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PEDEPAT

[TosicatoBanbHa 3anucka: 117 c., 41 puc., 7 Tabn., 3 gogatka, 23 mxepena.

BA3A JAHUX, JEPMATOCKOIIIYHA CUCTEMA, MEJIAHOMA,
HEBYC, HEMPOHHA MEPEXA, IITYYHUU IHTEJEKT, C#, ENTITY
FRAMEWORK CORE, MVC, NEURAL NETWORK, SQL, .NET

O0'eKTOM IOCHIIKEHHS € IEPMATOCKOITIYHA CUCTEMA.

[TpenMeToM NOCHIKEHHS € IHTEJEKTyajbHa JEpMaTOCKOIIYHA CHCTEMa
sKa Ma€ (PyHKI1IO BUSBIECHHS MEJIAaHOM 3a (OTO.

Merta pobGotu — po3poOUTH MIJACUCTEMY JUIsl aBTOMAaTHU3alli poOOTH
J€pMaTOJIOTIYHOI KJIIHIKM 3 MIATPUMKOIO aHalli3y HOBOYTBOPEHb Ha IIKIpPI IO
doTorpadii.

MeTtoau po3po6ku 6a3yr0ThCsl Ha MOXIIMBOCTSIX MOBHU IporpaMmyBaHHs C#
Ta OyAyTh BUKOPHMCTaH1 i aHamizy (otorpadiii HOBOyTBOPEHb Ha WLIKIpl, a
TaKO’X aBTOMATH3aIlli 00Ky 3aMKCIB JI0 ASPMATOJIOTTYHOT KITIHIKH.

[lincuctema, 110 PO3POOTIOETHCS, T03BOJIIE ABTOMATU3yBaTH OOJIIK
3aMKCIB 10 JEPMATOJIOTIYHOI KIIIHIKK Ta Ma€ (PyHKII0 aHami3y ¢oTorpadii 1is
BUSIBJICHHS MEJIaHOM  3MOMDK JOOpOSAKICTHIX HeByciB. Takuii aHami3
MPOBOJAUTHCA 0a3yro4uch Ha (POTO HOBOYTBOPEHHS HAa LIKIpL. 3a JIONOMOTOIO
BeO-CaliTy J1epMaTOJIOTIYHOI KIIIHIKM, KOPUCTYBadl MOXYTh TEperiisgaTu
JIOCTYIIHI TOCTYTHM Ta CIHCOK JIKapiB 1 poOOUTH 3amuc 10 JAEPMAaTOJOTIYHOI
KJIIHIKA. A TaKOX, CKOPUCTABIIUCH (DYHKIIIEIO aHaJi3y HOBOYTBOPEHb 3a (HOTO,

oJipa3y BU3HAUUTHU Tiepea0auyBaHUM A1arHO3.



ABSTRACT

Explanatory note: 117 p., 41 fig., 7 tabl., 3 ann., 23 sources.

ARTIFICIAL INTELLIGENCE, C#, DATABASE, DERMATOSCOPIC
SYSTEM, ENTITY FRAMEWORK CORE, MELANOMA, MVC, NAEVUS,
NEURAL NETWORK, NEURON NETWORK, SQL, .NET

The object of research is the dermatoscopic system.

The subject of the research is an intelligent dermatoscopic system that has
the function of detecting melanoma by photo.

The purpose of the work is to develop a subsystem for automating the
work of a dermatology clinic with support for the analysis of neoplasms on the
skin by photography.

The development methods are based on the capabilities of the C#
programming language and will be used to analyze photos of neoplasms on the
skin, as well as to automate the accounting of entries to the dermatology clinic.

The subsystem under development allows to automate the accounting of
records to the dermatology clinic and has the function of photo analysis to detect
melanoma among benign nevi. Such an analysis is carried out based on a photo
of a neoplasm on the skin. Using the dermatology clinic website, users can view
the available services and list of doctors and make an appointment with the
dermatology clinic. And also, using the function of analyzing neoplasms by

photo, immediately determine the expected diagnosis.
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HEPEJIIK YMOBHHUX ITO3HAYEHBb, CUMBOJIIB, OAUHUILb,
CKOPOYEHDb TA TEPMIHIB

CYB/l — Cucrema ympaBiiHHs 0a3010 JaHUX;

IC — Indopmariiiina cucrema;

CRUD - Create-Read-Update-Delete — AdpeBiaTypa ckirajieHa 3 IepIImx
JiTep;

DFD — Data Flow Diagram — Jliarpama IoTOKiB JaHHX;

DNN — Deep Neural Network — I'muOuHHa HefipoHHa Mepexa;

ERD — Entity-Relationship diagram — /{larpama «CyTHiCTb-3B'30K»;

IDEFO — Integration Definition for Function Modeling — Horariis onmcy
6i3Hec-npornieciB. OcHoBaHa Ha MeToaoJorii SADT;

ISIC — International Skin Imaging Collaboration — AopeBiatypa ckianeHa
3 MepUINX JITEp;

MVC — Model-View-Controller — Moaens-IIpencrasnennsn-Konrposep;

SADT - Structured Analysis and Design Technique — Texuomoris
CTPYKTYPHOTO aHaJ3y Ta MPOEKTYBAaHHS, I'padiyHe MO3HAYEHHA 1 MiAXia A0
OIHCY CHCTEM;

SOLID - Single responsibility principle, Open/closed principle, Liskov
substitution principle, Interface segregation principle, Dependency inversion
principle — AGpeBiatypa ckjajaeHa 3 MEPIIUX JITEp M'ATH 0a30BUX NMPUHIIUITIB

00'€KTHO-OPIEHTOBAHOTO TPOrPaMyBaHHS.



BCTYII

Y Ham 4Yac CTPIMKO pO3BHUBAIOTHCS 1H(GOpPMAIlIHI TEXHOJOTIi Ta BCe
OlnplIe JII0/Iel HaJaroTh IEepeBary TOMYy, 100 BUPINIYyBaTH OLIBIIICTH 3aBIaHb
3a noroMoror IHTepHery. B Hammiii kpaini € Oararo JjikapeHb Ta MPUBATHUX
JEPMaTOJIOTIYHUX KIIIHIK, aje B OUIBIIICTh 3 HHX, MO0 HE YEeKaTh B dYep3i,
NOTPIOHO MOpHWMTH  3a3fajnerigp o0  3amMcaTUCh Ha  Opuiiom  abo
3arenedoHyBaTH.

[0 npobnemy wMir OH BUPIIUTH 3pyYHUA BeO-3BCTOCYHOK, IO
MOJIETIIYBaB OU MPOILIEC 3aMUCy JI0 AEPMATOJIOTIYHOI KIIIHIKH, a TAaKOX HaJlaBaB
OM MOJIMBICTh O3HAOMHUTHUCH 3 YCIM aCOPTHMEHTOM MOCIYr HE BUXOMSYU 3
JIOMY.

[{s po6oTa € akTyanbHOIO, aJI’Ke IMIOPIYHO, KUIBKICTh MOJIOHUX CEPBICIB B
[HTEpHETI 30UIBLIYETHCS TOMY, IO 1I€ HE TUIBKUA 3pYYHO JJIA KIIIE€HTIB, aje i
BUTITHO BJIACHMKAM TakKUX CepBiciB. Takoxk, Takud JOJATOK JO3BOJISIE
3aMuCaTUCh JI0 JIEPMATOJIOTIYHOI KJIIHIKM HE BUXOISYM 3 JIOMY, IO € 3apas
akTyallbHUM. Yepe3 aBToMaTu3alliio MpoIecy CTBOPEHHs 1 (JOpMyBaHHS 3aIuCy,
MIJBUINYEThCS HAMIMHICTD 32 PaxyHOK 3MEHIICHHS BIUIMBY JIFOACHKOTO
(bakTopy, a TaKOXk 3MEHIIYETHCS KIJIBKICTh Ta TPYJIOMICTKICTb /1 MepCOHAIY.

Kpim Toro, KineHTH MarOTh JOCTYII A0 CalUTy HUJIOA000BO, 1€ 3PYUYHO JJIs
KIJIIEHTIB, aJK€ BOHH MOXKYTb 3aIllUCATHCh J0 JACPMATOJIOTIYHOI KIIIHIKA Y Oyab
SIKMH 4ac.

VY Ham yac, 0arato JaepMaToJIOTIYHHMX KINHIK MaloTh MOMIOHHMH BeO-
3aCTOCYHOK, IO JO3BOJISIE 3aIMCYBATHCS HA TIPHIOM 3a JOIOMOTO0 [HTEpHETY,
1 17 Toro, moO mMpuBaOUTH Ie OUIbIIe HOBUX KJEHTIB, MOAIOHI CEepBicH
HAMaraloTbCsl BUJIUJTUTUCS 3 TOMDK IHIIMX, HAJAIOYM SKICh YHIKQJIbHI
MO>KJIMBOCTI, 5IK1 O HE HaJaBaJl KOHKYPEHTH.

Be6-3actocyHOK, 1m0  pO3pOOIIOETHCS,  JTO3BOJSATAME  KIIIEHTaM
O03HAMOMHUTHUCh 3 aCOPTUMEHTOM TIOCIYT, MEeperIsIHyTH iH(OpMaIliio 040

JiKapiB Ta 3aMMCcaTUCh JI0 JEPMATOJOTIYHOI KJIHIKK Yepe3 [HTepHeT, a Takox,
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MaTUME YHIKaJbHy 3 MOMDK IHIIMX NOAIOHMX CEpBICIB (YHKIIIO: aHami3
HOBOYTBOPEHHsI Ha IIKipi mo ¢oTorpadii Ta BUCYBaHHS MPHUIYIICHHS IIOJ0
JliarHo3y.

3aBagKM 10AATKOBiM (yHKIII aHaidi3y HOBOYTBOpEHb Mo Qororpadii,
MiJICUCTEMA, 110 PO3pOOIIOEThCS, Oy/i€ BUTIHO BUAUIATHUCH 3 MOMDK 1HIIHX
no/IiI0HMX Be0-3aCTOCYHKIB, a)KJ€ KOPUCTYBadl MOXYTh HE BUXOJSYH 3 JOMY
3aBaHTAXUTH (oTorpadito TypOyroUuoro HeByca ab0 1HIIIOTO HOBOYTBOPEHHS y
CUCTEMY 1 OTPUMATH pE3yJbTaT UM € 1€ HOBOYTBOPEHHS JOOPOSIKICHUM a0o
3IIOSIKICHHUM.

VY Hai 4ac, KOJIM 1HTEPHET € JOCTYITHIM MaikKe KOKHOMY, 6arato Jjrojaei
y pasi MOraHoro CcamoIlOYyTTs TepIl 3a BCE HAMAralTbCi CaMOCTIHHO
BU3HAYMTH CBIM J[1arHO3 ITYKalO4M CBOi CUMIITOMH B 1HTEPHETi, TaKHi CIOCiO
MO>K€ TIPUBOJUTHU JO TOTO, 1110 JIFOJIMHA BIJHOCUTH CBOI CUMIITOMH JI0 P1JIKICHOI
CMEpTENIbHOI XBOpPOOHU, SIKOT B HEl HeMae, abo J0 XBOpoOH, sika HE MOTpedye
JIKyBaHHS 1 MPOXOJUTH cCaMa 3 4YacoM, KOJM Ha CIpaBidi, Mae XBOpPOOy sKy
NOTPIOHO HEraitHO MoYTau JIKYBAaTH 1100 YHUKHYTH MOTIPUIEHHS CTaHy. Xo4a
JI1arHO3, SIKUM CaBUTh BE0-3aCTOCYHOK, IO PO3POOTIOETHCS, Yy XOJ1 aHaIi3y
dboTorpadii — He € CTO BIACOTKOBUM 1y OyIb SIKOMY pasi SKIIO € TypOyrouu
HOBOYTBOPEHHSI Ha WIKIPI — MOTPIOHO 3BEPHYTHUCH 10 JiKaps, TaKUil J1arHo3
CTaBUTHCA 0a3ylOYNCh Ha KOHKpETHIN ¢oTorpadii BUKOPUCTOBYIOUH TEXHOJIOT1i
MITYYHOTO 1HTEJIEKTY, 10 POOUTH HOro OUIbII HAIWHUM HDK CIpoOa 3HAUTH
CBIM JiarHO3 B IHTEPHETI 3a JOMOMOTOI TEKCTOBOTO OIKMCY CUMIITOMIB HE
MarOuu CIeNiaIbHUX MEIUYHUX 3HAHbD.

[ndopmaitis, sIKy Hajgae MIACUCTEMA, IO PO3POOIIOETHCSA, TOMOMOXKE
JIOJIMHI TPUMHATH PIIIEHHS IIBUJIIIE 3aIIMCATUCh HA IPUIOM y pa3i BUSBIICHHS
BIJIXWJICHB BiJ HOpMH, a00 y pasi, SKIIO BIIXWICHb BiJ] HOPMHU HE BHUSBIICHO —
3aCIMOKOITH ii Ha Yyac OYiKYBaHHS NPUIOMY.

Jlna mpoekTyBaHHsS Oyjio oOpaHo MoBy mnporpamyBaHHs C#, ASP.NET
Core MVC, amxe y HIMl 4iTKO pO3JiJ€HA JIOTIKAa MPOrpaMu, a 1€ CIPOIILYE

po0OOTYy HaJl BETUKUMH MPOEKTAMH.
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Jlnisa 30epiranHs JaHuX OyZ0 OOpaHO cUCTeMy yNpaBiiHHS 0a3aMu JaHUX
(CYBJ) Microsoft SQL.

Jiis po0GoTH 31 HITYYHUM I1HTENEKTOM Oyjlio 0oOpaHO BHUKOPHCTOBYBAaTH
610mi0Tekn MOBHU TiporpamyBanHs C#, Taki sK:

— Oi0morexka Microsoft ML i mammHHOrO HaBYaHHA, SKa HAuae
iHTepdelicn A CTBOPEHHS, TPEHYBaHHS Ta BUKOPHCTaHHA MOJETCH
MalIMHHOTO HaB4yaHHS. BoHa BKIouae B cebOe pI3HOMAHITHI aITOPUTMHU
MalIMHHOTO HaBYaHHS, SIKI MO>KHA BUKOPUCTOBYBATH ISl pO3pOOKH JTOAATKIB 3
PI3HOMaHITHUMH (PYHKI[IOHAJTBHUMH MOKJIUBOCTSIMU.

— microsoft. ML.ImageAnalytics Ta Microsoft. ML.Vision, 1mo €
JOAaTKOBUMHU KoMmoHeHTaMu st Microsoft. ML, siki HamarOTh 1HCTPYMEHTH
s 00poOKM Ta aHamizy 300pakeHb. BOHM JO3BOJISIIOTH BHUKOPUCTOBYBATH
PI3HOMAHITHI QJITOPUTMU MAIIMHHOTO HAaBYaHHS JUIsl 00pOOKH 300pakeHb, TaKi
K Kiacudikamis 300pakeHb, BUSIBICHHS OOJMY, PO3MI3HABAHHS TEKCTYy Ha
300pakeHH1 Ta 1HIIII.

— sciSharp.TensorFlow.Redist — maker gas NET, sxuii mo3Bosse
BukopucroByBatu TensorFlow, nonymnsipHy 010;110T€eKy MallMHHOTO HABYaHHS, Y
nonatkax Ha .NET. TensorFlow Hamae iHCTpyMEHTH mjii pO3pOOKH Ta
TPEHYBaHHS PI3HOMAHITHUX MOJEJICH MAIIMHHOIO HaBYaHHS, KI MOXYTh OyTH

BUKOPHUCTaHI JUTsl PI3HUX 3a7ad.
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1 AHAJII3 NPEJIMETHOI OBJIACTI

1.1 Anaii3 npeaMeTHO1T 00IacTi

JlepMarosioriyHa KiiHiKa — 1€ MeIMYHal YCTaHOBA, SIKa CHEIIaIi3yIThCs
Ha JIarHOCTHUII Ta JIKyBaHHI 3aXBOPIOBaHb IIKIpH, BOJOCCS Ta HITTIB. Y LHUX
KJIIHIKaX MPaIo0Th JIEPMATOJIOTH, SIKI MPOUIIUIM CIeliali30BaHy IiJITOTOBKY 3
JIIarHOCTUKH Ta JIIKyBaHHS IIKIPHUX 3aXBOPIOBaHb.

VY nepmaToJIOTIYHIA KIIHINI MAlllEHTH MOXYTh OTPUMAaTH IIHUPOKHIA
CHEKTP MEIUYHUX Ta KOCMETOJOTIYHUX Mociyr. Jleski 3 HalmomupeHInmx
MEIUYHUX TOCIYT, $KI TPOMOHYIOThCA B JAEPMATOJOTIYHUX KIIHIKAX,
BKJIFOYAIOTh CKPUHIHT paKy WIKIpH, BUJAJICHHS POJMMOK, JIKYBaHHS TaKHX
3aXBOPIOBaHb, SIK ICOpia3, eK3emMa Ta po3aiea, a TaKOX JIKyBaHHS BUIT/IIHHS
BOJIOCCH.

KocMeTnuHi nepMarosioriyHi MOCIYTH, SKI MOXYTh OyTH JIOCTYIHI B
JIEpPMATOJIOTIYHIM KIJIIHIII, BKJIIOYAOTh 1H €KIli OO0TOKCa, JAepMaTOJIOTiYHI
dbunepu, Ja3epHe JIKyBaHHS 1JI BIIHOBJICHHS IIKIPU Ta BUJAJICHHS BOJIOCCH, a
TaKOXX  XIMIYHMM  TUTIHT.  JlepMaTonoriyHi  KJIIHIKM — TakKOX  MOXYTh
3aMpONOHYBATH CHELIa]I30BAHE JIIKYBAaHHS JUTAYMX LIKIPHUX 3aXBOPIOBaHb,
TaKUX K pOAUMKHU, €K3eMa Ta aKHE.

JlepmaTonoriyHi KJIHIKM MOXYTh MpaIloBaTH CaMOCTIHHO abo OyTH
YAaCTUHOIO OUIBIIOIO0 MEIWYHOTO 3aKjiaay. 3a3BU4Yall BOHM  OCHAIICHI
CHeriaJbHUM  OOJIaHAHHAM IS JIaTHOCTUKA Ta JIKYBaHHA  PI3HUX
3aXBOpIOBaHb WIKIpu. Hampukian, y AepMaToioriyHid KIHIII Moxe OyTH
JIEPMATOCKOI, SKHH € CIeliadbHUM 1HCTPYMEHTOM, SIKHH JepMaTOJIOTH
BUKOPUCTOBYIOTh ISl JE€TAIBHOTO OTJSAY YpakeHb IIKipu. BoHHM Takox
MOXKYTh MaTH JOCTYII JI0 TIEPEIOBUX METOIIB JTIKyBaHHS Ta MPOIEAYP, TAKUX K
omepaitis Mooca, sika € BACOKOC(EKTUBHIUM METOJIOM BUATICHHS paKy IIKIPH.

HailinommupeHinn MeAu4Hi MOCIYTH, SKI MPOMOHYIOTh J€pPMaTOJIOTIUHI

KJIIHIKH:
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— CKpHUHIHT paKy IIKipU: JEpMaTOJIOTH MPOBOJSATh CKPUHIHT, 11100
BUSIBUTH paHH1 O3HAaKW paky mikipu. [li1 yac oOCTeXEeHHS JepMaToJIor OIJIsIHE
HIKIpY Ha HAsBHICTh Oy/b-SKHX MIJO3PUTUX POAUMOK, ypaxeHb abo HapoCTiB. Y
pa3i BUABIEHHS OyIb-sIKUX MIIO3pPUIMX IUIIM MOXXe OyTH IMpoBeleHa Oiormcis,
11100 BU3HAYUTH, YU € BOHU PAKOBUMH.

— BUJAJCHHA POJUMOK: JEPMATOJIOTH MOXYTh PEKOMEHIyBaTH
BUJIAJICHHS POJMMOK, fKI € TIJ03pIIMMU ab0 TOTEHIIHHO paKOBHUMH, abo
POAMMOK, SIKI KOCMETHYHO HeOakaHI.

— JmKyBaHHs 1icopiady. Ilcopias — 1me XpOHIYHE ayTOIMyHHE
3aXBOPIOBAHHS, SIK€ CIPUYMHAE HAATO IIBUIKUA PICT KITHUH IMIKIPH, IO
MPU3BOJIUTH J0 MOSIBU TOBCTUX JIYCKAaTUX IJISIM Ha mIKipi. JlepMaTonoru MoXyTh
3aMpONOHYBATH PI3HOMAHITHI METO/IU JIIKYBaHHS TICOpia3y, BKIIOYAIOYH MICIIEBI
KpEMH, CBITJIOTEPAIlilO Ta MEpOpaIbHI penaparTH.

— JIIKyBaHHS ek3eMH. Ex3emMa — 1€ XpOHIYHE 3aXBOPIOBaHHS, SKE
BUKJIMKA€E CYyXiCTh, CBEpODK 1 3amajgeHHs MKipu. JlepMaTtonoru MOXYTh
PEKOMEHAYBaTH PI3HOMAaHITHI METOJM JIIKYBaHHSI €K3€MH, BKJIFOYAIOUM MiCIIEB1
KOPTUKOCTEPOiIH, 3BOJIOKYIOUI 3aCO0M Ta MepopajibHI MpernapaTy.

— JIIKyBaHHS po3ariea. Po3ariea — 11e XpoHiuHE 3aXBOPIOBAHHS IIKIPH, SKE
BUKJIMKA€ TOYEPBOHIHHS, TINEPEMI0 Ta HEPIBHOCTI Ha OOJIMYYl, CXOXKI Ha
npuiii. JlepMaTonoru MoKy Th 3alpOTNIOHYBAaTH PI3HOMAHITHI METOAM JIKYyBaHHS
po3ariea, BKJIIOYAIOYM MICIIEBI KpEeMH, MEpOpasibHI aHTHOIOTUKH Ta Ja3epHY
Teparilo.

— JIKyBaHHS BWINAMiHHSI BoJjoccs. Bumanminas Bojoccss Moxke OyTu
COPUYMHEHO PI3HUMU 3axBoproBaHHsAMHU. Jlikap-gepmaronor AiarHOCTye Ta
JIIKY€ 3aXBOPIOBAHHS BOJIOCCS Ta MIKipu ToJoBU. [1ipo3ain aepmaTtosiorii, sskuit
BUBYAE I11 XBOPOOH, HA3UBAETHCS TpuxoJoris. [[o mociyr Tpuxosora HeoOXiaHO
3BEPTATUCH Y TUX BUMNAJKAX, KOJU MOTPIOHO BU3HAYUTH CEOOPEr0, TPUXOJIA3it0
a0o pi3H1 BUAM 00nMCciHHA. BapianTu jiKyBaHHS MOXYTh BKJIIOYAaTH MiclieBl a00
NepopalibHI TIpenapaTd, Omepaiilo 3 Tepecagku Bojoccs abo Teparmito

30araueHoi Tpomoonutamu 1miazmu (PRP).
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HalimommpeHinii KOCMETHYHI Ta CIHEMiali30BaHl IMOCIYTH JTUTIYO01
JIePMATOJIOr1i, K1 TPOTIOHYIOTHCS B ACPMATOJIOTTYHUX KITTHIKAX:

— 1H’eKIii 00TOKca: OOTOKC — I ouuIeHa GopMa OOTYIOTOKCHHY, SKa
MOKE€ THMYAacOBO TMapayizyBaThd M’ si3d OOJMYYs, [M00 3MEHIIUTH TMOSBY
3MOPIIOK 1 TOHKHMX JiHIA. JlepMaToJIOTH MOXYTh 3ampolOHYBaTH 1H €KIIil
00TOKCa SIK HEXIpypridHe KOCMETHYHE JIIKyBaHHS, 00 JTOMOMOTTH IMaIliEHTaM
JOCSITTH O1IBII MOJIOJIOTO BUTJISTY.

— JIlepMaTojioriuHi GuUuIepu — 1€ PEYOBUHU IS 1H €KIINA, SKI MOXKHA
BUKOPUCTOBYBAaTH I 3allOBHEHHS 3MOPUIOK 1 JOJaHHA 00’eMy OOJWYYIO.
[Tommpeni tunmu GUUIepiB BKIOYAIOTH HAMOBHIOBaYl 3 TlaJlypOHOBOIO
KHCIIOTOIO, SIKI MOKHA BUKOPUCTOBYBATH IS 3aIIOBHEHHSI HOCOTYOHUX CKIJIaJIOK
1 MIATATYBaHHSA TyO, 1 HAIOBHIOBAYl, IO CTHUMYJIIOIOTH KOJAareH, siki MOJKHA
BUKOPUCTOBYBATH JJIs TOJAHHS 00’ €My IIOKaM 1 CKPOHSIM.

— JIa3epHE JIIKYBaHHS: MOKHAa BUKOPUCTOBYBATH JUIsl PI3HOMAHITHUX
KOCMETUYHUX IIUJIeH, 30KpeMa JUIsl BITHOBJICHHSI IIKIPH, BUIAJICHHS BOJOCCS Ta
JIKyBaHHs MpoOjeM mirMeHraiii. JlepMaTronoru MoOXyTh 3alpONOHYBAaTH Psij
JIa3epHUX MPOLEAYP, BKIIOUAOUH abJIAIiiHI Ta HeaO i1 Ta3epHu.

— XIMIYHUHW TUTIHT: 1€ BUJT KOCMETHYHOTO JIIKYBaHHS, KU rependadae
HAHECEHHS Ha ILIKIPY PO3YMHY AJI1 BUAAJIECHHSA BEPXHIX IIAPIB MEPTBUX KIITHH
mKkipu. lle Mo)ke JOMOMOTTH 3MEHIIMTU TOSBY TOHKHX JIHIN, 3MOPIIOK 1
IIpaMiB BiJ] IPHIIIIB, & TAKOXK MOKE MOKPAITUTH TEKCTYpPY Ta TOHYC IIKIPH.

— quTsidya aepMarosioris. [leaiaTpuyna nepmMaTolioris — 1€ creniaii3oBaHa
o0nacTe JepMmaTojorii, ska 30Cepe/PKeHa Ha JIarHOCTHIl Ta JIKyBaHHI
3aXBOPIOBaHb ILIKIpH y AiTel. JlepMatonoru, siki CHemiagi3yroThCsl Ha JUTSUIN
JIepMaToJIOTii, ~MOXYTh  3alpOTNOHYBaTH JIIKYBaHHS IIHPOKOTO  KoJa
3aXBOPIOBAHb, BKJIIOYAIOUN POJUMI TJISIMHU, €K3EMY, BYTpH Ta OOPOTaBKHU.

JlepmaToniorn HaBY€H1 AIarHOCTYBaTH Ta JIIKYBaTH IIUPOKHM CHEKTP
3aXBOPIOBaHb, 1110 BIUIMBAIOTh Ha WIKIPY, BOJOCCA Ta HIrTi. BOHM MOXYTb
JIOTIOMOTTH TalliEHTaM BIOPATHCS 31 CBOIMH CHMIITOMaMH, MOKPAIIUTH CTaH

HIKIPM Ta 3HU3UTU PUBUK PO3BUTKY TAKUX CEPHO3HUX 3aXBOPIOBAHb, K pak



14

mKipu. 3a3BUyail, BOHU MPOXOJAATHh TPHUBAILy MHIATOTOBKY 3 JAepMaTojorii Ta
BOJIOJIIIOTH 3HAHHSIMU Ta HABUYKAMU JJIS JIarHOCTUKH Ta JIKYBaHHS LIUPOKOTO
CHEKTPY 3aXBOPIOBaHb HIKIPH, BIJ aKHE Ta Icopiazy A0 paKy IIKIpH Ta 1HIIUX
JIEpMaTOJIOTIYHUX 3axBoproBaHb. 1100 cTatu pepmaTosorom, JIIOAWHA 3a3BHYA
3aKIHUy€ YOTUPHUPIYHUM CTYMHiHb OaKangaBpa, Micis 4Y0ro YOTUPH POKU HaBYAHHS
B MEAWYHIA IIKOJI, OJHOpIYHE CTaXyBaHHS Ta TPUPIYHY OpIUHATYPY 3
nepmatosorii. Jleski JepMaTosiorM TaKOXX MOXYTb MPOUTH  JTOAATKOBY
CTUIICHJIIF0 B CIIelialli30BaHiil Tamy3i aepmarosorii. Ilin dac opauHatypu 3
JIepMaTOoJIOrii JIiKap MPOXOJMUTh CHEIIali30BaHy MiJTOTOBKY 3 J1arHOCTUKH Ta
JIKyBaHHsS 3aXBOPIOBaHb IIKipHU, Boyioccss Ta HIrTiB. lle Bkitowae B cebe
HaBYaHHS 3 JEpMATOMATOJIOTI, siIKa € BUBYCHHSIM 3aXBOPIOBaHb IIKIPH Ha
MIKpOCKOIIYHOMY piBHI. Jlikap Takox mpoljae HaBYaHHSI 3 KOCMETUYHOI
JepMaToJiorii, sKa BKJIIOYa€e Takl TMpoueaypw, sk 1Hekmii OoTokca,
JIepMaToJIOTIuH1 (PLIepy Ta Ja3epHE JIIKYyBaHHS.

JlepMaToioriyHl KJHIKKM € BaXKJIMBOIO YAaCTHHOI CHCTEMH OXOPOHH
3I0pOB’M Ta BIAIrpalOTh BHUpPIMIAIBHY POJb Y JAIarHOCTUII Ta JIKyBaHHI
HIMPOKOr0 CHEKTPY 3aXBOPIOBAHb HIKIPU 1 JOMOMAraroTh HaIlEHTaM JIOCSATTH
ONTUMAJIBHOTO 3/I0POB’SI IKIPH:

— miarHocTHka: BizyanpHuil aHaimi3z MEIMYHOrO 300pa)K€HHS J03BOJISIE
JKapro 3poOUTH TIOTIEpEIHIN BUCHOBOK MPO CTaH MIKIpU B KOHKPETHUH MEPI0J
3axBoproBanHs [1]. Takoxx, [aepMaTojJOrd HaBYCHI BUKOPHUCTOBYBATH
creriaiaizoBaHe 00JaIHaHHS Ta METOM JJIsl IIarHOCTUKHU 3aXBOPIOBaHb LIKIPH,
BKJIFOYAIOYM paK IIKipH, €K3eMy, Icopia3, akHe Ta po3zarea. [epmaTosnoriuni
KJIIHIKM TakKOoX MOXYTh MPOMOHYBaTH CKPUHIHT paKy LIKIpU, KU MOXe
JIOTIOMOTITH BUSIBUTH paK IIKIPM HA pPAaHHIX CTaIfAX, KOJM BIiH HaWOLIbII
HiJ1a€ThCS JIIKYBaHHIO a00 KOH(OKaNbHY CKaHyIOUy Ja3epHY MIKPOCKOIIIO
mkipu [2].

— JIIKYBaHHS: JI€PMATOJOTH TMPOMOHYIOTh HHU3KY METOJIB JIKyBaHHS
3aXBOPIOBaHb IIKIPHU, BKJIKOYAIOUM JIKHU, 110 BIJAMYCKAIOThCS 3a PELENTOM,

MICIIEBI KPEMH Ta MpoIeaypH B odici, Takl K KpioTeparis, BUJaICHHS POIUMOK
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1 poTtorepamis. KocmeTnyH1 AepMaToIOTiyH1 OCIYTH, Takl AK 1H €KIil O0TOKCa,
JepMarosioriydi  ¢GuUUIepH, Ja3epHe JIKyBaHHS Ta XIMIYHI MUIIHTH, TaKOX
JOCTYITHI B J€PMATOJIOTIYHUX KJIiHIKaX, MO0 JOMOMOTTH MaIliEHTaM OTPUMAaTH
OUTBIII MOJIOWIM 1 OHOBJICHUW BUIJISIA. JlepMaToioriuHi KIHIKK 3a0€3MeYyIoTh
MOCTIMHUM JIOTJISIA 1 JIIKYBaHHS XPOHIYHHUX 3aXBOPIOBaHb IIKIPH, TAKUX SIK
ncopiaz Ta ek3ema. lle Moxke BKJIIOYATH PETYJSpHI OTJSAH, KOPUTYBAHHS 03
JIKIB 1 HaJlaHH MOpaJl MO0 TOTO, SIK KOHTPOJIIOBATH CUMIITOMHU Ta YHUKATH
TPHUTEPIB.

— HaJaHHS PEKOMEHIAIllid: JepMaTOJOTH HAJAal0Th Malll€eHTaM MOpaiu
II0JI0 TOTO, SIK MIATPUMYBATH 3[I0POBY IIKIPY Ta YHHUKATH ii MOUIKO/DKEeHb. Lle
MOX€E BKJIIOYATH PEKOMEHJallll II0/I0 3ac00iB JOMISIAY 3a IIKIPOI, MOpaau
II0JI0 3aXUCTy BIJl COHI Ta iH(oOpMaIlio Mpo (aKTOPH CHOCOOY KHUTTS, SKi
MOKYTb BIUTMHYTH Ha 3J0POB’S IIKIPH.

Jlnst Toro, mo0 CKOPUCTATUCA NOCIyraMH JE€pMAaTOJIOTIYHOI KIIIHIKA
NOTPiIOHO 3amucaTHCs Ha MPUHAOM 3a3faneriip abo oapa3y HPHUNTH, 1 B pasi,
SKIIO HEMae 4Yeprd, MOKHa Oy/ie CKOPHUCTATUCh MOCIyraMu. 3amucaTHucCh
3a3falieTiib MOXHa 1o TenedoHy abo 3a JOMOMOrow BeO-calTy oOpaHoi
JIEPMATOJIOTIYHOT KITIHIKU, SKIIO TaKUi iICHYE. Y IIbOMY BHUIIAJKY € MOXKIIUBICTh
NEPErIIHyTH KaTaJIor BCIX MOCIYT Ta IHQOpPMALIIO 010 MPAIIOI0YHUX B KIIIHILI
JIKapiB Tepea TUM, SK 3aMUCATUCh, 110 JI03BOJISIE OJpa3y MI3HATHCH YU HAJA€
came I KJIiHIKa MOTpiOHI MOCIYTH 1 mojerirye Bubip ais kiieHrta. [lepeBaroro
TaKOX € Te, 0 CAUT MPAIlO€ M1710,I000BO, 110 1€ MOKJIUBICTh POOUTH 3aIUC Y
OyIb-SIKH Yac HaBITh TOJ1, KOJIA KJTIHIKA B)KE 3aUMHECHA.

3anuc 10 epMAaTOJIOTIYHOI KIIHIKM Yepe3 CalT 3HAaYHO €KOHOMHUTH 4ac
KJII€EHTA, aJke HOMYy HE MOTPIOHO BUXOIUTH 3 JIOMY, IIIOO 3alMCaTHCh, @ TAKOX,
yepe3 aBTOMATHU3AIlI0 TMPOIecy CTBOpPeHHS 1 (OpMyBaHHS  3aIlucy,
NIJBUILYETHCS HAMIMHICTD 3a paxyHOK 3MEHIIEHHS BIUIMBY JIIOJICHKOTO

dakTopy, a TAKOK 3MEHIITYEThCS KITBKICTh Ta TPYIOMICTKICTD JIii IIEpCOHATY.
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VYHIKaThbHOI OCOONMBICTIO 3 MOMDK IHINMUX MOAIOHHMX miacucTteMm, Oyze
dbyHkIisa aHamizy ¢otorpadii HOBOYTBOPEHHsI Ha IIKIpi KJIE€HTA 1 MOCTaHOBKA
nepea0avyBaHOTO IarHO3y OJIpa3y Ha CalTi KIIHIKH.

Xova 11 TOTO, MO0 MEPEeCBIMYUTUCH Y TOMY, II0 HOBOYTBOPEHHS €
JTOOPOSKICHUM — TOTPIOHO poOuTH Oi0ICit0, JOOPOSKICHI POJUMKH 3a3BHYAM
BIJPI3HAIOTHCA BiJl MOTEHLIWHO PAaKOBUUX Bi3yalbHO. JlepMaTOCKOMis 1€ METOA
OE€3KOHTAaKTHOI JIarHOCTUKH, IO JO03BOJISIE JOCTOBIPHO BU3HAYUTH MPUPOIY
HOBOYTBOpEHHSI Ha MIKipi. OCOONMBICTh TaHOTO METOJY MOJISITaE B TOMY, IO
BIH JIO3BOJIIE BCTAHOBUTH CTYIMiHb HEOE3NEKU OYy/Ib-SIKOTO HOBOYTBOPEHHS Ha
panHii cTamii [3].

JoOposikicHI HeBycH (TakoXK BIOMI SIK POJMMKH) 3a3BUYail SIBIISAIOTH
co00I0 HEBENWKI KOpPUYHEBI a00 YOpHI IUISIMA Ha IIKIpi, SKI 3a3BUYal
HeIKiyMBl. BOHM BUWKJIMKaHI CKYIMUYEHHSAM IITMEHTHHMX KIITHH, 1 OLIBIIICTH
JI0JIeM MalOTh MPUHAWMHI KUIbKA TAKMX Ha MIKIPI.

Menanoma — 1e THN paky LIKIpH, KU pO3BUBAETHCSA B KIITHHAX, L0
BUPOOJISAIOTH MIrMEHT (MenlaHouuTax). Ha BiaMiHY BiJl HOOPOSIKICHUX HEBYCIB,
MeJlaHOMa MOXKe OyTH HEOe3MeYHOIO IJis JKUTTS, SKIIO ii HE BUSBUTH Ta HE
JIKyBaTH BYacCHO. MenaHoMa 4acTo BUIJISIIa€ K TEMHA POAMMKA HEMPaBUIbHOT
dbopmu, sika 3 4aCOM POCTE Ta 3MIHIOETHCS.

€ KUIbKa KJIIOYOBHX BIJIMIHHOCTEM MK JOOPOSKICHUMH HEBYCaMH Ta
MEJIaHOMOIO, 30KpeMa:

— 30BHIIIHIN BUMIISA: JOOPOSIKICHI HEBYCH 3a3BMYail HEBENMKI, OKPYIJIOl
abo oBaybHOI ()OPMHU Ta MAIOTh YITKO OKpPECICHY MEXY. 3a3BU4ail BOHU MalOTh
PIBHOMIPDHUN KOJIp Ta MOXYTb OyTH IUIOCKUMH a00 BUIYKIMMH. 3 IHIIOTO
00Ky, MEJIaHOMH YacTO MalOTh HEMPABUIIbHY (OPMY Ta MEXKI, a TAKOK MOXKYThb
OyTH acUMETpUYHUMHU. BOHM TakoX MOXYyTb MaTH KiJIbKa KOJIbOPIB,
BKJIFOYAIOYH BIATIHKA KOPUYHEBOTO, YOPHOT'O, CUHBOT'O 200 YEPBOHOTO.

— picT: AOOpOSKICHI HEBYCH, SK TMpPaBWUJIO, 3 YacOM 3aJIHIINAIOThCS

HE3MIHHUMHU 3a po3MipoM 1 ¢Gopmor0 abo MOXKYThb POCTH YK€ IOBUIBHO.
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Menanomu, 3 1HIIOrO OOKYy, MOXYTh IIBHAKO POCTH Ta CTaBaTH JOCUTh
BEJIMKUMHU.

— CTPYKTypa: MOOpOSKICHI HEBYCH, SK MPaBUJIO, TJIaJKI Ta MPaBHIBHOT
TEeKCTypu. MenaHoMH MOXKYTh MaTH HEPIBHY MOBEPXHIO 1 MaTH Oyropiii.

— CHUMIITOMU: JOOpPOSIKICHI HEBYCH 3a3BUYall HE BHUKJIMKAIOTH KOJIHUX
BITUYTTIB, TaKuX sIK O11b a00 cBepOi k. MeTaHOMU MOKYTh BUKIIUKATH CBEPOIK,
KpOBOTeUy a00 yTBOPEHHS KIPOK.

Sk1o Ha 1mIKipi € poguMKa abo TuIsiMa, sika TypOye, BaXIJIMBO 3BEPHYTHUCS
70 MEJIWYHOTO TIpaIliBHUKA, MO0 BU3HAYHUTH, YU € BOHHU JOOPOSKICHUMHU abo
HNOTEHLIHHO PAaKOBUMH.

[Tpuknan moOposkicHOrO HeByca 300pakeHo Ha pucyHKy 1.1, a mpukian

3JI0SIKICTHOTO HEBYCa 300pakeHO Ha pUCYHKY 1.2.

Pucynok 1.1 — Ilpuknaa 1oOposiKiCHOrO HEByca



18

Pucynox 1.2 — Ilpukiran 3m0sSKiCTHOTO HEByCa

BusnaueHHs xapakTepy HOBOYTBOpPEHHS Ha IIKipi 3a ¢oTtorpadiero
BiIOYBAETHCSI 3 BUKOPUCTAHHSM TEXHOJIOTIM ITYYHOTO 1HTENEKTY. s 1poro
BUKOPUCTOBYETHCS MOJIE]h MAIIMHHOTO HaBYaHHS, SKak Oyjla HaBueHa Ha
HornepeHbo 00poOIeHOMY HAOOpP1 JaHUX PO3PI3HATH MEJIAHOMU Ta HEBYCH 3a
O3HaKaMH Ha 3HIMKaXx.

JlJis Takoro MalIMHHOTO HaBYaHHS Mepul 3a Bce MOTPIOHO MaTu Habip
dororpadiii, Ha skux Oyae MPOBOAMTHUCH HaBYaHHS Mojeni. J[ms 3acTocyHKa,
10 PO3POOIIIOETHCS, Y SKOCTI JAHUX JJI HaBUYaHHA OYyJI0 BUKOPHCTAHO JAaTaceT
International Skin Imaging Collaboration (ISIC) 2017.

Hab6ip manux International Skin Imaging Collaboration (ISIC) — me
KOJICKIIisl 300pakeHb YPaKEeHb IIKIPH, 0 AOCTYIHA JJIs1 JOCTIAHUIILKUX ITICeH
y Talry3l JepMaToJioTii Ta MaIMHHOTO HaBuaHHA. Halip maHMX MICTHTH THCS4I

300pakeHb PI3HUX THUIIIB YPAKEHb IIKIPH, K1 OyJIM aHOTOBaHI I€pMaTOJIOraMHu.
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Hab6ip ganmux ISIC OyB cTBOopeHuil y BIiANOBiAbL Ha MOTPedy B Kpaliux
IHCTPYMEHTAaxX JIarHOCTUKHU paKy MIKIpH, SKUH € HAUMOMIMPEHIIIUM BUAOM PaKy
B ycboMy cBiti. Habip manux OyB po3poOieHuii, mo0 MOJETIIUTH PO3POOKY
QITOPUTMIB MAITUHHOTO HABYaHHS [IJI1 PAaHHBOTO BUSBJICHHS PaKy IIKIPH.
Hab6ip nanux [SIC BukopuCTOBYBaBCS sl OaratboX JOCTITHUIIBKUX TPOCKTIB,
MOB’SI3aHUX 13 JIarHOCTHKOIO YPa)KeHb MIKIPU Ta MAIIMHHUM HaBYaHHSAM. byio
MOKa3aHo, M0 aJrOPUTMHU MAIIMHHOTO HAaBYaHHsI, HaBYeHI Ha 0a3i nanux ISIC,
MOXYTh JOCSTTH BHCOKOI'O PIBHS TOYHOCTI B JIIAaTHOCTHUIN YpPaKE€Hb HIKIPH,
JIEMOHCTPYIOUM TOTEHIla]l IUX aJrOPUTMIB MJig MIJBHUIICHHS TOYHOCTI Ta
e(EKTUBHOCTI JIIaTHOCTUKHU PaKy MIKIPH.

[licns Toro, sik paraceT Oyno 310paHoO, JaHHI B HBOMY IOTPIOHO
MMO3HAYUTH BIATOBITHUM KJIaCcOM, y JaHOMY BHIAnKy Bci ¢dororpadii Oyio
MOAIJICHO Ha JIBl ManKu: AOOPOSKICTHI Ha 3JIOAKICTHI 1 1IMS IMX TAmoK OyJio
BUKOPHUCTAHO Y AKOCTI KJIacy 300paKeHHS.

Jani, gani noTpiOHO mepeMimaTi o0 MepeKOHATUCS, 10 MPUKIAAN He
BITOPSAKOBAHI IEBHUM YWHOM, 1110 MOKE€ BHECTH YIIEPEIPKCHHS B MOJICTTb.

[Ticns monepeHboi OOpOOKK JaHUX iX MOTPIOHO PO3IUIUTA HAa HAOOpHU
JUIsL  HaBYaHHs, TIEPEeBIpKM Ta  TecTyBaHHA. HaBuanpHMil  HaOIp
BUKOPUCTOBYETHCS ISl HABYAHHS MOJEN1, Ha0lp MepeBIpKU BUKOPUCTOBYETHCS
JUIsT  HallAlNTyBaHHS — TimepriapamMeTpiB, a  Hallp I TECTyBaHHS
BUKOPUCTOBYETHCS JIJIsl OI[IHKU MPOTYKTUBHOCTI MOJIEII.

Meta 00poOKM JaHUX TOJISIrae B TOMY, I[00 MEPEKOHATHCS, 10 HaOIp
JAHUX € PENpPE3ECHTATUBHUM, HEYTEPEIHKEHUM 1 MICTUTh JOCTaTHHO MPHUKJIA/IIB,
Ha SKUX MOJIeab MOKe BuMTHCA. Ilicis Toro, sk JaHl HIArOTOBaHI, MOXKHA
MIEPEXOAUTH JI0 HaBYaHHS MOJICIIL.

Jns HaBuaHHs Mozeni Oyno Bukopuctano aaroputM DNN (Deep Neural
Network) — 1me TUn anropuTMy MAaIIMHHOTO HaBYaHHS, SKUH 0a3yeTbcs Ha
MTYYHUX HEUPOHHHX MeEpekax 13 KiabkoMa piBHsAMuU. DNN ckiamaerbes 3
KUTBKOX TPUXOBAHMX IapiB, KOXKEH 3 SKUX CKJIAA€ThCA 3 KUTBKOX INTYYHHUX

HEHPOHIB, SIKI BUKOPUCTOBYIOTHCS JUJISi BMJIYYEHHS O3HAK 13 BXIJHUX JIaHUX.
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BuxinHi maHi KOKHOTO PiBHS MPOXOAATH uyepe3 GyHKI0 HEeMIHIHHOI aKTHUBAIIi],
sKa JI03BOJISIE MEPEK1 BUBYATHU CKJIAJH1 11a0JI0OHU B JIAHUX.

DNN npoaeMOHCTpyBaB HaJI3BHUYaWHUUN YCIIX Yy HIMPOKOMY Jdiama3oHi
mporpaM, TakKWX SK KOMIT IOTepHE OadeHHs, 0OpoOKa MpPUPOTHOT MOBU Ta
po3mizHaBaHHad MoBHU. OpHieo 3 kiaouoBux mnepeBar DNN € 3aaTHICTB
ABTOMATUYHO BHUTATYBATH BHUCOKOPIBHEBI XapaKTEPUCTUKH 3 HEOOPOOIEHUX
JaHUX 0€3 HEOOX1THOCTI SBHOI pO3pOOKH (PyHKIIIH.

Hapuanus DNN BKJIFOYAE MPOILIEC, 3BAHUN 3BOPOTHUM
PO3MOBCIOJDKEHHSM, SKUH BHKOPHUCTOBYETHCS IS OHOBJICHHS BaroBUX
Koe(DIiIieHTIB HEHPOHHOT MEpeki Ha OCHOBI TMOMMJIKH MIDX MPOTHO30BAHUM
BUXOJOM 1 (akTuuyHuM BuxoJoM. lleil mnpomec mnependayae OOYMCICHHS
rpajiieHTa MOMUJIKU IIOJI0 Bar Mepexkl Ta BUKOPUCTAHHS LIbOTO TpajieHTa s
OHOBJICHHS Bar y MPOTHICKHOMY HANpsAMKY Tpaji€eHTa, mo0 MiHIMI3yBaTu
MTOMUJIKY.

[Ticnst HaB4aHHS, MOJENIb 3MOXKE BH3HAYUTH JOOPOSKICHUM HEBYC YU

3NI0SIKICHUM 300pakeHunil Ha poTorpadii.

1.2 Bu3HnaueHHs1 613HeC-TIPOIIECIB, 110 BUMAraloTh aBTOMaTH3aIlli

HeaBTropr3oBanuil KOpUCTyBay, 3aMILIOBIIN HA CAUT, MOXKE CKOPUCTATUCH
dbyHkuieo anami3y ¢otorpadii HOBOyTBOPEHHS 1 O3HAHOMUTHUCS 3 KaTajJorom
nociayr Ta iH(OpMaIli€l0 MIOA0 JIKApIB 3 TOJIOBHOI CTOPIHKH, 100 00patu
nocnyry Ta OaxaHoro Jikaps. Ilicngs wnporo, mo0 3amucaTHCh 10
JEpMaTOJIOTIYHOT KJIIHIKM, SKIIO KIIEHT II€ HE Ma€ OOJIKOBOTO 3alHcy Yy
CUCTEMI, BIH MOBUHEH NMPOWTH MPOILEAYypYy peecTpali, ado, SIKIIO BiH BKE Mae
OOJIIKOBHI 3aIIMC — aBTOPU3YBATHUCS.

Jani, sSKuo KimeHT xode O(OPMHUTH 3amuc, BIH MOBHUHEH MEPEHTH Ha
BIJINOBIJIHY CTOPIHKY Ha CaiTi Ta BUOpaTH OaxkaH1 MPOIEaypH, JiKaps Ta AaTy i
yac. [licns Toro, sik 3asiBka Ha 3amuc Oyae cdopmoBaHa, il MIATBEPAMUTH

aJMIHICTpATOpP, MEPErITHYyTH CBOI aKTHUBHI 3alMCH KJIIEHT MOKE€ Ha CTOPIHII
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ocobucroro kabinery. [l mepeBipkd HOBOYTBOPEHHSI Ha IIKIpl OHJIAMH KIIEHT
MOBUHEH TEPEHTH Ha BIJAMOBIAHY CTOPIHKY Ta 3aBaHTaXHUTH GdoTorpadiro
TypOYyI0uOT0 HOBOYTBOPEHHS, MICJIsl UTOTO CUCTEMa BUAACTD PE3yJIbTaT.

ABTomaTH3amiss 00NiKy 3ammciB A0 KJIIHIKM mnpubepe  3aiiBHii
JOKYMEHTOOOIT Ta 3MEHIIUTh OO0CAT Ta TPYAOMICTKICTh il IepcoHay,
3MEHIIUBIIN WMOBIPHICTh TOMUJIKKA TpU 00poOui 3amuciB KiieHTIB. [lepemik
(GYHKITIH, 10 BXOJATH B MEXI1 ITPEAMETHOI 00J1acTi:

DyHKIIIT YC1X KOPUCTYBaYiB:

1) mepermsin indopMmarmii 3 caiiTy (HagaBaHi TOCIYTH, iX OIHKC, IiHH,
iH(popMallis 1010 JiKapiB);

2) peecTparlisi Ha CaiTi;

3) anasi3 HOBOYTBOPEHHS 3a (OTO.

DyHKIIT 3apeeCTPOBAHUX KOPUCTYBAUIB:

1) BXijg Ha caiirT;

2) 3ammc 10 KIIHIKH;

3) meperysiL CIUCKY CBOIX 3aIHCiB,

4) Buxif.

1.3 ITocTa”HOBKa 3aBHaHHSA

Metoto poboTu € po3poOka MIACUCTEMHU JIsi aBTOMAaTH3aIlil PoOOTH
JI€pMaTOJIOTIYHOT KJIIHIKK 3 (DYHKII€I0 aHali3y HOBOYTBOPEHHS Ha IIKIpl 3a
doto. Iligzcucrema, 1O pPO3POOTIOETHCS, TMOBUHHA aBTOMATU3yBaTU OOJIK
3aMMCiB A0 JEpPMATOJOTIYHOI KIIHIKM Ta MaTu (QYHKLIIO PpO3Mi3HABAHHS
3JIOSIKICTHIX Ta JOOPOSKICHUX HOBOYTBOPEHb Ha ILIKIPI.

Jlnst mporpamHoi peanizaiiii BUKOPUCTOBYETHCS: MOBa IMpOrpamMyBaHHS
C#, Microsoft Visual Studio 2022, texuomnorii ASP.NET Core MVC Ta Entity
Framework Core.

Jlns MamuHHOTO HaBuyaHHs Oyso Bukopuctano Microsoft. ML, mo € ne

010JI0TEKOI0 MAIIMHHOTO HaBYaHHS 3 BIIAKPUTUM KOJIOM, PO3POOJIEHOIO
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Microsoft. Bona cTBopeHuna sik THy4dka 1 MacmraboBaHa CTPYKTypa, IKy MOXKHA
BUKOPHUCTOBYBATH ISl CTBOPSHHSI IUPOKOTO Jiama3oHy MOJeNiell MaIllMHHOTO
HaBYaHHS, Bl MPOCTOi JIHIAHOI perpecii M0 CKJIAJHUX MOAENEH TIMOOKOTO
HaBYaHHSI.

Takoxx Oyma Bukopuctana SciSharp.TensorFlow.Redist, mo €
0i0mioTrekoto, sika Hamae pospooHukam .NET goctym 1o pi3HOMaHITHHX
¢ynxkuiit TensorFlow. Il migrpuMka mupokoro crekTpy Mojesneil rmbokoro
HaBYaHHS, PO3MIMPIOBAHICTh 1 MATPUMKA PO3MOAUICHOT0 HAaBUYaHHS POOJIATH ii

pUBa0IMBUM BUOOPOM AJIA TUX, XTO mpaitoe B ekocuctemi .NET.
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2 MIPOEKTYBAHHSA CUCUTEMHA

2.1 BuznaueHHs (pyHKIIOHAIBHUX BUMOT JI0 CHCTEMU

2.1.1 Onuc QyHKIIIOHATILHUX BUMOT Y BUTJISI/II KOHIIENTYaJIbHOI AlarpaMu

[Ilo6 cTBOpUTH (YHKIIOHAIBHY MOJACHb 1H(POPMAIIIHHOI CHCTEMH,
HeoOX1iHO BuKopucToByBatH craHaapt IDEFO sk Touky 3opy IT-
aamiHicTparopa. Lle 103BoMTh BpaxyBaTu O13HEC-TIPOLIECH CUCTEMHU, 3HU3UTH
PU3HMKH HENPAaBUJIBHOTO BIPOBA/KEHHS ABTOMATHU30BaHUX Oi3HEC-TIPOIIECIB.
Mopnenb, ctBopeHa 3a metogoiioriero SADT, siBiisie co0oro niarpamy, pparMeHt
TEKCTY Ta TJIocapii 13 MOCUJIAHHAMH OJIMH Ha OJTHOTO.

Hiarpama — e rpadiuyHe 300pakeHHs cuctemMu abo mpoiecy. Bona
CKJIaJIa€ThCsl 3 OJIOKIB 1 AYT, SIKI IPEACTABISIOTH P13HI aCMEeKTH cucTeMu. Miclie
3'€eTHaHHA TyTH 3 0JJOKOM BU3HA4Ya€e TUM 1HTEpPeiicy.

KoHnTtposibHa iHpOpMallist HAAXOAUTh y OJIOK 3BEpXY, TOAL SIK 1H(hopMaIlis,
dKa miaarae oOpoOIi, BiAOOpakaeTbcs 3iiBa BiAg OJOKYy, a pe3yJbTaTh
BHUBEJICHHS — 3 IPABOT0 OOKY.

[Ilo6 3MopentoBaTH CHUCTEMY, MOTPIOHO PO3POOUTH KOHIENTYaJbHY
MOJedb 1 MOJAENb JEKOMMO3MIii. MeTol0 MOJENIOBaHHS € BU3HAYCHHS Ta
cnenudikaris QyHKIIOHATBHUX BUMOT 110 iH(oOpMariiiHoi cucteMu. Y cucteMi
Oynu peasni3oBaHl Takl OCHOBHI (DyHKIi: BUOIp KJI€HTOM Oa)KaHUX MOCIYT,
JiKaps, 1aTy Ta 4acy, CTBOPEHHS 3asgBKU HA 3aMKC J0 AEPMATOJIOTIYHOI KIIIHIKU
1 MATBEp/UKEHHS 11 aaMiHICTpaTOpoM. AMiHICTpaTop (penakTop) OyB oOpaHumii
SIK TOYKa 30DYy.

Konrekctrna miarpama y crangapti IDEFO npencraBnena na pucysky 2.1.

KoHuenrtyanbHa aiarpama npejictaBiieHa Ha pUCYHKY 2.2
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[ ] lepMaTononyuyHa KNniHIKa

= O6nik 3anucie 00 AepMaTONOriYHO! KNIHIKW
EHE nepernag iHgopmMauil
. H nepernaniHdopMauil WOOO NiKapis
. [l nepernankaTeropii nocnyr
. fll nepernAniHcopMauii wono nocnyr
FHE peecTpauis Ta aBTOpM3aUin
. - peecTpauis
-l aBTOpW3auin
i~ nepesipka BEEOEHWX OaHWX
-l hOpPMYEAHHA KOWWKY
FHE copMyBaHHA 3anucy 00 KNiHIKK
. -l dopMyBaEHHA 3ENWTY Ha 3anKc 00 KNIHIKK
P Nepeeipka BIONOBIOHOCTI OaHMX
[ nioTBepOXeHHA 3anucy

Pucynok 2.1 — KoHnTekcTHa giarpama

iH:opMaLif KEPIBHULTBO | KepiBHWUTBO AOCTYMHMA
ofo KOPWCTYBaYA | agmiHicTpatopa | uac
nikapis 1a npuiomy
mocnyr
[¥] ; AaHi Wwope obpaHnx NocmyT Ta nikapig
[aHi Npo KnigHTa [AaHi yenilHol peecTpaut
NOTiH | napont 3BIT Npo 3anuc
: po. O6nik 3anuciB L0 AepMaToNoriHHOI KNIHIKN 3 -
faHi npo Dawaty fary Ta 4ac 3BIT NP0 NPHBYTOK
DakaHHs knieHTa JaHi 3anngy
Llink: ¥TouHeHHA dyHELIOHANEHWX BUMOT B CUCTEMI
Touka aopy:
AnmiHicTpatop iHdopmaLiiHoT cuCTEMI
iHopmaLiiHa HEABTOPHIOBAHWII | ABTOPUIOBAHMI AnwinicTpaTop
CHCTEN KOpPUCTYBaY KOPWCTYBaM
Nons TmE O6nik 3anMciB 10 epPMATONONYHOT KMiHiKNW NI
AD ]

Pucynox 2.2 — KonrnenryansHa giarpama
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Ha cxemi nmokasano, 1o iHpopmarisi mpo KJIi€HTa — HOoro JIOT1H Ta MapoJb,
JlaHl Mpo OakaHy J1aTy Ta 4yac 1 modakaHHs KJIIEHTA MOTAEThCS Ha BXI1/I.

Buxonom cuctemu, i pe3ynbTaToM poOOTH, € iH()OpMaITis moa0 00paHux
MOCJIYT, JaHi MI0JI0 3alUCy, JaHl YCHIIIHOI peecTpariii (JIOTiH Ta MapoJib), SKIIO
BOHA B1I0yJ1ach, a TAKOK 3BIT NMPO BUKOHAHHS MOCTYT Ta 3BIT PO NPHOYTOK.

OyHKIIIOHYBaHHS CHUCTEMHU pEali3yeTbCs 3a JIOMOMOIOI0 HOPMATHBHOL
JIOKYMEHTAIIli — KepIBHUIITBO KOPHUCTYBaya Ta KEPIBHUIITBO aJAMIHICTpaTOpa.

Mogpens SADT (Cepig miarpam i JOKyMEHTallii) 3a0e3neuye Bi3yallbHE
MPECTABIICHHS CKJIQJHOTO 00’€KTa, pOo30MBalOYM MOro Ha CKJIAJ0BI YACTUHH.
Pi3ni Onoku Ha [iarpamax BIAMOBIIAIOTh KOHKPETHUM JETAISIM KOXKHOTO
KOMITOHEHTA, a BCSI MOJIETh OPTaHi30BaHa TaKUM YUHOM, IO MOXXHA TTOOAYUTH,
K KO’KHA YaCTHHA BIUTMBAE Ha IILJIE.

Ko’kHa 3 HaBeZileHUX HUXKYE OKPEMUX JllarpaM € JIEKOMIIO3UIE OJIOKY 3
OUTbII 3arajJibHOi JiarpamMu. baTbKiBCbKa JlarpamMa € OUIbII JIETAIBHOIO
JiarpaMmoro, 1 KoHa JiarpaMma UTioCTpye BHYTPIIIHIO CTPYKTYPY OJIOKY B MeKax
0aTbKIBChKO1 Jlarpamu. Jlyru, 110 BXOASTH 1 BUXOIATH 3 OJIOKY Ha Jiarpami
BEPXHbOT'O PIBHS, Takl K, SIK 1 JyTW, IO BXOMASITh 1 BUXOISATH 3 Jlarpamu
HUKYOTO PIBHSI, OCKUIBKH OJIOK 1 JiarpaMa MpeACTaBisIIOTh Ty CaMy YacTHUHY
CHUCTEMHU.

Jlns Toro, moO BKa3aTH ITOJIOKECHHS OyIb-sIKOi JilarpaMyd 4d OJIOKY B
1epapxii, BUKOPUCTOBYIOThCSI HOMepu naiarpam. Hampuknan, A21 e miarpamoro,
1o aetani3ye 010k 1 Ha giarpami A2.

Koxxen Onok Ha miarpami Mae cBiii HoMep. biok Oyab-sikoi miarpammu
MOke OyTH Jaii ONMCAaHUW Jl1arpamMol0 HWXKHBOTO PIBHS, IO, Y CBOIO YEPry,
MOXxe OyTH daii JeTali30BaHa 3a JIOMOMOIOK HEOOXIAHOTO 4Yucia Jiarpam.
Taxkum ynHOM, POPMYETHCS 1€pAPXis Alarpam.

Jlns  OUIbII  JIETAIbLHOTO  OMUCY POOOTH CHUCTEMH  CTBOPIOETHCS
dbyHKIIIOHATBHA TEKOMITO3UITIS.

JlekoMmo3ulii€ro monepeaHkoi aiarpamu € aiarpama AO (pucyHok 2.3).
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li HdhopMaLif Wono nikapis Ta nochyr KepiBHULTBO JOCTYMHWIA Yac
_ KOpWCTyBa4a npuiomy
BarkaHHA i 5
_ JiaHi oz oBpaHuX Nocrys -
KMigHTa MEpEmnAn — pg ) _ o
iHbopmaLi ) AaHi Woze obpaHux Necnyr Ta nikapie
. o7
AaHi npa _:I"' R esonon
KieHTa peccpadAta ks AaHi yeniuHoT peecTpaui .
— apropuaaln e =t
NOTIH | Napons -
asTopuaaujl
(opmyBaHHA ]
KOLLIWKY AaHi
KOLLN )
JIET]
dopmysanHa | MEN inTBEpIKEHOTO
NaHi npo Daxany aanucy anury ST
aTy T8 Yac i ikapi ot -
nary AaHi Wwogo ofipaHyx nikapie . 00 KNiHikW T
"""" nigTBepmKerHA I.
— ari 3anucy
in}meau,i iiHa ABTOpPW30BEH Wit HEABTOPW30BaH ni
cHCTEMA KopucTyBay KOG B
None TmE Obrik 3anKCiB 10 AEpPMATONOMYHOT KNIHIKK NUNEER
AD —

Pucynok 2.3 — Jliarpama nexommosuiii AO

Jexomno3uilisi  (QYyHKIIOHATBLHOTO  OJIOKY  «meperyisin  iHdopMarii»
HaBEJICHO HAa PUCYHKY 2.4.

Ha Bxoj1 € OakaHHS KIII€HTA, BiH neperisiiae iHhpopMallito moAo JiKapiB
Ta oOupae Oa)kaHy KaTeropito MOCIYT 1 Meperisaae Mmociayru miei karteropii. Ha
BUXOJIl € 3HaHHS KJI€HTa HIOJ0 OOpaHMX JKapiB Ta 3HAHHS KIIIEHTa LIOJI0
oOpaHuX MOCHYT.

Jlexommo3utlist (pyHKIIOHATHHOTO OJIOKY «pEeCTparlisi Ta aBTOPHU3AIlIsD»
HABEJICHO HAa PUCYHKY 2.5.

Ha Bxomi € gaHi nmpo Kimi€HTa, sSKi 3HaA00IAThCS I peecTpallii Ta JIOTIH i
napodib. KiieHT peectpyeThcst ab0 aBTOPU3YETHCS, BBEICHI JIaH1 TTEPEBIPSIOTHCS.
VYpa3i Ak11o gaHH1 BBEJIEHO HE BIPHO — BUBOJUTHCS CITOBIIICHHS MPO MTOMUJIKY 1
Ji10 TMOTPIOHO TOBTOPUTH, y pa3l KOJM JIaHI BBEACHO BIPHO — PEECTpaIlisd YU
aBTopu3allis npounum ycmimHo. Ha Buxoai € pani aBTopuzaiii abo maHi

YCHIIIHOI peecTpalii.
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GaKaHHa knieHTa

iHdopmaLlia Woao nikapis Ta Nocmyr

nepernag

[aHi Woao ofdpanux
nikapis

iHdropmalit
oo Nikapis

07

nepermnag
kaTerapii nocnyr

obpaHa
kareropia

nepermnag iHdopmauit
0710 NOCTyr
LaHi Wwono

ofipanux nocyr

iHdropmaLlitHa cucrema

HeaBTOpK3oBaHNI aBTOPM30BAHWIA
KopUCTyBaY KOpUCTYBaY
NODE TLE nepernsa iH[t]OpMaL[il_ NUMBER:
A1 ]
Pucynok 2.4 — [liarpama nekomno3uiii Al
kepIBHULTBO
KOpUCTYBa4a
[aHi Npo [ieHTa é
— peecTpauin BBefeHi AaHi Ang
peecTpauil
NOTIH
naponb
"
asTopwaalig
BEEOEHI
LaHi ona AaHi ychilHol peecTpavit
aBTopuaaLyi i 5
nepesipka BBEeHIX ganux | AaHi asTopuaaLi
07
) CMOBILEHHA Npo
HEEETOF-HEOE! aHmii iHdopmaLina oMY
KopucTysay cucTEMa
nome Tme peecTpaLis Ta asTopua3aLlis NuBR
A2 ]

Pucynok 2.5 — Jliarpama npexommno3uirii A2
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Jlexommosuitist  yHKIIOHATHHOTO OJIOKY «(QOpMyBaHHA 3amucy 10
KJIIHIKW» HaBEJCHO Ha PUCYHKY 2.6.

Ha Bxoni € iHbopmaris moa0 KOHKPETHOTO KOPHCTyBaua, JaHi II0JI0
oOpaHoro JKaps, JaHi KOMHUKY (MOCTyT, sKi OyJi0 oOpaHo), Ta AaHl PO OaxaHy
JaTy Ta 4ac. BiIMOBIAHICTE aHMX MEPEBIPSETHCS 1 Y pasl SKIO BCE Tapas
CTBOPIOEThCS 3amuc 31 ctarycom «He miarBepmxeno». Ha Buxomi € mami

HEIATBEP/PKEHOT0 3alUTY Ha 3aIKC JI0 AEPMAaTOJOTTYHOT KITHIKH.

[LOCTYNHUI Yac KepiBHULTBO
npuiAany KopucTyBada

AaHi KoLk [ani ong
% thopMneHHA
aanuTy

[aHi woao obpaHux nikapis
dropMyBaHHA aanuTy

Ha 3anuc oo

AaHi npo Daxawy gaty 1a yac KNiHIKA

[laHi HenigTeepo¥eHOo
3anury

l”

nepesipka
BIfINOBIAHOCTI AaHNX

|

27

IHhOpMALIS NP0 NOMUIKY

ABTOPM30BaHMI iHhopmaLiiHa
KopuCTyBaY cucTema

NODE: TITLE:

thopMyBaHHA 3aNMMCY 10 KITHIKK NUNEER
Ad —

Pucynok 2.6 — [{iarpama nekomno3suiii A4

[Ipu MopmenroBaHHI CHCTEMH BaKJIMBO BpPaxOBYBaTH BCi  aCIIEKTH
npeaMeTHoi 00acTi. 31 30UIbIICHHSIM PiBHS JeTaii3allii B OMUCI CUCTEMU CTa€
OUThII WMOBIPHUM, IO OyAyTh BUSIBJICHI HEJOJIKU, SIKI HE Oyl MOMIYEHI Ha
MOYATKY MPOCKTY.

Hiarpamu Oyno ctBopeHo B cepenosuini ERWin Process modeler, sike €
MpPOrpaMHUM  IHCTPYMEHTOM Il JIETaJbHOTO JIOKYMEHTYBaHHsS —Ol3Hec-

MIPOIIECIB.
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2.1.2 Onuc pyukuionansHux Bumor y Buriaal DFD giarpamu

Hiarpamu motokiB nanux DFD (Data Flow Diagram) € kopucHuM
nonoBHeHHsAM 110 10 IDEFO-miarpam s onmucy AOKyMEHTO0OIry Ta oOpoOKu
iHpopMmairii. BoHu nayxe JeTadbHO OMHUCYIOTH MOTOKH JaHUX, JO3BOJISIIOUN
BIJICTE)KYBaTH, K BiIOyBaeThcs OOMIH iH(oOpMmali€ro B cuctemi Mix Oi3Hec-
IpoIiecaMy Ta MK CaMOI0 CUCTEMOIO Ta 30BHIIITHIM CEPEIOBUILIEM.

OcHoBHi  komnoHeHTH  DFD-miarpam  1me  30BHINIHI  CYTHOCTI,
CHUCTEeMHM/TIJICUCTEMH, MPOLIECH, HAKOMTMYYBayl JaHUX, TOTOKHU JaHUX.

KontekctHa piarpama mOTOKIB JaHux 3amadl  «OOMK 3ammciB 10

JIEpPMAaTOJIOTIYHOI KITIHIKI» 300pakeHa Ha PUCYHKY 2.7.

IHhopMaLia Npo NIATBEpIKEHHRA
’ 1
3aABKM Ha 3anuc
0k

IHhopmaLia npo Gakadi nocnyrk, Yac Ta nikapa

3BIT NPO BMKOHAHHA NOCAYT

NaHi kniexta

3BIT Npo NpKBYTOK

Q6nik 3anucie go

[EpMETONONYHOT KNiHIKK
TBEpIKEHA 33ABKA HA 3annc

thopmalyia Woao getanen
(hOPMOBAHOTO 3anucy

NODE: LILE: OBnik sanucie 4o AepMaTONOrYHOI KNIHIKK RUMBER:
A-0

Pucynok 2.7 — KonTekcTHa giarpama moTokiB JaHux 3aaadi « OOJIiK 3amuciB 10

JEPMATOJIOTTIYHOT KITTHIKH»
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KonTekcTHi nmiarpamMu € crnocoboMm UTIOCTpalii TOro, SIK pi3HI YaCTHHH
iH(opMalIlii B3a€MOAIIOTH OJTHA 3 OJTHOIO.

HaiinpocTima koHTEeKCTHA aiarpama — Iie CTpyKTypa y ¢opmi 3ipkH, B
CepenHI SIKOT pO3TalllOBaHUI TOJIOBHUH MpOIIeC.
Taka nmiarpaMa mokasye OCHOBHMM croci® BBeAeHHs iH(opMallii B cUCTEMY, a
TaKOX CIOCOOM 11 BUBEACHHA. [HII KOHTEKCTHI JiarpaMyd MOXHa MoOyayBaTu
Ha OCHOB1 IIi€i, 00 NPOUTIOCTPYBaTH, SAK Pi3HI dYacTUHU 1HGOpMaIi
B32€EMO/IIIOTH OJTHA 3 OJHOIO.

Jiarpama mOTOKIB AaHUX 3anadl «OOJiK 3amuciB J0 JAEpMaTOJIOTTYHOI

KJIIHIKU» 300pakeHa Ha pUCYHKY 2.8.

[laHi KnigHTa

Peecipauin

IHchopmaLa
LYof0 3anmcy

02

DopMyBaHHA 3aNHCY

IHthopmavia npo Gaxaui nocnyri, Yac Ta nikapa -

HenigTeepLKkeHoro
anucy

pMALLA WOA0 AOCTYNHOIe
ANA 3anucy yacy

IHhopmaLa womo
JaiuAToro vacy

IHchopmaLa Npo NiATBEPIKEHHA
33ABKW Ha 3anuc

IHthopMaLina woao aetaned
cthopMOBAHOrO 3anicy

TigTeepKeHHA 3anucy

—— IHhopmaLyA wopo posknagy

100 yacy
% nikapia

TigTBep/pKeHa 3aABKa Ha 3annc

[HhopmaLya woao
TikapA Ta JOCTYMHWA yac
3

02

5k

(opMyBaHHRA po3knagy 3BiT Npo NpubyTOK

Yy

MigTBepAKEHHA HagaHHA nocnyr

3BIT NP0 BUKOHAHHA nocnyr

NODE: NUMBER:

TITLE: Qb6nik 3anncie JO [ePMAaTONONYHOI KMiKIKK1
A0

Pucynok 2.8 — Jliarpama noTokiB JaHux 3ajaadi « Q0K 3aUCIB 10

JEPMaTOJIOTIYHOT KITIHIKH»
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2.1.3 Onuc pyukuionansuux Bumor y Burisi UseCase piarpamu

Hiarpama mnpenenentiB  (UseCase miarpama) — 1€ Bi3yaJbHE
NPEJCTaBICHHS TOTO, fAK JIOAM B3a€EMOMIIOTH 13 CHCTEMOIO, SKE€ YacTo
BUKOPUCTOBYEThCA K YacTHHA MOJCII BaplaHTIB BUKOpUCTaHHSA. BiH
CKIATAEThCsl 3 HAOOpYy akTopiB, TMpeleAcHTIB (BapiaHTIB BUKOPHCTaHHS),
OOMEKEHUX MeEeXaMU CHUCTEMHM, acolialliii MIX akKTopamMu Ta MpeleAeHTaMH,
BIJIHOCUH MIDK TMpene/ieHTaMu Ta 3B’S3KIB y3araJlbHEHHS MIDXK aKTOpaMmu.
JliarpamMu npeueaeHTiB MOXKYTh OyTH KOPUCHUMHU JJIsE PO3YMIHHS TOTO, SIK JTFOU
BUKOPHCTOBYIOTh CUCTEMY, 1 JIJIsl TUTAHYBAHHS BJOCKOHAJICHb.

Jliarpama mpereneHTiB ToKa3ye, sk CIPOEKTOBaHA CUCTeMa, 3 OaraThbma
o0’exktaMu ab0 aKTOpaMu, fAKI B3a€EMOJIIOTH 3 HEH Ta BUKOPUCTOBYIOTH
BaplaHTW BUKOPUCTAHHS JJIsi BU3HAYEHHS MOCHYT, SIKI cUcTeMa Hajaae. BapiaHt
BUKOPHUCTAHHA (US€ case) — 11€ TeXHIKa MOJEIIOBaHHS BUMOT JI0 MPOTPAMHOTO
3abe3neyeHHss abo cucteMu. BoHa BUKOPHUCTOBY€TbCS AJIi ONUCY TOTO, SK
KOpPHUCTYBaul OyAyTh B3a€EMOJISITH 3 CUCTEMOIO 1 SIK CUCTEMa IMOBUHHA pearyBaTH
Ha TXH1 3aIIMTH Ta Aaii.

KosxeHn BapiaHT BUKOPHCTAHHS OMUCYE KOHKPETHHM CIIEHapid B3aeMOJIil
MK KOPHUCTYBayeéM Ta CHUCTEMOIO, L0 BKJIKOYAE B ceOE IMOCIHIIOBHICTh KPOKIB,
K1 KOPUCTyBad TMOBWHEH 3IIMCHUTH, 1 K CHCTEMa MOBHMHHA pearyBaTu Ha
KOXEH KpOK.

Taki omucu BapiaHTIB BUKOPUCTAHHS MOXYTb BUKOPUCTOBYBATHCS IS
pPO3pOOKM BUMOT J0 MPOTPaMHOIrO 3a0€3MEUEHHs, U1l TECTYBaHHS CHUCTEMH, a
TaKOX JJIs 3a0€3MeUeHHs 3p03yMUIOCTI MK yYaCHUKAMU MPOEKTY II0J0 TOTO,
SIKUM YHHOM CHCTEMa Ma€ MPaIffOBaTH B KOHKPETHUX YMOBaX.

Bapiantu BUKOpPHUCTaHHS JOMOMAaraloTh MPEICTABUTH, YOTO KOHKPETHUN
aKTOp XO04Ye JOCATTH 3a JOTIOMOTOI0 CHCTeMHU. Po3yMitoun BHUMAIKH
BUKOPUCTAHHS, MU MOXEMO Kpallle 3pO3yMITH, III0 HAMaraeTbcs 3p0OUTH aKTOP

1 IK CUCTEMAa MOYE JOTTOMOTTH MOMY IIbOTO JIOCSATTH.
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VY cucremi, 00 PpO3pPOOTIOETHCS, MOXHA BHUIUIUTH TpPU AaKTOPH:
AnMinictpatop,  HeaBTopuszoBaHuii  KopucTyBad Ta  ABTOPU30BAHMIMA
KOpPHCTYBaY.

Ha pucynky 2.9 300paxeHa niarpaMa NOpeLEEHTIB, sika BigoOpaxkae

MIPOIIECH, TIOB'sA3aH1 3 pOOOTOIO AEPMATOJIOTTYHOT KIIHIKH.

OTPUM3HHA AiarHozy

uses = thono ;
uses: =i eseseen: ainclides------ >©

% nepernAg iHHOPMALi 3 FONOBHOI -. raoarrmi kxbobisaidh itk o
uses CTOPIHKN P n'il’;agi'; i
«includ_e»

Hesapeecrpoaazhinu KopucTyBay Qanclwﬂo@ e ‘AO

PEECTPAUA  goonaukn 0COBUCTHX AaHUX T3 _ _
noriy i naponio nernaa iHgopmayii woao nocnyr

uses 3 ane
%@ """" o i
] subip nikaps , AaTh Ta vacy
% uses

«inchudey

3aNNC A0 KNHIKK T _‘mme,O
33€PeCTPOBAHUI KOPUCTYBAY yses
\ subip nocnyr

nepernag Ceoix 3anucie

HOPMYBAHHA KOLLUKY

7 T . i o
\ . mne NN TS PefaryBaHHA AaHUX KNiEHTIB

aamikicTpatop Oé """"""""""""""" e s O

peraryeadHa gaHux nocnyr

Pucynok 2.9 — Jliarpama npereaeHTiB



33

2.2 MoaenroBaHHs 0a3u JTaHUX CUCTEMU

MonentoBanHsi JaHMX — 1€ CHOCIO TpeACTaBICHHS CTPYKTYypU Ta
MOBENIHKHN 0a3M JaHHWX Yy CIociO, SKUH MOKHA JIETKO BIIOOPa3UTH B OyIb-sIKii
cucreMl 0a3 JTaHUX.

Mopneni cytHocti Ta 3B’s3ky (ERD) € mommupenum 3acobom
MOJICJIIOBAHHS JJaHUX. 3 1X TOMOMOI0I0 BU3HAYAIOTHCS BAXKIIMBI JIJIs1 MPEAMETHOL
obsacti 00'ekTH (CYTHOCTI1), iX BJIACTHUBOCTI (aTpuOyTH) 1 BIAHOCHMHHU OJIUH 3
onuuM (3B's13k1). ERD 4acTo BUKOPUCTOBYIOTHCS JIs1 PO3POOKH pesIiiHuX 0a3
JaHUX.

[lepmmii KpOK MOJEIIOBAHHS — BUJIJIEHHS CYyTHOCTEH.

KosxHa cyTHICTh y MOjieJll TOBUHHA MAaTHU YHIKaJdbHUM 11eHTUdiIKaTop, 1
KOXXEH EK3EMIUISIp CYTHOCTI Ma€ OyTH 4YITKO 1JeHTU(}IKOBAHUN cepell ycCiX
IHIIMX €K3EMIUISIPIB TOTO CamMoro THUIy CYTHOCTI. KoXHa CyTHICTh MOBHHHA
MaTH JIesIKI BJIACTHUBOCTI, BKJIIOYAIOYM 1M’sl Ta IHTEPIpETaIlilo, sSKa 3aBXKIU
3aCTOCOBYETHCS O TOrO caMoro iMeHi. He MoHa OJHAKOBO TJIyMayUTH Pi3HI
IMEHa, SIKILIO BOHU HE € mnceBAoHIMamMu. KokHa CyTHICTh MOXE MaTu OyIb-SIKYy
KUIBKICTB 3B’SI3KIB 3 IHIIMUMHU CyTHOCTSMH B MOJIETI.

HactynHuM KpokoM MOJENIOBaHHS € 11eHTH (KAl 3B'sI3KIB.

3B'130K — II€ 3B'A30K M1k JIBOMa CyTHOCTAMU. KOXHa CYTHICTh y 3B’SI3KY
Mae Halip TOB’S3aHUX EK3eMIUTAPIB. EK3eMIUsip AO4ipHBOI CYTHOCTI MOXKeE
ICHYBATH, JIMLIE SKIIO ICHY€ OaThbKIBChKA CYTHICTb.

MoxyTh OyTH HaBelE€HI Ha3BH 3B’SI3KYy, L0 BUPAKAETHCS TpaMaTHUYHUM
000pOTOM JIECIIOBA 1 CTAaBUTHCA OIS JIiHII 3B’ sA3KY. IMEHa KOXKHOTO 3B’SI3KY MIX
JIBOMA 33JJaHUMHU CYTHOCTSIMH MarOTh OyTH YHIKaJIbHUMH, ajie IMEHA 3B’SI3KIB Y
MOJIeli He 00OB’SI3KOBO MAlOTh OYTH YHIKaIbHUMHU. IM’s BITHOIICHHS 3aBXKIH
dbopMyeTbes 3 TOUKM 30py OaThKa, TOMY pEeUeHHS MOXHA C(HOPMYBATH HUISIXOM
MO€THAHHS 1IMEHI 0aThKIBCHKOTO 00’€KTa, IMEH1 BIJIHOILIEHHS, BUpPA3y CTYyMEHs
Ta IMEHI1 HAI[aJKOBOIro 00’ €KTa.

OcTaHHIM KpOKOM MOJICJIFOBAaHHS € 1IeHTU(IKallis aTpUOYTIB.
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ATpubyt mpencrtaBisie TN ab0 XapaKTEPUCTHKU  BIIACTUBOCTEH,
OB’ s3aHUX 13 HAOOpPOM peanbHUX ab0 aOCTpakTHUX O00’€KTIB (JIFOACH, MICIIb,
MOJIIN, CTaHiB, 1ei, map 00’ekTiB TomIo). Ex3emmsip atpulOyTa BU3HAYAETHCS
TUTIOM O3HAKW Ta 3HAYCHHSM aTpuOyTa, sIKe HA3UBAEThCS 3HAUYCHHSM aTpuOyTa.
Y wmoxpem ERD atpuOytu moB’si3aHl 3 KOHKPETHHMMH CYTHOCTAMH. Takum
YUHOM, CYTHICTh TIOBMHHA MaTH €WHE BU3HAYCHHS 3HAYCHHS TSI TTOB’SI3aHOTO
aTpuoyTa.

ATpubyT Moxe OyTH 00OB’A3KOBHUM a00 HEOOOB’S3KOBUM (aTpuOyT HE
MOKe MpUIAMaTH HeBUM3HaueHUX 3HaueHb — null values). Atpubytr moxe OyTH
abo omnucoBuM, a00 BXOJIWUTH JO CKIAQy YHIKaJIBHOTO 1JeHTU(]iIKaTOpa
(IEepBUHHOTO KJIIOYa).

VY pa3i noBHOI 17eHTU(IKAIT KOKEH E€K3eMIUIAP CYTHOCTI I[bOTO THITY
11eHTU(IKY€EThCS CBOIMH YHIKAJIbHUMHU KIIFOUOBUMM aTpuOyTaMmH, 1HAKIIE B ii
1AeHTH(IKALl] TaKOX OepyTh y4acTh aTpUOYTH 1HILOT OATHKIBCHKOI CYyTHOCTI.

Kosxen atpulyT 11eHTU(IKYETHCS YHIKAIBHOIO HA3BOIO, SIKA BUPAKAETHCS
rpaMaTHYHUM 00OPOTOM IMEHHHKA, 1110 OMHUCYE XapaKTEPUCTUKY, PEIACTABICHY
aTpuOyToM. ATpuUOyTH BIIOOpAXKAIOTHCS SK CIOUCOK IMEH Yy CepeauHi
MOB’513aHOTO OJIOKY CYTHOCTI, MPUYOMY KOKEH aTpuOyT 3aiiMae OKpEeMUM PSIOK.
ATpuOyTH, 110 BU3HAYAIOTh IEPBUHHHUMA KIIIOY, PO3MINIYIOTHCS Y BEPXHIM
YACTHHI CIICKY Ta PO3IUISIOTHCS 3HAKOM «##».

JIJist CTBOpEHHS JIOT1YHOI MOENi JaHux OyJia BHKOPUCTaHA IMporpama
ERWin Data Modeler. Jloriuna Mojiens JaHHX — II€ Bi3yalbHE HPEICTaBICHHS
CTPYKTYp JaHHX, iXHIX aTpuOyTIiB 1 3B’s3KIB y cuctemi. KOHCTpyKIlisi JTOTT4HOT
Moiel Mae OyTH HE3aJIe)KHOIO BiJl INIATGPOPMH Ta MOBH peaizailii abo crocooy
BUKOPUCTAHHS JIaHWX y CHCTEMIi 1 HE IMOBUHHA MPUB’I3yBaTUCS O KOHKPETHOI
CYB/I. Jloriuna mMozens TaKOX MOBHHHA OyTH MOYATKOBHM MPOTOTUIIOM LIS
MaiiOyTHBOI 0a3u TaHUX.

Jlns MmozaentoBaHHSI BUKOPUCTOBY€EThCA cTanaapt IDEF1X.

JIJist CTBOpEHHS JIOT1YHOI MOJEII CIoYaTKy TpeOa BHU3HAYUTH CYTHOCTI,

K1 OyayTh y 0a3l TaHUX.



Bynu cTBOpeHi Taki CyTHOCTI:

«ServiceType»;

BOHA HAJIC)KUTB;
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«User»: Tam 30epiraroThes 1aHi K1 HOTPiOHI JIJIs BXOy Ha CauT;

«Role»: poip koprcTyBaua y cucTeMi;

«Service»: B Hili € iHhoOpMallis PO MOCIYry Ta PO Te€, 10 SKOrO THITY

- «Employeex: B Hiii € iHdopMmalIis 010 JiKapiB;

- «Reception»;

- «Reception-Servicey:

IMOCJIYTH.

B HIM 3ICTaBISIOTHCS HOMEPH 3alHuCiB Ta

Ha pucynky 2.10 300pakeHa jorivHa Moielb 0a3u JaHUX.

Role
=2ld: UNIQUEID

Name: VARCHAR(20)

i

-

User

Bld: UNIQUEID

ServiceType

Zid: UNIQUEID

Name: VARCHAR(20)

.

Service

Login: VARCHAR(20)
Password: VARCHAR(20)
PhoneNumber: VARCHAR(10)
Name: VARCHAR(20)
Roleld.ld: UNIQUEID (FK)

Ald: UNIQUEID

Name: VARCHAR(20)
Description: VARCHAR(300)
Cost: INTEGER

Duration: TIME

ServiceTypeld.ld: UNIQUEID (FK)

Reception_Service

Employee

Zld: UNIQUEID

Name: VARCHAR(20)
PhoneNumber: VARCHAR(10)
Information: VARCHAR(300)
BirthDate: DATE

Photo: VARCHAR(20)

:>_ _

| -fServiceld.Id: UNIQUEID (FK)

| BReceptionld.ld: UNIQUEID (FK)

|

| —y

|

| Reception

L — —

Bld: UNIQUEID
ReceptionDateTime: DATE

————— —— —

Status: INTEGER
Userld.ld: UNIQUEID (FK)
Employeeld.ld: UNIQUEID (FK)

Pucynox 2.10 — Jloriyna monens 6a3u JaHUX
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Ha ocHoB1 noriunoi Mozeni cTBOproeThesi ¢izuuHa moaenb. L{s monensb
MICTHTh 1HGOpMAII0 Mpo BCl 00'ekTH 0a3u JgaHuUX. Mojenb 3alieUTh Bij
koHKpeTHOI peamizanii CYBJl. Tomy onHa 1 Ta X JOTiYHA MOJENb MOXE MaTH
pizHi Qi3uyHi Mojeni. ['0JOBHOIO BIAMIHHICTIO BiJl JIOTIYHOI MOJENI € 3B’ S30K
«barato 70 OaraThox». Llel 3B’S30K J03BOJECHUH, JIMIIE SIKIIO ICHYE TpPETS
CYTHICTb, sIKa 30epirae nmepBUHHI KII0Y1 IBOX CIOJYYHUX CYTHOCTEH.

Ha pucynky 2.11 300pakeHa ¢gizuuna Mojienb 0a3u JaHuX.

ServiceType
Bld: ROWID <default> NOT NULL

Name: VARCHARZ(20) String NOT NULL

Role I

2ld: ROWID <default> NOT NULL Service
Name: VARCHAR2(20) String NOT NULL | Bld: ROWID <default> NOT NULL
T Name: VARCHAR2(20) String NULL

‘ Description: VARCHARZ2(300) String NULL

- Cost: INTEGER Number NOT NULL

Duration: DATE Datetime NOT NULL
ServiceTypeld: ROWID <default> NOT NULL (FK)

User
Eld: ROWID <default> NOT NULL

Login: VARCHARZ2(20) String NOT NULL
Password: VARCHAR2(20) String NOT NULL
PhoneNumber: VARCHARZ(10) String NOT NULL
Name: VARCHAR2(20) String NOT NULL

Roleld: ROWID <default> NOT NULL (FK)

Reception_Service

H(Serviceld: ROWID <default> NOT NULL (FK)

‘BReceptionld: ROWID <default> NOT NULL (FK)

|

|

|

|

|

| Recepti
L E}CBp mon

Employee e
Zld: ROWID <default> NOT NULL

Bld: ROWID <default> NOT NULL

PhoneNumber: VARCHARZ2(10) String NOT NULL
Name: VARCHARZ2(20) String NOT NULL
Information: VARCHARZ2(300) String NULL
BirthDate: DATE Datetime NULL

ReceptionDateTime: DATE Datetime NOT NULL
Status: INTEGER Number NOT NULL

Userld: ROWID <default> NOT NULL (FK)
Employeeld: ROWID <=default> NOT NULL (FK)

Photo: VARCHARZ2(20) String NULL

Pucynok 2.11 — ®di3uyna Mojenb 6a3u JaHUX

2.3 Onuc ¢pyHkuioHanbHUX BUMoOr y Burisiai UserStories

UserStory — ne omuc Toro, mo KJI€HT Xoude BiA mpoaykry. Lleit ommc

poO30MBAaEThCA Ha MeHI, JocsbkHI 1um. lle mgo3Bossie  po3pobisatu  Ta
MOIM(DIKyBaTH NPOAYKT TAaKUM YHUHOM, 1100 BiH OyB THYYKHMM BIJIOBIJAHO IO
MIHJIUBUX MOTpeO kiieHTa. KpiMm Toro, icropii KOpUCTyBadiB — 1€ IIBUIKHH 1

MPOCTHH CIOCIO 3aIOKYMEHTYBAaTH BUMOTH KITIEHTIB.
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UserStory Haiikpaimie CTBOPIOBAaTH B MeEKax KOHIICMIIT 3aBepIIeHUX
MOCTIAOBHUX TOJIH, 0 ONMHUCaH1 MPUOIU3HO TaK: MOYATKOBI yMOBU (KOHTEKCT
CUTYyaIli) Koy (s poOJTrO TII0Ch) TOA1 (BIIOYBAETHCS Taka MOis1) Ko (51 poOITio
IIOCH 1HIIIE) TOII (BIIOYBAETHCS 1HIIIA TTOIs).

Buknanenuii y CcTpyKTypOBaHOMY CTHUCIHN OIKUC MPOEKTY JIOTIOMOXKE
KIIEHTY 30CEpPEAWTHCS Ha WOT0 HAaWBAKIMBIMIMX acleKTaX, a TaKOX
BIJICTE)KYBaTH IIPOTPEC MPOCKTY B JOCATHEHHI HOTO IIiICH.

Omnmuc ycix UserStories naBeaeno y rabnumsx 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 ta
2.7.

Tabmuua 2.1 — Omnmc UserStory «Ilepermsin iHdopmaiiii 3 TroJIOBHOT

CTOPIHKI

Jl1i1oB1 ocoOu Kunient, Cucrema

i KitieHT: 3aX0auTh Ha CaliT Ta meperisaae iHpopMallio 3
TOJIOBHOT CTOPIHKH;

Cucrema: HaJlae 3aUTyBaHy 1HPOpPMAIIitO.

VYemuaui crieHapii:

1. Knient 3anyckae qoaarok. Cucrema BiIKpUBA€E CECit0 KOPUCTYBaya, KIIIEHT
OTIMHSETHCS HA TOJIOBHIM CTOPIHIIL.

2. KmienT HaTtuckae Ha OakaHUM PO31J1 TOJOBHOT CTOPIHKHU (TIeperJIsig OCIyT
a0o Jikapis).

3. CucrteMa Hajae 3anuTyBaHy 1HGOpPMAIIifo.

PesynbTar KitienT ycninmmo o3naitoMuBcs 3 iHGOPMAITIE€IO 3 TOJOBHOT
CTOPIHKH.

Posmupenns:

*a Hemae noctyny no 6a3u ganux (BJI).

Cucrema BUa€ MOBIJOMIICHHS PO BIAMOBIIHY MOMUJIKY.
Pe3ynbTar: KIIIEHT HE Ma€ TOCTYIy 10 CIIUCKY MOCIYT Ta

JiKapiB.




38

Tabmuis 2.2 — Onuc UserStory «OtpumanHs AiarHosy 3a Gpoto»

HitioBi ocoou | Kiient, Cuctema

i KitienT: 3aBanTaxye (¢oTo HOBOYTBOPEHHSI Ha IIKIPI;
Cucrema: BUa€ MPUIYIICHHS MO0 A1arHO3Y, YH €

HOBOYTBOPEHHS JOOPOSKICHUM YU 3JI0SIKICHHUM.

YemimHui crieHapii:

1. Kimient 3amyckae nogatok. Cuctema BiIKpHUBA€E CECI0 KOPUCTYBaya,
IIPOITOHYE 3aBaHTAXUTH (GOTO JJIS BUIAUI MPUITYIICHHS [IOI0 AiarHO3Y.
2. Knient 3aBanTaxye $oro.

3. Cucrtema BHJIA€ MPUITYIIEHHS 11010 JiarHo3y, Y¥ € HOBOYTBOPEHHS

JTOOPOSKICHUM YU 3JIOSKICHHM.

PesynbTar KitieHT oTprMaB NpuUITyeHHS 00 JI1arHO3y .
Posmupenns:
la Bubpano nourkomxenuii ¢aiin 3 poro.

Pe3ynbTaT: mpUImyIieHHs 1010 J1arHo3y HEe HaTa€ThCs,

CUCTEMa BUJA€ BIAMOBIAHE MOBIIOMIICHHS KOPUCTYBauy.

Tabnuns 2.3 — Onuc UserStory «PeecTtparttispy

HiitoBi ocoon | Kment, Cucrema

i KitieHT: peecTpyeThCs B CUCTEMI;
Cucrema: momae qaHi KOpUCTyBada 0 0a3u TaHUX 1

BCTAHOBIIKOE MOTO TPABA.
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[TponmoBxenus Tadmmi 2.3

YemimHui crieHapii:

1. Kinmient 3amyckae nogarok. Cuctema BIIKpUBA€E CECII0 KOPUCTYBaya,
MIPOTIOHYE 3aPEECTPYBATHUCS 33 JOTIOMOT'OI0 BBOAY IMEHI, HOMEpY TenedoHy,
JIOTIHY, TAPOJIIO Ta MOBTOPY MApOJIIO.

2. KiieHT BBOAMTH JaHHI.

3. CucreMa mnepeBipsie 4d MapoJib CIIBMAAA€ 3 IOBTOPHUM BBOJOM IaPOJIIO.
4. Cucrema nepeBipsi€ YHIKaIbHICTD JIOTIHY.

5. Cucrema niepeBipsie BaTiHICTD 1HIINX BBEJCHUX JaHUX.

6. Cucrema g0/a€ 1aHi KopucTyBaya J10 6a3u JaHuX.

PesynbTar KitieHT ycninHo 3apeecTpoBaHUi y CUCTEMI.
Posmupenns:
*a Hewmae nocryny no BJI.

Cucrema BUIa€ MOBIIOMIIEHHS PO BIANOBIIHY MOMUJIKY .

PGSYHBTaT: KJIIEHT HE MOXKE 3apCeECTPYBATHUCA.

la BreneHi maposi He CriBOagaroTh.
CucremMa BHUA€ MMOBIIOMIIEHHS 3 BIIIIOBIIHUM TEKCTOM.

Pe3ynbTar: KIIIEHT HE MOXKE 3apeeCTPyBaTHUCS.

la BreneHi maposi He CriBOagaroTh.
CucreMa BHA€ ITOBIJOMIIEHHS 3 BIAIIOBITHUM TEKCTOM.

Pe3ynbTar: KIIIEHT HE MOXKE 3apeeCTPyBaTHUCS.

2a BBenenwmii 10TiH BXKe iICHY€ B CUCTEMI.
CucreMa BHA€ MTOBIOMIIEHHS 3 BIAIIOBITHUM TEKCTOM.

Pe3ynbTat: KIIIEHT HE MOXKE 3apeeCTPyBaTHUCS.

3a BBenenHi nani He BaiiaHI.
CucremMa BHUA€E TMOBIIOMJIEHHS 3 BIAIIOBIIHUM TEKCTOM.

PesynbTrat: KIIIEHT HE MOXKE 3apeeCcTpyBaTHUCS.
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Tabmuus 2.4 — Onuc UserStory «Bxim»

Jl1i1oB1 ocoOu

Knient, Cucrema

im

KitieHT: aBTOpH3yBaTHCS B CUCTEMI 1 OTPUMYE JTOCTYII 10
CIIUCKY CBOIX 3aITUCIB;

Cucrema: i1eHTU(]IKYyBaTH KIII€EHTA 1 HOTO MpaBa.

YemimHui crieHapii:

1. Kimient BinkpuBae ¢popMy a30TH3AIII].
2. KiieHT BBOAMTH JIOTIH 1 MapOJIb.

3. CucreMa mnepeBipsi€ JIOTTH 1 TapoJib.

4. Cucrtema HaJia€ KJIIEHTOBI AOCTYII IO MOTO 3aIuCiB.

Pesynbrar KiTieHT ycnilHO aBTOpU30BaHUM 1 MOKE MPAIIOBATH 3
CUCTEMOIO.

Posmupenns:

*a Hewmae noctyny no B/I.
Cucrema BUIa€ MOBIIOMIICHHS PO BIANOBIIHY MOMUJIKY .
Pe3ynbTaT: KIIIEHT HE MOXKE YBIMUTH O CBOTO O0JIIKOBOTO
3anmucy.

la KopucrtyBaua 3 BBeI€HUMH JIOTIHOM 1 TApOJIEM HE

3HaleHo. Pe3ynpTar: BigzMOBa B aBTOpH3aIlii.

CucreMa BHUAa€ MOBIIOMIICHHS 3 BIIMOBIIHUM TEKCTOM.

Tabmuis 2.5 — Onuc UserStory «CTBOpEHHS 3amucy»

J1i1oB1 ocoOu

Kmnient, Cucrema

Iim

KitieHT: cTBOpPIOE 3asBKY Ha 3aMKC 10 J€PMATOIOTTYHO1
KJIHIKHA,
Cuctema: gopMye 3amuc Ta A0J1a€ HOro 0 CIIUCKY 3aIUCIB,

K1 OYIKYIOTh MIATBEPIKECHHS.
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[TponoBxenHs Tadbmwmii 2.5

YemimHui crieHapii:

1. KiieHT BiiKpHUBa€ CTOPIHKY 3anucy A0 KiiHiku. CucreMa npornoHye
oOpatu 6a)kaHi MOCITYTH Ta JIIKaps.

2. Knient obupae 0a)kaHi MOCIyTH Ta JIKapsl.

3. Cuctema mporoHye o0patu OakaHui Yyac Ta AaTy cepea JOCTYIMHUX IJis
JTAHOTO JIiKapsl.

4, KiieHT oOupae 6akaH1 yac Ta JaTy.

5. Cuctema (opmye 3anuc Ta 30epirae ioro y 6asi jaHux.

Pesynbrar KitieHT ycninmHo CTBOPUB 3B’ A3Ky Ha 3aIuc 10

JIePMAaTOJIOTIYHOI KITIHIKH.

Posmmpenns:

*a
Hemae noctyny no b/I.
Cucrema BUIa€ MOBIIOMIIEHHS PO BIANOBIIHY MOMUJIKY .
Pesynbrat: KIIi€EHT HE MOXKE CTBOPUB 3B’ 513Ky Ha 3aIlHC.

la 3aranpHa TPUBATICTH OOPAHUX MOCITYT MEPEBUIIYE 8 TOJIMH.
CucreMa BHUAa€ MOBIIOMJICHHS 3 BIAIOBIITHUM TEKCTOM.
Pe3ynbTaT: CTBOPEHHS 3alIUCy HEMOXIIUBO.

2a

OO6paHo Takuii yac, 10 Yac 3aBepIICHHS HaaHHS MTOCIYT
MIEPEBUIITY€ Yac 3aBEPIICHHS pOOOYOTO JTHS.
CucremMa BHUA€ MMOBIIOMIIEHHS 3 BIIIIOBIIHUM TEKCTOM.

Pe3ynbprar: CTBOpEHHS 3a1IUCy HEMOXKIUBO.

Tabmuis 2.6 — Onuc UserStory «BuaanenHns 3amnucy»

JitioBi ocoou | Kiient, Cucrema

i KiieHT: BUnasnsie He miaTBEPIXKEHHM 3a1cC J10
JIEPMATOJIOTIYHO1 KITIHIKH;

Cucrema: BUIaIs€ 3aI11C.
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[TponoBxenHs Tadbmmii 2.6

YemimHui crieHapii:
1. KiieHT BiIKpUBa€e CTOPIHKY 31 CBOIMHU 3aIlCaMH.
2. KimieHT oOupae He miATBEepIKSHHI 3amuc 1 HaTHCcKae KHOMKY «Delete».

3. CucremMa Buaajse 3aIuc.

Pesynbrar KrienT ycninHo BuAanuB HE MATBEPIXKEHUH 3aIuc 10

JePMaTOJIOTIYHOT KITIHIKH.

Po3mmpenns:

%
a Hemae noctyny no b/I.

Cucrema BUIa€ OB1IOMJICHHS [IPO BIANOBIAHY OMUJIKY.
Pe3ynbTat: KIIIEHT HE MOXE 3MIHUTH OCOOUCTY

1H(pOopMaIliio.

Tabmuuga 2.7 — Onuc UserStory «PeparyBaHHd JaHUX J€pMaTOJIOTTYHOL

KJIHIKHA»

HiiioBi ocobu | KopuctyBau 3 npaBamu aamiHictparopa, Cucrema

i AZIMIHICTpaTOp: 3MIHIOE JaH1 [O0I0 MOCIYT Ta JiKapiB;

Cuctema: 30epirae OHOBJICHI JaHI.

VYenimHui creHapii:

1. AnMiHicTpaTop HaTUCKae KHONKY «Edit».

2. AamiHicTpatop Aojae, Buaise abo penarye iHGopMaliiro Io/10 MOoCIyr Ta
JiKapiB.

3. AAMIHICTpaTOp HATHCKAE KHOMKY «Save.

4. Cucrema nepeBipsi€ HOBI JaHi.

5. Cucrema 36epirae 3miHu 10 6a3u JaHUX.

Pesynbrar AJIMIHICTpATOp YCHIIIHO 3MIHUB OakaH1 JaHi.
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[TponmoBxenHus Tadmmii 2.7

Po3mmpenns:

*a Hemae noctyny no b/I.
Cucrema BUa€ IOBIIOMJICHHS PO BiAMOBIAHY MOMUJIKY.
Pesynbrat: agmiHicTpaTop HE MOXKE BipeaaryBaTu

iH(popMairito.

la BBeneni nani He BasigHi.
CucremMa BUIA€ OBIIOMJICHHS 3 BIAIIOBIIHUM TEKCTOM.

Pesynbrat: 3MiHU He 30epiraroThesl.

2.4 MojientoBaHHs aJITOpUTMY aHami3y gotorpadii

Amnani3 ¢otorpadii s BUBHAUCHHS XapaKTepy HOBOYTBOPEHHS HA IIKip1
B1JIOYBA€ETHCS 3 BUKOPUCTAHHAM TEXHOJIOTIM IITYYHOTO 1HTENEKTY. s 11poro
BUKOPHCTOBYETHCS MOJC/Ib MAIIMHHOTO HaBYaHHS, sKaK Oyja HaBYCHAa Ha
MoTepeIHb0 00pOoOIEHOMY HA0Op1 JAHUX PO3PI3ZHATH METAHOMH Ta HEBYCH 3a
O3HAaKaMH Ha 3HIMKaXx.

Knacudikarist 300pakeHp — 11€ 3aBAaHHS B 00JaCTl IITYYHOTO IHTENEKTY,
sgKke Tmiepenbavae TpPU3HAYEHHS OfHIET a00 KUIBKOX MITOK abo KaTeropii
300paXE€HHIO Ha OCHOBI MOro Bi3yallbHUX OCOOJIMBOCTE. MeToro kimacudikarii
300pakeHb € po3poOKa aJropuTMiB ab0 MojeeH, sIKi MOXYTh aBTOMATHYHO
imeHTudikyBatu Ta KiaacudikyBaTH 300pakeHHsS 3a 3a37ajieriib BUSHAYCHUMU
KateropismMu. B 1iif poOoTi Oysia HaBYeHAa MOJEb, 0 MOXE Kilacu(piKyBaTH
300pakeHHSI HOBOYTBOPEHb Ha IIKip1 Ha 3JIOSKICHI Ta TOOPOSKICHI.

B po6Goti Oyno Bukopuctano Microsoft. ML, mo € 1e 06i61i0TeKo0
MAaIIMHHOTO HaBYaHHS 3 BIJIKPUTUM KOAOM, po3pobiieHor0 Microsoft. Bona
CTBOpEHMa K THy4yka 1 MacmrTaboBaHa CTpPYKTypa, SKy MOXHa
BUKOPHCTOBYBATH JUII CTBOPEHHS IIMPOKOTO Jiana3oHy MOJIEICH MaIlHHHOTO

HABYaHHS, Bl MPOCTOi JIHINHOI perpecii 10 CKJIagHUX MOAeNed TIuOOKOTro
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HaBuanHsa. Ta SciSharp.TensorFlow.Redist, mo € 0ib6aioTekoro, sKa Hagae
po3pobuukam .NET gmoctynm 10 pisHomaHiTHUX ¢yHkiii TensorFlow. II
OiATPUMKAa  IIMPOKOTO  CIOEKTpYy  Mojenedl  riauOOKOro  HaBuYaHHS,
pPO3MIMPIOBAHICTh 1 TMIATPUMKA PO3MOIIJICHOTO HABYaHHSI  poOIATH i
npuBadIMBUM BUOOPOM IS TUX, XTO Mparroe B ekocuctemMi .NET,

Jisa BukoHaHHS Kiacu@ikarii 300pakeHb MOTPIOHO BUKOHATH HACTYIIHI
KPOKHU:

— 30ip panux. Ilepmmm kpokom y kiacudikaiii 300pakeHb € 301p
300pakeHb, sKI MNOTpiOHO KiacugikyBatu. lleii Habip gaHux wmae OyTu
PI3HOMAHITHHUM 1 pENpe3eHTaTUBHUM [UIS  KJaciB, IO MUISTal0Th
kinacugikanii. OO0poOka 300pakeHb MpeAcTaBisie coOor (GopMy 0OpOOKH
iHpopMmarii, aaa kol BXIAHI JaHI MPEICTaBICHI 300paKCHHSAM, HaAIPUKIIA,
dororpadismu ado Bimeokaapamu [4]. s 3acTOCyHKA, 0 PO3POOTIOETHCS, Y
SKOCTI JaHWX JUI1 HaBUaHHS Oyio BHKopucTaHo maracet International Skin
Imaging Collaboration (ISIC) 2017 — kosekitis 300pakeHb ypa)keHb IIKipH, 10
JOCTYIHA JJI JOCHIAHMIIBKUAX LUJIEH Yy Taimy3l JepMaTroJiorii Ta MallMHHOIO
HABYaHHS, BIH MICTUTh THUCSYl 300paKE€Hb PI3HUX THINB YPaKeHb LIKIPH, SIKI
Oy aHOTOBaHI JIEPMATOJIOTAMHU.

— momnepeaHss oOpoOkKa MaHMX: MICIAS TOro sIK HaOlp JaHuxX 310paHo,
NOTPiOHO TMOTEepeaHb0 00poduTu 300pakeHHs. 310paHuii gata cer OyIio
nepeMilnaHo moo0 MEepeKOHATHUCS, IO TPHUKIAAX HE BIOPSAKOBaHI MEBHUM
YUHOM, 1110 MOXE€ BHECTU YNEPEIKEHHSI B MOJICJIb Ta PO3/1JICHO HA HA0OPH st
HABUYaHHs, TEPEBIPKM Ta TecTyBaHHA. HaBuanmbHuii HaOlp BUKOPUCTOBYETHCS
JUTsl HABYAHHS MOJIEN1, HaOlp MepeBIpKU BUKOPUCTOBYETHCS JIs HAJAIITyBaHHS
rineprnapaMeTpiB, a HaOlp [JIs TECTyBaHHS BUKOPHCTOBYETHCSA ISl OLIHKH
MPOTyKTUBHOCTI MOJIEIII.

— BUIUICHHS O3HAK: HACTYIIHUM KpPOKOM €  BHUJAUICHHS O3HaK 13
300paxenb. s mporo Oynio BKazaHO MaMIiaiiH omepauid sl BUIYy4YEHHS
GyHKLIA 1 3acCTOCYBaHHS aJrOPUTMY MAIIMHHOTO HaB4YaHHS. bibmioreka

Microsoft ML migrpumye dotupu BapianTh: ResnetV2101, InceptionV3,
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MobilenetVV2, ResnetVV250, Bci BOHU 3ropTKOBI HEHPOHHI MEPEeXi, AKi 3a3BUYAN
BUKOPHUCTOBYIOTHCS JJI 3aBIaHHs Ki1acudikaliii 300pakeHb.

Inception cTBOpeHO, MO0 3MEHIIUTH OOYMCITIOBAILHUN TATAp TIIMOOKUX
HEHPOHHMX  MEpeX 13  OJHOYACHUM  JIOCATHEHHSM  HaWCy4JacHIIIOi
MPOAYKTUBHOCTI. Y Mipy 3ariiiOjeHHsS MEpeki 00YMCIIoBaibHA €(PEKTUBHICTD
TaKoX OyJe 3HIKYBaTHUCs, ToMy aBTopH Inception Oynu 3arikaBieHl B MOIIYKY
pIIIEHHS  JJI1  PO3IIMPEHHS  HEHPOHHUX  Mepex  0e3  30UIbIICHHS
OOYHUCITIOBAJILHUX BUTpAT.

Hagigminy Bix Inception, mo 3ocepemkyeThcsi Ha OOYHCITIOBAIBHUX
BUTpatax, ResNet 30cepekyeTbcs Ha TOYHOCTI OO0YMCIIeHb. bibin rinboki
MepeXi He MOBHHHI MPAaLIOBaTH Tipile, HIK MEHI, aje Ha MPAaKTULl OLIbII
rMOOKI MEpeXl TMpaliolTh TipIle, HDK MEHII MEpPeXi, M0 CIPUYHMHEHE
po0IEeMOI0 ONITUMI3ALlIT — UMM TIUOIIIa Mepexka, TUM BaXkue ii ONTUMI3YBaTH.

Iness MobileNet nosisirae B Tomy, 1100 BUKOPUCTOBYBATH 3TOPTKH, IO
PO3IUISIOTECS 1O TIWMOWHI, i1 MOOYJOBU JIETHIMX TNIHMOOKUX HEHPOHHUX
Mepex. Y 3BHYAHOMY 3TOPTKOBOMY Mapi siapo abo QiabTp 3rOpTKU
3aCTOCOBYETHCS J0 BCIX KaHaJB BX1IHOTO 300paKEHHS HUISIXOM 3BaXKEHOI CyMU
BXIJIHUX ITIKCEJiB 3a JOMOMOror (inbTpa, a IMOTIM KOB3a€ J0 HACTYITHHX
BXIJTHUX TMIKCEeNIB 1O 300paxkeHHsX. MobileNet BUKOPUCTOBY€e IIO 3TOPTKY
JIUIIIE HA MEePIIOMY PIBHI.

VY 3a CTOCYHKy, II0O PO3POOJIOETHCS, OyJIO OOpaHO 10 BUKOPUCTAHHS
ResnetV250 Tomy, mo BOHa € HAWTIHMOIIO 3 YOTHPHOX Mojenei, mae 250
mapiB 1 MOXE JOCSITTH BHUCOKOT TOYHOCTI JIJISi IIUPOKOTO CHEKTPY 3aB/IaHb
kiacudikamli 300pakeHb, Xo4a 1€ 1 BUMAara€ 3HAYHUX OOYHUCITIOBAIBHUX
pecypciB 1 yacy Ha HaBYaHHSI.

— HABYAHHS: MICJIS BUAUICHHS (PYHKIIA MOXHA BUKOPHUCTOBYBATH iX JJIS
HaBYaHHS MOJIEJII MAaIlMHHOTO HaB4YaHHA. L[ Momens BUMTHCS KiIacuQiKyBaTH
300pakKeHHS Ha OCHOBI BHJIUICHMX O3HaK. JlIss HaB4aHHA  MoOACi

BUKOPUCTOBY€EThCS MeTon Fit(), 110 BUKIMKaeThCs Ha maifruiaiini. HaBuanus
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MOJIeNII TPUBAE ACSKUA Yac, MICIS YOTO MOJENh MOXKE OyTh 30epexeHa s
MOJIaJTHIIIOTO BUKOPUCTAHHS.

Ha pucynky 2.12 300pakeH0 3HIMOK €KpaHy i yac HaBYaHHS MOJIENI.

e: Training, Dataset used: Validation, Batch Processed Count: 9 Epoch: 5 o : 0.83913046, Cross-Entropy:
: Training, Dataset : Validation, Batch Processed Count: 9 2 , Accuracy: 0.83913046, Cross-Entropy:
: Training, Dataset Validation, Batch Processed Count: 9 C , Accuracy: 5 65- Cross-Entrop
: Training, Dataset Validation, Batch Processed Count: 9 Accuracy: . 841 Cross-Entrop
e: Training, Dataset us Validation, Batch Processed Count: 9 G 3, Accuracy: 5 6 Cross-Entrop
: Training, Dataset Validation, Batch Processed Count: 9 C Accuracy: 0. 91313, Cross-Entrop:
: Training, Dataset used: Validation, Batch Processed Count: 9 2 , Accuracy: B Cross-Entrop
: Training, Dataset : Validation, Batch Processed Count: 9 : 6, Accuracy: 0.84891313, Cross-Entropy:
: Training, Dataset : Validation, Batch Processed Count: 9 2 Accuracy: 0.85, Cross-Entropy: ©.36006546
: Training, Dataset Validation, Batch Processed Count: 9 C Accura 0.851087, Cross-Entrop: .35807347
: Training, Dataset us Validation, Batch Processed Count: 9 9, Accuracy 0.852174, Cross-Entrop % 70232
: Training, Dataset : Validation, Batch Processed Count: 9 2 Accuracy: 0. 3, Cross-Entropy:
: Training, Dataset : Validation, Batch Processed Count: 9 2 Accuracy X 8, Cross-Entropy:
: Training, Dataset : Validation, Batch Processed Count: 3 Accuracy: 0.85652167, Cross-Entropy:
: Training, Dataset Validation, Batch Processed Count: , Accuracy: .8608695, Cross-Entropy:
Training, Dataset Validation, Batch Processed Count: 9 Accuracy: 8619565, Cross-Entropy:
Training, Dataset us Validation, Batch Processed Count: 9 Accuracy 8619565, Cross-Entropy:
: Training, Dataset Validation, Batch Processed Count: 26, Accuracy .8619565, Cross-Entropy: 3
: Training, Dataset used: Validation, Batch Processed Count: 9 2 Accuracy: .8619565, Cross-Entropy: 0.35120678
: Training, Dataset used: Validation, Batch Processed Count: 9 2 , Accuracy: .8597826, Cross-Entropy: ©.3507025
: Training, Dataset : Validation, Batch Processed Count: 9 3 9, Accuracy: 0.85760874, Cross-Entropy: ©.35095614
: Training, Dataset Validation, Batch Processed Count: 30, Accuracy: .8586956, Cross-Entropy: 0.35063592
: Training, Dataset Validation, Batch Processed Count: 92 0 Accuracy 8554348, Cross-Entrop; 35098353
: Training, Dataset us Validation, Batch Processed Count: 9 Accuracy: 8543478, Cross-Entrop; .35079402
: Training, Dataset Validation, Batch Proc ed Count: 9 Accuracy 8543478, Cross-Entropy 0.3511964
: Training, Dataset : Validation, Batch Processed Count: : , Accuracy: .8543479, Cross-Entropy: 0.35109183
: Training, Dataset used: Validation, Batch Processed Count: 9 Accuracy: .8532609, Cross-Entropy: 0.35151884
: Training, Dataset : Validation, Batch Processed Count: 9 2 Accuracy: .8521739, Cross-Entropy: 0.35146362
Training, Dataset us Validation, Batch Processed Count: 9 C 3 Accura .8543479, Cross-Entropy: 0.35189354
X s : enin R 2 SN e £ 35186204

]
0.
0.
0
0
]

[ IS RIS I RS TS B

Pro <

Pucynok 2.12 — [Iporniec HaB4aHHS MOAET1

— TECTYBaHHSI: MICJsl HABYaHHS MOJIEl MOXHA MEepPEeBIPUTH 1i TOYHICTh HA
oKpeMoMy Habopi 300paxkeHb. lle momomo’ke OIHUTH, HACKIIBKH Jg00pe
npamroe Mojaeab. s mporo MoxHa BHKJIMKatH Meton Evaluate 3 6iGmioTexu
Microsoft ML. B pesynbrari OyayTh OTpUMaHi METPHKH, TakKi sK
MicroAccuracy ta MacroAccuracy, MicroAccuracy e 3BHYaifHa TOYHICTH —
POCTO KIIBKICTh MPaBUJIBHUX MPOTHO31B, MOJUIIEHA Ha 3arajibHy KUJIbKICTb
enemeHTiB. MacroAccuracy — 1e cepeaHss TOYHICTH Yy Kiacax Jyis
IIPOTHO3YBaHHS.

Ha pucynky 2.13 300pakeH0 3HIMOK €KpaHy 1]l 4ac TeCTYBaHHS MOJIENI.

VY xoxi tectyBanas MacroAccuracy ckiana 0.8925551102204409.
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Accuracy: 0.8925551102204409
Classifying single image
Image: 424.jpg | Actual Value:
Classifying multiple images

benign

benign | Predicted Value:

Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image:
Image: 1
Image: 6
Image:
Image:
Image:

424.jpg | Actual Value:

1644.jpg | Actual Value:
1302.jpg | Actual Value:
1076.jpg | Actual Value:
.jpg | Actual Value:

1383
256.jpg | Actual Value:
668.jpg | Actual Value:
22.jpg | Actual Vvalue:

1024.jpg | Actual Value:
1513.jpg | Actual Value:
1351.jpg | Actual Value:

885.jpg | Actual Value:
440.jpg | Actual Value:

1308.jpg | Actual Value:
1048.jpg | Actual Value:

756.3pg | Actual Value:

1676.jpg | Actual Value:

811.jpg | Actual Value:

1061.jpg | Actual Value:

716.jpg | Actual Value:
839.jpg | Actual Value:

'0’9 jpg | Actual Value:

Actual Value:
Actual Value:
Actual Value:
Actual Value:

.jpg |
996 ipg |
298.7jpg |
783.5pg |

benign | Predicted Value:
benign |
benign |
benign |
benign |
benign | Predicted Value:
benign | Predicted Value:

benign | Predicted Value:
benign | Predicted Value:
benign | Predicted Value:
benign | Predicted Value:

benign | Predicted Value:
benign | Predicted Value:

benign | Predicted Value:
benign | Predicted Value:

benign | Predicted Value:

benign | Predicted Value:

benign | Predicted Value:

benign | Predicted Value:

benign | Predicted Value:
benign | Predicted Value:

malignant | Predicted Value:

| Predicted Value:
Predicted Value:
Predicted Value:
Predicted Value:

benign
benign |
benign |
benign |

Predicted Value:
Predicted Value:
Predicted Value:
Predicted Value:

benign
benign
benign
benign
benign

benign

benign

malignant

benign
benign
benign
benign
benign
malignant
benign
benign
malignant
benign
benign
benign
benign
malignant
benign
benign
benign
benign

Pucynok 2.13 — Ominka ToyHOCTI MOiei
— PO3TOPTAaHHS: KOJIM MOJIEJIb HAaBYEHA Ta MPOTECTOBAHA, 1i MOXKHA
pO3ropTaTH IUisi BAKOPUCTaHHS B mporpaMax. [{e Moxke BKIIIOUATH 11 IHTErpaLlitO
y OUTBIITy MPOTPaMHy CUCTEMY a00 HaJIaHHS i1 IK OKPEMOTO 1THCTPYMEHTY.
[Ticnst Toro, sik Mozienb OyJia HaBYEHA 1 B XO/I1 TeCTyBaHHs OyJjia oTpuMaHa
3a7I0BUJIbHA TOYHICTh, BOHA 30epiraeThCs B Marili «Workspace» i B mogaibiioMy
BUKOPUCTOBYETHCS B 3aCTOCYHKY JUIsl Kiacudikaiii 300paxeHb HOBOYTBOPEHb

Ha 3JI05IKICHI Ta JOOPOSIKICHI.
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3 OIIUC MMPOT'PAMHOI PEAJII3ALIIL

3.1 ApxiTeKkTypa 3aCTOCYHKY

JHonarok 0yJio po3po0aeHo 3 BUKOpUCTaHHAM «Oniony apXiTeKTypH.

Apxitektypa Onion AinuTe mporpamy Ha piBHI. HaliHmkuuii piBeHb €
SJIPOM apXITEKTYpPH, 1 BIH PO3TAIIOBAHUI Y LIEHTP1. Y Cl 1HIII PiBHI 3aJ1€KaTh Bl
IIbOI'O OCHOBHOTO piBHSA. J[pyruii piBeHb 3aJ€KHUTh BIJ MEPIIOTO, TPETIH — Bif
JIpyroro 1 Tak aaii. ToOTO piBHI MIAPYIOThCS HABKOJIO siapa. KigbKiCTh piBHIB
MOXKe OYTH pPi3HOIO, ajie¢ B LEHTPl 3aBXKIAU 3HAXOIAUTHCS MOJENb JOMEHY
(Domain Model). PiBri MoxyTh Oyt 3aMiHeHi 0e3 HEOOXiITHOCTI WIOCH
3MIHIOBATH B MOMEPEIHHOMY IIapi.

Apxitektypa Bianoimae mnpuHiunam SOLID, ski miaKpecaorTh
MOJIYJIBHICTb, BIJOKPEMJICHHSI 3aBJlaHb 1 3TypTOBaHICTh. Lle 103BoIsIE TOBTOPHO
BUKOPUCTOBYBAaTH KOJ 1 Kpally OpraHizamiio, 0 IPU3BOAUTH 10 OLIBII
HAJIHHOTO Ta €PEKTUBHOTO MPOTPAMHOTO 3a0€3MEUEHHS

— (Single responsibility principle): KosxeH 00'eKT Ma€ BUKOHYBATH JIHIIIC
OJWH 00OB'S30K;

— (Open/closed principle): nporpamHi CyTHOCTI TOBHHHI OyTH
BIIKDUTUMH JIJIS1 POIIUPEHHS, aJIe 3aKPUTUMHU JIJIS 3MiH;

— (Liskov substitution principle): o0'ektn B mporpami MOXYTh OyTH
3aMIHEHUMHU X Hamaakamu 0e3 3MiHU KOy MPOTpaMu;

— (Interface  segregation  principle):  6arato  cremiagi30BaHUX
1HTEp(EiCiB Kpallle 32 OJMH YHIBEpCaIbHUM;

— (Dependency inversion principle): 3aieHOCTI BCEpeIuHI CHCTEMH
OyIyrOThCSI Ha OCHOBI aOCTpakiliii, 110 HEe OBUHHI 3aJI€KaTH BiJI eTaIeH.

Po3po0benuii 104aTOK CKIIAIA€ThCS 3 YOTUPHOX MPOCKTIB:

DermatologyClinic.Core € ocHOBOI0 mporpamu. BiH MicTUTH Mojelni Ta
1HTEpdeiicy, sIKi MOXKHA BUKOPUCTOBYBATH HA 1HIIHUX PIBHAX MPOTPAMH.

Ha pucynky 3.1 306paxkeHo npoekTt DermatologyClinic.Core.
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4 5] DermatologyClinic.Core

P &4 Dependencies

4 [ Constants
I = Constants.cs
B3 Enums
P C= Diagnosis.cs
€= ReceptionStatus.cs
Bl Helpers
P C® EnumHelper.cs
B3 Interfaces
4 [ Repositories

Cc# |[EmployeeRepository.cs

C= |ReceptionRepository.cs
Cc# |Repository.cs
IServiceRepository.cs
IServiceTypeReposite
c= |UserRepository.cs
B3 Services
C= |[EmployeeService.cs
C= |ReceptionSery
C# |ServicesService.cs
c= |ServiceTypeService.cs
> C2 |UserService.cs
BB Models
C= DomainObject.cs
C= Employee.cs
c#® |oginModel.cs
C= Reception.cs
% RegisterModel.cs
2 Role.cs
= Service.cs

= Servicelype.cs

A T A A T T T T A

2 User.cs

Pucynok 3.1 — IIpoext DermatologyClinic.Core

DermatologyClinic.DAL (Data access layer) — € HacTynmHUM piBHEM Yy
mporpami, 1 BiH 3aJICKUTh JIUIIE Bij] MepIioro piBHsi. TyT peai3oBaHUM JOCTYI
10 6a3M TaHUX, TAKOXK 1€ MPOEKT MICTUTh KJIaC KOHTEKCTY JaHUX 1 peati3allito
PENO3UTOPIiB, sIKI BAKOPUCTOBYIOTHCS JIJIsi pOOOTH 3 623010 JaHHUX.

Ha pucynky 3.2 306paxeno npoekt DermatologyClinic.DAL.
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4 |c#| DermatologyClinic. DAL

P & Dependencies

4 B Repositories
PoC= EFr"l[_‘.llD}-"EEEE[JDSi’[DI}".CE
I C= ReceptionRepository.cs
PoC= HE[_‘J(]SITDW.CS
PoC= riceRepository.cs
P viceTypeRepository.cs
P = L_Jaerﬂep sitory.cs

C= DataContext.cs

Pucynok 3.2 — IIpoekt DermatologyClinic.DAL

DermatologyClinic.BLL (Business logic layer) — € macTymHum piBHEM
nporpam, 1 BiH 3anexuTh Big piBHIB  DermatologyClinic. DAL 1
DermatologyClinic.Core. Tyt peanizoBana Oi3Hec-JIOTiKa Mporpamu, sKa
BUKOPUCTOBYE CEpBICH, SIKI MAaIOTh METOAM BHUKOHAHHS pi3HuUX GyHKHii. Li
CepBiCH MOXXYTh BHKOPHUCTOBYBATH METOJIU CXOBHUIIA JUIS JOCTYIY JO JAHHX.
BukopuctanHs peno3uTopiiB peanizoBaHo yepe3 inTepdeiicu.

Ha pucynky 3.3 300pakeHo nmpoekT DermatologyClinic.BLL.

4 |c#| DermatologyClinic.BLL
P &4 Dependencies
4 [0 Services
"

* EmployeeSe

* ReceptionService

Pucynok 3.3 — IIpoekT DermatologyClinic.BLL
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DermatologyClinic — nie ocTanHili piBeHb 3aCTOCYHKY i OCHOBHH MPOEKT,
Bin 3anexuth Big DermatologyClinic. BLL ta DermatologyClinic.Core. Bin
BIJIMOBIJIa€ 3a TPEJICTABIICHHS ITaHWUX KOPUCTyBadyaM Yy 3pYyYHHH Crmoci0 i
BU3HAYCHHS TOYKM BXOAY Ui IHIIHUX TIpoekTiB. [Ipoekt po3pobieHO 3
BukopucTanusaM mabdaony Model-View-Controller (MVC).

MVC mnepenbauae moAin CUCTEMH Ha TpPU B3a€EMOIOB'S3aHI YACTHHHU:
mozeni nanux (Model), cropinku (iHTepdeiic kopuctyBaya) (View) Ta

koHTpoJepu (Controller).

Ha pucynky 3.4 306paxeno nmpoekt DermatologyClinic.

P &8 Dependencies
b 3@ Properties
b @ wwwroot
4 [l Controllers
c= AccountController.cs
Cc= EmployeesController.cs
c® HomeController.cs
c# ReceptionsController.cs
ServicesController.cs
c2 ServiceTypesController.cs
@8 dll
Bl Models
c® EmployeeViewModel.cs

b

P €= ImageData.cs
P C® Modellnput.cs
i

c® ModelOutput.cs
Bl Views
BB Account
B3 Employees
BB Home
BB Receptions
Bl Services
Bl ServiceTypes
B Shared
_Viewlmparts.cshtml
_ViewStart.cshtml
)| appsettings.json
i DlibDotNetMative.dll
i DlibDotNetMNativeDnn.dll
i) libman.json

= Program.cs

Startup.cs

Pucynok 3.4 — [Ipoext DermatologyClinic
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3.2 IIporpamna peamizaris

3.2.1 Peamnizaris anroputmy kiacudikaiii 300paxeHb

Jis anamizy (oTo BHKOPHUCTOBYEThCS OibOmioreka Microsoft. ML, Ta
BUKOHYIOTHCSI TakKi KPOKHU: CIIOYATKy 300pakeHHsS, Ha SKUX OyJe HaBYATHCH
Mojzeab 30uparThes B 00’ekt IDataView, micis 4oro mepeMillyloThCs Ta
JIATHCS Ha TECTOBUHM Ta Bamigaiiaui Habopu. [t boro 6yja0 BUKOPHUCTAHO
inctpymertu  Microsoft. ML: mlContext.Data.ShuffleRows(imageData) mns
TIepeMilTyBaHHSI 300paKeHb Ta mlContext.Data. TrainTestSplit(data:
preProcessedData, testFraction: 0.3) ms ¥oro moiny.

JNami noTpiOHO HajmamTyBaTH NalIUIaiiH, TYT MOXHa BKa3aTH
apXITEKTYpPY, KUIbKICTh €M0X Ta 1HIII TapaMeTpH.

Ha pucynky 3.5 300pakeHo KoJI A1 HajmamTyBaHHs Pipeline.

classifierOptions 13 ssificationTrainer.Op

FeatureColumnName

LabelColumnName =

ValidationSet

Arch = Im a Ir'a rchitecture.ResnetV250,
MetricsCa > e.WriteLine(metrics),
TestOnTrainSet =

1]
ReuseTrainSetBottleneckCachedvalues = ,
ReuseValidationSetBottleneckCachedValues =
Epoch = 1@e8,

WorkspacePath = workspaceRelativePath

trainingPipeline = mlContext.MulticlassClassification.Trainers.ImageClassification(classifierOptions)
.Append(mlContext.Transforms.Conversion.MapKeyToValue("PredictedLabel"));

Pucynok 3.5 — Hanamrysanus Pipeline

[Ilo6 po3moyaTh HaBUaHHS MOJAETI, BHUKIHKAeTbcs wmetox Fit(): var
trainedModel = trainingPipeline.Fit(trainSet);.

[Ticns TpeHyBaHHsS Mozeni 3a jgomnomororo weroxy Fit(), moxHa
BUKOPHUCTATH MOJENb JIs TepeAOaueHHs pe3ysbTaTiB Ha HOBUX JaHUX 3a

nomnomMoror metoxay Predict().
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Konu HaBuaHHS 3aBpIIIEHO, MOXKHA OI[IHUTH PE3yIbTAaT HABYAHHS MOJEII,
s boro BukopuctoByeThes metoa Evaluate 3 616motexn Microsoft. ML,

var metrics = mlContext.MulticlassClassification.Evaluate ( predictions,
labelColumnName: "Label AsKey");.

Meron Evaluate() B Microsoft. ML BUKOPHUCTOBYETHCS JJIA OIIIHKH
MPOTYKTUBHOCTI MOJIEI MAallTMHHOTO HaBYaHHS Ha TECTOBUX HaHuX. Llel meTox
JIO3BOJIAE BU3HAYMTH, HACKUIBKM TOYHO MOJEIb Iepeadavyae IpaBUIIbHI
BIIMOBIZI Ha HOBUX JgaHuX. Meton Evaluate() mpuiimMae Ha BXiJ 00'€KT THITY
[DataView, 1m0 MICTUTh TECTOBI JaHl, Ta MOBEpPTaE OO0'€EKT THUILY
[Dictionary<string, IDataView>, skuii MICTUTh METPUKH, IO XapaKTEPU3YIOTh
MPOTYKTUBHICTh MOJIENI Ha TECTOBUX JMAaHUX. Taki METPUKHA MOXKYThb BKIIOYATH
3HAYEHHSI CEepeIHbOTO KBaapatuyHoro BiaxwieHHs (Mean Squared Error),
koedimient nerepminarnii (R-Squared), Ttounicte (Accuracy), Tomro. OriiHka
MPOYKTUBHOCTI MOJEINI Ha TECTOBUX JAHHWX JO3BOJISIE BU3HAYUTH, HACKUIBKH
no0pe Mojenb mependavae MpaBUIbHI BIATOBIAI HAa HOBUX JAaHMUX, 1 MOXE
BUKOPHCTOBYBATHUCS TSI HAJTAITYBAaHHS MOJIETIi Ta BUSHAYCHHS ii TapaMeTpiB.

Konu Mozens HaBueHa Ta Ma€ IOCTaTHIO TOYHICTh — TO il MOYKHA 30epertu
JUIS  TIOAanbIIoro BHKopucTanHs Meromamu  CreatePredictionEngine Ta
predictionEngine.Predict(image).

Ha pucynky 3.6 300paxeHo TpuKIaag BUKOPUCTAHHS MOJENTl s

kiacudikarii 300paskeHHs.

t ClassifyImage(MLContext mlContext, byte[] data, ITransformer trainedModel)

> predictionEngine = mlContext.Model.CreatePredictionEngine<ModelInput, ModelOutput>(trainedModel);

Pucynok 3.6 — Bukopucrtanust Mmozeni [uist Kinacudikaiii 300paxxeHHs

Ha pucynky 3.7 300pakeHa jgiarpama CTPYKTYpH MPOTPAMHOTO KOAY IS

kyacudikaii 300paxeHHs.
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Pucynok 3.7 — /liarpama cTpyKTypy IpOrpaMHOTO KOy JUIsl Kiacupikarii

300paXeHHS
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3.2.2 baza nanux

VYci monen B 6a3i maHmx € Hamaakamu kiracy DomainObject. Ileit kmac
Mmae mojne 3 igeHTudikaropom turmy GUID (Globally Unique ldentifier). Jlns
O0a3um Jgamux Oyiau cTBOpeHi HacTymHi wmogem: User, Role, Employee,
ServiceType, Service, Reception.

[Ipu cTBOpeHHI Takux Mojelied BUKOPUCTOBYBAIMCH aTpPUOYTH,
HaIPUKJIIA;

— [Display(Name = "Name")] — Bu3Hauae HanucC I BiOOpaKCHHS;

— [Required(ErrorMessage = "Provide the phone number™)] — o3nauae 1o
Take 1moJyie 000B’SI3K0BE, Y pasi HOTO HE 3alOBHEHHs OyJie MOKa3aHO BIATOBIIHE
ITOBI1JIOMJICHHS;

— [StringLength(10, MinimumLength = 10, ErrorMessage = " Phone
number should contain 10 numbers ")] — Bu3Haua€e 3anMuTyBaHy JOBKUHY PSIKA.

Takox, Oyno cTBopeHO nB1 Mozeni juisl npenacrasieHb: LoginModel Ta
RegisterModel.

Jlnst peanizatii podotu 3 6azor0 nanux Oyno crBopeHo kinac DataContext
(pucynok 3.8). B npomy kiaci Oysio BuzHadeHo DbSet-tu. Skmio 6a3a naHux He
CTBOpPEHa, TO BOHAa CTBOPHUTHCS AaBTOMATHYHO 3a JOMOMOTOI KOMAaHJIU
Database.EnsureCreated(); B konctpykrTopi. B metoai OnModelCreating, npu
CTBOPEHHI 0a3u NaHUX, A0 HEl BiJpa3y OOJAIOThCSA JIBI pOJl Ta KOPUCTYyBay-
aamiHictpatop. Takok, mpu CTBOpeHHI 0a3u JaHWX MOXKHA OJpa3y CTBOPUTHU
KOpPHUCTYyBaua — aJIMiHICTpaTopa.

OckUIbKU TapoJii He TOBWHHI 30epiratucs B 0a3i JaHUX SIBHO, Mapojb
KOpPHUCTyBada XeIIyeThcsi Ta 30epiracThcsi B 0a3li manux. [loTiM xemoBaHwMit
napojib TMEPETBOPIOEThCA Ha Xeml 3a gonoMororo Meroxay HashPassword 13
616mioTexu Identity.Core.

DataContext qomaerbcst B kiaci Startup 3 psakoMm HiIKIIOUEHHS 3 daimy

appsettings.json. Kox DataContext 300paxeHo Ha puCyHKY 3.8.
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lole> Roles {
Users {
ce> Services {
e> ServiceTypes {
> Employees {

tion> Receptions {

(options)

Database.EnsureCreated();

OnModelCreating(ModelBuilder modelBuilder)

.OnModelCreating(modelBuilder);
adminRoleName AdminRole;
userfRoleName serRole;

adminRole = id.NewGuid(), Name = adminRoleName };
userRole = 2 d.NewGuid(), Name = userRoleName };

adminUser = » { Id = Guid.NewGuid(), Login = "admin", Roleld = adminRole.Id, PhoneNumber =

hashedPassword P ordHa er>().HashPassword(adminUser, 23u");
adminUser.Password = hashe sword ;
modelBuilder.Entity ) .HasData( [1 { adminRole, userRole });
modelBuilder.Entity: ) .HasData( [1 { adminUser });

Pucynok 3.8 — Kiac DataContext

3.2.3 Penozutopii

Byno ctBOopeHO oAMH 3araJibHUl PENo3UTOpii, sSKUM y sKocTi «T»
npuiiMae Oynp skud kinac HacaigHuk Big DomainObject. YV HboMy Oynu
peanizoBani ocHoBHI CRUD onepariii.

Byno ctBopeHO 0MH 3aranbHUN PEMO3UTOPIH, SIKUM NpuitMae OyIb-sKHit
HamaakoBui knac 13 DomainObject ax "T". ¥V HboMy peanizoBaHi 0a3oBi
onepartii Create-Read-Update-Delete (CRUD).

Ha pucynky 3.9 300paxeHo kinac Repository<T>.

HNanuii kmac peanizoBye BianoBigHui iHTepdeiic I[Repository<T>

(pucynoxk 3.10).



DermatologyClinic.DAL .Repositories

Repository<T> : IRepository<T=>
Context context;
t=T> dbSet;

ory(DataContext context)

.context = context;
.dbSet = context.Set<T>();

Task<T> CreateAsync(T item)

Task<List<T=> GetAllAsync()

Task=T> UpdateAsync(T item)

Task DeleteAsync(T item)

Task<T> GetByIdAsync(Guid id)

Pucynox 3.9 — Knac Repository<T>

DermatologyClinic.Core.Interfaces.Repositories

IRepository<T> : DomainObject

ask<T> CreateAsync(T item);
Tashk<List<T>> GetAllAsync();
Task<T> GetByIdAsync(Guid id);

Task<T> UpdateAsync(T item);

Task DeleteAsync(T item);

Pucynok 3.10 — Intepdeiic IRepository<T>
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[Iporpama Takox peayizyBaia PErmoO3UTOPIl IJIsI TIEBHOTO THUITY, Taki SK
EmployeeRepository, ReceptionRepository, ServiceRepository,
ServiceTypeRepository ta UserRepository. Yci mi pemo3utopii € HamaakaMmu
kiacy Repository, ame 3amite «T» miacTaBIse€Tbes BIAMOBIAHA MOJETbL. Y
TaKkoMy KJIaci MOxe OyTH pealli30BaHO MEePEeBU3HAYCHHS 0aThKIBCHKOTO METOY,
SKIIO TOTPiOHA TIEBHA HECTaHIApTHA 00pOOKa JaHUX.

[Ipamoroun 3 TaKUM PEMO3UTOPIEM MOKHA BUKJIUKATH a00 0aTbKIBCHKHUI
METOJ 3 BIJIOBIIHOIO MOJACIUIIO, abo Horo override Mmeroa. Takox, yci BOHH €

peanizauisiMi BIAIOBIIHUX 1HTEP(DEHCIB.

3.2.4 Cepsicu

B nporpami 6yio peanizoBaHO Taki CEpBICH:

EmployeeService — nie kirac, y skoMmy peatizoBaHi HeOOXiTHI METOIH IS
niaTpuMkd  koHtpoisiepa. Iatepdeiic  [EmployeeRepository  mepemaerbes
KOHCTPYKTOpY, 1 METOAU LbOro iHTepdeiicy OyAayTh BUKOPUCTOBYBATHUCS MpPH
peamzamii metonmiB cepmicy. lleit kmac € peanizaimiero  iHTEpdency

IEmployeeService. Ha pucynky 3.11 306paxeno intepdeiic IEmployeeService.
DermatologyClinic.Core.Interfaces.Services

IEmployeeService

i1sk<Employee> CreateAsync(Employee employee);
sk<List<Employee>> GetAllAsync();

isk<Employee> GetByIdAsync(Guid id);

sk<Employee> UpdateAsync(Employee employee);

15k DeleteAsync(Guid id);

Pucynok 3.11 — Intepdeiic IEmployeeService
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UserService — nieit kimac peanmizye intepdeiic [UserService, skuii Hamae
METOAM Mg KepyBaHHs KopuctyBauamu. I[HTepdeiicu IUserRepository Ta
[HttpContextAccessor nepenaTbcs KOHCTPYKTOPY, 1 METOIU IUX 1HTEpQeiciB
OyAyTh BUKOPHCTOBYBATHCS 1] 4ac peasizailii MeTO/IiB CepBiCy.

Ha pucynky 3.12 306paxkeno intepdeiic [UserService.

DermatologyClinic.Core. Interfaces.Services

IUserService

sk -Lt;-g-InASEI'IC[_En;;il'lf"||:||:|:—:-'._ loginModel);

ask -Lt;;;-[}utﬂﬁg,rnc[} ;

ask RegisterAsync(RegisterModel registerModel);

Guid GetCurrentUserId();

List<User=>> GetAllClientsAsync();

3y H %

ish<User> GetByIdAsync(Guid id);

Pucynok 3.12 — Intepdeiic IUserService

ServiceTypeService — meil Ki1ac Hamgae METOAU UISI POOOTH 3 THIIAMM
nociayr.  Iatepdeiicu  IServiceRepository Ta  IServiceTypeRepository
nepealoThCsl KOHCTPYKTOPY, @ METOAM LUX 1HTEepP(ENCiB BUKOPUCTOBYIOTHCS
1] 9ac peani3allii MeTOiB CEPBICY.

Ha pucynky 3.13 300paxeno intepdeiic 1ServiceTypeService.
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DermatologyClinic.Core. Interfaces.Services

IServiceTypeService

eType> CreateAsync(ServiceType serviceType);
e>> GetAllAsync();
ceType> GetByIdAsync(Guid id);
ne= UpdateAsync(S ic serviceType);

DeleteAsync(Guid id);

Pucynox 3.13 — IaTepdeiic IServiceTypeService

ServicesService — meit kimac 3abesmedye peamizainito iHTepdeicy
[ServicesService, ikl MOXKHa BUKOPUCTOBYBATH ISl TOCTYITy IO MOCIYT, SIKi
Hajae  mporpama. BiH  HamamToBaHMW 32 JIOTIOMOTOI0  00’€KTa
IServiceRepository, sikuii 3ab6e3nedye JOCTYII O METOIB CEPBICY.

Ha pucynky 3.14 300paxeno intepdetic [ServicesService.

DermatologyClinic.Core. Interfaces. Services
IServicesService

e> CreateAsync(S e service);

rvice=> GetAllAsync();

ervice> GetByIdAsync(Guid id);

e> UpdateAsync e service);
Task DeleteAsync(Guid id);
e>> GetByType(ServiceType type);

e=>> GetByReception(Reception reception);

Pucynox 3.14 — Intepdeiic [ServicesService
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ReceptionService — TyT 3HaXOJUTHCS OCHOBHA JIOTiKa OOPOKH 3aITHCIB 10
kiiHikd. [HTepdericu [ReceptionRepository, IServicesService, [UserService Ta
IEmployeeService mepenaroTbCsi KOHCTPYKTOPY, a METOAM IUX i1HTepdernciB
BUKOPHCTOBYBAaTUMYThCS M1l Yac peaji3allii METOIiB CEpBiCy.

TyT MICTUTBCS CHHCOK YCiX TOIWH, AOCTYMHUX s 3amucy (3 9:00 mo
19:00). Meton GetAvailableTimeAsync 06’exta Appointment BU3HaYa€ CIIUCOK
BITPHUX TOAMH JJIs 3aliCy Ha TEBHY JaTy J0 KOHKPETHOTO JiKaps 3
ypaxyBaHHSM 3arajbHOi TPUBAJIOCTI BUOpAHUX IMOCIYT, 3aKiHYCHHS POOOUOTO
JTHS Ta BXK€ HAsIBHUX 3aIMCIB JI0 LIbOTO JiKaps. Ha Liel AeHb. Hanmpuknan, sKo
3arajpbHa TPUBAIICTh BUOPAHUX MOCIYT CTAHOBUTUME I1’SITh TOJIMHU, a OOpaHuM
Jikap mae 3anuc Ha npuiom 3 11:00 go 13:00, To BiIbHI TOAUHHU IJIsSI IPUHOMY
oynyts numie 13:00, 13:30 ta 14:00.

Lleit kiac € peamizariero BianosigHoro intepdericy IReceptionService.

InTepdetic IReceptionService 300paxeHo Ha pUCyHKyY 3.15.

DermatologyClinic. Core. Interfaces.Services
IReceptionService

tion> CreatelAsync tion reception);
Tash<List<Reception>> GetAllCompletedAsync();
Tashk<List<Reception>> GetCompletedByUserAsync(Guid userId);
eception> GetByIdAsync(Guid id);
tion> UpdateAsync tion reception);
tion> ConfirmAsync(Re: ion reception);

Task DeleteAsync(Guid id);

ception> AddServiceAsync(Guid serviceld);

eception> RemoveServiceAsync(Guid serviceld);
tion> GetCurrentReceptionAsync();

>> GetAvailableTimeAsync(DateTime date, TimeSpan duration, Guid employeeId);

Pucynox 3.15 — InTepdeiic IReceptionService
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3.2.5 Kontponepu

OcCHOBHMI TIPOEKT MPOTPaMH CTBOPEHO 3a J0MOMOroio mabdnony Model
View Controller (MVC). IIpencraBneHHIMH KEPYIOTh BiATOBIAHI KOHTPOJIEPH.

Kontponep orpumye naHi, 10 BBIB KOPHUCTyBay, o00poOjse ix 1
BiJIIIpaBJIsie pe3yabTaT 00pOOKH, HAPUKIIAN, Y BUTIISLII IoqaHHs (VIEW).

KonTtposnepu mictate Metonu (action methods), siki 0OpoOJISIIOTH 3aNUTH
it neBHoi URL-anpecu. MoxHa BUKOPUCTOBYBATH BIAMOBIIHI aTpUOYTH, TaKi
ak [HttpGet], [HttpPost], [HttpDelete] a6o [HttpPut], mo6 Bu3HauuTH, SKi
METOJU MPEACTABIAIOTh METOJU KOHTPOJEpa, 10 0OpOOISIOTh 3alUTH AJIs IIi€l
URL-anpecu.

Meroau koHTposepa abo HaBiTh yBECh KOHTPOJIEP MOXKYTh MaTH aTpUOyT
Authorize, 0 03Hayae, 110 JIMIIE aBTOPU30BAH1 KOPUCTYBadl MOXYTh OTPUMATH
JoCTyI 210 ali. Takok MOKHa nepenaTy Ha3By poJil B aTpuOyT Authorize, 1 Toai
JUIIEe KOPUCTYyBaul 1€l posi MaTuMyTh noctym. Ll dyHKuis HagaeTbes
o16motexoto AspNetCore.Authorization.

[Iporpamuuii Koj ycix KOHTPOJEPIB HABEAEHO Yy A0JATKY b.

HomeController — BigmoBizae 3a TOJOBHY CTOpPIHKY 3aCTOCYHKY. TyT
mictuThes Meton Index, BiH moBeprae ViewResult View(employees), ne
employees, 1e KoJeKIlisl JiKapiB, sKi KOHTPOJEpP OTPHUMYE 3 ACHHXPOHHOIO
METOJTY this. employeesService.GetAllAsync() 3a JIOTIOMOT OO
IEmployeesService. KOHTpoJiep OTPUMYE CIIMCOK YCIX JiKapiB Ta mepeaae ix
MIPEICTABIICHHIO 3a JoroMoro ViewBag.

Takok B LIbOMY KOHTpOJIEpI MICTUTHCA (DYHKIIIOHAN IJIsi TPUITYLIECHHS
niaraosy 3a goto. O6pane $HoOTO KOPUCTYBAU 3aBaHTAXYy€E Yy BIAMOBIAHE MOJIE, 1
nami, 3a gomomoror Metoxy PredictDiagnosis, BimOyBaeTbcs — aHai3
HOBOYTBOpEeHHs1 Ha ¢oTorpaidi 3 BUKOPUCTAHHSIM TEXHOJOTIA IITYYHOTO
IHTEJEKTY.

3a pomomoror0 MetoaiB Oi0miorekn Microsoft. ML  BinOyBaeThes

HaBYaHHS MojeN Kiacu(iKyBaTH HOBOYTBOPEHHsI Ha IIKIpl Ha 3J0SKICHI Ta
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noOposikicHi, Ticist dvoro, 3a jgomomororo meroxa CreatePredictionEngine
BUIA€THCS TPHUITYINEHHS 1010 TiarHo3y.

Kontponep HomeController 306paxeno Ha pucysky 3.16.

DermatologyClinic.Controllers

IServicesService servicesService;
IServiceTypeService serviceTypeService;
IEmployeeService employeeService;
IHostingEnvironment env;

er(IServicesService servicesService,
ISer yp vice serviceTypeService,
IEmployeeService employeeService,
IHostingEnvironment env))

Task<IActionResult> Index( error)

ctionResult> Img(IFormFile imageFile)
Diagnosis PredictDiagnosis( [1 data)

ut ClassifyImage(MLContext mlContext, [] data, ITransformer trainedModel)

IEnumerable<ImageData> LoadImagesFromDirectory( folder, useFolderNameAsLabel =

Pucynok 3.16 — Kontposnep HomeController

AccountController nmpu3HadueHuil 1yisi KepyBaHHS OOJIKOBUMHU 3amucaMu
KOpPHUCTYyBauiB. BiH MICTUTh METO/HU, SIKI J03BOJIAIOTH KOPUCTyBadaM BXOAUTH,
peecTpyBaTHCS Ta BHMXOAUTHM 3 cucrteMu. Lli 3aBnaHHS BHUKOHYIOTBCS 3a
nornoMoror MeToiB 00’ ekta [UserService, sikuil mepenaeTbesi KOHCTPYKTOPY.

KonTtponep AccountController 306paskeHo Ha pucyHky 3.17.

ServiceTypesController — Tyt Bukonyrotbess CRUD omnepartii 3 tunamu
MOCJIyT, KOHTpOJep BUKOpucTOoBYye Mmeronu iHTepdeiicy [ServiceTypeService
JUTSl BAKOHAHHS IUX (QYHKIIIH.

Kontponep ServiceTypesController 300paxkeHo Ha pucysky 3.18.
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DermatologyClinic.Controllers

er : Ler

IUserService userService;

tController(IUserService userService)

el model)

1sk<IActionResult> Login(Login

ionResult> LogOut()

Pucynok 3.17 — Kontponep AccountController

DermatologyClinic.Controllers

<IActionResult> Index( error)

(<IActionResult> = type)

<IActionResult> Edit(Guid id, S

(<IActionResult> Delete(Guid id)

(<IActionResult> DeleteConfirmed(Guid id)

Pucynok 3.18 — Kontponep ServiceTypesController
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ServicesController BixmoBimae 3a B3aeMofito i3 mocmyramm. MHomy
HajaroTbes 1HTepdeiicu [ServicesService ta [ServiceTypeService, siki HaalOTh
METO/IH, 33 JOTIOMOTOI0 SKUX KOHTPOJIEP MOXE OTPUMATH BCl TIOCIYTH Ta THUITH
NOCIyT, MO0 BIAOOPa3UTH iX y MPEICTaBICHHSAX, 1 BUKOHYBAaTH NEBHI Iii, Taki
SIK CTBOPCHHSI, pelaryBaHHS, BUJAIICHHS a00 TIeperJIsil AeTajei mpo MmociyTy.

Mosxna BukopuctoByBaTH BiacTuBicTh  ModelState.IsValid, 1106
BU3HAYWTH, UM JIIINCHI J1aHl, BBEJIEHI B Mpe3eHTAIlll0. SAKIIo Hi, TO oAbl Jii
He B1I0yBaTUMYThCS, a Ha MPEJICTABIICHH] 3’ SBUTHCS BIIOBIIHE ITOB1IOMJICHHS.

KonTtponep ServicesController 300paskeHo Ha pucyHky 3.19.

DermatologyClinic.Controllers

ler : Controller
IServicesService servicesService;
IServiceTypeService serviceTypeService;
er(IServicesService servicesService, IServiceTypeService serviceTypeService)

Task<IActionResult> Index()

Task<IActionResult> Details(Guid id)
(Role ts.AdminRole)]
Task<IActionResult> Create()

(Role ts.AdminRole)]

IActionResult> Create( duration, Service service)
ts.AdminRole)]
Task<IActionResult> Edit(Guid id)|

ts.AdminRole)]

Task<IActionResult> Edit(Guid id, i duration, [Bind("Name,Description,Cost,Duration,ServiceTypeId,Id")] Se

(Role ts.AdminRole)]
Task<IActionResult> Delete(Guid id)
AdminRole)]
"]

Task<IActionResult> DeleteConfirmed(Guid id)

Pucynox 3.19 — Kontponep ServicesController

EmployeesController 06po6sisie onepauii CRUD (cTBOpeHHS, YMTaHHA,
OHOBJICHHSI Ta BUJAJECHHA) 3 JiKapsAMu. [Jig 1[boro BiH BUKOPHUCTOBYE METOIU
IEmployeeService.

Kontponep EmployeesController 300paxxeno Ha pucysky 3.20.
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DermatologyClinic.Controllers

IEmployeeService employeeService;
IHostingEnvironment env;

roller(IEmployeeService employeeService, IHostingEnvironment env)

ask<IActionResult> Index()
e(Roles = Ct ts.AdminRole)]
ctionResult Create()

ts.AdminRole)]

TIActionResult> Create([Bind("Name, PhoneNumber, Information,BirthDate, Photo,Id")] Emplc odel employee))|
e(Roles = ts.AdminRole)]
IActionResult> Edit(Guid id)

ts.AdminRole)]

sk<IActionResult> Edit(Guid id, [Bind("Name,PhoneNumber,Information,BirthDate, Photo,Id")] Emp employee)
ts.AdminRole)]

IActionResult> Delete(Guid id)

rize(Roles = AdminRole)]
"]

TActionResult> DeleteConfirmed(Guid id)|

Pucynok 3.20 — Kontponep EmployeesController

ReceptionsController 3miiicHIO€ 3amuC Ha MPUIOM IO JIEPMATOJIOTIUHOT
KIIHIKA. B KOHCTpYKTOp  KOHTpoJiepa TMEpelaloTbCsl Takli  CEpBICH:
IReceptionService, IEmployeeService, IUserService, IServicesService, Ta
IServiceTypeService. Bonu Bci moTpiOHi Uit METO/IB I[bOTO KOHTPOJIEPA, aJKe
TYyT 3HAaXOJUTHCS OCHOBHHUI, 3 TOUYKH 30py OI3HEC JIOTiKH, METOJ: CTBOPECHHS
HOBOTO 3aIMCY JI0 KIIIHIKH.

106 cTBOpHTH 3amuc, 3a JonoMoror ViewBag Ha nmojgaHHs nepeaaeTbes
JaTa, COHMCOK MOChHyr Ta JikapiB. CHHCOK BUIBHUX TOMWH JUIsl 3amucy Oyje
OHOBJICHO aBTOMAaTMYHO Ha OCHOBI HajaHoi iHopmaiii. Skmo He BUOpaHO
KOJTHOT TOCITYTH, 3’ IBUTHCS MOBIAOMIICHHS MPO MOMUIIKY. TakoxX, TYT € METO.
Index, sikmit BiKpUBae CTOPIHKY 31 CIIMCKOM YCIX 3alUCiB, 3 IIi€i CTOPIHKH
KOpPHCTyBa4 MOK€ BHJATUTH HEMATBEp/DKeHUN 3amuc MetonoMm Delete,
AJIMIHICTpAaTOp MOK€ BUIAIUTH KWOTrOo ab0 MIATBEPAWTH, MICIS YOTO 3arucC
3MiHIO€ cTatyc Ha «Confirmed».

KonTtponep ReceptionsController 306paskeHo Ha pucyHky 3.21.
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Recept sController{IReceptionService receptionService,
IEmployee i ruice
IlserSery

— -

vic ryice

IServiceType ri TypeService)

e |

sshkelActionResult> Index()

ash<[ActionResult> AddSerwvi

chelActionfAesult> RemoveService(Guid serviceld)

ask<[ActionResult> SelectEmployee(Guid employeeId)

ash<[ActionAesult> SelectDate{DateTi

shelActionResult> SelectTime{DateTi

sshk=lActionResult> Createl)

nl

ask<[ActionResult> Createl wserId])

chkelActionResult> ConfFirm{Guid id

]

ssk<[ActionAesult> ConfirmationConfirmed{Guid id)

ashkelActionAesult> DeletelGuid id)

chk<[ActionfAesult> DeleteConfirmed[Guid id)

tion reception)

Pucynok 3.21 — Kontponep ReceptionsController
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3.2.6 IIpencraBneHHs

[IpencraBieHHs BIANOBIAAIOTH 3a 30BHINIHINA BUTISAA BeO-calfiTy Ta
HanucaHi 3a gonomororo Razor. Cunrakcuc Razor no3Bossie mucatu kon C#
0e3rocepeIHbO B PO3MITKY 3a JIONMTOMOTOI0 CUMBOJTY "(@".

[IpeacTaBneHHss BHOPSIKOBAaHO B TANKW  BIAMOBITHO 1O  IXHIX
KOHTpPOJIEPIB, a TaKOXK € chuibHa nanka Shared, sika MICTUTh OCHOBHUH (aiin
PO3MITKH

®aiin Layout.cshtml € ronoBHUM, B HbOMY 3HaxXouThcs Ter html, a Bci
IHII TIPeJICTaBlIEHHS BOYJOBYIOTHCS y IF0 PO3MITKY 3a JOTIOMOTOI0 KOMaHIH
@RenderBody(). Came B upomy @aitmi BiAOyBaeTbCcsd 3aBaHTAXEHHS YCiX
CKPUNITIB Ta CTWIB. Y 1boMy (ailsii BU3HAYEHO BEPXHIM 1 HIDKHINA
KOJIOHTUTYJIH, K1 OYIyTh BUAMMI Ha BCIX CTOPIHKAX MPOTPAMH.

Takox, TyT BUKOpUCTOBY€EThCS partial: <partial name="_LoginPartial" />.
Ha npomy Micui Oyjsie BcTaBlieHa po3MiTKa BiAnoBinHOro (Qaitny. B HEOMY
BU3HAYAETHCSI YU KOPUCTYBau B)KE aBTOPU30BAHUM 1 B 3aJICKHOCTI BiJl IHOTO
Bropl CTOPIHKHM IOKa3yeTbcsd ab0 KHOMKM BXOJYy Ta peecTpauii, abo 1M’
KOpHCTyBaua Ta BHXiJA. Take BU3HAYCHHS peali30BaHO 3a JOMOMOTror «if
(User.Identity.IsAuthenticated)». TlomiOHi ymoBH Ui BiOOpaKeHHS IS
MEBHUX KHOIOK Ta MOJIIB TAKOX € B 1HITUX MPEJCTABICHHSX.

3a pomomoror «asp-controller="Home" asp-action="Index"» wmoxHa
BKa3aTH, 110 KJiK M0 TakoMy IocujaHH1 Bukiaude metona Index 3 koHTposiepa
HomeController. Ha npeacraBnennsx ciaoBo «Controller» MoKHA OIMyCTHTH i
Jyac HaMMCaHHSA Ha3BM KOHTPOJIEpa, JOCTaTHLO Oyae HamucaTh «Homey.

JIis  CTBOpPEHHST HOBOTO 3allMCy MOXHa BHKopucraTH. «<form asp-
action="Create">», KHONKa MIATBEPPKEHHA JaHOT (OPMH BUKINYE METOJ
Create BIANOBIIHOTO KOHTpOJiepa, BIH TyT HE BKa3aHUW $BHO, TOMy Oyne
BUKJIMKAHO BIJIMOBITHUN 3T1IHO iIMEHYBaHHS. Takoxk, y Ieil MeTO/a, B SKOCTI

napameTpiB, Oyje nepeaHo 3HaYeHHs MOJI1B JaHO1 (OPMH.
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B 3acTocyHKy BUKOPHUCTOBYETHCS 11I€ OJUH CIIOCIO 3BEPHEHHS 10 METOAY
KOHTpOJIepa: KHOMII 3a4a€ThCs 3HaueHHs onclick, sike OpiBHIOE, HaMpPUKIA,
"location.href='@Url.Action("Index", "Employees")", ne Bukianue meroa Index
KoHTposiepa Employees.

st cTBOpeHHsT 1HTepdeiicy BUKOpPUCTOBYBaBcs Bootstrap, a Takox
opuriHanpHi cTwiai. OpuUTiHamBHI CTWII 3HAXOAAThCS Yy (aiimi site.css Ta
MIJKITIOYAI0ThCS 10 TpejAcTaBieHb 3a jgomomoror «<link rel="stylesheet"
href="~/css/site.css" />». JIns ikoHOK 0yJI0 BUKOPHUCTAHO MIPUPT « Awesomey.

JInst 3acTOCyBaHHS CTWJIIB Y PO3MITII JOJAIOThCS Kiacu MJisl Tery,
MIPUKJIA/] YePBOHOI KHOTKH 3 IKOHKOIO BUJIATICHHS:

<a asp-action="Delete" class="btn btn-outline-danger"><i class="fas fa-
trash"></i>Delete</a>.

Takox, OyJn HamMcaHi CKPUIITH Ha MOBI1 JavaScript 1J1s 1esKuX aHIMarlin,
TaKUX K 1HTEPAKTUBHUUA (DOH HA CTOpPIHII JIOTIHY, aBTOMAaTH4HI CKPOJHU Ta
e, Taxi ckpunTu 30epiraeTbest B po3MiTII @00 B mariii "js" Ta miaKI0YaeThCs
3a JIOIOMOT0F0 «<script src="~/js/site.js" asp-append-version="true"></script>».

[Tpuknan BukopuctanHs ckpunta: <a onclick="toggle('@item.1d")">.

CtpyKTypa MpeAcTaBiIeHb 300paxkeHa Ha pUCyHKy 3.22.

V knaci «Startup» 3a3HadeHo, 1O MPHU CTAPTI MporpaMu OyJe BUKIUKAHO
meron Index 13 kouTposmepa «Home». VY pesynbrari Oyae BIIKPUTO
npencrasienns «Index.cshtml» 13 manku «Home» Ta mepemaHo oMy MeBHY
MOJIeNIb JTaHUX. Y po3MiITLi, 3a nonomoroto «foreach», Oyne cTBOpeHO NEBHI
TErd 3 BIAMOBIIHUMH HAlMWCaMHU I KOXHOTO  €JIEMEHTY  KOJEKIIii
«ViewBag.Employeesy, sika Oyna oTpuMaHa 3 KOHTpojiepa. TakuM YHHOM Y
PO3MITII OynyTh cpOpMOBaH1 CTUITI30BAH1 TETH ISl KOXKHOTO JIKapsl.

Takox, Ha TOJIOBHIN CTOPIHII € 1HIIA 1HPOPMAIIiS OO0 AOJATKY Ta MOJje
JUTSl 3aBaHTaKEHHA (POTO, 11100 OTpUMATH J11arHO3 PO HOBOYTBOPEHHS HA HIKIPI.

VY pe3ynbTaTi Taka CTOpiHKa Oy/e BUIIISAaTH Tak: (pUCYHOK. 3.23).



4 Bl Views
4 B3 Account

[@) Login.cshtml
[@) Register.cshtml

Bl Employees
[@) Create.cshtml
[@ Delete.cshtml
[@) Edit.cshtml
[@ Index.cshtml

B Home
[@ Index.cshtml

Bl Receptions
[@) Create.cshtml
(@) Delete.cshtml
[@ Index.cshtml

Bl Services
[@) Create.cshtml
[@ Delete.cshtml
[@) Details.cshtml
[@) Edit.cshtml
[@ Index.cshtml

Bl ServiceTypes
[@ Delete.cshtml
[@) Index.cshtml

Bl Shared
[@ _Layout.cshtml
[@) _LoginPartial.cshtml
[3 _ValidationScriptsPartial.cshtml

_Viewlmpaorts.cshtml

_ViewStart.cshtml

Pucynok 3.22 — CtpykTypa npencTaBicHb
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APPOINTMENTS

Welcome to our Dermatology Clinic, where we provide expert
care for all your skin health needs. Our clinic is staffed by af
of experienced dermatologists and skin care professionals
committed to helping you achieve healthy, beautiful skin.

At our clinic, we offer a comprehensive range of dermatology
services, including medical, surgical, and cosmetic treatments.
Whether you are seeking treatment for a specific skin condition,
such as acne, eczema, or psoriasis, or are interested in
rejuvenating your skin with anti—ﬁing treatments like Botox or
dermal fillers, we have the expertise and technology to meet your

needs.
-

BOOK APPOINTMENT ‘ CHECK MOLE NC ‘

Upload a photo of your mole to determine if it is benign or
cancerous.

Check your mole now, upload a photo where the nevus will be clearly visible,
the analysis is done using artificial intelligence technologies. .

E FILE

At our dermatology clinic,

highly skilled doctors who are

care to each and every patie

undergone extensive traini ) € rs of experience in
diagnosing and treati \ n conditions.

Whether you are stru
or any other skin con
DERMATOLOGY CLINIC knowledge to provid
effective treatment
research and advance
are providing the

Name: Andriy Kovalenko
Phone number: 0675634299

Age: 34

Dr. Andriy Kovalenko is a young and talented dermatologist with 5 years of work experience in
leading clinics of Ukraine. He received his medical education at Kyiv Medical University and
specialized in dermatology at the country's leading medical institutions. Dr. Kovalenko has
deep knowledge in the treatment of skin diseases and cosmetic procedures such as chemical
peeling and laser therapy. He is always ready to help his patients and will do everything
possible to make them feel comfortable and satisfied with the result.

Pucynok 3.23 — [ntepdetic kopucTyBada roJoBHOI CTOPIHKU
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[IpencTaBineHHs] CTOPIHKH MEPETIISATY MOCTYT: TYT MICTHUTBCS 3ar0JIOBOK
Ta TIOCIYrHM, COpPTOBaHI 3a KaTeropisiMh, a TaKoX JOCTYIHI JIUIIe
aJIMIHICTPATOPy KHOKH CTBOPEHHS HOBOi KAaTeropii MOCIYT i CTBOPEHHS HOBOI
MOCITYTH.

CTBOpeHHs Ta peAaryBaHHs KaTeropid Mmociyr BiOYBaeThCs Ha OKpeMiit
CTOpIHIII, 110 AOCTYMHA JIUIIE aaMiHICTpaTopy. Bumanutu kaTteropiro mociayr
BiH MOJK€ JIUIIIE ITICJISI TOTO, SIK BUJAIUTH YC1 MOCIYTH IIi€T KaTeropii.

VYci mocayru copToBaHi 3a KaTEropissMU Ta MICTATBCS B BIAMOBIIHHUX
CEKI[isIX, BOHM 3aBaHTAXYIOThCS Ha CTOPIHKY 3a nomomororo «foreach» i
3HaxoaAThCs B « ViewBag.ServiceTypes» Ta «ViewBag.Servicesy.

JUIsi KOKHOI Kareropii € OKpeMa CeKllis, NMpU HATUCKAHHI Ha Ky,
KapTo4Ka 3 IMEHEM CeKIIii MepeBeHeThCA 1 Ha ii 1HIIIA CTOPOHI MOXXHa Oyje
MoOaYMTH MOCIYTH, 10 JI0 Hel BIAHOCATHCA. Taki aHimallli OyJIo CTBOpPEHO 3a
nomoMororo CSS, sKi MICTATBCSI B OKpeMoMYy (haiii.

Jlist mepersnsiay nerangeil mo10 MOCIyTrd Ha MOCIYTY B CIMCKY MOTPIOHO
HATUCHYTH, MICIIS YOTO BIJKPUETHCA BIAMNOBIAHA cTOpiHKa. HaBmpoTu KoxkHOI
NOCIIYTH € /Bl JOAATKOBI KHOIKH, Kl JOCTYHHI JIMIIE OJis aJMIHICTpaTopa:
BUJIAJIMTH Ta peaaryBaHHs BHOpMAIli IIOAO0 TOCIYTH, SKi BIIKPHIOTH
BIJIMOBIHI CTOPIHKH.

Ha cropinmi neraneil moj0 MOCIyTH KIEHT MOXKE MOOAYUTH JCTAIbHY
1H(DopMaIrito mpo Hel, TaKy AKy 1’Msi, KaTeropis, 1iHa, TPUBAIICTh Ta ACTAIbHUMA
onuc. AJIMIHICTpATOp JOJaTKOBO Ma€ MOXJIMBICTh BUIAIUTH a00 pearyBaTu
oOpaHy MOCHYTY 3 L€l CTOPIHKU.

[Ipy HaTHCKaHHI KHOMKU BUIAIUTH OYyJA€ BIIKPUTO OKPEMY CTOPIHKY 3
MIITBEPPKCHHSIM BUJaJeHs 100 3amoOirTd BUIMAJAKOBOMY BHUIAJICHHS JTaHUX.
Taka cTopiHKa 3 MIATBEP/KCHHSM BIJKPUBAETHCA HE TUIBKA TIPH CIpoOi
BUJIAJIEHHS TIOCIIYTH, a ¥ TP BUAAJIEHHI 1H(OpMaIIli po JIiKapiB Ta 3alHUCIB.

[aTepdeiic kopucTyBada CTOPIHKH TEPErysay MOCIyr 300pakKeHO Ha

pucyHKy 3.24.
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SERVICES  DOCTORS REGISTRATION ~ SIGN IN

We offer a comprehensive range of services to help you achieve

healthy, beautiful skin. Our experienced dermatologists use the

latest technology and techniques to provide safe and effective

treatment for a wide range of skin concerns.

Our goal is to provide personalized care that addresses your
unique needs and concerns. We take the time to understand your
goals and work with you to develop a treatment plan that
achieves the best possible results. Contact us today to schedule a
consultation with one of our experienced dermatologists.

Hemangioma destruction with CO2 laser

Liquidation of pigment spots with a
diode laser

Therapeutic manipulations
Liquidation of multiple papillomas by

laser

n of neoplasms on the skin

Correction of face skin defects with the

device Lu

Pucynox 3.24 — InTepdeiic koprcTyBaua CTOPIHKH MEPETISAY MOCTYT

Xoya 03HAWOMUTHUCH 3 JIKApPSMU, IO SKUX KIIEHT MOXE 3alucaThcA,
MOXHI 3 TOJIOBHOI CTOPIHKM J0JaTKy, Oyla CTBOpPE OKpeMa CTOpIHKa IS
BIJIOOpa)KEHHSI CIUCKY YCIX JiKapiB. TakoX, Ha I[id CTOPIHII aJMIHICTPATOp
MOKE JIOJIaTU HOBOTO JIIKaps B CHUCTEMy, peJaryBatu iH(opmaliiio mpo BxKe
ICHYIOUMX JIIKapiB 200 BUAAINUTH iX.

B cucremi 30epiraerbest ortorpadist gikapsi, oro iM’si, BIK, JeTajbHa
iH(popmarris Ta Homep TenedoHy, SKU MOKe OaUUTH JTUIIE aAMIHICTPATOP.

VY pe3yibTarti L CTOpiHKA BUIIISIIA€ TaK: (PUCYHOK. 3.25).



DERMATOLOGY CLINIC

ADMIN  SIGN OL

At our dermatology clinic, we have a team of experienced and
highly skilled doctors who are d to providing exceptional
care to each and every p Our der gists have

undergone extensive training and have rience in
diagnosing and treating a wide range of skin conditions

Whether you ar ng v 3 C ma, psoriasis,
or any other skin condi irdo ave t pertise and
knowledge to provide you with an acc fiagnosis and an
effective treatment plan. They th the latest
research and adt 2ments in ¢ t 0 ensure that they

viding the most advanced ve care possible.

Add a new employee + Create

Name: Andriy Kovalenko # Edit W Delete

Phone number: 0675634299
Age: 34

Dr. Andriy Kovalenko is a young and talented dermatologist with 5 years of work experience in
leading clinics of Ukraine. He received his medical education at Kyiv Medical University and
specialized in dermatology at the country's leading medical institutions. Dr. Kovalenko has
deep knowledge in the treatment of skin diseases and cosmetic procedures such as chemical
peeling and laser therapy. He is always ready to help his patients and will do everything
possible to make them feel comfortable and satisfied with the result.

Name: Ihor Gavrilyuk # Edit W Delete
Phone number: 0774967544

Age: 54

Dr. thor Gavrilyuk is a dermatologist with more than 30 years of experience in Ukraine and
abroad. He received his medical education at Kyiv Medical University and specialized in
dermatology in leading clinics abroad. Dr. Havryliuk has extensive knowledge and years of
experience in treating skin conditions such as psoriasis and eczema and performing surgical
procedures such as removing skin growths. He always provides his patients with quality
medical care and strives to achieve the best results in treatment and skin care

W Delete

Narme: Olga Kravchuk
Phone number: 0548563355

Age: 59

Dr. Olga Kravchuk is a certified dermatologist with over 15 years of experience in the
treatment of a wide range of skin diseases. She received the degree of Doctor of Medicine at
the National Medical University named after O.0. Bogomolets and successfully completed
residency in dermatology at Kyiv Medical University. Dr. Kravchuk has extensive experience in
the treatment of skin diseases, including psoriasis, dermatitis, and eczema. She works highly
qualified and provides a personal approach to each patient

W Delete

Narme: Yurii Bondar
Phone number: 0744856344

Age: 49

Dr. Yurii Bondar is a dermatologist with 10 years of experience in public and private clinics, He
graduated from the medical faculty of Kyiv National Medical University named after 0.0
Bogomolets and obtained the degree of candidate of medical sciences in the field of
dermatology. Dr. Bondar has a special interest in the treatment of acne and other skin
conditions associated with hormonal disorders. He works with high professionalism and
provides a personal approach to his patients.

Pucynok 3.25 — Intepdeiic kopuctyBaua CTOPIHKH MEPETIISTY JIIKapiB
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3anucaTrCh 10 KIIHIKU KIIEHT MOKE Ha CTOPIHII CTBOPEHHS 3aIuCy, 00
MOTPANUTH Ha II0 CTOPIHKY NOTPIOHO HATHUCHYTH BIAMOBIAHY KHOIIKY B
3aroJIOBIIl KOXKHOI CTOpPIHKH, a00 3 TOJOBHOI CTOPIHKH, TOMY IO TaMm
TyONIOEThCS 11 KHOMKA. AJIMIHICTaTOp Ma€ MOXJIMBICTh 3allUCaTH A0 KIIHIKA
00paHoro KJI€HTA.

Ha cropiHill CTBOpeHHsSI 3amucCy 37iBa MICTUTBCS CIHUCOK MOCHYT, SIKi
JOCTYTHI JJIs1 BUOOPY, Mics BUOOPY MOCIYTH MPOMOHYETHCS 00paTH JiKaps Ta
KJieHTa (711 aaMidicTpaTopa). Komu mociyru Ta jikap oOpaHi, MOXHa 00paTH
OakaHy J1aTy mpioMy Ta yac 3MOMIK JOCTYNHUX BapiHTiB. JlOCTyNHI roguHu
JUTS 3aITUCY 3aJIeXaTh BiJ] TOTO, YA HEMAE HA I[HHA caMUil yac 1HIIMX 3aIUCiB JI0
LBOTO JIKApsA Ta BPaXOBYEThCS TPUBAIICTh MOCIYI TaKUM YHMHOM, 00 BOHH
Oy[JiIn BUKOHAHI J0 3aKIHYEHHs poOOYOoro AHsS Ta O MOYaTHY HACTYIIHOTO
3aIuCy 1HIIOTO KJIIE€HTA.

CrtBoproroun 3amuc, MOXHa OJpa3y MOOAYuTHU 3arajbHy BapTICTh Ta
TPUBAIICTh OOpPaHUX MOCIYT NOPYY 3 KHOIKOIO CTBOPEHHS 3aIUCY

AJIMIHICTpAaTOp MOXE€ 3alMcaTH KII€HTA Ha OyJb-IKy MOCIYTY,
CaMOCTIMHO KJIIEHT MOKE€ 3alMCaTHCh JIMIIE HA TMOCHYTY, fiKa BIAHOCHUTHCS 0
KaTeropii KOHCYNbTAIlld, TaK SK 1HIN MEIWYHI MPOLEIYPH PEKOMEHIYEThCS
MIPOBOIMTH JIMIIIE 32 HA3HAYCHHSIM JIiKapsl.

[Ticnst BiABIAYBaHHS KOHCYJBTAIlll JIIKAP BU3HAYMTH MOMANBIIUN KypC
JIKYBaHHS 1 MEHEKEp 3MOXKE 3alucaTtu KJIl€HTa Ha TOTpiOH1 mociayru. [ms
IOr0 BiH oOepe MOTpiOHI MOCIYIH, 4ac, AaTy Ta JKaps, a Takox obepe
KJII€HTA, IKOTO 3anucye. s GyHKIliS € TOCTYIMHOO JUIIE A1 001KOBOTO 3aIUCy
3 MpaBaMM aMIHICTpaTOpa (PeIaKTopa) CUCTEMHU.

Ha cropinmi BiacHoro kaOiHETy KIIEHT 3MOXE OauuTh JAeTalbHY
iHpopMarIito MO0 HWOro 3ammciB 1 THX IO BiH POOMB CAaMOCTIHHO, 1 THUX SKi
pOOUB aIMIHICTPATOP JIJIsl HBOTO.

CropiHKa CTBOPEHHS 3amuCy s aJAMIHICTpaTopa BUIJSAATUME TaK:

(pucyHok. 3.26).
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S APPOINTMENTS BOO MENT ADMIN

Book an appointment

Select services Doctor Date
Gynecological Injections - 1500 UAH. Iher Gavrilyuk v | 09.06.2023

Destruction of neaplasms on the skin with CO2 lase - 1000 UAH
= Client Time

All services olena 12:00
Excisional biopsy - 1000 UAH

Filler Injections with Hyaluronic Acid - 1000 UAH.

Mesofiller Injection - 1200 UAH.

Hemangioma destruction with CO2 laser - 1000 UAH.
Liquidation of pigment spots with a diode laser - 1500 UAH.
Plasma Therapy PRP CELLULAR MATRIX™ - 2000 UAH.

Gynecological Injections - 1500 UAH

+0
+ 0
+0
+0
+ 0
+ 0
+ 0
+ 0
~

Liquidation of multiple papillomas by laser - 1500 UAH.

Aloemee 1 iaian AN 1AL

Total cost: 4500 UAH, Total duration - 04:00:00 hours = Book appointment

Pucynox 3.26 — [aTepdeiic koprcTyBada CTOPIHKH 3aIMKACY J0 KITIHIKA

CKpIHIIOTH yCiX CTOPIHOK 3aCTOCYHKY 3HAXOJSAThCA Y HOJATKy A.
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BUCHOBKU

B xoxi BukoHaHHS AaHOi poOOTH OyJO MPOBEACHO aHAMi3 MPEeIMETHOI
00J1acTi Ta MOCTAHOBJICHO 3aJ1adi 10 BUKOHAHHSA. byno BU3Ha4YeHO (GyHKITIOHAT,
IO MAJArae peaizaiii Ta BU3HAYEHO METOJU Ta 3aco0M JUIsl CTBOPEHHS
1 JICUCTEMH.

Bumoru no curemu 0ysno chpopmoBano y Burisiai UseCase giarpamu Ta
HAJaHO OMHC KOXHOTO mpeneAeHTy y Burisai UserStories. byno mposeneno
(yHKLIOHAJIbHE MOJEIIOBAHHS, BHUKOPUCTOBYIOYM CTAaHAAPT METOAOJOTII
dbyukmionansHoro moxaemtoBanHs IDEF0, a mis BusHadeHHS (QyHKIIIOHAIBHOL
CTpYKTypu Oyia moOyjoBaHa KOHIIENTyallbHa JiarpaMa IMOTOKIB JaHUX Ta ii
JEKOMIIO3HIIISL.

byno mpoBeneno Joriude Ta ¢i3MuHE MOJEIIOBaHHS 0a3u JaHUX 3
Bukopucrtanuam cranaapty IDEF1X 1 cdhopmoBani sioriuna ta ¢izudHa Moaeni
JTAHUX «CYTHICTB-3B’SI30K».

Byno peanizoBaHo n01aTOK AJis aBTOMAaTH3allli poOOTH AEpMaTOJIOTTYHOT
KJIIHIKY 3 (PYHKII€I0 aHaIi3y HOBOYTBOPEHHS Ha LIKIpi 3a ()OTO, 3a JOMOMOIOIO
SKOTO KOPUCTYBaul MOXKYTbh 3pOOUTH 3aIUC J0 KJIIHIKK MEPETIISIHYBIIU JOCTYITHI
MOCIIYTH 3 1H(QOpMaIlI€r0, TAKOIO SIK L1HA Ta TPUBAIICTD MPOLEAYPH, Ta OOpaBLIN
Oaxxanoro gikaps. Takoxk, migcucrtemMa Mae (YHKIIO PpO3Mi3HABAHHS
3JIOSIKICTHIX Ta JIOOPOSIKICHUX HOBOYTBOPEHBb Ha MIKIpi 3a dororpadiero, i€
GYHKIEI0 MOXE CKOPHCTATHCh KOXKEH KOPHCTYBad JOJATKy 3 TOJIOBHOI
CTOpPIHKM Ta MEpeBIpUTH TypOyroue HOBOYTBOPEHHS HE BUXOASYU 3 JIOMY.
3aBasgKU Takiil JOJaTKOBiM (yHKINI, po3poOieHud Be0-3aCTOCYHOK BHUTIIHO

BUJIUISIETHCS 3 TIOMIXK 1HIIIMX MOIIOHUX 3aCTOCYHKIB.
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JTOJATOK A

CKpUHIIIOTH BI3yaJIbHOTO 1HTEphEHcy

Welcome to our Dermatology Clinic, where we provide expert
care for all your skin health needs. Our clinic Is staffed by
of experienced dermatologists and sk -

gical tments
Whather you are seeking treatment fo ecific skin condition,
BSiich 35 atne, aczema, Of PsOriasis; O¢ are intel

S rejuvenating your skin with anﬁ‘ing treatment

BOOK APPOINTMENT

photo of your mode to determine if it is benign or

Check your mole now, upload a photo where the nevus will be clearly wisible,
the analysis s done using antifical intelligence technologees. .

At our dermatology chnic. w v eam of experienced and
highly skilled doctors wh I

care to each and every pa

undergone extensive tra

diagnosing and treating a wid

Pucynok A.1 — Jlu3aiiH roioBHOi CTOPIHKH



Andriy Kovalenko
Phone number: 0675634299

Age: 34

Or. Anditiy Kovalenko is a young and talented dermatologest with S years of work experience in
leading clinics of Ukraine. Me received his medical education at Kyiv Medical University and
specialized in dermatology at the country’s leading medical institutions. Or. Kovalenko has
deep knowledge in the treatment of skin diseases and cosmetic procedures such as chemical
peeling and laser therapy. He is aways ready to help hes patients and will do everything
possible to make them feel comfortable and satisfied with the result

Name thor Gavrilyuk
Phone number: 0774967544

Age: 54

Dr. Ihor Gawrilyuk is a dermatciogist with more than 30 years of expenence in Ukraine and
abeoad, He received his medical education at Kyiv Medical University and speciaized in
dermatology in keading clinics abroad. Dr. Havryliuk has extensive knowledge and years of
expenence in treating skin conditions such as psociasis and eczema and performing surgkad
procedures such as removing sion growths. He always peovides his patients with quality
medical care and strives to achieve the best results in treatment and skin care.

Name Olga Kravchuk
Phone number: 0548563355

Age: 59

Dr. Olga Kravchok is 8 certified dermatologist with over 15 years of experience in the
treatment of a wide range of skin diseases. She recewved the degree of Doctor of Medicine at
the National Medical University named after 0.0. Bogomolets and successfully completed
residency in dermatology at Kyiv Medical University, Dr. Kravchuk has extensive experience in
the treatment of skin diseases, including psoriass, dermatits, and eczema. She works highly
qualified and provides a personal approach to each patient.

Narme: Yurii Bondar

Phone number: 0744856344
Age: 49

Dr. Yurii Bondar is a dermatologest with 10 years of experience in public and private clinis. He
graduated from the medical faculty of Kyiv National Medical University named after 0.0,
Bogomolets and obtained the degree of candidate of medical sciences in the field of
dermatology. Dr. Bondar has a special interest in the treatment of acne and other skin
conditions associated with hormonal disorders. He works with high professionalism and
provides a personal approach to hs patients,

Pucynok A.2 — JIu3aiit TOJIOBHOI CTOPIHKH (IIPOTOBKEHH)
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Upload a photo of your mole to determine if it is &
cancerous. Loading, please wait

Check your mole now, upload a photo where the nevus will
the analysis is done using artificial intelligence technologies.

CHOOSE FILE

Pucynok A.3 — Jluzaiin CTOpIHKM aHaI13y HOBOYTBOPEHHS Ha IIKIpi

(3aBaHTaKEHHS)

SERVICES DOCTORS APPOINTMENTS BOOK APPOINTMENT OLENAT  SIGN OUT

Diagnosis: Malignant

The mole is considered malignant. Seek immediate medical attention for an
accurate diagnosis and treatment

BOOK APPOINTMENT

Pucynok A.4 — JluzaiiH CTOpIHKY aHaJli3y HOBOYTBOPEHHS Ha MIKIp1 (3JI0SKICHE

HOBOYTBOPCHHSI)
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SERVICES DOCTORS ~APPOINTMENTS BOOK APPOINTMENT OLENAT  SIGN OUT

Diagnosis: Benign
The mole was determined to be benign. If it causes itching or other sensations

- consult a doctor, you can also make an appointment with a doctor to
remove a mole if you do not like it aesthetically

BOOK APPOINTMENT

Pucynok A.5 — Jlu3aiiH CTOpiHKH aHaJi3y HOBOYTBOPEHHSI Ha MIKipi

(10OposiKicCHE HOBOYTBOPEHHS)

REGISTRATION  SIGN IN

Registration

Name * Password

Name

* Phone number * Confirm password

+38 0000000000

* Login

lagin Registration

linic. All rights

Pucynok A.6 — J[u3aiiH cTopiHKH peecTpariii
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SERVICES DOCTORS REGISTRATION  SIGN IN

Registration

* Password

Provide a password
* Phone number

* Confirm password
+38 1

* Login

Registration

Pucynok A.7 — Jlu3aitH cTOpiHKH peecTparlii (BBEACHO HEKOPEKTHI JaHi)

SERVICES DOCTORS REGISTRATION  SIGN IN

Login

login

Password

Sign in

Dermatology Clinic. All rights

Pucynox A.8 — JluzaiiH CTOpIHKH BXOY
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SERVICES DOCTORS REGISTRATION  SIGN IN

Provide a login

Password

Sign in

Pucynok A.9 — JluzaiiH cTOpiHKH BXOAY (BBEICHO HEKOPEKTHI JaHi)

REGISTRATION  SIGN IN

Sign in

* Login or password
Login
admin

Password

Sign in

Pucynok A.10 — JIu3zaiin cTOpiHKM BXOy (BBEJACHO HEMPABILHUN TTAPOJIh)



APPOINTMENTS K ' N ADMIN  SIGN O

DERMATOLOGY CLINIC

At our dermatology clir \ave a tear xperienced and
highly skilled doctors who are comr 0 g exceptional
care to each and every patient. Our dermatologists have

undergone extensive training and have

diagnosing and treating ¢

Whether you are s cea, eczema, psoriasis,
or any oth n (o the expertise and
knowledge to provide you with an accurate diagnosis and an
effective treatment plan. They 0-C vith the latest
y to ensure that they
are possible

Add a new employee + Create

Name: Andriy Kovalenko # Edit @ Delete

Phone number: 0675634299
Age: 34

Dr. Andriy Kovalenko is a young and talented dermatologist with 5 years of work experience in
leading clinics of Ukraine. He received his medical education at Kyiv Medical University and
specialized in dermatology at the country's leading medical institutions. Dr. Kovalenko has
deep knowledge in the treatment of skin diseases and cosmetic procedures such as chemical
peeling and laser therapy. He is always ready to help his patients and will do everything
possible to make them feel comfortable and satisfied with the result

Name: lhor Gavrilyuk # tdit W Delete
Phone number: 0774967544

Age: 54

Dr. Ihor Gavrilyuk is a dermatologist with more than 30 years of experience in Ukraine and
abroad. He received his medical education at Kyiv Medical University and specialized in
dermatology in leading clinics abroad. Dr. Havryliuk has extensive knowledge and years of
experience in treating skin conditions such as psoriasis and eczema and performing surgical
procedures such as removing skin growths. He always provides his patients with quality
medical care and strives to achieve the best results in treatment and skin care

Name: Olga Kravchuk # tdit W Delete
Phone number: 0548563355

Age: 59

Dr. Olga Kravchuk is a certified dermatologist with over 15 years of experience in the
treatment of a wide range of skin diseases. She received the degree of Doctor of Medicine at
the National Medical University named after 0.0. and fi

residency in dermatology at Kyiv Medical University. Dr. Kravchuk has extensive experience in
the treatment of skin diseases, including psoriasis, dermatitis, and eczema. She works highly

qualified and provides a personal approach to each patient

Narme: Yurii Bondar /s W Delete

Phone number: 0744856344
Age: 49

Dr. Yurii Bondar is a dermatologist with 10 years of experience in public and private clinics, He
graduated from the medical faculty of Kyiv National Medical University named after 0.0.
Bogomolets and obtained the degree of candidate of medical sciences in the field of
dermatology. Dr. Bondar has a special interest in the treatment of acne and other skin
conditions associated with hormonal disorders. He works with high professionalism and
provides a personal approach to his patients.

Pucynok A.11 — Jlu3aliH CTOPIHKK CIIUCKY JiiKapiB (peaakTop)
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APPOINTMENTS

At our dermatology clinic, a team of experienced and

highly skilled doctors wt mitted to providing exceptional
care to each and every pati Our dermatologists have

undergone extensive trainir i ha sars of experience in

in conditions.

Whether you are str. ) with acne, e ema, psoriasis,

or any other skin condition, our doctors h expertise and
DERMATOLOGY CLINIC knowledge to prc

effective treatment plan. They

esearch and advancements in dermatolc sure that they

are providing the most advanced and effective care possible.

Name: Andriy Kovalenko
Age: 34

Dr. Andriy Kovalenko is a young and talented dermatologist with 5 years of work experience in
leading clinics of Ukraine. He received his medical education at Kyiv Medical University and
specialized in dermatology at the country's leading medical institutions. Dr. Kovalenko has
deep knowledge in the treatment of skin diseases and cosmetic procedures such as chemical
peeling and laser therapy. He is always ready to help his patients and will do everything
possible to make them feel comfortable and satisfied with the result.

Name: lhor Gavrilyuk
Age: 54

Dr. lhor Gavrilyuk is a dermatologist with more than 30 years of experience in Ukraine and
abroad. He received his medical education at Kyiv Medical University and specialized in
dermatology in leading clinics abroad. Dr. Havryliuk has extensive knowledge and years of
experience in treating skin conditions such as psoriasis and eczema and performing surgical
procedures such as removing skin growths. He always provides his patients with quality
medical care and strives to achieve the best results in treatment and skin care.

Narme: Olga Kravchuk
Age: 59

Dr. Olga Kravchuk is a certified dermatologist with over 15 years of experience in the
treatment of a wide range of skin diseases. She received the degree of Doctor of Medicine at
the National Medical University named after 0.0. Bogomolets and successfully completed
residency in dermatology at Kyiv Medical University. Dr. Kravchuk has extensive experience in
the treatment of skin diseases, including psoriasis, dermatitis, and eczema. She works highly
qualified and provides a personal approach to each patient.

Narme: Yurii Bondar
Age: 49

Dr. Yurii Bondar is a dermatologist with 10 years of experience in public and private clinics. He
graduated from the medical faculty of Kyiv National Medical University named after 0.0.
Bogomolets and obtained the degree of candidate of medical sciences in the field of
dermatology. Dr. Bondar has a special interest in the treatment of acne and other skin
conditions associated with hormonal disorders. He works with high professionalism and
provides a personal approach to his patients.

Pucynok A.12 — Jluzaiin CTOpIHKM CITUCKY JIIKapiB (3BHUAWHUI KOPUCTYBay)
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SERVICES DOCTORS  APPOINTMENTS BOOK OINTMENT ADMIN  SIGN OUT

< Back to employees list

New Employee

* Name

* Phone number

+38

Information

Birth date

AALMM.IFTT [m] Add employee

Dermatology Clinic. All rights

SERVICES DOCTORS  APPOINTMENTS BOOK APPOINTMENT ADMIN  SIGN OUT

£ Back to employees list

New Employee

* Name

Provide the name

* Phone number

+38
Provide the phone numbe
Information
4
Birth date
AAMM.FTIT (=] Add employee

Dermatology Clinic. All rights

Pucynoxk A.14 — JIu3aiin CTOPIHKM CTBOPEHHS HOBOTO JIiKaps (BBEIECHO

HEKOPEKTHI1 JIaH1)



SERVICES DOCTORS APPOINTMENTS 30( PPOINTMENT ADMIN  SIGN OUT

< Back to employees list
Edit employee data
* Name

Andriy Kovalenko

* Phone number

+38 0675634299

Information

Dr. Andriy Kovalenko is a young and talented
dermatologist with 5 years of work experience in
leading clinics of Ukraine. He received his
medical education at Kyiv Medical University and

specialized in dermatology at the country's

leading medical institutions. Dr. Kovalenko has

Birth date

15.03.1989 (i Save

SERVICES DOCTORS APPOINTMENTS 3 APPOINTMENT ADMIN  SIGN OUT

Delete employee?

Employee Andriy Kovalenko will be permanently deleted from the system

90

Pucynoxk A.16 — JIu3aitn CTOpIHKY BUAQJICHHS JIIKaps



SERVICES DOCTORS ~ APPOINTMENTS \ ADMIN  SIGN OUT

We offer a comprehensive range of services to help you achieve
healthy, beautiful skin. Our experienced dermatologists use the
latest technology and techniques to provide safe and effective

treatment for a wide range of skin concerns.

Qur goal is to provide personalized care that addresses your
unique needs and concerns. We take the time to understand your
goals and work with you to develop a treatment plan that
achieves the best possible results. Contact us today to schedule a
consultation with one of our experienced dermatologists.

Hemangioma destruction with ~ #* W
CO2 laser

Liquidation of pigment spots with # W
a diode laser

Liquidation of multiple papillomas #* &
by laser

Destruction of neoplasms onthe # W
skin with CO2 lase

Correction of face skin defects & W

with the device Lu

c. All rights reserved

Pucynok A.17 — Jlu3aitH CTOPIHKHU CIIUCKY MOCIYT (PeaaKTop)
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SERVICES  DOCTORS REGISTRATION

We offer a comprehensive range of services to help you achieve
healthy, beautiful skin. Our experienced dermatologists use the
latest technology and techniques to provide safe and effective
treatment for a wide range of skin concerns

Our goal is to provide personalized care that addresses your
unique needs and concerns. We take the time to understand your
goals and work with you to develop a treatment plan that
achieves the best possible results. Contact us today to schedule a
consultation with one of our experienced dermatologists.

Hemangioma destruction with CO2 laser

Liquidation of pigment spots with a
diode

Liquidation of multiple papillomas by

stic service! laser

Destruction of neoplasms on the skin

with CO2 lase

Correction of face skin defec!

device Lu

NTMENT ADMIN
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€ Back to services list

New Service

* Category
Cosmetic services e
* Service
Botox
Description
Description
p
* Price (UAH)
1000
* Duration (in minutes)
60

Create service

Pucynoxk A.19 — Jlu3aitn CTOpiHKH CTBOPEHHS HOBOT MOCTYTH
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New Service

Category

Cosmetic services >

* Service

Provide service name

Description

* Price (UAH)

Provide the price

* Duration (in minutes)

Create service

Pucynok A.20 — JIu3aiin CTOpIHKM CTBOPEHHS HOBO1 MOCIIYTH (BBEJACHO

HEKOPEKTHI JIaHi)

DOCTORS ~ APPOINTMENTS DK Al M ADM SIGN OUT

< Back to services list
Edite Service
* Category
Cosmetic services v
* Service
Botulinum toxin injections
Description

Our dermatologists offer botulinum toxin injections to reduce the
appearance of wrinkles and fine lines. This treatment temporarily relaxes
the muscles in the treated area, resulting in a smoother, more youthful-
looking complexion. %

* Price (UAH)

1000

* Duration (in minutes)

Save

Pucynok A.21 — Jluzaiin cTOpiHKM penaryBaHHs iH(opmMalii o0 MociIyru



S DOCTORS APPOINTMENTS MENT ADMIN  SIGN OUT

Delete service?

Service Botulinum toxin injections will be permanently deleted from the system

CTORS  APPOINTMENTS V ADMIN

< Back to services list

Botulinum toxin injections

Cosmetic services

s W Delete
Price: 1000 UAH
Duration: 01:00:00 hours
logists offer botulinum toxin injections to reduce the appearance of

t temporarily he muscles in the treated

outhful-looking complexion,
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PPOINTMENTS MENT OLENAT

< Back to services list

Botulinum toxin injections
Cosmetic services

Price: 1000 UAH
Duration: 01:00:00 hours

ance of

Our dermatologists offer botulinum toxin injections to reduce the appea

wrinkle: i fine lines ly re the muscles in the treated

nis treatment tempor

area, resulting in a smoother, more youthful-looking complexion.

Pucynox A.24 — Jlu3aitd CTOpIHKH JeTajIeH MO0 MOCIyTH (3BUYaitHui

KOPHUCTYBaY)

DOCTORS ~ APPOINTMENTS { J NT ADMIN  SIGN OUT

< Back to services list

Add a new service category Create

Update service categories

Dermatologist consultation W Dele ‘
Cosmetic services W Delete
Invasive dermatology W Delete
Laser dermatology W Delete
Diagnostics W Dele ‘
Therapeutic manipulations W Dele ‘

Pucynoxk A.25 — Jlu3aiin CTOpIHKM pearyBaHHs KaTeropii Mmociyr
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SERVICES DOCTORS  APPOINTMENTS AENT ADMIN  SIGN OUT

< Back to services list

« Deletion is prohibited, first delete all ser

Add a new service category Create

Update sen

Dermatologist consultation pd ] W Delete

ategories

Cosmetic services at | W Delete
Invasive dermatology Upd | W Delete
Laser dermatology ate na | W Delete
Diagnostics pd a | W Delete
Therapeutic manipulations {at | W Delete

Pucynoxk A.26 — Jlu3aiiH CTOPIHKH peJjaryBaHHs KaTeropiid mociayr (BUIaJICHHS

HEMOKJIUBO)

APPOINTMENTS NTMENT ADMIN  SIGN OUT

User Phone number Doctor Time Cost (UAH) Status

olena 0777485639 Andriy Kovalenko 15.04.23 10:00 150 Awaiting confirmation ontml [ elete
olena 0777485639 Andriy Kevalenko 16.04.23 09:00 150 Awaiting confirmation Confirm | Delete
olena 0777485639 Yurii Bondar 15.04.23 09:30 3200 Confirmed

| Delete

Pucynok A.27 — Jlu3aitH CTOPIHKYU CIHCKY 3aMKCiB (peaaKTop)
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SERVICES DO RS APPOINTMENTS INTMENT OLENA1  SIGN OUT

Doctor Time Cost (UAH) Status
Yurii Bondar 15.04.23 09:30 3200 Confirmed
Andriy Kovalenko 15.04.23 10:00 150 Awaiting confirmation | Delete
Andriy Kovalenko 16.04.23 09:00 150 Awaiting confirmation | Delete

Pucynok A.28 — JIu3aiin CTOPIHKY CIHCKY 3alMCIB (3BUYAHUI KOPUCTYBaY)

SERVICES DOCTORS APPOINTMENTS POINTMENT ADMIN  SIGN OUT

Delete reception?

Reception olena - 4/16/2023 9:00:00 AM will be permanently deleted from the system

| Cance Delete ‘

Pucynok A.29 — JIu3zaiin CTOPIHKY BUAAJICHHS 3aITUCY
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SERVICES DO APPOINTMENTS

Book an appointment

Select services Doctor Date

Gynecological Injections - 1500 UAH. -0 lhor Gavrilyuk 09.06.2023

Destruction of neoplasms on the skin with CO2 lase - 1000 UAH (i ] . .
= Client Time

All services 1200
Excisional biopsy - 1000 UAH.

Filler Injections with Hyaluronic Acid - 1000 UAH,

Mescfiller Injection - 1200 UAH.

Hemangioma destruction with CO2 laser - 1000 UAH
Liquidation of pigment spots with a diode laser - 1500 UAH.
Plasma Therapy PRP CELLULAR MATRIX™ - 2000 UAH
Gynecological Injections - 1500 UAH

Liquidation of multiple papillomas by laser - 1500 UAH

+ + 4+ +++ ++
- - - - - - - -]

Planen 1 iaian ARARTIALE

Total cost: 4500 UAH, Total duration - 04:00:00 hours Book appeintment

SERVICES DOCTORS  APPOINTMENTS INTMENT OLENA1

Book an appointment
Select consultation Doctor Date
Offline consultation - 150 UAH. Andriy Kovalenko 16.04.2023

Time

10:00

Total cost: 150 UAH, Total duration - 01:00:00 hours | Book appointment

inic. All rig

Pucynox A.31 — JIu3aitH CTOPIHKH CTBOPEHHS 3aMKCy (3BUYANHHUI KOPUCTYBaY)
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JTOJATOK B

[IporpamHmit KOJ yCiX KOHTPOJIEPIB

Jlictunr b.1 — Iporpamawnii kox AccountController

public class AccountController : Controller

{

model)

private readonly IUserService userService;

public AccountController(IUserService userService)

{
}

[HttpGet]
public IActionResult Register()
{

}

[HttpPost]
[ValidateAntiForgeryToken]
public async Task<IActionResult> Register(RegisterModel

{

this.userService = userService;

return View();

if (ModelState.IsValid)

{
try
{
await this.userService.RegisterAsync(model);
return RedirectToAction("Index", "Home");
}
catch (Exception e)
{
ModelState.AddModelError("", e.Message);
}
}
return View(model);
}
[HttpGet]
public IActionResult Login()
{
return View();
}
[HttpPost]

[ValidateAntiForgeryToken]
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public async Task<IActionResult> Login(LoginModel model)

{
if (ModelState.IsValid)
{
try
{
await this.userService.LogInAsync(model);
return RedirectToAction("Index", "Home");
}
catch (Exception e)
{
ModelState.AddModelError("", e.Message);
}
}
return View(model);
}
public async Task<ActionResult> LogOut()
{
await this.userService.LogOutAsync();
return RedirectToAction("Index", "Home");
}

Jlictunr b.2 — IIporpamuuii koq EmployeesController

public class EmployeesController : Controller

{

private readonly IEmployeeService employeeService;
private readonly IHostingEnvironment env;

public EmployeesController(IEmployeeService employeeService,
IHostingEnvironment env)

{
this.employeeService = employeeService;
this.env = env;
}
public async Task<IActionResult> Index()
{
return View(await this.employeeService.GetAllAsync());
}

[Authorize(Roles = Constants.AdminRole) ]
public IActionResult Create()

{
}

[Authorize(Roles = Constants.AdminRole) ]

return View();
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[HttpPost]

[ValidateAntiForgeryToken]

public async Task<IActionResult>
Create([Bind("Name,PhoneNumber,Information,BirthDate,Photo,Id")]
EmployeeViewModel employee)

{
if (ModelState.IsValid)

{
byte[] data;
if (employee.Photo == null)

{
data =
System.IO.File.ReadAllBytes(env.WebRootFileProvider.GetFileInfo("img
/avatar.png")?.PhysicalPath);

¥

else

{
using var memoryStream = new MemoryStream();
employee.Photo.CopyTo(memoryStream);
data = memoryStream.ToArray();

}

var dbEmployee = new Employee()

{
Id = employee.Id,
BirthDate = employee.BirthDate,
Information = employee.Information,
Name = employee.Name,
PhoneNumber = employee.PhoneNumber,
Photo = data

s

await this.employeeService.CreateAsync(dbEmployee);
return RedirectToAction(nameof(Index));

}

return View(employee);

}

[Authorize(Roles = Constants.AdminRole) ]
public async Task<IActionResult> Edit(Guid id)

{
var employee = await
this.employeeService.GetByIdAsync(id);

if (employee == null)
{

}

return NotFound();

var employeeViewModel = new EmployeeViewModel()

{
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Id = employee.Id,
BirthDate = employee.BirthDate,
Information = employee.Information,
Name = employee.Name,
PhoneNumber = employee.PhoneNumber,
PhotoData = employee.Photo

¥

return View(employeeViewModel);

}

[Authorize(Roles = Constants.AdminRole) ]

[HttpPost]

[ValidateAntiForgeryToken]

public async Task<IActionResult> Edit(Guid id,
[Bind("Name,PhoneNumber,Information,BirthDate,Photo,Id")]
EmployeeViewModel employee)

{
if (id != employee.Id)
{
return NotFound();
}
if (ModelState.IsValid)
{
var dbEmployee = new Employee()
{
Id = employee.Id,
BirthDate = employee.BirthDate,
Information = employee.Information,
Name = employee.Name,
PhoneNumber = employee.PhoneNumber
¥

if (employee.Photo == null)
{
dbEmployee.Photo =
System.IO.File.ReadAllBytes(env.WebRootFileProvider.GetFileInfo("img
/avatar.png")?.PhysicalPath);

}

else

{
using var memoryStream = new MemoryStream();
employee.Photo.CopyTo(memoryStream);
dbEmployee.Photo = memoryStream.ToArray();

}

await this.employeeService.UpdateAsync(dbEmployee);
return RedirectToAction(nameof(Index));

}

return View(employee);
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[Authorize(Roles = Constants.AdminRole) ]
public async Task<IActionResult> Delete(Guid id)

{

var employee = await
this.employeeService.GetByIdAsync(id);

if (employee == null)
{

}

return NotFound();

return View(employee);

}

[Authorize(Roles = Constants.AdminRole)]

[HttpPost, ActionName("Delete")]
[ValidateAntiForgeryToken]

public async Task<IActionResult> DeleteConfirmed(Guid id)

{

await this.employeeService.DeleteAsync(id);
return RedirectToAction(nameof(Index));

Jlictunr b.3 — Iporpamuunii kox ServiceTypesController

[Authorize(Roles = Constants.AdminRole)]
public class ServiceTypesController : Controller

{

private readonly IServiceTypeService serviceTypeService;

public ServiceTypesController(IServiceTypeService
serviceTypeService)

{
this.serviceTypeService = serviceTypeService;
}
public async Task<IActionResult> Index(string error)
{
if (!string.IsNullOrEmpty(error))
{
ModelState.AddModelError("", error);
}
var types = await this.serviceTypeService.GetAllAsync();
return View(types);
}

[HttpPost]
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public async Task<IActionResult> Add(ServiceType type)

{
if (ModelState.IsValid)
{
await this.serviceTypeService.CreateAsync(type);
return RedirectToAction(nameof(Index));
}
return View(type);
}
[HttpPost]
public async Task<IActionResult> Edit(Guid id, ServiceType
type)
{
if (id != type.Id)
{
return NotFound();
}
if (ModelState.IsValid)
{
await this.serviceTypeService.UpdateAsync(type);
return RedirectToAction(nameof(Index));
}
return View(type);
}
public async Task<IActionResult> Delete(Guid id)
{
if (lawait
this.serviceTypeService.IsDeletionAvailable(id))
{

return RedirectToAction(nameof(Index), new { error =
"Deletion is prohibited, first delete all services in this category"

})s
}

var type = await
this.serviceTypeService.GetByIdAsync(id);

if (type == null)
{

}

return NotFound();

return View(type);
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[HttpPost, ActionName("Delete")]
[ValidateAntiForgeryToken]
public async Task<IActionResult> DeleteConfirmed(Guid id)
{

try

{

await this.serviceTypeService.DeleteAsync(id);
return RedirectToAction(nameof(Index));

}

catch (Exception e)

{

return RedirectToAction(nameof(Index), new { error =
e.Message });

}
}

Jlictunr b.4 — Iporpamunii ko ServicesController

public class ServicesController : Controller

{

private readonly IServicesService servicesService;
private readonly IServiceTypeService serviceTypeService;

public ServicesController(IServicesService servicesService,
IServiceTypeService serviceTypeService)

{
this.servicesService = servicesService;
this.serviceTypeService = serviceTypeService;
}
public async Task<IActionResult> Index()
{

ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();
var services = await this.servicesService.GetAllAsync();

return View(services);

}

public async Task<IActionResult> Details(Guid id)
{

var service = await
this.servicesService.GetByIdAsync(id);
if (service == null)

{
}

return NotFound();

return View(service);
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[Authorize(Roles = Constants.AdminRole) ]
public async Task<IActionResult> Create()
{
ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();
return View();
}

[Authorize(Roles = Constants.AdminRole) ]

[HttpPost]

[ValidateAntiForgeryToken]

public async Task<IActionResult> Create(int duration,
Service service)

{
if (ModelState.IsValid)
{
service.Duration = TimeSpan.FromMinutes(duration);
await this.servicesService.CreateAsync(service);
return RedirectToAction(nameof(Index));
}

ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();
return View(service);
}

[Authorize(Roles = Constants.AdminRole)]
public async Task<IActionResult> Edit(Guid id)
{
var service = await
this.servicesService.GetByIdAsync(id);
if (service == null)

{
}

return NotFound();

ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();
return View(service);

}

[Authorize(Roles = Constants.AdminRole) ]

[HttpPost]

[ValidateAntiForgeryToken]

public async Task<IActionResult> Edit(Guid id, int duration,
[Bind("Name,Description,Cost,Duration,ServiceTypeld,Id")] Service
service)

{

if (id != service.Id)

{

return NotFound();
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}

if (ModelState.IsValid)

{
service.Duration = TimeSpan.FromMinutes(duration);
await this.servicesService.UpdateAsync(service);
return RedirectToAction(nameof(Index));

}

ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();
return View(service);

}

[Authorize(Roles = Constants.AdminRole) ]
public async Task<IActionResult> Delete(Guid id)

{

var service = await
this.servicesService.GetByIdAsync(id);
if (service == null)

{
}

return NotFound();

return View(service);

}

[Authorize(Roles = Constants.AdminRole)]
[HttpPost, ActionName("Delete")]
[ValidateAntiForgeryToken]
public async Task<IActionResult> DeleteConfirmed(Guid id)
{

await this.servicesService.DeleteAsync(id);

return RedirectToAction(nameof(Index));

Jlictunr B.5 — Iporpamanii kox ReceptionsController

public class ReceptionsController : Controller
{
private readonly IReceptionService receptionService;
private readonly IEmployeeService employeeService;
private readonly IUserService userService;
private readonly IServicesService servicesService;
private readonly IServiceTypeService serviceTypeService;

public ReceptionsController(IReceptionService
receptionService,
IEmployeeService employeeService,
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IUserService userService,
IServicesService servicesService,
IServiceTypeService serviceTypeService)

{
this.receptionService = receptionService;
this.employeeService = employeeService;
this.userService = userService;
this.servicesService = servicesService;
this.serviceTypeService = serviceTypeService;

}

[Authorize]

public async Task<IActionResult> Index()

{

var receptions = new List<Reception>();
if (User.IsInRole(Constants.AdminRole))
{
receptions = await
this.receptionService.GetAllCompletedAsync();
}

else

{
receptions = await
this.receptionService.GetCompletedByUserAsync(this.userService.GetCu
rrentUserId());

}

return View(receptions);

}

[Authorize]
public async Task<IActionResult> AddService(Guid servicelId)
{

ViewBag.Id = serviceld;

Console.WriteLine("33");

var reception = await

this.receptionService.AddServiceAsync(serviceld);
await this.SetViewBagAsync(reception);

return View(nameof(Create), reception);

}

[Authorize]
public async Task<IActionResult> RemoveService(Guid
serviceld)
{
var reception = await
this.receptionService.RemoveServiceAsync(serviceld);
await this.SetViewBagAsync(reception);
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return View(nameof(Create), reception);

}

[Authorize]
public async Task<IActionResult> SelectEmployee(Guid
employeeld)

{

var reception = await
this.receptionService.GetCurrentReceptionAsync();

reception.Employeeld = employeeld;

reception.Employee = await
this.employeeService.GetByIdAsync(employeeld);

await this.receptionService.UpdateAsync(reception);

await this.SetViewBagAsync(reception);

return View(nameof(Create), reception);

}

[Authorize]
public async Task<IActionResult> SelectDate(DateTime date)

{
var reception = await
this.receptionService.GetCurrentReceptionAsync();
reception.ReceptionDateTime = date.Date +
reception.ReceptionDateTime.TimeOfDay;
await this.receptionService.UpdateAsync(reception);
await this.SetViewBagAsync(reception);

return View(nameof(Create), reception);

}

[Authorize]
public async Task<IActionResult> SelectTime(DateTime time)

{
var reception = await
this.receptionService.GetCurrentReceptionAsync();
reception.ReceptionDateTime =
reception.ReceptionDateTime.Date + time.TimeOfDay;
await this.receptionService.UpdateAsync(reception);
await this.SetViewBagAsync(reception);

return View(nameof(Create), reception);

}

[Authorize]
public async Task<IActionResult> Create()

{
try

{
var reception = await
this.receptionService.GetCurrentReceptionAsync();
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await this.SetViewBagAsync(reception);
if (ViewBag.Id == Guid.Empty)

{
await AddService((ViewBag.UserServices as
IEnumerable<Service>).FirstOrDefault().Id);
}

return View(reception);

}

catch (Exception e)

{
return RedirectToAction(nameof(Index),
nameof (HomeController), new { error = e.Message });

}
}

[Authorize]
[HttpPost]
[ValidateAntiForgeryToken]
public async Task<IActionResult> Create(Guid userId)
{
var reception = await
this.receptionService.GetCurrentReceptionAsync();
if (!reception.Services.Any())

{
ModelState.AddModelError("", "Select service");
await this.SetViewBagAsync(reception);
return View(reception);

}

if (User.IsInRole(Constants.AdminRole))

{

reception.UserId = userld;

reception.User = await
this.userService.GetByIdAsync(userld);

await this.receptionService.UpdateAsync(reception);

}

reception.Status = ReceptionStatus.Completed;
await this.receptionService.UpdateAsync(reception);

return RedirectToAction(nameof(Index));

}

[Authorize]
public async Task<IActionResult> Confirm(Guid id, string
error)

{
if (!string.IsNullOrEmpty(error))

{
}

ModelState.AddModelError("", error);
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var reception = await

this.receptionService.GetByIdAsync(id);

id)

}

if (reception == null)

{
}

if (User.IsInRole(Constants.AdminRole))
{

return NotFound();

await this.receptionService.ConfirmAsync(reception);
return RedirectToAction(nameof(Index));

}

return View(reception);

[Authorize]

[HttpPost]

[ValidateAntiForgeryToken]

public async Task<IActionResult> ConfirmationConfirmed(Guid

{

var reception = await

this.receptionService.GetByIdAsync(id);

}

await this.receptionService.ConfirmAsync(reception);
return RedirectToAction(nameof(Index));

[Authorize]
public async Task<IActionResult> Delete(Guid id)

{

var reception = await

this.receptionService.GetByIdAsync(id);

if (reception == null)
{
return NotFound();
}
return View(reception);
}
[Authorize]

[HttpPost, ActionName("Delete")]
[ValidateAntiForgeryToken]
public async Task<IActionResult> DeleteConfirmed(Guid id)

{

await this.receptionService.DeleteAsync(id);
return RedirectToAction(nameof(Index));
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private async Task SetViewBagAsync(Reception reception)
{

ViewBag.Id = reception.Services.FirstOrDefault()?.Id ??
Guid.Empty;

ViewBag.Employees = new SelectlList(await
this.employeeService.GetAllAsync(), "Id", "Name",
reception.Employeeld);

ViewBag.Users = new SelectList(await
this.userService.GetAllClientsAsync(), "Id", "Name",
reception.UserId);

ViewBag.AllServices = await
this.servicesService.GetAllAsync();

ViewBag.UserServices = (ViewBag.AllServices as
List<Service>).Where(x => x.ServiceType.Name == "Dermatologist
consultation");

ViewBag.AvailableTime = new SelectlList(await
this.receptionService.GetAvailableTimeAsync(reception.ReceptionDateT
ime, TimeSpan.FromMinutes(reception.Services.Sum(x =>
x.Duration.TotalMinutes)), reception.Employeeld),
reception.ReceptionDateTime.ToString("H:mm"));

}
}

Jlictunr b.6 — Iporpamuawnii konm HomeController

public class HomeController : Controller
{
private readonly IServicesService servicesService;
private readonly IServiceTypeService serviceTypeService;
private readonly IEmployeeService employeeService;
private readonly IHostingEnvironment env;

public HomeController(IServicesService servicesService,
IServiceTypeService serviceTypeService,
IEmployeeService employeeService,
IHostingEnvironment env)

{
this.servicesService = servicesService;
this.serviceTypeService = serviceTypeService;
this.employeeService = employeeService;
this.env = env;

}

public async Task<IActionResult> Index(string error)

{
if (!string.IsNullOrEmpty(error))

{
}

ModelState.AddModelError("", error);
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ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();

ViewBag.Employees = await
this.employeeService.GetAllAsync();

var services = await this.servicesService.GetAllAsync();

ViewBag.Image =
System.IO.File.ReadAllBytes(env.WebRootFileProvider.GetFileInfo("img
/mole3.png")?.PhysicalPath);

return View(services);

}
[HttpPost]
public async Task<ActionResult> Img(IFormFile imageFile)
{ if (imageFile == null || imageFile.lLength == @)
{ return BadRequest();
}

using var memoryStream = new MemoryStream();
imageFile.CopyTo(memoryStream);

var data = memoryStream.ToArray();

ViewBag.Diagnosis = this.PredictDiagnosis(data);

ViewBag.Image = data;

ViewBag.ServiceTypes = await
this.serviceTypeService.GetAllAsync();

ViewBag.Employees = await
this.employeeService.GetAllAsync();

ViewBag.Scroll = "analisys";

var services = await this.servicesService.GetAllAsync();

return View(nameof(Index), services);

}

private Diagnosis PredictDiagnosis(byte[] data)

{
var projectDirectory =
Path.GetFullPath(Path.Combine(AppContext.BaseDirectory,
“../../../wwwroot/"));
var workspaceRelativePath =
Path.Combine(projectDirectory, "workspace");
var assetsRelativePath = Path.Combine(projectDirectory,

"assets");
MLContext mlContext = new();

var images = LoadImagesFromDirectory(folder:
assetsRelativePath, useFolderNameAsLabel: true);
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var imageData =
mlContext.Data.LoadFromEnumerable(images);

var shuffledData =
mlContext.Data.ShuffleRows(imageData);

var preprocessingPipeline =

mlContext.Transforms.Conversion.MapValueToKey (

inputColumnName: "Label",

outputColumnName: "LabelAsKey")

.Append(mlContext.Transforms.LoadRawImageBytes(

outputColumnName: "Image",

imageFolder: assetsRelativePath,

inputColumnName: "ImagePath"));

var preProcessedData =
preprocessingPipeline.Fit(shuffledData).Transform(shuffledData);

var trainSplit = mlContext.Data.TrainTestSplit(data:
preProcessedData, testFraction: 0.3);

var trainSet = trainSplit.TrainSet;
var validationSet = trainSplit.TestSet;

var classifierOptions = new
ImageClassificationTrainer.Options()
{
FeatureColumnName = "Image",
LabelColumnName = "LabelAsKey",
ValidationSet = validationSet,
Arch =
ImageClassificationTrainer.Architecture.ResnetVv250,
MetricsCallback = (metrics) =>
Console.WriteLine(metrics),
TestOnTrainSet = false,
ReuseTrainSetBottleneckCachedValues = true,
ReuseValidationSetBottleneckCachedValues = true,
Epoch = 1000,
WorkspacePath = workspaceRelativePath
}s
var trainingPipeline =
mlContext.MulticlassClassification.Trainers.ImageClassification(clas

sifierOptions)

.Append(mlContext.Transforms.Conversion.MapKeyToValue("PredictedLabe

1));
var trainedModel = trainingPipeline.Fit(trainSet);

// Evaluate the accuracy of the model
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//var testDataWithKey =
mlContext.Transforms.Conversion.MapValueToKey (

// inputColumnName: "Label",

// outputColumnName: "LabelAsKey")

// .Fit(preProcessedData)

// .Transform(preProcessedData);

//var predictions =
trainedModel.Transform(testDataWithKey);

//var metrics =
mlContext.MulticlassClassification.Evaluate(predictions,
labelColumnName: "LabelAsKey");

//Console.WriteLine($"Test set accuracy:
{metrics.MacroAccuracy}");

var prediction = ClassifyImage(mlContext, data,
trainedModel);

var diagnosis = Diagnosis.Undefined;

if (prediction.PredictedLabel == "benign" &&
prediction.Score[0] > 0.8)
{
diagnosis = Diagnosis.Benign;
}
else if (prediction.PredictedLabel == "malignant" &&
prediction.Score[1l] > 0.8)
{
diagnosis = Diagnhosis.Malignant;
}

return diagnosis;

}

private static ModelOutput ClassifyImage(MLContext
mlContext, byte[] data, ITransformer trainedModel)
{

PredictionEngine<ModelInput, ModelOutput>
predictionEngine =
mlContext.Model.CreatePredictionEngine<ModelInput,
ModelOutput>(trainedModel);

ModelInput image = new() { Image = data };

return predictionEngine.Predict(image);

}

private static IEnumerable<ImageData>
LoadImagesFromDirectory(string folder, bool useFolderNameAsLabel =
true)

{

var files = Directory.GetFiles(folder, "*",
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searchOption: SearchOption.AllDirectories);

foreach (var file in files)

if ((Path.GetExtension(file) != ".jpg") &&

(Path.GetExtension(file) != ".png"))

index++)

continue;
var label = Path.GetFileName(file);
if (useFolderNameAslLabel)

label = Directory.GetParent(file).Name;
else

{
for (int index = ©@; index < label.lLength;
{
if (!char.IsLetter(label[index]))
{
label = label.Substring(®, index);
break;
}
}
}
yield return new ImageData()
{
ImagePath = file,
Label = label
¥
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