3paxyHOK MOBHOI MOTYHOCTI OCBITJIFOBaJIbHOTO HABAHTAXEHHS:

S,.e =P

oce oce

74 Q7 (2.42)

ce

S, = 9,135% +1,188% =9,212 kB-A.

HominansHu#i CTpyM OCBITIIOBAIBHOTO HABAHTAKCHHS

S

| = Socs 2.43
oce \/?THOM ( )
_ 9212 ~11,339 A.

I
< 3-0,22

Bubip BcTynmHOro aBTOMaTa Jijisi OCBITIFOBAJIbHOT MEPEXKI:
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L =1 15, (2.44)

mcn HOM.OC8 ) 1’

I, =11-1,15=1265A.
Obupaemo BCTymHUM aBTOMaT Mapku BASI1-25 3 HOMIHaJIBHUM CTPYMOM
25A Ta cTpyM CTpyMOM po3deruioBada 14 A.
Bubip npotis. O6upaemo apit mapku [1B 3 MigHOIO Xnjor0 mepeTuHoM |
MM’ 3 JIOITYCTUMUM CTpyMoM 15 A.

Po3paxyHok HOMIHAIBHOTO CTPYMY JIiHI1, 1110 BIIXOAUTH.

lomo :IHOM%, (2.45)

ne N - gmcno JiHiH, mo Biaxoaats (N =N, ).

|oma=2’72=0,55A.

3a yMOBaMH JIONyCTUMOTO HArpiBy obupaemo mposia Mapku [1B 3 migHOMIO
2
YKUJIOI0 IEPETUHOM | MM” 3 IOITyCTUMHM CTpyMOM 15 A.

OG6upaeMo aBTOMAaTUYHUI BUMHUKAY Ha JIHIIO, 110 BIAXOIUTD:

nen.ome = Lom 113, (2.46)

| =0,55-1,15=0,633 A.

men.onx
O6upaemo aproMatuuHuil BUMuKad BAS51-25 3 HoMiHaIBHUM CTpyMOM 25A
Ta CTpyMOM po3ueruiroBada 2A ta apit mapku [TYE 3 MigHOIO U0 TIEPETHHOM

0,5 MM* 3 OITyCTHMEM cTpyMoM 11 A.
2.9 Po3paxyHOK KOHTYPY 3a3eMJIeHHS

Po3paxyHOK 3a3eMIIt0I040T0 KOHTYPY HMPOBOAUTHUCS ISl BUSHAYCHHS THUIIIB
3a3eMJIFOBAYIB 1X KOHCTPYKIIIi, KUTBKOCTI 1 MICII€ PO3MIILEHHS.
3aranpHa TPOTSHKHICTH TOBITPSHUX KAOENBbHOI JIHIA CTAaHOBUTH 12 KM,

kaOenpHOI JTHIT 1,2 KM.

_U-(35-4,+1,)

. 350 ’

(2.47)
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ne U - miniiinoi Hanpyru mepexi (U =10 kBT); /, - noBxkuHa KaOenbHOI JiHii

(¢, =1 km); /¢, - noBXWHA NOBITPsIHUX JiHIH; £, =10 xM™.

. (35:1410) _
|, =10- 220 <1286 A.

Omnip 3a3zeMJIIOBaJIbHOrO TpHUCTporo aisg mepexi 10 kBt npu 3aransHOMY

3a3eMJICHHI:
R, =, (2.48)
ne U, - manpyra samukanns (U, =125)
125
R, = 1286 97,222 Owm.

Benuunna omopy 3axucHoro 3azemiieHHs Ha ctopoHi 0,4 xB. 3 rmyxo
3a3€MJICHOIO0 HETpajblo, MOBMHHA CTaHOBUTH 4 OM. OTxe, Nmpu CyMICHOMY
BUKOHAHHI 3aXMCHUX 3a3€MJICHb, 3arajibHuii omip Oyne He Ouibime 4 Owm.

[Tpuitmaemo R, =4 Owm.

Po3paxyHOK MUTOMOTO ONOpPY IPYHTY:

Pnum.onp = pzp W, (249)

ne p,, - omip IpyHTy d4opnosem; (p,,=20) Om / M; W - pO3paxyHKOBHUi

KoeillieHT BU3HAYAEThCS 1Mo Tadauii (i = 1, 62).

P _-20.162=32,40mM.

num.onp
Omnip 0MHOYHOTO MPYTKOBOTO 3a3€MJICHHS

R,,, =0.00227-P,

num.onp

102, (2.50)
R,,, =0,00227-32,4.100=7,3550m.

Yuciio 3a3eMITIOBAYIB:

N =2 (2.51)

ne 1 - koedimieHt ekpanyBanus (77=0,7)
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7,355 N
N =74 =2627=3u.

[Tpuitmaemo 10 po3MilieHHS 3 MPYTKOBUX 3a3€MJIIOBAYiB PO3MIMIEHUX 10

KOHTYDY.

2.10 Imitaumiiina Moaejb po0OTH KOMII'IOTEPHOI cucteMu «Po3ymumii

Oy IAMHOK))

I[J'ISI IMPOBCACHHA CKCIICPUMCHTY IJIAA IIOYAaTKYy HOTpi6HO 3aJaThn YMOBH.

BizbMeMO OyniBiIO, MO CKIAJAETHCS 3 YOTHPbOX KIMHAT: BITaJIbHS, BaHHA

KiMHaTa, crialibHs, KyxHs. [nan OynuHky BigoOpakeHo Ha pucyHky 2.31.

®. @.

VYMoBHI NOHATEHHA

i JIATHHE TeMOEpaTyYRE 4, ll:rp:raa HEA POISTEAME
darmk 7 ANV TRPYM
1 BaeE.2awm, pikon
EX Oepitacanm 8 @ Boaonocrauakea
A

Konanoierep Q. @ KepyEaHHS 00aTeHEAM

s TIpRandn BReekol
. HedeImeRH
TIpa:Taam 3 BRCORKN
iHTErpANiEH
poaysroro Gyamaey
3 C
Ipnasan BHIERO]
# wefieinern
' 4 @: @
DARTOPH HOBHINHEGT O
@ CEpETORRITA

Pucynok 2.31 - [1nan OynuHKy

Busnagaemo BuI KIMHATH Ta 337a€EMO MapaMeTpH 3aJaHUuX YMOB JJIs KIMHAT !

BitaapHs:

ApPK.

M T8 1mn.002.00.000.113

3MH.

ApK. Ne dokym.

Mionuc

85
Hdama




JaTdIIK TeMIlepaTypi

18-22°C

JaTHIK BiTIITHEHHA/3a9IIHEeHH BIKOH (BeHTILLAIA) 3a4IIHEHO
OCBITIeHHA BHMKHEHO
KonaunioHep BHMKHEHO
KepyBaHHs po3eTKaMmIl yBIMKHeHe
MynsTiMeia BHMKHEHO
EnekTponpiinaan 3 BICOKOK IHTETpalli€ro VBIMKHEHI
KepyBaHHs onaneHHAM YBIMKHEHe
I'y4HICTE 3BYKY 20-100gb

CnanbHs
JaTHIK TeMIepaTypH 18-25 °C
JaTdIK BiTIITHEeHHA/3a9IIHeHH BIKOH (BeHTIUIAIIA) 3adIHEeHO
OcCBITIeHHA (3arajlbHe Ta CHellialkHe) BIMKHEHO
Konmnmiosep VBIMKHEHE
KepyBaHHs po3eTKaMIl YBIMKHeHe
KepyBaHHs onaneHHAM VBIMKHeHe
EnexTponpunain HIIZEKO] HeOe3MIeKII (1aMa, VBIMKHEHe
pagioTenedoH )

Kyxns
JaTHIIK TeMIepaTypH 15-23 °C
JlaTHIIK BiXTIITHEeHHA/3a49IIHeHHs BIKOH (BeHTILIAIA) 3a4IIHEHO
OCRBITIeHHA BHMKHEHO
KoHnmioHep VBIMKHEHE
KepyBaHHs po3eTKaMIl YBIMKHEHe
KoHTpons onaneHHs yBIMKHeHe
KOHTpOIE BOIONOCTAYAHHS yYBIMKHeHe
EnekTpomnpiinaan 3 BICOKOH iHTerpaiiero Pb
(pO3yMHIII XOIOIIIIEHIIK, PO3YMHA IpalbHa YBIMKHEHe
MAIIIIIHA) Ta 3 BICOKO HeOe3NeKoo ( ra3oea
IUTHTKA, MIKPOXBIUIBOBA IIIY )

Banna xiMHaTa
JaT4iIK TeMIepaTypH 18-25°C
JIaTHIIK OCBITIeHHS BHMKHEHO
Kormnniorep YBIMKHEHe
KepyBaHHs onaneHHAM YBIMKHEHe
KOHTpONIE BOIONOCTAYAHHA YBIMKHeHe

3MH.
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Takox moTpiOGHO BpaxoBYyBaTH Taki 30BHIIIHI (paKkTopu: 4ac H0OH, TIOTO/IHI
YMOBH, PiBEHb IIyMy (32 BIKHOM), KUTBKICTb JIFOJICH 3 SKOi CKJIamaeTbes cim’s. B
ImiTaniiina Mojenb poOOTH KOMII'FOTEPHOI CHUCTEMH «PO3YMHHI OYJIUHOKY
po3paxoBaHa CEPEIHbOCTATUCTUYHY CIM 10, IO HAJIIYYy€e TPU OCOOU: MaTH, 0ATHKO
ta autuHa. KokeH wieH ciM’i Mae CBOi 1HAWBIAyalbHI HajamTyBaHHsS. Bed
iHQopMalliss PO  KOXKHOTO 3 YJIeHIB CIM’i BBeJleHa B 0a3zy JaHMX CHCTEMU
«PO3YMHUU OYIHMHOK.

Ha erami pocnimkeHHS HEOOXITHO TIPOBECTH CEPil0  EKCIIEPUMEHTIB,
CIPSAMOBAHUX SIK HA MIATBEP/HKCHHS PE3yIbTaTUBHOCTI AITOPUTMIB TUHAMIYHOTO
CUHTE3y KOMIIPOMICHOT'O MPOQLII0, TAK 1 HA YTOYHEHHS BMICTY 0a3u 3HaHb.

Sk 1HCTPYMEHT NpPOBEJEHHA EKCIIEPUMEHTY, PO3IJITHEMO HamuCaHUN B
MPOIIEC] MPOBECHHS JHOCIIKEHHS, IMITaTOp, 1HTep(deiic AKOro MmpeACTaBICHO Ha

pUCYHKY 2.32.
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[Ipy HaTUCKaHHI KHOMKH «3aBaHTAXKUTU (Qaillii MOYATKOBUX YMOBY
3aBaHTAXYETHCA CTPYKTypa TPUMIMICHHS, TE€PCOHAIbHI TPOo(diIi MENIKAHIIB
OYJIMHKY Ta YHiIBEepCaIbHUU MPOpLIb TOCTEH.

B «HanmamryBanusx mnpodins» MOXKHAa TMPOJMBUTUCA  MOAPOOHUIIL
MMOYaTKOBHX YMOB HaJIallITyBaHHS KIMHAT Ta Ipod11i MEIIKaHIll Ta TOCTEH.

3a «yMOB €KCIIEPUMEHTY» 3aITyCKAE€ThCSI MOJICTIOBAHHS.

Ha moyatky BUNaAKOBHM YHHOM PO3TAlIOBYEMO WIEHIB POAMHU Ta rOCTEH
B KiMHaTi. J[7ms KOXXHOi KIMHATH 3aIlyCKAa€eThCsA MpoleC OOpPOOKH EKCIEepPTHOI
CUCTEeMU S7pa KEpPyBaHHS «pPO3YMHOro OyIWHKY» Ta BIJOYBAa€ThCSl CHHTE3
JUHAMIYHOTO NMpodiato. J{ani BUKOPUCTOBYEThCA MPOPLIb Ta OLIHKA 33J0BOJEHHS
rocrojiapi Ta rocrei.

['pynu enemeHTiB:

«CTpyKTypa NpHUMIIICHHS» BIANOBIIA€ 3a HaJAIITYBaHHS OO0JIaIHAHHS
KiIMHaTax Ta 30BHIIIHIX (aKTOpPiB: yac 00U, MOTO/IHI YMOBH, PIBEHb IIIYMY Ta iH.;

«IlepconanpHuii pouIb MEIIKAHIIIBY» - 1HAWBIIyalbHl HAJIAITYBAHHS IS
roCIo/1apiB;

«YHiBepcalibHI Tpod il rocTei» - HaJaTyBaHHS 00JlaJHAHHS B TOCTbOBHX
KiMHaTax.

«YMOBH €KCIIEPUMEHTY» - KIJTbKICTh MEIIKAHIIIB, TOCTEeH Ta €KCIIEPUMEHTIB,
BUOIp pexuMy (aBTOMAaTH4YHE, KEpyBaHHS BpY4YHY), METOJ YyCEpPEIHEHHS:
cepeaHboapUMETHIHHH, CEPEeTHROTCOMETPUYHHUIA;

Jlorika pobotu imiTaTopa cHupaeTbcsi Ha Meron MonTte-Kapio,
NpU3HAYEHUN [ TreHepaulli  pIBHOMIPHO  PO3MOJIIEHOI  MOCIHIIOBHOCTI
NICEBJOBUITAIKOBUX BEJIIMYMH.

Onumemo 3arajbHy MOCHTIAOBHICTE poboTu mporpamu. Crodatky
TeHEPYIOThCS 111 KO)KHOTO €KCIIEPUMEHTY MEIIKAHIIB Ta TOCTEH, 10 3HAXOIAThCS
B KiMHaTtax. [licis 1pOoTr0 MO MUKITY 3M1ACHIOETHCS CUHTE3 TUHAMIYHOTO MPOQis
32 BKa3aHOK METOJMKOIO JIJIsi KOKHOI KIMHATH B OKpeMocTi. Jlani oOpoOiisieThes
METOJMKa OI[IHKK KOoM(popTy Ta Oe3meku ycix HpucyTHiX. PesynabTatu omiHku

YCEPEIHIOEThCS Ta IHTETPYETHCS 3 MOMEPEIHIMU OLIIHKAMH Ha TIOTEPEAHIX KpoKax
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eKCIIEPUMEHTY. Bce MOBTOPIOEThCS AOTH, AOKM YCl BKazaHi B moii «Yucio
eKCIIEPUMEHTIB» KPOKHU €KCIEPUMEHTY He OyayTh BUKOHaHI. Jlami 3a1iCHIOETHCS
BUBIJ] PE3yJIbTaTIB Ta IGMOHCTPAIIisl TPOTOKOITY, 110 Oyaye rpadiky.

Jlnia mpoBeieHHs ekcriepuMeHTy Oyio 3amano 30 iTepaiiii B mporpami, BOHa
KOXXEH pa3 TeHepyBaja MEUIKAHIB Ta TOCTEH, PO3MINIyIouMd iX KIMHATaxX, B
pe3ynbTaTi Oyi0 OTpUMaHO MPOTOKOJ Pe3yJIbTaTiB, IPEACTABICHUN B 1OAATKY A.

[Ipu moOymoBi ricTorpamu, mo 300pa)keHa Ha pUCYHKY 3.33 IS OIlIHKH
PIBHS 3a/I0BOJICHOCTI Ta OC3MEKU 0 EKCIIEPUMEHTY 3 OPIEHTAIIIEI0 HA TOCIOJIapiB
(ropu30oHTaJIbHA BiCh - aOCIHC) MO3HAYMIN KOMGOPT Ta Oe3meKy sl TOCHoaapiB
Ta TrocTed, 3HaueHHs KomdopT Ta Oe3leka, IMO3HAYEHI Yy BIJCOTKAX Ha
BEPTUKAJIBbHIN OC1 (OCh OpAMHAT).

VY BuUmaaKy SIKIIO CUCTEMa OpPIEHTOBAaHA IO MPIOPUTETHOMY MNPODUIO MiA

rocrojapiB, MOKa3HUKU KOMQOPTY Ta OE3MEKH y BIJABITYyBadiB MOTIPIIYIOTHCS J10

46%.

100 -

60 - KomdopTt

40 B Lbeznera

SUSSN

20 -

Tocmomap ' TicTh

Pucynok 2.33 - [loka3Huk piBHA KOM(DOPTY Ta O€3MeKH J0 EKCIIEPUMEHTY 3

OpIEHTAIIIEI0 HA TOCTIONAPSI

VY BuNajKy SIKII0O CUCTEMa OpPIEHTOBAaHA TUIBKM Ha MpoQiib TOCTeH, TO
MOTIPIITYEThCA TIOKa3HUK KoMmdopTy y Trocmomapss a0 54% mnpu moOynosi

ricrorpamu, siK mpejcrasieHa Ha rpadiky (puc.2.34).
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100 -
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60 Komdopt
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40 |~ B Be3ineka
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e
[] e
TI'ocomogap TicTe

Pucynok 2.34 - [loka3Huk piBHA KOM(DOPTY Ta O€3MeKU JO EKCIIEPUMEHTY 3

OpIEHTAITIE0 HA TOCTS

[Ticns mpoeaeHHss 30 eKCHEpPUMEHTIB Ha  IMITaTOpl  OTPUMYEMO

NOPIBHSUTBHUM Tpadik pe3ynpTaTiB oOpoOkM ekcrnepumeHtiB. [Ipu moOymoBi
ricrorpamu (puc.2.35) Ha oci abcuuc Mmo3HadeHo Kom¢opT Ta Oe3neka i
rocrojiapiB Ta roctedd, a Ha OCl OpJMHAT — 3HA4eHHs KOMQOpTy Ta Oe3neku, y

BIJICOTKaX.

100+

80

60 - = Komdopt

40 m bezneka

20

0

T'ocmogap I'icTe

Pucynok 2.35 - [loka3Huk piBHS KOMpOPTY Ta O€3MEKHU MICIs EKCIIEPUMEHTY

MIPH IHTEJIIEKTYaIbHOMY KEPYBAHHI CUCTEMOIO «PO3YMHOTO OYAMHKY»

B pe3ynbrari ekcrniepuMeHTy OyJ0 BHU3HAYEHO MO3UTUBHUN €(EeKT, IO
MIATBEPKYE MIBUIIEHHS Oe3neku rocteil Ha 54% Ta koMdopTy rocmomapiB Ha
34%.

TakuMm yMHOM cucTeMa MIATBEPAWIIA CBOIO MPUAATHICTH 10 MOJANBIIOTO

BHUKOPHUCTAHH:.
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2.11 ExcnnepuMeHT 3 JaTYUKOM

Jlns Monynsiii MOTOKY BHUIIPOMIHIOBAHHS TMPU PYCl JIOJUHM HEOOX1JTHO
CTBOPUTH YEPTYBaHHS 30H 3 MAaKCHUMAJIbHOIO Ta MIHIMAJIbHOIO YYTIWBICTIO.
Haii6inp1 epeKTUBHO 11€ JOCATAETHCS 3a JOMOMOTOI0 0araTompoMEHEeBOi 30HU
qyTAUBOCTI. [{71s1 i1 CTBOpEHHSI MOYKHA BUKOPUCTOBYBATH BX1JHE BIKHO 3 OaraThMa
JiH3aMH, (GOKYCH SKHX CXOJAThCS Ha TOBEPXHI YYTIMBOTO EJIEMEHTY
(miponpuitmaya). sl 1aHOTO METOJYy MOXKHA 3aCTOCOBYBATH 3BHUYAMHI JIH3H,
OJTHAK 4Yepe3 BEJHKE MOTJIMHAHHS BUIPOMIHIOBAHHSA MaTepiajioM BXIJHOTO BIKHA,
10 BUTOTOBJICHO 3 TOJIIETHUJICHY, CUTHAJI 3HAYHO MOCIA0IOEThCA. TOMY BETHKUI
edekT aae BUKopuctaHHs JiH3 OpeHens — cucreMa KOHIEHTPUYHUX MPO30pUX Ta
HEIPO30pUX KIJIElb, IO YepryrThesa. Paglycu Kijienb OIpONnopiiitHl KBaApaTHOMY
KOPEHIO 3 HOMEpa KUIbIIS, a BIICTAHb MIX CYCITHIMU KUIBIISIMU 3MEHIITY€EThCS 31
30UTBIIICHHSIM  HOMepy. B pesynbpTaTi i1HTepdepeHili cyMapHa aMILIITyAa
BUIIPOMIHIOBaHHS B (oOKyCl Takoi JiH3M JOpIBHIOE CyMl aMILITY[
BUIIPOMIHIOBAHHS BiJi KOYKHOTO IPO30pOro KuIbLs. SIKIIO 3aMiCTh 3a4OpHEHHS
3MEHIIUTH ONTUYHY TOBIIMHY BIJIMOBIIHOTO KUJIbIA HA TOJIOBUHY JOBXWUHU XBUJI1
TO BCl KOJMBaHHA SIKI WAYTh B1J PI3HUX KUIBLIEBUX 30H, OyJAUTh NPUXOAUTH B
TOUYKYy (OKyCy 3 OJHOI0 1 TOW 3K (a3zoro. Tomy pe3ynapTyroda amIuliTyaa
KOJIMBaHHA OyJie JOpPIBHIOBATH CyMi KOJMBaHb SIKI MPUXOASATH BiJ BCIX MapHUX 1
HEMapHUX KUIeIlb.

Meroauka eKCIEpUMEHTY

[IpumimienHst 0yno po3aiIeHO Ha JBa KBajpaTH. JoIWHa mepeMilryeTbes
BCepeauHl TUIONMHM 1wiomero 2,5x2,5 merpu. IlotiMm (ikcyeTbest pe3yibTaT

pearyBaHHs JaT4YMKa MPHU MTEPEMIIIICHH] JIFOJUHN BCEPEAUHI Ii€T TIOMIMHHU.

ApPK.
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Pucynox 2.36 — EkciepuMeHTanbpHa JiarpaMa HalpaBJIe€HOCT1 IaTYMKa

3 pucynky 2.36 BUAHO, IO KyT OTJISIAY JAlarpamMy HAmpaBlIEHOCTI CKIIaaae

75°, a TakoX KpaifHI YaCTUHU JlarpaMu BUSBHIMCH HA0arato MEHII YyTJIWBUMH B

NOPIBHSAHHI 3 IHIIMMHU. 3arajbHa KUIBKICTh 30H (KBaJpaTiB) cKiajno 84 miT.

KinbkicTh «MepTBUX 30H» ckjiano 56 mTyk. TakuM YMHOM ISl PO3PAXYHKY

BIJICOTKA «MEPTBUX 30H» BUKOPUCTOBYEMO (HOPMYITY:

12

[=)]

9

]

0

1 2 3

_ 56-100%

Nis =52

=6/%

Mo3HayeHHA 30H Aiarpamu

P Pozwmimenss naTaHKa B 30HI A
[ Posmimenns nart4Hka B 30Hi B

Po3MillleHHd JaTIHKA B 30HI C

Pucynok 2.37 — [lo3HaueHHs 30H JgiarpaMu

ExcriepyuMeHT O CKIaJaHHIO AiarpaMy HAmpaBlIEHOCTI MPOBOJMBCS JIBa

pasu. Pi3HMMH KOJIbOpaMH MO3HAYEHI 30HU YYyTJIMBOCTI JiarpaMu HampaBiI€HOCTI.

[TepeBipka KOXHOI 30HH MPOBOAMIACS IO ACCATH pasiB. Sk BUIHO, B 30HI A

pesynbrat nepeBipku ckiaB 100%, B 30u1 B — Big 70 10 90%, B 30H1 C — 20% 1

MeHme. TakuMm ymHOM, 30Ha C € HaliMEHI YyTJIMBOIO 1 BUJAadya TPUBOXKHOTO

CUTHAJy B HIi MEHIII BChOT'O BIPOTiJHA 1 cTaOlIbHA.

3MH.
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Ne dokym.

Mionuc

Hdama
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EKcriepyMeHT BIUIMBY TEMIIEPATYPU B MPUMIIIEHHI, 10 3HAXOMUTHCS I

OXOpPOHOIO.

Meronnka eKCriepuMEHTY:

3a J0TOMOTro0 KOHJUIIIOHEpa B MPHUMIIICHHI BUCTABISIETbCA TeMIIEpaTypa
crovatky 15°C, motim 18, 20 1 25, BMUKa€eThCcs 001aHAHHS, IOTIM BIIKPUBAETHCS
BikHO Ha 20 cekyHj. TemmepaTypa MOBITps Mo3a NpuMilIeHHsIM ckiagae 28 °C,
TaKUM YHHOM, OUIBII TEIUII MAach TMOBITPS NPOHUKAIOTH B MPHUMIIICHHS, IO
OXOpPOHSIETHCA, 3MIHIOIOUM TeMmrepaTypHuid (oH BcepeauHi Hboro. KoxkeH
eKCIIEPUMEHT 3 TIEBHOIO TEMIIEPATypOIO MOBITPsI B MPUMIIIEHHI TOBTOPIOBABCS 110

10 pa3si..

lricTtorpama pesynbTaTiB eKCNEPUMEHTY

20 Texmeparypa MOBITPA
B IIPHMINIEHHI

i, - HMOBipHICTE

I CIIPalbOBYBAHHA JaTTHKA
5
., ~h O

1 2 3 4

Pucynok 2.38 — I'ictorpama pe3yJbTaTiB €eKCIEPUMEHTY

Ha pucyHky BHIHO, 1110 YMM MEHINA PI3HUIISI TEMIEPATyp B MPUMIIIEHHI 1
3a MOro mMexam, TUM MEHIIa BIPOTIJHICTh, L0 JATYMK 3pearye Ha JUHaAMIYHE

BUMIPIOBAHHS TEMIIEpaTypH B MIPUMIIIEHHI, 10 OXOPOHSETHCS.

ApPK.
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PO3J1J1 3. PO3POBKA CTAPTAII IPOEKTY «3ABE3IIEYEHHSA
MNPALHE3JATHOCTI CUCTEMU HU®POBOI'O BY/IUHKY»

3.1 Onumc ixei npoekTy

B mnonepennix pozauiax Oyio 3poOsieHo MopiBHsUIbHUM aHami3z [133 -
MaTpHlli, Ta MPOBEJICHO EKCIIEPUMEHT 3 PO3PaXyHKaMH i1 MOXHOOK BUMIPIOBAHHS;
PO3TJISTHYTO  BaplaHTH IMIJKIIOYEHHS CHOBINTYyBayiB (11 OXOPOHHOI CHUCTEMH);
3p00JICHO MOPIBHSUIBHUM ~ aHali3 Cy4acHMX 3aco0iB  KOHTPOJIO CTaHy
KOMIT FOTEpHOT CHCTEMHM; TIOKa3aHO IepeBard TIOPUIHUX BapiaHTIB MOOYIOBU
CUCTEMHU, a TaKOXX OOpaHO IHTEJNEKTyallbHI JaTYMKA Ta JIHIT 3B’43Ky, Ta
ONTUMI3AIll X HaBaHTAXKEHHS.

B nanomy posain Oyne po3rIsIHYTO METOJT yIOCKOHAJIEHHS KOMIT IOTEPHOL
cucTeMH IUGPOBOro OYyAWMHKY, IO TOJISITaE€ Yy TMOKpAIICHHI MOOYI0BH KaHAJIB
300py AaHUX, BUOOP1 JATYMKIB Ta IHTEP(HEUCHUX NOETHAHD BC1X MTPUCTPOIB.

Po3ymHuii OyIHMHOK CBOTOJIHI MPEACTABISIE 3pY4YHY IaThopMmy, IS
ONnpoOyBaHHS HOBHUX KOMII'FOTEPHUX TEXHOJIOTIM, MOMITHO CTUMYJIOE PO3BHTOK
MIKPOEJICKTPOHIKH B I[IJIOMY, a TaKOXK 3ac001B nepeaayi iHpopmariii Ta ii 3aXucTy.

YaockoHalleHa cuUcTeMa «PO3yMHUN OYIWHOK» Oyle aKTyaabHOIO JIs
NPUBATHUX BIJIACHUKIB KUTJIOBOI HEPYXOMOCTI, OyAiBEIbHUX KOMIIaHii, 0(ICHUX
IEHTPIB Ta TOTEINB. [/1es MpoeKTy moJisirae B CTBOPEHHI CHUCTEMa, SiKa POOUTH
aBapiiiHl cuTyallli HEMOXJIMBUMH Ta 3a0e3redye KOPEeKTHY poOOTYy OKpEeMHUX
MIJICHCTEM B pa3l BIIMOBU 3arajbHOl KEpyKouoi CHUCTeMH. 3MICT ijei, chepu
3aCTOCYBaHHs 1/1€i, MOJIMBI 0a30B1 PUHKH JJisi TONIYKIB MOTEHIIIMHUX KIIIE€HTIB
B1J100pakeHo B Tabsui 3.1.

Tabmuusg 3.1. Onuc 11ei cTapTan-npoexTy

3micT izei HanpsiMmku 3acTOCYBaHHS Buroau nyis kopuctyBada
CTBOpEHHS BIOCKOHAIIEHOT OxopoHa OyIuHKY Ta 3axXUIIeHICTh CUCTEMH Ta
CHCTEMH «PO3YMHUU OYIMHOK», | MPHUJIETIIOi TePUTOPIi camoi TepuTopii/OyAUHKY Bij
JKa 37aTHA 3a0€31neYnTn CTOPOHHBOTO BTPYUYAHHS

M T8 1mn.002.00.000.113

3MH.

Apk.

Ne dokym.

Mionuc

Jdama

ApPK.

94




3a0e3neuenHHs Oe3meKH,
IiABUILEHHS KOMOPTY,
€KOHOMIs (Terio- Ta
€Hepro30epeKeHHs ), TOTIIST

peai3aliiro OXOpOHHUX
byHKLIN, QYHKIIH KOHTPOIIO,
CaMOJIIarHOCTUKY Ta 3aXHUCT BiJl
BUHUKHEHHS aBapiiHUX

BukopucTtanHs B moOyTOBHX
[ISX: KIIIMaT-KOHTPOJIb,
«PO3YyMHE CBITJION,
KOHTPOJIb IIyMY.

CUTYyaIli}. 3a OJM3BKMMHU T4 MOHITOPUHT
3JI0pOB’sl KOPUCTYBAUiB.
OT)KG, 3allIpOIIOHOBAHO HOBHUM METOA, CTBOPCHHA BI[OCKOH&JIGHOI

IHTErPOBAHOI CUCTEMHU KepyBaHHs Oy/iBIeto, 10 3a0e3Meuy€e KOMIUIEKCHY poOOoTy
BCIX 1HXXEHEPHUX CHUCTeM OYIHUHKY (OCBITJEHHS, OMAJICHHS, KOHAUIIIOHYBaHHSI,
BOJIOTIOCTAYaHHS, KOHTPOJIb JOCTYIy Ta 1H.), CaMOJIarHOCTUKY WIpWJIAJiB Ta
CUCTEM, 3aXHUCT BiJl MPOHUKHEHHS Ta YHEMOXJIUBJICHHS BUHUKHCHHS aBapiiHUX
CUTYaIIii.

PosrnsHemMo TMOTEHIINHI TEXHIKO-€KOHOMIYHI TlepeBaru JaHoi 11ei B
MOPIBHSIHHI 3 PO3poOKaMu Ta ijessMu GpipM KOoHKypeHTiB. [lepin 3a Bce moTpiOHO
BU3HAYUTH OCHOBHI TEXHIKO-€KOHOMIYHI BJIACTUBOCTI Ta XapaKTEPUCTUKU 1JIEf.
Jlani Tpeba BU3HAYMTU KOHKYPEHTIB, TOBapU-3aMIHHUKH Ta aHAJOIH, ICHYIOUl Ha
PUHKY CHOXHMBauiB, TpoBecTH 30ip 1HQopMalii MO0 3HAYEHb TEXHIKO-
€KOHOMIYHMX MOKAa3HUKIB JUJIS 17I€ TaHOTO MPOEKTY Ta MPOEKTIB-KOHKYPEHTIB. A
TaKOXX 3pOOUTH MOPIBHSJIBLHUM aHaNI3 MOKA3HUKIB, Ta 3HAUTH CJIa0Ki, HEUTpaJIbHI

Ta CUJIbHI CTOPOHU BJIACHOI 1J1€1.

Tabnuus 3.2. BuznaueHHs1 XapaKTepUCTHUK 171€1 POESKTY

(moTeHI1iitH1) TOBapH/KOHIIETII1 KOHKYPEHTIB -
sl glz
s| & 3
Texwniko- ==} @ gl 5| &
K - == S e 5 =| &
= CKOHOMIYHi = E = ° & o E12
<! | XapaKTepUCTHKH = é g 2 = = &l 5| &
inei =) o> < S S| & B
O = E 9] )E E
= w wn ~ o | =
= E|»
Z
BapricTts 6a3oBoi

P 22 000 380 000 40 000 25000

1. CHUCTEMHU - -t
TpH TpH. TpH. TpH.
Exonowmis (teruta | [Ipubnuzno [Tpuban3HoO

2. . 0 309 15-20% -+ -

1 CBITJIA) 40% 50% g /0 °

Hamiiina Hamiiina [Tpu [Tpu
4. HaniitHicth (3amoGirae (pu BUXOMi 3 | BIAMOBIAH | BIAMOBIAHUX | - | - | +

BUHUKHCHHIO | JIaJTy IKOTOCh | UX YMOBax YMOB

ApPK.
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aBapiiHUX 3 OJIOKIB,
BUIAJKIB B cucremMa
CUCTEMI) PaIfioe)
. Bucoxka gxicTb
Bucoka sxictb . Bucoxka Cepenns Cepenns
5. : (1HTENeKT. ) . . - -+
KOMIIOHEHTIB SIKICTD SIKICTD SIKICTB
JATYUKH)
[Iponomxenus Tabmuii 3.2
Bincrexenns
6. | craHy cUCTEMU B MoxauBo MoxuBo MoxauBo MoxuBo -+ -
PEXHUMI «OHIIANHH
VYHiBepcaabHICTh
(MOXJIUBICTB
. MoxnuBo
7. KOMOIHYBaTH MoxuBo MoxnuBo (He Beix) He moxumBo | - | + | -
MPUCTPOT Pi3HUX
BHPOOHUKIB)

Sk BUIIHO 3 TaOJHIll, OCHOBHUMU TIepeBaraMu MpoeKTy €: BapTICTh 0a30BOi

CHUCTCMH, BHCOKaA HaﬂiﬁHiCTB Ta BHCOKa fKICTh KOMITOHEHTIB. Ko)keH ejleMeHT

CUCTEMHU MAa€ CBOIO IHTEJEKTyalbHY CUCTEMY KEpYBaHHS, CaMe€ 1I€ CIIPUsIE€ BUCOKIM

HAJIWHOCTI, YHMKHEHHIO aBapiiHUX CHUTyaliil Ta

3aXUCTy CHCTCMH Bi,[[

CTOPOHHBOTO BTPyYaHHSA. A MOMIpHa IiHA MPU BUCOKIN SIKOCTI KOMIIOHEHTIB,

NOMYJISIPU3YE CUCTEMY Ha PUHKY CIIO’KMBAYiB.

3.2 TexHOJIOTIYHUI ayAUT el NPOEKTY

Bubip texnosorii Tta peanizamii i€l MPOEKTy, a TAKOX aHaJ3 ICHYIOUHX

TEXHOJIOT1H Ta iX JOCTYMHICTh JJI1 KOPUCTYBaya ONMCaHo B Tabmuui 3.3

Tabnun 3.3. TexHonoriuHa 3a1HCHEHHICTB 171€1 TPOEKTY

No D HasBuicte | JocTymHicTh
Inesa npoexty TexHonorii ii peamnizamii o .
n/n TEXHOJIOTIN | TEeXHOJOrIi
CTBOpEHHS cUCTEMH, SIKa Po3pobka nmporpamMHoro Icnyroua JoctynHa
poOuUTH aBapiiiHi cuTyarii 3a0e3neyeHHs], CUHTE3 JiHii TEXHOJIOTISl | TEXHOJOTis
HEMOKJIMBUMH, 3a0e3neuye | 3B 53Ky (Insteon),
peanizanito GyHKIiNi BuxopucTtasss roroBoro Icuyroua HocTynHa
KOHTPOJIIO Ta MIPOTPaMHOTO 3a0e3TeUCHHS TEXHOJIOTISl | TEXHOJIOTisI
1. | caMOmiarHOCTHUKH. (Ardublock) Ta Texnomorii
Z-Wave.
BukopucTanHs rOTOBOTO Icuyroua JocrymnHa
MPOTPaMHOTO 3a0€3MEeUCHHsI, | TEXHOJOTIA | TEeXHOJOTIS
BUKOPUCTAHHS TE€XHOJIOT1{
ZigBee

O6pana TexHomoris peanizauii i1ei mpoekty: «Po3pobka nporpaMHOro 3a0e3neyeH s, CHHTE3
JH1M 3B 53Ky (Insteon) Ta BUKOpHCTaHHS 1HTENEKTYaJbHUX TaTYUKIB)
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[IpoanamizyBaBimu gadi Tabauio 3.2 MOXKHA 3pOOWTH BUCHOBOK, IO IS
peamizamii i€l TPOEKTy, HaMkpamiM BapiaHToM Oyjae TMepIInii BapiaHT:
«Po3poOka mporpaMHOro 3a0e3NeyeHHs Ta BUKOPUCTAHHS IPOTOKOJY JIIHIM
3B’s13Ky Insteony.

[IpoTokon € mpocTum, aje ayxe HaIlWHUM, JJI1 OOMIHY MDK HPHUCTPOSIMU
BUKOPHUCTOBYETbCA O€3pOTOBUI 1 APOTOBUN 3B'SI30K, 3aCTOCOBYIOTHCS BOHU
OJTHOYACHO, TyOIIOI0UN OJUH OJHOTO. TakoX Ba)IJIMBOIO MIEPEBArol0 € MiJTpUMKa
KoMipuacToi Tonojorii. CyTb KOMIpYacToi TONOJIOTII MOJIATAaE B TOMY, LI0 KOKEH
npuiaj € mpuiiMaueM Ta mepefaBadeM oaHo4YacHO. OTpuMaBIIH 1HPOPMAIIIO Bif
OJIHOTO 3 KaHaJIIB MPUCTPIA aBTOMATUYHO AYOJIIO€ 11 Ta BIJCUIIA€E 1HIIUM MpUiIaam
3 SIKUMU BIH MOB'I3aHUM, LI€ JO3BOJIAE€ B3a€MOJIISATH 3 MPUIAAAMHU K1 3HAXOJSAThCS

B IHIIIMX KIMHATax.
3.3 AHaJi3 pUHKOBHX MOKJIMBOCTEl 3alIyCKYy CTApTaN-NPOEKTY

Jlist  BHpoOBajpKEHHS Ta BUBOJY IPOEKTY HA PUHOK KOPHUCTYBAauiB,
000B’SI3K0BO TpeOa BU3HAUMUTU PUHKOBI MOXIIHMBOCTI Ta 3arpo3u, IO MOXYTb
HETraTMBHO BIUIMHYTH Ha MpoLIeC 11 peati3altii.

CucremMHe JOCTIKEHHS PUHKY JT03BOJISIE BUBYUTH MOBEIHKY CIIOKHUBAYIB,
MpoaHaTi3yBaTH MOMJIMBOCTI, $KI BIAKPUTI JUIs MIANPUEMCTBA (BUX1J Ha
MDKHApOJIHUNA PHUHOK, PO3LIUPEHHS MEpesiKy MOCHyTr, MOMyJspu3aiis Ta iH.),
BUBYUTU OCOOJMBOCTI Ta MEPCHEKTUBH PO3BUTKY OKPEMHUX TOBApiB Ta MOCHYT,
MO3UIIIT KOHKYPEHTIB ( CHJIBHI Ta cjlaOKli CTOpOHHU), NMHAMIKY I[IH Ha JaHUMU
MPOJYKT Ta 1H.

AHani3 nonury, 00CsIru NpoAax, TMHAMIKa PO3BUTKY PUHKY Ta MOXJIMBOCTI

BHUXOJ1y HAa pUHOK JIaHOT NPOYKIli onucaHo B Ta0iuii 3.4.

Tabmuus 3.4. XapakTepucTuka MOTEHUIMHOTO PUHKY CTapTaI-MpoeKTy

3MH.

ApK. Ne dokym. Mionuc | 4ama

Ne
n/ [Toxa3HUKM cTaHy PUHKY (HaliMEHYBaHHSI) XapakTepucTruka
I
1 | KinbKicTh TOJIOBHUX TPABIIiB, 011 6araro
2 | 3aranbHui 00CST MPOAAXK, I'PH 900000
3 | /lunamika puHKY (SIKiCHA OIliHKA) 3pocTae
ApPK.
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4 | HasiBHICTH OOMEXEHB JUIsl BXOY (XapakTep 0OMEXeHb) BIJICYTHI

o1

BinnosigHiCcTE
MDKHApOJIHHM CTaHIapTaM:
I'OCT 29322-2014,
ISO/IEC 19794

CrientudiuHi BUMOTH JI0 CTaHAapTH3AIlii Ta cepTudikamii

6 | Cepenns HopMa peHTa0EIBbHOCTI B Taiy3i (a00 1o pHHKY) 69%

He 3Baxkaroum Ha Te, moO ICHye Oarato KOHKYPEHTIB Ta PHUHOK JaHOTO
IOPOAYKTY € JIOCTaTHBO BY3bKHM, CEpEIHS HOpMa PEHTA0ENBHOCTI B Taly3i €
OUpIIOI0 32 OAaHKIBCHKMHM BiJICOTOK Ha BKJIAJCHHS, came 1€ J03BOJIsIE€ 3pOOUTH

BHUCHOBOK, 110 sSKa pO3pO6H$ITI/ICSI, € JOCTAaTHBO

CHCTEMA, oyne
KOHKYPEHTOCTIPOMOXHOI0, TOMY HaBITh 32 BUCOKOI KUTBKOCTI KOHKYPEHTIB, PUHOK
€ MPUBAOIMBUM JIJI1 BXOJKEHHS 32 ONIEPEIHIM OI[IHIOBAHHSIM.

Hactynaum nmyakToMm noTpioHO chopmyIroBaTH NOTpeOU PUHKY, BUZHAUYUTH

MOTEHI1I1HI TPy KIIIEHTIB Ta iX XapaKTEPUCTUKH, CPOPMYITIOBATH MEPETIK BUMOT

JI0 CUCTEMH BiJl KOKHOI rpynu (Tad. 3.5).

Tabmuug 3.5. XapakTepucTuka MOTEHUIMHUX KIEHTIB CTapTal-MpoOeKTy

BinMminHOCTI Y
No Motpeta, 1mo HipLOBg ayIuTopis HOBGIIiHH% Pi3HI/IX BHMorg
(IILTOB1 CETMEHTH MOTEHIIHHUX CIIO’KMBAYiB 10
n/m dbopMye pHHOK .
PUHKY) ITHOBUX TPYII TOBapy
KJIIEHTIB
3a/10BOJICHHS [TpuBatni Oynunku, | @axTopu Bucoka sikicTb
noTped rpoMaisiH y | KOTeIXKi 1 KBapTHPH, | 30BHIIITHHOTO CHCTEMH Ta
CTBOPEHHI IUTSY1 cCagOdyKH Ta MapKETUHIOBOT'O KOMIIOHEHTIB;
KOM(OPTHUX YMOB | IIKOJH, TOTET, CEpeIOBHIIIA, CBO€YACHE
MPOXKUBAHHS, SIK1 odicu. ¢iHaHCOBI BHUKOHAaHHS pOOiT;
BIMMOB1HAIOTH MOKJIMBOCTI, 1HAWBIAYyanbHUMA
1. Cy4aCHUM BUMOTaM. nedinuT MOXIT;
CTBOpEHHS HOBUX HEOOXI1THUX OIITUMAaJIbHE
po0ouux Micipb JIst MaTepiaiB, CI1BBITHOILIEHHS
GbaxiBIiB pi3HUX 1HAMBIAYaJIbHICTb, I[IHH Ta SIKOCTI,;
creriaibHOCTEH, CIIPUMHSATTS. HasIBHICTh
3aIiTHUX B IAaHOMY CEepBICHOTO
BH/II JTISTTHHOCTI. 00CITyrOBYBaHHS.

BrnacHuku npuBaTHUX OYyIWHKIB, KOTEIXKIB, KBAPTUP; ITUPEKTOPH TUTIIUX
CaJl0uKiB, MWKUT Ta (pipM OyayTh 3alliKaBieHI B JaHOMY MPOEKTi. TakoX MPOEKT
JI03BOJIUTh CTBOPUTH JOJATKOBI MicCIlsl i (DaxiBIiB PI3HUX CHEIIATbHOCTEH,

3QIISTHUX B JAHOMY BUJI JiSTTBHOCTI.

3MH.
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[HauBiMyanbHICT CHCTEMH, BHCOKAa SKICTh YCiX KOMIIOHEHTIB Ta camoi
CHCTEMH, TIOMIPHICTb I[IH TapaHTy€ KOHKYPEHTOCIIPOMOXHICTh CUCTEMH HA PUHKY
KOPHCTYBayviB.

[Ticas BU3HAYEHHS MOTEHIIMHUX TPYyN KIIEHTIB MPOEKTY, Tpeba MpoBecTH
aHajJl3 PHUHKOBOTO cepefoBuia: (akTopis,

0 3arpoXKylOTb  PUHKOBOMY

BIIPOBA/DKCHHIO TMPOEKTY Ta (akTopiB, L0 AAlOTh  MOMKIUBOCTI IJsi HMOTO
NOJAJIBLIOTO PO3BUTKY.

OcHoBHI (hakTopu 3arpo3 nepemniyeHi B Tabuuili 3.6.

Ta6mug 3.6. dakTopu 3arpo3

No . .

wn dakTop 3MicT 3arpo3u MoxinBa peakiis KoMIaHii

1. | Ilocuienns 3MEHIIECHHS NPOJIaXKy Pexnamui  akuii, NOAAapyHKH,
KOHKYPEHIIIi Ha PHHKY 3HIDKKH, HAyKOB1 JTOCIIKCHHS

JUId  TIOKpAallleHHS IapaMeTpiB
CHCTEMH.

2. BincytHicTs HafiiiHUX | 3MEHILEHHS MPOJAKyY [Tomykn mocTayanbHUKIB 34
MOCTAa4YaIbHHUKIB MeKaMH KpaiHH.
BHCOKOSIKICHOTO
00J1aIHaHHS.

3. | Hectipusitiimea diHaHCOBI 30UTKH 3MEHIIIEHHST  I[IHU  TOBapy,
Jiep’KaBHA  I0JIaTKOBa HOLIYK iHBECTOPIB, HapTHEPIB.
TOJTITHKA, KPU3a.

4. | Exonomiunuit paktop | Kopucrysaui He OyayThb PosmmpenHs ¢yHkuii, 3aMiHa

KYIIyBaTH CUCTEMY KOMITOHEHTIB, 3HI)KEHHS I[1HU.

5. | Texuiunuii pakrop He Bci xopuctyBaui 3MEHILEHHS PYyYHUX

BMIIOTh HaJIAIITOBYBaTH HaJlallITyBaHb, CTBOPEHHS
CHUCTEMY. «1H(OopMaIITHUX BIKOH» JUIs
HaJIAIITyBaHHS

Uepes Te, 110 OAHUM 3 TOJOBHUX KOMIIOHEHTIB CHUCTEMH € OOJIaJHaHHS

(maTuyuku, MOy i, TIATH, TMporpamMHe 3a0e3nmedyeHHs, APOTH Ta 1HIIE), SKICTh
SKOTO CHJIBHO BIUIMBA€ Ha HAAIMHICTH POOOTH CUCTEMH «PO3YMHUN OYJIUHOKY,
OCHOBHHMMH 3 (DaKTOpiB 3arpo3 € BIJACYTHICTb HAJIWHUX MOCTA4aJbHUKIB. Takox
I[IHA Ha O0JIaiHaHHS TOCTAa4YaJbHUKIB MOBUHHA OyJu MOMipHOIO, 100 0a3oBa
cuctema Oysa KOHKYPEHTOCIIPOMOKHOIO 32 BapTICTIO.

[Topsin 3 iCHyrOUMMH 3arpo3aMu ICHYye OaraTo MOMJIMBOCTEH 3alMCaHUX B

tabmui 3.7.
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Tabmuis 3.7. @akTOpy MOKIUBOCTEH

®akTop

3MICT MOKJIMBOCTI

MosuBa peakilisi KOMITaHii

1. | Buxix Ha HOBI pUHKH

301IbIIIEHHS KUTBKOCTI
MIPOJIAXKIB

[TigBUIICHHS TONUTY, 3aTyYCHHS
1HO3EMHUX 1HBECTHULII

2. | MoxnuBicTb

oCIyT

CepgicHe

PO3LIUPEHHS NIEPEIIiKy | OOCITyroByBaHHS,

CTBOPEHHS HOBUX
porpam

[TigBUIICHHS TONTUTY, TOAATKOBHIA
npuOyTOK

3. | MoxnuBicTh po3po0ku | SIKiCHE MOKpaIIeHHS
BJIACHUX 1HHOBAIIIMHUX | OCHOBHUX IapaMeTpiB

[TigBUIICHHS TIONUTY Ta IiHU,
MOIIYK ITapTHEPiB

pimeHp MPOJYKTY

4, | IonimeHHs ExonoriuticTs, MapkeTHHTOBe JOCIIIKEHHS,
CIIOKMBYHX MTOKpAIEHHS YMOB 301IBIIICHHS TTOTUTY, HAYKOBE
XapaKTEPUCTHK MPOYKUBAHHS JIOCHTIKEHHS
BIIPOBAKYBAHHUX
pileHb

5. | Honynspusanis

301Ib1IEHHS KiITBKOCT1
MIPOIAXKIB 32 PaXYHOK
peKIamMu

[Mocayru MapKeToJIoriB

Skio cuctema 3apeKOMEHAy€e Ha YKpaiHChKOMY Ta MDKHApOIHUX PUHKAX,

1€ MOCIIPUSE€ HE TUIbKU 30UIBIIIEHHIO MTOMUTY, aJie 1 0SBl HOBUX 1HBECTOPIB, 110 B

noaaJiblmoMy AO3BOJIMTH IMPOBOJAWUTH I[OCHiI[)KCHHH JJIIsA MOJIIITIIEHHS CITOKUBYNX

XapaKTEPUCTHK Ta BIACHUX 1HHOBAIIIH.

[Ticnst mpoBeneHHs aHai3y PUHKOBOIO cepefoBuIla, (hakTOpiB 3arpo3 Ta

MO>KJIMBOCTEMN, TpeOa MPOaHaII3yBaTH TOCTYITHI MPOMO3UIIII.

3aranpHl pUCH KOHKYPEHIIIT HAa pUHKY HaBeJIeHO B Tabi. 3.8

Tabmuus 3.8. CTyneHeBuil aHalli3 KOHKYPEHIIT Ha pUHKY

Oco0uBocCTI
KOHKYPEHTHOTO
CepeIOBHINA

B yomy nposiBnsieTbes 1aHa
XapaKTEePUCTUKA

BrumB Ha [isyIBHICTE
MIIIpUEMCTBA (MOXKIINBI J1i
KOoMMaHii, 1106 0yTH
KOHKYPEHTOCIPOMOKHOIO)
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1. UncTa KOHKYpEHIIis

ExoHOMIYHE CYNEpHUIITBO MIXK
cy0’€KTaMH €KOHOMIYHHMX
MPOIIECIB, KOJIM JKOJICH 3 HUX
(KoMIIaHis, miIPUEMELTD,
CIIO’KHMBAY, MPAIIBHUK Ta iH.) HE
MOJK€ BILJIMBATH HA 3arajibHY
CUTYyaIlil0 Ha pUHKY a0 1ei
BILIUB € TAKMM HE3HAYHUM, 1[0
HUM MO>KHa 3HEXTYBATH

KoHnnentpartist TissIbHOCTI
MiIPUEMCTBA HA HOBU3HY Ta
SKICTb TOBapy

[Iponosxenns Tadbmaui 3.8

2. HamionansHa

Mix KOMITaHisIMU BCEpEAMHI
KpaiHu

Bapiaitist 06’emiB BUpOOHUIITBA,
criBmpars 3 OyniBeIbHUMU
KOMIIaH1sIMU

3. 3a rany3eBoro
03HAKOI0
BaytpimHporamysesa
KOHKYpPEHIis

KonkypentHa 60poTsba Mix
MIPUEMCTBAMHU B MEKax OJIHI€T
ramysi

®opmyBaHHS PUHKOBOI BaPTOCTI
TOBapy

4. KoHKypeHIIis 3a
BHJIaMH TOBapiB:
- TOBapHO-BUJ0BA

KonkypeHiis Mix ToBapamMu
OJTHOTO BUIY

VYHIKQJIbHICTh KOXKHOTO 00’ EKTY;
YIIOCKOHAJICHHS Ta CTBOPCHHS
HOBHX (DYHKITIH

5. 3a xapakrepom
KOHKYPEHTHHUX TIepeBar
- iHOBa

[inosa. JI)1st 3HaYHOI YaCTKU
CIIO>KMBAYIB 1IiHA €
BH3HAYAIBHOIO IPU BUOODI

3HIKEHHS I[IHU Ha MPOIYKIIIIO ,
JOJJATKOB1 BUTPATH

6. 32 IHTEHCUBHICTIO
- Mapo4Ha

KonkypeHTHi kommaHii
MPOIMOHYIOTh MOAIOHUIN MPOIYKT

3HIDKEHHS I[iH Ha TOBAap;
KOHIICHTpAIlis TisJIbHOCTI Ha
AKICHY 3MiHY CHCTEMH; 3aKyIIKa
SKICHUX MPUJIa/1iB, CTBOPEHHS
BJIACHOI TOProBOI MapKu

3aranpHl pUCH KOHKYPEHIIi Ha pPHUHKY T[OKa3ajdd, M0 JaHa CHUCTeMa

KOHKYPEHTOCTIPOMO’KHa Ha PUHKY crokuBadiB. [[ns 3abe3nedeHHs mepeBaru
HE3aJIeKHO BIJ IHTEHCHBHOCTI KOHKYpeHIli Tpeba po3po0isTH cTpaTeriio,
edeKTUBHICTh SKOI HE OyJe 3ajexaTu BIJl KOHKYpPEHTHOTro cepemoBuina. llpu
dbopmyBaHHI cTpaTerii Tpeba BpaxoByBaTU OCHOBHI (akTOpu BIUIMB Ha
IHTEHCUBHICTh KOHKYPEHIIII.

IIpoBenemo Oibl AeTaNbHUN aHAJI3 KOHKYPEHIIil B JaH1i ramysi

Tabmuusa 3.9. Ananiz koHKypeHuii B raiy3si 3a M. [loprepom

. [psmi .
Ckianosi ITorenmiiini . Toapu-
. KOHKYPEHTH B ITocTauanbHUK Kiientn .
aHay3y . KOHKYPEHTH 3aMIHHUKH
rauysi
ApPK.
M [T181:n.002.00.000.113 o1
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o dakTopu
“U-Smart”, Bucoxkuit ) p
« ’ R Hesenuka Baprictb 3arpos 3
SmartHome”, Oap’ep . . .
“ ; c001BapTICTH, 3aJIe)KUTH B1J O0OKy
1Q Premium BXOJKCHHA B . . .
) ., SIKICTh TOBApy | KOMIUICKTAIlil | 3aMIHHUKIB
Engineering PHUHOK .
€ moreHmiigi [ina, ymoBU BapricTth
KJIICHTH Ta CITIBTIpAIi, CHCTEMH,
BucnoBku | IHTeHCcHBHE MO>KITUBOCTI KIUTBKICTB SIKICTB, Bincytre
BHUXO/Y Ha oOJagHaHHSA rapaHTiiHUN
PUHOK CTPOK

Ha ocHoBi anamnizy koHkypeHiiii B ramysi 3a M. [lopTepom, mpoBeaeHOro B

tabmuii 3.9, a TakoX 13 ypaxyBaHHSM XapaKTEPUCTHUK 17€l MPOEKTYy Ta BHUMOT
CIOKMBA4iB JI0 TOBapy, MOXHa 3pOOUTH BUCHOBOK, IO MPOEKT HE MOBHHEH
NOCTYNaTUCh B SIKOCTI KOHKYpEHTaM, MaTH 3py4YHMH Ta LiKaBUH 1HTepdeiic,
JOAATKOBY  (DYHKIIOHQJIBHICTh, 1100 TOBHICTIO  3aJ0BOJIBHATA  TNOTpeOU
KOPHUCTYBayiB B JaHiil raimy3i Ta 3a1y4yaTd HOBUX KJIIEHTIB.

OcCHOBHMMH yMOBaMH B 00pOTHO1 3 KOHKYpEHTaMHU €: BU3HAYECHHS (DAKTOpIB

KOHKYPEHTOCIPOMOXHOCTI Ta iX 3HAYMMOCTI, HAYKOBHM MiAXiJ Ta MEPIOJHYHE

YIAOCKOHAJIEHHS Ta OHOBJICHHS  YJOCKOHAJICHHS KOMIIOHCHTIB  CHCTEMH;
3aCTOCYBaHHS CY4aCHUX METO/IIB IOCTIKEHHS U pO3pOOOK.
3 HaBEJACHOrO  BWINE aHANI3y BH3HA4aeEMO  TMepeiik  (axTopis

KOHKYPEHTOCTIPOMO3KHOCTI, 5Kl HaBeIeHO B Taou. 3.10

Tabmuus 3.10. @akropu Ta iX OOIPYHTYBAHHS KOHKYPEHTOCITPOMOXKHOCTI

OOrpyHTyBaHHA (HaBEJIEHHS] YNHHUKIB, 110 POOJISATH
(baxTop JUIsl MOPIBHAHHS KOHKYPEHTHHUX MPOEKTIB
3HAYYILUM)

Ne daxrop
KOHKYPEHTOCIIPOMOKHOCTI

1 | Bukopucranus SKicTh IpoAyKIlii, TOUHICTh TApaMETPIB TECTYBaHHS,

BHUCOKOTEXHOJIOTIYHOTO BHCOKa JJOCTOBIPHICTh OTPUMAHUX PE3YJbTATIB,
oOJIagHaHHS caMO/I1arHOCTUKA MPUJIAIIB

2 | HasBHicTh KBasi(hikOBaHMX JloCTOBIpHICTh OTPUMAHUX PE3yJbTaTIB, TaApaHTISA
CHiBPOOITHUKIB. MPaBUIILHOI poOOTH 0013 THAHHS

3 | ocTymHicTh [ina 3a1eXUTh BiJ KOMIUIEKTAI[li, TOMY CHCTEMO MOXE

JI03BOJIMTHU CO01 KOXKEH

4 | Texuiune oO0CITyroByBaHHS OHOBJICHHSI CHCTEMHU Ta KOMILIEKTAIIi1

besneka Ta nokpamieHHs
S | yMOB IpOXHBaHHS

Cucrema BiZIeOCIIOCTEPEKEHHS, KIIIMAT-KOHTPOITIO,
JTATYNKU PYXy, OCBITIIEHHS, 3aXUCT B1Jl TPOTIKAHHS,

€KOHOMIsI pecypciB

M T8 1mn.002.00.000.113
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JIist  mABWINEHHS JOBipM Ta 30UIBIICHHS BUKOPUCTAaHHS CHUCTEMU
HEOOXiZIHO B  MepHly dYepry MNpUAUIATA  yBary TakuMm  ¢akropam
KOHKYPEHTOCTIPOMOKHOCTI, SK PIBEHb SKOCTI oOO0JagHaHHA, I0 3abe3rneuye
HaAIMHICTh pOOOTH CUCTEMH Ta Ii JIarHOCTHKY, MPUIUISITH yBara A0 3pY4YHOCTI 1

JIETKOCT1 ~ 3aCTOCYBaHHSI CHCTEMH, Ta 3pOOUTH i1 (PIHAHCOBO JOCTYITHOIO Jif

CIIOKUBaYiB.
Tabmur 3.11. IopiBHAIBHUM aHAI3 CHIIBHUX Ta CIA0KUX CTOPIH
«DUST_METER»
PeitTuHT TOBapiB-KOHKYPEHTIB Y
Ne . bamn ) .
DakTOp KOHKYPEHTOCIIPOMOKHOCTI nopiBHsHHI 3 METER Kompany
/1 1-20
3| 2| -1 0 +1 | +2 | +3
1 Bucoka saxicTh 1 cBoeuacHicTh BUKoHaHHs | 20 +
poboTu
2 Benuka KibKiCTh ITOCTAYAILHUKIB 15 +
3 InuBinyansHUN TiAXi 20 +
4 OnTuMalIbHE CITIBBIAHOIIEHHS 1IHHA 1 15 +
SIKOCT1

3 tabmuup 3.10 Ta 3.11 Gaunmo, 0 (PaKTOpU KOHKYPEHTOCHPOMOKHOCTI
CYTTEBI Ta MalOTh BEJMKHUI MO3UTUBHUI BHECOK IpU PO3poOLIl BIOCKOHAIECHOI
IHTENEKTYaJIbHOI CUCTEMU «PO3YMHUN OYJTUHOKY.

OCHOBHOIO NEPEBArol0 Ta TOJIOBHUM JIOCSITHEHHSIM CHUCTEMH € BUCOKA SIKICTh
MPOYKTY, 1HAUBIAYaTbHUAN MiJIX1]] Ta TEXHIYHE 0OCITYTrOBYBaHHS MPOTITOM BChOTO
TEPMiHY HOTO BUKOPUCTAHHS CIIOKMBAYEM, a TAKOK ONTHUMAJILHE CITiBBIIHOIICHHS

I[IHU Ta SIKOCTI.

Tabmuusg 3.12. SWOT- anani3 crapran-npoeKty

CubHI CTOPOHHU: Cnalxki CTOPOHHU:
1. BucokorexHonoriuae o0xaHaHHS; 1. Bucokuii piBeHb BIIIYCKHHUX I[IH
2. KsaamigikoBaHi criiBpOOITHUKH; KOMIIOHEHTIB CUCTEMU;
3. Eneproz0epexeHHs; 2. YHiBepCaNbHICTh (BY3bKHH aCOPTUMEHT
4. ]JlocTymHICTb; pillIeHb);
5. Texuiune o6cmyroByBaHHs. 3. Cucrema norpe0ye IeBHUX 3HAHb
KOPUCTYBAYiB.
MoxIHMBOCTI: 3arpo3su:
1. Po3mmpeHHs nepeniky mociyr; 1. TTocuneHHst KOHKYpEHIIii Ha pUHKY;
2. Buxin Ha HOB1 pUHKH; 2. HecnipustinBa nep>kaBHO-TI0JJaTKOBA
3. Po3po0ku BnacHUX IHHOBAIIMHKX PIllIEHb; | MOJITUKA;
4. ITokpallleHHs] XapaKTEepUCTUK CUCTEMU; 3. BigcyTHicTh HAAIMHIX OCTAYAILHUKIB
ApPK.
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5. [Monynspu3zarris. BHCOKOSIKICHOTO 00J1aJHaHHS;
4.Heo06i3HaHICTh KOPUCTYBAYIB.

JlJiss OTpMaHHSI MO3UTUBHUX YMOB BBEJCHHS CHCTEMH B €KCILTyaTallifo abo
3MEHIIEHHS TOJANbIIUX HACHIAKIB, Tpebda 3a3majieriip mnependadyaTtd MOsBY
HECTIPUSTIMBUX YMOB, TaKWX SK OHOBJICHHX IPUCTPOiB, KOMIIOHEHTIB Ta
MIPOTPaMHOro 3a0€3IMEeUeHHS] CUCTEMH, Y KOHKYPEHTIB Ta HECTaOUIbHICTh PHUHKY.
[Ipy upoMy mOTPIOHO TMOKpallyBaTH peMyTalilo, 3a paxyHOK peKJIaMHu,
yIOCKOHAJICHHS Ta BAKOPUCTAHHS 1HHOBAIlIMHUX TEXHOJOTIH.

Ha ocnoBi SWOT-ananizy po3po0ieHO BapiaHTH PUHKOBOI MOBEIIHKU JJIS
BUBEJICHHS CTapTall-IPOEKTy HA PUHOK KOPHUCTYBadiB Ta OTPUMAHO OPI€HTOBHUU
ONTUMAJIbHUM Yac IX PUHKOBOI peaiizallii 3 Orjsay Ha MOTEHI[IHHI TPOEKTH

KOHKYPEHTIB, III0 MOXYTb OyTH BUBEJE€HI HA PUHOK.

Tabmurs 3.13. AnbrepHaTHBH PUHKOBOTO BIIPOBA/KEHHS CTapTAN-TIPOCKTY

AnbmepHamusa
Ne (opieHmosHuli Komnaexkc VMimosipHicmb ompumaHHsa o
. . . Cmpoku peanizayii
n/n 3ax00i8) pUHKOBOI pecypcis
rnoseodiHKu
[Tomyk iHBecTHIIII Cepenns 3-8 wmicsris
3011bIIEHHS PUHKY 30yTY Bucoxka 1-2 poku
3aBISKH peKJIaMi
3MEHIIEHHS [[IHU Ha Cepenns 1-3 micsmi
MPOJYKT. AKIii
Buxin Ha Mi>KHApOAHUIA Bucoka 2-3 poku
PUHOK

[IpoBiBmM aHami3 andbTEpHATHB PUHKOBOTO BIPOBAKEHHS CTapTar-
MPOEKTY, MOXHA 3pOOUTH BUCHOBOK, 10 HAWOLIBII ONTHMAJIbHUMHU BaplaHTaMU
OyyTh 30UTBIIIEHHS TIPOJAXKIB CUCTEMHU, 3aBSKH PEKIaMi Ta PO3IIMPEHHIO PUHKY
30yTy B IHIIMX KpaiHax CBITY, OCKUIbKM BOHM MalOTh BHCOKY MHMOBIPHICTb
OTPUMaHHS PECypCiB Ta BITHOCHO CTHUCII CTPOKH peainizarii. Takoxk € HemoraHi
BapiaHTH, Taki sK, TOIIYK IHBECTOPIB Ta TMEpioJAUYHE MPOBEICHHS akilii abo 3a

MOXJIMBOCTI 3MEHIIIEHHS 1[IHU Ha KOMIIOHEHTH Ta CUCTEMY B LIJIOMY.
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3.4 Po3poOka puHKOBOI cTpaTerii MpoeKTy

B po3po01ii puHKOBOI cTpaTerii NepiuMu MyHKTaMU € BUBHAYEHHS CTpaTerii

OXOIUICHHS PUHKY: OMHC I[UIbOBUX TPyN MOTEHUIWHUX CHOXKUBAYiB, TOTOBHICTH

JIOJIeH KyIyBaTH JaHy MPOIYKIIiFO, OIlIHKA KOHKYPEHIIIT B JAHOMY CETMEHTI.

Ta6muis 3.1. Bubip miboBUX rpyn NOTEHIIHHUX CIIOKHWBaYiB

Onuc nmpodinro ['OTOBHICTH OpieHTOBHUY .
. 3 . InTencuBHICTD IIpocrora
Ne L1JIBOBOI IPYyNH CHOXKMBAYiB | MOIMMT B MEXax
o . . . KOHKYpEHLIIi B BXOIlY Y
/1 MOTCHIIHHUX CIPUIHATH | LIJTBOBOI IPYIH !
. CeTMEHTI CETMEHT
KJIIEHTIB MIPOJTYKT (cermeHTy)
[TpuBaTHi BIacCHUKH
1. | xutnoBoi Bucoxka
HEPYXOMOCTI, +
OyniBenbHi
KOMTaHi1
rOTOBI cepenHii
2. BiracHuku roremnis Cepennst +
Hupexropu dipm,
3. IATSYUX CaJO0YKIB,
KT («pO3yMHUI Cepenns +
odicy, «po3yMHUN
CaZI0v0K»)
SIki nibOB1 rPyNU OOpaHO: MPUBATHI BIACHUKH KUTIIOBOI HEPYXOMOCTI; Oy/IiBeTIbHI KOMIaHIT;
[1ix yac aHani3y NOTEHUIMHUX TPYI CHOXKUBAYiB OyJI0 MPUWHATO PILIEHHS 1110 KOMIIaHis Oye
MpAIfOBaTH 3 OyAIBEIbHUMH KOMITaH1SIMU.

[IpoBiBIIK aHai3 MOTEHUIMHUX TPYM CIOXUBa4iB, OOpaHO IIJIHOBI TPYIIH,

110 MpeACTaBICH] BJaCHUKaMH NMPUBATHUX OYJMHKIB a00 KBapTHUP, L0 3allIKABIIEHI

B aBTOMAaTu3allli ad0 B OKpEeMHUX KOMIIOHEHTAaX JIaHOi CUCTeMHU. [HTEHCHUBHICTH

KOHKYPEHI[li B JaHOMY CErMEHTI € JOCTaTHhRO BHCOKOIO, ajie SIKIIO MPOpaxyBaTH

BC1 3arpo3u, Ta HEAOJIKH CUCTEM KOHKYPEHTIB, MOKHA CTAaTH OJHUM 3 MPOBIIHUX

BUPOOHMKIB Ha PUHKY CIIO’KUBAYiB.

Tabmuusa 3.15. Busnauennst 0a30B0i cTpaTerii pO3BUTKY

Kurouosi
Ob6pana . . .
Ne AT TeDHATHES Crpareris OXOIUIEHHSI | KOHKYPEHTOCIIPOMOXHi | ba3zoBa crpareris
/1 P PUHKY MO3UIMT BIAMIOBIIHO 10 PO3BUTKY*
PO3BUTKY MPOEKTY .
00paHoi anbTepHATHUBU
ApPK.
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3anyyeHHs
CIIO’KMBAYiB

OpieHTHp HE TUTBKH HA
eJiTapHUX KIIEHTIB,
ajie 1 Ha BJIACHUKIB
HEBEJIMKUX 3aMIiChKUX
OYIWHKIB 1 KBapTHP.
Pexnama ta cTtBopeHHs
CTIMKOTO TIOITUTY HA
TOBap; SIKiCHE
oOJytaxHaHHS.

SIxicHe oOagHaHHS I
KOMIT FOTEPHOI CUCTEMU
«PO3yMHUI OyJTHHOKY,
OnTuMaibHe
CIIBBIHOIIECHHS I[iHA-
SIKICTh; 3HHKKH Ta

MOJIapyHKH

VY nockoHaneHHsa

AJBTEpHATUBOIO PO3BUTKY IMPOEKTY € 3aJy4YCHHS CIOXKMBAYiB, HE TILIbKU

BJIACHUKIB BEJIUKUX OyiBEIbHUX KOMIIaHIM aje 1 HEBEJIMKUX MICBKHX Ta

3aMICBhKUX OYJIMHKIB, a TaKO MOXJIMBI BapiaHTH MOOYIOBU CUCTEMHU «PO3yMHUM

CaJI0vY0K»,

«pO3yMHa  WIKOJIAY,

«pO3yMHUH  Odicy.

ITocTauanHs SKICHOTO

oOJlafHaHHS ONTHUMAJIBHOI I[lHA Ta IHJAMBIAYaJIbHICT CHCTEMH € OCHOBHOIO

MO3UIIIEI0 KOHKYPEHTOCIIPOMO>KHOCTI JIAHO1 allbT€pPHATUBH.

Hactynmaum kpokom € BUOip cTparerii KOHKYPEHTHOI MOBEIIHKH OMHCaHUI

B TaOmui 3.16.

Tabnuusa 3.16. BusHauennst 6a30Boi cTpaTerii KOHKYPEHTHOI MTOBEIHKH

Yu Oyne xommnaHist
ITYKaTH HOBUX

Yu Oyne kommnaHist

PHUHKY

KOHKYPEHTIB. Ase
Mo3ke OyTH 30ir 3
KOHKYPEHTaMH B
JeSIKUX TaTYhKax,
o01aTHaHHI Ta
Mepekax

Yu € npoekr . KOIIIOBaTH OCHOBHI Crpareris
Ne «Tepuonpoximuem» Ha | o ipa s, abo XapaKTEePUCTUKU KOHKYPEHTHO{
n/m prionp 3abuparu PaKTep . P %
PUHKY? . TOBapy KOHKYPEHTA, 1 MOBEIHKU
ICHYIOUHX Y P
KOHKYPEHTIB? ]
IIponykr He € byne mykatu Kommnanis maitxe He [To3umiiina
«TIEepUIONPOXiALIEM» Ha | HOBUX CIOKMBayiB | OyJe KOMiloBaTH o0opoHa

BEJMKUM, ajie Jayxe MNpuOyTKOBHUM,

Po3Mmip pUHKOBOIO CETMEHTY CUCTEMHU «PO3YMHHUU OYAMHOK» € JTOCHUTb

OCHOBHOIO

CTpAaTeTi€r0

KOHKYPEHTHOI

MOBEIHKA 3aJTy4eHHS HOBUX CIIOKHMBadiB, TypOOTa MpO I1HTEPECH MOCTIHHUX

KOPHUCTYBayiB Ta BUKOHAHHS iX 3a0araHok, 3aBOIOBaHHS MTPUXUIBLHOCTI.

3MH.

Apk.

Ne dokym.

Mionuc

Hdama

M T8 1mn.002.00.000.113

ApPK.

106




Ile moxHa 3poOWTHM 3a paxyHOK IMIJBUIIECHHS TOYHOCTI MPHUCTPOIO Ta
BHCOKO] SIKOCTI 00CITyTrOBYBaHHS.

Ha ocHOBI BUMOT crHokuBayiB 0OpaHOro CerMeHTy (IPUBAaTHI BIIACHUKHU
0araTornoBepxiBOK Ta MA€ETKIB) J0 MOCTaYalIbHUKA Ta CTBOPEHOI CUCTEMH, a TAKOXK
B 3aJCKHOCTI BIJI CTpaTerii pO3BUTKY Ta KOHKYPEHTHOI IIOBEIIHKU Tpeda
PO3pOOHTH CTpATETIIO MO3UITIFOBAHHS, IKa BU3HAYAETHCA y (OPMYBaHHS PUHKOBOI
MO3UIIi1, 32 SIKUM CIOXKUBa4l MatOTh 11eHTU(IKYBAaTH TPOEKT.

Ta6mu 3.17. BuzHaueHHsI cTparterii mo3uIliOHyBaHHS

Kirouosi . C e
Bubip acorriariii, ki MarOTh
Ne Bumoru no bazosa KOHKYPEHTOCIIPOMO
. . ) s chopMyBaTH KOMILIEKCHY
n/ | ToBapy LiJIbOBOI CTpaTeris SKHI TTO3HULIT .
MO3UIIII0 BIACHOTO MTPOEKTY
II ayauTopii PO3BUTKY BJIACHOT'O CTapTar-
(TpH KJIFOYOBHX)
IPOCKTY
Bucoka sxicTsb, YaockonaneH- | OnruManbHe Bucoka gKicTh KOMIIOHEHTIB
3aXUIIEHICTD Big | HA CHIBBIIHOIICHHS CHCTEMH, CBOECYACHE
3J1aMy; I[IHU Ta SKOCTI BUKOHaHHS,
BIOCKOHAJICHHS IHAUBIAYaNbHUM MiIX1]1,
IPOAYKTY CepBiCHE 00CITyrOBYBaHHS
BPaxOBYIOYH
moOaxaHHs
CIOXKHMBAYiB

Ha ocHOBI Bu3HaueHux 0a30BOi CTparerii PO3BUTKY, KOHKYPEHTHOI
MOBEAIHKMA Ta MO3ULIOHYBaHHA, MOXKHA c(pOPMyBaTH HANMPSMOK pOOOTH cTapTar-
KOMITaHii Ha PHUHKY, IO TOJISITAa€ Yy TMOCTIHHOMY PO3BUTKY Ta BIOCKOHAJICHHI
CUCTEMH, BIPOBAKEHHI HOBHUX (DYHKIM, KOMIIOHEHTIB, I1HTEJIEKTYaJIbHUX

NPUIAJIIB Ta IPOTOKOJ1 B CUCTEMY.
3.5 Po3po0/ieHHs MAPKETHHIOBOI IPOTrPAMM CTAPTAN-NIPOEKTY

[1ix yac po3poOKK MapKETUHTOBOI MPOTrpaMu CIIOYATKy MOTPIOHO PO3POOUTH
MapKETUHTOBY KOHIIEMI[IIO TOBApy, SIKUM OTpUMaEe KopucTyBad. Y Tabmwmimi 3.18

aHaJl13ye€MO KOHKYPEHTOCIPOMOKHOCTI MOTEHIIIHOT CUCTEMH.

Tabmuis 3.18. BusHaueHHs KITIOYOBUX MEepeBar KOHIIEIIIT MOTEHIIIHHOTO TOBapy

Ne IMoTpeba Buropna, sy Kiro4oBi mepeBaru nepea KOHKYpEeHTaMU
/m P IIPOIIOHYE TOBAp (icuyroui abo Taki, 10 MOTPIOHO CTBOPUTH
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Kontponb CamoriarHOCTHKA CroBilmieHHsT TIPO  MOXJIWBHMA 301 B
1 mparme3aaTHoOCTi poOOTi Ti€i YK iHIIIOT YACTHHH CUCTEMU;
CHCTEMH Ta KOHTPOJIb KOHCTPYKIIii OyJAHHKY
JTaTYNKIB
3axucr Bif Cucrema HagiTb, SIKII0 3T0YMHELB Yy CTIELIaTbHOMY
MIPOHUKHEHHSI B CHOBIIIEHHS MOJIIIT | KOCTIOMI 1 Kamepa Horo He Oa4YuTh, TATIUK
2 | OyniBiio Ta rnepegayda IIyMy BU3Ha4ae 3ByK KPOKiB 200 1HIINX
300pakeHHS IITyMIB SIK1 BIH CTBOPIOE.
3 InmuBinyaneHicTe | [HAMBIAYyabHA IS
CHCTEMU KO>KHOTO
4 | SxicTb SIKicHI TaTuuKu Ta | 3aKyHiBIIA JIHMIIE SKICHUX KOMIUIEKTYIOUHUX
KOMIUICKTYOUi
[Iponossxenns Tabmuri 3.1
5 | HocTymHicTh JlocTynHiCcTh Hesucoka BapTicTh.
6a3oBoi
KOMILIEKTAI]

BaxxnuBuM eTtanoM € BU3HAUYCHHS KIIFOUOBUX rnepeBar KOHHGHHi'l' TOBAapy B

pO3poO0IIi cTapTan-MPOeKTy JJIsl BUKOHAHHS MOTPeO 1 3a0e3meueHHs BUTOIU, SK TS

CIIOKMBAYIB, TakK 1 i1 TOBAPOBUPOOHUKIB. TOMY BUTJTHUMU CTOPOHAMH TOBApPY €:

KOHTPOJIb HpaHGSHaTHOCTi CHCTCMH Ta IIaTLII/IKiB, 3aXHCT BiII IIPOHUKHCHHA B

Oy/IBJIIO, 1HUBIIYaJbHICTh CUCTEMH.

B tabnuii 3.19 Onucani 0OCHOBHI piBHI MOJiejiel TOBapy (CUCTEMHU).

Ta6mums 3.19. Onuc TphOX PiBHIB MOJENI TOBAPY

PiBHI TOBapy

CyTHICTb Ta CKJIaJI0B1

I. ToBap 3a Komdopthe npoxuBaHHs B OyIuHKY, O€3IeKa, CaMO/[1arHOCTHKA
3alyMOM MpUIAIiB, EKOHOMIs
II. ToBap y BnacTuBoCTI/XapaKTepUCTUKU M/Hwm Bp/Tx /Ta/E/Op
peanbHOMY 1. Komn’roTepna cucrema Hwm Tx
BUKOHAaHHI1 2. latunku M Tx
3. MOoXHBICTh OHJIANH Hwm Tn
MOHITOPHHTY CTaHy CUCTEMHU
4. Inrepdetic Hwm Tx

SIKiCTh: TEXHIYHUI PErJIaMCHT , pC3YJIbTATU TCCTYBAHHA CUCTCMHU, ITIATCHT

[TakyBaHHS: KOJKEH JATYHK YITAKOBAHO B OKPEMY KOPOOKY

Mapka: Independent home

III. Tomap i3
M IKPITUICHHSM

Jlo mponaxxy: BAOCKOHaseHa cuctema «Po3ymMHHI Oy THHOKY

[Micns npoaaxy: OHOBJICHHA CUCTCMHU 3 YaCOM

[ToTentiiiamii ToBap Oyze 3aXUIICHO Bi/I KOMMIOBAHHS 32 PaXYHOK JIOTOTHITY, BBEJICHHS
KOMEPIIIHOI TAEMHUIII Ha CUCTEMY ( CHCTEMa «IIi]T1 KJII0U»), TATeHTYBAHHS PO3POOJICHOTO

METO.y.
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[Ticast ommucy TpbOX PIBHIB MOJENl TOBapy HEOOXITHO BHU3HAYUTHU IIHOBI
MEX1, SKUMHU HEOOX1JHO KEepyBaTHUCh INPH BCTAHOBJICHHI IIIHM Ha IOTCHIIHHUN
ToBap. Takox Tpeba mpoaHali3yBaTH I[IHM TOBapiB KOHKYPEHTIB, Ta JOXO[IB
CIIO’KMBaviB MPOAYKTY. B mpolieci BUyCKy CUCTEMH ii MOTPIOHO 3aXMCTUTH BiJl
HEJICTATBHOTO KOMIIOBAHHS Ta BUITYCKY IIaxpasiMu MiApOOOK TaHOI CUCTEMH, TOMY
Tpeba 3axXUCTUTU i JIOTOTUIIOM, BBEACHHSIM KOMEPIIMHOI TaeEMHHII Ta
MaTCHTYBAaHHSAM METOTY.

Taomuus 3.20. BusHaueHHs MeX BCTAaHOBJIEHHS I[1HU

PiBens 1iH Ha . . PiBens noxomiB BepxHst Ta HIKHS MEXi
No PiBens 1iH Ha . . .
TOBapu- LJILOBOT IPyIu BCTAHOBJICHHS LIiHU Ha
n/m . TOBapU-aHAJIOTH 4
3aMiHHUKHU CIOXHMBAYiB TOBAP/MOCIYTY
LITE 400000 10000-80000 20t1uc.-1000000.
SOLUTION

[{inn Ha cucTeMy «pO3yMHHH OYyIMHOK» JexaTh B Mexax Bia 20000 mo
1000000 rpH., BapTiCTh 3aJ€KUTh BiJ] IIIHK HA KOMIIOHEHTH CHUCTEMH «PO3YMHHM

OyIMHOK», HAI[IHKHM, SKOCTI BHUKOHaHHsS pOOIT Ta pekiamMu (IpMU Ha PHUHKY

CIOXUBAYiB.
Tabmuus 3.2. DopMyBaHHS CUCTEMH 30yTy
Crerudika . .
. . OyHK1ii 30 K1 Ma€e
Ne 3aKyIiBEIbHOI YHIIIL 3BY1Y, ['mubuna OnTumainbHa
; . BUKOHYBAaTH
n/n MOBEIHKH LIJTbOBUX KaHaiy 30yTy | cucrema 30yTy
o MOCTavYaIbHUK TOBApY
KJIIEHTIB
BcranoBnenns 0 (6e3 Cepen
KOHTAKTIB 13 MOCEPEAHMKIB) | IPUBATHUX
1 He perynsipue CMOXXMBaYaMHU Ta BJIACHUKIB
3aMOBJIEHHS CUCTEMU MiITPUMKA iX; KHATIIOBO1
(opMyBaHHS MONUTY 1 HEPYXOMOCTI;
CTUMYJIIOBaHHS 30yTYy; OyziBesbHI
3MEHIIICHHS BUTPAT; KOMMaHii
MapKETHHTOBE
OCJIDKEHHS.

Jlist 3a0e3nedenHst eheKTUBHOT peati3allli CTapTan-mpoeKTy ONTHMAIbHOIO

CUCTEMOIO 30yTy 0OpaHO TpsiMUii, 6€3 3aTy4eHHS MOCEPETHUKIB MK BUPOOHUKOM
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Ta croXkuBaueM. /171 eKOHOMIi KOIIITIB 3aMOBJICHHS MO>KE€ MPOBOJUTHUCS B OHJIAIH

pexuMi (depes caiT).

B Ttabmumi 3.22 posrisHyTa crnenudika MOBEAIHKH KIIEHTIB, KIFOYOBI

MO3UIlIi MPOEKTy, KOHIICHIliS PEKJIaMHOTO 3BEPHEHHS, a TaKOX 3aBJaHHS SIKi

MMOBUHHI BUKOHATHU PEKJIaMHI1 MOB1JOMIICHHS.

Tabnuusa 3.22. Konueniiis MapKeTUHTOBUX KOMYHIKaIlIl

Crewndix C Kurouosi .
No a Kananu komyHikaniu, S oBDaH] 3aBaaHHs Konuemniis
1/ | MOBEMIHKU | SIKUMHU KOPUCTYIOTHCS TO3MLIL, 0bpaHl pEeKJIaMHOTO pPEKJIaMHOTO
I | LUILOBHUX LIBOBI KIIIEHTH A ITOB1JIOMIJICHHS 3BEpHEHHS
.. MO3UI[IOHYBaHHS
KIJIIEHTIB
1 | Opienraui | ®opmansHi/Hedhopman | [npuBinyansuuii | [HpopmyBanus | Cuctema
1 Ha b Hi KaHAJH iAXi; CIIO’KMBAYIB; «PO3yMHHUU
perynspHi | KOMyHIKaiii JocTynHicTb Po3Butox OYAMHOK» €
IMOCTaBKH KIIIEHTaM; MIOTTUTY; IHHOBAIIHHO
CamopiarHoctuk | CTUMYIIOBaHH | O Ta
a CUCTEMU . 1 MIPOJAXKY; YHIKQJIbHUM
ITomryx
BUT1IHUX
HapTHepIB;

JKITIOUOB1  TIO3MINT: 1HAMBIAYyIBHUN TIAX1A JJI1 KOXKHOTO,

PesynbraToM [aHOTO MIAMYHKTY € OPIEHTUP HAa PEryJIspHI IOCTaBKU

CHUCTEMH Ta JIOCTYITHICTh YCIM Oa)KarouuM.

caMOJIlarHOCTHKA
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BUCHOBKH 10 TPETHOI'O PO3A1J1Y

B nmanomy po3aiini mpoBeAEHO MAapKETHMHTOBHM JIOCHIDKEHHS CTapTan-
NPOEKTY 3a/Ulsl BHU3HAYEHHS MPUHIUIOBOI MOXJIMBOCTI HOro pPUHKOBOTO
BIIPOBA/KEHHS Ta MOXJIMBHX HampsiMiB pearizauii. HaBeneno 3micT iaei craprar-
MIPOEKTY, HAMIPSIMKY 3aCTOCYBaHHS Ta BUTO/M U KOPUCTyBaya.

[IpoBeneHo aHami3 pUHKY, IO TIOKAa3ye MOTEHIIHHI TEXHIKO-€KOHOMIYHI
mepeBar 1i71ei MPOEKTy Ta NPOEKTIB MOTEHUIWHUX KOHKYpeHTIB. Jlomomorae
BU3HAYMUTH TEPEITIK CIA0KUX Ta CHIBHUX XapaKTePUCTUK Ta BJIACTUBOCTEH i7el, Ha
OCHOBI, sIKUX Oyne cpopMoBaHa KOHKYPEHTOCTIPOMOXkHA 1H(pOpMaIliiHa crucTeMa
«pO3yMHUH OYIUHOKY.

HeBig'eMHOI0O 4acTMHOIO MapKETHMHIOBOIO  aHalI3y €  BHU3HAYEHHSA
TE€XHOJIOTIYHO1 3/IIMICHEHHOCTI MTPOEKTY.

Takox OyJlo BH3HAYEHO PUHKOBI MOXJIMBOCTI Ta TOTEHIIIMHI 3arpo3u
IUTAHYBaHHSl HAIPSIMKIB PO3BUTKY MPOEKTY, BPAXOBYIOUM CTaH PHUHKY, MOTpeOU
MNOTEHIITHUX KOPUCTYBaydiB Ta MPOIO3HIII KOHKYPEHTIB. Bu3HaueHO MOTEHU1HI
IpyNH KIIEHTIB, X XapaKTEPUCTUKH, Ta OPIEHTOBHUH IEPENIK BUMOT 10 TOBapy
JUIS KOXKHOI TPYINH, TPOBEJACHO aHajli3 PHHKOBOTO CEPENOBHUINA: BU3HAYCHO
(dakTopu, 110 MO3WTMBHO  BIUIMBAIOTh HA IMPOEKT, Ta (AKTOPH, SIKI HOMY
MEPEIIKOKAI0Th; aHaJII3 MPOMO3HIIIi Ta aHaJi3y KOHKYPEHIIi.

Ha ocHOBI momnepenHix JoCHiK€Hb OyJl0 BU3HA4Y€HO (akTopu
KOHKYPEHTOCIPOMOXHOCTI, 32 JOMIOMOTOK SIKMX IMPOBEIEHO aHaji3 CUJIbHUX Ta
CabKUX CTOPiH MpoeKTy, npoBeaeHo SWOT-aHai3, Ha OCHOBI SIKOTO PO3p00JIEHO
aIbTePHATUBH PUHKOBOI MOBEMIHKHU JIJIsl BUBEACHHS CTapTal-TIPOEKTy Ha PHUHOK.
diHanbHUM KPOKOM MAapKETHHIOBOTO aHajizy Oyyio po3poOJieHHS PUHKOBOI

CTpATerii MPOEKTY Ta PO3POOICHHS MAPKETUHTOBOI IPOTrpaMu CTapTaI-MPOEKTY.
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BUCHOBKHA

Cucrema «po3yMHHM OYIHMHOK» TPENCTaBIsie 3pydyHy IMiaTtdopmy, s
onpoOyBaHHS HOBUX KOMITIOTEPHUX  TEXHOJIOTiM, CTUMYIIOE  PO3BUTOK
MIKPOEJIEKTPOHIKH B IIJIOMY, a TAaKOX 3aco0u repeaadi iHpopmariii Ta ii 3axucry.

Komm’torepHa cucrtema «po3yMHH OyJIMHOK» 37aTHa 3a0e3MeduTH
peanizaiifo OXOPOHHUX (YHKIIH, GYHKIIA MIKPOKIIMATy, JUCTAHIIIIHOTO
KepyBaHHA, PYHKIIH KOHTPOJIO, @ TAKOK CaMOJIarHOCTUKY MPHJIAJIIB Ta CaMOl
CHUCTEMHU.

[IpoOneMy HESKICHOCTI NpUIATIB YM iX CTapiHHS MOKHA BUPILIUTH,
pO3pOOUBIIIA CUCTEMY O€3IeKH, sika POOUTH aBapiiiHi CUTyallli HEMOKIUBUMH,
KOHTPOJIIOE€ Mpale3IaTHICTh NPWIAAIB Ta MINHICTh KOHCTPYKILINA JOMYy 10
BiOpariii. Ile o3Hauae CTBOPUTH IHTErpOBaHy CHUCTEMY KepyBaHHs OYIIBJICIO 3
MO>KJIMBICTIO 3a0€3MEeUeHHS KOMIUIEKCHOI POOOTH BCIX 1HXEHEPHUX CHCTEM
OyJIUHKY: OCBITJICHHS, OITaJICHHS, BCHTHIISALIIA, KOHJIUIIOHYBaHHS,
BOJIOTIOCTAYaHHS, KOHTPOJIIO JOCTymy Ta 1H. B Iiii mijgcucTemi 3aKiiala€ThCs
«IHTEJIEKT» OY[IBIII - T€, IK BOHA OyJle pearyBaTu Ha 3MIHY MapaMeTpiB JaTUHKIB
CUCTEMHU Ta IHIII MOJli THUIy MO3AIUTaTHUX CUTyalid. 3a0e3MeyuTH KOPEKTHY
po0OOTy OKpeMHX MIJACHUCTEM B pa3l BIAMOBHU 3arajlbHOI KEpyrOuoi CHUCTeMH abo
THIITUX YaCTUH CUCTEMH.

OcCHOBHUM KpuTepieEM TpH TOOYAOBI CHCTEMH I peamizaiii QyHKIii
«pO3yMHUH AIM» OyIIH:

- MIHIaTIOPHICTh KOMIIOHEHTIB 0€3 BTpaTH HaAIMHOCTI iX poOOTH;

- IHAMBITYaTbHICTh CHUCTEMHU;

- OCHOBHY YyBary CIiJl 0OpUAUISITA TIOpUAHUM  TEXHOJIOTISIM 1
HAHOTEXHOJIOTISIM.

[TpoBiBIIKM HU3KY aHATITUYHUX Ta EKCIIEPUMEHTAIBHUX JOCIIIKEHb OYII0
oOpaHO HaAWOUIBIN SKICHI Ta BAAl AATYMKH, JIHIT 3B’S3Ky Ta 1HIII CKJIAJO0BI, 110
MOBUHHI BXOJIUTH JO CUCTEMH «PO3yMHUN OyaAuHOK». JlOCTIIKEHHS IMOKa3alu,

SKAM OOCSTOM JOJaTKOBOTO OCBITJICHHSI TOBHMHHA KEpyBaTH CHUCTEMa, II100
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3a0€3MeYUTH HOPMY OCBITJIEHOCTI B OyAMHKY; Oe€3MeKa CTPYMOCHOXXKHUBAaHHS
HANpsSMYy 3aJIeKUTh BiJl SIKICHOI YCTaHOBKM BHUMHUKAYiB, PO3ETOK, €ICKTPUYHOTO
HAaBaHTa)XCHHS, 3a3€MJICHHS EJCKTPOIPOBOAKK Ta 1i SKICHOTO TPOKJIAJTaHHI.
PospaxoBana BiOpamiifHa CTIMKICTP Ta MIIHICTh CHCTEMH, a TaKOX
CHEProCIOKUBaHHS JaTYUKIB Bl OaTapeiKu Ta i1H.

Byno BupimieHo 3aMiHUTH BUKOPUCTAHHS 3BUYAMHUX JATYMKIB HA JTATIUKH 3
IHTEICKTYyaJIbHOI0 CKJIAJIOBOIO, IO MOXYTh IMOTEPEIKAaTH aBapiiiHi cuTyarlii Ta
camorectyBatucsa. lle 3poOUTH CHCTEeMy pPO3YMHOTO OYIWHKY O€3MEYHOI0 i

HAIWHOIO I CIOKHABaya.
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CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1.  VYwmuseii gom:[ Enextponnuii pecypc] - Pexum goctymy: http://www.dom-

electro.ru/ .
2. SmartVisu:[ Enexrponnuii pecypc] - Pexxum JOCTYIIY:

http://www.smartvisu.de/ .

3. MajorDoMo:[ Enextponnuit pecypc] - Pexum JOCTYTY:

http://majordomo.smartliving.ru/ .

4.  Cucrema ymHoro jaoma Freedomotic :[ Emexkrponnuit pecypc] - Pexum

noctymy: http://www.freedomotic.com .

5. Node-red rpaduueckuii  KoHHUrypaTop [UIs HMHTEpHETAa  BEILCH:

[Enexrponnnii pecypc] — Pesxum poctymy: https://r-iot.org/2016/07/04/node-red- .

6. Fibaro:[ Exextponnuii pecypc] — Pexxum noctymy: http://www.fibaro.com/

1. CereBoe ooopynoBanue NetPing:[ Enekrponnuii pecypce] - Pexum gocrymy:

http://www.netping.com.ua/ .

8. bepkyt-ET: [EnexTponHwMii pecypce] - Pexum JIOCTYILY:
http://metrotek.ru/?p=3363.

Q. bepkyr-ET (BERcut-ET) Tecrep-ananmu3zarop Ethernet:[ Enexkrponnuii
pecypc] — Pexxum moctyny: http://radikom.ru/t 723746 _berkut-et_bercut-et_tester-

analizator ethernet i gigabit ethernet.html .

10.  KpeiitoBas cucrema LTR PykoBoactBo mosb3oBarens: [EnekTponHui

pecypc] - Pexxum moctyny: https://www.lcard.ru/download/ltr.pdf .

11. Buau TecTyBaHHS Ta BiAMIHHOCTI Mixk HumH . [Enexkrponnmii pecypc] -

Pesxxum moctymy:  https://www.quality-assurance-group.com/vydy-testuvannya-ta-

vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/ .

12. Moaynbroe TectupoBanue (Unit testing): [Enextponnuii pecypc] - Pesxum

noctymy: https://galight.com.ua/baza-znaniy/modulnoe-testirovanie/ .

13. Aunbda- u Oera-tectupoBanue. [Enektponnmii pecypc] - Pexum moctymy:

https://training.gatestlab.com/blog/technical-articles/alpha-beta-testing/ .
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http://www.dom-electro.ru/
http://www.dom-electro.ru/
http://www.smartvisu.de/
http://majordomo.smartliving.ru/
http://www.freedomotic.com/
https://r-iot.org/2016/07/04/node-red-%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-%D0%BA%D0%BE%D0%BD%D1%84%D0%B8%D0%B3%D1%83%D1%80%D0%B8%D1%80%D0%B0%D1%82%D0%BE%D1%80-%D0%B4%D0%BB%D1%8F-%D0%B8%D0%BD%D1%82/
http://www.fibaro.com/
http://www.netping.com.ua/about.html
http://www.netping.com.ua/
http://metrotek.ru/?p=3363
http://radikom.ru/t_723746_berkut-et_bercut-et_tester-analizator_ethernet_i_gigabit_ethernet.html
http://radikom.ru/t_723746_berkut-et_bercut-et_tester-analizator_ethernet_i_gigabit_ethernet.html
https://www.lcard.ru/download/ltr.pdf
https://www.quality-assurance-group.com/vydy-testuvannya-ta-vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/
https://www.quality-assurance-group.com/vydy-testuvannya-ta-vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/
https://qalight.com.ua/baza-znaniy/modulnoe-testirovanie/
https://training.qatestlab.com/blog/technical-articles/alpha-beta-testing/

14.  IlpuemouHoe TtectupoBanne wm [Ipuemo-cnarouHoe wctbranue (Acceptance
Testing): [EnexTponHwmii pecypc] - Pexum JOCTYTY:

http://www.protesting.ru/testing/levels/acceptance.html .

15. IIunotHoe TectupoBanue. [lHTepHeT-pecypc] - Pexum  moctymy:

https://Ipgenerator.ru/blog/2017/06/07/kak-pilotnoe-testirovanie-mozhet-uluchshit-

issledovanie-polzovatelej/ .

16. TecryBanns: Kputepii ta wmetomm: [EnextponHmii pecypc] - Pexum
JTOCTYIY:

http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D
1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%
B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8
F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didko

vska m v testing part2 criteria.pdf.

17. TlaxomoB C. TectupoBaHWe W JMArHOCTHKA KOMIbIOTEpAa B JOMAILIHUX
YCIOBUSX: [ EnextpoHHHMit pecypc] - Pexum JIOCTYILY:

https://compress.ru/article.aspx?id=11136 .

18. Norton Security : [Enmekrponnmii pecypc] - Pexum nmoctymy:
https://ko.com.ua/norton security lider 1 po zashhite v segmente home small
business 128354 .

19. TectupoBaHwe ¥ JUATHOCTHKA KOMITBIOTEpAa B JOMAIIHUX YCIIOBHSX:
[EnexkTpoHHMI pecypc] - Pexum JOCTYILY:

https://compress.ru/article.aspx?id=11136 .

20. Metoasl u mpuOOpPHI ISl TECTUPOBAaHWS JIMHUK CBs3u: [EnexTpoHHuit

pecypc] - Pexxum noctymna: https://skomplekt.com/tools/138891.html/ .

21.  Pednexromerp. Buasl u ycrpoiicrBo. Pabora u npumenenue. Kak Bo1Opath:
[EnexTponHwMii pecypc] - Pexum JOCTYTY:

https://electrosam.ru/glavnaja/slabotochnye-seti/oborudovanie/reflektometr/ .

22. Imnynbcumii  meron: [Enektponnuit  pecypce] - Pexum  moctymy:
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%
D0%BA%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80_ %D0%B4%
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http://www.protesting.ru/testing/levels/acceptance.html
https://lpgenerator.ru/blog/2017/06/07/kak-pilotnoe-testirovanie-mozhet-uluchshit-issledovanie-polzovatelej/
https://lpgenerator.ru/blog/2017/06/07/kak-pilotnoe-testirovanie-mozhet-uluchshit-issledovanie-polzovatelej/
http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didkovska_m_v_testing_part2_criteria.pdf
http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didkovska_m_v_testing_part2_criteria.pdf
http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didkovska_m_v_testing_part2_criteria.pdf
http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didkovska_m_v_testing_part2_criteria.pdf
http://mmsa.kpi.ua/sites/default/files/disciplines/%D0%A0%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B0%20%D1%96%20%D1%82%D0%B5%D1%81%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC/didkovska_m_v_testing_part2_criteria.pdf
https://compress.ru/article.aspx?id=11136
https://ko.com.ua/norton_security_lider_1_po_zashhite_v_segmente_home_small_business_128354
https://ko.com.ua/norton_security_lider_1_po_zashhite_v_segmente_home_small_business_128354
https://compress.ru/article.aspx?id=11136
https://skomplekt.com/tools/138891.html/
https://electrosam.ru/glavnaja/slabotochnye-seti/oborudovanie/reflektometr/
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80_%D0%B4%D0%BB%D1%8F_%D0%BA%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80_%D0%B4%D0%BB%D1%8F_%D0%BA%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9

D0%BB%D1%8F %D0%BA%D0%B0%D0%B1%D0%B5%D0%BB%D1%38C%
D0%BD%D1%8B%D1%85 %D0%BB%D0%B8%D0%BD%D0%B8%D0%B9 .

23. CkopocTb wuMIyNbca, KOIP(GUUIUEHT OTpaKEHUs U PACCTOSHUE [0
NOBpeXIeHHs B Kabensix: [Emexrponnwuii pecypc] - Pexxum mocrymy: http://izmer-

Is.ru/se/a4.html .

24.  Dnextpuyeckuii mmnenanc: [ Enexkrponnuit pecypc] - Pexum moctymy:

https://tel-spb.ru/impedance/ .

25. Tunel mnoBpexaenuit: [Enextponnuit pecypc] - Pexum gocrymy:

http://izmer-Is.ru/se/a6.html .

26.  Pacmmpensslii ¢GyHKIIMOHAT cepBepa sl yIpaBieHus "yMHBIM" Oy THHKOM:
[EnexTponHwMii pecypc] - Pexum JOCTYTY:
http://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%8
3%D0%BA%D1%82:JUNG:_Smart_Visu_Server .

27. CpaBuenue yMHBIX 10MOB: [Enexrponnuii pecypc] - Pexum mocrymy:

http://hometa.com/articles/sravnenie-sistem-umnyj-dom/ .

28. JlaTuuk TeMIiepaTyphl M BIQKHOCTH JUISI YMHOTO goma Xiaomi:[IHTepHeT

pecypc] — Pexxum nocrymy: https://mysku.ru/blog/china-stores/59163.html .

29. Introduction to DHT11:[Enekrponnuii pecypc] - Pexum moctymy:
https://www.theengineeringprojects.com/2019/03/introduction-to-dht11.html .

30. Introduction to DHT22:[Enekrponnuii pecypc] - Pexum poctymy:
[https://www.theengineeringprojects.com/2019/02/introduction-to-dht22.html .

31. dummep u nmpuHIUN ero pabots ;[ Enextponnuii pecypc] - Pexxum nocrymy:

https://yaelectrik.ru/elektroprovodka/dimmer-chto-eto .

32. VYmpaBieHue OCBELICHHEM M dJieKTponuTanueM: [ EnexTponnuii pecypc] -

Pesxxum JOCTYITY: http://smarton.com.ua/kontrol-bezopasnost-

doma/upravlenie electropitaniem osvesheniem v umnom dome/ .

33.  Jlatumk JIBWOKCHUS IS BKJIFOYSHHUS CBETA: NMPUHIIMI JSHCTBHUS M CIIOCOOBI
MOJIKJTFOUCHUS: [[aTepHeT-pecypc] - Pexum JOCTYTIY:

https://www.syl.ru/article/175780/new datchik-dvijeniya-dlya-vklyucheniya-

sveta-printsip-deystviya-i-sposobyi-podklyucheniya .
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80_%D0%B4%D0%BB%D1%8F_%D0%BA%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80_%D0%B4%D0%BB%D1%8F_%D0%BA%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9
http://izmer-ls.ru/se/a4.html
http://izmer-ls.ru/se/a4.html
https://tel-spb.ru/impedance/
http://izmer-ls.ru/se/a6.html
http://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82:JUNG:_Smart_Visu_Server
http://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82:JUNG:_Smart_Visu_Server
http://hometa.com/articles/sravnenie-sistem-umnyj-dom/
https://mysku.ru/blog/china-stores/59163.html
https://www.theengineeringprojects.com/2019/03/introduction-to-dht11.html
https://www.theengineeringprojects.com/2019/02/introduction-to-dht22.html
https://yaelectrik.ru/elektroprovodka/dimmer-chto-eto
http://smarton.com.ua/kontrol-bezopasnost-doma/upravlenie_electropitaniem_osvesheniem_v_umnom_dome/
http://smarton.com.ua/kontrol-bezopasnost-doma/upravlenie_electropitaniem_osvesheniem_v_umnom_dome/
https://www.syl.ru/article/175780/new_datchik-dvijeniya-dlya-vklyucheniya-sveta-printsip-deystviya-i-sposobyi-podklyucheniya
https://www.syl.ru/article/175780/new_datchik-dvijeniya-dlya-vklyucheniya-sveta-printsip-deystviya-i-sposobyi-podklyucheniya

34. OcBiTieHHS NpUMILIEHb B po3yMHOMY OynuHKy:[Enekrponnmii pecypc] -

Pexxum nmoctymy: http://sutem.com.ua/721smartbus.php .

35.  JlaTumk ABWIKCHUS AUl BKJIFOUCHHS CBETA: MPHHIUIT JEHCTBUS M CIIOCOOBI
MOJIKJTFOYEHUS: [EnexTponHwmii pecypc] - Pexum JOCTYTY:

https://www.syl.ru/article/175780/new datchik-dvijeniya-dlya-vklyucheniya-

sveta-printsip-deystviya-i-sposobyi-podklyucheniya .

36. YUeM oTauyaroTCs AaTUYUKKU  OBUKCHUSA OT JAaTYHHUKOB IIPHCYTCTBHUS:

[Enextponnuii pecypc] - Pexxum mocrtymy: http://ingsvd.ru/main/poleznoe/1125-

chem-otlichayutsya-datchiki-dvizheniya-ot-datchikov-prisutstviya.html .

37. IMupoonekrpuueckue natunku WK wsnydenus . [EnmextponHuii pecypc] -

Pesxxum noctymy: http://www.diagram.com.ua/list/sprav/sprav153.shtml .

38. lllymomep, BuOpomerp, anammsatop cnekrpa ACCHUCTEHT SIU VI:
[Enextponnuii pecypc] - Pexxum noctyna: https://ntm.ru/products/87/7380 .

39. T'uOpuaHble HHTEIUICKTyalIbHBbIC CUCTeMBI: [EnekTponnnii pecypc] - Pexxum

nocrymy: file:///D:/Users/User/Desktop/gavrilov_novitskaya.pdf .

40. CpaBHeHHE TMEPCOHAIBHBIX MPOTOKOJOB OecmpoBoanoit cetu (Wi-Fi,
Bluetooth, ZigBee): [Enexrponumii pecypc] - Pexum  poctymy:

http://digitrode.ru/articles/1355-sravnenie-personalnyh-protokolov-besprovodnoy-

seti-wi-fi-bluetooth-zigbee.html .

41. Ceru ZigBee: [EnexrponHwuii pecypc] - Pexum  moctymy:
https://habr.com/ru/post/155037/ .

42. CpaBHeHnue ymHBIX TOMOB |[Enektponnuii pecypc] - Pexum moctymy:

http://hometa.com/articles/sravnenie-sistem-umnyj-dom/ .
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http://sutem.com.ua/721smartbus.php
https://www.syl.ru/article/175780/new_datchik-dvijeniya-dlya-vklyucheniya-sveta-printsip-deystviya-i-sposobyi-podklyucheniya
https://www.syl.ru/article/175780/new_datchik-dvijeniya-dlya-vklyucheniya-sveta-printsip-deystviya-i-sposobyi-podklyucheniya
http://ingsvd.ru/main/poleznoe/1125-chem-otlichayutsya-datchiki-dvizheniya-ot-datchikov-prisutstviya.html
http://ingsvd.ru/main/poleznoe/1125-chem-otlichayutsya-datchiki-dvizheniya-ot-datchikov-prisutstviya.html
http://www.diagram.com.ua/list/sprav/sprav153.shtml
https://ntm.ru/products/87/7380
file:///D:/Users/User/Desktop/gavrilov_novitskaya.pdf
http://digitrode.ru/articles/1355-sravnenie-personalnyh-protokolov-besprovodnoy-seti-wi-fi-bluetooth-zigbee.html
http://digitrode.ru/articles/1355-sravnenie-personalnyh-protokolov-besprovodnoy-seti-wi-fi-bluetooth-zigbee.html
https://habr.com/ru/post/155037/
http://hometa.com/articles/sravnenie-sistem-umnyj-dom/

