O6Lw,ecTBO C OrPAHUYEHHON OTBETCTBEHHOCTLIO
«M.C.Kopn» (OO0 «M.C.Kopnn»)

MporpaMMmHbIM MOAYAD
«CyoTpakumoHHas adrnorpadouma ¢ CO2»

PYKOBOACTBO MO 3KCMNAYATALLMM

© 2026 OO0 «M.C.Kopm»




PyKOBO,CI,CTBO no aKcnayatauuum

COOEPXAHHE

o - 1= =Y L] o] [T 3
I R o - 1 T LT T Ut 3
1.2 TexXHONOTUA PABPADOTKM ...cceeeeriiiiirneeiiiiienniiiiiensisstiesnsssesstessssssssssssssssssnnssssssssnsenes 4
1.3 TeXHUUECKUE TPEOOBAHMA ..cceuueerrreennnieerrennnneerernsseeesrennsssssssensssssssssnsssssssnnssssssssnnsnes 4

2 TopAAOK PABOTbI OMEPATOPA ..ureerreerrenerraneranerescrascenssensernserasesnse D

2.1 3aNYCK MPOTPAMMDI ..ceuuiieeiraecienerasisrsssissssrssssssssrssisrssssssstssssssssssssssssssssssssssssssssannss 5
2.2 BXOS B CYCTEMY .uureeirenirencraesirassrsnssrsssrssssrssssssssrssssrasssssssrsssssssssssssrssssssssssssssnsssanses 5
2.3 Pab0Ta B MPOTrPAMME .....cceeeuereerrrennneerrennsseeseensssessssnssssssssnnssssssansssssssssnssssssssnnssssses 6
2.3.1 CO3A3HME UCCNECOO0BAHMA ...curenrenrenrenrencencssssssessessassessessessessassassassessassassassassanss 6
2.3.2 Pa60TA B OKHE CHEMKM . uuuuuiiiiiiiiisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 8
2.3.3 PexXum uudposoi cybTpakumoHHou aHrmorpadum (DSA) c CO; ................... 8
2.3.4 Pab0Ta C UB0OPAMKEHMAMM ....cceeeeeeeenniiiiiiinieennnnsssseessnneesnnssssssssssssssssnssnsssnsns 10
2.4 3aBEPLUIECHUE UCCNCOOBAHMS ..cceuuireeiiresiransirnssissssrassrssssrsssssssssssssrasssssssssssssssssassssnes 11

3  33BEPLUEHUE PABOTDI.c.ceuurerrenrranrencrenrencraneansencrnsencsnnsescsnsaneens 12



PyKOBO,CI,CTBO no aKcnayatauuum

1 BBEJAEHHUE

B aTOM pasgene onucbiBaeTcA HaszHadyeHWe nporpammHoro moaynsa « CybTpakuymoH-
Haa aHrnorpadms ¢ CO2», BXxoaAwmiA B cocTaB nporpammHoro obecneyeHma APM onepa-

Topa «AT/1AC» (MO AT/NIAC) n TexHunyeckune TpeboBaHMa aAns ero GyHKUMOHUPOBAHMA.

1.1 HASHAYEHHE

MporpammHbii mogynb «CybTpakumoHHas aHruorpadua c CO2» npegHasHayeH ana

bOpMMPOBAHUA PEHTTEHOBCKUX M306pakKeHuin cocynos, npu kKotopom CO; ncnonb3lyercs
B KauecTBe KOHTPACTHOro BellecTBa.

O6nactb NpumeHeHua: MeaunumHa, PeHTreHo1oruA.

OcHoBHble ¢yHKUMM MO AT/IAC c moaynem «CybTpakunoHHaa aHrnorpadma c CO2»:

® [O/ly4eHMe CNUCKa HasHauyeHHbIX uccnegoBaHuii (Worklist) n3 BHewHMX cuctem;
® perucTpauma naumMeHToB M AobaBneHMe HOBbIX UCCNen0BaHUIA BPYYHYIO;

® MOWUCK AaHHbIX NAUMEHTOB M UCCNen0BaHUN;

e ynpaBneHve obopyAoBaHMEM B NpoLEecce NogroTOBKU M BbIMONHEHUA CbEMKMY;
® noay4yeHne nsobparkeHui;

o OyHKUMA undpoBo cybTpaKUMOoHHOM aHrnorpadum (DSA), rae B KauecTBe KOHTPACT-
Horo Bewectsa ucnonbayerca COy;

e OTNpaBKa pe3y/abTaToOB UCCAEAOBAHUIN HA CcepBep XPaHEHMA MeAUUMHCKMX M306parke-
HUI;

® XpaHeHWe U306parKeHni (Npu OTCYTCTBUKN CBA3U C CEPBEPOM);

e eyaTb M306paXKeHU, B TOM YMC/IEe HA MEAUUMHCKMX NPUHTEpPAX;

® CO3JaHMe CTAaTUCTUYECKMX OTYETOB;

® KOHTpOJsib paboTocnocobHoCcTM 060OpyAOBaHMUS;

® KOHTPO/Ib NPOBEAEHUA UCCNEA0BAHUIN B PEXKUME PeasibHOr0 BPEMEHM.
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PyKOBO,CI,CTBO no aKcnayatauuum

1.2 TEXHOJIOTUA PASPABOTKH

e A3bIk nporpammupoBanHma: CH#, JavaScript.

1.3 TEXHUYECKHUE TPEBOBAHNUA

MapameTpbl CUCTEMHbIX TPebOBaHWN:

onepaunoHHas cuctema: He HMKe Alt Linux 11;
onepaTuBHaa NamATb — He meHee 8 'b;

06bem ANCKOBOro xpaHuauuwa — He meHee 500 b;
4acToTa LEeHTpanbHOro npoueccopa — He meHee 1,8 [Ty,

CKOPOCTb CEeTeBOWM KapTbl — He meHee 100 M6wuT/c.



PyKOBO,CI,CTBO no aKcnayatauuum

2 NMOPAAOK PABOTbI OIIEPATOPA
2.1 3AIIYCK MPOI'PAMMDbI

3anycK Nporpammbl OCYLLECTBNAETCA Ha*KaTMeM NeBOM KNaBULIW MbIWW NO APAbIKY
@
A5 Ha pabouem cTosne. Mocne 3arpy3kmM Nporpammbl Ha 3KpaHe MOHUTOPA OTObpPa3nUTCS

OKHO «Bxop, B cuctemy».

2.2 BX04 B CUCTEMY

Mocne 3arpyskn Nporpammbl Ha 3KpPaHe MOHUTOpPA OTOobpa3nTca OKHO «Bxop B cu-
ctemy» (PucyHok 1), B KOTopom HeobxogMmo BBECTM MMSA NO/Ib30BATENA: S€ U NapOo/ib:
medprom, nocsie Yero HaxkaTb Ha KHOMKy Boutu.

PucyHok 1 — Bxop B cuctemy

B pe3synbTaTe 3arpysku gaHHbIX Ha 3KpaHe NosBUTCS OKHO «PaboTa c KypHanom» (Pu-
CYHOK 2).

CtpaHmuya 5u13 12



PykoBopacTBo no akcnayatauum

Noxanutian 6asa

XKypHan + /AoGasute Q, Mokasars GunbTPsl ~

Ha3saue UCCTenoBaHMs Mon fatapoxpenun  iduccneqosaky.  Howep kaprsl KonuvecTso wiobpaxenui  Jata uccnegosanvs [
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patient03 M 26.02.2025 3 7 26.02.2025 16:31

patient02

Beerocrpok:6  MokaskiBath o 20 CTpok peAbyILian CTpariUs  CTpakMua | Cneaywollan CTpaHWLz @ Moxasath npesbio

PucyHok 2 — PaboTa ¢ xypHanom

2.3 PABOTA B IIPOI'PAMME

2.3.1CO3JAHHUE UCCIIEAOBAHUA

Mepen Tem Kak co3aaTb UCCNeA0BaHNE HEOBX0AMMO UAEHTUPUUMPOBATL NaLMeHTa

M HAalWTU O HEeM 3aMnuCb B XKYpPHase, ecau OHa ecTb. /1A 3TOro HeobXoAMMO HaXKaTb Ha

4+ [Ao6asurs
KHOMKY - Mocne yero oTKpoeTca okHO «MoucK u cosgaHue» (PucyHok 3), B KO-

TOpPOM HeO6XO,D,MMO BBECTU U3BECTHbIE anM6yTbI AnAa nouncka.

MoWck M CoRAaHME

PucyHok 3 — lNownck n cosganuve

Kak npaBuio, AOCTAaTOMHO YyKas3aTb pamuauvio naumeHTa. [na yTOYHEHMA Mowucka
MOXHO YKa3aTb MMA, NON UK AATY PoXKaeHua. Ona Havyana noncka HeobxoAMMO HaxKaTb



PykoBopacTBo no akcnayatauum

Ha KHOMKY m Mporpamma BblAaCcT NepevyeHb COBMNaAEHUM No YKazaHHbIM paHee no-
MCKOBbIM AaHHbIM. [lanee HeobxoamMmo BbIOpaTh HaioeHHoe coBMnadeHve, BbiopaTb Mccneno-

=} MpucynuTs K MccnegosaHmio
BaHMe U HaXaTb Ha KHOMKY

[na oTMeHbl NOUCKA, U YTOObI BEPHYTLCA B XKYPHA/ A0CTAaTOMHO 3aKPbITb OKHO, Ha*KaB
Ha KHOMKY .
Ecan naumeHT paHee He 6bl 3apernCTpUpPOBaH, TO ANA €ro perncTpauum Heobxo-

+ 706
OANMO HaXXaTb Ha KHOMKY B XXYpHase, B OTKpbiBWEMCA OKHe «[lloucK n cospga-

HMe» HeobXOAMMO KaTb Ha KHOMKY , @ 3aTem - . Jdanee Heobxogumo
3aM0/IHUTb KapTo4Ky naumeHTa (PucyHok 4).

MoKck 1 coagaHmne

=¥ MPUCTYNIUTE K MCCNEACBAHWID COXPaHHTE U 3aKPHTE COXPaHWTL U A063BUTE HOBOTG NaUWEHTa

PucyHok 4 — Peructpaums nauuHeTa

Heobs3aTenbHO 3an0/IHATL BCe NOASA, BNOCAEACTBUM B KAPTOUKE NaupeHTa MOXHO by-
AeT nobasBuTb BCO HeobxoamMmyo MHGOPMaLMIO, HO TOIbKO A0 Tex Nop, NoKa uccaenosa-
HWe He byaeT 3aBeplleHo 1 onybInKoBaHo.

lpu 3aronHeHUU KapmoYku rayueHma Heobxo0uMo y4umbsigams credyroujue mpebo-
8aHUs U peKkomeHdauuu:

* [Tone ®amunus sierissemcsi obsi3amernbHbIM 01151 3arofIHEHUS;

« [one ama poxAeHusi pekoMeHOyemcsi 3arosIHSIMb, MOCKOMbKY Mpu yCcmaHoeKe rna-
pamMempoe8 3KCro3uLuU y4yumbI8aemcs eo3pacm nayueHma.

OnAa 3aBeplieHMAa perucTpaumm naumeHTa HeobXOAMMO HaXKaTb Ha  KHOMKY

CoxpaHuThb W 3aKphITh

YT06bl NPUCTYNUTb CpPas3y e K UcCNeaoBaHUO B nosie BbibpaTb uccnepoBaHue
HayHMTE BBOAWTb Ha3BaHWe uccneaoBaHMA. MOABUTCA BbiNagatoWMii CMMCOK, B KOTOPOM
cneayet BblbpaTb UcCcen0BaHMeE.

Mocne NPUCBOEHUA MaUMEHTYy HOBOFO WUCC/eAO0BaHWA HeobXxoauMmo MepenTu Heno-

=» MpucrynuTs K MccneoBaHNio

CPeaCTBEHHO K BbIMOJIHEHUIO UCC/1eA0BaHMA, HaXKaB Ha KHOMKY _ B xyp-
Ha/e NoABUTCA HOBOE MCC/iefloBaHMe CO CTaTycom «Ha3HayeHO», a Ha 3KpaHe aBTOMaTu-
YeCKn oTobPa3nUTCA OKHO CbEMKMW.

CtpaHnua 7 13 12



PykoBopacTBo no akcnayatauum

2.3.2PABOTA B OKHE CbEMKH

Ha pucyHke 5 npeacTtaBneHo onvMcaHue OCHOBHBIX KHOMOK Y MHOUKATOPOB.

AHOHVUMHBIA NaymeHT 16.02.2026 11:29 0.01
H- 0.0001

Pykwu, cocyab!
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PucyHok 5 — OkHO paboTbl ¢ nsobpaxeHnsamm

1 - HpopmaumoHHaa obnacTb (AaHHble O nauueHTe)

2 - Belbop AlP

3 - Bbibop pexxmma HacTponkM napameTpoB 3KCMO3uUMM (aBTO, BPYUHYHO)
4 - Bblbop pexvma peHTreHockonuu (HenpepbiBHas, nmnynbcHas, RoadMap)
5 - Bbibop pexuma peHTreHorpadmm (0AUHOYHAas, cepuinHas, cyoTpakums)
6 - KHOMKa BKMOYEHMs1 NasepHoro LeHTpaTopa

7 - KHonku BbIBopa pa3mepa paboyero nons geTekropa

8 - iHdopmauuoHHOe norne ¢ nHgvkaTopamMu COCTOSIHUA annapata

9 - KHornka cbpoca Tanvepa akcnosvuum

10 - ManvnynsaTop noBopoTa U30bpakeHus

11 - ManvnynsaTopbl perynmpoBKY LUTOPOK BUPTYaribHOro KonnMmartopa
12 - Knorkn o6paboTkn nonyyveHHbIX n3obpaxeHnin u paboTbl C HAMK

13 - KHorku Bbl3oBa npourpbiBaTens, MEHIO HAaCTPOEK U BCTPOEHHOW CrpaBKu

2.3.3PEXXUM LIU®POBOW CYBTPAKIIMOHHONW AHTUOTPA®HU (DSA) C
CO:



PykoBopacTBo no akcnayatauum

[aHHbIA peXxum UCNob3yeTca TONbKO Npu paboTe ¢ MHOrOKagpoBbIMU M306parKeH -
AMU, NONYYEHHbIMWU C NPUMEHEHMEM KOHTPACTUPOBAHMA.

MO APM no3BosisieT npocmatpmBaTb M30b6parkeHne, Ha KOTOPOM pasnuyHble ¢a3bl
NPOXOXAEHNA KOHTPACcTa oTobpaKatoTcA OAHOBPEMEHHO HA OAHOM CTaTMYHOM M306pa-
XeHuun. B pesynbrate B 061acTM MHTepeca oTobparkaerca COCyauCTbIA PUCYHOK, MAKCU-
Ma/IbHO 3aMOJIHEHHbIA KOHTPACTOM.

Mpu dopMUpPOBaHMUM M306pPaXKEHNA C MAKCMMaNbHbIM KOHTPACTUPOBAaHNEM M3BJIEKa-
€TCA U3 Ka*KAOro Kagpa YKa3aHHOro AuanasoHa Y4acTOK, MaKCMMa/ibHO 3anO/IHEHHbIN
KOHTPACTOM, 3aTeEM CYMMMUPYET Nosly4eHHble Kagpbl. B pesynbTraTe 06paboTKM yKasaHHOTo
AnanasoHa B pe3ynbTupylollee M30bpaxkeHne byayT BKAOYEHbI NUKCENN, COOTBETCTBYIO-
WMe MaKCMManbHOW ONTUYECKOM MIOTHOCTU ANA KOHTPACTHOrO areHTa Ha OCHoBe Moaa
MNY MUHUMANbHOM ONTUYECKOW NAOTHOCTM A5 areHTa Ha OCHOBe yriekmcnoro rasa (COy).

Ona Bbibopa AaHHOro pexmma Heobxoanmo:

1. BbIbpaTb AP «Cepaue u cocyabi»;

2. BblbpaTb NnapameTpbl cbeMkn «padua cybTpauma CO2»;
3. BbI6paTb NPOLEHT BblYMTAHUA MACKMY;
4

MPOU3BECTU CbEMKY KOHTPaCTUPOBAHHOro cocyaa Ana GoOpMUPOBaHMUA MACKM.
B obnactm npocmotpa byaetr otobparkaTbCs NOCAEAHWI Kagp NOAYYEHHOTO
n3obparkeHus.

AHOHMMHBLIA NaymenT 18.02.2026 13:49
H-
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PucyHok 6 — Pexxum DSA ¢ CO:2
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PyKOBO,CI,CTBO no aKcnayatauuum

2.3.4PABOTA C U3OBPA’KEHUAMHU

B pe3ynbTaTte CbEMKM NoNy4eHHOe n3obpaxkeHne byaet otobparkeHo B ob6nacTm npo-
cMoTpa Ha moHuTope APM, nsobpaxkeHme npoxoaut npenobpaboTky BCTPOEHHbIMU NPO-
rPaMMHbIMU GUNBbTPaMUN. PeKypcmBHbIM GUABLTP C aganTauyen K ABuMKeHuto cpabatbiBaeT
B MOMEHT NONYYEHUA M306paKeHUs M nepes ero BbIBOAOM Ha 3KpaH. PunbTpbl Npenob-
pPaboTKM yCTpaHAT apTedaKTbl ABUKEHMA, MONYYEHHbIE BO BPEMA CbEMKM, YCTPAHAIOT ap-
TedaKTbl OT MeTanna, NogYEPKUBAIOT Kpas,

Ona noctobpaboTkm n3obparkeHnit, oTtobparkeHHbIX B 06/1aCTM NPOCMOTPA, UCNO/b-
3yeTcs NaHe/lb MHCTPYMEHTOB PaboTbl CO CHUMKaMMU.

AHOHWMHBIA NauueHT 16.02.2026 11:29
H-

|
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PucyHok 7 — IHCTpyMeHTbl 06paboTkun nsobpaxeHui

OTobparkeHne usobpaxkeHusa: 4tobbl 3epKasbHO 0TOBPa3uTb M306paxKeHne no Bep-
TUKAZIN HAaXKMUTE Ha KHOMKY m [na 3epKkanbHOro otobpaxkeHna M3obparkeHns no ropu-

30HTA/IN HA*KMMUTE Ha KHOMKY . Bo3BpaT M306paxKeHna B UCXOAHOE COCTOSIHWUE OCy-
LLEeCTBNAETCA NOBTOPHbIM HaXaTUEM Ha COOTBETCTBYIOLLYIO KHOMKY.

UHBepcua M306pa)KEHVIF|: ANA nepekntoyvyeHna mexkay pexmwmamm I'IO3MTVIB/HeFaTMB

MCMNO/Ib3yeTCA KHOMKa . YCTaHOBNEHHbIN peXum byaeT NPUMEHSTLCA NpU NpocMmoTpe
cneayrollero nsobparkeHus, a TakKe Npu oTobparkeHnn n3obparkeHus B pexknme peasib-
HOrO BPEMEHU NPU BbINOJHEHUN CHEMKMW.



PyKOBO,CI,CTBO no aKcnayatauuum

HaCTpOﬁKa KOHﬁTHOCTM U APKOCTU: ANA perynamposkn APKOCTU U KOHTPACTHOCTHU

Ha*kKMWUTE Ha KHOMKY . CnpaBa oT n3obparkeHna NosBUTCA WKana (rMctorpamma), Koto-
pan COOTBETCTBYET NOJIHOMY AMaNa3oHy NAOTHOCTEN M30bparkeHnA. Ha Hel pacnoioxeHbl
NON3YHKW, NPU MOMOLLM KOTOPbIX MOYHO HAaCTPOUTb APKOCTb U KOHTPACTHOCTb. BepxHui n
HUMXHWIA NMON3YHKM 33a4at0T rPaHuLbl AMana3oHa oTobpaykaemblx nAoTHocTen. CpegHui
NON3YHOK MO3BOJIAET PEryAMPOBaTb COOTHOLIEHWE APKOCTM M KOHTPACTHOCTM BHYTPU 3a-
AAHHOro AMana3oHa ONTUYECKUX NAOTHOCTEMN.

HaHeceHue rpaduyeckmMx aHHOTaLMIi: Nporpamma no3sonser AobasnATb rpadpuye-
CKMe aHHOTAUMM Ha COXPaHEHHble M30bpakeHun, a TaKKe Ha KMBOoe U30bparkeHne, nony-
Yaemoe B pe3y/ibTaTe BbIMO/IHEHUS PeHTreHocKonuu. OnAa nepexoga B MeHto paboThbl ¢ rpa-

2
bUYECKMMM aHHOTAUMAMM CneayeT HaxKkaTb KHOMKY . B pesynbTaTe packpoetcs Aonon-
HUTENbHasA NaHeNb MHCTPYMEHTOB

OTmeHa npeobpa3oBaHunii: A1A OTMeEHbI Bcex NpeobpasoBaHU HaXKMUTE HA KHOMKY

lNporpamma no3BonAeT OTMEHATb npeo6pa303aHMﬂ M306pa)'l'(EHMFI, ecan ncenegosa-
HMWe He 3aBepLleHo.

2.4 3ABEPHIEHHUE UCCIIEJOBAHHUA

I'Iepe,u, 3aBepuwueHnem nuccinenoBaHuA y6e,£I,VITer B OTCYTCTBUUN HE3aBEPLUEHHDbIX MPO-

LLeCCoB peaaKTUPOBaHMA M300paXKEHUA U COXPAaHEHMA NONYYEHHbIX M300paxKeHui. Ona
3aBepLUEHMA TEKYLLEro UCCAeA0BaHMA U BO3BPATa K KYPHaNy UCCNeAO0BaHUIA HAa*KMUTE Ha

F
KHOMKY , PacnoNOXEeHHY0 BBEpPXY C/ieBa PAAOM C AaHHBIMU O MaLMUeHTe.

o OKOHYaHUKU MccnenoBaHUA ero HeO6XOﬂ,MMO 3aBepwunTb. 14 TOro 4yTObbI 3aBep-

WUTb MCCNeaoBaHME HeobXOoAMMO HaKaTb Ha KHOMKY , B OKHe paboThbl ¢
n3obpaxkeHnamu. Mpu 3aBepLIEHMM - UCCNeA0BAHME NOJyYaeT cTaTyc «3aBeplueHo». MNo-
NlyYeHHble n30bpakeHna aBTOMATUMYECKWU OTNPABAAIOTCA A/1A XPaHEHUA Ha cepBep.

CtpaHnuya 11 m3 12
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3 3ABEPHIEHUME PABOTDI

3aBeplueHne paboTbl C NPOrPaMmon BbINOJIHAETCA M3 FNaBHOIO MeHI nporpammebl (Pu-

CYHOK 8). YTobbl ero oTKpbITb HEOOXOAMMO HarKaTb Ha 3HAYOK 2}

16.11.2023 11:15

Hactpoiikn
Otuertsl

Buiiiti
Konuuecrso nsobpaxeH

Mepesanyctuts

Boikniounts

PucyHok 8 — [naBHOe MeHIo Nporpammbl

[nAa BbIXoga M3 NPOrpaMmmMbl UM ANA CMEHbl NONb30BaTeNA cneayeT BblOpaTb MYHKT
MeHt0 BbIATH, nocne yero noaTBepAuTb genctene. 18 BbiXxoga U3 NPOrpaMmmbl U BbIKIKO-
yeHnAa APM HyXHO BbibpaTb NYHKT BbIKAOYNTD.

B pe3ynbraTe BbIXOg4a U3 NPOrpammbl NMPOU3ONAET 3aBepLUEHME BCEX UCCNen0BaHWUM,
npoBeAEHHbIX B NnocieaHem paboyem ceaHce: NosiydeHHble U3obparkeHus byayT aBToma-

TUYECKN COXPaHEHbl M OTNpaB/eHbl Ha cepsep. MpM OTCYTCTBMM CBA3M C CEpBEPOM M306-
pakeHusa ByayT cCOXpaHeHbl 0KaNAbHO.



