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Ixona MmxkenepHast mkosaa HHGOPMAIMOHHBIX TEXHOJIOTHIA U POOOTOTEXHUKH
Hampasnenue noarorosku 09.04.01 MudbopMaTHKa U BEIYUCIUTEIbHAS TEXHUKA
Otnenenune mkoisl (HOL) Ornenenne nHOOPMAMOHHBIX TEXHOJIOTHHA

MATUCTEPCKASA IMCCEPTALIUSA

Tema pa6oThI

Pa3paboTka Moy isi HHTErpalMu JJisl HACTOJIbHOr0 npuioxkenuss ManyCam koMnaHuu
"TomckCodt" Ha ocHoBe BHyTpeHHero API Integration module development for
ManyCam desktop application of TomskSoft company based on the internal API

V1K 004.428:004.43:004.451:004.455.1

CrygneHr
I'pynna (0] 700} Moanucs Jara
8BMO1 Bunskun ['ne6 Uropesuu

PykxoBoautens BKP

JoKHOCTH (1% (0] Yuenasi crenenb, Moanuch Jata
3BaHHe

Houent OUT UIIUTP Koueryposa E. A. K.T.H., JOIICHT
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JloKHOCTH (1% (0] ‘Y4enasi cTeneHb, TMoanuch JaTa
3BaHHe

Houent OUA UITUTP Cunopenko T. B. K.II.H., JOLICHT

KOHCYJIBTAHTHBI 10 PA3JAEJIAM:
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JloKHOCTH (1% (0] ‘Y4enasi cTeneHb, TMoanuch JaTa
3BaHHe
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JloKHOCTH (1% (0] ‘Y4enasi cTeneHb, TMoanuch JaTa
3BaHHe
ITpodeccop ®enopenko O. 10. JI.M.H.,
O0O0/1 HIBUIT npodeccop
JOITYCTUTD K 3AIIINTE:
PykoBoaurens OOIL, DdUO Yuenas crerneHb, Ioanucn Jata
JOJ)KHOCTH 3BaHHe
Houent OUT UIINUTP Koueryposa E. A. K.T.H., JIOLIEHT
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA OOII

no HanpasieHuio 09.04.01 MudopmaTika 1 BEIYMCIUTENbHAS TEXHUKA

Kon HanmeHoBaHHMe KOMIIETEHLIUH
KOMIeTeHI[UH
YHuBepcaJibHble KOMIIETEHIIUH

YK(¥)-1 CnocoOeH OCyIIECTBIIATh KPUTHUSCKUNA aHATU3 MTPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOT0 MOJIX0/1a, BHIpa0aThIBATh CTPATETHIO JCHCTBUI

YK(Y)-2 Crioco0eH yrpaBisiTh MPOSKTOM Ha BCEX ITAIaxX €ro KU3HEHHOTO IHKIa

YK(Y)-3 CriocobeH opraHu30BBIBATh U PYKOBOJUTH PabOTOM KOMaH/Ibl, BEIpabaThiBast
KOMAaHJHYIO CTPATEeTUIO AJIs IOCTUKEHUS IIOCTABICHHOM LU

YK(Y)-4 CnocoOeH IpUMEHSTh COBPEMEHHBIC KOMMYHUKATUBHBIE TEXHOJIOTHUH, B TOM
YHUCJIe HA THOCTPAHHOM (-bIX) sI3BIKE (-ax), IS aKaJIeMUYECKOTO U
po¢eCCHOHATIBHOIO B3aUMOJIeHCTBUS

YK(Y)-5 CnocoOeH aHaM3UpOBaTh U YUYUTHIBaTh pa3HOOOpa3ue KyJbTyp B IpOLECCEe
MEXKYJIbTYPHOTO B3aUMO/IEHCTBUS

YK(Y)-6 Crioco0eH orpeneNaTh U peaJn30BbIBAaTh IPHOPUTETH COOCTBEHHOMN
JeSITeIbHOCTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS HA OCHOBE CAMOOLICHKH

OomenpodeccuoHaIbHbIE KOMIIETEHIIMT

OIIK(Y)-1 CriocobeH caMoCTOsTeNTbHO TPUOOpETaTh, pa3BUBATh U IPUMEHSTH
MaTeMaTUYeCKHe, ECTECTBEHHO-HAYYHbIE, COLMAIbHO-DKOHOMUYECKHUE U
npodeccuoHaNbHbIE 3HAHUS JUIsl PEIICHUs] HECTaHIapPTHBIX 3a/1a4, B TOM YHUCJIE B
HOBOMW MJIM HE3HAKOMOMH cpesie U B MEXAUCLUIITIMHAPHOM KOHTEKCTE

OIIK(Y)-2 CnocoOeH pa3pabaTbiBaTh OPUTHHATIBHBIC AITOPUTMBI U IPOrPAMMHBIE
CpEeZCTBa, B TOM YHCJIE C UCIOIb30BAHUEM COBPEMEHHBIX HHTEIUIEKTYaIbHbBIX
TEXHOJIOTUH, /U1 pelIeHns: NpopecCuOHaIbHbIX 3a1a4

OIIK(Y)-3 Crnioco0eH aHanmu3upoBaTh MpodeccuoHaNbHYI0 HH(OPMALIKIO, BHIIETATH B HEH
[JIaBHOE, CTPYKTYPHPOBaTh, OQOPMIISATE U MPEACTABIATH B BUIE aHATUTHUECKUX
0030p0oB ¢ 000CHOBAHHBIMH BBIBOJAMH U PEKOMEHIALIUSIMU

OIIK(Y)-4 Cnoco0eH NpuMeHSATh Ha MPAKTUKE HOBbIE HAYyUHbIE IPUHIIUIIBI K METO/IbI
UCCIIEI0BAHUI

OIIK(Y)-5 Criocob6eH pa3zpabaThiBaTh M MOJIEPHU3UPOBATH MMPOIPAMMHOE M alllapaTHOE
oOecrieyeHre NHPOPMALIMOHHBIX U aBTOMAaTU3UPOBAaHHbBIX CHCTEM

OIIK(Y)-6 CrnocoOeH pa3pabaTbiBaTh KOMIIOHEHTHI TPOTPAMMHO-ANNAPaTHBIX KOMILIEKCOB
00paboTKu HHGOPMAIIMU U aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

OIIK(Y)-7 CrnocoOeH anantupoBath 3apyOeKHbIe KOMIUIEKCH 00pab0OTKH MHPOPMALIH U
aBTOMATH3UPOBAHHOTO NMPOEKTUPOBAHMS K HYKIaM OTE€4ECTBEHHBIX
NPEANPUATUI

OIIK(Y)-8 CriocobeH ocymiecTBisATh 3 (heKTUBHOE yrpaBieHUe pa3padoTKOil
IPOTPaMMHBIX CPE/ICTB M MPOEKTOB

IIpodeccnonanbHbie KOMIIETEHUH

MMK(Y)-1 Cnoco0eH pa3pabaTbiBaTh U aIMUHUCTPUPOBATh CUCTEMBI yIpaBiIeHUs O0a3zamMu
JTAHHBIX

MK(Y)-2 Crioco6eH MpoeKTUPOBATh CIOXKHBIE MOJIb30BATENILCKUE UHTEPDENHCHI




MK(Y)-3

Crioco0eH ympaBisITh MPOLIECCAMU M MPOSKTAMH T10 CO3/IaHUI0 (MOAU(HUKAIIHIH)
UH(POPMALIMOHHBIX PECYPCOB

HK(Y)-4 Crioco0eH 0CyIIeCTBIATh PyKOBOJICTBO pa3pab0TKON KOMIUIEKCHBIX TPOSKTOB Ha
BCEX CTaJMIX U ATAlax BBIMOIHEHUS paboT
MK(Y)-5 CniocoOeH IpOeKTHPOBATh U OPTraHU30BBIBATh YUCOHBIN MPOIIECC 1O

06p330BaTeJ'IBHBIM ImporpamMmam € UCII0JIb30BaAaHUEM COBPEMEHHBIX
06p330BaTeJ'IBHBIX TEXHOJIOTHI




TOMSK TOMCKNHA i
POLYTECHNIC NOJIMTEXHUNECKNU
UNIVERSITY INIM YHUBEPCUTET

MWHKCTEPCTBO HayKK 1 Bbicluero otpasoBaHuA Poccuinckon Pegepaliimn
defepansHoe rocyjapcTBEHHOE aBTOHOMHOE
obpazoBaTtenbHOe yupexaeHue Bhiclero obpasosaHnA
«HaunoHanbHbIN UccnefosaTeNbcknini ToMcKMA NofNUTEXHUYeCKMA YHUBepeuTteT {TT1Y)

[Hkona NnxxenepHas mikosia ”HGOPMAIMOHHBIX TEXHOJIOTHI U pOOOTOTEXHUKH
Hampasnenue noaroroku (cnenuanbHocTh) 09.04.01 MHbOpMaTHKA U BEIYUCTHTETbHAS
TEXHHUKA

Otnenenue mkounsl (HOLL) Otaenenne nHGOPMALMOHHBIX TEXHOIOTUN

YTBEPXIAIO:
PyxoBoaurens OOIT/OITOIT
Koueryposa E.A.
(ITonmmuce) (Mata) (®.1.0.)
3AJJAHHUE
HA BBINOJIHEHHE BBINYCKHOM KBAJIN(PUKaAIMOHHON padoThl
B dopwme:
BKP maructpa
(BKP 6akanaBpa/ BKP cnenmanucra/ BKP marucrpa)
CryneHry:
I'pynna (0]5 (0]
8BMO1 Bunskuny ['meby Uropesuuy
Tema paboThI:

desktop application of TomskSoft company based on the internal API

Paspaborka Moayass MHTerpamuMM VI HACTOJBHOrO mnpuioxenus ManyCam koMnmaHum
"TomckCo¢d1" Ha ocHoBe BHyTpeHHero API Integration module development for ManyCam

YTBepxkaeHa MPUKA30M JUPEKTOpa (1aTa, HOMEP) Ne 96-20/c ot 05.04.2022
Cpok cauu CTyJIEHTOM BBITIOJHEHHON paOOTHI: 01.06.2022
TEXHUYECKOE 3AJIAHUE:
Hcxonnbie 1aHHbIE K padoTe OOBEKTOM NPOEKTUPOBAHUSA U Pa3pabOTKU SBISETCS

NPOU3EOOUMETLHOCHIb UTU HASPY3KA, PENHCUM PAOONbL
(nenpepwigHblll, NEPUOOUYECKUll, YUKIUYECKUll U m. d.), 8uo Manycam
CLIPbSL UTU MAMEPUAT U30ETUsL; MPedOBAHUs K NPOOYKMY,
U30eUI0 UNU NPOYeccy, 0colble mpeboBanUs K 0COOEHHOCMIM
@yuryuonuposanus (Ikcnayamayuu) 06vexma uiu u30enus 6
naane 6e30naACHOCMU SKCNIYAMAYULU, GAUSHUSL HA
OKPYIAHCAIOWYIO CPEOY, IHEP2O3AMPAMAM, IKOHOMUHECKULL

aHauz u m. 0.).

(naumenosanue 00beKMa UCCACO08AHUS UNU NPOEKMUPOBAHUSL; MOJIyJIb MHTErPalMK JUIi HACTOIBHOTO IPHIIOKEHUS




Ilepeyens nomuieskamux uccjaeaoBanuio, | 1. VccienoBanue npenamMeTHoi o6macTy.
NPOCKTHPOBAHHUIO  pa3padoTke 2. Pa3paboTka apXUTEKTypbl Ul pa3pabaTbiBa€MOTro
BOIIPOCOB MO JISL.
(ananumuueckuii 0630p nNo IUMEPAMyPHLIM UCTHOYHUKAM C 3 HpOGKTHpOBaHI/Ie U pealn3anus IpOrpaMMHOTO
UYeblo 6bIACHEHUS docmudicenutl /WMPOSOIJ HAayKu mexsHuku 6
pacc,uampugae,woﬁ oﬁfmcmu; nocmanoska 3adauu Moﬂynﬂ'
UCCne008aHUs, NPOEKMUPOBAHUS, KOHCIMPYUPOBAHUS, 4. TCCTI/IpOBaHI/Ie POrPaMMHOTO MOIYJIS.
codepoicanue npoyedypul UCCIe008AHUSA, NPOEKMUPOBAHUS,
KOHCMPYUpO8aHusi; 00CysicoeHue pe3yibmamos 6blnoIHeHHOU S. }:[OKYMeHTHPOBaHHe IIporpaMMHOI0 MOJyJIs.
pabomvl; HaUMeEHOBaAHUE OONOTHUMETbHBIX PA30EN08, 6. Paborta HaAI paszaeiom o (bHHaHCOBOMy
noonedxcawux paspabomre; 3aKuoyeHue no pabome).
MEHEKMEHTY, pecypco3ddexkTuBHOCTH u
pecypcocOepexeHusl.
7. Pabora Hag  pasmenoM 1O COUMANbHOU
OTBETCTBEHHOCTH.
Ilepeuenb rpaguueckoro Mmarepuasa 1. Cxema apXUTEKTYpBHI.
(c mouHbIM yKazanuem 0653amenbHbIX Yepmedicetl) 2. HI/IarpaMMBI BApUAHTOB UCIIOJIL30BAHUS.
3. Jluarpamma AeSTE€IbHOCTH.
4. JluzaitH-MakeThl nHTEpdeiica.

KOHch'[bTaHTbI 1o pasaejam Bbll'lyCKHOﬁ KBaJ’II/I(l)I/IKaIII/IOHHOﬁ paﬁoTI)I

Paznen KoncyabTanr
@duHaHCOBBII  MeHeIKMEHT, | [Ipodeccop OCI'H LIBUII, n.3.1., XKuponkun C.A.
pecypcodhHEeKTHBHOCTH u
pecypcocOepekeHne

ConmanpHas OTBETCTBEHHOCTh

[podeccop OO LIBUII, n.m.H., Denpopenko O.1O.

AHTIIUACKUHA SA3BIK

Houent O UIIAUTP, k.n.H., Cunopenko T.B.

JlaTa BbI1auM 32JaHHUS HA BbINOJHEHUE BHINTYCKHOM 01.03.2022
KBAJIN(UKANMOHHOMH padoThI 110 JUHEITHOMY rpaguKy
3agaHue BbI1aJ PYKOBOAUTEIb / KOHCYJBTAHT (IPU HAIUYUH):
Jlo/zKHOCTH [01% (0] Yu4enas crenenb, Iloanucn Hara
3BaHHUE
Honent OUT UILLINTP Kouerypona E.A. K.T.H., JOIIEHT
3anaHue NPUHAJ K MCIIOJHEHUIO CTYIeHT:
I'pynna DUO Hoamuen Jara
EBMO01 Bunskun ['ne6 Mropesuu




TOMSK TOMCKUNNA
POLYTECHNIC MNONUTEXHUYECKUN
UNIVERSITY IRIB YHVBEPCUTET

MWHUCTePCTBO HayKkKM M BbICLLEero oOpazoBaHua Poccuiickoil Pegepaumm
d)e,u,epaanoe rocyfapcTseHHOe aBTOHOMHOE
o6pa303aTeanoe yypexxaeHue sbiclUILro 06paSOBaHMﬂ
«HaumnoHanbHbIN nccnefoBaTeNbeKUn TOMCKMIA MONUTEXHUYECKUI YHUBepcuTeT» (TT1Y)

[lIxomna NrxeHnepHas 1koia HHPOPMAIIMOHHBIX TEXHOJIOTHI U pOOOTOTEXHUKHU
Hanpasnenue noarorosku (cnenuanbHocth) 09.04.01 MHpOpMaTHKa U BBIYUCIUTENbHAS
TEXHUKA
YpoBens obpazoBanus Marucrparypa
Otnenenne mkoisl (HOLL) Otaenenre nHGOPMAIIMOHHBIX TEXHOJIOTHI
Ilepuon BbINIOIHEHUS (ocennutit / Becennuit cemectp 2021 /2022 yyebHOro roaa)

®dopma npeacTaBIeHus: padOTHI:

BKP maructpa

(BKP 6akanaBpa/ BKP cnermanucra/ BKP marncrpa)

KAJIEHJIAPHBIN PEUTUHI -TIIVIAH
BBbINOJIHEHH S BBIYCKHOI KBATU(UKAIMOHHONH padoThI
OO6yuaromierocs:

I'pynna (0]5 (0]

8BMO01 Bunsikuna ['neba Uropesuua

Tema paboThI:

Pa3paborka Moay/asi MHTerpauMu [Jisi HACTOJBHOro mnpujoxkenns ManyCam kKoMmnaHuH
"TomckCo¢dt'" Ha ocHoBe BHyTpeHHero API Integration module development for ManyCam
desktop application of TomskSoft company based on the internal API

Cpok cauu CTYJIEHTOM BBITIOJHEHHON paOOTHI: 01.06.2021
Jdara HaspaHnue pa3gena (moay.as) / MakcuMasbHbIit
KOHTPOJISI BHA padoThl (McCIeJ0BaHNS) 0aJ11 paszaena (MOLyJis)
01.06.2021 HccnenoBanue mpeaMeTHOM o01acTu 20
01.06.2021 PazpaboTka apXUTEKTYpHI JUIsl pa3padaThiBAEMOT0 MOIYJIS 20
01.06.2021 [IpoekTupoBaHue U peann3anus IPpOrpaMMHOIO MOIYJIS 20
01.06.2021 TectupoBaHue MPOrpaMMHOTO MOJYJIsS 10
01.06.2021 JIOKYMEHTHPOBaHUE IPOTPAMMHOIO MOJLYJISI 10
01.06.2021 @DUHAHCOBBIN MEHEKMEHT, pecypcor(EeKTUBHOCTD U 10
pecypcocOepekeHne
01.06.2021 CorunanbHast OTBETCTBEHHOCTD 10
COCTABUNI:
PykoBoautear BKP
JloKHOCTH (115 (0] ‘Yuenasi cTeneHb, TMoanuch JlaTta
3BaHHE
Jouent OUT UIINUTP Koueryposa E.A. K.T.H., IOLEHT
COI'VIACOBAHO:
PykoBoauteas OOII
Jlo/zkHOCTH [01% (0] YuyeHnas cTeneHb, IToanucn JlaTa
3BaHHE
Houent OUT ULLIUTP Koueryposa E.A. K.T.H., JOLEHT
Oo0yuaromuiics



I'pynna

DUO

IMoanucn

Jlata

8BMO1

Bunsikun ['ne6 UropeBuu




_ 3AJIAHHME JUISI PA3JEJIA
«®AHAHCOBBI MEHEUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPE/KEHUME»
Crynenry:
I'pynna [25(0]
8BMO1 Bunsxuny ['neby Uropesnuy
MIkonaa Hn:xkeHepHas K01 Otaenenune mkoas (HOLL) Otaenenue HHGOPMAIUOHHBIX

HHGOPMALMOHHBIX TEXHOJIOTUH 1
POGOTOTEXHHKH

TEXHOJIOTUH

YposeHnb 00pa3oBaHus

Maructp

Hanpasienue/cnenuajbHOCTh

09.04.01 Wndopmatrka u
BBIUHCIIMTEIIbHAS TEXHUKA

Hcxoanbie nanuble K pazgeny «OHHAHCOBBII MeHEIKMEHT, pecypco3¢d(PeKTHBHOCTE H pecypcocOepeskeHne»

1. Cmoumocmo pecypcoe Hayunozo uccaedoganus (HH): Bromker mpoekta — He Oomee 250000 py0., B T.u.
MamepuarbHO-mexHu4ecKux, SHepeemueckux, 3aTpatsl IO oIwIaTe Tpyaa — He 6oxee 150000 pyo.
QuHancosvIX, UHPOPMAYUOHHBIX U UYeT08eYECKUX CronMOCTh MaTEepHaNbHBIX W HWHTEIUICKTYaIbHBIX

PECYPCOB  ONpENesulach COTIACHO IpEeUCKypaHTaM
KOMITaHUHI
Oxunan cryaenTa-nporpammucta — 25000 p.

2. Hopmbl u Hopmamussl pacxo008aHUs pecypcos 3HadycHNE TTOKa3aTess HHTETPaTbHOM

pecypcoaddekTuBHOCTH — HE MEHEe ... 0aIJIOB U3 ...
Haknagnsie pacxosst 16 %;

Paitonnsiii koadduipent 30%;

Hopwma amopTuzanmu [I9BM 33,33%);

Hopwma amopTuzanuu 110 20%

3. chonwyezwaﬂ cucmema HaﬂOZOO6]ZOJiC€HMﬂ, cmaeku
HAJ102086, 0mlluCJZeHl/l1/7, ()uCKOHmupoeanz u er()umoeaﬁuﬂ

Koadduuuenr  oruucnenuit  Ha
BHeOwmKeTHBIC oHabl 30%

BBITIIATHI BO

IlepeyeHs BONPOCOB, MOJJIEKALIINX HCCIEA0BAHNIO, TPOEKTHPOBAHUIO U Pa3padoTKe:

HTH

1. OMEHKCI KOMMepUYeCcKoco U UHHOBAYUOHHO20 nomernyuaia

AHnanuz nomeHyuaibHblx nompebumenei pesyibmamos
uccnedosanus; AHAIU3 KOHKYDEHMHLIX MeXHUUeCKUXx
pewenuii; FAST ananuz; SWOT ananus; Oyenxa
20MOBHOCIU NPOEKINA K KOMMePYUAIU3ayuu

2. Pa3pa60mz<a ycmaea HAy4YHO-mMexHu4ecKoco npoexkma

Llenu u pesynemamoe npoexma, Opzanuzayuonnas
CMpYKmMypa npoexma,

aghpexmugnocmu

3. IInanuposanue npoyecca ynpasnenus HTU: cmpykmypa u | Cmpykmypa pabom; Ilian npoexma; Broodocem
epaghuk npogedenus, 0I00ACem, pUCKU U OP2AHU3AYUS Hayunozo uccredosanus, Pucku npoexma;
3aKYNoK

4. Onpeodenenue pecypcHoil, QuHAHCOBOI, IKOHOMUYECKOU Abconromnuas agpgpexmusrHocmo uccred08aHus,

Cpasnumenvras 3¢hpexmugnocms ucciedosanus,

Ilepeuenb rpadpuuecKOro MaTepualIa (¢ MOUHbLIM YKA3AHUEM 00SA3AMENbHBIX Yepmedicell):

1
2
3
4. Mampuya SWOT
5
6
7

. CeZMeHmupoeaHue PbIHKA

HomeHuuaﬂbele pucku

. «llopmpem» nompebumens pezyrnomamos HTH

. I'pagux nposedenus u 6100xcem HTU

. Ol,;eHKa KOHKypeHmocnoco6H00mu mexyuquKuxpemeHuﬁ

. Oyenxka pecypchotl, purarcogoll u s3KoHomuyeckou sppexmusnocmu HTH

Jara Bpigaun 3a1anus 1Jis1 pa3jena 1no JuHeliHOMY rpaduky

3aganue BbIAAJ KOHCYJBTAHT:

Jlo/zkHOCTH [01% (0] Yuenas creneHb, IToanucn Jara
3BaHHUE
IMpodeccop OCT'H LIBUIIT Kuponxun Cepreit J-p. OKOH. HayK
TITY AJleKcaHApOBUY
38[[3Hl/le le/IHﬂ.H K UCITIOJITHECHU IO CTy}]eHT:
I'pynna (0] 7 (0] Hoanuch Jara
8BMO1 Bunskun ['me6 UropeBny




3AJJAHME JIJISI PA3JIEJIA
«COIMAJILHASI OTBETCTBEHHOCTb»

CryzeHry:
I'pynna DPUO
8BMO1 Bumsikuny ['neby Uropepuay
Ixosa HuxenepHas mKosa Otaenenne Otaenenne MHPOPMALMOHHBIX TEXHOJIOTUI
HH(OPMANMOHHBIX TEXHOJIOTHH U (HOL)
POGOTOTEXHUKH
Yposenn MarucTparypa Hanpasaenne/ | (09,04.01 HNudopmaruka |
o0pa3oBaHus CHenHaabHOCTh
BBIYUCINTC/IbHAA TEXHUKA

Tema BKP:

Pa3paboTrka MoayJisi MHTErpanuu AJs HACTOJIbLHOT0 nNpuiao:kennsi ManyCam KoMIaHuu
"TomckCo¢1'" Ha ocHoBe BHyTpeHHero API Integration module development for
ManyCam desktop application of TomskSoft company based on the internal API

HcxoaHblie JaHHBIE K pasaeay «ConuanbHasi 0TBETCTBEHHOCThY .

Beenenue

XapakTepucTrKa 00bEeKTa HCCIIeJOBAHMS
(BemecTBO, MaTepua, IpuOOp, aIrOPUTM,
METOJMKa) U 00JaCTH eT0 MPUMEHEHHS.

Onucanne paboueii 30HHI (pabouero
MeCTa) MpH pa3padOoTKe MPOEKTHOTO
PELICHUS/TIPU SKCIUTyaTaIin

OO6BeKT uccenoBanus: Moayib HHTETPALUH IS
HacTosbHOTO npuioxeHus «ManyCamy»

OO0nacTh NpUMEHEHNUs: HHPOPMAIIMOHHBIE CUCTEMBI
Pabouast 30Ha: oduc

Pa3mepsl nomereHus :6*8m

TexHn4yecKue napamMeTpbl MOMEIICHHUS:

LleHTpasbHOE OTOIUICHUE, ECTECTBEHHAS HENPUHY IUTEIIbHAS
BEHTHJLILIUS, OCBEILCHUE HCKYCCTBEHHOE B BHIC
JFOMHHECIICHTHBIX JIAMIT M €CTECTBEHHOE (2 OKHa pa3MepoM
1,5%2m)

KonmuecTBO 1 HAMMEHOBaHUE 000pYIOBaHHS paboyei
30HBI: IEPCOHAILHBIE KOMIBIOTEP B KOJIMUECTBE 3 IITYK
PaGouue nporneccel, CBA3aHHbIE ¢ 00BEKTOM UCCIIEIOBaHUS,
OCyILIECTBILIONIMECS B pabouel 30He:

Pa3paboTKa IPUIOKEHUS C UCTIOIB30BaHUEM KOMIIBIOTEPa

[TepeyeHb BOMPOCOB, MOUISKAIIMX HCCIACIOBAHHIO, TPOCKTUPOBAHHIO M Pa3pabOTKe:

1. IIpaBoBbIe H OPraHU3aLHOHHbIE BONPOCHI
obecneyeHus 6€30MACHOCTH NPH
pa3padoTKe NPOEKTHOI0 PelIeHNs
CrenraibHbIe (XapaKTepHbIe IPH
9KCILTyaTaluu 00BbEKTa UCCIEJOBAHMU,
NPOEKTHPYEMOH paboueil 30HbI) MPAaBOBbIE
HOPMBI TPYAOBOI'O 3aKOHO/IATEIIbCTBA,;

OpraHU3allMOHHBIE MEPOIIPUATHS IPU
KOMITOHOBKE paboyieii 30HBI.

Tpynosoii konekc Poccuiickoit @eaepanun oT
30.12.2001 N 197-®3 (pex. ot 09.03.2021);
I'OCT 12.0.003-2015 OmacHele U BpeIHbIE
MPOM3BOACTBeHHBIE (hakTophl. Kimaccuduxkarmst.
[lepeueHb OMacHBIX U BPETHBIX (PAKTOPOB.
CanllnH 1.2.3685-21 I'urueHn4eckre HOpMaTHBBI
1 TpeOoBaHus K o0ecrieueHHI0 0€30I1aCHOCTH U
(nnn) Ge3BpeMHOCTH IS YeloBeKa (pakTopos
cpensl oouTaHus,

CII52.13330.2016 EctectBenHoe u
HCKYCCTBEHHOE OCBEIICHUE. AKTyaln3upOBaHHAS
penakius CHull 23-05-95,

I'OCT 12.1.003-83 Cucrema cTaHIapTOB
6e3onacHoctu Tpyaa (CCBT). Ilym. Obuue
TpeGoBaHUsI 6E30MACHOCTH.

Pabouee MecTo npy BBHIIONHEHUH Pa0OT B
MIOJIOKECHUU CUJIS JIOJDKHO COOTBETCTBOBATH
tpedoBanusam 'OCT 12.2.032-78.

TOMU P-45-084-01 «TunoBast HHCTPYKIHS TIO
oXpaHe TpyAa npu paboTe Ha NepCOHATEHOM
KOMITBIOTEPE,

I'OCT 12.1.030-81 Cucrema ctaHIapTOB
6e3onacHoctu Tpyna (CCBT).
OneKkTpo0e30MacHOCTh. 3alUTHOE 3a3eMIICHHE.
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3anyneHue.

— T'OCT 12.1.038-82 CucreMa cTaHIapTOB
6esomacuoctyu Tpyna (CCBT).
Onektpobe3onacHocTs. [IpenensHo nomycTumbie
3HAYEHUS HANPSHKCHUH MPUKOCHOBEHUS U TOKOB,

— T'OCT 12.1.004-91 Cucrema crangapTOoB
6e3omacuoctu Tpyna (CCBT). [loxapHas
6e3omacuocts. O0IHE TpeboBaHMs/

— T'OCT 17.4.3.04-85 Oxpana npupozast (CCOII).
[Toussl. O61mMe TpeOOBaHUS K KOHTPOJIIO U OXpaHe
OT 3arpsi3HEHUS/

2. IlpomsBoacTBeHHasi 0€30MACHOCTH NPH

pa3padoTKe NPOEKTHOI0 pPelleH s :

— AHanu3 BBIIBICHHBIX BPEIHBIX M OMACHBIX
IIPOM3BOJCTBEHHBIX (hPaKTOPOB

— Pacuer ypoBHS 0macHOTO WM BPEAHOTO
MIPOM3BOACTBEHHOTO (pakTopa

Bpenubie paxrops:
—  HEeJOCTaToYHas OCBEIEHHOCTH pabodei 30HbI;
OTCYTCTBHUE UM HEOCTATOK €CTECTBEHHOTO CBETA;
—  TOBBILIEHHBII yPOBEHD IIyMa;
—  TOBBILIEHHBII YPOBEHb DIIEKTPOMATHUTHBIX
U3JTy4YEHUH;
—  TOBBIIIEHHAs HANPSHXKEHHOCTH 3JEKTPHUUECKOTO MO,
—  TOBBIIICHHAS WX MOHIKEHHAs BIAKHOCTh BO3yXa;
—  CTaTUYECKHUE Meperpy3Ky,;
OmnacHble (aKTophl:
—  3JexTpuueckuil Tok (ucrounukom apisercs 11K);
—  KOPOTKOE€ 3aMbIKaHUE;
—  CcTaTMYecKoe JIeKTPUYECTBO;
Tpebyemble cpecTBa KOJUICKTUBHON M HHIUBUAYATbHON
3alIUTHI OT BBISBICHHBIX ()AKTOPOB:
HayUIHUKH, YCTPOMCTBA JUIs BEHTWIIIMM U OYHUCTKHU
BO3/1yXa, HCTOYHHKH CBETa, YCTPOICTBa yIaBIMBaHUSI U

OUYUCTKHU BO3JyXa U JKUIAKOCTEH;
PacueT: NOBBIICHHBIN YPOBEHB IIIlyMa

3. Jkonornveckas 0e30MaCHOCTh PH
pa3padoTKe NPOEKTHOI'0 peleHus

BosneiictBue oowekta Ha atMochepy, ruapocdepy,
CENIUTEOHYIO 30HY HE ITPOUCXO/IHT.

B pabote npoBenén anann3 BO3AeHCTBUS Ha
mutochepy (0OpazoBaHHE OTXOJIOB IPHU BBIXOJIE U3
ctpos 1K, BOZHUKHOBEHHS OTXOOB MPH MI€YaTH U
YTHIIU3ALMH JIAMIT).

4. Be30nacHOCTD B Ype3BbIYANHBIX
CUTYalMsX NPH pa3padoTKe MPOEKTHOTO
perenust

Bosmoxnsie UC:

[Ipupoansie kaTacTpodbl, HaPUMEp, yparaH
I'eonornueckue Bo3neHCTBHS (3eMIIETPSCEHUS,
OITOJI3HU, 00BAJIBI,

pOBaJIbl TEPPUTOPUU U T.1.);

TexHoreHHble aBapu (moxap)

Haubonee tunuunas YC: noxap

JlaTa BbIIa4u 3a1aHMA 1J19 pa3jielia mo JUHEeHHOMY rpaguKy |

3agaHue BbIIAJ KOHCYJIbTAHT:

Jlo/zkHOCTH DoUo0 Yu4enas crenenb, IToanucn Jara
3BaHHUE
[Tpodeccop OO ®enopenko Omibra JHoxTop
HIBUIT IOpreBHa MEIUIINHCKUX
HAYK
3aaHue NPUHSJ K MCIIOJTHEHUIO CTY/JACHT:
I'pynna DPUO Hoanuch Harta
8BMO1 Bunskun I'ne6 Uropesuu
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PED®EPAT

Beimycknas kBanmudukanuonnas padora 97 c., 22 puc., 27 Tabmn., 38
UCTOYHUKOB.

KuarwueBsble cioBa: JavaScript, WebSocket, SDK, nneoxondepenius,

MOAYJIb UHTErpalnu, OMOINOTEKA, MOTYIBHOE TECTUPOBAHUE.

O0beKTOM HcCIe0BAHMA ABJISAETCH MOIYJb JUIsI MHTErpaluu (PyHKIUN
APl mporpammuoro komiuiekca ManyCam B CTOpPOHHHE HAcTOJbHbIE U BeEO-
PUIIOKEHUS.

Hean padoTbl: CIPOCKTUPOBATH U pa3pabOTaTh MOIYJIb IJisi UHTETpaIuu
dbynkuuii APl nporpammuoro komruiekca ManyCam B CTOpOHHUE HACTOJIbHBIE U
BEO-TIPHIIOKEHUSI.

B npouecce ucceaoBaHuA MPOBOAWICH AaHAIU3 MPEIMETHOM 00J1acTH,
MIPOEKTUPOBAHNE MOJTYJIS.

B  pe3yabtare  mcciaexoBaHusi  pa3pa0oTaH,  NIPOTECTHPOBAH,
3aJIOKYMEHTHUPOBAH MOJIYJIb JIJIsl MPOrpaMMHOro komruiekca ManyCam koMIaHuu
«TomckCod».

CreneHb BHeAPeHUsI: BHEPEH, HAXOAUTCS B OOLIEM JIOCTYIIE.

ObsacTh npuMeHeHust: 3aKka3uyuku komnaHuu « TomckCodty.

JKkoHOMUYeCKasA IPPeKTUBHOCTH/3HAYUMOCTHL PadOThI: pa3paboTka
SIBJISICTCS DKOHOMHYECKH 3(PHEKTUBHOM.

B O0yaymem mianupyercst paciimpeHue (yHKIHOHAIBHOCTH CO3JaHHOTO

MOAYJIL U €T0 COIIPOBOKACHUC.
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Introduction

Nowadays video communication is becoming one of the main ways of
interaction between people. The most popular of it is video conferencing, which is
used for:

— distant study;

— distant work;

— emergency situations;

— reducing travel expenses in geographically distributed organizations;
— improving the efficiency of remote communication;

— telemedicine, etc.

Video communication software uses a limited set of video sources, among
them are a webcam and screen sharing. However, there are many other sources, such
as: IP cameras, presentations, games and applications, statistical images and others.
This problem is solved by third-party enterprise software. One such software
package is ManyCam. This is an application developed by TomskSoft. It allows
users, conducting remote lectures and broadcasting on streaming platforms, to apply
video conferencing for upgrading video streams.

ManyCam has a user interface (Ul) that suits for most user’s needs.
However, some customers need to embed ManyCam features into their software
programs. For this reason, the application is personally integrated into other systems.
Such integration is made by TomskSoft developers, who makes the API. It takes
much time and resources.

In order to solve this problem, it was decided to create a documented open-
source SDK, i.e., a set of software development tools in one package. The SDK will
allow other developers to independently create applications based on the internal
API of ManyCam software.

The tasks of this work are to create an SDK for the software application

ManyCam, unit testing, documentation and further support.
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The purpose of this work is to design and develop integration module for
ManyCam API functions that can be implemented into third-party desktop and web

applications.
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List of definitions

API (Application Programming Interface) — a description of the ways (a set
of classes, procedures, functions, structures or constants) in which one computer
program can interact with another program [1].

CRUD (create, read, update, delete) — an acronym for the four basic
functions used when working with data.

CSS (Cascading Style Sheets) — a formal language for describing the markup
of web documents [3].

GET — method that is used to request the content of the specified resource.

Git — a free and open-source distributed version control system designed to
handle any project, from small to very large, quickly and efficiently [27].

GitHub — is a provider of Internet hosting for software development and
version control using Git. It offers the distributed version control and source code
management (SCM) functionality of Git, plus its own features. It provides access
control and several collaboration features such as bug tracking, feature requests, task
management, continuous integration, and wikis for every project [6].

HTML (HyperText Markup Language) — standardized markup language for
documents on the World Wide Web [7].

HTTP (HyperText Transfer Protocol) — is an application layer protocol in
the Internet protocol suite model for distributed, collaborative, hypermedia
information systems [8].

JavaScript (JS) — is a programming language that is one of the core
technologies of the World Wide Web, alongside HTML and CSS [5].

NPM (Node Package Manager) — package manager included with Node.js.

Node.js — is a JavaScript runtime built on Chrome's V8 JavaScript engine
[10].

POST — a method that is used to pass user data to a given resource.

SDK (Software Development Kit) — is a set of software development tools

for communication with API in one installable package [11].

17



Ul (User Interface) — it is the way a user interacts with a product, service, or
service.

Web Application — application software that runs on a web browser, unlike
software programs that run locally and natively on the operating system (OS) of the
device. Web applications are delivered on the World Wide Web to users with an
active network connection [14].

Web server — a server that accepts HT TP requests from clients, usually web
browsers, and provides them with HTTP responses, usually along with an HTML
page, image, file, media stream, or other data.

OOP (object-oriented programming) — programming methodology based on
representing a program as a set of objects, each of which is an instance of a certain
class, and classes form an inheritance hierarchy [33].

@peiimBopk — set of templates for the software platform that define the
structure of the software system.

Singleton pattern — a creational design pattern that lets you ensure that a class
has only one instance, while providing a global access point to this instance [13].

Builder pattern — a creational design pattern that lets you construct complex
objects step by step. The pattern allows you to produce different types and

representations of an object using the same construction code [2].
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1. Subject area analysis

A video conference is a communication session between two users or a group
of users, regardless of their location.

Various peripheral equipment is used to provide participants with sound and
video: cameras, screens, microphones, headsets. Modern video and audio codecs,
specialized network protocols, various signal processing algorithms make it possible
to achieve high-quality communication on almost any communication channel.

Videoconferencing is used as a tool to make decisions in various situation:
in emergency situations; to reduce travel expenses in geographically distributed
organizations; to improve communication efficiency; to conduct trials with remote
participation of convicts; as one of the elements of telemedicine and distance
learning technologies.

In many government and commercial organizations, video conferencing
brings great results and maximum efficiency, for example:

— reduces travel time and associated costs;

— accelerates decision-making processes in emergency situations;

— reduces the time for consideration of cases in courts;

— increases general work productivity;

— resolves personnel issues and social situations;

— allows you to make more informed decisions by bringing in additional
experts as needed.

Often, during a video conference, it is necessary to demonstrate various
media data. In this case video conferencing software allows user to share screen or
its individual windows, but usually nothing more. However, there are many other
video sources such as IP cameras, presentations, games and applications, statistical
images and others. This problem is solved by third-party enterprise software. One of

such programs is the ManyCam system developed by TomskSoft.
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1.1. ManyCam application

ManyCam is the go-to live streaming software and virtual camera that allows
you to deliver professional live videos on any streaming platform, video
conferencing app, and distance learning tool. This software allows to use multiple
cameras and other video sources such as mobile devices, presentations, IP cameras,
games. Also, user has opportunity to use virtual backgrounds, add new video layers
and scenes, broadcast the desktop and much more.

The following describes the ManyCam application, its main functions and

how it works.

ManyCam application user interface is shown on Figure 1.

Figure 1 — ManyCam main window

There are 4 red squares on this figure:
1. Video output (preset).
2. Panel for creating and selecting scenes (presets).

3. Control panel for layers in presets.
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4. Video source selection panel.

The maximum number of presets is 24. Presets can contain the number of
layers, limited by system resources. The more layers, the more CPU, GPU, RAM
are loaded. User has an opportunity to load one of completely different resources
into the layer. It is allowed to use following video sources:

1. Webcam.
Display screen.
Video game.
IP camera.
Mobile device.
Media files.
Power Point presentation.
PDF file.
Video from the Internet.
10.Filling the background.
11.RTMP Server.
12.NDI input.

Therefore, user can create preset that fits his needs. An example of a preset

© O N o gk~ W N

with different layers is shown in Figure 2.
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FIAQHUPYEMbIE NOKA3ATEAM

MS Visio

12

Figure 2 — Layers example

Following layers are numbered in the figure:
1. Translation of the application window.
2. PowerPoint presentation.
3. Webcam.
4. YouTube video.
Further, in order to use the resulting video, for example, in Zoom, user needs

to select «ManyCam Virtual Webcamy from the list of cameras in application.

1.2. APl u SDK

API (application programming interface) is a set of protocols and tools that
provide data exchange between different components of information systems [12].

When the software application provides an API, then third-party developers
have the opportunity to use and embed the modules of this application into new

software.
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SDK [11] (software development kit) is a set of software development tools
in one installable library. The SDK solves a larger problem: not only to provide data
exchange between the application and third-party infrastructure, but to implement a
full-fledged process. It can contain components for receiving user data, secure
processing and storage, changing states [12].

The SDK usually contains supporting code, extensive documentation. Also,
it can use several APIs. This is not only an interface for working with the system,
but a complete set of tools for implementing some business logic. The SDK interacts
with the application's APl and is a layer between the third-party application and the
API. Companies create SDKs in order to make development much easier for third-
party developers. It allows them to solve their problems through abstraction not
diving into the code.

SDKs are mainly used for developing applications on a specific platform.
For example, developing Android applications that run on the Java platform requires
a Java Development Kit; for iOS applications — iOS SDK; for the Universal
Windows Platform — .NET Framework SDK.

1.3. Software development tools choice

The ManyCam software application is a desktop application for the end user.
That means that relationships between TomskSoft company and clients described as
Business to Consumer (B2C). The program has a graphical interface that suits the
needs of most users. However, some customers need to embed ManyCam features
into their applications. Thus, the relationships between the client and the customer
become Business to Business (B2B) level.

For this reason, the application is personally integrated into other systems.
Such integration requires developers of the company who are engaged in API
development. Integration takes a long time and consumes company resources. To
solve this problem, it was decided to create an open-source documented SDK.

Implemented SDK should match following requirements:
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1.

3.

ManyCam provides an APl based on the WebSocket protocol. This
protocol enables persistent connection and two-way communication
between ManyCam and third-party applications. Therefore, the
chosen programming language must have support for the WebSocket
protocol.

Basically, most of integrations are done primarily in web applications,
that is why chosen technology stack must be web-oriented.

In addition, support in desktop applications is required.

To fulfil these requirements, it was decided to use JavaScript programming

language. This choice is based on following factors:

1.

JavaScript has the most widespread use in web applications.

2. Itis possible to develop desktop applications using JavaScript.
3.
4

. There are convenient ways of publishing implemented solution in the

The language has native browser support for the WebSocket protocol.

Internet.

Node.js is required for building and testing the SDK.

GitHub will be used to control and facilitate development.

Versions will be published under the MIT license in the free NPM package

manager.

Selected development tools will be explained in next sections.

1.3.1. WebSocket

The WebSocket protocol provides the ability to exchange data between a

browser and a server over a persistent connection. Data is transmitted through it in

both directions in the form of packets, without breaking the connection and
additional HTTP requests [9].

There is a big amount of control commands from the client and events from

the server. This also requires a duplex connection. For this reason, the WebSocket

protocol was chosen.
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To open a web socket connection in JavaScript, it is needed to create a

WebSocket object by specifying the ws url:

‘let socket =

new WebSocket("ws://*url*");

Once the WebSocket object is created, you can listen for its events. There

are only 4 of them:

1. Open — connection is established.

2. Message — receive server’s answer.

3. Error — receive server’s answer error.

4. Close — the connection is closed.

After the object is created, it starts to establish a connection.

To establish it, client and the server make a handshake over the HTTP

protocol. After the connection is established, client and server start working over the

WebSocket protocol, which is no longer HTTP (Figure 3).

Client

Server

Initial handshake

v

Figure 3 — WebSocket protocol

1.3.2. JavaScript

JavaScript [29] is a high-level, often just-in-time compiled language. It has

dynamic typing and prototype-based object-orientation.

Structurally, JavaScript can be represented as a union of three clearly

distinguishable parts:

— core (ECMAScript);
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— Browser Object Model or BOM,;
— Document Object Model or DOM.

The browser object model and document object model are not supported in
non-browser JavaScript environments.

Only the browser object model supports the WebSocket protocol. Therefore,
to develop desktop applications, it’s required to install special libraries that
implement WebSocket protocol. This is one of the reasons for choosing this
programming language. Another important factor is the widespread use of the

language in web development.

1.3.3. Node.js and NPM

Node.js [30] is a JavaScript language interpreter. Node.js is a C++
application that takes JavaScript as input and executes it.

A Node.js package is one or more JavaScript files that represent some kind
of library or tool.

NPM (node package manager) is a standard package manager that is
automatically installed with Node.js. It is used to download packages from the npm
cloud server, or to upload packages to these servers.

Once NPM initiated in the project there is the package.json file in root project
directory. The package.json file contains information about the application: name,
version, dependencies, etc. Any directory that contains this file is interpreted as a

Node.js package.

1.3.4. Webpack

For building a project, it is important to have a project builder. It automates
the routine tasks of building a project into a single file. For these purposes, Webpack
was chosen, as it is a powerful and flexible tool that allows to compile JavaScript
modules into a single JS file.

With a large number of files, it creates a single file (or several files) to run

the application.
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In this case, Webpack is used to create two builds: one for the browser and

one for the server, as each runtime is different.
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2. SDK design

An important step in software development is the design of the future
software architecture. It does not matter if it is a library or a large distributed system
— design is necessary for the successful implementation and development of the
project.

The right system architecture allows to achieve required development goals:

availability, fault tolerance, scalability, ease of maintenance and support.

2.1. Architecture of system components interaction

The architecture of ManyCam software is shown in Figure 4.

ManyC amJ

User Interface

Commands
Events

ManyCam
Core ——\ideo strean

Video conferencing
software

1

Figure 4 — ManyCam architecture

The system contains a kernel that processes user interface commands and
signals back to the interface when certain events occur. The system processes all
video sources defined by the user and generates a video stream that can be used in
video conferences.

Also, for integration into other systems, ManyCam provides a programming
interface through which it is possible to interact with the application.

Communication is based on the WebSocket protocol.
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The SDK implements an internal APl and provides a set of tools for
developing a third-party application. The complete architecture of the software

package is shown in Figure 5.

I'-ﬂan}-CamJ

User Interface

Commands

=

Egr?cam L ideo stream—— Video conferencing
T software

[

Y

Internal API

A

WebSocket
connection

User i}
system
% SDK

Commands
Events

User
application

Figure 5 — Full system architecture

2.2. Functional requiremnts

The ManyCam software can be used by users with and without an activated
subscription. In the second case, the set of application features is limited. Therefore,
the internal API has the same limitations. Thereby, 2 roles were created: user and

user with a subscription.
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Functional requirements are divided into general and user with subscription
requirements.

General requirements:

1. Ability to connect to the API.

Ability to log in.
Ability to log out of the system.
Exit the application.
Get the state of the application (hidden / open).
Show application window.
Hide the application window.

Get a list of available cameras.

© © N o g B~ w DN

Get a list of available resources.
10.Get the current preset.
11.Get layer preset.
12.Make the preset active.
13.Make the layer active.

User with subscription requirements:
1. Create a preset.

Edit preset.

Delete preset.

Clear preset.

Get the state of the preset.

Get a list of available video resolutions.

Get current video resolution.

Set permission.

© 0o N o g~ wb

Create a screenshot.
10.Create layer.
11.Edit layer.
12.Remove layer.

13.Listen to an event that fires if the preset has been edited.
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14.Listen to an event that fires if the preset has been changed.

15.Listen to an event that fires when the subscription changes.

16.Listen to an event that fires on log in/log out.

17.Listen to an event that is triggered if motion is detected on the preset.

18.Listen to an event that fires if an error occurs.

2.3. Use cases

Based on the functional requirements, a use case diagrams were built (Figure
6, Figure 7).

Quuit app

Get current layer

‘ Hide app
@

" Get current preset

Make layer active

Get web-cams list

Make preset active

oo
User with
subscription

Make snapshot On preset changed

Get resolutions

Set resolutions

On motion detected

Figure 6 — Use case diagram: general and for user with subscription
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A user and a user with subscription share some functionality. All users can
get lists of video resources to output, application states, current preset and layer, as

well as switch between layers and presets, hide the application and exit it and etc.

User with o
o subscription F

‘. 'I
{{extend}\} =<include==

=
=zjnclude==
................ Delete

<<|nclude>> i <<gxtend>>

&’ <<|nu:|ude>> ' o
{{exten d==
Delete

Figure 7 — Use case diagram: Preset and Layer CRUD operations

A subscribed user has access to all general functions, CRUD operations with

presets and layers, all kind of events, take screenshots, get all kind of lists.

2.4. Activity and Sequence Diagrams

There is an activity diagram [26] that represents communication between

third-party application using SDK and ManyCam software (Figure 8).

32



User with subscription Create preset page Library API server ManyCam app

Enter
parameters

Parameters
are correct
N,
DY
Yes

Create layer
instance with
parameters

Create preset
instance with
layer parameter

Ye: No
Return error Has errors Show/do
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Show error
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Return data

v

Show success
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Figure 8 — Activity diagram

The diagram shows the process of creating a preset using the SDK library.

The process activator is the user with the subscription. First, user enters
parameters for future preset: preset parameters (type, number of presets) and layer
parameters (video sources, video resolution, crop, rotate, size and position). The
SDK checks parameters for the correctness and if all parameters are valid it creates
Preset object with layers. Then using this object SDK make and API query to create
a preset. Next SDK gets data with creation status and process it. Finally, user gets a
notification if creation is successful or not.

The sequence diagram (Figure 9) describes the process of a user subscribing

to the "Movement detected" event.

33



>0

® @

Events Library AP ManyCam
page i senver application

=
€n
18]
=

1. Choose action X
to execute |

2. Pass callback methu}dh

i
i
i
i
i
i
3. Pass data actionto AP1
g

4. Subscribe on event

5. Return status data

6. Return status data

L 7 Retum status data MEsessmaammmammnm e nmmnd & Return mation
detected data
9. Return motion
detected data
10. Execute

callback method

F Y

11. Relumn executed
method data

R e T L

Figure 9 — Sequence diagram

After the user initiates process third-party application subscribe to the library
event with callback function. This function will be called after the event fires. Then
SDK subscribes to API event. SDK subscribes on application event and returns
status data to SDK then to the user. API server listens to the application events and
when it fires return event’s data to API server then to the SDK. SDK executes
callback function and return its data to the user. It's a cyclical process — application

will listen to the event until the user unsubscribes or connection is lost.
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3. SDK development

Before creating the SDK, similar projects on GitHub were explored. There

are some architectural implementations and solutions that fit this work.

3.1. Analysis of similar implementations

There are two implementations on GitHub that use same technologies:

1. Zoom Video SDK is a software module for embedding the functions
of the Zoom software package into web applications.
2. Kuzzle SDK is a software module that uses the WebSocket protocol.

Both libraries use the singleton design pattern: one instance of the class is
used to call methods, because it is necessary to maintain a connection with the API
server.

The libraries also use asynchronous function calls (Promises). This is an
important part of the implementation, since promises are needed so that code
execution does not stop when requests are made to the server.

The Kuzzle SDK library is based on the WebSocket protocol, the code
provides examples of connection, error and event handling.

Although the applications use similar development tools, they are not
analogous to the SDK under development.

Further development was carried out taking into account the above features.

3.2. Project setup

The public repository on GitHub has been initialized.
Next, npm was installed and configured. When the project was initialized,

the package.json file was created (Figure 10).
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E packagejson > ..

[T - LI T W o I - PN N

= e
[ I R v ]

13
14
15
16
17
13
19
28
21
22
23
24
25
26
27
23
29
3a
31
32
33
34
35
36
37
33
34
4a
41
432
43
44
45
46

“name": "manycam-sdk",

"version™: "1.8.8",

"description™: "SDK for ManyCam Websocket API",
"main”: "index.js",

"keywords": [
"manycam",
BN
"websocket”,
"node",
"browser”

Is

> Debug

"scriptsT: {
"buildProd”: “webpack --mode=production”,
"buildDev": "webpack --mode=development”,
"test": "jest ./test --noStackTrace”,
"doc": "jsdoc -c jsdoc.json -d docs/html”,
"docMD": "node createDocs.js”

s

“author®: “Gleb Vidyakin®,

"license™: "MIT",

"exclude™: [
"node_modules™
Is
"dependencies": {
"mds": "~2.3.8",
"ws": "A7.4.3"
s
"devDependencies": {
"@babel/core": "~7.12.17",

"@babel/plugin-proposal-class-properties™: "~7.12.13",

"@babel/plugin-transform-runtime": "~7.12.17",
"@babel/preset-env”: "~7.12.17",
"@babel/runtime": "~7.12.18",
"@types/jest": "~26.8.28",
"babel-loader": "~8.2.2",
"bufferutil™: "~4.8.3",
"clean-webpack-plugin™: "~3.8.8",
"jest": "~26.6.37,
"jsdoc-to-markdown™: "~7.8.8",
"utf-8-validate": "~5.8.4",
"webpack™: "~5.23.8",
"webpack-cli": "~4.5.8",
"webpack-merge”: "~5.7.3"

Figure 10 — Package.json file
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It specifies:

1. Title, project description, version, keywords, author's name and
license type — it will be used for publishing the package repository
project and visible to all users.

2. The entry point for the building is the main file, which contains all
modules of the library.

3. Scripts — functions for building, testing and documentation.

4. Project dependencies — other libraries for SDK development.

After initialization and during development, the listed dependencies were
installed. The dependency directory (node_modules) is not indexed by version

control.

3.3. Project build

The Webpack module is used to build the project. Building the project is
necessary for minifying the program code and transpiling it to support older versions
of the language.

According to the requirements, it is needed to make sure that the SDK can
work both on the server side (from Node.js) and on the client side (from the
browser).

The problem is that the browser has native support for the WebSocket
protocol. And in Node.js, support is provided through an additional library that only
works in a server environment. In this regard, it was decided to split the module into
two different builds.

The configuration file webpack.conf was created, which describes how to

build the project. Below is the code listing for this file.

const TerserPlugin = require("terser-webpack-plugin™);
const path = require("path");
const { merge } = require("webpack-merge");
const baseConfig = {
optimization: {

minimize: true,
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minimizer: [new TerserPlugin({ extractComments: false })],

¥
module: {
rules: [
{
test: /\.m?js$/,
exclude: /node_modules/,
type: "javascript/auto”,
resolve: {
fullySpecified: false,
¥
use: {
loader: "babel-loader",
¥
}s
1,
¥
output: {
path: path.resolve(__dirname, "dist"),
library: "ManyCamSDK",
libraryTarget: "umd",
¥

}s
const nodeConfig = merge(baseConfig, {
target: "node",
entry: "./index.js",
output: {
filename: "ManyCamNode.js",
¥
1
const browserConfig = merge(baseConfig, {
target: "web",
entry: "./index.js",
output: {
filename: "ManyCam.js",
¥
1

module.exports = [browserConfig];

Listing 1 — Webpack.conf file
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It contains configuration objects that contain the following fields:
1. Optimization — the output file will be minified to reduce weight.
2. Module — building rules are described here. In this case, the building
Is done using a transpiler that rewrites the code of the modern
Javascript standard (ES2015) to a later one.
3. nodeConfig and browserConfig — the entry point is index.js and the
exit point is filename. Two different assemblies are used for the server

and client parts.

3.4. Project structure

The structure of the project is shown in Figure 11.

v [ sIc

~ [mp controllers
P Basejs
B Layerjs
B Presets
<)

B Subscription,js

v @ core
B Corejs
B Queryjs
B QueryBuilder.js
B globals,js

B ManyCam.js

Figure 11 — Source structure

The core directory contains the main logic of the module. The
src/core/Core.js file contains the main algorithm for establishing a connection with
the API server, handling WebSocket protocol events. There are following events:

1. onerror — occurrence of a connection error.

2. onclose — closing the connection.

3. onopen — opening a connection.
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4. onmessage — receiving a message from the API server.

The first three events are used to notify the user of the state of the connection.

The fourth event processes the server response.

The API server accepts a specific message format. It should contain:

1. Action type.

2. Callback function for processing the server response.

3. Access key (optional, for a connection establishing).

4. Transferred data.

To create a request, the data above should be specified. To facilitate this

process, it was decided to use the Builder design pattern. Builder is a generative

programming pattern. It is used to create complex objects using a chain of methods:

‘someBuilder->setValueA(1)->setValueB(2)->build()

Listing 2 — Builder pattern chainig

This pattern was implemented in src/core/QueryBuilder.js file.

There is no need to remember parameters order and which type and structure

the data should have. Also, this approach allows you to create objects with only those

parameters that are needed for a particular request. This will allow the library to

easily scale as new requirements are added.

The src/controllers directory contains classes that represent the main entities

in the ManyCam program:

1.
2.
3.
4.
S.

Preset — working scene.

Layer — preset layer.

Source — video source.
Subscription — user subscription.

Resolution — video resolution.

These entities are needed for manipulations with presets and layers.

The src/globals.js file contains the data references used:

1.
2.

Names of video sources.
Names of possible colors for setting the background as a video source.
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below:

3. Names of transitions between presets.
4. Types of presets.
5. Types of commands to the API server, etc.

The index.js file is used to create bundle files with webpack. The listing is

const ManyCam = require("./src/ManyCam");
const Preset = require("./src/controllers/Preset");
const Layer = require("./src/controllers/Layer");
const Source = require("./src/controllers/Source");
const Subscription = require("./src/controllers/Subscription”);
const Resolution = require("./src/controllers/Resolution”);
const {
sources,
colors,
transitionTypes,
presetTypes,
} = require("./src/globals");

module.exports = {
ManyCam,
Preset,
Source,
Subscription,
Layer,
Resolution,
sources,
colors,
transitionTypes,

presetTypes,

}s

Listing 3 — Index.js file

It imports all the modules written during the development process.
1. ManyCam is the main module that implements the main class for
working with the API.
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2. Preset, Layer, Source, Subscription, Resolution, sources, colors,
transitionTypes, presetTypes — auxiliary functions and objects for
using the SDK.

3.5. Main methods

The src/ManyCam.js module is a class that contains methods that implement
all the declared functions of the ManyCam application API.

There are main ones:

1. connect() — connect to the WebSocket protocol;

login(account, password) — log in.
logout() — deauthorize.
exitApp() — exit the application.
showUlI() — show the application.
hideUI() — hide the application in the tray.
createPresetinstance() — create a preset object.

createLayerInstance() — create a layer object.
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getAvailableWebcams() — get a list of available cameras.
10.getApplicationSources() — get a list of available resources.
11.getUiState() — get the state of the application (hidden / open).
12.getPresetState(preset) — get preset state.
13.getVideoResolutions() — get a list of available video resolutions.
14.getCurrentResolution() — get current video resolution.
15.setVideoResolution(resolution) — set resolution.
16.getCurrentPreset() — get the current preset.
17.createPreset(preset) — create a preset from an object.
18.editPreset(preset) — edit preset.

19.deletePreset(preset) — delete preset.

20.clearPreset(preset) — clear preset.
21.makePresetActive(preset) — make the preset active.

22.saveSnapshot() — create a screenshot.
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23.createLayer(layer) — create a layer from an object.

24 .editLayer(layer) — edit layer.

25.deleteLayer(layer) — delete layer.

26.onMotionDetected(callback) — an event triggered if motion is detected
on the webcam.

27.onPresetChanged(callback) — event triggered if the preset has been
edited.

28.onError(callback) — an event that fires if an error occurs.

Below is a listing of the Connect() method:

connect() {
return new Promise((resolve, reject) => {
const md5Hash = md5(this.settings.access_key);
let query = new QueryBuilder(commands.request_for_access)
.setAccessKey(md5Hash)
.build();

if (this.opened()) {
this.query(query).then((data) => {
this.status = readyState.connected;
resolve(data);
3
} else {
this.on(events.opened, () => {
this.query(query).then((data) => {
this.status = readyState.connected;
resolve(data);
3
1

1)

Listing 4 — Connect method

This asynchronous function calculates an md5 hash based on the connection

settings. The next step is to connect to the server. If the handshake is successful (the
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hash sum is correct, no connection issures), then the WebSocket connection is

established and other SDK methods can be executed.

3.6. Unit testing

Unit testing is a process in programming that allows you to check the
correctness of individual modules of the source code of the program [31].

The idea is to write tests for each nontrivial function or method. This allows
to quickly check if another change of the code led to regressions. In other words, if
there is a new error in tested function it will be detected by unit testing. This
approach facilitates detection and elimination of such errors.

Testing is done using the Jest library [15].

Below is the listing of the function for testing the connection to the

WebSocket protocol.

describe("connect"”, () => {
test("should return true - successful connection"”, async () => {
let ManyCam = new ManyCam(settings);
await expect(ManyCam.connect()).resolves.toBeTruthy();
ManyCam.close();
1
1

describe("connected state"”, () => {
test("should check if ManyCam state is connected"”, async () => {
let ManyCam = new ManyCam(settings);
await ManyCam.connect();
expect(ManyCam.connected()).toBeTruthy();
ManyCam.close();
1
})s

Listing 5 — Connection testing functions

The describe method describes which element is being tested.

The test method describes the test itself and implements it.
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The expect method expects execution of a certain function to return a certain

result. If the result matches expectations, the test is passed.
After test is written, the jest command is run in the console and the test is

executed (Figure 12).

E: \Study\FRONTEND\TomskSoft\manycam-sdk-js_HUB>node "e:/Study/FRONTEND/TomskS
oft/manycam-sdk-js_HUB/node_modules/jest/bin/jest.js" "e:/Study/FRONTEND/Toms
kSoft/manycam-sdk-js_HUB/test/core/connection.test.js" -t "connect”
I test/core/connection.test.js (INNECEIIR)
connect
v should return true - successful connection (156 ms)
connected state
v should check if manycam state is connected (82 ms)

: 1 passed, 1 total
2 passed, 2 total
@ total
Iime: 20.934 s
Ran all test suites matching /e:\\Study\\FRONTEND\\TomskSoft\\manycam-sdk-js_
HUB\\test\\core\\connection.test.js/i with tests matching "connect”.

Figure 12 — Testing example

In this case both tests passed successfully.
The tests covered all external SDK functions. The result of all tests is shown

in Figure 13.
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v should throw on invalid time param (1 ms)
setVideoResolution

v should return true on valid resolutions (124 ms)
autolLaunchGame

v should return true on valid param (12 ms)

e ManyCam > Preset management > savelastImageOnMotionDetected > should retu
rn true on correct param

expect(received).resolves.toBeTruthy()

Received promise rejected instead of resolved
Rejected to value: [Error: Command "save motion_detected image" failed: t
here is no detected image]

fest Suites: 1 failed, 2 passed, 3 total
Tests: 1 failed, 60 passed, 61 total
Snapshots: @ total

Figure 13 — All tests

In this case, one test failed, because its performance depends on the
conditions of use of ManyCam, and it must be tested separately.
Testing coverage is shown in Figure 14.

83.23% Statements 263/316 60.92% Branches sa/s7 74.07% Functions ses1es  84.69% Lines 26e/307

Press n or j to go to the next uncovered block, b, p or k for the previous block.

File = Statements Branches Functions Lines

manycam-sdk-js_ HUB ] 100% 9/9 100% 0/0 100% 0/0 100% 9/9
manycam-sdk-js_HUB/src 79.7% | 106/133 52.5% @ 21/40 76.27% | 45/59 | 80.92%  106/131
manycam-sdk-js_HUB/src/controllers | [N | 82.35% 70/85 63.64% @ 14/22 58.33% | 14/24 | 82.93% 68/82
manycam-sdk-js_HUB/src/core 87.64% 78/89 72% | 18/25 84% | 21/25 | 90.59% 77/85

Figure 14 — Testing coverage

It shows that about 60% of functions were covered by unit testing. It will
help when SDK gets bigger.

46



3.7. Documentation

Documentation is an essential part of project success. Documentation helps
developers use the software.

A special library DocJS [28] is used to document a project.

The documentation of a project is done by commenting the code in a certain
way. An example of comments for documenting a class and a function is given in

the code listing below:

/**

* Main class containing control methods

*/
class ManyCam extends Core {
/**
* @param {Object} settings - Settings
* @param {string} settings.host - Host
* @param {string} settings.port - Port
* @param {string} settings.access _key - Access Key provided by
ManyCam

*/
constructor(settings) {
super(settings);

}
/**

* Connects to ManyCam API

* @returns {Promise<boolean>} Success of the command
*/

connect() { .. }

Listing 6 — Comments for documenting

Comments have a special format with the use of / and * symbols. The first
line is a description, then come following tags:

1. The @param tag allows you to specify the name (mandatory), type and
description of the function parameter. The syntax is as follows: @param {Type}

Name — Description. The type of the parameter must be a built-in JavaScript type.
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2. The @returns tag describes the value returned by the function. Syntax:
@returns {Type} Description.

3. The @property tag describes the value of the object. Syntax: @ property
{Name} Description.

To build documentation, the npm run docs command executes the
createDocs file. It describes the procedure for creating documentation, templates for
generating files, and generation rules. The documentation generation process reads
comments from all project files and forms a structured document (Figure 15) with a

.md extension describing all available functions.
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Preview indexmd X

Classes
Name Description
Layer Represents a layer in a preset
ManyCam Main class containing control methods
Freset Fepresents preset
Resolution Fepresents resolution
Source Fepresents source

Subscription  Represents subscription

Constants
MName Description
colors Colors
presetTypes Types of preset
sources Types of sources

transitionTypes  Types of transitions

Type definitions

Name Description

notificationCallback  The callback that handles events in ManyCam

Figure 15 — Documentation

Links to the rest of the documented items are also automatically generated.
After commenting the code, the main readme.md file was written with a
description of the SDK and useful links to the documentation, the developer's

website, and examples (Figure 16).
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= readme.md V4

About

Quicklinks

* (O ManyCam

. D Documentation

» () Examples
ManyCam
ManyCam is one of the best solutions to take your remote lectures and broadcasts on streaming sites to the next level,
as well as expand the capabilities of video conferencing applications. You can connect multiple cameras and other

video sources such as mobile devices and presentations, use virtual backgrounds, add new video layers and scenes,
broadcast your desktop, and more.

@ ManyCam

n crder to run APl server, you need to switch toggle "Start APl server” in ManyCam settings:

JENEra

Pranaral Cottinmno
eneral >ettings

MzanyCam Virtual Webcam

Generate Key

Figure 16 — Readme.md file

3.8. Web publication

This SDK is licensed under the MIT License. This is an open source and free
software license developed by the Massachusetts Institute of Technology. The MIT
license is one of the earliest freely distributable licenses, which is a permissive
license, meaning that it allows programmers to use the licensed code in closed source

software, provided that the license text is provided with the software.
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The SDK has been published on GitHub https://github.com/tomsksoft-
llc/ManyCam-sdk-js and the NPM package manager

https://www.npmjs.com/package/ManyCam-sdk.
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4. SDK usage for development

4.1. SDK setup

To use applications on Node.js, it is required to install the package from npm:

‘npm install ManyCam-sdk

Listing 7 — Install SDK

Then import it in file:

const ManyCamSDK = require("ManyCam-sdk");

//or using destruction:

const { ManyCam } = require("ManyCam-sdk");

Listing 8 — Import SDK

If development is carried out on the client side (for the browser), it is

important to use other option — including the following code in the HTML markup:

<script type="text/javascript" src="dist/ManyCam.js"></script>

//0Or from CDN:

<script
type="text/javascript"
src="https://cdn.jsdelivr.net/npm/ManyCamsdk@latest/dist/ManyCam.js"

></script>

// The ManycamSDK can then be initiated like this:
<script>
const ManyCam = new ManyCamSDK.ManyCam(settings);
/...
</script>

Listing 9 — Browser use

4.2. Demo Application

Using the Vue.js Framework, an application was created to demonstrate the
capabilities of the SDK (Figure 17).
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Transition type
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Preset Management

Current preset. Presetf
Preset mode: free pip

Show functions preset &

New Preset

Preset name

— Preset type

cross splitted

CREATE PRESET

Layer Management

Current layer. Layer # 1 NN
Size: 640 x 360 (S )¢ )
X axis offset: 0 7 N
Y axis offset. 0

Layer #1 Layer #2 Layer #3 Layer #4

Video sources

— Youtube link

https://www. youtube com/watch?v=CYYtLXfquy0&ab_

— Color

blue

— Awaible cameras

Integrated Camera

— Deskiop windows

ManyCam SDK Demo - Google Chrome

Figure 17 — Demo Vue.js app

In this application, 4 semantic blocks are implemented from left to right:

1. Switching window modes of the ManyCam application.

= ManyCam SDK demo application

2. Setting the duration and selection of animation for transitions between

presets.
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3. Create and delete presets. It is possible to switch between presets by
clicking on the label with name of preset. Deletion is done by clicking
on the trash icon next to the name.

4. Manage layers in a preset: general information about a layer, layer
selection, video source setting. The video source can be YouTube
video, static background fill, video camera image and screen sharing.
It is possible also to rotate the layer by 90 degrees.

The preset management block allows to create and edit a preset and its type.
For demonstration, a preset was created with the name "New preset” and the type
"horizontally splitted” (Figure 18). This means that the created preset has two layers

separated horizontally.
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Preset Management

Current preset. New preset
Freset mode: horizontally splitted

Show functions preset & Freset B

New Preset

Freset name
|7 New preset /

/

FPreset type
|7hDr'iEGFI'[El||‘f splitted /

/

CREATE PRESET

Figure 18 — Preset management

Next, in the layer control block, video sources were assigned to each layer:

web-cam and YouTube video. The video was then rotated by 180 degrees (Figure

19)
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Layer Management

Current layer: Layer # 1
Size: 1260 x 360
X axis offset: 0

Y axis offset: 0

Layer #1 Layer #2

Video sources

— Youtube link

https:/iwww youtube com/watch W CYYiLXfquyO&ab +
— Color \
blue \ v +

Awaible cameras

|7|ntegrated Camera - -+

Desktop windows
|7ManyCam SDK Demo - Google Chrome - -

Figure 19 — Edit layers

The result of these actions is shown in Figure 20.
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manycar

Figure 20 — Result

youtube
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5. (MDUHAHCOBBIH MEHE’KMEHT, pecypcodpPeKTHBHOCTD 7|

pecypcocoepexeHne

BBenenue

B HaACTOAIMICC BPCMsA CTPUMHHIOBBIC IIPUIIOKCHUS JOBOJIBHO AKTYAJIbHBI.
I[J'ISI IIPUBJICUCHUA OOJIBIIIETO 4YHCJIa KIMECHTOB H€O6XOI[I/IM3 ITOJB30BAaTCJIbCKas

WHTErpalus MpoayKTa.

lens pasmena gaHHOTO pazdenia — OIEHKAa 3(P¢PEKTUBHOCTH, PHCKOB,

AKOHOMHUYECKOMN YCIICITHOCTH IIPOCKTA.

UTtoObl AOCTHYHL MOCTABJICHHOW 1€ HEOOXOAUMO PEIIUTh 3aJayd II0
OpraHu3aluyd padoThl HAJ MPOEKTHBIM PEIICHUEM, IO TUIAHUPOBAHUIO 3TAroOB
pa3paboOTKH, OLIEHUTh MEPCHEKTUBHOCTh W KOMMEPUYECKUM IMOTEHIMAN IMPOEKTa,
paccuuTarth OIOJKET, HEOOXOAMMBIM JJIsI peaju3aluu MPOEKTa, OICHUTH

COMMAJIBHYIO 1 SKOHOMHUYCCKYIO 3(1)(1)GKTI/IBHOCTI> IIPOCKTaA.

Lens nmannoit HUP cnpoextupoBaTh u pa3paboTaTh MOIYyJb i BeO-
uHTerpannu npuioxkerus «ManyCamy. J[aHHbIH MOTyIb OyIeT UCIIOIB30BaH JIJIS
WHTETPAllUd TPUJIOKEHUS B TOJH30BATEIBCKUE peIIeHUus 03 MPUBICYCHUS

pa3pabOTUYNKOB CO CTOPOHBI KOMaH bl « ManyCamy.

5.1. OneHka KOMMep4YecKOro U HMHHOBAIMOHHOTO noTeHnuagsa HTU

Ilepenq  nmnmaHupoBaHWeM  pabOTHI, OMPEACIIEHUEM  PECYPCHOTO H
HPKOHOMHYECKOTO TMOTEHIMaia pa3paboTKH  MPOrpaMMHO-JITOPUTMUYECKOTO
KOMILJIEKCA, CIIEAyeT YAENUTh 0c000€ BHUMAHUE OLEHKH KOMMEpPYECKOIro
MOTEHITMAIA ¥ TIEPCTIEKTUBHOCTH HOBOM pa3pabOTKHU B 11€JIOM, 1aTh XapaKTEPUCTUKY
U OTpPENCNIUTh CETMEHT PBhIHKA, Ha KOTOPBIM OyIeT OpUEHTHUPOBATHCS KOMIIAHHUS,

MIpY MPOJIAKE TAHHON MPOLYKIIUH.
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5.1.1. IloTeHUMATBHBI peou pe3y. |
[{esleBOM pPBIHOK MOKHO pPAa3AEIUTh P M p Py
puM s pa3paboTK
1. Hayunble u o0pa JIbHBIE YUPEXKICHUS — MMep y
p pa3pad
2. Kom pa3pab I1o MMep y p
pazpab
3. HacTHbIe TTOJIB30BATENIN — I paKTHYECKOEe IT pUMEHEHUE;
Kapra cerm p p aemyromias (T 1)
Tabmuua 1 — Kapra cerm p PBIHKA POAAXK
Hcnons3oB
POAYKIL Hexomme p Kommep tpa
I'p paszpad pazpab
HHHHHHHHHHHHH
noTpeduTeneu
BY3p
HUUN
Pazpab
11O
Yac
BaTe
TIy Cisco
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5.1.2. AHa/1u3 KOHKYPEHTHBIX TeXHUYECKHX peleHui

AHanmM3  KOHKYPEHTHBIX  TEXHHYECKMX  pEHIeHW C  MNO3ULUHU
pecypcod(pPEeKTUBHOCTH M PECYPCOCOEPEKEHUSI OCHOBBIBAETCS HAa CpPaBHEHUU
pa3pabaTteiBaeMOro Moayis (¢) U JByX KOHKYPEHTHBIX PEUICHHH CTPUMHUHTOBBIX

npuioxenuit, a umeHHo «MUX» (k1) u «Agora» (k2).

Tabnuna 2 — AHaau3 KOHKYPEHTHBIX TEXHHUYECKUX pelIeHUuM

KonkypeHntHo-
. Bec Basasi CIIOCOOHOCTL
Kpurepuii ouenkn KDHTEDHS
P P B(b bxi | b Kc]) Kxi K2
TexHuuyeckue KpUuTepum oeHKHU pecypcodpdekTuBHOCTH
1. Mcnoab30BaHu€e TOCTOSIHHOTO 0,1 5 1 1 0,5 0,1 0,1
COEIMHEHU
2. Hcnonp3oBaHKE P MOBBIIICHHON 0,1 213|402 03 0,4
Harpy3ke
3. PecypcoapexkTHBHOCTH 0,1 3114|5103 0,4 0,5
4. TlpocroTa sKcITyaTaluu 0,1 5 4 4 0,5 0,4 0,4
5. MacmrabupyemMocThb 0,05 6| 4 5 0,3 0,2 0,25
6. MHoronpopuILHOCTh 0,1 3|5 5 0,1 0,2 0,3
JKOHOMHUYECKHE KPUTEPHH OlleHKH 3 (PeKTHBHOCTH
1. KoHkypeHTOCTIOCOOHOCTD 0,1 3|55 |03 0,5 0,5
MIPOJYKTA
2. YpoBeHb IPOHMKHOBEHUS Ha 0,05 >l als 0,1 0,2 0,25
PBIHOK
3. llena 0,1 5 3 4 0,5 0,3 0,4
4. TlpenmnonaraemMblii CPOK 0,1 5|5 |5 0,5 0,5 0,5
IKCILTyaTaIluu
5. IocnenpogakHoe 00CITy )KHBaHHE 0,1 31|15 5 0,3 0,55 0,55
Hroro 1 42 | 43 | 48 | 3,6 3,7 4,2

Pa3paboTka ycTymaer WHAYCTPUAIbHBIM KOHKYpPEHTaM,

HO pa3pbIB

MO3BOJISIET TPEAIOJIOKUTE O BO3MOYKHOCTH MPOAYKTa KOHKYPHUPOBATH C HUMH.

Kpome TOro, mo OTHOEIbHBIM IyHKTaM: MacIITaOUpyeMoCTh, MOTpeOIeHUE

BBIYUCIUTEIBHBIX MOIIIHOCTEH U 1IeHa, pa3paboTKa onepekacT KOHKYPEHTOB.

5.1.3. SWOT aunanau3s

[IpoBeném uccnenoBaHWE€ BHYTPEHHHX M BHEIIHUX CBOWMCTB IMPOEKTa C
noMmomibto Metoaukun SWOT-ananuza. Marpuna SWOT-ananuza onuceiBaeT

CWJIbHBIE U cJIa0ble CTOPOHBI MPOEKTa (BHYTPEHHUE (PAKTOPHI), & TAKKE MOKA3bIBAET
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BO3MOXXHOCTH M yTpo3bl (BHEIIHHE (HAKTOPhI) W BO3MOXKHBIE HaIpaBICHUS

pcaln3anmnu.

B pamkax mepBoro stana aHanuza 6buta noctpoena Marpuna SWOT ( 3) ¢

OIIMCAaHHEM CHJIBHBIX M CJIa0BIX CTOPOH IIPOCKTA, a4 TAKKE BO3MOXXHOCTEH U yrpoas.

Tabmumna 3 — Marpuria SWOT

CujibHbIE CTOPOHBI:

Cl. MHcnons3zoBaHue
MOCTOSIHHOTO COEIMHEHUS;

C2. Bo3moxHOCTh
BHEJPEHUs B apyrue
MIPOrpaMMHBIE KOMIUIEKCHI;

C3. PacmmpsieMoctb
CHUCTEMBI;

C4. CnoncupoBaHue
10 TPAHTOBOM IPOTPaMMeE.

Caa0ble CTOPOHBI:

Cal. OnpIT B
paspaboTke. Cn2.
Hcnonb3oBanue 3apy0OeKHOTO
I1O B pa3pabortke.

Cn3. 3aBUCUMOCTD OT
API| mpunoxenus

Bo3moxkHocTH:

B1.
3anHTEPECOBAHHOCTh
KPYIHBIX PEATPUATHI

Brixon Ha
MEXIyHAPOIHBIA PHIHOK

B2. Brxog Ha
MEXIyHAPOAHBIA PHIHOK

B3.
CoTpyiHUYECTBO c
POCCUNCKUMU
pazpaboTuuKamMu

B4. Bo03MOXHOCTE
pacmuputh SDK

Yrpo3ssr:

V1. Hanmnune
CHJIbHBIX KOHKYPEHTOB,;

Y2. OrpannueHus
Ha 3KCIOPT pa3paboTKH;

V3. Beenenmue
JOMOJTHUTENbHBIX
rOCyJapCTBEHHBIX
TpeOoBaHUI K

ceprudukarmu [10
V4. Vcuyepnanue
(buHaHCUpPOBaHUSI.

B paMKax BTOPOI'O 3Talla OBLI IMPOBCACH aHaJIN3 COOTBCTCTBUA CHJIbHBIX U

ca0bIX CTOPOH MPOEKTa BHEIIHUM YCJOBHUSIM OKpYyXarolehd cpeabl. AHaW3
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nNpeaACTaBJICH HMKXC B BHAC HWHTCPAKTHBHBLIX MaTpull, CHJIBHOC COOTBCTCTBUC

OTMEYEHO 3HAKOM «T», ci1aboe 3HAKOM «—».

Tabnuna 4 — UnTepakTHBHAsI MaTPUIA CUIIBHBIX CTOPOH M BO3MOYKHOCTEH IIPOEKTa

CuyibHbBIE CTOPOHBI
Cl1 C2 C3 C4
Bl + — + +
Bo3moskHocTH | B2 + + + +
B3 + — + +
B4 — + + —
HaHpaBJIeHI/ISI peam3anun CHUJIBHBIX CTOpOH u BO3MOYKHOCTEMN:

B1B2B3C1C3C4, B2B4C2C3CA4.

Tabnuua 5 — UHTepakTUBHAs MaTpHIIA CJIA0BIX CTOPOH M BO3MOKHOCTEN IPOEKTa

CuiibHbBIE CTOPOHBI
Cl C2 C3 C4
B1 + — + +
Bo3mo:xxnoctu | B2 + + + +
B3 + — + +
B4 - + + _

HampaBnenusi peanuzanuu ciiabbiX CTOPOH M Bo3MoxHocTei: B2B4Cnl,

B1B2Cn2, B2B4Cn3.

Tabnuna 6 — MHTepakTUBHAs MaTpUIIA CUIBHBIX CTOPOH U YTPO3 MPOEKTa

CuiibHbIe CTOPOHBI
Cl C2 C3 C4
V1 + + + —
Yrposbl y2 — — + +
y3 - - + +
V4 + + + —

HampaBnenuss peamu3anmu CHIBHBIX CTOPOH W YIpoO3:

Tabnuna 7 — UHTepakTUBHAs MaTpHIIA CIA0BIX CTOPOH M YIPO3 MPOEKTA

Y2V3C3C4, Y4C1C2C3.

Cnalble CTOPOHBI

Y2V4Cn3.

Cnl Cn2 Cn3
Vi + + -
Yrpo3sl y2 +
v3 — — —
Y4 + + +
Hanpapnenuss peanuzanuu ciiaObIX CTOPOH M YIpo3:

YV1V4CnlCn2,

YICI1C2C3,



B pamkax Tperbero 3tama Obuta mocTpoeHa utoroBas matpuia SWOT

aHalln3a, pe3yJbTaT MpeacTaBiicH B Tabuie (T 8)

Tabmuna 8 — Utorosas marpuiia SWOT

CuiibHbBIE CTOPOHBI: Caabble CTOPOHBI:

Cl. Ucnonb3zoBanue Cnl. OnsIT B pazpaboTKe.

IMOCTOSIHHOTO COCIUHEHHUS, Cn2. Ucnonp3oBaHue

C2. Bo3moxHOCTB BHenpeHus1 | 3apybexknoro I10 B

B IpyTHe MIPOrpaMMHBIE pa3paboTke.

KOMILJIEKCHI, Cn3. 3asucumocts oT API

C3. PaciupsieMoCTb CUCTEMBI; | IPUIIOKEHUS

C4. CrioHcupoBaHue 1o

T'PAHTOBOM IIpOrpamMMe.
Bo3Mmo:kHOCTH: B1B2B3C1C3C4 — Buenpenue | B2B4Cnl — IlpunieueHue
B1. 3aunTepecoBaHHOCTD IO xak B Poccum Tak u 3a | cCenMaIuCTOB, COBMECTHBIC
KPYIHBIX MPEATPUATUI pyOexoM. pa3paboTKu ¢ JIPYTHUMH
Beixon va MmexayHaponusiii | B2B4C2C3C4 — JlanbHelmme | KOMIIAHUSMU;
PBIHOK pa3paboTKH, pacmmpenue | B1B2Cn2  —  PeknamHas
B2. Boixog Ha (yHKIMOHAIa, MHTErpauus ¢ | KaMIaHus YCIEUIHBIX
MEXIyHApOIHBIN PHIHOK JIPYTHUMH MIPOTyKTaMH. BHEJPEHUI;
B3. CotpyanaudecTBo ¢ B2B4Cn3 — Ilepexox Ha
POCCUUCKUMHU oreuectBeHHoe I[10 mo mepe
pa3paboTunKamMu pa3BUTHS IPOEKTA.
B4. BosmoxHOCTH
pacmuputh SDK
Yrpo3ssr: VICIC2C3 — mnapawmuanue | ¥Y1Y4CnlCn2 -
V1. Hanuuue cuiibHbIX (GyHKIMOHAa, HHTErpaLus; CoTpyaHUYECTBO c
KOHKYPEHTOB; Y2V3C3C4 — | pa3paboTunkamMu 1O
¥2. Orpannyenus Ha OpueHtupoBaHue pa3paboOTKH | MIIAHUPOBAHUS "
AKCIIOPT Pa3pabOTKH; Ha BHYTPEHHUI PBIHOK; MOJIEITMPOBaHUS, oOMeH
V3. Benenue Y4C1C2C3 — | OmBITOM;
JOTOJIHUTENBHBIX JIULEH3UPOBAHME, npopaxa | Y2Y4Cn3 — IlpuBnedyenue
roCy/1apCTBEHHBIX IpaB  Ha  HCIOJIb30BaHUE | GUHAHCUPOBAHUS M3  TOC.
TpeOoBaHUIl K MHTEJUIEKTYaJIbHON ceKkTopa Ha
ceprudukarmu [10 COOCTBEHHOCTH. AMIIOPTO3aMEIIECHHE.
V4. Hcuepnanue
(uHaHCUpPOBaHUSI.

5.1.4. OueHka roToBHOCTH MPOEKTA K KOMMePUHAIU3AIUN

JIJist OIICHKM TOTOBHOCTH TPOEKTAa OBUIM OMpEeNeieHbl MOKa3aTeau IIo
Bompocam B Tabmwuie 9. Orenka npoBoAUTCs 1o NATHOAUTBHOM 1Kane. [Ipu oreHke
HAy4HOTO mpoekTa: 1 6amn — He mpopaboTtano, 2 Oanna — mpopaboTka ciabas, 3
0aJta — BBIMOJIHEHO, KA4eCTBO MOCPENCTBEHHOE, 4 Oasia — yJOBIETBOPUTEIHHOE

KauecTBO, 5 0a/ioB — KayecTBO MOATBEPKIECHO CTOPOHHUM crenuaniucroM. [lpu
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OLICHKE 3HaHUM pazpaboTunka: 1 6ami — He 3Ha10, 2 6alnIa — TOJBKO TEOPETUUECKUE

3HaHW:, 3 Oayuta — TCOPCTUYUCCKHUC 3HAHUA C ITPAKTHICCKUMU IIPUMCPAMU, 4 6anna

— YMEI0, IPAKTUKYO, 5 0aJI0B — MOT'Y KOHCYJIbTUPOBATH IO BOIIPOCY.

Ta6muma 9 — Tabnuia orleHKH TOTOBHOCTH HAYyYHOTO MTPOEKTA K

KOMMepIMaIn3aluu
Crenenb
YpoBeHb
Ne npopato- MMEIOLINXCS
HaumenoBanue TAaHHOCTH .
/1 3HaHUU y
Hay4YHOTO
pa3paboTynka
IPOEKTa
1 OrnpenenéH UMEIOIINIC HAyYHO-TEXHUYECKU I 4 5
3a/1em
OmnpeneneHbl MepCIeKTUBHBIC HAPABICHUS
2 | KOMMepIMaIn3alud HayYHO-TEXHUYECKOTO 3 3
3agena
3 OmnpeneneHbl 0Tpaciy U TEXHOJIOTUU (TOBapHI, 3 3
YCIYTH) JUIsl IPEACTaBICHHUS HA PHIHOK
Omnpenenena ToBapHas (popMa HayyHO-
4 | TEXHUYECKOTO 3ajiena JIJIsl IpeICTaBlICHNs Ha 2 2
PBIHOK
5 OmnpeneneHbl aBTOPHI U OCYIIIECTBIIEHA OXpaHa 4 3
UX MpaB
5 [IpoBeneHa OlIEHKa CTOMMOCTH 3 3
WHTEJUICKTYaJIbHOM COOCTBEHHOCTH
7 [IpoBeneHbl MapKETUHTOBBIE UCCIICIOBAHUS 3 3
PBIHKOB COBITa
8 Pa3paboTan Ou3HeC-TIIaH KOMMEpLUUATU3ALNH 4 3
Hay4YHOU pa3paboTKu
9 OmnpeneneHsl MyTH TPOJBIKEHUS HAYYHOU 9 9
pa3pabOTKH Ha PHIHOK
10 Pa3zpaboTana cTparerusi peaausaiiui HayYHOU 4 5
pa3paboTKu
[IpopabGoTanbl BOIPOCH MEXITYHAPOIHOTO
11 | coTpyaHMYECTBa U BbIXOAA HA 3apyOeKHBIN 2 2
PBIHOK
[IpopabGoTanbl BONPOCH! UCIOJIb30BaHUS
12 | unppacTpyKTypbl HOAIEPKKH, TOTYyUECHUS 2 1
JBTOT
13 [IpopaboTanbl BOpOCH! (PMHAHCUPOBAHUS 3 3
KOMMeEpITMaIN3allid HayYHOU pa3paboTKu
14 Nmeercs komanma Jyisi KOMMEPITHATA3AITUN 5 5
Hay4YHOU pa3paboTKu
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[TpopaGoTan MexaHH3M peaan3alui HayYHOH

15
pa3pabOTKH

4 4

UTOI'O 48 47
HroroBbie pe3ynapTaThl MOKAa3bIBAIOT MPOPaOOTAHHOCTh MPOEKTAa BbILIE

cpenHero. Jlig ycrnemHoOro MajbHEWIIEro MpPOABMKEHUS HEOOXOOUMO pPa3BHUTh

KOMIICTCHIIMU B 00J1aCTH YKOHOMMKH U MAapKCTHHIA.

5.2. Unnumanus npoexkTa

B nmaHHOM »3Tane (UKCUPYIOTCS HaudajdbHbIE LEJIH, COJAEpPKAHUE U
¢uHaHCcOBBIE pecypchbl. ONpenensoTcs 3aMHTEPECOBAHbI CTOPOHBI, KOTOPBIE MOTYT
NOBJIMATh Ha KOHEYHBIH pe3ysIbTaT MPOEKTa. DTa MHQOpMAIMs 3aKpervisieTcs: B

YCTaBC IIPOCKTA.

5.2.1. llesan U pe3yabTAT MPOEKTA

brumn onpenenens! 3auHTepecoBanHble cTOpoHsI ( 10). 3anHTepecoBaHHbIC
CTOPOHBI — 3TO JIMIIA UJIM OpTraHU3allui, KOTOPbIE aKTUBHO 3aMHTEPECOBAHbI U/WIIH
MOTYT OBITh KakK MOJIOXKHUTENIBHO, TaK U OTPULIATENIbHO 3aTPOHYTHI B PE3YyJIbTATE

IIPOCKTA.

Tabnuna 10 — 3auHTepecoBaHHBIC B MPOEKTE CTOPOHBI
3auHTEepecOBAHHBIE CTOPOHBI O:xunanus
JInneH3npoBaHue HAyYHBIX
pa3paboOTOK, MyOIUKAINS HAYYHBIX
MaTepHaJIOB.
[IporpamMmHBIi nakeT A

ToMCKHIT TTOJTUTEXHUYECKUU
YHHUBEPCUTET

000 “TomckCodt”
PaKTUYECKOTIO MPUMEHEHUS

B tabnune 11 npeacraBuM 1enb U pe3yJbTaThl IPOEKTA, & TAKKE KPUTEPUU

WX JOCTIKECHUS U TPEOOBAHUA K pe3yJibTaTaM.

Tabmuna 11 — Ilenu u pe3yapTaThl MPOCKTA
[IpoekTupoBanre u pa3paboTka MOIyJNb s BeO-
uHTerpanuu npuioxenus «ManyCam
[IporpamMMHBII IPOIYKT, 0OECIIEUNBAIOIINNA BO3MOKHOCTh
uHTerpaunu npuioxenus « ManyCamy Has si3bike JS kak
Ha KJIMEHTCKHUX MPHIOKEHUSIX, TAK M CEPBEPHBIX.

Llenps nmpoekra:

OxungaeMbie
pEe3YJIbTATHI:
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Kputepun npuémku 5

1. YMeHbpLIEHNE BpPEMEHU UHTETPALUU.
[loHmkeHne 3arpaT HAa YacCTHYIO HWHTErPaLUIO

pe3yIbTaTOB:
MIPIIIOKEHUSI.
1. Pazpabortath KJIIMEHTCKYO 4acTh MOJTy IS
IpepoCMOTpa.

TpeboBanus k 2. Pazpabotath MOyJIb peHACPUHTA U300pAKEHUN IS

pe3yibTaTam: 00paboTKH Ha cepBepe.

3. PazpaboTtath
BHEJIPEHHOTO MPHUIIOKCHHSI

JIEMOHCTPAIIMOHHBIN

BAapHUAHT

5.2.2. Opranu3anuoHHAasi CTPYKTYpa NpPoOeKTa

B Tabnune 12 orpakeHa opraHu3alMiOHHas CTPYKTypa, pojib U (PYHKIHU

KaXXJ0Io 4JICHa KOMaH/bI.

Tabmuma 12 — PaGouas rpynma

No | ®UO, ocnoBHOEe MmecTo | Posb OyHKIUH Tpyno-

/1 | paboThl, TOJKHOCTD 3aTpaThl,

yac.

1 | KouerypoBa Enena | PykoBoautens | 3aBepeHue 36
AunekceeBHa, Tomckuii JIOKYMEHTOB,
MOJINTEXHUYECKUN OIIpEIEIICHHE
YHUBEPCUTET, IOLIEHT HaIpaBJICHUS

Pa3BUTHS MPOEKTA.

2 Bunsknn I'ne6 | Ucnonmautens | Pa3zpabortka I10, | 540
Hropesuy, Tomckuii JIOKYMEHTUPOBAHUE
MOJINTEXHUYECKUN pPE3YJIbTATOB.

YHUBEPCUTET, MarucTp

5.2.3. OrpannyeHnus u AOMyLIEHUS

Omnpenensl pakTOpbl, KOTOPHIE MOTYT MOCIY>KUTh OTPaHUYECHUEM CTEIECHU

CBOOO/IbI YYACTHUKOB KOMaH/IbI TipoekTa ( 12).

Tabmauua 13 — OrpanuyeHust IpoeKkTa

dakrop

| Orpannvenus / JonyumeHust |
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bromker 250 1.p.
Nctounuku 000 «TomckCodr»
Cpoxku 27.12.2019 — 04.06.21
Jlata yTBEp)KACHHMS IJIaHa YIIPABJICHUS 01.02.21
IPOEKTOM

JlaTa 3aBepiieHus 04.06.22

[Ipouune orpannyeHus

Hcnons3oBanue Texunomorun Node.js B
peanu3ai MOTYJIs;

Peanuzanus SDK B
MOIKJTIOYaeMOM OUOIMOTEKH

BHUAC

5.3. [lnanupoBanue ynpasjaenuss HTU

Jins nnanupoBanus xona pabor HTU ompenenena crtpykrypa pador,

pacCiliaHupPOBAHbBI KOHTPOJIBHBIC COOBITHSI H OIIPpCACIICH KaJICHI[apHHﬁ I1J1aH

IIPOEKTA, OTPAXKEHHBIN B Auarpamme I'anTa.

5.3.1. KouTpoJibHbIe COOBITHS NPOEKTA

OmnpeneneHbl KIHOYEBbIE COOBITHS MPOEKTa, MX AaTbl U PE3yJbTaThl B

Tabiuue 14.
Ta6nuna 14 — KoHTposibHBIE COOBITHS MPOEKTA
iﬁ[ KonTpoJsbHoe codbiTHe Hara Pe3yabTar
1 COop MaHHBIX O IIPEAMETHOM 01.02.21 Pasnen BKP
oOJactTu
2 | Co3nanrie OCHOBHOTO MOJIYJIsi 01.03.21 Pa3nen BKP
3 | Co3manue TeCTOB 01.07.21 Paznex BKP
4 | Co3nanue JOKyYMEHTAIIMU 01.09.21 Pa3nen BKP
5 Co3naHne JEMOHCTPALTMOHHOTO 01.12.21 Pasnen BKP
TIPYIIOKEHUS
5 dopmMUpOBaHUE OTYETA T10 04.03.22 BKP
pa3paboTke
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5.3.2. Ilnan npoexkTa

B Buae mmarpammer ['anTa OB cocTaBiieH JTHHEHHBINA Tpaduk padboOT 1O
IPOEKTy, B KOTOPOM OTpaKEHbI JAaThl Hadaja W OKOHYAHUS, MJIUTEIBHOCTh U

OTBETCTBEHHBIX JIUI] I10 KaXKIOMY 3TaIy padoT (puc.l).
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figen
¢ 2021 2022
mu HassaHue 3a0a4u Havano @Ho OKOHYaHUE AnumensHocme
uka dea | mop | anp | moli | wom | won | cee | cew | oum | woa | dew | awe | ¢ee | map
mop
Koueryposa E.A.
1 | MNonyueHne MHAMBUAYANLEHOMO 33AaHUA 01.02.2021 Buankui 1. 09.02.2021 7n rj—_l
Koueryposa E.A. L
2 | Nnanuposanme paboT 10.02.2021 18.02.2021 in
BuaakuH 1.
3 | Mayuenune npeametHoi oBnactu 01.03.2021 BuaakuH K. 26.03.2021 204 L@
4 | MayueHne TeXHONOMMi 02.04.2021 BupaakuH W 23.04.2021 164 le,l__l
5 | NpoeKTMpoBaHWe APXMTEKTYPbLI NPOrPaMMbI 30.04.2021 BupaakuH 1. 28.05.2021 21p l—|:,|_—,
6 | Koavposahue aapa Nporpammel 03.06.2021 BuaakuH .1, 25.06.2021 174 L@
7 | Koavposanue BCcnomoratensHbIX MoAyned 28.06.2021 BuaskuH W1, 21.07.2021 184 L‘%
8 | KoaupoBaHue MOAYNbHbIX TECTOB 22.07.2021 BuaskuH 1. 16.08.2021 184 L‘%
9 | [lokymeHTMpOBaHue 17.08.2021 Buaskuu .U. 16.09.2021 231 l—%
10 | PoeKTMpoBatme nob3oBaTeNLCKOTO 17.09.9021 —— 04.11.2001 35,
MHTepQeiica AeMOHCTPALMOHHOTO NPUNOKEHNA
11 | NpoekTMpoBaHMe KAMEHTCKOM YacTH 05.11.2021 BuaakuH 1. 09.12.2021 254 L%
12 | KoaupoBaHue Nporpammot 10.12.2021 BuAAKKuH 1. 20.01.2022 30p L@
13 | OpopmneHue otHeTa 21.01.2022 BugskuH [N, 10.03.2022 350 I—:’

Pucynok 1 — Jluarpamma ["anTa no npoexty
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5.3.3. Biogxxker HTU

bromker Hay4yHOro MCCIEIOBaHUA JOJDKEH B MOJIHOM MEpe OTpaxkaTh BCE
IUIaHUpYEMbIE pacxoAbl Ha ero BbiNoJiHeHHE. bromxer ¢dopmupyercs 1o
CJIEIyIOLUM CTaThsSIM: ChIPbE U MaTEpPHAJIbI, CIIEHUAIbHOE 000PYJOBAaHUE, OCHOBHAS
3apaboTHasl 1J1aTa, JOTOJHUTENbHAS 3apa00THAs IJ1aTa, OTYUCIICHUS B COLIMAJIbHbBIE

dboHIbI, KOMAaHIUPOBKH, OIJIaTa padOT CTOPOHHUX OpraHU3ALIUMA.
Chbipbé 1 MaTepuaJbl

Pa3zpaboTka mporpaMMHOro oOecredeHus] MPOBOJUTCS HA MEPCOHATBLHOM
KOMIIBIOTEpE 0€3 HCIMOJb30BaHUS MATEPUAIBHOTO ChIpbs. Pacuér maHHON cTaThu

pacxojioB He TpeOyeTcH.
CnennanabHoe 000py10BaHue

B xaudecTBe cnieuaabHOTO O6Op}7I[OBaHI/I$I moaApaszyMeBarOTCA JIMOCH3UN HA

[10 u 3arpatsl Ha ipuoOpeTeHue 1K mis pazpadoTku.

No KoJ-Bo, Iena Oo0man
- HaumeHnoBanue IIT. eIUHMIIbI, | CTOUMOCTD,
n/n
pyo. pyo.
1 JIunensus GitKraken
Ha MeCHII] 12 300,00 3600,00

2 1K 1 80000,00 60000,00

HUTror: 63600.00

OcHoBHas 3apa0doTHas UIaTa

3apaboTHas miata pabOTHUKA BKIIOYAET OCHOBHYIO 3apaOOTHYIO TUIATy,

JOTIOJTHUTENBHYIO 3apab0THYIO TUIATY:

33n = 3OCH + 3;{011 ' (1.2)

I'me 3ocx — OCHOBHAS 3apabOTHAS ILIATA,;
30n — JoHoaHUTENbHAsS 3apadoTHas miata (12-20 % oT 3ocy).
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OcHoBHas 3apaboTHas miaTa (3.cs) pyKOBOIUTEIIS (JJaOOpaHTa, HHXKEHEPa)
oT npeanpudTus (TP HATUIUH PYKOBOJIUTEIS OT TMPEIIPUITHS) PACCUUTHIBACTCS

0 CIIEAYIOIIeH Gopmyie:

Boer =3 T, (1.2)

I'me 3o — OCHOBHAs 3apaboTHas IjIaTa OJTHOr0 pabOTHHUKA, pyo.;

T, — HOPOAOIKUTENHFHOCTh PA0OT, BBIMOJIHAEMBIX HAYYHO-TEXHUYECKHM
paboTHUKOM, pald. aH. (Tabaua);

3 — CpeHeIHeBHAS 3apa0oTHasI 11aTa paboTHUKA, PYO.

CpennenHeBHas 3apabOTHAs MJIaTa paCCUUTHIBAETCS 1O (HOpMyJIE:

_3,'M
JH F

it

3

(1.3)

['me 3, — MecsiUHbIN JOJKHOCTHOW OKJIaJ pabOTHHKA, PYO.;
M — KOIMYECTBO MeCsIIEB padOThI 0€3 OTIyCKa B TEYEHUE TO/Ia; PU OTIIYCKE
B 48 pab. qus M =10,4 mecsiia, 6-1HEeBHAS HEJES;
F. — nelicTBUTENBHBIM TOM0BOM (OHJI pabodero BpEeMEHH HaydHO-
TEXHUYECKOT'0 MepcoHalia, padoune Jauu (Tadbmuma 15).
Ta6mmma 15 — bananc pabodero BpeMeHH
IHoka3zaresu padoyero BpeMeHu PykoBoaurens | CryaeHTt

Kanennapuoe uncio nuei 365 365

KonnyectBo Hepaboumx JaHEH
- BBIXOJHBIE THU 118 118
- Tpa3IHUYHbBIC JHU

[ToTepu pabouero BpeMeHI
- OTIIyCK 48 48

- HEBBIXOJHBI 10 OOJIE3HU

JelicTBuTeNnbHBIN T010BOM (OHJ pabodero BpeMeHH 199 199

Mecsiunblii TOKHOCTHOM OKJIaJl paOOTHUKA:

3,=3,-(+k,+k )k, (1.4)

I'me 3.c—3apaboTHas mata o TapudHoi craBke, pyo.;
Knp — mpeMuainbHblil ko3ddurment, paBusiii 0,3 (1.e. 30% 0T 31c);

kK, — ko3 durmieHT nomnat u HagbaBOK cocraBisieT mpumepHo 0,2 — 0,5 (B
HUU u Ha npoMBILIIEHHBIX OPEINPUATUSIX — 32 pacliupeHue cgep oocayKuBaHus,

3a IpoeCCHOHATLHOE MacTEPCTBO, 3a BpeaHbie yeiaoBus: 15-20 % ot 3y);
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K, — paitonnslii K03 durmenT, paBubiid 1,3 (s Tomcka).
Jlis ipennpusITHIA, He OTHOCAIMXCS K OI0/pKeTHOH cdepe, TapudHas 3apaboTHas
iata (OKJIad) PacCUMTHIBACTCS MO TapU(pHOW CETKe, MPHUHIATON HAa JaHHOM

npeanpusTau. Pacuér ocHOBHOM 3apab0THOM IJ1aThl TpUBEIEH B TabmuIe 16.

Tabauia 16 — Pacuét ocHOBHOI1 3apabOTHOM MJIaThI
Tp, | 3ocn,

3TC1 k 3M’ 3[[1'[’
Ucnoauurenu k k
pyo. np A P Pyo pyo. | pao. pYO.
PykoBoaurean| 33 664,00 0,3| 0,15 1,3 163456,64/3316,33| 14 | 46 428,58
CryaeHT 25000,00/0,3| 0,15 1,3 |43 750,50| 2286.45 | 60 | 137187.49
HUroro: 183616.07

JlonoiHuTE IbHAA 32apa00THASA IJIATA
Pacder nomnosiHUTENbHOM 3apaOOTHOW TIAThl BEAETCA IO CIIEIYIOIICH

bopmyie:
3[[011 = kZ[OH : 3OCH . (15)
I'me  Kyon — KO3 PHUIMEHT TOMOJHUTEIILHOM 3apa0O0THO IIaThl (Ha CTaIUH
POCKTUPOBaHUs puHUMaetcs paBHbiM 0,12 — 0,15).

[TpumeMm ko3ppuument pasusbiidi 0,12. Pe3ynprarhl pacuera NpUBEAEHBI B

Tabmuue 17
Tabnuma 17 — Pacy€T nonoHUTENHHOM 3apab0THOM TIATHI

3TC! k 3M1 3)]]{1 Tp 3OCH

Hcnoannrenu k k ’ ’

pyo6. |mp 8 P Pyo pyo. | pad. pyo.
PykoBoaurenn 33 664,00 0,3| 0,15 | 1,3 |63 456,64 3316,33 14 | 46 428,58
Crypent |25000,00 0,3 0,15 | 1,3 |43750,50 2286.45 | 60 | 137187.49
Hroro: 183616.07

OTunc/ieHus1 BO BHEOIO/:KeTHBIE (POHIBI

Benuunna otuncienuit Bo BHEOOHKETHBIE (DOHIBI ONTPEACIISETCS UCXOIS U3

cienytomnei (opMyIbl:
3}3He6 = kBHe6 : (3OCH + 3;10r1) (1.6)

Kses — KOO PHUIIMEHT OTYHCIIEHUI HA YIUIATY BO BHEOIOKETHBIE (POHIBI

['ne
(nencuonnbit HhoHA, POHT 00A3aTETHHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).
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Pe3ynbTaThl pacuera npuBeaCHbI OTYUCICHUN U OOIIUI UTOT 10 (HOHTY
3apabOTHOM TIIaTHl IPUBEACHBI B Ta0uIe 18.

Tabmuma 18 — OOmuit UTOT MO 3apIIaTHOMY (POHTY

Koappuument OTunciieHus
N OcHoBHas | JlomoiHUTEIbHAS
OTYHCJIEHHI BO BO
HUcnoanurenn 3apadoTHasi 3apa0doTHasi
BHEOIOMKeTHBIE S — S — BHEOIOI’KEeTHbBIE
doHbI » PYO- > PYO- doHbI
Pywooxuress, 46 428,58 5 571,43 15 600,00
MpPOEKTa 0,3
Cryaent 137187,49 15 101,98 45686.84
HUror: 183616.07 20673,41 61286.84

HaquLIe U NMPOU3BOJACTBCHHBIC KOMAHAUPOBKH

HaHHBIﬁ BUJ pa60T HC 3alllTaHUPOBAH, pacqéT CTaTb pacxoaoB HC

TpeOyeTcs.
KoHTparenTHble pacxoabl

HpI/IBHCLIeHHG CTOPOHHHUX OpFaHHSaHI/Iﬁ HC 3aIllTAaHUPOBAHO, pacqéT CTaTbu

pacxoioB He TpeOyeTcHl.
Haxkaaaublie pacxoabl

Haknagneie pacxolibl yYMTBHIBAIOT MPOYME 3aTpaThl OpraHU3allMU, HE
MOMABIIME B MPEABIAYIIME CTAaThU PACXOJOB: MEYaThb W KCEPOKOMHPOBAHUE
MAaTEPUAJIOB MCCIEAOBAHUSA, OILUIATa YCIYT CBSI3H, JJIEKTPOSHEPTUH, MOYTOBBIE U
TenerpadHble pacxoibl, Pa3MHOXXEHHE MaTepuasioB u T.Ja. VX BenuuuHa

OIIPEISIISCTCS 110 CIeAyIoNIel hopmyIie:
HAaKJ1 HAaK

3 =k ) (3OCH + 3;10r1) ' (1.7)

I'ne K, —K03(QPULIUEHT, yYUTHIBAIOIIMN HAKIIATHBIE PACXO/IbI.

HAK1

[Tpumem kosdpdumment paBubiM 0,8. Takum oOpazoM cymMma HakKIaJIHbBIX

PacxoJI0B COCTABUT (Ta0IHIA):

Ta6muma 19 — Pacuér HakIa HBIX PacXoJI0B
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Koaq)q).l.d [HERT OcHoBHasi | J/lonmoJiHUTEILHAS
yuéTa Haxknaaanble
HUcnoanurenn 3apabdoTHasi 3apa0doTHasi
HAKJIAAHBIX pacxoabl
miara, pyo. miara, pyo.
pacxoaoB
Pywooxuress, 46 428,58 5 571,43 41 600,00
MPoeKTA 0,8
CryneHt 137187,49 15 101,98 121831.57
Hror: 183616.07 20673,41 163431.57
brogxer HTU

CraTpu, pacCuMTaHHBIC B MPEABLAYIINX MYHKTaX, cBeleHbl B Tabmuie 20.

Tao6muma 20 — Urorossrii 6romxer HTU

Cratbu
S . ‘ s | 3 ©
s, _ x S S S| & 2
= ) < S o a | o
N >\‘ E xR o PN < _
= o = S . S = o 2 4
= =B O \© £ = = > SE . @)
= o= S > S = X o & >
o 5 E g & = T2 | E5| 26 2
D) < S I~ o T m > o
S| BE s £ =3 | sy | Z5|E& g
o X = S T =G 4
=| Sz | E= | EZ | gE|fZ|z | £
2 3 : <% | 98 | 2B =
¥ o) Q o Er ) o 2
3 ®, < o o | o =
O o B o
20
0,00 | 63600,00 183616.07 61286.84| 0,00 | 0,00 | 163431.57
673,41
UTor: 492607,89
5.3.4. Pucku npoexkTa
CocTaBiicH peecTp BO3MOXKHBIX pUCKOB (Tabmiuma 21).
Tabmuma 21 — PeecTp pucKOB MpoeKTa
o * <
8 o) =R g § 5 =
z = S = = 2 2 8 % &
. s S 5 2: | 5@ 2. € = : 2
= = = o = = N o = o =
£ =) = 2 = - T S = SIS
= X =4 = = ~ [ = Q O K
LV o0 = = O F > Q
= O O > = o [ s
© /A m 5 = e g T
= S as > 3

74




HecootBerc | VYBennuenue 2 3) Cpennuii ITpuBneuenue Omunbxu B
TBUE CPOKOB JIOTIOJTHUTEIIBHBI | TIPOCKTHPOBAHU
MOJIENN pa3paboTku X CIICLUATNCTOB | U apXUTCKTYPBI
peaTbHBIM
nporeccam
Kputnueck Ortka3 1 5 Cpennuit [TpuBneyenue Omnbku B
We OIMOKN | TPUIIOKECHUS JIOTIOJTHUTEIIHHBI pazpaboTke
NPUIIOKCHU X CIEIHATUCTOB TIPUIIOKCHUS
s
HeBo3moxHn | HeBo3moxxHOCT 1 3 Husknii Her Ortka3 cereit
OCTh b TI0JIH30BAHUS CBSI3H
JIOCTYNa K | TPUIOKEHUEM
MIPHIIOKECHU
1)
CprbiB YBenuuenue 2 2 Cpenunuit [IpuBneuenue Hapyuienue
CPOKOB CPOKOB JIOTIOJTHUTETh- CPOKOB paspa-
pa3paboTku pa3paboTku HBIX CTICIIHA- 00TKH
JIMCTOB
5.4. Onpenesienue  pecypcHoil, (UHAHCOBO, JIKOHOMHYECKOMH

3¢ PeKTUBHOCTH

CpaBHurenbHas 3pPeKTUBHOCTD pa3padOTKH BhIPAKAETCA B UHTETPATHLHOM

IIOKa3aTcJIc

CPCAHCB3BCUICHHBIX BCIIMIHH:

3 pexkTUBHOCTH.

ITOT

I10Ka3aTcCJIb

COCTOUT

U3  JBYX

Omnpenenenre WHTErPaIbHBIX TMOKaszaTenel 3()PEeKTUBHOCTH MPOBENEM B

CpaBHCHHHU CO CICAYIOMIMMHA aHAJIOTraMu:

1. SDK nns Buaeo-ctpuMuHroBoii uarerpanun Mux Video;
2. SDK nis BUieo-cTpuMHHTOBOM HHTErpanuu Agora.

WNuterpanbHbiii (MHAHCOBBIN MOKa3aTeNb Pa3pabOTKH ONPEACIIECTCS KakK:

I'ne

I HCIL1
uup

)

ucni __ pi

uup CD

max

(1.8)

— UHTErpajbHbIM (UHAHCOBBIN MMOKA3aTENb Pa3padOTKU;

@ . — CTOMMOCTb I-r0 BapHaHTa MCIIOJTHEHHUS;

p

(Dmax — MaKCUMaJIbHas CTOUMOCTD HCIIOJTHCHHA HAYyYHO-

HCCJIEIOBATEIHLCKOTO MPOCKTA.
Pe3ynbrarhl BRIUMCICHUI TPUBEACHBI B TaOuIle 22.
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Tabnuia 22 — Pacuér nHTEerpasbHOTrO (PMHAHCOBOIO MOKA3aTEIIs

HPOI[}’KT (Dpi @ max I ;::x;ly
HTHU 430 000,00 0,28
Mux 141 560 000,00 | 1560 000,00 | 1,00
Video

Agora | 100 000,00 0.64

WuTerpanbHpiii  mokazaTenb — pecypcodPEeKTUBHOCTH  BapUAHTOB

UCTIOJTHEHHS 00BEKTa UCCIIEIOBAHUS MOKHO ONPEIEIUTD CIEIYIOIINM 00pazoM:

1= a-b. 19)

I'me |,, —uHTErpansHeIil HoKa3arenb pecypcodpHeKTHBHOCTH IS i-TO

BapuaHTa UCIOJIHEHUS Pa3padOTKu;
a,— BecoBOH KOA()(HUIHUEHT i-ro BapuaHTa UCIIOIHEHUS Pa3paboTKy;

b, — 6anbHas OlEHKA i-ro BapuaHTa UCHOIHEHUS Pa3paboTKH,

YCTAaHaBJIIMBACTCA SKCIICPTHBIM ITIYTCM IIO BBI6p&HHOI>i MIKaJIC OLCHUBAHMAI,
N — 91CJI0 TapaMEeTPOB CPaBHCHMUA.

Pacuér nokazarens npuBeaéH B Tadauiie 23.

Tabauia 23 — CpaBHHUTENbHAS OLICHKA XapaKTEPUCTHK MPOIYKTOB

Beconoit MUX
Kpurepun koaddunment | HTU Video Agora
napameTpa
1. Hajme)KHOCTh aJlTOpUTMOB 0,3 3 5 5
2. beicTponericTBre 0,3 4 5 3
3. Yno0cTBO 0,1 4 5 5
4. OYHKUMOHAIBHOCTb 0,2 2 4 5
5. UnTepdeiic 0,1 5 5 3
HUTOI'O 1 3,4 4.8 4,2

WNurerpanbHblii  mokaszaTenb 3(P(EKTUBHOCTH BapUAHTOB HCIIOJHEHHS

pa3paboTku (Iucm;) ONpEeNeNsieTCs] Ha OCHOBAaHMM HMHTETPAIBHOIO MOKa3aTess

pecypcordHEeKTUBHOCTH U MHTETPATIBLHOTO (PUHAHCOBOTO MOKa3aTess o GpopMmyiie:

p—ucnl _ p—ucnl (1.10)

ucn.1 ucn.l , ucn.l I uenl  H T.1.
unp @unp
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CpaBHEHHME UWHTErpajbHOrO TMoKazaTenss dS(PQPEeKTUBHOCTH BapUaHTOB
UCITOJIHEHUS Pa3pabOTKKU MO3BOJIMT ONPEICIUTh CPABHUTEIbHYIO 3()PEKTUBHOCTD

npoekta (tabmuma 24) u BeIOpaTh HamOosiee 1eraecooOpa3HbIil BapUaHT U3

MNpCaJIOKCHHbIX.

Tabnuna 24 — Pacuét uHTErpasibHOTO NoKazaTels 3¢ HEeKTUBHOCTH

I ucn.i I I
(uup p-ucn ucn

HTU 0,28 34 | 1214
Mux
Video 1,00 4,8 4,80
Agora 0,64 4,2 6.52

CpaBHutenbHy0 3(PGEKTUBHOCTh IMPOEKTa OMpPEACIUM IO CIETYIONIeH
dbopmyie:

| »
S (1.11)
cp a y
Qunp
I'ne DO¢p — cpaBHUTENBHAS Y)PEKTUBHOCTH MPOEKTA,
p
oo — MHTETrPaJbHBIN MOKa3aTelb pa3padoTKy;

a

mo— HHTeraHLHBIﬁ TEXHUKO-?KOHOMMYECKHUM MMOKa3aTelIb aHAJIora.

Takum 0O6pa3om cpaBHUTENBHAS YDPEKTUBHOCTD MTPOCKTA C AHATIOTAMH:

1. B cpaBaennu ¢ Mux Video D, = 2.52;
2. B cpaBuenuu ¢ Agora 3., = 3.83;

BriBOa

B xonme paGoThl ObUIM BBISIBJICHBI HAMPABJICHUS BO3MOXKHOTO Pa3BUTHUS
MPOEKTa JJisi TOBBIIIEHUS €ro KOHKypeHTocnmocoOHocTtH. Pa3paboTka maHHOTO

IIPOEKTA SBJIAETCS LENECOO0Pa3HON ¢ TOUKH 3PEHHSI SKOHOMUYECKOHN YCIEIHOCTH,

3 PEKTUBHOCTH U PUCKOB.
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6. Counaanaﬂ OTBETCTBCHHOCTDb

BBenenue

Ilensto paboThl sBieTCA pa3paboTKa MPOTPaMMHOIO 0OECIIEUEHMUS.
Pa3pa0oTka BeaeTcs ¢ UCIOJIb30BaHHEM KOMITbIOTEPHOM TexHUKHU. Paboyee mecTo —
3TO O(UCHBIM KaOMHET, CTOJI U KOMIbIoTep. PaboTas 3a KOMIBIOTEPOM, YEIIOBEK
HOJIBEPraeTcss BO3ACUCTBHIO psAa OMNACHBIX U BPEAHBIX IPOU3BOJCTBEHHBIX
(GakTOpoOB:  DJIIEKTPOMArHUTHBIX  MOJEH,  Pajgro4acTOTHOMY  (BBICOKHX,
YJIBTPaBBICOKUX M CPEJHUX YacTOT) U HH(PPAKpACHOMY H3IYUEHMIO, LIyMy U
BUOpAIMU, CTaTUYECKOMY D3JEKTpUYecTBY. PaboTa ¢ KOMIBIOTEpOM CBfA3aHa C
HaIpsHKEHUEM 3pUTEIBbHBIX OPraHOB, HArpy3KOM Ha KUCTU pyK NpU padoTe C
nepudepuiiHbIMU YCTPONUCTBAMH, HArpy3Koil Ha MO3BOHOYHMK IpHU UIUTEIHHOM

CUACHUHU U YMCTBCHHBIM HAIIPAKCHUCM.

6.1. [IpaBoBble ¥  OpPraHM3aNMOHHBbIE BONPOCHI  OOecHeYeHus:

0e301MacHOCTH

6.1.1. OcoGeHHOCTH 3aKOHOJATEJHLHOI0 PeryJMpoBaHHs TNMPOEKTHBIX

pemeHu

Pexxum Tpyna m otapixa i BUAA TPYAOBOM naestenbHOcTH Ha [I9BM
pernamentupyercs TK P® [38], CaulluH 1.2.3685-21 I'urueHnueckre HOpMaTHBBI
U TpeOoBaHUsI K o0ecrieueHnio 0€30MacHOCTH U (MiIu) OE3BPETHOCTH JIJIs YeIOBEKa
dakTopoB cpensl ooutanus [34] u TOU P-45-084-01 TumoBass MHCTPYKIIUS IO

OXpaHe TpyJa MpH paboTe Ha MepcoHaTbLHOM KoMImbloTepe [37].

PaboTa B oprice OTHOCUTCSI KO BTOPOM KaTerOpuu TKECTU TPyJa — pabOThI
BBITIOJIHAIOTCS IIPU ONTUMAJIBHBIX YCIIOBUSX BHELIHEN ITPOU3BOJICTBEHHOM CPEAbI U
IIPY ONTUMAJILHOM BeIMUMHE (PU3UUECKOM, yMCTBEHHON U HEPBHO-3MOIIMOHAIBHON
Harpy3ku. [IponomkuTtennbHOCTh pabouero AHs paOOTHUKOB HE T0JKHA MPEBBIIIATH

40 yacoB B HEJEIIIO.
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[Ipo10mKUTENEHOCT,  HENMpPEPhIBHOM pabOThl 32 KOMIIbIOTEPOM  0e€3

PETIIAMCHTHUPOBAHHOI'O IICPCPBIBA HC NOJIDKHA ITPCBLIMIATD 1 gac.

Pexomennyercs nenate nepepoiBbl B padote 3a [IK mpoaomKuTebHOCTIO

10-15 munyT yepes kaxabie 45-60 MUHYT paObOTHI.

Bo BpCMs PCrilaMCHTUPOBAHHBIX IICPCPHIBOB HGHGCOO6p&3HO BBIITOJIHATD

KOMIIJICKCHI ynpaxcHeHHﬁ 1 OCYHICCTBIIATL IPOBCTPUBAHUC ITIOMCIICHMA .

OddexkTuBHBIMU ABJISIFOTCS HEpErIaAMEHTUPOBAaHHbIE MIEPEPHIBBI
(MUKponay3bl) JIUTENBHOCTBIO 1-3 MUHYTHI. PernmamMeHTHpoBaHHBIE NEPEPHIBBI U
MHUKpOIay3bl L€J1eco00pa3HO HCHOJB30BaTh ISl  BBIIOJHEHUS KOMILIEKCA
YIPAXKHEHUW ¥ TUMHACTUKH JUIS I71a3, NAJIbLEB PyK, a Takke Maccaxa. KoMIuiekcsl

YIOPKHEHHUN LIeTecO00pa3Ho MEHATh Yepe3 2-3 Helemu.

He pexomMeHnyeTcst paboTaTh 3a KOMIIbIOTEpOM OoJiee 6 yacoB 3a cMeHy. [
TOTO 4TOOBI I[I5BM COOTBETCTBOBAJIA HOpMaM, OCYILIECTBIISIETCS
MMPOM3BOJACTBEHHBI KOHTPOJb M HAA30pP BHYTPU MNPEANPUATHS-IPOU3BOIUTEINS.
OKCIUTyaTUPYIOIIUME TOPEANpUATUS TaKXKe CIEOST 3a XapaKTepUCTUKaMU

MCIMOJIb3yEMOMU amaparypsl.

6.1.2. Oprann3anuoHHble MEPONPHUATHSI NMPH KOMIIOHOBKe padouei

30HbI

B cootBerctBuu ¢ 'OCT 12.2.032-78 Cucrema cranmapToB O€30MaCHOCTH
tpyna (CCBT). Pabouee mecto mnpu BbINOJHEHUWH pador cuad. OOmue
sproHoMudeckre TpeboBanus [22] paboumii CTOA MOXET ObITh OO0
KOHCTPYKITUH, OTBEYAIONIEH COBPEMEHHBIM TPEOOBAHHMSAM JSPTOHOMHUKH U
MO3BOJIAIONIEH yA00HO Pa3MECTUTh Ha pabouell MOBEPXHOCTH 0OOpYyJAOBaHUE C
y4eTOM €ro KOJHMYeCTBa, pa3MEpPOB H XapaKTepa BBIIOIHIEMON pPaOOTHI.
BrimotHeHHEe TpeOOBaHMI HA JaHHOM pabodeM MECTE OTPaKCHO HUXKE B TaOJIHIIe
Tabmuma 25, cormacao TOU P-45-084-01 TumoBast MHCTPYKIIHUS 110 OXpaHe Tpy/a

npu pabote Ha nepcoHagbHOM KommbioTepe [37] u TOCT 12.2.032-78 Cucrema
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ctangapToB 6e3omnacHoctu Tpyaa (CCBT). Pabouee mecTo npu BRIMOJIHEHUH pabOT

cuist. OOIMe 3proHoMudeckue Tpedosanus [22].

Tabmuma 25 — TpeboBanus K opranu3aiuu padbodero mecta npu padore ¢ [IDBM

TpeOdoBanue Tpebyemoe 3HaueHne | 3HaAUYeHHe MAPAMETPOB
B MOMeEIleHUM
BricoTa paboueii | Perynupyemast  BeicoTa | COOTBETCTBYET
MMOBEPXHOCTH CTOJIa (680-800mm)
Heperynupyemasi BoicoTa
(725mm)
Pabouwnii ctyn [TonbeMHO-TIOBOPOTHBIN, | COOTBETCTBYET
peryaupyemMblit o
BBICOTE W YTy HaKJIOHA
CITUHKH
Pacnionoxxenue 600-700MMm CooTBeTCTBYET
MOHUTOpa  OT  TIJa3
MOJIb30BATENS

JlaHHbIe TpeOOBaHUS BBIMOJHAIOTCSA HA TEKYIIEeM paboueM MecCTe.

6.2. Ilpon3BoacTBeHHAsI H€30MIACHOCTH

Hwxe npuBeneH nepeyeHb OMacHbIX U BPEAHBIX (PAKTOPOB, XapaKTEPHBIX

JUTSL IPOM3BOICTBEHHOM Ccpebl B BUAE TaOauIs! (Tadmuma 26).

Tabnua 26 — OnacHsle U BpeaHbIe (PaKTOPHI MPU BHIMOJIHEHUN Pa0OT IO
pa3paboTKe IpOrpaMMHO-aITOPUTMUYECKOTO KOMILIEKCA TITAaHUPOBAHHMS
IPOM3BOCTBEHHBIX MPOIIECCOB

DakTopsI
(T'OCT 12.0.003-2015)
[16]

HOpMaTI/IBHBIC JOKYMCHTBI
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Henocratounas
OCBECIIEHHOCTD
paboueit 30HBI;
OTCYTCTBHE 150307
HEI0CTAaTOK

C€CTCCTBCHHOI'O CBCTAa

CIT 52.13330.2016 EcTtecTBEHHOE W HCKYCCTBEHHOE
ocBemieHre. AxryanusupoBaHHas pepakuus CHull 23-

05-95 [36]

[1oBBILIEHHBIN YPOBEHb

nryma

I'OCT 12.1.003-83 Cucrema ctaHaapToB 0€30MaCHOCTH
tpyna (CCBT). Hlym. O0mue TpeboBanus 0€30MacHOCTH
[17]

[1oBBIIEHHBIN YPOBEHb

QJICKTPO-MAaIrHUTHBIX

I'OCT 12.1.006-84 «Cuctema cranaapToB 0€301aCHOCTH
tpyna (CCBT). DnexkTpoMarHuTHbIE MOJSI PaAHOYacToT.

JonycTuMble YpOBHU Ha paboyux MecTax U TpeOOBaHUS

W3JTy4YCHUHN
K TIPOBEICHUIO KOHTPOJIs» [19]
[ToBbIIEeHHAS wi | CanlluH 1.2.3685-21 I'mrueHnueckue HOpPMAaTUBBI M
TpeOoBaHUsSI K OOECIeUYeHUI0 O€30MacHOCTH U (MJIM)
NOHW>KECHHAS

BJIAJKHOCTDb BO3ayXa

0e3BpeTHOCTH JJIA YelloBeKa (DAKTOPOB Cpeibl OOUTAHUS
[34]

CraTnueckue
MEPETPY3KHU,
YMCTBEHHbBIE
MEepErpy3KH,
MEePErpy3Ku

AHaJIM3aTOPOB,

MP 2.29.2311 - 07 «lIpodunaktuka CTPECCOBOTO
COCTOSIHMST ~ Pa0OTHMKOB TPU  Pas3iM4yHBIX  BUAAX
npoeCCHOHATLHON eATeNbHOCTIY [32]

DJIEKTPUYECKUI TOK

I'OCT 12.1.030-81 Cucrema ctaHaapToB 0€30MaCHOCTU
tpyna (CCBT). DOnektpoOe30nacHOCTb.  3alIUTHOE
3azemiecHue. 3anyneaue [20]

KopoTkoe 3aMbikanue

I'OCT 12.1.030-81 Cucrema ctaHaapToB 0€30MaCHOCTU
tpyna (CCBT). DOnektpoOe30nacHOCTb.  3alIUTHOE
3azemicHue. 3anynaeaue [20]

Cratnueckoe

QJICKTPHUICCTBO

I'OCT 12.1.038-82 Cucrema cTtaHaapToB 0€30IaCHOCTH

(CCBT). DnekrpobesonacHocth. IIpenenbHo

Tpyna
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AOIMyCTUMBIC 3HAYCHH HaHpH)KeHI/Iﬁ IMPUKOCHOBCHHA U

TOKOB [21]

6.2.1. HemocraTtouHasi 0CBeIIEHHOCTh Padoueil 30HbI; OTCYTCTBHE WU

HEAO0CTATOK €CTECTBCHHOI'O CBE€TA,

PaGouee mecTo HaXOOHUTCA Ha 5 staxke 3JaHuA. EctectBeHHOE OCBCIICHHC B
KaOMHETe IIPUCYTCTBYCT. OcHoBHOE OCBCIICHUC B ayJUTOPUN IIPOU3BOAUTCA

IMoCpcaAcCTBOM 06H1€F0 HCKYCCTBCHHOI'O OCBCIIICHUA.

B nponecce pa3paborku, pazpadoTurk Bce BpeMs paboTsl nosbiyercs [1K.
[Ipu »tom cormacHo CII 52.13330.2016 EcrecTBEeHHOE W HCKYCCTBEHHOE
ocBenieHre. AxrtyanusupoBannas penakuus CHull 23-05-95 [36] ocBemieHue He
co3jiaeT OJIMKOB Ha MoBepXHOCTU YKpana [I19BM, a ocBenieHHOCTh 3KpaHa He Ooiee
300 nk. Kpome Toro, padota 3a [I9BM oTHOCHUTCA K KaT€ropuu 3pUTEIbHBIX PaboT

K pa3psny b 3putenbHbIx paboT (BoctpusiTue uHGOpMAaIim).

6.2.2. IloBbIlIeHHBI YPOBEHDb LIyMa

3BYKOBBIC KOJICOAHUS, M3/ITaBaCMbIC IBIIKYIIIUMHUCS YaCTSIMH MEXaHU3MOB H
pruOOPOB, MOTYT BO3CHCTBOBATH Ha 3J0POBBLE UETIOBEKA. | pOMKHE 3BYKH, MOTYT
CTaTh MPUYMHON MPOOJIEM CO CIIyXOM, a AJTUTEIbHOE BO3/eicTBYE ymMa Oosiee 80
nb MOXET CcTaTh MPUYUHOW €ro TOTEpPH JIM YyXYyIAIeHUs. UyBCTBUTEIHLHOCTh K
MOHOTOHHBIM 3BYKaM SIBJISIETCS WHIAMBUIYaJbHBIM MOKa3aTesneM. Ho mocTosHHO
TTOBTOPSIOIIHMECS IIIYMbI Ha pab0YeM MECTe TIPOBOIUPYIOT MPOOJIEMBI, CBSI3aHHBIC C

HEPBHOM CHUCTEMOM U OPraHaMU CITyXa.

B nanHoit paboTe OCHOBHBIM HCTOYHUKOM IITyMa SIBJISIETCSI CHCTEMHBIIN 010K
[IK, BHyTpH KOTOpOro paboTaeT cucremMa OXJaXJACHUS, COCTOsIIas U3

BEHTUJIATOPOB, BOCITPOU3BOJAIINX HENMPEPHIBHBIN LICIIECT U Ty ICHUE.

[locTosiHHBI ~ ypOBeHb IIyMa BIMSE€T Ha pPabOTOCHOCOOHOCTH U

COCpPEOTOYEHHOCTh YenoBeka. Pabouee mecto coorBercTByeT HOpMam ['OCT
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12.1.003-83 «Cucrema cranmaproB Oe3omnacHoctu Tpyaa (CCBT). llym. O6mue

TpeOoBaHus Oe3omacHoCTH» [17] W sABAsSETCS MOMEUICHHMEM C MHHHMAJIbHBIM

YPOBHEM IllyMa I@pUd MNPOrPpaMMHUPOBAHMM M  pa3pabOTKe MPOrPaMMHOIO

o0ecreyeHus IIAHUPOBAHUSA IIPOU3BOJCTBCHHBIX ITPOLICCCOB. KpOMC TOTIO, Ka}K,HLIfI

aKaJeMHUUECKHU yac B paboTe JienaeTcs mepepbiB, KOTOPHIN MO3BOJISIET OTKIIOYUTD

KOMIBIOTEp W/WJIM BBIUTH W3 TMOMEIIEHUS AJS pasrpy3Kd HEPBHOM CHUCTEMBI H

OpraHoB cllyXa.

XapaKTepuCTUKOW MOCTOSIHHOIO IymMa Ha pabdoyeM MecTe

YPOBEHb 3BYKOBOT'O JIaBJICHUS, ONPEIEISIEMbI 10 opMyJie:

La:ZOIQ&.
PO

FI[C Pa CpC€aHCKBaApaTUYHAs BEIIMYMHA 3BYKOBOI'O JIaBJICHUSI,

-5
P, — ncxonHoe 3ByKOBOE HaBiIeHHE B Bo3ayxe, pasHoe 2-107 Ila

ABJIACTCA

(1.12)

3amepsl 3BYKOBOTO JABJICHHS Ha pabodeM MecTe mokasamu P, =385-107.

Cornacno ¢popmyne 1.12

-5
L, =201g38220 " _ 37 73
2-10

[IpeaenbHO OOMyCTHMBIE YPOBHM 3ByKa Ha pabodMX MecTax

TSDKECTH TpyJia IIpeACTaBIeHbI B Tabauie 2727.

C Y4€TOM

Tabnuua 27 — JlomycTuMBbIE YPOBHH 3ByKa Ha paboyeM MecTe

Kareropus
HaIps>KEHHOCTH
Kareropus TspkecTu TpyI0BOTO mpouecca
TPYIOBOTO
npouecca
Jlerkas Cpennsis | Tsoxenwiin | Tsokensii | Tsokenbii
¢usnueckas | puzuueckas | Tpya 1 TpyA 2 TpyA 3
Harpyska Harpy3ka | CTENEHU | CTENEHH | CTENeHU
Hanpsmertoets | g 80 75 75 75
JIETKOW CTETICHU
HanpsxenHocts
cpemaHei 70 70 65 65 65
CTEIECHH
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Hanpsxennslii 60 60 i i i
TpyA | crenenn
Hanpsxennslii 60 60 i i i
TPYA 2 CTENEHU

YpoBeHb 3ByKa, Npu 3ToM He mpeBbiaet 40ab, cienoBaTenbHO, TaHHBIM
YPOBEHb IIyMa JOMYCTUM ISl JETKOW (DU3MYECKOW HArpy3Ku W HAmps>KEHHOTO

Tpyaa 2.
6.2.3. IloBbIlIeHHBIH YPOBEHb 3J1€KTPOMATHUTHBIX M3J1yYeHH

YpoBeHb AneKTpoMarHuTHBIX u3nnydenuit perynupyetcs 'OCT 12.1.006-84
«Cucrema crannaptoB Oe3zonacHoctd Tpyna (CCBT). DnekrpoMarHuTHBIE MO
paguodacTtor. JlomycTuMble ypOBHM Ha pabouux MecTax U TpeOOBaHHUS K

NPOBEICHUIO KOHTpOs» [19].

B noBcegHeBHOM JKHM3HM JUIS JIIOAENM HE 3aMETHO BO3IEHCTBUA
AJIEKTPOMArHUTHBIX U3Ty4eHUH. MOITHOCTh UCTOYHUKA U3TYyUYECHUS JOJKHA OBITh
JIOCTATOYHO OOJIBIION, YTOOBI 3TO OTpakaJloCh Ha 3JI0POBbE M CAMOYYBCTBHUE

OpraHusma.

OCHOBHBIE M3IIyYAIOIIUE 3JIEKTPOMArHUTHOE mnoJie yactu [[DBM — s310

CUCTEMHBIN OJIOK, B KOTOPOM HaXOIUTCS TIPOIIECCOP, U SKPAH MOHHUTOPA.

Ha pabouem MECTE YCTaHOBJIEHBI II5BM, OCHAIIIEHHBIE
KUJKOKPUCTATUIMYECKUM MOHUTOPOM. OHM HU3/1y4YaroT 3JIEKTPOMArHUTHBIE BOJIHBI,

KOTOpbIE HE MPUYUHSIOT YEJIOBEKY Bpena, Jaxke MpH JJIUTEIHLHON paboTe.

6.2.4. IloBbllIeHHAS] HANPSZKEHHOCTH JJIEKTPUYECKOT0 MOJIS;

Pabora [19BM, kpoMe 3JI€KTPOMArHUTHBIX W3JIYYEHHUH COMpPOBOXKIAETCS
AIEKTPOCTATUYECKUM II0JIEM, KOTOPOE MOKET JIEHMOHE3HPOBATH OKPYKAIOLIYIO
Bo3nymHYy0 000mouky. Cormacno I'OCT 12.1.006-84 «Cucrema crangapToB
oezonacHoctu  Tpyna (CCBT). DOnekTpoMarHUTHBIE MO  PagdOYaCTOT.

JlommycTrMbIe YPOBHU Ha pab0OYUX MECTaxX M TPEOOBAHUS K TIPOBEICHUIO KOHTPOJISD)
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[19] s obGecneueHust Oe30macHOCTH pabouero ImepcoHajga W 000pYAOBaHHUS
HEO0XO0 MO TIPOBOIUTH MOHU3AIMIO BO3/IyXa, ITyTEM YCTAaHOBKH HOHU3AaTOPOB HITH

o0ecreyeHus IIPOBCTPUBAHUA ITIOMCIICHN .

6.2.5. IloBbIIeHHAS] MJIM TIOHUKEHHAS] BJIAKHOCTH BO3/1yXa;

Cornacno CaunlluH 1.2.3685-21 I'uruenndeckue HOpMaTUBBI U TPEOOBAHMUS
K obOecreyeHn0 0e30macHOCTH M (WiM) Oe3BpPEAHOCTH I 4YesioBeKa (haKTOpOB
cpensl ooutanus [34] naBieHHe, TeMIepaTypa W BIAXHOCTh BO3IyXa BIHUSIOT Ha
3I0pOBbE PAOOTHUKOB, CIEAOBATENIbHO, OH BJIMSIOT Ha OO0Ilee CaMO4YyBCTBHE,

pabOTOCTIOCOOHOCTD U BHITIOJTHEHUE MOCTABICHHBIX 3a/1a4.

PaGouee MecTO 13-3a CBOETO pPACMOJOXEHUS MOXKET OBITh CIIHUIIIKOM
BJIaXKHBIM. [[03TOMY B cTeHaX ay IMTOPUH YCTAHOBJIEHA MEXAHUYECKAsI BEHTHIISIIUA,
OCHAIIIEHHAsd BEHTWJISITOPOM W OTBOJSINIAS BO3AyX W3 MOMEIICHUS. JTO CHUXKAET
BJIAKHOCTh B moMenieHun. Kpome Toro, ayauTopusi MOAKIIOUYEHA K CHCTEME
LEHTPAJILHOTO TOPOJICKOTO OTOIUIEHUE. DTO MOMOTAaEeT PEryJIMPOBATh TEMIIEPATYPY

B IICpHUOJ SUMHUX MCCAIICB.

6.2.6. CtaTu4eckne neperpy3Ku;

B coBpemeHHOM Mupe, ouTH Kaxaas padoTa, Tak WM MHA4ye, CBSI3aHHA C
paboroil 3a kommnbloTepoM. PazpaboTurikaM mporpamm, HUHKEHEpaM M BCEM, KTO
YUYUTCS, IPUXOAUTCS TpoBOANTSH 32 [IBOM MHorue yacel. IIpu 3Tom nosibzoBaresns
BBIHY’KJIEH IPUHUMATh OJHY U Ty € 103y B TEUYEHUE JUIMTEIBHOTO BPEMEHH, TEM
caMbIM co37aBasg B pPA0OTE MBILIEYHOTO KOPCETA CTATHYECKUE MEPETPY3KH.
HeynoOnas 1mo3a, HaxoKJEHHUE LIEHTpa TSHKECTH B OJHOM MECTE, MOCTOSHHBIN

HAaKJIOH BIICPCA BBI3bIBAIOT 00JIH B I1Iee U CITHHE.

Pabora c¢ II9BM mnogpa3zymeBaeT oO0pabOTKYy OOJBIIOTO KOJIUYECTBA
uHdopmaruu. AHanM3 JaHHBIX, WHXXCHEPHBIE WCCIICNIOBAHUS, pacyeThl U
pa3paboTka TPOrPaMMHBIX TIPOAYKTOB TPEOYIOT BBICOKOW KOHIICHTpAIIUU

BHUMaHusl. [Ipu paboTe ¢ BU3yasibHON MH(pOpMALIMEN HallpsATratoTcs IJ1a3a, KOTOpble
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ABIIAIOTCA 3PUTCIbHBIMH aHaJIN3aTOpaMH YCJIOBCKA. Paccrosinue PaCIIOJIOKCHUA
npeaMeTa IMOCTOSHHOTI'O BU3YAJIbBHOTO KOHTPOJIAI HC MCHACTCA B IIPOLICCCC pa6OTBI,
H3-3a 3TOI'0 YCTAIOT I'JIa3HBIC MBIIIIIBI, U3-3d 9TOTO0 CHHUIKACTCA OCTPOTA 3PpCHUA. HpI/I
JIUTCIBHBIX KOHTAaKTaXx C JUCINICCM, IIOCTOAHHOI'O H8.6J'IIOI[€HI/ISI CXO0XEH Mo

CTPYKTYpE 3pUTEIbHOM NH(OPMALIMH, YeJIOBEK HAYNHACT UCIIBITHIBATH CTPECC.

Cormacao MP 2.2.9.2311 — 07 «IIpodunakTtuka CTpeCCOBOTO COCTOSHHUS
paOOTHUKOB TIPU Pa3IMUYHBIX BHJAX MPO(ECCHOHAIBHOW esTeabHOCTH» [32],
pa3paboTKa MPOrpaMMHO-JITOPUTMHAYECKOTO KOMIUIEKCA OTHOCHUTCS K Tpymmne B, |
KaTteropuu (10 2X 4acoB) — TBOpueckas pabora B pexume nuanora ¢ [I9BM. Ilpu
BBITIOJIHEHUU Pa3HBIX TPYII padOT B T€UEHHWE CMEHBI 32 OCHOBHYIO MPUHUMAIOT
TaKy1o, KoTopas 3aHumaeT He meHee 50% BpeMenu padbouero aus. s obecnieueHus
ONTUMAJIbHON PabOTOCTIOCOOHOCTH U COXPAHEHHUS 3J0POBBS MMOJIb30BATEICH Ha
MPOTSHKEHUU pabdoyeil CMEHBI JOJKHBI YCTaHABIMBATHCA PErIAMEHTUPOBAHHBIN
nepepeiB, mpu 8-mu yacoBoM pabouem aHe 30 muHyT. [IpoaomKuTeILHOCTH
HernpepbiBHON paboThl ¢ [IK He momkHa mpeBbimath 2 yacoB. s | kareropun
paboT - uepe3 2 yaca OT Hayana paboThl U yepe3 1,5 - 2 yaca mocie 00eIEHHOro

IICPCphIBa IIPOAOJLKUTCIBHOCTBIO 15 MHUHYT K&)KI[BIﬁ.

Bo BpeMms periiaMeHTHPOBaHHBIX MEPEPHIBOB C IIETBI0 COXPAHEHUS BBICOKON
paboTOCIIOCOOHOCTH BBIMOMHAETCS KOMIUIEKC ynpakHeHU!. C HEeIbl0 YMEHbIIEHUS
OTPUILATEIHLHOTO BIMSIHUS MOHOTOHHOCTH 11€J1IECO00pa3HO uepeloBaHUe OTnepariuii
OCMBICIIGHHOTO TEKCTa ¥ YHCJOBBIX JaHHBIX, YepPEAOBaHUE pPEIaKTHUPOBAHHUS

TEKCTOB W BBOJIA JIAHHBIX (M3MEHEHHUE COJepPKaHUs pabOTHI).

PaGora Ham  pa3paboTkoii  MPOrpaMMHOTO  TPOJAyKTa  TpeOyer
COCPEJOTOYEHHOCTH M  4YacTOr0 MEPEKIIIOYEHUS MEXAY MCIOJIb30BaHUEM
HECKOJIbKMX TMpOorpaMM OfHOBpeMeHHO. [loaToMy nnsi Toro, 4TtoObl 3pUTENbHBIC
aHajau3aTopbl paboTaau Ha HYXKHOM YpPOBHE, KaXIbIM akKaJeMHUYeCKUM yac
MPOBOAMUTCS mepepblB B 5-10 MUHYT, a B KaXKAbli BTOPOM aKaJEMUYECKUN Yac
nepepbiB B 20 MUHYT. Bo Bpems mepepriBa €CTh BO3MOXKHOCTb BBIMTH U3 Ay AUTOPUU

Y BBIKJIFOYUTH Ha BpeMs [I19BM.
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6.2.7. D1ekTpOoOE30MaCHOCTh

DneKTpoOEe30MacHOCTh — CHCTEMa OPTaHW3AalMOHHBIX U TEXHUYECKUX
MEPOIPUIATHA U CPEACTB, OOECNEUMBAIOIIMX 3alllUTy JIIOJEH OT BPEIHOTO U
OIIACHOTO  BO3ACUCTBHSA  JJIEKTPUYECKOTO  TOKA,  JJIEKTPUYECKOM  IyTH,

QJICKTPOMATHHUTHOI'O ITIOJISL U CTATHYCCKOI'O 3JICKTPHUYICCTBA.

Cornacao I'OCT 12.1.030-81 «Cucrema crannapToB 0€30MacHOCTH Tpyda
(CCBT). Dnektpobe3onacHOCTh. 3amuTHOE 3a3emiicHHe. 3aHyneHue» [20]
MOMEIICHHE, B KOTOPOM HaxoJIUTCS paboyee MECTO, OTHOCUTCA K KaTEropuu
MOMEIICHUI 03 MOBBIIMIEHHONW OMAacCHOCTU. Ero MOXHO OXapakTepHu3oBaTh, Kak
CyX0€, HEMbLIbHOE, C TOKOHENPOBOAAIIMMH MOJaMU U HOPMAJILHON TeMIepaTypoi
BO3/lyXa. TeMIlepaTypHbI pPEKUM, BIAXHOCTh BO3/1yXa, XMMHUYECKas cpela He

CIIOCOOCTBYIOT Pa3pyLICHUIO U30JISAIUU IEKTPOOOOPYAOBAHUS.

3amuTa OT 3JIEKTPUYECKOTO0 TOKa Ha pabodyeM MecTe MPOMU3BOJUTCS C
HOMOUIBIO H30JSIMM TOKOIMPOBOIAIIMX dYacTed (Bce MPOBOJAA H30JUPOBAHBI).
DJIEKTPUYECKHE YCTPOMCTBA, B 4AaCTHOCTH Ipoueccop ot [IDBM pacnonoxen B

3aIMTHOM KOpooe.

KOpOTKOC 3aMbIKAHUC — OJTO COCAMHCHHC HABYX TOYCK C pPa3sHbIM
IIOTCHOHUAJIOM C IIOCIICAYIOIIUM YBCIMYCHHCM TOKAd M BBIACICHUCM OOJIBIIIOTO
KOJIMYCCTBA TCILJIA. BCJICI[CTBHC YCT0 KOPOTKOC 3aMBIKAHHUC MOJKCT CTATb HpH‘iHHOﬁ
Imoxapa B IOMCIICHUH, ITPHU KOPOTKOM 3aMBbIKaHHUHU OT JJICKTPHUYCCKOI'O TOKa MOT'YT
[IoCTpadaTh JIIOAW, HAXOIAIIHUCCI B HCHOCpeI[CTBeHHOﬁ OJM30CTH OT MCTOYHHUKA

BO3HHKHOBCHUA.

Ha paGouem MecTe KOpPOTKOE 3aMbIKaHHE MOXET OBITh BBI3BAHO JMOO
HEUCITPAaBHOCTBIO B MIPOBOJIKE, JIMOO TIPH paboTe ¢ KOMMBIOTEPOM, KOT/Ia BHYTPHU

KopIryca Co3aa€TCs pa3HOCTb (1)8.3 M TOK MOJKET TakK K€ IMOBPCANTH BCIO 3JICKTPOCCTD.

JInsg  3ammThl  JJIGKTPUYECKOM CE€TH OT  KOPOTKOTO  3aMbIKaHUA
NPEAYCMOTPEHBI yCTPOWCTBA 3amMTHOrO OTKIo4YeHus: (Y30), ocHalleHHbIE

YCTpOﬁCTBaMH ABTOMATHYCCKOI'O OTKJIFOUCHUA — aBTOMaTaMu 151
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npenoxpanutenasiMu. Kpome Toro, B MOMENICHHHM YCTAHOBJICHBI NATYWMKH JbIMA,
KOTOpBIC TMPH BO3HUKHOBEHHWU BO3TOPAHUs, BHI3BAHHOTO KOPOTKUM 3aMBIKAHHEM,
OIOBEIIAIOT BCE 3/IaHME O HayaBIiieMcs moxkape. Takum oOpa3oM, pabodee MeCTo

IMOJIHOCTBIO 3aMUIICHO OT BO3MOKHOI'O KOPOTKOI'O 3aMbIKAHMN .

6.2.8. CtaTu4eckoe JIeKTPHUYECTBO

B paGoyem npocTpaHCTBE HAXOAUTCS MHOTO YCTPOMCTB, KOTOPBIE pab0TaIOT
OT DJICKTPUYECKOTO0 TOKA W CJIeJIaHbl U3 MaTepHaloB, KOTOpPbIC, TaK WM HHAYE,
HaKaIJIMBalOT Ha ce0e CTaTU4ecKu 3apsal. MOoKeT BO3HUKHYTh pPa3HOCTh
MOTEHIIUAJIOB OT CTAaTUYECKOr0 AJIEKTPUYECTBA, U TMPUKOCHOBEHUE YEJIOBEKA K

3apsiLy MOXKET BBI3BATh TPABMBI, 0’KOTH WIIH ITOXKAap.

J1ist 31Tl 000PY/IOBAHUSA U TIEpCOHAIIAa IPUMEHSIETCA 00111ee 3a3eMIICHUE

AIIEKTPOIIPOBOJIKH M YBIIAXKHSIOIINE YCTPONCTBA.
6.3. DKoJoruyeckast 0€30MacHOCTh

6.3.1. Bo3aeiictBue Ha JuTocdepy

Brineniee u3 crpos [I9BM u conmyTcTByronias OprreXHUKa OTHOCUTCS K
IV xmaccy omacHOCTM M TOIEKHUT CHEUHATbHOM yTuiauzauuu. s okazaHus
HAWMEHBIIIETO BIUSHUA HA OKPYXKAIOUIyI0 Ccpeay, HeoOXOAUMO TMPOBOIUTH
cnenuanbHyo npouenypy yrunmnzanuu [19BM u oprrexHuku, npu KOTOpoit 0oee
90% oTnpaBUTCsA Ha BTOPUYHYIO NepepadoTKy u MeHee 10% OyayT oTmpaBiieHbl Ha
cBaJIkU. [Tpu 3TOM OHa JOJIKHA COOTBETCTBOBATH npouenype yruiuzauuu ['OCT P
53692-2009  Pecypcocbepexenue.  OOpamieHue ¢ OTXOAAMH.  DTallbl

TEXHOJIOTMYECKOI'0 IIHKJIa 0TX0H0B [25].

IIpu BbIXOZIE W3 CTpPOs, a TaKKe yCTApeBaHHH KOMIOHEHTOB, [I9BM wu
COMYTCTBYIOIIasi OPITEXHMKA HAyWHAeT TMPEACTaBIATh COO0OM  HMCTOYHMK
BTOPOCOPTHOTO ChIpbsi U OoTHOcUTcs K IV knaccy omacHoctu. Kaxneiii [19BM
COJICPKUT IIBETHBIE METAJIJIbI M IEbIM HAOOp OIMACHBIX ISl OKPY>KaloIIel Cpejibl

BCUICCTB. 910 IMPOMU3BOAHBIC I'a30B, TAXKECIIBIC MCTAJJIbl, CPEAN KOTOPLIX Ka)IMHP'I,
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PTYTb U CBHHCII. Honaz[aﬂ Ha CBaJIKy, BCC OJTH BCHICCTBA II0A BOS,Z[@I‘/’ICTBI/ICM

BHECILIHEH CpCAbl ITOCTCIICHHO IIPOHUKAIOT B IIOYBY.

JIXOMUHECLIEHTHBIE JIaMIIbl MNPHU TEPErOPAaHUM CTAHOBSITCA HCTOYHUKOM
3arpsisHeHus. Jlammbl comepkaT BHYTpU ce0s pPTyTh, KOTOpas 3arps3Hser
OKpyXarolyto cpeny. Kpome TOro, mx KOpmyc COCTOMT MPEUMYIIECTBEHHO W3
CTEKJITHHOM TPYOKH, KOTOpas P HEOCTOPOKHOM OOPAIICHIH MOXKET pa3OUThCS Ha

MCJIKHUC OCKOJIKH.

I[OKYMGHTBI, IICPCHCCCHHBIC Ha 6yMary, CTAaHOBATCA HCTOYHHUKOM
6YMa}KHI>IX O0TXOIOB. Takue OTXObI MCOJICHHCC pasjiararoTcs Hn3-3a
HpCIIBapHTeJIBHOﬁ O6pa6OTKI/I 6YMaI‘I/I, d TaK)KC COACPIKAT Ha cebe CJICObI KPACKH,

KOTOpasd 1mo1iajgast B IIOUBY €€ 3arpsA3HACT.

Cornacao I'OCT 17.4.3.04-85 «Oxpana npupojsl (CCOIT). [Touer. O6miue
TpeOOBaHUS K KOHTPOJIO M OXpaHe OT 3arps3HeHus» [23] ropuaudeckue JuIa
UMEIOT TIPaBO yTHIIM3UPOBATh OPTTEXHUKY TOJIBKO TIPH MPOXOKICHUH TTPOIICTYPhI

IIOJIHOT'O CITMCaHUA, IIOATBCPIKACHHOI'O AKTOM.

Komnanns «TomckCodr» IIPOU3BOJIAT coop OTpaOOTaHHBIX

aKKyMYJISITOPHBIX OaTapeil ¥ nmepeaeT B yTHIN3AIIHIO.

ToMCKMI TONUTEXHUYECKUN YHUBEPCUTET ABISAETCA IOPUANYECKUM JIULIOM,
MO3TOMY TIE€PETrOPEBIINE JIIOMUHECUEHTHBIE JIaMIIbl COOMPAIOTCS TEXHHUYECKUM
NEPCOHAJIOM, a 3aTeM NEPEAI0TCS B LICHTP MO MepepadOTKE TaKUX JIaMII, y KOTOPOTO
MMeeTCs JIMIEH3Us Ha MpaBo cOopa U nepepadOoTKU JTIOMUHECUEHTHBIX Jdami. J{is
MaKyJIaTypbl CyIIECTBYIOT CIIELHAJIBHO YCTAHOBJICHHBIE KOHTEHHEDPHI, B KOTOPHIE
MOMEIIAIOTCS OTpaOOTaBIIME TIeYaTHbIC W3AaHus, oducHas Oymara WU Jpyrue
u3JeNusl U3 TepepadoTaHHOM 1eTos103bl. OHU OTBO3STCA B MYHKTHI MO COOpY

MAaKyJIaTypsl, A€ yTWIN3APYIOTCS.
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6.4. Be3onacHOCTH B Ype3BbIYANHBIX CUTYAIUSIX

6.4.1. Ilo:xxkapHasi 6e301aCHOCTh

[TocxxapHast 0€30MaCHOCTh MOXKET OBbITh OOecredYeHa MepaMu I0KAPHOU
npoUIaKTUKA M AaKTHUBHOW ToOKapHOW 3amuThl. [loxkapHas mnpodumakTuka
BKJIFOYAET KOMIUIEKC MEPONPUATHNA, HAIIPABIEHHBIX HA MPEAYNPEXKICHUE T0Kapa
WIM YMEHBIICHUE €ro IOCIEACTBUI. BO3HMKHOBEHHE MOXapa B IIOMELICHUHU
ayIUTOPUH MOXKET TMPHUBECTH K OOJBIIMM MaTe€pUalbHbIM THOTEPSIM H
BO3HMKHOBEHUIO YPE3BBIYAHON CUTyaluu. Upe3BbIlUaliHbIe CUTYallMd IPUBOJIAT K
MOJIHOM moTepe HH(pOpManuMu M OOJIBIIUM TPYAHOCTSIM BOCCTAHOBJIEHHUS BCEH

uH(pOpMaUK B IOJIHOM 00BEME.

Cornacao 'OCT 12.1.004-91 «Cucrema crannapToB 0€30MacCHOCTH Tpya
(CCBT). [Noxkapnas 6e3omacHocTh. O0mue TpedoBanus» [18], padbodee momernieHue
OTHOCUTCS K Karteropuu B (mpou3BojcTBa, CBsi3aHHbIE ¢ 0OpaOOTKOW WM

MMPUMCHCHHUCM TBCPALIX CI'OPACMBIX BCIICCTB U MaTepI/IaJ'IOB).

B  cnydae  BO3HUKHOBEHHS ~ MoOXkKapa  HEOOXOJIMMO  OTKJIIOYUTH
AIICKTPONIUTAHUE, BBI3BaTh MO TeiehOoHy IMOXKAPHYIO KOMaHIy, IPOU3BECTH
HBAKYAIMIO U MPUCTYIUTH K JIUKBUAAIIMHU TTOKapa oruerymurensMmu. [Ipu Hanuuuun
HEOOJIBIIIOr0 ovara IIaMeHH MOKHO BOCIIOJIB30BaThCS MOJIPYYHBIMH CPEJICTBAMU C
IEIBI0 TPEKpalleHus JO0CTyla Bo3ayxa K O00BeKTy Bo3ropanus. llokumarth

NOMEILEHUE HEOOXOIUMO COIVIACHO IIJIaHY HBaKyaluu.

[Toxap siBisieTCA 4YpE3BBIYAMHOW CUTYAIMEW IS JIIOJICH, HAXOISIUXCS B
nomenieHuu. [Ipu BOSHUKHOBEHUHM MOXKapa CpabOTAOT AATYUKU JbIMa, KOTOPbIC

noaaayT CUrHaji O6IJ_[CFO OIIOBCUICHUA BCCTO 34aHU.

Ha pucynke 2 n3o0pakeH 1iaH sBaKyanuu rnpu Bo3HukHoBeHUU YC.
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Pucynok 2 — [1nan sBakyanuu npu noxape

91



BoiBOABI

B xome wuccrmegoBaHuMs MO COIMAIBHOM  OTBETCTBEHHOCTH  ObLIH
pacCMOTpEeHbl  IIPABOBBIE W OpPraHM3allMOHHBIE  BOIPOCHl  OOECHEeYeHUs
0€30MacHOCTH, a TAKXKE OPraHU3aLMOHHBIE MEPOIIPUATHUS P KOMIIOHOBKE paboyeil
30HBI.

Boeigenensl W nmpoaHanM3MpOBaHBl BpPEOHBIE M ONAacHblE  (PAKTOPHI,
BJIMSIIONINE HA YeloBeKa, Haxojsierocss B oduce. bouin ompenenaeHsl cpencTBa
3alUTHl, OT BBISIBJICHHBIX BPEIHBIX U ONMACHBIX (PaKTOPOB.

bouin  BbIsIBIIEHBI  OBITOBBIE  OTXOAbl, HEraTUBHO BJMSIONIME HA
OKpyXxarolyto cpeay. K HUM OTHOCATCS CEBIIME aKKyMYJISITOPHBIE YCTpOICTBA,
OyMakHbIE OTXOJIbl, MEPEropeBIIne JaMIibl. JlaHHbIE OTXOABI Ha MecTe pPaboThI

yrunusupyrorcs corsacHo ['OCT.
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Conclusion

At the beginning of the work, the subject area was studied. Similar software
libraries are considered. There are applications with similar technologies in GitHub,
but no semantic similar implementations.

Functional requirements are written for the application. In accordance with
these requirements, use case, sequence and activity diagrams were constructed. The
architecture of the interaction of the system components was also built.

JavaScript programming language was chosen to implement the SDK, as it
can be used to create both web and desktop applications. Also, this language has
native browser support for the WebSocket protocol, which is important in terms of
development requirements.

The core of the library was implemented, which establishes and maintains a
connection to the server. Next, the module for building requests to the server and the
main external functions of the SDK are implemented.

Every SDK module has been tested and documented. The project is
published on GitHub and NPM.

A browser application has been created to demonstrate the capabilities of the
SDK.

To conclude, the SDK implementation process includes a full development
cycle: obtaining technical specifications, design, development, testing,
documentation. As a result of the work, the SDK was designed and created for the
web integration of the ManyCam software, which allows other developers to embed
ManyCam functions into other applications. Thanks to the developed SDK,

relationships between TomskSoft company and clients goes from B2C to B2B level.
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