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BCTYN

Y cy4acHoMy CBiTi, Ae TexHOJIOril po3-
BUBAIOTbCS CTPIMKUMU TeMnaMH, cdepa
DeepTech 3aiimae ocobsiuBe wMmicue. BoHa
BKJIIOYA€E B cebe MPOPHUBHI TEXHOJIOTII, 1110
6a3yl0TbCs Ha HAYKOBHUX JOCJIIPKEHHAX Ta
IH)XeHepHUX IHHOBAlidX, i Ma€ MoTeHIial
3HAYHO 3MiHUTHU Halll CHOCI6 KUTTS Ta po-
6oTu. CTapTamny, 110 NpaloTh y Iik cPe-
pi, 34aTHI cTBOprOBAaTHU NPOAYKTU Ta pi-
LIeHHS, KI BUPIIIYIOTh HAaMCKJIAAHILLI PO-
6n1emu coorogeHHs. DeepTech - ne ckopo-
yeHHd BiJ «Deep Technology», sike BkJIto-
4ya€e B cebe MPOPUBHI TeXHOJIOTII, 110 6a3y-
I0TbCA Ha IepejoBUX HAyKOBUX [JOCII-
JoKeHHAX Ta iHXKeHepHUX iHHoBanjigx. Lli
TEXHOJIOTil MalTh NOTEeHIia/l 3HAa4YHO 3Mi-
HUTHU Hall CHOCIO KUTTSA Ta pobOTH, CTBO-
PIOIOYH pillleHHH, 9Ki BUPILIYIOTh HaUCKJIa-
JHiL 1po6JieMU CbOTOeHHS.

DeepTech cTrapTanu npanoiTh Ha CTHU-
Ky HAayKH i TeXHOJIOTik, BUKOPUCTOBYHOYHU
TaKi HAlPSIMKHY, K IUTYyYHUH IHTEJIeKT, Ma-
IIMHHEe HaBYaHHS, 6ioTexHoJsi0Til, KBAaHTOBI
004YMC/IeHHs], POOOTOTEXHiIKa, HaHOTEXHO-
Jiorii Ta iHwi nepepoBi o6s1acTi. Bonu Bupi-
IYIOTh Npo6JieMHU, 110 3JaBajIUC HEPO3-
B’I3HUMH, NPONIOHYIOYH HOBI METO/HU JIKY-
BaHHS 3aXBOPIOBaHb, CTBOPIOIOYU CTiHKi
JbKepeJia eHeprii, NOKpallylo4Yu KOMyHikKa-
LiMHI TexHosorii Ta 6araTo iHmoro. lle He
IPOCTO €BOJIIOLifl TEXHOJIOTIH, a CIpaBXHA
peBoJIIOLLif, SIKa 3MiHIOE caMy OCHOBY 6ara-
ThOX raJly3eHu.

['oToBHicTH 0 poboTu Hax DeepTech
NPOEKTOM — Lie KJIHYO0BUN (aKTOp YCHIXy.
CTBOpeHHA TaKWX CTapTalliB BMMara€ He
Juule TJIAO0KUX TEXHIYHUX 3HaHb, aje M
pO3yMiHHSI pUHKOBUX TeH/eHLiH, ¢piHaHCO-
BUX aCIleKTiB Ta CTpaTerid BUXOJy Ha pHU-
HOK. [linroToBKa BK/IIOYAE B cebOe He TiJIbKU
pO3pOOKy iHHOBAIIMHUX pillleHb, ajie U pe-
TeJIbHe IJIAHYBAaHHA KOXXHOIO eTaly, BiJ
NpPOTOTUIIYBAaHHS [0 MaclITabyBaHHS Ta
KoMep1iasizaril.

INTRODUCTION

In today’s world of rapidly evolving
technology, DeepTech occupies a special
place. It encompasses breakthrough tech-
nologies based on scientific research and
engineering innovation, and has the poten-
tial to significantly change the way we live
and work. Startups working in this field are
able to create products and solutions that
solve today’s most complex problems.
DeepTech is an acronym for Deep Technol-
ogy, which encompasses breakthrough
technologies based on advanced scientific
research and engineering innovation. These
technologies have the potential to signifi-
cantly change the way we live and work,
creating solutions to today’s most complex
problems.

DeepTech startups work at the inter-
section of science and technology, leverag-
ing fields such as artificial intelligence, ma-
chine learning, biotechnology, quantum
computing, robotics, nanotechnology and
other advanced fields. They are solving
problems that seemed intractable, offering
new treatments for diseases, creating sus-
tainable energy sources, improving com-
munication technologies, and more. This is
not just an evolution of technology, but a
true revolution that is changing the very
foundation of many industries.

The willingness to work on a DeepTech
project is a key success factor. Creating
such startups requires not only deep tech-
nical knowledge, but also an understanding
of market trends, financial aspects, and go-
to-market strategies. Preparation involves
not only developing innovative solutions,
but also carefully planning each stage, from
prototyping to scaling and commercializa-
tion.



[lei ABOTOMHHK - Ball MOKPOKOBHUM
IJIaH JI0 YCHIIIHOTO0 CTBOPEHHS Ta 3alyCKy
DeepTech crapramy. Mu npoBejeMo Bac
yepes3 BeCb MPOILEC, TOYMHAKYHU 3 PO3P06-
KU NIPOTOTHUIY, TEXHIYHOI peasizanil, 3a1y-
yeHHS1 QiHAHCYBaHHfl Ta MapKeTUHTOBUX
CcTpaTeriy, i 3aKiH4ylOYXd BUBYEHHAM IpHU-
KJIaZ|iB YCIIMIHUX CTApTalliB.

[lepiia yacTuHa JBOTOMHUKA [IPUCBAYe-
Ha MIpolLecy CTBOPEHHS Ta TeXHIYHOI peaJti-
3auii DeepTech craprany, Bk/atoyarouu ¢pop-
MyBaHHA iel, IpoBeJeHHA pUHKOBUX JOCJIi-
JKeHb, pO3pOOKY MPOTOTUIY Ta BUOIp Tex-
HOJIOTIYHOTO CTEKY.

[lepminid po3Aisl NMPUCBAYEHUN KIHOYO-
BUM acrieKTaM po3poOKH Ta peaJiisaliii crap-
taniB y cdepi DeepTech. ¥ cydyacHoMy cBITi,
Jle TeXHOJIOTil pPO3BUBAKOTLCA CTPIMKUMU
temnamu, DeepTech 3aiiMae ocobsinBe Micle.
[Isa cdepa oxoma0€ NPOPHUBHI TEXHOJIOTI],
3aCHOBAHiI Ha HAaYKOBUX [OCJI/KEHHAX 1 iH-
»keHepHUX iHHOBauisix. DeepTech crapranu
BUKOPHUCTOBYIOTb LITYYHUU IHTEJIEKT, 6ioTe-
XHOJIOTII, KBAHTOBI 00YUC/JEHHS Ta iHIIi Ie-
peJloBi HANPSAMKY JIJI1 BUPILLEHHSA CKJIaJHUX
npo6JieM, sIKi 3MiHIOIOTb CaMy OCHOBY Oara-
ThOX rasy3e. g KHUra JonoMoxe BaM 3po-
3yMitTH, YoMy DeepTech € peBostoniliHOIO
cdeporo Ta sIK BOHA BILJIMBAE Ha HAllle }KUTTS.

Y posgini «Ides ma docaidxceHHs1» BU
Jli3HA€ETECH, K CPOPMYJIIOBATH KOHLEMLi0
craptany DeepTech. Bixg npaBusbHOI ifei
3aJIeXXUTh MaWOyTHIN yCIiX NPOEKTY, TOMY
BaXXJIMBO NPUAIJINTH LbOMY eTaly MaKCU-
MaJIbHy yBary. Aki iCHylOTb IHCTpyMeEHTHU
MOLIYKY i MepeBipKHU ifen.

By pfisHaeTecqa npo MeTOAU NpOBeJeH-
Hfl PUHKOBOIO JOCJIiJKeHHH, AKi JOoIoMO-
»KYTb BaM 3p03yMiTH MOTpeOH Ta mpobJie-
MM Ballol [iJiIbOBOI ayAuTOpii. AHasIi3 pUH-
Ky BKJIIOYA€E B cebe OLIHKY 00CATY PUHKY,
BM3Ha4YeHHS NOTeHIiMHUX KJIEHTIB Ta BU-
BYEHHA KOHKypeHTIB. lle 103BO/IMTL BaM
3HAaWTHU YHIKaJbHe PUHKOBe NO3HUIiOHY-
BaHHS TAa BU3HAYUTH KJIIOYOBI XapaKTepuc-
TUKU NPOAYKTY, sIKi OYAyThb BiJIpi3HATH KO-
ro BiJ icHyro4ux pimieHb. Takox MU po3s-
[JITHEMO METOJU aHaJi3y KOHKYpPEHTIB, AKi
JIOTIOMOXKYTb BaM BHU3HAYUTH IX CHUJIbHI Ta
c/1abKi CTOPOHH, @ TAKOXK BUSBUTU MOXKJIU-
BOCTI Ji/1fl MOKpallleHHS BAalllOro NPOAYKTY.

This two-volume set is your step-by-
step plan for successfully creating and
launching a DeepTech startup. We guide
you through the entire process, from proto-
type development, technical implementa-
tion, fundraising and marketing strategies,
to case studies of successful startups.

The first part of the two-volume book is
dedicated to the process of creating and im-
plementing a DeepTech startup, including
idea generation, market research, proto-
type development, and technology stack
selection.

The first chapter is devoted to the key
aspects of developing and implementing
DeepTech startups. In today’s world, where
technology is developing at a rapid pace,
DeepTech occupies a special place. This
field encompasses breakthrough technolo-
gies based on scientific research and engi-
neering innovation. DeepTech startups are
using artificial intelligence, biotechnology,
quantum computing, and other cutting-
edge fields to solve complex problems that
are changing the foundation of many indus-
tries. This book helps you understand why
DeepTech is a revolutionary field and how
it is impacting our lives.

In the «Idea and Research section», you
learn how to formulate the concept of a
DeepTech startup. The future success of the
project depends on the right idea, so it is
important to pay maximum attention to
this stage. What tools are available to find
and test ideas.

You learn about market research meth-
ods that will help you understand the needs
and problems of your target audience. Mar-
ket analysis includes estimating market
size, identifying potential customers, and
studying the competition. This is let you
find a unique market position and identify
key product features that will differentiate
it from existing solutions. We will also look
at competitive analysis methods that helps
you identify their strengths and weak-
nesses, as well as ways to improve your
product.



«Po3pobka npomomuny ma mexHiYHa
peasizayia cmapmany» € KpUTAYHO BaXKJIU-
BUM eTanoM y mnpoueci ctBopeHHA Deep-
Tech craprany. Lieit po3zin 03BOJIUTH BaM
3p03yMiTH 0COBGJIMBOCTI MPOLECy CTBOPEH-
HS NMPOTOTHUIY MPOJAYKTY abo TeXHOJIOTil.
Bu pgisHaeTecda npo pi3Hi iHCTpyMeHTH Ta
TEXHOJIOTii, AKi MOXXYTb OyTH BUKOPHCTAHI
JUis1 po3pobku mpoToTumy. lle BktO4Yae B
cebe sIK mporpaMHi, Tak i anapaTHi 3aco6y,
SKi IOMOMOXYTb BaM IIBUJKO Ta ePeKTHUB-
HO CTBOPUTHU pobOYy MOJeJib Ballloro npo-
AYKTY. TaKoXX MU pO3IJIAHEMO NpaBuJIa Te-
CTYBaHHA Ta YJOCKOHaJIeHHS MPOAYKTY.
TecTyBaHHA € HeBiZ €EMHOI YaCTUHOMO
npolLecy po3poOKHU, OCKIZIbKU [03BOJISIE BU-
ABUTHU HEJOJIIKA Ta NOKPAUUTU NPOAYKT
nepeJ, MOro 3alycKoM Ha pUHOK. Bu fi3Ha-
€Tecd IMpO Ppi3HIi MeTOAM TeCTyBaHHH,
BKJ/IIOYAIOYHU ajibda- Ta 6eTa-TeCcTyBaHHS, a
TaK0 MPO BaXKJIMBICTb 3BOPOTHOTO 3B’f3-
Ky BiJl KOpUCTyBayiB /11 NOCTIMHOTO BJOC-
KOHaJIeHHA NIPOAYKTY.

Y posgaini «<EkchepumeHmavHull aHasiz
pocmy DEEPTECH STARTUP» gidobpadiceHi
HIOQHCU aHaJi3y eKCIlepuMeHTIB, IpeJcTa-
BJIeHa MeTO/0JI0Tid Ta MPAaKTHUYHI 3aCTOCy-
BaHHS, PO3IJIAHYTI 0COBJIMBOCTI MJIaHYBaH-
HA eKCIIepUMEHTY, HaroJOLyo4yu Ha Hau-
BAXKJIMBILIUX KOMIIOHEHTAaX, AKi CIPUAITH
ycmimHUM  pe3dyJsbTaTtaM. [IpegcraBiieHi
NpaKTUYHI acreKTU 3060py Ta BUMiplOBaH-
HS JlaHUX, BUBYAIOUM CcTpaTerii, ujo 3ab6es-
Ne4yyrTh TOYHI Ta HaAilHI AaHi. Po3rasany-
TO 9KuM 4uHOM DEEPTECH startup moxe
BUKOPHUCTOBYBAaTU pe3yJbTaTH eKCIepU-
MEHTIB /IJ11 IOCTIMHOTO BJAOCKOHAJIEHHSA Ta
AK MOXJIMBO OL|iIHIOBAaTH NOTEHLiNHI pU3U-
KM Ta peasii3oByBaTU e(deKTUBHI 3axoau
1100 iX 3HUXKEHHS.

«Prototype development and technical
implementation» is a critical stage in the
process of creating a DeepTech startup.
This section lets you understand the specif-
ics of the process of creating a prototype of
a product or technology. You learn about
various tools and technologies that can be
used to develop a prototype. This includes
both software and hardware tools that can
help you create a working model of your
product quickly and efficiently. We also
look at the rules of testing and product im-
provement. Testing is an integral part of
the development process because it allows
you to find bugs and improve the product
before it goes to market. You learn about
different testing methods, including alpha
and beta testing, and the importance of
user feedback for continuous product im-
provement.

The section «Experimental Analysis of
DEEPTECH STARTUP Growth» reflects the
nuances of experimental analysis, presents
the methodology and practical applications,
and discusses the characteristics of plan-
ning an experiment, highlighting the key
components that contribute to successful
results. Practical aspects of data collection
and measurement are presented, and
strategies for ensuring accurate and reli-
able data are explored. It also discusses
how a DEEPTECH startup can use the re-
sults of experiments for continuous im-
provement, and how to assess potential
risks and implement effective mitigation
measures.
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SECTION

KOHLUEMNLIY DEEPTECH
THE DEEP TECH CONCEPT

LlJo make koHyenyis
=~ DeepTech?

- i Konnenuissi DeepTech BuHuKIA 3
NOTpebu yJ0CKOHAJIEHHS TEeXHOJIOTIH Ta
PO3BUTKY HayKOBUX JOCJiI>KEHb JJI CTBO-
peHHs iHHOBALiMHHUX NPOAYKTIB Ta pi-
meHb. DeepTech noegnye B cob6i riinb6oki
HAyKOBI 3HAaHHA 3 BUCOKOTEXHOJIOTIYHUMU
pilleHHAMH, TAKUMH (K IUTy4YHUH IiHTe-
JIEKT, OJIOKYEeUlH, 6ioTexHoJioril, KBaHTOBI
TEeXHOJIOTiI TolL.

Konuenuiss DeepTech 3apoauniacs npu-
6/1m3HO B cepeauHi 2010-x pokiB. Bona Bu-
HUKJIA BiJi YCBiJOMJIEHHSI OTPEOU Yy TJM-
OOKMX TeXHOJIOTIYHUX 3HAHHAX Ta IXHBOMY
3aCTOCYBaHHI /i1 pO3B’sI3aHHSA CKJIAJ[HUX
npo6JieM Cy4yacHOTO CBITY.

ChopmyatoBaTH ifier0 4Yu AOCHiKEeHHS
y pamkax koHuennii DeepTech o3Hauae
MpaLoBaTH HaJ, PO3BUTKOM TEXHOJIOTII YU
NPOAYKTY, IKUM 0a3yeTbCcsl Ha MepefjoBUX
HayKOBUX JOCJIiIKEeHHAX Ta BUKOPUCTOBYE
HOBATOPCHKI mifgxoau. lle Moxke BK/IIOYATH
B cebe po3poOKy HOBHUX MaTepiasiB, MeTO-
JliB 00pOOKHU JaHUX, AJITOPUTMIB IITYyYHOTO
IHTeJIEKTY TOLLO.

KiitoyoBUMU esleMeHTaMU YCHIIHOr0
npoekTty DeepTech €:

— T'mboki HaykoBi 3HAHHS: OCHOBA MPOEK-

Ty Ma€ 6yTH MiAIPYHTSIM BUCOKOTO PiBHSA
HayKOBUX JOCJIKeHb Ta iHxeHepil.

— BukopucTraHHs nepesoBUX TEXHOJIOTIH:
IPOEKT NOBUHEH 6a3yBaTHCs HA Cy4ac-
HHUX TGXHOJ'IOI‘iHX, TaKHUX K LLITy‘{HI/II‘/JI
iHTeJ/JIeKT, KBAHTOBI 004U C/IeHHS, Oi0iH-
JKeHepidiT. I

— |HHOBauiMHUK MiAXiJ: BUKOPHUCTAHHS
HOBAaTOPCbKUX iAel Ta NiAXOAiB AJisd
CTBOPEHHS YHIKaJIbHUX NPOAYKTIB a60
pilieHsb.

What is the
DeepTech concept?

The concept of DeepTech arose from
the need to improve technology and de-
velop scientific research to create innova-
tive products and solutions. DeepTech com-
bines in-depth scientific knowledge with
high-tech solutions such as artificial intelli-
gence, blockchain, biotechnology, quantum
technologies, etc.

The concept of DeepTech was born
around the mid-2010s. It stemmed from an
awareness of the need for deep technologi-
cal knowledge and its application to solve
complex problems in the modern world.

To formulate an idea or research within
the DeepTech concept means working on
the development of a technology or product
that is based on advanced scientific re-
search and uses innovative approaches.
This may include the development of new
materials, data processing methods, artifi-
cial intelligence algorithms, etc.

The key elements of a successful Deep-
Tech project are:

— Deep scientific knowledge: the project
should be based on a high level of scien-
tific research and engineering.

— Use of advanced technologies: the pro-
ject should be based on modern tech-
nologies such as artificial intelligence,
quantum computing, bioengineering,
etc.

— Innovative approach: the use of innova-
tive ideas and approaches to create
unique products or solutions.
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Step-by-step development and launch plan

DEEPTECH STARTUP: " m DEEPTECH STARTUP:

Y3araui, DeepTech BiakpuBae wmupoxki
MOXJIMBOCTI [/l PO3BUTKY HOBUX TEXHO-
JIOTIM Ta NPOAYKTIB, AKI MOXYTb 3HA4HO
BIUIMHYTHU Ha pi3Hi cdepu *KUTTH, Big Me-
JAULHUHU 10 eHEePTeTUKH.

\  IlJo cninvbHO20
= yDeepTech ma cmapmany?

== Jlyxe vacto kouuenuiro DeepTech
IJIYTAKTh 3i CTapTaIlOM aJjle e € He 30BCIM
npaBuibHO. [loTpi6HO po3ibpaTucs 3 KO-
YOBUMHU MOHATTAMU OKpemo. [loyHiMO 3
6i3Hec-iJiel IK 0OCHOBH MPOILLECY.

bisHec-igess - 1e KoHIenIiss abo KOH-
LHenuikHUK 3aJyM PO Te, IK MO>KHa 3ap006-
JIATY TpOIll LIJIAXOM HaZlaHHA NIeBHOTO TO-
Bapy abo mocayru Ha puHKy. BoHa Moxe
BUHUKATHU 3 Pi3HUX [pKepeJl: BiJ, 0co6MCTOro
CIIOCTEPEXKEeHHsI MpPo6JieMH, siKa MOTPEOYE
BUpillleHHS], A0 aHaJ/i3y TPeHJIB y MeBHIU
rajiy3i abo puHKOBUX Hilll.

BisHec-izess mOBUHHA OYTH LiJIbOBOIO i
CIIPSAMOBAHOK Ha BUPIilleHHA NEeBHUX II0-
Tpeb abo MpobJieM CBOIX MaHOYTHIX KJi€H-
TiB, @ TaKOX MaTH NMOTeHIiaa AJsl NpUubyT-
KOBOCTI.

bisHec-izeqa Ta crapranm - Le ABa IO-
HATTA, 9Kl 4aCTO BXKUBAKOTbLCA pa3oM, aje
MaloTb CBOI BiIMiHHOCTI:

— bisHec-iges: lle koHuenuisga a6o 3aaym

Ipo Te, IK MOXHA CTBOPUTHU Oi3Hec.
Lle Moxxe 6yTH IpocCToO izes, AKa e He
peaJsiizoBaHa B MpPaKTUYHUH Gi3Hec, abo
3arajbHa KOHIeNLjisi, sika MOTpebye
nojasibiioi po3pobku. bisHec-ifesa €
IepIIMM KPOKOM y CTBOPEHHI HOBOI'O
MiANPUEMCTBA.

— Crapramn: (aHrJ. startup a6o start-up) -
Ile Mo0JIoZla KOMIIaHis, fiKa po3MoYMHaE
CBOI JiIJIBHICTB I Ma€ MoTeHLial JJid
IIBUJKOTO POCTY Ta MaclITabyBaHHS.
BigMminHicTh cTapTamny Bizg 6i3Hecy mo-
JIATa€E B TOMy, L0 CTapTan 3a3BHYail
6a3yeTbCsl Ha iHHOBaLiMHIN ifgei abo
HOBaTOPCHKOMY NiAXOA1 4O BHUPILIEHHA
npo6JsieMyd Ha puHKy. CTapTanu 3a3BU-
Yyai 3aJ1y4aroTh iHBECTHULII JJ151 PO3BUTKY
Ta MaclITabyBaHHS CBOEI Ji/IbHOCTI.

In general, DeepTech opens up wide
opportunities for the development of new
technologies and products that can signifi-
cantly impact various areas of life, from
medicine to energy.

What do DeepTech
and startups have in common?

It is often assumed that the concept
of DeepTech is confused with that of a
startup. However, this is not entirely accu-
rate. It is necessary to understand the key
concepts separately. The starting point for
this analysis is a business idea.

A business idea is a concept or concep-
tual idea of how to make money by provid-
ing a certain product or service on the mar-
ket. A business idea may originate from a
variety of sources, including personal ob-
servation of a problem that needs to be
solved or analysis of trends in a particular
industry or market niche.

A business idea should be targeted and
aimed at solving certain needs or problems
of its future customers, and should have the
potential for profitability.

The concepts of business idea and startup
are often used together, but they have dis-
tinct differences.

— A business idea is a concept or idea
about how a business can be created. A
business idea may be defined as a con-
cept or idea that has not yet been real-
ised in a practical business context.
Alternatively, it may be regarded as a
general concept that requires further
development. In essence, a business idea
represents the initial stage in the pro-
cess of establishing a new enterprise.

— A startup is a nascent enterprise that is
in the initial stages of its operations and
has the potential for accelerated growth
and expansion. The distinction between
a startup and a conventional business
entity lies in the fact that the former is
typically founded upon an innovative
concept or a novel methodology for ad-
dressing a market-specific challenge.
Startups typically attract investment to
facilitate the development and scaling
of their activities.
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OTxe, 6i3Hec-imeqa - Lie KoHLenLisg abo
3ayM, TO/li K CTapTalm — lLie opraHisaliiHa
CTPYKTypa, fAKa peasisye L0 iJer Ha
NpaKTUL Ta Ma€ NOTeHLiaJl A/ IBUAKOTO
pocTy.

®opMyBaHHs 6i3Hec-ifel — 1ie mepmumn
Ta HAaUBaXJIMBIIIMKU eTan y MpoIeci CTBO-
pPEeHHA YCHIIHOro mignpueMcrBa. YiTko
cbopmysiboBaHa Oi3Hec-ijless € OCHOBOMO
JIJIs1 pO3BUTKY cTpaTerii, BUpo6JIeHHS MJia-
HY JAiMd Ta BU3HAYeHHS HANpPSAMKY NOJaJlb-
IIMX KpOKIiB. Y LbOoMy ece A pO3IJAHY
BaXKJIUBICThb MPaBUJIBHOTO Ta YiTKOro ¢op-
MyBaHHs 6i3Hec-izei abo igei B3aradi.

[lo-nepiue, npaBuJIbHO cGOPMYIbOBaHA
Oi3Hec-iess BH3HA4Ya€ LiJib Ta HANpPSIMOK
niinpvemMmctBa. BoHa Bigob6pakae OCHOBHI
3aBJlaHH{, AKi CTOATH Nepe] KOMIaHiel, i
BU3HAYaE, IKUU NPOAYKT UM MOC/Ayra oyje
IIPONIOHYBAaTUCA HA PHUHKY. be3 d4iTKoro
pO3yMiHHA Lisied Ta Micii, miATpUEMCTBO
PHU3UKYE BTPATUTUCA Cepeli KOHKYpPEHTIB
Ta HE MaTH YiTKOIO LJIAXY PO3BUTKY.

[lo-gpyre, 6i3Hec-iess JonoMarae 3oce-
peAuTHCS Ha NoTpebax cnoxkrBadiB. BoHa
BMHMUKAE 3 aHaJli3y pUHKY Ta BHUSBJIEHHA
npobJseMm, sKi MOXHa BUPIIIMUTH. YiTKO
cbopMysibOBaHa ifes LisboBOI ayAauTOpii,
10 3abe3neyye KOHKYPEHTHI NepeBaru Ha
PUHKY.

[To-TpeTe, opMyBaHHA Gi3Hec-igel J10-
[OMara€ 3MeHIIUTH PU3UKHU Ta MiJBUILUTH
IIaHCH Ha ycrmix. YiTke po3yMiHHSA MOTpeo
PUHKY Ta KOHKYPEHTHOTO cepeJloBULIA J0-
3BOJISIE BUSIBUTH INOTEHLiMHI 3arpo3u Ta
MOXJIUBOCTI, 110 [I03BOJISIE PO3POOUTHU
epekTuBHi cTpaTerii MiHimizanil pusukis.
Kpim Toro, mpaBusibHO cdopmoBaHa ifes
CTUMYJIIOE JJ0Lli/IbHE BUKOPUCTAHHA pecyp-
ciB Ta msaHyBaHHSl Gi3Hec-NpOLEeCiB, W10
3abe3neuye edpeKTHBHE QYHKIIOHYBaHHS
NiANPUEMCTBA.

Consequently, a business idea is a con-
cept or a plan, whereas a startup is an or-
ganizational structure that implements this
idea and has the potential for rapid growth.

The formation of a business idea repre-
sents the initial and most pivotal stage in
the process of establishing a successful en-
terprise. A clearly articulated business idea
serves as the foundation for the subsequent
development of a strategy, the creation of
an action plan, and the determination of the
direction of subsequent steps. The purpose
of this essay is to discuss the importance of
formulating a business idea, or an idea in
general, correctly and clearly.

Firstly, a well-formulated business idea
serves to define the purpose and direction
of an enterprise. It reflects the principal
challenges confronting the enterprise and
determines the nature of the product or
service to be offered to the market. In the
absence of a clear understanding of the
company’s goals and mission, it is at risk of
being lost among competitors and lacking a
clear path of development.

Secondly, a business idea assists in the
identification of consumer needs. It emerges
from a process of market analysis and the
identification of problems that can be
solved. A clearly articulated idea enables
the creation of a product or service that
meets the genuine needs and expectations
of the target audience, thereby conferring a
competitive advantage in the market.

Thirdly, the formulation of a business
idea serves to reduce the probability of fail-
ure and to enhance the probability of suc-
cess. A clear comprehension of market
necessities and the competitive landscape
enables the identification of prospective
threats and opportunities, thereby facilitat-
ing the development of efficacious risk
mitigation strategies. Furthermore, a well-
formed idea encourages the optimal utilisa-
tion of resources and the effective planning
of business processes, thereby ensuring the
efficient operation of the enterprise.
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HapeTi, popmyBaHHs 6i3Hec-izel cTU-
MyJIFOE TBOPYMM Niaxin Ta iHHoBamwii. [Ipa-
BUJIbHO PO3po6JieHa iJless MoXke OYTHU BUXi-
JHOK TOYKOIO JJis BIIPOBA/P)KEHHS HOBa-
TOPCHKUX pillleHb Ta TEXHOJIOTiH, L0 po-
OUTh KOMIAHiI0 KOHKYPEHTOCHPOMOXKHOIO
Ha pUHKY. Bigkputuii niaxig 70 popmyBaH-
HA i/lel TaK0X CTUMYJIIOE TBOPYUU Mpo1ec
cepeZl KOMaH/IU Ta CIpPUSE 3a/lyYeHHIO HO-
BUX iJle}l Ta MiAX0/iB 10 PO3BUTKY Gi3HecCy.

OT>xe, MOKHa 3pOOUTH BUCHOBOK, IO
npaBUJIbHE Ta 4iTKe popMyBaHHS Oi3Hec-
izei abo igei B3arasi € KJIIOYOBUM €TaIOM y
CTBOPEHHI YCIIIHOro miAnpueMcTBa. BoHO
BU3HA4Ya€ MeTy Ta CTpaTeril0 PO3BUTKY,
CIpHUsi€ 30CcepepKeHHI0 Ha noTpebax cro-
’)KMBayiB, 3MEHIYE PU3UKU Ta CTUMYJIOE
TBOPYMH MiAXiA Ta iHHOBALil.

0,
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DEEPTECH STARTUP:
Step-by-step development and launch plan

Finally, the formation of a business idea
can stimulate creativity and innovation. A
well-developed idea can be a starting point
for the introduction of innovative solutions
and technologies that make a company
competitive in the market. Furthermore, an
open approach to idea generation can
stimulate the creative process among the
team and help to attract new ideas and ap-
proaches to business development.

Thus, it can be concluded that the cor-
rect and clear formulation of a business
idea or idea in general is a key step in creat-
ing a successful enterprise. It defines the
purpose and strategy of development, helps
to focus on customer needs, reduces risks
and stimulates creativity and innovation.
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I0ESA TA OOCJIIOXXEHHA
IDEA AND RESEARCH

Metoau Ta iHCTpyMeHTHM nowyky inen 2.1 Methods and tools for identifying ideas

TexHonori NPOBELEHHs PUHKOBOO
AOCMIMKEHHs Ta aHani3 KOHKYPEeHTIB

2.1 MeToaHu Ta iIHCTPYMEHTH
NOUIYKY ixen

Yomy dhopmyeaHHs idei
~ Ha nouamkoasiii cmadii 6i3Hecy

o 1 make sajxcauee?

[Tomyk ifiey - Lie KJIOYOBUU eTal y
npoieci po3BUTKY 6i3Hecy, iHHOBaLiil 4u
OyAb-IKMX KpeaTHBHUX IPOEKTIB.

€ 6araTo MeTO/iB Ta iIHCTPYMEHTIB, AKi
MOXYTb JOINOMOITH y LbOMY Ipoleci, 3a-
JIEXKHO BiJj KOHTEKCTy Ta Lisel. ['eHepania
iTeid - e po3pobka abo PO3BUTOK HOBUX
ifled, 10 CIPUATb MOXKJUBOCTI CTBOPEH-
HS HOBUX ified. IcHye 6araTo crnoco6iB op-
raHi3yBaTH NOCTiIMHUU NOWyK ifeld. OCHOB-
Hi CKJIaZ|0BI MOIIYKY HOBUX TOBapiB - Iie
aHaJli3 JpKepeJs Ta 3aCTOCYBaHHA TBOPYHUX
MeTOo/iB OTPUMaHH4 ifel (puc. 2.1).

Market research technology
and competitor analysis

2.1 Methods and tools
for finding ideas

Why is idea generation
at the early stages of business
so important?

Ideation is a key stage in the process
of business development, innovation or any
creative project.

There are numerous methodologies for
the ongoing search for ideas. The primary
elements of the search for new products
include the analysis of sources and the
utilisation of creative methods to generate
ideas (fig. 2.1).

Ouixka T1a Bigbip

Evaluation and
selection of

DoKycyBaHHA Ha
uini
Focusing on the
goal

FEHEPALYIA

Po3spobKa
KOHLLenuii
Concept
development

GENERATION

AHania notpeb
Ta PUHKY
Needs and

market analysis

Pucynok 2.1 - KoHnenuis redepauii igei

Figure 2.1 - The concept of idea generation
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[Ipouiec reHepatii ifleit Mae 6yTH crps-
MOBaHHM Ha PO3UIMPEHHS MOXKJIHWBOCTEU
BUpIillleHHSsI TPO6JIeMH Ta BUTJISA/IAE SIK PO3-
rajy’>keHHd Ha yCi MOXJWBI KOHLeNIil Ta
pe3yJibTaTH, 1110 MOXXYThb OYTH 3aCTOCOBaHi
K aJbTepHAaTHUBHUW BapiaHT BHUPILIeHHS
npo6JieMH.

Bu3HayeHHA HanpAMKy AigyabHOCTI: Ha
NoYaTKOBiH cTazii 6i3Hecy GopMyJIrOBaHHSA
iflel fJonoMara€e 3po3yMiTH, IKMHA MPOAYKT
YU IMOCJYTy BH XO4YeTe IIPONOHYyBaTH Ha
puHKy. lle BU3Ha4ae Wil Ta HaNpAMOK
PO3BUTKY KOMIIAHIi i CTaBUTh OCHOBY JJ4
MoAaJIbIIUX JiH.

1. BugB/iieHHS NOTEHLIMHUX PHU3UKIB |
MOXJUBOCTEeN: AHaJi3 ifjel Ha paHHIN
cTafii 703BOJIIE BUSABUTH INOTEHIiHHI
PU3UKM Ta MOXJIMUBOCTI, NMOB’si3aHi 3
BTIJIEHHAM izel y :KUTTA. Lle nonomarae
3p06GUTU OOGI'PYHTOBAHI pillleHHS 110/10
NO/la/IbIIUX KPOKIB Ta po3po6KM CTpa-
Teril.

2. 3asy4eHHs IHBeCTHIil Ta NapTHEPIB:
YiTko chopMysiboBaHa ifies] MOXe MpPHU-
BEepHYTHU yBary iHBeCTOpiB Ta NOTEH-
LiHUX napTHepiB. fKIO BU MoxKeTe
YiTKO NOSICHUTHU CBOIO iieto Ta Il NoTeH-
mias, me 36iJbLIyE UMOBIpHICTb 3asy-
YyeHHs1 HEOOXiAHUX pecypciB A/ 3amyc-
Ky Ta PO3BUTKY Oi3HeCy.

3. EdexTuBHe miaHyBaHHS pecypciB: Po-
pMyJIlOBaHHA i7el [03BOJIAE Kpalje
3p03yMiTH, IKi pecypcu MOTpi6HI JJist
3amycKy Ta ycrimHoi peasnisanii 6i3He-
cy. lle nonomarae epeKTUBHO MJaHyBa-
TH GIO/KET, Yac Ta iHUi pecypcH, L0
HeoOXifHI AJisT MOCATHEHHSI IOCTaBJie-
HUX LiJIeH.

4. CTuUMyJI0OBaHHS TBOPYOCTI Ta iHHOBa-
nii: [Ipouec popmysiroBaHHA ifei Moxe
CTUMYJIIOBAaTH TBOPYMH IHpolec Ta
CIpPUATA BUHUKHEHHIO HOBAaTOPCBKHUX
pilieHb i migxoxaiB. YuMm paHimie BU
NOYUHAETEe AyMaTH IpPO CBOIO ifero Ta
IIyKaTU crnocobu ii BAOCKOHaJIEHHS,
TUM 6iJiblile AHCIB Ha ycIixX y MalbyT-
HbOMY.
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DEEPTECH STARTUP:
Step-by-step development and launch plan

The process of idea generation should
be aimed at expanding the possibilities of
solving a problem. It is seen as a branching
out to all possible concepts and outcomes
that can be applied as an alternative solu-
tion to the problem. Idea generation in the
early stages of a business is of great impor-
tance for a number of reasons.

The process of defining the direction of
the business. In the initial stages of a busi-
ness, the formulation of an idea enables the
entrepreneur toascertain the nature of the
product or service they intend to offer to
the market. It delineates the objectives and
trajectory of the enterprise, thereby paving
the way for subsequent actions.

1. Itis also important to identify potential
risks and opportunities. The analysis of
an idea at an early stage enables the
identification of potential risks and op-
portunities associated with the realisa-
tion of the idea. This enables the formu-
lation of informed decisions regarding
subsequent steps and the development
of a strategic plan.

2. Attracting investments and partners: A
clearly articulated idea can attract the
attention of investors and potential
partners. If you can clearly explain your
idea and its potential, it increases the
likelihood of attracting the necessary
resources to launch and grow your
business.

3. Effective resource planning: Formulat-
ing your idea allows you to better un-
derstand what resources are needed to
launch and successfully implement
your business. This helps to effectively
plan the budget, time and other re-
sources needed to achieve your goals.

4. Stimulating creativity and innovation:
The process of formulating an idea can
stimulate the creative process and help
to generate innovative solutions and
approaches. The sooner you start think-
ing about your idea and looking for
ways to improve it, the more likely you
are to succeed in the future.
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OTxe, popMyBaHHS iJiel HAa MOYATKOBIN
cTaAii 6i3Hecy Jiy»Ke BaXKJIMBe, OCKIJIbKA BOHO
BU3HAYa€ HANPAMOK [AiAJBLHOCTI KOMIaHil,
JlOIIOMara€e BUSIBUTU PU3UKHU Ta MOKJIMBOCTI,
NIpYUBEPTAE IHBECTULI Ta MApTHEPIB, COpUSIE
epeKTHBHOMY BUKOPHUCTAaHHIO pecypciB Ta
CTUMYJIIOE TBOPYICTh Ta iHHOBALLI.

CTBOpeHHs ifel BigOyBaeTbcs uepes
MOEAHAHHA pallioHaJIbHUX AYMOK Ta €MOo-
i Ha OCHOBi BCTAHOBJIEHUX OOMEXKEHb,
IpeJiCTaBJeHHS KOHTEKCTY Ta PO3IJsAAy He
MOB’sI3aHUX MiXK COO0I0 iZ1eH.

AKi icHyromb
= .memodu nowykKy ideti?
4 Yci HasABHI MeTOAM MOUIYKY ifel 6a-
3y10Tbcs Ha ¢okycyBaHHi. Ha npomMy erami
KOHIIENIisI MPOEeKTYy CTa€ OiJbIl YiTKOIO,
ycsa 3ibpaHa iHdopMalis o06’€HY€ETbCH,
11106 YTBOPUTH NMOBHY KapTHHY, Jle BU3Ha-
4Ya€eTbCs roJIoBHUHM 06’ekT ifel. Ilig yac do-
KyCyBaHH{ pO0JIATbCA BUCHOBKHM Ha OCHOBI
3i0paHuX JlaHUX, a TAaKOX CIUPAKTbCA Ha
eMNaTUYHUH MiAXiJ, 106 CTBOPUTH KOHILe-
Mn1ito, sika 6y/ie peasii3oBaHa B MPOEKTi.

3MicT poKycyBaHHS mnoJisirae y Gopmy-
JIIOBAaHHI MUTaHHS, IKe Ma€ OYTH MoOB’sA3a-
HUM i3 mpob6Jsiemoto. lle TBepaKeHHS, 110
$OKyCyeTbCS HA BUCHOBKAX, 1110 3p06JieHi y
Npolleci CocTepeXXeHHs1, 06pa3 AKUU CKJa-
JleHO Ha OCHOBI NEeBHUX XapaKTEpPUCTHUK
pisHuUXx 006’ekTiB. YacTo $OKycyBaHHS Iie
Ha3uBalwTb «To4yka 30py» (Point-of-View,
POV). l'osi0oBHa mpob6JsieMa 1bOTO eTamy -
YHUKHYTH  KOTHITUBHHUX  BUKPHUBJIEHb
«TOYOK 30py». 3aBXKJW NaM sATalTe, 110 iH-
dopmalis 3 9K0H0 MU NpaL0EMO, BUOIPKU
SKi HaM JIOCTYMHI Bifo6pakaloTh He BCHO
KapTHUHy, a JiMlle Te 10 MU OTpUMaJH i
COpuiHANAU. BignoBigHO moTpi6GHO BMITHU
BUXOJUTH 3a Li paMKH, BpPaxoByHTe, W10
JaHl IKi € B HAssBHOCTI 3aBXX/ M HENOBHI, a
1le HEMUHYYe BeJie 10 Pi3HOr0 poAy BUKPHU-
BJIEHbD.

IcHyrOTb pi3HOMaHITHI MeTOoAM Ta iH-
CTPYMEHTH MOIIYKY ifiel cepes IKUX BapTO
BUIJINTY HACTYIIHI:
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Ideation at the early stage of a business
is therefore very important as it sets the
direction of the company, helps identify
risks and opportunities, attracts investment
and partners, promotes efficient use of re-
sources and stimulates creativity and inno-
vation.

Ideation is the process of combining
rational thoughts and emotions based on
established constraints, providing context
and considering unrelated ideas.

What are the different
methods of idea generation?

- All existing methods of idea genera-
tion are based on the principle of focusing.
At this stage, the project concept becomes
clearer, all the information collected is
combined to form a complete picture,
where the main object of the idea is deter-
mined. During focusing, conclusions are
drawn based on the collected data and an
empathetic approach is used to create a
concept that will be implemented in the
project.

The essence of focusing is to formulate
a question that should be related to the
problem. It is a statement that focuses on
the conclusions drawn from observation,
an image that is based on certain charac-
teristics of different objects. Focusing is
also often called Point-of-View (POV). The
main problem at this stage is to avoid cog-
nitive distortions of the «points of view».
Always remember that the information we
work with, the samples we have available
to us do not reflect the whole picture, but
only what we have received and perceived.
Accordingly, you need to be able to go be-
yond this framework, take into account that
the data available is always incomplete, and
this inevitably leads to various kinds of dis-
tortions.

A variety of techniques and instruments
are available for the purpose of identifying
ideas. Among these, the following are wor-
thy of particular mention:
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1. Mo3koBui mrypm (brainstorming).
Mo3koBul WITYpM 6a3yeTbCS HA BiIbHOMY
0OMiHi ifesAMHU y rpyni jawogei. Y 1npoMmy
NpolLleci KOXKeH YyYaCHUK BUCJIOBJIIOE Oy /b-
dKi ifgei, ki NpUxXoAsaTh WOMY Ha AYMKY,
He3aJIeKHO BiJl TOro, HaCKiJIbKM BOHH 37a-
I0TbCI HE3BMYHMMHU ab0 HeJOLiJIbHUMHU.
['on0BHA MeTa MoJsAiTa€ B TOMY, {006 CTUMY-
JIIOBAaTH KpeaTUBHE MUCJIEHHS | BUPOOJIeH-
HsI BeJIMKOI KiJIbKOCTI if1eH, 3 IKUX MOXKHa
6yJsio 6 BUOpaTH HaMKpauli. MeTo nepes-
0aya€e HasgBHICTh TAaKWUX eTalliB: IiJrOTOB-
Yyui; reHeparnii iged; aHasidy ¥ OILiHKU
imen.

IcHye [JekibKa MeTOZiB MO3KOBOTO
HWITYpMy Ta Woro Moaudikanin:

KJaCUYHUH MO3KOBUH HITYpM;

— QaHOHIMHHM MO3KOBHH LITYpM;

—  JUJAaKTUYHUN MO3KOBUH LITypM;

—  JeCTPYKTHUBHO-KOHCTPYKTHBHUHA MO3-

KOBUH HITypM;

— TexHiKa TBOp4YOi ciiBIIpali.

AHOHIMHUTl Mo3kosull wmypm. be3noce-
peiHbO MO3KOBUU LITYPM NNPOBOJUTHCA 10
3acifaHHA. YYacHUKIB IPOCATb CHOPMYIIIO-
BaTU Ta 3allMCaTH BCi ifel, AKi CTOCYOTbhCA
npo6JsieMHy, Ha apKylli namnepy i BiagaTH ix
BefydyoMy. Bepyuni npepcrasise igei no-
CJIiIOBHO, He HAa3MBalO4YM aBTOPIB, a rpyna
PO3BUBAE i BAOCKOHAJIIOE 11i ifiel.

Hudaxkmuyunuil Mo3kosutl wmypM (TexHika
JlitTa). /lo novyaTKy 3acilaHHs1 IOCTaHOBKaA
npo6JieMU TOYHO BiZjloMa TiIbKU BEZy4OMY,
KWW MiABOAUTH YYAaCHUKIB [0 MpoOIeMU
IIOCTYNIOBO NPOTArOM, AK INpaBuUJO, cepil
3aciflaHb: CIOYATKY iX 3HAHOMJISITh JIMIIE i3
3araJlbHUMHU acrneKTaMu npoodJieMu, HaJjasi
JlofaTKoBa iHpopmMalliss BUBOAUTBCS MOCJi-
JIOBHO, BHACJIi/IOK 4OTO Mpob6JsieMa BUPilLy-
€TbCH MOBHICTIO.

JecmpykmugHo-KOHCMPYKMU8HUll Mo3-
Kosuli wmypMm. MO3KOBUM WITYpM MpPOBO-
JAUTbCA ABOMa eTanaMu. Ha nepimomy eramni
BUCBITJIOIOTBCA BCi BaJU iCHYH4YOro pi-
HIeHHS Npo6JieMHy, a Ha IPYroMy BeJeThCs
NOLIYK HOBUX, KpalUX iZjen.

0,
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1. The process of brainstorming is
based on the free exchange of ideas in a
group of people. In this process, each par-
ticipant is encouraged to express any ideas
that come to mind, regardless of how un-
usual or impractical they may seem. The
primary objective is to stimulate creative
thinking and generate a substantial number
of ideas from which the most suitable can
be selected. The method comprises three
stages: preparatory, idea generation, and
analysis and evaluation of ideas.

There are a number of different meth-
ods of brainstorming and various modifica-
tions of this process.

The following methods of brainstorm-
ing have been identified:

— Classic brainstorming

— Anonymous brainstorming

— Didactic brainstorming

— Destructive and constructive brain-

storming

— Creative collaboration technique

Anonymous brainstorming. The actual
brainstorming takes place before the meet-
ing. Participants are asked to formulate and
write down all ideas related to the problem
on a piece of paper and give them to the fa-
cilitator. The facilitator presents the ideas se-
quentially, without naming the authors, and
the group develops and improves these ideas.

Didactic brainstorming (Little’s tech-
nique). Prior to the meeting, the problem
statement is known exactly only to the fa-
cilitator, who brings the participants to the
problem gradually over a series of meet-
ings: at first, they are introduced to only the
general aspects of the problem, then addi-
tional information is presented sequen-
tially, as a result of which the problem is
solved completely.

Destructive and constructive brain-
storming. Brainstorming is conducted in
two stages. The first stage highlights all the
shortcomings of the existing solution to the
problem, and the second stage is spent
searching for new, better ideas.
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Texnika meopuoi cnienpayi. [lpy oMy
MeTOo/Jii rpynoBa pob6oTa 3MIHIOETbCA Ha
iHauBigyanpHy. CnodaTky mnpotaroMm 10-
15 XB. NpOBOAUTBLCA TPyHOBUM MO3KOBUH
wTypM. [loTiM y4YacHUKM IHAMBIAYaJIbHO
(5-10 xB.) 064yMyIOTh MpPOGJIEMY, 3AMUCY-
IOTh HOBI ifiei. BJOCKOHaA/I0I0Th BUCJIOBJEHI
B IIpo1eci AUCKYCil IPOMO3UILLil.

2. SCAMPER. € npocTtumM, ajie NOTYX-
HUM IHCTPYMEHTOM JJi PO3BUTKY Kpea-
THUBHOCTI, SKMU MO>Ha JIETrKO iHTerpyBaTHu
B Oi3Hec-mponecy abo HaB4YaJibHI Mporpa-
MU, CIIPUAIOYM IHHOBALIAM i NigBUILLEHHIO
epeKTUBHOCTI po6OTH.

Meton SCAMPER! 6yB po3pob6JieHUI
aMepUKaHCbKUM ¢axiBleM y ranaysi kpea-
TUBHOI0 MUcCJeHHs bo6oM Ebepisie y 1970-x
pOKaxX §IK OCBITHiIM iHCTPyMeHT AJis CTy-
JeHTIB. Horo ocHoBa NoKJajJeHa Ha ijel
Anekca Ocb6opHa, IKMH MpomaryBaB «MO3-
KOBUH LITYpM» Ta PO3POOUB KOHIEMILi0
«TBOPYOI0 po3B’sA3aHHsA NpobieM». Oc60pH
CTBOPUB CIIMCOK IIepeBipOYHUX NUTAHD, AKI
MOTJIM 6 JOMOMOITH Yy BHUSIBJIEHHI HOBHUX
ineil. E6epsie cucteMaTHU3yBaB 1iji NUTAHHSA
B abpeBiaTtypy SCAMPER, sika fomomarae
JIETKO 3aMaM’iTaTU KOXKEH 3 KPOKIB METO/y.
[Io cyTi Ha3Ba MeToay - Lie abpeBiaTypa,
po3mndpoBKa KO BUIJISJIAE K MUTAHHS
ski ctBopuB bo6 Ebepuie:

— S (Substitute) - 3aminuTu. lllo MoxHa

3aMiHUTH y IpoAYKTi abo npoueci?
— C(Combine) - noeaHaTu. fki eieMeHTH
MOXKHa 00’€ZHATH /A CTBOPEHHS HO-
BOTO NPOAYKTY?

— A (Adapt) - aganTtyBaTH. UM MOKHa
aZlanTyBaTH ab0 BUKOPHUCTOBYBATHU
BKe iICHy104i pilieHHA?

— M (Modify) - mogudikyBaTu. Yu MoKHa

3MiHUTHU GOpPMY, KOJIIp, PyX NPOAYKTY?

— P (Put to another use) - BUKOpHUCTaTH

no-iHuomy. Y1 MoXKHa NPOAYKT BUKOPH-
CTOBYBATH iHaKIIle abo y iHIIMX yMOBax?
— E (Eliminate) - BukstounTu. lllo MoxHa
BUKJ/IIOYUTH 260 CIPOCTUTU?
— R (Reverse) - peBepcyBaTu. Yu MoKHa
3MiHUTHU NOPSAA0K MpoIeciB a6o 3MiHU-
TH W0Ch HA NPOTUJIEKHE?
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The technique of creative collaboration.
This method entails the replacement of
group work with individual work. The ini-
tial phase of the process involves a group
brainstorming session, which lasts between
10 and 15 minutes. Subsequently, partici-
pants are required to engage in individual
reflection and ideation for a period of five to
ten minutes. Furthermore, the suggestions
made during the discussion are improved.

2. SCAMPER is a simple but powerful
tool for developing creativity that can be
easily integrated into business processes or
training programmes, promoting innova-
tion and increasing work efficiency.

The SCAMPER method was developed
by American creative thinking expert Bob
Eberle in the 1970s as an educational tool
for students. It is based on the ideas of Alex
Osborne, who promoted brainstorming and
developed the concept of «creative problem
solving». Osborne created a list of checklist
questions that could help identify new
ideas. Eberle systematised these questions
into the acronym SCAMPER, which helps to
easily remember each of the steps of the
method. In fact, the name of the method is
an abbreviation that looks like the ques-
tions Bob Eberle created:

— S (Substitute) - to replace. What com-
ponents can be substituted in a product
or process?

— C (Combine). What elements can be
combined to create a new product?

— A (Adapt). It is necessary to ascertain
whether existing solutions can be adapted
or utilised.

— M (Modify) - Modification. It would be
beneficial to ascertain whether it is pos-
sible to alter the shape, colour, or
movement of the product.

— P (Put to another use) - to utilise the
product in a different manner. Is it pos-
sible to utilise the product in a different
manner or under different conditions?

— E (Eliminate). What aspects of the prod-
uct can be eliminated or simplified?

— R (Reverse). It is possible to reverse the
order of processes or alter something
to the opposite.
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[leit MeTOZ € 0COGJIMBO KOPUCHUM NIPHU
IIYKaHHI HOBUX LJIAXIB JJIA MOKpaLleHHA
iCHyl0OYMX NpOAYKTIB ab0 MNpUAYMYBaHHI
HOBMX CIIOCOOIB BUKOHAHHA 3aBJaHb. BiH
CTUMYJIIOE KPUTUYHE MUCJIEHHA Ta AOIO-
Mara€ MnorJIAHYTU Ha 3BUYHI pedi mifg Ho-
BUM KyTOM.

3. MeTtopa, acouioBaHHA iaeu. basy-
€ETbCA HA BUKOPUCTAHHI MOXJIWBOCTEN
OpraHiB 4yTTs JIIOAWUHU (CIyXY, 30pY, AOTU-
Ky) Ta Il po3yMoBUX 3/ii6HOCTel [ dop-
MyBaHHS IWIyKaHUX ifel. Crnocrepirawyy,
C/yXal4yu abo BiluyBalOYU TOW YU TOU
peasbHUN 06’€KT, JIIOJMHA 3/]JaTHA BifjikTH
BiZi Mloro o6pa3y i yABUTHU c06i iHIIKH, 1110
Ma€ MeBHY MOJiOHICTh, ajie MPUHIUIOBO
pisHUTbCA Bij Hboro. [loB’sizaHa 3 pum
opuriHasibHa Ta I[iHHA iJes QikcyeTbcs i
BUKOPHUCTOBYETHCA AJI4 NOLAJNBIIOTO Ompa-
nroBaHHd. [lix yac cnocrepexxeHHs1 i op-
MYBaHHA el aHaJi3yHTbCA BJIACTHUBOCTI
peasbHOTO Ta yABHOro 06’ekta. Ha mixcrasi
JIOTIYHUX pO3AYMIB I NPAMOro IOPIiBHIO-
BaHHS LIUX BJIACTUBOCTEN NMPUUMAIOTh He-
06xifiHi pimeHHs. fIcHa piy, 110 1el npouec
nepeabaya€e HassBHICTb TOYHUX BiJNOBien
Ha HU3KY KOHKPETHUX MNUTaHb. 3’SCOBY-
I0TbCs, 30KpeMa, MepeBard Ta HeJOJIKU
KOHCTPYKTUBHOTO BWKOHAaHHA  TOBapy,
MOXJIMBOCTI MOr0 BUKOPUCTAHHSA 32 HOBUX
yMOB a60 3/1ilicCHEeHHs MaclITabHoi (36i/1b-
nmeHoi, 3MeHIleHoi) MoAudikalii BUPOOY.
BUBYalOTbCA TaKOX MOXJIUBOCTI 3MiHU
30BHIIIHBOTO 0OPMJIEHHS], KOMIIOHYBAaHHS
a60 NpUHIMUIIIB Ail BUpOOY, 3aMiHU MaTepi-
aJiiB Toulo. BigmoBizi HA 1l TMTAaHHSA Jal0Th
3MOTy CTBOPUTH 06pa3 MaWOYTHbOTO
00’eKTa.

4., MeToj reHepyBaHHs igeu. basy-
€TbCA Ha CUCTeMaTH3aLil JaHUX 040 po3-
BUTKY [EBHOr0 BHUJY TOBAapy B MUHYJIOMY
Ta Ha JIOTIYHOMY aHaJi3i UUX JaHUX [
BU3HA4YeHHS MOJIMBHUX HAaNPSIMKIB PO3BU-
TKY NPOAYKTY B MarbyTHbOMY. [lomnpeHu-
MU 3acob6aMU reHepyBaHHS € JiiarpaMu Ta

0
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This method is particularly useful when
looking for new ways to improve existing
products or come up with new ways to do
things. It stimulates critical thinking and
helps you look at familiar things from a
new perspective.

3. The method of associating ideas is
based on the use of the human senses
(hearing, sight, touch) and mental abilities
to form the ideas sought. Observation, audi-
tory perception, or tactile sensation of a
tangible entity enables the individual to
disassociate from its representation and to
conceptualise an alternative entity that shares
certain characteristics with the original but
is fundamentally distinct. The resulting
original and valuable idea is duly recorded
and subsequently utilised for further devel-
opment. During the observation and forma-
tion of an idea, the properties of a real and
imaginary object are analysed in order to
ascertain their similarities and differences.
Based on logical reasoning and a direct
comparison of the properties in question,
the necessary decisions are made. It is evi-
dent that this process necessitates the pro-
vision of precise responses to a number of
specific questions. In particular, the advan-
tages and disadvantages of the product’s
design, the possibility of using it under new
conditions or making large-scale modifica-
tions to the product are identified. Further-
more, the potential for modifying the
product’s appearance, layout, or operational
principles, as well as the possibility of
replacing materials, is also investigated.
The responses to these inquiries facilitate
the generation of a prospective representa-
tion of the future object.

4. Idea generation method. It is based
on the systematisation of data on the devel-
opment of a certain type of product in the
past and on the logical analysis of this data
to determine possible directions for the de-
velopment of the product in the future.
Common tools for generating ideas include
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MaTpuli ilel, TaKk 3BaHa MO3KOBa aTaka
(MeTos «MO3KOBOTO LITYypMYy»), EBPUCTUYHI
MeToau. MeTo/ reHepyBaHHA 3 JOIIOMOIOI0
JliarpamMu ifel nepejbayae BUKOPUCTAHHS
BiAnoBigHOro rpadiyHoro mMaTtepiany, KU
CUHTE3YE MUHYJIMU [JOCBiJi CTAaHOBJIEHHS
Ta PO3BUTKY TOrO BUJAY TOBaApy, L0 pO3-
rJg4aeTbcs. MeTo/; reHepyBaHHSA 3 BUKO-
PUCTAHHSIM MaTpUlli ifled MoB’s3aHUM i3
NPOHUKHEHHAM y MopdoJioriio (ckaaj Ta
CTPYKTYpy) BupoGy. Moro BBaxaoTh mpo-
AYKTUBHILIMM, OCKIJIbKA BiH Ja€ 3MOry
OTpUMATH OUIbIIY KiJIBKICTh KOMOGIHAIN
izlen, y TiM ynci aibTepHaTUBHUX. OCTaHHE
CIIpUSA€E 3HAXO/PKEHHIO NPUHIUIIOBO HOBUX
pilleHb.

5. Mopdouioriyauii aHastis. Lleii meTo
I'PYHTYETbCA Ha MOOYyZ0BI MaTpHLi Xapak-
TEPUCTUK O00’€KTa NPOrHO3yBaHHA Ta IX
MOXXJIMBUX 3HAUY€Hb 3 HACTYNIHUM Iepebu-
paHHAM 1 OLHIOBAHHAM BapiaHTIB CIOJIY-
YeHb LIMX 3HaYEHb.

Bin peasisyeTbcsi Ha OCHOBI MO6GY/0BU
TaK 3BaHOr'0 MOPOJIOTIUHOTO 6JIOKY, IKUH
OyJi0 3apONOHOBAHO MIBENIIAPCHKHUM BUe-
HuM ®pir LIBikki B kiHLi 50-X pokiB.

[Ipoyeaypa mopdoJsiorivHoro aHasuisy —
e MOCJiJJOBHE MepeObUpPaHHS MOXJIUBUX
CHOJIy4YeHb Pi3HUX XapaKTepUCTUK (y Ha-
IOMY NpUKJIaJl - pi3UYHUX NPUHLUIIB Ta
TeXHIYHUX pillleHb).

[TocnigoBHiCTh eTamniB MopdosioriyHoro
aHaJIi3y Taka:

— Tmnpob6JieMa ONUCYETHCS B IiIoMy (3K0/Hi

pillleHHSl He IPONOHYIOThCA);

— npob6JseMa pO3KIAZAEThCI Ha KiJbKa
KOMIIOHEHTIB (HampukJ/aJ, BU3Haua-
I0TbCsS TNapaMeTpu o6’ekta — dopmMma,
MaTepiaJ ynakoBKH, BMICT);

— U1 KOXKHOT'O ITapaMeTpa MPOTOHYEThCS
KiJIbKa MOXJIUBUX BapiaHTIB (BigoMux i
THX, AKI MOKU 10 He BUKOPHCTAHO B
NpeJCTaBJeHUX Ha pPUHKY TOBapax).
[Ipy LbOMY CKJIQIAa€ETHCA MATPULS, TaK
3BaHUN MOpPQOJIOTIUHUM ALUK, Y Mep-
IIOMY CTOBIYMKY SIKOI NepeJsiyeHo BCi
napaMeTpH, a IpaBopyd y TOMY K psj-
Ky — aJIbTepHATUBHI pillleHHH;
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diagrams and matrices of ideas, the so-
called brainstorming method, and heuristic
methods. The method of generating ideas
using a diagram involves the use of appro-
priate graphic material that synthesises the
past experience of the formation and deve-
lopment of the type of product under con-
sideration. The method of generating ideas
using an idea matrix is associated with
penetration into the morphology (compo-
sition and structure) of the product. It is
considered to be more productive because it
allows for a greater number of combinations
of ideas, including alternative ones. The latter
helps to find fundamentally new solutions.

5. Morphological analysis. This method
is based on the construction of a matrix of
characteristics of the forecasting object and
their possible values, followed by the selec-
tion and evaluation of combinations of
these values.

The method is based on the construc-
tion of a morphological block, which was
proposed by Swiss scientist Fritz Zwicky in
the late 1950s.

The procedure of morphological analy-
sis is a sequential search for possible com-
binations of various characteristics. In our
example, these characteristics include
physical principles and technical solutions.

The sequence of stages in morphologi-
cal analysis is as follows:

— the problem is described as a whole (no

solutions are proposed);

— the problem is decomposed into several
components (for example, the parame-
ters of the object are determined -
shape, packaging material, contents);

— for each parameter, several possible
options are proposed (known and those
that have not yet been used in the prod-
ucts on the market). This creates a ma-
trix, the so-called morphological box,
with all parameters listed in the first
column and alternative solutions in the
same row on the right;
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DEEPTECH STARTUP: " m DEEPTECH STARTUP:

— TapaMeTpHU N aJbTepHATHUBHI pillleHHA
KOMOGiHYIOTbCS (KOXKHe pillleHHS CKJIa-
JIAETbCS 3 Habopy, sKe BUMAarae 1o oJ-
HOMY BapiaHTy 3 KOXKHOTO ITapaMeTpa);
BUOUPAETbCS Ta peai3yeEThCs OINTH-
MaJibHe, 3 Toryisgay Gipmu, pileHHs.

MeTon MopdoJsioriyHOro aHasily Ayxe

KOPHUCHHUM /i1 IPOEKTyBaHHS HOBHUX BUPO-
0iB, a TaKOX /11 BU3HAYEHHS MOXKJIUBOCTI
MaTeHTYBaHHA OCHOBHUX IMapaMeTpiB 3
METOH «3abJIOKyBaTH» BUHAXOAH, SIKi MoO-
KYTb 3'IBUTHCA Y MallOYTHbOMY, i IepEKPUTH
KOHKypeHTaM LIAX A0 iMiTauil iHHoBaljl.

6. CuHeKTHKa. lle gilicHO pe3yabTaTu-
BHUUM MeTOJ MOLIYKy ifieil, po3pobJsieHuit
BinbsamoMm ['opZioHOM, AKHH CIpIMOBaHUU
Ha CTUMYJIIOBAaHHA Ta PO3BHUTOK TBOPYOTO
MucaeHHd. lleit MeToJ; 6a3yEThCS HA BUKO-
pUCTaHHiI pi3HOMaHITHUX aHaJIOTiH, MeTa
SIKMX — BUPILIMTH NP0O6JIEeMU Ta 3HAUTU HOBI
ifel MIIXOM mepeHeceHHsI KOHLEMNLi abo
eJIeMeHTIB 3 0JHOI0 KOHTEKCTY B iHLIHM.

CHMHeKTHKa — NOIIYK i/jed HOBUX TOBa-
piB Ha OCHOBI BUKOPUCTAHHSI aHaJIOTIH 3
iHmux cpep KUTTSA. B OCHOBY CUHEKTHUKU
NOKJIaZleHO MO3KOBHM LITYpPM, IO y4acTi B
SIKOMY 3alpouyoTh ¢axiBiiB pi3HUX chep
AigsnbHocTi. I'pyna Big ogHOro WITYpMy [0
IHILIOT0 HAKONIUYYE AOCBiJ BUPILIeHHS IIPO-
6s1emMu. OCHOBHI NPUIOMH, IKi BUKOPHUCTO-
BYIOTbCA B CHHEKTUYHOMY LUTYypMi, 3aCHO-
BaHI Ha aHaJIOTiI:

— npsAMii (9K BUpiMIYIOTbCA 3aBJaHHS,

CX0Xi Ha faHi);

— ocob6ucTii (cnpobyiTe yBiHTH B 00pa3
JlaHOTO V 3aBJlaHHI 06’eKTa i BUCJIIOBU-
THUCA 3 1[i€l mo3umii);

— CUMBOJIIYHIK (JaliTe obpa3He BU3Ha-
YeHHs CyTi 3aB/laHHA);

— JaHTacTUuHiN (AK Le 3aBJaHHA BUDi-
IIWJIK 6 Ka3KOBi mepcoHai).

Anasorii  Bimob6pakaloTb HpPUPOJHE
IparHeHHd JIIAWHW [0 HacJaiAyBaHH4,
TOOTO /10 BiATBOPEHHSI Y BUOOpAX 0COOJIU-
BOCTEM IpeJMeTiB, NIpOLeciB i ABUIL OTO-
YeHHsl, a TaKOXX PO3yMOBHUX 3Ji6HOCTeH i
$i3MYHUX BJIACTUBOCTEM BJIACHOTO Oprai-
3My. [IparHeHHs 0 BCTaHOBJIEHHS 1JeHTU-

— parameters and alternative solutions
are combined (each solution consists of
a set that requires one option for each
parameter); the optimal solution, from
the firm’s point of view, is selected and
implemented.

The morphological analysis method is a
valuable tool for the design of new prod-
ucts, as well as for determining the possibil-
ity of patenting key parameters in order to
«block» potential future inventions and
competitors from imitating the innovation.

6. Synectics. This method, developed
by William Gordon, is an effective approach
to idea generation. It is designed to stimu-
late and develop creative thinking. This
method is based on the use of various
analogies, which serve to transfer concepts
or elements from one context to another,
thereby enabling the solution of problems
and the generation of new ideas.

Synectics is the process of identifying
new product ideas through the use of
analogies derived from other domains.
Synectics is predicated upon a brainstorm-
ing session, during which experts from dis-
parate fields are invited to participate. As
the brainstorming sessions progress, the
group gains experience in solving the prob-
lem. The principal techniques employed in
synectic brainstorming are founded upon
the principles of analogy.

The techniques employed in synectic
brainstorming can be categorised into five
distinct categories:

— direct (how data-like tasks are solved);

— personal (attempt to enter the image of

the object given in the task and express
yourself from this position);

— symbolic (give a figurative definition of

the essence of the task);

— fantastic (how would fairy-tale charac-

ters solve this task).

Analogies reflect a fundamental human
tendency to imitate, or to reproduce the
features of objects, processes and phenom-
ena of the environment, as well as mental
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YHOCTI ¥ po36i>KHOCTi 06’€KTIB KMBOI NpHU-
pOJU i CTBOPIOBAHUX JIIOJAWMHOK 3HApAb
npaii CynpoBO/KY€E OCOOUCTICTIO Ha BCiX
eTanax TBoOpYoi AisgabHOCTI. Jllogu e u
JI0Ci LIYKAlTh aHaJoril MiDX JiiTakoM Ta
[ITaxOM, MaHIMyJIATOPOM Ta PYKOIO JIKOJAUHU,
KiOEpHETUYHUM MNPUCTPOEM | JIIOJCbKUM
MO3KOM. bepyuu 3arasioM, y3arajibHeHi eB-
PUCTUYHI MeTOJU aAHAJIOTIl 3aJIeXKHO Bif,
cnenudikd 06’eKTa HACAilyBaHHS MOAiJs-
I0Tb Ha /IBa KJach: MeTOJU Hac/i[lyBaHHS
00’€KTIB HEXKUBOI MPUPOAHU, METOAW HACJI-
JlyBaHHSI 00’€KTIB »KUBOI MPUPOAU (JIIOJUHU
Ta iHIMUX 610JI0TIYHUX iICTOT).

7. MeTon mnpeneaeHTy. Y cyd4acHiu
NpaKTULi reHepyBaHHSA iled LIMPOKO 3a-
CTOCOBYETbCA Liel MeTo/[. BiH mepexnbavae
BUKOPHUCTAaHHA B HOBOMY TOBapi opuriHa-
JIbHOTO ¥ ePpeKTUBHOTO QYHKIIOHAJbHOTO
NpUHLUIY, 110 OyB 3aCTOCOBAaHUH y morme-
peaHix Mmozensx. llle icHytoTb Moaudikanii
IbOr0 METOJAY TaKHWH K KOHCTPYKTUBHOI
NoJi6HOCTI (MPUHLMI MaTpHULi) NOKaaje-
HO B OCHOBY IIPOEKTYBaHHA TOBApIB, LIO €
reOMeTpPUYHOIO (JIiHIMHOM, MJIOLUHOK 260
00’'€MHOI0) aHAJIOTi€El0 BXKe iCHyHOUYHX. Y
TBOPYiM JisIIbHOCTI 3aCTOCOBYETHCS METOJ,
peinTerpatii, 1110 CIpUs€ CTBOPEHHIO HOBO-
ro CKJIaJJHOI'O TOBApy 3a aHaJIOTIEl0 3 Bij-
HOCHO mpocTuM. [l po3pobJsieHHS TOBa-
pPiB COKUBYOTrO NPU3HAYEHHA JYyKe 4acTo
BUKOPUCTOBYETHCS METOJ, ceBLoMopQisa-
nii. 3a MM MeTOA0M CTBOPIOITbH BUPOOH,
sKi 32 GopMOI0 aHAJOTIUHI iICHYIOYHM, asie
MaloTh iHIIe QyHKI[iOHa/bHe NMpPU3HA4YeH-
HA. MeTOo TaKoro TOBapy € CTBOPEHHA XU-
OHOro ysBJIEHHSl L[0JI0 MOr0 CHpPaBXHbOI
¢yukuii. Hanpukiaz, aBTopydka y BUTIAA]
rBi3JiKa, 3ala/IbHUYKA-IiCTOJIET, paionpHu-
WMad-raMaHellb.

[InpoKO 3aCTOCOBYIOTHCA AJis TeHepy-
BaHHA ilel MeTo/H, 1110 MMOB’sA3aHi 3 HaCJi-
JlyBaHHS 00’€KTiB »kuB0I npupoau. Hanpu-
KJIaJl, MeTo/Ji najieobioHiku 6Gepe 3a mpo-
TOTUIIM [JI1 HOBUX TOBApiB CHUJIyeTH BHU-
KONHUX TBapuUH (HampuKJ/IaZ, KPOKYHOUUU
eKcKaBaTop abo resikonrep).
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abilities and physical properties of one’s
own body, in one’s choices. The desire to
differentiate between objects of living na-
ture and human-made tools is a constant
presence throughout the creative process.
The search for analogies between different
entities, such as an aeroplane and a bird, a
manipulator and a human hand, or a cyber-
netic device and a human brain, continues.
In general, heuristic methods of analogy
can be divided into two classes, depending
on the specific characteristics of the object
being imitated. These include methods of
imitation of inanimate objects and methods
of imitation of living objects, which include
humans and other biological creatures.

7. The method of precedent. This
method is widely used in modern idea gen-
eration practice. It involves the use of an
original and effective functional principle in
a new product that has been applied in pre-
vious models. There are also modifications
of this method, such as the constructive
similarity (matrix principle), which is based
on the design of goods that are geometric
(linear, planar or volumetric) analogues of
existing ones. In creative activities, the re-
integration method is used to create a new
complex product by analogy with a relatively
simple one. The pseudo-morphisation
method is often used to develop consumer
goods. This method is used to create prod-
ucts that are similar in shape to existing
ones but have a different functional pur-
pose. The purpose of such a product is to
create a false impression of its true func-
tion. For example, a fountain pen in the
form of a nail, a lighter-pistol, a radio-
wallet.

Methods related to imitation of wildlife
objects are widely used to generate ideas.
For example, the paleobionics method uses
fossil animal silhouettes (for example, a
walking excavator or helicopter) as proto-
types for new products.
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MeTtoj; 6ioapxiTEKTypu BHKOPHUCTOBYE
JUIS1 HOBUX TOBapiB ¢OpMHU Ta NponopLiii, Bjia-
CTUBI 06’€KTaM >KMUBOI IPUPOJAU (HAPUKJIAL,
paZiaTopy oOIaJIlOBAaHHSA, OTOpPOXi Ta iHIIl
KOHCTpyKIii). [IpoekTyrouyn ToBapH, fKi
HITY4YHO Bi/ITBOPIOIOTH QYHKIii, HpUTaMaH-
Hi JIIOJIUHI, BAKOPUCTOBYIOTh MeTO/, OioKi-
OEepHETHUKU.

OcTaHHIM YacoM y JOCAIJHULBKIN paK-
THULi LIMPOKO 3aCTOCOBYIOTbCS METOAU b6io-
HIKM — HayKH, L0 BUBYAE 3aKOHOMIpPHOCTI i
NPUHLMOM (YHKI[IOHYBaHHA »KUBOTO Opra-
Hi3My 3 METOI CTBOPEHHH WITYYHUX TeXHi4-
HUX cUCTeM. ABTOMaTU30BaHI CUCTEMH, 110
CaMOHABYalOTbCSA, POOOTO TeXHIYHI NpH-
CTpOI, IPUCTOCYBAHHA AJis PO3Ii3HABaHHA
0o06pasiB - Ije Jajeko He MOBHUM NepeJsiik
cdep 3acTocyBaHHs 6I0OHIYHUX AJITOPUTMIB.

8. MeTop iHBepcii. Binirpae BaxiuBy
pOJIb y MOIIYKY iied HOBUX ToBapiB. BiH ne-
pe/ibavya€ MoLIyK pillleHb Y HapsiIMKax, Mpo-
TUJIEXKHUX 3araJIbHOBU3HAHUM [1JI aHAJIOTi-
yHUX 00’ekTiB. Hanpukiag, metos iHBepcii
po60o4ux MaTepiasiB i pe4oBUH Nepesbayae
3aMiHy TpaJMLiMHUX iXHIX BUJIB Ha HeTpa-
aunidgi. lle 3abe3nedye MOX/IMBICTb BUKO-
HaHHS TOBAapOM HOBUX QYHKIiN abo 306i1b-
11y€ KOro KOpUCHicTb. MeToz iHBepcii ¢pop-
MU 00’€KTa mepepbayae 3MiHy ekcrjayaTa-
L[IMHUX BJIACTUBOCTEU TOBApy yepes BiAXU-
JIEHHd BiJ, TpajuLiiHux pimeHb. Hanpu-
KJIaJl, JiTaK 3 KpWJIaMH, L0 CKJIAJAKThCH,
KaTep Ha MiBOAHUX Kpuaax. AKio noTpio6-
HO OZJHOYACHO OpaTH |0 YBaru cylnepev/u-
Bi BUMOT'M 10 KOHCTPYKTUBHUX MaTepiaJis,
TAKO 3aCTOCOBYIOTb METO/], iHBepCil.

9. Gamestorming (reiiMmcTopMiHr). lle
Habip MpakKTUK JJid NoJiermeHHs iHHOBa-
L[l y AiJIoBOMY CBiTi. Begyuyui cnpssMoBYye
rpymny A0 IeBHOI MeTH LIJIAXOM I'PH, CTPYK-
TYpPOBaHOI LiAJIBHOCTI, AKa Ja€ 3MOTY MUC-
JIUTHU BIJIBHO, HABITh rpanauBo. ['eiMcTOp-
MIiHT — HeOJIOTi3M PO BUKOPUCTAHHA irop
A «MO3KOBOIO IWITypMy». Irpu MoxHa
po3raAajaTu dAK aJbTepHATUBY CTaHAApPT-
HiM Ai10BiM 3ycTpidi. BisbuiicTse irop BKIIO-
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The bio-architecture method uses the
shapes and proportions inherent in wildlife
objects (e.g., heating radiators, fences, and
other structures) to design new products.
The biocybernetics method is used to de-
sign products that artificially reproduce hu-
man functions.

Recently, the methods of bionics, a sci-
ence that studies the laws and principles of
the functioning of a living organism in or-
der to create artificial technical systems,
have been widely used in research practice.
Self-learning automated systems, robotic
devices, and pattern recognition devices
are just a few of the areas where bionic al-
gorithms are used.

8. Inversion method. The inversion
method is a crucial technique for the gen-
eration of novel product ideas. T It involves
finding solutions in directions opposite to
those generally accepted for similar objects.
For example, the method of inversion of
working materials and substances involves
replacing traditional types with unconven-
tional ones. This enables the product to
perform new functions or increase its useful-
ness. The object shape inversion method in-
volves changing the operational properties
of a product by deviating from traditional
solutions. For example, an aeroplane with
folding wings or a hydrofoil boat. If you need
to simultaneously take into account con-
flicting requirements for structural materi-
als, the inversion method is also used.

9. Gamestorming. This is a set of prac-
tices designed to facilitate innovation in the
business world. The facilitator guides the
group towards a specific goal through a
game, a structured activity that allows for
free thinking, even playful thinking. The
term «gamestorming» is a neologism that
refers to the utilisation of games for the
purpose of brainstorming. Games may be
considered an alternative to the conven-
tional business meeting. The majority of
games involve between three and twenty
individuals, with each game lasting be-
tween fifteen minutes and an hour and a
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yae Big 3 go 20 oci6 i TpuBae Big 15 xBU-
JIUH [0 MiBTOPY roAWHU. ['pa nmpUsynuHsae
JlesIKi 3BU4alHi MPOTOKOJIU KUTTSA Ta 3aMi-
HIOE iX HOBMM HAbOpOM MpPaBUJI B3aEMOZI.
Irpy MOXyTb BUMaraTu JeKijJibKa peKBi3u-
TiB, TAKUX AK JIMIIKI HOTATKY, IJIaKaT, Map-
KepH, BUINAAKOBI 3HIMKHU 3 XKypHaJIiB ab0 Ay-
MKH PO NMPOBOKallito 06’ekTiB. HaBuyku rpu
BKJIIOUAIOTh B cebe 3a/jlaBaHHSl 3alWTaHb
(BiAKpUTTS, yNpaBJliHHSL, eKCIEPUMEHT, 3a-
KPUTTS), CTPYKTYPYBaHHS BEJIMKUX Jiarpam,
€CKi3iB izel, 3/UTTS CJIiB 1 MaJIIOHKIB Ha Bi-
3yaJibHy MOBY, a TOJIOBHe, iMIpoOBi3alid,
1106 BUOpaTHU i NPOBECTH BiANOBIAHY I'py
abo BUHAWTU HOBY.

['eMCTOPMIHI BUKOPUCTOBYETHCA [Jifl
BUBYEHHH J[0CBily KOpHUCTyBayiB, MapkKe-
THUHTY COLiaJIbHUX Mepex, iHHOBalil, po3-
POOKU MPOAYKTY.

10. InTepB’10 Ta cnocrepexeHHs. Bin-
HOCUTbCA [0 MeTOAIB IHAUBiAyaJlbHOI
reHepauii igzed. Hampamy cninkyurtechb 3
NOTEHI[INHUMU KOpPUCTyBayaMu abo cmo-
cTepiraitTe 3a HUMH, 106 3pO3yMiTH iXHi
notpebu Ta mnpobaemu. lle gomomarae
BUSIBUTU «0OOJIi» KJII€EHTIB, Ha AKi MOXKHa
3HAWTH pillleHHS.

KoxeH 3 ux MeTo/liB Ma€ CBOI nepeBa-
rd i BiANOBiJHI C/J1abKi CTOPOHU MpPO Te B
X0/l po60TH 260 TBOPYOI AisdJIbHOCTI BapTO
CcrpobyBaTH ycCi 3 mepesiiyeHUX METO/iB.
3BepTaeMo yBary Ha Te L0 LIUM IepesikoM
He BUYEPNYITHCA iCHYHYHU METOAU reHe-

pauii izeu.
? Yu icHyloms iHcmpyMeHmu

~.  nowyky a6o peanizayii ideti?

4 Tak gilicHo cyyacHe iHdopMaliliHe
cepeZiOBHIe [a/l0 HAaM BEeJHMKY KiIJIbKICTb
IHCTpYMEHTIB, MOUIYKY, lepeBipKU Ta pea-
Jizanii cBoix izen.

Po3rsissHeMo JiesIKi 3 HUX:

1. Google Trends? - 11e 6e3KOIITOBHUMN
IHCTpyMEeHT, SKWUH HaJlaE KOpHUCTyBayaM
MOXJIUBICTb BUBYATHU TEHJEHIIl MOLIYKO-
BUX 3anuTiB Ha Google. lleil iHCTpyMeHT
Jl03BOJISIE aHAJIi3yBaTHU 0OCATU MOIIYKOBUX
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half. The game temporarily suspends some
of the conventional norms and protocols of
everyday life, replacing them with a novel set
of rules for interaction. In addition to the
aforementioned elements, games may neces-
sitate the use of certain props, such as sticky
notes, posters, markers, random magazine
pictures, or thought-provoking objects. The
skills required for play include the ability to
ask questions (opening, controlling, experi-
menting, closing), the capacity to structure
large diagrams, the ability to sketch ideas,
the ability to merge words and pictures into
a visual language, and most importantly, the
ability to improvise in order to select and
play a suitable game or to invent a new one.
Gamestorming is employed in the study
of user experience, social media marketing,
innovation, and product development.

10. Interviews and observations. The
term «interviews and observations» refers
to the generation of ideas from individual
sources. It is recommended that potential
users be consulted directly in order to gain
an understanding of their needs and prob-
lems. This enables the identification of cus-
tomer issues that can be addressed.

[t is important to note that each of these
methods has its own advantages and re-
spective weaknesses. Therefore, it is advis-
able to attempt all of them during the
course of one’s work or creative activity. It
should be noted that this list does not rep-
resent an exhaustive account of the existing
methods of idea generation.

Are there any tools that can

be employed to facilitate
3 the identification

or implementation of ideas?

Indeed, the modern information en-
vironment has provided us with a plethora
of tools for the discovery, testing, and im-
plementation of ideas.

Let us now consider some of these tools

in more detail.

1. Google Trends is a free tool that en-
ables users to study trends in Google
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3allUTIB IO pi3HUX KJIHYOBUX CJIOBAaX Ta
dpazax, a TakoK BU3HAYaATH IX MOMYJsp-
HICTb NPOTATOM INE€BHOrO IepioAy 4acy, B
IIeBHOMY perioHi Ta MOBI.

OcHoBHiI MoxauBocTi Google Trends
BKJIIOYAIOTh:

— Ilowyk ma nopi8HAHHA K/AKY0B8UX CI8:
KopucTtyBaui MOXKyTb IIyKaTU KOHKpe-
THI KJIIOYOBI cjioBa ab6o ¢ppasu i mopis-
HIOBATH IXHIO NONYJAPHICTb HA OCHOBI
MOIIYKOBUX 3alHUTIB.

— AHaniz meHdenyili y uaci: Google
Trends Hajae MOXJIUBICTD Nepersja-
TH TeHJeHLil NOMyJspPHOCTI NOLIYKO-
BUX 3allMTiB NPOTArOM IEBHOIO Iepi-
O0/Zly 4Yacy, BKJIIOYAKYU [Jl€HHI, THUXKHEBI,
MICAYHI Ta pivyHi AaHI.

— Posnodin 3a pecioHamu ma mosamu:
KopucrtyBadi MOXyTb BHBYaTH MOIYy-
JIAPHICTD MOIIYKOBHUX 3allMTIB B Pi3HUX
perioHax CBIiTy Ta Ha pi3HUX MOBax.

— Ilog’sazani 3anumu: Google Trends Bka-
3y€ NMOB’sI3aHi 3aMUTH, SIKi YacTo IIyKa-
I0ThCSl Pa3oM 3 06pPaHUMH KJIHYOBUMH
ci1oBamu a6o ppaszamu.

— HosuHu ma nodii: IHCTpyMeHT HaJa€
indopmariito mpo nomnyssspHi TeMu Ta Mo-
Jii, AKi BIVIMBAIOTh Ha OIIYKOBI 3alIUTHU.

Google Trends moxke OyTHU KOPUCHUM

JUIs1 6araThoX IiiJied, TaKUX K MapKeTHUH-
rOBI JOCJiKEeHHd, aHa/li3 KOHKYpPeHTHOI
CUTYyallil, BU3HAYEeHHH NONYJAPHUX TEM Ta
TEeHJEeHIil y MeBHUX rajay3sax Ta 6ararto
iHmoro. llel iHCTpyMeHT HaJa€ MOKJIU-
BICTb 3pO3yMITH, 10 LiKaBUTb ayJUTOPiI0
B [HTepHeTi Ta ki TeMU a60 NPOAYKTHU MO-
KYTb OYTH NONYJIAPHUMH Y MAaOYTHbOMY.

2. MindMeister. OHJlalilH iHCTpyMeHT
JUI1 MalHAMENIHTY ab0 CTBOPEHHS1 po3ra-
JYKEHUX IHTeJleKT-Man /JJid Bisyastizaril
indpopmauii. Manu MmoxkHa 306pakatu y ¢o-
pMarTi Aiarpamu, opraHizalniiiHoi cXeMHu YU
CIHUCKY, @ TaKoXX oOpMJIOBATH 3a J0MO-
MOTrOK IOTOBUX TE€M, CTHUJIIB Ta KOJIbOPIB.
[[106 nokasaTu 3B’s1I30K Mix IBOMa TeMaMH
iHTeJIeKTya/IbHOI KapTH CTBOPITh 3'€HAHHSI.
Hanawrtyiite ¢popMy, NOYaTKOBY Ta KiHLEBY
TOYKH, JiHil 3’€JHaHHSA Ta iHLIi mapaMeTpu

0,
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searches. This tool enables the user to ana-
lyse the volume of search queries for spe-
cific keywords and phrases, as well as to
determine their popularity over a specified
period of time, in a particular region and
language.

The main features of Google Trends in-

clude:

— Keyword search and comparison: Users
can search for specific keywords or
phrases and compare their popularity
based on search queries.

— Analysis of trends over time: Google
Trends allows you to view trends in
search queries over time, including
daily, weekly, monthly and yearly data.

— Breakdown by region and language: Us-
ers can study the popularity of search
queries in different regions of the world
and in different languages.

— Related queries: Google Trends indi-
cates related queries that are often
searched along with selected keywords
or phrases.

— News and events: The tool provides in-
formation about popular topics and
events that influence search queries.

Google Trends can be useful for many

purposes, such as market research, com-
petitive analysis, identifying popular topics
and trends in certain industries, and much
more. This tool provides an opportunity to
understand what the audience is interested
in online and what topics or products may
be popular in the future.

2. MindMeister. An online tool for the
creation of mind maps and branched mind
maps, which facilitate the visualisation of
information. Maps can be displayed in a va-
riety of formats, including charts, organisa-
tional charts, and lists. Additionally, users
have the option of designing their maps
with pre-made themes, styles, and colours.
To illustrate the interconnectivity between
two mind map topics, a connection must be
established. The user may also customise
the shape, start and end points, connection
lines, and other style options (themes, line
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CTUJIIO (TeMHU, CTUJI JiHiH, ToHOBaHi 306pa-
>)KEeHHH Ta eMO/I31, CHHTAaKCUC PO3MITKHU AJ1
dbopMaTyBaHHSI TEKCTy B TeMax, KOMeHTa-
psx i IpUMiTKax).

MindMeister3 - e OHJIaMH-IHCTPYMEHT
JIJIs1 CTBOPEHHSI MEHTAJ/IbHUX KapT, IKUU J)0-
[IOMarae Bi3yasi3yBaTH ifiei, opraHisoByBaTH
JAYMKHU Ta CHJIBHO NpaLlOBaTh 3 KOMaH/O0H
Ha/, IpoeKTaMU. BiH € NOTYy>KHUM iHCTpyMeH-
TOM JJI Bidyasizauii ifjei Ta opradizauii ay-
MOK, IKMH JlolIoMara€ BaM IparoBaTH epek-
THUBHIllle HA/J| IPOEKTaMU Ta 3aBJAHHSAMU.

3. Survey Monkey a60 Google Forms.
O6uaBa iHCTPYMEHTH [A03BOJISIOTH JIETKO
CTBOPIOBAaTH OMUTYBAaHHS Ta 30UpaTH BiJ-
I'YKU Bif, BeJIMKOI KIJIBKOCTI JIFOAEH, L]0 MOXKe
JIONIOMOTTHU 3P0O3yMiTH NOTPeOH ayAUTOPIii.
I[li cny»k6u npu3sHaveHi K AJisi CTBOPEHHS
NPOCTHUX | HEBEJIMKUX ONIUTYBaHb, TaK 1 JJ1s
MacOBOT'0 PO3CUJIAaHHA aHKeT Ta BUSABJIEH-
HA TEHJEHI[iM Ta CKJaJaHHS OiJbIIUX O0-
caimpkenb. CepBicHM [03BOJISAIOTh LIBUJKO
CTBOPHOBATH ONMUTYBAHHA, HaJALITOBYBATHU
iX 30BHIlIHIW BUIJIA/[, 3MiHIOBAaTH MiCLSIMU
NUTaHHS, TnpoBoAUTHU A/B-TecTyBaHH4,
BCTaBJIITU ONUTYBAaHHSA HAa CalTHU Ta B CO-
LiaZbHI Mepexi, CKIaZaTu Ay¥Ke OeTasbHI
Ta HAOYHI 3BiTH, 3aXMII|AaTH JaHi.

SurveyMonkey* - 1e oHJalH-MIAT-
dopMa /i1 CTBOpEHHs ONMUTYBaHb Ta MpoO-
BeJleHHA ONUTYBaHb Ta aHKeTyBaHHA. BoHa
HaZla€ MOXJIUBICTH KOPUCTyBayaM JIETKO
CTBOPHOBATU PI3HOMAHITHI ONWUTYBaHHS,
OTPUMYyBaTHU BIANOBIJAl BiJi y4aCHUKIB Ta
aHaJisyBaTU pe3yJsbTaTh. OCb AK NpaLloe
SurveyMonkey:

1. Cmeopenus onumyesaHHs: Ilicna cTBo-
peHHs1 06JIIKOBOrO0 3amucy Ha Survey
Monkey Bu MoxeTe CTBOPUTU HOBe
ONUTYBaHH:, BHUOpaBLIM 3 LIMPOKOTO
BUOOPY 11a6J/I0HIB 260 CTBOPUBILU CBOE
BJIaCHE OIMMUTYBAHHA 3 HYJIA.

2. Jlodasauus numansb: SurveyMonkey
HaJla€ MOXJIUBICTHb [0/laBaTU Pi3HI THU-
M MWUTAHb [0 BaALIOrO0 OIKWTYBAHHA,
TakKi sIK 0JITHOpPa30BUM BUGIip, baraTopa-
30BUM BUOIp, pO3ropHyTi BiAMOBIAj,
LIKaJI¥ OLiHKOBAaHHA Ta iHIII.
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styles, tinted images and emojis, and
markup syntax for formatting text in topics,
comments, and notes).

MindMeister is an online mind mapping
tool that facilitates the visualisation of
ideas, the organisation of thoughts, and the
collaboration of teams on projects. It is a
highly effective tool for the visualisation
and organisation of ideas, which enables
users to work more efficiently on projects
and tasks.

3. Survey Monkey or Google Forms.
SurveyMonkey and Google Forms are both
effective tools for creating surveys and col-
lecting feedback from a large number of re-
spondents. This allows the researcher to
gain insight into the needs of their audi-
ence. These services are designed for the
creation of simple and small surveys, as
well as for the distribution of question-
naires in bulk and the identification of
trends and the compilation of larger stud-
ies. The services facilitate the rapid con-
struction of surveys, the customisation of
their appearance, the exchange of ques-
tions, the implementation of A/B testing,
the embedding of surveys on websites and
social networks, the generation of highly
detailed and visual reports, and the protec-
tion of data.

SurveyMonkey is an online platform
that enables users to create surveys and
conduct polls and surveys. The software
enables users to create a multitude of sur-
veys, receive responses from participants,
and analyse the results. The following sec-
tion will elucidate the operational princi-
ples of SurveyMonkey.

1. The first step in creating a survey is to

create a survey. Once an account has
been created with SurveyMonkey, a
new survey can be created by selecting
from a comprehensive range of pre-
designed templates or by designing the
survey from scratch.

2. The next step is to add questions.

SurveyMonkey enables the incorpora-
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3. KoHdpieypayis HanawmysaHs onumy-
8aHHA: BU Mo)eTe HaJIalITYyBaTH pi3Hi
napaMeTpu ONMUTYBaHHS, Taki K 060-
B’SI3KOBICTb BiJMOBi/i, pexuM aHOHIM-
HOCTI, Bijo6paXkeHHsI MUTaHb 3a PO3.i-
JIaMU Ta iHLI.

4. Poscusaka onumyeauus: Ilicnia nHamaum-
TYBaHHS ONUTYBaHHS BU MOXeETE poO3i-
cJaTHW MOTo yYacCHUKaM 3a JI0NOMOTOH
NOCUJIaHHSI ab0 eJIeKTPOHHOI MOLUTH.
Takox SurveyMonkey Hazae MOXJIH-
BicTb BOY/JOBYBaTH ONUTYBaHHS Ha Beb-
CTOpPiHKHY a60 B Ccollia/IbHi Mepexi.

5. OmpumaHHs ma aHaaiz eidnosidell:
[licns Toro, SIK y4acHUKH BiJOBiAaTHU-
MyTb Ha Ballle OMUTYBaHHS, BU MOXETe
neperJsfaTyd Ta aHali3yBaTU OTpPUMa-
Hi BIANIOBiZi B peXUMi peaJibHOro 4acy.
SurveyMonkey Hajmae pi3HOMaHIiTHi
IHCTpyMeHTH [Ji aHali3y JaHUX, TaKi
sk rpadiky, Tabauni, pinbTpu Ta iHII.

6. l'eHnepayia 3eimy: Ilicnag 3aBeplieHHA
ONMUTYBaHHS BU MOXKeTe CTBOPUTH 3BT,
AKWHN BKJIOYaTHMe pe3yJibTaTU Balllo-
ro JIoCJIiPKeHHs, rpadiky Ta aHaUTi3H.

SurveyMonkey € moTy>HUM iHCTpyMe-
HTOM JJis1 360py JaHUX Ta 3iACHEeHHS J0-
CJliIPKeHb, IKUA BUKOPUCTOBYEThCS 6Gi3He-
CaMH, OCBITHIMU yCTaHOBaMHU, OpraHi3aliis-
MH FPOMa/JICbKOI0 CEKTOpPY Ta iHIIUMHU Cy-
6’ekTaMM [Js 3[iMCHEHHSI Pi3HUX THUIIIB
JOCJiI>KeHb Ta ONIUTYBaHb.

Xouya i SurveyMonkey, i Google Forms €
IHCTpyMeHTaMU [JJid CTBOPEHHS OIUTY-
BaHb Ta 300py BiJNOBiZell, BOHU MarTh
cBoi BifMiHHOCTI y pyHKIiIOHAJI Ta MOXJIU-
BocTsAX. Ochb Jesski OCHOBHiI BiJMiHHOCTI
MK HUMU:

1. InTepdelic Ta qU3aliH:

— SurveyMonkey: Mae foaTKOBi GyHKIIT

Ta GiJibllle MOXXJIUBOCTEH J1JIsT KAaCTOMi-
3anil Au3aiiHy ONUTYBaHHS.

— Google Forms>: Mae npoctuii Ta iHTYi-
THUBHO 3p03YMUJIMH iHTEpdEC, 110 Crpo-
1Y€ MPOLleC CTBOPEHHS ONUTYBaHb.

2. ®OyHKIiOHAJNbHICTB:

— SurveyMonkey: Mae 6inblie po3mupe-
HUX QYHKIiN, TAKUX SIK aHaJi3 pe3yJib-
TaTiB, PO3CUJIKA Ta CHiJibHa po6oTa B
peXuMi peasibHOI0 4acy.
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tion of a plethora of question types into
the survey, including single-choice, mul-
tiple-choice, open-ended, rating scales,
and more.

3. The configuration of survey settings is a
further step in the process of creating a
survey. It is possible to configure a num-
ber of different survey options, includ-
ing the requirement for responses, the
mode of anonymity, the display of ques-
tions by section, and so forth.

4. Send the survey: Once you've set up
your survey, you can send it out to par-
ticipants via a link or email. Survey-
Monkey also allows you to embed your
surveys on web pages or social media.

5. Receive and analyse responses: After
participants respond to your survey,
you can view and analyse the responses
in real time. SurveyMonkey provides a
variety of data analysis tools such as
graphs, tables, filters, and more.

6. Generate a report: After completing
your survey, you can generate a report
that includes your survey results,
graphs, and analyses.

SurveyMonkey is a powerful data col-
lection and research tool used by busi-
nesses, educational institutions, public sec-
tor organisations and others to conduct
various types of research and surveys.

Although both SurveyMonkey and Google
Forms are tools for creating surveys and
collecting responses, they have their own
differences in functionality and features.
Here are some of the main differences be-
tween them:

1. Interface and design:

— SurveyMonkey: Has additional features
and more options for customising your
survey design.

— Google Forms: Has a simple and intui-
tive interface that simplifies the process
of creating surveys.

2. Functionality:

— SurveyMonkey: Has more advanced
features such as analysing results, send-
ing out and real-time collaboration.
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— Google Forms: 3abe3sneuyye 6a30Bi
byHK1il, Taki K CTBOpPeHHs, pejary-
BaHHA Ta 36ip BigmoBizeli, ajse Mae
obMexxeHUH OyHKIiOHa/M [ aHasi3y
JlaHUX Ta CMiJIbHOI pO6OTH.

3. lina:

— SurveyMonkey: Mae mnsiaTHi TapudHi
IJIaHU 3 PO3LIMPeHUMU QYHKLisIMU Ta
MO>KJIMBOCTSIMH.

— Google Forms: lle 6e3kowmITOBHUM iH-
CTPYMEHT, JOCTYNHUN [JIJIs1 BCiX KOPUC-
TyBauiB Google, BK/JIIOYalO4U KOPHUCTY-
BauiB Gmail

4. IHTerpanif 3 iIHLIMMU cepBicaMu:

— SurveyMonkey: Ma€e MOXJIMBIiCTb iHTET-
pauii 3 iHKMMU maTdopMaMu Ta cep-
Bicamu, Takumu sk Slack, Salesforce,
Microsoft Teams Ta iHii.

— Google Forms: InTerpoBanuii 3 iHnumu
iHcTpymenTamu Google, TakuMu sk
Google Sheets iy1s1 aBTOMaTHYHOTO 36€-
peXeHHd Ta aHaJli3y pe3yJbTaTiB.

Bubip mixk SurveyMonkey Ta Google

Forms 3ajsiexkaTvMe BiJi KOHKPETHHUX IIO-
Tpeb KOpPUCTYBaya, 06CATy ONMUTYBaHb, J0-
CTYNMHOCTI ¢iHaHCIB Ta 6akaHHSI BUKOPHC-
TOBYBATH J]0aTKOBI QyHKIII.

4., SWOT amnaui3. lleli iHCTpyMeHT €
OJJHUM 3 HaUMoOMyJspHIIIUX iHCTPYMEHTIB
CTpaTeriyHoro nJaHyBaHHs, 1[0 BUKOPUCTO-
BYETbCA B 6i3Heci, ynpaBJ/iiHHI pOEKTaMH,
MapKEeTUHIY Ta OCOOUCTICHOMY PO3BUTKY.
SWOT € abpeBiaTypoto, sika BimoOpakae
YOTHUPU KJIIOYOBI KOMIIOHEHTH aHasi3y:
Strengths (Cunn), Weaknesses (CiabkocTi),
Opportunities (MoxauBocti) Ta Threats
(3arposu). Lleit meTo/, 103BOJISIE OpraHisa-
1M abo iHAMBiZAM OL[IHUTH CBOE CTaHOBU-
11le BiZJHOCHO 30BHIIIHBOI'O CcepefoBUIIA Ta
BHYTPILIHIX pecypciB, 1106 3po3yMiTH CBOI
CUJIbHI CTOPOHH, BPa3JIUBI MiCL, MOXJIMBO-
CTi J/1s1 pO3BUTKY Ta NOTEHIiHI pU3UKHU.

5. Innovation Management Software
(nanpuxuiaz, Planbox, Brightidea). Cre-
LiaJbHI MporpaMHi pilleHHs sKi 3a6e3mne-
YYIOTb IHCTPYMEHTH [JIl YIIPaBJIiHHA iHHO-
BallisIMM, CIPUSAIOTb KoJsiabopalii Ta 36upa-
I0Th iJiel Biji CliBpO6GiTHUKIB 260 30BHIIIHIX
KOPUCTYBAYiB.
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— Google Forms: Provides basic features
such as creating, editing and collecting
responses, but has limited data analysis
and collaboration functionality.

3. Price:

— SurveyMonkey: Has paid plans with
advanced features and capabilities.

— Google Forms: This is a free tool avail-
able to all Google users, including Gmail
users.

4. Integration with other services:

— SurveyMonkey: It has the ability to inte-
grate with other platforms and services
such as Slack, Salesforce, Microsoft
Teams, and others.

— Google Forms: Integrated with other
Google tools such as Google Sheets to
automatically save and analyse results.

The choice between SurveyMonkey and

Google Forms will depend on the specific
needs of the user, the volume of surveys,
the availability of funds, and the desire to
use additional features.

4. SWOT analysis. SWOT analysis is a
popular strategic planning tool used in
business, project management, marketing
and personal development. The acronym
SWOT reflects the four key components of
the analysis: strengths, weaknesses, oppor-
tunities and threats. This method allows
organisations or individuals to assess their
position in relation to their external envi-
ronment and internal resources in order to
understand their strengths, vulnerabilities,
opportunities for development and poten-
tial risks.

5. Innovation Management Software
(e.g. Planbox, Brightidea). This category
of software provides tools for managing
innovation, facilitating collaboration and
collecting ideas from employees or external
users.
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|[HHOBaLiliHe yNpaBJIiHHA € KPUTHUYHO
BOXJUBUM [Ji1 NIATPUMKUA KOHKYpPEHTO-
CIIPOMO>KHOCTI Ta CTAJIOT0 PO3BUTKY B [IU-
HaMi4yHOMY Gi3Hec-cepeioBUILI. [HHOBaLiliHe
ynpaBJ/iHHS Nepejbadyae cUcTeMaTHU3allilo
NpOLEeCiB CTBOPEHHS HOBUX ieH, IXHbOI
OLIiHKH, Bifbopy Ta peasnizauii. a5 yboro
4aCTO BUKOPUCTOBYKOTH Clieliaji3oBaHe
nporpaMHe 3abe3nevyeHHs, 30kpeMa Inno-
vation Management Software (IMS), Take
sk Planbox i Brightidea. Ili cuctemu pormo-
MararoTb KOMIIaHISIM YIPaBJATA CBOIMU iH-
HOBaI[iMHMMH IpolecaMHu Giibill epeKTHBHO.

Planbox® € uijnicHUM iHHOBaILiHHUM
YIPaBJIHCBKUM pillleHHAM, fAKe [103BOJIE
KOMIIaHiIIM e(peKTUBHO BIPOBA/KyBaTU
iHHOBallil Ha BCiX piBHAX opraHi3sauii. BoHo
BKJIIOYAE IHCTPYMeHTHU JJis igeHTUIKaLi],
OL[IHKM Ta peasiszalii iHHOBaLiMHUX ifeHn.
OcHOBHi 0COGJIMBOCTI BKJIIOYAIOTh:

— Idenmudpikayis ma 36ip ideii: Planbox

JI03BOJISIE 30UpaTH ifel Bijg cniBpoOiT-
HUKIB, KJIIEHTIB, NapTHEpPIB Ta IHIIUX
3aliKaBJIEHUX CTOPIH.

— Oyinka ma ginempayis idetl: Bo6ynoBaHi
aHaJ/IITUYHI IHCTPYMEHTU AO0NOMararThb
BM3HayaTH INOTeHLiaa iJed 3 TOYKHU
30py 6i3Hecy Ta TexHiYHOI peasizalii.

—  Ynpaeaiuusa npoekmamu: Ilicnsa Bin6opy
inei Planbox Hamae iHcTpymMeHTH A
yIpaBJiHHA NPOEKTaMH, BKJ/OYAYU
IJIaHyBaHHA, BIJCTEXEeHHA Iporpecy
Ta KoJsiabopallito.

— IHmezpayis: CucrteMa Jierko IiHTerpy-
€TbCA 3 IHIIMMHU KOPIOPATUBHUMH CHC-
TemaMy, TakuMu gk ERP Ta CRM, mjo
CIIpUsi€e KpalLloMy YNpaBJiHHIO pecyp-
caMHU Ta JJaHUMHU.

Brightidea’ € me oJHi€l0 momyJisip-
HOI0 MIaTPOPMOI0 [JJisl yHpaBJliHHA iHHO-
BalliiMH, fdKa JolloMara€ opraHisaniaMm
CTPYKTYpyBaTH i pO3BHMBATH iHHOBAIilHI
izfei Big cTazii koHnenuii go peasnisanii. Oc-
HOBHI oco6s1MBoCTi Brightidea Bk/toyaroTh:

— Hupokuii cnekmp iHcmpymeHmie 0151 360-
py ideti: [lnatdopma [03BOJISIE NPOBO-
JUTHU iHHOBaUiWHI KaMIaHil, BUKJIUKU
Ta 3MaraHHs, 3a/y4aloyul BeJUKY Kijb-
KiCTb YYaCHHUKIB.
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Innovation management is of critical
importance in maintaining competitiveness
and sustainable development in a dynamic
business environment. Innovation manage-
ment entails the systematisation of the
processes involved in the generation of
new ideas, their evaluation, selection and
implementation. Specialised software, such
as innovation management software (IMS),
such as Planbox and Brightidea, is frequently
employed for this purpose. Such systems as-
sist companies in managing their innovation
processes in a more efficient manner.

Planbox represents a comprehensive
innovation management solution that facili-
tates the effective implementation of inno-
vations across the entire organisational
structure. It encompasses instruments for
the identification, assessment and imple-
mentation of innovative concepts. The soft-
ware’s key features include:

— Idea identification and collection: Plan-
box enables the collection of ideas from
employees, customers, partners, and
other stakeholders.

— Evaluation and filtering of ideas: The
software incorporates a suite of analyti-
cal tools that facilitate the assessment
of ideas in terms of their potential for
business and technical feasibility.

— Project management: Once ideas are se-
lected, Planbox provides tools for project
management, including scheduling, pro-
gress tracking, and collaboration.

— Integration: The system integrates
seamlessly with other enterprise sys-
tems, such as ERP and CRM, to help you
better manage resources and data.

Brightidea is another popular innova-
tion management platform that helps or-
ganisations structure and develop innova-
tive ideas from concept to implementation.
Brightidea’s key features include:

— A wide range of tools for collecting ideas:
The platform allows you to run innova-
tion campaigns, challenges and compe-
titions involving a large number of par-
ticipants.
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— IHosayilini iHcmpymenmu oyinku: 1pei
MOXYTb OyTH OILiiHeHi 3 BHKOpPUCTaH-
HSIM Pi3HUX MEeTPUK I KpUTepiiB, BKJIIO-
yar4u (GiHAHCOBI MPOTHO3H, TEXHIYHY
BiAIOBIJHICTB Ta PU3UKHU.

— Iumeepayis 3 Odinosumu npoyecamu:
Brightidea mMoxe iHTerpyBaTucs 3 icHy-
ouynMu 6i3Hec-mpolecaMmy, 106 3a6e3-
NMeYruTU IJIaBHUM mepexia Bif izel mo
peasizauil.

—  JuHnamivyHe 38IMy8aHHA mMa aHAAIMUKA:
[InatdopMa Haja€e MOTYXKHI aHaMITUYHI
IHCTPYMEHTU [JI1 MOHITOPUHIY BIUIUBY
Ta eGeKTUBHOCTI iHHOBAIIMHUX iHiLliaTHB.

O6uasi ni nsatdopMu JomnomararTb
He TiJIbKKM 306UIBIIMTU KiJIbKICTh iHHOBa-
LiMHUX ieH, aje ¥ 3HAYHO MiABUIIMTH iX-
HI0 [KICTb Ta WBUJAKICTb peasizalii, 110
KPUTHUYHO BaXKJIMBO B CYy4aCHOMY IIBUJIKO-
3MiHHOMY 6i3Hec-cepeoBulli. BoHu fo-
3BOJIAIOTH KOMIIAHIiAM CTBOPHOBATU KYJib-
TYypy HellepepBHUX IHHOBALiM, e KOXeH
CHiBpOoOGITHUK MO>Ke 3pOOHTHU CBil BKJIAA y
3araJIbHUM yCIix opraHisariii.

[HCTpyMeHTH ToOWyKy ifgeit (puc 2.2.)
JOIMOMaraloThb 30iJbIIUTH IHOTIK HOBHUX
iled, CIpUsA0YU CTUMYJIFOBAHHIO TBOPYOTO
MUCJIeHHd. BOoHM HazaloTb pi3HOMaHITHI
MeTO/ZM Ta HiAXO[U AJid reHepalil Ta po3-
BUTKY iJled, 10 J03BOJIIE PO3LIMPIOBATHU
FOPU30HTHU AYMOK Ta 3HAUTHU HEOYiKyBaHIi
pilieHHA.

Google Trends

~

mind

— Innovative evaluation tools: Ideas can be
evaluated using a variety of metrics and
criteria, including financial projections,
technical fit, and risk.

— Integration with business processes:
Brightidea can integrate with existing
business processes to ensure a seam-
less transition from idea to execution.

— Dynamic reporting and analytics: The
platform provides powerful analytical
tools to monitor the impact and effec-
tiveness of innovation initiatives.

Both of these platforms facilitate the
generation of innovative ideas and their
subsequent implementation, which is of
paramount importance in today’s fast-
paced business environment. Furthermore,
they enhance the quality and speed of im-
plementation, thereby increasing the num-
ber of innovative ideas. Such platforms fa-
cilitate the creation of a culture of continu-
ous innovation, wherein each employee is
encouraged to contribute to the overall suc-
cess of the organisation.

The utilisation of idea generation tools
(fig. 2.2.) serves to enhance the influx of
novel ideas by fostering the stimulation of
creative thinking. The platforms provide a
range of methods and approaches for gen-
erating and developing ideas, enabling us-
ers to expand their horizons and identify
unexpected solutions.

= planbox

[HCTPYMEHTH IIOILIYKY
I AHAJIIZY IJIEU

Ve SurveyMonkey

BRIGHTIDE !

PucyHok 2.2 - [HCTpyMEHTH MOIIYKY,
nepeBipku Ta peaJsizanil izen

Google Forms

Figure 2.2 - Tools for the discovery,

verification, and implementation of ideas
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[HCTpyMeHTH NOWIYKy iZied BifirparTh
KJIIOUOBY POJIb y CTUMYJIFOBAaHHI iHHOBaIil
Ta KpeaTUBHOCTI B Oy/b-AAKil opraHisanii yu
npoeKTi. BUKOpUCTaHHA TaKUX IHCTpyMeH-
TiB J03BOJIIE CUCTEMATU3YBAaTH IIpoLieC re-
Hepalil iiel, 3a6e3nevye Oibil epeKTUBHE
BUDpIilLIEHHA PO06JIeM Ta JONIOMAara€ y BUSIB-
JIEHHI HOBUX MOXJIUBOCTEU [JI1 PO3BUTKY
6i3Hecy ab0 MoKpallleHHs MPOAYKTIB i MOCJYT.
BukopuctaHHa ycix nepesiyeHUX IHCTpY-
MEHTIB € HeBiJj EMHOI0 YaCTUHOIO Cy4acHO-
ro 6i3Hec-saHAwadTy, JO3BOJISIOUYM KOMIa-
HiIM OyTM THYYKUMMH, iHHOBAL[iHHMMM Ta
KOHKYPEHTOCIPOMOXXHHUMHU HA PUHKY.

2.2 TexHoJIOTiqa IPpOBEeJeHHS
PHUHKOBOTO A0C/JiAKEHHSA
Ta aHaJIi3 KOHKYpPEeHTIB
=~ Illo make aHa.i3 KOHKypeHmia?
Ly | s po3po6Ku cTparerii po3BUTKY

BauIoi iZiel HeoOXiAHO YiTKO PO3yMiTH, XTO
IHIIMM MpaLIOE Y CXOXKHUX Tranyssx, ki igei
CIiBIIAZAOTh i3 BallKUMY, i B YOMY llepeBaru
Ta HEJ0JIiKK KOXKHOI'0 3 HUX. be3 HaJiexXHOoro
pPO3yMiHHSI KOHKYPEHTIB BaXKKO mepejoda-
YUTU MOXJIUBI 3arpo3u i BU3HAYUTH, XTO
MOe CTaTH IOJIOBHUM CYNepHUKOM y Ba-
LIIOMY CErMeHTI pUHKY.

OcHOBHa MeTa TaKOro aHaJji3y - 3po3y-
MITH, AKi KOHKYPEHTH BXe NPUCYTHI Ha pU-
HKY, 1K BOHM NIPaLIOI0Th, AKI IXHI CUJIbHI Ta
c1abKi CTOPOHH, a TaKOX SKi MOXXJIHUBOCTI
Ta 3arpo3u BOHMU CTBOPIOIOTH JJid Ballol
6i3Hec-izei. KOHKypeHTHUI aHasi3 € Bax-
JIMBOIO OCHOBOIO JIJIf1 PO3PO0OKHY IJIaHy pO3-
BUTKY Baluol Komnail. Ilicia gokiagHoro
BHBYEHHS 30BHIllIHIX paKTOpiB, MapKeTo-
JIOTH MOXYTb BpaxyBaTH OCOOJIMBOCTI Ba-
IIOTO NPOAYKTY ab0 MOCAYTH i 3aIPONOHY-
BaTHU CTpaTerilo MapKeTUHTY, L0 [J03BO-
JIUThb BaM BUIJINTHUCA cepeli KOHKYPEHTIB.

AHasi3 KOHKypeHTIB JlonoMarae 36ara-
TUTH Halle pO3yMiHHA TOro, AK IHWI Mij-
IIPUEMCTBA, 1[0 IPALIOITh Y TOMY K CEKTO-
pi PUHKY 3 MOJIOHUMHU NPOAYKTaMU abo
nocayramu, OyHKIiOHYOTb. llelt aHasis

0,
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Idea generation tools play a pivotal role
in stimulating innovation and creativity in
any organizational setting or project. The
utilisation of such tools enables the sys-
tematicisation of the process of generating
ideas, the implementation of more effective
problem-solving techniques and the identi-
fication of new opportunities for business
development or product and service im-
provement. The utilisation of these tools is
an indispensable aspect of contemporary
business practice, enabling organisations to
adopt a flexible, innovative and competitive
stance in the market.

2.2 Market research technology

and competitor analysis

What is competitor analysis?

{ To develop a strategy for your idea,
you need to clearly understand who else is
working in similar industries, what ideas
are similar to yours, and what are the ad-
vantages and disadvantages of each. With-
out a proper understanding of your com-
petitors, it is difficult to anticipate possible
threats and determine who might become
your main rival in your market segment.

The primary objective of such an analy-
sis is to comprehend the existing competi-
tors within the market, their operational
procedures, their relative strengths and
weaknesses, and the potential opportuni-
ties and threats they present to the pro-
posed business idea. Competitive analysis
serves as a fundamental foundation for the
formulation of a strategic development plan
for the company. Following a comprehen-
sive examination of external factors, mar-
keters are then able to consider the unique
attributes of the proposed product or ser-
vice and propose a marketing strategy that
will enable the company to differentiate
itself from the competition.

Competitive analysis helps to enrich
our understanding of how other businesses
operating in the same market sector with
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Jl03BOJISIE ileHTU]iIKyBaTH CUJIbHI Ta caabKi
CTOPOHU KOHKYPEHTIB, BUBYUTH iX aCOpTHU-
MEHT Ta CTpaTeril LiHOYyTBOpeHHH, po3i-
O6paTtuce y ixHix nigxoaax o 6i3Hecy Ta 6a-
rato iHmoro. Ha ocHoBi wiei iHndpopmanii
MOKHa pO3pPOOUTH YHiKaJbHY MPOIMO3UILLiI0
JUIS1 KJIIEHTIB Ta NIPUBEPHYTH Oijibllie MOKY-
NLiB, BUAINANYNACH cepej iHIIUX OpeH/iB
Ta KOMIaHIiN.

7

) j_ 34ilicHeHHs1 aHaJlizy KOHKYPEHTIB
MaE€ KiJibKa KJIOYOBMUX I[ijied Ta NO3UIlil:

1. Po3ymiHHA puHKy: AHaJi3 KOHKYPEHTIB
JlonoMarae OTpUMaTH TrJublie posy-
MIHHA PUHKY, Ha AKOMY BH ILJIQHYETE
nigatu. Bu pgisHaeTech, ki koMmaHii €
BallUMU KOHKYpPeHTaMH, 1K BOHHU Ipa-
LIOI0Th, AKI NIPOAYKTH YM INOCJAYrU BO-
HU IIPOIIOHYIOTH, 1 AKi cTpaTerili BOHU
BUKOPHUCTOBYIOTb.

2. BusHauveHHSI KOHKYpeHMHUX nepesde:
AHani3 [03BOJIIE BUABUTU CUJIBHI Ta
c/1abKi CTOPOHM BalllUX KOHKYPEHTIB.
[le monmomarae BaM 3pO3yMiTH, e Yy Bac
€ NepeBary MOpiBHAHO 3 HUMHU | K BU
MOXKeTe BUKOPHUCTATH Lii NepeBaru AJjs
MOKpallleHHA CBOEI MO3ULii Ha PUHKY.

3. Po3pobka cmpameeiii: 3HaHHSI NpPO Ba-
LIOTO KOHKYpeHTa J03BOJIIE BaM pO3-
pobuTH kpauyi crparterii. Bu Mmoxere
BHUBYMTH IXHI NiAXOAU NO MapKETHHTY,
L[IHOYTBOPEeHHs, 00CJyroByBaHHS KJli-
€HTIB Ta iHII acnekTH 6i3Hecy i BUKO-
pPUCTOBYBATH Lii 3HaHHA JJIs BAOCKOHa-
JIEHHS CBOEI BJIACHOI cTpareril.

4. YHUKHeHHS1 NOMU/10K: BUBUEHHSI KOHKY-
PEHTIB AomnoMara€e yHUKHYTH THUIIOBUX
MOMUJIOK, SIKi BOHU MOXYTb OYTH 3p06-
JIeHI, a TaKOXX BYMTb Ha NpUKIaJax
IXHiX ycnixiB Ta HeBJay.

5. CmumynaweaHHs iHHosayil: CrocTtepe-
>)KeHHS 3a KOHKYpeHTaMU MOXKe HaJuX-
HYTH Bac Ha HOBI izel Ta iHHOBaUil. Bu
MoOKeTe MOOauYUTH, AKi HOBI MPOAYKTH
Y{ MOCJYTM BOHU BIPOBA/KYIOTb, AKI
PUHKOBI Hilli BOHM aTaKylTb Ta fK
BOHM pearyoThb Ha 3MiHU B iHAyCTpil.

Haegiwo 3dilicHioeamu
aHai3 KOHKypeHmia?
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similar products or services operate. This
analysis allows us to identify the strengths
and weaknesses of competitors, study their
product range and pricing strategies, un-
derstand their business approaches, and
much more. Based on this information, you
can develop a unique offer for customers
and attract more customers by standing out
from other brands and companies.

Why conduct
a competitor analysis?

There are several key goals and ob-
jectives to be achieved through competitor
analysis.

1. Understanding the market: Competitor
analysis helps you gain a deeper under-
standing of the market in which you
plan to operate. It allows you to identify
which companies are your competitors,
how they operate, what products or
services they offer, and what strategies
they use.

2. Identifying competitive advantages:
Analysis allows you to identify the
strengths and weaknesses of your com-
petitors. It helps you identify where you
have an advantage over them and how
you can use these advantages to im-
prove your market position.

3. Developing strategies: Knowing about
your competitor allows you to develop
better strategies. You can learn about
their approaches to marketing, pricing,
customer service and other aspects of
the business and use this knowledge to
improve your own strategy.

4. Avoiding mistakes: Studying your com-
petitors helps you avoid common mis-
takes they may make and also teaches
you from their successes and failures.

5. Stimulating innovation: Competitor ob-
servation can inspire new ideas and
innovations. You can see what new
products or services they are introduc-
ing, what market niches they are attack-
ing, and how they are responding to
changes in the industry.
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3araszioM, aHaJli3 KOHKYPEHTIB € BaXKJIU-
BUM €TaloM B PO3BUTKY 6i3HeECY, OCKiJIbKU
BiH HaJlae BaXXJIMBI BiIOMOCTI Ta CHpUAE
NPUUHATTIO OOIPYHTOBAHUX pillieHb. [licis
NpOBeleHHA aHaJi3y KOHKYPEHTIB MOXHa
OTpPYMMAaTU HU3KY llepeBar, BKJIKYalyHy TaKi:

— BusHayeHHsA yHIKaJIbHOI TNPOMNO3UILil

npoAykty abo mnocayrd. lle o3Hadae
BCTAHOBJIEHHA TOTO, 110 BipI3HAE NpO-
JIYKT 260 MOC/IYTY BiJi aHAJIOTIYHUX MPO-
MO3UIii KOHKYPEHTIB i po6UTh IX mpH-
BaOJIMBUMU /I LIJIbOBOI ayaUTOPil.
KoHKypeHTHUI aHasi3 JjonoMara€e BH-
SIBUTHU CUJIbHI Ta CJabKi CTOPOHH, MOX-
JINBOCTI Ta 3arpo3y, a TaKOX BU3HAYUTH,
SIKi aCIIeKTH CBOTO MPOJYKTY 260 MOCIYTH
MOTPi6GHO BJOCKOHAIUTH 260 BU/ITUTH.

— Ilicia aHasi3y KOHKYpEeHTIB, KOMIIaHidA
MOXKe pO3pOOUTH ePEeKTUBHY MapKeTH-
HrOBY CTpaTerito, sika 6y/le Bianosizaa-
TH noTpebaM i O4iKyBaHHSM LiJbOBOI
ayauTopii Ta BUTILHO BUZIIIATHUCA ce-
pes KOHKYpeHTIB.

AHasi3 KOHKYpPEHTIB [103BOJISIE i/leHTU-
dikyBaTH HOBI MOXXJIMBOCTI /I 3pOCTaHHSA
i iHHOBaLiN. /loc/miAMBIIN KOHKYPEHTIB, MO-
>KHa BUSIBUTH MPOTAJUHHU HA PUHKY, TOOTO
NOoTpeOHU MOTEHIIMHUX KJIIEHTIB, AKi 11e He
3a/10BOJIEHI ab0 He BJIOBOJIEHO HaJIEXKHUM
YUHOM. i mporajuHu MOXXHa BUKOPUCTO-
ByBaTU [IJi1 PO3POOKU HOBUX MNPOJAYKTIB
ab0 MocJIyT, a TAKOX /IJ1s1 PO3LIUPEHHS reo-
rpadiyHoi NPUCYyTHOCTI KOMNAHii.

3arasioM, Ljel aHaJli3 [ornoMarae miamnpu-
€MCTBY Kpallle 3p03yMITH CBOE MOJIOXKEHHS Ha
PUHKY 1 JOCAITU NiJiBULIEHHA KOHKYpPEHTO-

CIIPOMOXKHOCTI Ta NPUOYTKOBOCTI.
? Ak 30ilicHumu aHani3
~ KOHKypeHmig?

4 3 MOYaTKy CKJIAAITh COUCOK KOHKY-
peHTiB. Heo6xilHO NpOBeCTH aHaJi3 pUHKY
B KOHKpPETHIW TeMaTU4Hil chepi, BpaxoBy-
104U reorpadiyHy 06J1acTh, IEBHY rajaysb i
0COOJIMBOCTI caMe 1IbOTO BUAY JisIJIbHOCTI.
KpiM TOro, BaXJIMBO JOC/HIAATH pPiBEHb
KOHKYpeHIil B AaHil cdepi. ¥ pasi Besukoi
KIJIBKOCTI MPOMO3ULIiN J0BeleTbCd aKTUBHO
LIyKaTH ifei, AKi JONMOMOXKYTb BULIJIUTUCA
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In general, competitor analysis is an im-
portant step in business development, as it
provides valuable information and helps
you make informed decisions. There are a
number of benefits that can be gained from
conducting a competitor analysis, including
the following:

— A competitive analysis helps to identify
strengths, weaknesses, opportunities
and threats, and to determine which
aspects of your product or service need
to be improved or highlighted.

— Following an analysis of competitors, a
company can develop an effective mar-
keting strategy that will meet the needs
and expectations of the target audience
and differentiate itself from the compe-
tition.

Competitor analysis helps identify new
opportunities for growth and innovation.
By researching competitors, it is possible to
identify gaps in the market, that is, the
needs of potential customers that are not
yet satisfied or not satisfied properly. These
gaps can be used to develop new products
or services, as well as to expand the com-
pany’s geographical presence.

In essence, this analysis enables a com-
pany to gain a more comprehensive under-
standing of its position in the market,
thereby enhancing its competitiveness and
profitability.

What methodology is employed
to analyse competitors?

The first step is to compile a list of
competitors. It is essential to analyse the
market in a specific topic area, taking into
account the geographical area, the industry
in question and the specifics of this particu-
lar type of activity. Furthermore, it is cru-
cial to ascertain the intensity of competi-
tion in this sector. In the event that there is
a considerable number of competing offers,
it will be necessary to actively seek out
ideas that will enable the enterprise in
question to distinguish itself from its com-
petitors in the market. In the event that the
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cepej iHIIMX I'paBLiB HA PUHKY. Y BUNIAAKY
HU3bKOTO piBHA KOHKYpeHIlii, iCHYE PU3UK
BTPATH KJIEHTIB 4yepe3 L[iHOBY KOHKYpeH-
1[il0 32 TOBapH abo nocuayru. lle Takox ciif
BpaxOBYBaTHU. YMOBHO BCiX KOHKYPEHTIB
MO>KHa pO3/IJIMTH Ha KiJIbKa KaTeropiu:

—  IIpsmi KOHKypeHmMu: 3 HUMH MOXKe OyTHU
Halbi/bllle TOYOK MEPEeTUHY, TaKi fK
OJHaKoOBa IjiHOBa MOJITHKaA, CETMEHTa-
1ifl 32 TEPUTOPIEID TOLLLO.

— Henpsimi KOHKypeHmu: 4aCcTo HaliJleHi
Ha Ty K LIJIbOBY ayJUTOPIto, ajie Haja-
I0Tb [TOCJIyTH 260 TOBAPH {HLIOTO POAY.

HesiBHI KOHKypeHTH: 3a3BUYail MpPOIMO-
HYIOTb iHIIWH BU/J|, TOBapiB abo nociayr, aie
MOXYTb CTaTH KOHKYpPEHTaMH, AKI0 pO3-
BUBATUMYTb CyMixKHI rayy3i 6i3Hecy.

KopucTtyiTech MoOmyKOBUMH CUCTEMaMHU
Ta IHCTpyMEHTaMM MOILIYKYy i aHasli3y iJieM.
Haii6inb1 npocTuM i BogHO4Yac epeKTUBHUM
CI0COO0M BH3HAYEHHS MPSIMUX KOHKYPEHTIB
€ CTBOPEHHS CIIMCKY CauTiB i3 nepuoi CTOpiH-
KU IOLIYKOBOI BUAadyi. /locTaTHBO BBECTHU
MOILIYKOBUM 3aMMT, IKUU 1iKaBUTb KJIIEHTIB.
Tako0k MOXXHa CKOPUCTATUCA IHCTPYMEHTaMH,
TakuMH sk SemRush a6o Google Analytics,
JUISl OTPUMMaHHS 6isbll JoKIaAHOI iHdOop-
Manil. ¥ nux 3BiTax O6yAyThb BijoOpakeHi
BaXKJIMBI JleTaJll.

[llykaitTe Ta aHaJIi3ylTe BIITYKU Ta peu-
TUHrU. Kosn srojiHa CaMOCTIMHO IIyKaE
iHpopmaliito npo pisHi 6i3HecH, BOHa 4acTo
KOPHUCTYETHCA Clleljiali3oBaHUMU pecypCcaMU.
Y KO>XHiM KOHKpPEeTHIW TeMaTHUYHIil raaysi Mo-
’)KHa 3HAWTH CalTH, SKi Cleljasi3yloTbcs B
uiit cdepi. Hanpuknag, f1 TYpUCTUUHUX Ha-
NPAMKIB aKTya/IbHi BIATYKWA Ta OLIHKH, AKI
MOXKHa 3HAWTH Ha pi3HUX pecypcax. AKuio
6i3Hec Ma€ MPUB’A3KY [0 KOHKPETHOTO Miclid,
HanpukJaj, opJaliH-MarasvH, To 3a 10M0MO-
rOI0 KapT Ta perioHa/IbHUX JOBIIHUKIB MOX-
Ha BU3HAYMWTH, XTO 1€ MpaLoE y LK raaysi
Ta 3HAXOAUTbCA M06/U3y. JleTabHUM aHai3
KapTA HaJacTb BIiJANOBiAb HAa NUTAHHA, B
SIKOMY paloHi Ile HeMa€E NoAIGHUX KoMIa-
Hil. Toxai e MoXe CTaTU TOYKOK POCTY
JUis1 6peHay. B xozi aHanizy epeKTUBHUM
OyJi0o 6 CTBOpPEHHS KapTH KOHKYPEHTIB.
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level of competition is low, there is a risk of
losing customers as a result of price compe-
tition for goods or services. This should
also be considered. All competitors can be
divided into several categories:

— Direct competitors: there may be more
points of overlap with them, such as the
same pricing policy, segmentation by
territory, etc.

— Indirect competitors: often target the
same target audience, but provide a dif-
ferent kind of service or product.

Indirect competitors: usually offer a dif-
ferent type of goods or services, but may
become competitors if they develop related
business areas.

Use search engines and tools to find and
analyse ideas. The easiest and most effec-
tive way to identify direct competitors is to
create a list of websites from the first page
of search results. Just enter a search query
that interests your customers. You can also
use tools such as SemRush or Google Ana-
lytics to get more detailed information.
These reports will show important details.

Search and analyse reviews and ratings.
When consumers seek information about
various businesses independently, they fre-
quently utilize specialised resources. In
each specific topic area, there are websites
that specialise in that area. For instance, in
the case of tourist destinations, reviews and
ratings are pertinent and can be accessed
via a multitude of resources. In the case of a
business with a location-based focus, such
as an offline store, it is possible to utilise
maps and regional directories in order to
ascertain the identity of other businesses
operating in the same industry and situated
in the vicinity. A comprehensive map analy-
sis will provide insight into the areas that
lack similar companies. This can then be
leveraged as a growth point for the brand.
As part of the analysis, it would be benefi-
cial to create a competitor map.
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? Ak cmeopumu kapmy

~  KOHKypeHmig?

°i EpekTUBHMN aHaJi3 KOHKYpPEHTIB
MO>KHa [IPOBECTH, CTBOPUBIIHU KaPTY IXHbO-
ro NoJIOXKeHHS Ha pUHKY. lled meTton po-
3BOJIAE BU3HAYUTHU I[POBIAHUX TIpaBIIB,
OLIIHMUTHU IXHI0O PUHKOBY YaCTKy i OLiHUTHU
YCHIIIHICTh IX cTpaTerid. IcHywTb pi3Hi
MiAXOAU [0 CTBOPEHHSA KapTU KOHKYpeH-
TiB. AHaJ/Ii3 Ta B3aEMO3B’I3KM BCiX JaHUX
CKJIalyTh HaMOiIbII MOBHUK 006pa3 CUTYya-
Lil Ha PUHKY.

CrnenjasicTu peKOMeHJYIOTb BUKOPMUC-
TOBYBATH TaKi KpyUTepil A/ NOPIBHAHHA:

— BigHomeHHd LiHU A0 AKOCTI NPOAYKILiIL.

— Teorpadiune nokpuTTs BUGpaHOI Hilli.

— O6caru iHBeCcTHULiN Y ranysb.

— TewMmmnu pocTy Ta 4yacTKa pUHKY, Ky 3a-
MIMa€e KOMIaHis.

Anani3 ranysi 3a LMMH [IapaMeTpaMHu
Jonomoxke rpadidyHo Bifo6pasuTH, sAKi
KOMIaHii € JNOMIHYHYUMMU i BU3HAYAKOTh
HalpsAMOK PO3BUTKYy HOBHUX INPOAYKTIB, a
TaK0X, XTO BUKOPUCTOBY€E HaWKpallli METOAU
npogaxy. Lle Bce cripudThMe 3HAXO/PKEHHIO
TOYOK 3pOCTaHHS JJ151 BJIACHOTO Gi3Hecy.

CkJlalaHHA KapTU KOHKYpPEHTIB - Lie
BXJIMBUW eTall aHaJlidy KOHKYPEeHTIB,
AKWMW JlolIOMara€ CMCTeMaTHU3yBaTHU Ta Bi-
3yaJiisyBaTy iHpopMaljilo Ipo BallUX KOH-
KypeHTiB. OCb KpOKH, Ki MO)XHA BUKOHATH
JJ1d CKJIalaHHA KapTHU KOHKYPEHTIB:

— Idenmudpikayia koHkypenmis: BusHau-

Te KOMIaHil, 4Ki € BallUMU KOHKYpeH-
TaMU Ha pUHKY. lle MOXyTb 6yTH AK
NpsAMi KOHKYPeHTH — Ti, 110 MPOIOHY-
I0Tb CXO0XI IPOAYKTH YU NOCJHYTH, TAK i
ornocepeZiKOBaHi KOHKYPEHTH — Ti, 110
33/I0BOJIbHSIIOTh NOTPEe6H KJIIEHTIB Y
TOMY > CEerMeHTI PUHKY, ajle IHIIUMU
3acobaMu.

— 36ip ingpopmayii: ChpopmyiiTe iHPOpMa-
[[il0 MPO KOXHY 3 ifeHTHIKOBAaHUX
KoMmmnaHid. lle Mo)Xe BKJIIOYATH IXHi
NPOJAYKTH YH MOCTIYTH, LIHOBY MOJITHKY,
MapKeTUHTIOBI cTpaTeril, LiJIbOBY ay/u-
TOPIl0, KJIOYOBI epeBaru Ta HeJ0JiKH,
piBEHb KJIIEHTCbKOI MiATPUMKH, peu-
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How to create
a competitor map?

An effective competitor analysis can
be conducted by creating a map of their
market position. This method allows you to
identify the leading players, estimate their
market share and assess the success of
their strategies. There are different ap-
proaches to creating a competitor map. The
analysis and interrelationships of all data
will form the most complete image of the
market situation.

Experts recommend using the following
criteria for comparison:

— Price to quality ratio.

— Geographical coverage of the selected

niche.

— The amount of investment in the industry.

— Growth rate and market share held by
the company.

Analysing the industry by these pa-
rameters will help you to graphically dis-
play which companies are dominant and
determine the direction of new product de-
velopment, as well as who uses the best
sales methods. His will assist in the identifi-
cation of potential avenues for growth
within your own business.

The mapping of competitors represents
a pivotal stage in the competitor analysis
process, whereby information about com-
petitors is organised and visualised in a
systematic manner. The following steps will
guide you in creating a competitor map:

— Identification of competitors: ldentify
the companies that are your competi-
tors in the market. These can be either
direct competitors - those offering
similar products or services - or indi-
rect competitors - those satisfying the
needs of customers in the same market
segment, but by different means.

— Gathering information: Gather informa-
tion about each of the companies iden-
tified. This may include their products
or services, pricing, marketing strate-
gies, target audience, key strengths and
weaknesses, customer support, cus-
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TUHTA KJIEHTIB Ta iHIIY BaXK/IUBY iH-
dopwmatiiro.

CmeopeHHss KapmKu 0/18 KOXCH020 KOH-
Kypeuma: [Ins KOXHOI KOMIIaHil CTBO-
piTh OKpeMy KapTKy ab6o TabJiuIfl0, Ha
AKil 6yAyTh BKasaHi BCi BaXKJIMBI AaHi,
mo BU 3ibpanu. lle Moxke BKJ/OYATH
Ha3BYy KOMIaHil, Il IPOAYKTU YU NOCJIYTH,
L[IHOBI NaKeTH, OCHOBHI IlepeBaru Ta
He0JIiKH TOIL0.

Bizyanizayia iHgopmayii: Cxopuctau-
Teca rpadiyHUMH 3acob6aMu, TaKUMHU
AK Tabsuui, Aiarpamu a6o rpadikwy,
mo6 BisyanisyBaTu iHpopMaliito mpo
BalllUX KOHKypeHTiB. Hanpukiaz, BU Mo-
eTe cTBOpUTH MaTpulto SWOT f/19 KOx-
HOI KOMITaHii abo MOPIBHAJIBHY Aiarpamy
IXHIX MIPOAYKTIB Ta LiH.
AHanisz i sucHoseku: Ilicna Toro, K BH
CKJIA/IA KapTy KOHKYPEHTIB, IIpoaHaJli-
3yHTe 3i6paHi ZjaHi Ta 3p06iTh BUCHOBKH.
BusHauTe, siki KOHKYpEeHTH € HaMOiIb-
IIMMU 3arpo3aMu abo MOXKJIMBOCTSIMHU
JlUIs Balioro 6Gi3Hecy, i K BU MOXeTe
BUKOPHUCTATH I[10 iHOpMalliro A5 po3-
BUTKY CBOE€I cTpaTerii.

tomer ratings, and other relevant infor-
mation.

Create a card for each competitor: For
each company, create a separate card
or spreadsheet with all the important
data you have collected. This can in-
clude the company name, products or
services, pricing packages, main advan-
tages and disadvantages, etc.

Visualise the information: Use graphical
tools such as tables, charts, or graphs
to visualise your competitor informa-
tion. For example, you can create a
SWOT matrix for each company or a
comparison chart of their products and
prices.

Analysis and conclusions: Once you've
mapped your competitors, analyse the
data you've collected and draw conclu-
sions. Determine which competitors
pose the biggest threats or opportuni-
ties to your business and how you can
use this information to develop your
strategy.
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PO3POBKA MNMPOTOTUMY TA TEXHIYHA
PEAJIIBALIA CTAPTAMNY

PROTOTYPE DEVELOPMENT AND TECHNICAL
IMPLEMENTATION OF THE STARTUP

CtBopeHHs npotoTtuny igei 3.1 Creation of a prototype of the idea

o . - e Selection of technical specialists
Minbip TexHiuHMx daxiBLiB Ans peanisauii inei 3.2

B13HaUEHHS TEXHONOTIYHOrO CTEKY
ons ctaptany DeepTech Startup

KoHuenuis ctBopeHHs FablLab 3 BUrotoBneHHs
KOHTPO/EPIB COHAYHMX ENEKTPOCTaHLN

3.4

to implement the idea

Definition of the technology stack
™ for a DeepTech Startup

Conceptualisation of a FabLab for
" the manufacture of solar power plant controllers

3.1 CrBOpeHHA mpoToTUIY iAel 3.1 Creating a prototype of the idea
Axuil npomomun He06XioHO What kind of prototype should
~ cmeopiosamu 015 80a.1020 be created for a successful
@ | DeepTech cmapmany? DeepTech startup?

N

[IpoTOoTUNIYBaHHA € BaXKJIUBUM KPO-
koM y po3po6ui DeepTech crapramy. Lle
J03BOJISIE MIePeBIpPATH ifel Ta WBUAKY iTe-
patito. IcHye 6e31i4 pi3HUX TUMIB POTOTH-
IiB, KOK€eH 31 CBOIMU IlepeBaraMy Ta HeJo-
JlikaMu (TabJ1. 3.1).

Prototyping is an important step in
the development of a DeepTech startup. It
allows the testing of ideas and the imple-
mentation of iterative changes. There are
many different types of prototypes, each
with its own advantages and disadvantages
(table 3.1).

Cost
01

Testing

06

|l.
Resources

05

Timeframe
02

Goals

03

04

Audience

PucyHok 3.1 - ®akTopy, ik TOBUHHI
BpPax0OBYBaTHUCh P yXBaJIeHH] pillleHHs
1po Te, AKWH TUIl IPOTOTHUILY CTBOPUTHU

nuis DeepTech crapramy

Figure 3.1 - Factors to consider when
deciding what type of prototype to create
for a DeepTech startup
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Ta6auys / Table 3.1
Tunu npororumnis - Prototype Types
Tun npororuny Oco6auBoOCTiI
Prototype types Features
OpHi 3 HaWmpocTimuxX TUMIB MPOTOTHINB, BK/IWYAKTh CTBOPEHHS (i3UYHOTO
npejcTaBJeHHs iflel 3 BUKOPUCTAHHSAM Namnepy, oJiBLiB Ta MapkepiB. Lled Tun
[Taneposi OPOTOTUIY YaCTO BUKOPUCTOBYETHCS Ha paHHIX CTaAifiXx po3po6KU MPOAYKTY,
NIPOTOTHUIIU OCKIJIbKH BiH [03BOJISIE LUBU/KO NIepeBIpATH ifjel 1 OTpUMyBaTH BiryKU BiJ noTe-
HI[IHHUX KOopuCTyBauiB. l[i mpoToTUIH, K NMpPaBUIO, HEJOPOTI A/ CTBOPEHHS Ta
MOXXYTb OYTH 3MiHEHi IBUAKO, SKIIO Ile He0OXiJHO
One of the most straightforward prototypes is the creation of a tangible representa-
tion of an idea using paper, pencils and markers. This type of prototype is frequently
Paper employed in the preliminary stages of product development, as it facilitates the expe-
prototypes ditious assessment of ideas and the solicitation of feedback from prospective users.
Such prototypes are typically inexpensive to create and can be modified quickly if nec-
essary
3a3Buyall BiH CTBOPIOETHCS 3 BUKOPUCTAHHAM JIM3alHEPCHKOI MPOTpaMH, TaKUU
TooToTHIN sk Adobe Photoshop a6o Sketch. PakoBi kapkacu kopucHi JJis1 TecTyBaHHS iHTep-
Kf cacis delicy cnoxuBaya MPOJAYKTY, OCKIJIbKM BOHH JI03BOJIIIOTh CTBOPIOBAaTU Ga30BUM
p MakKeT, He CTal4d 3aHA/[TO JOKJIAJIHUM, TAKOX KOPHCHI /iJisl OTpUMaHHS BiJryKiB
Bi/| CIO>KMBaviB Ta 3al[iKaBJI€HHUX CTOPIH
The creation of wireframes is typically undertaken using a design program such as
Framie Adobe Photoshop or Sketch. Wireframes are a valuable tool for testing a product’s
J— p user interface, as they allow for the creation of a basic mockup without the need for
excessive detail. Additionally, they facilitate the collection of consumer and stake-
holder feedback
KtikaBebii [Te po3mupeHa popma NPOTOTHUITY KapKaca, IKa J03BOJISIE CIOKHUBaYaM B3aEMO/Ti-
STHU 3 TPOAYKTOM, OCKIJIbKY BOHU J03BOJISIIOTh MOZIEJIOBATH peabHUHN 10CBiA Ha
OPOTOTUIIN .
IpHUCTPOi
Clickable This is an advanced form of wireframe prototyping that allows consumers to interact
prototypes with the product in a manner that simulates real-world experiences on the device

3D-npoTtoTunu

3D-npoToTUNH - Ile UMPOBI MO/iei, IKi MpU3HaUYeHi AJ1s TOTo, 06 BUTVISAATH K
KiHLIEBUN NMPOAYKT. BOHM 4acTO CTBOPIOIOTHCA 3 BUKOPUCTAHHSAM MPOTPAMHOTO
3abe3neyeHHs CAD a6o TexHoJsorii 3D-ApyKy, Bara, MaTepianu Ta iH. BoHU Takox
KOPHCHI /IJI1 CTBOPEHHS1 MapKeTUHIOBUX MaTepiasiB, TaKUX K 300paXKeHHs JJis
Beb-calTiB abo BiZieo MpoyKTiB

3D prototypes

3D prototypes are digital models that are designed to resemble the final product.
They are frequently created using computer-aided design (CAD) software or 3D print-
ing technology, taking into account factors such as weight, materials, etc. Addition-
ally, they are useful for creating marketing materials, such as images for websites or
product videos

dyunkuioHanpHi
IPOTOTHIIN

dyHK1i0OHANbHI IPOTOTUIM € HAWOI/IBLI IPOCYHYTUM TUIIOM IPOTOTUIY Ta BKJIIO-
4YalTb CTBOPEHHs pob6o4oi Bepcii npoyKTy. Llel TUN npoToTUNy 3a3BUYal BUKO-
PUCTOBYETHCSA MPU TECTYBaHHI CK/IaJHUX anapaTHUX abo NMpOrpaMHUX MPOAYKTIB,
TaKUX sIK po60TH 260 MOGIJIbHI A0 aTKH

Functional
prototypes

Functional prototypes represent the most advanced type of prototype, as they involve
the creation of a working version of the product. This type of prototype is typically
employed when testing complex hardware or software products, such as robots or
mobile apps
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He3zanexxHo Big TOro, Ha AKOMy eTamni
3HAXOAUTBCA CTapTal, UMOBIPHO, € TUII IIPO-
TOTHILY, IKUK MOXKe JJOIIOMOI'TU NepeBipuTH
Ta IMOJIMNIUUTU MPOAYKT, fAKI BUMaralmoThb
OiIbII CKJIaAHUX B3aEMOJiM ab0 anapaTHUX
KOMIIOHEHTIB. 3D-NpOTOTUIIM MOXKYTb BUKO-
pUCTOBYBATUCA JJ1d Bi3dyasi3anii KiHLeBOro
NPOAYKTY, B TOM 4ac SIK KapKach KOPUCHI
JUIsl TeCTyBaHHs iHTepdeiciB KopucTyBaya.
Po3ymilouu pi3Hi TUNU AOCTYNHUX NPOTO-
THUIiB, MOXXJIMBO BUOpATH HaWKpaliuil Ba-
piaHT AJid cTapTana Ta MepeKOHAaTHCH, 110
NPOAYKT BiJINOBiZla€ HOTO Li/ISM.

[Ipu BU6GOPi TOTO, AKUK TUI NPOTOTUIY
CTBOPUTH JJid cTapTamny, € psj $akTopis.
Tun o6paHoOro NpoTOTUNY BIJIMHE HA YCIiX
cTapTany.

HaBezieMo KisibKa KJIFOYOBUX €JIEMEHTIB,
SIKI CJIiJT BpaXOBYyBaTH MPU NPUUHSATTI pillleH-
HSI PO Te, IKUM TUI NPOTOTHUILY HalKpalle
niIXOAWTH JIisl cTapTamny (TabJ. 3.2).

Posrssigarouu 1ji pakTopu Npyu NpUKH-
ATTI pillleHHS PO Te, IKUK TUIl IPOTOTHUILY
CTBOPUTH JJId CTapTaIly, MOXJIMBO [IepeKo-
HATHCH, 10 pillleHHd, IKe IPUUMAETHCA €
L[IJIKOM OOI'PYHTOBaHHUM, siIK€ MO3UTHUBHO
BIJIMHE Ha ycnix ctaprany. [Ipu peresbHo-
My pO3rJdAl Ta IJIaHYBaHHI MOXJIUBO
CTBOPUTHU NPOTOTHUI, AKUHU BiANIOBiJIAa€ BCIM
LiJIM Ta noTpebaM, 3a/MIIAKYUCh y PaM-

Kax 0l0/>KETHUX Ta 00MeXXeHb CTPOKIB.
Yomy npomomunu eadicausi

% 0.4 cmapmania?
¥ | [IpoTOTUNH € HEBIJI EMHOIO YaCTHHOIO
nporecy po3pobku ajs DeepTech crapramny,
OCKIJIbKM BOHU HAJ]Al0Tb BAXKJIMBY MOMJIN-
BiCTb /1JIS TECTYBAHHS i/lel Ta MPOEKTIB, epul
HDK IPUCBATUTH C IOBHOMACLITAOHOMY 3aIly-
CKy NIPOAYKTY Ta PYHKLII IPOAYKTIB.

[I[poToTUNX BaXJIMBI JJi CTapTalis,
TOMY 1110 BOHHU JO3BOJIAIOTh MiANPUEMLAM
LIBU/IKO Ta HEJOPOI0 NepeBipATH CBOI ifel,
He BKJIaJlalo4u 6araTo yacy M rpouied y
npotuec po3po6bku. Lleit 3BOpoTHUM 3B’I30K
TaKOX MOXXe OyTH BUKOPUCTAHUU /sl BU-

3Ha4YeHHS TOTO, YM € NMPOAYKT KUTTE3AAT-
HUM Ha PUHKY.

0,
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Regardless of the stage of development
a startup may be at, there is likely a type of
prototype that can assist in testing and im-
proving a product that requires more com-
plex interactions or hardware components.
3D prototypes can be employed to visualise
the final product, while wireframes are use-
ful for testing user interfaces. By under-
standing the different types of prototypes
available, it is possible to select the most
appropriate option for a startup and ensure
that the product meets its intended goals.

There are a number of factors when
choosing what type of prototype to create for
a startup. The type of prototype you choose
will affect the success of your startup.

Here are some key elements to consider
when deciding which type of prototype is
best for a startup (table 3.2).

By considering these factors when
deciding what type of prototype to create
for a startup, it is possible to ensure that
the decision is well-informed and will have
a positive impact on the success of the
startup. With careful consideration and
planning, it is possible to create a prototype
that meets all goals and needs while staying
within budget and time constraints.

What are the advantages
of using prototypes in the context
of startups?

Prototypes represent an indispensa-
ble component of the development process
for a DeepTech startup. They offer a valu-
able opportunity to test ideas and designs
before committing to a full-scale product
launch and product features.

Prototypes are of significant value to
startups, as they permit entrepreneurs to
assess their ideas expeditiously and inex-
pensively, without the necessity to invest a
substantial amount of time and resources
in the development process. Furthermore,
this feedback can be employed to ascertain
the viability of a product in the market-
place.



peanisauia ctaprany implementation of the startup

Po3pobka npoToTuny Ta TexHi4Ha PO SJJ,IJ'IEQSECTIDN Prototype development and technical

Ta6auys / Table 3.2

Kiro4oBi eieMeHTH, Ki €J1iJ; BpaXOBYBaTH NPU NPUIHATTI pillieHHSA MpO Te,

AKHMU THIN NPOTOTHIY HaMKpalle nigxoauts Ajs DeepTech craprany

Key elements to consider when deciding what type of prototype is best for a DeepTech startup

EneMeHT Onuc
Element Description
BapTicTb € 0HUM 3 Hal6inbII BaxkIUBUX GAKTOPIB, sIKi C/I1iZ; BpaxoByBaTH MPU BU3HA-
BapricTb YeHHi TOro TUIy NIPOTOTHUIY, 1106 CTBOPUTH /IS CTapTaly. BapTicTh NpoTOTUIYBaHHSA
MaTepiasiB, iIHCTpyMeHTIB Ta Ipaui € BeJInue3HUM GaKTOpoM ycilixy abo HeBAadi crapTamy
One of the most crucial considerations when determining the type of prototype to be cre-
Costs ated for a startup is the associated cost. The cost of materials, tools, and labour required

for prototyping represents a significant factor in the success or failure of a startup

Tepminu

Ille ofuH BaxkJIMBUM PaKTOp, AKUH CJ1iJi BpaXOByBaTH PHU BUOOPi MPOTOTUILY, — L€ Tep-
MiHM, JOCTYNHI A/ pO3pOOKM Ta TeCcTyBaHHA. fKILI0 MPOAYKT NpU3HAYEHUH [
IIBU/AKOTO 3aMyCKY, TO MOXe 3HaZ06UTHCS 6iblI 6a30BUHM NPOTOTHUIL. SKIO JOCTYIHO
6isnblIe Yacy, TO AJis nepeBipku ckaaAHIUX QYyHKIiNA Ta ejleMeHTIB JU3aliHy MOHa
BUKOPHCTOBYBATH CKJIAJHIIINKA IPOTOTUI

Deadlines

Another important factor to consider when choosing a prototype is the timeframe avail-
able for development and testing. If the product is intended to be launched quickly, a more
basic prototype may be required. If more time is available, a more complex prototype can
be used to test more complex features and design elements

Llii

Ba)k/1MBO BUBHAYHUTH, SIKi LIiJIi HEOOXiHO JOCATTH, IEPII Hi*XK BUOGPATH TUI IPOTOTHUILY.
Heo0xi/lHO pO3pOOUTH NPOAYKT, AIKUH BUPILIYE KOHKPETHY NMpo6sieMy? AGO CTBOPUTH
I110Ch, 1[0 MOKe BUKOPHUCTOBYBATH CHOKHUBA4 B Pi3HUX cUTyalisx? MoxJIUBO 3HaA06U-
THCSI BUOPATH IHIIUH TUII TPOTOTUILY

Goals

It is important to determine the specific goals that one wishes to achieve before selecting
the most appropriate type of prototype. Is the objective to develop a product that ad-
dresses a specific problem? Or alternatively, create a product that can be used by the con-
sumer in different situations? It may be necessary to select a different type of prototype

AynuTtopia

XTo 6y/ie BUKOPUCTOBYBATH NMPOAYKT? 3HAHHS I[iJIbOBOI MAa€ BAXKJIMBe 3HAYEHHS IMPU
BUOOpi TOTO TUINY MPOTOTHIY, 106 CTBOPUTH JJI cTapTamny. B 3asexHocTi Bij Toro,
XTO Oy/le BAKOPHUCTOBYBATH MPOAYKT, Jlesiki QyHKIii Ta eJleMeHTH JIU3alHYy, MOXKJIUBO,
MOTPi6HO BKJIIOYUTH B IU3ANH

Audience

Who will use the product? It is of significant importance to ascertain the target audience
when selecting the type of prototype to be created for a startup. The inclusion of specific
features and design elements in the product design may be contingent upon the intended
user group

Pecypcu

Yu € gocTyn 10 pecypciB, HEOOXiJHUX JJIsI MPOTOTUIY? 3a/IeXKHO BiJi TUIY TPOTOTHILY,
SIKUW CTBOPIOETHCS, 3HAZ0OUTHCS MEBHI MaTepiaid a60 IHCTPYMEHTH, AKi HeJJOCTYIIHI.
Axuo pecypcu obMexeHi, To BaKJMBO BUOPATH THUI NPOTOTHUIMY, IKUKA MOXKe OGyTH
CTBOPEHO 3 MEHIIOK KIJIBKICTIO pecypciB

Resources

It is necessary to ascertain whether the requisite resources are available for the prototype.
Depending on the nature of the prototype in question, there may be certain materials or
tools that are not readily accessible. In the event of limited resources, it is prudent to select
a prototype that can be created with fewer resources

TecTyBaHHA

TecTyBaHHS € HEBi'€EMHOI0 YaCTHHO OY/1b-IKOTO NMPOLECY PO3POOKU MPOAYKTY, TOMY
BAXKJIMBO BU3HAYHWTH, SIK MJIAHYETbHCS TECTYBaHHS NepeJ, BUOOPOM THUINY NPOTOTHUILY.
3asexkHO Bif| TOr0, CKiIJIBKK Yacy Ta pecypciB JOCTYIHO /J1s1 TECTYBAHHS, MOXJIMBO 3HA/10-
6UTHCA BUOPATH Gi/bII IPOCTUM YU CKJIAJHILIMN IPOTOTHII, HiXK CIIOYATKY IJIaHyBaJ10Cs

Testing

Testing is an essential component of any product development process. Therefore, it is cru-
cial to ascertain the planned approach to testing before selecting a prototype type. The
availability of time and resources for testing will determine whether a simpler or more
complex prototype is required than that originally planned
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[IpoTOTUIIN TAKOXK MOXKYTb LONOMOITH
cTapTanaM 3aol@JUTH TIpouli B [JOBroO-
CTPOKOBIiM MepcrneKTUBi, 3abe3mevyyyu
NpPaBUJIbHO PO3POOUTH MPOAYKTH 3 CAMOT0
noyartky. IIpu 3amycky HOBOro NpoAyKTY
BaXXJIMBO CTBOPUTH LI0Ch, 1110 3aJ0BOJIbHSE
notpebu cnoxkuBadiB. Lle Moxe 3ao1aauTu
f6araTo Tpolled y mOpoleci po3pobkw,
OCKIJIbKM 3HWXKYE HEOOXiHICTh A0pOrux
3MiH JIiHil.

[IpOTOTUIIU TAKOXK MOXYTb JJOIIOMOI'TH
cTapTanam 3aliKaBUTH iHBEeCTOpIB Yy iHHO-
BallilHOMY MNpoAyKTi. |HBecTopu XO04yTh
3HATH, 110 BOHU IHBECTYIOTb Y NMPOAYKT 3
IOTeHIia/JIoM, i IPOTOTUI MOXe JOIOMOT-
TH NpPOJEMOHCTPYBaTH Lied MOTeHLjiasl.
[IpoToTUnl MOXe NMOKa3aTHU iHBeCcTopaM, K
Npalle MPOAYKT, AO3BOJAKYM IM Kpalie
3po3yMmiTu ¢QyHKLii npoAykTy. lle, cBo€ro
yeprow, MoXKe MiJBUIIMTU BIEBHEHICTb
iHBeCcTOpiB y cTapTani Ta ii OPOAYKT, 110
pobuTh HOro MMOBIpHIilIOI, 110 BOHHU
3abe3neyaThb piHAHCYBaHHS.

HapelTi, nOpoTOTHUNU BaXKJIWUBI i
cTapTaniB, TOMY 110 BOHU MOXYTb J0IIOMO-
I'TU BUKJMUKATU IHTepec BiJ MOTEHLiMHUX
cnokuBayiB. [lokasywoyu crnokuBayaw,
AK BUIJIAAAE MPOAYKT Ta AK BiH MPALOE,
MOXXJIUBO NIPUBEPHYTH IXHIO yBary i, CoAi-
BaTUCh Ha mnpopaxi. lled paHHIN iHTepec
MOX€e TAaKO0X JONOMOI'TU OTPUMATH BIArY-
KU BiJ] CIO’)KMBayYiB Ha NPOAYKT, IKUM MOXe
OYyTU BUKOPUCTAHUM [Ji1 YTOYHEHHSI HOT0
J10 3aIyCKY.

[IpoTOTUIIN TAKOX AONOMAralTh CTap-
TanaM 3aoUlaIMTHU TIpolli, 3abe3NnevyuTH,
o6 NpOAYyKTHU OyJd CBOEMY HNPOAYKTI.
3pelTor, CTBOPEHHA IPOTOTUIY € BAXKJIU-
BOI0 YAaCTUHOW OYyJAb-sIKOT0 MpoLecy pos-
pO6KM cTapTamiB.
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Furthermore, the use of prototypes can
assist startups in reducing expenditure in
the long term by ensuring that products are
designed correctly from the outset. When
launching a new product, it is of the utmost
importance to create something that meets
the needs of consumers. This can result in
significant cost savings during the develop-
ment process, as it reduces the necessity
for costly line changes.

Furthermore, prototypes can assist in
attracting investors to innovative products.
It is of paramount importance for investors
to be convinced that they are investing in a
product with potential. A prototype can
help demonstrate this potential. A proto-
type can demonstrate to investors how the
product functions, thereby facilitating a
more comprehensive understanding of its
operational capabilities. Consequently, this
can enhance the confidence of investors
in the startup and its product, thereby in-
creasing the likelihood of them providing
funding.

Finally, prototyping enables entrepre-
neurs to gain a precise understanding of
the financial implications of launching their
product or service. By means of prototyp-
ing, entrepreneurs are able to ascertain the
costs associated with production, materials,
and labour with greater precision, thereby
enabling them to construct a realistic
budget for their venture. This enables en-
trepreneurs to plan their finances in a man-
ner that is aligned with their anticipated
expenditure and to anticipate any unex-
pected costs that may arise during the
development process.

Finally, prototyping represents an in-
valuable tool for entrepreneurs in the early
stages of developing a new product or ser-
vice. Most importantly, prototyping enables
entrepreneurs to ascertain the financial
implications of their concept and to plan
their finances accordingly.
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=% CTBOpeHHs MpoOTOTUNY AJs izgei

DeepTech craprany € BaXJHUBOIO YacTU-
HOK UUIAXY BiJ, KOHLeNLil 10 peajabHOCTI.
lle mormoMarae nepeBipyUTU Ta NepeBipATH
iZ1er0, a TaKoX CIAYKUTb 3aC060M NepesaTH
6ayeHHs NOTeHLiMHUM iHBeCcTopaM.

[lepliMM KpOKOM y CTBOpPEHHI IpPOTO-
tuny ajasa DeepTech craprany € Bu3HaudeH-
Hf KJIIOYOBUX (QYHKLiM, sAKi HeoO6XiJHO
BKJIDYUTH Y NPOAYKT. lle NOBUHHO I'PyHTY-
BaTHUCA Ha BiAryKax CHOXHWBadiB, aHaJi3i
KOHKYPEHTIB Ta OyAb-IKHUX iHLIUX JOCJi-
JDKEHHAX, AKI NPOBOAUJIUCH Nepes TUM, AK
pO3M0YaTH NPOEKTYBAHHA IPOTOTHILY.

[lepir HDXK po3moYyaTu NPOEKTyBaHHH,
HeOoOXiIHO BU3HAYUTH, IKUN THUIl IPOTOTHU-
My HeoOXiIHO CTBOPUTH. [IpOTOTHUNIU 3 HU3b-
KOI TOYKU 30py € HAUMpOCTiliow GopMoro Ta
4YacTO BUKOPHUCTOBYHOTBHCA [JI1 TeCTYBaHHS
KoHLenuin. Ili mporoTunu 3a3BU4an CKJa-
JIal0ThCSl 3 OCHOBHMX €CKi3iB ab0 KapKaciB,
AKI MOXKYTb JaTH 3arajibHe ysBJIEHHA MPO
Te, AK IPOAYKT Oy/ie BUIJISAAATH Ta MpaLjto-
BaTH. [IpoToTHUNM 3 BUCOKOI TOYKU 30pY €
Oi/bII CKJIAAHUMU Ta 4YAaCTO BKJIOYAKOThb
KOMIT'lI0TepHU30BaHi MakeTH a6o QyHKIio-
HaJIbHI IPOTOTUIIY, AAKi J03BOJIATH KOPU-
CTyBa4yaM B3a€EMOJIATH 3 IPOAYKTOM.

Ak TibKM npoTOTHUN OyAe rOTOBUM, Ha-
CTaB 4ac NepeBipuTH MOro 3 NOTEHI[iIHHUMHU
cnokxuBadyaMu. KopucrtyBanpKka TeCTyBaHHA
€ BAXJIMBOIO YAaCTUHOIO NPOLEeCy, TOMY 110
BOHO /103B0JISIE 30MPAaTH 3BOPOTHUH 3B’I30K
Ipo Te, 4K CIOXUBa4yi B3aEMOJIIOTbH 3 Ba-
IIMM NPOAYKTOM, U ineHTUdiKyBaTH 06/1aCTi
JUIl TOKpalleHHd. MOXJIMBO NpPOBOAUTHU
CeaHCH KOpUCTyBaya TECTYBaHHA 0COOUCTO
abo B IHTepHeTi 3a JOoNOMOrow LUPPOBUX
TEXHOJIOTIN, MPOrpaMHUX NPOAYKTIB.

CtBopeHHs nportotuny s DeepTech
CTapTaly € BaXXJIMBUM KpPOKOM /[Jil Iepe-
TBOPEHHA el Ha peanbHicTb. Ciigyoouu
UM eTallaM, MOXJIUBO CTBOPUTHU NPOTO-
THUN 3 HU3bKOI TOYKM 30py ab0 BHUCOKOI
TOYKH 30Dy, AKAMN JONOMOXE YTOYHUTH Ta
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How can you create a prototype
for a startup idea?

Building a prototype for a DeepTech
startup idea is an important part of the
journey from concept to reality. It helps to
test and validate the idea, and serves as a
means of communicating the vision to po-
tential investors. This should be based on
customer feedback, competitor analysis,
and any other research that has been done
before the prototype is designed.

g

Before the prototype is created, it is
necessary to determine what type of proto-
type is required. Low-tech prototypes are
the simplest form and are often used for
testing concepts. These prototypes usually
consist of basic sketches or wireframes that
can give a general idea of how the product
will look and work. High-fidelity prototypes
are more complex and often include com-
puterised mockups or functional proto-
types that allow users to interact with the
product. Once the prototype is ready, it is
time to test it with potential customers.
User testing is an important part of the
process because it allows you to gather
feedback on how consumers interact with
your product and identify areas for im-
provement. It is possible to conduct user
testing sessions in person or online using
digital technologies and software products.

Once the prototype is ready, it is time to
test it with potential consumers. User test-
ing is an important part of the process be-
cause it allows you to gather feedback on
how consumers interact with your product
and identify areas for improvement. User
testing sessions can be conducted in person
or online using digital technologies and
software products.

Creating a prototype for a DeepTech
startup is an important step in turning an
idea into reality. By following these steps, it
is possible to create a low- or high-level
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NOKpAaLUTH NPOAYKT, Iepll HDK BiH mije
Ha PUHOK. 3 3BOPOTHIM 3B’I3KOM 3 TecCTy-
BaHHAIM CHOXXWBaya MOXJIUBO MepeBipUTHU
iZ1e10 Ta BHECTH KOPEKTUBHU 32 HEOOXIiAHICTIO.

Aki pecypcu docmynHi,
w06 cmeopumu npomomun
das idei 3anycky?

°a

CTBOpeHHd NMpPOTOTUIY AJid ifel 3a-
IIyCKy MOe OYyTH JISKalo4UM IpoLecoM. €
ifles1, Tenep HeOOXiZJHO 3pOOUTH 1€ peasib-
HicTio. Ha macTs, € 6e31i4 pecypcis, siki f0-
IIOMOXYTb CTBOPUTU MNPOTOTUN JaA ifel
DeepTech craprany.

OfHMM 3 Kpalllux pecypciB, gKi JOMNOMO-
)KYTb CTBOPWUTH IIPOTOTHII, € OHJIAWH-Ha-
BYa/IbHI NoCi6HMKM. B IHTepHeTi € 6e3J1iu Ha-
BUYaJ/IbHUX MOCIOHHUKIB, SIKi MOXKYTb HaJIaTH I0-
KPOKOBI IHCTPYKLil [P0 Te, 9K CTBOPUTH MPO-
ToTuIl. KpiM TOro, 6araTo HaB4a/IbHUX NOCi6-
HUKIB O€3KOIITOBHI, 1110 POOUTB iX JOCTYITHUM
BapiaHTOM Ji/Ig IPOTOTUILY iZiel cTapTany.

19 TUX, XTO BiJJla€ nmepeBary ocoouc-
TOMY HaBYaHHIO, € TAKOX JOCTYIIHI ceMiHa-
pY, AKi JONOMOXYTb CTBOPUTH NPOTOTHUII
Ta ¢axiBILiB y ranysi.

Hapewri, icHye 6e3siiu mporpam, sKi
MOKYTb JJOIIOMOI'TA CTBOPUTH NPOTOTUI /Il
inel craprana. CTBOpeHHs NPOTOTUINY JJIf
iziel 3amycKy He NOBMHHO OyTH CKJIaZJHUM 3a-
BJIaHHAM. 3a J0IIOMOIOI0 [TPaBUJILHUX pecyp-
CiB Ta IHCTPYMEHTIB MOXJUBO IIBUJAKO Ta
JIETKO CTBOPUTH NPOTOTHUII JJI4 ifel.

Ak npomomunu Moxcymb
donomozmu niomeepoumu
6i3Hec-idero?

H |

[IlpoToTUNyBaHHS € O€31[iHHUM iH-
CTPYMEHTOM /[iJIf MiANPUEMIIB Ta NiAMNpPU-
€EMCTB Ha paHHIX CTaAifX po3pOoOKU NPOAY-
KTy a6o nocayru. [IpotoTun - ne Mozenb
NPOAYKTY abo MOCAyrH, sKa BUKOPUCTOBY-
€TbCA JJI NepeBipKU KOHUeIil Ta OLiHKHU
il 3aiicHeHHOCTI. [IpoTecTyroyu NpoTOTHII,
OiIIPUEMLI MOXYTb BUSIBUTHU Oy/Jb-fKi
npo6JjieMH, 0OMeXeHHsI YU Npo6JieMH, SKi
MOXXyTb BUHUKHYTH Mij 4ac cnpo6u BUBeEC-
TH KOHLEILi}0 pUHKY.
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prototype that will help refine and improve
the product before it goes to market. Con-
sumer testing provides invaluable feed-
back, enabling the idea to be validated and
adjustments to be made as needed.

What resources are available

to create a prototype
9 for a startup idea?

Creating a prototype for a startup
idea can be an intimidating process. You
have an idea, now you need to make it a re-
ality. Fortunately, there are many resources
available to help you create a prototype for
your DeepTech startup idea.

One of the best resources to help create
a prototype is online tutorials. There are
many tutorials online that can provide step-
by-step instructions on how to create a pro-
totype. In addition, many tutorials are free,
making them an affordable option for pro-
totyping a startup idea.

For those who prefer in-person train-
ing, there are also workshops available to
help create a prototype and industry ex-
perts.

Finally, there are many software pro-
grams that can help create a prototype for a
startup idea. Creating a prototype for a
startup idea doesn’t have to be a difficult
task. With the right resources and tools, it is
possible to create a prototype for an idea
quickly and easily.

How can prototypes help

validate a business idea?

Prototyping is an invaluable tool for
entrepreneurs and businesses in the early
stages of product or service development. A
prototype is a model of a product or service
that is used to test a concept and evaluate
its feasibility. By testing a prototype, entre-
preneurs can identify any issues, limita-
tions, or problems that may arise when try-
ing to bring a concept to market.



Po3pobka npoToTuny Ta TexHi4Ha
peanisauia ctaprany

CTBOpeHHS MPOTOTHUNY JO03BOJISE MiJ-
NPUEMLAM JOKJaJHille NOCHiAKYBaTH L0
ifero, JomoMararodud IM 3poO3yMITH, AK iX
NPOAYKT YM NOCJAyra MOXYTb BHUIJIAJAATH,
BiluyBaTH i PyHKIiIOHYBATH.

[IpoToTUNIyBaHHA TAKOX JOIIOMarae
NiNPUEMLSAM NiITBEPAUTH CBOIO OGi3Hec-
iZ1eto, J03BOJIAKOYM IM OTPUMYBATU 3BOPOT-
HHUM 3B’I30K BiJ] MOTEHI[IMHUX CIIOXKHUBaviB.
3aBJAKHA KOPUCTYBAJIbHULIBKOMY TeCTYBaH-
HIO NiANPUEMLI MOXYTb OTPUMATHU TOYHE
PO3yMiHHA TOTO, L0 NOTEeHLiWHI KIIEHTH 1y-
MaloTh MPO CBil NPOAYKT abo nocayry. Bupi-
HIYI04YM OyAb-Ki IPo6JIeMH, 1[0 BUHUKAIOTh
B pe3yJ/IbTaTi TeCTyBaHHS KOPUCTyBaya, MoO-
KYTb rapaHTyBaTH, L0 IXHIM NPOAYKT 3a/0-
BOJIbHSIE OTPEOU CBOET 11iIbOBOI aBAUTOPI.

CTBOpeHHsI NPOTOTHUIY TaKOX HaJae€
NiNPUEMLISIM MOXJIUBICTb BUABUTU OY/b-
AKUX NOTEHLINHUX KOHKYPEHTIB Ha PUHKY.
BuByaroyy icCHy00Ui NPOAYKTU Ta MOCIAYTU B
TOMY 2K IIPOCTOPI, NIANPUEMLI MOXKYTb OTPH-
MaTH 1[iHHY iHdopMallito npo Te, 1[0 POOUTH
iXHI NpPOAYKT OiNbII OakaHUM, HDX iHIII
npomnosuuii Ha puHKy. Lle no3BoJssA€ nignpu-
€EMLSIM TapaHTYBaTH, L0 IXHIM NPOAYKT Ma€
KOHKYPEHTHY IlepeBary B IIOPiBHAHHI 3 aHa-
JIOTIYHUMH NPOAYKTAMHU, BXKe JOCTYITHUMU.

HapewTi, nporoTunyBaHHA [J03BOJISIE
HNiANPUEMLIAM OTPUMATU TOYHE PO3YMiIHHA
TOTO, CKIJIbKA Lje OyJe KOLITyBaTH, 100
BUBECTHU CBiM NMPOAYKT 4YM NOCJIYTY Ha pH-
HOK. 3aBJdKU TNPOTOTUIYBAHHI BOHU
MOXYTb TOYHO OLiHUTHU BUTPATH, NOB’'sI3a-
Hi 3 BUpOOHUITBOM, MaTepiajlaMHy Ta Mpa-
L[e10, LI[0 LO3BOJIAAE IM CTBOPUTHU peasliCTUy-
HUH Oro/pKeT JJis cBoro mignpuemcrsa. Lle
JloTIOMara€ MmignpueMLAM IJIaHyBaTHU CBOI
¢diHaHCcH BifnoBigHO Ta nepejbadyaTu 6y/ib-
AKI HecnoJiBaHi BUTpPATH, 10 MOXYTb BU-
HUKHYTH MiJl 4aCc po3pOOKHU.

HacamkiHenb, IpOTOTUIIYBAHHSA € Ba)K-
JIMUBUM IHCTPYMEHTOM /I MiANPUEMILIB HA
paHHIX CTafisAX po3p0OOKU HOBOTO MPOAYKTY
abo mocsayru. HairosioBHille, mpoTOTHITY-
BaHHA J0IIOMara€ ninpueMIAM 3p03yMiTH,
CKIJIbKY 1Lie OyJie KOLITYBaTH, 100 BUBECTU
IXHI0O KOHLENLil0 HAa PUHOK Ta IJIAaHYBaTHU
cBoi ¢piHaHCH BiJIOBIIHUM YUHOM.
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Prototype development and technical
implementation of the startup

The creation of a prototype allows en-
trepreneurs to explore their idea in more
detail, enabling them to understand how
their product or service might look, feel and
function.

Prototyping also helps entrepreneurs
validate their business idea by allowing
them to obtain feedback from potential cus-
tomers. Through user testing, entrepre-
neurs can gain an accurate understanding
of what potential customers think about
their product or service. By addressing any
issues that arise from user testing, they can
ensure that their product meets the needs
of their target audience.

Furthermore, prototyping provides en-
trepreneurs with the opportunity to iden-
tify potential competitors in the market. By
studying existing products and services in
the same space, entrepreneurs can gain
valuable insights into what makes their
product more desirable than other offer-
ings on the market. This allows entrepre-
neurs to ensure that their product has a
competitive advantage over similar prod-
ucts already available. Finally, prototyping
allows entrepreneurs to gain an accurate
understanding of the costs associated with
bringing their product or service to market.
Through the use of prototyping, entrepre-
neurs are able to accurately estimate the
costs associated with production, materials,
and labour, allowing them to create a real-
istic budget for their venture. This helps
entrepreneurs plan their finances accord-
ingly and anticipate any unexpected costs
that may arise during development.

Finally, prototyping is an important tool
for entrepreneurs in the early stages of de-
veloping a new product or service. Most
importantly, prototyping helps entrepre-
neurs understand how much it will cost to
bring their concept to market and plan
their finances accordingly.
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Ak moscyms npomomunu
~ donomozmu 3HU3UMu
® | pu3uky 6i3Heci?

[IpoToTUNIN € HEBiJ €EMHOI0 4YaCTH-
HOI0O Oy/Jb-IKOTO MPOEKTY, Bif, Masoro Ao
BEJIMKOTO, MepII HiXK 3/[iICHIOBATH pecypcu
JJ1d IPOEKTY.

[IpoToTUyBaHHA — 1€ POLEC, B AKOMY
NpOAYyKT abo mocjayra po3poOJSETHCH SIK
CIpollleHa BepCis KiHIeBOro NpoAyKTy. 3a-
3BHMYal BiH CTBOPIOETHCA 3 HAMipoM Iepe-
BipUTH 3/IMCHEHHICTD ifel npu MiHiMi3anil
pusuKy HeBzadi. [[poToTun Moxe 6YTH BHU-
KOPUCTAaHWM [IJI1 OILIiIHKU MPOEKTYBaHHS,
IIOTOKY NpPOLEeCIiB, 3py4HOCTI BUKOPUCTAHHA
Ta AKOCTI O0OCIYyroByBaHHS CIIOKWBa4iB,
Jla€ 3auikKaBJIeHUM CTOPOHAM MOXJIWUBICTb
OLIHUTH JKUTTE3AATHICTb MPOAYKTY YU
NOCJIYyTH, SIK iHBecTyBaTH y Horo ¢piHaHCOBO
4y eMOIliHO.

[I[poToTUNyBaHHA AOINOMara€e 3HU3UTHU
PU3HK JeKiJIbKOMa Cioco6aMu:

— 1§o-leplle, Lie JO3BOJIAE NiANPUEMCT-
BaM BHOCUTHM 3MIiHM Ta IOJINIIEHHA
IPOTATOM YCbOI'0 MpOLieCy PO3pPOOKHU
6e3 HeoOXiIHOCTI MOYHMHATH 3 HyJ4. Lle
3HMXKY€E BapTICTh Ta 4ac, BUTpAayeHUU
Ha po3po6Ky, 110 MoJIermye niAnpuem-
CTBaM LIBUJKO Ta epeKTUBHO 3aMycKa-
TH NPOAYKTH Ta NOCJIYTH;

— Ho-Apyre, IPOTOTUIH J03BOJIAIOTH Mij-
NPUEMCTBAM IepeBIpATH NPUNUHATTA
Ta 3a/JJ0BOJIEHHA KOPHUCTyBaya Iepes
3AiCHEHHSM CIOXMBayiB, JjoloMaralo-
Y4 IM CTBOPIOBATH MPOAYKTHU Ta NOCIY-
'Y, SAKi 3 GiJIbIII0I0 HMOBIPHICTIO 6YAYTh
YCIIIIHUMU Ha PUHKY;

— HapeuwTi, NPOTOTUILYBAaHHSA [O3BOJISE
HNiATPUEMCTBAM BUSBUTU MOTEHIiMHI
npo6JjieMd, Mepil HiXK BOHU CTaHYThb
JIOpOTUMH Npo6ieMaMH.

TecTyo4u NpOAYKT YU NOCJAYry 3 pe-
aJIbHUMU KOpPHUCTYyBadyaMH, MNiJNPUEMCTBA
MOXYTb BHU3HAYUTHU Oy/b-fKi MOTEHIiMHI
PU3MKU YK MPOO6JIEMH HA MOYATKY MPoIecy
po3po6KH, ePeKTUBHO 3amylleHi i3 MiHi-
MaJIbHUM PHU3UMKOM Ilepll HiK BOHU CTa-
HYTb JOPOTMMH NPOGJIEMaAMU.

0,
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How can prototypes help

reduce risk in business?
9 Prototypes are an indispensable
component of any project, regardless of
scale, before committing resources to the
project.

Prototyping is a process whereby a
product or service is developed as a simpli-
fied version of the final product. Prototypes
are typically created with the intention of
testing the feasibility of an idea while mini-
mising the risk of failure. A prototype can
be employed to assess the design, process
flow, usability, and customer experience of
a product or service. This allows stake-
holders to evaluate the viability of a prod-
uct or service before investing in it finan-
cially or emotionally.

Prototyping serves to reduce risk in a
number of ways.

— Firstly, prototyping allows businesses
to implement changes and improve-
ments throughout the development
process without having to start from
scratch. This reduces the cost and time
of development, making it easier for
companies to bring products and ser-
vices to market quickly and efficiently.

— Secondly, prototypes allow companies
to test user acceptance and satisfaction
before committing to consumers, help-
ing them to create products and ser-
vices that are more likely to succeed in
the marketplace.

— Finally, prototyping allows companies
to identify potential problems before
they become costly issues.

By testing a product or service with real
users, organisations can identify potential
risks or issues early in the development
process, effectively launching with minimal

risk before they become costly problems.



Po3pobka npoToTuny Ta TexHi4Ha
peanisauia ctaprany

Ak Moxcyms npomomunu
donomozmu 3aowyadumu 4ac ma
2powi npu po3po6yi npodykmy?
[IpoTOoTUIIyBaHHSA € KJIHOYOBUM KpO-
KOM y Ipoleci po3po6KU NPOAYKTY, AKUH
JlorloMarae 3aouaAaruTy 4ac i rpouwi. CTBo-
PIOIOYM NPOTOTHUII, MOXJIMBO IIBUJAKO IIe-
peBipUTH, yTOUHUTH Ta NepeBipATH KOHLe-
MIii, cTeXa4yu 3a TUM, L0 Te, 10 BU CTBO-
PIOETE, € )KUTTE3JATHUM Ta BIANOBIJA€E 3a-
Aadi. [I[poToTHUNM TaKoX BaXJIUBI AJid Iie-
penaui ifel 3anikaBJeHWM CTOpPOHAaM, IO
Jl03BOJIIE OTPUMATH 3BOPOTHHUM 3B’f30K,
AKUUA MOXXJIMBO BUKOPUCTOBYBATHU JJi IO-
KpallleHHA IPOAYKTY.

[Io cBOIM CyTi, NIPOTOTUNYBAaHHS MpPU-
CBAYeHe eKclniepuMeHTaM. lle fo03Boid€ Te-
peBipATH pi3Hi Au3aliHepPChKi pilleHHs Ta
06a4MTH, IK BOHU B3aEMO/IIIOTh 3 KOPHUCTY-
BayaMM, Nepil HDXK iHBECTYBaTH B IOBHO-
MacutabHy po3po6ky. Lle Moxke momomor-
T YHUKHYTH JOPOTUX IOMUJIOK, BUABJIAIO-
Yy Npo6JieMH Ha no4aTKy npouecy. [IpoTo-
TUIM TAKOX € YYJIOBUM 3aCOO0M BUBYHUTH,
AK CIOKUBayi B3aEMOJIIOTH i3 NPOAYKTOM,
Jlalouyu 1iHHY iHdopMaliito npo Te, IK 3po-
OUTU MOr0 KpallluM.

[IpoTOTUIIN TAaKOXK [03BOJIAKOTDH LIBUJ-
KO NepeBipuUTH HOBI ifiel Ta pyHkuii. CTBO-
PIOKOYU NPOTOTHI, MOXK/IUBO LIBUAKO IO-
KasaTH 3alliKkaBJIeHI CTOPOHH, AK IpaLo€e
npoAykKT. lle 0co61MBO KOPUCHO IIpU pobo-
Ti 31 CKJIaAHUMU NPOAYKTAMU Ta CKJIAJHU-
MM KOHIeNiIMHU. 3aLliKaBJIeHUM CTOPOHAM
Kpaille 3acoboM nepejadi ileit Mi>k po3po6-
HUKaMU Ta Au3aiiHepamu. lle 3a6e3mneuye
CIJIbHY MOBY AJisi 060X CTOPIiH, 11106 06r0-
BOPHUTH CBOI ifiei Ta cmiBmpaloBaTy y pi-
meHHax. lla cniBopausa mMoxe JONOMOITH
NPUCKOPUTHU TpPOLieC PO3POOKU Ta CKOPO-
TUTU KIJIBKICTb 4Yacy, BUTPA4€HOIr'0 Ha Ha-
JIaro/P)KeHHs Ta iHLIi Mpo6JieMHU.

HapewTi, mpoToTUNlyBaHHA MOXeE [0-
NOMOTTH 3HU3UTH BUTPATH, 3a6e3MeUyoUn
NpaBUJIbHO peasidyBaTH Bci QyHKIIi, mepi
HDDK MepedTH B NMOBHe BUPOOHUITBO. Lle
yCyBa€ HeOOXiAHICTb y BeJIMKiM HaJsaro-
JPKeHHI abo nepepo6ui GyHKILiN mi3Hile y

)
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How can prototypes save time

and money in product
4 development?

Prototyping is a key step in the
product development process that can save
time and money. By creating a prototype,
you can quickly test, refine and validate
concepts to ensure that what you are creat-
ing is viable and fit for purpose. Prototypes
are also important for communicating an
idea to stakeholders, allowing you to get
feedback that can be used to improve the
product.

At its heart, prototyping is about ex-
perimentation. It allows you to test differ-
ent design solutions and see how they in-
teract with users before investing in full
development. This can help avoid costly
mistakes by identifying problems early in
the process. Prototypes are also a great way
to learn how consumers interact with a
product, providing valuable insights into
how to improve it.

Prototypes also allow you to quickly
test new ideas and features. By creating a
prototype, you can quickly show stake-
holders how a product will work. This is
especially useful when working with com-
plex products and challenging concepts.
stakeholders a better means of communi-
cating ideas between developers and de-
signers. It provides a common language for
both parties to discuss their ideas and col-
laborate on solutions. This collaboration
can help speed up the development process
and reduce the time spent on debugging
and other issues.

Finally, prototyping can help reduce
costs by ensuring that all features are im-
plemented correctly before going into full
production. This eliminates the need for
extensive debugging or reworking of fea-
tures later in the process, saving time and
money in the long run.
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NpoLeci, 3a01afUBIIHU Yac Ta IpoLli y 10B-
rOCTPOKOBIN MEpPCHEeKTUBI.

B uisiomy, npoToTunyBaHHs € 6e3liiH-
HUM IHCTPYMEHTOM /[1JIsl PO3POOKH MPOJYKTY.
lle f03BOJIIE WUBUAKO IepeBipATH KOHLeIN-
uil Ta nepeBipATH HOBI iZel, He 3alMalw4U
3aHaZATOo 6araTo yacy abo rpoiiei y po3pooKy.
[IpoToTUIlyBaHHA AOINOMAra€ rapaHTyBaTH,
110 Te, IO CTBOPHETHCH, € KUTTE3JATHUM
Ta BiANOBiJa€e 3aZayi, TaKoXK HaJa€ LiHHY
iHpopMallito Mpo NOBeAiHKY CHOXKUBaUiB Ta
B33aEMOJIi0 3 NMPOAYKTOM. 3 LIMMU IlepeBa-
raMu He JWBHO, YOMY IPOTOTUIIYBAHHA €
HEBIi/Jl'EMHOI0 YaCTUHOW Oy/Jb-IKOT0 YCHill-
HOTO0 MPOLeCY PO3POOKHU MPOAYKTY.

AKi nowupeHi nomuaku
~ po6assme cmapmanu
@ | nid wac npomomunyeaHHs?
Kosin cnpaBa AoxoauThb A0 MNPOTO-
TUIYBaHHS, CTapTaly YacTO po6JSTh OAHI
Ta Ti )X NOMMJKHU. Lli TOMUIKHU MOXKYTb
NIPU3BECTH 0 LOPOTUX IOMUJIOK Ta BUTpPaA-

4YeHOT0 MapHo 4acy (puc. 3.2).

0,
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Overall, prototyping is an invaluable
product development tool. It allows you to
quickly test concepts and validate new
ideas without spending too much time and
money on development. Prototyping helps
to ensure that what is created is viable and
fit for purpose, and provides valuable in-
sights into consumer behaviour and prod-
uct interaction. With these benefits, it's no
wonder that prototyping is an integral part
of any successful product development
process.

What are the most common
mistakes startups make

when prototyping?

Startups often make the same mis-
takes when it comes to prototyping. These
mistakes can lead to costly mistakes and
wasted time (fig. 3.2).

Not validating assumptions

Noft getting use feedback

Not having a clear goat

Noft sefting up a testing
environment

Not iterating quickly enough

PucyHok 3.2 - TUNIOBI NOMUJIKH,
AKi JONYyCKalOTb CTapTallM IiJ, 4ac CTBOPEeHHA
MPOTOTUIIIB

1. He nidmeepdicytoms npunyujeHHs (Not
validating assumptions): ogHa 3 Haimno-
IIMPEHIIINX OMUJIOK, IKi po6JIATh CTa-
pTamny, KoM MPOTOTHUIYBAaHHA He MiJ-
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PucyHok 3.2 - TUNOBI NOMUJIKH,
AKi JONYCKalOTh CTApTAallM I 4ac CTBOPEHHA
MPOTOTUIIIB

1. Failure to validate assumptions: One of
the most common mistakes startups
make is not validating their assump-
tions when prototyping. It is important
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TBep/XKYE IX npunyieHHd. /a4 crapra-
[1iB BXKJIUBO MiATBEpPAUTU CBOI NIpUILLY-
IIeHHS PO CBOI NPOAYKTHU Ta MOTpebu
KJIIEHTIB, MepPI Hi*>k BOHU IOYHYTh NPO-
TOTUILYBaHHS, CTBOPATH MPOJAYKT, SIKAU
BiAiMOBiZla€ moTpe6aM CIOKMUBaYiB.

2. He ompumaHHs1 8id2ykie chodcusayie
(Not getting user feedback): me oxgnHa
[IOMUJIKA CTapTalliB, KOJU IIPOTOTHUILY-
BaHHSl He OTPUMYE BiJYKU CIOKHUBa-
yiB. CTapTanu 3aBXJ{d MOBUHHI BKJIIO-
YaTHU CI0KMBAYiB y NpoLec NPpOTOTUILY-
BaHHS Ta OTPUMYBaTH BiATYKU mepes
3aIlyCKOM IPOAYKTY.

3. He maruu uimkoi memu (Not having a
clear goal): TpeTio MOMUJIKY cTapTamu
pOOGJIATh, KOJIM TMPOTOTHUIIYBAaHHS He
Mae 4iTKOl MeTH. be3 4iTKo BU3HAa4YeHOol
MeTHU BaXXKO CTapTalnaM BU3HAYUTH,
skl yHKLii TOBUHHI 6y TH BKJIIOYEHI 1,0
[IPOTOTHUILY Ta fAK IX CJaiJ peasidyBaTH.
Jns crapraniB BaXX/JIMBO MaTH 4YiTKe
ysBJIEHHS PO T€, YO0 BOHU XOYYTh
JOCATTA 3a [JONOMOIOK MPOTOTHUIY,
nepil Hi>Xk BOHU OYHYTh 6yAyBaTH HOTO.

4. He Hanawmosysamu cepedosuuje mec-
mysaHHs (Not setting up a testing
environment): yeTBepTa MOMUJKA 3a-
MYyCKA€ETbCS, KOJIU NPOTOTUIIYBAHHS He
HaJIAlITOBYE Cepe/i0BUILE TeCTyBaHHA.

5. He imepayis documb weudko (Not
iterating quickly enough): Hapewri, oa-
Ha 3 HaWUMOIIMPEHINHUX MOMMJIOK, fKi
pOOGIATL CTapTamu, KOJIU MPOTOTHIIY-
BaHHA He iTepalis JOCUTH LIBUJAKO 3
yacoM. MOXJIMBICTh LUBUJKO PEryJiio-
BaTHU Ta iTepauiro Ha IX NPOTOTHUIAX
JI03BOJIUTh M IIBU/IIE BUPOOJIATH
HalKpallli TpOJyKTH.

YHuKawuu 1UX IMOMUJIOK, CTapTalu

MOKYTb LIBU/LIE 3a01aJUTH Yac Ta IpoLi,
BUPOOJISIIOYH Kpallli IPOAYKTH.

7

°a

Ak 3a6e3neyumu ycniwHuii
3anyck npodykmy?

Kosu cnpaBa poxoAuTb [0 TecTy-
BaHHS MPOJYKTY, iCHYIOTb KJIFOUOBi 06Jiac-
Ti IPOAYKTY, /e HeOOXi/THO 30CcepeUuTHCS,
11106 3a6e3Mne4YuTH Horo fAKicTh (puc. 3.3.).
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for startups to validate their assump-
tions about their products and cus-
tomer needs before they start prototyp-
ing and create a product that meets the
needs of consumers.

2. Not getting user feedback: Another mis-
take startups make is not getting con-
sumer feedback during prototyping.
Startups should always involve con-
sumers in the prototyping process
and get feedback before launching a
product.

3. Not having a clear goal: The third mis-
take startups make is not having a clear
goal for prototyping. Without a clearly
defined goal, it is difficult for startups to
determine what features should be in-
cluded in the prototype and how they
should be implemented. It's important
for startups to have a clear idea of what
they want to achieve with their proto-
type before they start building it.

4. Failure to set up a test environment: The
fourth mistake is triggered when proto-
typing fails to set up a test environ-
ment.

5. Notiterating fast enough: Finally, one of
the most common mistakes startups
make is that they don’t iterate quickly
enough over time. Being able to quickly
adjust and iterate on their prototypes
will allow them to produce better prod-
ucts faster.

By avoiding these mistakes, startups

can save time and money more quickly
while producing better products.

How can a product launch

be guaranteed to be a success?

In the context of product testing,
there are key areas of a product where it is
essential to focus in order to ensure its
quality (fig. 3.3.).
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PucyHok 3.3 — OcHOBi 06J1aCcTi IPOAYKTY,

Ha IKMX He0OXi/JHO 30cepeuTHCH,
IIpU TeCTyBaHHI

@yHkyioHarbHicmb. OAHUM 3 HaAWGIIbII
BAXKJINBUX aCIEKTIB 6yb-sIKOT'0 NMPOaY-
KTy € Horo ¢yHKLioHaNbHICTh. Lle Bif-
HOCUTBCS JI0 TOTO, HACKiJIbKU J06pe
npaioe NpoJyKT M 4M BiJIMOBiJla€ BiH
notrpebaM CBOIX CIOXKUBaYiB.
F03a6iaimi. [HIIUM BaXKJIMBUM acllek-
TOM MPOAYKTY € MOr0 3py4YHICTb BUKO-
pucranHd. lle BigHOCUTBCA [0 TOrO,
HAaCKIJIbKA JIETKO BHUKOPUCTOBYBAaTH
NPOJIYKT TA UM MOXe CIOKMBa4 3’5ICy-
BaTH, K MOro BHUKOPHUCTOBYBAaTH Ha
MifcTaBl MOro KOPUCTYBAJbHULBKOMY
JOCBii.

HaditlHicms. [HIIMM KJIIOUOBUM acleK-
TOM MPOAYKTY € Horo HapihHicTb. Lle
BiJHOCUTBLCS 10 TOTO, HACKIJIbLKHU 06pe
NPOAYKT Hpallo€ 3 MJIMHOM 4acy Ta B
pi3HMX YMOBaXx.

be3sneka. HapeuwrTi, 1e oAHUM BaXJu-
BUM aCIIeKTOM IMPOJYKTY € Horo Gesme-
Ka. lle BiiHOCUTBCA [0 TOro, 4Yd Npes-
CTaBJIIE MNPOJAYKT $IKICb PHU3UKU [Ji
CBOIX CIIO>KMBayviB Ta 4M BiJNIOBia€ BiH
yciM BifgmoBigHUM cTaHAapTaMm 6e3me-
k. ToMy Npu TecTyBaHHI Ha Ge3meKy
HeoOXi/JHO 30cepeIUTHCS Ha TaKUX pe-
yax, 1K MaTepia/id, BUKOPUCTOBYOThHCS
B MNpOAYKTi, Ta HWOro moTeHLian AJs
OTPHUMAaHHS TPaBM.
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Figure 3.3 — Key areas of the product

to focus on, when testing

Functionality. One of the most impor-
tant aspects of any product is its func-
tionality. This refers to how well the
product works and whether it meets
the needs of its customers.

Usability. Another important aspect of a
product is its usability. This refers to
the ease with which the product can be
used by the consumer, and whether the
consumer can ascertain how to use it
based on their user experience.
Reliability. Another important aspect
of a product is its reliability. This refers
to how well the product performs over
time and under different conditions.
Safety. Finally, another important as-
pect of a product is its safety. This
refers to whether the product poses a
risk to consumers and whether it meets
all relevant safety standards. Safety
testing should therefore focus on things
like the materials used in the product
and its potential for injury.
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3.2 Iipg6ip TexHiyHux ¢paxiBuis
AJid peaJtizanii igei
AKkum yuHoM 30ilicHIOEMbCA
? nid6ip mexHiyHux ¢paxieyie
e | DeepTech cmapmany?

~ Jlna DeepTech crapTamy BaXKJHBO
3aJIYYUTHU BiJMOBIAHUX TexHIYHUX ¢axXiB-
1iB. Och KiJibKa KpOKIB, fAKi MOXYTb J0TO-
MOI'TU Y LIbOMY:

1. Heob6xijHO BU3HAYUTHU NMOTPiOHUN
CTeK TEeXHOJIOTiH:

— PpO3IJISTHYTH 06J1acTi, TaKi K IITyYHUN
iHTe/JIeKT, KBaHTOBi 0GYHCJIEHHS, PO3-
LIXpeHa peasbHICTh Ta iHIj;

— 3aJIeXXHo BiJ, Balloi ifiei, Heo6xigHO 00-
patu ¢daxiBIiB, AKi creliani3yloTbcs B
LIMX 00J1aCTAX.

2. Towyk ¢daxiBuis:

— MOXJIMBO BUKOPUCTOBYBATH MJIATHOPMU
JUISL TIOIIYKY TaJTaHOBUTUX PO3POOHUKIB,
Taki gk LinkedIn, GitHub, Upwork Ta
iH1i;

— HeoOxiZiHO 3BepTaTH yBary Ha ixHi Ha-
BUYKH, JI0CBig Ta mopTdo.io.

3. 3ajiy4eHHH [0 KOMaH/AU:

— TMpoBeJleHHs cniB6eciiu Ta olliHKa KaH-
JUJATIiB 3 TOYKMU 30py IXHBOTO PO3Y-
MiHHA TeXHIYHUX 3aBJaHb Ta KOMYHi-
KallilHUX HaBUYOK;

—  po3rJfAj MOXJIUBICTH cniBIpaui 3i cre-
miajsicraMmu Ha pisaHc-ocHOBI a6o
HaWMiTh IX Ha TOBHUM pOGOYHH JIeHb.

AKum yuHOM 8ud Jisi/IbHOCMI
ma cmadii H#cummesozo Yyukay
cmapmany en/iueanms

Ha ckaad komaHdu DeepTech?

>

)

Bararto gocaifHukamu [5-9] 3a3Haua-
€TbCS, 1110 ['0JIOBHUM 3aBJJaHHSAM CTapTaly Ha
NepuIMx Moro etanax € MOXJIMBICTb 3HAWTH
rifHUX, BUCOKOKBalipikoBaHUX ¢daxiBLiB Ta
nepeKoHaTH iHBecTOpiB ¢iHAHCYBaTH pea-
Jiizanito npoekty (Tabu. 2.4). Ha misHimmx
eTalnax peasisalii cTapTany, a came Ha eTari
3POCTaHHs, YCIIX cTapTaly 3ajeXaTuMe BiJ
epeKTUBHOCTI POOOTH MapKETHHIOBOI KO-
MaH/ 1. ’KopcTKe NJ1aHyBaHHS, CMiJibHa po6o-
Ta KOMaH/I4 Ta IPO30PiCTh - Iie OCHOBHI CKJIa-
JI0BI1 yCHilIHOTO cTapTany.
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3.2 Selection of technical
specialists to implement

the idea

How do you select technical
: specialists for a DeepTech
3 startup?

It is important for a DeepTech
startup to attract the right technical spe-
cialists. Here are some steps that can help:

1. Define the required technology stack:

— Consider areas such as artificial intelli-
gence, quantum computing, augmented
reality and others.

— Depending on your idea, you will need
to choose specialists who specialise in
these areas.

2. Search for specialists:

— You can use platforms to find talented
developers, such as LinkedIn, GitHub,
Upwork, etc.

— Pay attention to their skills, experience
and portfolio.

3. Team involvement:

— Interview and assess candidates for
their understanding of technical tasks
and communication skills.

— Consider working with specialists on a
freelance basis or hiring them full-time.

How do the type of activity

and the stages of the startup

life cycle affect the composition
of the DeepTech team?

Many researchers [5-9] note that
the main task of a startup in its early stages
is to find worthy, highly qualified special-
ists and to convince investors to finance
the project (table 2.4). In the later stages of
a startup’s implementation, namely the
growth stage, the success of the startup de-
pends on the effectiveness of the marketing
team. Rigorous planning, teamwork and
transparency are the key ingredients for a
successful startup.
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Composition of the startup team according to its life cycle stage
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Tabauys / Table 3.4

Cragia
>KUTTEBOTO 3aBaHHs CkJs1aJi KOMaHIH JissIbHICTD
LMKJIy CTapTamy
Li 1 . Team .
fe pelle Sl Objectives eam Activity
startup composition
1 2 3 4
1. Seed
[Tomyk Ta po3po6ka ifei
CrapTanep y posp A
- o s cTapTany, BU3Ha4YeHHs
BuHuKkHeHHA ifiel cTapTanmy. (ManbyTHiN
. npo6JsieMH, moTped
Po3po6ka koHnemnuii nignpueMenp), - .
: NOTEHI[IHHUX CII0KHUBAYIB,
inest Ta panaTtu . .
nepeBipka rinores
1.1. Pre-seed The process of searching for
and developing a startu
The emergence Startup (future . ) ping a startup
. idea involves identifying
of a startup idea. entrepreneur),
. the problem, the needs
Development of the concept idea and fans .
of potential consumers,
and testing hypotheses
Po3po6ka 6i3Hec-Moiei Ta JlocsiiP>KeHHST pUHKY,
6i3Hec-m1aHy. [locTaHOBKa TEeXHOJIOTiYHe
iJied, aHaJ1i3 K 3Ha- OTHO3yBa
uisiel, aHasis pUHKY, BU3HA Crapranep + NMPOrHO3YBAHHS,
YeHHS Ta BUBUEHHS KJIiEHTIB : : KOHKYPEHTIB,
. . 6i3Hec-aHaJMITHK .
i crio’kuBaviB, 0GI'PYHTYBAHHS BU3HAUYEHHS I[iJIbOBUX
NONMUTY Ha NPOJYKT, BU3HA- CErMeHTIB PHUHKY,
YeHHSsI [lepCcreKTUB GizHecy NPOTHO3YBAaHHS MOMUTY
The development of a business
1.2. Seed model c_md business p'lan:
The establishment of objectives,
the analysis of the market, Market research,
the identification and study of technological forecasting,
, 7 Startup + , , i
clients and consumers, the justi- . competitors, identification
. business analyst
fication of demand for the product, of target market segments,
and the determination of demand forecasting
business prospects are all essential
elements of the business model
development process.
[IpoBe/ieHHSI MAPKETUHTOBUX
CdopmyBaTH Tex3aB/aHHS, CrapTane Jociimkenb. [lpoBeieHHSA
CTBOpPEHHS IPOTOTHUILY, . P D TECTYBaHHS, TEXHOJIOTiYHUH
OCJIiIHUI 3pa30K MPOAYKTY Gisnec-ananiTuk ayuT, poaHaIi3yBaTH
A ' + pO3pOGHHUKHU ’ .
[IpoBOUTHCS TECTyBaHHS N — pe3ysabTaTh. OLiHIOEThCS,
NpPOAYKTY. BUBYa€ETbCA KIIEHT (3}0_5 (})Ici 6}3 HACKIJIbKUA NPOAYKT
1.3. MVP - i MiATBEPKYETHCA NONUT 33/10BOJIbHSIE TOTPEOH
minimum LiJ1IbOBOI ayAuTOpil
viable product Conducting market research.
Formulate the terms . )
Conducting testing, techno-
of reference, create a prototype, | Startup manager, . . .
; logical audit, and analysing
a prototype of the product. business analyst .
; the results. Assessing the
The product is tested. + product developers ;
. ; extent to which the product
The client is studied (3-5 people)
; . meets the needs of the target
and the demand is confirmed audience
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Prototype development and technical
implementation of the startup

IIpodosixcennss maba. / Continuation of Table 3.4

2

3

4

1.4. Pproduct-
market fit

& product-
channel fit

OmnpantoBaTh MapKeTUHIOBY
CTpaTerilo 3HalTH CBOIO
BY3bKYy Hillly Ha pUHKY

Crapranep,
MapKeTOJIOT,
PO3POOHUKH +
KJIIEHT-MeHeKep
Ta TeCTYBaJIbHUK

PosmupeHHa npojaxis,
BUXi/] Ha PUHOK, IPOCYBaHHH.
O6rpyHTyBaHHS Ta BUOIp
crpareril. CTBOpeHHs1 OpeHJy.
OuiHka BUTpaT
Ha MapKeTHUHT

Develop a marketing strategy
to find your narrow niche
in the market

Startup, marketer,
developers + client
manager and tester

The objective is to expand
sales, enter new markets and
promote the product. Justifi-
cation and choice of strategy.

The creation of a brand.
The estimation of marketing
costs is an essential aspect
of any business plan

1.5. Death
of valley

3asly4yeHHs iHBeCTOpIB,
HaKOIMY€eHHsI pecypcH
Jl0 3aNyCKY NIPOLYKTY

Crapranep +
iHBecTOpHU

JocnijpKeHHA pUHKY
IHBeCTOpiB, NOLIYK
Oi3Hec-aHTeJiB, BEHUYPHUX
doH/iB, rpaHTOAABIIIB

Securing investment
and accumulating resources
for the product launch

Startup + investors

Investor market research,
search for business angels,
venture capital funds,
grantors

2. Launch

3amnyck npoAyKTy Ta iIHTEHCMBHA
po60Ta 3 NpOoCyBaHHS OpeHAy
Ha MXKHApPOJIHOMY PUHKY

Crapranep, Mapke-
TOJIOT, PO3POOHUKH,
KJIIEHT-MeHexep,
TeCTyBaJIbHUK +
IOPUCT, GyXTraaTep

[TocusieHo pocyBaTu
NPOAYKT, JOCTIPKEHHSA
Ta BUXiJ, Ha HOBI pUHKHU

36yTy, 30KpeMa

MiXHApOJHUN PUHOK

The product launch
and subsequent intensive work
to promote the brand on the
international market

The company is
seeking a startup
marketer, developers,
client managers,
testers, lawyers,
and accountants

Increased promotion
of products, research
and access to new markets,
including the international
market

3. Scale

3pocTaHHS Ta pO3UIUPEHHSA
craprany, opMyBaHHSA
KOPIOPAaTHUBHOI KyJIbTYpPH

36iablIeHHA
KOMaH/IH,
ayTCOpC pecypciB

[Momyk kBasidpikoBaHUX
¢daxiBuiB A/ PO3BUTKY
cTapTany, NOCTIMHUHM NOIIYK
HOBMUX Hilll HA PUHKY, OLliHKa
PU3UKIB, IPOCYBaHHA
IPOJYKTY, PO3BUTOK OGPEHAY,
neperJisaz crparerii

Growth and expansion
of the startup,
formation of corporate culture

Increasing the team,
outsourcing
resources

Search for qualified specialists
for startup development, con-
stant search for new niches in
the market, risk assessment,
product promotion, brand
development, strategy review
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IIpodosacenns maba. / Continuation of Table 3.4

1 2

3 4

Crapgida 3pisiocTi
Ta 3all04YaTKyBaHHA
3BHUYalHOrO 6i3Hecy

4. Maturity

JesieryBatu
yIIpaBJiHHA
pO3LIMUPUTH IUTAT,
odic; mykatu
MOKJIUBOCTI
BigKpuTTA dinint
3a KOpJ,0HOM

[Touryk HOBUX PUHKIB 36yTY,
NpPOCYBaHHS, eperJsf,
cTpaTeril, NOLYyK IJISAXiB
B/ZIOCKOHaJIEeHHA NPOAYKTY,
TEeXHOJIOTiYHe
NpPOrHO3yBaHHS

The stage of maturity
and the commencement
of regular business operations

ment to expand staff

opportunities to open

Delegate manage- Search for new markets,

promotion, strategy review,
search for ways to improve
the product, technological

forecasting

and office; look for

branches abroad

TakoK BU3HAYalOTHCA OCHOBHI Xapak-
TEPUCTUKH, SKi MalOThb OYTH NpUTAMaHHI
BUCOKOepeKTHUBHIM KOMaHJi y cTapTami:
OpIEHTOBAHICTh Ha KJi€EHTA (3a OLiiHKaMH,
86 % cnoXkuBayiB roTOBi MJIATUTHU GiJjblile
3a BpaXKeHHsl BiJi KJIIEHTCBKOTO JOCBifAy),
TOOTO HeOoOXiZHO BpaxoBYBaTHU AYMKH Ta
nobakaHHS KJIEHTIB, 6e31mocepeHbO B3aE-
MO/Ii10YM 3 HUMU; 3BOPOTHUH 3B’SA30K — 4Uy-
JIOBUM IHCTpyMeHT nJid MoJepHisanil Ta
B/IOCKOHAJIEHHSl CTapTally; BMiHHA aHaJIi-
3yBaTU /iKepeJja OTPUMaHHS MNPUOYTKY;
3a6e3me4yyBaTH olepaliiHy eGeKTHUBHICTh;
NparHyTH 0 HaBYaHHA Ta 3pocTaHH4 [10].

AKI AKocmi npumamMmaHHi

. Y/eHamM KOMaHAu po3po6HUKie
e | cmapmany?

~ 4KiCTb NPOEKTY GaraTo B 4OMY BH-
3HAYAETbCA CKJIAJJOM KOMaHJH, siKa HOro
po3pobJisie Ta peasnisye. Ha puc. 3.4. HaBe-
A€HO THUIIM MHMCJ/IEHHA, dAKi MaloTb 6YTI/I
IpUTaMaHHi 4ieHaM KOMaHAW PO3POGHHU-

KiB cTapTary.

7

)

Ak Modcaueo cmamu
YacmuHow po60o4oi cpynu
DeepTech cmapmany?

HanjioHanibHUM yHiBepcUTET Kopab-
JlebylyBaHHsI iMeHi aaMipasa MakapoBa
peasnisye MNpOeKT JJfd TaJaHOBUTUX CTY-
JIEHTIB, HAYKOBI|iB, [AOCJiJHUKIB y cdepi
DeepTech.

It also identifies the main characteris-
tics that should be inherent in a highly ef-
fective team in a startup: customer focus
(86% of consumers are estimated to be
willing to pay more for the impression of
customer experience). This means that it is
necessary to take into account the opinions
and wishes of customers by directly inter-
acting with them. Feedback is an excellent
tool for modernising and improving a
startup. It also ensures operational effi-
ciency and strives for learning and growth.

What are the characteristics

of individuals who form the

development team for a startup?

The quality of a project is largely de-
termined by the composition of the team
that develops and implements it. fig. 3.4.
illustrates the types of thinking that should
be inherent in the members of a startup de-
velopment team.

What are the criteria

for joining a DeepTech startup’s

working group?

The Admiral Makarov National Uni-
versity of Shipbuilding is implementing a
project for talented students, scientists, and
researchers in the field of DeepTech.
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Po3pobka npoToTuny Ta TexHi4Ha

Prototype development and technical

peanisauia ctaprany PO3AIN SECTION implementation of the startup
KpeaTtnBHe Kputuune Jloriune KorniTuBHe MixaucuumiiHapHe
Creative Critical logic Cognitive Interdisciplinary
TBopue / Creative
CUCTEMHE MUCJIEHHA /
SYSTEMS THINKING
[IpakTuuHe / Practical

CtpareriyHe AHasliTuyHe [H>keHepHe
Strategic Analytical Engineering

PucyHok 3.4 — BUKJIMKHU [10 4IeHiB po6o4oi
rpynu no crBopeHHto DeepTech ctapTany

[Ipu3HadYeHHa NPOEeKTy — AKicHa miAro-
TOBKa QaxiBIliB-eJleKTpOMeXaHiKiB Ta ¢axi-
BI[iB 3 iHxKeHepii mporpaMHoro 3abesmne-
YeHHS LJIAXOM [POBEJleHH HaBYaHHH,
BiZIpalfoBaHHA HaBUYOK IPOEKTYBaHHH,
BUTOTOBJIEHHS], MpPOrpaMyBaHHA Ta eKC-
ayaTaynil Cy4acHUX CUCTEM BiJJHOBJIIOBA-
JIbHOI eHeprii, cy4acHOTo eJIeKTpoobJaji-
HaHH4 i 3ac06iB aBTOMaTH3allil.

Peanizaljigs npoekTty nepejbadae CTBO-
pPeHHda MDKIUCLUIIJIIHAPHOI HaB4YaJbHO-
HayKoBOi JiabopaTopil «BigHoBJ/OBa/bHI
JlKepeJsia eJIeKTPUYHOI eHepril Ta cyyacHi
CUCTEMU KepyBaHHSA TEXHOJIOTIYHUMM IIPO-

LecaMm».
MeTol0 € OBOJIOZIHHSI CTyJeHTaMu
HAaBUYOK TMPOEKTYBaHHS, BUTOTOBJIEHHS,

[IporpaMyBaHHA Ta eKCIlyaTauii CUCTeM
BIJHOBJIIOBAJIbHUX JiKepeJsl eJIeKTPUYHOI
eHeprili Ta TeXHOJIOTIYHUX KOMILJIEKCIB,
Cy4acHOro eJieKTpoob6JiaflHaHHs 1 3ac06iB
aBTOMaTH3allil.

Peasizania npoekTty J03BOJIUTH B IOB-
HOMY 06csA3i 3abe3ne4uTd MirOTOBKY
daxiBliB-esieKTpoMeXaHiKiB Ta ¢axiBIliB 3
imxeHepii mporpaMHoro 3abe3mneyeHHS B
YAaCTUHI NpPaKTUYHUX HABUYOK IPOEKTY-
BaHH{, BUIOTOBJIEHHA Ta eKCIJlyaTayil
CUCTEM BiJHOBJIIOBAJIbHUX pKepeJl eHepri],
a TaKOoX TeXHOJIOTIYHHUX KOMIIJIEKCIB,
Cy4acHOro eJieKTpooO6JiaflHaHHsA 1 3ac06iB
aBToOMaTHu3alil.
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Figure 3.4 — Challenges for members of the
working group on creating a DeepTech startup

The project’s objective is to provide
high-quality training for electromechanical
and software engineering specialists
through the development of skills in the de-
sign, manufacture, programming and op-
eration of modern renewable energy sys-
tems, modern electrical equipment and
automation.

The project entails the establishment of
an interdisciplinary educational and re-
search laboratory, designated as the
«Renewable Energy Sources and Modern
Process Control Systems» laboratory.

The objective is to educate students in
the design, manufacture, programming, and
operation of renewable energy systems and
technological complexes, modern electrical
equipment, and automation.

The project will ensure the comprehen-
sive training of electromechanical and soft-
ware engineering specialists in the practi-
cal skills required for the design, manufac-
ture and operation of renewable energy
systems, as well as technological com-
plexes, modern electrical equipment and
automation equipment.




DEEPTECH STARTUP:
MokpokoBMK NNaH po3pobKkM Ta 3anycky

HanjioHanbHUN yHiBepcUTeT KopabJie-
oyayBaHHs iMeHi ajmipasa MakapoBa
3/iMCHIOE MiArOTOBKY QaxiBLiB 3 NPOEKTY-
BaHHS, JOC/II/PKEHHS, MOHTAXYy, Iporpamy-
BaHH{, HaJIarO/PKeHHHA Ta eKCIlJlyaTalil cu-
CTEM BIiJIHOBJIOBAJIbHUX JPKepeJsl eJIeKTPo-
eHeprii, aBTOMaTU30BaHUX €JIeKTPOIPUBO-
JliB TUMOBUX BHUPOOHUYHMX MeXaHi3MiB Ta
TEXHOJIOTIYHUX KOMILJIEKCIB, CUCTEM TreHe-
pyBaHHA Ta PO3NOAiIJIY eJeKTpoeHepril, cu-
CTEM 3aXUCTy eJIeKTPUYHUX Mepex Ta Ipo-
MHUCJIOBOTO eJIeKTp0o06/1a/lHaHHSA B yCiX ra-
JIy34X IPOMUCJIOBOCTI, EHEepPTeTHILi, )KUTJIO-
BO-KOMYHaJIbHOMY T'OCIOJapCTBi, Oy/iBHU-
L[TBi, €/1IeKTPO- i aBTOTPAHCIIOPTI, arpapHoO-
MY CEKTOpIi Ta iH.

CborogHi B HanjioHanbHOMy yHiBepcu-
TeTi KOpabJsieOyAyBaHHS iMeHi ajMipasia
MakapoBa BeJieTbCsl KpomiTKa po6oTa 110-
Jl0 peaJiizaliii HOBUX TE€XHOJIOTiM HaBYaHHS
3/100yBayiB OCBITH CIPSIMOBAHUX Ha MoOJa-
Jibllle MiABULEHHS AKOCTI MPAaKTUYHOI MiJ-
TOTOBKHM CTY/IeHTiB Z10 MalOyTHiIX HAYKOBOI
Ta BUPOOHHYOI AiAJIBHOCTI B Cy4YaCHHUX
yMoBax. Hakonnu4yeHuil B yHiBepcUTeTI J10-
CBiJ, MOKa3ye, 110 NpU AKICHIM 3arajibHiu
TEOpEeTHUYHIN MiJroTOBLi, Ky nepexabaye-
HO HaBYaJIbHUMU IIJIaHAaMH, MpPaKTU4YHA
CKJIaJloBa MiATOTOBKHU CTYJZEHTIB MOTpPeOyeE
NOCTiiHOTO BJIOCKOHAJIEeHHS. A/ke Maloy-
THiN ¢axiBelb mic/is 3aKiHUeHHS YHiBepCH-
TETy NOBUHEH MAaTH He TiJIbKU IJIMOOKI Te-
OpeTUYHI 3HaHHfA, BOJIOJITU HaBUYKaAMHU
MOHTaXy Ta Ha/JaJK{, a ¥ BMiTU KBasidi-
KOBAaHO i SIKICHO 0OC/JyroByBaTH Cy4yacHe
0o6JsiafHaHHA. Maiuid TepMiH BHUPOOHHUYOI
NpPaKTUKHU CTYAEHTIB, 3 0JHOr0 6OKYy, i 0co-
6JIMBOCTI CKJIaAHOI i Ioporoi MaTepiasbHOI
6a3u i mporpamMHoOro 3abe3snedyeHHsI 00’€K-
TiB aBTOMAaTM3alil, 3 IHIIOro, HaJawTh B
Cy4aCHUX YMOBax J1abopaTOPHOMY NpPaKTH-
KyMy NpoQio0duX JUCHHUIJIIH CTaTyC Of-
HOTO 3 HAaWTOJIOBHIIIUX YMHHUKIB NPAKTHU-
YHOI NiITOTOBKH.

0,
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The Admiral Makarov National Univer-
sity of Shipbuilding offers training in
the design, research, installation, program-
ming, commissioning and operation of
renewable energy systems, automated
electric drives of typical production mecha-
nisms and technological complexes, power
generation and distribution systems, power
grid protection systems and industrial elec-
trical equipment in all industries, energy,
housing and communal services, construc-
tion, electric and motor vehicles.

The Admiral Makarov National Univer-
sity of Shipbuilding is currently engaged in
the implementation of novel technologies
for the purpose of enhancing the quality of
practical training for students, with a view
to optimising their preparedness for future
scientific and industrial activities in the
context of contemporary conditions. The
university’s experience has demonstrated
that, despite the high-quality general theo-
retical training provided by the curriculum,
the practical component of student training
requires constant improvement. It is there-
fore evident that a future specialist must
not only possess in-depth theoretical
knowledge, installation and adjustment
skills, but also be able to maintain modern
equipment in a qualified and efficient man-
ner. The limited duration of students’ in-
ternships, coupled with the complexity and
cost of the material base and software of
automation facilities, render the laboratory
workshop of core disciplines one of the
most crucial factors in practical training in
modern conditions.
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Po3pobka npoToTuny Ta TexHi4Ha
peanisauia ctaprany

Bu3HayeHHsA TEXHOJIOTiYHOTO
CTEeKY AJI cTapTamny
DeepTech startup

Axkum yuHoM 30iliICHIOEMbCA
8UO6Ip MexHO0.102iYH020 cmeKy
a1 cmapmany?

Bubip TexXHOJIOTiYHOTO CTeKy AJs

CTapTany € KpUTUYHUM [JI HOro ycCHixy.
OnTUMaJbHUU CTEeK MOXe HPUCKOPUTHU
pPO3pOOKY, 3HU3UTH BUTPATHU Ta NiJBULIHU-
TH LIAHCU Ha ycnix. /laBalTe po3risgsHeMO
JlesiKi OCHOBHI acreKTH BUOOPY:

1.

Po3ymiHH# 6i3Hec-3aay:

HeoOXiJHO BU3HAUUTHU LiJIbOBY ayAu-
TOPII0 TA NPUCTPOI, AKI BOHU BUKOPUC-
TOBYIOTb;

pO3rJsHYyTH QYHKLiOHANbHI BUMOTH
NpPOAYKTY, 6e31eKy JaHUX Ta KOPUCTY-
BauiB, a TaKOX MacIITaGoOBaHICTH Ta
MOXXJIMBI HABAaHTAXKEHHS Y MalOY THHOMY.
Bu6ip mMix cTrekamu:

LAMP (Linux, Apache, MySQL, PHP/
Python/Perl): Jlobpe migxonuTb [JJist
Be6-po3pO6KM  CTaHZAPTHUX  Beo6-
J0JaTKiB.

MEAN (MongoDB, Express.js, Angular]s,
Node.js): CyqacHU CTeK, IKUWA MpaIIoe
MOBHICTIO Ha JavaScript 1o BCbOMy CTEKY.
MERN (MongoDB, Expressjs, React,
Node.js): AnbTepnatuBa MEAN 3 Buko-
puctaHHsaM React guig 6isb110i rTHY4YKO-
cTi iHTepdeiicis.

FLUTTER: 103BOJIsIE PO3POOJISATU BHUCO-
KONPOAYKTHBHI KpocmiaTdopMeHi Jo-
JlaTKU 3 €UHOI KOJ0BOI 6a3M.
SERVERLESS apximexkmypu: 1linxoauTb
JUIsl TIPOEKTIB 3 HeperyJspHUMHU Ha-
BaHTaXEHHSIMM ab0 MiKpoCcepBiCHUX
apXiTeKTyp.

TexniuHi acriekTu BUbGOpY:
docmynHicmb po3po6HUKIB: 0OUPAIOTh
MONYJIAPHI TEXHOJIOTII 3 BEeJINKOI
CHiJIbHOTOI0 PO3POOHUKIB.

CYMICHICMb 3 THWUMU [HCMPYMeHmamu:
BaKJIMBO, 11106 o6paHi TexHoJiorii 106-
pe iHTerpyBa/ucd 3 IHIIKWMU IHCTpY-
MEeHTaMHU Ta CepBicamy;

610ddicem: po3rJisiHbTE BapTiCTh pillleHb
Ta iX JOCTYIHICTb.
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Prototype development and technical
implementation of the startup

Defining the technology stack
for a DeepTech startup

How should a technology stack
be chosen for a startup?

The selection of an appropriate

technology stack is of paramount impor-
tance for the success of a startup. An optimal
technology stack can facilitate accelerated
development, reduced costs, and enhanced
prospects for success. Let us now consider
some of the principal aspects of the choice.

1.

Understanding business tasks:

It is necessary to define the target audi-
ence and the devices they use.

It is also necessary to consider the func-
tional requirements of the product, data
and user security, as well as scalability
and possible future workloads.

The decision between different stacks
is a crucial one.

LAMP (Linux, Apache, MySQL, PHP/
Python/Perl): This stack is well suited
to the development of standard web
applications.

MEAN (MongoDB, Express.js, Angular]s,
Node.js): A contemporary stack that is
entirely executed in JavaScript through-
out the stack.

MERN (MongoDB, Express.js, React,
Node.js): An alternative to MEAN is the
use of React for the creation of more
flexible interfaces.

FLUTTER: Enables the development of
high-performance cross-platform appli-
cations from a single code base.
SERVERLESS architecture: Suitable for
projects with irregular loads or micros-
ervice architectures.

Technical aspects of the choice:
Developer availability: Choose popular
technologies with a large community of
developers.

Compatibility with other tools: it is impor-
tant that the selected technologies inte-
grate well with other tools and services.
Budget: consider the cost of solutions
and their availability.



DEEPTECH STARTUP:
MokpokoBUW NnaH po3pobKu Ta 3anycky

O6ayMaHui BUOIp CTEKY 10IIOMOXKe CIIPO-
CTUTH PO3POOKY Ta MiATPUMKY NPOAYKTY, a
TaKOXX YHUKHYTH Npo6JieM Ha paHHIX eTa-
Iax crapTary.

s craprany DeepTech Startup BaxkHO
06paTH TEXHOJIOTIYHUHN CTEK, IKUH Biamo-
BiJla€ BallMM MOTpebaM Ta Ma€ MOTeHLjiasl

JU11 MaOyTHBOTO POCTY.
? AKi mexHo02ii MoxcAUB0
= po3zeasadamu das DeepTech
® /| cmapmany?
st DeepTech crapTany Takox pos-
[JIAHbTE HACTYIHI TEXHOJIOTII:

— KB8aHMo8I 064UC/NEHHS: BOHU MOXYTb
pEeBOJIIOIIOHI3yBaTH OOYMCAEHHS Ta
pO3B’sI3yBaHHs CKJIaJHUX 3aB/aHb;

— 6./10K4ellH: nas1 Ge3redHol mepejadi ga-
HUX Ta CTBOPEHHS JlelleHTpai30BaHUX
JOJaTKiB;

— wmyvHull iIHmesekm ma MAawuHHe Had-
84aHHS: I/ aHa/i3y JaHUX, aBTOMAaTH-
3allil Ta IPOrHO3YBaHHH;

— po3wupeHa peaavHicms (AR) ma gipmy-
anvHa peaavHicms (VR): ans iHTepak-
TUBHUX [J0aTKiB Ta HAaBYaHHS;

— OGioiHpopmamuka: fyis aHaui3y 6ioJiori-
YHUX JJaHUX Ta PO3POOKH HOBUX JIIKiB.

°a

IIpuk1ad po3po6Ku KOHmMpoJepa
3aps0dy COHAYHUX 6amapei
das DeepTech cmapmany

Jnsa DeepTech craprany, po3po6ka
KOHTpoOJiepa 3apsi/ly COHAYHUX OaTapeu €
BaXXJIMBUM 3aBJlaHHAM. OCHOBHA pOJib KOH-
TpoJiepa MoJIATaE y 3aXUCTI Ta aBTOMaTH-
3alil mpouecy 3apsaAKd aKyMmMyJdaTopa Ta
bYHKLIT po3psa KK NP NiJAK/JII0YEHOMY Ha-
BaHTaXKEHHI, 3a6e3Me4y04rd HOTo TpUBaIy
Ta 6e3neyHy ekcmayaTalir. Ocb AesKi TH-
1 KOHTPOJIEPIB Ta iX 0COBJIHUBOCTI:

— npocmi 1- abo 2-cmyniHuacmi KOHmMpo-
sepu (LIIM): peryawoiTb Hamnpyry B
ofMH abo JBa KPOKH. Bigk/o4aoTb
doToBoOJIbTAIYHI MOy NpU TEepeBH-
IleHHi JONyCTUMOTO piBHS HaNpyry Ha
aKyMmyJssaTopi. MakcuMaJbHUW piBeHb
3apsa/pKeHocTi ctaHoBUTh 60-70%);

— UIIM-konmposaepu (PWM): BUKOpHUCTO-
BYIOTb LIMPOTHO-IMIYJIbCHY MOZYJISLO
[IpY 3apAnLi;

0,
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A well-considered choice of stack will
help simplify product development and
support, as well as avoid problems in the
early stages of a startup.

For a DeepTech Startup, it is important
to choose a technology stack that meets
your needs and has the potential for future
growth.

What technologies might
be considered for
a DeepTech startup?

For a DeepTech startup, it is advis-
able to consider the following technologies:

— Quantum computing: it has the potential
to revolutionise computing and the
solution of complex problems.

— Blockchain: for the secure transfer of
data and the creation of decentralised
applications.

— Artificial intelligence and machine learn-
ing: for data analysis, automation and
forecasting.

— Augmented reality (AR) and virtual real-
ity (VR): for the development of interac-
tive applications and training.

— Bioinformatics: for the analysis of bio-
logical data and the development of
new drugs.

An example of developing
a solar battery charge controller
for a DeepTech startup

For a DeepTech startup, developing
a solar battery charge controller is an im-
portant task. The main role of the controller
is to protect and automate the battery
charging process and discharging function
when a load is connected, ensuring its long
and safe operation. Here are some types of
controllers and their features:

— simple 1- or 2-stage controllers (PWM):
regulate the voltage in one or two steps.
Disconnect photovoltaic modules when
the permissible voltage level on the bat-
tery is exceeded. The maximum charge
level is 60-70%;

— PWM controllers (PWM): use pulse
width modulation during charging.
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— deox abo mpucmyniHuacme pezya08aHHsI:
3a6e3MevyyoTh OiIbII TOYHUH KOHT-
pOJIb HaJZl 3aPSAAKOI0;

— MPPT koHmposepu: 31 CTeXeHHSIM 3a
TOYKOI MaKCHMaJIbHOI MOTYHOCTI.
MakcuMa/ZbHO BUKOPUCTOBYIOThH NOTe-
HIliaJl COHAYHUX b6aTapel, 36i1blIyI0UU
OTPHUMAHy eHepri.

MeTo1o ifiel € NpoeKTyBaHHA KOHTpO.JIe-
pa 3apsay coHsyHuX GaTapeid MPPT (Bif-
CJIIIKOBYBaHHA TOYKHU MaKCHMaJIbHOI IIO-
TY>KHOCTi a6o Motion Picture Response
Time) Ha 6a3i Mikpocxemu CN3722. [nsa
JIOCSITHEHHSI MOCTaBJIeHOI MeTHU MOTPiGHO
pO3B’s13aTU HACTYNHI NUTAHHSA:

—  pO3IJISIHYTH NPUHIMII Bi/IC/IiZIKOBYBaHHS
TOYKHW MAKCHMaJIbHOIl IOTYXXHOCT1 IIPpHU
3apsa/i COHAYHUX 6aTapei;

— pO3TJISHYTH OIMC, TEXHIYHI XapaKTepH-
CTUKHM Ta 06J1aCTh 3aCTOCYBAHHA KOHT-
ponepa CN3722 [11];

— obpaTu Ta 00r'pyHTYBaTH BUGIp MiKpOKO-
HTpoJIepa Jis BUMIpY Ta BiZloGpaXkeHHs
pexrMiB po6OTH KOHTPOJIEPA 3apsIY;

— no6yAyBaTH NPUHLUIIOBY CXEMY KOHT-
poJsiepa 3apsfly COHSYHHMX OaTaped 3
byHKIi€EI0 BifC/IIKOBYBaHHS TOYKHU
MaKCHMaJIbHOI TOTYKHOCTI.

MPPT - ue eeKTPOHHUU NEpeTBOPOBAY
MOCTIMHOTO CTPyMy Ha MNOCTiMHUH, SKUU
ONTUMI3y€E BiANOBIAHICTL MapaMeTpiB Mix
COHSTYHUMHU MOAYAsIMU (GOTOEIEKTPUIYHUMU
NaHeJsIMU) Ta aKyMyJISTOPHOIO 6aTapee€ro.
MPPT nepeTBOPIOE 6i/IbIll BUCOKY MOCTIHHY
Hanpyry Ha KJeMaxX COHSYHHUX 6aTaped Ha
HUKYY HaNpyTy, HEOOXiAHY [/ 3apsi/pKaH-
HA aKyMYJIATOPIB.

Heo06xifHICTL Takoro ImnepeTBOPEHHS
BUKJIMKaHa TUM, L0 COHAYHA eHeprid He-
cTabisibHa 3a CBOEIO NpUpoAot0. BoHa 3ae-
KUTb BiJ, 4acy 00U, Ce30Hy, XMapHOCTI,
npo3opocTti atMochepu (HassBHOCTI Api6-
HUX JIITAlOUUX MIKpOYACTUHOK), CTapiHHA
¢doToesieMeHTIB, YUCTOTHU 3 MOBEPXHi Ta iH.
BrsivB 1pux napaMeTpiB Ha KiJIBKICTb
COHAYHOI eHeprii, L0 IepelaeTbcd Ha
doToesieMeEHT Ma€ CTOXaCTUYHUM Xapak-
Tep. Jlig crab6ijizauii nux mapameTpiB
HeoObXiZHO 3aCTOCOBYBATH J0AATKOBI MpHU-
cTpoi, ofHUM 3 AKUX € MPPT.
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— Two- or three-stage regulation: Provide
more precise control over charging.

— MPPT controllers: with monitoring of
the maximum power point. They maxi-
mise the potential of solar panels, in-
creasing the energy received.

The aim of the idea is to design a solar
battery charge controller MPPT (maximum
power point tracking or Motion Picture Re-
sponse Time) based on the CN3722 chip. To
achieve this goal, the following issues need
to be addressed:

— consider the principle of tracking the
maximum power point when charging
solar panels;

— consider the description,
characteristics and scope
CN3722 controller [11];

— to select and justify the choice of micro-
controller for measuring and displaying
the operating modes of the charge con-
troller;

— to build a schematic diagram of the so-
lar battery charge controller with the
function of tracking the maximum
power point.

A MPPT is an electronic DC-to-DC

converter that optimises the matching of
parameters between solar modules (photo-
voltaic panels) and a battery. The MPPT
converts the higher DC voltage at the solar
panel terminals into the lower voltage re-
quired to charge the batteries.

technical
of the

The necessity for such a conversion
arises from the inherent instability of solar
energy. The efficiency of solar energy con-
version is dependent on a number of fac-
tors, including the time of day, season,
cloud cover, atmospheric transparency
(presence of small flying particles), the age
of the photocells, surface cleanliness, and
others. The impact of these variables on the
quantity of solar energy transmitted to the
photocell is characterised by random fluc-
tuations. In order to stabilise these parame-
ters, it is necessary to utilise additional de-
vices, one of which is an MRI.
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JlofaTKOBO 3a3HAYMMO, 1110 3a3Ha4eHa
npo6JieMa CTOCYETbCA W iHLIKUX BijHOBJIIO-
BaHUX JpKepeJs eHeprii, HANPUKJaJ, BiTps-
HUX eJIEKTpPOTreHepaTopiB.

MPPT He BiacTexye ¢pizudyHO mnepemi-
LIleHHA NepeTBOPIOBavyiB COHAYHOI eHepril
abo coHug. lleit npucTpiii nmpusHaYeHUU
JJIS1 KOHTPOJIKO eJIEKTPUYHUX IapaMeTpiB
COHAYHUX MOAYJIIB.

Po3rsisHeMo nOpuUHUMI pPOOGOTH LbOTrO
NPUCTPOI0 HA MpPHUKJIAZLI KOHTpOJIepa 3apsAny
coHsiyHoi 6aTapei CN3722 3 ¢pynkuiero MPPT.

CN3722 - ue KOHTpoJiep 3apsgHOro
npuctporo 6artapei 3 lIIIM-nepeMukayem h,
KWW MOXe XUBUTUCA Bif GoTOeneKTpuy-
HOTO esieMeHTa 3 QYHKIE€ BiJICTEeXXEHHS
TOYKHA MaKCUMaJIbHOI NOTYXHOCTi. CN3722
crenjaJbHO pO3pO6JIEHUH [/l 3apsipKaH-
HA OoJHO- abo 6GaraToeJIeMeHTHHX JITiH-
iOHHUX aKyMy/asATOpiB abo LiFePO4 akymy-
JIATOPIB Yy peXuMi MOCTIMHOTO CTPyMy Ta
NOCTiHOI Hampyru. Y pexxuMi mocTikHoi
HaIlpyru Hampyra peryJoBaHHA BCTaHOB-
JIFOETHCA 30BHILIHIM PE3UCTOPHUM [JiJIbHU-
KOM. [loCTiMHUM 3apsAHUNA CTPYM Nporpa-
MYETbCA 3a JONOMOI0K OJHOI0 pe3ucTopa
BU3HA4YeHHs CcTpyMy. [1MO0OKO po3psamxeHi
6aTapel aBTOMaTU4YHO 3apsA/KalOThCA MpU
15% Bij 3amporpaMoBaHOIr0 MHOCTIKHOTO
3apAAHOr0 CTPyMy, IOKU HaIlpyra eJeMeH-
Ta He NepeBUIIUTbL 66,7% BiJ, HOpMATHUB-
HOI Hanpyru. Y pexxuMi nocTiiHOI HaNpyru
CTPYM 3apAJpKaHHA IOCTYIOBO 3MeEHIIy-
€TbCS, LIUKJI 3apsipKaHHsA Oy/ie IPUIIMHEHO,
KOJIM CTPYyM 3apsjxKaHHa Bmnage A0 9,5%
BiJi MOBHOT0 3HAa4YeHHA CTPyMy, i HOBUU
LUKJ 3apdaJKaHHA aBTOMAaTHU4YHO Iepe3a-
NYyCTUTHCH, AKIIO0 HAIpyra akKyMyJaTopa
BnaZe Hixde 95,8% HOpPMaTUBHOTO 3Ha-
YeHHs. Halpyrd B peXUMi NOCTIWHOI Ha-
npyru. CN3722 aBTOMaTU4YHO Iepeilze B
CIJISYMM pexKuM, KOJIU BXiJlHA Hampyra HU-
»K4a 3a Hampyry akymysasaTopa. [Hui ¢yHk-
il BK/II0YalOTh 6JIOKYBaHHS BiJi 3HHXKEHHS
HaNpyry, MOHITOPUHT TeMIepaTypu 6aTa-
pel Ta iHAUKallil0 CTaHy TOII10.

lleit mpUCTpii 3aCTOCOBYETHCA AJIF Ha-
CTYMHUX LiJIen:
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Furthermore, it should be noted that
this issue also pertains to other renewable
energy sources, such as wind power gen-
erators.

MPPT does not physically track the
movement of solar energy converters or
the sun. The device is designed to monitor
the electrical parameters of solar modules.

In order to illustrate the principle of
operation of this device, we will consider
the example of the CN3722 solar battery
charge controller with the MPPT function.

The CN3722is a battery charger con-
troller with a PWM switch that can be pow-
ered by a photovoltaic cell with a maximum
power point tracking function. The CN3722
has been designed with the specific pur-
pose of charging single or multi-cell Li-ion
batteries or LiFePO4 batteries in constant
current and constant voltage mode. In the
constant voltage mode, the control voltage
is set by an external resistor divider. The
constant charging current is programmed
using a single current sensing resistor. In
the event of a deeply discharged battery,
the controller will automatically commence
charging at 15% of the programmed con-
stant charging current until the cell voltage
exceeds 66.7% of the standard voltage. In
constant voltage mode, the charging cur-
rent gradually decreases. The charging cy-
cle is terminated when the charging current
drops to 9.5% of the full current value. A
new charging cycle is initiated automati-
cally if the battery voltage drops below
95.8% of the standard voltage value. In the
event that the input voltage is below the
battery voltage, the CN3722 will automati-
cally enter a sleep mode. Furthermore, the
device incorporates a number of additional
features, including undervoltage lockout,
battery temperature monitoring and status
indication.
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— 3apAaJHU{ NPUCTPIH, U0 )KUBUTHCA BiJ
boToe/IeKTPUYHUX eJIEMEHTIB;

— eJIeKTPUYHI IHCTpyMeHTH;

— CHUCTEMU pe3epBHOIO »KHUBJIEHHA Bif
GaTapey;

— aBTOHOMHI 3apAJHI NPUCTPOI [Ji aKy-
MYJIATOPIB.

Ocob6siMBOCTI HOro ekcmJyartalii Ha-

CTYIHI:

— BiAcTeXXeHHA MaKCHMaJIbHOI TOTYKHOCTI
$oTOoeNIeKTPUYHUX eJIeMEHTIB;

— IIMpOKa BXiJlHa Hanpyra: Bif 7,5 1o 28 B;

— TIOBHHM KOHTpOJIEp 3apsAJHOro IpH-
cTpoto a1 abo 6araToeseMeHTHOI Jii-
Tili-iloHHO1 6aTapei abo 6arapei LiFePo4;

— CTpyM 3apsajy A0 5A;

— BMCOKa 4YactoTa nepeMukanHa UIIM:
300 kI'y;

— TIOCTIiMHA 3aps/iHa HAIPyTa, BCTAHOBJIEHA
30BHIIIHIM Pe3UCTOPHUM JIJIBHUKOM,;

— CTPyM 3apsi/KaHHs NPOrpaMyeThCs 3a
JIOIIOMOT 010 Pe3UCTOPa;

— aBTOMaTU4YHe KOHAULIOHYBaHHS TJIU-
60KO pPO3psAMKEHUX OaTapew;

—  KiJIblle KOHTPOJIIO TeMIlepaTypy 6aTapei;

— 2 IHAUKATOpH CTaHY;

— IJIaBHUU CTapT;

— 3aXHUCT aKyMyJIATOpa BiJ| IepeHanpyrH.

LIUK/ 3apAAKA MOYMHAETHCH, KOJIU BU-

KOHYIOTBHCS TaKi 3 yMOBH:

1. Hampyra Ha BuBoai VCC nifBuILy€eTbCSA
Bulle piBHa UVLO.

2. Hampyra Ha koHTakTi VCC mepeBuIlLyE
Hanpyry 6aTapei yepe3 noporose 3Ha-
YyeHHsI BUX0Ay B pexkuM cHy VSLPR.

3. Hamnpyra nHa BuBozi VCC He MeHIIe MaK-
CMMaJIbHOI HAaNpyTy B TOYLi )KUBJIEHHS],
BCTAHOBJIEHOI 30BHIIIHIMU Pe3UCTOPAMMU.

Ha nmoyaTky Lukiy 3apdagxKaHHf, AKL0

Hanpyra 6aTtapei meHue 66,7%xVREG, 3a-
PAAHUNA TPUCTPIA MNepexoUTb y PeXUuM
KpaneJsbHOI 3apsAgKu. CTpyM KpaleJbHOTO
3apsJy BHYTpPIIIHbO BCTAHOBJIEHWH Ha
15% (TunoBuit) Bij moBHoro crpymy. Kosu
Hamnpyra 6aTtapei nepeBuinye 66,7%xVREG,
3apsAAHUMN NPUCTPIM NepexojUThb y MOBHO-
MacCIITaOHUN peXUM 3apsfly NOCTIHHUM
CTPyYMOM. Y peXxuMi NOCTIMHOTO CTPYyMYy,
CTPYM 3apAAy BCTAHOBJIIOETbLCA 30BHILIHIM
pe3uctopoM RCS i BHYTpIilIHIM OMOpPHUM
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This device is used for the following
purposes:
a charger powered by photovoltaic cells;
electric tools;
battery backup systems;

— autonomous battery chargers.

The features of its operation are as fol-
lows:

— tracking the maximum power of photo-
voltaic cells;

— wide input voltage: from 7.5 to 28 V

— complete charger controller for 1 or multi-
cell lithium-ion battery or LiFePo4 bat-
tery;

— charging current up to 5A;

— high PWM switching frequency: 300 kHz;

— constant charging voltage set by an ex-
ternal resistor divider;

— charging current is programmable via a
resistor;

— automatic conditioning of deeply dis-
charged batteries;

— battery temperature control ring;

— 2 status indicators;

— smooth start;

— Dbattery overvoltage protection.

The charging cycle starts when the fol-

lowing 3 conditions are met:

1. The voltage on the VCC pin rises above
the UVLO level.

2. The voltage at VCC exceeds the battery
voltage through the VSLPR sleep
threshold.

3. The voltage at VCC pin is at least the
maximum supply point voltage set by
the external resistors.

At the beginning of the charging cycle, if
the battery voltage is less than 66.7%xVREG,
the charger enters trickle charging mode.
The trickle charging current is internally set
to 15% (typical) of the full current. When
the battery voltage exceeds 66.7%xVREG, the
charger switches to full-scale DC charging
mode. In the DC mode, the charging current
is set by the external RCS resistor and the
internal 200mV reference signal, so the
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curHaioMm 200 MB, TomMy cTpym 3apapy
nopiBHoe 200 MB/R20. Kosu Hampyra
aKyMyJIITOpa HabGJMXKAETbCA A0 HANpPyTu
peryJitoBaHHs, 3apsAHUN IPUCTPIil Mepexo-
JUTb B PEXUM IOCTIMHOI HANpyTrH, i CTpyM
3apAAy NOYMHAE 3MEHIUYBaTUCA. Y pexxuMi
NOCTiIMHOI HANpyTy LUKJ 3apsay 6ye npu-
INIUHEHO, KOJIA CTPYM 3apsAAy 3MEHLIUTbLCA
2o 9,5% Big nmoBHoro crpymy. Ilig yac cra-
TyCy 3aBepllieHHA 3apAaAy BUCHOBOK DRV
nigraryerbca fo VCC, a BHYTpIiLIHIA KOM-
napaTop BUMMKA€E BHYTpILIHIA BHUCYBHUU
N-kananpHui MOSFET Ha BuBoOZi, iHIIMH
BHYTpILIHIK BUCYyBHUM N-kaHasibHUM MOSFET
Ha BUBO/|i BMHUKA€EThC, 11106 BKa3aTH CTa-
Tyc mnpunuHeHHsd. [lo6 mnepesanycTuTu
LUKJ 3apAay, IPOCTO 3HIMITh i 3HOBY MO-
JlaiTe BXiAgHy Hamnpyry. Kpim Toro, HoBuM
LUKJI 3aps/P)KaHHA PO3NOYHEThCS aBTOMa-
TUYHO, SIKILI0 Hanpyra 6aTapei Blajie HUX4e
noporoBoi Hanpyru 3apsajaku 95,8%xVREG.
Kosin BxigHa Hampyra BiACyTHS, 3apsAAHUN
NPUCTPIN NMepexoJUThb Y CIVIAYUU PEXUM.
Tepmictop 10 kOM NTC (HeraTUBHUM TeM-
nepaTtypHui KoeQillieHT) MOXHA Mif €AHATH
BiA KoHTakTy TEMP no 3emui gsg BU3Ha-
YeHHs TeMIepaTypu 6aTtapel. Lnki 3apsaaku
NPU3YNIUHAETHCS, SKII0 TeMieparypa OaTa-
pel BUXOAUTD 3a MexXi IPpUUHATHOrO Jiamna-
30Hy. KoMnapaTop nepeHanpyru 3axyIla€
Bif, mepexifHux nepenaziB Hanpyru (>8%
HOPMaTHUBHOI Hampyru). Y 1boMy BUNAJKY
P-kananbuui MOSFET BMMHKa€eTbCH, JOKU
He OyJle YCyHEHO CTaH mnepeHanpyru. lg
byHKIA KOpUCHA [ CKUJAHHA 3apsafay
6aTapei abo panToBOro BHIAJEHHs OGaTapel.
[Ipodinb 3aps Kk mokazaHU# Ha puc. 3.5.

Ak nokasaHo Ha puc. 3.6., Hanpyra 6a-
Tapel € 3BOPOTHUM 3B’SI3KOM 3 BUCHOBKOM
FB yepe3 pe3ucToOpHUM JIJBHUK, 10 CKJIA-
naetbcsd 3 R6 i R7. CN3722 BU3HA4YUB CTaH
3apaaku Ha ocHoBi Hanpyru FB. Kouu
Hanpyra FB nHabawxaeTbcs po 2,416 B,
3apsAJHAN NPUCTPIA NEepeXoUTh Y PEXUM
NOCTiMHOI HaNpyru. Y pexuMi NOCTiNHOI
HaIlpyTru CTPYM 3apAAy IMOCTYIIOBO 3MeH-
LIYETHCA, @ HAllpyra akyMyJiaTopa 3aJuilia-
€TbCS HE3MIHHOIO.
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charging current is 200mV/R20. When
the battery voltage approaches the control
voltage, the charger enters the constant
voltage mode and the charging current
starts to decrease. In constant voltage
mode, the charge cycle will be terminated
when the charge current decreases to 9.5%
of the full current. During the charge termi-
nation status, the DRV pin is pulled to VCC and
the internal comparator turns off the internal
pull-down N-channel MOSFET on the pin, the
other internal pull-down N-channel MOSFET
on the pin is turned on to indicate the ter-
mination status. To restart the charge cycle,
simply remove and reapply the input volt-
age. Alternatively, a new charge cycle will
start automatically if the battery voltage
drops below the charging threshold voltage
of 95.8%xVREG. When there is no input
voltage, the charger enters sleep mode. A
10 kQ NTC (negative temperature coeffi-
cient) thermistor can be connected from
the TEMP pin to ground to determine the
battery temperature. The charging cycle is
suspended if the battery temperature is
outside the acceptable range. The overvolt-
age comparator protects against transient
voltage surges (>8% of the rated voltage).
In this case, the P-channel MOSFET is
switched off until the overvoltage condition
is eliminated. This function is useful for
resetting the battery charge or suddenly
removing the battery. The charging profile
is shown in fig. 3.5.

As illustrated in fig. 3.6, the battery
voltage is fed back to the FB pin via a resis-
tor divider comprising R6 and R7. The
CN3722 is capable of detecting the charging
state based on the FB voltage. Upon the FB
voltage reaching a value of 2.416V, the
charger transitions into a constant voltage
mode. In the constant voltage mode, the
charging current gradually decreases, while
the battery voltage remains constant.
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Y cBiTyi cTpyMy 3MmileHHda Busoay FB
Hampyra peryJioBaHHSl B PeXHMi MOCTiMHOI
HaNpyryd BU3HAYA€ETbhCSA HACTYITHUM BUPA30M:

Vgur = 2,416- 1+—R21 +15-R21.
R22+ R23
BifcTexxeHHSI TOYKM  MaKCHMaJbHOI

noTy>kHOCTi CN3722 BHUKOPUCTOBYE METO[,
NOCTIMHOI HAaNpPyryu JJid BiZICTeXEeHHS MakK-
CUMaJIbHOI TOYKHU MNOTYXKHOCTi ¢oToelte-
MeHTa. 3TiHO 3 BOJIbTAMIIEPHOK KPHUBOMO
$oTOeNIeKTPUYHOr0 eJieMeHTa, 3a 3aJaHoil
TeMIlepaTypyd Hampyra QpoToeJleKTPUYHOTO
eJileMeHTa B TOYLi MAaKCUMaJIbHOI ITOTY>KHOCTI
€ MakKe MOCTIMHO0, HE3aJIeXKHO Bif| pi3HOTO
ocBiT/IeHHA. TO0X MaKCUMaJIbHy IMOTYX-
HICTb MO>KHA BIZICTEXYBAaTH, AKI0 BUXIJHA
Hanpyra ¢§oToe/JieKTPUUHOTO eJIeMeHTa
peryaeTbCca 0 NOCTIMHOI Hampyru. Ale
MaKCHMaJ/lbHa Hampyra B TOYI| >KHBJIEHHS
Ma€e TeMIlepaTypHUU KoedillieHT MpHUOJIU3HO
-0,4 %/°C. Illpu 25 °C Hampyra KOHTaKTy
MPPT CN3722 peryarwersca o 1,04 B 3
TeMIepaTypHUM Koeodinientom -0,4 %/°C,
o6 BiACTEXKYBaTH MaKCUMaJibHy TOYKY
NOTYXHOCTI, 1110 NpaL€E 3 Pe3UCTOPHUM
JiibHUKOM no3a Mikpocxemoto (R7, R8 i R9
Ha puc. 3.6.).

[Ipu 25 °C MakcuMasibHa Hanpyra B TOYILI
KUBJIEHHS! BU3HAYa€TbCAd HACTYNHUM piB-
HAHHAM:

1+R7

V,oor =104 ——— |.
weer =1, (R8+R9j

Haaawmysauusa cmpymy 3apsidy. Ilos-
HOMacCUITaOHUW CTPyM 3apsAy, a came
CTPyM 3apsfy B PeXUMIi OCTIMHOTO CTPY-
My, BU3HA4Ya€ThCA 32 TAKO0 GOPMYJIO0I0:

_20mv

R0

CH

AsemomamuuHa 3apsidka 6amapei. [licas
3aBeplIeHHs IMKJY 3aps/PKaHHSA, a OaTa-
pes Ta J[Kepesio >KUBJEeHHs (HACTiHHUHN
ajlanTep) Bce 1€ MiJK/II04YeHi, HOBUN LUKJ
3apsAAKaHHS PO3MOYHEThCS, SAKII0 HAaMpyra
6aTapeil Brmaje Hk4Ye 95,8 % x Vges yepes
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In light of the bias current of the FB pin,
the control voltage in the constant voltage
mode is determined by the following ex-
pression:

1+R21

Voo =2,416-| ———
BAT ( R22+ R23

j+ l; - R21.

V_BAT is calculated as follows: The
CN3722 employs the constant voltage
method to track the maximum power point
of the PV cell. The voltammetric curve of a
PV cell indicates that, at a given temperature,
the voltage of the PV cell at the maximum
power point is almost constant regardless of
different lighting conditions. Consequently,
the maximum power can be monitored if
the output voltage of the PV cell is adjusted
to a constant voltage. However, the maxi-
mum voltage at the supply point exhibits
a temperature coefficient of approximately
-0.4%/°C. At 25°C, the MPPT pin voltage of
the CN3722 is regulated to 1.04V with a
temperature coefficient of -0.4%/°C to
track the maximum power point, which
works with the off-chip resistor divider
(R7,R8 and R9 in fig. 3.6.).

At 25°C, the maximum voltage at the
power point is determined by the following
equation:

1+R7

V,por =104 ——— |,
weer =1, [R8+R9j

Setting the charge current. The full-scale
charging current, that is to say the charging
current in DC mode, is determined by the
following formula:

_20mV
R0

Automatic Battery Charging. Once a
charging cycle has been completed and the
battery and power supply (wall adapter)
remain connected, a new charging cycle
will commence if the battery voltage drops
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caMopo3psij, abo 30BHIIIHE HABAHTAXKEeHHS.
lle 103BOJIUTH NOCTIMHO NiTPUMYBATH EM-
HiCTb akyMyJisiTOpa Ha piBHiI moHa 90 % 6e3
nepe3anycKy LUKy 3apa/pKaHHA BPY4HY.

B AKocTi MiKpOKOHTpOJIepa, 3a [O0IOMO-
rol0 SIKOro Oy/Zie BUMiplOBaTHCh Ta BifoOpa-
»KaTUCh iHpopMallisl peXXUMiB poGOTH CUCTe-
Mu obepemo ATmega328 [12]. ATmega328 -
11e MaJIONOTY>KHUU 8-pO3psAAHUNA MIKPOKOHT-
posiep CMOS Ha ocHOBI BgockoHasieHOi RISC-
apxiTekTypu AVR®. BukoHyro4u iHCTpyKLil
3a OJJUH TaKT, IPUCTPOI JOCATAIOTH IIPOIYCK-
HOI 3JaTHOCTI MPOLLECOPa, L0 HAOJIMKAETHCS
/10 MiJbiiOHa iHCTpyKLii 3a cekyHay (MIPS)
Ha Merarepl, 1110 103BOJISIE PO3POOHUKY CHUC-
TeMHU ONTHUMIi3yBaTH eHeprocrioKUBaHHA I10-
PIBHSAHO 3i LIBU/IKICTIO OOGPOOKHU.

ATmega328 Ma€ HacTynHi 0COBJUBOCTI:

— ciMelcTBO 8-po3psAAHUX MIKPOKOHTPO-
JiepiB AVR® 3 BUCOKOIO IPOAYKTUBHIC-
TIO Ta HU3bKUM €HeprocrnoXUBaHHAM;

— poswmupeHa apxitektypa RISC;

— 32 x 8 po60oYMX pericTpiB 3arajbHOTO
NpU3HAYEHHS;

— nponyckHa 3aatHicte o 20 MIPS Ha
20 MI'y;

— BOy/Z0BaHUU JJBOTAaKTHUUN MHOXKHUK;

— 32 K6alT BHYTPilIHbO-CUCTEMHOI CaMo-
nporpaMoBaHoi ¢Jiell-nam’aTi nporpam;

— 2 Kb BHyTpimiHbO1 SRAM;

— 1ukiM 3anucy/crupanss: 10 000 Flash/
100 000 EEPROM;

— 36epiranss ganux: 20 pokis npu 85 °C/
100 poxkiB npu 25 °C (1);

— naBa 8-0iTHUX TaWMepa//iYyU/IbHUKA 3
OKpEeMHUM DPEXHUMOM MOIEePEeSHbOIO
MaclITabyBaHHs Ta NOPiBHAHHS;

— oauH 16-6iTHUH TaWMep/MiYUJIbHUK 3
OKpeMUM IonepeHiM MaciiTabyBasb-
HUKOM, PEXHMOM IOpiBHAAHHS Ta pe-
»KMMOM 3axOIlJIEHHS;

— JIYUJIBHUK peasibHOTO Yacy 3 OKpEMUM
OCLIUJISITOPOM;

— 1wictb kaHauaiB LIIM;

— 8-kaHanbHui 10-pospaanuin ALIl B
kopnyci TQFP i QFN/MLF;

— BHUMIipIOBaHHS TeMIlepaTypH;

— 6-kaHanbHUK 10-pospsagnuin ALIl y
kopnyci PDIP;

— BHYTpILIHiN Ka/i6poBaHUN OCIUAATOP.
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below 95.8% x VREG due to self-discharge
or external load. This process ensures that
the battery capacity is maintained at a level
exceeding 90% at all times, obviating the
need for manual restarting of the charging
cycle.

The microcontroller employed to meas-
ure and display information about the sys-
tem’s operational modes is the ATmega328
[12]. The ATmega328 is a low-power 8-bit
CMOS microcontroller based on the ad-
vanced RISC architecture of the AVR®. The
execution of instructions in a single clock
cycle enables the devices to achieve proces-
sor throughput approaching one million
instructions per second (MIPS) per mega-
hertz. This allows the system designer to
optimise power consumption versus proc-
essing speed.

The ATmega328 is equipped with the
following features:

— AVR® family of 8-bit microcontrollers
with high performance and low power
consumption;

— advanced RISC architecture;

— 32 x 8 general-purpose working regis-
ters;

— bandwidth up to 20 MIPS at 20 MHz;

—  built-in two-cycle multiplier;

— 32 KB of in-system self-programmable
flash program memory;

— 2 KB ofinternal SRAM;

— write/erase cycles: 10,000 Flash/
100,000 EEPROM;

— data retention: 20 years at 85 °C /
100 years at 25 °C(1);

— two 8-bit timers/counters with sepa-
rate pre-scaling and comparison modes;

— one 16-bit timer/counter with separate
pre-scaling, comparison and capture
modes;

— real-time counter with a separate oscil-
lator;

— six PWM channels;

— 8-channel 10-bit ADC in TQFP and
QFN/MLF packages;

— temperature measurement;

— 6-channel 10-bit ADC in PDIP package;

— internal calibrated oscillator.
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Ha 6a3i gaHoro MikpokoHTpoJiepa 6yJio
OpraHi3oBaHO BUMIpHOBAaHHA HAIpPyryd Ha
BXO/Ii Ta BUXO/|i CUCTEMU Ta BUMIPIOBAHHS
CTpyMy. /laHHI BUMipIOBaHb BUBOAATLCA Ha
cuMBOJIbHUU auciiern LCD1, axkuii mae 2
pPAZKY 110 16 CUMBOJIIB.

BxigHa BUMiprOBa/bHA 4YaCTHHA CXeMU
BOJIbTMETPA CKJIAJAETHCA 3 IBOX PE3UCTOPIB.

BuMiproBasibHa 4YaCTUHA CXeMHU aMIlep-
MeTpa, 3ibpaHa Ha onepaliiHOMy MiACUJIIO-
Bayl, Jla€ MOXJIMBICTb BUKOPUCTOBYBATH
CBOI LIYHTU 3 Pi3HUM Jialla30HOM MPOTUJIL
Y cxeMi B AKOCTi onepaliiiHoOro niAcuatoBa-
ya BUKOpHUCTaHa MikpocxemMa LM358.

KepyBaHHSI MiKpOKOHTpOJIEPOM Bif0y-
BA€ETHCA 3a JONOMOIOI TAKTOBUX KHOIIOK
S1-S6. [IpyHLuMNOBa CXeMa CUCTEMU HaBe-
JleHa Ha puc. 3.6.

Ineq nepejbadae NPpUHLMIM BiACaiAKO-
BYBaHHA TOYKHU MAaKCUMaJIbHOI NOTYKHOCTI
(MPPT) npwu 3apsani coHSYHUX 6GaTapeil.
Po3riisHyTO Omnuc, TeXHIYHI XapaKTepUCTUKU
Ta 00JIaCTb 3aCTOCYBaHHA KOHTpoOJiepa
CN3722. ObpaHo Ta OOIpPYHTOBAHO BHOIp
MIKpOKOHTpoOJIepa JJisl BUMIipy Ta Bifo6pa-
YKEHHsI peXXMMIB pOOOTHU KOHTpoJIepa 3apsay.
ByJio 0Tpr¥MaHO NPUHLUIIOBY CXeMY KOHTPO-
Jiepa 3apsily COHIYHUX O6aTapel 3 QyHKLi€0
MPPT, mwo Mae nepcneKTUBU NPaKTUYHOTO
BUKOPUCTAHHS.

3.4 KoHuenuis creopeHHsa FabLab
3 BUTOTOBJIEHHA KOHTPOJIepiB

COHAYHHUX eJIeKTPOCTaH].liﬁ

IIpukaad ycniwiHozo FabLab
6 HayioHasnvbHoMy yHieepcumemi

Kopab6.1e6ydyeaHHI
imeHi adomipaaa Makaposa
YcnimuHo  ¢yHkuionytoui  FabLab

LIEeHTPHU € OCepeKOM aKyMyJsLil IHTeJeK-
TyaJIbHOTO NOTEeHIia/lly, KpeaTUBHOI TBOP-
YOCTi, MparMaTU4YHOro aHali3y Ta Micuem
JOCATHEHHS KOHCEHCYCYy M)XK HOBUMM ijed-
MU, HQYKOBUM aHaJi30M, BUPOOHUYUM [10-
CBi/IOM Ta eKOHOMIYHUM OOI'PYHTYBaHHSM.

HaBuasnbHi JlabopaTopii yHiBepcUTETIB
CIIpsIMOBAHI Ha L[IJIbOBY Ta ClieljiaJbHy Mij-
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On the basis of this microcontroller,
voltage measurements at the input and out-
put of the system and current measure-
ments were organised. The measurement
data is displayed on the LCD1 character dis-
play, which has 2 lines of 16 symbols.

The input measuring section of the volt-
meter circuit comprises two resistors.

The operational amplifier, which forms
the measuring part of the ammeter circuit,
enables the use of shunts with different re-
sistance ranges. The circuit employs the
LM358 chip as an operational amplifier.

The microcontroller is operated by the
clock buttons S1-S6.

The schematic diagram of the system is
presented in fig. 3.6.

The concept is based on the principles
of tracking the maximum power point
(MPPT) during the charging process of so-
lar panels. A description of the technical
characteristics and scope of the CN3722
controller is provided. The selection of a
microcontroller for the measurement and
display of the operational modes of the
charge controller is justified. A schematic
diagram of the solar battery charge control-
ler with the MRI function was obtained,
which has the potential for practical use.

3.4 Concept of creating a FabLab
for the production of solar

power plant controllers

An example of a successful

FabLab at the Admiral

Makarov National University

of Shipbuilding

The objective of university teaching
laboratories is to provide targeted and spe-
cialised training for students. In general,
they are furnished with stands, apparatus,
and assorted instruments that, to some ex-
tent, simulate the production environment.
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FOTOBKY CTYZEHTiB. fIlK INpaBuJio, BOHHU
OCHalleHi CTeH/jaMu, 06J1aZJHAHHSM, Pi3HOTO0
poAy iHCTpyMeHTaJbHUM 3abe3Me4YeHHSM,
SKi B TiM 4M iHWIN Mipi BiATBOPIOIOTH BU-
po6HUYe cepesoBulle. B ofUHUYHNX BUNa-
JIKaX TakKe TexXHiYyHe OCHAalleHHA J03BOJIE
CTY/ZleHTCbKill MoJioZi nmepebyBaTU y TBOP-
YOMY IMOLIYKY HOBUX TEXHIYHHUX pilleHb
Ta peasi3alii HOBUX ifieH, ajie Taka MOKJIU-
BicTb 0OOMe)XeHa pO3KJI3JoM 3aHATh Ta
TEXHOJIOTIYHOI0 CIPAMOBAHICTIO HAABHOTO
o6s1alHaHHA. 34e6iJb110ro, A1 BUBYEHHS
Ta J0CJi/P)KEHHSI HOBUX PO3POOOK i HAyKO-
BUX iZlell CTBOPIOIOTH iHIII crHeljiasi3oBaHi
Jaboparopil.

OckinbkK 00J1afiHAaTH TaKy Jiaboparo-
pil0 Ha/[I3BUYaWHO CKJI3JHO Ta BapPTICHO,
JOCJHIJHUKKU aKTUBHO BUKOPHUCTOBYIOThb
noTtykHocTi FabLab stabopaTopii 3 TexHo-
goriaMu 3D Mogzes0oBaHHS], NPOTOTHUIY-
BaHH4, 2D- 3D-06po6ku Ta 3D apyKy.

[IpoBesieHHs] AUCUMiHALLiMHUX 3ax0/iB
Jis nponaryBaHHs FabLab mpoekTty cepep
KOMEpPILIIMHUX CTPYKTYp MiATBEPAUIUN iX
aKTUBHY 3alliKaBJIeHiCTb y Takiil ¢opmi
MiArOTOBKU CTYAEHTCbKOI MoJioAi. Ycmiu-
Ho ¢yHKIionytoya FabLab sna6opaTopis
NOCTiIHHO TMepebOyBa€e y CTaHI PO3BUTKY
Ta OHOBJIEHHA. 3ac0O0M MO/Je/JIIOBaHHA Ta
WBUJKOIO MPOTOTUIIYBAHHA JAKOTh MOX-
JIUBICTb ONlepaTUBHO BiATBOPHOBATHU MOJeJl
TEeXHOJIOTIYHOTI'0 OCHAllleHHS Ta OKpeMHUX
BU/IiB 00/1aITHAHHS.

Ha BigMiHy BiJ TUIOBHUX HaBYaJbHUX
JlabopaTopii TyT CTYZ,eHTHU MOXYTb MaTe-
pianidyBaT¥ pe3yJbTaTH BipTyaJbHOI'O
NPOeKTyBaHHS, BifHAUTU caabKi Miclisi, BU-
NpaBUTH NNOXUOKU MozeJli. BuTpaTHa 4yacTu-
Ha TaKoro BiiTBOPEHHS B €CATKHU 1 HaBiTb y
COTHI pasiB MeH1la, Hix 11e 61 6yJs10 3pobJie-
HO 3 JOPOTMX MaTepiasiB B yMOBaX Ail040ro
BUpo6HULTBA. JlissibHicTh FabLab s1abopa-
TOPiA HAMOI/bII AaKTUBHO CHIPHUSE MiJBHU-
1eHHI0 ePEeKTUBHOCTI Ta SIKOCTI MiZIrOTOB-
KU CTYJEeHTIiB-MaricTpiB. ABTOpPU NPOEKTIB,
10 peanisyroTbcsa Ha 6a3i FabLaby Bmpo-
JIOBXX HaBYaHHA OTPUMYIOTb [JOJAaTKOBI
3HAHHS Ta PAaKTUYHI HABUKHY, SIKi OB’s13aHi
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In certain instances, the technical equip-
ment allows students to engage in creative
problem-solving and the implementation of
novel ideas. However, this potential is con-
strained by the scheduling of classes and
the technological orientation of the avail-
able equipment. The majority of other spe-
cialised laboratories are established with
the objective of conducting research and
studying new developments in the field of
science.

Given the significant financial and logis-
tical challenges associated with establish-
ing a laboratory of this nature, researchers
have increasingly turned to FabLab facili-
ties, which offer access to a range of ad-
vanced technologies, including 3D model-
ling, prototyping, 2D and 3D machining,
and 3D printing.

The dissemination of information about
the FabLab project to commercial entities
has revealed a high level of interest in this
form of student training. The successful
FabLab laboratory is continually undergo-
ing development and updates. The model-
ling and rapid prototyping tools facilitate
the rapid reproduction of models of techno-
logical equipment and certain types of
equipment.

In contrast to conventional training
laboratories, students at this institution are
able to materialise the outcomes of virtual
design, identify deficiencies, and rectify
model errors. The cost of such a reproduc-
tion is significantly lower than that of an
equivalent item produced from expensive
materials in an existing production facility.
The activities of the FabLab laboratories
have the greatest impact on enhancing the
efficiency and quality of training for mas-
ter’s students. During their studies, those
who author projects implemented on the
basis of FabLab gain additional knowledge
and practical skills related to the search for
new technical solutions, preparation of a
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i3 MOIIYKOM HOBHUX TEXHIYHUX pillleHb,
NiIFOTOBKOIO MOJeJli A0C/i/[PKyBaHOTO 06'-
€KTA, MOro NpOTOTUMYBaHHSAM. BaivBuMm
MOMEHTOM € KoMaH/JHa pob6oTa. /JlocBig
nonepesHixX poKiB 3aCBiAUYYE, L0 AJIA BUTOTO-
BJIEHHS JIit040i Mojiesli MPUCTPOIo 3/100yBa-
YyaM OCBITH 0yJ10 HEOOXi/JHO KOHTAKTyBaTH i3
¢daxiBusAMU 3 pi3HUX rajysei 3HaHb. JJoCUTb
4acTO pPO3pPOOKM MalTb KOMEpPLIWHY IjiH-
HICTb 1| MOXYTb OYTH NMOKJIAJIeHi B OCHOBY
noaJiblIoi 6i3Hec-AissbHOCTI. Taki migxoau
Jlo opraHizanii po6otu FabLab na6opaTopii
CHOPUSAIOTh MOLIMUPEeHHI iHdopMarii npo ii
JIAJIBHICTD Ta CTBOPHOIOTb NO3WTUBHUM
IMIJIK /11 yYaCHUKIB LIbOT0 NIPOEKTY cepen,
npe/CTaBHUKIB MaJIoro Ta BEJIMKOTO Gi3Hecy.

O6s1afHaHHA MDKIUCUUIIIHAPHOI Jia-
6opaTtopil mo03BoJIsIE 3400yBayaM BULIOI
OCBITU OTPUMATH NPAKTUYHI HABUYKHU 3
IIPOEKTYBAaHHSA, BUTOTOBJIEHHS, IIporpamy-
BaHHA Ta HasarogpxeHHd MPPT koHTpoJe-
PiB COHSIUHUX €JIEKTPOCTAHIIiH.

MPPT KonTpoJiep - eleMeHT COHAYHOI
eJIEKTPOCTaHIlii, IKMW BiAIOBifa€e 3a Mak-
CUMa/JibHO e(eKTUBHY B3aEMOJiI0 COHSY-
HUX MaHeJsJel Ta aKyMyJSTOPHUX OaTapew.
llet KoHTpoOJiep [03BOJIIE aBTOMAaTHU4YHO
3HAaXOJWUTH HeoOXigHe CIiBBiJHOLIEHHS
HaIllpyru Ta CUJM CTPYMYy, 3reHepOBaHUX
COHSAYHOIO 6aTapee€ro.

CoHsAYHUU KOHTpoJsiep 3apsaay MPPT
Bi/ICTeXKY€E€ 3HA4YeHHSA CTPYMy Ta HaANpyru
Ha $OTOMOJYJISIX Ta BU3HAYA€ HAMOLIbII
epeKTHBHI NOKAa3HUKH, NPU SIKHUX COHSAYHA
NaHeJIb BUJIa€ MAKCUMAJIbHY MOTYKHICTb.

KoHTpoJiep nOCTyNnOBO 3HWXKY€E HalNpy-
Iy BiJj TOYKU XOJIOCTOTO XOAY [0 HaAlpyru
aKyMyJIATOpPHOI 6aTapei, BU3HAaYal4M TOY-
Ky MaKCUMaJIbHOI IOTY>KHOCTI.

biok kepyBanHa MPPT koHTpoJsiepa
JUIS1 COHSIYHUX 6aTapel Ha mifcTaBi OoTpH-
MaHUX JaHUX 3MIHIOE CTPyM, SKHMM INoja-
ETbCA 10 aKyMYJIATOPIB, 10 A03BOJIAE 3a-
pamkaTtd AKB 3 HUXK4010 HOMIHAJIBHOIO Ha-
IIpyrolo, HIXK Y COHAYHOI NIaHeJ1i Ta BiANOBI-
AHo, ictoTHO migBuiyBatu KK/ coHsa4YHOI
eJIeKTPOCTaHL|I.
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model of the object under study, and its
prototyping. The programme places great
emphasis on teamwork. The experience of
previous years has demonstrated that in
order to produce a working model of a de-
vice, students require the input of special-
ists from a range of fields of knowledge. It
is not uncommon for the developments to
have commercial value and to serve as the
basis for further business activities. Such
organisational approaches to the FabLab
facilitate the dissemination of information
about the project’s activities and cultivate a
positive image for the project participants
among small and large businesses.

The interdisciplinary laboratory is
equipped with the necessary apparatus for
higher education students to gain practical
experience in the design, manufacture, pro-
gramming and debugging of MPPT control-
lers for solar power plants.

The MPPT controller is a component of
a solar power plant that is responsible for
optimising the interaction between solar
panels and batteries. The controller is capa-
ble of automatically identifying the requi-
site ratio of voltage and current generated
by the solar battery.

The solar charge controller monitors
the current and voltage values on the PV
modules and determines the most efficient
indicators at which the solar panel pro-
duces maximum power.

The controller gradually reduces the
voltage from the no-load point to the bat-
tery voltage, thereby determining the point
of maximum power.

The data obtained is used by the control
unit of the MPPT controller for solar panels
to modify the current supplied to the bat-
teries. This allows the battery to be charged
with a lower rated voltage than that of the
solar panel, thereby significantly increasing
the efficiency of the solar power plant.
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Aki memodu mModcHa
suKkopucmosysamu
011 mecmyeaHHs1 npodyKkmy?

»

)

TecTyBaHHSI TNPOAYKTYy HeoOXigHe
JJIs1 TOTOo, 1006 Ball NPOAYKT O6yB NpUAAT-
HUH JIJI1 METU Ta 6e3NeYHUH /11 BUKOPUC-
TaHHs. IcHye 06e3Jiid pi3HUX MeTOJiB, sKi
MO>XHa BUKOPUCTOBYBATH [JI1 TeCTyBaHHA
IPOAYKTIB, KOXKeH 3 AIKMX Ma€ CBOI IlepeBa-
'Y Ta HEeJOJIKU.

lle BkJito4ya€e B cebe HaJlaHHA I'pymi cro-
YKMBaYiB NPOAYKTY BUKOPUCTOBYBATH MOT0
B peasicTUMHUX yMoBax. lle moxe OyTH
3p06JIeHO 0COOMCTO a60 OH-JIAaWH PEKHUMI.

[HIIMM NONYJIAPHUM MeTOJOM TeCTyBaH-
HSl IPOAYKTY € QYHKI[iOHAJIbHE TeCTyBaHHS.
lle Bk/t04Ya€e TecTyBaHHS QYHKI[iOHABHOCTI
NpOAYKTY, 1100 rapaHTyBaTH, 110 BiH Npa-
IIOE TaK, K nepepabavyasocsd. OyHKIioHa-
JIbHE TeCTyBaHHS MOXXe OYyTH BUKOHAHO
Bpy4YHY a60 3 BUKOPUCTAHHSIM aBTOMaTHU4-
HUX iHCTpyMeHTiB. PyHKIliOHA/JIbHE TECTY-
BaHHA 4YaCTO BUKOPUCTOBYETbHCA [J1s MOLLIY-
Ky TNOMWJIOK Ta /I MeEepeBipKU TOro, W10
NPOAYKT BiAMOBiJla€e ioro pyHKIiOHATbHUM
BHUMOTraM.

TecTyBaHHA NPOAYKTHUBHOCTI - Le 1e
OJJUH TUIl TeCTyBaHHf, IKUM 4acCTO BUKO-
PUCTOBYETbCA JJI1 OLIHKU NPOAYKTIB.
TecTyBaHHA NPOAYKTUBHOCTI OLIHIOE, AK
IPOAYKT IpPaLIO€ B peaJIbHUX YMOBaX.

[le Moxe BKJ0OYATH Taki pedi, €K
TeCTyBaHHSl HaBaHTaXeHHs (OLjiHKa TOro,
AK MPOAYKT IpaLll0E IPU BUCOKOMY piBHI
Tpadiky) Ta TecTyBaHHs cTpecy (oILjiHKa
TOTO, IK HPOAYKT MPALI0€ NPU TUCKY).

[cHy€ pAaj IHIUUX TUIIB TEeCTyBAaHHS, AKI
TaKOXX BUKOPUCTOBYIOTHCA [JJi OLIHKHU
NpoAyKTiB. /10 HUX BiJHOCATBCA TeCTYBaHHA
Ha 6e3IeKy, TeCTyBaHHSI CyMiCHOCTI Ta Tec-
TYBaHHA iHTepHauioHasai3ayil. [HTepHanio-
HaJsli3alia OLiHIOE, Y4 MOXXHA BUKOPHUCTO-
BYBaTH Ball NPOAYKT y Pi3HUX KpalHaX Ta
perioHax.
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What methodologies

can be employed for the purpose

of product testing?

It is of paramount importance to
subject products to rigorous testing to en-
sure that they are fit for purpose and safe
to use. There are a plethora of methodolo-
gies that can be employed for product test-
ing, each with their own set of advantages
and disadvantages.

This may entail allowing a group of con-
sumers of the product to use it in realistic
conditions. This can be conducted in person
or online.

Another common approach to product
testing is functional testing. This process
entails evaluating the functionality of a
product to ascertain its ability to perform
as intended. Functional testing can be con-
ducted manually or with the assistance of
automated tools. Functional testing is fre-
quently employed to identify bugs and to
ascertain that the product fulfils its func-
tional specifications.

Performance testing is another type of
testing that is frequently employed to as-
sess the functionality of products. Perform-
ance testing assesses the performance of a
product in real-world conditions.

This may include load testing (which
assesses the performance of a product un-
der high levels of traffic) and stress testing
(which evaluates the performance of a
product under pressure).

There are a number of other types of
testing that are also used to evaluate prod-
ucts. These include security testing, com-
patibility testing, and internationalisation
testing. Internationalisation testing as-
sesses whether your product can be used in
different countries and regions.
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[liciss po3po6KM NPOTOTUIY NPOAYKTY,
Jly’Ke BaXKJIMBO POBECTH TeCTyBaHHS, 100
IIepeKOHATUCA y HOro BIANOBIAHOCTI 10
3adBJIEHUX BUMOT Ta 33/l0BOJIEHOCTI CIIOXKU-
BauiB. TecTyBaHHA JONIOMOXe BUABUTHA MOX-
JIUBI Ipo6JieMU Ta HEZIOJIIKY, SIKi MOXKHA yCy-
HYTU [10 3aCTOCYBAaHHA TOBapy pUHKY. Pos-
[JITHEMO OCHOBHI BUJM, SIKIi MOXYTb OYyTH
BUKOPHCTAHI /Il OLLiIHKU IPOTOTHUILY.

F03a6inimi-mecmyg8aHHs1 OJATAE Y OLii-
HIi 3py4YHOCTI BUKOPUCTAHHA NPOTOTHUILY
pealbHMMM KopucTyBayaMu. HeobxizgHo
3a6e3Me4yuTH 3BOPOTHUHM 3B’SI30K Bif cmo-
»KMBayiB MpPO Te, HACKUJIbKK 3p0O3yMiJIUK Ta
3py4YHHUH NpPOAYKT, Ta BHUSABUTE MOKJIUBI
npo6JieMy, SIKi CJIijJ YCyHYTH.

A/B-mecmyeaHHs1 Tiepepnbaya€e MoOPiB-
HAHHSA [BOX Pi3HUX BapiaHTIB IPOTOTHUIIY 3
MeTOI BU3HA4YWUTH, AKHUM i3 HUX Kpalle 3
MOTJIAZY KOHBepPCii, 3a10BOJIEHOCTI KOPHUC-
TyBauiB 4M IHIIMX NOKa3HUKIB. lled MeToz
JIOTIOMOXKe BaM BU3HAYUTH HAWOLIbII ONTH-
MaJIbHUU Aiu3aiH Ta QyHKIiOHAI IPOAYKTY.

TecmysanHs npodykmugHocmi cipsiMOBa-
He Ha NepeBipKy MBUAKOCTI Ta CTabIJIBHOCTI
po6otu mportotuny. lled MeTosn 0co6MBO
BKJIMBUU /11 TEXHIYHUX NPOAYKTIB, ie Ipo-
JYKTUBHICTb MO>e€ CyTTEBO BIJIMBATU Ha
33/10BOJIEHICTb KOPUCTYBauiB. TecTyBaHHA
NPOAYKTUBHOCTI [JOIOMara€ BU3HAYUTHU
npo6JjieMH, MOB'fI3aHi 3 HaBaHTAXKEHHSM,
onTUMi3ali€eo koay abo iHppacTpyKTyporo,
Ta 3alPOIIOHYBATH PillleHHA JJ14 IX YCYHeHHS.

After developing a product prototype, it
is very important to conduct testing to en-
sure that it meets the stated requirements
and customer satisfaction. Testing will help
to identify possible problems and short-
comings that can be eliminated before the
product is applied to the market. Let’s look
at the main types that can be used to evalu-
ate a prototype.

Usability testing assessing
the usability of the prototype by real users.
You need to get feedback from consumers
on how clear and convenient the product is,
and identify possible problems that need
to be fixed.

A/B testing involves comparing two dif-
ferent versions of a prototype to determine
which one is better in terms of conversion,
user satisfaction, or other metrics. This
method will help you determine the most
optimal product design and functionality.

involves

Performance testing is aimed at check-
ing the speed and stability of the prototype.
This method is especially important for
technical products where performance can
have a significant impact on user satisfac-
tion. Performance testing is a valuable tool
for identifying and addressing issues re-
lated to load, code optimisation, and infra-
structure.
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EXPERIMENTAL ANALYSIS
OF DEEPTECH STARTUP GROWTH

MigroToBKa NigrpyHTs ANg aHanisy eKCrnepuMeHTiB
wopno po3suTky DeepTech craprany

Bu3HaueHHS KNYOBUX NOKa3HUKIB eHEKTUBHOCTI
Ta KpUTEPIiB ycnixy

lMpoBeaeHHs ePEeKTUBHUX EKCNEPUMEHTIB
3 YiTKMMK rinoTe3amu Ta 3MiHHUMK

Ctparterii 36MpaHHs TOYHMX AAHUX

OTpuMaHHs iHbopMauii
3 pesy/bTaTiB EKCNEPUMEHTY

BuKopucTaHHs pesynbTaTiB EKCNEPUMEHTIB AN
NOCTIMHOrO BAOCKOHANEHHS

OuiHKa NOTEHUiNHMX PU3KKIB
Ta 3aX0[iB LLOAO IX 3HWKEHHS

4.1 IligroroBKa miArpyHTA
AJId aHaJ1i3y eKCnepuMeHTIB
I{0/L0 PO3BUTKY

DeepTech craprany

Y puHaMiyHOMY cepefoBHILi 3pocC-
TaHHs1 DeepTech crapramiB ekcneprumeH-
TYBaHHSl — Ile KOMIIaC, IKUM BeJie 3aCHOB-
HUKIB Ta KOMaH/Ay 10 CTAJIOro ycmixy. ¥ mMo-
pi TOro, K cTapTany IJIMBYTb He3BiJaHU-
MU BOJjaMM, BOHM IIOBUHHI NPUWHATHU
KyJbTypy 0e3nepepBHOrO HaBYaHHA Ta
aJanITUBHOCTI. AHaJ/Ii3 eKCIIEpUMEHTIB CJIy-
)KUTb HAapDKHUM KaMiHLeM L€l KyJbTYPH,
Jl03BOJISIIOYM CTapTanaM NpuiMaTH o61py-
HTOBAHI pillleHHs], ONTUMI3yBaTU MpPOLEeCU
Ta PO3KPUBATHU IMPUXOBAHI MOXJIMUBOCTI
3pOCTaHHS. Y LIbOMY pO3/iJii MU 3aryau6J1t0-
€EMOCA B HIOAHCU aHaJli3y eKCIepUMEHTIB,
BMBYAlO4YM MOT0 3HAUYEHHS], METO/J0JIOTII Ta
npakTU4Hi 3actocyBaHHsA ajsa DeepTech
CTapTaisB.
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Ground preparation for the analysis of experiments
on the development of a DeepTech startup

Determination of key performance indicators
and success criteria

Conducting effective experiments
with clear hypotheses and variables

Strategies for collecting accurate data

Obtaining information from the results
of the experiment

Results usage of experiments
for continuous improvement

Assessment of potential risks
and measures to reduce them

4.1 Ground preparation
for the analysis of experiments
on the development

of a DeepTech startup

In the dynamic growth environment
of DeepTech startups, experimentation is
the compass that guides founders and the
team to sustainable success. As startups
navigate uncharted waters, they must em-
brace a culture of continuous learning and
adaptability. Experimental analysis serves
as a cornerstone of this culture, allowing
startups to make informed decisions, opti-
mize processes, and uncover hidden
growth opportunities. In this section, we
delve into the nuances of experimentation
analysis, exploring its meaning, methodolo-
gies, and practical applications for Deep-
Tech startups.
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IlIJo make ekchepumeHmMy8aHHs
“ Ha ocHoei 'inome3?

=% CrapTanu 4acTo IpaIolTh 3a YMOB
0O6MeXXeHOCTi pecypciB, TOMY Ay»Ke BaXKJIU-
BO CTpaTeriyHO pPO3CTaBJATH INPIOPUTETHU
eKcrepuMeHTiB. EkcnepruMeHTyBaHHA, 1110
IPYHTYETbCA Ha Trinore3ax, 3abe3leuyye
CTPYKTYpOBaHUH mizxiz. Ock [K Lie npaLtoe:

1. Cgopmyarwiime uimky zinomesy. Ilepiu
Hi>K pO3I0YaTH eKCIIEPUMEHT, chopMy-
JIIOWTE KOHKpeTHy rinortedy. Hanpu-
knaz, DeepTech crapTanm BHUroTOBJISIE
MiHi COHAAYHI cTaHLil A/ oMy, MOXe-
MO MPUIYCTUTH, 1110 MPOTO3ULIA 3HUXK-
KW Ha Mepiii 3aMOBJIEeHHS 36i/bLIUTh
yTPUMaHHA KJI€HTIB.

2. Ilpoekmytlime KOHMpPO/ILOBAHI eKchepu-
MeHmu: CTBOPIOWTEe KOHTPOJIbOBaHI
cepeslOBUINA, B AKX MOXKHa i30J1I0BaTH
3MiHHi. HalimomupeHilmnuMu MeToaaMu
€ A/B-TecTyBaHHs#, paH/A0Mi30BaHi J0-
CJIII>KEHHS Ta KOTOPTHUM aHaJli3.

3. 36ip sidnosidHux daHux. PeTesibHe 36U-
paHHA JJaHUX 3a6e31e4ye TOUHUH aHali3.
BukopucToByiTe TaKi iIHCTpYMEHTH, K
Mixpanel, Google Analytics a6o iHdop-
MalliliHi maHeJi KOpUCTyBaya.

4. Auaniz pesyabmamis. [lopiBHaiTEe pe-

3yJIbTATH i3 rinote3ot0. Yu JilicHO 3HU-
JKKa NiJBULIMJA yTpUMaHHA? Ko Hi,
TO YOMy?
i

Ak eid6yeaemuvcst NOEOHAHHSA
HEKOpOMmMKOCMpOK08UX NepemMo2
ma 00820cmMpoK08020 6a4€eHHA?

DeepTech crapranu 4acTto cTHKa-
I0ThCS i3 MPOTUPIYYSAM MiXK HETalHOIO BU-
roZlol0 Ta JOBTOCTPOKOBOI CTIMKICTIO.
AHasi3 ekcnepuMeHTy J0NOMara€ 3HauTHu
el 6aJsaHc:

1. lgudki pesynasmamu. Jlesiki ekcnepu-
MEeHTH [lal0Th LIBU/JKI pe3y/bTaTd (Hampu-
KJIaJ| ONTHMi3allisl TEKCTY L[i/IbOBOI CTOPIHKH).
[li wBUAKI nepeMOrd MiABUILYIOTbH MO-
paJIbHUM AyX Ta AAOTh L[iHHY iHopMaliito.

2. CmpameziuHi eKcnepumeHmu: BUJi-
JISIUTE pecypcy Ha eKCepuMeHTH, 110 BiJl-
NOBialOTh [JJOBITOCTPOKOBUM LM (Ha-
NPUKJIAJ, TOKpalleHHd BiOBIAHOCTI IIpo-
JIYKTY PUHKY). lle Moxke 3allHATU Oisblie
yacy, ajie COpUSTUMeE CTIMKOMY 3pOCTaHHIO.

i
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What is hypothesis-driven
experimentation?

Startups often work with limited re-
sources, so it's important to strategically
prioritize experiments. Hypothesis-driven
experimentation provides a structured ap-
proach. Here’s how it works:

1. Formulate a clear hypothesis. Before
starting an experiment, formulate a
specific hypothesis. For example, a
DeepTech startup produces mini solar
stations for homes, we can assume that
offering a discount on first orders will
increase customer retention.

2. Design controlled experiments: create
controlled environments in which vari-
ables can be isolated. The most com-
mon methods are A/B testing, random-
ized trials, and cohort analysis.

3. Collect relevant data. Careful data col-
lection ensures accurate analysis. Use
tools like Mixpanel, Google Analytics, or
user dashboards.

4. Analyze the results. Compare the results
with the hypothesis. Did the discount
actually increase retention? If not, why
not?

How do you balance short-term
gains with long-term vision?
DeepTech startups often face a ten-
sion between immediate gains and long-
term sustainability. Analyzing the experi-
ment helps to find this balance:

1. Quick results. Some experiments yield
quick wins (e.g., optimizing the text of a
landing page). These quick wins boost mo-
rale and provide valuable insights.

2. Strategic experiments: Allocate re-
sources to experiments that address long-
term goals (e.g., improving product-market
fit). It can take more time, but will contrib-
ute to sustainable growth.
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— INpuxknag: DeepTech crapran nposis
IIBUAKAKA €KCIepUMeHT, JOJaBLUIM Ha
CTOPiHKU TOBapiB CUTHAJIU TEPMIHOBOCTI
(«3anmuumaoca Juiie 3l»). KoediuieHnT
KOHBepcii Bijpasy Bupic. O4HOYAaCHO BOHU
IHBeCTyBa/IM y CTpaTeriyHUl eKcnepu-
MeHT i3 mepcoHasizanii pekoMeHpaamin
Ha OCHOBI NOBEJIHKA KOPUCTYBAYiB.

3. ImepamueHe HABYAHHA MA MUC/1eHHS,
opienmosaHe Ha 6e38idmosHicmb. DeepTech
CTapTalmy NpOLBITAOTh 3aBAAKUA IHYYKOCTI.
AHaJti3 eKClieprUMeHTY 3a0X04y€ iTepaTUBHE
HaBYaHHA:

—  Qinocogis weudkozo ycnixy: CIPUK-
MalTe HeBJayl K MOXJIUBOCTI JJIs1 Ha-
BYaHHA. fIKIIO eKCllepUMEHT He J[a€
OUiKyBaHHUX pe3yJbTaTiB, IIBUAKO 3Mi-
HIOWTe Horo.

— BcmaHoesieHHs 380pOmHO20  38°A3KY.
PerynsipHo mnepeBipsiiTe pe3yabTaTU
nocaifiB. Kopuryiite crparterii Ha oc-
HOBi oTpruMaHoi iHpopMariii.

4. Po3nogcrodxceHHss aHaAImuyHoi iHgo-
pMmayii no eciii opeaHizayii. AHani3 ekcre-
PUMEHTIB HE 0OMEXYEThCS MPOAYKTOBUMU
KOMaHJaMU. BiH MNpoHU3ye MapKeTHHT,
MPOJAXK Ta oneparii:

—  Mixc@yHkyioHanbHa chisnpays. 3aoxo-
YyhTe KOMaHAY OOMiHIOBATHUCSH iIEMU.
MapkeTHHT MOKe HaB4aTHUCA Ha eKcIle-
pUMeHTax i3 NpoAyKTaMHy, | HaBIaKH.

— (xos8uwa 3HaHb: NOKYMEHTYWUTe pe3yJib-
TaTH EeKCIEPUMEHTIB Ta peKoMeHalii.
CTBOpiTh 6a3y 3HaHb, JOCTYIHY BCiM.

OCHOBOIO [J11 eKCIIepUMeHTaJIbHOI'O
a”aunizy po3BuUTKy DeepTech craprany €
B3aEMO3B’AA30K TAKHX CKJAJIOBUX, SIK: MUC-
TEeLTBO eKCIIepUMEHTYBAaHHA Ha OCHOBI Ti-
noTtes; 6asaHC MiXX KOPOTKOCTPOKOBUMH
nepeMoraMM Ta JJOBFOCTPOKOBUM OayeH-
HAM; iHTerpayiiiHe HaBYaHHSA Ta LIBUJKe
MUCJIEHHS; MacliTabyBaHHA iHdopMalii B
MaciiTabax opradisarii (puc. 4.1).

[lizcymoOByO4HM, MOXHa CKas3aTH, L0
aHaJli3 eKCIepuMeHTy — Iie He MpPOCTO iH-
CTPYMEHT, Lie CepLebUTTs 3pOCTaHHS CTap-
TamiB. 3aCTOCOBYKYU €KCIEPUMEHTH, 10
6asyroTbcsa Ha gaHux, DeepTech crapran
MO’Ke MOBHICTIO PO3KPUTH CBill MOTeHIiaJl,
a[janTyBaTUCA [0 3MiH Ha PUHKY Ta Ipo-
KJIAaCTU KypC [0 CTaJIOro0 YCIixy.

0,
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— Example: A DeepTech startup con-
ducted a quick experiment by adding
urgency signals to product pages («Only
3 left!»). The conversion rate increased
immediately. At the same time, they
invested in a strategic experiment to
personalize recommendations based on
user behavior.

3. Iterative learning and fault tolerant
thinking. DeepTech startups thrive on agil-
ity. Analyzing the experiment encourages
iterative learning:

— The philosophy of quick success: see fail-
ures as learning opportunities. If an ex-
periment does not produce the ex-
pected results, change it quickly.

— Establishing feedback. Check the results
of experiments regularly. Adjust strate-
gies based on the information you re-
ceive.

4. Disseminate analytical information
throughout the organization. Experimental
analysis is not limited to product teams. It
permeates marketing, sales, and operations:

— Cross-functional collaboration. Encour-
age teams to share ideas. Marketing can
learn from product experiments and
vice versa.

— Knowledge repositories: Document the
results of experiments and recommen-
dations. Create a knowledge base that is
accessible to everyone.

The basis for the experimental analysis
of the development of a DeepTech startup
is the interconnection of such components
as: the art of hypothesis-based experimen-
tation; the balance between short-term
wins and long-term vision; integration
learning and fast thinking; scaling informa-
tion across the organization (fig. 4.1).

To summarize, we can say that experi-
ment analysis is not just a tool, it is the
heartbeat of startup growth. By applying
data-driven experiments, a DeepTech
startup can fully unleash its potential, adapt
to market changes, and set a course for sus-
tainable success.
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PucyHok 4.1 - CTBOpeHHSI OCHOBH
JUI1 eKCIIePUMEHTAJIBHOTO aHaJli3y pO3BUTKY
DeepTech craprany

4.2 Bu3Ha4YeHHA KJIIOYOBUX
NMOKAa3HUKIB epeKTUBHOCTI
Ta KpUTEPIiB ycmixy

Koy cnpaBa [0XoAuTh 1,0 BU3Ha-
YeHHs MOKAa3HUKIB YCIiXy Ay»Ke BaXKJUBO
BU3HAUYMUTH KJIOYOBi MOKAa3HUKU ePeKTUB-
HOCTi Ta Kputepil ychnixy. lLle ngossoJsige
DeepTech craptany BUMiptoBaTH Ta OLiHIO-
BaTH ePeKTHUBHICTb CBOIX eKCIIEPUMEHTIB Ta
BU3HA4yaTH, YU JOCATAal0Tb BOHU OaKaHUX
pe3yabTaTiB.

Lo make K/A10408i NOKA3HUKU
ma AK ix eubupamu
o "'E dosnsa DeepTech cmapmany?

"~ OJHUM 3 HaHBaXKJUBILIMX ACIEKTIiB
ycnimHoro 3anycky DeepTech craprany €
BHMIpIOBAaHHA Ta BiJCTeXKeHHA NpaBUJIb-
HUX JaHUX.

JlaHi MOXyTb [JONOMOITH 3pPO3YMIiTH
CNOXKHMBauiB, pUHOK, MPOAYKT Ta epeKTHUB-
HIiCTb. AJle He BCi JjaHi 0JHAKOBO KOPMCHI.
Jlesiki naHi GisblI aKTyasibHI Ta Bifjobpaka-
I0Tb NIPOrpec Ta LiJi, Hix iHui. [x Ha3uBawThL
KJIFOYOBUMH NMOKa3HUKaMH, i BOHHM HEOOXiIHi
JIJIS1 IPUUHATTS 0GIPYHTOBAHUX pillleHb Ta
OLIIHKHU YCIIiXYy.

Asie 9Kk BUOpATHU KJIIOUOBI NMOKa3HUKU
st DeepTech craprany? Hemae yHiBepca-
JIbHOI BiZNIOBiJi, OCKIJIBKU pPi3Hi NignpUeEM-
CTBa MOXYTb MaTH pi3HI Liji, cTpaTeril Ta
npo6JsieMu. OHaK € JlesiKi 3arajibHi MpHH-
UMM Ta KpUTePii, SIKi 10MOMOXKYTb BUOPATU

P

Al

Balancing Short-Term Wins
and Long-Term Vision

lterative Learning and
Fail-Fast Mindset

Figure 4.1 - Creating a framework
for experimental analysis of DeepTech startup
development

4.2 Identification of key
performance indicators

and success criteria

When it comes to defining success
metrics, it is very important to define key
performance indicators and success crite-
ria. This allows a DeepTech startup to
measure and evaluate the effectiveness of
its experiments and determine whether
they are achieving the desired results.

What are key metrics

and how to choose them

for a DeepTech startup?

One of the most important aspects
of successfully launching a DeepTech
startup is measuring and tracking the right
data.

Data can help you understand custom-
ers, market, product, and performance.
However, not all data is equally useful.
Some data is more relevant and reflective
of progress and goals than others. These
are called key indicators, and they are es-
sential for making informed decisions and
measuring success.

But how do you choose the right met-
rics for a DeepTech startup? There is no
one-size-fits-all answer, as different compa-
nies may have different goals, strategies,
and challenges. However, there are some
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HaM6i/bII 3Hauy1li Moka3HUKU. Ochb JlesKi 3
HUX:

1. [loezodbme nokasHuku i3 yiasamu. Kiro-
YOBi MOKAa3HUKW MOBUHHI BifobpakaTu Te,
YOro HEOOXiAHO JOCATTH, I SAKUM YUHOM
IVIAHYETbCA LbOro JocArTd. Hampukiag,
AKII0 MeTa — 36iJbLIMTH AO0XiJ, MOXKJIUBO
Bi/ICTEXYBaTH TaKi IOKAa3HUKH, K NPOJAK,
cepellHd BapTICTb 3aMOBJIEHHf, JOBiYHA
LIIHHICTh KJIIEHTA Ta A0XiJ Ha OJHOTrO KJIi-
€HTa. JK1o MeTa — NMiABUIIMTH 3aJ0BOJIE-
HICTb KJIIEHTIB, MOXJIMBO BiJCTeXyBaTHU
TaKi MOKa3HUKH, K YUCTA OLiHKA [IPOMOY-
TepiB, piBeHb YTPUMaHHA KJIEHTIB, piBeHb
BIZITOKY Ta BIATYKU KJIIEHTIB.

2. Bubepimb egexkmusHi noKasHUKU.
Knro4doBi NMoka3HMKHM NOBHHHI JONOMOITH
BU3HAUUTH, L0 NPALIOE, a L0 Hi, i 1[0 He0b-
Xi/IHO 3pOOUTH, 11106 MOKPALIUTU pe3yJIbTaTH.
Hanpukiaz, 4Kio BiACTeXyeTe BiABiAyBa-
HICTb Be0-CalTy, 3HAJOOUTUCH HE TiJIbKU
KiJIbKICTb BifiBiflyBauiB, ajie ¥ 3BiJIKM BOHU
NPUXOJATh, 110 BOHM pOOJIATH HAa BallOMY
CaMTi, IK JOBrO BOHU 3a/IMLIAIOTHCSA 1 y 1110 BO-
HU KOHBEPTYKTbCA. TaKUM YUHOM, MOXKJIUBO
ONTHUMIi3yBaTH MapKeTUHIOBI KaHa/IY, JU3alH
Be0-CaliTy, KOHTEHT Ta MPOMO3UILil, 11106 3a/1y-
YUTH Ta YTPUMATH Oi/iblie KJIEHTIB.

3. Bubepimb 8i0nogidHI nNOKA3HUKU.
Knwo4yoBi MOKa3HUKKW NMOBUHHI [[03BOJIATH
NOpiBHIOBAaTU e€PEKTHUBHICTb 3 MUHYJUMU
pe3y/ibTaTaMy, KOHKypeHTaMH, ra/ly3eBUMU
CTaH/JApTaMU Ta O4iKyBaHHAMU. Hanpukiag,
AKILO BIJCTEXY€ETe BUTPATU Ha 3a/ly4eHHS
KJIIEHTIB, MOXKJIMBO Ji3HATUCS, IK BOHU CIIiB-
BiJHOCATBHCS 3 JOBIYHOIO IIIHHICTIO KJIIEHTA,
NpUOYTKOM, TeMIaMU 3pPOCTaHHS Ta BU-
TpaTaMu KOHKYpeHTiB. TaKUM 4HMHOM, MO-
>KJIUBO OI[iHUTH ePEeKTUBHICTb, MPUOYTKO-
BICTB, CTIMKICTb Ta KOHKYPEHTHY IlepeBary.

4. Bubupatime npocmi ma 3po3ymiai no-
Ka3Huku. K/to4oBi MOKa3HUKU MalOTh OYTHU
NPOCTUMM [iJI1 PO3YMiHHA, Iepejadi Ta
iHTepnpeTarnii. BoHu He MOBUHHI OyTH JBO-
3HAYHUMH, 1110 BBOJASTh B OMaHy ab0 CliaHTe-
Ju4dyBaTU. Hanpukiaz, AKio BifcTexyere
AKTUBHUX KOPUCTYBayiB, MOXKeTe BU3HAYU-
TH, 10 € aKTUBHUM KOPUCTYBa4yeM, K 4Jac-
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general principles and criteria that will help
you choose the most meaningful metrics.
Here are some of them:

1. Align indicators with goals. Key per-
formance indicators should reflect what
needs to be accomplished and how it will
be accomplished. For example, if the goal is
to increase revenue, you may want to track
sales, average order value, customer life-
time value, and revenue per customer. If
the goal is to increase customer satisfac-
tion, you might track metrics such as Net
Promoter Score, customer retention rate,
churn rate, and customer feedback.

2. Select effective metrics. Key metrics
should help you determine what’s working,
what’s not, and what you need to do to im-
prove your results. For example, if you're
tracking website traffic, you need to know
not only how many visitors you're getting,
but also where they’re coming from, what
they’'re doing on your site, how long they’re
staying, and what they’re converting to. You
can then optimize your marketing channels,
site design, content, and offers to attract
and retain more customers.

3. Select appropriate metrics. KPls
should allow you to compare performance
to past results, competitors, industry stan-
dards, and expectations. For example, if you
track customer acquisition costs, you can
see how they compare to customer lifetime
value, revenue, growth rates, and competi-
tors’ costs. This allows you to assess effi-
ciency, profitability, sustainability, and
competitive advantage.

4. Select simple and straightforward in-
dicators. Key indicators should be easy to
understand, communicate, and interpret.
They should not be ambiguous, misleading,
or confusing. For example, if you are track-
ing active users, define what an active user
is, how often you measure it, and what it
means to the business. You should also
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TO MOr0o BUMIPIOETE i L0 I|e O3HA4a€E JJis
6i3Hecy. Takox cJ1iJ yHUKATH BUKOPUCTAH-
H{ 3aHAATO BEJMKOI KiJIbKOCTI IOKa3HUKIB,
OCKIJIbKM 1le MOKe NOCJAabUTH yBary Ta
npuxoBaTtu ifei. lobpe eMnipuyHe npaBu-
JIO - OOMEXUTH KiJIbKICTh KJIIOYOBHUX MOKa-
3HHUKIB He OiJibllle Hi’K II'ATh YM LIICTb AJIs
KO>KHOI MeTH 4M QYHKIIII.

5. Bubip npasusbHUX K/AK408UX NOKA3-
Hukie da51 DeepTech cmapmany modxce 6ymu
CKAAOHUM 3A80aHHSIM, a/e Yye MaKoxi< Kopuc-
Ho. J/IOTpUMYOUYUCH LUX NPUHLMIIB i KpUTe-
piiB, MO>XeTe OYTH BIIEBHEHI, 1110 BUMIpIOETE
Te, 1[0 BaXX/IMBO, | BUKOPUCTOBYETE JaHi [
CTUMYJIFOBAaHHSA CBOT'O 3pOCTAaHHA Ta YCHIXYy.

[[106 3ar/IMOGUTHCh Y HI0OAHCU BH3HAY€EH-
HA IOKa3HHUKIB yCHiXy, JaBaUTe pO3I/SHEMO
JlesiKi pi3Hi ToukH 30py Ta ifei (puc. 4.2):

h %
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avoid using too many metrics, as this can be
a distraction and hide insights. A good rule
of thumb is to limit the number of key met-
rics to no more than five or six for each goal
or function.

5. Choosing the right metrics for a Deep-
Tech startup can be challenging, but it’s also
rewarding. By following these principles
and criteria, you can be confident that you
are measuring what matters and using the
data to drive your growth and success.

To delve deeper into the nuances of de-
fining success metrics, let's look at some
different perspectives and ideas (fig. 4.2):

o
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/Quantitative and Qualitative Metrics

Ao |

~/Contextual Relevance

A .Iterative Approach

Pucynok 4.2 - BUsHa4eHHs KJIIOY0BUX
MOKa3HUKIB epeKTUBHOCTI Ta KpUTepiiB ycmixy
nis DeepTech craprany

1. BidnogidHicmb 6i3Hec-yinsx. IlokasHu-
KU YCIIiXy IOBUHHI BiAOBiAaTH CIiJIb-
HUM 6i3Hec-1iAM cTapTany. BusHauu-
BIIIU KJIIOUOBI MOKAa3HUKU ePEeKTUBHOC-
Ti, AKi 6e3mocepeHbO CIPUSAIOTb J0Cs-
THEHHIO 1UX IliJiel, cTapTanu MOXYTb
rapaHTyBaTH, L0 IXHI €KCIepUMEHTHU
Jal0Thb 3Ha4YHI pe3y/bTaTH.

2. KinbkicHi ma skicHi nokasvuku. llpu
BU3HAYEeHHI YCIIiXy BaXKJIMBO BpaxXxOBYyBa-
THU SIK KIJIbKICHI, TaK 1 AKiCHI TOKa3HUKHU.
Y To¥ 4ac sIK KiJIbKiCHI TOKa3HUKU HaJla-
I0Th JjaHi, AKi MOXJIMBO BUMIpPATH, TaKi
dK kKoedilnieHTH KoHBepcii abo 3poc-
TaHHS [JOXOJiB, SKICHI NOKa3HUKU
JalThb YABJEHHS MPO 3aJ0BOJIEHICTh
KOPHCTYBauiB, CIOPUUHATTS OpeHIy
a60 BiITyKH KJIIEHTIB.

73

Figure 4.2 - Defining Key Performance
Indicators and Success Criteria
for a DeepTech startup

1. Alignment with Business Goals. Success
metrics should be aligned with the
startup’s overall business goals. By
identifying metrics that directly con-
tribute to the achievement of these
goals, startups can ensure that their
experiments yield meaningful results.

2. Quantitative and Qualitative Metrics.
When defining success, it is important
to consider both quantitative and quali-
tative metrics. While quantitative met-
rics provide measurable data, such as
conversion rates or revenue growth,
qualitative metrics provide insight into
user satisfaction, brand perception, or
customer feedback.
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3. Kommexkcmyasavna 3Hayumicme. Ilokas-
HUKHM yClOiXy I[OBHUHHI Bijgnosizatu
KOHKPETHOMY €eKCIIeEpUMEHTY Ta HOro
ninaM. Hanpukaag, AK1o eKcnepuMeHT
CIpsAMOBaHUMM Ha NiJBUIEHHS 3aJy-
YeHHs CIOXXHBayiB, BiAMOBIHI MoOKa3-
HUKU MOXYTb BKJIIOYATH 4ac, IPOBeje-
HUU Ha Be6-CalTi, peUTHUHT KJiKiB a60
YTPUMaHHSA KOPUCTYBAYiB.

4. ImepamueHutl nidxid. BU3SHaYEeHHS TO-
Ka3HUKIB ycCHixy - ILe IiTepaTUBHUMU
npornec. CTapTany NOBUHHI MOCTIMHO
OIIHIOBATH Ta BAOCKOHAJJIOBATH CBOI MO-
Ka3HUKU Ha OCHOBI JJaHUX, OTPUMAaHUX y
X0zl monepeaHix ekcnepuMeHTiB. Le go-
3BOJIIE TOCTIMHO BJIOCKOHA/IOBAaTH Ta
ONTUMIi3yBaTH MalOyTHI eKCIIEPUMEHTH.

Tenep pgaBaliTe NPOIIIOCTPYEMO L IO-

HATTA KiJIbKOMa MPUKJIaJaMU:

— Ilpuxkaapg 1. Ilpunyctumo, crapran
npoBoguTh A/B TecTyBaHH#, 1106 BU-
3HAUUTU ePEeKTUBHICTb [JBOX pi3HUX
JIU3alHIB LiJIbOBUX CTOpiHOK. [lokas-
HUKHU YCIIiXy MOXYTb BKJIOYaTH Koedi-
LIEHTHU KOHBEPCIl, MOKa3HUKU BiJMOB Ta
[IOKa3HUKHA 3a/lydeHH KOPUCTYBauyiB,
Taki fK 4yac, IpoBeJeHUI Ha CTOPIHI.

— Ilpuknag 2. Y koHTekcTi M06inbHOI
IporpaMu IMOKAa3HUKU YCHIXy MOXYTb
BKJIIOYaTH BUMIPIOBaHHA KiJIbKOCTI 3a-
BaHTaXKeHb, PiBHA yTPUMaHHA KOPUCTY-
BayiB Ta MOKYMOK y AofaTKy. KpiM Toro,
AKICHI IOKa3HUKH, TaKi AK BIATYKU KO-
pUCTYyBauiB Ta PEUTHUHTH, MOXYTb JATU
L[iHHY iHdOopMallilo Npo yCIixX TporpaMHu.

Po3riiiHyBILIM 1i TepCreKTUBA Ta YBi-

MKHYBIIM BifnoBigHi noka3Huku, DeepTech
cTapTan Moxke epeKTUBHO BU3HAYUTU KpU-
Tepil ycIixXy CBOIX eKCIIEPUMEHTIB, 1110 103BO-
JIUTh IM NPUHAMAaTH pillleHHSI Ha OCHOBI JJaHUX
Ta BiAKPUBATH MOXJIMBOCTI 3pOCTaHHA.

4.3 TlpoBegeHHs ePpeKTHBHUX
eKCNIepUMEHTIB 3 YiTKUMHU

rinoresamMmu Ta 3aMiHHUMH

Y nuHaMiyHOMYy cepefoBMILI cTap-
TaliB eKCIIepUMEHTYBAaHHSA € HapiXHUM
KaMeHeM 3pocTaHHA. He3asexHo Bij ToOro,
Yy BU 3allyCKa€ETe HOBY QYHKLIiIO NPOAYK-
Ty, ONTHUMI3y€ETEe B3aEMOJII0 3 KOPUCTYBa-

0,
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3. Contextual Relevance. Success metrics
should be relevant to the specific ex-
periment and its goals. For example, if
the goal of the experiment is to increase
customer engagement, relevant metrics
might include time spent on the site,
click-through rates, or user retention.

4. Interative approach. ldentifying success
metrics is an iterative process. Startups
should constantly evaluate and improve
their metrics based on data from previ-
ous experiments. This allows for con-
tinuous improvement and optimization
of future experiments.

Let’s illustrate these concepts with a
few examples:

— Example 1: Let’s say a startup is con-
ducting A/B testing to determine the
effectiveness of two different landing
page designs. Success metrics may in-
clude conversion rates, bounce rates,
and user engagement metrics such as
time spent on the page.

— Example 2: In the context of a mobile
app, success metrics might include
measuring the number of downloads,
user retention rates, and in-app pur-
chases. In addition, qualitative metrics
such as user reviews and ratings can
provide valuable insight into the suc-
cess of an app.

By considering these perspectives and
enabling the appropriate metrics, a Deep-
Tech startup can effectively define the suc-
cess criteria for its experiments, allowing it
to make data-driven decisions and discover
growth opportunities.

4.3 Conduct effective experiments
with clear hypotheses
and variables
In a dynamic startup environment,
experimentation is the cornerstone of

growth. Whether you're launching a new
product feature, optimizing the user experi-
ence, or tweaking your pricing strategy,
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yeM ab0 HaJIalITOBYETE CBOIKO L[iHOBY CTpa-
Terito, fJo6pe NpoAyMaHiI eKCllepUMMeHTH
Ha/lal0Th HeolliHeHHY iH$opMaLit. Y 1boMy
po3isi MM 3arJubJIIOEMOCS B HIOAHCHU
IJIaHyBaHHA €KCIepUMEHTY, HaroJIoulyo-
YY Ha HAUBAXKJIUBIIIUX KOMIIOHEHTAaX, AKi
CIPUAIOTH YCIILIHUM pe3yJibTaTaM.

7

AKum yuHOM npogodumu
ehekmueHi ekchepumeHmu
3 yimKumu 2inome3amu
ma 3mMiHHUMu?

]

——

v,
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Po3pobka edpeKTHBHUX eKCIlepUMeH-
TiB 3 YiTKUMH TinoTe3aMd Ta 3MiHaMH JJs
DeepTech cTapTan Bk/toyae B cebe (puc. 4.3):
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well-designed experiments provide invalu-
able insights. In this section, we delve into
the nuances of planning experiments and
highlight the key components that contrib-
ute to successful results.

How to conduct effective
experiments with clear
hypotheses and variables?
Designing effective experiments
with clear hypotheses and variables for a
DeepTech startup includes (fig. 4.3):

Independent and
Dependent Variables

The Art of Hypothesis
Crafting

: m
m g

Randomization and

Sample Size

Experimental Validity «
II = Iterate and Learn

PucyHok 4.3 - Po3po6ka eheKTUBHUX
€KCIIepUMEHTIB 3 YiTKMMHU rinoTe3aMmu
Ta 3MiHamu Jisg DeepTech craprany

1. Mucmeymeo cmeopeHHs 2inomes:

Yomy rinoTe3u MamThb 3HayeHH4. ['ino-
Te3a CJAYXUTb KOMIIAcOM, IO CIPAMOBYE
Balll eKcrepuMeHT. Lle MicT MiX Balloro mo-
CTAaHOBKOI Mpo6JieMH Ta MNPaKTUYHHUMH
inesamu. Jlobpe npojiymMaHa rimoresa mnosc-
HIOE, 1110 36MPaA€EThCS NEePeBipSTUCDH, OUIKY-
BaHWM BIJIMB Ta NPUIYLIEHHS, L0 JeXaThb
B 11 OCHOBI.

YHUKaWTe pO3MJIMBYACTUX TiNOTE3, Ha
npukaaj «Hama HoBa ik MiBUILUTH 3a-
JIyueHHsl cnoxkuBadiB». HaToMmicTb GyzabTe
KOHKpeTHi: «/lofaBlIU MiATPUMKY 4YaTy B
peasibHOMY 4aci, MU O4iKyeEMO 36i/bIIeHHS
KiJIbKOCTI 10JEeHHUX aKTHBHUX CIO>KHBa-
4iB Ha 15% NpoTATroM JBOX THXKHiB».

Figure 4.3 - Effective experiments design
with clear hypotheses and changes
for a DeepTech startup

1. The art of hypothesis generation:

Why Hypotheses Matter. A hypothesis
serves as a compass to guide your experi-
ment. It is the bridge between your prob-
lem statement and practical ideas. A well-
constructed hypothesis explains what is
being tested, the expected effect, and the
assumptions behind it.

Avoid vague hypotheses, such as «Our
new goal is to increase customer engage-
ment». Instead, be specific: «By adding
live chat support, we expect to increase
daily active customers by 15% within two
weeks».
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HysnboBi Ta ajbTepHAaTHUBHI TillOTE3H.
[lam’aTaiiTe npo AyeT: HYJIbOBY Ta aJbTep-
HaTUBHY rinorte3u. HysboBa rinoresa mne-
penbayae BiCyTHICTb edeKTy (HampUKJIaL,
«HoBa Mopesb LIiIHOYyTBOpEeHHA He BIUIKHE
Ha KoeQillieHT KOHBepCii»), TOAl K aJbTep-
HaTHUBHA rinoTre3a nepejbadae edpekT (Ha-
npukiaas «Hoea Mojenb LiHOYTBOpPEHHA
36i1bIIUTL KoedinieHT koHBepcii Ha 10%).

2. HezasedxcHi ma 3a1excHi 3MIHHI:

HeszanexxHa 3minHa (IV): Lle kepoBaHui
dakTop B ekcniepumeHTi. lle Te, 1m0 3MiHI0-
€TbCA HaBMUCHO. Hanpukiaz, HasamTyBaH-
Hf 4YaCTOTH MOBiZlOMJIEHb MNporpamud abo
pO3MillleHHA peKJIaMU.

3anexxHa 3minHa (DV): DV pearye IV. lle
pe3yJsbTaT, AKUM BUMIpHOEThCA. [Ipukia-
JIOM MOXe OyTH yTpHMaHHSl CIIOXKUBayiB
(BuMipsiHe Ha MOBTOPHI 3aMOBJIeHHs ) — 1ie DV.

KoHTpo/iIb 3MIHHHX, L]0 3aBaXalThb.
[Tam’saTaliTe Mpo NMpyUxoBaHi 3MiHHI, ki MO-
KyTb BIUIMHYTU Ha Bauty DV. KoHTpouton-
Te X a60 BpaxoByWTe iXHil BIJIUB.

3. Pandomizayiss ma po3mip subipku:

Bunagkosuu posmnojii. BunaakoBuii pos-
MOJJ1 yYaCHUKIB 3a rpymnamu. lle MiHiMi3ye
ynepeKeHICTb Ta 3a6e3Mne4ye CyMiCHICTb.

Po3Mip BubGipkru Ma€e 3HaueHHS. 3aHaj-
TO HEBEJIMKUHM 06cAT BUGIpKHU NpU3BeJe 10
HEeJOCTaTHbOI CTaTUCTUYHOI JOCTOBIpPHOC-
Ti pe3yJibTaTiB. 3aHAATO BEJMKHUN PO3Mip,
BUTpAYa€ETe pecypcu MapHo. Bukopucro-
BYWTE pPO3paxyHKH MOTY>KHOCTi, 11006 BU-
3HAYWUTHU ONTUMAJbHUU PO3Mip BUOIPKH .

4. ExcnepumeHmasibHa 0ocmogipHicmo:

BHyTpilmiHa focTtoBipHicTh. Hackinbku
Jlo6pe, Balll eKCIIEPUMEHT i30J110€ BIJIUB [V,
KoHTpoJsibHI rpyny, pasHjomisanisa Ta npa-
BWJIbBHUN BHUMIp MiABUILYIOTh BHYTPILIHIO
JOCTOBIPHICTb.

30BHIIIHA  BaJliIHICTB: MOXJIHMBICTb
y3arajibHeHHsl peaJibHOTO CBiTy. BpaxoByu-
Te KOHTEKCT, Pi3HOMaHITHICTb KOPUCTYBa-
4iB Ta 30BHIllIHI GaKTOPH.

5. Imepytime i Hasualimecyw:

ITepaTBHe ekcnepuMeHTyBaHHA. He
3yNUHAWTECh HAa OJHOMY eKCIIepUMEHTI.
[locTilHO MOBTOPIOWTE HAa OCHOBI pe3yJib-
TaTiB. HaByalTecs Ha HeB/layax Ta ycCIixXax.

0,
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Null and Alternative Hypotheses. Re-
member the duo: the null and alternative
hypotheses. The null hypothesis predicts no
effect (e.g., «The new pricing model will
have no effect on conversion rates»), while
the alternative hypothesis predicts an effect
(e.g., «The new pricing model will increase
conversion rates by 10%p»).

2. Independent and dependent variables:

Independent variable (IV): This is the
controllable factor in the experiment. It is
something that is intentionally changed.
For example, adjusting the frequency of an
app’s messages or the placement of ads.

Dependent Variable (DV): The DV re-
sponds to the IV. It is the result that is
measured. For example, customer retention
(measured by repeat orders) is a DV.

Control for confounding variables. Be
aware of hidden variables that may affect
your DV. Control for them or account for
their influence.

3. Randomization and sample size:

Random assignment. Random assign-
ment of participants to groups. This mini-
mizes bias and ensures compatibility.

Sample size matters. A sample size that
is too small will result in insufficient statis-
tical validity of the results. Too large a size
will waste resources. Use power calcula-
tions to determine the optimal sample size.

4. Experimental reliability:

Internal validity. How well your experi-
ment isolates the effects of IV. Control
groups, randomization, and proper meas-
urement increase internal validity.

External Validity: Generalizability to the
real world. Consider context, diversity of
users, and external factors.

5. Iterate and learn:

Experiment iteratively. Don’t stop at
one experiment. Keep iterating based on
the results. Learn from both failures and
successes.
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[leTs1i 3BOpOoTHOTO 3B’s13Ky. BUKOpHCTO-
ByWTe OTPUMAaHIi JlaHi AJis1 YTOUHEHHs Timo-
Te3 Ta PO3POOKH HACTYIIHUX €KCIIEPUMEHTIB.

TakuMm 4uHOM, npoBe/eHHs e(eKTUB-
HUX €eKCIIepHMEHTIB MOTpebye TOYHOCTI,
TBOPYOCTI Ta NPUXUJIBHOCTI JO HaBYaHHH.
OcBOIBIIM eKCllepUMEeHTaJbHUNA [W3alH,
CTapTand MOXYTb PO3KPUTHU MOKJIHUBOCTI
3pOCTaHHSA i OpieHTyBaTHUCs B Gi3Hec-cepe-
JOBMIL, 110 MOCTiHHO 3MiHIOETbCA. [laM’a-
TaWTe, KOXKEeH eKCIIEPUMEHT — Lie CXOJUHKaA
Ha LJIAXY [0 iHHOBALiK Ta CTIMKOCTI.

4.4 Crparerii 306upaHHsA
TOYHUX JaHUX

Y cBiTi, 1m0 WBUAKO 3MiHIOETh-
Csl IPUUHATTS pillleHb Ha OCHOBI JAHUX Ma€
nepLiopsaaHe 3HayeHHA. HezaznexxHo Bif TO-
r0, Y4 ONITUMI3YETE LiJIbOBY CTOPIHKY, HaJla-
LITOBYETE MO/Ie/Ib 1[iIHOYTBOPEHHS abo Tec-
TYETe HOBY QYHKIiIO, AIKICTh BalllUX JaHUX
BIIJIMBAE HA YCIIiX BalllUX €KCIIEpPUMEHTIB.

36ip ma sumip daHUX,
® | “Knpayioloms cmpameeii

N

? Axum yuHoM 8id6ysaemuvcs

(7

360py moYyHuUx daHux?

Po3ryisiHeMo HaWmouiMpeHilli cTpaTe-
rii, o 3abe3neyyr0Th 36ip TOYHUX Ta Ha-
JINHUX faHux (puc. 4.4):
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Feedback loops. Use the data to refine
your hypotheses and design your next ex-
periments.

In summary, conducting effective ex-
periments requires precision, creativity,
and a commitment to learning. By master-
ing experimental design, startups can un-
cover growth opportunities and navigate
the ever-changing business environment.
Remember, every experiment is a step to-
ward innovation and sustainability.

4.4 Strategies for collecting
accurate data

In a rapidly changing world, data-
driven decision making is paramount.
Whether you're optimizing a landing page,
tweaking a pricing model, or testing a new
feature, the quality of your data affects the
success of your experiments.

How is data collected

and measured, and how

do strategies for collecting

accurate data work?

Let's look at the most common
strategies that ensure accurate and reliable
data collection (fig. 4.4):

Consider Ethical and Privacy

Implications

Validate and Clean Data

Address Sampling
and Bias

Implement Robust
Tracking Mechanisms

Choose the Right |
Data Sources

Define Clear Objectives
and Metrics

PucyHok 4.4 — HaiinomumpeHiwi cTparerii, o
3a6e3mevyyoTh 30ip TOUHUX Ta HAAIWHUX JAHUX

Figure 4.4 - The most common strategies
for collecting accurate and solid data collection
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1. BusHa4eHHs1 yimKux yizell ma nokas-
HUKIB:

[lepur Hi>XX NPUCTYNUTH [0 OY/[b-IKOTO
eKCIIepUMeHTy, CTapTalyd IOBUHHI BU3Ha-
YUTHU YiTKi 1ijsi. Yoro BU HaMaraeTrechb J10CsI-
rru? flki mokasHWKM HalBax/IuBile? bes
YiTKO BHU3HA4yeHOI MeTH 30MpaHHA [aHUX
cTae 6e3cucteMHUM. Hanpukniag, ysBiTh co-
61 3amyck MOOGIJILHOTO J10/laTKa, METOIO SIKO-
ro € ni/iBUILEeHHS 3a/y4eHHSI KOPHUCTYBayiB.
3aMiCcTb NpPOCTOro BiJICTeKEHHSA KiJIbKOCTI
aKTUBHUX KOpUCTyBauiB Ha AeHb (DAU),
BOHU MOXYTb 30CepeAUTHCS Ha 6inbil Je-
TaJlbHUX [IOKAa3HUWKAX, TAaKUX fK TpUBa-
JIICTh CeaHCy, NOTIK eKpaHiB abo LBU/-
KiCTb BIpOBa/pkeHHSA QYHKLIN. Y3romxyto-
yd 36ip JaHUX i3 KOHKPETHUMH LIiJISAMU,
CTapTalnu MOXYTb YHUKHYTHU MAaCTKU 300py
HepeJleBAHTHUX YU 3alIyMJIEHUX JaHUX.

2. Bubop npasusabHux dxcepen 0aHux:

He Bci mxepesia ganux ogHakosi. Ctap-
Talnu MOBUHHI peTeJbHO BUOMpPATU KaHa-
JIY, AKUMU BOHM 30UpalOTh JaHi. 3arajabHi
JKepeJsia BKJIKYaTh B3aEMO/iI0 KOPUCTY-
BauiB (KJIIKY, eperopTaHHs, HaACUJaHHSA
dopM), KypHa/su cepBepa, ONUTYBaHHA
KJIIEHTIB Ta CTOpPOHHI iHTerpanii. KoxHe
JPKepeJio Ma€ CBOI CUJIbHI Ta c1abki cTopo-
HU. Hanpukisaz, B3aemogia 3 KOpPUCTYBa-
yeM Jla€ LiHHY iHpopMalio B pexuMmi pea-
JIBHOTO 4acy, ajle MOKe He OpaTH [0 yBaru
KOHTEKCT, ¥ TOU 4Yac K ONUTYyBaHHSA MpO-
NOHYIOTh AKICHI [aHi, ajle MOKJIa[arThCA
Ha ylnepe/»KeHiCTb CaMO3BIiTiB.

3. Beody HadiliHux mexaHi3mie gidcme-
HCeHHA!

TouHi faHi 3a/1€XKUTH BiJl HaAIMHUX Me-
XaHi3MiB BifcTexxeHHA. CTapTany MOBUHHI
BUKOPUCTOBYBATHU CBOI MPOAYKTU Ta ILJIAT-
dbopmu J151 BiACTEKEHHS BiJIOBIHUX MOAIM.
[le BKJIOYA€E HaJAIITYBAaHHA BiJCTEXKEHHA
No/lik, MapKyBaHHS eJIEMEHTIB Ta iHTerpa-
Lil0 IHCTPYMEHTIB aHa/JITUKH. Y3roxe-
HICTb Ma€ 3Ha4yeHHA: NepeKoHaWTecsd, W10
KOJMU BIiJICTE)KEHHS OJHaKOBi Ha Be6-
CTOpPIHKaX, eKpaHax [IporpaMm Ta KaMIaHifax
€JIEKTPOHHOIO IOLITOIO.
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1. Setting clear goals and indicators:

Before embarking on any experiment,
startups should define clear goals. What are
you trying to achieve? What metrics are
most important? Without a clearly defined
goal, data collection becomes haphazard.
For example, imagine launching a mobile
app that aims to increase user engagement.
Instead of simply tracking the number of
active users per day (DAU), they might fo-
cus on more detailed metrics such as ses-
sion duration, screen flow, or feature adop-
tion rate. By aligning data collection with
specific goals, startups can avoid the trap of
collecting irrelevant or noisy data.

2. Selecting the right data sources:

Not all data sources are the same. Start-
ups should carefully choose the channels
through which they collect data. Common
sources include user interaction (clicks,
swipes, form submissions), server logs, cus-
tomer surveys, and third-party integra-
tions. Each source has its own strengths
and weaknesses. For example, user interac-
tions provide valuable real-time informa-
tion but may not take context into account,
while surveys offer high-quality data but
rely on self-report bias.

3. Establish reliable tracking mecha-
nisms:

Accurate data depends on reliable
tracking mechanisms. Startups should use
their products and platforms to track rele-
vant events. This includes setting up event
tracking, labeling items, and integrating
analytics tools. Consistency matters: Make
sure tracking codes are the same across
web pages, app screens, and email cam-
paigns.
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4. Bubipku adpec ma 3MiyHEeHHS:

Y BesMKOMacIITAOHUX eKCIepuMeHTax
Bif6ip mpo6 cTae HeOOXiHUM Yepe3 oOMe-
»KeHicTb pecypciB. [IpoTe cTapTanu MarThb
yCBiZJOMJIIOBAaTH NOTEHLIWHY yHepeKe-
HicTb. BunazikoBa Bubipka 3MeHIIY€E CUCTe-
MaTHU4YHY NIOMUJIKY, ajle He MOe BpPaxOBY-
BaTW KpaWHi Bunagku. CrtpaTtudikoBaHa
BUOIpKa, KOJIM HaceJIleHHS AiJIUTbhCS Ha Mif-
rpyny, MOKe [JONOMOITH BHUPIIIMTH L0
npo6siemy. Kpim TOro, BpaxyWTe ymepe-
JOKeHICTb Bifbopy - mnepekoHaWTecs, IO
Balla BUOipKa npeJcTaBJisi€ Bally LiJIbOBY
ayaUuTopito.

5. Ilepesipku ma ovuweHHs OQHUX:

CMiTTS Ha BXOJi, CMITTS Ha BHUXOJI.
CTtapTanu NOBUHHI NepeBipATH BXiJHI JaHi
11040 TOYHOCTI i mocyigoBHOCTI. BBefiTh
IpaBuJia NepeBipKU JAaHUX [/ BUABJIEHHSA
aHoMaJlil (HampuKJaJ, HEeraTUBHUX 00Cs-
riB 3aMoBJieHb). Pery/isipHo ouyuIaiTe Ha-
6ip flaHUX, BUAANAYN AyOIiKaTH, BUKUU
Ta HENOBHI 3alUCH.

6. BpaxysaHHss emuyHux Hacaidkie ma
Hacsaidkie kKoHgideHyitiHOCcMI:

36ip faHuUX - 1e He julle qUPPH, TYT
6epyTpb y4acTb jawogu. CTapTanu NOBUHHI
NOBaKaTU KOHOQIJeHLINHICTh KOPUCTYBaviB
Ta JOTPUMYBATUCh MpaBUJ (HANpPHUKJIAZ,
GDPR). IIpo3opo mnoBifoMisiiiTe KOPUCTY-
BayaM Mpo MeToAU 3060py AAaHUX Ta OTPHU-
MyHTe noiHpopMoBaHy 3roay. [lo Moxu-
BOCTi aHOHIMYyHTe KOH)ifeHLilHI AaHi.

TakuM 4YMHOM, TOYHUH 36ip Ta BUMipto-
BaHHS JJaHUX CTAHOBJIATb OCHOBY e(deKTH-
BHUX eKCllepuMeHTIB. [lOTpUMY0OYUCh LIUX
CTpaTeril, cTapTany MOXYTb 3a0€3MeYUTHU
3pOCTaHHsA i MpUHMMaTU OOI'PYHTOBaHi pi-
LIeHHd, AKi IPOCyBaTUMYThb IX ynepen. Ila-
M’sATaiTe, JaHi — 1ie He IPOCTO Heobpoob.ie-
Ha iHpopMalis - 1je KoMnac, 1110 CIPAMOBYE
LIJIAX BAIIOTO CTapTaly.
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4. Address sampling and strengthening:

In large-scale experiments, sampling
becomes necessary due to limited re-
sources. However, startups should be
aware of potential bias. Random sampling
reduces systematic error but cannot ac-
count for extreme cases. Stratified sam-
pling, where the population is divided into
subgroups, can help solve this problem.
Also, consider selection bias - make sure
your sample is representative of your tar-
get audience.

5. Data validation and cleaning:

Garbage in, garbage out. Startups
should check incoming data for accuracy
and consistency. Implement data validation
rules to identify anomalies (e.g., negative
order volumes). Clean the data set regularly
by removing duplicates, outliers, and in-
complete records.

6. Consideration of ethical and privacy
implications:

Data collection is not just about num-
bers, it involves people. Startups should re-
spect user privacy and comply with regula-
tions (e.g., GDPR). Be transparent about
data collection methods and obtain in-
formed consent. Anonymize sensitive data
whenever possible.

Thus, accurate data collection and
measurement are the basis for effective ex-
periments. By following these strategies,
startups can ensure growth and make in-
formed decisions that will move them for-
ward. Remember, data is not just raw infor-
mation - it's a compass that guides your
startup’s path.
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4.5 OtpumaHHs iHpopmamii

3 pe3yJ/IbTaTiB eKCIEPUMEHTY

Y ranysi cTaTUCTUYHOIO aHaJi3y,
HalBaXKJIMBILIOrO0 aCNeKTy PO3KPUTTS iH-
dopmaltii 3 pe3ysbTaTiB eKCIEPUMEHTIB €
BMIiHHA PO3yMiHHSA pPe3yJbTaTiB eKClepu-
MeHTY (puc. 4.5.).

Understanding Data /far .\

Distribution

4

r\j Significance

Hypothesis
Testing

Confidence 0 é
Intervals

PucyHok 4.5 - Po3yMiHHS pe3y/IbTaTiB
E€KCIIEPUMEHTY

1. Po3yminHsa po3nodiny danux. Ilif yac
aHaJizy pe3yJ/bTaTiB eKCIepUMEHTY BaX-
JIMBO BUBYUTH PO3MNOAIJI AaHUX. Bizyanizy-
104U JlaHi 32 JIOIOMOT010 ricTorpam abo fi-
arpaM, MOXJINBO OTPUMATHU YABJIEHHA PO
LleHTpaJIbHy TeHJeHIil0, po3KU/ 1 MoTeH-
LiliHI BUKUHW B HAOOPi JaHHUX.

2. [lepesipka 2zinome3. IlepeBipka rinores
JI03BOJISIE POOUTH BUCHOBKHU PO CYKYIHOCTI 3
ypaxyBaHHSIM BUOIPKOBUX JaHuX. Popmy.ito-
I0YU HYJIBOBI Ta a/IbTEPHATUBHI IinoTe3u, Mo-
KJIMBO OLIHUTU CTaTUCTUYHY 3HAYYLLICThb
OTpUMaHUX pe3ysbTaTiB. Hanpukiag, npo-
BeJleHHsd t-TecTy abo TecTy Xi-KBaJpaT MOxe
JOIIOMOI'TU BHU3HAYUTH, YU ICHYIOTb CyTTEBI
BiAMIHHOCTI MiXK rpyniaMy Y4 3MiHHUMU.

3. flosipui inmepeasu. JloBipdi iHTepBa-
JIV € Jlialla30H 3Ha4yeHb, ¥ AKOTO MOXJUBO
OL[IHUTH CHpPaBKHiM mapaMeTp CYKYMHOCTI.
Po3paxoByro4u J0BipYi iHTEpBaJIU, MOXJIU-
BO KIJIBKICHO OL[IHUTH HEBU3HA4YEHICTb, I10-
B’s13aHy 3 oljiHKaMu. Hanpuknaz, foBipuuii
iHTepBan 95% npunyckae, mo Mu Ha 95%
BII€BHEHI, 110 iICTUHHUW NapaMeTp 3Haxo-
JVTbCA B MeXax LIbOT0 iHTepBaJy.

| y

0,

R

80

DEEPTECH STARTUP:
Step-by-step development and launch plan

4.5 Obtaining information from

experimental results

In the field of statistical analysis, the
most important aspect of gleaning informa-
tion from experimental results is the ability
to understand the results of the experiment
(fig. 4.5).

Statistical

_ Correlation and
) Regression
itk Analysis

Figure 4.5 - Understanding the results
of the experiment

1. Understand the distribution of the
data. When analyzing the results of an ex-
periment, it is important to examine the
distribution of the data. By visualizing the
data using histograms or graphs, you can
get an idea of the central tendency, scatter,
and potential outliers in the data set.

2. Hypothesis Testing. Hypothesis test-
ing allows you to draw conclusions about
populations based on sample data. By for-
mulating null and alternative hypotheses, it
is possible assess the statistical significance
of the results. For example, a t-test or chi-
squared test can help determine whether
there are significant differences between
groups or variables.

3. Confidence intervals. Confidence in-
tervals are a range of values within which
the true parameter of a population can
be estimated. By calculating confidence
intervals, it is possible to quantify the
uncertainty associated with estimates. For
example, a 95% confidence interval indi-
cates that we are 95% confident that the
true parameter lies within that interval.
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4. KopesayitiHuti ma pezpecitiHuli aHa.i3.
BuBYeHHS B3a€EMO3B’SI3KiB MiXX 3MiHHHUMHU
Ma€ BUpilla/JbHe 3Ha4YeHHS Y CTATUCTUYHOMY
aHanisi. KopessuiiHuiMl aHasi3 [gomnomarae
3pO3yMITH CUJIy Ta HAaNpsIMOK acoljianiu, a
perpeciiHuM aHaJi3 [03BOJISE NPOTHO3Y-
BaTHU pe3yJIbTaTU HAa OCHOBI He3aJIeXKHUX
3MiHHuX. [ligraHswo4u perpeciiini mojeui,
MOXJIMBO BUSAABUTHU 3HA4HI NpesUKTOPHU Ta
OLIiIHUTH IXHi! BIJIKB.

5. CmamucmuuHa 3Hawumicmb ma
NpAakmMuyHa 3Ha4umicms. BaxJiMBo po3pis-
HATU CTATUCTHUYHY 3HAYUMICTb Ta MpakK-
TUYHY 3HAYUMICTb. X04a CTATUCTHUYHA 3HA-
YUMICTb CBiTYUThb MPO Te, U0 epeKT Maso-
MMOBIpHUM Yepe3 BUIAJKOBICTb, IPAaKTUYHA
3HAYUMICTb (QOKYCYETbCS Ha peajlbHUX
Hac/Jifikax pe3y/bTaTiB. Bkpaill BaKJIMBO
BpaxoByBaTH 00M/JBa acCNeKTU NpHU iHTep-
npeTalil pe3y/1bTaTiB eKCIIEPUMEHTY.

4.6 BuUKOpHUCTaHHS pe3y/bTaTiB
eKCIIepUMEHTIB AJ1

NMOCTiMHOTO0 BAOCKOHAJIEHHA

Y AMHaMIYHOMY cepejoBMILl CTapTa-
MiB, Jie THYYKICTb Ta aJalTOBAaHICTb MalTh
nepuiopsiiHe 3HA4eHHs, iTepaTUBHEe HaBYaH-
HA CTa€ KPUTUYHO BaXKJIMBOIO MTPAKTUKOIO.

Ak DeepTech cmapman

Modice suKopucmosysamu
pe3y/bmamu ekchepumeHmia
0151 nNocMitiHo20 800CKOHA1eHHA?

DeepTech crapTan BHUKOPUCTOBYE
pe3y/IbTaTH eKCIIepUMEHTIB JiJ1 TOCTiNHO-
ro BAOCKOHasIeHHs (puc. 4.6).

Scalina Insights Across A
the Organization | : o\
. o LY
s F v
T K -9
| _._d__y‘_;
Cross-Functional
Collaboration e

Fail Fast, Learn Faster ‘ %

PucyHok 4.6 - BUKopuCTaHHS pe3yJbTaTiB
eKCIepUMEeHTIB [iJIs IOCTIKHOTO BJOCKOHAJIEHHS
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4. Correlation and Regression Analysis.
The study of relationships between variables
is critical to statistical analysis. Correlation
analysis helps you understand the strength
and direction of associations, while regres-
sion analysis allows you to predict outcomes
based on independent variables. By fitting
regression models, it is possible to identify
significant predictors and evaluate their
impact.

5. Statistical Significance and Practical
Significance. It is important to distinguish
between statistical significance and practi-
cal significance. While statistical signifi-
cance indicates that an effect is unlikely due
to chance, practical significance focuses
on the real-world implications of the re-
sults. It is extremely important to consider
both aspects when interpreting the results
of an experiment.

4.6 Use the results of experiments

for continuous improvement

In a dynamic startup environment
where flexibility and adaptability are para-
mount, iterative learning becomes a critical
practice.

How can a DeepTech startup use

the results of experiments for

continuous improvement?

A DeepTech startup uses the results
of experimentation for continuous impro-
vement (fig. 4.6).

Experiment as a Learning
Opportunity
Feedback Loops and Rapid

lteration

Data-Driven Decision
aking

Figure 4.6 - Using the results of experiments
for continuous improvement
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1. EkcnepumeHm SIK MOXCAUBICMb HA-
suanHsa: DeepTech crapranu yacTo posrJs-
JAI0Th eKCIIepUMEHTH fK [IepeBipKHU rinores
Yy TecTyBaHHA QYHKLIN npoxaykty. OfHak
M CJIiJi TAaKO>K BU3HATH, L0 eKCIIEPUMEHTH €
6araTUMU MOXKJUBOCTSIMU JJisi HAaBYAHHS.
KoxeH ekcnepyuMeHT, YCNIIIHWM YU Hi, A€
LIiHHI JaHi.

2. [lem1i 360pomHbLO20 38’A3KYy ma weuo-
Ka imepayis: ITepaTiBHe HaBYaHHSA MPOIBi-
Ta€ 3aBJASKU METJIIM 3BOPOTHOTO 3B’SI3KY.
CtapTanu MarTb CTBOPUTH MeXaHI3MU [JIA
OmnepaTHBHOIO 30MpaHHS BiATYKiB PO eKc-
nepruMeHTU. YU 1Lle ONUTYBAHHS KOPHUCTY-
BayviB, aHaJIITUYHI maHeJi abo B3aEMo/id 3i
CAy>k0010 MiATPUMKH, 3BOPOTHHUM 3B’I30K
Jlae inpopmMaliiro s HaCTynHOI iTeparil.

3. I[IputiHamms piweHb Ha 0CHOB8I OAHUX:
ITepaTuBHe HaB4YaHHA TIPYHTYETbCA Ha
NPUUHATTI pilleHb HA OCHOBI gaHuX. CTap-
Tanu TMOBHWHHI 00'€KTUBHO OLiHIOBATH
pe3y/bTaTh €eKCIHePUMEHTIB, BUKOPHUCTO-
BYIOYU KJIIOUOBi MOKa3HUKHU ePeKTUBHOCTI
(KPI), o BianmoBifamTh iX MeTi.

4. lllsudki Hesdaui: 11es1 cTapTamy 3a0X0-
yye WIBUAKI HeBJaul. [TepaTUBHe HaBYaHHA
BpaxoBYE lieil cnocib mucaeHHs. Koy ekc-
[IepUMEHT 3a3Ha€ HeBJayi, lle He HeBJaya;
e LIaHC BYUTUCH Ta 3MIHIOBATHUCH.

5. MixcgyHkyioHaavHa cnienpays: Ite-
paTHBHe HaBYaHHA nepejabdadyae MiXKPYHK-
LioHaJIbHE CHiBPOOGITHULTBO. MeHemxepu
3 IpPOAYKTIB, IHXKeHepH, AW3aWHepH Ta
MapKeTOJIOTW MOBUHHI MpaLl0BaTH pPasoM,
o6 iHTepmpeTyBaTH pe3yJbTaTU eKCIie-
PUMEHTY Ta y3roJ»KyBaTH HACTYIIHI KPOKHU.

6. Po3noecrodiceHHs aHaAimu4Hoil IH-
¢opmayii no eciii opeaHizayii: YcmiiHi ekc-
IIepUMEHTHU [JAKTb PO3YyMiHHA, 10 BUXO-
JIUTh 32 MexXi 6e3nocepeJHbOTO KOHTEKCTY.
CrapTtanu MawTbhb PO3MOBCH/KYBATH Ui
3HaHHA cepeJi KOMaH/, 3a0X04YK4YU KYJib-
TYpY NOCTIMHOT'O BJAOCKOHAJIEHHS.

[lizcymMOByO4HM, MOXHa CKa3aTH, L0
iTepaTHBHe HaBYaHHS He € JIIHIHHUM Mpo-
1leCoM; Lie JUMHAMIYHHUM LIUKJ eKClIepUMeH-
TYBaHHS, aHauli3y Ta aganTtauil [IpuiHAaBLIN
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1. Experimentation as a Learning Oppor-
tunity: DeepTech startups often view ex-
perimentation as hypothesis testing or
product feature testing. However, they
should also recognize that experiments are
rich learning opportunities. Every experi-
ment, whether successful or not, provides
valuable data.

2. Feedback loops and rapid iteration:
Iterative learning thrives on feedback
loops. Startups should create mechanisms
to quickly collect feedback on experiments.
Whether it's through wuser surveys,
dashboards, or customer service interac-
tions, feedback informs the next iteration.

3. Data-driven decision making: Iterative
learning is based on data-driven decision
making. Startups need to objectively evalu-
ate the results of experiments using key
performance indicators (KPIs) that are
relevant to their goal.

4. Quick failures: The idea of a startup
encourages quick failures. Iterative learn-
ing takes this mindset into account. When
an experiment fails, it is not a failure; it is a
chance to learn and change.

5. Cross-functional collaboration: Itera-
tive learning requires cross-functional col-
laboration. Product managers, engineers,
designers, and marketers should work to-
gether to interpret the results of the experi-
ment and agree on next steps.

6. Disseminate analytical information
across the organization: Successful experi-
ments provide insights beyond the immedi-
ate context. Startups should share this
knowledge with their teams to foster a cul-
ture of continuous improvement.

In summary, iterative learning is not a
linear process; it is a dynamic cycle of ex-
perimentation, analysis, and adaptation. By
adopting this mindset, startups can turn
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el crnoci6b MHUC/IeHHs, CTapTalu MOXYTb
NIepeTBOPUTH KOXKEH eKCIIepPUMEeHT Ha CXO-
JIMHKY Ha LJISAXY A0 3pOCTaHHA Ta iHHOBa-
ui. Ilam’ataiiTe, WAeTbCcsd He JIMIIE MPO
CTUMYJIIOBAaHHA 3POCTAHHA; WAETBhCA IpPO
p0306JIOKyBaHHS HaBYaHHSI.

4.7 OuniHKa NOTEeHUIMHUX PU3UKIB

Ta 3ax0/iB 040 IX 3HU)KEeHHA

Y AvHaMIYHOMY cepefoBHMILI CTap-
TaliB, /e eKCIIepUMEeHTYBaHHA € [PKepesoM
)KUTTEBOI CUJIY 3POCTAHHH, OLliHKA PU3UKIB
BiZjirpae k/aw04oBy poJib. CTapTanu 3a CBO-
€10 IPUPOJOI0 CXUJIBbHI 10 HEBU3HAYEHOCTI,
i IXHA 3aTHICTb JOJIATH LI PU3UKU MOXe

CYTTEBO BIJIMHYTH Ha IX yCIIiX.
AKkum yuHoM 30ilicHIOEMbCA
2_ OyiHKa nomeHyiliHuX pu3ukie
o }_ ma po3po6.1a10muvcs 3axodu
w0900 iX 3HUNHCEHHS
das DeepTech cmapmanis?

%

Identifying Risks

@Monitori_ng and

Adaptation

PucyHok 4.7 - OnjiHKa IOTeH[iHHUX PU3UKIB
Ta 3aX0/[iB I[0/10 iX 3HUKEHHS

1. BusHaveHHs pusukie: yinicHutl no-
2/140.

CrapranmM NOBHWHHI  3aCTOCOBYBATH
LUIICHUM TiAXiJi [0 BUSABJIEHHS PHU3UKIB.
OkpiM ouyeBHUAHUX omepaliiHuxX Ta QpiHaH-
COBUX PU3MKIB, 3BEPHITb yBary Ha 30BHIlI-
Hi YUHHWKHU, TaKi 9K BOJIATUJIbHICTh PUHKY,
3MiHUM B 3aKOHOJABCTBI Ta TEeXHOJIOTi4YHI
3601. BUKOPHCTOBYIOUM LIUPOKY Mepexy
[iJ, 4Yac BUABJIEHHA PU3HUKIB, CTapTalHU
MOXYTb aKTHBHO YCyBaTH 3arpo3H.
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every experiment into a stepping stone on
the path to growth and innovation. Remem-
ber, it's not just about driving growth; it’s
about unlocking learning.

4.7 Assessment of potential
risks and measures

to mitigate them

In a dynamic startup environment
where experimentation is the lifeblood of
growth, risk assessment plays a key role.
Startups are inherently prone to uncer-
tainty, and their ability to manage these
risks can have a significant impact on their
success.

How are potential risks

assessed and mitigation
9 strategies developed

for DeepTech startups?

Figure 4.7 — Assessing Potential Risks
and Mitigating Actions

1. Identifying Risks: A Holistic View.

Startups should take a holistic approach
to risk identification. In addition to the
obvious operational and financial risks,
consider external factors such as market
volatility, regulatory changes, and techno-
logical disruptions. By casting a wide net
when identifying risks, startups can proac-
tively address threats.
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2. KinvkicHa oyiHka pu3sukis: limosip-
Hicmb ma enjaus.

CTtapTanu MOBUHHI OLIiIHIOBAaTH PU3UKH,
BUXO/IIYU 3 UMOBIPHOCTI X BAHUKHEHHS Ta
NOTEHI[IMHOTO BIVIMBY. MaTpulsi pHU3UKIB
MOXe JONOMOITH PO3CTaBUTH NPIOPUTETU
pU3HKiB. BpaxoBylTe K fIKiCHI, i KiJIbKicHI
YUHHUKU. Hanpukiaz, pusuK i3 BUCOKUM piB-
HEeM BIUIMBY Ta HU3bKOIO MMOBIPHICTIO BCe
111e MO>Ke BUMaraTtu yBaru. OLjiHIolTe pU3UKU
KIJIbKICHO, BUKOPUCTOBYIOYU TaKi MMOKAa3HU-
KU, 1K O4iKyBaHi BTpaTHU YU Yac NPOCTOIO.

3. Cmpamezii nom’ssKweHHs1 HacaloKis:
npegeHMu8HI 3axo0u.

EdeKkTHBHe 3HWKEHHSI PU3HUKIB Nepej-
O6ayae momnepemxyBajJibHe IJIaHyBaHHS.
CrapTanu MOXXyTb BUKOPUCTOBYBATH KiJib-
Ka cTpaTeriu:

— nuBepcudikalis: pos3noAiMiTh PUBUKH

o pi3HUX pUHKaX, NpoAyKTax abo cer-
MeHTaX KJIIEHTIB;

— aHaJi3 cueHapiiB: 3MO/le/II0NTe ClLeHa-
pii moTeHLiliHOrO PU3HUKY, 11106 3pO3Y-
MITH IX HACJiJKU;

— CTpaxyBaHHs: PO3TJISIHbTE MOXKJIUBICTb
CTPAaxOBOTO TOKPUTTS KOHKPETHHX
pU3HUKIB (HanpuKJaj, BigmoBigasbHOC-
Ti 3a AKICTb NPOAYKLI, IepepBU y BU-
po6HULTBI);

— IUIaHU Al y HAA3BUYAHUHUX CHUTYaIifIX:
pO3po6iTh MJIaHU Ail y HaA3ZBUYAWMHUX
CUTyalisiX /[AJs KPUTHYHUX PH3UKIB
(HampuKkJaA, AOTJISA] KI0Y0BOT0 YieHa
KOMaH/U);

— cmiBmparis: cniBpobiTHUYaNTe 3 KoJiera-
MU 3 TaJIy3i YU eKcrepTamH, o6 Jiau-
THCS iJlesIMU Ta [lepeJIOBUM JI0CBi/IOM;

— TOpYIIeHHs JIaHI[}0>KKa MIOCTAaBOK: CITiB-
npaulpiTe 3 aJbTepHATUBHUMHU MOCTA-
YJaJIbHUKAMHU Ta MiITPUMyHTe pe3epB-
HUU 3anac;

— BigMoOBa IJIATDKHOI'O ULIK3Y: BBELITb
pe3epBHi LII03U Ta 3a6e31e4Te Mpo30-
pe CHiJIKyBaHHS 3 KJIIEHTaMH.

4. MoHimopuHe i adanmayis.

OuiHka pu3MKIB - Lie He 0JHOPA30BUM
3axig. CTrapranyd MNOBUHHI NOCTIKWHO Bij-
CTeXKyBaTU PU3UMKUA Ta aJalTyBaTHU CBOI
crpareril. Peryndaphi orsiaad, Kiwo4osi
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2. Quantifying risks: probability and im-
pact.

Startups should assess risks based on
their probability of occurrence and poten-
tial impact. A risk matrix can help prioritize
risks. Consider both qualitative and quanti-
tative factors. For example, a risk with a
high impact and low probability may still
require attention. Quantify risks using met-
rics such as expected loss or downtime.

3. Mitigation
measures.

strategies: preventive

Effective risk mitigation involves proac-
tive planning. Startups can use several
strategies:

— diversification: distribute risks across
different markets, products, or cus-
tomer segments;

— scenario analysis: model potential risk
scenarios to understand their conse-
quences;

— insurance: consider insurance coverage
for specific risks (e.g., product liability,
business interruption);

— contingency plans: Develop contin-
gency plans for critical risks (e.g., the
departure of a key team member);

— collaboration: Collaborate with indus-
try peers or experts to share ideas and
best practices;

— supply chain disruption: work with al-
ternative suppliers and maintain a
backup inventory;

— payment gateway failure: implement
backup gateways and ensure transpar-
ent communication with customers.

4. Monitoring and Adaptation

Risk assessment is not a one-time proc-
ess. Startups must constantly monitor risks
and adjust their strategies. Regular reviews,
key risk indicators (KRIs) and early warn-
ing systems are essential.

Be flexible to adjust mitigation plans as
the startup grows.



EkcnepuMeHTanbHUI
aHanis pocty DeepTech startup

inaukatopu pusuky (KRI) Ta cucremu paH-
HbOI'O TIONepe/PKeHHs MalTb BaX/JIHUBe
3Ha4YeHHS.

ByabTe rHyYKMMHU Y KOPUTYBAHHI IIa-
HiB MO NOM'SIKIIEHHI0 HACHIAKIB y Mipy
PO3BUTKY CTapTamy.

POSD,IJ'IQ" SECTION

Experimental analysis
of DeepTech startup growth

Risk assessment is not about avoiding
risk altogether, but about making informed
decisions. Through comprehensive risk as-
sessment, startups can deal with uncer-
tainty in a sustainable way and ensure sus-
tainable growth.

OuiHKa pU3HUKIB [0JIAATAE HE Y IOBHOMY
YHUKHEHHI PU3UKIB, a Yy NPUUHATTI 06-
I'PYHTOBAHUX pillieHb. BcebiuHO O1liHIOI0YU
PU3KKH, CTapTalld MOXKYTb CTIMKO [OJIaTH
HEeBU3HAYEeHICTb Ta 3abe3nevyyBaTU CTiHKe
3pOCTAaHHA.

[laM’saiTaliTe, 10 OI[iHKA PHU3UKIB - Iie
CTaTUYHUU NPOLIEC; BIH PO3BUBAETHCA Pa30M
i3 PO3BUTKOM cTapTaly. Bruiitaroyu ycBizo-
MJIeHHd pu3UKiB y cBoto /IHK, crapranu Mo-
)KYTb NPOLBITAaTU B YMOBAaX HEBU3HAYEHOCTI
Ta pO3KPUBATHU CBiM IMICHUM NOTEHIIiaJl.

Keep in mind that risk assessment is
not a static process; it evolves as the
startup grows. By weaving risk awareness
into their DNA, startups can thrive in the
face of uncertainty and reach their true po-
tential.
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