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N3ob6perenne OTHOCHTCSA K OONAcCTH MEIWIMHBI W TIPEJOCTABISIET MEIWIIMHCKOE TEpaleBTUYECKOE
ycrpoiictBo (100) st KOHTpoONS W JedeHus 3a0oseBaHWS HaueHToB. YcrpoictBo (100) comepxut
6nok (102) BBOma, matumku (104a-n), 6mox (106) ympasnenus, 61ok (112) reHepatopa CHrHAIOB M
COeMHUTENBbHOE cpencTBO. biok (102) BBoga MpUHMMAET 1O MEHBIIEH Mepe OMHU BXOAHBIC TaHHBIC
oT nonp3oBarens. Jatuuku (104a-n) KOHTPONHPYIOT 3apaHee 3aJaHHBIC MapaMeTphl, CBS3aHHBIE CO
30POBBbEM HALMEHTA, U TEHEPUPYIOT CUTHAJIBI OOHAPYKEHHSI HA OCHOBE KOHTPOJIMPYEMBIX ITapaMeTPOB.
Bbrnoxk (106) ympasieHust BRIOHpaeT MporpaMMy Ha OCHOBE BXOJHBIX JAHHBIX U CUTHAJIOB OOHAPYKCHHS.
Brok (112) reHeparopa CHUTHaJIOB TEHEPUPYET TEPANCBTUUYCCKUA CHTHAI C 3apaHee 3alaHHBIMU
3HAQUEHUSIMH 110 MEHbIIIEH Mepe OJHOTO U3 AJIEKTPHYECKOrO HANpsDKEHMs, TOKa M YacTOTHl Ha OCHOBE
BBIOpaHHOW TporpaMMBl JIsI OOEcCTedeHusl JieueHHWs 3a00JIeBaHMs, COOTBETCTBYIOIIETO BHIOpaHHOU
porpamMme.
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PCT/IB2020/055292

MEIUIHHCKOE TEPAIEBTHYECKOE YCTPOHUCTBO

OBJIACTb TEXHUKH
Hacrosiiee n3o0peTeHne B eJoM OTHOCUTCS K 00JaCTH MEIUIIMHCKUX YCTPOWUCTB |, B
YaCTHOCTH, K MEOUIMHCKOMY TepareBTUUYeCKOMY YCTPOWMCTBY ISl KOHTPOJS W JIEUEHUS

3a00J1eBaHNI MALIUEHTOB.

ONPEAEJIEHUE TEPMHUHOB

B HacrosieM ONMUCaHWM CIENYIOIHUE TEPMHUHBI, KaK MPABHIJIO, UMEIOT MPUBEIECHHOE
HIDKE 3HAYCHHE, 32 MCKJIOYEHHEM CIIy4aeB, KOrJa KOHTEKCT, B KOTOPOM OHH HCIIOJIB3YIOTCS,
YKa3bIBAET HA HHOE.

DnekTpoKaparorpaMmma (Electrocardiogram, ECG) - BripaskeHue
«nekTpokapauorpammar, win «IKI», B 3TOM JOKYMEHTE OTHOCHUTCSI K JTUArHOCTUYECKOMY
UHCTPYMEHTY, KOTOPBIH HCIIONB3YeTCs Ul OLEHKH AJIEKTPUYECKUX M MBIIIEYHBIX (DYHKIUIT
cepaua, 4ToObl y3HaTh, HOPMAJIBHO JIU OHO paboTaeT.

DoTomeTu3IMorpaMma (Photoplethysmogram, PPG) - Beipakenue
«¢porornerusmorpammay, uik «PI1», B 3TOM 1OKyMEHTe OTHOCUTCS K NMIPOCTON ONTHYECKOMH
METOINKE, KOTOpasi HCIIONB3YeTCs Il OOHAapy:KeHHs OOBEMHBIX H3MEHEHHH KpOBH B
nepudepruIeckoM KpOBOOOPAIIEHUH.

SpO2 — Breipakenue «SpO2» o3Ha4YaeT HACHIICHUE KUCIOPOIOM MepudpepudecKux
KalwuUIIPOB M B 3TOM JOKYMEHTE OTHOCHUTCSl K OLIGHKE KOJMYECTBA KUCJIOpOAa B KPOBH.
Bbonee KOHKPETHO, 3TO MPOLEHT HACHIIIEHHOTO KHUCJIOPOAOM TI'€MOITIOOMHA OTHOCHUTEIBHO
o0IIero KoJMuecTBa reMOMIOONHA B KPOBH (HACBILIEHHOTO M HEHACBILIEHHOTO KHCJIOPOIOM
reMornioOnHa).

Hepubpmmsauus — BeipaxkeHue «ae¢uOpminsinus» B 3TOM JOKYMEHTE OTHOCHTCS K
METONy, HCHOJb3YEMOMY B HEOTJIO)KHONH MEAMLMHCKOW TOMOIIM JJIs1 MNPEKpalleHUs
¢ubpmwsiunn  cepAna € TOMOLIBIO  KOHTPOJHUPYEMOTO  3JIEKTPUYECKOTO  paspsiia,
MIO3BOJISFOLIETO BOCCTAHOBHTD HOPMAJIbHBIN PUTM.

UpeckokHasi anekrpoctumyssitusi HepBoB / TENS / snexkTpoCTUMYNSIUS MBI

(Transcutaneous Electrical Nerve Stimulation / TENS / Electrical muscle stimulation) —
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BripaskeHuss «4upeckokHas 3NeKTpocTUMyisanus HepBoB», «TENS» u snextpocTumymsius
MBIl B 5TOM AOKYMEHTE OTHOCATCS K JICUEHMIO, KOTOPOE€ BKJIIOYAET IMOoAady HeOOJNBbIINX
ANEKTPUUYECKUX MMITYJIbCOB Yepe3 JJIEKTPOAbL, INPUKPEIUIEHHblE K KOX€ 4YeJOoBeKa, JJIs
CTUMYJIILIUY HEPBOB B TEPANIEBTUYECKUX LIEJISX.

Wnrepdepenunonnas teparmuss (IFT, Interferential Therapy) — Breipaxkenue
«uHTepdepeHuuonHas tepanus», win «IFT» B 5TOM AOKyMEHTE OTHOCHUTCS K THIY
AJIEKTPOTEPAIHH, B KOTOPOH MCIONB3YIOTCS SIEKTPHUECKUE TOKU JUISl CTUMYJISILIUN TKaHEH ¢
1eJIbI0 o0JIerdeHus: OOJH, YMEHBLICHUsT OTeKa U 00eCnieYeHnst MHOTUX APYTHX MPEUMYIIECTB
IUIS1 3TOPOBBSL.

Anexrpomuorpadus (Electromyography, EMG) — Beipaxkenue «anekrpoMuorpadusy,
wm «OMI», B 3TOM JOKYMEHTE OTHOCHTCSI K JHArHOCTUYECKOMY MEIHIIMHCKOMY METONY
OLIEHKH W 3aITUCH 3JIEKTPUYECKON aKTHBHOCTH, MPOU3BOIUMON CKEJIETHBIMH MBIIIIIAMU.

ONEeKTPOAKYyNyHKTYpa — BpIpaskeHHE «3JIEKTPOAKyNMyHKTypa» B 3TOM JIOKYMEHTE
OTHOCUTCSI K ()OPME aKyIyHKTYPBI, IIPH KOTOPOH CJAOBIN 3JIEKTPUYECKUH TOK MPOIYCKAIOT
MEKAy MapaMyu aKyMyHKTYPHBIX WIJI, KOTOPbIE BCTABIISIOTCS B ONPEAETICHHbIE TOYKU Ha TeJle,
IS JTIedeHus1 OO U BOCCTAHOBJICHHS 370POBbSI M XOPOLIETO CAMOYYBCTBHSI.

ITonb3oBarens — BelpaxkeHne «mojb30BaTeNb» B 3TOM JHOKYMEHTE OTHOCHUTCS K JIMLLY,
KOTOpOE YIIPaBIseT MEIUIMHCKUM TEPareBTUYECKUM YCTPOHCTBOM COIVIACHO HACTOSIIEMY
n3oOperenmto. [Tonmp3oBarenb MOXKeT OBITh MALIMEHTOM, JIULOM, OCYLIECTBISIIOLINM YXOA 3a

NannueHTOM, MCIHUITMHCKHM pa6OTHI/IKOM WJIA BPpaiOM.

HNPEANNOCBLIKHA CO3JAHUA N30BPETEHUA

HNudopmanus o npennochuikax co3aaHusi n300peTeHus, MpUBeeHHAs HUKe, KacaeTcs
HACTOSALIETO H300peTeHus, HO He O0s3aTelbHO SBJSIETCS MPEOIIEeCTBYIOLINM YpPOBHEM
TEXHHUKH JIJIs1 H300pEeTeHUsI.

B Hacrosiiiee BpeMsi B MEIULIMHE HCIIOJIB3YETCsl IIMPOKUNM CHEKTP TePANeBTUYECKUX
YCTpOMCTB. DTH TepameBTHUECKHE YCTPOHCTBA B OCHOBHOM HCIIOJB3YIOT 3JIEKTPUYECKHUE
MOJIsA, SJICKTPOMArHUTHBIC MOJIA U MATHUTHBIC TTIOJIA AJIS JICHCHHS OINPEACTICHHBIX 3a6OHeBaHHﬁ
u paCCTpOfICTB. MarautHoe moje — 3TO MarHUTHas CHJIa, HUCXOoHsdAImas OT MarHuTra.
DNEeKTPOMAarHUTHOE TMOJie CO3[AaeTCsl MPH IMPOXOKIACHUH HJIEKTPUYECKOr0 TOKa uepes
katymky. Korma mepeMeHHbI TOK MPOXOIUT 4Yepe3 KaTyLIKy, CO3[aeTcsl AMHAMHYECKOe

MarHuTHoe tone. Cuila MarHUTHOIO TIOJi IPOMOPLMOHAJbHA MPOMYLIEHHOMY TOKY.



DNEeKTPOMarHUTHOE IOJI€ OTHOCUTCA K JUHAMMYECKOMY MAarHUTHOMY IIOJIKO, KOTOpOe
COAEPXKUT KaK OJJIEKTPUYECKOe, TaK U MarHuTHoe 1moje. BakHbIM mnapameTpom,
VCTIONIB3YEMBIM ISl XaPAKTEPUCTUKH DJIEKTPOMATHUTHON BOJIHBI, SIBIISIETCS] YHCIIO KOJeOaHuit
WIM YacToTa KoNeOaHWH OSJIeKTPOMArHUTHOH OHEPruy, KOTOpas OTHOCHTCS K YHCIY
KoJie0aHMH U BBIPAXKAETCS B TepLaX WM LUKJIAX B CEKYHIY.

OTH TepaneBTUYECKHE YCTPOWMCTBA OOBIMHO COMEpPIKAT BJIEKTPOAbI JJIST U3JIY4EHUS
DNIEKTPUYECKUX U 3JIEKTPOMArHUTHBIX BOJH. YacTH Tena mMauueHTa MOIBEPrarTCs
BO3NECUCTBUI0  OTUX  M3JIy4eHUH, dTOOBI  OOecreuuTh  OBICTPOE  BBI3ZIOPOBIICHUE.
OOmen3BecTHO, YTO 3JEKTPUYECKHE M 3JIEKTPOMATHUTHBIC BOJHBI MOTYT IPOU3BOIUTH
OnaronpusiTHele Ononorndeckue 3¢pdextol. Hanpumep, snekTpoTepanus, 3aKI0YAONIIAsICS B
BO3/CHCTBUM Ha TEJO 4YeJIOBEKa JJIEKTPUYECKUMM BOJHAMM, MCIIONb3YeTCsl AN CHATUSA
MBIIIEYHbIX CIAa3MOB, BOCCTAHOBJECHHUS MBI W TepeoOydarmei 3JIeKTPOCTUMYIISLUH
MBIIIL, TPEAOTBPALICHUS U 3aMENICHHUsT TUC(PYHKINOHAIBHON arpoduu, YCUIIEHNSI MECTHOTO
KpOBOOOpAIeHUs, TMONAEP)KAHUS W  YBEJIMYEHHMs JUAla3OHa JBIDKCHUS, JICUSHHs
XPOHMYECKOH M HeKynupyemMod  Oomu,  MOCIEONepalioHHOW  ocTpoil  Oouw,
MOCTTPABMAaTHYECKON OCTPOH OONIM, HEMENJIEHHOH MMOCIEONePALMOHHON CTUMYJISILIMHA MBI
IUI TIPENOTBPALEHUs BEHO3HOrO TPoMOO03a, 3aKUBJIEHHUS paH U JOCTABKH JIEKapCTB.
ITonoGHBIM 00pa30oM 3J€KTPOMArHUTHAS TEPANUsl UCIIOJIb3YET IEKTPOMArHUTHbBIE BOJHBI JJIS
JIeYeHUs] KOCTEH, MOCeOonepaioHHON OO U 3aKUBJIEHUS, JIeUeHHUs BOCTAJeHUH, Ooneil B
KOJICHSIX U JIaXKe JEMPECCUH.

OObIuHBIE TEPANEBTHYECKUE YCTPONCTBA MO3BOJISIIOT BBIOMPATH MPONOJKHTEIBHOCTD
JIeYeHUs] U 4YacTOTy, a TaKKe aBTOMAaru4yeCKHe IMPOrPaMMbl, MOAXONSIIUE JJIsT BBIMNOTHEHUS
L[UKJIOB TNPUMEHEHHUs 3aJaHHBIX YacTOT B TEUYEHHE OIPENeJIeHHOIO 3a/JlaHHOTO BPEMEHHM.
Hekortoppie U3 TepameBTUYECKHX YCTPOMHCTB TakKKe IMO3BOJSIFOT BBIOMPATH OINpPENEIEHHOE
MOJIOKUTENIBHOE HJIEKTPHUYECKOE HANpPsUKEHUE U JICUSHHsI ONPEAENICHHbIX 3a00JeBaHU |
pacctpoiictB. OgHAKO 3T YCTPOWMCTBA 4acTo TPeOYIOT MPHUCYTCTBUS OMNEPAropa, KOTOPBIH
JOJDKEH pa3MellaTh 3JEKTPOAbl Ha Teje MallMeHTa, a TakXe KOHTPOJIMPOBAaTh yIpaBleHHE U
KOMaHIbpl caMoro ycrpoicrsa. Kpome Toro, oObIdHBIE TepaneBTUYECKHE YCTPOHCTBA He
CHOCOOHBI HMHTErPUPOBATH PA3JIMYHBIE TEPANEBTUYECKUE METONUKH, 4YTOOBI 00ecneuuTh
UCILIEJICHNE U JICYEHNE IIHPOKOTO CIIEKTpa 3a00I€BaHII U PACCTPONCTB, CBA3aHHBIX C KPOBBIO,
TaKUX Kak Jedkemus, JuM¢poma, AMA0ET, IIayKOMa, BBICOKOE KPOBSHOE MAaBICHHE W

remodunust. [IpeoOnanaromue TepaneBTUIECKUE YCTPOUCTBA TaKXkKe HE TO3BOJISIIOT B PEXKUME
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peasabHOr0 BPEMEHH OCYILECTBJIATh YAAJEHHBI KOHTPOJIb PA3JIMYHBIX MAPaMETPOB 30POBbs
OpraHM3Ma MalMeHTa U He MPEeJOCTaBIISIOT CPEACTB sl 00eCIeYeH s JOCTyNa NalueHTOB K
HEOTJIOKHON METUIIMHCKOM TTOMOIIIH.

IToaTomy umeercst MOTPEOHOCTh B CO3ZJAHUU TEPANIEBTHUECKOTO YCTPOUCTBA, KOTOPOE

yCTpaHsIeT BBILICYTIOMSIHY ThIE TPOOJIEMBI.

HEJIX U3OBPETEHUSA

Hekotopble u3 menell HACTOSINEr0 H300peTEeHUs, KOTOPbIM COOTBETCTBYET TIO
MEHbLIEH Mepe OIMH BapUAHT OCYIIECTBJICHUS N300PETEHMsI, 3aKJIOUAIOTCS B CICAYIOLIEM.

Ilenpro HacTOsIIEr0 HM300pETEHUs SIBISETCS pelleHUue ONHOW wuju Oonee mpobiem
HU3BECTHOI'O YPOBHSA TEXHUKU UJIH IO MeHBIIeH MEpPE CO3aaHuEC MOJNIE3HO AJIBTCPHATUBBIL.

Llenpto  HacTosimero  M300pETeHUs]  SBISIETCS  CO3JAaHUE  MEOUIIMHCKOTO
TE€PaNEeBTUYECKOrO YCTPOMCTBA.

Jlpyroii menpr0 HACTOALIErO HU300PETEHUs SIBISETCS CO3MaHHE METUIIMHCKOTO
TEPANEeBTUYECKOTO YCTPOMCTBA, KOTOPOE OOECIeYnBaeT KOHTPOJIb B PEKUME PEAJbHOTO
BPEMEHU PA3JIUYHBIX TAPAMETPOB 3I0POBbsI OPraHU3Ma MALNEHTA.

Eme omHO# 1enpl0 HACTOAIIErO M300pETEHUS SIBISETCS CO3JaHHE MEIUIIMHCKOTO
TEPANEeBTUYECKOTO YCTPONUCTBA, CIIOCOOHOTO JIEYUTh MHOXKECTBO 3a00JI€BAaHUH U PACCTPONCTB.

Eme onHOI 1enpi0 HACTOSIIEro H300pETeHHs SIBJSIETCS CO3JaHHE METULIMHCKOTO
TEPaNeBTUYECKOr0 YCTPONUCTBA, KOTOPOE BOCCTAHABIINBAET A3€Ta-MOTEHINAI KJIETOK TeJa.

Eme omHO# 1enbl0 HACTOSIIErO HM300pETeHUS SIBISETCS CO3JAaHHE METUIIHHCKOTO
TEPANeBTUYECKOr0 YCTPOMCTBA, KOTOpPOE OOECIEuMBAET YIOAJEHHBIH KOHTPOJb COCTOSHUS
3I0pOBbS NMALMEHTA.

Eme omHO# 1enpl0 HACTOSIIErO HM300pPETEHMS SIBISETCS CO3JAHHE METUIIMHCKOTO
TEPANeBTUYECKOrO YCTPOHCTBA, KOTOPOE MOXKET OBbIThb HMHTETPUPOBAHO C CHUCTEMOM
MGHHHHHCKOﬁ JAOKYMCHTAaIUU 6OJIbHI/ILIbI.

Eme onHOW 1enpl0 HACTOSINErO H300pPETEHUs SBISETCS CO3MaHHE HOCHMOTO
MEAUIUHCKOTO TEPANEBTUYECKOTO YCTPONUCTRA.

Eme omHO# 1enpl0 HACTOAIIErO HM300pPETEHMS SIBISETCS CO3MAaHHE METUIIMHCKOTO
TEPANEeBTUYECKOTO YCTPOICTBA, KOTOPOE YBEAOMIIIET Bpayda, 3apernCTPUPOBAHHYIO OOIBHULLY
WIA JILO, OCYLIECTBIIIOIIEE YXON, O CUTyaluH, TpeOyromeil HEeOTIOKHOW MEeIULIUHCKOU

ITOMOIIH.



Eme onmHOW 1enpr0 HACTOSALIErO HM300pETEHUsl SIBISETCS CO3NaHUE MEIULIMHCKOTO
TEPAneBTUYECKOTO YCTPOWCTBA, KOTOPOE TO3BOJIAET NALUEHTy IMOJYyYUTh JOCTYN K
HEOTJIOKHON METUIIMHCKOM TTOMOIIIH.

Eme omHO# 1enpl0 HACTOSINErO M300pETeHUs SIBISETCS CO3JaHHE METUIIMHCKOTO
TEPANeBTUYECKOrO YCTPOMCTBA, KOTOPOE MOKET JIEYUTh OOJIE3HH U PACCTPONCTBA, CBSI3aHHBIE
C KPOBBIO.

Jlpyrue ey u NpeuMyIecTBa HacTOSINero H300peTeHus CTanyT 0ojiee O4eBUIHBIMU
U3 TMOCJEIYIOIIEero OIMUCAHMs, KOTOPOe He MpEeAHAa3HA4YeHO [UIsi OrpaHu4YeHHus o0bema

HACTOSLIETO N300PETEHHS.

CYIHIHOCTB U30BPETEHUA

Hacrosimee n3o0pereHne npenocTapisieT TepaneBTUIeCKOe YCTPOHCTBO JIs1 KOHTPOJIS
U JiedeHuss 3a00JieBaHUN TAIIMEHTOB. YCTPOWCTBO CONEPIKUT OJIOK BBOMA, MATYHKH, OJIOK
ynpaByieHus1, OJIOK reHeparopa CUTHAJIOB U COEAMHUTENIbHOE CPEACTBO. BIOK BBOZA BBINIOJIHEH
C BO3MOKHOCTBIO ITPHUEMa 110 MEHbLIEH Mepe OMHUX BXOAHBIX JAHHBIX OT MOJb30BaTelns. biok
BBOJIa BKJIFOYAET IO MEHbIIEH Mepe OFHO U3 KJIABUATyPbl, CEHCOPHOIO 3KPaHa, HAKMMHBIX
KHOTIOK 1 TyMOnepoB. Kaskaplii U3 JaTYMKOB BBIMOJIHEH C BO3MOKHOCTBIO KOHTPOJIS 3apaHee
3aJJlaHHBIX NAPAMETPOB, CBA3AHHBIX CO 3A0POBbEM MalueHTa. J[aTYUKKU TaKKe BBINOJHEHBI C
BO3MOXKHOCTBIO ~T€HEepallMd CUTHAIOB OOHApyKEHHsT Ha OCHOBE KOHTPOJMPYEMBIX
napamerpoB.  JlaTumku  BKIIOYAIOT O  MeEHbIIEH  Mepe OOWH M3  JlaT4uka
anekrpokapauorpammbl - (ECG), nmarumka  doromnermsmorpammbl  (PPG),  marumka
snekrpoperuHorpammbl  (ERG), partumka MuOrpaMMbl, AaT4MKa KPOBSHOTO IaBJICHHUS,
DIIOKOMETpa, JardhKa TEeMIIEpaTypbl, IAaT4MKa HAchIEHUs kuciaopoxoM (marumk SpO2),
JaTYMKa YaCTOThl CEPACYHBIX COKPAIIEHWH, WHBA3UBHOTO (BHYTPUAPTEPUATBHOIO) JaTUHKA
kposstHoro naeienus (Invasive (intra-arterial) blood pressure, IBP), maruuka naBieHusi B
Kamepe Cepala, YCTPOHCTBa sl KOHTPOJS HEPBHO-MBIIIEYHOIO armapara, Jardyuka
yrnekucioro rasa B koHue Beigoxa (EtCO2, End-Tidal CO2), nynecokcumerpa u ¢uTHEC-
Tpekepa IUIsl OTCJIEKHMBAHUS HArpy3kH, BapuadenpbHOCTH cepaedHoro putma (heart rate
variability, HRV), naHHBIX O CHe, IIaroB, NOTPAYE€HHBIX KaJOPHH, CYMMapHOTO MPOHIEHHOTO
pacCToOsSHUSIT W JAHHBIX O CEepAEYHOH nesitenpHOCTH manueHTa. COOTBETCTBEHHO
KOHTPOJIUPYEMBIE TTapaMeTPhl BKIIOYAIOT YACTOTY CEPAEYHBIX COKPAIIEHUH, YaCTOTY MyJIbCa,

ECG, PPG, kpossnoe nasnenue (Blood Pressure, BP), naceimenue xucnoponom (SpO2),



YPOBEHb YIJIEKUCJIOTO TIa3a, BBIAEISIEMOrO B KOHLE BbIAOXA, YaCTOTY JbIXaHWs, HEPBHO-
MBIIIEYHYIO OJIOKaay, YpOBEHb INIIOKO3bl B KPOBH, TEMIIEPAaTypy KOKHOTO IIOKPOBA,
NOTPAaYeHHbIE KAJIOPUU, YPOBEHb HArPy3KH, COBOKYNHOE IPOWIEHHOE pacCTOsSHUE U
MPONOJIKUTENBHOCTD CHA. bIIOK yIpaBieHusl BBIONHEH C BO3MOXKHOCTBI) B3aUMOIEHCTBHS C
O10KOM BBOAA M JaTYMKaMH. Biok ympaBieHus comepikuT mamsitb U KoHTposuiep. IlamsTsb
CONEPKUT CHHCOK 3a00NeBaHui, MOMIEKAIINX JICICHUIO, 1 IIPOrPaMMy, COOTBETCTBYIOLIYIO
KakaoMy 3aboneBanuio. Kaxpas W3 mporpaMm COAEp:KUT 3apaHee 3aJaHHble 3HAYEHUS I10
MEHbLIEH Mepe OHOTO M3 AJIEKTPHUYECKOTO HANPSUKEHHsI, TOKA U 4aCTOThI, HEOOXOMUMBIX IS
JIe4eHNsT COOTBETCTBYIOLIEro 3aboneBaHusl. 3apaHee 3afaHHbIE 3HAYEHUs! 3JIEKTPUYECKOTO
HaNPsDKEHNs] BKIIFOYAIOT KaK MOJIOKUTENbHBIE, TaK U OTPULIATENIbHBIC 3HAYCHUs HANPSKEHUS.
KoHTpomiep BBINONHEH C BO3MOXHOCTBIO IpHEMa BXOAHBIX JaHHBIX OT OJIOKa BBO#A H
CHUTHAJIOB OOHApyKeHHsl OT AaT4ukoB. KOHTpoJuiep Takke BBINOJHEH C BO3MOXKHOCTBIO
B3aUMOJCHCTBUSI C TMAMATBIO Ui BbIOOpa NPOTrpaMMbl HAa OCHOBE TNPHUHSTHIX BXOIHBIX
IAaHHBIX, CUTHAJOB OOHApYKEHUS WM UX KOMOMHaUMU. bBIOK reHeparopa CHrHAJIOB
BBINTOJTHEH C BO3MOKHOCTBIO B3aUMOZIEHCTBHSI C OJIOKOM YIIPaBJICHUS JIsl IpHUeMa BHIOPaHHOM
IIPOrPaMMBI, & TAKXKE BBIIOJIHEH C BO3MOXKHOCTBIO T'€HEpaLUd TePareBTUYECKOr0 CUrHaja ¢
3apaHee 3aJaHHBIMUA 3HAYEHUSIMU 110 MEHbIIEH MEPE OJHOIO U3 JIEKTPUUECKOrO HAMPSIKEHUS,
TOKa M YacTOThl, CBSI3aHHBIX C BBIOpaHHOW mporpamMmoil. COeNMHUTENBPHOE CpPEACTBO
TMIO3BOJIIET YCTAHOBUTH OJIOK T'eHEparopa CHTHAJOB BOJNW3M Tela MALMEHTA Ul IOAAuH
TepareBTHYECKOr0 CUTHAaJA B TEJIO NalueHTa ¢ olecrieueHneM JiedeHus: 3a0oneBaHus B
COOTBETCTBHH C BBIOPAHHOMW MPOTPAMMON.

B BapuanTe ocyuiecTBiIeHUs M300peTeHNs OJIOK IeHeparopa CUTHAJIOB PEaM30BaH C
HCIIONIb30BAaHUEM  MHUKPOKOHTpoOJiepa. B BapmaHTe  OCyINECTBIEHUS  H300peTeHUs
TepaneBTUYECKUI CUTHAJ BKJIFOYAET MOCJIEN0BATEIbHOCTh UMITYJIbCOB.

B BapuaHTe OCylIeCTBICHHS H300PETEHHs TEPAIEeBTHUECKUN CUTHAJT TPENCTaBIISET
co0Oll BNMeKTPOMArHUTHBIN CHrHal. bJok reHepaTtopa CHIHAJOB BKJIIOYAET JiedeOHbIE
KaTyIIKH, IEPBBIH OJIOK reHepaTopa CUTHAJIOB U cxeMy Bo30y»kneHus karymku. [lepseiii 610k
reHepaTopa CUTHAJIOB BBINOJHEH C BO3MOXKHOCTBIO TI'€HEPALMM CUTHAJNA BO30YXIEHHS C
3apaHee 3aJaHHBIMH 3HAYEHUSIMU 110 MEHBIIEH MepPEe OAHOIO U3 JIEKTPUUECKOrO HAMPSIKEHUS,
TOKa M YaCTOTHI, CBSI3aHHBIX C BBIOpaHHOH mnporpammoil. Cxema BO30YXKIEHHUS KaTyIIKH
BBINTOJIHEHA C BO3MOXXHOCTBIO B3aUMOJIEHCTBHSA C MEPBBIM OJIOKOM IeéHepaTopa CUTHAJIOB JUJIs

npuemMa CreHepupOBaHHOI0 CUTHAJA B036y}KI[eHI/I$I, d TAakKKE€ BBIIIOJIHCHA C BO3MOXXHOCTBIO
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00paOOTKM MPUHSITOrO CHrHaja BO30Y)KIEHUS Ha OCHOBe TpeOOBaHUS M KOJIUYECTBA
nedeOHbIX Karymek. Cxema BO30y)KHAEHHUS! KaTYLIKU BBINOJHEHA C BO3MOXKHOCTBIO TOINAYH
obpaboraHHOro curHajia Bo30yXIeHHs Ha JiedeOHble KaTyIIKH JJisi 00eCredeHns] TeHepauu
SIIEKTPOMATrHUTHOTO CHUTrHaja. JleueOHble KaTyIIKH TeHEpUPYIOT 3JIEKTPOMATHUTHBIN CHUTHAJ
s obecriedeHust JiedeHUs: 3a00JeBaHUM, COOTBETCTBYIOIIMX BBIOpaHHOH mnporpamme. B
BapUAHTE OCYLIECTBICHHUS M300peTeHuss JieueOHble KATYLIKH MPEACTABISIIOT  COOOM
SIIEKTPOMArHUTHBIE KATYIIKU. B OIHOM BapHaHTe OCYINECTBIEHHs U300peTeHus: OJIoK
reHepaTopa CUTHAJIOB T'€HEPUPYET AJICKTPOMATHUTHBIN CHUrHAN i OOeCTredYeHus JIeYeHUsl
3a00J1eBaHMI MyTEM YJIy4IIeHHUs [3€Ta-MOTeHLHAA KJIETOK B TeJle MallueHTa.

B g1pyrom BapuaHTe OCYIIECTBIEHHS U300pETeHUS] TepareBTUYECKUH CUTHAI
NPECTaBIIET COOOH NMEKTPUYECKHI CUrHajl. BIok reHeparopa CHrHajOB BKIJIFOYAET BTOPOI
OJIOK reHepaTopa CHTHAJIOB, BBIMOJHEHHBIH C BO3MOKHOCTBIO T'€HEpALMH 3JIEKTPUYECKOro
CHTHaJa C 3apaHee 3aJlaHHBIMH 3HAUYEHHSMHU IO MEHbLIeH Mepe OIHOrO U3 SJIEKTPUYECKOro
HAIPSDKEHHsI, TOKA M YacTOThbI, CBSA3aHHBIX C BBIOPAHHOH MPOTrpaMMoM, Asi oOecredeHus
JgedeHust 3a0OJieBaHUS, COOTBETCTBYIOINErO BBIOpAaHHOW mporpamme. B Bapuante
OCYLIECTBJIEHHs N300peTeH s BTOPOH OJIOK reHeparopa CHUTrHaJIOB MOXET ObITh MOIKIIOYEH K
ceeromsnyyarommm  guomam  (Light Emitting Diodes, LED) kpacHoro, OnmxHero
MH(PPAKPACHOTO ¥ MHPPAKPACHOTO TUANA30HOB, YTOOBI 00ECTIEUNTh BOSMOKHOCTh T€HEPALIUH
CBETOBBIX JIy4el KpacHOro, OmmkHero MH(ppakpaCHOro M MHQPPaKpaCHOro AUATIA30HOB IS
obecrieuenust jedeHus: 3aboneBaHuii. B npyrom BapuaHTe OCYINECTBIEHHS H300pETEeHHs
BTOPOIi OJIOK reHeparopa CUrHAJIOB MOXKET OBbITh MOAKIIFOUEH K OJIOKY yIpaBiIeHUs] TOKOM JUIs
obecrieueHns: Teparnuy MOCPEICTBOM SJIEKTPOCTUMYIISILIMH, BKJIFOUYasi IO MEHbIIEH Mepe OIHO
U3 CTUMYJISILIUY JIUIA, CTUMYJISILUN Ta3a, YPECKOKHOMN dmekTpocTumyssinui HepsoB (TENS),
unrepdpepentmonnoii Teparmu  (IFT), neduOpmwuiauuu M 3IEKTPOAKYMYHKTYPBI IS
obecrieueHus JedeHus 3a0oseBaHuil. B eme ogHOM BapuaHTe OCYINECTBJICHUS] N300pETeHUs
YCTPOICTBO  BBIMOJHEHO C BO3MOXKHOCTBIO COEAMHEHHMsS C TEPMOMNPOKIANKOW ISt
obecrieueHuns Jie4eHHsl MALUeHTa C MOMOILBI0 TepMOTepanui. B ansTepHaTHUBHOM BapHaHTe
OCYILECTBJIEHUs] M300peTeHnst ycTpoicTBo Bkirouaer uHTepderic HDMI w/unu unTepdetic
USB n1st XpaHeHus1 My3bIKaJIbHBIX 3aMicei st oOecreueH st JeYeHHsI MalMeHTa C MOMOLIBIO
MY3bIKaJIbHOU TEpPANUU.

B BapuaHTe OCYyIIECTBICHUS HM300pETEHHs B YCTPOWCTBO BCTPOGH MOIYJb

OecripoBOIHON CBsi3W, BBIOpaHHBI M3 rpymnmnel, Bkiaodatromeid momymu 2G (GSM), 3G
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(GPRYS), 4G (LTE), y3komonocuoro Murepuera Beweit (narrowband Internet of Things, NB-
[0T/5G), Zigbee nns obecneueHust 6€CrpOBOAHON CBSA3M C YIAJEHHBIM OOJIAYHBIM CEPBEPOM.
VYerpoiicTBo obecrneunBaeT yaanieHHbIi KOHTPOJIb TApaMeTPOB B PEXKUME PEalbHOIO BPEMEHH
Yyepe3 yCTPOHCTBO KOHTPOJIS, CBSI3aHHOE C YIAJIEHHBIM 00JIaYHBIM CEPBEPOM.

B onHOM BapuaHTe OCYLIECTBICHHS H300pETeHHsT YCTPOHCTBO BKITFOUAET OJIOK OLIEHKH
COCTOSIHMSI 37IOPOBBS, COIEpsKaluii ONoK 0OpabOTKM CHUTHAJIOB W Kommaparop. biok
00pabOTKM CHTHAJIOB BBIMIOJHEH C BO3MOXKHOCTBIO B3AUMOIEHCTBHSI C JaTYUKAMU JJIsl [TpUeMa
CUTHAJIOB OOHAPY)KEHMsS, a TAaKXKe BBIMOJHEH C BO3MOKHOCTBIO TI'€HEepalud 3HA4YeHH
OOHapy’KeHHs] Ha OCHOBE CHTHAJIOB OOHapy»xkeHus.. KoMmaparop BBIMOIHEH ¢ BO3MOXKHOCTBIO
B3aMMOJIEHUCTBUSI C OJIOKOM OOpalOTKHM CHUTHAJIOB JUIsl MpHeMa 3HAueHWi OOHapy>KeHUs, a
TaK)Ke€ BBIMOJHEH C BO3MOKHOCTBIO CpPaBHEHHS] KaKAOTO0 U3 MPHHATHIX 3HAYCHUHN
OOHapy’KeHHUs] 10 MEHbIIeH Mepe ¢ OMHHM 3apaHee 3aJaHHBIM MOPOTOBbIM 3HAYEHHEM IS
OLIEHKH COCTOSIHHS 3J0POBbsI MarieHTa. KoMmnapaTop BbIOIHEH ¢ BO3SMOKHOCTBIO TeHEpaLUH
Npenynpekaaroero CUrHaina, Korna 3Ha4eHusi OOHApy KEHHs CTAHOBSATCS] PABHBIMHU 3apaHee
3aJaHHBIM MIOPOTOBBIM 3HA4YEeHUsIM. B BapuaHTe ocCyliecTBiIeHHs] H300peTeHHs OJIOK OLIEHKU
COCTOSIHMSI ~ 37I0pPOBbsI  BBIMOJHEH C BO3MOXHOCTBIO  IEpelayll  CreHePUPOBAHHOIO
MPEAyNPEKIAOIIero CUrHaIa Ha YCTPOHCTBO KOHTPOJIS Yepe3 YAAJICHHbIN OOauHbIi cepBep.

B BapuaHTe OCyIIecTBIEHHs H300pETeHUsl yCTpOICTBO oOOecrneunBaeT yAaJeHHOE
NpPEeNOCTaBIeHNe BXOAHBIX IAHHBIX Yepe3 yCTPOHCTBO KOHTPOJIS MOCPEICTBOM YIAJIEHHOIO
o0lavyHOrO cepBepa.

B omHOM BapuaHTe OCYLIECTBIEHHS U300pPETEHUS] COETUHUTENIbHOE CPEICTBO
BBITIOJIHEHO M3 MPOBOSAIIEro Marepuana. B Apyrom BapuaHTe OCYINECTBIICHHS H300pETEHHs
COENMHHUTENIbHOE CPEACTBO BBIOPAHO U3 TPYIIIbI, BKJIKOYAKOLIEH peMeHb, KOHTAKTHYIO
MOBEPXHOCTh, HA0OP 30HA0B, Kabenu U HaOOp AEKTPOIOB.

IIpennoyTuTenbHO, YCTPOMCTBO HHTEIPUPOBAHO C CUCTEMOM  MEAULMHCKOU
JIOKYMeHTaluu OOJIbHULBI Yepe3 YAaICHHbIH O0aYHbIi CepBep.

[IpeanoyYTuTENIbHO, YCTPOMCTBO MpeACTaBisieT COOOH MNOPTAaTUBHOE U HOCHMOE

YCTPOMCTBO.

KPATKOE OIIMCAHUE YEPTEXKEN
Jlanee Oynmer onmMCaHO MEOULMHCKOE TEPANEeBTUYECKOE YCTPOHCTBO COIVIACHO

HACTOSIIEMY U300PETEHUIO C MOMOIIBIO IPUIATAEMbIX YePTEKeH.



9

®ur. 1 wWUIOCTPUPYET CTPYKTYPHYIO CXE€My MEIULIMHCKOIO TEParneBTUYECKOro
YCTPOWNCTBA COINIACHO HACTOAIIEMY U300PETEHHIO.

®ur. 2 WUTIOCTPUPYET CTPYKTYPHYIO CXeMy OJIOKa reHepaTopa CHTHaJIOB yCTPOMCTBA,
NOKAa3aHHOrO Ha ¢(ur. 1, B COOTBETCTBUM C BAapUAHTOM OCYLIECTBJICHUS] HACTOSLIETO
U300peTeHVS.

®dur. 3 WUIOCTPUPYET CTPYKTYPHYK) CXE€My, TOKA3bIBAIOLIYI) COEAUHEHUE
YVAAJIEHHOTO YCTPONUCTBA KOHTPOJISI C YCTPOMCTBOM, MOKa3aHHbIM Ha (ur. 1, yepes yaaneHHbII

oOavHbIH cepBep.

NEPEYEHB CChLIOYHBIX OBO3HAYEHUI

100 — YerpoiicTBo

102 — bnok BBONA

104a-n — Jlatuuku

106 — bnok ynpasnenus

108 — ITamsate

110 — Konrponnep

112 — biok reneparopa curHanaos

114 — Hcrtoynuk nuranus

116 — byiok OLeHKM COCTOsTHUSA 310POBbsI
118 — bnok 006paboTku CUTHANIOB

120 — Komnaparop

202 — [TepBbiii OJIOK TreHepaTopa CUTHAJIOB
204 — Cxema BO30YKIEHHSI KaTYIIKH
206a-s — JleueOHbIE KaTyIIKH

300 — YeTpoCcTBO KOHTPOJIS

302 — VYnaneHHbIN O0NAYHBIN cepBep

MNOAPOBHOE OINMCAHUE U30BPETEHUA

Jlanee OynyT ommcaHbl BapHAHTBI OCYLIECTBJIEHHUs] HACTOSILIETO H300peTeHus co
CCBUIKOW Ha MPHJIaraeMble YEPTEXKH.

BapuanTtel ocymiecTBieHUs1 HM300peTeHUs] MPEACTABICHbI TaKUM O0pa3oM, YTOOBI

BCCCTOPOHHE W IIOJHOCTBIO MNEPCAATH o0bem HaCTOALICTIO I/1306peTeHI/I$I cCrnenuaJimCrty B
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OaHHOM 0OnacTh TeXHUKU. M3/I0KeHbl MHOTOYMCJIEHHbIE JAETalH, OTHOCALINECS K
KOHKPETHBIM KOMIIOHEHTaM U Croco0aM, 4ToObl 00eCneunTh MMOJIHOE IOHUMAaHNE BapUAHTOB
OCYLIECTBJIEHHsI HACTOSIIEro n3o0pereHus. Crenuaniucty B JaHHOW O0JacTH TEXHUKU Oymer
OYEBUJIHO, YTO JETANM, NPEACTABJICHHbIE B BAPUAHTAX OCYINECTBJCHUS H300pETEeHUs, He
OTPAaHMYMBAIOT HacTOsmlee u300peTeHHe. B  HEKOTOPBIX BapuaHTax OCYIIECTBICHHS
M300peTeHHs XOPOIIO U3BECTHBIE MPOLECCHI, KOHCTPYKIIMU YCTPOHCTB M METOAUKH MOAPOOHO
HE OIHCAaHBL

TepmuHoONOrYsl, UCHONb3yeMasi B HACTOSIIEM OINMCAHUMU, MpeAHa3HaYeHa TOJIbKO IS
NOSICHEHNSI KOHKPETHOTO BAapUaHTa OCYINECTBICHHMS H300peTeHus, U He OJDKHA
paccMaTpuBaThCs KaK OrpaHMYUBArOIas o0beM Hactosimero nobperenus. Mcmnonp3yembie B
HACTOSILIIEM OINMUCAHWHM (POPMBI EOMHCTBEHHOTO 4YHCIA MOTYT TaKXKe BKIOYATh (POPMBI
MHOYKECTBEHHOI'O YHCJIa, €CJIM KOHTEKCT SIBHO HE YKa3bIBA€T HA MHOE. TepMUHBI «CONEPIKUTY,
«comepiKaluily, «BKIIOUAIOIIUN» W «UMEIOLIUIY SBISIOTCS MEePEXONHBIMU (pasaMu C
OTKPBITHIM OKOHYaHUEM MU, CJIEAOBATENIbHO, ONPENENAI0T HAJUYKe YKa3aHHBIX MPU3HAKOB,
YHCeN, ONEepaluii, 3JIEMEHTOB, MOAyJiel, OJOKOB W/WIM KOMIIOHEHTOB, HO HE 3alpernarT
Halu4ue Wi JA00aBJIeHHWE OAHOro WM Oonee APYrMX TNPU3HAKOB, YHCEN, OIEepaLuii,
3JIEMEHTOB, KOMITOHEHTOB W/HJIN UX TPYIIL

Hcnonb3yemoe 31eCh BBIPAXKEHHE «W/WJIM» BKIIOUYAeT JI0Oble W BCE KOMOMHALUU
OZTHOTO HJIH OOJiee COOTBETCTBYIOMINX MEPEUNCIICHHBIX JJIEMEHTOB.

MenuuuHCKOe TeparneBTHYeCKOe YCTPOMCTBO (nanee Has3bIBAEMOE «YCTPOHCTBOM
100») coracHO HacTosiIeMy H300peTeHUIO Terneph OyneT OMMCcaHo CO CChUIKOM Ha (pur.1-3. B
OTJINYHE OT OOBIYHBIX TEPANEBTHUECKUX YCTPOUCTB, yCTpoicTBO 100 coracHO HACTOSAIIEMY
U300pETEHNI0 MpPEACTaBIsieT COOOH  YHHKAJIbHOE, COBPEMEHHOE, WHTEJUIEKTYalIbHOE,
HEMEIMKaMEHTO3HOe,  MHMKPOMEIULIMHCKOE  TepaneBTHUYeCKOe  YCTPOHCTBO,  KOTOpOe
OObEANHSAET MHOKECTBO AJBTEPHATHBHBIX CIIOCOOOB JIEUEHHs HAa ONHOW rardopme st
JedeHus: Oone3Hel u pacctpoicTs. YerporictBo 100 Takske crmiocoOHO 00ecrneduTbh KOHTPOIb
COCTOSIHHs 310POBbs MALIMEHTOB B PEKUME PEabHOIO BpeMeHU. Ycrporictso 100 noctynHo B
HOCHUMOM NOPTAaTUBHOH (popMe 1 MOXKeT ObITh aAanTHPOBAHO K pa3MepaM OONbHIYHONW KOHKH.

Kak mokazano Ha ¢ur. 1, Tepanesruueckoe ycrporcrBo 100 comepxur Omok 102
BBOAA, naryuku 104a-n, Onoxk 106 ympasneHus, Onoxk 112 reHeparopa CHUTHAJOB W
COEMHUTENIbHOE CpenCcTBO (HE MOKa3aHO Ha ueprekax). bmox 102 BBoma BBINOMHEH C

BO3MOXHOCTBIO IIpHEMaA 110 MEHbIIIEH MEPE OAHUX BXOAHBIX HAHHBIX OT IIOJIb30BATECJIA.
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Kaxnpi n3 parunkoB 104a-n BBINOJHEH € BO3MOXKHOCTBKO KOHTPOJISL 3apaHee 3aJaHHbIX
MapaMeTPoOB, CBSI3aHHBIX CO 370poBbeM mnanueHTta. Jlarunku 104a-n Takke BBINOIHEHBI C
BO3MOXKHOCTBIO T€HEepallMd CUTHAJIOB OOHApYy)KEHHs Ha OCHOBE KOHTPOJIHUPYEMBIX
napamerpoB. Jlaruuku 104a-n  BKJIOYWAIOT 1O MeEHbLIEH Mepe OJUWH U3 JaT4yuka
anekrpokapauorpammbl - (ECG), nmarumka  doromnermsmorpammbl  (PPG),  marumka
anekrpoperuHorpammbl  (ERG), martumka MuOTrpaMmbl, JaT4yuKa KPOBSHOTO —aBJICHHUS,
DIIOKOMETpA, JaTdyuka TEeMIIEpaTypbl, NaTYMKa HACBIIIeHUs KuciaopomoM (marumka SpO2),
JaT4YMKa YaCTOThl CEPACYHBIX COKPAINEHWH, WHBA3UBHOTO (BHYTPUAPTEPUATBHOIO) JATUHKA
kpoBsiHoro nasienus (IBP), natumka naBjaeHus B Kamepe Cepiua, YCTPOHCTBA AJisi KOHTPOJIS
HEPBHO-MBILIIEYHOTO armapara, 1aT4duka YIIIeKUCIOoro rasa B KoHIe Bbinoxa (narduka EtCO2),
NyJIbCOKCUMETPA, a Takke (PUTHEC-TpeKepa IJIsl OTCIIEKMBAHUS HArPY3KH, BapHaOEITbHOCTH
cepaeunoro putMa (HRV), maHHBIX O CHe, IIaroB, MOTPAYEHHBIX KAJOPHH, COBOKYITHOTO
MPONIEHHOIO PAaCCTOSHUST U JAAHHBIX O CEPAEYHON JEeATEeNIbHOCTM nanueHta. B omHoM
BapUaHTe OCYLIECTBIEHHs M300peTeHust naruuku 104a-n yCTaHOBIIEHBI BHYTPH YCTPOMCTBA
100. B ogHOM BapHWaHTe OCYIIECTBIEHHS H300pETeHHMs HECKOJBKO JAaTYUKOB MOTYT OBITH
oObenuHEeHbl B enuHblid Oyok. YcrpoiictBo 100 MOXET BKJIOUaTh HECKONIBKO TaKHX
MHTETPUPOBAHHBIX OJIOKOB, TNPH 5TOM KaXAbIi HMHTErPUPOBAHHBIA OJNOK MOXET OBITH
BBITIOJIHEH C BO3MOXKHOCTBIO KOHTPOJISI IAPaMETPOB COCTOSIHUS 370pOBbs. B npyroM BapuaHre
OCYLIECTBJICHHUs] N300PETeHUs] NaTdYMKH MOTYT OBITh MOAKIIOUEHBI K YCTPOHCTBY CHApPYIKH.
Hanpumep, mDIOKOMeTp TpencrasisieT coOOW YCTPOWCTBO HEMPEPBIBHOIO  KOHTPOJS
AHAJIM3UPYEMOIO BELIECTBA M MOXKET BKJIOYATh AATUHK, KOTOPBIA MOMELIAIOT IOAKOXKHO,
YPECKO)KHO  (Hampumep, TPAHCKYTAHHO) WM  HMHTpaBackyssipHo. KoHTpomupyembie
napaMeTphl JaTYUKOB BKJIFOUAIOT YACTOTY CEpAEYHBbIX COKpalleHui, yacrtory mynbsca, ECG,
PPG, kpossinoe nasienue (BP), nacbimenue kuciopomom (SpO2), ypoBeHb YIJIEKHUCIOrO
rasa, BBIIEJSIEMOTO B KOHLIE BBIJOXA, YAaCTOTY JbIXaHHs, HEPBHO-MBILICYHYIO OJIOKAmY,
YPOBEHb INIIOKO3bI B KPOBU, TEMIIEPATYPY KOKHOIO NOKPOBA, OTPAUYECHHbIE KAJIOPUH, YPOBEHb
Harpy3ky, COBOKYIIHO€ TNPOWJEHHOE  pacCTOSIHUE UM  NPOAODKUTENBHOCTH  CHA.
KonTtpommpyemsle mapaMeTpsl MOTYT OBITh MPeoOpa3oBaHbl B 3HAYEHUS U OTOOpa’KEHBI Ha
3KpaHe gucmes ycrpoicrsa 100.

brok 106 ympaBiieHUs BBITIOJIHEH C BO3MOKHOCTBIO B3auMONEHCTBUsSI ¢ Oiokom 102
BBOZA U Aaruukamu 104a-n. biok 106 ynpasnenust conepxut namats 108 u xoutpomep 110.

ITamsare 108 comepkUT CHUCOK 3a00NeBaHUHN, MOAJEKAIINUX JIEUEHUIO, M TIPOrPamMmy,
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COOTBETCTBYIOINYIO KakAoMy U3 3aboneBaHuil. Kaxmas u3 mporpaMm CONEpKUT 3apaHee
3aJlaHHBIE 3HAYEHUs] IO MEHbLIEH Mepe ONHOrO M3 JJIEKTPUYECKOrO HAIpPSDKEHUs, TOKA U
YaCTOTbI, HEOOXOMUMBIX ISl JICYEHUSI COOTBETCTBYIOLIETO 3a00NeBaHMs. 3apaHee 3aJaHHbIE
3HAYEHUsI DJIEKTPUYECKOTO HANPSDKEHUS  BKIIOYAKOT KaK  IOJIOKUTENIbHbIE, TaK W
OTpUlaTeJIbHbIE 3HAueHUs1 HanpsbkeHus. Ilamsate 108 MokeT OBITh BBINIOJHEHA C
BO3MO)KHOCTBIO XPAaHEHUs] CIHUCKa 3a00JIeBaHWI M COOTBETCTBYIOIIUX NPOTPaMM B BHIE
omHoM uiu Oojee Tabnui moucka. Konrposuiep 110 BBIMOMHEH ¢ BO3MOMKHOCTBIO TpHEMA
BXOIHBIX HaHHBIX OT Onmoka 102 BBOmAa W CHrHAJOB OOHapyKeHHs OT mardukoB 104a-n.
Kontponnep 110 Takke BBIMOMHEH C BO3MOXKHOCTBIO B3aUMOIEHUCTBUSA ¢ mamMATbro 108 s
BBIOOpA MPOrpaMMbl Ha OCHOBE MPUHSATHIX BXOAHBIX JaHHBIX, CHTHAJIOB OOHAPYKEHHS MITH HX
komOuHaiwn. biok 112 rereparopa CUTHAJIOB BBIOJIHEH C BO3MOKHOCTBIO B3aMMOIEHCTBUS C
Onokom 106 ympaBneHus ans mpuemMa BBIOPAHHOH NPOTPaMMBI, & TAaKXKe BBIIOJIHEH C
BO3MOXXKHOCTBI) N'€HEpALUU TEPArieBTUYECKOIO CUrHaja C 3apaHee 3aAaHHbIMHU 3HAYCHHUSIMU 110
MEHBbIIEH Mepe OAHOIO M3 BJIEKTPUYECKOrO HAINpPSDKEHUs, TOKAa W 4YaCTOThl, CBA3AHHBIX C
BeIOpaHHOW mporpammoii. Takum oOpa3om, mocie BbiOOpa mporpammbl ycrpoiictBo 100
BBITNIOJIHAET MIPOrpamMmy, T€HEpUpysl TEPANeBTUYECKUN CUTHAJ, UMEIOIIMNI HAINpsDKEHUE, TOK
W/WIIM  9acTOTy, COOTBETCTBYIOLIME BBIOPAHHOW NporpaMMme [Jisl JI€deHUs MauueHta. B
BapUaHTe OCYILIECTBJIEHUs n300peTeHus B mamsATu 108 Takike XpaHUTCs 3apaHee 3aJaHHAs
NPOAOIDKUTENIPHOCTh  KaXKAOM W3 mporpamm. Ycrporicteo 100 mo3BojsieTr BbIOparb
ABTOMATHYECKYI0 IPOrpaMMy JUIsd OCYLIECTBJIEHHsS KoseOaHWi 3apaHee 3aJaHHOro
ANIEKTPUYECKOTO HAIMPSDKEHMsI, TOKA W/WJIM 4YacTOThl B TEYEHHWE COOTBETCTBYIOIUEH 3apaHee
3aJaHHOHN MPONOJDKUTENIBHOCTH BPEMEHHU. B BapraHTe OCyIeCTBIeHUs] M300pETeHUs 3apaHee
3a1aHHAasT IPOAOJKUTENBHOCTh BPEMEHU 10 YMOIYAHHUIO COCTaBisieT 30 MUHYT IS KaXKOOU
nporpammbl. COEIMHUTEIbHOE CPENCTBO 00ECIeYnBaeT BO3MOKHOCTh YCTaHOBKH Ooka 112
reHeparopa CHIHAJOB BOJM3M Teja MAlMEHTa AJIS MONAYd YIIOMSIHYTOTO TEPareBTHYECKOTO
CHTHAJAa B TEJO MalHeHTa ¢ obecreueHWeM JieueHHst 3a00JeBaHMsl B COOTBETCTBHH C
BBIOpAaHHOW MporpamMMoil. B oHOM BapuaHTe OCyIIeCTBIEHUsS] H300pETeHHUsT COSNUHUTEIBHOE
CPEeIACTBO BBINIOJIHEHO M3 IPOBOASAIIETO Marepuana. B apyromM BapHaHTe OCYLIECTBIEHUS
U300pETeHNsT COENUHUTEIBHOE CPENCTBO BBHIOPAHO W3 TPYIIBL, BKIOYAOIIEH pPEMEHb,
KOHTAKTHYIO TMOBEPXHOCTb, HAOOp 30HAOB, Kabenw, HaOOp 3JEKTPONOB W T.I. B BapmaHte
ocyIecTBieHus] n300peTeHus natuuku 104a-n MOTyT OBITH COEUHEHBI C TEJIOM IMAILUEHTa C

NOMOILIBIO  Kabened, 30HAOB wiM 3nekTpomoB. Korma narumku He  HMCHOJB3YIOTCS,
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COCIMHUTENIbHOE CpPeACTBO AardyukoB 104a-n MOXHO MCHONB30BaThb [JIsl  NOJA4YU
TEePaneBTUYECKUX CUTHAJIOB B TEJIO MALIUEHTA.

B Bapumante ocymectBieHus wuszoOperenus Onok 112 reHeparopa CHrHajoOB
peanu3oBaH C HUCHOJAB30BAHMEM MHKPOKOHTpoJuiepa. B  BapuaHte OCYLIECTBIECHUS
U300peTeHHsI TeParieBTUYECKUN CUTHAJ MPEACTABIISET COOOM UMITYJIbCHBIN CUTHAT.

B BapuanTe OCylIecTBIeHHS H300pETEHHs] TEPANeBTHUECKUN CUTHAJ TPENCTaBISET
co0OH 3JeKTpOMAarHuTHBIN curHaj. biok 112 reHeparopa CHTHAJIOB BKJIOYAET JiedeOHbBIE
karymwku 206a-s, mepblii Onok 202 reHeparopa curHaJioB U cxemy 204 Bo30OyxmeHUs
karywku. lepsorii Onok 202 reHeparopa CHTHAJIOB BBIIOJHEH C BO3MOXKHOCTBHIO T'€HEPALIUH
CUrHasia BO3OY)KHEHMs C 3apaHee 3aJaHHbIMH 3HAUEHHSIMH 110 MEHbIIEH Mepe OIHOro W3
ANIEKTPUYECKOTO HANPSKEHUS, TOKA M YaCTOThI, CBS3aHHBIX C BBIOPAHHOW MPOTPAMMOM.
ITepeorit 610k 202 reHeparopa CHTHAJIOB CHMOCOOEH Te€HEPHPOBATH CUTHANBI BO30YKACHUS
Pa3JIMYHBIX TUIOB, TAKHE KaK UMITYJIbCHBIN MPSIMOYTOJIbHBINA CUTHAJ, MAJIOO0PA3HbIA CUTHAI,
TPEYrOJNbHBII CUTHAJI U CUHYCOMJAJIBbHBIA CUTHAJ. B BapraHTe OCyIIeCTBIEHHs H300peTeHNs
reHepUpPYEeMbIi CUTHAJ BO3OY)KIEHHS BKJIIOYAET MOCIEN0BATEIbHOCTD MMITYJIbCOB. Cxema 204
BO30Y>KIEHHsI KAaTYIIKH BBIITOJIHEHA C BO3MOKHOCTBIO B3aUMOAEHUCTBHSI C TIepBbIM Oj10KOM 202
reHeparopa CUTHAJOB JJisi IpUeMa CreHEePHPOBAHHOIO CHUTHAla BO30YXIEHHUS, a TaKkKe
BBINTOJIHEHA C BO3MOXHOCTBIO OOpa0OTKM IPUHATOIO CHTHajla Ha OCHOBE TpeOOBaHMA H
KonudecTBa JedeOHbIX Karyuiek 206a-s. Cxema 204 BO30ykneHHs KaTYIIKHM BBITOJHEHA C
BO3MO)KHOCTBIO Mofa4l 00paboTaHHOTO CUTHAJa BO30Y KAeHUs Ha JieueOHble kaTymku 206a-s
s o0ecredeHus] TeHepaluu 3JIeKTPOMArHUTHOrO curHajia. JleueOHble karymku 206a-s
NPEICTABIISIOT COOOM ANIEKTPOMArHUTHBIE KaTyIuky. JledeOHble karyuiku 206a-s MOTYT UMETh
TOPOUAAJIbHYIO, CHHUPAJBbHYIO WIM BHHTOOOpasHyw ¢opmy. JleueOnble xarymku 206a-s
TEHEPUPYIOT 3JEKTPOMATHUTHBIA CUTHAN JJisi  oOecneueHwst JiedeHus 3a0oyieBaHus,
COOTBETCTBYIOIIErO BBIOpaHHOH mporpamme. JleueOHbie kaTyku 206a-s pacroNoKeHbl TaK,
YTO 3JICKTPOMArHUTHAs BOJIHA, TeHepHupyemas JjiedeOHbIMU Karymukamu 200a-s, MMeeT 1o
CYIIECTBY ONHOPOIHYIO HAIpPsDKEHHOCTh MMOJsl. B BapmaHTe OCYLIECTBIEHHsS HW300pEeTeHUs
TeHEePUPYEMbIil  DJIEKTPOMATHUTHBIH ~ CHUTHAJ  TPEACTABIseT  COOOH  MMITYJIbCHBIN
3JIEKTPOMArHUTHBIN CUTHAJL.

B onmHom BapmanTte ocymectBiieHusi uzodpereHust Onok 112 reHeparopa CHUTHAJIOB
T€HEpUPYET 3JIEKTPOMArHUTHBI CUTHAN Aisi oOecrieueHus: JiedeHus 3a00ieBaHUil myTeMm

YIAy4IICHUs A3€Ta-NOTCHIHAJA KIIETOK B TCJIC IMAalUCHTA. MeM6paHa SHOpOBOﬁ KJICTKH
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3apsKeHa OTPULATENbHO BHYTPU U MMEET MOJOXUTENIbHBINA 3apsia cHapyxu kjaeTku. Ilorox
3aps0B uepe3 KIETOUHYI0 MeMOpaHy reHepupyer sjekrpudeckue Toku. Korma opranusmy
HEOOXOMMO OTHPABUTh COOOIIEHHE U3 ONHON TOYKH B APYIYIO, KieTka cTuMynupyercs. [Ipu
CTUMYJISILIUU KJIETKA MO3BOJISIET BXOAUTD MOJIOKUTEIbHBIM 3apsiiaM u4epe3 OTKPBITbIE HOHHBIE
KaHajbl. JTO TNPHUBOOUT K TOMY, 4YTO BHYTPEHHss 4YacTh KJIETKH CTAHOBUTCA OoJee
MOJIOXKUTENIBHO ~ 3apsDKEHHOM, YTO 3alyckaeT »JJIEKTPUYEeCKHEe TOKH, KOTOpble MOTYT
MIPeBpAILaThCs B 3JEKTPUUECKHe UMITYJIbChl. HapyieHue 3Tux s3aeKTpUYecKux TOKOB MOXKET
npuBecTH K OOJIe3HH. DJIEKTPOMATHUTHBIA CUTHAJ, TeHepHupyemblii ycTpoiictBom 100,
CHOCOOCTBYET JBIDKEHHUIO HOHOB U DJJIEKTPOJIUTOB B KJIETKAX, TKAHAX M JKUAKOCTSIX
OpraHu3Ma. JTO JBHWKEHHE CTUMYJNUPYET IIHUPOKUM CIEKTP XUMHUYECKUX U 3JIEKTPUUYECKUX
B3aUMOJIEHCTBUI B KJETKaX W TKaHAX Teja, TEeM CaMblM IIOMOras WM BOCCTaHOBUTH
paBHOBecHe. TakuM 00pa3oM, yCTpaHseTCs HapyLIEHHE >JIEKTPUYECKOTO TOKA, M KIETKa
BOoccTaHaBnuBaercs. OOIIEM3BECTHO, YTO CYIIECTBYET TpsIMasi KOPPEISLUS —MEXIy
HanpsDKeHHEeM KJIeTOYHOH MeMmOpanbl M ee 3HaueHneM pH. bomee Bbicokoe 3Hauenmne pH
cootBeTcTByeT KucinorHomy pH. PactBop ¢ Oomee BeicokuM 3HaueHneM pH Bxiodaer psin
CBOOOIHBIX PAIUKAJIOB, WM TIOXUTUTENEH 3JIeKTpoHOB. CBOOONHBIN pagukal — 3TO
MOJIEKYJIa, KOTOPOM HE XBaTaeT 3JEKTPOHOB M KOTOpas MHIIET 310POBBIE KJIETKH, YTOOBI
“yKpacTp’ 3JE€KTPOHBL. JTOT MPOLECC “Kpa)ku pa3pylLIaeT WIHM 10 MEHBLIEH Mepe Cepbe3HO
yxyamaer (QYHKLIUIO KJIETKH, Y KOTOpOH ObuM “yKpajeHbl  3JIEeKTpOHbL B TO ke Bpews,
AHTUOKCUIAHT — 3TO MOJIEKYJa, KOTOpasi CIocOOHA OTAABAaTh WM KEPTBOBATH HJIEKTPOHBI,
TEM CaMbIM Jejas Oe3BpeqHbIMH paHee HW3MEH4YHBbIE TOKCHYHble kieTku. Korma pH
YBEJIMYUBAETCS,  HalpsDKEHHE  KJIETKH  CTAHOBUTCS  IOJIOKUTENBbHBIM.  BbIcOkoe
MIOJIOXKUTENIbHOE HaIpsi’KeHHE KJIETOK CBHIETENbCTBYET O Hadajle NMaToJOrMUeCcKoro rnpouecca.
IIpn mnpeBblIEHUN OMNpENEeseHHbIX IOJIOKUTENbHBIX 3HAYEHUM HANpsDKEHUS — KIETKU
npoucxonutr nospexnaenne JHK wu wuHummmpyercs poct paka.  Yerpoiictso 100
NPENOTBpAIlaeT BO3HHUKHOBEHHE 3a00JI€BaHUS U TOBPEXKIECHHE KIETOK, TE€HEPHpPYs
3JIEKTPOMAarHUTHbBIE CUTHAJIBI AJIsi BOCCTAHOBJIEHHS] HOPMAJIbHOTO HAIPSDKEHUS Ha KIJIETOYHOM
MemOpaHe.

B npyrom BapmaHTe OCYLIECTBIEHHsS HW300PETEHHUS TEPANEBTHYECKUH CHTHAI
npencTaBiIsieT cobol snekTpuueckunii curHai. biok 112 reHeparopa CHUTHajOB BKJFOUAeT
BTOpOil OJOK TreHepaTopa CHUTHAJIOB, BBIOJHEHHBIH C BO3MOXHOCTBIO T'€HEPALUH

QJICKTPHUYECKOr0 CUrHaja € 3apaHeC 3aJaHHbIMU 3HAYCHUAMU IO MEHbIIeH MEpPE OAHOr0 U3



15

HAINpsDKEHMsI, TOKA U YacTOThI, CB3aHHBIX C BBIOPAHHOI INporpamMmoi, ans obecriedeHus
nedeHus 3a0051eBaHMs], COOTBETCTBYIOIIETO BIOPAHHON MporpaMme.

B BapuanTe ocymiecTBieHusi u3oOpereHust yerpoicrBo 100 BKIIOYAeT Kak NEpBbIH
610k 202 reHepaTopa CUTHAJIOB, TaK U BTOPOI OJIOK reHepaTopa CUTHAJIOB.

B BapmanTe ocymiecTBiaeHus1 H300peTeHnst BTOpOil OJIOK reHeparopa CUrHaJIOB MOXKET
OBITH MOIKIIIOYEH K cBeTom3ydaromuM nuonam (LED) kpacHoro, 6nuskHero nH(pakpacHOro
U UHPPAKPACHOTO IUATIA30HOB, YTOOBI O0ECHEYUTh BO3MOXKHOCTb TI€HEpAI[Md CBETOBBIX
Jy4ei KpacHOTro, ONMKHEero H(PpakpacHOro U HHPPAKPACHOTO TUATIA30HOB It 00ECTIeYeHMSI
nedenus: 3aboneBanuii. Hanmpumep, Tepamusi KpacHbIM CBETOM OOBIYHO HCHOJNB3YETCS IS
JI€YCHUs] KOCMETHYECKHX IMPOOJieM C KOXeW, TaKUX KaK PACTsHKKH W MOPIIMHBL Tepamwst
KPAaCHbIM CBETOM TAaK)K€ HCIOJNB3YETCS ISl JICYCHUS TaKuX 3a00JeBaHUH, Kak IICOpHa3,
MEIUICHHO 32)KHBAIOINUE paHbl M Aaxke MoOouHble 3¢¢eKkTl XuMuoTepanuu. B apyrom
BapUAHTE OCYLIECTBIEHUS] M300pPETeHUs] BTOPOH OJIOK I'eHepaTopa CUTHAJIOB MOXKET OBITh
NOAKJIIOYEH K OJIOKY YhpaBleHHsT TOKOM il OOECIIEYeHHs Teparnuu MOCPENCTBOM
ANEKTPOCTUMYJISILIMH, BKJIFOYAsl [0 MEHbLIEH Mepe ONHO M3 CTUMYJSILIUHU JIMLA, CTUMYJISILIUN
Ta3za, YPECKOKHOHM siekrpoctumynsiuuun HepBoB (TENS), mHTepdepeHunOHHONH Tepanuu
(IFT), nepuOpmnisauuu U 3JIEKTPOAKYNyHKTYPbl IJIsI oOecreueHHsl JiedeHus: 3a00NeBaHUM.
Yerpoticteo 100 MoxkeT OBITh NOAKIIOYEHO K AJIEKTpOHaM il OOeCIieueHHs! Teparuu
MALUEHTa MOCPENCTBOM AIEKTPOCTUMYJILUU. BIIOK yrnpaBieHus: TOKOM U CBETOIUOIBI TAKXKE
MOTyT OBITh MOAKJIIOUEHBI K NepBoMy Onoky 202 reHeparopa CHUTHAJIOB Ul OOecrieueHHs
TEparuu MOCPEICTBOM 3JIEKTPOCTUMYJISIUM U TEPANUN H3Jy4eHHEM KPAcHOro, OJIMKHEro
uH(ppakpacHOro u MHOPAKPACHOTO TUATTIA30HOB.

B BapmanTe ocymiecTBieHus n3o0pereHus ycrporictBo 100 Bkirodaer uHTEpdeiic
HDMI wwunu wuntepdetic USB nns XpaHeHus My3bIKaJbHBIX 3alUCed s OOJerdeHus
BBI3OPOBJICHHS MMALIUEHTA C MIOMOIIBI0 MY3bIKAJIbHOW Tepanuu. M3BECTHO, UTO My3bIKaJIbHAS
Tepanmusi yJIy4llaeT WHBA3WBHBIC MPOLENYPbl, BOCCTAHABIMBAET YTPAYCHHYIO peub,
yMeHbIIaeT mnoOouHble 3¢¢ekTsl Tepanuu paka U obnerdaer 6onab. OHa CyIIECTBEHHO
yAy4IIaeT KauecTBO >KM3HHM OOJNBHBIX IeMeHLuedl. B apyrom BapuaHTe OCYIIECTBIICHUS
uzobpereHust  ycTpodcTBo 100  BBIOJHEHO €  BO3MOXKHOCTBIO  COSAWHEHHS  C
TEPMOTIPOKJIAAKON Uil  OOECrieueHus] JieueHUs MalHeHTa C TIOMOLIBI0 TEPMOTEPAITHH.
Tepmorepanusi moje3Ha JIOASM C apTPUTOM W CKOBAHHOCTBIO MBIIIL, a TakKXe C

MOBPEXKACHUAMU T[IyOOKNX TKaHed koxu. Teruo mMoxer ObITh 3()(EKTHBHBIM CPEICTBOM
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CaMOINIOMOLIY TPU TAaKUX COCTOSHUSIX, KAaK pPEBMATOUMAHBIM apTpuT. TepamneBruueckue
3¢ deKTh Tera BKIIOUYAIOT YBEIMYEHHE PACTSKHUMOCTH KOJIJIAT€HOBBIX TKAaHEH, CHMKEHHE
TYTONOABIKHOCTH CYCTAaBOB, YMEHbIIEHUE OOJM, CHATHE MBIIIEYHBIX CIA3MOB, YMEHbIICHUE
BOCIIAJICHHs, OTeKa. TepMoTepamusi TakKe MOMOraeT B IOCJIEOCTpoil (asze 3aXuBIEHHS U
YCUJICHHsI KPOBOTOKA. YCHJIGHHBIH KPOBOTOK K TOPaKEHHOMY YYACTKy OOECIEeYHBAET €ro
OenKaMu, MUTATeIbHBIMH BEIIECTBAMH M KHCIOPOIOM ISl JTyUIIEerO 3aKHBIICHHS.

B BapuanTe ocymectBieHus u3odperenusi 0ok 102 BBOAA BKJIOUYAET MO MEHbINEH
Mepe OITHO U3 KJIAaBUATYPbl, CEHCOPHOTO SKPaHa, HAJKUMHBIX KHOTIOK U TyMOJIEPOB.

[MpenmoututenbHo, ycrpoiictBo 100 cHaOxkeHO MonyjeM OeCrpOBOIHON CBSI3H,
BBIOpaHHBIM ©3 rpymmel, Bkirouaromed wmonymn 2G (GSM), 3G (GPRS), 4G (LTE),
y3komnoJjiocHoro MaTepHeta Bemmel (narrowband Internet of Things, NB-IoT/5G), Zigbee nns
o0ecriedeHus1 OECTIIPOBOIHON CBSI3M € yAaJIeHHbIM oOnauHbIM cepsepoM 302. Verpoiicteo 100
o0ecrieunBaeT yOAJeHHBIH KOHTPOJb IaPaMETPOB B PEKHUME pPEATbHOIO BPEMEHH
nocpencTsoM yctporicTBa 300 KOHTPOJIS, CBSI3aHHOTO C YIAJeHHBIM O0JIauHbIM cepBepom 302.

B omgHoM BapmanTe ocymecTBiaeHus u3obpereHus: ycrpoiicto 100 Bkirowaer Onok
116 oueHKH COCTOSIHUS 3M0POBbs, conepskauii 010k 118 0OpaboTku CUTHAIOB M KOMITapaTop
120. brmok 118 o00paOOTKM CHTHAJOB BBINOJIHEH C BO3MOMKHOCTBIO B3aHMMONEHCTBHSA C
naryukamu  104a-n s mpuemMa  CHUTHAJIOB  OOHApy>KEHUs, a TakKe BBIMOJIHEH C
BO3MOXXHOCTBIO T'€HEepalMy 3Ha4eHUH OOHApyKeHHS Ha OCHOBE CHTHAJIOB OOHApY KEHHS.
Kommnapatop 120 BBINOSHEH ¢ BO3MOXKHOCTBHEO B3aumopeicTBusi ¢ Ojokom 118 obOpaborku
CUTHAJIOB JJIsl TIpUeMa 3HA4YeHUIl OOHApyKEHUs, a TaKKe BBINOJHEH C BO3MOXKHOCTHIO
CPaBHEHHs KaXXIOTO W3 MPUHATBHIX 3HAYCHUI OOHAPY)KEHHs] MO MEHbIIEH Mepe C OTHHUM
3apaHee 3aJaHHbIM IMOPOTOBBIM 3HAYEHUEM Uil OLEHKH COCTOSIHUSL 30POBbsl MALlUEHTA.
Kommaparop 120 BBIMONMHEH C BO3MOXKHOCTBIO T€HEpPALMU MPEayNpekJArIIero CHUrHaia,
KOTJa 3HaueHWsi OOHApy>KeHHs CTAHOBSTCS PAaBHBIMH 3apaHee 3aJaHHBIM TOPOTOBBIM
3HaYeHusiM. B BapuaHTe ocyiecTBiaeHus n300pereHust 010K 116 OLEHKH COCTOSIHUS 310POBBSI
pean30BaH C UCMOIB30BAHMEM OJHOTO HITH 0OJiee POIECCOPOB.

B Bapuante ocymiecTBieHuss nuzoOpereHus 0ok 116 OLIEHKH COCTOSIHHSI 3OPOBBS
BBINIOJIHEH C BO3MOMKHOCTBIO IMEPeNayu CreHEPHUPOBAHHOIO MPEAyNPEKAAIOIIEro CUrHajga Ha
ycrpoiictBo 300 KOHTpoOJisi depe3 yHaieHHbIH oOmaunbiii cepep 302. Ycrpoiicteo 300
KOHTPOJII TPUHUMAET TMPEeNyNpeKAAIUil curHanl U (QOpMHUpPYET Mpenaynpexaaroiee

YBCAOMIICHUEC 00 aHOMaJIbHBIX napamMeTpax 340pOBbA TAUWUCHTA JIA Bpada WKW JIALA,
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ocymectpisiromero yxon. C momomeio miardgopmel Matepuera Bemieit (Internet of Things,
IoT) 3apmeiicTBOBaHHBIN Bpad MOKeT HAOMIONATh KaK 3a KPUTHUYECKUMHU, TaK U 3a OOBIYHBIMU
nauueHTamu. IIpennoururensHo, ycTpoilctBo 100 HHTErpUpPOBAHO C CUCTEMON MEIULIMHCKON
JIOKYMEHTALMU / CUCTEMOM yIpaBjieHus: OOJbHULIBI Yepe3 ynaJeHHbIi obmavnblii cepeep 302,
B onHOM BapuaHTe OCYIIECTBJICHUS M300PETEHUS MOXKHO 3aIyCTUTH CIIy:KeOHbIH opuc ms
KPYIJIOCYTOUHOTO HAOJIFONEHUs] 3a MAlUeHTaMH C HCIONb30BaHHEM pPOOOTHU3MPOBAHHOIO
aBTOMAaTU3MPOBAHHOIO MpPOLECCa.

B npyrom BapmanTe ocymectBieHHs u3oOpereHust ycrpoiicteo 100 obecneumsaer
yAAJeHHOE NMPENOCTaBIeHUE BXOIHBIX JaHHBIX Yepe3 yeTpoucTBO 300 KOHTPOIIst NOCPEACTBOM
ynaneHHoro obOmadnoro cepsepa 302. VYcrporictBo 100 Takke WMeeT BO3MOXKHOCTH
yIOAJIEHHOTO OOHOBJIGHHSI TPOTpPamMM Ui Kaxnaoro u3 3aboneBanuil. Ycrpoiicteo 100
nporpamMmmupyetrcs Ha auana3oH 4actotr ot 0,01 I'u go 300 TI'u, nuana3oH HanmpsiKeHUs OT 2
B 10 80 B u nuana3oH Toka oT 5 MA o 5 A.

B eme onmHOM BapuaHTe OCyLIeCTBIeHHMs wH300peTeHns oOmauHblii cepsep 302
BKJIFOYAaeT OJIOK PErucTpaliy JaHHBIX M OJIOK aHajM3a JaHHBIX. BJIOK perncrpauuu TaHHBIX
BBITTOJIHEH C BO3MOYKHOCTBIO MpHEMa 3HaYeHUH OOHApY)KEeHUs U BBIOPAaHHOW MPOrpaMMel (TO
€CTb 3apaHee 3aJaHHBbIX 3HAUEHUII MO MEHbIIeH Mepe OAHOI0 U3 3JIEKTPUYECKOro
HAIpPsDKEHUs], TOKAa U 4aCTOThI, BHIOPAHHBIX IOJIB30BATENEM), COOTBETCTBYIOIIEH 3HAUEHHSIM
obHapyskeHus, ot ycrpoiictea 100, a TakKe BBINOJHEH ¢ BO3MOXKHOCTBIO CO3JJAHMS JKypHAsa
NPUHATBIX 3Ha4YeHUN oOHapyxeHus U mporpammbl. Cepsep 302 MOXET XPaHUTH KypHAI
NPUHSTHIX 3HAYCHUH OOHApPYKeHHs U BBIOPAHHBIX MPOrpamMm ajisi yeTporcTB 100, CBA3aHHBIX
C TalMeHTaMu. bJOK aHanu3a JaHHBIX BBINOJHEH C  BO3MOXKHOCTBIO — aHalu3a
3apErUCTPUPOBAHHBIX JTAHHBIX 3HAYCHUN OOHApPYKEHHMs W BBIOPAHHBIX MPOrPaMM, a TaKKe
BBITOJTHEH C BO3MOKHOCTBIO MIACHTU(HUKAIINY IIa0JIOHA B 3aPETUCTPUPOBAHHBIX JTAHHBIX JJISI
OTIpPENeNIeHUs] MaTeMaTHYeCKOW (PYHKLUH, CBS3BIBAIOIIEH 3aperMCTPUPOBAHHBIC 3HAYEHUSI
OOHapyXeHHUsl ¢ BbIOPaHHBIMU MPOrpaMMaMH. BJIOK aHanm3a JaHHBIX MOXKET HCIOJb30BAThH
onvH wiau Oojiee METONOB MAIIMHHOTO OOy4YeHHs IJIsl ONpEeAeNieHHs MareMaTHYeCKOi
3aBHCUMOCTU. IIOCKONBKY JKypHaJ JaHHBIX IIOCTOSHHO OOHOBIISETCS, MaTeMaTHYecKas
(GyHKIUS Takke peryisipHo / TEepUOnMYECKH OOHOBISAETCS Ui TOYHOIO OIpPENeIeHUs
B3aUMOCBSI3H MEXy 3HAaUCHUSIMH OOHAPYKEHHS U BBIOPAHHBIMHU MPOTPAMMAaMHU.

B mpumepe ocymectsienuss uzodpererusi cepsep 302 KOOPAMHHUPYET OIMEpavul ¢

TepaneBTUYeCKUMH ycTpoiictBamu 100 mauueHTOB Ay NpHeMa 3HAuYeHHH OOHapy KeHHs,
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UICHTUPHULHPYET PACXOXKACHUS WK 3a00JI€BaHUS M COOTBETCTBYIOLINE ITPOrPAMMBbI JICUEHUS,
KOTOpBbIe OyAyT BbIOpAHBI HA OCHOBE NMPUHSATHIX 3HAUE€HUI OOHAPY)KEHHsI U MaTeMaTU4eCcKOil
(yHKIMH, TeHEPUPYET COOTBETCTBYIOLIHE YIIPABISIFOIINE CUTHANBI U NTEPEaeT yIPaBIsIOLIHe
CHTHAJIbl Ha TepaneBTudeckue ycrporcrsa 100 1ist aBTOMaTHYECKOro BHIOOpa MPOrpaMM JUIst
MPEAOCTABJICHUS JICUEHUSI TALIUEHTaM C UCIIOIb30BaHueM ycTpoiicTs 100.

B BapuanTte ocyiiectBieHusi u3o0Operenust ceppep 302 mepemaeT MaTeMaTUYeCKYHO
¢byHKIMIO Ha TepameBTHueckue ycrporicTBa 100 mocne kaxmoro oOHoBieHus. Ha ocHoBe
NpUHATON MareMarndeckod (yHkiwH, ycTpoiictBa 100 OOHOBISIFOT/M3MEHSIOT MPOTPAMMBI,
xpansmuecss B namsatu 108, s npenocTasieHHs] TOYHOTO JIEYEHHs NMalleHTaM Ha OCHOBE
KOHTPOJIUPYEMBIX IapaMeTpoB W HIEHTH(PULIMpPOBAHHOTO 3a0oneBaHus. Takum oOpaszom,
ycrporicteo 100 mo3BONS€T aBTOMAaTHUECKH OOHOBISATH NPOTPAMMBI JUIA KaKAOTO U3
3a0oeBaHuil.

B BapmanTe ocymecTtienus n3odperenus ycrporcteo 100 w/umm cepsep 302 moxer
OBITH MHTETPHPOBAH C CHUCTEMON METUIIMHCKONW JMOKYMEHTAlMU OOJNBbHUIBI JJIS TOJTYYEHHUS
uHpOpPMAIIMK W3 TMPOILIBIX HAKOIUIGHHBIX 3alMcell MalueHTa, IOJNYyYaeMbIX BpeMsl OT
BpPEMEHHU. DTH JTaHHBIE MOTYT OBITh MCIIOJIB30BAHBI Ui MOJYy4eHUs MHQOpPMALMU U MOTYT
PEKOMEH/10BaTh MIA0JIOH UCTIONb30BaHMs ycTporicTa 100.

IIpennoururensHo, oOnauHblii cepBep 302 MOKeT OBITH KBAHTOBBIM OOJNAUHBIM
CepBEepOM, KOTOpBIM MOAAEPKUBAET AHAIU3 JAAHHBIX C HCIOJb30BAHHUEM KBaHTOBBIX
BBIUUCJICHU.

VYerporicteo 100 Bksrouaer MCTOUHUK 114 nmTaHus, BbIOPAHHBIA W3 TPYIIIIHL
BKJIFOUAIOINEH Oarapero, CONHEYHYIO MaHenb M OJOK mIpeoOpasoBaress MOCTOSHHOIO TOKA,
BBITOJIHEHHBII C BO3MOXKHOCTBIO TMOAKIIOUEHHs] K HICTOYHUKY IepeMeHHOro Toka. B Bapuanre
OCyIIEeCTBJIEHUs] u300pereHust ycrpoiictBo 100 Bxouaer anteHHy panuodactotHoro (RF)
NpPUEMHUKA M BbIIPAMUTENb. AHTEHHa pPaJMOYaCTOTHOTO IPUEMHHKA MPUHHUMAET
pPamMOYaCTOTHBIE CHTHAJBL BpIIpsAMuTens mnpeodpasyeT paauodacTOTHbIE CHTHAJIBI B
MOIITHOCTh MTOCTOSTHHOTO TOKa. [IpeoOpaszoBarenb MOCTOSHHOTO TOKa MpeodpasyeT MOIIHOCTb
MOCTOSIHHOTO TOKA B MOITHOCTb, HEOOXOAMMYIO IIJIsI 3aPSIAKH aKKyMYJISITOPA.

[IpennoururensHo, ycrporicTBo 100 MoOXeT ObITh HMHTETPHPOBAHO C CHCTEMOH
KOHTPOJISL 1 PETYIMPOBAHUS TTOIA4U KUCJIOPOAa B OOJBHHULIE MITH OTJENbHBIX MYHKTAX MOAAUH.
Yerpoticteo 100 Takke MoOkeT ObITh HMHTEIPHPOBAHO C TOPTAaTUBHBIMHU CHUCTEMaMHU

AUArHOCTUKU KPOBHU, MOPTATUBHBIMU KUCJIOPOAHBIMU anImaparaMu, CUCTEMAaMU aKylIpeCCyphl
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WIN PYTUMH MEIULIMHCKUMH YCTPOHCTBaMHU Il OOECTI€YEeHUs] TUArHOCTHKH 3a00JeBaHuil
UM PAaCCTPOMCTB IO JIMHUM KPOBH MALlMEHTAa U aBTOMAarUM4YECKOro 3amycka MpOrpaMMbl Ha
OCHOBE TUarHOCTUKH.

ITpeanourutensHo, ycrpoiictBo 100 mpeacrasnsier coOOH NMOPTAaTUBHOE M HOCHMOE
ycrpoiictBo. YerporictBo 100 MokeT ObITh HACTPOEHO B COOTBETCTBHM C TPEeOOBAHUSIMU
nareHTa. OHO MOXeT ObITh BBITIOJIHEHO B BUAE HAPY4YHBIX 4acoB, Opaciera WM Jaxke
OOJIbHUYHOW KPOBATH.

Yerpoticteo 100 cozmaer BHOpanuul B Tejle C HCIONB30BAHHUEM pa3IMYHBIX (HOpM
SHEPIrHH, BKIIFOUAs JJIEKTPUYECKUE, SJIEKTPOMATHUTHBIE M MEXaHWYECKHe KoyeOaHus st
€CTECTBEHHOI'O JIeUeHHsI NMAalMeHTOB. B mpuMmepe ocymecTBieHUs M300pPETeHUs NaT4YUKU
104a-n MOCTOSHHO KOHTPOJMPYIOT 3A0pOBbe NauueHta. KoHTponupyemsle mNapameTpsl
NOCTOSIHHO Tepenatotcst B Onok 106 ynpaBnenus. Ycrpoiicteo 100 oOHapykuBaeT
pacxokeHns/3a00MeBaHNsT HA OCHOBE KOHTPOJIHMPYEMBIX IapaMeTpPOB C HCIIOJIB30BAHHEM
MareMaTndeckoil ¢yHkmuu. Ecnu HaliieHO Kakoe-TMOO pacxXOKAeHWe B mapamerpax, OJiok
106 ynpaBieHusi aBTOMAaTHUECKH BBIOMPAET MPOrpamMMmy Uil CO3[AHUS 3JIEKTPUYECKOTO HIIH
SNIEKTPOMArHUTHOTO CHUTHANa, YTOOBI BBUIEYUTH MALIEHTA M YCTPAHHUTh DPACXOXKIECHUE.
YerpoiictBo 100 MoxeT ObITh HE B COCTOSIHUM OOHApYKHUTh OIpeneeHHble 3a0oneBanus. B
sToM ciy4dae Onok 102 BBoma ycrpoiictBa 100 mpuHuMaer py4yHOH BBOA Ui BbIOOpa
nporpaMMbl OT TMoJb30BaTensi. Ha ocHoBe 3Toro BBoAa Onok 106 ympaBiieHHs TeHEpPHUPYET
SNEKTPUYECKUN WM 3JEKTPOMArHUTHBIA CUTHAJI JAJd JiedeHus mnauueHrta. biok 106
yIpaBJIEHUs] MOXKET OBbITh BBIMOJHEH C BO3MOXHOCTBIO IMPHEMa BXONHBIX ITAHHBIX KaK OT
natyukoB 104a-n, Tak u ot Omoka 102 BBOZA B OMHO M TO K€ BPEMS M OIHOBPEMEHHO
BBIMOJTHSET (DYHKLUMH KOHTPOJST M JiedeHus. BoO BpeMs KOHTpPOJS, KOra BO3HHKAET
Yype3BbIYAHAST CHUTyalusi CO 37I0pOBbeM, OJok 116 OIEHKH 3I0pOBBSI TeHEPUPYET
npeaynpexaaromui curdan. I[lpenynpexaaromuil CUrHajJl NPUHUMAETCS Ha YAAJICHHOM
ycrporictee 300  KOHTpPOJI, KOTOPbIA  MOXET OBITh  KOMITBIOTEPOM  OOJBHHULIBL,
NOJIB30BATENIbCKUM  YCTPOMCTBOM Bpaua WM JIMIA, OCYLIECTBISIFOIIETO YXOI, YTOOBI
YBEAOMUTh UX O 4YPE3BbMHAWHON CHUTyallMu €O 3740poBbeM. llocne 3Toro Bpaum wnm nuna,
OCYIIECTBIISIFOLINE YXOI, MOTYT MPENNPHHATh COOTBETCTBYIOLINE ACHCTBUS, YTOOBI MTOMOYb
NAalMeHTy B Ype3BblUaiiHOW cutyaumu. Takum oOpasom, ycrpoiictBo 100 mo3Bomsier
MaLUEHTaM MOJIY4YUThb JOCTYN K HEOTJIOKHONH MEAULUHCKON TOMOLIH.

B npyrom npumepe ocyuiectienus u3ooperenus ycrpoiictso 100 ucnonp3yercst ans
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KOHTPOJI YPOBHsI INIIOKO3bI B KPOBHU 4YeJIOBEeKa, cTpagaromiero auaderom. Korma yposenb
IIFOKO3bl B KPOBM IIPEBBIIIAET 3apaHee 3aJaHHOE 3HaueHue, ycrponctso 100 renepupyer
TepaneBTUYEeCKUI CUTHAJ HA BbIACIEHHON 4aCTOTE AJI1 KOHTPOJIS YPOBHs INIFOKO3bI B KPOBU.
IIpuBeneHHOE BBIIE ONHMCAHWE BAPUAHTOB OCYINECTBICHUS H300peTeHHs ObLIO
NPENyCMOTPEHO Ul WUTIOCTPALMM H300peTeHUs] W HE NPEeIHA3HAYeHO I OrPaHUYeHUs
HacToswero n3ooperenus. OTaeIbHbIE KOMIIOHEHTBI KOHKPETHOTO BapUaHTA OCYLIECTBIICHHSI
U300peTeHst, Kak TNpPaBWIO, HE OrPAaHUYUBAIOTCS 3THM KOHKPETHBIM BapUAHTOM
OCYIIECTBJIEHUs] M300pETEeHUs, a SBISIOTCS B3aUMO3aMEHseMbIMU. Takue BapUaHTbI He
CllefyeT paccMaTpuBarb KaK OTCTYIJIEHHE OT HACTOSINEr0 H300pEeTeHHs, U BCE TaKHe

MOAU(UKALIUN HAXOIATCS B Mpeaesiax 00beMa HaCTOSAIIETO H300PETEHHS.

TEXHUYECKHE NPEUMYIIECTBA

Hacrosiimee wu300peTeHne, OMUCAHHOE BBIIIE, HMEET HECKOJIBKO TEXHUYECKHX
IIPEUMYILECTB, BKJIIOYasl, IOMUMO MPOYEro, peanu3aliio0 MEeJULMHCKOrO TepareBTHYeCKOro
YCTPOMCTBA, KOTOPOE:

* obecrieuynBaeT KOHTPOJIb PA3JIMYHBIX MOKa3aresel 370pOBbsl OPraHU3Ma MalleHTa B
pEeKHMeE pPeabHOTO BPEMEHH,

* MOXKET JIEYUTh MHOXECTBO 3a00JI€BAaHUN 1 PaCCTPOMCTB;

* BOCCTaHAaBJIUBAET A3€Ta-IIOTEHLUAJ KJIETOK TeJa,

* o0ecrieunBaeT yaaleHHbIH KOHTPOJIb COCTOSTHUS 340POBbs MALNEHTA,

* MOXKET OBITh HHTEIPHUPOBAHO C CUCTEMON METULIMHCKON JOKYMEHTAlMU OOJbHULIBL,

* SIBJISIETCSI HOCUMBIM,;

* YBEIOMJISIET Bpaua, 3aperUCTPUPOBAHHYIO OOJBHHIY WJIM JIUIO, OCYIIECTBISIOIIEE
yXOI, 0 HEOOXOIMMMOCTH OKa3aHHsI HEOTJIOKHOM METUIIMHCKOW MOMOIIIH,

* I03BOJISIET NMALUEHTY MOJYYUTh JOCTYI K HEOTJIOKHON METULIMHCKON MOMOIIU; U

* MOXKET JICYUTh OOJIE3HH U PACCTPONCTBA, CBSI3aHHBIE C KPOBBIO.

BapuaHThl OCyIIeCTBIEHUS H300pETeHMs, a TaKKe HX pa3IMyHble TMPHU3HAKH U
MIPEUMYILEeCTBA MOSACHSIOTCS CO CChUIKOM HAa HEOTPAaHWYMBAIOIIME BAPUAHTBI OCYLIECTBIICHUS
n300peTeHns, NpUBeAeHHble B onucaHuu. OmHcaHue XOpOIIO H3BECTHBIX KOMIIOHEHTOB H
croco0oB 00palOTKM HE MPHUBOAWTCS, 4YTOObI HE 3aTPYIHATh ITOHUMAaHHE BAapUAHTOB
ocymecTBieHus1 u3o0pereHust. [lpumepbl, HCMONB30BAHHBIE B JaHHOM JOKYMEHTE,

MpeaHa3HAYeHbl TOJBKO JJIsi OOECIedeHUss MOHUMAaHUs CIoCOOOB, KOTOPBIMH MOTYT OBITh
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p€amn30BaHbl BapUAHTbI OCYILICCTBIICHUA I/1306peTeHI/I$[, NpeaACTAaBJICHHBIE B JaHHOM
AOKYMECHTE, U AJIs1 TOTO, YTOOBI JAaTb BOSMOXHOCTDH CIICIHUAJINCTaM B HaHHOﬁ 00J1aCTH TEXHUKHU
NPUMEHSATh HAa IPAKTUKE ONHCAHHBIE BAPHAHTBl  OCYLIECTBJIEHHS  H300pETeHUs.
CoOTBETCTBEHHO, MNpUMEPbl B JAHHOM JOKYMEHTE He CIeAyeT pacCMarpuBaTb Kak
OrpaHUYMBAIOIINE 00bEM BAPUAHTOB OCYIIECTBICHUS N300PETEHUSL.

[TpuBeneHHOE BBIIE ONMMCAHUE KOHKPETHBIX BAPUAHTOB OCYLIECTBICHHS H300peTeHUs
HACTOJIbKO TIOJTHO PACKpbIBaeT OOLIMI XapakTep BapHAHTOB OCYIIECTBICHHS H300pETEHUS,
MPUBCACHHBIX B JAHHOM OOKYMECHTE, YTO OPYyIru€ JiMla MOTyT, MPUMEHASA COBPEMCHHBIC
3HaHUu#A, JIETKO MOI[I/I(I)I/ILII/IPOBaTb 15005015t AaarnTUpOBATh AJIA Pa3JIUIHBIX HpI/IMeHeHI/Iﬁ TaKHue
KOHKPETHBIC BApPUAHTBI OCYILICCTBJICHUSA I/1306peTeHI/I$[ B IIpeaciax O6H.I€I>i KOHLCIIHUH, H,
CJICAOBATCIIbHO, TaKHUE aaanTraiuu u MOI[I/I(I)I/IKaLII/II/I AOJIKHBI TMOHHUMATBCA B MpEaciiax
3HAYCHUA U AUalla30Ha 3KBUBAJICHTHBIX TMPHU3HAKOB PACKPBITHIX BAPHUAHTOB OCYIICCTBIICHUA
n3o0perenus. Crnenyer mMOHMMATh, 4YTO (pasbl WM TEPMHUHBI, HCIOJIb3YEMbIE 3IECh,
Npe€aHasHA4YCHbI AJis1 OMNHCAHUA, a HE OJId OTPaHUYCHUSA I/1306peTeHI/I$[. Taxum O6p330M,
HECMOTPs Ha TO, YTO BAPUAHTHI OCYLICCTBJIICHUSA I/1306peTeHI/I$[ B JAaHHOM IOOKYMCHTEC ObLIH
OIMNCAaHbI B BUAC NpEeATIOYTUTECIIbHBIX BapUAHTOB OCYHIECTBIICHNUSA I/1306peTeHI/I5[,
crnequajJucraM B )laHHOI‘/'I 00JacTH TEXHUKH MOHATHO, YTO BapUaHTbl OCYLICCTBIICHUS
M300peTeHNss MOTYT TPUMEHSTHCS Ha IPAKTUKE C HU3MEHEHMSIMHU B Npefenax CYLIHOCTH
n300peTeHus.

BrelpakeHusi «1o MEHbLIEH Mepe» WIM 10 MEHbLIeH Mepe OAWH» MIPEANoaararT
HUCIIOJIB30BAHUEC OOHOI'0 HJIN Oonee SJIEMCHTOB, WJIM HMHIPCOAUCHTOB, HWJIM BCJIWYHH, KaK B
BapUAHTE OCYLIECTBICHHUsS H300pETeHUs, Ui NOCTHIXKEHUS ONHOW MM OoJiee >KeIaeMbIX
LeJIe WK Pe3ysbTaToB.

JIroboe oOcykneHre NOKYMEHTOB, MaTepUajioB, YCTPOWCTB M T.II., BKJIIIOYEHHBIX B
JAaHHOE OMKCaHWe, NPEAHA3HAUEHO MWCKIIOYUTENIbHO [UIsl MPEAOCTaBIEHUs] KOHTEKCTa
u3zobpererus. OHO He AOJKHO BOCIPUHUMATHCS KaK JOMYIIEHHE TOrO, YTO KaKUe-JIUOO WU
BCE€ 3TH BOIMIPOCHI COCTABJIAIOT YaCTh MPEALICCTBYIOIICTO YPOBHA TEXHUKU UJTA O6H_[I/IX 3HAHWUHN
CHierMaiucTa B 00JIaCTU TEXHUKH, K KOTOPOM OTHOCHUTCS M300peTeHue, U ObUTH U3BECTHBI 110
IaThl MPUOPUTETA HACTOSAIIETO N300 PETEHMS.

UmncnoBble 3HAUEHUs], YKa3aHHBIE Ui Pa3INYHbIX (PU3MUECKUX MAapaMETPOB, Pa3MEPOB
WKW BCJIMYHH, ABJIAKOTCA l'IpI/I6.]'II/ISI/ITeJ'IbHI:>IMI/I, U mpeanojgaracTes, 4YTo 3Ha4CHUA BBILIIE/HIKE

YHCJIOBBIX 3H3“I€HHI>1, Ha3HAYCHHBIX IIapaMeTpaM, pasMepaM HWJIN BCIWYUHAM, HAXOOATCA B
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npeenax CyL[HOCTH HaCTOAIIEro U300PeTeHus, €CIN TOJIbKO B OIMCAHUH HE YKa3aHO UHOE.
Hecmorpst Ha TO, 4TO B JaHHOM JOKYMEHTE 3HAYUTEJbHBIN AKLEHT ObLI CAeNaH Ha
KOMIIOHEHTaX M COCTaBHBIX YaCTsX [MPEANOYTUTENbHBIX BAapUAHTOB OCYLIECTBICHUS
n300peTeHust, ClieqyeT MOHUMAaTh, YTO MOXET OBITh BBIINOJHEHO MHOXKECTBO BapHUAHTOB
OCYLIECTBJIEHUsI H300peTeHus, W B IPEANOYTUTEIbHbIX BApUAHTAX OCYLIECTBICHUS
U300peTeHuss MOTYT OBITh CAEJaHbl U3MEHEHHUs! B Mpefesiax CYLUIHOCTH H300peTeHHs. DT U
APyrue U3MEHEHUs B MPEIIOYTUTEIbHOM BaPHAHTE OCYINECTBIICHUs] M300PETeHNUs, a TAKXKE B
APYTUX BapUaHTaX OCYLIECTBIEHHs M300peTeHust OyayT OYeBHIHBI CIIELUAINCTAM B JaHHOM
O0JIaCTH TEXHUKH U3 HACTOALIETO OMHCAHUS, NMPHU 3TOM CIEAYeT MOHMMAaTh, YTO ONMHCAHHBIN
BAPUAHT CIIeyeT WHTEPIPETUPOBATh NPOCTO KAaK MIUIFOCTPALIUIO H300PETEeHUs, a He €ro

OrpaHUYEHUE.



POPMYVYJIA U3OBPETEHUSA
1. Tepanesruueckoe ycrpoictBo (100) mis kOHTponst M JiedeHus: 3aboneBaHuit
NALUEHTOB, COAEpIKAILEe:
a) Onok (102) BBOIA, BBIMIOJHEHHBIN C BO3MOXKHOCTBIO MTPHUEMA 110 MEHBIIIEH Mepe

OIHUX BXOJIHBIX JaHHBIX OT MOJIb30BATEJS;

b) natanikd  (104a-n), BBINOJHEHHBIE C BO3MOXKHOCTBIO KOHTPOJISI 3apaHee
3a/laHHBIX NAapaMeTPOB, CBA3AHHBIX CO 3JOPOBbEM MALIMEHTA, MPUUEM YIOMSHYTbIE JaTUUKU
(104a-n) Tak>ke BBIOJHEHBI C BO3MOYKHOCTBIO T€HEPALIMN CHTHAJIOB OOHAPY KEHUSI HA OCHOBE
YIOMSIHYTBIX KOHTPOJIUPYEMBIX I1apaMeTPOB;

c) onok (106) ympaBiieHus, BBITIOJHEHHBIH ¢ BO3MOKHOCTBIO B3aUMOIEHCTBUS C
ynoMmsiHyTeIM  OnokoMm (102) BBoma w ymomsiHyThIMH gartunkamu (104a-n), npudem
yIoMsiHY ThIH 0510k (106) yripaBineHust CORePIKUT:

1) namsate (108), comepkamyro CHnUCOK 3a0ONeBaHMN, MOANIEKAIINX

JIEYEHUIO, U TIPOTPaMMy, COOTBETCTBYIOIIYIO KaKIOMY M3 YIOMSIHYTBIX 3a00JI€BaHMI,

IpUYEM KaKJas U3 YIOMSHYTBIX IPOrPaMM COAEPIKUT 3apaHee 3a/laHHble 3HAYeHUsI 110

MEHBIIEH Mepe OHOTO U3 3JIEKTPUUECKOTO HANPSKEHUs, TOKA U 4YaCTOTbI AJIS JIEUCHMUs]

COOTBETCTBYIOILLETO 3a00IE€BaHMS;, U

1) koHTpoiep (110), BBIMONHEHHBIH C  BO3MOXKHOCTBIO —IpHEMa

YIIOMSIHYTBIX BXOAHBIX AAaHHBIX OT ymomsiHyToro Omoka (102) BBOma M YIOMSIHYTBIX

CUTHAJIOB OOHAPYKEHHUSI OT YHOMSIHYTHIX nardyukoB (104a-n), mpudeM ymOMSIHYTHIH

koHTpoJuiep (110) Takske BBITIOIHEH ¢ BO3MOKHOCTBHIO B3aMMOAEUCTBUS C YIIOMSHYTOMH

namsTeio (108) mist BBIOOpA MpOrpaMMbl HA OCHOBE YIIOMSIHYTBIX MPUHSTBIX BXOIHBIX

JaHHBIX, CHTHAJIOB OOHAPYKEHUS WIIH UX KOMOUHALIHH,

d) omok (112) reHeparopa CHUTHAJIOB, BBIMOJHEHHBIA € BO3MOXKHOCTBIO
B3aUMOJICHCTBUSL C YNOMsHYTBIM OsiokoMm (106) ympaBieHuss IJsi TpueMa YIOMSHYTOM
BBIODAHHOW TPOrpPaMMbl, a TaK)k€ BBIOJHEHHbIH C BO3MOXKHOCTBIO T'€HEPALUH
TEpaneBTUYECKOro CUTrHajia C YIIOMSHYThIM 3apaHee 3alaHHbIM 3HaueHHUEM 10 MeHbIlel Mepe
ONHOTO W3 DBJIEKTPUYECKOTO HAMNPSDKEHUs, TOKA W YaCTOThI, CBSI3aHHBIX C BBIOPAHHOM
MIPOrpPaMMON; U

e) COEIMHUTENIbHOE CPEACTBO JJIi YCTAHOBKH yrnomsiHyToro Omoka (112)

réHeparopa CUrHaJjioB BOJIM3H TeJa nanueHTa AJisd nmoAavu TEpanceBTUYCCKOTrO CUrHajia B TEJIO
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naugeHTa ¢ obecredeHueM JiedeHus 3a00NIeBaHUs, COOTBETCTBYIOIIErO YHOMSIHYTOH

BBIOPaHHOH Mporpamme.

2. VYerporicteo (100) mo m.1, B koropoMm ymnomsiHyTbie paartduku (104a-n)
BKJIIOYAIOT IO MEHbIIEH Mepe onuH U3 nardmka snekrpokapauorpammbl (ECG), mardrka
¢oromnernsmorpammel  (PPG), marumka  anextpoperuHorpammbl  (ERG),  nmarumka
MHOTPaMMBbI, JaT4lKa KPOBSHOTO AABJICHUS, TIIOKOMETpA, JaT4YHUKa TEeMIIepaTypbl, NardyuKa
HachIeHUss KkucyioponoM (nmarumka SpO2), naTdymka YacTOThI CEPAEYHBIX COKPALICHUH,
WHBA3MBHOTO (BHYTPHAPTEPHAIBHOrO) nartdynka KpossHoro pasneHus (IBP), nparumka
JaBJICHUs B KaMepe Cepala, YCTPOHCTBA ISl KOHTPOJS HEPBHO-MBILIEYHOIO arapara,
JaT4MKa YIJIEKUCIIOro rasa B KoHIe Bbinoxa (marunka EtCO2), mynmbcokcumerpa u pUTHEC-
TpeKepa Ul OTCIESKUBAHMS HAPY3KH, BapradenbHocTH cepaednoro putMma (HRV), nanHbIx 0
CHE, LIaroB, MOTPAYEHHBIX KAJOPUH, COBOKYMHOIO NMPOMIEHHOrO PACCTOSHHUS U TAHHBIX O

cep):[equi/'I ACATCIIBHOCTH MAITMCHTA.

3. VYerpoticteo (100) mo m.1, B xoropoM ymomsiHyThIH Onok (112) remeparopa

CUTHAJIOB p€aIN30BaH C UCIIOJBb30BAHUEM MUKPOKOHTPOJLICPA.

4. VYerpoticteo (100) mo m.1, B KOTOPOM YIIOMSIHYTBIH TepaneBTHYECKUN CUTHAJ

IPENCTaBIsIET COOOM 3JIEKTPOMArHUTHBIN CUTHAT.

5. VYerpotictBo (100) mo m.4, B kotopoM yrnomsiHyThiH Onok (112) reneparopa
CUTHAJIOB BKJIFOYAET:

a) ne4eOHbIe KaTyLIKU (206a-s) ISt reHepanuu YIIOMSIHYTOTO
AJIEKTPOMArHUTHOTO CUTHANA Uit oOecrieueHusl JieueHus1 3a00JIeBaHMsl, COOTBETCTBYIOIIETO
YIIOMSIHYTOH BBIOPAHHOI Mporpamme;

b) nepBbiii 0650k (202) reHepaTopa CUTHAJIOB, BBIMOJIHEHHBIH C BO3MOXXHOCTBIO
reHepaliil CUTHajla BO30Y)KAEHHMS C YIOMSHYTBHIMH 3apaHee 3aJaHHbIMH 3HAYCHUSMH I10
MEHbLIEH Mepe OJNHOIO M3 3JIEKTPHUYECKOTO HANPSDKEHUs, TOKA M YaCTOThI, CBS3aHHBIX C
BBIOpAaHHOW MPOTPaMMO; U

c) cxemy (204) BO3Oy>XHEHHsSI KATYyIIKH, BBITOJHEHHYIO C BO3MOXHOCTBIO

B3aMMOZICHCTBUS C YIOMSHYTBIM MepBbIM OnokoM (202) reneparopa CHTHAJIOB Ui IpHeMa



YIIOMSIHYTOI'O Cr€HEPHPOBAHHOTO CHTHaja BO3OY)KIEGHUS, a TAakKe BBIIOJHEHHYIO C
BO3MO)KHOCTBIO O0OpabOTKH YHNOMSHYTOrO MPUHATOrO CHrHajna BO30YKIEHHUS Ha OCHOBE
TpeOOBaHMS U KOJMYECTBA YIOMSIHYTBIX JiedeOHbIX KaTyiuek (206a-s), mpy 3TOM YIOMSIHYTas
cxema (204) BO30y>KIEHHUSI KaTyIIKU BBIMOJHEHA ¢ BO3MOXKHOCTBIO Moaa4u 0OpaboTaHHOTO
MIEPBOIO CUTHAJIA HA YIIOMSIHYThIe jiedeOHble kaTymku (200a-s) mist odecriedeHusi reHepauu

YIOMSIHYTOT'O 3JIEKTPOMAarHUTHOTO CUTHAJIA.

6. VYerpoticteo (100) mo m.1, B KOTOPOM YIIOMSIHYTBIH TE€paneBTHYECKUN CHUTHAI

IPENCTABIIET COOON 3JIEKTPUIECKUN CUTHAIL

7. VYerpoticteo (100) mo m.6, B xoropom Onok (112) remeparopa CHUTHAJIOB
BKJIFOYAeT BTOPOH OJIOK reHeparopa CUTHAJIOB, BBIMOJHEHHBIH C BO3MOXKHOCTBIO T'€HEPALIUH
YIIOMSIHYTOTO 3JIEKTPHUECKOrO CUTHANA C YIIOMSIHYThIMU 3apaHee 3aJaHHBIMHI 3HAYEHUSIMH 110
MEHbIIEH Mepe ONHOTrO M3 3JIEKTPHUYECKOrO HANPSDKEHMs, TOKA M YacTOTHI, CBSI3aHHBIX C
BBIOPAHHOW IpOrpaMMol, aiast oOecreueHHs JiedeHUs 3a00JeBaHUS, COOTBETCTBYHOILETO

YIIOMSIHYTOH BBIOpaHHOH MporpaMmme.

8. VYerpoticteo (100) mo m.1, B KOTOPOM YIIOMSIHYTBIH TepaneBTHYECKUN CUTHAJ

BKJIFOYACT MOCJIEN0OBATCIbHOCTD UMITYJILCOB.

9. VYerpotictBo (100) mo 1.5, B kotopoM ymnomsiHyThIH Onok (112) reneparopa
CHUTHAJIOB T€HEPHUPYET YIOMSIHYTBIH 3JEKTPOMATHUTHBIA CUTHAJ JUIsi OOECTICYCHHUs JICUSHHsI

3a00y1eBaHUM MyTEM YJIYUYLICHUA A3€TA-IIOTCHIHAIA KJIETOK B TCJIC MallUCHTA.

10.  Yerpoticto (100) mo n.5, B KOTOPOM yHOMsIHYTBhIE JiedeOHbIe KaTtymku (206a-

S) SIBISIFOTCSI 3JIEKTPOMATrHUTHBIMU KaTyLITKaAMH.
11.  VYerpotictso (100) o m. 1, B koTopom ynomsiHyThiH 6110k (102) BBOAA BKITFOUAET
O MEHbLIEH Mepe ONHO U3 KIABHUATYypPhbl, CEHCOPHOTO 3KpaHa, HAXXMMHBIX KHOMOK H

TyMOJIEpOB.

12, VYerpoticteo (100) mo m.1, B KOTOpOM yHOMSIHYTbIe 3apaHee 3aJaHHBbIE
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SHAYCHUA OSJICKTPHUUCCKOIO0 HAIIPSXKCHUSA BKIHOYAKOT TMOJIOKUTCIIBHBIE W OTPULATCIIBHBIC

SHAYCHUA HAIIPSPKCHUS.

13.  YcrpotictBo (100) mo n.7, B KOTOPOM YIOMSIHYTBI BTOpOi OJIOK reHeparopa
CHTHAJIOB BBITIOJIHEH ¢ BO3MOKHOCTBIO MOIKJIIOYEHHs K cBeTom3ny4arouum auonam (LED)
KpacHoro, OnmkHero WH(ppPaKpacHOro U HH(PAKPaCHOrO IUAMA30HOB sl OOeCredeHuUs
BO3MOXKHOCTH TeHepaliil CBETOBbIX JIydel KpacHOro, OJMKHEro WH(PPAKpPaCHOTO U

UH(paKpacHOro AUAMA30HOB JJIsl 0OeCTeUeH s JISYeHUsT 3a00IeBaHUI.

14.  YcrpotictBo (100) mo n.7, B KOTOPOM YIOMSIHYTBIH BTOpPOH OJIOK reHeparopa
CHTHAJIOB BBINIOJHEH C BO3MOXKHOCTBEO TIONKJIFOUEHHsI K OJIOKY YIpPaBICHHS TOKOM JUJIsI
o0ecriedeHrs] Teparuu MOCPENCTBOM 3JIEKTPOCTUMYIISLINY, BKIIFOUAs 110 MEHBINEH Mepe OIHO
U3 CTUMYJISILUY JIMIA, CTUMYJISIIUU Ta3a, YPECKOKHON 3yeKTpocTumMyssinuu HepBoB (TENS),
uHreppepentmonnoii tepanuu  (IFT), neduOpmnnsduum u  3IEKTPOAKYNYHKTYPBI, IS

obecnieueHust JieueHust 3a00JIEBAaHUN.

15. Yerpoiicteo (100) mo m.1, B KOTOpoe BCTPOEH MOIYJb OECIPOBOAHON CBSI3H,
BBIOpaHHBIH M3 rpymmbl, Bkiarodatomeid moayaun 2G (GSM), 3G (GPRS), 4G (LTE),
y3komnojiocHoro Murepnera Beweit (NB-IoT/5G), Zigbee, nist obecnieueHust GecripoBOgHOM

CBSI3H C yAAJIEHHBIM 00J1auHbIM cepBepoM (302).

16.  Ycrpotictso (100) o m. 1, Birodaromee uctouHuk (114) nuranus, BBIOpaHHBINA
W3 TPYNIbL, BKIIOYAKOIEH Oarapero, CONHEYHYIH0 TMaHeab U ONok mpeoOpasoBarels
NOCTOSIHHOTO ~ TOKA, BBIMOJHEHHBI € BO3MOXHOCTBIO MOAKIIFOUEHUS K HCTOYHHUKY

MNEPEMCHHOIO TOKaA.

17.  Yerpoticro (100) mo m.1, Brmouaromee natepgeiic HDMI w/unm urTepderic
USB 1uis1 XxpaHeHUs1 My3bIKQJIbHBIX 3aMTUCEH Ui 00ECTIeYeHNsT JIEYSHUS TALIUEHTa C TTIOMOIIBIO

MY3bIKaJIbHOU TEpPANUU.

18.  VYerpotictBo (100) mo m.1, BBINOJIHEHHOE C BO3MOXKHOCTBIO COEAMHEHUS C

TepMOHpOKHaHKOﬁ JUJIS obecrnieueHus JIEUEHUs nanueHTa ¢ IOMOILIBIO TCPMOTEPAIINHN.



19. VYerpoticteo  (100) mo m.l, B KOTOPOM YIOMSHYTBIE KOHTPOJHUPYEMBbIE
nmapaMeTpbl BKIIIOYAIOT YacTOTY CEpHEYHbIX COKpalueHuii, dacrory mynbca, ECG, PPG,
kpossiHoe nasneHue (BP), Haceiuenue xucnopomom (SpO2), ypoBeHb YINIEKHMCIIOTO rasa,
BBIZICJIIEMOTO B KOHIIE BBIAOXA, YACTOTY ABIXaHHUS, HEPBHO-MBILIEYHYIO OJIOKany, YPOBEHb
IIIOKO3bl B KPOBH, TEMIIEPATYPY KOXHOT'O IIOKPOBA, IIOTPAYCHHBIE KaJIOPpUHU, YPOBCHDb

Harpy3Ku, COBOKYITHOE MPOHIEHHOE PACCTOSIHUE U TPOAOJIKUTEIBHOCTD CHA.

20.  Ycrpoiicto (100) mo m.15, koropoe obecneynBaeT yOAJIEHHBIH KOHTPOJb
YIOMSIHYTBIX NApaMETPOB B PEXHMME PEaJbHOIO BPEMEHH C MOMOIIBI ycrpoiictBa (300)

KOHTPOJIS, CBSI3aHHOTO C YIIOMSIHYTBIM YIAJIEHHBIM 00JIauHbIM cepBepoM (302).

21. Yerpoiicteo (100) mo m.20, Bkmowaromee Oyok (116) oLeHKH COCTOSHUS
3710POBbsi, COAEPIKALIUNI:

a) omok (118) o00OpaboTKkM CUTHAJNIOB, BBINOJHEHHBIH C  BO3MOYKHOCTBIO
B3aUMOZEHCTBUS C YIMOMSHYTHIMH fardukamu (104a-n) mnis npueMa yIOMSIHYTBIX CHTHAJIOB
OOHapy»KeHUs, a TAKXKe BBITOJHEHHBII C BO3SMOKHOCTBIO T'€HEepallui 3HAUYeHUH OOHAPYKEHHSI
Ha OCHOBE YIIOMSIHYTBIX CUTHAJIOB OOHAPYKEHUS;, U

b) kommnaparop (120), BBIIOJHEHHBIH C BO3MOXKHOCTBEO B3aUMONEHCTBUSL C
yrnoMsiHyTeIM OjiokoM (118) 00paOoTku CHrHaJOB AJisi NpUEeMa YIOMSHYTBIX 3HAuUeHHH
OOHapyKeHUsI, a TAK)KE BBIMOJIHEHHBIH ¢ BO3SMOKHOCTBIO CPABHEHUS KAKIOTO M3 YIOMSHYTHIX
NPUHSATBHIX 3HAYEHUH OOHApPYXKEHUsI MO MEHbLIeH Mepe C OJHUM 3apaHee 3aJaHHbIM
MOPOTOBBIM 3HAUEHHEM JJIsl OLIGHKH COCTOSIHUS 370POBbs MAllU€HTa, MPUYEM YIOMSHYTBIN
kommaparop (120) BBINONHEH ¢ BO3MOXHOCTBEO T'€HEPALMU MPEeNyNpeKAA0Mero CUrHaa,
KOTZa VIIOMSIHYThIE 3HAUeHHs] OOHAPY)KEHHUs] CTAHOBSITCS PAaBHBIMH YIOMSHYTBHIM 3apaHee

3aJaHHBIM IMOPOTrOBbIM 3HAYCHUAM.

22, VYcrpoiicto (100) mo m.21, B koropoMm ynomsiHyTelH Onok (116) ounenku
COCTOSIHHs 310POBbsI BBITIOJIHEH C BO3MOXKHOCTBIO MEepeAadn YIIOMSHYTOTO CT€HEPUPOBAHHOIO
MPEAyNpeKOaoero CHrHajga Ha yrnomsiHytoe ycerpoiictBo (300) koHTponst dyepes

YIOMSIHYTHIN yaaJieHHbIN oOnadnblii cepsep (302).
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23, VYerpoiicteo  (100) mo m.15, koropoe olecneuuBaeT  yAaJE€HHOE

2

IPENOCTAaBIEHHE YIIOMSIHYTBIX BXOIHBIX JAHHBIX C TIOMOLIBIO YIOMSHYTOrO ycTpoiicTsa (300)

KOHTPOJIS 4epe3 YIIOMSHYThIH yaajieHHbIl obnaunbiii cepsep (302).

24. YerpoiictBo 1o m.15, KOTOpO€ HHTErpUpPOBAHO C CHUCTEMOW MEAULMHCKOU

JIOKYMEHTAMK OOJBHULIBI Uepe3 YIOMSHYThIN yaajdeHHbI oOnauHbii cepsep (302).

25. VYerpotictBo (100) mo m.15, kOoTOpO€ MO3BOJSIET BBINOJHATH PYYHOE WIH
aBTOMaTH4YeCKoe OOHOBJIGHHE YIOMSIHYTBIX NPOTPaMM YHAJEHHO 4Yepe3 YIOMSHYTHIH
ynaneHHblil obnmaunblii cepBep (302), mpu 3TOM YNOMSIHYTOE aBTOMATHYECKOe OOHOBJICHHE

BBITTOJIHACTCA C UCITIOJIB30BAHHEM MCTOA OB MAIlIMHHOIO O6yLIeHI/I$I.

26. Yerpoiicteo (100) mo m.1, xoTopoe mpencrasisier coOOW MOPTaTMBHOE U

HOCHUMO€ YCTPOUCTBO.

27.  Ycrpoiicto (100) mo m.1, B KOTOPOM YHOMSIHYTO€ COEAMHUTENBHOE CPEACTBO

BBITIOJIHEHO M3 MPOBOASALIECTO MaTEpHraJia.

28.  VYerpoiicto (100) mo m.1, B KOTOPOM YIOMSIHYTO€ CO€AMHUTENBHOE CPEACTBO
BBIOPAHO W3 TPYNIbL, BKIOYAIOIIEH pPEMEeHb, KOHTAKTHYI IOBEPXHOCTb, HA0Op 30HMOB,

kabesu 1 HabOp JIEKTPOIOB.
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