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BCTYIy, YOTUPHOX PO3[IIiB, BUCHOBKIB, CIIHUCKY BUKOPHUCTAaHUX JDKEpEN Ta JOAATKIB.

PoGota mictuth 122 cTopinku, 63 pucyHkiB, 26 Tabnuib, 17 dopmy ta 20 mxeper.

MeToro ucepralii € po3poOka aBTOMaTH30BAaHOTO peaduTITallitHOTO 3ac00y st

HUKHBOI KIHIIIBKY JJIs1 pealiiiTanii mocTaBH Hir.

AKTYaJBHICTB JJaHOT pOOOTH MOJIATAE Y PO3POOII YHIKAIBHOTO TEXHIYHOTO 3aC00Y

JUTSI CAaMOCTIHHOT pealiiTallii B Cy4acCHOMY KOHTEKCTI, 30KpeMa sl CbOT0JICHHOT Y KpaiHu.

006’exTOM € BHMIpIOBaJlbHA aBTOMAaTH30BaHA CHUCTEMa MOE€AHAHA 3 MOOUIBHUM

JOIATKOM peadiTiTalliHOro 3ac00y, 0 YIPABISAETHCA MIKPOKOHTPOJIEPOM Ta JOJAATKOM.
IIpeamer — aBTOMaTU30BaHUI peablmiTAIlIHHMM 3aCi0 SISl HUKHBOI KIHIIIBKH.

B ornsgoBux martepiasiax OyJio pO3TJISTHYTO ICTOPUYHHUI KOHTEKCT, aKTyalbHICTh
TEMH, OIJISJ ICHYIOUMX TEXHIYHHUX 3aco0iB, a TaKOXX OKPEMO pO3TJISHYTO 3aco0u B
MpoQUIAKTHUII Ta JIIKYBaHHI IMJIOCKOCTOIOCTI, OTJIS] IUIIBKOBUX TEH30PE3UCTOpiB. Takoxk

PO3IIIIHYTO HAYKOBY Ta MPAKTUYHY BAXKIUBICTH 3aCO0Y, MEPCIIEKTUBU JTOCITIIKSHHS.

Y IpOEKTHO-KOHCTPYKTOPCBKOMY pO3[JIi  MPOBEACHO NATEHTHUH TOIIYK,
PO3pO0IEHO MPUHIMIIOBY Ta MPUHIIMIIOBY €JIEKTPUUHY CXEMHU, PO3TISHYTO (HOPMYIH s
PO3paxyHKY TEH30pE€3UCTOpa Ta MPYKHBOTO eJleMeHTa. 3alpoloHOBaHO €cKi3 3aco0y Ta

MPOBEICHO AOCIIHKCHHS.

VY HacTynmHOMY po3/i1i po3po0JIEHO aITOPUTMHU Ta AU3AUH-TIPOEKT 3aCTOCYHKY ISt

(GyHKL10HYBaHHS 3ac00y.

B po3aini po3poOku crapTan-mpoekTy OyJo MPOBEACHO OMHUC Ta TEXHOJIOTTYHUN
ayJuT, aHali3 PUHKOBUX MOKIMBOCTEH 3amycky. Po3paxoBana BapTicTh, MiiOpaHa
KOMaHAa Ta po3poOJieHWi KaneHaapHui TaH-rpadik Ta Oi13HEeC-MoJenb peanizalli

MIPOEKTY.

Kuarw4oBi ciioBa: TexHiuHMM 3aci0, peabimiTaris, III0CKOCTOMICTh, aBTOMATH3AITIs,

TCH30AaTYHK, CICKTPUYIHA CXCMA, CUCTCMaA ILiaFHOCTI/IKI/I.



ANNOTATION

The master's thesis consists of such sections as a list of abbreviations, an
introduction, four chapters, conclusions, a list of used sources and appendices. The work

contains 122 pages, 63 figures, 26 tables, 17 formulas and 20 sources.

The aim of the dissertation is the development of an automated rehabilitation tool

for the lower limb to rehabilitate leg posture.

The relevance of this work lies in the development of a unique technical tool for

independent rehabilitation in the modern context, in particular for today's Ukraine.

The object is a measuring automated system combined with a mobile application of

a rehabilitation tool controlled by a microcontroller and an application.
The subject is an automated rehabilitation tool for the lower limb.

The review materials considered the historical context, the relevance of the topic, an
overview of existing technical means, as well as separately considered means in the
prevention and treatment of flat feet, an overview of film tensor resistors. The scientific and

practical importance of the tool, research prospects are also considered.

In the design and construction department, a patent search was conducted, a basic
and principled electrical circuit was developed, and formulas for calculating a tensor resistor
and an elastic element were considered. A sketch of the tool was proposed and an

experimental analysis was carried out.

In the next section, the algorithms and design project of the application for the

operation of the tool are developed.

In the section on the development of the startup project, a description and
technological audit, analysis of the market opportunities of the startup was carried out. The
cost was calculated, the team was selected, and the schedule and business model of the

project implementation was developed.

Keywords: technical means, rehabilitation, flat feet, automation, strain gauge,

electric circuit, diagnostic system.
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IIEPEJIIK CKOPOYEHb, YMOBHUX IIO3HAYEHDb, TEPMIHIB

ALIl — enexkTpoHHHM MPUCTPi, M0 MEPETBOPIOE EIEKTPUUYHY HAINpPYry B

IBIAKOBUHN 1TUGPOBUN KOJ.

MK — 1me cnemianizoBaHuii MIKPOEJIEKTPOHHUIN MPOTPaMOBAHHUKN MpUIIaM, IO
MIPU3HAYEHUH 11 BAKOPUCTAHHS Y KEPYIOUUX MPUCTPOSIX, CUCTEMAX Tepeadi JaHuX Ta

CUCTCMAX KCPYBaHHA TEXHOJOTTYHUMH mponccamMu.

SMD (anrn. Surface-Mount-Device Light-Emitting Diode) — mnoBepxHeBuii

moHTaxx LED 4iniB Ha ApykoBaHy Iuiary.
PKII — poGounii koedilieHT IepeTBOPEHHS.

ESP-IDF (anrn. Espressif [oT Development Framework) — odimiiina
matgopma po3podku 1oT Big Espressif nist cepii ESP32-C3.

OM'MMZ]

£ — IUTOMUI €JICKTPUYHUHN OIIp MaTepiaiy [
M

[ — noBXXWHA POBITHUKA [MM].

g — IIOIIA MOIIEPEYHOro nepepizy nposigauka TIT [Mm?].

G — MeEXaHIYHa Hampyra, 110 YTBOPIOEThCS Ait0uoro criioro [I1a].

E — Monyns npyxHocTi Mmatepiany [I1a].

Shep — TIIOIIA MOMEPEYHOTO TMEPETHHY MPYKHBOTO CIEMEHTY [Mm?].
Ri, Ry, R3, Ry — omopwu tenzopesuctopis [Om].

Usx, Upux — BX1JIHA Ta BUXI1/IHA Hampyra BiAnosiaHo [B].

k — xoedimieHT cumMeTpii.

u — koediuient Ilyaccona.

k — xoedimieHT TEH30YyTIUBOCTI.

Apk.
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BCTYII

KoxxHa mronuHa yHIKajdbHa, 1 TOMY I1HIWBiAyasi3aiis TEXHIYHUX 3aco0iB
peabumiTalii € BaKJIMBUM aclIeKTOM B IXHbOMY 3acTocyBaHHi. Lle q03Bomsie agantyBaTu
3aCO0M JI0 KOHKPETHUX IMOTPeO Ta MOMKIMBOCTEH KOXXHOTO IIaIliEHTa, CTBOPIOIOYH

NepCcoHaII30BaHUM MIIX11, 10 CIpHUsie ePEeKTUBHOMY MPOIIECY BiAHOBJICHHS.

BukopucTtanHs TEXHIYHUX 3ac00iB peadiiTallii TaKoK MOXKE CIIPOCTUTH POOOTY
mikapiB Ta (axiBuiB y chepi peabimitamii. 3abe3neyyroun Mali€HTIiB 13 HEOOX1THUMU
3aco0aMu JIsi caMOCTIMHOi peaOuTiTaIli, Il TEXHIYHI PIMICHHS POOJATH MPOIEC
BIJIHOBJICHHSI OLbII €()EKTUBHUM Ta 3MEHIIYIOTh PU3UK BHUHHKHEHHS TPaBM IIiJI 4ac
¢b13uuHoi peabimiTarii. Takuil miaxia MAKPECTIOE 3HAUYIIICTh TEXHOJIOTTYHUX 1HHOBAIIIN

y Cy4JacH1i MEIUIMHI Ta peaOuTiTallliHIi MPaKTHUIIL.

Tema TexHIYHHMX 3ac001B peadiniTalii Hece B 001 BEIMKE 3HAUYECHHSI, 0COOJIMBO 3
OTJIAly Ha TMOKpaIIeHHS SKOCTI JXHUTTA oci0 13 (i3uyHuMH ab0 KOTHITUBHUMU
oOMesxeHHsaMHU. L1 3aco0M BUABISIIOTHCS HEB1'€MHOIO YaCTUHOIO MPOIECY BITHOBICHHS
(GyHKUIA, SIKI MOXYThb OyTH BTpaud€Hl 4epe3 TpaBMHU, XBOPOOM UM 1HIII HEraTUBHI
oOctaBuau. [Ipu 1bOMY TEXHIUHI PINICHHS HAJAIOTh TMAaIlieHTaM 3 OOMEKECHHSIMHU
MOXJIUBICTh OyTH OUIBII CAMOCTIMHMMM Ta BIEBHEHMMH B COOl, IO CIpUS€ iXHIN

COIlaJIbHINM 1HTETpaIlli Ta MOKIMBOCTI TPUIMATH aKTUBHY y4acTh Y JKHUTTI.

OpHi€r0 3 BOXKIIMBUX MepeBar 1HAUBITyali3allii TEXHIYHUX 3aC001B € MOXKIIUBICTh
BpPaxoBYyBaTH OCOOJUBOCTI KOHOTO mairienTa. Hampukian, po3poOka peabimiTariiHux
MPUCTPOIB 3 YypaxyBaHHSAM IHAMBIAYaJbHUX XapaKTEPUCTHK MOXE ITOKPAITUTH

pe3yJbTaTH JIIKyBaHHS Ta 3pOOUTH OTO MEHIII TPAaBMaTUYHUM.

TexHiuHi pimeHHs B peabuTiTaIlii BiIKPUBAIOTH HOBI MOKJIMBOCTI IS
TTOJIIMIIICHHS SKOCTI JKUTTS MAIlIEHTIB Ta 301IBIICHHS iIXHHOI CAaMOCTIMHOCTI. 1{e# maxizg
AKIIEHTY€E HA BAKIIMBOCTI TEXHOJIOTIYHUX 1HHOBAILIIM Y MEIUYH1M raity3i Ta BU3HAYA€ IXHIO

POJIb Y BIOCKOHAJICHH] peadimiTaliiHOl MPaKTHUKH.
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PO3/IL1 1. 3ATAJIBHUM OI'JISAJ] TA AKTYAJIBHICTh TEMUA

1.1. Beryn g0 Temu

TeMa TexHIYHUX 3ac00IB y peadimiTallli € Jy>Ke Ba)KJIMBOIO Ta IIIKaBOIO 3 0araTbox
npuydrH. 30KpeMa 1€ CTOCY€ETHCS M0 OUIBININA YaCTHUHI MOKPAILIEHHS SKOCTI JKUTTS JIIOJCH,
SKI MarTh OOMEXKEHHS Yy (I3UYHUX a00 KOTHITUBHMX MOXJIMBOCTAX. Ll 3acoOu
JI0TIOMAraloTh MallleHTaM BIIHOBIIOBATH (YHKIIii, sIKI BOHH BTPATHJIA Yepe3 TPaBMH,
xBopoOu abo 1HmI oOcTaBMHM. TexHIYHI 3aco0M JOomoMararoTh Talll€eHTaMm 3
0oOMEXeHHAMH OyTH OLIbII CaMOCTIMHMMHM 1 BIIEBHEHHUMH B co0i. lle crpusie ixHiit

COIlaJIbHIN 1HTETpaIli 1 MOKJIMBOCTI BECTH aKTUBHUMN CITOCIO JKUTTH.

Takox, Mae Micle 1HHOBaUli Ta PO3BUTOK TexXHOJOrH. PoboroTexHika,
BIpTyaJibHA PEaNIbHICTD, IITYYHUM 1HTEICKT 1 1HII TEXHOJIOT1i MOCTIHO PO3BUBAIOTHCS.
BoHU BUKOPHCTOBYIOTBCS JJI CTBOPEHHS €(PEKTUBHUX 3ac001B peadimiTarii. Lle crnpusie

PO3BUTKY HOBITHIX METO/IIB Ta MPUCTPOIB JJIs MOIMIIEHHS peadlmiTaliiiHuX MPOIIECiB.

KosxHa aroiHa 1HIUBIyalibHA, TOMY 3aBJISIKH 1HIMBITyaTi3alii TeXHIYHI 3aco0H
B peaOumiTaiii M03BOJSIOTH 1HAWBIIyaNi3yBaTH MIAXIM A0 KOXHOTO marieHTa. BoHu
MOXXYTb OyTH HaJaIITOBAHI JIJIi KOHKPETHUX MOTPEO 1 MOKIMBOCTEN KOXKHOI JIIOJIMHHU,

110 crupusie €(h)eKTUBHIIIOMY BiTHOBJICHHIO.

BukopucTtanHs TEXHIYHUX 3aC001B MOKE MOJETIUTH POOOTY JIiKapiB 1 GaxiBIliB
y cdepi peabuiTanii, a TAKOK 3HU3UTU PU3UK BUHUKHEHHS TpaBM y npoieci (pi3u4Hoi

pealumiTartii.

VY3aranpHIOIYH, TEXHIYHI 3ac00M B peabimiTarii JoroMararoTb poOMTH IIPOIeC
BITHOBJICHHSI OUIbII €(EeKTHUBHUM, JOCTYTHUM Ta IIKaBUM IS TMari€eHTiB. BoHu
CHPUSIOTH IHHOBAI[ISIM Y Tally31 MEAUIIMHU Ta TEXHOJOT1H, pOOJsSTh MEIUYHY JTOMIOMOTY
OUTBIII 1HAWBIMYaATI30BAaHOI0 Ta TMOKPAIIYIOTh SIKICTh XHUTTS THX, XTO TMOTpedye

peabimiTarii.
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1.2. IcTopuYHHMII KOHTEKCT

[Ipobnema mrojaeit 3 0OMEKEHUMHU MOXJIMBOCTSMH BijjoMa 3 JaBHIX-JaBeH 1 ii
PIIICHHA 3aBXAM 3aJ€Kal0 Bl E€KOHOMIYHOTO, MOJITUYHOTO, KYJIbTYPHOTO PiBHS
KOHKPETHOI KpaiHu 1 BiJ] €TaIly po3BUTKY CYCIIIbCTBA B IiioMy. [IpoioBiy misx Bijg
171ei HempusI3HI Ta (DI3UYHOIO 3HUILECHHS I1HBAIIIB, CYCIUIBCTBO JIMIIIO PO3YMIHHS
HEOOX1THOCTI 1HTerpallii Ta peiHTerpauii y CycHiibCTBO OCIO 3 PI3HUMHU (PI3UYHUMHU
nedeKTaMd Ta TICHXOCOI[IAIbHAMH TOPYIICHHSAMH. AJDKE 3 TIO3UIlH ChOTOJECHHS
IHBQJITHICTB CJIIJT PO3TJISJATH SIK TIPOOJEeMy HE OJIHIE] KOHKPETHOI JIIOJIMHHU, a BChOTO

CYCH1JIbCTBA 3arajaoM.
1.2.1. JaBHi yacu

PealOumiTanis Sk yy10BUid crioci® BiHOBIEHHS NOPYIIEHUX (YHKLIA OpraHizamy
Biloma 3 jgaBHiX yaciB [1]. Ille nmaBHbOerumeTchKi JiKapli BUKOPHUCTOBYBAIU JESAKI
NpUAOMHU TPYIOBOI Tepamii IJisg IIBUIIIOTO BIJHOBJICHHS CBOIiX MAalll€EHTIB. A Jikapi
CraponaBnboi ['perii Ta PuMy Takok BHUKOPHUCTOBYBAJIU Yy JIKYBaJbHUX KOMIUJIEKCAX
¢G13MYHy aKTHBAIlll0 TAIll€EHTIB Ta TPYIOBY Tepamio. Y IUX KpaiHaX MIUPOKO
3aCTOCOBYBAJIM MacCaXX SIK TIT€HIYHMUM 1 JIIKyBaJbHUM 3aci0, 1 HABITh 3 MIJBUIICHHSIM
nmpame3aTHOCTI.  3aCHOBHHKY  MEIWIMHUA [ IMMOKpaTty  HaleXUTh  HACTYITHE
BUCTIOBIIOBaHHS: «Jlikap Mae OyTu AOCBiAYEHUH y OaraThOoX pedax 1, MK IHIIUM, y

Macaxi».

B 1eii ke yac cranu NpUILIATHA yBary 1 HeMpane3laTHUM TpoMajsHaM, sKi
OTpUMAaJTU KAJIIITBO ITi1 4ac 3aXUCTy OaThKiBIMHU. Tak, y PUMCHKiil iMIiepii erionepam,
AK1 OTPUMAJIH KaTIITBO y BIHCHKOBUX MOXOJaX, HaJAaBaIKCs 3eMeJbHI AUIHKY 3 pabaMu
Ta OJHOPA30BOI0 MaTeplajJbHOIO BHHATOPOAOI0. A TaKOX JIOAM TMOYalld BXKE TYT
BUKOPHUCTOBYBAJIM P13H1 TEXHIYHI 3aCO0U /I TTOJIETIICHHS )KUTTA 1HBai11B. B Pumi Oynu
BUTOTOBJIEHI JiepeB'sHI npote3u (puc. 1.2.1) ang ammyroBanux BoiHiB. L{i mpoTe3u Oynu

JOCUTh MPOCTUMU 332 KOHCTPYKIIEIO 1 (PYHKI[IOHAIBHICTIO.
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Pucynok 1.2.1 — €runerchkuii nmpoTe3 Nayiblls Ha HO31 BiH gaTyeTbes 950-710 pp. 10

H.c. 1 OyB 3HaIeHUIA Ha KIHOYIM MyMii B TpoOHuUIIl mooim3y Jlykcopa [2]
1.2.2. CepennboBivusi

B emoxy cepeaHbOBIUYS CTaBJIEHHS O HEMOBHO3IATHUMH TPOMAJISH
MOTIPIIMIIOCS, 110 BUPAXKAIOCS Yy 3aTPUMII PO3BUTKY OpraHizalliiHuX (opM HaJaHHS
normoMord. [HBamiM Manu oOMEKEeHUM TOCTYI A0 TEXHIYHUX 3acO01B I pealimiTalrii.
[Ipore3u Ta 1HIIl 3acO00M OyiIM BUTOTOBJIEHI BPYYHY 1 HE 3aBXAU Oyl €(peKTUBHUMU.
JIviie 3ampoBaKEHHSI XPUCTUSHCTBA CIPHUSIO CTAaHOBJIEHHIO BHILOIO, HIK paHILIE,
PIBHSI CTABJIEHHS /10 1HBAIIAIB Y BUTJISA/I CYCIUJIBHOTO Ta YaCTKOBOTO MiKIyBaHHs. [Ipu
MOHACTUPSIX CTaJId BIJKPUBATHUCS TPUTYJIKM B SKUX MPU3PEBaHI TMOBUHHI Oylu

BIJIITPAl[bOBYBATH HaJaHy JOIMIOMOTY Ta 1XKY.
1.2.3. Ilepioa IIpocBiTHHULITBA

3 XVIII cronitts MeanyHa peabiniTaiis y €Bpori MOEIHYETHCA 3 €IEMEHTaMU
NICUXOJIOTIYHOT MIAITPUMKH Nall€HTIB. TO1 5K 1CMAaHChKI JIIKapi MOMITHIIM, IO Ti XBOPI,
SK1 B TIPOIIEC] CBOTO JIIKYBaHHS JOTJIS AN 1HIIMX MAIIEHTIB, OYKYBaJIA IIBUAIIC, HIXK
Ti, XTO OyB Y CBOEMY JIIKYBaHH1 MacUBHUI. PO3BUTOK 1HHOBALIMHUX TEXHIYHUX 3aCO01B
Uil peabumiTarii OTpUMaB HOBUM IMITyJbC. [IpoTesn cramu OUIBII CKIAJHUMHU Ta

(YHKII0HATBHUMU 3aB/ISIKA HAYKOBUM BIIKPUTTSIM Ta 1H)KEHEPHUM JOCSTHEHHSIM.
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1.2.4. XIX-XX cTosiTTH

Y 1917 p. B CIIA 3'sBunacst Acorrialiis BiIHOBIOBaJIbHOI Tepamii. Y 1903 p.
@pann; Patrep ¢on byc BxkuB Bupaz "peabimitamiga" y 3B'S3Ky 3 OnarofiitHoro
aisuibHicTIO. Tepmin "peaGuritamis" 11t Gi3UUHO 1HBATIAHUX OCiO HAOyB MOIIMPEHHS B

1918 p. 3aBasakn IncTuTyTy YepBonoro Xpecra B Hoio-Hopky.

[Ticna Ilepmoi Ta [pyroi cBiTOBUX BiiiH, OyJIO BHTOTOBJICHO 1 BIPOBAKEHO
0araTo IHHOBAIIMHUX TEXHIYHUX 3aCO01B /I peabutiTalii, 30KkpeMa OiIbIl e(heKTUBHUX

npotesiB (puc. 1.2.2) Ta peabimiTanifHUX BIIpaB.

Pucynok 1.2.2 — Pyxka 31 crani Ta natyHi aaryetbcs 1840-1940 pokamu. Biiina Oyna

HAWUTIOIIMPEHIIITOK TPUYUHOIO aMITyTallli B TOW Yac

OdinifiHo MOHATTS «peadiiTaiisy Brepiie 0yao 3acTocoBaHo juie y 1946 p. y
Bammnrroni mig yac mpoBeAeHHST KOHrpecy 3 peaoOimirtarii. Otxe, Bxke 1946 p. BueHi
po3rsgany peadiTiTallil0 SK MEAWYHI BIAHOBIIOBAIBHI 3aX0JM, a W SIK CUCTEMY
peaiizallii MOBEPHEHHS JIOAMHU Yy CYCIHUIBCTBO LUIAXOM MpOo(deciiHOrO HaByYaHHS,

MepeHaBYaHHs, TpaleBIallITyBaHHs [3].
1.2.5. CyuacHictb

Bxe Ha mouatky 60-X poKiB y HAYKOBiH JITEpATypl LIMPOKO OOTOBOPIOETHCA META
peabiumiTaiii — MOBEpHEHHS XBOPOTO UM 1HBAJII/IA 10 Mpalll Ta NUISXH ii JOCATHEHHS —

CTBOPEHHSI ONITUMAJIbHUX YMOB aKTHBHOI Y4acTi 1HBaJiJ]a B )KUTT1 CYCHIJIbCTBA.
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[IparnenHss 1m0 0OMiIHY JOCBIIOM, KOOpAMHAINI Ta Koomeparii B ramysi
peabumiTamii mpusBeno y 1966 p. no yrBopeHHsS MiKHApOAHOTO MOCTIMHOTO KOMITETY

eKCIEePTIB 3 peadiiTarii.

[Tounnatoun 3 50-x pokiB y Papsacpkomy Cor031 TaKOXK PO3BUBAETHCS KOHIEIITIS
1HTerpaIli XBOpUX Ta IHBAJIJIB Y CYCHUIbCTBO. IIpu 11boMy ymop poOHTHCS Ha iXHE

HaBYaHHS, OTPUMAaHHS HUMH TEXHIYHHUX 3ac00i1B [4].

Y 70-x pokax BeNUKYy yBary HUTaHHSIM peaOimitaiii npuauise OpraHizaiis
O06'ennannx Hamiit. Tak, y 1975 p. Ha ['enepanbhiii Acam6iei OOH 6yno npuitHsTO
PE30IIIONII0, siKa 3aKiInKae JaepxkaBu — wienn OOH 3MinHIOBaTH Bipy 1HBATIAIB y MIpaBa
JIOJIMHU, B OCHOBHI CBOOOJM Ta MPHUHIMIMN CBITY, TIJHOCTI Ta LIHHOCTI JIFOJIUHHU, Y

MPUHIUIIN COLIIAJIBHOI CIIPaBEIMBOCTI.

Ha 31-my 3acimanni ['enepansnoi Acam6Oiei OOH Oyno yxBajleHO pillIeHHS
orosnocutu 1981 p. «Mi>kHapOAHUM POKOM 1HBAIIIIBY», a Mi3Hile 80-Ti poku «Jlexanoro

1HBAJIIIIBY.

Ha 61-i1 cecii I'enepanbaoi Acambiei OOH pezomntortiero Ne61/106 Big 13 rpyans
2006 poky Oymo npuiinsTo KoHBeHI1110 Mpo mpaBa iHBaJ1/(1B, OCHOBHA METa SIKOi MOJIsITae
B TOMY, 1100 TapaHTYBAaTH HEMOBHO3IATHUMHU TPOMAJTHAM Ti K TpaBa Ta MOXKJIMBOCTI,

110 ¥ 1HII#M YacTUHI1 TrocTBa [5].

Cyd4acHICTh XapaKTEPHU3yE€ThCS] IMIBUIAKUM TEXHOJOTIYHUM  PO3BUTKOM.
Texniyni 3acobu i peabumiTalii CcTarlOTh BCe OUIbII  IHHOBAIIMHUMHU  Ta
MEPCOHANI30BAHUMH 3aBJSKH BUKOPHCTAHHIO KOMII'IOTEPIB, POOOTHKH, IITYYHOTO
IHTEJIEKTY Ta IHIIMX TEXHOJOTiA. BOHM 103BOJSIIOTH 1HBaIIaM OTPUMYBATH OLIBII

e(eKTUBHY JIONTOMOTY Ta O1IbIIIE MOKIMBOCTEH JIJII CAMOCTIHHOCTI Ta aKTUBHOCTI.

3aranpHa i1CTOPist BAKOPUCTAHHS TEXHIYHHUX 3ac001B U1 pealdutiTanii BigoOpaxae
HETIePEPBHUIN PO3BHUTOK 1 MTOKPAIICHHS IIUX 3aCO0IB MPOTATOM CTOJITh, 3aBIASKHA SKOMY
O 3 OOMEKEHUMH MOJKJIMBOCTSIMHA MarOTh MOXKJIMBICTh BECTH OIJbIN aKTHBHUHN Ta

CaMOCTIHHHUH CIIOCIO KUTTA.
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1.3. AkTyajbHicTh TeMH

VY cydacHOMYy CBiTi Ha JaHW MOMEHT B KpaiHax CBITI moHa 650 MJTH. JIr0/IeH, 110
cknanaroth Bij 10 % 1o 15 % HaceeHHs, K1 € 0c00aMH 3 00MEKESHUMH MOKINBOCTIMH,
iXHS KUTBKICTB Y CBITI € 3HAYHOIO Ta MPOJOBXKYE 3pOCTaTH. 3ayBakuMo, 1o 80 % nux

0Ci0 MPOKUBAIOTH y KpaiHaX, AKi e PO3BUBAIOTHCS.

Sk 6aunMo oOpaHa TeMa € aKTyaJIbHOIO 1 BAXKJIMBOIO B cydacHOMY cBiTi. [loTpeba
y TakoMy 3aco0i Moke OyTH y KOXKHOI JIIOJMHH, sIKa Ma€ MpoOJeMHU 13 HIKHBOIO
KIHI[IBKOIO TpH XOJb0i. AJsie Takok OyJe akTyaJlbHa JIOJSIM 13 BaJaMH TOMY, IO
CIIOCTEPITa€ThCS 3POCTAHHSI 3aXBOPIOBaHb, MOB'SI3aHUX 3 HIJKHIMH KIHI[IBKAMU, TAKUX SIK
LYKPOBUH J1a0eT Ta imemiyHa XBopoOa cepus, 10 MOXYTh BUKJIMKATH YIIKOIXKCHHS
HIDKHIX KIiHITIBOK. PeaOimiTaliis crae He0OX1THOIO /IS BITHOBJICHHS (DYHKI[IOHATBLHOCTI

KIHI[IBOK B TAKUX BUIIAJKaX.

3 TEXHOJOTIYHMM PO3BUTKOM BIJKPUBAIOTBCS HOBI MOXJIMBOCTI  JJIA
aBTOMATH30BaHMUX peadimiTamiitHux 3aco0iB. L{e 103BoIIsIE CTBOPUTH O1IBIIT 1HHOBAIIHHI
Ta edexTuBHI MeToau peabumitamii mya marieHTiB. Kpim Toro, aBTOMaTH30OBaHa
pealbimiTalisi MOXKe MPUHECTH 1 COLIAJIbHI Ta €KOHOMIYHI mepeBard. BoHa gomomarae
NaIi€eHTaM TOBEPHYTHUCS JO aKTUBHOTO KHUTTS, 3MEHIIYIOUM iXHIO 3aJIeKHICTh BiJ
MEIUYHUX Ta COLIAbHUX mochayr. lle chpuse TOKpalieHHIO SKOCTI JKHTTS Ta

3MEHILIEHHIO BUTPAT HA MeINYHE 00CITyrOBYyBaHHS.
1.3.1. AKTyaJIBHICTh /151 CbOT'OICHHOI Y KPaiHU

[Is Tema HaOyBae HeaOWSIKOiI 3HAUYIIOCTI y HAlll YacH, KOJU T0YajoCh

MOBHOMAcCIITaOHE BTOPTHEHHS POCIMChKOI eepallii Ha TepUTopito YKpaiHu.

3 mepuMx AHIB BOJOHTEPU Ta CIELialibHI Oprasizauii 3aiiMaauch €KCTPEHUM
pearyBaHHsM, JolOMaraid 3poOMTH €Bakyallilo y Oe3leuHi MicUsi B TOMY YHUCHI 1
3aKOopAOH. 3a AaHuMu croutbHoro aociimkeHHs Fight For Right ta KuiBchkoro
MDKHApPOIHOTO IHCTUTYTY COIII0JIOTIi, KOJKHA JIecsATa JIF0JJMHA B YKpaiHi Ma€ iHBaJI1THICTh

(10.8 % BchoOro HaceseHHs) [6].
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[Tix yac oOCTpLIIB MICT Ta CiJ CTpaXAaloTh IIUBUIbHE (MUPHE) HACEJICHHS, IO
PU3BOJNUTHL 10 cMepTi abo mopaHeHs (puc. 1.3). Uepes cepilo3HICTh JaHUX TPaBM —

yKpaiHIll MOXYTh OTPUMATH CTaTyC OCOOM 3 1HBAIIAHICTIO.

Pucynok 1.3 — VYkpaiHa: )xepTBH cepe]l IUBIJILHOTO HACEJICHHS Ta KUJIBKICTh
HAaCEeJIEHUX MYHKTIB, Y SIKMX 3a(iKCOBAHO KEPTBHU CEPE] MUPHOI'O HACEIEHHS, 11O

perionax [7]
I3 MmomeHTy moBHOMacITabHOTO BTOprHeHHs 01151 300 Tuc. monel opopmuu
IHBAMTHICTB [8]. 3 KOXKHUM JIHEM BIJICOTOK JIFOJICH, SIK1 OTPHMAaIN 1HBAIIIHICTh POCTE.

1.4. Mera gocjaigpkxeHnb

MeTtoro 10CIIIKEHHS € po3po0Ka Ta BOPOBAIKEHHS MEPEIOBUX TEXHOJOT1H IS
MOJIMINICHHS ~ peabuTTaiifHOro MmpoIlecy TAIli€HTIB 3  BPOKEHUMHU  BaJaMH,

YIIKOJIPKEHHAMHM Ta 3aXBOPIOBAHHSIMHU HUKHIX KIHIIBOK.
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OcHOBHUMH 3aBJaHHAMUA I[OCJ'IiI[)KeHHﬂ (ON

1. AHaJl3 ICHYIOUMX TEXHIYHHMX 3aco0iB i peaOutitamii: IIpoBectn
00'€eKTUBHUN aHaNi3 Cy4YyaCHHUX TEXHIYHUX pIlleHb, SIKI BHUKOPUCTOBYIOTHCS MJIf
peabimiTarii, 30KpemMa poTe3iB, peabiTiTalifHUX MPUCTPOIB Ta JOTOMIKHUX TEXHIYHUX
3aco0iB.

2. BusHaueHHsT HEOOJKIB Ta BUK/IMKIB: BUSBATM OCHOBHI HEIOJIKHA Ta
00MEKEHHS 1CHYIOUMX TEXHIYHHUX 3ac001B JyIs peadimiTalii Jyis HUXKHIX KIHI[IBOK.

3. Po3po6ka HOBOTO aBTOMAaTH30BaHOTO peadiTiTaliifHOro 3acoly, SKuit
JO3BOJISIIOTh  €()EKTUBHO BIJHOBIIIOBAaTH NpPaBUJIbHY (YHKLIOHAJIBHICTE HUXKHBOI
KIHI[IBKH.

4. Po3po6ky mporpam Ta aJirOpuTMIB JJIs1 1HAMBIIyaIi30BaHO1 ajanTalli Ta
KOHTPOJIIO peadimiTalliHUX MPOIIECIB B 3AJIEKHOCTI Bijl MOTPEO KOKHOTO KOHKPETHOTO
HaIi€eHTa.

5. BuBueHHS coIladbHMX, CGKOHOMIYHMX Ta IICUXOJOTIYHHX aCIEKTIB
BIIPOBA/PKCHHSI aBTOMATU30BaHUX peallTiTalliiHUX 3aC001B Y MEIUYHY MPAKTHUKY.

6. Bu3HayeHHs ONTUMAaJbHUX LUISXIB BIPOBAKEHHS LUX TEXHOJOTIH y

CUCTEMY MEJIMYHOTO 0OCITyrOBYBaHHS.

3araibHa Me€Ta JOCHIKEHb TOJISIrae B TMOKPAIICHHI SKOCTI peadimiTaiii Ta
YKUTTS TAIlIEHTIB 3 YIIKOJKCHHSIMHU HIDKHIX KIHI[IBOK Ta aBTOMaTH3aIlii IIbOTO MPOIIECY,

a TAaKOXK TTOKPAILICHHS SKOCTI KUTTS JIFOCH 3 BaJlaMU HMKHBOI KiHITIBKH.
1.5. TlonsTTs TexHiuHMi 3aci0 Ta cocoOu peadiltiTamii

[Tonarts 3aco0y — creriaiabHa Jis, U0 A€ MOKJIUBICTb 3A1MCHUTHU 110-HEOYIb,

JOCSITTU YOTOCh; cnocid. Te, 110 CyKUTh 3HAPAIAAM Yy AKIH-HeOYy b 11, CIIpaBi.

TexHiuyHMl 3aCi0 — 16 MEXaHi3MH, IPUCTPOI 1 T. 1H., HCOOXIIHI JJIs 3A1CHESHHS

40ro-HeOy b, JIJIS IKOICh TISITHHOCTI.
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3riHO 3aKOHY YKpaiHu mpo pealbimiTaiito iHBamiAiB B Ykpaini Crarts 26 [9].
3aco6u peabiniTarii iHBamiAiB (CtaTTs 26 HaOupae ynHHOCTI 3 1 ciunst 2007 poky 3riIHO
3 myHKTOM | po3niny IX 1boro 3akoHy ) TEXHIYHUMU Ta IHIIMMH 3aco0aMu peadimiTarii

IHBAJIIIIB €

o 3aco0M IS TTepeCcyBaHHs;

° CreliaJibHi 3ac00H sl CaMOOOCITyTOBYBaHHS;

o CreriagbHi 3aCO0u IS JOTIISIAY;

J cremianbHl 3aco0W il OpIEHTYBAaHHA, CHUIKYBaHHS Ta OOMIiHY
1H(pOopMaI€ro;

o creriaigbHi 3acO00M Jisi OCBITH (BKIJIIOUAIOYH JIITEPATypy JIsl CIIMUX) 1

3aHATh TPYAOBOIO JISUTbHICTIO;

o OpoTe3Hl BUPOOM (BKIIOYAIOUM MPOTE3HO-OPTOIEIUYHI BUPOOH,
OpPTOIIECIUYHE B3YTTS 1 CIICIIAIBHUN O/ST);

o crietiajibHe (Pi3KyJIbTYpPHO-CIIOPTUBHE OOJIAIHAHHS 1 CHOPSIXKCHHS,

CIIOPTHUBHHM 1HBEHTAp.

[lepenik TeXHIYHMX Ta 1HIIMX 3aco0IB peaOuTiTalli, SKUMHU 3a0€3MeUyThCs
OKpeMI KaTeropii HaceJIeHHs, TPUBEJCHUH y BIJIMOBITHICTD 10 MIXKHAPOAHUX CTAH/IaPTIB.
3 HBOT'0 BUKJTFOUEHO 3 3aCcTapiii 3aco0U peadiniTailii, BKJIIOUEHO HOBI, a B JIESIKUX 3ac00ax

3MIHEHO TEPMIHU KOPUCTYBAHHS.
1.6. Orusix icHyl0OYHMX TeXHIYHHMX 3aC00IB Ta IHIIKX 32c00iB /1A peadlriTamii

Y cydacHOMy CBITI € pI3HOMaHITHI TEXHIYHI PIMIEHHS Ta 3aco0u, 110
BUKOPUCTOBYIOTHCS B Cy4acHii peaOutiTamii Ijs OJIMIIEHHs (PYHKIIIH Ta SIKOCTI XKUTTS
0ci0 3 0OMEKEHUMH MOXKIUBOCTIMH. Po3riissHemo, skl € Ha JaHUM MOMEHT TEXHIUHI Ta

1HI111 3acoOu peaduiTaiii B Ykpaini [10].
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1.6.1. IIpoTe3Ho-opTONEIMYHI BUPOOH, Y TOMY YMCJIi OPTONENYHE B3YTTS

1. [IpoTe3un BepXHiX Ta HIXKHIX KIHIIIBOK — II€ TEXHIYH1 BUPOOH, MPU3HAYCH1 JIJIs
BiTHOBJICHHs (PyHKIIH a0o 3amiHU BTpaueHUX yacTuH Tina (puc. 1.6.1). Lli mpote3u
IPalOTh KPUTHYHY POJIb Y TIOKPAIICHH] KHUTTS 0Ci0 3 aMITyTaIlisIMH, BPOJKEHUMH BaJaMu
a60 1HIMMMHU (IBUIHUMU 0OMexeHHIMU. L1 mpoTe3u CTBOPIOIOTHCS 1HAUBIYAIBHO ITi]T
KO)KHOTO KOPHUCTYBaua, 3 ypaxXyBaHHIM iXHIX (i3MUHUX TOTPEO Ta MOKIUBOCTEH. BoHu
MOXKYTh OyTH BUTOTOBJIEHI 3 PI3HUX MaTepialiB, BKJIIOUYar0Uu KapOOHOB1 BOJIOKHA, METa,
CHJIIKOH TOIO. TeXHOJOTr1YHI 1HHOBAIllT JO3BOJISIIOTH CTBOPIOBATH OLIBIN €(eKTHUBHI Ta

koMdopTabenbHi MPOTE3H, K MiIBUIIYIOTH AKICTh XKHUTTS 0C10 3 aMITyTaIlIsIMH.

Pucynok 1.6.1 — Buau npoTesiB KiHIIBOK

2. Amapatu Ta TyTOpH JUIsl BEpXHIX KIHIIBOK. J[ormoMaratoTh BiTHOBUTH PYXH Ta
(YHKIIOHATBHICTh KUCTEH, JIKTHOBUX CYIJIOOIB Ta 1HIIMX YACTHUH BEPXHIX KIHIIBOK.
BoHu miaTpuMyrOTh MAIi€HTIB MICHS TpaBM, omepaiiiii abo 3 BPOHKEHUMHU BaJaMH,
JOTIOMAaralouy BiJIHOBUTH iXHIO HE3QJIEKHICTh Ta KOM(OPT y MOBCAKACHHOMY MHUTTI.
TexHiuHi 3aco0M CTBOpPEHI ISl MIATPUMKH pyXy Ta (YHKIIOHAJIBHOCTI CTOIH,
IIUKOJIOTKH, KOJIIHHOTO CyrJo0y Ta I1HIIMX 4YacTHUH HIDKHIX KIHIIBOK. Bonu
BUKOPUCTOBYIOThCSl TMAalllEHTAaMHU 3 aMmyTalisiMd, TpaBMamu a0o aepopMalisimMi,

JOoImoMararo4dm M MMOBCPHYTHCA 1O aKTHBHOI'O CHOCO6y KUTTHA.
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3. Kopcetn opcTki Ta TEKCTWJIbHI. JKOPCTKI KOPCETH CTBOPEHI 3 MIIHUX
MaTtepialliB, TAKMX SK MeTaJeBl a00 IMJIACTUKOBI CIMI, 1 TPU3HAYCH] JJIs MIATPUMKH Ta
ctabimizanii xpedTa. BoHU BUKOPUCTOBYIOTHCS ISl JIIKYBaHHS CHMHHHUX 3aXBOPIOBAHb,
CKOJI103Y, MOIIKO/KEeHb XpeOTa Ta iHImuX mpobieM. JKopcTKl KOpCeTH Haal0Th CHIIbHY

HIATPUMKY Ta (ikcarrito.

TexkcTunbHI KOPCETH BUIOTOBJICHI 3 M'AKMX TKaHWUH 1 NpU3HAYCHI IS
KOM(OPTHOI MIATPUMKU CHUHU. BOHM MOXYTh BHKOPHUCTOBYBATHCS JUIS JIIKYBaHHS
MEHIIIUX CIUHHUX MPoOJeM, po3ciabieHHs M's31B, a00 SK MPOQIIaKTHIHUN 3aXHUCT 111
yac (I3MYHOI AaKTUBHOCTI. TEKCTUIBHI KOPCETH 3a3BMYail MEHII >KOPCTKI, ajie

3a0e3ne4yoTh OTbIINI KOM(OPT Ta PYyXIUBICTb.

4. bangaxHi BUpOOU — I1€ CIelialibHI TEXHIYHI BUPOOH, 110 BUKOPUCTOBYIOTHCS
JUTSL TIATPUMEKH, (pikcanii abo kommpecii IEBHUX YAaCTUH TUIA 3 MEIUYHOIO MeTOr0. BoHn
MOXXYTh OyTH BUTOTOBJICHI 3 PI3HUX MaTepialliB, TAKUX K TEKCTUJIb, JATEKC, €ITaCTUYHI

CTpiukH abo creriagbHl TKAaHUHHU 3 JIETKOIO (PiKcalli€ero.

Pucynox 1.6.2 — banjax BaibryCHUN NOCUJIEHUN PEOPOM KOPCTKOCTI HIYHHIMA

bannaxxui BupoOu po3poOsitoThCs 3 ypaxyBaHHSIM KOHKPETHUX MOTPeO marieHTa
Ta BHMOT MEIWYHOTO BTpPy4YaHHS. BOHHM TpalOTh BaXIMBY pOJIb Y IiIATPUMIIL
(GyHKITIOHATBHOCTI TLJIA i Yac JIIKyBaHHS Ta peadumiTarii, a TaKoX I 3armo0iraHHs

MMOJAAJIBINNX YIIKOIKCHb Y1 BUHUKHCHHS 0oJ10.

Apk.

MO [IM-2Tmn.70.000.000 113 | %

3mH. | Apk. N° Gokym. Midnuc | Oama




5. OpromneauyHe B3yTTs Ta YCTIJIKU € BaXKJIMBUMHU KOMIIOHEHTaMU IS TIATPUMKHU
Ta KOpEKLii CTOMM Ta CTOMOBOrO amapary. BoHM cropsmMoBaHI Ha MOJIETTICHHS
IUCKOM(OPTY, 3MEHIICHHS OOJI0 Ta MIATPUMKY MpPaBWIBHOI aHATOMIli CTONHU Ta
romijkoBoro cyrio0y. KirouoBi mepeBaru: Kopekiis Aedopmaliii, MTiATpUMKa
aHATOMIYHOI TPaBUJIBHOCTI, aMOpTH3allis, 3MEHIIEHHS 000, NpodiTaKTHKA Ta

IMOIICPCIPKCHHA YIIKOIKCHb.

Pucynox 1.6.3 — Ycrinku ass B3yTTs OpTONEINYHI

OprornequyHe B3YTTS Ta YCTUIKKM PO3POOISISIIOTHCA 1HAMBIAYAIbHO I MOTPEO
KO)KHOTO TAIli€eHTa 3 ypaxyBaHHSM OCOOHCTHX XapaKTEPUCTUK CTOMHA Ta MEIUIHHX
NoKa3aHb. BOHU Tpal0Th BAXIUBY pOjb y 3a0e3neueHHi KoMpopTy Ta MIATPUMKHU IS
CTOMH Ta MOXYTh OYTH Ba)XJIMBOIO YACTHHOIO MpOIecy peabinmitaiii Ta 3a0e3nedeHHs

310pOB'S CTOIIOBOIO anapary.

6. [IpoTe3u MOI0YHOT 321031 Ta J1(hU AJIs IX KPIIJIEHHS € BaKJIMBUMU JIJ151 )KIHOK,
Kl TPOUIIM MACTEKTOMiI0, JOTMOMAaralodd BIIHOBUTH CHUMETPIIO Tpylaed Ta
MICUXOJIOTTYHUN KOM(OPT, T03BOJISIIOYH KIHKAM MOBEPHYTUCS 10 HOPMAIBLHOTO CIIOCO0Y
#KUTTA. Kpim TOro, KOMIpeciiiHi pykaBu BUKOPUCTOBYIOTHCS JIJIs1 JIIKYBaHHS JTIMpOAEMY,
CTaHy, 10 MOX€ BUHUKHYTU MICJSI Omeparii Ha TPyasX, 3MEHIIYIOUM HAOpSKH Ta
MOKPAIIyIOYH PYXJIMBICTh PYKH, IO € BAKIMBUM JJIA >KIHOK micias macTekrtomii. Lli
crieriagizoBaHi 3aco0M MIATPUMYIOTH (DI3UYHE Ta eMOIliiHE BiTHOBJICHHS Ta CIPHUSIOTH

30epexeHHI0 KOM(OPTY Ta 3I0POB'S MAIIEHTOK MICIISI MEIUYHUX BTPYYaHb.
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Pucynok 1.6.4 — KomnpeciitHuii pykas
1.6.2. 3aco0u nmepecyBaHHs

3acobu Il TIepecyBaHHS € BKpal BaXJIMBUMH JUIS JIIOJEH 3 OOMEKEHUMHU
MOXKJIMBOCTSIMH Ta JJIsI THUX, XTO MOTpeOye MATPUMKHU Yy 311MCHeHHI pyxy. L1 3acobu
BapIIOIOTHCA 3a TUIIOM Ta NMPU3HAYCHHSIM, aje BCl BOHM CIPSMOBAHI Ha MOJICTHICHHS

IMEPECyBaHH Ta IIOKPAIICHHA SIKOCT1 JKUTTA.

1. Kpicna kodmicHi, BiIoM1 TaKOX $IK 1HBaJiJHI1 Bi3KH, MPU3HAUYCHI JUJIS JTIOACH 3
00OMEKEHUMH MOKJIUBOCTAMH PYXY, SIKI HE MOXYTh XOAUTH a00 x0a4Th oomexeHo. L
BI3KM MAIOTh KOJIeCa, 3a3BUYAN YOTUPH, IS 3PYUHOTO MEPEMIIIICHHS, 1 BOHH ICHYIOTh B
PI3HHX THWIIAX, BKJIIOYAIOYM PY4HI, EJIEKTPOHHI Ta CIeliali3oBaHl MOJAENl s
KOHKPETHHX NOTPEOD.

2. IManuri — 1e 3acobu A1 MATPUMKY MPU X01601. BOHM Haat0Th CTab1IbHICTD
Ta JOMOMararTh 30€perTd piBHOBAry, IO POOUTH iX 1€AIbBHUMH IJisi THUX, XTO MAa€
npoOiemMu 31 CUHOK0, cyriobamu abo Mm'sizamu. [lanuii iCHyrOTh B PI3HHUX CTUIISIX,
BKJIFOYAIOYH OJIHY MAJUITIO, JIB1 MAJUIIl TA TPOCTUHY.

3. Mwmii — e 3aco0u il MATPUMKH XOJH, 110 PO3pOOJIeHI JJis JIroAeH 31
3MIHEHMM XOIOM a00 31 CiIa0KMMH M'sS3aMM HIDKHIX KIHIIBOK. BOHHM [momomararorh
30eperTu piBHOBAry Ta 3a0e3neuyoTh MATPUMKY TIPH Kpolli. MUIHUI MalOTh PYyYKH IS

3pYYHOTO YXBAJICHHS Ta PEryJIhOBaHI BUCOTH.

Apk.

MO [IM-2Tmn.70.000.000 113 |

3mH. | Apk. N° Gokym. Midnuc | Oama




4. XoayHiii — 11e 3aco0u 1Sl MepecyBaHHs, K1 HaJIal0Th MIATPUMKY IIPH XOAb01.
Bonu yacTo BUKOPUCTOBYIOTHCS JJIs1 pealduiTarlii Ta BiIHOBJICHHS (QYHKIIIH TICIIs TPaBM
abo omepariii. XOAyHIll MalOTh YOTUPH HDKKH ISl CTaOLIBHOCTI Ta MOXYThb OyTH

oOJaHaH1 KoJIecaMu JJIsl 3pyYHOCTI MePEeMIIEeHHS.

L{i 3acobu a1 mepecyBaHHs ICHYIOTh y PI3HHUX Bapiallisx Ta MoguQiKaiisax, oo
BIJIMOBIAATH MOTpebdaM pi3HUX KOPHUCTyBadiB. BOHHM CHpUSIOTH HE3aNEKHOCTI Ta
JI0TIOMAraroTh JIFOJISIM 3 OOMEKCHIUMH MOMJTMBOCTSIMU BECTH aKTHUBHHMA Ta KOM(POPTHHIMA

CITOC10 KHUTTSI.
1.6.3. CneuiajbHi 3ac00u 11 caM00OCIYTOBYBAHHSA Ta 0COOMCTOrO JOTJISIAY

CreunianbHi 3ac00M 1Jis1 caMOOOCIyTOBYBAHHS Ta OCOOMCTOTO JOTJISAY IparoTh
KJIIOYOBY POJIb Yy 3a0e3MEeUYeHHI CaMOCTIMHOCTI Ta HE3aJeXKHOCTI JIIOJEeH, SIKi MaroTh
oOMexkeHHs Yy (I3UYHUX MOXIIMBOCTSIX a00 3a3Hald TUMYACOBUX TPYIAHOIIIB Y
BUKOHAHHI NIIOJICHHUX PYTUHHUX 3aBAaHb. Lli 3acoOu crpsiMoBaHI Ha MOKpalIEHHS
Oe3neku Ta 3a0e3nedeHHs KoM(OpTy MiJ yac 0COOMCTOro A0Tisay. BoHM BKIIOUaIOThH B

cebe Taki 3acoou:

1. HakoJIIHHUKY 1 HAJOKITHUKHA HAJAI0Th MIATPUMKY Ta 3aXUCT CyIJIo0am miJ1 yac
BUKOHAHHSI 3aB/IaHb, SIKI BAMAratoTh CTOSYOro abo KOJIHHOTO nosoxeHHs. L1 npuctpoi
0COOJIMBO KOPHUCHI IS TUX, XTO Ma€ MPOOJIEMH 3 CyTrJIo0amMu 4u 3000B'I3aHUM TPUBATIUI
yac nepeOdyBaTH Ha KOJIIHAX a0 JIKTSX.

2. llpucrocyBanHsi juis MIATPUMAHHS KIHIIBOK Ta Tyny6a: Ili mpuctpoi
BKJIFOYAIOTh B ce0e macu, Tyri oOpydi abo KwieTd, Kl HaAaloTh MIATPUMKY Ta
JOTIOMararoTh 30€perTy NpaBUiIbHE MOJOKEHHS KIHIIBOK YU TyJIyOa MijJ 4ac BUKOHAHHS
NEBHUX 3aBAaHb, TAKUX SIK MJHIMAHHS YH NT€PECYBAHHS.

3. 3aco0u g1 ogAraHHs — II€ 3aCO0H, SIK1 BKIIOYAIOTh B ce0€ JIOBT1 JIOXKKH JJIS
B3YTTS UM PYKaBUUYKU 31 CHEIaTbHUMH 3aXOIUTIOBAYaMU, SIKi JOMOMAaraloTh JIFOIIM
CaMOCTIHHO OASITaTUCS Ta PO3roJiolryBaTH. BoHH 0coOIMBO KOPHCHI Ui THX, XTO Ma€e

OOMEXEeHHsI B pyXOBiii aKTUBHOCTI.
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4. 3axorumoBadi — I1¢ TPUCTPOI IS 3aXOIUICHHS Pi3HUX MPEIMETIB, TAKUX K
CTOJIOBI MpWJIaaH, 3aMKH, K04l Ta iHIIe. BoHM H03BOJIAIOTH JIOASIM 3 OOMEKCHOIO
CHJIOIO PYK BIIOPATUCS 3 PYTUHHUMU 3aBJaHHSIMHU Y TTOOYTI.

5. CuaiHaa U1 BaHHU HAJalOTh MOKJIMBICTH JIFOISIM O€3IEYHO CICTH Ta BCTATH
Bil BaHHMW TiJ] Yac TITl€HIYHUX TpoleAyp. BoHM 3a3BHuUail MarOTh AHTUCKOJB3SILY
TIOBEPXHIO Ta PETYJIbOBAaHY BUCOTY.

6. TyaneTHl CTUIBIIl HAAAKOTh MIATPUMKY IIiJI 4Yac BIJBIAYBaHHSA TyaJleTy Ta
JoToMararoTh 3abesneuntu Oesneky Ta KomdopT. BoHM MOXyTh OyTH OCHAIIEHI

MOPYYHSMHU Ta MOXYTb OYTH PEryIbOBaHUMH.

Jlani cmeriagbHi 3aco0M JJIsI CaMOOOCITYTOBYBaHHS Ta OCOOHCTOIO JOTJISITY
pO3po0JIeH] 3 ypaxyBaHHSM IMOTpPeO KOPUCTYBadiB Ta CHPSIMOBAaHI Ha TMOJICTIICHHS
BUKOHAHHS IIOJACHHUX 3aBAaHb. BOHHM MO3BOJISIOTH JIOASM 3 PI3HUMH OOMEKCHHSIMHU

30epiratu He3aJekKHICTh Ta BECTU aKTUBHUM CIIOCIO JKUTTSL.
1.6.4. JlonoMixkHi 3ac00u 111 0COOMCTOI PYXOMOCTI, NepPeMillicHHS Ta MiAHOMY

JlomoMi>kHI 3aco0u JJis OCOOMCTOT PYXOMOCTI, TEPEMIIICHHS Ta MiIHOMY
BIJIITPAlOTh BAXKJIUBY POJIb Y MOJIETIIEHHI >KUTTS JIIOJA€H 3 OOMEXEHUMHU (PI3UYHUMU
MoxknmBocTsaMu. Lli 3aco0u BKJIIO4YalOTh B ce0€ XOMYHKH, POJIATOpU, MaHyaldbHI Ta
€JIEKTPUYHI 1HBAII/IHI B13KH, CXOJIM Ta MAHAYCH JUIsl MOJOJIaHHS MEepPelIKo, Tty s
MiIMOMY Ha BUIIUMW piBEHb, MITHIMAIBHI MEXaHI3MHU Ta JEOIIKH s MigidoMy Ha
MITHATAX TOBEPXHIX, @ TAKOX CHUIIHHA-TIIAOMHUKH JJIsl TOJIETIICHHS BCTaBaHHS 3
Kpicna M Jikka. Lli 3acobu cnpsMoBaHi Ha MIATPUMKY HE3QJIEKHOCTI Ta MOOUTBHOCTI
KOPHUCTYBauiB, AOMIOMararoyu 3a0e3neunTu 6e3neKky Ta KoMpopT y BUKOHAHHI IIOJICHHUX

3aBAaHb Ta 3a0€3MeUeHH] JOCTYMHOCTI PI3HUX MICIlh Ta Oy1iBEb.
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Pucynox 1.6.5 — Iligitomuuk nepecyBuuii [1I'P-150EM
1.6.5. CneuniaabHi 3ac00M 1151 OCBITH

CrerianbHi 3ac00M 1J1 OCBITH JJIsl 1HBAJII/IIB BKJIIOYAIOTh B c€0€ PI3HOMAHITHI
NeJaroriyii Ta TeXHIYHI 1HCTPYMEHTH, 10 CHPUSIOTh HABYAHHIO Ta PO3BUTKY 0Ci0 3
OOMEXEeHUMH (PI3UYHUMHU YU PO3YMOBHUMH MOXIMBOCTSIMH. Lli 3acoOM BKIIIOYAIOTH B
cebe ajanToBaHI HaBYaJbHI MaTepiajid, KOMIT'IOTEpHI MpOrpaMu sl CHeliaJbHUX
noTpe0d, cremiani3oBaHi MPUCTPOi IJIT 3BYKO- Ta PO3YMOBOTO BHUBYEHHS, a TaKOX
TEXHOJIOT14HI PILIEHHS, SIK1 pOOJIATH OCBITY JOCTYTHOIO Ta €PEKTUBHOIO ISl PI3HUX IPyI
iHBamiaiB. Lli 3acobu nmomomararoTh 3MEHIIUTHA Oap'epd B HaBYaHHI Ta PO3BUTKY 1
HAJAlOTh IHBAIIJlaM MOXJIMBICTh OTPUMYBATH SIKICHY OCBITY Ta pO3BHUBATH CBil

MOTEHIIaJI Ha PiBHI 3 IHIIUMH YYHSIMHU.

1.6.6. CneniasibHi  3ac00M [JIs1  OPi€EHTYBaHHS, CINJIKYBAaHHA Ta OOMiHY

indpopmauicro

CrenianbHi 3aCO0M 711 OpPIEHTYBaHHS, CIUJIKYBaHHSA Ta OOMiHY iH(pOpMalli€ro
IpalOTh BAXKIUBY POJb y MOJETMIEHH] KUTTA Ta HE3aJeKHOCTI JIIOAEH 13 pi3HUMU
0OMEKEeHHSMH, 0COOJIMBO THUX, Y KOTO € mpobiemu 31 3o0pom Ta ciyxom. Lli 3acobm

BKJIFOYAIOTH B cede:

Apk.

MO [IM-2Tmn.70.000.000 113 |

3mH. | Apk. N° Gokym. Midnuc | Oama




1. Jdnst oci6 13 mopyiieHHSIM pyxoBoi (DyHKII, cremiaibHl 3aco0u IJid MUChMa,
Taki SIK aJanTUBHI PYYKH, MMEH3I1 Ta IUIAHIIETH, MOXYTh OYTH BEJIHMKOIO JIOMIOMOIOIO.
Jlesiki 3 HUX OCHAITEHI CeIliaTbHUMHU JaT9UuKaMu a00 TOJKaMH JIJIsl KPaIoro KOHTPOJTIO
Ta TOYHOCTI MUChMa.

2. IukTO(QOHU TO3BOJIAIOTH 3aMMCYBATH 3BYKOBI MOBITOMJICHHS Ta HOTATKH, 1110
CITPOIIy€ KOMYHIKaIliio Ta 30epekeHHs iH(opMmarrii.

3. CmaptdoHn Ta MOOUIbHI TeledOHU OCHAIICHI PI3HOMaHITHUMHU (DYHKIISIMH,
SK1 TOJETIIYIOTh CHIUIKYBaHHS IJIsi OCI0 13 TMOpYIIEHHSMH CiiyXy abo 3opy. Bonu
BKJIIOUAIOTh B ce0€ TEKCTOBY Ta MOBHY KOMYHIKAIIIIO, TOAATKU JJI1 YUTAHHS TEKCTY Ta
IUKTOBAaH1 OIIi.

4. Maruitodponn Ta  ayalomporpaBadl  JO3BOJIAIOTH  3allUCyBaTh  Ta
IPOCIYXOBYBATH ay/103allUCH, 0 MOXKE OyTH KOPUCHHUM JIsl 30€peKEHHST BaXKIUBOI
1H(popMalii Ta HaBYaHHS.

5. CnemianizoBaHl TOJAMHHUKK OCHAIIEHI BiOpali€lo Ta ayJIiOCUTHAJIAMH, SIKi
JoroMararoTh iHQopMyBaTH 0ci0 13 MOPYIIEHHSIMH 30py Ta CIyXy PO Yac, Mojii Ta

CITOBIIIICHHS.

1.6.7. CneniajbHi Me0JIi TAa OCHAIIICHHSA

CrenianbHi Me0J11 Ta OCHAIIEHHS TPalOTh BAXKJIUBY POJIb Y CTBOPEHHI IOCTYITHOTO
Ta (PYHKIIOHAJIBHOIO OTOYEHHS IJs OCI0 13 pI3HUMH OOMEXEHUMH (DI3UUYHUMU
MOXJIMBOCTSIMHU. AJanTUBHI MeOJi BKJIIOYAIOTh B ceOe pPIZHOMAaHITHI €JIeMEHTH,
npu3Ha4YeH1 [JIs TOJIETIIEHHS IIOJCHHUX 3aBAaHb Ta 3a0e3neueHHs KoMpopTy
KopuctyBauiB. Cepes HUX aJalTUBHI CTOJIA Ta CTUIbLII, SIKI MOXYTh OyTH PEryibOBaHi 3a
BHCOTOI0 Ta HAXWJIOM, CIPHUSIOYUA 3PYYHOMY BUKOPHUCTAHHIO 1 HAJAIOUM MIATPUMKY
oco0aMm 13 0OMEXEHUMHU PYXOBUMHU 3/IaTHOCTAMH. AJTANITUBHI JIDKKA Ta MaTpalyd MaloTh
CrieliayibHI MEXaH13MH, 10 JO3BOJISIOTH PETYIIOBATH MOJIOKEHHS Ta KOMQOPT Mija yac

CHY, 1110 BXKJIUBO JIJIs1 OCI0 3 0OMEXEHUMH PyXaMHU.
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JlogaTtkoBo, cremiagbHe OOJIafHAHHS BKIIOYA€E MiAHIMAIbHI MEXaHI3MH, SKi
MOJICTIIYIOTh TJIHOM Ta MEpeMileHHsS 0Ci0 3 OOMEKEHOI PYyXOBOK aKTHBHICTIO, a
TaKOXX AaNalnTHBHI TyaJeTH, BaHHW Ta KyXOHHE OOJagHaHHS IS TIOJICTIICHHS
BUKopucTaHHsA. L{i 3acobu crnpsmMoBaHi Ha 3a0€3MEUCHHS HE3AJICKHOCTI Ta KOMGOPTY

KOPHUCTYBAUIB 1 pOOJIAT IXHE MOBCSIKIACHHE KUTTS OUTBII JIOCTYITHUM Ta 3PYYHUM.

1.6.8. CnenianbHe (Qi3KyJbTYPHO-CIOPTUBHE OOJAJHAHHSA 1 CHOPAIKEHHS,

CIOPTUBHMUII iHBEHTAP

Crneunianbhe (13KyJIbTYPHO-CIIOPTUBHE 00JIaIHAHHS Ta CTIIOPSIXKEHHSI BIAITPaloOTh
KJIOYOBY pOJib Yy peabumitamii Ta mATpUMIN (I3UYHOI aKTUBHOCTI I JIIOJEH 13
oOMeXeHUMH (DI3MYHUMU MOKIUBOCTAMU. Lle BKitouae B ceOe aganTUBHI CHOPTHUBHI
IHBEHTapl Ta TPEHAXXepH, SK1 J03BOJSAIOTH KOPUCTyBadaM MOJIMIIUTA M'SI30BY CHITY,
PYXOBY KOOpAMHALII Ta 3araidbHy (i3uuny Qopmy. Take oOsagHaHHS cHOpuUse
HNOKPALICHHIO (PI3UYHOrO 370pOB'sl, INCUXOJOTIYHOTO CaMOMNOYYTTA Ta HIATPUMYE

AKTUBHUI CIIOCIO KUTTS.

Pucynok 1.6.6 — bararodyHnkiionanbauii komriekc ais peadinitanii TRAC 60E
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CnopTuBHiI 1HBEHTapi 1y Oci0 13 0OMEKeHUMH (I3UYHUMU MOMKJIUBOCTSIMHU
BKJIIOUAIOTh B ce0e aJanTHBHI Kpicia IS BIAKATy, aJalTUBHI POJIMKU Ta CaHKH, SKI
J03BOJISIIOTh YYaCHUKAM 3 PYXOBHMH OOMEXEHHSMH OpaTH y4dacThb y PI3HUX BHJIIB
criopty. Lle copsykeHHs JoromMarae miaTpuMyBaTy (pi3UUHY aKTUBHICTh Ta MATPUMYE

1HKJTFO3UBHICTh Y CIIOPTUBHOMY CEPEJIOBHIII].
1.7. Po3rusia TexHiyHHUX 32c00iB y mpodiakTui Ta JiKyBaHHI IJIOCKOCTOMNOCTI

Croma € (hyHIaMEHTOM JJIs TiJIa JIIOJAMHU 1 BUKOHY€E BaXKJIHMBI QYHKINI, Taki 5K
pecopHy (MOrjauHaHHS  ynaapiB), OajaHcyBaHHA (MATpUMAHHSA  CTIMKOCTi) 1
IPOIITOBXYBaHHA (pyxaHHs Buepen). [lopymieHHs nporo ¢pyH1aMeHTy MOXe HETaTUBHO
BIUITMBAaTH Ha (OPMYBAHHS OpraHi3My MIAPOCTAIOUOl JIOJUHU 1 MPU3BOJUTH 10

MOPYILIEHb Y BUKOHAHHI ITUX OCHOBHUX (PYHKIIiH.

CTpyKTypa Ta CTaH CTOIM IPat0Th BaXKJIUBY POJb Y MIATPUMAaHHI HOPMAJIBLHOTO
(13u4HOTrO 3710pOB's. CKIENIHHSA CTOIH MA€ BaXJIMBE 3HAYEHHS, OCKUIIBKHA BOHO CTBOPIOE
NepeIyMOBU JUIsl PIBHOMIPHOIO PO3MOJAUTY HaBaHTaXeHHs Ha cromy. IlopyiieHHs
CTPYKTYpHU CKJIEHIHb MOXE BUKJIMKATH HEPIBHOMIPHE HABAHTAXEHHS 1 MPU3BECTU IO

npo6iem 3 6aratbma Cyriio6amMu CTOIIH.

Jnst hopmMyBaHHS HOPMAJbHUX CKJICMIHB CTOMM BaXKJIMBI HE JIMILE MPaBUJIbHE
po3TanryBaHHs i CKJIAJOBUX YaCTHH, ajie 1 HOPMAJIbHUM CTaH 3B'A3KOBOTO amapary 1
y3roJkKeHy poOOTy M's31B CTOMM Ta TOMUIKMA. Bcl 11 acmekTu B3aeMOMOB'A3aHI 1
BU3HAYAIOTh CTPYKTYPY Ta (PYHKIIIO CTONMM B IJIOMY. ToMy AOTJISAI 3a CTONAMHU Ta iX
NPaBUWIBHUI PO3BUTOK € BAXKJIMBOI CKJIAJIOBOIO 3arajibHOrO 370pOB's Ta (i3udyHOI

AKTUBHOCTI.

[InockocTomicTh — 1€ BIAXWJIEHHS B1J] HOPMaJIbHOI aHATOMIYHOI CTPYKTYpH
CTOIIH, SIKE€ XapaKTEPU3YEThCS CIUIOLIECHHSIM CKIIEMIHHA. [CHYIOTh 1B OCHOBHI (hopMu
MJIOCKOCTOTIOCTI: MOB3I0OBXKHS 1 TONIepevHa. Y HOpMaJbHii CTOM1 MOB3A0BKHE CKIICTTIIHHS
nmoai0He 710 HillM 1 MPOCTATAETHCS BiJl OCHOBU BEITUKOTO MAJBIIS IO MOYATKy M'SITH Ta BiJ
BHYTPIIIHBOTO Kparo MiOIBY 10 ii cepenuuu. [lonepedne CKIEMiHHSA YTBOPIOE YTy,

OTHMPAIOYHCH HA TOJIIBKY TTIOCHOBUX KICTOK Ta MEPIINA 1 IM'STHI masblii. 30epe:KeHHs
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MPaBUWJIBHOTO CKJIEMIHHS CTOMHM BEJIUKOK MIPOK 3aJICKUTh BIA Ali M'S31B, SKI
3a0€3MeuyIoTh 11 MATPUMKY. [0 TakuxX M's31B BIIHOCITHCS M'SI3U-CYITIHATOPH (TIepeIHIMN

1 3aJIHIM TOMUJIBKOBI M'sI31) Ta M'SI3U-3TMHAY1, 30KpeMa JJOBIUH 3TMHAY BEJIMKOTO TaJIbIIs.

3HIKEHHS TIOB3JOBXHBOTO CKJICMIHHS CTONU TPHU3BOAUTH JO PO3BUTKY
MOB3/IOBXKEHOT TUIOCKOCTONOCTI, B TOM Yac SK 3HIKCHHS IONEPEYHOTO CKIICTIIHHS
MPU3BOJIUTH 10 TOMEPEYHOI IUIOCKOCTOMOCT. [HOMI i ABI (OPMHU TIIIOCKOCTOIOCTI
MOXYTh TO€IHYBaTHCSA. [IOB3AOBXKHS TIJIOCKOCTOMICTh YacTO CYMPOBOKYETHCS
BIJIBEJICHHSM MIEPEAHBOTO BIJIITY CTOIH, IMIIHATTSAM 11 30BHIIIHBOTO KParo Ta MPOHAIIIEI0
I'STKWA, 10 BIJOMO SIK BaJbI'yC CTONU (IJIOCKOBAJIbIYCHA CTOMA). Y IMX BUIAJKaX

BHYTPIIIHS KICTOYKA CTOIH BUJIHO BUCYBA€THCA, & 30BHIIIHA BruHaeTbes (puc. 1.7.1).

Pucynok 1.7.1 — ¥YcraHoBka 1’4T: a) HOpMajibHa, 0) BaJlbIr'yCHa, B) BapycHa

[TnockocTomicTh Moke OyTH BpOKeHOI0 a00 HabyToro. HaGyTa miockocTomicTs,
3aJIEKHO BIJ il NPUYUH, TOAUIAETHCA HA pI3HI BHUIU: PAXITUYHY, MAPATITUUHY,
TpaBMaTUYHy 1 CTaTHUYHY IUIOCKOCTOMICTh — € HaWOUIbII MOMIMPEHUM BHIOM
iockoctonocti. CTaTU4HA IMIIOCKOCTOMICTh 3a3BUYail BUHUKAE Yepe3 CIa0KICTh M'SI31B 1
3B'I3KOBOTO amnapary, skl iATPUMYIOTh CKJIEMiHHS cTonu. L{e Moxke OyTu cipuunHEHO
HETMPaBUILHUM PO3BUTKOM a00 HABAaHTAKECHHSIM CTOIH, a TAKOX 1HIIMMH (aKTOpamHu.
OnuH 3 crmoco0iB JAIarHOCTHKU TUIOCKOCTOIIOCTI TOJISITAa€ B Bi3yaJbHOMY OIVISIAI Ta

BUKOPHUCTAHHI IJIAHTOTPaM, SIK1 JI03BOJISIFOTh BU3HAUUTH CTYIIHb CILTIOIICHHS CKJICTIIHHS
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cronu. [li BIZOMTKM CTONMM MOXYTh JOIMOMOITH BCTAHOBHUTH [IIarHO3 1 BU3HAYUTHU

JIKyBaJIbHI 3aX0/A1 JUIA JIKyBaHHS TJIOCKOCTOMOCTI.

Kopekmiss nedopmamii cromu Ta MONEPEHKEHHS  IUIOCKOCTOMOCTI 3
BUKOPHUCTAHHSAM CIEIIATbHUX TEXHIYHUX TPEHAXKEPHHUX MPHUCTPOIB, SKI KOMOIHYIOTH
¢b13uyH1 BOpaBU, MacaX IIJIONIBU CTOMH Ta BIOPOCTUMYJIIOBaHHS, MOXe OyTH
e(peKTUBHUM TMIAXOAOM JO TOJIMIICHHS CTPYKTypu Ta ¢GyHKUii cromu. Takui
KOMIUICKCHUM TiXiJ JAOIoMarae 3MIiIHUTH M'Si3H, TOKPAITUTH PYXOMICTh CYIJIOOIB Ta

MiATPUMATH CKJICTIHHS CTOMH, CIPUSIOYH ii 3I0POB'TO.

[lepmmii mnpucTpii «BaJMK 3 MacaXHUMU enemeHTamu» (puc. 1.7.2).

3anponoHOBaHUI NPUCTPI JO3BOJISIE TPU BUKOHAHHI CTOMAMHU (Di3WYHUX BIPAB:

a) KOTIHHAM BaJIMKa BIEPE/-Ha3aJ BUKIUKATH PE30HAHCHI CTPYCH MiJOIIBEHHOI
MOBEPXHI CTOIMH, YUM 3a0e3meuyeTbcs Biapa3dy 2 BUIAM Macaxy — MEXaHIYHHM 1

BiOpOMacax.

0) KOTIHHS JT03BOJISIE 3HAYHO 3MII[HUTU 3B'A3KH, SIKI HATATYIOTh 3BOJM CTOIIH,
30UTBIIUTH KUTBKICTh CTPYKTYPHUX OAMHHIIL Y M'SI30BHX BOJIOKHAX 1 MIJABUIIUTH iX
(yHKLIOHATBHUN CTaH, BUTPUBANICTb 1 CHIIy, MOJINIIUTH TPOoQiKy TKAHUH 1 iX

€JIaCTUYHICTD.

Pucynox 1.7.2 — Ilpuctpiii «Banuk 3 MaCa)KHUMH €JIEMEHTaAMI

Hpyruil npuctpiii BiOpomacakHa «0iroBa IOpiKKa» CIYrye Mg 3MILHEHHS

(YHKI10HATBHOTO CTaHY CTOIH, TOMIJIKH 1 CTETHA.
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[Is1 KOHCTPYKIISI MPUCTPOIO BHUPIIIYE BaXJIMBI TEXHIUHI 3aBJIaHHS, Takl SIK
MOKJIMBICTh BUKOPUCTAHHS BiOpallii Ta Macaxxy JJIsl CTUMYJISIIT HIT Ta ONTUMaIbHOTO
BIUTUBY Ha IICHTpPajbHY HEPBOBY CHCTEMY Ta 3aji03d BHYTpilmHBOi cekpemii. CyTb
IIPOMIOHOBAHOTO MPUCTPOIO MOJISITAE Y 3MiHI BIUTMBY BiOPOMAaca)XHOTO TIOJIOTHA HA CTOIH
B 3QJIEKHOCTI BiJl HalpsIMKY XOIU — MIAHATTS a00 CIyCKy Malli€eHTa, 3 MOXJIHUBICTIO
3MiHM KyTa Ta HaXWIy MOJIOTHA 3aB/SIKU IIApHIPHOMY BCTAHOBJICHHIO, IO JTO3BOJISIE
o0epTaTtu BamuK-CXOAMHKY. KOXXeH BalMK Mae MacakHE MOKPHUTTSA 3 TOPOMHKAMH, IO
JI03BOJISIE OJJHOYACHO Maca)KyBaTu CTOmU Hir. YacTtoTy BiOpaiii MOXKHA peryiioBaTH,
PETYJIIOIYH MIBUAKICTh PYXY «CXOAMHKH». LI KOHCTPYKIIS MPUCTPOIO MOXe OyTH

KOPHUCHOIO JIJIs1 TIOJIMIIIEHHS CTaHy HIT Ta CTUMYJISIIIT OpraHi3My B IIJIOMY.
1.8. Po3rusia niiiBKOBHX TEH30METPUYHHUX JATUYMKIB JJIS ABTOMATH3AILII 3200y
1.8.1. 3aranbHa xapakTepuCcTHKA TeH30MeTpUYHUX nepersoposavis (TII)

TeH3oMeTpu4HI MEPEeTBOPIOBaYl IPYHTYIOTBCS Ha BHUKOPHCTaHHI 3MIHH
CJIEKTPUYHOIO OTMIOPY MPOBITHUX MaTepiaiiB (METaJB 1 HAMIBIPOBIIHUKIB) MIPH PO3TATY

Ta CTUCKY 1X Y MeXax NpyKHHUX Aedopmariii [11].

[Tepearu TII BxitouaroTh B cede:

J MaJly Macy Ta KOMITaKTHI rabapuTu;

° 3/IaTHICTh BUMIPIOBATH SIK CTaJi, TaK 1 3MiHHI Jiepopmalrlii;

o MO>KJIMBICTh PO3MIILIEHHS 1X Y BAXKKOAOCTYITHUX MICIISIX;

. IPOCTOTY KOHCTPYKIII1 Ta HEBUCOKY BAPTICTh BUTOTOBJICHHS.

OcuosHi1 Hepoaiku T1I BKIrOYarOTh B cede:

o HOTEpPEYHy TeH304yTIuBICTh il ApoTsHux TII, sika ctaHoBUTH 0,25—
1% (mpu oMy y dhonbproBux i HeHakinetoBanux T11 s mpobieMa mpakTUIHO BiJICYTHS);

o OoOMeKeHYy MOTYKHICTh BUXigHoro curnany TII.

Kiac TOYHOCTI BUMIPIOBAJIbLHUX IIPUCTPOIB 3 BUKOPHUCTAHHSAM

TEH30IePETBOPIOBAYIB 3a3BUUall 3HAXOAUTHCS B Mexax 0,2—1,5%.
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Cepen piznoBuaiB TII, sxi HaiyacTilie BUKOPUCTOBYIOTHCS B MPOMUCIIOBOCTI,
MOHA BHUIUIMTH TPOBIJIHUKOBI (10 SIKUX BIJHOCATHCS APOTAHI Ta (OJIBIOBI),

HaITIBIIPOBITHUKOBI Ta IIJIiBKOBI.
1.8.2. IL.1iBKOBI TEH30MeTPHYHI NepPeTBOPIOBAYi

[TniBkoBi TII MaioTe MOCHUTH HIMPOKE 3acTOCyBaHHS. METOJ BHTOTOBICHHS
rwiiBkoBuX TII: TeH304yTIMBUI MaTepiall HAHOCUTHCS Ha IJTIBKY BaKyYMHOIO BO3TOHKOIO
1 TIOJAJbIIOI0 KOHJEHCAIl€l0 Ha IumBIi. J(ug BurotoBiaecHHS IwIiBKOBUX 111
3aCTOCOBYIOTh SIK MeTajeBl (HANpUKIad, TUTAHOAIIOMIHIEBUM CIUIaB), TakK 1

HaIlIBIPOBITHUKOBI (TepMaHiii, KpEMH1I) MaTeplaiH.

Pucynox 1.8 — I1niBKOBUI TEH30METPUYHUN NTEPETBOPIOBAY

[lepeBaru miBkoBux TII BKItOUaIOTH:

o BIJICYTHICTb MONEPEYHOI TEH30UYTJIUBOCTI, 110 POOUTH 1X HAJA3BHUYANHO
TOYHUMU;

o 3MEHIIEHY Macy Ta KOMIAKTHI rabapuTH y NOpiBHAHHI 3 ApoTsiHuME T11;

) Kpami yMOBH OXOJIO/KEHHS, 10 JI03BOJISIE TPOBOJUTH OLIBII CTPYyMU

yepes miBkoBi T1I;
° 3aTHICTh BUMIPIOBATH IMIBUAKO3MIHHI JedopMaiiii  3aBasku  ix

Oe31HePIIHHOCTI;
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o MOKpalleHy SKICTh NPHUKJICIOBAHHS J10 BUIIPOOYBAaHUX JI€TaJEH,

MOPiBHSAHO 3 ApoTssHuMu TII;

o MO>KJIMBICTh PO3MILICHHS Y BaXKKOJIOCTYITHUX MICLIAX;
° BUKOPHUCTAHHS MEPEIOBOI TEXHOIOT1] BUTOTOBJICHHS;
. IPOCTOTY KOHCTPYKIIII Ta JJOCTYNHY BapTiCTh BUPOOHUIITBA.

Henomku rwnBkoBux TII BKIrO4arOTh:

o oOMeKeHe 3aCTOCYBaHHS Yepe3 HU3bKY MOTY>KHICTh BUX1THOTO CUTHAIY;

° MOPIBHSHO HU3bKUI OI1ip, sikuid He nepeBuurye 50 Om.

OTxe, TUTIBKOBI TEH30METPUYHI NIEPETBOPIOBAYl — II€ BAXKJIMB1 MPUCTPOI IS
BUMIpIOBaHHs Jedopmaliii Ta HampyxXeHb, SKi BiJI3HAYAIOTHCS BHCOKOI TOYHICTIO,
KOMITAKTHICTIO, 3/IaTHICTIO BUMIPIOBATH PI3HI TUOM JAepopMaliid, KpalluMH YMOBaMHU
OXOJIOJDKCHHS, MPOCTOI0 KOHCTPYKIIIEIO 1 JIOCTYITHICTIO, 110 POOUTH iX 1CaTbHUMHU IJIS

3aCTOCYBaHHS Yy pO3p0o0Ill aBTOMATU30BAHOTO peadiIiTaIliiHOTO 3aC00Yy.
1.9. HaykoBa Ta NpaKTHYHA BAKIUBICTH

HaykoBa BaxJIMBICTH pO3pOOKM Ta BOPOBAPKEHHS AaBTOMAaTH30BaHOTO
peabimiTaiitHOro 3aco0y JUIs HUKHBOI KIHIIIBKH TIOJIATa€ B TOMY, IO ISl TEXHOJOTIS
BIJIKpUBA€ HOBI MOJKJIMBOCTI JUIsl BUBUCHHS Ta PO3YMIHHS MPOIECIB BIJHOBJICHHS Ta
peabumiTalii NaieHTiB 3 PI3HUMH MOPYIIEHHAMH PyXy Ta (QYHKLIA HUKHBOI KIHI[IBKH.
JlocmimkeHHs: Ta po3poOKa aBTOMATU30BAaHUX peadUTITAIIHHUX CHUCTEM J03BOJIAIOTH
BMBYATH BIUIMB PI3HUX NapaMETPIB Ta PEKUMIB JIKyBaHHS Ha €EKTUBHICTh peadimiTaiii
Ta BIJHOBJICHHS XBOpuX. lle BaJIMBO Ui MOJAIBIIOTO BIOCKOHAJICHHS METOMIB Ta
CTpaTerii JIIKyBaHHS, CIpHUs€ HAayKOBUM JOCIKEHHSM Yy raiy3i ¢izioTeparii,

peabimiTamitHOT MEAUITMHA Ta 010MEXaHIKH.

[IpakTyHa BaKJIUBICTH 11€1 TEMU MPOSBISETHCSA B MOKPAILIEHHI SIKOCTI JKUTTS
MAII€HTIB Y SKUX € TPOoOJIeMH 3 HUKHIMU KiHI[IBKAaMU. ABTOMAaTHU30BaH1 peadimiTariiti
3aco0M JOMoOMararoTh IMari€eHTaM BiIHOBUTH (YHKI[IOHAIBHICTh HUKHBOI KIHIIIBKH,
3MEHIIYIOTh TPUBAIICTh peadiliTallii Ta MOKPALTYIOTh IXHIO SKICTh KUTT. Lle 0cobimBo

BaYKJIMBO JIJIs1 ALIIEHTIB, SIK1 IEPEHECIM TPAaBMHU, orepalli ado CTpaxaaroTh BiJl XpOHIY-
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HUX 3aXBOPIOBaHb HWKHBOI KiHIIBKH. KpiM TOTO, aBTOMAaTH30BaHi CUCTEMH MOXYTh
OyTH KOPUCHUMHM JIJIS JIiKapiB 1 (axiBIliB 3 peadiiTalii, 1omoMararouu iM epeKTHUBHIIIES

KOHTPOJIFOBATH Ta aJanTyBaTH peadiTiTallliH] IporpamMu s KOXKHOTO TallieHTa.

Y3araapHIOIYH, pO3pOOKa Ta BUKOPUCTAHHS aBTOMATHU30BAHUX peadiTiTarliiHuX
3ac001B /I HIDKHBOT KIHITIBKM Ma€ BEJIMKE 3HAUCHHS SIK JIJI HaYKH, TaK 1 I MPAKTHKH,
CIPUSIOYN BIOCKOHAJICHHIO METOIB JIKYBaHHS Ta TIOJIIMIIECHHIO SIKOCTI KHUTTS

TMAII€HTIB.
1.10. IlepcnekTHBU AOCTiIKEHHSA

[lepcniekTUBH JOCIHIKEHB Y Taly31 aBTOMAaTU30BaHUX pealduTiTallliHUX 3ac001B
JUIS. HUKHBO1 KIHIIIBKK OOIISIOTh 3HAYHUM PO3BUTOK Ta BAOCKOHaNeHHs. OnHI€I0 3
TOJIOBHUX TIEPCIICKTHB € TMOAAJIbIIE BJOCKOHAJICHHS TEXHOJIOTIM Ta KOHCTPYKITIHA ITUX
3aco0iB. 3aBISKH IIBUAKOMY PO3BUTKY POOOTOTEXHIKH, IITYYHOTO I1HTEJIEKTY Ta
OlOMEeIMYHOI  1HXKEHEpli, MOJMKJIMBOCTI CTBOPEHHA OUIbII NPOAYKTUBHHX Ta
IHTEJICKTyaJIbHUX peallTTallliHUX CHUCTeM 3HAayHO 3pocTaioTh. lle o3Hauae, 110
MaiOyTHI aBTOMAaTHU30BaH1 3acO0M 3MOXYTh OUIBII TOYHO aJanTyBaTUCS JO TOTpeO
KOXKHOTO TAall€EHTa, HaJaBaTH 1HIUBIIyalli30BaHy peaOuTITallil0 Ta BECTU CTATUCTUKY

11010 TIpoTpecy B peadiiTarii.

Kpim Toro, nepcrnekTuBy HOCTIKEHHS BKIIOYAIOTh PO3BUTOK TEJIEMEIUIIUHA Ta
JUCTAaHIIMHOTO MOHITOpUHTY. Lle mo3BomuTh dikapsM Ta (axiBisgM B peadimiTaril
BiJITAJICHO KOHTPOJIFOBATH MPOIieC peaduiTallii Ta HaJaBaTH MOPAIU MAIiEHTaM B PEKUMI1
peanpHOrO yacy. Takwil miaxig OCOOJIMBO KOPHUCHUM JIJIs TAIEHTIB, SKI HE MAarOTh

MO>KJIMBOCTI TTOCTIMHO BiABIAYBaTH JiiKaps a00 ¢axiBiig y HEeHTpi peadimiTarii.

VYei 1l nepcnekTHBU JOCHIKEHHS MIIKPECIOI0Th BaXJIMBICTh 1HHOBAIM Ta
MOJAJIBIIIOTO PO3BUTKY AaBTOMATHU30BAaHUX peadlLmTamiiiHuX 3aco0iB 11 HUKHBOT
KIHI[IBKH, 30KpE€Ma B KOHTEKCTI IMOKpaIleHHs peaduTiTailii Ta 3a0e3nedeHHs SKOCT1 KUTTS

MMAIl€HTIB.
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BUCHOBKHX 10 IHEPHIOI'O PO3ALTY

Y 1mpomy po3aiii poOOTH OyJIo PO3TJSHYTO IIUPOKUM CIIEKTP AaCHEKTIB,
MOB'S3aHUX 13 TEXHIYHUMHU 3ac00aMu I pealimiTarii Ta iX iCTOpUYHUM PO3BUTKOM.
[cTopUYHMI KOHTEKCT PO3BUTKY TEXHIYHUX 3aC001B /JIs peabimTaliii mokasas, 1o ij1ei Ta
3aco0M JIJIs1 TIOMIMIICHHS SIKOCTI KUTTS 0Ci0 13 OOMEXEHUMHU MOXKJIMBOCTSIMH ICHYIOTD
MpOTIATOM OaraThOX CTONITh. Bix AaBHIX dYaciB 10 CYYacHOCTI CIHOCTEPITAETHCS

MOCTYNOBHM PO3BUTOK Ta 3MiHA Y MOTJIAIaX Ha peadiiTaliio.

AKTyanpHICTh T€MU Oyjia OOIPYHTOBAaHA aKTYyaJbHICTIO BUBYCHHS TEXHIYHUX
3aco01B JJisl peaOutiTallii B Cy4acCHOMY KOHTEKCTI, 30KpeMa JiJisi CbOTOJEHHO1 YKpaiHu.
3a3Ha4eHO BAXKIIMBICTH PO3BUTKY Ii€]l Tally3l B KOHTEKCTI MIATPUMKH 0OCI0 13

00MEKEHUMIM MOKJIUBOCTSAMM ITICJIA BIMHU Ta IMOJIIIIEHHS IXHBOTO SIKOCTI JKUTTS.

Meta nochiikeHb, BHU3HAY€HAa Yy LbOMY pO3MIiI, MOJArae B po3poOIl Ta
BIPOBA/PKCHH] TMEPEOBUX TEXHOJOTIN JUIsl MOJINIIEHHS peadlmTaIlliiHOro MIpolecy
NAIlEHTIB 3 BPO/PKCHUMH BaJlaMH, YIIKOJDKEHHSMHU Ta 3aXBOPIOBAHHAMM HIKHIX

KIHIIBOK.

Pozmmpeno 3pobusia orisig Ha BC1 ICHYI0U1 TEXHIYHI 3aco0u a1 peadimiTarii. Ls
yacTUHA POOOTH BIJITpae KIIOYOBY POJIb Y CTBOPEHHI (DyHAAMEHTY JJIS MOJATbIINX

JOCIIIKEHB 1 PO3BUTKY peallmiTalliiHAX TEXHOJIOTIH.

PosrisiHyna TEH30METpHYHI JAaTYMKH, $KI JTO3BOJISIIOTH TOYHO BUMIPIOBATH
nedopmarlii Ta HampyKEHHS B HIDKHIM KIiHINBII marieHTa. [I71iBKOBI TEH30MEeTpUYHI
NEePETBOPIOBAYl MAIOTh MEpPEBAru, Taki siK BiJCYTHICTh MOMEPEUYHOI TEH30UYyTJIMBOCTI Ta

HU3bKa Maca, aje iXHIM OOMEXEHHAM € 0OMEXEeHa MOTYKHICTh BUX1THOTO CUTHAITY.

HaykoBa Ta mpakTH4Ha BaXXJIMBICTh LILOIO PO3AULY MOJIATaE B OOIPYHTYBaHHI
BaXUIMBOCTI PO3BUTKY aBTOMAaTH30BAaHOIO peadLIiTalliiiHOrO 3aco0y Al HUKHBOI
KIHI[IBKM, 100 BIUIMBAIOTh HA TMOKpPAIICHHS SKOCTI >KUTTS XBopuX. llepcriekTuBu
JTOCIIDKCHHSI BKa3ylOTh Ha HEOOXITHICTh TMOJAIBINOI PO3POOKHM 1 BIOCKOHAJICHHS

TEXHIYHUX 3aCO01B JJI pealduiTarii.
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PO3I1JI 2. TPOEKTHO-KOHCTPYKTOPCBKA YACTHUHA

Pozain npucBsiueHo po3poOIll aBTOMaTU30BaHOTO peabdimiTaiiiHoro 3aco0y s
HIOKHBOI KIHIIIBKA HOTO KOHCTPYKIIi, BHOOpY eleMeHTHOI Oa3u Ta MpOBEICHHS

HEOOX1THUX PO3PaxyHKIB.

Merta poboTH — pO3POOUTH YHIKAJIBHUN 1HIAUBIAyaJIbHUH aBTOMAaTH30BaHMM
TEXHIYHUHN 3aci0, COpSIMOBAHUN Ha peaOUTITAIlIO MAIll€HTIB 3 HEMPABUIBLHOIO TTOCTABOIO

HIDKHIX KIHI[IBOK.
2.1. IlaTeHTHHI NOWIYK

[laTeHT — 1€ JIOKyMEHT, SKHM BHUAAETHCS KOMIIETEHTHUMHU J€pKaBHUMU
opraHaMu Ta MIATBEPIKYE BHUKIIOYHE IPABO BJIIACHUKA HAa CTBOPEHUU HUM O00'€KT
MIPOMHMCIIOBO1 BJIACHOCTI, TAKUH K BHUHAX1Jl, KOPUCHA MOJIEIb YU POMHUCIOBHI 3pa30K.
Le#t noKyMEHT Mae€ K IOPUIUYHE, TaK 1 TEXHIYHE 3HAUYEHHA. BiH 3aKpiIuiioe BIaCHUKY
MaTeHTY KOHKPETHI IIpaBa, BABHAUCHI 3aKOHOM. Y TOM K€ Yac, MaTeHT MICTUTh TEXHIUYHUM

onuc camoro o0'exra. IlaTeHT CBIAUUTH MPO KUIbKA ACTEKTIB, BKIIOYAIOYH:

o BU3HAHHSA  Tporo3uiii gk o0'ekra, skl  Moxe — OyTu
OXOPOHOCIIPOMOXKHUM;

o BCTAHOBJICHHS IIpaBa Ha aBTOPCTBO IAHOTO 00'€KTa;

o NIATBEPAKEHHS paBa BIACHOCTI Ha el 00'€KT;

o BU3HAHHS MIPIOPUTETY MO0 IIHOTO 00'€KTA.

[TarenTHU TmOIIYK TMpeAcTaBise co0oro odimiiHy mporeaypy BUOODPY
BIJIMOBITHUX JOKYMEHTIB a0o 1H(opmalii 3 TaTeHTHOI MOKyMEHTAIlli MUIIXOM
3aCTOCYBaHHS pI3HUX KputepiiB nowmyky. Lls mpouenypa Bkimrowae B cebe BiaOip
JIOKYMEHTIB, 10 BIAMOBIIAI0OTh OJHIA a00 MEKUIHBKOM O3HaKaM (KpUTEPisSM MOIIYKY).
[laTeHTHHII TONIYK BUKOPUCTOBYETHCS, 30KpeMa, MiJ 4Yac TPOBEACHHS MATCHTHHUX
JOCJTIIKEHB 3 METOK0 BU3HAUCHHS MATEHTHOI CUTYaIIIi 111010 00'€KTa, 1110 PO3POOIISETHCS.
Ile momomarae BHM3HAYWTH JOMUIBHICTh Ta MOJKJIMBICTH OTpUMaHHS a00 HagaHHS

IPaBOBOi OXOPOHH, a TAKOXK OL[IHUTU CUTYAIII0 II0JI0 BUKOPUCTAHHS MpaB Ha 00'€KTH
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IIPOMMCIIOBOT BJIACHOCTI B BIAMOBIAHIN Tamy3i. OCHOBHI BHAM MATEHTHOIO MOIIYKY

BKJIIOUAIOTh TEMaTUYHUHN, IMEHHHM ((ipMOBHIT) 1 HyMepaIiitHuii.

MeTa nmaTeHTHOTO MONIYKY — BCTAHOBJICHHS PIBHS TEXHIKH; BU3HAUEHHS 00CATY
MpaB BJIACHUKA OXOPOHHOTO JOKYMEHTA; BU3HAYCHHS YMOB peajizallii mpaB BIACHUKIB

OXOpPOHHHX JOKYMEHTIB.
2.1.1. Onuc npeaMery, 00J1acTi Ta IITHOUHU MOIIYKY

[IpenMeToM maTEHTHOTO MONIYKY € aBTOMATU30BaHUM peabimiTaiiHuii 3acio s

HWKHBOI KIHI[IBKH.

VY X0/l IaTEHTHOI0 NOIIYKY 3HaWIIIa HAHOUIbII MPUIATHUHN IHAEKC MIKHAPOIHOL
nateHTHOi kinacudikarii (MIIK) — A61B 5/103. Bin micTuTh iHGOpMAIIiIO PO MATEHTH,
110 BXOJATH /10 JKUTTEBUX MOTPeO JIOAMHI y chepl MEAUIIMHHU y AIarHOCTHUL, a came
BUMIPIOBAJIbHI IPUCTPOI ISl OCHIIKYBaHHS (DOPMU, CTPYKTYPH, pO3MIpy a00 pyXy Tijia

a00 Moro yacTuH, JJIs J1arHOCTHYHMX I[iICH.

VY pe3ynbTari MAaTEeHTHOrO TMONIYKY Y CHelialbHIA 1HQOpMaIliiHIi cucTeMi
YKpalHChKOTO HaIIOHAIBHOTO O(iCy 1HTENEKTyajlbHOI BJIACHOCTI Ta 1HHOBAIIIM

(YKPHOIBI) Oyno BUsIBIEHO:

1. Tlarear Ne 34360 «IIPMCTPIM IS BW3HAUEHHI VYMOB
OJIHAKOBOT'O HABAHTAJXXEHHS CTOII JIIOAWHU TIPM PI3HIM JIOBXXMHI
HWKHIX KIHLIBOK».

Onuc: Ipuctpiii 1u1si BU3HAYEHHS YMOB OJIHAKOBOTO HABAHTAXKEHHSI CTOM JIFOAWHU MPU
pI3HIA JIOBXXMHI HWIKHIX KIHIIIBOK, SKHH CKJIQJa€ThCA 3 OIOPHOI ILIOIIAJIKH,
BCTAHOBJIEHOL Ha omnopax-AaT4rKax, I1JCUITIOBAY1B, aHaJIoro-uu@poBUX
MEePETBOPIOBAYIB Ta CHCTEeMH 00poOKH 1H(MOpMAITii Ta IHIUKAIIIT, OOPU-IaTYUKH 3'€THAHI
3 MIACWIIOBaYyaMH, MIJKIIOUEHUMH A0 BXOJIB aHAJIOro-uu(poBUX MEPETBOPIOBAYIB,
BIJIPI3HSETHCS TUM, IO B MPUCTPiN BBeJACHUN OJIOK KOMYyTaIllli, a OMopHa IUIONIaJKa
CKIIQZIAEThCS 3 YOTUPHOX CHMETPUYHO PO3TANIOBAHUX MPSIMOKYTHHX BHUMIPIOBALHUX

YaCTHH, PO3MIIIEHUX BIJMOBIIHO IMiJT IEPEIHIMH Ta 3aJHIMU BiJIaMH CTOII, BUXOJIN
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aHaJoTro-1M(PpPOBUX TMEPETBOPIOBAUIB 3'€/lHAHI 3 BXOJaMH OJIOKa KOMYyTallli, BUXOJU
SIKOT'O TIKIIFOYEH] J10 cucTeMU 00poOKu 1H(popMmarlii Ta IHAUKALIT, KPIM TOTO, B IPUCTPIi
J0JJaTKOBO BBEJICH1 MpaBa Ta JIiBa OCHOBH, BICIM KPOHIITEHHIB, YOTHPHU BTYJIKU-CTaKaHa,
onopHa 1iargopma Ta 4YOTUPU (PIKCYOUUX IITUPS, IPUIOMY ONOPUAATUYMKU IIPABOI Ta
J1BO1 Mapu BUMIPIOBATBHUX YaCTUH CIUPAIOTHCA, BIMOBIAHO, HA MIPaBy Ta JIiBY OCHOBY,
Ha HWKHIX TOBEPXHSX SIKUX MiJ] KOXHOIO BHMIPIOBAJILHOK YAaCTHHOK PO3TAIlOBaHI
IpaBOpyY Ta JIIBOPYY BIJ IMO3A0BKHIX OCE OCHOB IO OJHOMY HAIPaBICHOMY BHHU3
KPOHILTEHHY, KU Ma€e Ha HIWKHBOMY KIHIII OOKOBHI BHCTYI, BHUCTYNHU MapH
KPOHIUTEHHIB, K1 3HAXOAATHCA 11 BUMIPIOBAJIbHOIO YACTUHOIO, BXOASTH Y IPOTUIIEKHO
po3TalioBaHl Ma3d JBO3aXOAHOI pPi3bOM, Hapi3aHOI HAa BHYTPIMIHIA LWIIHAPUYHINA
MOBEPXHI BTYJIKU-CTaKaHa, BCTAHOBJIEHOI M1 BUMIPIOBAaJIbHOK YACTUHOIO HA OMOPHIN
wiatopmi MPUCTPOIO Ha OCI, SIKa MIPOXOJUThH Yepe3 AHO BTYJIKHU-CTAKaHy, HAa OMOpPHIH
maTgopmi M KOXKHOK OCHOBOIO MIXK BTYJIKaMH-CTaKaHAMU pO3TallOBaHl MO JBa
HaIpaBJICHUX Bropy (QIKCyrOUUX IITHPA, SKI MPOXOASTh 13 3a30pOM Kpi3b OTBOPU B

OCHOBaxX Ta YTPUMYIOTh OCHOBH BiJi TOPU3OHTAILHUX 3MilEHb [12].

2. Tlatear Ne 102998 «IIPUCTPIM JUISL OIIHKKW  PO3IOJALTY
HABAHTAXEHb HA TIJIAHTAPHIV ITOBEPXHI CTOIIU JIFOJVTHW».

Onuc: BuHaxi HameXuTh 10 MEAUYHOI TEXHIKH, a caMe J0 OPTOIe/ii Ta TpaBMaToJIOr i,
1 MOe OyTH BUKOPHCTAHHU /IS OIIHKM HABAHTA)KEHHS HA Pi3HI TUISHKU TUIAHTApHOT
noBepxHi cronu. [Ipuctpiil Bkimodae miatdopmy 3 (IKCOBAHMMHU 10 HEl JaTYMKAMU
TUCKY 3 TUTACTHHAMU 31 CTOPOHH CTOIH, MPHU IbOMY OJHA 3 IUIACTUH PO3MIIICHA i
n'STOI0, a 1HII - TapaJieTbHO MO3J0BXKHIA OCl CTOIH, Ta E€JIEKTPOHHO-KOMII'IOTEPHUN
O0ylok. BukopucTaHHS 3ampOIOHOBAHOTO TMPHUCTPOIO  JIO3BOJIIE  PO3TAIIOBYBATH
maTdhopMu Ha Pi3HINA BiJICTaHI, BUCOTI, Ta MiJ PI3HUM KyTOM OJHA BIJHOCHO APYTOi
3aJIC)KHO BiJT TOTPEO M1 KOYKHOTO TMAaIliEHTa Ta OTPUMYBATH YHCJIOBI MMOKa3HUKH BETMYNH

TUCKY Ha OKpeMI1 AUISHKHU CTOII, TPOCTUM y BUKOpUCTaHHi [ 13].
3. IMarent Ne 71296 «ITPUCTPII IS TNTAHTOT PA®Ii».

Onuc: Bunaxig BiTHOCUTBCS 10 MEAMYHOI TEXHIKH, TOYHIIIE JO OPTOIE i, Ta MOXKe OyTH

BUKOPUCTAaHUMN MIPU OOCTEKEHH1 MIIaHTapHOT MoBepxH1 cTom. [Ipuctpoi nms oOcTexeHHs
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rIaHTapHO1 (T10IIOBHOT) MOBEPXHI CTOM BIITPalOTh 3HAYHY POJIb IPH KOHCTPYIOBAHHI
OPTOIEIUYHHUX YCTIJIOK, OPTOIETUIHOTO Ta CIIOPTUBHOTO B3YTTS a00 MPHU MiarHOCTHIT
CTOTI 3 PI3HIUMH 3aXBOPIOBAHHIMHU, 30KpeMa, 3 CHHIpOMOM "miabetrana cromna. Bimomuit
NpUCTPiH 171 TianTorpadii, SKuil BKITIOYAE MIIOMAAKY MOKPUTY S-6 IIapamMu Mapii, 1o
3MOYEHI PO3YMHOM OpPWIIIAHTOBOI 3€leHl a0o0 1HMHMM OapBHUKOM Ta KapTy-aHKETY.

[larieHT cTae cnovyarky Ha MpocoYeHy OapBHUKOM MapJIio, MicCis 4YOro Ha KapTy-aHKETY.

OmiBlieM, BCTAaHOBJIEHMM IMEPHEHAMKYJSIPHO [0 IUIOIIMHU OIOPH, HA KapTi-aHKETI
00BOAATh KOHTYpU cTonM. Ilicas LbOro mami€HT CXOAWTh 3 KapTHU-aHKETH, Ha SKii
3QJIMIIAETHCS BIIOMTOK MIJOIIOBHOI YACTUHU CTOIH Ta ii KOHTYP, MO SKUX MPOBOAUTHCS

aHaJl3 mapameTpiB CTOIMU Ta 30H 11 HaBaHTaKeHHS [ 14].
2.1.2. Pe3yabTaT NaTEHTHOI'O MOLIYKY

I1ig yac maTeHTHOro MONUIYKY OyJIO BUSIBJIEHO, 10 B YKpaiHi € 3 3aaTeHTOBaHUX
BHHAXO/I1B IHTEJEKTYyaIbHOI BiIacHOCTI. [lepeBaramu {ux BUHAXO/IIB € T€ 1110 BOHU MalOTh
ONOpPU-JATUYMKKU 3 €IHAHHI M1JICHIIOBAYeM, aHaJIOTO-IM(PPOBUX IEPETBOPIOBaYl Ta
cucteMu O0OpoOKM iHGopMalii Ta IHAUKAII, J03BOJSE OMNEPATUBHO OTPUMYBATH
iH(popMaIi0 PO CHIBBIAHOLIEHHS HaBaHTaXe€HHA. Henosiku y TOMy M0 Yy HUX HE
nepea0aveHo BU3HAYCHHS HaBAaHTAa)KCHHS Ha TEepeHl Ta 3a7H1 BIIUIM CTOI Ta BIH HE
JI03BOJIS€ 3MIHIOBAaTH BHUCOTY Ta KYT HaxmWIy OMOPHOI IJIOMIAAKH TMiJ CKOPOUYEHOIO
KIHI[IBKOIO, HEMO>KJIMBO OJTHOYACHO OTPUMYBATH BIAOUTKH 3 000X KIHIIIBOK, KPIM TOTO,
OPUCTPOI CKIATHUK y OOCIYroByBaHHI, y MNpUCTpoi misi mmaHTorpadii OapBHHK
HAaHOCUTBHCS HEPIBHOMIPHO, TOMY OJEp>KaHl BIJOMTKHA HESAKICHI 1 MO HUX CKJIAJHO
MIPOBOJUTHU aHaI3 30H HaBaHTa)XeHHs cTom. KpiM TOro mpucTpiii HeririeHIYHUN TOMY,

110 MICIISA 3HATTS BIJOUTKY HEOOX1THO 3MUBATH OAPBHHUK 3 TIIOIIOBHOT YACTHHH CTOIIH.

[IpoanainizyBaBiImM BCi ci1adKi U CHJIbHI CTOPOHHM BUHAXO/IIB, 1II€ Pa3 BIEBHUIACH
y aKTyaJbHOCTI PO3pPOOKHM aBTOMATHU30BAHOTO peadumTaIliiHOro 3aco0y sl HUXKHBOI
KIHITIBKH, SKUH 3MIT OM BUKOHYBATH 3aJ]1a4y BUSIBICHHS HETPABWJILHOI TTOCTABU HIKHBOT

KIHITIBKH Ta peadimiTaii miei mpobdieMu.
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2.2. Po3po0ka NpUHIMIIOBOI CXeMH 3aC00y

Y MeTi poOOTH AJIs IPOEKTYBAHHSA 3a3HAYEHO, 1110 3aci0 MOBUHEH, 32 JIOTIOMOTOI0
OoOpoOKM JaHUX, [aBaTH MOXJIMUBICTb KOPHCTYBAau€Bl CaMOCTIHO KOpPUTYBaTH
MOJIOKEHHSI HOTU y B3yTTl. B nmaHoMmy Bumaaky moTpiOHa Bi3yaiizallis MpPaBUIBHOTO
MOJIOKEHHS HOTU. TakuM 1MOKa30BUM €KpaHOM € cMapT(OH, IKUH 3apa3 Ma€ MPaAKTHYHO
KokHa JiroanHa. Ha cmapTtdon OymyTh mepemaBaTHCh JaHi Bl 3aco0y 1 Iie¢ MOKHA

3pooutn uepe3 WI-FI a6o Bluetooth.

Ha meti ctBOopeHHs 3aco0y Oyjo MPUHIUIIOBO, OO BCA €JIEKTPOHHA CXema
3aco0y Mae OyTH MIHIMAJIbHOI TOBUIMHHU, 100 HE CTBOPIOBATH JAUCKOMGOPT Yy
KOopucTyBadya. ToMy BBaxaro 3a MNOTPIOHUM BBECTH OOMEXKEHHS TOBILIMHI 3ac00y

BEJIMUUHOIO 2.0-2.5 MM, 11100 HE BUKJIMKATH HE3PYUYHOCTI B JIFOJUHHU.

[Ipu momryky BpaxyBaja, 0 BOyjOBaHa MIKpOCXeMa IOBHHHA OOpPOOISATH
CUTHAQJIA B1JI TEH30JaT4YMKIB, MaTh BOYJOBAaHY CUCTEMY 3B'A3KY, HEOOXIAHY KUIBKICTh
BxoniB AL, cucremy 3apsypkaHHsS akyMyJsiTopa, CUCTeMY CTaOLIi3aiii Hampyru
KUBJICHHS, CHCTEMY KOHTpPOJIO HaIllpyrd >XUBJCHHS, KOHTPOJb TEMIIEpaTypHu Jis
KOPUTYBAaHHS TOKa3aHb JaT4MKiB. J(u3ailH 0OpOOHOI MIKpOoCXeMH TEX NOTpIOeH
MIHIMAJIbHOI TOBIIMHU Ta MIHIMaIbHOTO po3Mipy. EjleMeHTH cxemu, HaT4YuKH Ta

aKyMYJIATOP TOBHUHHI OyTH MIHIMAJIbHOT TOBIIIMHH.

Takum yuHOM, Oyn0 MNpUNHATO, 10 OaTapess s 3aco0y MOBUHHA MaTH
MiHIMaJIbHY TOBIIMHY. [1i7 110 BUMoOTy minxonath Bupobu mia Ha3Boto flexible battery.
[lepme komepiiiitHe BUPOOHUIITBO TakuX Oartapeit 3'sBuiiock y 2016 porii. 3 Toro vacy
MOJAIOHUM BUPOOHUIITBOM 3alMarOThbCsl OaraTo BIJJOMUX BHUPOOHUKIB, Takux sk LG
Chem, Samsung SDI, Apple, Nokia, Front Edge Technology, STMicroelectronics, Blue
Spark Technologies, Fullriver Battery New Technology Tomo. 3 KOXHHUM pOKOM

3arajJbHOCBITOBE BUPOOHHUIITBO TAaKUX OaTapeil CTPIMKO 3pOCTAE.
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PosrnsHemo nekisibka BapiaHTiB Oarapeil:

o barapes y Burisiai kabemto Biza ¢pipmu LG Chem 300pakeHa Ha pUCYHKY

2.2.1. Ix me nasuBaroTh cable battery. Ha sxanp, Taka ¢popmMa 6atapei B HAIIOMY BHITAIKY

HE BJIAIIITOBYE, a caMe PO3MIPOM TOBIIMHHU, BiH OUIBIIE HIXK 2 MM.

THYYKHMX JUCIUIETB 3 IHTETPOBAHUM aKyMYJISTOpOM. Takuii BapiaHT T€X HE MIIXOIUTb.

Pucynok 2.2.1 — bartapess LG Chem

o barapes Big dpipmu Apple (puc. 2.2.2), mo 30cepeaunach Ha CTBOPEHHI

104

Pucynok 2.2.2 — I'Hy4yHMit [ucruieid 3 IHTerpoBaHUM aKyMyJsiTopoM Apple
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o [Tpoaykr Bix ¢pipmu Grepow, a came mojaenb GRP2410020 300paxenuii
Ha pucyHky 2.2.3. Bin Mae emHicts 30 MA/roa, rabaputu 10x20x2.4 MM, 110 poOUTH
HOro HAaNTOHIINM MOKH 3 TIPEJCTABICHUX MOJIEJICH 1 CTAaHOBUTH 2.4 MM, ajie BCE OHO IS

MIPOEKTY BiH 3aTOBCTHH.

Pucynok 2.2.3 — barapes Grepow GRP2410020

o AkymynsTop Kopercbkoi ¢ipmu Jenax (puc. 2.2.4), a came MoJienb
J.Flex mae emuictb 30 MA/ron, po3mipu 27x48x1.2 mm. batapes Mae 3a0BUIbHI pO3MIPH

Ta TOBHIUHY.

Pucynok 2.2.4 — Bbatapes Jenax J.Flex

o ['myuka Oartapess Big Panasonic 300paxkeHa Ha pHUCYHKY 2.2.5.
AkyMmynsTop Mae rabaputHi po3mipu 28x39x0.55 mm. barapest Mae 3a10BUTbHI pO3MipU

Ta TOBIHIUHY.
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Pucynok 2.2.5 — barapei Panasonic

[Ticnst aeTanpbHOTO MOIIYKY IMiJ BCI MapaMeTpH, siki OyJiu moTpiOHI JJis 3aco0y
BU3HAYMBCS Jiiep 13 ToBIIMHOKO Bchoro B 0.55 mm. Ile akymynstop Panasonic CG-
062939 ab6o CG-063555. Ilepma moxaens mae emHicTh 17.5 MA/rox, npyra mae 40
MA/To.

Ten3onaTuvky TakoXX MOBMHHI MAaTH MiHIMaJIbHY TOBILMHY, TOMY 1J€aJIbHO
MIIXOJUTh CaM€ IUIIBKOBI TE€H30JaTYMKHU. 3apa3 Oarato ¢ipM BHUpOOJSAIOTH TaK 3BaH1

TUTIBKOB1 TEH30PE3UCTOPH, SIKI AKPa3 MIIXOATh ISl CXEMHU.

PosrnsHemo nexiabka BaplaHTiB IJIIBKOBUX TEH30/IaTUMKIB:

o Monens FSR402 mpexncraBnena Ha pucyHky 2.2.6. [liamerp paTtumka
18mmM, rapanToBaHa poOoTa npu HaBaHTaKeHHI He Ounbine 10kr. g cTpiuka moneneit
Mae pi3Hi BapiaHTH BUKOHAHHS, ax 10 SOKr BkitouHO. [1i1 naHuil npoekT He MIIXO0IUTh,

TaK sK JJIOJWHA MOKC BAXXHUTH O1JIbIIIE MAKCUMAaJIbHOL TYT Baru.

Pucynok 2.2.6 — IlniBkoBuii Tenzonatunk FSR402
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o Hatuuk S14-G 3 nmiametpom 3 MM 300pakeHHil Ha pUCYHKY 2.2.7.
["apanToBana poOoTa HaHOTrO JaT4YMKaA MpU HaBaHTaxeHH1 He Ouibiie 200 r. Takox He

M IXOINUT.

Pucynok 2.2.7 — IlmiBkoBuii TeHzogatuuk S14-G

o HNatunk DF9-40 mae miametp 12mm (puc. 2.2.8), rapantoBana podora

IpY HaBaHTaXeHH1 He Oinbie 20KT.

Pucynok 2.2.8 — IlnmiBkoBuii TeHzogaTunk DF9-40

o HNatunku BF350 (puc. 2.2.9), BoHM MaioTh JOCHTHh BEJIHMKY CTPIUKY

MOJeJIel, cepel AKX MOYKHA 00paTh ONTUMAJIbHI PO3MIPH Ta JOMYCTUME HAaBaHTAXKEHHS.

Pucynok 2.2.9 — IlniBkosi Tenzogatunku BF350
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Cepen 6aratbox € ooupato gaturiku BF350, 1o marots Mojiens 13 ornopom 1 kOwm,

10 JOJATKOBO CIIPHSIE€ 3HIKEHHIO CIIO’KMBAHHS CTPYMY BiJl aKyMyJIsITOpa.

BOynoBana mikpocxema npoiiecopa MOBMHHA MAaTH MiHIATIOPHHUIA PO3MIip, MaTH
BOy/IOBaHHMI MojeM, BOymoBaHy (iemni-mam'sth, HEoOXigHy KimbKicTh BXomiB ALIII,
MiHIMQJIbHYy  OOB'M3Ky, SKHaWMCHIIC CIIOXKUBAaHUM CTPyM, MaTH JOCTATHIO
JOKYMEHTAIlII0, MOBHHHA OYyTH JOCTYNMHOIO 1 Hemopororo. Hemane 3HaueHHS Mae
KUTBKICTB JIOCTYITHOI JIITEpaTypH, IO OMUCYE 1 Ma€e MPHUKJIaJH IIPOorpaMyBaHHs 00paHOTO
MK, a Takox Bepu]ikOBaHI JOMATKU IS 3 €QHAHHA 3 PO3MOBCIOHKCHUMU
onepariinumu  cuctemamu  Windows, Linux, macOS, 10S, Android. baxana

MOXJIMBICTh IIpaIffoBaTu B cepenoBuiili Arduino.

Taki Bupo6u Bumyckaroth TI, Mediatek, Realtek, Nufront, Espressif Sustems ta

1H111. Po3riigHeMo ekl 3 HUX:

o MT7687 Bupobasietbess Mediatek (puc. 2.2.10) 1 Mae nu3aiiH KopIirycy
QFN-64, radaputhi po3Mipu 8x8x0.8 MM. MK mae A0CHTh CHIIbHY 1HTErpauliio 1 Mae
BOynoBanuit WI-FI moneM, po3BuHEHY cUCTeMY KepyBaHHS €HEPrOCIOXUBAHHSIM, MA€
3MOTy BHUKOPUCTOBYBaTHM BOymoBaHy 1 3oBHIIHIO flash memory, Moxynb
kpunromudpysanns, yotupu Bxoau ALIL nes’ste BxoniB GPIO, cnoxuBanuii ctpym

B11 0.4 MA o 800 MA.

Pucynok 2.2.10 — BuytpimHs ctpykTypa Mikpocxemu MT7687
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3a cyMo10 Bcix MoxunBocTel janoro MK Mo)kHa KOHCTaTyBaTH, 110 NpUiiaj He
BJIAIITOBYE, 00 Mae juiie yotupu Bxoau AL, nocuTh BeMUMKUil CrIOKUBAHUN CTPYM, HE

Ma€e MOXJIMBOCTI 3B’s13Ky 1o Bluetooth.

o MK CC3200 BupoOnuirtea Texas Instruments (puc. 2.2.11). Lleit npunan
Mae nu3aiiH kopiryca QFN-64, rabaputhi po3mipu 9x9x0.5 mm. Mikpocxema Ma€e CHIIbHY
iHTerpamito 1 mae BOynmoBanuit WI-FI monmem, po3BHHEHYy CHCTEMY KepyBaHHS
€HEeprocroXKUBaHHSIM, Ma€ 3MOTY BHKOPHUCTOBYBaTH BOynoBaHy 1 30BHimHIO flash
memory, MOIyJdb KpunrtommdpyBanHsa, dotupu Bxoau ALl aBaamsTe ciM BXOmiB

GPIO, cnoxupanwuii ctpym Big 0.25 MA 1o 300 MA.

Pucynok 2.2.11 — Buytpimns ctpykrypa mikpocxemu CC3200

3a cyMoro BCix MoxJuBocTed naHoro MK MoskHa 3ayBakKUTH, 1110 MPUIAJ HE
BJIAIITOBYE, 00 Mae nuie 4otupu Bxoau All, He Mae MOKIIUBOCTI 3B’ 513Ky 110 Bluetooth,

HeMmae BOYZI0BAaHOTO CEHCOpa TEMITePaTypH.

Apk.
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o MK STM32U575 BupobuunrBa STMicroelectronics (puc. 2.2.12). Le#
npuiaa Mae ausaiiH kopnyca LQFP-48, rabaputHi posmipu 7x7x1.2 mm. Mikpocxema
Mae CHIIbHY 1HTerpamito i yt mae BOymoBaHoro WI-FI monema, po3BuHeHy cuctemy
KEepPYBaHHSI CHEPTOCIIOKMBAHHSAM, Ma€ 3MOTY BUKOPHUCTOBYBATH BOYZOBaHY 1 30BHIIIIHIO
flash memory, naBamnsaTe 1aBa KoHpirypoBani Bxoau Allll, micTHAAIATH

koH(pirypoBanux BxoJiB GPIO, cnoxusanuii ctpym Big 0.02 MA 10 200 MA.

Pucynok 2.2.12 — BHytpimHs ctpykTypa Mikpocxemu STM32U575

3a cyMoro BCix MoxJMBocTed naHoro MK MoskHa 3ayBakKUTH, 11O MPUIIAJ HE
BJIAILITOBY€E, HE Ma€e MOXJIMBOCTI 3B’s13Ky o Bluetooth Ta WI-FI, Hemae BOynoBaHoro

CEHCOpa TeMITepaTypH.
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o MK ESP32-C3, BupoGuunrBa Espressif Systems (puc. 2.2.13).
Bxazanuii mpunaag mae BOymoBaHui By30a 3B's3ky mo WI-FI ta Bluetooth, miicts
koH(irypoBanux BxoaiB AIIll, HHU3BKOBOJBTHE IKUBJCHHS BiJ JITIH-IOHHOTO
aKyMyJsTopa, BOYIOBaHUH CEHCOp TEMIIepaTypH, PO3BHHEHY CHUCTEMY KepyBaHHS
YKUBJICHHSIM BHYTPIIIHIX OJIOKIB JIJIs1 MiHIMI3allli CIIOKUBAaHHS CTPYMY, TU3alH KOPIYCY
QFN-32 5x5x0.9 mm, Benmue3Ha 0a3a MpUKIAAIB MporpaMmyBaHHS uepe3 Arduino,

MiHIMaJIbHA 00B'A3Ka, @ TAKOK HEIOPOTHH.

Pucynok 2.2.13 — BuyTpiuHs ctpykrypa mikpocxemu ESP32-C3

3a cyMOI0 BCiX BUMOT Ta MEPErNIIHYTUX BapiaHTIB BUOpaHo mikpocxemy ESP32-
C3. et MK mae cnioxkuBanuii ctpyM Biz 0.05 MA 10 84 MA, 3aJie3KHO BiJl BHYTPILIHBO1
eHepreTuyHoi KoH(piryparlii, BBIMKHEHOI B AaHW MOMEHT. Ha »kamb, y 1iif Mikpocxemi
HEMae€ CHCTEeMH 3apsiKaHHs O6arapei Ta cTadini3aTopa 3arajibHOTO KUBIICHHS. TOMY IO

POJIb BUKOHYIOTH JIOJIATKOBI MIKPOCXEMHU.

Mikpocxemu ctabinizaTopiB >kuBJIeHHS Bia Li-ion Oarapeil BUpOOISIOTH TyKe

BeJIMKa KUIbKICTh BUPOOHMKIB. PO3rIsTHEMO JieKiIbKa 3 HUX:
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o [Tepmuii Bapiant — 1e MC33340, mo Bupobsserbcsi Onsemi (puc.

2.2.14). llpunan mae nuzaitn kopmycy SOIC-8, rabaputhi po3mipu 5x6x1.5 mm. Cxema

3apsy TMOBUHHA MaTH JTOJAATKOBUW 30BHINIHINA KITIOY, JJIS BUMKHEHHS 30BHINTHBOTO

JOKEpeIia JKUBJICHHS.

Pucynok 2.2.14 — TumnoBe 3acTocyBaHHS JUIsl 3apSAKU aKyMYJISITOpa BapiaHTOM

MC33340

o Hpyruit Bapiant — ue STC4054 BupoonunTa STMicroelectronics

(puc. 2.2.15). Ilpunag mae muzaitn kopnycy TSOT-23 1 mMae rabapuTHi po3Mipu
2.8x2.9x1.0 mm.
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Pucynok 2.2.15 — TumnoBe 3aCTOCyBaHHS JIJIsl 3apsIIKKA aKyMYJIATOpa BapiaHTOM

STC4054

3MH.

Apk.

N° dokym

Midnuc

[llama

Apk.

MO [IM-2Tmn.10.000.000 113 | s




o Posrnsnemo Tpetiit BapianT — 1ie ADP5062 BupoOHmiTBa Analog

Devices (puc. 2.2.16). Ilpunag mae nuzaiin xoprmycy LFCSP_WQ 1 mae raGaputhi

po3mipu 4x4x0.75 Mm.

Pucynok 2.2.16 — TunoBe 3aCTOCyBaHHS JIJIsl 3apsIIKKA aKyMyJIATOpa BapiaHTOM

ADP5062

o Ocrannii Bapiant — e MCP73812, BupoOuunrea Microchip (puc.

2.2.17). Tlpunan mae quzaitn kopnycy SOT-23 1 Mae rabaputhi po3mipu 3x2.5x1 mm.

Mikpocxema Mae

3MOTy

3a JOMOMOTOI0 30BHINIHIX KOMYTalllil 3MIHIOBaTH

MaKCHUMAaJIbHUM CTPYM 3apsiy aKyMmyJisiTopa, HEBEJIMKUNA pO3MIp 1 TOBHICTIO BIJIMOBIA€E

BHMOI'aM IIPOEKTY.

Pucynok 2.2.17 — TunoBe 3aCToCyBaHHS JIJIsl 3apsIIKKA aKyMYJIATOpa BapiaHTOM

MCP73812

3MH.

Apk.
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Tenep mMu MaemMo oOpaTH MIKpPOCXEMY HHM3BKOBOJIBTHOTO cTabimi3aropa. B
npunnuii MK Moxe mparfoBaT i IpH 3HWKEHUH HaNpy3i akyMyJsTopa, ajue TOMdi AJIs
KOPEKTHOTO CIOCO0y BHUMIPIOBAHHS TMOTPIOHO 3aCTOCYBaTH CXEMY TEH30METPUYHOTO

MocTa (puc. 2.2.18).

Pucynok 2.2.18 — Cxema TeH30METPUYHOTO MOCTA

Ile cxemHe pillieHHs HIBEIIIOE HECTA0IbHICTh )KUBJICHHS CXEMHU, ajie MoTpeOye, B
HalllOMy BUNAJKy, NoABIMHOI KuibkocTi BxoaiB AIlll. MK wmae nume wmiicthb
koH(pirypoBanux BxoziB AlLIIl, Tomy TpeGa ctabimi3aTop HANPYTH KUBJICHHS. Y BUIAJIKY
3aCTOCYBaHHS CcTabiIi3aTopa JjIsl KOKHOTO BXOY MOTPiOHI JIUIIIE ABa PE3UCTOPA, OJIUH 3
HUX TEH30pe3uCTOp. [HTEerpaigbHi CXeMH HU3BKOBOJBTHUX CTaOLII3aTOpPIB BHPOOIIsie

YyuMaso BUpOOHMKIB. PO3riasiHeMo neKiiabKa 3 HUX:

o [lepmmit Bapiant — e ADP3000, ADP5062 BupobuunrBa Analog
Devices (puc. 2.2.19). Ilpunang mae quzaita koprycy SOIC-8 1 mae raGapuTHi po3Mipu

5x6x1.5 mm.

€1, C2 = AVX TPS D107 MO10RO100
L1 =SUMIDA CR43-100

Pucynoxk 2.2.19 — TumnoBe 3acTocyBaHHs /Tl cTa0UTI3aIli1 HAPYTH BapiaHTOM

ADP3000
Apk.
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I{s1 Mikpocxema Ma€e JOCUTh YHUCICHHY KIJIbKICTh 30BHIIIHIX €JIEMEHTIB, TAaKOXK

MOTaHO TPAIIOE 31 3HIKEHOIO HAPYTOK0 aKyMYJISTOPA.

o Hpyruii Bapiant — e LM2731 BupoOuunrsa Texas Instruments (puc.

2.2.20). punan mae nuzaitn kopmycy SOT-23 1 mae rabaputti po3mipu 3x2.5x1 mm.
10 A
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Pucynok 2.2.20 — TumnoBe 3acTocyBaHHs /Uil cTa0UII3a1lil HAPYTH BapiaHTOM

LM2731

[Ipunan mMae 3a70BUIbHI XapaKTEPUCTUKU 1 PO3MIPH, X04Ya B IIbOMY CEHCI € U

Kpali IpucTpoi, o MU i moGaynuMo B MOJANBIINX BapiaHTaX.

o Tperiit BapianT — ue ISL9111 BupoOHuurBa Renesas (puc. 2.2.21).
[Ipunan mae au3zaiin kopnycy 6-LD-SOT23 i mae rabaputhi po3mipu 2.9x2.8x1.15 mm.

Pucynok 2.2.21 — TunoBe 3acTocyBaHHS JIJIsl CTa01I13a1lli HAMPYTH BapiaHTOM

ISLO111

[{s mikpocxeMa Mae q00p1 mapameTpu, aje Mae JeN0 He3aJ0BIIbHY TOBIIUHY.

3ayBaxy, 110 TAaKUW MPUCTPI TOCUTH TSHKKO KYITUTH HA PUHKY Y KpaiHH.

Apk.
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o Ocranniit npuknag — e MAX1676 BupooHunTea Maxim Integrated

(puc. 2.2.22). Ilpunang mae nuzaiin kopnycy S8uMAX 1 mae raGaputHi po3Mipu
3x5x0.8MM.

Pucynok 2.2.22 — TumnoBe 3acTocyBaHHs /Uil cTa0UII3a1li1 HAPyTH BapiaHTOM

MAX1676

[eit mpunang Mae ay»e XOpomuil KoeilieHT KOPUCHOI Jii, MOXKE MpaIfoBaTH 3

BX17HOIO Hampyroro Bix 0.6 1o 5 B, kpiM Toro mae BOyJOBaHUN KOMITApaTOp, KOTPUI

CUTHAJI3y€e Tpo po3psaa akymyisTopa. Lo Mikpocxemy JErKo MO)KHA KYIUTH 1 BOHA

Hejopora.

3 BEJIMYE3HOI KUIBKOCTI MOAI0HUX OOpaHl CUCTEMOIO 3aps/IKU aKyMyJATOpY —

MCP73812, cuctemoro ctabimizamii Hapyru — MAX1676.

[I106 cxema »KUBJIEHHS MaJia 3aBepIIEHUI BUTIIA, Tpeba moa0aTu Mpo 30BHIIIIHIHI

3apAnHuid mpucTpil. Y 3aco61 Oyne Li-ion akymynarop 1 sK BCl MU 3BHUKJIH, IO,

HaIMPUKJIIAJ, TAKUA aKyMyJIATOp B CMapT(OHI KUBHUTHCS 3a JOMOMOTOIO CIEIIaTbHOTO

3apsITHOTO MPUCTPOIO, Mij’eaHaHoro 1o po3z’emy USB. Ane B HamioMmy BHUIIAJKY 1€

o3Hauae, mo Tpeba Matu Takui po3z’em USB Ha KOXXHOMY 3aco01 «yCTUI» 1 IIe

HEMOXJIUBO TOMY, IO el Po3’eM OyJie TOIIKYISATH JHOIUHI.

3MH.
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3BHYAlHO, MOYKHA 3pOOUTH CTPIYKOBUHN PO3’€M Ha ILUTIBIN, ajie IS i1 € THAHHS

TaKoi «YCTUIKH» JIO 3apsSJIHOTO MPHUCTPOIO, Tpeba ii mopasy BUUMATH 3 B3YTTS 1 1€

CTBOPIOE HE3PYUYHOCTI, a TAKOXK HeOaxaHy aedopMalliro eeKTpoHHO1 cxemu. Kpim Toro

TaKui Crocid He Moke 3a0e3MeYUTH BOJOHEIPOHUKHEHHS BCEPEIMHY CXEMH, a 3acio

MOJK€ MiIJaBaTUCh TAKUM YMOBaM, 110 MOXKe OyTu BoJiora (Ao1, CHIr, miT Tomio). Jms

MaKCHUMaJIbHOI 3pYYHOCTI KOpHCTyBaua oOpaHa OE3KOHTaKTHAa CHCTeMa 3apsiKaHHS

aKyMyJiaTopa, IpuitHaTa Bxke B 0ararbox cMaptdonax. [IpuiimanbHa aHTeHa 3apsIHOTO

MIPUCTPOIO SIBJISIE COOOIO 3TOPHYTY B CHipalb — JAPYKOBaHY TOPDKKY (puc. 2.2.23),

HaINuJIeHY Ha IJTIBKY, SIK BUTOTOBIISIOTH TUTIBKOBY KJaBiaTypy. Lleil mpoBiIHUK CITyKUTh

TaKO>X aHTCHOIO IS 3B'SI3KY 31 CMapT(POHOM.

Pucynok 2.2.23 — Ilpukian 300pa’keHHs JPYKOBAHOI JOPIKKH JIJIs1

OE3KOHTAKTHOI 3apsJIKU

3apsanHi CTaHIli JUIsl TeHepallii eJIeKPOMAarHiTHOTO TOJis, IO B CBOIO YeEpry,

CTBOPIOE B MPUUMaNIbHIA aHTEHI CTPYyM, HEOOXITHUMW IS 3apsay akyMyJjsiTopa, BiKe

MOKHa KyIyBaTH B YUCJIEHHUX MarasuHax. Hanpuknan taky sk 300pakeHa Ha pUCYHKY

2.2.24.

Pucynok 2.2.24 — Ilpukinan 6€3KOHTaAKTHOL 3apsiKu
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OTxe, 13 MeTu pobOTH 3acib Oyie CKIaiaTUCh 3:

1) mIiBKOBUIM TEH30J]aTYMK — BIH J03BOJIsie TpaHchopmyBaTu aedopmarrii

TBEPAUX TN B CJICKTPOCUTHAJL, 3a IKUM BU3HAYAECTbCA 3HAUCHHA IIEBHO1 BCIINYHHU,

2) 6atapes — 3a0e31meuye KUBJIEHHS BChOTr0 3ac00y Ta e(heKTHUBHOI i10ro poboTH;

3) 6e3npoToBa 3apsiika — MOXKIIMBICTH 3aps/IKU Yepe3 HAMUIICHY TUTIBKY;

4)By3on 3B’s3ky WI-FI ta Bluetooth BOymoBanuii y Mmikpocxemy — mais

OTPpUMAaHHA p€3y.III>TaTiB ABTOMAaTHU30BaHOI'O 3aco6y;

5) BOy/1I0BaHMI AaT4YUK TEMIIEpaTypu — BUMIPIOE TEMIIEpATYypy Ta 3abe3neuye

AKICHY po0OTy 3aco0y;

6) cucreMa 3apsJIKi aKyMyJIsiTOpY — KOHTPOJIb 3apsny Oarapei;

7) cuctema crabinizauii Halpyru — KOHTPOJIb CTaOUIBHOI MOJayl HANpyrd Ta

CHOBIIIEHHS TIPO HU3BKUI PIBEHb OaTapei.

3amponoHOBaHa cxeMa NpeacTaBieHa puc. 2.2.

Pucynok 2.2 — Cxema peabimiTaiiiiHoro aBTOMaTu30BaHOI0 3aC00Y ISl HUYKHbBOI

KIHI[IBKU MMPUHIIMIIOBA
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2.3. EnaementHa 0a3a 3aco0y
2.3.1. Mikpoxontposep ESP32-C3

VY sKocTi MiIKpOKOHTposiepa miig 3aco0y oOpaHo ESP32-C3 BupoOHHIITBa
Espressif Systems. CaM MIKpOKOHTpOJIEp Ma€ HeBEIUKUN po3mip 5x5x0.9 MM, 1o ams
MeHe OyIio Iyke BaxyuBoO Ipu Bubopi. DyHKIIOHANIBHA OJIOK cXeMa MpeCTaBiIeHa Ha
pucyHky 2.2.13. 'onoBHUMHU XapakTepucTUKaMu € HasBHICTh: By3na WI-FI na 6a3i IEE
802.11, miaTpumkoro npomnyckHoi cmyru 20 MI'n, 40 MI'n y niamasoni 2.4 I'T'h; By3na
Bluetooth 3 Bucokoro noryxHictio 20 g1bm; 32-po3psaHOro 0AHOSIEPHOTO Mpoiieccopa
RISC-V no 160 MI't; noctymy no ¢uier-nam’siti; 4oTupy peskumu >xusiieHHs. [eit MK
Mae crioxkuBanuii ctpyM Big 0.05 MA 10 84 MA, 3aJ1€XHO B1Jl BHYTPIIIHBOT €EHEPreTUYHO1

KOH(irypaiiii, BBIMKHEHOI B JaHUII MOMEHT.
2.3.2. IlniBkoBuii Tenzopesuctop BF350-3AA

[TpuHLIMM 11T TEH30PE3UCTUBHOIO AATYUKA MTOJISITAE y 3MiH1 €IEKTPUYHOTO OTIOpY,
MPOMOPIIAHO CHJII MEXaHIYHOTO BIUIMBY, IMPUKIAJEHOTO A0 YYTIMBOIO E€JIEMEHTa,

BUKOHAHOT'O Y BUTJISII CITKH 3 HIKEJb-XPOMOBOTO CIJIaBY.

JIisi TOpIBHSAHHS OINOPY CEHCOpa 3 TMPUKIAICHOI0 MEXaHIYHOK CHJIO0
3aCTOCOBYIOThCSI MeTOau LU(PPoBOi 00poOku curHany. OCKUIBKA mapameTpu BUPOOY
MOXYTh HECYTTEBO BIIPI3HATUCH Yy TOW YM IHIIUNA OIK, CHIiJ MEepeAOAYUTH MOKIUBICTD

KaJ1iOpyBaHHS.
OcHOBHI nIepeBaru:

o TouHa BIAMOBIAHICTH TMMapaMeTpa BHUXITHOTO OMNOPY MPHUKIAIEHOT
30BHINIHBOI CHIIH;
o Iupoki MexX1 YyTIMBOCTI A0 30BHIIIHHOTO BILIUBY;

° Bucoka HaaiiiHICTh.

3MH.
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XapaKTCpI/ICTI/IKI/I JaTdHrKa.

o Onmip: 350 Owm;

o bazoBuii maTepian: enokcu-moaudikoBaHuM (HEHOT,
o OcHoBHa TOBIIMHA MaTepiany: 32+1 MKM;
o Marepiai CITKU: KOHCTaHTaH;

o Onmip 13osmstii: 10000 Owm;

o Hormyck cepenaboro 3HaueHHs omopy: < 0.1%;
J Koedoiuient uyrnusocrti: Big 2.00 mo 2.20;

o Yytnusuii koedimieHt qucnepcii: <+ 1%;

o Koedimient nonepeunoro BmimBy: 0.4%;

o Mexa nedopmartii: 2%;

° JloBroBiuHicTh: > 1 M;

o Po3mip: 7.1 x 4.1 mm;

o Po6oua temnepatypa: no 80 °C;
o TemmnepaTypHa KOMIICHCALIIS: ATFOMIHIN;
° Koedimient repmokomnencartii: 9, 11, 16, 23, 27.

[Ipuknaau HailuacTimoro BUkopuctanus gatunkis BF350-3AA:

o JlaT4MKy TPUCYTHOCTI 3 MOJKJIMBICTIO BIJICIYCHHS 3a Barow (ki He

pearyroTh Ha MaJIeHbKUX TBapHUH);

o CucrtemMu KOHTPOJIIO MPUMILLIEHB;

L CI/IFHaJIiSaTopI/I NCPEBAHTAKCHHA Ta ICPCBHUIICHHA HOPMHW Baru B

MPUCTPOSAX MPOEKTIB IHTEPHET peueit Ta «Po3yMHU Aim».

30BHIIIHIA BUTJISA Ta TabapuTHI PO3MIpH TUIIBKOBOTO TeH3opesuctopa BF350-

3AA npencraBlieHHil HA pUCYHKY 2.3.2.

Apk.
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Pucynox 2.3.2 — IlmiBkoBoro tenzopesuctop BF350-3AA
2.3.3. IIpy:kHiil eJIeMEHT TEH30pe3HCTOPa

[Ipy>xHiif exemMeHT OyJe BCTAHOBJICHHH ITiJl MJIIBKOBUM TEH30pe3ucTOpoM. Bin
Oyne BUKOHAHMHA y (opMl NPSIMOKYTHHKA 3 3a0KPYIJIEHUMH KyTaMH 13 HEp)KaBllO4uOl

ctam mapku AISI 304.

Cranp AISI 304 — oauH 3 HalOLIBII 3aTpeOyBaHUX HEPXKABIIOUMX CILIABIB B
cBiti. [lomynspHicTh MaTepialy OOYMOBIIOETHCS ONTUMAIBHUM XIMIYHUM CKIIJIOM,

JIOCTYITHOIO BApPTICTIO 1 BUCOKUMU €KCILTyaTalliiHuMu sikocTsamu [15].
OcnogHi xapaktepuctuku AISI 304:

° Mexka TmHHOCT1 AISI 304 ctanoBuTh 310 Mia;
. Harpyra, IO JOMYCKAaeTbcs cTanu Ha po3puB — Big 515 Mlla

(miniManbeHe 3HaueHHs) 10 600 MIla (cepenniii moKa3HUK);

° ractTuyHicTh — 70%:;
o 3T1IIHO 3 JTIOBIAKOBUMHM JAHMMH, TBEPAICTh ciuiaBy no bpinemto (HB)
craHoBUTh 170 ommumip Ta 3a PokBeinioMm — 70 OOMHMIIL, IITO BBAXKAETHCS JOCHUTH

BHCOKHMM IOKa3HUKOM CepeJl MaTepialiiB 3 MOJIOHUM XIMIYHUM CKJIaJI0M;

° mineHicTs AISI 304 — 7.74 r / cM® (TMnOBe 3HaYeHHA 1A OLIBIIOCTI
MapoK HepkaBiiiku). Bucoka MexaHiuHa MIIHICTb, TapHI IJIACTUYHI BJIACTUBOCTI,
CTIHKICTB 10 KOPO3ii, TEeMIEpaTypHUX MEePEmnaiB i A1 XIMIYHO aKTUBHUX CIIOYK, a TAKOXK
1HII excrutyaTamiiai BaactTuBocTi AISI 304 m03BOJISIIOTH BUKOPUCTOBYBATH CILUIaB B

PI3HMX Taly3sIX IPOMMCIIOBOCTI 1 TOOYTY.
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Januii matepian mae Bu6Oip 13 ToBmuHU: 0.55 MM, 0.88 MM Ta 1 MM. O6upaemo

nepIne 3HAYCHHS 711 MiHIMi3allii BChbOTO BUPOOY.
2.3.4. Akymyasrtop Panasonic CG-062939

barapero mns 3aco0y Oyno o6pano Panasonic CG-062939. OcHoBHUMEU
xapaktepuctukamu € rabaputu 28.5x39x0.55 mwm, Bara 0.7 1, emuicts 17.5 MA/ron,
HOMIHaJIbHa Hampyra 3.8 B, makcumanbHa Hampyra 3apsiaku 4.35 B, makcumanbHui

3apsiiHui cTpyMm 17.5 MA, paniyc BUruHy R25mm.

[Ipukian xapakTepuCTUK THYYKOi OaTapei mpeicTaBlIeHo Ha pUCyHKY 2.3.3.

Pucynok 2.3.3 — Pe3ynbrat BUPOOYBaHHS HUKITY 3apsiPKaHHs Ta pO3pSAIHKaHHS Ha

3TMHAHHA 1 MICIsl BUPOOYBAHHS HA CKPYYYBaHHS
2.3.5. Cucrema 3apsiaku akymyJasaropy MCP73812

Cucremoro  3apsanku  akymynstopy obpano MCP73812.  OcHoBHUMH
XapaKTEpUCTUKAMU € TOYHICTh peryjoBaHHs Hanpyru + 1%, peryiboBaHa BHXiJHA
Hanpyra 4.2 B, BHyTpIlllHE TEPMOPETYIIOBAHHS, CTPyM 3apsiy IporpamMoBaHUI

pesuctopoM 110 S00 MA.

[Tpuksnan xapakTEPUCTHKH 3apsKaHH aKyMYJISTOPY CUCTEMOIO 300paKeHUI Ha

pUCYHKY 2.3.4.
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Pucynok 2.3.4 — Tunosuii npodias 3apsaay (mpukiaa Ha akymysTtopi 180 MA/rox)

2.3.6. Cucrema cradinizauii Hanpyru MAX1676

Cucremoro craOumizamii Hanpyru Oyino oOpano MAXI1676. OcHOBHUMHU
XapaKTEPUCTHKAMU € CIIOKMBAHUM CTPYM y CTaHI CIIOKO0 16 MKA, BX1/IHAa HAIPyTa MOKe
nounHatuch 3 0.7 B, manonrymMHuil BapiaHT 13 MPOTUBIOpALIHOIO (DYHKIIIEIO, BEITUKUN

Jiarna3oH po0o4nx TeMmeparyp.

Ha pucynky 2.3.5 npencraBneni pododi xapakrepuctuku cucreMu MAX1676.

Pucynok 2.3.5 — EQeKTUBHICTh NPOTH CTPYMY HaBaHTAXKEHHS MPHU BUXIIHUX HANpyrax

331a5SB
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2.4. Dopmyuu AJs1 PO3PAXyHKY TEH30Pe3MCTOPA TA NMPY/KHbOI0 eJIeMEeHTa

TeH3omaTynk TpeaCcTaBisie COOOI0 TMPYKHUH EIEeMEHT Ha SKOMY 3aKpiIUIeHi
TeHzopesuctopu. Ha pucyHky 2.4 mpeacTaBlieHO CTPYKTYpPHY CXEMy TEH30/JaTdhKa.
BuwmiproBansna cunma F 3a J0mOMOror TPY»KHOTO €JeMEHTa TEPETBOPIOETHCS B
nedopmarito O. Jledhopmariisi mpyKHOTO €IEMEHTAa CIPUHMAETHCS TEH30PE3UCTOPOM 1
NIEPETBOPIOETHCS B  BHUMIPIOBAJIBHUNM OMIp € , SKUM Yy BHUMIPIOBaJIBHIA JIAHII

MEPETBOPIOETHCS Y BEIMUMHY BUX1HOT HanpyrH [16].

Pucynok 2.4 — CTpyKTypHa cxema TEH30JjaTuyuKa

Tenzope3ucTuBHUI €(PEKT, 110 103BOJIsI€ (PIKCYBATH 3MIHU €JIEKTPUYHOTO OMOPY B
TBEPAUX MPOBITHUKAX a00 HAMIBIPOBIJHUKOBUX IUIACTUHAX NPU iX CTUCHEHHI abo
pPO3LIMPEHHI, MOB'sS3aHUM 3 JedopMaliiHUMHM BIUIUBAMU Ha AaTOMHY CTPYKTYpPY
matepiany. CBO€ TMpakTHYHE BTIJICHHS BIH 3HAWIIOB TPU CTBOPEHHI IIJIOTO
KOHCTPYKTHUBHOTO Py TEH30PE3UCTOPIB, 0€3 BUKOPUCTAHHS SIKUX YK€ BaXKKO YSIBUTU

KUTTS Cy4aCHOI JIFOJINHU.
2.4.1. ®opmyJu ISl TEH30PE3UCTOPA

JIo OCHOBHMX TEXHIKO-METPOJOriYHMX Xapaktepuctuk TII  Hamexartb
TEH304YYyTIUBICTh, TTOBHUN OIp, MOB3Yy4iCTh, MEXAHIYHUHN TICTEPE3UC, TEMIIepaTypHa

HECTaOUIbHICTh, IMHAMIYHI XapakTepucTuku [17].

TeH30uyTnuBICTh  BU3HAYAETBHCA  TOJOBHMM  YHWHOM  TEH30PE3UCTHBHUMU
BJIACTUBOCTSIMU MaTepialy YyTJIIMBOTO €JIEMEHTa, MPOTE 3HAYHOIO MIPOIO 3aJICKUTH BiJ
KOHCTPYKIIli IEpeTBOpIOBaya, Marepiaay OCHOBH, BUAY 1 YMOB MOJiMepHU3allli K€K Ta

1HIIMX (PaKTopiB.

OcHOBHa XapaKTepUCTUKa YYTJIMBOCTI MaTeplany 10 MEXaHI4HOi Aedopmarlii —

Koe(ilieHT BIAHOCHOT TEH304YyTIUBOCTI S. BiH BU3HAaYa€ThCs SIK BITHOIIEHHS BITHOCHOT
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3MIHH OTOPY A0 BITHOCHOI 3MIHU JOBKWHU MPOBIIHHUKA!

Ry AR./R,
g AlJl

Havtnpoctimmm TII, sxuii cayXuTh AJii BUMIPIOBaHHS 3YyCHIIb, € JpIT, IO

S = (1)

po3Taryerbes cunamu Py (puc. 2.4.1).

Py
Pucynok 2.4.1 — HaitnpocTimmii TeH301epeTBOPIOBaY JIJIsi BUMIPIOBAHHS 3YCUJIIb

Omnip apoty

Ry :pa (2)

7€ p — NMATOMUMN ENEKTPUYHHUI omip maTepiany; /| — MOBXKWHA MPOBIAHUKA; g —

IJI01a ToTepeyHoro nepepizy nposignuka TI1.
[Iponorapudmysasuu Bupas ais R,, JICTaHEMO:

InR, =Inp+Inl—1Ing 3)

Hudepennitooun 11ei BUpas 1 3aucyoyd B YaCTKOBUX MPUPOILEHHSIX, MAEMO

AR A Al A
o hy s @
R, p I ¢

abo

AR, Al [Ap/p | Aq/q

R, - Tlar A ()
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Boanouac Bigomo, 1110

% = —20, (6)

ne o — xoedimient Ilyaccona, mo XapakTepusye BIJHOCHY 3MIHY ILIOIII

MIOTIEPEYHOT0 TIEpepi3y APOTY MPU PO3TATY ab0 CTUCKY (BEIMYHMHA CTajla B MeEXax
MPYKHUX aedopMaliiid i JoaaTHa JUTIsl BCIX METalliB, KpiM Hikemro). Toi

AR, Al [Ap /p

R, Al/l

3Biacu KoedIieHT BITHOCHOT TeH30uyTIMBOCTI TII

1—2] (7)

_ ARy /R, Al[Ap/p
AL L LALL

Marepian neraii, mo JOCHIIKY€eThes, 1 ApoTy TII mae 3a3HaBaTH MEXaHIYHUX

+1 - 20]. (8)

HaIPY>XEHb, Kl HE MEPEBUIYIOTh MEXI NPYKHUX AeopMalliif, B TPOTUBHOMY pa3l B
HBOMY BIJIOY1yThCst HEO0OpOTH1 nedopmariii. ToMmy nonycTruMe 3HAUCHHS HANIPY>KEHb HE

nepesuirye 20—-30% Mexi Npy>KHOCTI.

Ockinbku  3Ha4ueHHS BigHOCHOT Jnedopmarii Al/l B Mexax MPYKHUX
BIIACTUBOCTEH Matepiany He nepesumiye 2.5+ 1073, to npu S=0.5...4 BigHOCHA 3MiHa

onopy AR, /R, = (1.25...10) - 1073, To6T0 He nepesunrye 1%.
2.4.2. ®opmyJu 1Sl IPYKHBOTO €JIEMEHTY

Hedopmariiss TEH30pEe3UCTOPIB HAMPSIMY 3aJ€KUTh Bijl TUIOMI TOMEPEYHOrO
nepepizy MPyXKHOTO €JIEeMEHTa B MICI Ji¢ BOHM HakjieeHl. BiAMOBIIHO YYTIWBICTH
TEH30PE3UCTOPIB MOKHA KOPETYBaTH 3MIHIOIOYM Iel mapameTp. UuM MeHIna Iioma

NOMEPEYHOro Nepepizy MPY>KHOTO €JIEMEHTa TUM OUIbIla YYTIUBICTh TEH301aTYHKA.

BimHocHa nedopmariisi TeH30pe3UCTOpPa BU3BHAYAETHCS 3a 3aKOHOM [ 'yka:

==, 9)

JIe G — MEXaHIYHa HaIpyra, 1110 YTBOPIOETHCS JIIFOUOI0 CUJIOIHO,

E — mMonmyns npyxHOCTI MaTepiamy.
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Hanpyra o 3aiexuTh BiJ NPUKIAAECHOT CUIM Ta IJIOLI MOMEPEYHOTO MEPETUHY

IMPYXHOTI'0 CIICMCHTY A0 JAKOT'O IIPHUKJIIAAAOTh IO CHUITY:

d (10)
o= ,
Snep
J€ Spep — IUIOIIA TIONIEPEYHOTO NEPETHHY TIPYKHBOTO EJIEMEHTY.
[TincraBasemo (9) Ta (10):
d (11)
£=———".
E - Shep

BignocHy nedopmariio TEH30pE3UCTOPIB MOYKHA MIPEACTABUTH SIK 3MIHY iX

OTIOPIB & :

AR
E>—=c¢

R .

ToMy po3paxyBaBIIM iX MOCTOBY CXE€MYy HIAKIIOYEHHS (IUB. puc. 2.4.2) MOXHA

(12)

Bupasutu PKII. PKII nns TeH3zomaTtumka — 1€ BiAHOIICHHS BHUXIAHOI BEJIMYHMHH 1O

BX171HO1, TOOTO (pakTuHOo PKII Bupaxkae 4yTIMBICTh HAILIOTO JATYHKA.

Pucynox 2.4.2 — MocroBa cxema miKII0YeHHS TEH30PE3UCTOPIB

UBI/IX = PKII = R3 _ RZ :
Uy R; +R; R;+R,

(13)
ne Ry, Ry, R3, Ry — omopu teH3ope3ucropis,

Usx, Upux — BX1JIHA Ta BUXI1/IHA HAMpPYyTa BiAMOBITHO.
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PKII — k (AR1 N AR; AR, AR3> 1
~(k+1D2\Ry, R, R, R/ (14)
ne k — xoedimienT cumeTpii.
[Tpu cumeTtpuuHiii cxemi migkaodeHHs k=1.
k
PKIl = —=kr(e+e+u-e+u-e), (15)

(k +1)?

ne u — xoedimieHt [lyacona,
k — xoediieHT TEH309yTIUBOCTI.

KoedirieHT TeH3049yTAMBOCTI XapakTepe3ye TeH30e(eKT pi3HUX MaTepiaiiB Mpu
nedopmMariii po3TArHeHHs a00 cTUCKaHHsS. BiH moka3ye, B CKiJIbKHM pa3iB BIIHOCHA 3MiHA
ornopy O11bIIIe OT0 BIIHOCHOI AedopMaiiii.

PKII K kr-2-(14w il 16
O b E S (16)

3BIJICH BUPAKAEMO HAIly ITyKaHy BEJIMYMHY:

ke 2-(1+p) (17)

Snep = E - PKIT

(k+1)?
OT:xe, TICTAaBUBIIMU BC1 BZJOMI1 ITapaMeTpH Ta 3aJaBIITH HEOOX1IHEe HAM 3HAYCHHSI
PKIT mMu MoO»XeMO BH3HAYUTH IUIONIY TMOMEPEYHOTO Mepepidy MPYKHOTO eIeMEeHTa

TE€H30/1aTYHKA.
2.5. Po3po0ka NnpMHIMIIOBOI €JIEKTPUYHOI CXeMH 3aC00y

[Ipu ckiamanHi cxemu OyIayTh JBa MPOBIJHUKU 3 AHTCHU 3'€HAHI 3 JI10JHUM
MocToM. JliogHuit MicT 0Opanwii 13 BOyqoBanuMu aiogamu LIIoTTki Ay miHIMI3aIli BTpat
Ha pgionax. Ilicns BumpsiMieHHS Ta OOMEXEHHS Halpyrd CTaOUIITPOHOM >KUBJICHHS
HaaxoauTh Ha MikpocxeMy MCP73812, ska 3miiicHIOE 3apsaKy akymyJmsiTopa 1 Mae
BHYTpIlIHII 0OMexyBau ctpymy B 50 MA. Jlani xuBiieHHs 3 OaTapei iine Ha cTabiiizaTtop

xuBJneHHs Ha 3.3 B, ToOTO Ha Mikpocxemy MAX1676.
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Cepen 1HIIOTO MIKpOCX€Ma Ma€ BHYTPIIIHIA KOMIapaTop *KUBJICHHS Ta MOXE
BUJIATU CUTHAJ MPO 3HUKEHHSI HANPYTH >KUBJIEHHs OaTapei Ha Mikpocxemu ESP32-C3.

Ieit cTabimi3zarop 37aTHUM MPAIFOBATH MPH 3HWKEHHI Hanpyru 6artapei 10 1 B.

3anp0n0H0BaHa IIPpUHOUIIOBA CJIICKTPpUYHA CXEMa JII aBTOMATH30BaHOTO

peabimiTariitHoro 3aco0y A HUKHBOI KIHIIIBKY TPECTaBICHA HA PUCYHKY 2.5.

Pucynox 2.5 — [IpuHiumnoBa ej1eKkTpudHa cxema 3aco0y

Bci ocHoBHI (yHK1ITT npoekTy BUKoHye Mikpocxema ESP32-C3. MK Bukonye
BUMIPH TEH30PE3UCTOPIB, 3a0e3meuye 3B 130K 31 cmapTdhoHoMm 1o WI-FI, abo Bluetooth,

nepeaae moKa3aHHs CEHCOopa TEMIEPATypH, CTaH 3apsiay aKyMmyJsaTopa.

ESP32-C3 cranmaptHo HanmamroBaHa Ha ABa Bxoau ALLL, ame 3a momomororo
BIJIMOBITHOTO HAJIAIITYBAHHS 1€ YUCJIO MOKHA PO3IIMPUTH JI0 MIECTH, YOTO JOCTATHHO
1 pobotr jgaTymkiB. KpiM Toro, 1y 3MEHIICHHS CIOXXHBAHOTO CTPYMY IOTPiOHO
3a/laTH TIOYEProBEe ONMUTYBAHHS JATYMKIB, Jalli BKJIFOYCHHS JKUBIICHHS 3B'S3KOBOTO
MOJIeMy BCepeIMHI MIKpOCXEMH, JJajll KOpOTKa nepenaya makera. [licis nmepegadi Mmojaem
BiJIKJTFOYA€THCS, MAaKCUMAJIbHO 3HM)KYETHCS CTIOKUBAHHS YKUBJICHHS 1 TIPOIIECOP YECKaE
HAcTynmHoro mukiy. LlinkoM gocTtaTHbO ONM3BKO 5 IMKIIB Ha CEeKyHAY. Bumaerbcs
HEOOX1THOIO YMOBOIO JIJISI TOYATKY TOSIBU BUMIPIOBAJILHUX IUKITIB — I1€ P13KUM TIepena

THUCKY Ha TEH30pE3UCTOPH, TOOTO JIFOJIMHA CTOITh Ha HOTax abo crepsiacsi OAHIEI0 3 HIT

1] 9ac pyxy.
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Bech 3aci0 € MEeBHUM IIAPOBUM «IHUPOrOM». 3HM3Y MaTepiaJbHUN Iap JUis
YCTIJIKU, IKKH 3a3BUYail BAKOPUCTOBYIOTh MaTEPLIH SIK: IIKIpa, MOJiypeTaH, 3HOCOCTIMKa
IynKa TkanuHa. Jlani fige map mIiBKY, 3 HAHECEHUM MPOBIAHUKOM — aHTeHoto. [ToTiM
Wae map IUTIBKM 3 TPYXKHIMHU €JIeMEHTaMH Ha sIKi HAKJICIOThCS TEH30PE3UCTOPH, Ha
IUTIBKY KPIMUTBCA TAaKOXX OCHOBHA €JIEKTpUYHA CXema, JUIs MiHIMi3alii po3MipiB
MACUBHUX JieTajeil HeoOxiHo BuKopuctoByBaTH SMD po3mip 0603. Hactynuuii map —
[ TUTIBKA 3 aKyMYJATOPOM 1 OCTaHHIM Iap — II€ 3aXMCHUH 13 MaTepiajJbHOIO Iapy

MOJXHA BUKOPUCTATHU aHanorquy, sSKa 6YJ'I3. Ha I1049aTKy.

3BHUYaliHO, BCl IIapy MILHO CKJICIOIOTHCS BOJOHEMPOHUKHUM KIIEEM, MOXKHA
JIOJIATKOBO HAHECTH TOHKHUH IMPOIIAPOK 3 THYYKOTO CHJIIKOHY Ha IIap 3 eJIEKTPUYHOIO

CXCMOIO.

[Ipu po3pobui gonaTtky B cMapT@OHI CIIJl TAaKOX 3aJaTH ACSKHMA J1ama3oH
HEPIBHOMIPHOCTI THUCKY, TOMY IO TMPHU TMEPEMINICHH] CTYMHS JIOAUHU MOXE eI
3MINIYBATUCh M0 «YCTUII». AOCOIIOTHO HEOOXI1THO MPOBE/ICHHS YUCICHHHUX TECTIB 3
PI3HMMH BapiaHTaMH IUIOCKOCTONOCTI, 3 JIFDJbMH PI3HOTO BIKY, 3pOCTY, Baru. be3 tecTiB
HEMOJXXJIUBO BCTAHOBUTHU, $SIK, HANPHUKIAJ, 3MIHIOETHCS THUCK CTOMH JIIOJAUHHU TPHU
MepeMINIEHH] Ha Pi3HI CEHCOPH «YCTIIKW». Tpebda TakoK BpaxOBYBATH TEMIEPATYPY
BCEpE/IMHI B3YTTs, OO 1€ BIUIMBAE HA TMOKAa3W TEH30JaTUYMKIB. 3O0BHINIHIA BUTIISIA
iHTepdeiica monatky Ha cMapT@oHi MOKe OyTH 30BCIM MIHIMAJICTUYHUM, a TaKOX

O1IBIIT PO3BUHEHUM, PEATHHOTO TTOJIOKEHHS CTOMH, TEKCTOBUMHU PEKOMEHIAITISIMH.
2.6. IIpoexkTyBaHHs pealiiiTaniiiHoro 3aco0y Ta HH:KHbOI KiHIIBKH Y SolidWorks

JI71st mpoBeIeHHS TOAAJIBIIIOTO JOCTIKEHHST pO3po0rUMO peadimiTaliiHuii 3acio
y nporpamaoMy 3a0e3nedenni SolidWorks. Sk mis nmpukinaxy 6epemMo po3mip yCTITKH —
39, e 250 MM n0BKUHU. J1JI MTOJNETIIEHHS TPOEKTYBAHHS 3aCTOCOBYEMO 1HCTPYMEHT —

KapTHUHKa ecKizy (puc. 2.6.1) Ta 06BoanMO M1abJI0H YCTIIKA IHCTPYMEHTOM — CILUIAMH.
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Pucynok 2.6.1 — 3acTtocyBaHHs IHCTpyMeHTY KapTuHka eckizy

Bynyemo 3aci6 3 BUCOTOIO 2 MM 3a JJOTIOMOT0I0 IHCTPYMEHTY BUTSITHYTA OOOHUIIIKA

Ta OTPUMYEMO 3arOTOBKY Ha 3aXMCHHUH Ta 130pI0I0YNi mapu 3acoly (puc. 2.6.2).

Pucynok 2.6.2 — 3arotoBka Ha 3aXMCHUH Ta 130JII0I0UNH Iapu 3aco0y

[To mpoMy 11a0JIOHY CTBOPIOEMO 3arOTOBKH Ha 1HIII mapu 3aco6i (puc. 2.6.3).
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Pucynok 2.6.3 — [lpukiiaja po3raiiryBaHHs apiB y 3ac001

Ha pucynky 2.6.4 300pa>keH0 BHJ 3 pO3HECEHUMHU Iapamu 3acoly. Y mapax i3

aKyMYJIATOPOM Ta €KJIEKTUYHOIO CXEMOIO PO3MIIIEHI €JIEMEHTH, Kl OyAyTh Y IEBHOMY

mapi mo0y/10BaHi 13 TOUHUMH PO3MIpaMH Bl BUPOOHUKA.

Pucynox 2.6.4 — Bup 3aco0y 3 po3HECEHUMH IIapamMu

Jl71s1 IpoBEICHHSI TTOAANIBIIIOTO JOCHIIKEHHS MOOYAyeMO 3 MOJ0KEHHS HIXKHBOT

KIHITIBKH y TIporpamMHoMmy 3a0e3neuenHi SolidWorks: Hopmanbhe, BanbrycHe Ta BapycHe.

3a HEOOXITHOCTI MOXKHA pO3pOOUTH OUIBII SKICHO HWIKHIO KIHI[IBKY, aye IS

MONEPEAHHOTO aHaJli3y JOCUTh YOPHOBOTO BapiaHTy, Ji€ OUIbIIE Ipa€e pojib MOJIOKEHHS

HOTH 1 SIK HACJIIOK I[OTO PO3pOOMMO BCE OJTHAKOBO, KPIM KIHIIEBOTO BiJIONTKY HOTH B

JTAHOMY TIOJIOKEHHI 13 TPhOX BapiaHTiB (puc. 2.6.5).
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Pucynok 2.6.5 — YopHoBHUIA BapiaHT TPHOX MOJIOKEHb HMXKHBOI KIHIIBKH: a)

HOpMaJbHE; 0) BapyCHE; B) BaJIbI'yCHE
2.7. [IIposenenns pociaigxkeHHss B ANSYS

Jlns nporo BimkpuBaeMo BikHO Workbench Ta ojpa3sy BCTaHOBIIOEMO OJMHHMIT
BuMiptoBaHHs npoekTy Ha «SI (kg, m, s, K, A, N, V)». Ha maneni iHcTpyMeHTIB 00MpaeMo

«Static Structural» Takux CTBOPIOEMO TPU Ta MEPEHMEHOBYEMO HA3BOIO MOJIOKEHHS (pHC.
2.7.1).

Pucynox 2.7.1 — CucremMu Jyutst TOCTII>KEHHS
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MOJIOKEHHI Ta 3aco0y (puc. 2.7.2).

OO6upaeMo y KOXHY CUCTEMY 301pKy 3 JeTajieil MOJIOKEHHS HOTU y TEBHOMY

Pucynok 2.7.2 — OGpanHs 301pKu JJ1s1 JOCIIIPKEHHS

ITepexoqumo 10 Mechanical ANSYS natucHyBmu naBiui B cuctemi Model.

3akpiroemMo 3aci0 3 HUKHBOI MOBEPXHI Ta HMXKHIO KIHIIBKY OJIOKYEMO y TIEpEMIIIEH],

KpiM oci Y Ta MpUKIIaIaEMO CUJTY JI0 HIDKHBOI ToBepxH1 Horu y po3mipi 300 H, a came

OyZneMo BBaXXaTH Yy JAHOMY JOCHI)KEHHI, IO MPUCKOPEHHS BUIBHOIO MaaiHHS Oy[e

nopisuroBatu 10 Kr/M°, a HaBaHTaKEHHs Ha OJIHY HOTY Oy/ie IIPHUIIaIaTH PIBHO MOJOBHHA

Bij Macu jroauHu, To0To 30 KT (puc. 2.7.3).

Pucynok 2.7.3 — BBeJieHHs rpaHUYHUX YMOB Ta HABAHTAKEHHS

AHAJIOTIYHO TIPOBEJAEMO BCl MIATOTOBYI MOMEHTH JJIsi JBOX I1HIIMX MOJENECH.

Po3B’sbxemo ix 3a nonomoroto Total Deformation Ta orpumaemo pesynbratu (puc. 2.7.4).

3MH.
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Pucynok 2.7.4 — Po3B’5130K J1J1s1 TPhOX MOJI0’KEHb HHXKHBOI KIHI[IBKH: @) HOPMAJIbHE;

0) BapyCHe; B) BaJIbI'yCHE

Ak 6aunmMo 13 pe3yabTaTiB JOCTIKSHHS, 1110 Ha puc. 2.7.4 (a) Bara po3mnoijicHa
MPaBUJILHO MO YCTUILI Ta 3aJIUIIAE HEBEJMKE BLIbHE MICILE MMiJ 3aMaJUHOI0 KOPOTKUM
M’SI30M PpO3TMHAuY€M BEJIUKOro mnanblsl cronu. KapauHaiabHO pi3HAa KapTUHA 3
HOPMAaJIbHUM TIOJIOKEHHSIM, Ha puC. 2.7.4 (0) nye 0araTo Micls 3HAUEHHS TEH30JaTYHKa
y 11{ 30H1 OyyTh Maike HYJIbOBI, TAKOK 0auuMo Ha puc. 2.7.4 (B) y MicCLI 3aMaJuHU €

MOKa3HUKU TUCKY Ha PiBHI 3 IHIIMMH JATYMKAMU — LI€ HE € HOPMOIO.

2.8. YnaockoHa/leHHSI CMCTEeMH Y MAOYTHbOMY

Ha nanomy eramni po3poOku cucTeMa MICTUTh y 001 Taki €JIEMEHTH, SIK:

o JIBa MaTepialbHUX MIAPH JIJIS 32C00Y «YCTUIKI;
o IUTIBKA, SIKa CIIYT'Y€ TPOBIAHUKOM — aHTEHOIO;
o MeTaJIeBl IPYKHI €JIEMEHTH 3 IaTYNKAMU;

o OCHOBHA €JICKTPUYHA CXEeMa,

o IUTIBKA 3 aKyMYJISITOPOM;

o cMapTQoH.

[I1o6 cucrema crana mie O6LTbII ehEKTUBHOIO I peabimiTaiii J0IUHNA, MOKHA
JI0aTH 11e 2 eJIeMEHTa y CUCTEMY — KaMepH. IX NpHUCYTHICTh Y CHCTEMI JACTb IIE OHY

3MOTY NIEPEKOHATHUCH Y MPABUIBLHOCTI a00 HE MPABUIBLHOCTI TOCTABU HOTH Y JIFOJAUHHU.
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JlomaBaHHs Kamep J10 pO3pOOJICHOT CUCTEMH 3HAYHO MOCUIIIOE 11 (PyHKITIOHANT Ta
e(eKTUBHICTh s peaduriTamii JroguHu. Kamepn MokHa po3MICTUTH 3 000X OOKIB
CUCTEMHU, 100 BOHM MOTJIM BiJICTEKYBATH PYXH HIT Ta 3arajibHy IIOCTaBy KOPHUCTyBaya.
Ile 103BOIUTH CUCTEMI HE JIUIIIE KOHTPOJIIOBATU (DI3UYHUI KOHTAKT HOTHU 3 3aCO00M, alie

1 HaJlaBaTH BI3yaJIbHU 3BIT I110J10 TTOJIO’KEHHS Tijla Ta HIT' Y peajJbHOMY Yaci.

Taka iHTerpamiss kamep B CHUCTEMY JI03BOJIUTH TE€PCOHANY Ta MAalll€eHTaMm
OTpUMYBATH OLIBII JIeTalli30BaHy 1HGOPMAIlIIO PO PYXOBI HABUYKHU Ta JOCSITHEHHS Y
BIJIHOBJICHH1 (D13MYHOI aKTUBHOCTI. B miloMy, I1e MOKpaiieHHs 3a0e3MeunuTh OUIbII
TOYHUH Ta 1HIMUBIAYal130BaHUM MIAX11 10 peadimiTalli JIoAUHU 3 MpodieMaMu OMOPHO-

PYXOBOTO amapary.

SIK110 y manieHTa He paBWIbHA IOCTaBa HOTH, MU 1€ TOOAYMMO I10 300pa’KEHHIO
(puc. 2.9), HaBITh cUTyeTa 3 KaMep — PE3yJbTaTOM Oy/i€ BUKPHUBJIEHHS TUIa y TOW YU

1HIIUH 01K, 11 1 OyJ1e 10AaTKOBA JIIarHOCTHKA JJIsI 1IIarHOCTUKH.

Pucynok 2.9 — Cxema BIOCKOHAQJIEHOI CUCTEMU 3acO0y
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Jliarnoctuka Oyzae BinOyBaeThes 3aBIsdku nepeaaBanHio uepe3d WI-FI Bigeo i3
KaMmep, J¢ 3MOXKEMO M0OaYuTH B IIOMY KapTUHY, SIK JIIOJMHA MPOMIILIACH Ta OKPEMO

MIOCTaBY HIT.

Kamepu OymyTh 3a CHHXpPOHI30BaHI 3 IHIMUMU €IEMEHTAMH CHUCTEMH, SK TUTHKH
Ha TCH30JaTYMKK Oye 3/1MCHEHNH HATUCK KaMepy aBTOMAaTUYHO OyJyTh BBIMKHEHI Ta

OyIyTh BECTH 3allUC.

o0 mopasnplie po3MIMPEHH CUCTEMHU OyJi0 OUTBII MOBHUM Ta 1HTETPOBAHUM,
MO’KHa BpaxyBaTH MOXJIMBICTh aBTOMaTUYHOT'O aHAJII3y 310paHUX JaHUX 32 JOIOMOIOO
IITYYHOTO 1HTENEKTY. MeToau MaIllMHHOTO HaBYaHHS MOXYThb JTIOIIOMOITH BHSIBIIATU
MaTTepHU Yy pyxaxX KOpUCTyBada, pOOJISYM CHCTEeMY OUIbII aJanTUBHOIO Ta

MIEPCOHAIII30BAHOIO.

s 3a0e3nedeHHsl J10aTKOBOI Oe3neku Ta KOoM(OpTy KOpHUCTyBaua MOYKHA
PO3IIISIHYTH MOKJIMBICTD JOJIABAHHS CEHCOPIB JJIs1 BUSBIICHHS HAAMIPHOI TeMIlepaTypu
Yyl BOJIOTOCTI y B3YTTL. Lle 03BOJIUTH YHUKHYTH HEMPUEMHOCTEH Ta IiJBUIIUTH

3arajJbHUN PiBEHb 3pYYHOCTI BUKOPUCTAHHS CUCTEMH.

JUist  1oAgaTkoBOro  MiABUIIEHHS (YHKLIOHAJBHOCTI MOXHA  PO3TJSHYTH
IHTErpaIilo CUCTEeMU 3 XMapHUMH TexHojorismu. Lle mgo3BoiauTh 30epiraTtu naHi B
0e31euHOMY XMapHOMY CXOBHUIII Ta Ha/JaBaTH MOKJIUBICT JIOCTYIYy O CTaTUCTHKH Ta

pEKOMEHAI 3 OyIb-IKOTO MPUCTPOIO, MAKIIOYEHOTO /10 [HTepHeTy.

BpaxyBaHHS BIATYKIB Ta CIPUHHATTS KOPUCTYBada TAKOX MOXeE OYTH BOKIIMBHM
enemMeHToM. JloaBaHHS MOXKJIMBOCTI HaNAIITyBaHHS TapaMeTpPiB CHUCTEMH 4Yepes
iHTepdeiic cmaprdoHy abo KOMI'tOTepa 03BOJUTH KOXXKHOMY KOPHCTYBaudeBi

MEePCOHAII3YBAaTH MPOIIEC peadiiTallli BiAMOBIIHO A0 HOTo moTped 1 KoMbopTy.

Taki po3lIMpPEHHs HE JIMIIIE MOKpaIaTh (PYHKI[IOHAT CUCTEMH, ajie ¥ JO3BOJISAThH
CTBOPHUTH 1HTETPOBaHY Ta 1HTEJICKTYalbHY MIaTdopMy ajis epeKTUBHOI peadimiTallii Ta

MIITPUMKHU 3I0POB'S] KOPUCTYBAYiB.

Apk.

MA [IM-21mn.10.000.000 113 |.

3mH. | Apk. N° Gokym. Midnuc | Oama




[Tincymyemo, 1o JacTh HaM Yy MaiiOyTHHOMY BIPOBAKEHHS KaMep y CUCTEMY.
Ils1 cuctema mae MOTEHINAN CYTTEBO MOKPAIIUTH €(PEKTUBHICTh Ta (DYHKI[IOHAJIBHICTh
MPO€EKTy. BukopucTaHHs KaMep y 3araibHid CHCTEMI 13 3ac000M B IUJIOMY MOXKE OyTH

CIpsIMOBaHE Ha KiJIbKAa KITFOYOBHUX ACIICKTIB:

o BiacrexxeHHs pyXiB KOpUCTyBaya: KaMepu MOXKYTb CIyTyBaTh ISl
BIJICTEKEHHS pyXiB KOPUCTYBaya B peajbHOMY 4aci. Lle 103Bosisie cucteMi oTpuMyBaTH
TOYHY 1H(OPMAIIIIO MPO TOJIOKESHHS TiJla Ta KiHIIBOK. Takuii 30ip JaHUX MOXKe OyTH
BUKOPHUCTAHUM JIJIs OLIIHKYA MPaBUJILHOCTI BUKOHAHHS BIIPaB Ta JUHAMIKH PYXIB ITiJ1 4ac
peaduTTaliTHUX TPEHYBaHb.

o Orinka mocTaBu Ta 0ajdaHCy: KaMepy MOXKYTh JOTIOMaraTi B BU3HAYEHHI
IIOCTaBHM KOPHCTYyBaya Ta OIliHIII Horo 6amancy. Lle BaxiauBo i peabimiTalii, OCKUIbKA
JIeSIK1 TTIOPYIIICHHST MOXKYTh BIUTMBATH Ha MPABWIBHICTH CTOSHHS Ta pyxiB. CHcTeMa Moxke
HaJaBaTH 3BOPOTHHUH 3B'A30K Ta KOPUTYBaTH TPEHYBaJbHI MPOTPaMH HA OCHOBI IUX
JaHUX.

o BusiBiaeHHS MaTTepHIB PyXiB: 3aCTOCYBAaHHA IITYYHOTO IHTENEKTY IS
aHaii3y 300pakeHb 3 KaMep A03BOJISE BUSBISATHU MATTEPHU Y pPyXax KopucTyBaua. MoxHa
BUKOPUCTOBYBaTH  QJITOPUTMH  MAIIMHHOTO  HaBYaHHS I aBTOMAaTUYHOTO
po3Mi3HaBaHHs Ta KjacudiKalli pi3HUX TUIIB PyXiB uu no3. Lle qonmomarae menuuyHOMY
nepcoHanay abo MaIli€eHTy Ta CHCTEMI HaJaBaTH 1HIWBIAyadi30BaHUM MMIAXIT 10
peabimiTarii.

o [TinTprmKa Bi3yasizallii mporpecy: Biieo3anucH Ta 300paxeHHs 3 KaMep
MOXXYTh CIIYKUTH BKJIMBHM IHCTPYMEHTOM JUIsl Bizyauizallli mporpecy KOpucTyBaya.
KopuctyBaui Ta MenuuHui TepcoOHAT MOXKYTh TNEperisgaTH 3alucud TPEHYBaHb,

MOPIBHIOBATH PE3YJIbTATH Ta CIIOCTEPITaTH 3a MOJIMIIIEHHSIM 3 4aCOM.

[HTerpamis MWTY4YHOTO I1HTEJIEKTY B aHali3 300pakeHb 3 KaMmep JO03BOJISIE
aBTOMATU3YBAaTU TPOIECH BIJCTSKEHHS Ta aHaANI3y AaHUX, M0 3HAYHO MPHUCKOPIOE
00poOKy Ta J103BOJISIE CHCTEMI HaJaBaTH OUIbIN JeTali30BaHUM Ta 1HAWBITyaTi30BaHUN

3BOPOTHUM 3B'SI30K.
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BUCHOBKMHA 10 APYI'OI'O PO3ALTY

Y upoMy po3diunl  JETanbHO PO3TJSHYTI KIIIOYOBI  aClEKTH  PO3POOKH
peabimiTamniitHoro 3aco0y JIsi HKHBOT KiHITIBKY. [[lounHAI0YM 3 MATEHTHOTO TIOTIIYKY, 1€
OyJ10 BU3HAYCHO MIPEIMET, 00J1aCTh Ta INIMOWHY MOIIYKY, ¢ OYyJI0 MPOBEICHO JOKIIATHUHA
aHalli3 CydyaCHUX pIlIeHb Ta BU3HAYCHO CTYMiHb YHIKaJbHOCTI Ta HOBAaTOPCTBA
3aMpOoNOHOBAHOTO 3ac0o0y, JOCATHYTO YCHIIIHHX pPE3yJbTaTiB, SKI BIIOOpa3UIUCH Y
NoJaIbIIMX eTanax poOoTu. Po3pobieHO KIIIOYOBI acMEeKTH, HEOOXIHI s

BIIPOBA/XKCHHSI IHHOBAIIIHHOTO peadiiTallifHOTO 3ac00y JIJIsi HUKHBOT KIHIIIBKH.

Po3pobieno mnpuHUUIOBY cXxemy 3aco0y, BHU3HAUEHO €JIeMEHTapHy 0a3y,
BKIItOUaroun  MikpokoHTpoiep ESP32-C3, tenzopesuctop BF350-3AA Ta iHmn
KOMIIOHEHTH, $KiI 3a0e3leuyloTh €QeKTHBHY poOOoTy cucteM. BukopuctaHHs
akymyssitopa Panasonic CG-062939 ta cuctemu 3apsiaiku MCP73812 BpaxoBye acniekTu
MOO1UJIBHOCTI Ta JOBrOTPUBAJIOi aBTOHOMHOI poOOTH MpUCTporo. Po3risinyTo Gopmynnu
JUISL pO3paxyHKIB TEH30pPE3HCTOpa Ta NPYKHOTO €JIEeMEHTa, SIKI HaJlaloTh BaXJIHMBI

napameTpH IS IOJIajIbIIol ONTUMI3ALI] Ta TOYHOCTI peaduTiTaliitHOro 3aco0y.

CrpoekToBaHa TPHUHIIMIIOBA EJIEKTPUYHA CXeMa BHU3HAYA€ B3aEMOJIII0 BCIX

KOMITOHEHTIB, 3a0€3Meuyoun CTa0UIbHICTh Ta HAIIMHICTh (PYHKITIOHYBaHHS.

Peanizamis peaOimiTaniiiHoro 3aco0y Ta HWXKHBOI KiHLIBKA y SolidWorks Ta
npoBeaeHHs nocipkeHHs: B ANSYS crnpusioTs He nuiie BAOCKOHATIEHHIO KOHCTPYKIII,

ajie i BUSBJICHHIO MOTEHIIIWHUX aCMEKTIB JIJIsl MOJAIBIIOT0 PO3BUTKY.

VY po3aiii TakoXK pO3TISAAETHCS MTUTAHHS TTOIATBIIIOTO YIOCKOHAIICHHSI CHCTEMHU
BKJIFOUCHHSIM y CHCTeMY Kamep. Bru3HadeHi MOKIMBOCTI 1T MaiiOyTHROTO BPaXOBYIOTh
TEeXHIYHI Ta (YHKIIIOHAJIbHI aCMeKTH, [0 J03BOJSATH PO3MUPUTH (YHKIIOHATHHI

MOJIMBOCTI Ta TMIBULIUTH TPABMWIBHICTH J1arHOCTUKH peadimiTaiiitHoro 3aco0y.
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PO3/IL1 3. PO3POBKA AJITOPUTMIB TA TU3AUH-IPOEKTY
3JACTOCYHRKRY JIAA ®YHIHIOHYBAHHS 3ACOBY

3.1. Po3poOka anropurMmy podoTH MiKpOCXeMH 3aC00y

Jlnst mporpamMmyBaHHS 3arajibHOI MiKpOCXEMH MOTPiOHO BCTAHOBUTH CEPEIOBHILIE
po3pobku ESP-IDF Tta nanmamrtyBatu Horo s mikpokontpoiepy ESP32-C3. Ilicns
nporo Bu Mokere HammcaTd KOA JUIS B3a€EMOIl 3 TEH30pE3UCTOpaMU Ta IHIIMMHU
OPUCTPOSIMU 3ac00y. 1 IHOTO PO3TIISTHEMO 3arajibHUM aJroOpuTM poOOTH MIKPOCXEMHU

3aco0y Ha pucyHky 3.1.

Pucynok 3.1 — Anroputm poOOTH MIKPOCXEMH 3aC00Y

B nepuuit MOMEHT Yacy piBeHb 3apsly akyMyJiaTopa 3aco0y € HeOCTaTHIM JIJIs
po0oTH, 3aCi0 3HAXOAUTHCS Ha 3apsiAHOMY MpUcTpoi. [IpoxoauTh ONUTYBaHHS CEHCOpa

HAIPYTry aKymyJisiTopa (B HalloMy BUIAJIKY 1€ BUX11 komnaparopa Hanpyru MAX1676,
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no3HaueHHss LOW BATTERY). Ilicns onutyBaHHs BiI0yBa€ThCsl BBIMKHEHHS MOJIEMa,
OoOMiH JaHWMH, BHUMKHEHHs Mojema. Taka MOJENb IMOBEIIHKH 3yMOBIEHA METOIO
MaKCUMaJIbHOTO 30€peKeHHS 3apsay akymyssitopa. [1in gac oOMiHy JaHUMU MOOLTEHUM
3aCTOCYHKOM aHaJi3y€e€ThCsA, UM € JOCTATHIM PiBEHB 3apsay aKyMyJIATOpa, BBOJATHCS JaHi

JJIA BUBHAYCHHA JOCTATHHBOI'O HABAHTAKCHH Ha HepHII/Iﬁ TCH30PC3UCTOP.

SIK10 piBEHB 3apsy HEAOCTATHIM, TO BIIOYBAa€ThCS 3aTPUMKa OTepalliif (mepexis
MK B eHeprozOepirarounii pekuM Ha IMEBHUW 4Yac), MICIS YOro 3HOB 31HCHIOETHCS

ONMUTYBAHHS CEHCOpAa HAIPYTH.

SAximo piBeHb 3apsAay JOCTaTHIM, TO BIIOYBAEThCA ONMUTYBAHHS TEH30PUCTOPA.
Sk1110 piBeHb HaBaHTAXEHHSI HEJIOCTaTHIM (3aci0 CTOIThH HA 3apsiALll, JIOAUHA CUUTH), TO

3HOB B1JIOYBA€THCS 3aTPUMKa ONepalliid, MOXKINBE 3apsKaHHS aKyMyJIaTopa.

Skmo piBeHb HABAHTAXKEHHSI JOCTATHIM, TO TMOYMHAETHCS OMUTYBAaHHS BCIX
IIECTU TEH30PE3UCTOPIB, BHYTPIIIHBOI'O CEHCOPA TEMIIEPATYypH, CeHcopa Hanpyru. Jlami
BMHKA€THCS MOJIeM, B1JIOYBaeThcs OOMIH JaHUMH MK 3acoO00M 1 MOOUTBRHUM 3a
CTOCYHKOM, BHMHUKA€TbCA MoOJeM. SIKII0 Hemae 3a00pOHU Bl 3aCTOCYHKY, TO 3HOB
BIJIOYBAETHCS OMMTYBAHHS MEPILIOTr0 CEHCOpa 1 Jaii 3TiIHO PaHill OMUCaHOTo. SKIIo €
3a00poHa BIiJ 3acTOCyHKa (piBEHb 3apsily akymyJsiTopa HEAOCTaTHIW, piBeHb
TEMIIepaTypy BUUMIIOB 32 MEXI, pIBEHb HaBaHTa)XKEHHsS Ha 3aci0 3aBENMKHIl), TO 3aci0
MEePEXOIUTh B €HEPro30epiratoymnii peskuM, ax J0 30BHIIIHBOI 1HIMIAIll 3ac00y 3 OOKY

MOO1JTLHOTO 3aCTOCYHKA.
Hanmani moxHa po3BuBaTH (PYHKIIIOHAT poOOTH MIKpOCXeMH 3acoly 3a
JIOTIOMOTOI0 JIOJaBAaHHS MOKJIUBO SIKUXCh HOBHUX JATUUKIB y CUCTEMY.

3.2. Po3poOka anropurMy po0oTH MOOITBHOIO 32CTOCYHKY

Po3poOka edeKTUBHOrO alrOpuTMy It pOOOTH MOOLIBHOTO 3aCTOCYHKY CTa€
KJIFOYOBUM €TarioM Yy CTBOPEHHI YCIIIIHOTO MPOAYKTY, KU 3aJ0BOJBHUTH MOTPEOU

KOPHCTYBaYiB.
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J10 OCHOBHUX 3a/1a4 pOOOTH MOOLIBHOTO 3aCTOCYHKY BXOAMTD:

o ABTOpH3aIlis KOPUCTYBaya,;

o [TinkmroueHHs 3aCTOCYHKY Ta 3aco0y mo Bluetooth 3B’s3ky;

J BBenenHs1 0cOOMCTUX TaHWX: Bara Ta Jiara3oH KPUTUYHUX 3HAYCHB;

o [Toka3 Ha TOJOBHOMY €KpaHI y KOJBOPOBOMY PEXKHMI IOKa3aHHS
JATYHKIB;

o B okpemMoMy MEHIO MOKa3 aHuX i3 TaTYHKIB;

o BuBeneHHsI TOBIIOMJIEHb NPO HEMPABWIIbHY MOCTaBY Ta PEKOMEHAALII]

JIO TOJAJIBIITHX JTIH;

° BBenenus anaimiTUKY IOKAa31B.

Ha pucynky 3.2. nmpejacraBiena 010k-cxema poO0TH MOOUTEHOTO 3aCTOCYHKY.

Pucynok 3.2 — Anroputm po60TH MOOIIBHOTO 3aCTOCYHKY

B nonmaneimomy MoHa po3BUBaTH (YHKIIIOHAT JAHOTO 3aCTOCYHKY, HAIIPHKJIA/
y €JIEeKTPUYHINA CXeM1 MICTUTh JaTUYMK TEMIEPATypH MOKHA TaAKOXK BIICIIIIKOBYBATH 111

napamerp.
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3.3. CrBOpeHHs AU3aH-NIPOEKTY AJ1 MOOIJILHOTO 32CTOCYHKY

B emnoxy MoOiIpHUX TexHONOTIH e(EeKTUBHHN Ta NpUBAOIMBUM JIU3aMH
MOOUTHPHOTO 3aCTOCYHKY BH3HA4ya€e WOTO YCIIX Ha pUHKY. Bim meprmoro BpaxeHHS 110
KOPHUCTYBaHHSI KOXKHOIO (DYHKII€I0 — JU3ailH BU3HA4Ya€ B3aEMOJII0 KOpHCTyBada 3
NPOAYKTOM, & OTXE, MOro MOMYJSPHICTh Ta KOPUCTYBaJbHHUIIBKUN JOCBIA. Y IBOMY
P03 PO3TIITHEMO TIPOIIEC CTBOPEHHS TU3ANH-TIPOEKTY TSI MOOLITEHOTO 3aCTOCYHKY

aBTOMATU30BAaHOTO PeablTITaliftHOTO 3aC00Yy.

Po3pobka auzaiiH-nipoekTy Oyje BiOyBaTHCh y IPOrpaMHOMY 3a0e3IleueHHI
Figma y BeO-Bepcii. 'apna Ta mpocta Has3Ba, sika Oyze JIETKO 3amaMm’ siTOBYBaTHCh
kopuctyBaueBi oopana « WalkFit». Po3poOka 3actaBku 3acTocyHKy (puc. 3.3.1), sixa Oyne
y KOPUCTYBauiB Ha TOJIOBHUX €KpPaHAX BUMArae MpoOCTOTH Ta 3p03yMIJIOCTI PO 110 JaHUH

3aCTOCYHOK.

Pucynok 3.3.1 — 3acTtaBka 3aCTOCYHKY

CtBOpeHHsI NW3aiiHy €KpaHiB JJisi aBTOPHU3allli KOPUCTYBadiB: JUIsl HOBUX
3aMpoONOHOBAaHA PEECTPALlisl 3a MOIMITO a00 HOMEPOM Telle(POHY, TAKOXK MPOCTI IIISAXU
peectpairii yepe3 akayntu Google, Facebook ta Apple; nist nirounx KOpuCTyBadiB BXiJl

3a JIOTIHOM Ta mapoJsieM ab0 TakoK MpocTi Bxoau yepe3 akayHTu Google, Facebook Ta

Apple. (puc. 3.3.2).
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Pucynox 3.3.2 — ABTopu3arlisi KOpucTyBaua

CrBopeHHs1 ekpaHiB i jgonomikHoOi ¢yHKuii «3a0ymu Ilapons?». byxe

B110YBaTHCh 32 BKA3aHOIO MOIITO0 a00 HOMepoM Tennedony npu peectpariii. [Ticis iporo

HaJllii/Ie MATBEPIKYBUIBHUN YOTHUPHOX 3HAYHUN KOJ MICJS 1IbOTO BIKHO BBEACHHS

HOBOTO mapoJito (puc. 3.3.3)

Pucynok 3.3.3 — Expanu niis qonomixzoi GyHKINT «3a0ynu [Tapons?».
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Ha romoBHOMy ekpaHi Oyae BiIOyBaTHCh KOHTPOJb IOCTAaBH, IIJAKIIOYEHHS

3aco0y, a TakoX JaHi Mpo KOXHY 13 ctor. OKpeMi 300pakeHo MpaBy Ta JBY HOTY, IO

ropTtaerbes cBainoM. Crioyatky MU M0OauYMMO HEAKTHBHI JAaTUYUKHU CIPUM KOJIbOPOM,

IicIs TiAKII0YeHHs Oy/ie BijoOpakeHO KOJIHOPOM TOKa3HM JAaTYMKIiB: YEPBOHUN — HE B

MeXax HOpPMHM; 3eleHHid — HopMma. llicis 4oro MokeMoO HATHUCHYTH KHOIKY Ta

IIOJUBHUTHUCDH I[aHi IIpo KOXKHUHI JaT4YHK.

Pucynok 3.3.4 — ['onoBHHUIA €eKpaH ISl IpaBOi CTOMHU

Pucynok 3.3.5 — I'oyi0BHHMIA €KpaH J1s JIIBOi CTOIU

M4 [IM-21mn.70.000.000 113
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PEKOMEHJAIIIMA [0 BUIIPABJIEHHIO, a TaK0X pO3pOOJIeHUM

[ToBimoOMIIEHHST Ha TOJOBHOMY €KpaHI MpO MOPYUIEHHS MOCTaBH CTOMH 13

MOBIJJOMJICHHS BiJl 3aCTOCYHKY, HABEJI€HO Ha PUCYHKY 3.3.6.

Pucynok 3.3.6 — [loBiioMJIEHHS TIPO MOPYILIEHHS TOCTaBU

CKpaH 13 CINIMBAIOYNM

Ha pucynky 3.3.7 HaBe/IeHO JBa IHIIKMX BiKHA: aHAMITHKA, JI& MOKHA BIJICTC)KUTH

nporpec y peaduriTaiii; npodiiab, 1€ B 0OCOOMCTUX AaHUX Tpebda BBECTH CBOIO Bary Ta

I[iaHaSOH KPUTUYHHUX 3HAYCHD.

Pucynok 3.3.7 — Expanu «Ananituka» ta «IIpodinby»

3MH.

Apk.

N° Gokym.

Midnuc
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BUCHOBKH 10 TPETBOI'O PO3ALTY

VY upoMy po3niii 0ys0 poO3rsSHYTO KIIOYOBI €Tanu po3poOKu Ta (yHKIIOHATY
aBTOMATHU30BaHOTO peadimiTamiifHoro 3aco0y. IloumHaroun 3 pPoO3pOOKH aAITOPUTMY
poOOTH MIKpPOCXeMHU Ha OCHOBI MikpokoHTposiepy ESP32-C3. PosrasinyTo anroputm
pOOOTH MIKPOCXEMH MpHU PI3HUX PIBHAX 3apsily aKyMyJsTOPY HMPUCTPOIO, MPHU PI3HUX
HABaHTA)XCHHAX, KOJM 11l IOKA3HUKH B HOPMI, 3aMyCKA€ThCS OMUTYBaHHS BCIX LIECTH
TEH30PE3UCTOPIB, BHYTPIIIHHOTO CEHCOPA TEMIIEPATYpH 1 ceHcopa Hanpyru. [licis nporo
AKTUBYETbCA MOJAEM Uil OOMIHY JaHUMU 3 MOOUIBHUM 3aCTOCYHKOM, a TICHS

3aBEpIICHHS OOMIHY MOJIEM BUMHUKAETHCSI.

Jlami, y KOHTEKCTI po3poOKH poOOTH MOOILILHOTO 3aCTOCYHKY, BHU3HAY€HO
KJIFOYOB1 3aBJIaHHS, SIKI BKIIIOYAIOTh aBTOPHU3ALII0 KOPUCTYBaya, MHIAKIIOYEHHS 110
Bluetooth, BBeneHHs Ta BITOOpaKEHHST OCOOMCTHUX JAaHUX Ta TMOKa3aHb JATUMKIB.
BunineHo MOXJIMBOCTI MOAANBIIONO PO3BUTKY 3aCTOCYHKY 4Yepe3 1HTErpalil0 HOBUX

JATYMKIB, SIK1 MOKYTh CIIYKUTH JIOJaTKOBUMH JIXKepesiaMu 1H(popMarii.

3aBepiIyloyd  po3Ii, MNPUIIIIEHO YyBary CTBOPEHHIO AW3AaWH-TIPOEKTY JUIS
MOOIUJIBHOTO 3aCTOCYHKY, PETEJIbHO PO3TJISIHYTO €Tam CTBOPEHHS €(PEKTUBHOrO Ta
MpUBa0IMBOro 1HTEpdency, KU Tpae KIIOYOBY POJIb Y B3a€EMOII KOpUCTyBada 3

IPOJIYKTOM.

PosrnsiHyro mpouec po3poOKu  AW3ailHy 3aCTOCYHKY Yy IMPOTPAMHOMY
3abe3neuendi Figma y BeO-Bepcii, 30Kkpema, BH3HAYEHO TMPOCTY Ta JIETKO
3anaM'sTOByBaHy Ha3By 3acTtocyHky — "WalkFit". JletanbHO pO3IJIIHYTO CTBOPEHHS
3aCTaBKM 3aCTOCYHKY, B sIKI BpaxoOBaHa HEOOXITHICTh MPOCTOTH Ta 3PO3YMIIOCTI JJIs
KopuctyBauiB. CTBOPEHO TpU €KpaHH, ajie OUIBIIICTD A1l 30CEPEIKEHO HA TOJIOBHOMY.
JIn3aliH-IPOEKT BU3HAYa€ BAXJIMBI ACMEKTH HE JMIIEe €(PEeKTHUBHOCTI Ta 3PYyUHOCTI
KOPHUCTYBaHHS, ajie i MPUBAOIMBOCTI Ta ECTETUIHOCTI 3acTocyHKy "WalkFit", mo cripusie

HOTO yCIIITHOMY BIPOBA/KEHHIO Ta MMPUHHSATTIO KOPUCTyBaYaMHu.

Apk.

MO [IM-2Tmn.70.000.000 113 |.

3mH. | Apk. N° Gokym. Midnuc | Oama




4.1.

PO3/1J 4. PO3POBKA CTAPTAII-IPOEKTY
«ABTOMATHU30BAHUU PEABLJIITAIIIMHUN 3ACIB 1JI1
HUKHBbOI KIHIIIBKW»

Onuc Ta TeXHOJOTIYHUNA ayAUT iiel CTapTan-NmpoeKTy

PosrnsuayBmm B momepeaHiX po3auiaX BIUIMB TUIOCKOCTOMICTI Ha JKUTTS

JIOAVHY Ta aKTyaJIbHICTh CTBOPEHHS HOBOTO 3ac00y i pealimiTalii moaeil. B pomy

po3aut  Oyje

aBTOMATU30BAHOI0 PeablIITalIHOTO 3aCO0Y /Il HUKHBOT KIHIIIBKH.

NPOBEJICHO aHalli3 CTApTaIl-IIPOEKTY MPHUCBIYEHOMY PO3POOII

Inest mpoexTy mossirae y BIPOBAIKEHHI KOMIUIEKCY 1/1€i, o Oy/ne HaBeJEHO B

Ttadin. 4.1.

VY tabnuii 4.1 300paskeHo 3MICT i7e1 Ta MOJIMB1 0a30B1 MOTEHIIIWHI PUHKH, B

MeXax SKUX MOTPIOHO IIyKaTH TPYNH MOTEHIIMHUX KITIEHTIB.

Tabnuusg 4.1. Onuc i1ei cTapTan-npoeKTy

e Hanpsmku
3micr inei Buroau nJist kopuctyBaua
3aCTOCYBaHHS
Peabimitaliis HIKHBOT
.. [IpaBuibHa HE TpaBMyrO4a X0/1b0a
KIHI{IBKH

N . JlocsATHEHHS Pe3yIbTaTy IUISIXOM
ABTOMaTHU30BaHMI [Tpodinaktrka pesy Y X
e ) CaMOBHMXOBaHHSM MPAaBUIBLHOCTI

peaOimiTariitHuii 3acid IJIOCKOCTOIIOCTI

NOCTaBU HOT'H

BusiBnenns npo6iemu Ha

PaHHIX CTaaisX

[[IBuake BUSIBICHHS AaHOI MpobOIeMu

OTxe, IPOTIOHYETHCS HOBHM CIOCIO peabimiTarii HUKHBOI KIHIIBKH, IO Oyze

e(eKTUBHUM Ta KOM(DOPTHUM y KOpUCTYBaHHi. J[aHa po3poOKa J1ae 3MOry KOPUCTYBau€Bl

CaMOCTIMHO TIPOBECTH peaduTiTallil0 MIOCKOCTOMOCTI, IUISIXOM 3aram’ sITOBYBaHHS Ta

BUPOOJICHHS 3BUYKHU MPABWIBHOCTI TTOCTaBU TOJIOKEHHS HOTH, a CaMe MPOaHali3yBaTH

yepe3 JaHl HaJlaHl 3ac000M pIBHOMIPHOTO a00 HaBIAKU HATUCKY Ha CTYIHIO.

3MH.
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HaBenemo po3mmpeny iHdopMaliiHy KapTy NpOeKTy y Tabnuii 4.2.

Tabmuis 4.2. [npopmariiiina KkapTa MPOEKTY

Ha3zga 0J10Kky

XapakTepucTuka

3araabHa XAPaKTEPUCTUKA CTAPTAII-IIPOECTY

Ha3ssa crapran npoexry

ABToMaTH30BaHUN peabinmiTaniiHuii 3aci0 ams
HIDKHBOI KIHIIIBKU

[Ipobnematuka, siKy Bupinrye ctapram npoekt | CrupsiMoBaHUH Ha peadiaiTallilo HIKHBOT KiHITIBKU

["onoBHI 11iJ11 TA 3aBJIaHHS MPOEKTY

[ToBHa a0 yacTkoBa peadiTiTaIlis HUKHBOI
KIHI[IBKA

["onoBHI HiTBOBI Ipymnu, HA sAKi cupsMoBanuid | LlinboBa aynuTopi M0aM 13 JiarHo30M

MIPOEKT

[LUIOCKOCTOITICTh

ABTOpH Ta KOMaH/1a CTAPTAN-TIPOEKTY

ABTOpHU cTapTaIr NpPoEKTY

Hekpacosa Onswra; Heuait Cepriit

Komanna crapran npoekry

Crynentka 6 Kypcy; K.T.H, goneHT kapeapu ACHK

Onuc NpoaAyKTy CTApTAN-NPOEKTY

Ha3Ba Ta KOpoTKa XapakTepucTuka

MiHIMaJbEHOTO KUTTE3AATHOI'O IMIPOAYKTY

craprany (MVP)

VYkpaiHchkuii cTapTan «ABTOMaTU30BaHUI
peabumiTariiHui 3aci0 UTsl HIDKHBOT KIHITIBKHY —
CIpSIMOBaHUI Ha peabuTiTalli0 HUKHBOI KIHIIIBKH.
3aci® BaM MOBIAOMHTH Yepe3 MOOUIBHUI T0JATOK,
IO y Bac mpaBuiibHA 200 HE MpaBUJIbHA [TOCTaBa
HOTH 1 1acTh PEKOMEHAIIi1, sIKi I[e BUIIPABUTH.

Cdepa 3acTocyBanHs Ta PyHKI[IOHAIbHE
NIPU3HAYEHHS IIPOAYKTY

ABTOMAaTHU30BaHUM peaduTITaliHII 3aci0 AJis
HIDKHBOI KIHI[IBKH — I1€ CHCTeMa 3aco0y Ta
3B’SI3aHUM 3 HUM MOOUIBHOTO JTOJATKY, 11O
BUKOHYE (DYHKIIIIO pO3MI3HABAHHS MIPaBUIIbHOCTI
XOJIH.

Onuc yHiKaaTbHUX BIACTUBOCTEN MPOIAYKTY MOOUIBLHHUM J0JATOK, IKHH 1a€ MOKJIHBICTD

cTapTamy

3aci0 mpalforoTh B 3B 53111 3 CIIEHiaTbHUM

KOPUCTYBA4€eBl BiJICIIIJIKOBYBAaTH CTaH HOT0 X0/1501
Ta Mporpec y peadiiTailii mIoCKOCTOMOCT1

Cranist po3poOKu IPOYKTY CTapTamy

KoHcTpyKkTOpChKE Ta TEXHOJIOTIYHE PO3POOIICHHS
NPOAYKTY

TexHiuH1 XapaKTEepPUCTUKH

[TniBKOBI TeH30AaTYUKH, OaTapes, MIIBKOBAa aHTEHA
JUIst 0€3IPOTOBOI 3apsaKu OaTaper,
MIKPOKOHTPOJIEP, CHCTEMa 3apsJIKH aKyMYJIATOPY,
cucTema crabuizalii Hanpyru Ta MOOUTbHUN
JIOJTaTOK.

BcranoBuTu moaaTok Ha CMapT(I)OH, Ta

CynpoBig mpoayKTy OTPUMYBATHU MOBIJOMJICHHS Bpa3i HE MPaBUIBHOI
X0Ip0Hn
Apk.
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[Tponorxenus Tadmuil 4.2.

3a0e3nevyeHHs CTApPTAN-NIPOEKTY

HeoOxinni pecypcu

Sk MiHIMYM JUIs 3aITyCKY BUPOOHUIITBA Oy
500 000 rpH.

[ToTpeba B iHBECTHITISAX

3aBxau MoTpioH1

IHTCJ’IGKTyaHBHa BJIACHICTE

Peectpartis mareHty y MaiiOyTHbOMY

PesyabTaT cTapTran-npoexkTy

Tepmin peanizaliii crapTan-npoexTy

3annaHoBanuii 10 2025 poky

MIPOEKTY

[InanoBaH1 KUTBKICHI MIOKa3HUKH CTapTall

Po3pobxka caiiTy Ta 10AaTKIB IS CITIAKYBaHHS,
CJICKTPOHHA CHCTEMa 3aco0y

SIKiCHI HOKAa3HUKHA
CTapTan-TIPOEKTY

yKpaiHIliB

3MEHIINUTHA KUJIBKICTh BUITAJKIB IIOCKOCTOIIOCTI

pe3ysibTaTi

3aranpHi O4iKyBaHi

HWKHBOI KIHI[IBKA

Peabimitarist moBHa 200 YacTKOBA 32 JIONIOMOTOFO
ABTOMATHU30BAHOTO peadimiTamiiftHOTro 3ac00y ISt

Cxianemo MopoJIoTiuHy KapTy 1€l cTapTan-npoaykry (tadm. 4.3).

Tabnuus 4.3. Mopdooriyna kapta

OcHoBHi IIpomixkHi pitieHHs1
napamMerpu 1-me 2-1me 3-1me 4-m1e 5-me
3acrocyBatu
" . ) aBTOMAaTHU30B
CamocrTiiftHO 3'sicyBati un € | CXOIUTH Ha ITiTn Ha .
. . . aHui
HenpaBunbHa | npoaHanizyBaTu | INIOCKOCTOMNICTh | MPUHOM A0 00CTEKEHHS Siiramii
. eabOlmiTamnii
ocTaBa YOMY € JIaHa HapOJIHUMHU npodiTEHOTO Ha P 4 3aci6
. . HUH 3acl
npobiema METOaMH crerianicra | miuaHTorpadiro .
JUTSl HIDKHBOT
KIHIIIBKA
Po3pobutn Po3pobutn 3acTtocyBaru
Honatun 30epiranHs MOOUTBHUI aBTOMAaTHU30B
Bukopucratu . . o o
. . BIOpOBIATYK JIAaHUX TIPO | JI0JIaTOK, SIKUI aHuM
3BOPOTHIN JUCIUIEH 3 C
. pu €KCIIEPUMEHT Oyne peaObimiTariit
3B'130K MoKa3aMu . , . ..
. HENpaBUIbHIA | HOCKHM 3ac00y | 3B’si3aHU MO HUil 3aci0
JATUYMKIB . . .
[10CTaB1 HOT'U Ha KapTy Mepexl WI-FI | nns HuxHBOI
mam’siTi 3 3ac000M KIHI[IBKH
3acTocyBatu
aBTOMAaTH30B
Buxopucratu Buxopucro | BukopucrtoBys .
. . Buxopucratu aHUU
3apsaka 3BUYalHI ) yBaTH aTu s
. aKyMYJISITOpPHI peaOimiTariit
3aco0y OJIHOpa30B1 . JIPOTOBY 0e31poTOBY ..
. Oarapei HUH 3ac10
Oarapei 3apsIKy 3apsIKy .
JUTSl HIDKHBOT
KIHIIIBKA
Apk.
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Jlani mpoBOAMMO aHaNi3 MOTEHILIMHUX TEXHIKO-€KOHOMIYHUX TMepeBar ifiei

MOPIBHSHO 13 IPOTMO3UIISIMU KOHKYpeHTiB [20]:

— BHU3HAYAEMO MEPEeIliK TEXHIKO-€KOHOMIYHHMX BJIACTUBOCTEH Ta XapaKTEPUCTHK
171€et;

— BHU3HAYAEMO TIOMEPEIHE KOJIO KOHKYPEHTIB (MIPOEKTIB-KOHKYPEHTIB) abo
TOBapiB-3aMIHHUKIB UM TOBApiB-aHAJIOTIB, 110 BXKE ICHYIOTh HAa PHHKY, Ta IPOBOJIUMO

30ip iH(popmMalii MO0 3HAYEHb TEXHIKO-€KOHOMIYHMX MOKA3HHUKIB JAJIS /1€ BIaCHOTO

MPOEKTY Ta MPOEKTIB-KOHKYPEHTIB BIAMOBITHO IO BU3HAUEHOTO BHILE TIEPETIKY;

— MPOBOJMMO MOPIBHJIBHUNM aHaTI3 MOKA3HUKIB: JIJIsl BJIACHOI 1711 BU3HAYEHO
MOKA3HUKH, 1110 MarOTh a) ripui 3HadyeHHs (W, ciadki); 6) ananmoriudi (N, HEHTpaibHi)

3HAYEHHS; B) Kpallll 3Ha4eHHsI (S, cuiibH1) (Tadm. 4.4).

Cepen npeacTaBiIeHUX TOBAPIB HEMA€ KOHKYPEHTIB TOMY, 1110 PO3pOOIeHHIT 3aci0
Oyne yHikanbHul. ToMy Opi€eHTyeEMOCH Ha BUPOOHUKIB, sIKI CTBOPIOIOTH TOBAP 3 CXOMXKOKO

Ti€r0:
Konkypent 1 — I[logockon PODO;
Konkypent 2 — Ilnantorpad I13-01M;
Konkypent 3 — IlnanTorpad Koordynacja.

Tabmuusa 4.4. BuzHaueHHS CUJIbHUX, CIA0KUX Ta HEUTpAIbHUX XapaKTEPUCTHK 11el

IIPOEKTY
N TexHiko- (moreHuiiini) ToBapu/KoHUeNii KOHKYPEHTIB
e ..
€KOHOMIiYHi
n/ Miii Koordynacj | W| N | S
XapaKTepHe- PODO M3-01M ynacl
1 A MPOEKT a
TUKH iel
Baprictp .
Haiinopoxya Ha .
1. | mporpamHoOro JemeBa Hopora [Tomipna +
PUHKY
3a0e3neYeHHS
Bapricts .
2. P Hwuspka Hopora Hopora ITomipna +
BUPOOHUIITBA
o [TocriiiHo ) [ToctynoBo .
3. | JlikBiIHICTH CrabinbpHa CrabinpHa + | +
3pocTaroua najae

Apk.
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[Iponos:xenns Tadbmaui 4.4.

N TexHiko- (moTeHuiiini) ToBapu/KoHUeNLii KOHKYPEHTIB
e ..
€KOHOMIiYHi
n/ Miii Koordynacj | W| N | S
XapakKTepuc- PODO I13-01M ynal
n e NPOEKT a
THKH iel
Co0biBapTicTh
4. | BUTOTOBJICHHS Husbka Hopora Hopora [TomipHa +
TPOIYKIIii
[TocriitHo . [TocTynoo .
5. BBII CralinpHa CrabinbpHa +
3pocTaroua rnajae
[ToTpebye .. ) Binoma B IToTpedye
6. | Toprosa mapka peby Haiiimomimia A peby +
pexIamMu BY3bKHX KOJax pexIamMu

Sk 0aumMo, Miii IIPOEKT MA€ K CHIBHI TaK 1 MOKH 110 CJIa0K1 CTOPOHM, 0B’ I3aH1
) p P )

3 YHIKaJBHICTIO 3aCO0y Ha JaHUM yac.

Hes3Baxkarouu Ha e, TEXHIKO-€KOHOMIYHI XApaKTCPUCTHUKHU IIPOEKTY AO3BOJIATH

HIPUEMCTBY B HAMKOPOTIIHMM TEPMIH JOCSTTH BUCOKOTO PIBHSI MPUOYTKY.

[lepen tum, sik po3noyaTu a3y BIPOBAIKEHHS IPOEKTY, BBAXKAIO 32 HEOOX1THE
pETeNbHO BHUBYMTH HWOTO pealibHI MepCrneKTUBU. J[Ji1 1bOro MpoBEIEeMO aHaii3
TEXHOJIOTIYHOT pPeali30BaHOCTI KOHIENIi mpoekTy. OCHOBHAa MeTa LbOr0 €eTamny —
BU3HAYUTHU, HACKUIbKM €()EKTUBHO Ta JKUTTE3ATHO MOXKE OyTH BIPOBAKCHHS
3aJIyMaHOTO IiIMPUEMCTBA 110 BUPOOHUIITBY aBTOMATHU30BAHKX peadiTiTaIlliiHuX 3ac001B
JUT HUOKHBOI KIHI[IBKH.

AHami3 TEXHOJOTIYHOI peai30BaHOCTI BKJIIOUAaTHME B ceOe peTenbHe

JOCIIKEHHS TapaMeTpiB, sIKI BU3HAYEH1 y Tabnuii 4.5.
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Tabmuis 4.5. TexHonoriyHa 311MCHEHHICTD 11€1 TPOEKTY

3ac001B s

peaitizartis mo 300py

Ne Iness npoek- TexHouorii ii HasBHicTb JlocTynHicTh TEXHO-
n/n Ty peanizanii TEeXHOJIOT i JIOTiH
CtBOpEHHS Koncrpykropu, CAD | binbicth
MIPOTrPaMHOTO ta Simulation MIpOrpaMHUX
3a0e3MeyeHHs porpaMu KOMIUIEKCIB 151
BHUPIIIECHHS
BupoOuuurso MOCTaBJICHUX 3a/1a4
ABTOMATHU30BaHUX 0E3KOIITOBHI
peabimitaniitnux | 36ip kommuiektyrouux | CTBOpeHHs Ta Jlerko

BIIPOBA/LKYETHCA 3a

HUKHBOT €JIEKTPOHHHUX CXEM PaxyHOK Cy4aCHHX
KIHI[IBKA TEXHOJIOT1H
Hanaromxenns punky | Bucoka morpeba Bnposamxenns

30yTy

LUBUILHOIO
HACEJICHHS B TAKUX
3aco0ax

PCKJIAMHHX TIPOEKTIB
B COII. MEpEekKax,
TejiedaueHHl Ta iH

[licns perenbHOro aHadizy OTPUMAHMX JAaHUX B TaOJMILI MOKHA 3pOOUTH

BHCHOBOK, IO BIIPOBAKCHHS IIPOEKTY HC 3ITKHETBCS 3 JKOJHUMHU CYTTEBUMHU

IIepecmKoaaMu, SIK1 MOTJIH O CYTTE€BO BINIMHYTH Ha JOCATHCHH:A BHU3HAYCHO1 METH.

4.2.

AHaJII3 PUHKOBHX MOKJIMBOCTEH 3aIyCKY CTAPTAN-IIPOEKTY

BuznauumMo puHKOBI MOXKIMBOCTI, SIKI MO’KHA BUKOPUCTATH I1]] 4aC PUHKOBOTO

BIIPOBA/XKCHHSI TPOEKTY, Ta PHUHKOBI 3arpo3u, $KI MOXYTb MEPEHIKOJAUTH HOro

peaizari.

Lle 103BOJII€ YHUKHYTH BU3HAYEHUX PU3HMKIB Ta JIETIIE BIPOBAAUTH MPOIYKT

Ha PUHOK.

CroyaTky mpoBeIeMO aHali3 MOMUTY: HAsBHICTH MOMUTY, 00CST, TWHAMIKa

PO3BUTKY PUHKY (Tabnuus 4.6).

Tabnuus 4.6. [lonepenHs xapakTepUCTHKA MOTSHIIIHHOTO PUHKY CTapTaN-TIPOEKTY

Ne
/ IToka3HUKHU CTaHy PUHKY (HaliMEHYBAHHS) XapakrepucTuka
n/n
o . bnusbko 5 gipm Ha
1. KinpKicTh rOJIOBHUX TPaBIIIB, O] .
PUHKY YKpaiHu
2. 3araneHuil 00cAT poJaXx, rpH 10 10 miH.
. . . 3pocTarounii MOMUT
3. JluHamika pUHKY (SIKICHA OLIiHKa) )
LIUBUIFHOTO PUHKY

3mH. | Apk.
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[TponorxenHs Tadmuili 4.6.

Ne
/ IMoka3HMKH cTaHY PUHKY (HaiiMeHYBaHHS) XapakTepucTukKa
n/m
HasBHicTh 00MeXeHb 17151 BXOy (BKa3aTH XapakTep . .
4. VYHIKaIbHUN TPOAYKT
0OME>KEHb )
. [Totpebye ceprudikarii
5. Crnenudiydi BUMOTY 40 CTaHAapTHU3aLll Ta cepTrudikamnii
® P pridika MOH Ta MO3
6 CepenHs HOpMa peHTa0EIBHOCTI B ramy3i (abo mo Binx 50-80 B 3anexxHOCTI
' puHKY), % Bij periony

AHani3 BKa3ye Ha Te, 110 PUHOK JEMOHCTPYE 3pOCTalouy JTUHAMIKY, a IOIUT Ha
Halll 3aIPOTNIOHOBAaHUMN MPOAYKT € 3HauymuM. Lli MO3UTHBHI TEHJAEHINT CBIAYATH PO
OOTPYHTOBAHICTh BBEJEHHS NPOAYKLIi HAa puHOK. HasniliHa quHamika pUHKY CTBOPIOE
CHPHUATINBI YMOBH JJIs1 YCHIIIHOTO BIPOBA/XKEHHS POEKTY Ta JOCSITHEHHS [MOCTABJICHUX
LJIEH.

Hanani BHU3HayaeMO TMOTEHUIWHI TPYNH KIIEHTIB, iX XapaKTePUCTUKH, Ta

(opMy€eEMO OpIEHTOBHUI MEPEIIIK BUMOT O TOBAPY JUIS KOXKHOI rpynu (Tadun. 4.7).

Tabnuusg 4.7. XapakTepucTuka MOTEHIIHHUX KITIEHTIB CTAPTAM-NIPOEKTY

HinboBa Binminnocti y
ayauTopisa noBeaiHLi pizHUX Bumorn
Neo IMoTpeba, 1o y ) p. . Up .
(uitboBi MOTEeHIIMHUX CIIOKUBAYIB 10
n/n (¢popmye puHOK .
CerMeHTH HJILOBHX TPyN TOBapy
PHMHKY) KJIIEHTIB
1. MonepHizarttisi Ta Meanuni 3aKynka MaJuMu [TpakTH4HICTB,
aBTOMaTH3allis YCTaHOBH Ta napTisMu abo 1o HagiHHICTb,
TEXHIYHUX JIIOIN, SIK1 MAlOTh HITYYHO JIETKICTh Y
3aco0iB 115t B IIbOMY TIOTpeOy KOPUCTYBaHHI1
peabumiTartii

3 TabyMILl 0YEBUIHO, 10 MU MAEMO JIMIIE OAHY I[IIbOBY IPYITy CIIOKHBAUiB, JJIsI

SIKO1T MH MOYKE€MO TTOBHICTIO 3aJ0BOJIBHUTH TTOTPEOH.
[Ipu 3acTocyBaHHI 1aHOT TEXHOJIOTIT ICHYIOTh ME€BHI 3arpo3u (Taduuus 4.8).

PUHKOBI MOXJIMBOCTI MPEACTaBISAIOTH COOOK CHPUSTIMBI  YMOBH, SIKi

H1JIPUEMCTBO MOK€E BUKOPUCTOBYBATH JIJIsl OTPUMAaHHS KOHKYPEHTHUX nepeBar. Hampu-
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KJIaJ, 1€ MOXe OyTH MOTIPIIEHHS MO3UIIM KOHKYPEHTIB, PanTOBUH 3PICT IOIHUTY,

BITPOBA/I’KCHH HOBUX TEXHOJIOT1i y BI/Ip06HI/IHTBO, 3pOCTaHHA piBHH ,IIOXOI[iB HaCCJICHH

Ta "1 GakTopu. BaX1MBO BiI3BHAYNTH, 110 MOXKIIUBOCTI, SKi BpaxoBYHOThCI Y SWOT-

aHaJii31, He OXOIUTIOIOTh BC1 ICHYIOU1 Ha PUHKY MOJKJIMBOCTI, & JIMIIE Ti, IK1 MOXYTh OyTH

YCHIITHO BUKOPUCTAHI.

PuHKOBI 3arpo3u € TOMIAMHU, AKI MOXYTh Ma€ HECTPUSTIUBHA BIUIMB Ha

(I)YHKHiOHYBaHHH HiI[HpI/I€MCTBa. HaHpHKJIa,ZI, Oc MOXKC BKJIIOYaTH BUXOJKCHHA HOBHUX

KOHKYPEHTIB Ha PUHOK, 301IbIIICHHS MOJATKIB, 3MIHY CMaKiB CIIOKMBAYiB, 3MEHIIIEHHS

HApOJKYBAHOCTI Ta 1HII YUHHUKH.

Ta6mui 4.8. @akTopu 3arpo3

Ne . MoxanBa peakuist
dakrTop 3micT 3arpo3mn
n/n KOMIIaHII
SIkicTh HezanoBosienus ITokpaleHHs NpoayKTy
OYiKyBaHb KIIIHTIB
[MomiTrunmit [TinBuIeHHS [TomaTkoBI KaHIKYIH
[MOIATKIB
ExonoMiyHU HenikBigHicTb [TigBuieHss aBTomaru3arii Ta
BUPOOHUIITBA 301IbIIEHHS 00CATIB MPOJAKY
BIIPOJIOBIK

TPUBAJIOI0 Yacy

BumaakoBicts

[Toxexi, 3emieTpycu,
KpaJiKKa Ta iH.

CrpaxyBaHHS KOMITaHii

Toprosuit Monomnomnizarris 3 Jemminr
OOKy ICHYIOUHUX
KOMTMaHii
[apopmaniitnuit Po3noBcroxeHHs PeknaMH1 koMnaHii B COLL.

HETaTUBHUX BIJITyKiB
300Ky KOHKYPEHTIB

Mepexax Ta 1H

dakTopu 3arpo3 MOKYTh BHECTH HETATUBHUI BIUIUB Ta BUKJIUKATU TPYIHOIIII i1

yac BIPOBA)KCHHS BUPOOHMIITBA, ajie SIKIIO BpaxyBaTh iX HAa MOYATKOBOMY eTarll

PO3pOOKH, II€ JO3BOJMTH 3MEHIIWTH IXHI HETaTHBHI HACIIJIKH Ta CIIPOCTUTH MPOIEC

BITPOBA/[’KCHHA.
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AJie opsi/I 13 KOJIOM 3arpo3 ICHYIOTb 1 ITeBH1 MOXKJIMBOCTI (Tadnuis 4.9).

Ta6mui 4.9. @akTopu MOKIUBOCTEH

Ne
w/n dakrop 3MiCT MOKIHBOCTI MoskianBa peakuis KOMIaHil
1. 301IbIIECHHS TOTIUTY 3011bIICHHS MOoXHBiCTh OTPUMaHHS
3aIliKaBJICHUX KJIICHTIB IHBECTUILIHI
JIOCITIJKEHHSAMU
2. OO6cnyroByBaHHs ITotpeba B [TigTpuMKa nmporpaMHOro
00cITyroByBaHHI1 3a0e3nedYeHHs Ta CepBICHUI
LEHTP
3. IaBecTumii 3arydeHHsI HOBUX 301IbIICHHS BUTPAT Ha
1HBECTHUIIIH MapKETUHT
4. CyMicHiCTb 3 BukopucranHs pi3HHX HanwucanHs mpommBKY i
pi3HUMU OTepaniiHuX CUCTEM po6OTY 3 PI3HUMH OTepaIliTHUMU
orepaniiHUMH CTBOPIOE MTPOOIEMY CHCTEMaMH
CUCTEMaMH KOH(JIIKTHOCTI y
BUKOPHUCTAHHI OJTHIET
maThopMu
5. BnpoBamxenns SIKicHe BIpOBaKEHHS [TigBuIIEHHS BapTOCTI
HOBUX TEXHOJIOT1H HOBMX TEXHOJIOT1H,
MOJIepHi3allis
3aCTapiIuX pilIeHb

®dakTop MIABUIIEHHS TMOMUTY € HAWOLIBII peai30oBaHUM, OCKUIBKH MPHUCTPIM

BIJIMOBIJA€ BUMOTAaM TOTEHLIMHUX KIIEHTIB, 3a0e3Me4yroyd TOYHICTh, Jlana3oH

BUMIPIOBAaHb Ta aBTOMATHM30BaHy Iepefady JaHuX. 3adydyeHHs 3HAYHMX I1HBECTHIIIN

JI0TIOMara€e 3HA4YHO TIJBUIIUTH PiBEHb OI13HECY, TOMY BaXKJIMBO 3alydaTd HOBHX

1HBECTOPIB /IO CIIBITpAIl.

[Ticns mpoBesieHHST aHaAJI3y 3arpo3 1 MOXKJIMBOCTEH MOKHA 3pOOUTH BHCHOBOK,

1[0 PUHOK TEXHIYHUX 3aCc001B JIs1 peadumiTallli HUKHIX KIHI[IBOK € MEPCIEKTUBHUM JUJIS

BXOJ1y HOBMX KOMITaHi.

YMOBHM BUPOOHHMIITBA Ta BUT1JIHI MO3UIIIT HA PUHKY.

Jlam po3riisHEMO aHali3 Ta BU3HAYUMO OCHOBHI PUCH KOHKYPEHIIi HAa PUHKY

(Tabnuis 4.10).

KoHnkypeHniiis — 11e 3MaranHs Mix cy0'eKTaMy pUHKOBOI €KOHOMIKH 32 HallKpari

3MH.
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KoHkypeHTH — 1ie KOMIaHii, ikl JiI0Th Ha TOMY X PHUHKY, 3 OJIHAKOBOIO

IIIJTbOBOIO AYJIUTOPIEIO 1 MPOMOHYIOTh CXO0XK1 IMTPOAYKTH 200 MOCTYTH.

Tabmuis 4.10. CtyneHneBuid aHai3 KOHKYPEHIIT Ha pUHKY

Oco0auBocTi
KOHKYPEHTHOI'0
cepeoBHINA

B yomy nposiBasiETHCA
JAaHA XapaKTepUCTHKA

BnuB Ha giIbLHICTH
nianpuemMcTBa (MOXKIUBI
ail koMmnanii, moo o0yTu
KOHKYPEHTOCIIPOMOKHOI0)

Yucta KOHKYpEHLs

Oxkpemi KoMnaHiii sKi
BUPOOJISIOTH CXOXKHI 110
pe3ybTaTy NpOAYKT HE
MOXYTh BIUIMHYTH Ha I[iHY

Konnenrparii missibHOCTI
MIiIPUEMCTBA HA SIKICTh
TOBapy

3a piBHEM KOHKYPEHTHOI
00pOTHOM — MI>KHAPOTHHIA

HasaBHicTh KII€HTIB 13
IHITUX JepKaB

IToxpamenHs pekiaamu ta
3ay4yeHHs] HOBHUX KJIIEHTIB

KonkypeHuis 3a
rajly3eBOI0 O3HAKOIO -
BHYTpIIIHBOTAITy3€Ba

BukopucroByeTbes B
OJIHIH raiysi

[TokpareHHs peKkJiaMu Ta
3ay4yeHHs] HOBHUX KJII€HTIB

Konkypentist 3a Bugamu
TOBApiB - TOBAPHO-BUI0BA

KonkypeHuis, 110
BUHHKAE M1 TOBapaMu
OJIHOTO BUAY

Ki1i€eHTOOPIEHTOBHICTH Ta
aJIalITUBHICTH JI0 BUMOT

PUHKY

3a xapakTepom
KOHKYPEHTHUX TepeBar -
LIHOBA

I{ina 3a/1e:XuTh BiJ
cobiBapToCTi
BUTOTOBJICHHS

MOHITOPHHT IiH Ha PUHKY

3a IHTEHCUBHICTIO -
Mapo4dHa

3apeecTpoBaHU OpeH]I,
MapKa Ma€ BEJIMYE3HUI

BILJIUB Ha BUOIp 1 TyMKY
TOKYTIIIS

Peectparis mapku,
MOKpaIlyBaTH SKICTh
TOBapy, 3HI)KYBATH I[IHY.
CrtBOpeHHs pipMOBOTroO
CTHJIIO KOMIIaHii Ta
peknama

3 TabauIi MO>XKHA BUCHOBOK, II0 Yepe3 Mally KUIbKICTh KOHKYPEHTIB Ha PUHKY

CIIOCTEPITra€ThCsl YMCTa KOHKYpeHIlist. Po3po0ka nossrae y CTBOpEHH1 aOCOIFOTHO HOBOTO

1 HE CXOXKOTr0 TOBapy Ha PUHKY cepell IHIIUX NPOAYKTIB, Kl MaIOTh CXO0X1 Ha BHXO/I

pesyabTati. KonkypeHTHa 00poTh0a € MIXKHAPOIHOIO Ta BHYTPIITHBOTATY3€BOIO.

[Ticns anHamizy KOHKYpEHINI TpPOBEIeMO OIiIbIl JCTAJbHUN aHalli3 yMOB

KOHKYpEHLIi B raiysi.
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Ta6muig 4.11. Ananiz koHKypeHiii B rany3si 3a M. [Toprepom

pami ToBapu-
P IloTenuiini . ] P
KOHKYPEHTH IMocTavyaabHUKH Kiientu 3aMiHHUK
. KOHKYPEHTH
B rajysi U
>
2
= be3
= TUCTPHO I0TOPIB.
8 Cami x KomMmaHii
= : He matots :
< [ina, SIBIIAIOTBCSA Heskicno
= | PODO, ) BHOOpY )
= rabapuUTHICTbD, nocrayajibHUKaM ) HanucaHi
O | I13-01M, . . obuparu 13
. HIBUJKICTh U TOBapiB Ha porpamu-
Koordynacja SAKUXCh
poboTtu PHUHOK, 1100 aHajoru
aNbTepHATHB
YHUKHYTU
JIOJTATKOBUX
BUTpAT
[ToTpedu
WHK :
[TocrauanbHUKH PHHEY Yacri
BCTaHOB-
- . MPOIYKIIIT 17151 MOJIOMKH
= Buxin Ha POAYK JFOIOTh ) ’
% | Hepenuka CTBOpEHHS . BUXIJ 3
s ) puHOK uepes 1 MOKYTILI.
= | KOHKYpEHIIis ) MPOIYKIIi1 T nany
2 1K oM
é P BCTaHOBIIIOIOTh Y KOMILIE-
. 1€ 3aBXK/IH €
IiH TYFOUHX
Y KITFOUOBUM yio
(dhaxTopom.

[IpoananizyBaBim oTpuMaHi JaHl 3 MOMEPEIHIX TabIuIlb, HA JAHOMY €Tari MU

BXKE€ MOKEMO BU3HAUUTHU Ta OOIPYHTYBATH MEPENiK (PaKTOpiB KOHKYPEHTOCIPOMOKHOCTI.

Tabmuus 4.12. O6rpyHTyBaHHS (PaKTOPIB KOHKYPEHTOCITPOMOKHOCTI [19]

N OOrpyHTyBaHHs (HaBeAeHHs] YHHHUKIB, 110
: Paxtop . Po0JATH (pakTOp 115 MOPiBHAHHA KOHKYPEHTHUX
n/n KOHKYPEHTOCHPOMOKHOCTI )
MPOEKTIB 3HAYYIIIMM)

1. HosusHa 1 nmporpec VYHIKaJIBHICTh TPOAYKTY Ta Cy4acH1 TEXHOJIOTIT y
po3pooIIi

2. CobiBapTicTb Husbka cobiBapTiCTh NPOIAYKIT

3. Lina OmnruManeHa iHa

4. [aTyiTuBHUY 1HTEpdElic 3acib mpocTuii B OCBOEHI, 10 MPUBAOITIOE CIIOKUBAYIB

5. IaTepuer pecypce 3aci6 moku 1m0 Oy/e MpeICTaBICHUH JIJIsl CIIOKUBAYiB
Ykpainu

6. 3HMKKA HA ONTOBY 3aKYIKY [Tpu mMacoBiit 3aKymIli IPUIAAiB Ta KOMIUIEKTYIOUNX —
3HIDKKH 3aJIS)KHO BiJ 00CATY

3mH. | Apk.
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[Ticnst aHamizy KOHKYpEHIIi Ta OCHOBHUX (DaKTOPiB KOHKYPEHTOCIIPOMOKHOCTI,
K1 OyJIM peICTaBIICH] BUIIIE B TAOIMIISIX, MOYKHA 3a3HAYNTH, IO BC1 PO3TIISTHYTI ACTIEKTH
MOXYTh OyTH BHIIpaBieHI ab0 BIOCKOHAJIEHI MUISIXOM MPOBEICHHS JOJAaTKOBUX
JOCTIKEHb Ta po3paxyHkiB. Ha ocHOBI mux ¢aktopiB OynyemMo TaOIUIIO CHIIBHUX Ta

c1aOKUX CTOPIH CTApPTAN-IIPOEKTY.

Tabnuusg 4.13. TopiBHsuibHUM aHai3 cuiibHUX Ta ciadkux ctopid « DUST METER»

PeliTHHT TOBapiB-KOHKYPEHTIB y

Ne dakrop banu nopiBHsiHi 3 PODO
n/n KOHKYPEHTOCIIPOMOKHOCTI 1-20 | - - - 0 + + +

3 2 1 1 2 3
1. Hoswu3sHa i mporpec 18 +
2. CobiBapTicTh 15 +
3. Lina 15 +
4. IaryiTuBHU# iHTEpDEiic 12 +
5. InTepuer pecypce 6 +
6. 3HMKKA Ha ONTOBY 3aKYIKY 7 +

3 Tabnuib 4.12 ta 4.13 6aunmo, 1110 GakTopu KOHKYPEHTOCTPOMOYKHOCTI CYyTT€EBI
Ta MAlOTh BEJIMKWN TMO3WUTHUBHUN BHECOK TMPU BIPOBAKCHHI HOBOTO IMPOTPAMHOTO
3a0e3neueHHs U pO3paxyHKy KOHIeHTpalii mmry. OCHOBHOIO TIEpeBaror0 Ta roJIOBHUM
JIOCSITHEHHSIM € BUCOKa SIKICTh MPOAYKTY Ta TE€XHIYHA MIATPUMKA HA TPOTA31 BCHOTO

TEPMIHY MOTO BUKOPUCTAHHS CIIOKHBAYEM.

Tabmuusg 4.14. SWOT- anani3 crapran-npoekTy

CuwiIbHi cTOpOHU: Cnadki ctoponn:
— Bapricts nporpamuoro 3ade3nedeHHs — HoBuzna TopriBensHOT MapKu
— Bapricts BUpoOHUIITBA — Inrepner pecypce
— JIikBIgHICTD — 3HWXXKa Ha ONTOBY 3aKYNKY

— Co0iBapTicTh BUTOTOBJICHHS
MPOYKIIIT

— BBII

— Hoswusna i mporpec

— CobiBapricTh

— Ilina

— IaryiTuBHUI iHTEpdEiiCc
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[Tponorxenus Tadmuili 4.14.

Mo:xauBocrTi:

301IbIIEHHS TOTTUTY
OO6ciyroByBaHHs

IuBecTuil

CyMiCHICTb 3 pI3HUMH ONepaIiitHuMu
CHCTEeMaMH

BripoBaiykeHHST HOBHX TEXHOJIOT1i

3arpo3u:

SIkicTh
[MomiTrunnii
Exonomiunumi
BunankosicTs
Toprosuit
[ndopmaniitnuii

K1

Ha miacrasi npoBenenoro SWOT-anamnizy po3po0iisieMo abTepHATUBHI CTPATErii,

MOXK€ 3HAJ00MTHUCS BIIPOBAKYBAaTU y pa3l 3ITKHEHHS 3 HE BUPINIYBAIbLHUMHU

TpyaHOIIaMH a00 (opc-MaKOpHUMH oOOcTaBUHaMH. Lle 103BOAMTH MIANPUEMCTBY

I'HY4YKO pcfaryBatTu Ha HETaTUBHI BIUIMBH Ta IMBUAKO aAallTyBaTHUCA MO0 3MIH B

HAaBKOJUMITHbOMY CGpGI[OBI/IHIi.

Ha ocnoBi SWOT-anani3zy onucaHoro B Ta0auIl po3po0asieMo albTEpPHATUBH IS

BUXOJly CTapTaIl-IPOEKTY HA PUHOK Ta OPIEHTOBHI TEPMiHU I iX peainizalii (tadm. 4.

15).

Tabnuus 4.15. AnbTepHaTUBH PUHKOBOTO BIPOBAKEHHS CTAPTAM-TIPOEKTY

AJIbTepHAaTHBA
(opieHTOBHUII KOMILIEKC
3aX0/1iB) pUHKOBOI
NMOBEeIIHKH

HUmosipnicTb
OTPUMAaHHSA pecypciB

Ctpoku peasnizamii

VYkacTu 10ToBip 3 OTHUM
MEIMYHUM 3aKJIaJI0M

. ’ 60%
KU Oyzie IpocyBaTH

171e10 3ac00y

3 micsr

VYKJ1acTH 10TOBIp Mpo
MPOJAX 13 MEPEXKEIO
anTeK

80%

4 micsui

Pozmmputu komnanii
BHACJIIIOK 30aradeHHs 90%

[IHHUMU KaJpaMu

6 MmicALiB

3MH.
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CTpaTeriio

KOMIIEHcaIl1

MOXJIMBOCTAMH, IITO I[iSITI/IMYTI) Ha TOM 4ac.

4.3.

Po3po0/ieHHSI pUHKOBOI cTpaTerii MPOEKTY

CTpaTerii OXOIUJICHHSI PUHKY: OIMUC IUIbOBUX IPYI MOTEHIIHHUX CIIOKHUBAY1B.

Tabmuis 4.16. Bubip miap0BUX TPYI MOTEHIIMHUX CIIOKHBAYIB

B 3anexHocTi Bim 0OCTaBMH, 31 CIHCKY 3a3HAYEHUX aJIbTEPHATUB OOMPAEMO

cna0KMX CTOpIH cCTapTamy, Kepyl4yuCh PHUHKOBUMHU

Po3po6iieHHs pUHKOBOI CTpaTerii MmepuuM KpPOKOM Iepefdavae BU3HAYCHHS

. OpienToBHMI
Onuc npodiiro ) P
. . I'oToBHicTH MNONUT B )
HiIbOBOI . InTeHcuBHicTH IIpocrora
Ne CIOKUBAYiB MesKax
rpynu . . . KOHKYpeHIii B BXO0/1
n/n Py .. CIPUHHATH HiIbOBOI P ) yy
NOTEeHIiHUX cerMeHTi CerMeHT
.. HNPOAYKT rpynu
KJIIEHTIB PoRY Py
(cermeHTy)
1. | OcoboBuit . .
+ Cepenniit Bucoxkui Jlerxo

CKJIaJ apMmii
2. UBITEHE

1 + Bucoxuit Bucoxkuit Jlerko

HaCeJIEHHS
3. | JepxaBHi . . .

- Cepenniit Cepenniit Cepenniii

CIIyX0u
SIki 1inpoB1 rpynu oOpaHo:
[1ig yac anani3y NOTEHUIMHUX TPYI CHOXKUBAYiB OyJI0 MPUUHATO PILIEHHS 1110 KOMIIaHis Oye
MpalfoBaTH 13 0COOOBUM CKJIaJI0M apMii Ta IUBIIBHUM HACEJICHHSIM.

3a pe3ynbTaTamM aHai3y MNOTEHIIHHUX TPyl CHOXXHMBAdiB MU OOpasid I[IbOBI
rpynu: ocoO0OBUM CKJIaJ apMii Ta HUMBUIbHE HacelneHHs. Tak gk cepen Jep:KaBHUX CITyKO
€ Oararo mepeBIpOK Ha MPaBUIIBHICTH POOOTH 3ac00y Ta € KOHKYPEHIISI MK BXKe
MEepPEBIPEHUMU MPUJIAJAaMHU, 1 BIAMOBIAHO Yy L€ CErMeHT Oy/ie MpoOJIeMaTUyHO IIBUIKO
YBIUTH.

st pobotu B oOpaHOMY CErMEHTI PUHKY HE0OXimHO cdopMmyBatu 0a3oBY

CTpaTerito pO3BUTKY.
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Ta6mung 5.17. BuzHaueHHst 6a30B0i cTpaTerii po3BUTKY

[TigcunenHs CHIBHUX
CTOpIH cTapTamy 3a
pPaxyHOK PUHKOBHUX
MOKIIMBOCTEH, a
0c00JIMBO 3aTy4eHHS
CIIOKMBAYiB

SIKICTh MPOIYKTY
Ta
00CIyroByBaHHs
CIIO’KMBAYIB 3
METOI0 CTBOPEHHS
CTIMKOTO MOMUTY
Ha TOBap

. Kirouosi

Oo0pana Crpareris )

Ne KOHKYPEHTOCIIPOMOKH Bba3oBa cTpareris
aJbTepHATHBA OXOILJIEHHS . . ) .
n/n i mo3uuii BigmoBigHo 10 PO3BUTKY
PO3BUTKY MPOEKTY PHUHKY 3
00paHoi aJIbTepHATUBH

1. Po6utu ctaBky Ha | SIKiCHMIA POAYKT, 710 VY nockoHaneHHs Ta

SIKOTO TTPUXUJITBHI
CIIOKHBAYi, IOCTIMHUMI
3BOPOTHIi 3B'SI30K 3
KJIIEHTaAMHU.
OntuMainbHe
CHIBBIIHOIIECHHS [[IHU
Ta SIKOCTI

PO3IIUPEHHS

OOuparoy OCHOBHY CTpaTerito

PO3BUTKY, MH OTPUMAEMO MOKJIUBICTb

IpAIfOBaTU B YITKUX paMKaX B3a€MO/IIi MI>K BUPOOHUKOM 1 TIOKYTIIIEM, BUSIBUTH TOYKHU

3Bﬁ3Ky AT YAOCKOHAJICHHSI TOPTOBCIIBHUX BLHHOCHH,IHO CIIpUATUMC IMO3UTHBHOMY

BIUIHIQVI{a]]OIH{T]J&]Iﬁlﬂ}’Iﬂ)OIEYKIﬂ}O.

HactynHuMm KpokoM € BUOIp cTpaTerii KOHKYpEeHTHOI MOBEAIHKH (Taou. 4.18).

Tabnuusg 4.18. BusHaueHHst 0a30BOi cTpaTerii KOHKYPEHTHOI OBEIIHKH

KIHL[IBKU

B MTOPIBHSHHI 3
MPUOIUZHUMU
aHaJIoraMu Ta
SIKICTIO BIJJOMHUX
OpeHmiB

KOHKYPEHTHUX LIIH

Yu oyne .
¥ . Yu Oyae komnaHis
KOMIaHis .
KOMiloBaTH )
Yu € npoeKT LHIYKAaTH HOBHX . Crpareris
Ne . ) OCHOBHI .
«mepuonpoxiauem» | cHokuBaviB, 260 KOHKYPEeHTHOI
n/n XapaKTepUCTUKHU . B
HA PHHKY? 3a0uparTu NMOBEAIHKH
) TOBapy
icHylOUYHX y ..
. KOHKYPeHTa, i AKi?
KOHKYPEeHTIB?
1. Tak, Tomy o Ha 3anyuenHs HoBuX | HanilHicTs, [TocTynose
JAHW MOMEHT Ha CTIOXHBAYiB JeTEeBU3HA, TTiCIIs NIPUCBOEHHS
PUHKY HEMAa€ CXOKUX | BIIOYBaTUMEThCS | MPOAAXKHA 3HA4YHOI 10111
TEXHIYHMX 3aC001B U | 32 PaXyHOK HiATPUMKa, PUHKY B JaHHOMY
peabimiTamii HWKHBOI | BCTAHOBJIECHHS rapasris CErMEHTI PHHKY.

Crpareris ninepa
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OCK1UIBKM MPOEKT € MEPIIONPOXIJIIEM caMe TaKuX 3aco01B JyIs peabdimTarlii, TO

obupaemo crparerito Jijepa. Ile MOXIMBO 3aBASKH TOMY, IO 3aci0 Oyje Jerkui ta

PaKTUYHHUM Y 3aCTOCYBaHHI 1 Ma€ HAMCy4YacHIII TEXHOJIOT11.

Ha ocHOBI BUMOr cHOXHBadiB 3 OOpaHOrO CErMEHTY [0 IOCTadyajbHHUKA 1

IPOJYKTY, @ TaKOX B 3aJIEKHOCT1 BiJI CTpATerii pO3BUTKY Ta CTpaTerii KOHKYPEHTHOI

MOBEAIHKH PO3POOIIIEMO CTPATETII0 MO3MIIIOBAHHS SKa BU3HAYAETHCS Y (POPMYBaHHS

PUHKOBOI TTO3UIII1, 32 SKUM CITOKMBAYl MalOTh 1IeHTU(IKYBATH MPOEKT.

Tabmuis 4.19. BuznadeHHst ctpaterii HO3UIIIOHYBaHHS

. Bubip acouiauiii, aki
Bumoru 10 Kuarouosi
Ne baszoBa ) MalTh chopMyBaTH
TOBapy ) KOHKYPEHTOCIPOMOKHI )
n/ ) . cTparerist KOMILJIEKCHY MO3HLiI0
HiIbOBOI no3uii BJacHOro
n PO3BHUTKY BJIACHOT'O MPOEKTY (TPH
ayuTopii CTAPTAN-NPOEKTY
KJII0YOBHX)

1. | Bucoka sixicte | BBenmenns cuctem | OnTumainbHe Bucoxa sikicTh
CTaHapTH3aIi1 CIIBBIIHOIICHHS I[IHU Ta MPOJIYKTY Ta CepBICYy
CBITOBOTO PiBHS SIKOCTI Ta BIAMIOBIAAIBHICTE

2. | Konkypentna | MOHITOpHHT 3nemieBnOBaHHS BapTOCTI JlemieBuii 1 B TOM ke

BapTICTh PUHKY 3 ILITIO 3a paXyHOK BITYH3HSHOI Yyac HaJiHUN NPOAYKT

BU3HAYECHHS PO3pOOKH Ta CKIIAJaHHS
noTped 3aco0y
CIIO>KMBAYiB

3. | llpunaTHicTb OHOBIIEHHA Po3poOka HOBUX KaHaJIB HaniitaicTs Ta

JI0 PEMOHTY TEXHOJOT1YHOT 3B’SI3Ky Ta BIIPOBAKEHHS B32€MO3aMiHHICTh

0a3u iX B cucreMy KOMILIEKTYIOUHX
BUPOOHUIITBA
Ta MOJIEpHi3aIlis

PesynbraTom maHoro miApO3Ty € CHCTeMa PIIleHb 100 PUHKOBOI MOBEIIHKH

KOMIIaHii, BOHAa BU3HAYA€ B SIKOMY HamnpsMi Oyie MpaioBaTH KOMIIaH1g Ha PUHKY.

VY 3axiro4eHH] IbOro MiAPO3IiUTY MPOBEAEMO Oi3HEC-MOJIEIIOBAHHS pearizarii

cTapran-npoekty. HaxiitHa cTpykTypa Oi3HECy CHOHYKae JOBIpY cepejl 1HBECTOPIB 1

CIpHsi€ 3TyYEHHIO IHBECTHIIIH.
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BiSHCC-MOILCJIB IMPpCACTaBIIAC co00r0 CUCTEMY, IO BKJIHOYAE TaKl KOMIIOHCHTH, K

HIIIPUEMHUIITBO, CTpATeris, eKOHOMiKa, (hiHaHCH, omeparlii, KOHKYpEeHTHI CTparerii,

MapKETHHT 1 CTpaTerii po3BUTKY KomnaHii. Lle abcTpakTHe ysBIEHHS PO peaibHU 4u

MOTEHIIIMHUI cTapTalr, Mo BijgoOpaxae HOro JIOTIKY Ta OCHOBHI Oi3HEC-TIPOIIECH,

CTBOPCHC OJIA BI/IpiHIeHHH piBHI/IX KOHKPCTHHUX 3aBAdHb.

biznec-Mozenb npoekTy 3a mabinonoM Canvas HaBe/leHa Ha PUCYHKY 4.1.

ARTOMATIIORARNT PeabiniTattinmii 3a-

Hexpacosa Osra TIM-2 1w

21.12.2023 Lo

1" ., ah « 1
Bbiznec-moaens - madaon Canvas Ci6 SIS HEOKHBOL KIHIIBKH
Kinwouosi napruepn o€ Kmwuosi puan misaenocri  Bll| [linnicna nponoiuuis % | Binsocmun 3 knienramu ¥ | CerMenTH KopucTyBauiB &

Kawouosi HapTHCPH Ta OCTAYAILITHEN
netateii camoro sacoly Gyie
KHTalChki BHPOGHHKH.

¥ unoMy BEGOpI 3irpato BETHKY poln
1tiHa Ha OCHORHI neTani 3aoby, 1o mae
MO IHBICT ‘EPE\GH ™ CE)E]HL[PI 1CTh
IMDKYOI0, @ OTAC | BapTieTn 3ac06y
Gyae Gk TOCTYMHOK 1A MOKYMIB.

Morusanis L8 HAPTHEPCTBA
ONTHMI3ALIA Ta CKOITOMIA [IpH
TIOKYIILI ONTOM feTaneit

OTpUMaHHA KOHKDETHHX PECYPCiE Ta
it 3 ITHMI

anyqHTH IBCCTOPIB, HAITH
npodecionania 11 po3posKu:
CICKIPHUHHX CXeM, MOOTILHOIO
JONATKY, ineTpyxuii mo
BRMKOPHCTAHKEK 3aco0y; 114 360py
NpOYKIGT y TOTOBHIT BT
Ilpoma:x Gync 3milicmoBaTHCL Uepes
CoILMEpPeRi Ta cafiT, ¥ MaiGyTHROMY
CINBUPALA 13 AIITCKAMH, JEPH.
CTYARGAMH.

Kateropii:

BupoOnunreo:

Poss'szanns npobiem;
[1namyBanis/BeTanoBICHIs 3B 3Ky 3
nokynnem

Braciie sHpobHRUTBE; camMocTiHia
pealiTiTanis nI0cKoCTONoCTi.

Mu Bagaemo 3acit 13 A0KIAHOK
IMETPYKIIEIO 010 38CTOCYBATIILA,
TEXHIUHA MATPHMK MOBITRHOrO
JIOJATKY, CePRICHHI 1eHTp

Buacui inrTeprier Marazuim 3acody;
IHImBigyansHIil nigxin 10 KowkHOrO
KnieHTa;

Texrmita mATpEMKA MOSLTLIOTO
JIONATRY;

CepriCHHIT IIEHTD 12 IapaHTIED HA
TOBAp.

Kuuosi pecypen B | Xapakiepuernku

Tepimi MORYIKH Ta 3a1060ICIH
BiIryKH;

Pekiama y coll. Mepekax;
OTpHMAIII OPHEYIKY TA MOCTiiIe
YIOCKOHANEHHS 3aC00Y.

Tumn pecypein:

Diznuani

Tarenerryaibumii (narenr ua 3achi)

Hopwnsia Ta ynikansicTs supody;
EdpexTHRHICTB Ta IPOAYKTHBHICTS
3acoy;

11innAmTYBaIL mi KILCnTa
IHOHBIMYaIb HHMH 3aMOBICHHAMH]
3pozymiinii Ta Jlerkuii Jwzaiin sacoby
Ta MODLILIIOTO A0NATKY 1L
KOPHUCTYBAHHS;

JlocTyima KosHoMY iina

Kanaiun -

Apysi Ta suaiiomi;
IHTEpHET CTOPIHKH ¥ COI Mepexax;

TToCTA4AHHS Y AIITEKN T2 CUIBIPALE 13

AC[K. CITYAKOaMH;
V MafiCyTHBOMY NIPONAKI 33 KOPIOH.

Knientw, ski MaIoTL IpoGneMu i3
NoCTaBOIO | 5KI XOUYTH CaMOCTiiHO
pealinirysarn nockocromers

Punox

Cersenronarmit

CrpykTypa BRTpaT

3aKymiBIA 1a BEPOOIIMITEO 3ac00iB AeTanci 1 30iprH;

SapobiTHa n1aTa cHiBpoGITHHEAM;
Ouuiara upnwiineHs.

Biznee HLIb1Ie 301e3HTH Bi)L BHTPAT HA PO3PODKY YHIKLILHUX NPOTIOIHIGH jUs iienTis, noh

330BONLIHMI 118 MAKCHMYM iX TIOTpeOn;

XapakTepucTHIH: GiTRII vienmm iKcaBani BRTPATH; eKOROMis HA MACITai

#| Jxepena roxonis
Ilnara 3a BuKopHcTamms igci sacody,
Inausimya1ena naTa 3a sacit.

Pucynok 4.1. — bi3znec-monens mpoekTy 3a madionom Canvas

OT1xe, MOXXHa 3pOOUTH BUCHOBOK, 1110 XapaKTEPHUMHU O3HAKaMU Jit0uoi Oi3HeC-

MOJIEIII JUISl CTapTaN-MPOEKTY «ABTOMATU30BaHHM peabimiTamiiftHuil 3aci0 JyIsi HUXKHBOT

KIHI[IBKI) €:

— HAasBHICTh YHIKAJIbHOT pO3pOOKH Ta Y MallOyTHhOMY OTPUMAHHSI HA HET ATEHT;

— MIHIMI3allid TOYaTKOBUH 3aTpaT Ha BUPOOHUIITBO;

— e(EeKTUBHICTh Ta MPOIYKTUBHICTH 3ac00Y;

— 1HIAUBITYJIBHUM MIIX1]] 10 KOXKHOTO KIIIEHTA;

— TOCTIMHUI PO3BUTOK.

3MH.

Apk.
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Midnuc [llama
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4.4.

P0o3po0/1eHHSI MAPKETHHIOBOI POIPaMHU CTAPTAIN-NIPOEKTY

[Tin yac po3poOsieHHsT MapKETUHTOBOI MPOrpaMH MEPIIUM KPOKOM € po3poOKa

MapKETHUHTOBOI KOHIIEMIIi TOBapy, SKWA OTpuMae croxkuBad. Y tabmumi 4.20

MiJICYMOBYEMO Pe3yJIbTaTH aHaII3y KOHKYPEHTOCIIPOMOKHOCTI TOBapy.

Ta6mui 4.20. BuzHaueHHsI KJIIOUOBHX IepeBar KOHIEIIIi MOTEHIIIHHOT0 TOBapy

Ne Buroaa, siky KirouoBi nepeBaru nepej KOHKypeHTaMH

n/n Motpeda NPOIOHY€E TOBAp (icnyroui a0o TaKi, 1110 MOTPiIOHO CTBOPHUTH)

1. TouHicTh 3abe3mneuye BUCOKY BukopucTtanHs SKiCHUX KOMIUICKTYIOUHX Ta
TOYHICTbH CTaBJICHHS MPOBEACHHS MEPEBIPOK SKOCTI HA KOKHOMY €Talti
JiarHo3y BUT'OTOBJICHHSI IPOJIYKTY

2. HocrynHicte | JIOCTYIHICTB 10 BinmHOCHO HEBHCOKA BapTICTh Ta MOXKIIUBICTh
MOKYTIKU KO)KHOMY nig0opy KOMIUIEKTAIli] BiAMOBIAHO 10 TOTPEO
Oaxxarouomy Ta KIIIEHTA 1HAMUBITyaTbHO.
JIETKICTh B OCBOEHHI
3aco0y

3. | Komdopr 3py4HICTb Ta [linTpumka 3aco0y y MOOUIBHOMY  JOJATKYy,
iH(pOpMaTUBHICTH 3apsJDKEHHS Ha 0€3/IpOTOBIH 3apsiili.

[IpoananizyBaBIIM PO3TJSIHYTI KOHULEMUII MOTEHUIMHOIO TOBapy, MOMXKEMO

IPUNTH 10 BUCHOBKY, IO pPO3pOOJICHNN HOBUW MPOAYKT BiA3HAYATUMETHCS 3HAUHUMHU

MO3UTUBHUMH BIJIMIHHOCTSIMH B TIOPIBHSIHHI 3 HASBHUMU 3pa3kaMu Ha puHKY. Bin Oyne

BOJIOJITY YHIKQIIbBHUMH XapaKTEPUCTUKAMU Ta CTaHE JOCTYITHUM JIJISl IIUPOKOTO CHEKTPY

KOPHUCTYBAayiB.

Tabnuusg 4.21. Onuc TpbOX piBHIB MOJIEIII TOBAPY

PiBHi TOBapy

CyTHicTh Ta CKJIa/10Bi

I. Toap 3a ABTOoMaTH30BaHUM peabiumiTaliiiHuil 3aci0 JUIsl HUKHBOT KIHIIBKU, IKUH Oye
3a]lyMOM BHU3HAUaTH UM € Y KJIIEHTA IUIOCKOCTOIICTh Ta JIONOMOKeE y peadiiTanii abo
npodinaktuui. Jlerkuit y 3acrocyBaHH1 Ta 3py4HHI B eKCILTyaTarii
II. ToBap y BrnacTtuBocTi/XapakTepucTUKU M/Hwm Bp/Tx /Ta/E/Op
peanbHOMY 1./IoBroBi4HICTH (HEMAE CTPOKY M Tx
BHUKOHAaHHI1 JaBHOCTI)
2. Pi3HOMaHITHICTb CUCTEM Hwm Tx

B3a€MO3B’A3KY 3 KOPUCTYBa4eM

3.3pyuHicTh
4.To4HICTb
5.JlikBiOHICTB

6.IlinTpumka

HwMm Tx
M Tx
HwMm E

M Op

3mH. | Apk.
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[Tponosxxenus Tabnwmi 4.21.

PiBHi TOBapy

CyTHicTh Ta CKJIa/10Bi

II. ToBap y
pearbHOMY
BUKOHAHHI

SIKiCTh: MATEHT Ha KOPHCHY MOJCJIb, TEXHIYHUH pPEriiaMCHT 10a0
IMapKyBaJIbHUX ACHCTEHTIB

[lakyBaHHS: BiJICTaHb /10 MEPEIIKOIU B peaIbHOMY Yaci.

Mapka: Ha3Ba oprasizaiii-po3poOHuKa + Ha3Ba TOBAPY

III. ToBap i3
M IKPITUICHHSIM

Jlo mpoaxXy aHaii3 moTpedu CroxuBaya

[Ticnsa nmpomaxky oHyaiiH Ta oddaity miaTpUMKa KOPUCTYBaviB

MOJEL.

3a paxyHOK 4Oro MOTEHIIHUI ToBap Oy/ie 3aXUIIEHO Bij KOMIIOBaHHS: MpaBa Ha MaTEHT KOPUCHOT

Takum YWMHOM, MH OTpPpHMAJIX OIIMC TpPbOX THIIIB MOIIGHCﬁ, IK1 MOJKHA

BUKOPHCTOBYBATH JJI1 BU3HAYEHHS IPU3HAYEHHS TOBapy. XapaKTEPUCTHKH, MOJaHl Ha

JIPYroMy piBHI1, poOJIATH Iiel TeXHIYHUHN 3ac10 YHIKATLHUM. 3 METOIO 3aXHCTY 1HHOBAIIIH,

H€O6XiI[HO IIOJAaTH 3asBKY Ha OTPHUMAHHS IIaTCHTY Ha KOPUCHY MOJCJIb JaHOI'O 3aco6y.

HactynHum KpokoMm € po3poOka KalleHIapHOro IuiaHy-rpadiky peamizamii

cTapTan-npoexTy (tadiu. 4.22).

Tabmuusg 4.22. KanenaapHuii maH-rpadik peanizalii cTapTan-npoeKTy

ITepion 3amycky BapricTn
Crapis craprany (3a MicALSIMH 3 IOYATKY HNiATOTOBKHU NMPOEKTY) craii,
1 2 3 n A0
[lepenmnociBHa +
8600
ITociBHa +
IporomvirtyBaHHs + 10000
Benenns 6i3necy + 2000
Pazom + 20600

OnumemMo OpIEHTOBHI Jkepesia (IHAHCYBAHHS CTApTaI-MIPOEKTY (KPEAUTHI

pecypcH, 3aTy4eHHs IHBECTHUIIIH, BIACHI KOIITH TOIIO). Ta ckiagaeMo mpubIn3HUM 1aH

3araJiIbHUX 1HBECTHUIIIM CTapTan-nmpoexTy y Tadmui 4.23.

3mH. | Apk. N° Gokym.

Midnuc [llama
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Tabmuis 4.23. IlnanyBaHHs 3arajJbHUX 1HBECTULIIN MO MIPOEKTY

3/ I'pyna ta Bua inBecTHLii ‘ Cyma, noJ.
1. Ilepuwionouamxkogi ingecmuuii, 6 m.u.:

1.1 Butparu, nos's3aHi 3 JisUIbHICTIO KOMaHIH 2000
1.2 HJIZIKP 5000
1.3 [TepeaBupoOHIYI MAPKETUHTOBI TOCIIIKEHHS 1000
1.4 OO0’ €KTiB IHTENEKTYAIbHOI BIACHOCTI 50

1.5 OTpuMaHHs HEOOX1THOT JOKYMEHTAIIi1 50

1.6 [TinroroBKa iIHBECTUIIIMTHOTO IMAKETY IOKYMEHTIB Ta O13HEC-TUIaHY 500

2. Ingeecmuuyii na cmaoii niocomoeku eupooHUYmMEa, 6 m.u.:

2.1 Burparu Ha ocHOBHI poHH, B T.4.: 5000
2.2 Burparu Ha HemarepiajibHi aKTHBH, B T.4.: 3000
2.3 Butparu Ha 3amyck BUpOOHHIITBA, B T.4.: 2000
3. Ineéecmuuyii ha npocysannsa cmapmany

3.1 Pexmama 1000
3.2 Burpatu Ha 30yT, B T.4.: 1000
Pazom: 20600

HaCTyrIHI/IM KPOKOM € BU3HAUYCHHA I_[iHOBI/IX MECX, AKUMU HCO6XiI[HO KCPyBaTHUCA

IIpU BCTAHOBJICHHI I[IHM Ha TOTEHIIMHUN TOBap, Ie Iepeadadyae aHaji3 IiIH TOBapiB

KOHKYPEHTIB, Ta JOXOIB CIIOKUBAYiB MPOAYKTY (Tad. 4.24).

Taonung 4.24. BusHaueHHsI MeX BCTAHOBJICHHS 1[1HU

PiBenn nin Ha

PiBenb 1oxoxaiB

Huskns Ta BepxHs Mexi

Ne PiBeHb 1iH Ha ] . .
TOBapH- HiJIbOBOI IPyNH BCTAHOBJICHHA I[IHH HA
n/n . TOBAapPH-aHAJIOTH .
3aMiHHUKH CIIO:KHNBAYiB TOBAP/MOCJIYTY
1. 8 000 —-20 000 8 000 —-20 000 8 000 —20 000 rpH. 500 — 2000 rp=.

Jlist crapan-npoekTy O0yj0 0OpaHO HU3BKY LIIHOBY KAaTErOpit0, OCKIIBKA MAaeEMO

MIHIMaJIbHY COOIBapTICTh BUTOTOBJICHHSI 3aCO0y Ta XOYEMO 3aJ0BUIBHUTH MaKCUMyM

KUIBKOCTI ITOTEHIIHHNUX KJIICHTIB.

Tabnuusg 4.25. ®opMyBaHHS CUCTEMHU 30yTy

Crnenudika
3aKyliBeJbHOL
NMOBETiHKH IJILOBHX
KJIi€EHTIB

®yHKuii 30yTy, AKi Mae
BHKOHYBATH
NMOCTAYAJIbHHUK TOBapy

I'nuéuna
KaHaiy 30yTy

OnrTumajbHa
cucrema 30yTy

OpienTanis Ha peryisipHi | BcraHOBIEHHS KOHTAKTIB

IIOCTaBKH

13 CIOKMBavYaMM Ta iX

HiATPUMKA

bes
MOCEPEAHHKIB

OnroBa
TOPTiBIsS

3mH. | Apk.
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[Tponorxenus Tadnuii 4.25.

Crnenudika .
] . ®DyHKUii 30yTYy, AKi Mae
Ne 3aKyniBeJbHON Fanéuna OnTumajibHa
) ] BHKOHYBATH
n/n NMOBeIiHKH IUJILOBUX KaHaJxy 30yTy | cucTema 30yTy
. NOCTAYATbHUK TOBapy
KJIEHTIB
2. Mai o0Ocsru 3aKymiBenb Hocninauipka podoTa 31 TopriBenbHa Po3npibna
300py MapKEeTUHTOBOT bpanmmsa TOPTIBJIS
iHopmMartii. 3MeHIIeHHS
BUTPAT B XOJIi 30yTy
TPOIYKIIii
3. | HepxaBHi 3aKymiBii dopmyBaHHS NOMUTY 1 MinictepcTBo Tennep
CTHMYIIIOBaHHS 30yTY 0XOPOHU
310pOB’A

CrBopuBILIM €(PEKTUBHY cUCTeMy 30yTy, aallTOBaHy A0 OCOOJMBOCTEW PI3HUX
CEerMEHTIB PHHKY, MU OTPUMAEMO MOJXKJIMBICTH OLIbII €(EKTUBHO CITIBIPAIIOBATH 3
KOXKHUM 3 HUX. lle 103BONMTH HaM HaJaBaTH I1HIMUBIAyaJIbHI 3HUXKKH Ta CIEIliajbHI
MPOTO3KIIii, BPaXOBYIOUM OOCSTH IXHIX 3aMOBJieHb. Takuil MiAXiJ MOKPAIIUTh HAaIll
B3a€EMOBIJIHOCUHHM 3 PI3HUMH KIIE€HTCHBKUMH TPyIIaMH Ta CIPUATUME 301IBIICHHIO

00CAT1B MPOJIAXKIB.

OcTaHHIM eTanoM y MapKEeTUHTOBIM MPOTrpaMl CTapTaI-IIPOEKTY € PO3POOJICHHS
KOHIIEMIIi MapKETUHTOBHX KOMYHIKAIlIA, fKa BpPaxoOBY€ IMOMNEPEAHHO BHU3HAUCHY

MOBEJIHKY KJIIEHTIB Ta 00paHy CTPATErito MO3ULIIOHYBAHHS.

MapKeTHHTOBl KOMYHIKAIlli BUCTYMAIOTh SIK OJIUH 13 KJIIOYOBUX Ta CKJIaJHUX
€JIEMEHTIB B KOMIUIEKCI MapKeTUHTy oprasizauii. [lum TepMiHOM MU MaeMO Ha yBasi
iH(dOopMaIliiiH1 MoBiIOMJIEHHS Ta 3acoOu MacoBoi iH(MoOpMaIlii, CIpSIMOBaHI Ha Tiepenavy

iH(dOopMaIIi PO MPOIYKT Ta BCTAHOBJIEHHS 3B'SI3KY 3 IUILOBOIO ayJTUTOPIEIO Ta PUHKOM.

Apk.
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Tabmuis 4.26. Konueniiiss MapKeTUHTOBUX KOMYHIKaLlii

Kanamnu
Crnenudika . - Kuarouosi .
) KOMYHiKaIli, ) 3aBnaHHs Konuenuist
Ne NMOBeIiHKH no3uuii, oopaui
] SIKUMH PEKJIAMHOT0 | PEKJIAMHOIO
n/n HiJILOBHX IS .
.. KOPHCTYIOThCS . NOBiIOMJIEHHSI | 3BepPHEHHS
KJI€EHTIB ) R NO3UIIOHYBAHHS
HJIBOBI KJIIEHTH
1. | OpienTaris Ha OcobucTi KaHaan Haniiinictp, IndopmyBanns | Hamiiiauit
MOCTIiHI 3B’SI3KY TEXHOJIOTIYHICTh | CIIOKHUBAYiB; napTHep Ha
IIOCTAaBKHU [Tomryx MOCTINHIN
BUTITHUX OCHOBI Ta y
napTHEPIB 3araJbHii
crpasi
2. | CopomoxHicTs | [HTEpHET, comianbHi TouHicTh, Crumynsiis SAxicTh sK
BIIIOBIJATH Mepexi, JIOCTYTHICTbD, MPOJAKY MPOIYKTY,
IHAUBIAYaNbHUM | TeeOaueHHs 3pYUHICTb, TakK i cepBicy
BUMOT'aM KoMdopT
3. | Buxkopucranus | 3BepHEHHs CrabinbpHiCTh Po3BuTok Biacue
TEHJICPHOT TIOTIATY puOyTKOBE
cTparerii BUPOOHUIITBO

MosxHa 3pOOMTH BUCHOBOK, IO MPOCYBAHHS MPOAYKI[lI CTAHOBHUTH KIIOYOBUH

aCIIeKT JIJISl CTApTAI-TIPOEKTY 1 € OAHIEI0 3 HOTO OCHOBHHUX IiIeH. JIJIsl JOCATHEHHS YCIiXy

B I[bOMY HalpPsIMKY, B&KJIMBO BKJIAJJaTH KOILLITHU B pEKJIaMy Y€pe3 pI3HOMaHITHI KaHaIH Ta

pO3pOOJISITH  MPOTPaMH  JIOSIITBHOCTI

JUIA  TOCTIHHUX KJIIEHTIB.

3okpema,

BapTo

aKIIEHTYBaTU yBary Ha MO3UI[IOHYBaHH] YHIKQJIBHOCTI MPOJIYKTY Ta HOTO €(hEKTUBHOCTI.

Takuii miAXiAg COpUATHUME 3aIy4Y€HHIO YBaru Ta Bipl CHOXKHMBAiB, IO BAXKIUBO JJIS

oOy0BH YCIIIITHOTO OpeH Y.
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BUCHOBKHA 1O YETBEPTOI'O PO3LTY

[lincymoByrouM aHali3 AAHOTO CTAPTAI-MPOEKTY, MOKHA BU3HAUUTH, IO MOTO
peaiizalis BIAKPHE MOXJIMBICTH CTBOPEHHS BJIACHOTO YHIKaJIBHOTO 3acol0y Ta
MOTY>KHOTO BUPOOHHUIITBA, CIIPUATHME CTBOPEHHIO HOBUX POOOYHX MiCIlb Ta MPUBEPTAE
1HO3EMHHUX 1HBECTOpPIB. 3aCHOBaHI Ha HAYKOBHMX JIOCSTHEHHSX 1CHYIOUMX BUPOOHHKIB,
HAIll aHaJi3 J03BOJISIE BUBHAYUTHU Ta OOTPYHTYBATU (aKTOPH KOHKYPEHTOCTIPOMOYKHOCTI.
BupoOnennst 6a30Boi crpaTerii po3BUTKY BCTAHOBIIOE YiTKI PaMKH B3a€MOMIl Mixk

BUPOOHUKOM Ta MOKYMIIEM, IO JOMOMAarae MoKpalryBaTi TOProBi BiIHOCHHH.

JlocmiKeHHsT MeK BapTOCTI MPOYKIli KOHKYPEHTIB 1 TOKYITHOI CITPOMOHOCTI
OKPEMHUX CETMEHTIB PUHKY JI03BOJISI€ BA3HAYUTH ONTUMAILHUHN PUHITATI IIIHOYTBOPCHHS

JUTSI HAIIO1 TIPOJIYKIli, BpaXOBYIOUM COOIBApPTICTh Ta 0OCATH O0ITYy.

VY peanizaiii 1aHOTO CTapTan-MPOEKTY BAKIUBY pPOJIb BUKOHYE MapKETHHIOBa
CKJIa/IOBa, fIKa 332 PaXxyHOK KOHIIEHTpallli Ha CHJIBHUX CTOPOHAX CTapTal-NpPOEKTY J1ae
nepeBary HajJ TpPOAYKTaMH KOHKYPEHTIB. Bcs pekiama MOBMHHA TPHUIUISATH yBary
OCHOBHUM IIepeBaraMm IMporpaMyu — 1€ JIETKUWA Ta 3pO3yMUIMH y 3aCTOCYBaHHI 3aci0,
opraHiyHuil iHTepdenc ToAaTKy I KOMYHIKAI 13 3aC000M, MOXKIIUBICTh O€3pOTOBOI

3apsAsKH 3ac00y, BUCOKA TOUHICTh Ta BUCOKA SIKICTh 0OCITYyTOBYBaHHSI.

Hactpororoun MapKeTHHTOBY KOMYHIKAIiIO Ta €(pEKTUBHY cUCTEMY 30yTy IS
KO)KHOT'O CErMEHTY PHUHKY, a TaKO)X OOHMparovM KOHIICHIII0 pOOOTH 3 KOKHHMM 3 HHX,
MOKEMO MPOTHO3YyBaTH MPUOYTKOBICTh BUPOOHULITBA MPOTATOM MEPIIMX POKIB, MPHU

YMOBI TPaBUJILHO OOpaHMUX KaHAJIB KOMYHIKAIii Ta NO3UL[IOHYBaHHS OpEHy.

[Momanpmmii po3BUTOK HAYKU 1 TEXHIKM y JaHIM Tainy3i, Y B3a€EMOIi 3 1HIIUMU
CBITOBUMHM KOMTIAHISIMH, JIO3BOJIUTH BIPOBAKYyBaTH HOBI PO3pPOOKH y CBIT peadimiTarii

Ta aBTOMATU30BaHUX CUCTEM 3aC001B I peadimiTalii HIKHBOI KiHI[IBKH.

BpaxoBytoun Bci 1i pakTopu, MOXKHA BU3HAYUTU JAHUM CTApTAN-IPOEKT SIK
MOTEHITIHO e(DEeKTUBHMIA Ta HEOOX1THUM VISl BIPOBAKEHHS B HANIPSIMKY MPOEKTYBAHHS

CHCTEM BUMIPIOBAHHS Ta aBTOMAaTH3aIlii.
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BUCHOBKH

VY pe3ynbTaTi BUKOHAHOI pPOOOTH OyJ0 MPOBEAEHO JETANIbHUI aHaui3
ICTOPUYHOTO KOHTEKCTY PO3BHUTKY TEXHIYHHUX 3aco0iB A peabimiTaili, BU3HAUEHO
aKTyaJIbHICTh TEMH, BCTAHOBJIEHO METy JOCIIKEHb Ta PO3MVIIHYTO PI3HOMAaHITHI
TEXHIYHI 3aco0M Ta iHmI 3aco0u [uis pealimiTamii. Po3risn TexHiYHUX 3ac00iB y
mpoTAKTUIIl Ta JIKyBaHHI IUIOCKOCTONOCTI, a TaKOX BHUBYCHHS TUTIBKOBUX
TEH30METPUYHUX JaTYMKIB IS aBTOMaTH3allii 3aco0y CTanu Ba)UIMBHM €TaroM

JIOCIIIKEHHS.

VY npyromy po3zaiini Oyjia MpoBelieHa MPOEKTHO-KOHCTPYKTOPChKA YacTHHA, sKa
BKJIOYAJIa MATEHTHUH MOITYK, pO3pO0KY MPUHIIMIIOBOI CXEMH, BUOIp eJeMEeHTapHO1 6a3u
3aco0y, Qopmynu I pO3paxyHKY TEH30pE3HCTOpa Ta TMPYKHBOTO EJIEMEHTa.
Buxopucranns mikpokonTposiepa ESP32-C3, miBkoBoro Ten3zopesuctopa BF350-3AA
Ta IHIIUX KOMIIOHEHTIB OyJI0 OOTPYHTOBAHO 3 TOUYKH 30pYy iXHBOT e(heKTUBHOCTI. Takoxk
Oyma mpoBefeHa po3poOKa MPUHITUIIOBOI EEKTPUIHOT CXEMHU Ta MPOEKTYBAHHS 3aC00y
Ta HIOKHBOI KIHIIIBKH Y SolidWorks, a nocnimkenns B ANSY'S 103BOIHIIO OLIIHUTH HOTO

(YHKI10HATBHICTB.

Y TperboMy po3aini Oyau po3poOJieHI alropuTMH POOOTH MIKPOCXEMH Ta
MOOUIBHOI'O 3aCTOCYHKY, a TAKOXX CTBOPEHO MU3AUH-NPOEKT y Figma mist MoO1IbHOTO

3aCTOCYHKY, 110 MIAKPECIHIIO KOMIUIEKCHUN XapaKTep pO3pPOOKH.

VY derBepToMy po3aiii OYJI0 BUKOHAHO PO3pOOKY cTapTan-npoekty. [IpoBenenuit
TEXHOJIOTIYHUI ayJUT 1/1€1, aHaI13 pUHKOBUX MOXJIMBOCTEHN Ta po3poOJIEHHS CTpaTerii,
MapKEeTUHTOBOI MporpamMu Ta 0i3HEC-MOJEeNl MPOEKTY HAJaIM MIACTABU JJI BUCHOBKY

PO MEPCHEKTUBHICTH 3aIyCKY CTapTaIly Ha PUHKY.

B minomy, BHKOHaHa po0OOTa BHU3HAYA€ HAYKOBY Ta IMPAKTHYHY BaKJIUBICThH
pPO3pOOKHM aBTOMATH30BAHOTO peaOUIITAIIfHOTO 3aco0y JJii HIKHBOI KIHIIIBKH,
BHCBITJIFOE KJIIOUOBI €TamM TIPOEKTY, WOrO TEXHIYHI AaCMEeKTH Ta TEpPCIEeKTHBU
TIOJTAJTBITIOTO JTOCITIKEHHS Ta BIPOBapKeHH. OTKe, MOCTaBIIeHAa METa JJaHOT TucepTarlii

OyJia JocsTHyTA.
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