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BBEJIEHUE

Jlannasi paboTa BBINOJNHAJIACh B PaMKax MpoeKTa Mo pa3zpaboTke HH(POPMAIMOHHON
cucrembl Ui meguuuHckoro neHtpa HI'Y. IIpoekr wW3HayanpHO ONpEneysuics Kak
HEKOMMEpPYECKHI, W MPEeanoyiarajoch CO3JaHUEe MPOrPaMMHOIO NPOAYKTa B paMKax
ApXUTEKTYypbl ~Web-TIPIWJIOKEHUI Ha OCHOBE COBPEMEHHBIX TEXHOJOTMH U CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO 00ECTICYSHHS.

Pabora cBs3ana ¢ mpoOaeMoil co3aHusl U BHEAPEHHS] MEIUIIMHCKON MH(POPMAIIMOHHON
cuctembl (MUC), xoTopas BO3HHMKAaeT TMpU aBTOMATH3AI[MM IPOIECCOB B Je4eOHO-
npodunaktudeckoM yupexaeHun (JIIIY). B nmanHoMm cnydae memunuHckuid meHtp HIY
paccmarpuBaics kak JIITY amOynaropHoro tumna. 3aKa3dyuKkoM MPOEKTa OMUCHIBANIACH MTPoOIeMa
aBTOMAaTH3AlMK IPOLIecca OKa3aHUs MEIULMHCKON MOMOIIH, /i€ MallMeHT PacCMaTpUBaeTcs OT
TOYKM WHHIMAIMK, KOIJa OH BIEPBbIE NPUXOAUT B MEIULMHCKOE YUYPEXKICHHE, U B
perucTparype Ha HEro 3aBOJUTCS aMOynaTopHasl KapTa, U JO TOYKHU BBIXOJa, KOTJa MalueHTa
BBINKCBHIBAIOT, U Ha HETO0 O(opMIIsieTCsl CTaT. TaJlOH, KOTOPBIA BIIOCIEACTBUU HAIPABISETCS B
¢doH] 00s13aTETHHOT0 METUIIMHCKOTO CTPAXOBAHUS.

Jlannast mpoOjemMa He SBISETCS HOBOW M HIMPOKO OOCYXHAeTCS B Pa3IUYHBIX CTaTSX,
KHUTaX W HaydHbeix paborax [1, 2, 3, 4]. Mmerorcs 3KCmepTHBIE COOOIIECTBA, KOTOPHIC
3aHMMAIOTCSI 3TUM BOIIPOCOM, 00Jiee TOro pa3padoTaHbl CTAaHJAPTHI, PETYIUPYIOLINE PA3IUYHbIE
acreKThl WH(GOpMATH3aIWK METUIMHCKUAX YydpexaeHui. CymecTBYIOT TakKe YK€ TOTOBBIC
pemieHusi: ToAbkO B Poccum 1o gaHHBIM - AccoLMalMM  pa3BUTUS  MEAMIMHCKHUX
uHpOpMaMOHHBIX TexHosoruii (APMMUT) 3apeructpupoBaHbl cBeleHUS O 775 pa3sIUUHBIX

POTrPaMMHBIX MPOAYKTOB JUISL 3paBOOXpaHeHus [5].

B Takux ycioBUSX OCHOBHOH CIIOKHOCTBIO NMPH PEIIEHUH JaHHOW MpOoOJIeMbl sBISETCS
pa3paboTKa MPOrpaMMHOI0 IPOAYKTA, KOTOPBI Obl OJJHOBPEMEHHO YAO0BIETBOPSIT TPEOOBaAHUSIM
3aKa34yMKa IPOEKTA, pErIaMeHTaM, HCIOIb3YEMBIM B MEIULMHCKUX YUYPEXKICHHUIX, U TEM
pEeKOMEHIallusIM U HOpMAaTHUBHOM Oa3e, pa3paboTanHol 11 nHpopmaruzanuu JIITY.

B pabore paccmarpuBaeTcsi ONMCaHHE BBILIIEYKAa3aHHOW MpoOsieMbl, (opMabHas
MIOCTaHOBA 3a/la4yM U 1ieneil paboThl, onucaHie BEIOPAaHHOIO METOAA PELIEHHUS U MOJTYyYEeHHOIO B

pe3ysbTare NporpaMMHOTO MPOIYKTa.



1 Onucanne npodaembl

B nannoii pabore paccMaTpuBaeTcs mpobiemMa aBTOMAaTH3alMU TPOLECCOB B JIe4eOHO-
npopHIAKTHIECKOM YUPEKICHUH Ha mpumepe MeaunuHckoro neHtpa HI'Y. Cytbs mpobGiiemsbl
3aKJII0YaeTcsl B pa3paboTKe MPOrpaMMHOIO IpPOAYKTa, KOTOPbII Obl OJHOBPEMEHHO
YJIOBJIETBOPSUI TPEOOBAHUSAM 3aKa3uMKa IPOEKTA, PErJIaMEHTaM, UCIOJIb3YEMbIM B MEIULIMHCKUX
YUPSKACHUAK, M TEM pPEKOMEHJAIUsIM W HOpPMaTHUBHOM 0Oase, pa3pabOTaHHON JyIs
UHPOPMATU3AUN MEUIIMHCKUX YUPEKICHUH.

Co cropoHbI 3aKa3zuMKa HMMEKTCS TpeOOBaHMS aBTOMATH3UPOBATh IPOLECC OKa3aHMs
MEIMIUHCKONH MOMOIIM OT MOMEHTa MHHUIMALMU MNAalMeHTa, KOTJa OH BIIEPBbIE MPUXOIUT B
MEIMIMHCKOE YUPEKACHUE, U B PErHCTpaType Ha HEero 3aBOAUTCS amOylaTOpHas KapTa, U 10
TOYKH BBIXO0JIA, KOT/Ia MAIIMEHTa BBIMTUCHIBAIOT, U HA HETO OPOPMIISETCS CTaT. TAJIOH, KOTOPBIA
BIIOCJIE/ICTBUM HampasisieTcs B (HOHJI 00s3aTeNbHOr0 MEIUIIMHCKOro crpaxoBaHus. I[Tpuuém
HE00X0/MMO HE MPOCTO MOBTOPUTH (PYHKIMOHAN OOJIBIIMHCTBA COBPEMEHHBIX MEIMLMHCKUX
WHPOPMALIMOHHBIX CHUCTEM B paMKaxX JaHHOTO Mpolecca, HO M O0ECIeYUTh WHTETPALUIO
uHPOpPMALIMK O TMAlMeHTaX ¢ MH(OpMamueir o cTyaeHTax, 4ToObl MOXHO OBLIO B Oyaymiem
IPOBOJUTH PA3JIMYHbIE UCCIENOBAaHUA U JeJIaTh MEAMLIMHCKUE OTUETHI Ha OCHOBE PA3IMYHBIX
XapaKTepUCTHK, HAllpUMep, TaKUX KaK Kypc, yCIeBaeMOCTb, (aKyabTeT. BaxkHbIMM 3a7jauaMu B
JTAHHOM CIydae sSIBJISIOTCSL:

e VhpoctuTh paboTy MEAMLMHCKOrO IEpCcoHaja Mo paboTe ¢ JOKyMEHTauueH, a
MMEHHO OO0ECIEYNTh AaBTO3AIOJHEHHWE TEX WIM HWHBIX I0JIeH, HCIOIh30BaHUE
1abJIOHOB TIPH KX CO3JITaHUU U TIPOBEPKY opdorpaduu.

e OO0ecneunTh BO3MOXKHOCTh I1€4aTH OCHOBHOM MEIUIIMHCKOM JTIOKYMEHTAIWH.
Hanpuwmep, 4ToOBI KaKIBIH HOBBIM MPHEM Yy Bpada MOT OBITh NPEACTABICH B BHIE
OTAENBHOI0 JHMCTa OyMmMaru, M COOTBETCTBEHHO MOI' Obl OBITh MpPHUKpEIUIEH K
amMOynaTopHOil KapTe.

e OObecneunTh MEXaHU3MBI 110 pabOTe € IEKTPOHHON MEIUIIMHCKOM KapToOi MalueHTa

B pernamenrax perynmupyrommx padoTy MEIUIMHCKOTO IepcoHaja ¢ NalMeHTaMu
MOYKHO OOHApy>KUTh MHOKECTBO APYTHUX TPeOOBaHUI, KOTOpPbIE HEOOXOIMMO YYHUTHIBATH TPHU
pa3paboTKe CUCTEMBI:

e CymecTBYIOT OrpaHHUYEHUS 110 BpEMEHH Ha MPUEM MalueHTa y Bpada. Mmeercs psia
WHCTPYKIUH, KOTOPBIE OMUCHIBAIOT Kakasi HHPOPMAIUs JOKHA PETUCTPUPOBATHCS B
CTaTUCTMYECKOM TajloHe amOynaropHoro mnamueHta (dopma 025-12/y), B
MEIUIMHCKON KapTe amOynaTopHoro manueHTa (popma Ne 025/y-04), B KOHTPOIBHOI

KapTe aucraHcepHoro HaOmromenus. (popma Ne 030/y-04), B HampaBieHHH Ha



TOCHHUTAIM3AIMI0, BOCCTAaHOBHUTEIBHOE JICUeHHe, 00CIe0BaHNe, KOHCYJIbTALUIO

(dpopma Ne 057/y-04) u B qpyroi MeAUIIUMHCKOM JOKYMEHTALIHH.

e [lanumeHT momkeH ObITH HHPOPMUPOBAH 00 0OPAOOTKE €To MEePCOHATHHBIX TaHHBIX.

Kpome Toro cymectBytoT TpeOOBaHMsI CO CTOPOHBI CTaHIAPTOB B 00JacTu pa3zpaboTKu
MUC [6, 7, 8, 9], xoTopble TakXKe MODKHBI YYUTBIBATHCS IPU MOJTOTOBKE PELICHUS IS
MenuiuHckoro uenrpa HI'Y. K vum otHOCcATCS:!

e OOmue  TpeOOBaHMs,  pErVIAMEHTHPYIOUIME  CTPYKTYpPY  3JIEKTPOHHOM
nepcoHanbHOM MeaunuHckon 3anucu (O1IM3) u 2/IeKTpPOHHBIX MENULUHCKUX
apXH1BOB, 00ECIEYeHNEe UX COXPAaHHOCTH, HEU3MEHHOCTHU U JOCTOBEPHOCTH.

e TpeOGoBaHus K OpraHU3alMK NpPaB JAOCTYNA, K AIEKTPOHHON HU(POBOM MOIIHUCH,
K IEPCOHU(UIIUPYEMOCTH U K MOJIb30BaTENIbCKUM HHTepdericam DIIM3

e TpeOoBaHUs K CO3MAHUIO OYMa)KHOW KOIMH AIIEKTPOHHON aMOyJIaTOpHOW KapThl
(BAK) u OIIM3.

Ecnu npuHATP BO BHUMaHHUE TOT ()akT, YTO PHIHKE MEIULUHCKUX HH(MOPMalMOHHBIX
CHCTEM CYIIECTBYET MHOXECTBO Pa3aHUHBIX perreHuil (Tosbko B Poccuu mo manasiM APMUT
3apETUCTPUPOBAHBI  CBEAEHUS O 775 pasiMuHBIX IPOTrPaMMHBIX  IPOAYKTOB  JUIA
3apaBooxpaHenus [5]), To 3agaua apromaruzauuu JIITY cBogutcst k mpoOiiemMe BbIOOpA: MOUCK
TOTOBOI'O PELICHHUs UM XK€ CO3/IJaHHe COOCTBEHHOI'O PELICHUS C IIPUBJICYEHUEM CIIELUAIUCTOB B

chepe nHHOpPMAITMOHHBIX TEXHOJIOTUM.



2 TlocTtaHoBKa 3a1a4u U LeJH PadoThI

CoBMECTHO C HayyHbIM PYKOBOJWTEIEM U JIPYTMMHU YYaCTHUKAMHU MPOEKTA 10 JaHHOU

HpO6JIeM€ ObLIa IOCTAaBJICHA 3aga4a aBTOMATU3allMM OCHOBHBIX 3TaIlOB IIPOLIECCAa OKa3aHHA

MEAMIMHCKOW ToMoIIM B MeauiuHckoMm ueHtpe HI'Y: paboty peructpatypsl u mnpuéma

MnanyucHTa y Bpayda.

B pamkax moctaBiieHHOU 3a1aun ObUd cHOPMYITHPOBAHBI CISAYIONIUE LEH sl JaHHON

paboThI:
1. HccnenoBath 3aqady CO3aHUS MEAUIMHCKON HH(GOPMAIMOHHON CHCTEMBI.
2. Pemmts 3Ty 3amauy s MemunmHcKoro nentpa HI'Y — nedeGHO-podmiakTHIecKoro
yUpexaeHus: aMOyIaTOPHOTO TUIIA.
Jist TOCTWKEHHUsS JaHHBIX IIeNiell OBLJIO PEelIeHO HCIOJB30BaTh CIEAYIONINE METOBI:
0030p OTKPBITHIX U CIEUUATN3UPOBAHHBIX UCTOUYHUKOB O Inpobiiemax pazpaborku MUC u ux

BHeapenus B JIITY, pazpabotka npototuna MUC, nouck 1 aHamu3 rOTOBBIX PEUICHHUH B 00J1aCTH

MEIUIUHCKIX MH(POPMAITMOHHBIX TEXHOJIOTHH.

B pesynbrarte nepen aBTopoM pabOThI ObUIM MTOCTABIIEHBI CIEYIOLINE 3a/1a4u:
HccnenoBath 3amady pa3pabOTKU 3JIEKTPOHHOM PETUCTPaTyphl, cHOpMYIUpOBaTh
TpeOoBaHUS U pa3paboTaTh MOJAEIbL MPELEIECHTOB, IJl€ OTPAXKAIUCh Obl OCHOBHbIE
CyOBEKTbI B3aMMOACHUCTBYIOIIUE C CUCTEMON U IOCTYIHBIN UM (YHKLMOHAI.
CripoeKkTHpoBaTh apXUTEKTYypy BCEHl CHUCTEMBI B LEJIOM U BBIICIUTH APXUTEKTYPHO-
3HaYMMBbIE JJIEMEHTHI, Yy4YacTBYIOUIME B pealu3aluud (QyHKIHOHAIA 3JIEKTPOHHOM
pPETUCTPATYPHI.

Crnenatb 0030p HCIIONB3YEMBIX TEXHOJIOTUH Ui TMOCTpoeHus coBpemeHHo MUC,
UCCJIEI0BAaTh TEHCHIIMM U UCIIOJIb3YEMblE IPAKTHKHU B 3TOH cdepe.

PeannzoBaTh (QPyHKIIMOHA 3JIEKTPOHHON pErucTpaTyphl.

[TonroToBUTh MIOWIAAKY JUISL JalbHEHIIEro pa3BUTUS CHUCTEMBI, KaK CBOOOIHO

pacinpocTpaHdaeMoOro NporpaMMHOI0O oOecrieueHus.



3 Bbi0op noaxoaa k nocrpoenno MUC

CymiecTByeT HECKOJBKO TIOAXO0J0B K MOCTPOCHHIO WH(GOPMAIMOHHON CHUCTEMBI JUIS
MEAMLMHCKOTO YyupexaeHUs. OCHOBHBIMHU IOAXOAAMU SIBJISIFOTCS: IIOKYIIKA M BHEAPEHUE
MPOINPUETAPHON CHCTEMBI, UCIOJIb30BaHUE CBOOOIHO pactpocTpansemMoii MUC ¢ OTKpHITHIM

CXOJHBIM KOAOM H pa3pa60TKa COOCTBEHHOTO IMpOAYyKTa.

3.1 IMokynka nponpuerapuoiit MUC

Cpenu Bcex MPOJYKTOB, MpeIHAa3HAYEHHBIX JJIs aBTOMATHU3AlMK MPOLIECCOB B JEUEOHO-
MPOQUTAKTHICCKUX YUIPEKICHUSAX, & TAKIKE SBIISIONIUECS MPOMPHETAPHBIMA MOXHO BBIJICIUTH
crnenyromue HambOonee wusBectHbie cucteMbl: JJOKA+, Meamanor, Ilamuent, Kapenbckas
menuiHckas nadopmarmontas cucrema (KMHUC), IntelClinic, MGERM.

Hcxons w3 TOro, 4To MPOEKT SIBISIETCS HEKOMMEPYECKUM, U BBINOIHSIETCA CHIIAMU
CTYJEHTOB, TO JAaHHBIX MMOAXOJ HE ObLI B3AT 3a ocHOBY. O/HAKO, 32 BpeMs pabOThI B TIPOCKTE
yIanoch 03HaKOMHTHCS ¢ cuctemort JJOKA+ Ha ypoBHE MOIb30BaTels, UIsl TOTO YTOOBI OBLIO C
YeM CpaBHUBATH MPU MOKUCKE IPYroi CUCTEMBI U pH pa3paboTke cooctBennort MUC. Jlns aToro
y4yacTHUKaM TMpoekTa Obula oOpraHu3oBaHa OJKCKypcus B MHCTUTYT KIMHUYECKOH U
skcniepuMmeHTanbHo Meauumubl (MKOM), rne cucrema JOKA+ »skcmmyatupyercss yxe
HECKOJIBKO JIET.

3.2 HUcnoab3oBanue cBo0oaHO pacnpocTpansiemoii MUC

N3nauanbHO cucTemMa 3ayMbIBallach Kak CBOOOJHOE MporpaMMHoe oOecredyeHue ¢
OTKPBITBIM HUCXOJHBIM KOJIOM. [l03TOMYy MaHHBIH TMOJXOJ W3HAYAIBHO Ka3ajics Hamboliee
nepcrekTuBHBIM. K Hanbomnee u3ecTHeiM MUC, KOTOpEIE SIBISIFOTCS CBOOOIHBIM IPOTPaAaMMHBIM
obecrieuenneMm, ortHocarcs: OpenMRS, FreeMED, GNUmed, GNU Health, ClearHealth,
OpenEHR, ZEPRS, Hospital OS, Mirth, OSCAR McMaster, THIRRA, HOSXP, VistA.

3a Bpemsi paboOThl OblIa TPEANPUHATA TMOMBITKA amanTtaiuu cucreMbl OpenMRS k
3a/1a4aM TPOEKTa, a UMEHHO HEOOXOJIMMO OBLIO MCCIIEAOBATH apXUTEKTYPY, PyCU(DHIIMPOBATH,
U3MEHUTh U JOpaboTaTh MOJIb30BATEIbCKUN MHTEep(delic, a TakKe HEKOTOpble KOMIIOHEHTHI B
apxuTekType U 0aze naHHbIX. OHAKO B pe3ylnbTare OBLJIO MPHUHATO PEIIEHHE OCTAaBUTH ATOT
MOJIXOJI, TMOCKOJIBKY TPYJI03aTpaThl HA yKa3aHHBIC PaOOTHI MPEBBIMIAIHA JOIMYCTHMBIE CPOKH.
[TonpoGHOCTH 0030pa cUCTEMBI HAXOATCS B pasedie 4.

3.3 Pa3paGoTka coGCTBEHHOr0 MPOAYKTA

JlaHHBIN MOAXO0A MpeanoaaraeT pa3paboTKy U aHamu3 TpeOOBaHUI K CUCTEME Ha OCHOBE
OKHJAaHUH 3aKa34rKa M OTKPHITHIX HCTOYHHUKOB MOCBAMIEHHBIM TeMe pa3padotke MUC, a Takxke
MIPOSKTHPOBAHHUE APXHUTEKTYPHI U PEATU3aIINI0 COOTBETCTBYIONIEro (YHKIIMOHANA. B pe3ynbrare
OBLJIO MPUHATO pPEMICHHE HWCIOIL30BaTh JAaHHBIA MMOAXOJ W Pa3padaThiBaTh CBOW TPOAYKT, W

AaJIeC pa3BUBATh €T0 KaK OTPBITOC IPOTPAMMHOC obecrneucHue.



4 0630p cucrembl OpenMRS

Cucrema OpenMRS mnoctpoeHa Ha OCHOBE MHOTOCJIOHHOHN apXHTEKTYphl (pUCYHOK 1):
MOJIb30BATEIbCKUN HMHTEpQEHC, cloil OW3HEeC-TOTMKH U ClIoW  JaHHbIX. Kpome Toro
IIPElyCMOTPEH OTHEJIBHBIN CIOM [UIsi MOAYJIEH, MO3BOJISIIOIIMX BECTU HACTPOMKY CHCTEMBI U
n0paboTKy HeoOxoauMoro (yHKIMOHANA. 3a TEXHOJIIOTUYECKYI0 OCHOBY B3siTa Java Enterprise
Edition ¢ ucnonszoBanuem Spring Framework. Cucrema nmeer web-unTepdeiic: Ha KIMSHTCKON
CTOpoHe wHcmoinb3yercss Javascript m Oumbnuoreka jQuery. Ha cepBepHOW ke CTOpOHE S3BIK
nporpammuponBanus — java, CYBJl — MySQL, a B kauectBe OMOJMOTEKH Ui OOBEKTHO
pensiiMoHHOr0 0ToOpaxkeHus: ucnonb3yercss Hibernate. Kpome Toro cucrema mpemocTaBiisieT
REST API nnst paGoTel ¢ 00beKTaMU CHUCTEMBI: UIMEIOTCS CEPBHCHI Ha YPOBHE OHM3HEC-TOTMKH
I03BOJISAIOIINE PpabOTaTh C MOJIB30BATEISAM CUCTEMBI, TAIIMEHTAMH, BpadaMu.

Cuctrema OpenMRS sBnsercs cBOOOAHO  pPacHpPOCTPaHSIEMbIM  MPOIPAMMHBIM
o0ecreyeHHeM U UMEET OTKPBIThIA MCXOIHBIN KOJ: HA MOMEHT HalMCcaHUs JaHHOH paboThl ero

MOYKHO TIOJIYYHTh Ha CIICIYIOIEM JIEKTPOHHOM pecypcee https://source.openmrs.org/
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5 Texnousorum s paspadorkn MUC

MenunuHckie WHGOPMAIMOHHBIE CHUCTEMBI Je-(aKTO JOJDKHBI MOIJAEPKUBATH Web-
untepodeiic. [Tostomy coBpemennyto MUC umeeT CMBICI TPOEKTUPOBATh KaK Web-TIpUIIOKEHHE.
Jlis Takoro poja 3amad mupoko npumensiercs apxutekrypa MVC (Module-View-Controller).
Ha ceronnamHuii eHb HMMeEETCSs MHOXECTBO IIATGOPM peanu3ylolmUX JaHHBI IOAXOI.
Haubonee usBecTHble U3 HUX:

¢ Ruby on Rails

e Play Framework

e Apache Tapestry

e ASP.NET MVC

e Spring Framework MVC

e Cralils
Bce onm mpenocraBisitor Ooilee  MeHee CXOXKUH  (PyHKIHOHAI 1Sl pa3paboOTKU

nonHoueHHoro  MVC-npunoxenust.  OTnuMyaroTcs  OHM B~ OCHOBHOM  f3BIKAMU
nporpamMmmupoBanus: s Ruby on Rail — sro Ruby, mast ASP.NET MVC — C#, Spring
Framework MVC u Apache Tapestry — Java, Play Framework — Scala u Java, Grails — Groovy.
Hcxons u3 3TOro, MOXKHO 00OOIIMTH TEXHOJIOTMYECKHE ACIEKThl BBIMICYKA3aHHBIX ILIaT(opm,
KOTOpBIE, KOTOpPbIe HEOOXOIUMBI Ui pa3paboTku coBpemeHHo MUC:

e [llabnoHbl Web-cTpaHuIl Ha CepBEPHON CTOPOHE. BOJBIIMHCTBO COBPEMEHHBIX IIATPOPM
HOJ/IEP)KUBAIOT ~ MCIIOJIb30BaHME IIa0JIOHOB JJIsl  pa3palOTKU  MOJIb30BATEIbCKOTO
untepdeiica. OCHOBHas uJes 3aKIOYAeTCd B WX TMEPEUCIOIB30BAHUM ISl OBICTPOTO
CO3JIaHUsI HOBBIX 3JIEMEHTOB Ha ypoBHe View (npexactaBinenue B mozaean MVC) wu
JMHAMHYECKO reHepauun Web-ctpanun. s tuaTtgopM TMOAIEpKUBAIOIIUX CTEK
texHojoruii Java EE— ato java server pages, ans ASP.NET active server pages, aist
Grails - groovy server pages, mis Play Framework — »sto scala mia6moHsl.
COOTBETCTBEHHO BCE BBIIIEYKA3aHHbIE IUIAT(GOPMBI MMEIOT TakOM (PYHKLIHMOHAT B TOM
WIM NHOM BHJIE: IPUCYTCTBYIOT JIUIIb PA3IN4Us B CHHTaKCHUCE.

e Uurerpamnus ¢ copsemenHbiMi CYBJl. Bo3MOXXHOCTE pabOThI ¢ pENSIITUOHHBIME Oa3amMu
narsbix (PostgreSQL, MS SQL, MySQL, H2SQL u np.), a Takke ¢ NOSQL pemreHusimu
(MongoDB, OrientDB u np.).
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Wurterpannst ¢ o0mayHBIMU cepBHCAMH. BO3MOXXHOCTH pa3MecTHTh pa3zpadaTbiBacMoe
NpUJIOKeHrne B 00JaKe, BOCIOIB30BaBIINCEH cepBucamu PaaS. IIpumepamu MOTyT OBITH
Jelastic u Heroku — mis java-npunoskenuit, wian Microsoft Azure — s ASP.NET.
KommpoBanue. [linst  yckopeHue paboThl  WED-IPHIOKEHUS MOXKHO COXPAHSTh
pe3ynbTaThl paboThl Kak Ha KJIMEHTCKOW CTOPOHE, Tak M Ha cepBepHOl. CoBpeMeHHbIE
MVC-mnardopmbl moggepkuBaroT Takod Mmexanm3Mm. Ckaxem, mist ASP.NET — ato
peanu3yercs Mpy MOMOIIH aTPUOYTOB, yCTAHABIMBAIOIINX MTApaMETPhl XpaHSHUS K1Ia, a
s Play Framework — sto peanmsyercst uepe3 java-aHHOTAlMW, NMPHYEM JOCTYI K
3aKAIIMPOBAHHBIM JJAHHBIM BO3MOJKEH HerocpecTBeHHO uepe3 AP| mardopmsr.
ba3zoBbie aneMeHTHl 0e30macHOCTH Juis WED-IpUiIoKeHHsT Ha YpPOBHE ILIAT(QOPMBI:
9KpaHHPOBAaHHE CICIMAIBHBIX CHMBOJIOB IIpu pabore ¢  Web-cTpaHuuamy,
acCOLMUpPOBaHUE  KJI0Ya  0E30HacCHOCTH C  CECCHUSIMH  TOJb30BaTelned  Juis
HpeIOTBPAIICHUS] HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

Bo3MoxHOCTh KOH(PUTYpaluK MapIIpyTH3ALUK 3aIIPOCOB HAa Web-cepBep ¢ pasnenenuem
Ha POST u GET. Hanpumep, B Play Framework mis 3Toro oTienbHO HacTpauBaeTcs
KOH(UTYpaIlMOHHBIN (aiil, TJe SBHO YKa3bIBaeTCs IMyTh, BH][ 3alIPOCA U UCIOJIb3YEeMbIi

KOHTPOJLIED.
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6 IIporoTHn MeIMUUHCKOH HHPOPMAIMOHHOI CHCTEMBbI

B nannoii rmaBe OyayT paccMOTpeHbl (DyHKIIMOHAJIBHBIE TPeOOBaHMUS, MIPEIbIBIIEMBIC K
AIIEKTPOHHOM pErHCTpaType, apXUTEKTypa BCEH CHCTEMBI, JJIEMEHTHl O€30IacHOCTH H
H0JIb30BATEIbCKUN HHTEP(PENC CUCTEMBI.

6.1 ®yHKUHOHAIbHBIE TPEOOBAHMS K YJIEKTPOHHOM perucrparype

OCHOBHBIM NOJIL30BATEIEM CUCTEMBI SBISETCS MEAUIIMHCKUHN TIEpPCOHAN, OTBEYAIOIIUIT 32

paboty peructparypbl. Ha pucynke 2 u3oOpaxeHa auarpaMma MOJAETH MPELEACHTOB, T

0TOOpaxkaroTcsi OCHOBHBIE (DYHKIIMOHAIIbHBIE TPEOOBaHUS K 3JIEKTPOHHOM perucrparype.

nonyynTb
CNUCOK
nauueHToB

aBToOpU3oBaTbCA

MeAULMHCKUIA NepcoHan

nepcoHan perucTtpaTtypbl

BbinucaTtb
<<extend>> \ nauueHTa

-

foon

HaWTU NauneHTa

. pacneyaratb
3aperncTpupoBaTtb > TanoH

| >>
HOBOro nauuneHTa . <<include

S

<<include>=>

1
J/<<include>>

nonyyuTb
pacnucaHune Bpavda

3anucartb Ha
NpUEM K Bpavy

pacnevataTb
ambynaTtopHyo
kapTy

W . <<extend>> >

~
~

I
I
1
I
I
1
I

4 A
R <<extend>> <sinclude>>

5 OTMEHUTb NPUEM !
: !
\ . !

pacne4araTtb v <<include>=> o

N
pacnucaHue \lk LL/

U3MEHUTb
Bpems npuéma

OonoBecTUTb
nauueHTa

Sias <<include==>

Pucynok 2. OcHoBHBbIe NpeneeHThI B padoTe 3J1eKTPOHHON perncTparypsbl
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B 1uemom, Bce (QyHKUMOHANbHBIE TPeOOBAaHUS, MPEABABISIEMbIE K AJIEKTPOHHOU

pEerucTparype, MO>KHO pa3/IeIUTh Ha HECKOJIBKO KaTerOpHii:

Perucrpanmusi mnamueHToB. Perucrtpamus u XpaHeHHE TMEPCOHAIBHBIX JAHHBIX
oOcyxrnBaeMbIX manueHtoB. [louck rpaxaanuHa 10 wuaeHTUGUKATOpy (HOMEpY
CTYJIEHYECKOTr0, HOMEp IMOJIHca 00s3aTeTbHOT0 MEAUIIMHCKOTO CTPAXOBAHUS, U JAPYTHUE).
Y4er TbrOTHUKOB ¥ MHBAIUOB. ABTOMaTH3UPOBAHHOE BEICHUE PeecTpa JIbIOTHUKOB U
MHBAJIUJIOB, 3akperieHHbix 3a JIIIY. Bo3MoxHOCTH co3naHus amMOynaTOpPHOM KapThl,
uctopuu OoJie3HH, TalloHa aMOyJaTOpHOro manueHTa. BoO3MOXHOCTH BHECEHUS
JIOKYMEHTOB, Y0CTOBEPSAIOIINX JTUYHOCTb.

®yukuun neyatu. [leyars pacriucanus Bpada/ydyacTka Ha JIeHb C 3aIIUCSIMU MAI[EHTOB.
[leyaTh MEAMIIMHCKUX JOKYMEHTOB: CTATUCTUYECKHI TaJOH aMOYIaTOPHOTO IMAalMeHTa
(bopma 025-12/y), menuiimHCcKas KapTta amOysaTopHoro naiuenra (popma Ne 025/y-04),
TaJOH JUIsl TallMeHTa (HalOMMHAHKUE O BPEMEHH M MecTe Mpuéma), KOHTPOJbHAs KapTa
nmucnancepHoro Haomoaenus. (popma Ne 030/y-04), HampaBieHre Ha TOCIIUTAIU3AIUIO,
BOCCTAHOBHTEIILHOE JICUeHHE, oOcieroBaHue, KoHCyinbTanuio (popma Ne 057/y-04).
[Tewats nHDOPMHPOBAHHOTO corjacHsi Ha 00pabOTKY MEPCOHANBHBIX TaHHBIX. lledaTh
CIUCKa MAalMeHTOB HA YYacTOK WMJU K Bpady 3a HEKOTOPBIA MEpUOJl BpEeMEHU (ICHb,
HEJIEIIsI, MECSIIT).

Benenne pacnucaHusi Bpadeii. ABTOMATH3UPOBAHHOE BEJICHUE PACIHCAHUS PAOOTHI
Bpauell. 3amuch MAlUMEHTOB Ha MpHeMbl Bpada. [ 'mOkue (QyHKUMM HHIWBUIYaTbHOU
HACTPOMKM KaJeHIaps I KaxJIOH CIenHaabHOCTH Bpada. llommepka pa3iHdHBIX
CIPAaBOYHUKOB BHJIOB MpHeMa (TIEPBUYHBIN MTPHEM, TIOBTOPHBIN MPUEM, KOHCYIbTAIINA).
Berpoennas pyHKIMS CTaTHCTHYECKOTO ydeTa HHQPOpPMAIMM O HAMpaBUBIIEM Bpaue
(otanenenuu). Bo3MoKHOCTh aBTOMAaTU3MPOBAHHOTO MEPEHOCA paclHCcaHus (Halpumep, B
cirydae 0OJIe3HM Bpada) C COOTBETCTBYIOIIMM MEXaHU3MOM OITOBEIICHHUS MAI[MEHTOB.
IMopnep:xkka craTucTUYecKUX OT4YeTOB. CTaTUCTUKAa OOPATUBIIUXCS B PErHCTPATypPy
narueHToB. CTaTHCTHKA CHETAHHBIX 3amuceld HAa TPUEM, WX COOTHOIICHHE K
BBITMICAHHBIM TAI[UCHTaM. ABTOMAaTHYECKOE COCTABIICHUE OTYETHOCTHU IO BBITOJTHCHHIO
(byHKLIMY BpaueOHON JTOJKHOCTH.

Benenune caiita JIIIY. VYnjpanennoe ympaBieHue cailtoMm uepe3 Web-untepdeiic.
[TyGnukarust pa3Iu4yHbIX cTaTell, MaTepuanoB, HoBocTel. [lomnepxka RSS.
OnoBenenue manueHToB. OMOBEIICHUE O 3aITUCH MAIIMEHTA M0 3JIEKTPOHHOM MMOYTe U

IpY IOMOII OTHpaBieHust SMS.
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6.2 ApxuTekTypa

Kak yxe ObU10 CKa3aHO B riaBe 5, MeIUUIMHCKHE WH(OPMALMOHHBIE CUCTEMBI Jie-(PaKTo
JIOJDKHBI TTOJIepKuBaTh Web-unTepdeiic. B cBsi3u ¢ 3THM, peuieHo ObUIO MPOEKTHPOBATH
cucrtemy kak Web-npunoxenue. COOTBETCTBEHHO B OCHOBY Jeria apxutekrypa MVC, koropas
IIMPOKO MPUMEHATCS B TakWX 3ajadax. TexHoloruueckou miardopmoii seusercs Play
Framework — ¢peiiMBOpK, KOTOpBIH MpeAHa3HAYeH s pa3paboTKh WeED-pHuiokKeHuid,
00JaalouX BBICOKOM CTENEHBbI0 MacHITadMpyeMOCTH M HHTeporepabenbHOCTU. B Kayectse
CYB/Jl ucnonb3yercst PostgreSQL. S3piku mporpaMmupoBaHus Uisl peanu3anuu (GyHKInoHaIa
Ha CTOpOoHEe cepBepa — Java, Scala u wuHCTpyMeHTapuii I OOBEKTHO-PEIAIUHOHHOTO
otoOpaxenus: Ebean, a 1151 pa3paboTku KIMEHTCKOM CTOPOHBI — Javascript ¢ COOTBETCTBYIOIIUM
HabopoM coBpeMeHHBIX OmOmmorek: jQuery, Twitter Bootstrap. Ha pucynke 3 u3obpaxkeHa

APXUTEKTYypa MPUII0KEHUS.

Client

I " » Javascript
1. HTTP REQUEST 1 4. HTTP RESPONSE (JQuery, TWltter BOOtStra p)
Controller

Wom Pl Server

- Play Framework
Model View - Java
n + Scala
Ebean ORM
PostgreSQL

Pucynok 3. ApXuTeKTypa CHCTeMbI
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CTpyKTypa JaHHBIX JIEKTPOHHOU PErHCTpaTyphl Oa3upyeTcs Ha psiae OOBEKTOB C YPOBHS

KOTOPEIC IIPHU ITOMOIIIY MHCTPYMCHTAapPUA O6’beKTHO'pCJ'I5II_[I/IOHHOFO

OH3HEC-TIOTHKH IIPUIIOXKCHUA,

otoOpakeHus: Ebean mpeoOpa3oBbIBatOTCS B cxeMy 0asbl HaHHBIX. K TakuM 0OBEKTaM MOYKHO

OTHECTU IIEPCOHY, MalMeHTa, Bpaya, U KaneHaapb. Ha pucynke 4 mnpencraBieHa 4acTh

00BEKTHON MOJIENH.

Identi
IdentityDocType SRR
- +identityDogs + id : Long
+id: _..o:@ y +number : int
+identityDocTypeName : String +series : int
+ create(identityDocType : IdentityDocType) : void {ordered} +wholssue : String
+ delete(id : Long) : void +identityDocType + all) : List<IdentityDoc>
+get(id : Long) : IdentityDocType + create(identityDoc : IdentityDoc) : void
:void
Event
+id: Long
title : St
Hllekaling +identityDoc

+ allDay : Boolean
+ endsSameDay : Boolean

+ Event(title : String, start : Date, end : Date, allDay : Boolean)
+ findinDateRange(start : Date, end : Date) : List<Event>
+ findinDateRangeByDoc(start : Date, end : Date, doctorld : Long) : List<Event>

+ doctor

Doctor

+id: Long
+ officeNumber : int

+ patient

+ getDoctorTypeName() : String
+ allDoctors() : List<Doctor>

+ fioListByType(doctorTypeName : String) : List<String>

+ findByFulName(fullName : String) : Doctor
+ create(doctor : Doctor) : void

+ delete(id : Long) : void

+ get(id : Long) : Doctor

Person

+id: Long
+name : String

Patient

+surname : String

+medOrg : String
+insuranceNum : String

+ benefitCode : String
+snils : String

+ residenceAddress : String
+ currentAddress : String
+homePhone : String
+workPhone : String
+disable : String
+workPlace : String
+dependent : String

+ blood : String
+isAddressTheSame : Boolean

_u + patronymic : String

: List<Person=
+ create(person : Person) : void
+ delete(id : Long) : void

+ getFullName() : String

+ advancedSearch(fullName : String, number : int, series : int, birthday : Date) : Patient
+ findByFullName(fullName : String) : Patient

+ findByldentityDoc(number : int, series : int) : Patient

+ findByFullName AndBirthday(fullName : String, birthday : Date) : Patient

+ findByFullNameAndldentityDoc(fullName : String, number : int, Series : int) : Patient

+ gender

Gender

+id: Long
+ genderCode : Short

*

+ doctors

+dpctorType {ordered}

DoctorType

+id: Long
+ doctorTypeName : String

+ create(doctorType : DoctorType) : void
+ delete(id : Long) : void

/i MO/1eJ1M JIeKTPOHHOM perucTparypbl

(V)

Pucynok 4. Yactb 00beKTHO
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Ha pucynke 5 m300pa)keHO JBa OCHOBHBIX KOHTPOJUIEpPAa, OTBEYAMOIIHUX 3a padoTy ¢
NanUeHTaMM M paclucaHueM Bpaueld Ha YypoBHE OW3HEC-TOTHMKHA MOJIYJS AJIEKTPOHHOU

pEerucTparypsl.

Controller

1

CalendarController Lol

+ document() : Result

+ coupon(id : Long) : Result
+index() : Result

+ patients() : Result

+ patient(id : Long) : Result

+ document() : Result

- endsSameDay(start : Date, end : Date) : Boolean
+json(start: Long, end : Long, doctor id : Long): Result
+ calendar(doctorld : Long, patientld : Long) : Result

: Itglst LR‘e;ult it + doctor(id : Long) : Result
M + newPatient() : Result
+add() : Result

+ newPatientPage() : Result

+ deletePatient(id : Long) : Result

+ findPatient() : Result

+ findPatientPage() : Result

+ chooseDoctor(id : Long) : Result

+ doctorList(id : Long) : Result

+ newAppointment(patientld : Long) : Result

+ edit(id : Long) : Result

+ Update(id : Long) : Result
+ delete(id : Long) : Result
+ addByAjax() : Result
+move() : Result

+resize() : Result

+ doctorForm )
~ eventForm + patientForm + REGISTRY_HOME
Form<Event> Form<Doctor> Form<Patient> Result
<<bind>> : :<<b|nd>> : <<bind>>

ESEVRE : :<E->Doctor> :
] o 1<E->Patient>
; —NE! :
: Form !

Pucynok 5. OCHOBHBbIE KOHTPOJLJIEPHI 3JIEKTPOHHOI perucTparyphbl
PaccmoTpuM B3auMoIeCTBHE CUCTEMBI M MTOJIB30BATENS HA IPUMEPE MPELEICHTA 3alUCH
nanueHTa Ha nNpuéM K Bpady. g Toro ytoObl 3amucarh NAlMEHTa Ha MPUEM, BBOJUTCS €rO
damunus, UM M OTYECTBO. Ha OCHOBE 3TOr0 OH HAeHTU(UIMpyeTcs B cucreme. Jlanee
BbIOMpaETCs CIEMaTIbHOCTh Bpaya, MpearnoiaraeMas aata npuémMa i KOHKPEeTHbIH MeTMIIMHCKUNA

CIeUAITUCT (PUCYHOK 6).
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AT nasHan cTpaHuua Peructparypa & Aprém BopoHos ~

3anuck Ha Npuém

WBaHoe Wean VieaHosuy ﬁ 4 PaclumpeHHblit nonck

bl NaUyeHTLl

; CneumansHocTs Bpaua

Tepaneer [+]
Mpeanonaraeman aara npuéma
11.04.2013 -]
CeobogHbie Bpaun
Kowkapua Onsra MeTposta [~]
MauuneHTt Buibpars | Otmena

Weakos WsaH VeaHosiy
[Nara poxgenns: 19 axe 1978

Appec: 630124, Poccus, Hosocubupckaa
obnacTe, r. HoBocubupck, yn. Muporoea 2
121

Pucynok 6. 3anuch Ha npuéM K Bpavy

Jlanee npexanonaraercss MOJYyYUTh pacHUCaHHME Bpaua, AJii TOrO 4YTOOBI CAENaTh B HEM
HOBYIO 3amuch. [[s aTOoro Haxumaercs kHomka “BwiOpars”, mocne yero ¢opmupyercs AJAX-
3apoc U 3alycKaeTcs cienyrolmuid cueHapuii. KoHTpomiep, oTBewaromuii 3a 3amucu B
KaJeHJape Bpada, MOJy4yaeT 3alpoc, M WHUIHAIU3UPYET OOBEKTHYIO MOJENb IMPH IMTOMOIIN
00BEKTHO-PENIAIIMOHHOTO 0TOOpaXkeH st (pUCYHOK 7). B pe3ynbraTe Mbl MOTydaeM BCE COOBITHS
U3 KaJleHJaps YKa3aHHOTO Bpaua 3a HEeKOTOPHIH 1epro/ BpeMeHu. Jlanee ncrosb3yercs madioH,
KOTOPBbII 3apaHee OBbUI CO3/1aH Ha CEpBEPHOl CTOpOHE i TIpaduyeckoro OTOOpakeHUs
KaJIeHJaps, M 3allOJIHAETCS JaHHBIMU COOBITHSAMH. M yXe mocie 3Toro Ha CTOPOHY KIJIMEHTa
BO3Bparaercs pe3yabtar (pucyHok 8). [Tpumenenne AJAX mo3BOJISIET Ha KIIMEHTCKOW CTOPOHE
WHULIMUPOBATh JPYrMe CLEHApUU W B3aUMOJACICTBOBATH C CHUCTEMOW B TO BpeMs IOKa

BBITIOJIHACTCS JaHHAA OICpanus.

| browser || URL Routing | | : CalendarController | - Event | |calendarvhtmlvscala

I i
| |
1: GET() |
1.1 calendar(doctorld:Lonﬁatientldiong) - Result

1.1.1: findinDateRangeByDoc(start:Date, end:Date, dbctorld:Long) : List<Event>

1.1.2: render()

Q

1.1.3: HTML()

1 |

PucyHnok 7. Peanu3zauus npeueaeHTa 3aiMcH HA NPUEM K Bpady
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A nasxan cTpaHuLa Peructparypa & Aprém Boporos ~ -l
« » eroAH M He
Anp. 7 — 13 2013 ccm [T neve
3anuce Ha npuem Bc 417 Mu 4/8 Br4/9 Cp 4/10 Ur 411 MNr 4/12 C6 4/13
Coagatie HOBOTO NauenTa all-day
PABOTKE 7am =
3anucaHHble NaumeHTs!
Bce naupenrel gam ‘:""'”"
AmbynatopHan kapra =
9am
Pacnucakue spaua
1 SNOH 10am
11am
12pm =
MauneHt 1
Weanoe WeaH MeaHosuy 2pm =
[ara poxgenus: 19 axs 1978
3pm
Appec: 630124, Poccus, Hosocubupckaa
obnacte, r. Hosocubupck. yn. Miporosa 2. 4pm
121
5pm
6pm
7pm
Bpau
Kouwkapi+a Onbra Metposka 8pm
CneunanbHocTk: Tepanest 9om Il
10pm

Pucynok 8. Pacnucanue Bpaua
Bcé ocramnbHOe B3aMMOJEUCTBHUE IIOJL30BATENS M CHCTEMBI BLITTISIIUT AHAJIOTUYHO:
ACMHXPOHHBIE 3aMpOChl, B3aUMOJICUCTBUE KOHTPOJJIEPOB, OOBEKTHONH MOJENIU U MIA0JIOHOB Ha

CEpBEpPHOI CTOPOHE.
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6.3 DieMeHTHI 0€30IACHOCTH

I'maBHBIM mnpuHIMIOM npu pazpabotke mnpororuna MUC cuuransoch oOecnedeHue

KOH(bI/II[eHI_II/IaJ'II)HOCTI/I. MO,I[GJ'IB YI'pO3 BKJIKOYACT B cebs Bce IIUPOKO HU3BECTHBIC YA3BUMOCTHU

web-npunoxennii. OCHOBHBIMH W3 HHUX SBISIOTCS: MekcaiToBblii ckpuntuar (Cross Site

Scripting, XSS), moanenka mexxcaiiToBbix 3ampocos (Cross Site Request Forgery, CSRF) u SQL-

HNHBCKIHH.

B cucreme IMPUMEHEHBI CICAYIOIIUEC MCPbI IPEAOCTOPONKHOCTU IJIA obOecrieyeHus

3aIIUTHI OT BBIILIEIIEPEUYUCICHHBIX YIPO3:

N

1.

2.

3.

s 60ps0Ob1 ¢ SQL-uHBEKIMSIME BCe 3ampochl B 0a3e JaHHBIX BBIOJHSIOTCS Yepes
napaMeTpu30BaHHbIE 3alpOChl, a HE 4Yepe3 IMPOCTyI KOHKaTeHaluio. B kauecTBe
npuMepa MOXET CIYXUTh BBIOOpKAa NAalMeHTa II0 HOMEpPY W Cepuu JOKyMEHTa
YIOCTOBEPSIONIETO JIMYHOCTh: Ha pHCYHKe 9 WCHONB3YIOTCS TapaMeTpsl  IMpU
COCTaBIJICHUH 3aI1pOCa, a He KOHKAaTEeHAIUsl CTPOKH Sql ¥ apryMeHTOB MeTOAA.

public static Patient findByIdentityDoc(int number, int series) {
String sql = "select * from patient -
left join identity_doc on patient.identity _doc_id = identity_doc.id
where number=:number and series=:series”;
SqlQuery sqlQuery = Ebean.createSqlQuery(sql)
.setParameter("number”, number)
.setParameter(“series”, series);

Pucynok 9. IlapamerpusoBannblii SQL-3anpoc

Jns  GoppObI € MEXKCAaHTOBBIM  CKPUIITUHIOM  HCIIOJIB3YeTCA  SKpaHUPOBaHME
cneucumBosioB HTML, koTopoe aBTOMaTHYECKH MPOUCXOIMUT KOrjga padoTaeT MOAYJb
Play Framework, oTBeuaroruii 3a paboTy 1radsioHamMu Scala Ha cepBepHOI CTOPOHE.

s OopbOBl C MOJAENKONM MEXKCAWTOBBIX 3alpOCOB HCIIONB3YETCS MEXaHU3M, IpH
KOTOPOM C KaXJI0W ceccrel Moib30BaTessl acCOLMUPYETCsl TOTOIHUTENbHBINA CeKPETHBIN
KJII0Y, TpeJAHa3HAYeHHBIM M BBIIOJHEHUs 3ampocoB. B pamkax pa3paboTaHHOTO
HOPOTOTHIA 3TOT KJIFOY MPEJCTABISAET CTPOKY JJIMHHON B 64 cuMBOja 3amu(poBaHHYIO
npu nomou kpunrocucreMbl AES. Kpome toro, mnatgopma Play Framework umeer

API 115 reHepanu Takux KiIto4ei.
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6.4 Tloan3oBaTejbCcKHii HHTEpPeiic

ITockonbKy cuctema InpejcTaBisieT coOoi web-NpuilokeHue, To BCE B3auMoJeicTBre
nojb30BaTened ¢ HeHW ocyuecTsiserca dvepe3 web-Opaysep. B 3aBucumoctu ot ponu
MOJIb30BATENsl CHCTEMa IPEIOCTaBIsIeT COOTBETCTBYIOIIMHK Tpaduueckuit uHtepdeiic. Touka
BXOJIa B CHCTEMY IOKa3zaHa Ha pucyHke 10 — 31ecs monap30BaTeno HEOOX0IMMO BBECTH JIOTHH U
napoisib. Kpome Toro, naHHas web-cTpaHuIla MO3BOJIAET MOJYYUTh JOCTYI K UCXOAHOMY KOAY

IPOCKTA, €ro OIMKCAHUIO U pa3zey ¢ KOHTaKTaMH pa3padoT4ukoB (pucynku 11 u 12).

[nasHas cTpaHnua O npoexTe KoHTaKThl

Vima nonb3osartensa ﬂospo noXxanoBathb
B MeAULMHCKYI UH(OPMALIMOHHYIO
cuctemy HI'Y

[F] 3anoMHUTL MEHS I'Iomou.;b

BoiTn

Mapons

© HoBOCHOMPCKMIA rOCYAAPCTBEHHBI ) 13. Bce npasa 3alMLLEHbI

Pucynox 10. Web-cTpanuna nns aBropusanuu B cucreme

masHaa cTpaHuUa O npoexTe KOHTaKTb!

O npoekre

MpoekT 6bin MHUUMMpoBaH B HoBocubupckom rocyaapcTeeHHoM yHuBepcuteTe B 2011 rogy u nsHadanbHo
onpeaenancsa kak HEKOMMepYeCcKuil: Npeanonaranoch co3gaHne NPorpaMMHOro NPOAYKTa B paMKax apXuTekTypbl
web-npunoxeHnii Ha OCHOBE COBPEMEHHbIX TEXHOMOrNA N CBOBOAHO pacnpocTpaHAEeMoro NnporpamMMHoro
obecnevyeHus.

Llenbto npoekTa SBNSNOCH CO34aHUE COBPEMEHHON MHPOPMALIMOHHOM CUCTEMBI ANS MeAULMHCKOro LeHTpa HIY ¢
YKMOHOM Ha WHTErpaLuio ¢ pasnuuHbIMM yYebHBIMU NpoLeccamu.

WcxogHbiv kogd: source

© HoBOCHBMPCKMIA rOCYAaPCTBEHHbIN 2013. Bce npasa 3alHLLEHbI.

Pucynok 11. Onucanue npoexkrta
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ImasHas cTpaHuua O npoekte KoHTakThbI

KoHTakThI

YuyacTHUKM NpoekTa:

2 ApTém BopoHoB 2 NeHuc WyMKoB
PaspaboTumnk Paspabotunk
voronov54@gmail.com dnsshum@gmail.com
© HOBOCHOMPCKMIA 1o Bce npasa 3alwmieHb!

PucyHnok 12. KontakTsl pa3padoT4yukoB
[lepconany perucrtpaTyppl IOClI€ AaBTOPU3aLMU B CHCTEME CTAHOBATCSA JOCTYIEH
COOTBETCTBYIONIMI (YHKIIMOHAT: HAa pucyHke 13 mpezacraBieHa Web-cTpaHuIla, riae MOXHO
BECTH MOWCK MalueHTa mo (Gamuinu, UMEeHU U oTdecTBy. s ymoOcTBa moinb3oBarens Oblia
peay30BaHa aBTOINOJCTAHOBKA B CTPOKY IOMCKAa Ha OCHOBE 3aperMCTPUPOBAHHBIX B CHCTEME
MalrueHToB (PUCYHOK 14), 1uisi MOSIBICHUS TOJICKa3KH HY)KHO Ha4yaTh BBOJUTH JIaHHBIC.

A nasHas cTpaHuua Pernctpartypa A ApTém BopoHos ¥

3anuco Ha Npuém
3anuce Ha NpuéM
Co3aaHue HOBOFO NaLyeHTa
ﬁ 4 PaciumpeHHbIi nouck
3anucaHHble NauueHTsl
Bce nauyueHTsl
AMBYnaTopHas kapTa

Pacnuncanue spaya

Pucynok 13. Ilouck manueHrta



A NaBHas cTpaHuua Pernctpatypa

3anuce Ha Npuém

Co3aaHne HOBOroO NauyeHTa

WBaHOB

3anncaHHble nauneHTs
Bce nauueHTs!
AMBYnaTopHas kapTa

Pacnucanue spaya

PI/IcyHOK 14. ABTo3anoJiHeHue CTPOKHU IIOUCKA U3 0a3mbl JAHHbIX

3anucb Ha Npuém

WeaHoB VsaH NBaHoBIY

ﬁ 4 PaciumpeHHblil nouck

& ApTém BopoHoB ~
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Kpome Toro, B cucreMe peanin3oBaH paclIMPEHHBIN MOUCK MAIMEHTA, MPEANOIararoIfi

HCIIOJIb30BAHUC APYIUX XAPAKTCPHUCTHUK. B TeKymefI BCPCHHU CUCTCMbBI — OTO JaTa POKIACHUA,

HOMEp M CepHsi JOKYMEHTA yJOCTOBEPSIOIIEro JHUHOCTh (pucynku 15 u 16).

A NaBHas cTpanuua Pernctpatypa

3anucb Ha Npuém

Co3faHne HOBOro NauueHTa

MBaHOB ViBaH VBaHOBUY

3anucaHHble NauueHTs
Bce nauueHTs!
AMBYnaTopHas kapTa
Pacnucadne spaya

Mn

20

27

BT

21
28

[ata poxaeHna

3anuco Ha Npuém

ﬁ 4 PaclmpeHHbIi Nouck

Pucynok 15. PaciuupeHHbIii MOMCK 10 1aTe POXKIEHUS

& ApTém BopoHoB ~
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A naBHas cTpaHuLa Pernctpatypa A ApTém BopoHos ¥

3anucb Ha Npuém
3anuch Ha NpUeEM

Co3iaHne HOBOro nauueHTa

ViBaHoB VBaH VBaHoBUY ﬁ 4 PaciumpeHHbIi nouck
3anncaHHbIe NauneHTs [ara poxaeHua
Bce nauyueHTsl 08.05.2013
AMBYnaTopHas kapTa Howmep
Pacnucanme Bpaya

6653

Cepua

141241

Pucynok 16. PaciimmpeHHbIi OMCK 10 HOMEPY M CEpUH
B npunoxxenun A npuBOJATCS PUCYHKH C OCTaIbHBIMU 3JEMEHTAMU I10JIb30BATEIBCKOIO
uHTepdeiica 3IeKTPOHHOW perucTpaTypbl: paboTa € paclUCaHMEM Bpayda, perucTpauus

NanuMcHTOB U UX 3aIlMCh Ha HpI/IéM, IIPpOCMOTP HAa3HAYCHHBIX HpI/IéMOB, [I€4aThb TaJIOHA.
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3AK/IIOYEHUE

B xoze paGoThl ObLIM JOCTUTHYTHI CIEAYIOUINE PE3yIbTATHIL:

1. Beu1 mpousBeneH 0030p MPEIMETHONW 00JACTH, KOTOPBIM BKIIIOUACT B c€0s pe3ybTaThl
uccienoBanus 3anaun pazpadotrku MUC mnsa JIIIY u cymecTByrOnmx MoaxoaoB K e
pewenuto. IlogpoOHocTu 0630pa HaxonaTcs B riaBax 1 u 3. Takxke B pamkax o03opa
npeaMeTHol obmactu Obuta uccnenoBana cucremMa OpenMRS. Pesynbrarel HaxonsaTcs B
riase 4.

2. Ha ocHoBe pe3ynbTaToB HMCCIEIOBAHUS MPEIMETHON o0siacTh M TpeOOBaHMN 3aKa3uMKa
ObulM copMyIHpOBaHbl TpeOOBaHUS K cUcTeMe: B paszene 6.1 mpeacTaBieH OCHOBHOU
(GYHKIMOHAJ 3JIE€KTPOHHOU PETUCTPATYPHI.

3. BetM  MpOBEICHBI MCCIENOBAHUS TEXHOJOTWH, HEOOXOMUMBIX Ui  CO3JAHHS
COBPEMEHHOM HWH(POPMALMOHHOM CHCTEMBI Il MEAMLIMHCKOro YyupexiaeHus. B
pe3ynbraTe Oblna BbiOpaHa miuaTdopma Play Framework mns peanuzanuu mpototuna
MUC. Onucanue pe3ynbTaToB UCCIEIOBAHUS IPUBOJIUTCS B TJ1aBe 5.

4. Bbpima crnpoeKkTUpoBaHa apxuTekTypa Ha ocHoBe MVC u peann3oBaH (yHKIHOHAT
JJIEKTPOHHOW PpEerucTpaTypbl BEICHMs pacHUcaHus Bpaued, paboThl C MNalMEHTaMH
(peructpanus, 3anuch Ha NpUEM K Bpady, HNOUCK IO HJIEHTU(DUKATOPY, XpaHEHHE
NEePCOHANBHBIX AaHHBIX), GyHKIMHK redatu. [lonpobHOe onrcaHne HaXOIUTCS B pa3Jiene
6.2.

5. beima pazpaboraHa Monenb yrpo3 U OBbUIM HPUHATHL MEPbl MPEJOCTOPONKHOCTH IS
o0ecreyeHns 3alIUThl OT OCHOBHBIX YA3BUMOCTEH web-TpuiokeHui: MexcalTOBBIH
ckpuntuHr (Cross Site Scripting, XSS), noanenka mexcaiToBbix 3anpocoB (Cross Site
Request Forgery, CSRF) u SQL-unbekuuu. [lonpo6Hoctr HaxoasTcs B pasaene 6.3.

6. Bbu1 cipoekTupoBaH M pa3paboTaH MOJIb30BATENBbCKUN HHTEpdEic Ha OCHOBE OMOINOTEK
Twitter Bootstrap n jQuery. Onucanue nmpuBOAMUTCS B IyaBe 6.4, MpUIOKEHUU A, a
TaKkxe B pazuene 6.3.

7. bpuia pemeHa 3ajaya MOATOTOBKU IUIOMIAAKU JUI JAJbHEWIIETO pPa3BUTHUS CUCTEMBI:
MOCKOJIBKY IPOEKT BBIMOJHAJCS B paMKax MOAX0Aa IO pa3paboTke CBOOOJHOIO
IPOTPaMMHOT0 O00ECIEeUYeHUsl, TO HCXOAHBIM KOJ| MOJIYYEHHOTO TPHIOKEHHUS ObLI
pasmenieH B penozutopun GitHub u naxoautcs B myOamuHom poctyne. [lanmbHeiimee
pa3BUTHE TMPOAYKTa Takke OyIeT MNpoUCXOAUTh Ha 0a3ze JTOro cepBHca:

https://github.com/Artem\oronov/mis nsu.

Pesynprathl gaHHON paboThl ObUIM  MpEJICTaBI€Hbl Ha HAYYHO-CTYJCHUYECKOU
koHpepentmu MHCK-2013 B cexuun MHpOpMamoHHble TEXHOJIOTUH, B Pe3yjbTaTe KOTOPOH

aBTOp paboTHI mosryuwn aumiom 2 crernenu [10].


https://github.com/ArtemVoronov/mis_nsu

MNEPEYEHD YCJOBHBIX OBO3HAYEHUI

Tadanua 1. OG6o3HaueHus U oNpeaeTeHust

Tepmun Ornucanue
MUC MenunuHckas nHGOPMAIIMOHHAS CHCTEMa
JIITY JleueOHO-TTpOPHITAKTHYECKOE YUPEIKICHUE
APMUT Acconuanus pa3BUTUS METUITMHCKUX HH(POPMAIIMOHHBIX TEXHOJIOTHI
oP DJIeKTpOHHAs perucTparypa

CMO CrpaxoBasi MEAMLIMHCKAsl OpraHu3alus

SMS Short Message Service. TexHoNOrusi, TMO3BOJSIONIAs OCYIIECTBIISAThH
npuéM M Tepenayy KOPOTKHX TEKCTOBBIX COOOIIEHUH C IOMOUIBIO
coroBoro Tenedona. K HacTosmemy BpeMEHH BXOIUT B CTaHIApPTHI
COTOBOM CBSI3H.

OUb OnekTpoHHass  uctopus  Oone3nu. MHdopmalmoHHas  cucrema,
npenHa3HauYeHHasl Ui BEICHUS, XPAHEHUS Ha 3JIEKTPOHHBIX HOCUTEIAX,
MOMCKa M BBIJAYU 110 MHPOPMALMOHHBIM 3aIipocaM (B TOM YHUCIIE U IO
AJIEKTPOHHBIM KaHajaM CBSI3U) IEPCOHAIbHBIX MEIULIMHCKUX 3aIUCel

DAK DnexTpoHHas aMOyIaTopHas Kapra

[IM3 [lepconanbHas MeaunuHCKas 3anuchk. JloOasg 3amuch, caenaHHas
KOHKPETHBIM MEIUIIMHCKUM PAOOTHUKOM B OTHOIICHHUH KOHKPETHOTO
nalreHTa

OIIM3 DNeKTpOHHAss  TMEepCOoHaJbHAs ~ MEOWIMHCKas  3amucu.  J[roOas
MEPCOHANIbHASI MEIUIIMHCKAsl 3alHiCh, COXPAHEHHAas Ha 3JIEKTPOHHOM
HocuTene. [loHsiTue 37eKTpOHHAs NMEepPCOHANbHAST MEIMLIMHCKAs 3aMHCh
COOTBETCTBYET MexayHapoaHomy tepmuny EHR - Electronic Health
Record [7].

OMA ONEKTPOHHBIM MEIUIIMHCKUNA apXUB. JJIEKTPOHHOE XPAHWIHILE JTAHHBIX,
comepxkamiee OIIM3 wu gpyrume HaOopbl JaHHBIX M I[POrpaMM
(xmaccuuKaToOpsl M CIIPABOYHUKH, CIIMCKH MAIIIEHTOB M COTPYIHUKOB,
CpeicTBa HaBUTAIlMM, IIOMCKA, BU3YaJIM3allUM, WHTEPIPETAIHH,
npoBepku 1ienoctHocty u DI, pacnewarku I1IM3 u ap.).

MVC Module-View-Controller.  Apxurektypa  MOZAEIb-TIpeACTaBICHHE-

KOHTpOJIIEP, LTUPOKO MPUMEHSIEMast IpU pa3paboTKe Web-TpUIoKeHu .
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Ipunoxenue A. DjieMeHTHI M0JIb30BaTEJILCKOT0 HHTEPdeiica

Tnaskan crpannya | Peructparypa

3anuck Ha npuém

CoagaHie HOBOrO nauyeHTa

3anucaHHbie NaumMeHTs!
Bce naumenTsl
AmbynaropHan kapra

Pacnucanue Bpaua

A naexan crpaHuya Peructparypa

L
3anuck Ha npuém

Cosganue HOBOrO nauyieHTa

3anucaHHbie NaumMeHTsl
Bce naumenTsl
AmbynaropHan kapra

Pacnucakue spaua

MauuneHT

Weakos WsaH VeaHosiy
[Nara poxaenns: 19 axe 1978

Appec: 630124, Poccua, Hosocubupckaa
obnacte, r. Hosocubupck, yn. Muporosa 2
121

2 Aprém BopoHos ~

Hacrpoitkin

Co3paHune HOBOro nauneHTa Momouyk

Bttt

MepcoHantHbie 4aHHbie CrpaxoBka 1 NbroTel KoHtaktHaa nHopmauma MecTo pabotsl
AZpec NOCTOAHHOD MeCTa KUTensCTea
paiioH, HaceneHHIA MyHKT, yNuua, 40M, KOpyc, KBapTupa
[£] Aapeca cosnaaator

Aspec peructpayum no mecty npebuisaHna

TenedoH aomaluHuit

Tenedon paboumit

Hazag Otmena

Pucynok A.l. Perucrpanusi HOBOro nanueHTa

A& Aprém BopoHos ~

3anucb Ha Npuém

MBaHoe Wean MeaHosuy i + PaciunpeHHsiii nonck

CneunantHocTs Bpaya

Tepanest ]zl

Mpeanonaraeman aata npuéma
11.04.2013 -]
CeobogHble Bpaun

Kowkapuxa Onbra Metpoena E

Bribpars Otmena

Pucynok A.2. 3anuch Ha puém K Bpauy
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A naeuan cTpaHuLa Peructparypa & Aprém Boporos ~ =
</ » eroa Anp. 7 13 2013 Mecny [T Aev
b Ha NPHEM Bc 417 Mu 4/8 Br4/9 Cp 4/10 Ur4/11 MNr 4/12 C6 4/13
0r0 NayveHTa all-day
7am -
CaHHLIE NauNeHTsl
8am 8:00 - 9:00
ANbe moniEs 1 =
wmBynaropHan kapra e
Pacnucakue spaua
10am
11am
12pm =
MauwneHt 1pit
WeaHoe Vean Veanosuy 2pm E
[Nara poxgenns: 19 axe 1978
3pm
Appec: 630124, Poccus, Hosocubupckaa
obnacte, r. Hosocubupck. yn. Muporosa 2 4pm
121
5pm
6pm
7pm
Bpau
Kouwkapita Onbra Metposta 8pm
CneumanbHocTb: Tepaneet 9om Il
10pm

PucyHnok A.3. Pabora ¢ pacnucaHuem Bpaya

3anucb Ha npuém Ne1

Hauano: 11 anp 2013 08:00
Okonuanue: 11 anp 2013 09:00
Kabuuer Ne 12

Bpau

Kowkaputa Onera MMetposHa
CneunanbHocTk: Tepanest
MauneHT

Meanos MeaH Meanosny
Nara poxaeuun: 19 aus 1978

Aapec: 630124, Poccns, k obnacts, r. H
Muporosa 2, 121

(N

Pucynok A.4. 3aperncTpupoBaHHbIii IPHEM K Bpady



