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The purpose of research: The main purpose of the study is to teach high school students how to
prepare their Start-Up projects in accordance with modern requirements. The main goal of the
research work is to use the thinking design algorithm to guide students in grades 9-11 to develop
technological startup projects, identify the obstacles encountered and offer solutions.

The problem of research: Through the design thinking algorithm, you can develop the skills of
preparing a startup project. In the empathy stage, teams were formed among the students, in the
analysis and synthesis section, each team identified a problem that needs to be solved in the future,
and in the third stage of design thinking, each group identified ways to solve the problem and
started preparing a prototype (MVP). During the tests of the created prototype, the teams were
able to find a timely solution to the identified obstacles. And in the last stage, each startup team
presented their products at a fair held inside the school and received feedback from the audience.
As aresult, each team participates in various competitions and presents its products in the direction
of a business idea.

Research questions:

- What do startup projects teach students in grades 9-11?

- What are the obstacles to improving the project and what actions have been taken to eliminate
them?

- What is the effectiveness of the thinking design algorithm in developing technological startup
projects for students?

In order not to lose motivation and interest in learning, it is important for teachers not only to
conduct interesting lessons, but also to lead them to research projects. In order to implement
modern business ideas, students ' desire to engage in startup projects is developing rapidly. In the
process of developing startup projects, students develop skills of communicative, constructive
thinking, problem solving through the accumulation and analysis of information. Therefore, in this
study, an algorithm for thinking design was selected to train students to engage in startup work. D.
Kelly states that thinking design relies on the natural ability to be intuitive, find patterns, and come
up with ideas that are not only emotionally attractive but functional, so thinking design is an
effective tool for developing creativity and skill [1]. The design of thinking is based on the ability
of a person to feel intuitively, to create ideas that have not only a functional, but also an emotional
component [2]. Thinking design is good for everyone because it goes beyond simple things,
stereotypes, and patterns to solve and, as a result, helps open up new paths, opportunities [3]. Using
6 stages of the thinking design algorithm in the development of technological startup projects, you
can hone students ' love for the complex and creative skills.

Methods of startup development. A startup is a way to test new product ideas with real customers
and constantly adjust the business model to get started. In 2011, Eric Rees proposed the Lean
Startup approach in his book business from scratch [4].



Methodology, Methods, Research Instruments or Sources Used

Three startup teams of three students participated in this research work with different topics. One
group studied and prepared their technology startup project for two years, the other two groups
developed it for a year and presented the results to competitions of different levels. Three research
methods were selected for this study: interviewing students, monitoring the process of creating a
startup project, and analyzing the rational and irrational aspects of each group's project [5]. The
questions of interviews with students were aimed at obtaining information about the rational points
of the thinking design method in the preparation of students ' startup projects and the difficulties
that occurred during the process and their solution. And the development of students ' technological
startup projects was controlled using a thought design algorithm. It was based on interviewing
members of the group and analyzing the project, developing students ' critical thinking skills,
communication skills, and information collection and analysis found in startup projects. The
development of these skills was aimed at students ' positive results in competitions using the
thought design algorithm selected during the analysis of the study. During the project control, the
difficulties identified in testing the prototype (MVP) at the sixth stage of thinking design were
analyzed and the rational aspects of the project were proposed solutions to the difficulties [6].
These selected methods can be used at the beginning of the process of preparing startup projects,
in the middle, and in the final sections of the study to achieve results, helping to assess the growth
of students ' research skills.

Conclusions, Expected Outcomes or Findings

At the initial stage of empathy, students ' shared interests in the field of technology were identified
and teams were formed depending on the project directions. Since it is important to identify the
problem, as Williamson said in his 2015 study of starting and running start-up projects, as a result
of Interview Questions aimed at identifying the problems, the consistency of the preparatory
process of students in the design of the project, ways to make improvements to the project through
the analysis of new information, and the strengthening of a cooperative environment between
students were identified as rational points of this method [7]. Research environment in the process
of monitoring the team activities of students, the third stage of thought design was the presentation
of ideas aimed at solving the problem by team members. In an interview, students noted that with
the help of an algorithm of thinking design, students were rational in identifying the problem that
motivated their business ideas, determining the consistency and role of each team member in
proposing solutions, and contributing to the formation of a system in dealing with research. At the
stage of prototyping, we distributed tasks according to the abilities of each student and monitored
the timely completion of the work. During the testing of the created prototype, problems were
identified in each team, for example, in the startup project "Blind Klavish" for blind people, created
by a team of 11th grade students, the size of the prototype was too large to cause problems in use.
We decided to reduce the size of the keyboard by conducting an analysis. At the final stage of
thought design, students used their communication skills to defend their projects, defended them
in a limited time, and each group achieved the desired result.
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AOCTpPAaKT Hccie10BaTe/IbCKOH padoThl HA TEMy

“Pa3BuTHe y y4alIUXCH HABBIKU CO3JaHHUSA TEXHOJOTHYCCKHX CTAPTAN-NPOEKTOB Yepe3
NpPUMeHEeHHe AJITOPUTMOB IU3AH MbIILJIEHUs”
VYuurenss ¢usuku TokrampicoBa WOaner TanraroBna, bekemoBa Jlaypa J[loxTeipbaeBHa,
Epxmannes [lamup KanatoBuu

1. Undopmanus o padore

Henp nccaenosanusa: OCHOBHAS LENb MCCIEA0BAHNS - HAYYNUTh CTapIIEKIACCHUKOB I'OTOBUTH
CBOM CTapTam-NpOeKTbl B COOTBETCTBUU C COBPEMEHHBIMH TpeOoBaHUsAMHU. OCHOBHas Ielb
HCCIIEeI0BATENIbCKOW PabOThl - MCHOJIB30BATH AJITOPUTM IMPOEKTUPOBAHMS MBILIUICHUS, YTOOBI
noMoub yyammumes 9-11 kiaccoB pa3pabaThiBaTh TEXHOJIOIMUYECKHE CTAPTAN-IIPOEKTHI, BBISBIAT
BCTpEYArOLIMECs IPENATCTBUS U PeIaraTb perieHus.

3agaua ucciaenoBanus: C MoMoIIbIO ANTOPUTMA TU3AWH-MBIIIIEHHS BBl MOXKETE PAa3BUTh HABBIKU
MOATOTOBKU CTapTamn-npoekTa. Ha sTame smmatuu cpeau CTyAEHTOB ObLIU cHOpMHpPOBAHBI
KOMaH/Ibl, Ha CEKIMM aHaJu3a W CHUHTe3a Kax/Jas KOMaHJa OIpeleiuyia mpodiieMy, KOTOpYIo
HEOO0XO/MMO peluTh B OyIyIleM, a Ha TPeThbeM JTalle AW3alH-MBIIJICHUS Kaxjaas Tpymmna
orpeJieNnia CrocoObl peleHus: MpoOiIeMbl U IPUCTYIUIA K moarotoske npororuna (MVP). B
XOJI€ MCHBITAHUI CO3/1aHHOTO MPOTOTUIIA KOMAaHJbl CMOIJVIM CBOEBPEMEHHO HAMTH pElICHHE
BBISIBJICHHBIX NPEMATCTBUNA. M Ha mocieqHeM JTane Kaxaas KOMaHAa CTapTaloB IIpelcTaBUIIa
CBOM IPOIYKTHI Ha sipMapKe, MPOXOJIUBIIEH BHYTPU IIKOJbI, U MOJIy4YWIa OOpaTHYIO CBSI3b OT



AyJIUTOPHH. B PE3YIIBTATC KaXKJasd KOMaH/da y4aCTBYECT B pa3/JIMYHbIX KOHKYpCax U MPEACTABIACT
CBOIO ITPOAYKIHUIO B HAITPABJICHUU 6I/I3HeC-I/II[eI/I.

HccnenoBaresibckue BONPOCHI:

- Uemy yuat crapran-npoekTsl yyamumxcs 9-11 kimaccos?

- KakoBbI penaTcTBys Ha MMyTH YIIyYLICHUS IPOEKTA U KaKue NeHCTBUS ObUTH MPEATIPHHATHI 15
UX ycTpaHeHus?

- KakoBa »(eKTUBHOCTh aNrOpuTMa IW3alH-MBIIUICHUS NPU Pa3pabOTKe TEXHOJOTHYECKUX
CTapTaI-IPOEKTOB JJIS CTYIEHTOB?

YroObl HE TEPATH MOTHBALMIO U UHTEPEC K OOYUYEHHUIO, YUUTENISIM BaXKHO HE TOJBKO MPOBOJIUTH
UHTEPECHBbIE YPOKHU, HO U PYKOBOAMTH UMM B MCCIEI0BATENbCKUX MpoekTax. s peanuzauuu
COBPEMEHHBIX OM3HEC-UAEH y CTYJIEHTOB CTPEMUTEIBHO Pa3BUBAETCS JKEJIAHWE Yy4acTBOBATH B
cTapran-npoexkrax. B mpouecce pa3paboTKu cTapTan-poeKTOB CTYJEHThl Pa3BUBAIOT HABBIKU
KOMMYHHUKAaTUBHOT'O0, KOHCTPYKTUBHOI'O MBIIIJICHUS], PEICHUs MPOOJIeM IyTEM HaKOIUIEHUS U
aHamm3a uHGopmanuu. [losToMy B JaHHOM HCCleIOBaHMM ObLI  BBIOpAaH aJIrOPUTM
IIPOEKTUPOBAHUS MBILUIEHUS AJ1s1 00yueHHsl CTy1eHTOB pabote B craprane. Kemmu yTBepxiaer,
YTO JU3aiiH MBIIUICHUS OIUPAETCS Ha E€CTECTBEHHYIO CIIOCOOHOCTh OBbITh WHTYUTHBHBIM,
HaXOJUTh 3aKOHOMEPHOCTH M HPUIYMBIBATH MJEH, KOTOpble HE TOJBKO 3MOIMOHAIBHO
MIPUBJIEKATEIBHBI, HO ¥ (YHKIMOHAIBHBI, TIOATOMY IW3ailH MBIIUICHUS SBIseTcs 3(pPEeKTHBHBIM
UHCTPYMEHTOM JJIl Pa3BUTUSL KPEATHUBHOCTH U HABBIKOB [1]. JlM3ailH MBIILIEHUS OCHOBAaH Ha
CIIOCOOHOCTH 4eJIOBEKa MHTYUTUBHO UyBCTBOBATh, CO3/1aBaTh MJI€H, KOTOPbIE UMEIOT HE TOJIBKO
(YHKIMOHATBHYIO0, HO M SMOLIMOHAIBHYIO COCTaBISONLYIO [2]. JlM3aliH MBILIUIEHUS] XOPOII st
BCEX, IOTOMY UYTO OH BBIXOJUT 32 paMKH MPOCTHIX BEIllEeH, CTEPEOTUIIOB U I11a0JIOHOB JJIsl pEIICHUS
U, KaK CJIEJCTBUE, IIOMOTraeT OTKPBITh HOBBIE MYTH, BO3MOXHOCTH [3]. Mcnons3ys 6 sTamos
aJITOPUTMA NMPOEKTUPOBAHMSI MBILUIEHUS MIPH Pa3paboTKe TEXHOJIOTHYECKUX CTAapTal-NPOEKTOB,
BbI CMOKETE OTTOUUTH JIFOOOBb CTYAEHTOB K CI0)KHOMY M TBOPUYECKHM HaBBIKAM.

Metoas! pa3Butus craprana. Craprall - 3T0 Clocod MPOTECTUPOBATh HOBBIE IPOAYKTOBBIE UAEH
C peaJbHBIMU KJIIMEHTAMH U MTOCTOSIHHO KOPPEKTUPOBATh OM3HEC-MO/JIeNb, YTOOBI HauaTh paldoTy.
B 2011 roxy Opuk Puc npeanoxuin noaxos OepexanBOro crapramna B cBoeil kHure "busnec c
nyms" [4].

Hcnonv3yeman memooonozus, memoowl, Ucci1e006ame1bCKue UHCMPYMEHmbl Uil UCIOYHUKU
B aT0if nccnenoBarenbckoit paboTe Mo pa3HbIM TeMaM IPUHSIIM Y4acTHe TPU CTapTan-KOMaHIbl
13 Tpex cTyAeHToB. O1Ha IpyMa u3ydajia ¥ FOTOBUIJIA CBOM TEXHOJOTUYECKUI CTapTaI-IIPOEKT B
TE€YeHHE ABYX JIET, JIB€ JIpPYTue IpyIIbl pa3padaThlBajId €ro B TEUEHUE rojla M MpeiCTaBiIsuiv
pe3yNbTaThl HA KOHKYPCHI pa3HOTO YpOBHS. J{71s1 3TOr0 MccienoBanus ObLIIN BEIOpAHBI TPU METOA
HCCIEAOBAHUSA: HWHTEPBBIONPOBAHUE CTYJEHTOB, MOHUTOPHHI IIPOLECCAa CO3JIaHHs CTapTarl-
MPOEKTa U aHAJIMU3 PALMOHAIBHBIX U UPPALMOHAIBHBIX ACTIEKTOB MPOEKTa KaKIo rpymnmsl [5].



Bonpocbl MHTEpBbIO CO CTyA€HTaMM ObLIM HampaBiI€Hbl HA IOJy4YyeHHEe WHGPOpMalUU O
palMoHaAIBHBIX MOMEHTAX METOJa JU3aiiH-MBIIIUIEHUS [IPU MOATOTOBKE CTYIEHUECKUX CTapTall-
IIPOEKTOB M TPYJHOCTSX, KOTOpbIE BO3HUKAJIM B IpOLIECCE M MX pelleHuH. A pa3paboTka
CTYJEHYECKMX TEXHOJIOTUYECKUX  CTapTal-IIPOEKTOB  KOHTPOJMPOBAIACh C  [TOMOLIBIO
MPOAYMAHHOTO alNTOpUTMa MpoekTupoBaHus. OH ObLI OCHOBAH Ha ONPOCE WICHOB T'PYMIBI U
aHaJIu3€ IPOEKTa, PA3BUTUM Yy  CTYJCHTOB HABBIKOB  KPUTUYECKOTO  MBIIUICHUS,
KOMMYHUKaTHBHBIX HABBIKOB, a TaKke cOOpa 1 aHanu3a HHPOpPMaLlUH, CoJIepKalleiics B crapTan-
npoekTax. Pa3BuTue ATUX HaBBIKOB ObLJIO HANpaBlI€HO Ha JOCTH)KEHHE CTyAEHTaMU
IIOJIOKUTEIIbHBIX PE3YJIbTaTOB B COPEBHOBAHUAX C MCII0JIb30BAHUEM AJITOPUTMA IIPOESKTUPOBAHMS
MBILIUIEHUs, BBIOPAHHOIO B XOJA€ aHajlu3a MccieloBaHusA. B Xone KOHTposs IpoekTa ObLIu
[IPOAHAIM3UPOBAHbI TPYIHOCTH, BBIABICHHbIE IPH TecTUpoBaHUU npototuna (MVP) Ha mecrom
JTane JU3alH-MBIIUIEHHS, U MPEJIOKEHbl pallMOHAIbHbIE aCIEeKThl MPOEKTa Ul YCTpaHEHUs
TpyaHocTel [6]. DTu BbIOpaHHBIE METOJbl MOTYT OBITH HCIIOJIb30BaHbl B Hauajie Ipoliecca
MIOAITOTOBKU CTapTal-MpPOEKTOB, B CEPEUHE U B 3aKIIOYUTENBHBIX pa3/ienax HCCIeA0BaHUs AJIs
JOCTUKEHUS PE3YJIbTATOB, IOMOTAOIIUX OLIEHUTh POCT UCCIIEI0BATENbCKUX HABBIKOB CTYIEHTOB.

Bui60oowl, oscuoaemvie pezyromamot uiu HaAxo00Ku

Ha HavanbHOM 3Tame sMmMpatuu ObUIM BBISBIEHBI OOLIME HHTEPECHl CTYJIEHTOB B 00JacTH
TEXHOJIOTUH U CPOPMHUPOBAHBl KOMAH/Ibl B 3aBUCUMOCTH OT HampaBieHUH mpoekTa. [Tockombky
BaYKHO BBISIBUTH MPOoOJIEMy, KaK CKa3al YUJIbSIMCOH B CBOEM HCCIIEJOBAaHUM 3allyCKa U BEJICHUS
crapran-npoektoB 2015 roaa, B pe3ysbTaTe MHTEPBHIO OBLIN 33JaHbI BOIIPOCHI, HAIPABJICHHBIE HA
BBISIBJIEHHE IPOOJIEM, IOCIEI0BAaTEIbHOCTh IMOATOTOBUTEIBHOIO IIpoliecca CTYAECHTOB MpHU
pa3paboTKe MpOEKTa, CIIOCOObl BHECEHUS YIYYIIEHWH B MPOEKT C MOMOUIbI0 aHaJW3 HOBOM
nH(pOpPMaLIUU U YKpEIJIeHHe aTMOC(epbl COTPYIHUYECTBA MEKY CTYJEHTAMH OBLIH ONpeeeHbI
B Ka4e€CTBE PAllMOHAIBHBIX MOMEHTOB 3TOro Merona [7]. MccnenoBarenbckas cpena B pouecce
MOHHUTOPMHIAa KOMAaHIHOM JEATEIBHOCTH CTYACHTOB TPETbUM 3TallOM MPOEKTUPOBAaHUS
MBILUIEHUS ObLIa pe3eHTalMs U1ei, HalpaBJISHHbIX Ha pelIeHue MPo0IeMbl YIeHaMU KOMaH/IbI.
B MHTEpBBIO CTYAECHTBI OTMETHJIH, YTO C MOMOLIBIO aJTOPUTMAa MPOEKTUPOBAHMSI MBILUICHUS
CTYJEHTBI OBLIIN PAllMOHAJIbHBI B BBISIBICHUH IIPOOJIEMBI, KOTOpasi MOTUBUPOBaja X OU3HeC-uJeH,
OTIpeEIISIIN TIOCIEeI0BATEIbHOCT U POJIb KAX/I0T0 WieHa KOMaH/bl B MPEJIOKEHUN PEIICHUN 1
BHOCWJIN CBOM BKJIaJ B (POPMHpPOBAHUE CHUCTEMBbI IIPHU MPOBEACHUU HccienoBaHuil. Ha stame
MIPOTOTUNIHPOBAHMSI MBI PACHpPEIeNIUIN 3aJaHusl B COOTBETCTBUU CO CIOCOOHOCTSMHU Ka)J0ro
CTyJIGHTAa M CIEIWJIM 3a CBOCBPEMEHHBIM 3aBeplleHueM paboTel. B xome TtectupoBaHus
CO3JIaHHOTO MPOTOTUIA OBUIM BBIABICHBI MPOOJIEMBI B KaXKAOH KOMaH/e, HallpUMep, B cTapTarn-
npoekte "Blind Klavish" ans He3psumnx nroneit, co3naHHOM KomanaoM ywamuxcst 11 kiacca,
pa3Mep MpOTOTHIA ObUI CIUIIKOM BEJIUK, YTOOBI BBI3BATh MPOOJIEMBI MPU UCIOIB30BaHUU. MBI
PELININ YMEHBIIUTh pa3Mep KJIaBUATypbl, IpoBeAs aHaIn3. Ha 3aKkIounTeIbHOM 3Tarie CTyIeHThI
HCIOJIb30BaJI CBOM KOMMYHHUKATHBHbBIE HABBIKU ISl 3alIUTHl CBOMX MPOEKTOB, 3alIUTUIIN UX 32
OTpaHMYEHHOE BpEeMS, U KayKJas TpyIina JOCTUTIIA KeJIaeMoro pe3yJibTaTa.



Jlureparypa
1. Kemmu, . (2015). TBopueckas yBepeHHOCTh.: Kak BBICBOOOIWUTH M peaM30BaTh CBOU
TBOpYECKHE CUIbl. A30yka-ATTHKYC, 278-282.
2. Tonngman, C., & 3enesuncku, M. b. (2016). IlpenogaBanue ¢ HCHONB30BAHUEM JIM3ailH-
MBILUICHUS: pa3padOTKa HOBOTO BUACHUS M MOJX010B K o0yueHHio B XXI Beke. OcMBICIEHHOE
COCIMHEHHE MPAKTUKHA HAYYHOTO U MHKEHEPHOTO 00pa30BaHuUs: HaBEJCHIE MOCTOB, 237-262.
3. Kammuupia A. C., benos C. B. u beamenos A. A. (2013). PazpuTue uccienoBarenbCKuX HaBbIKOB
yJammxcs Ha ypokax ¢usuku. Bectauk Hmwkeropoackoro yauepcurera. HU Jlo6aueBckuid, (5-
2), 76-80.
4. Poc, b. (2017). IIpuBbluKa TOCTUTaTh: KaK MPUMEHSATH JTU3aHH-MBIIUICHUE IS JTOCTHIKCHHS
1esel, KOTOphIe Ka3aJluCch BaM HEBO3MOXKHBIMH. "ManH, IBanoB u @epbep", 188.
5. Puc, D. (2014). busnec ¢ Hys: MeTo1 O€pEKIMBOTO 3aIycKa AJis ObICTPOro TECTUPOBAHUS UIEH
u BbIOOpa 6usHec-mozenu. M3narensctBo "Anbnuna [labnumep", 45-54.
6. Yuicon, JIx. P., u Ilpuukep, A. A. b. (1978). O630p uccienoBanuii mo npodiieMe 3amycka
MozenupoBanusa. MoaenupoBaunue, 31(2), 55-58.
7. Yunesamcon, b. (2018). KpemMHueBble MIKOIBI CTapTaNOB: TEXHOKPATHS, aITOPUTMUYECKOE
BooOpakeHME U BeHUypHas ¢uinanTponus B pedopMe KOPHOPATUBHOTO OOpPa3OBaHMUS.
Kputnueckue riccrnenoBanus B oonactu oopazoBanus, 59 (2), 218-236.



