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[lporpaMma  BCTYNMTENBHOIO 3K3aM€Ha B  aCHHPAHTYpPy [0 Hay4HOM
cnequanbHocTd  05.11.17  «IlpuGopbl, cHCTEMBI MW W3HENHS MEIUIIMHCKOTO
HA3HAYEHHs» COCTaBJI€HAa HAa OCHOBE IIPOIpaMM YYEOHBIX OHUCLHUIUIMH II0
OCHOBHBIM ~ 00pa30BaTeNbHBIM MpPOrpaMMaM BBICIIETO  MPO(ECCHOHAILHOIO
obpaszosanust 201000.62 u 201000.68 «buoTeXHUYECKHE CUCTEMEI M TEXHOJIOTHN.

CocraBurens NporpaMMbl BCTYNMTENBHOIO SK3aMEHA: H.0. 3aBEAYIOIIEro
xadenpoli pajMOTEXHUKH M MEJUIHMHCKHX JHArHOCTUYECKMX CHUCTEM JOKTOP
TEXHUYECKMX HayK, goueHT JlanunuH Anekcanap WBanosuy. IIporpamma
BCTYIUTEIBHOIO 9K3aMeHa YTBEP)KJEHa Ha 3acellaHuU Kadeaphl paIHOTEXHUKH U
MEIWIMHCKUX JHArHOCTUYECKHUX CUCTEM, TPOTOKOI Ne 1 oT 5 cenTsaops 2012r.

N.o. 3aBegyroniero kadgeapoi / k ~1—_ Jlanunun A. W.




[Iporpamma BCTYNMUTEIBHOTO 3K3aMEHA 0 CHEeNaTbHOCTH
05.11.17 «ITpubopsel, CUCTEMBI U U3ACIUS MEAUITUHCKOTO Ha3HAYCHUS

1. AHanu3 ¥ cMHTE3 OMOTEXHUYECKUX CHCTEM
1.1. bronorunyeckue cCUCTEMBI KaK OOBEKT HCCJIICA0OBAHMU

Knaccupukanmss ~ cucreM.  CnocoObl  omucaHuss  cucteM.  OCHOBHbIE
(GYyHKIIMOHATBHBIE XapAKTEPUCTHKHU CIIOKHBIX CUCTEM.

PaccMoTpeHne opraHuzMa € IMO3HMIMH CUCTEMHOrO aHanu3a. MYyHKIMOHAIbHbBIE
CHUCTEMBbI OpraHM3Ma U OCOOEHHOCTH MX KaK OOBEKTOB MEINKO-OMOJOTHYECKHX
uccienoBanuif. [Ipobrmempl aHammM3a W CcHUHTE3a OHMOTEXHUYECKHX CHCTEM.
VICTOYHHMKN M MPOUCXOXKICHHE OMOJOTMYECKUX CUTHANIOB. CpelicTBa yIpaBiICHUS
COCTOSIHUEM OpraHu3Ma.

1.2. Teopusi OMOTEXHUUECKUX CUCTEM

OnpeneneHus, cBoCTBA OMOTEXHUYECKHX cuUCTeM. CHCTEMHBIN TOAXOJ MpHU
CONPSDKEHUM DJIEMEHTOB >KMBOM M HEKMBOM NpHUPOABl. MeTOon mMOo3TamHoro
MOJICIUPOBaHUS. DBHOTEXHUYECKHE W3MEPUTEIbHO-BBIUUCIUTEIBHBIE CHCTEMBI
MEIUIMHCKOIO HAa3HAYEHWs, MOHHMTOPHBIE CHCTEMbBI, CHCTEMBI JIEYEOHO-
TEPANeBTUYECKOTO0 HA3HAYEHUS; CUCTEMBI BPEMEHHOTO U JUIUTEIBHOIO 3aMEIICHUS
(GYHKIHMI )KUBOTO OpraHu3Ma; OMOTEXHUYECKHE CUCTEMBI YIIPABIECHUS COCTOSIHUEM
Y TTIOBEJICHUEM KUBOI'O OPTaHU3MA.

2. OOpaboTka OWOCHUTHAIOB U TpeoOpa3oBaHUE MEIUKO-OMOJOTHYECKOU
uHbopmaIuu

2.1. Metoasl 00paboTKH OMOMEIUIIMHCKUX CUTHAIOB U TAHHBIX

Knaccudukanusi, UCTOUHUKH M XapaKTEPUCTUKU CHUTHAJIOB M AaHHbIX. OOmas
XapaKTEPUCTHKA U MOJIETN SKCIIEPUMEHTAIbHBIX JAHHBIX U CUTHAJIOB, YHCIOBBIX
MacCUBOB, u300paxkeHuid. OOpaboOTka M aHAIM3 CUTHAJIOB. AMIUIUTYAHBIA U
YaCTOTHBIN aHAIN3; KOPPEISILIUOHHBIN U CIIEKTPAJIBHBIM aHAJIN3 CUTHAJIOB. 3a/1a4n
UAEHTU(GUKALIMM W pacno3HaBaHus oOpaza. CTaTUCTUYECKHWE METO/bl aHalIHu3a
JnaHHbIX. OCHOBBI aHAJIM3a OMOMEIUIIMHCKUX U300payKEHUI: TUITBI U300paKeHU 1
CHOCOOBl WX OMHMCAHMS; METOJbl NpPeABapUTENbHON 00padOTKU; (UIBTpALIMS;
QITOPUTMbl M3MEPEHUSI [apaMETPOB HU300PAKEHUI; WHTEPAKTUBHBIA PEXKUM
00paboTKu u300pakeHUi. BbluMcauTEeNbHBIE CHCTEMBl aHalu3a JaHHbIX;
uHTep(derchl U3MEPUTENbHBIX CUCTEM M KOMIUIEKCOB; MPUHIMUIBI MOCTPOSHUS
CUCTEM OTOOpakeHus MH(popMauu.

2.2. CucTeMHBIN aHaJIU3 B OMOTEXHUYECKUX CUCTEMAX



OcoOenHoctu 00pabOTKM HMHPOpPMALIMM M TPUHATUS PEIICHUH YEIOBEKOM.
[IpobGaemMbl ONTHMHU3ALUKA MEAMKO-OMOIOTHYCCKUX HccaeaoBaHui. CIlIoKHBIC
CHUCTEMBI. 3aJlayd  CHCTEMHOro aHajau3a. [IpHHOHMIOBI CcaMOOpTraHHM3aIlUy.
OpraHuzarus SKCriepuMeHTa. AHanu3 1 00paboTka pe3yabTaToB. MaTeMaTHIeCKH
MOJICNIH TIporieccoB U cucteM. OntuManbHas GuiabTparus. [IpuMeHeHHE METOI0B
MOJICIMPOBAaHUS B MEIWIMHCKUX HMCCICIOBAHUSAX MW TPH TPOSKTHPOBAHUU
MEIUITMHCKOW TEXHHMKHU. llapaiiebHBIE CHUCTEMBI M aJTOPUTMBI 00paOOTKH
JTAHHBIX. VIMUTAIMOHHBIE MOJIEIN TPOIIECCOB CHUCTEM, KPHUTEPUU OILECHKH U
MIPOTHO3UPOBAHUS COCTOSIHUSI 00BEKTa, WH(OPMAIIMOHHO-aHATUTHYCCKHE O0a3bl
JTAHHBIX, TIOJICHCTEMBl TIPUHSATHS pEIICHUH ¥ BBIPAOOTKH  ONTUMAIIBHBIX
VIIPABJIAIOMINX BO3JICUCTBUU.

2.3. UsmeputenpHbIC TpeoOpa3oBaTein OMOCUTHAIOB

Ponb n3mMepeHus B MEAMKO-OMOJIOTUYECKON TPAKTUKE; ICTOYHUKH MOTPEIIHOCTEN;
METOAbl JTHMATHOCTUYECKUX MCCIEAOBAHUMN; IMACCUBHBIE METOBI; HMCCIENOBaHUS
MEXaHUYECKUX, DJIEKTPUYECKUX, MArHUTHBIX CBOMCTB OPIaHU3MOB M TKaHEW,

OMORICKTPUICCKUX MTOTCHITUAJIOB; METOJIbI peruCTpaIuu oJIeH
(boTomeTpuueckue, OunoJsioruyecKkast UHTPOCKOIIHS); aQHAJIUTUYECKUE
UCCJIeIOBAHUS.

OneKTpoAbl M 3JEKTPOAHBIE CUCTEMbI perucrpanuu OuonoreHuuanon; MII s
pErucCTpalvyi MPOSBICHUN KU3HEACATEIBHOCTH OPraHu3Ma: MEXaHUYECKUX,
ANEKTPUYECKUX, TEIJIOBBIX, ONTHYECKUX, MArHUTHBIX, OMOXMMHYECKUX H Jp.;
busnueckue sBieHUs, ucnonbdyemble B UII; TeH30pe3ncTOpHbIE, EMKOCTHBIE U
nbe3oaniekTpuueckne HMII  mexaHnyeckux mapameTpoB; TEPMOPE3UCTOPHBIE,
TpaH3uctopusle, 1 Terouznyeckux UII; dortosnexkrpuueckue UII; UIT nnsa
OMOJIOTMYECKOM HMHTPOCKONMHU (B TOM YHCIIE YIbTPAa3BYKOBBIE); OMOCEHCOPBHI;
cxembl corjmacoBanus nepBuuHblIx WII m O ¢ TexHuyeckumum cpencTtBamu
pPErUCTpalvy U U3MEPEHNS; OCHOBHBIE METPOJIOTHUECKUE XapakTepuctuku MII.

3. MenunuHCcKre MPUOOPHI, alllapaThl, CHCTEMEI.
3.1. Anmaparypa nst GyHKIIMOHATBHOW TMarHOCTUKHU

DNeKTpOHHAsi JAWArHOCTHYECKas anmnaparypa. ABTOHOMHBIE JHAarHOCTUYECKHUE
KOMILJIEKCHI.

[IpuGopsl, ycTpoiicTBa ISl pErUcTpallui U aHajlin3a OUOIMOTEHIIMAJIOB CEpACUHO-
cocynuctoi cucrtembl. Komriekc mpuOOpoB i AJEKTpoKapauorpadumu,
dbonokapauorpaduu, peorpabun U BekTopKapauorpaduu. Cuctembl OTBEICHUIM
OMOCUTHAJIOB.

[Tpubopsl mJIsT W3MEpPEHUs OHIEKTPUUECKOW AaKTUBHOCTU Mo3ra. I[lapameTpsl
CUTHAJIOB, CUCTEMbI OTBEJICHUH, METOJbI 0OpaOOTKM CUTHAJIOB. J{MarHocTudyeckue
BO3MOKHOCTH.



[TpubopsI 17151 U3MEPEHUS INEKTPUUECKON aKTUBHOCTH MBIIIIII.

[Ipubopsl isi WM3MEpeHHs] 3BYKOBOM akTUBHOCTH. [IpuOopbl s u3MepeHus
KPOBCHAIIOJIHEHUSI, JaBJICHUS MU CKOPOCTH KPOBOTOKA MyJbCa M aKyCTUYECKHX
ITYMOB.

OnextpoHasle moymrpadger s peructpanuu  OKI, ©OKI, 23, OMI,
c(UrMOTpaMMBbI, PEOTUICTU3MOTPAMMBI, TOPAKOCTTUPOTPAMMBI .

ABTOMaTI/I?)I/IpOBaHHI)Ie CHCTCMBI TCXHUYCCKHUX CpCICTB JJIA MaCCOBBIX
06CJICI[OB&HI/H>'I U TUCIIAHCCPU3all HACCJICHU .

VYipTpa3BykoBas ammaparypa. Paspemaromas cnocoOHOCT NpHOOpPOB  JUis
yJIbTPa3ByKOBOM  auarHocTUkU. [lyTw  moBblIEHUS  MHPOPMALMOHHOCTH
YJIBTPa3BYKOBBIX MPUOOPOB. YIIbTPa3BYKOBBIE NMPUOOPHI HA OCHOBE MUMITYJIbCHOU
HENPEPBhIBHON OJIHOYACTOTHOM U JABYX4acTOTHOU 3xorpaduu. [Ipubops! peHTreHo-
VY3 romorpadumu.

Metonbpl  perucTpallii  HOHU3UPYIOIIMX  M3JIIYYEHHH:  MOHU3ALUWOHHBIC,
CUUHTUJUISIIUOHHBIE, (bOTOXUMUYECKHUE. Papnomerper. Jlozumerpust
MOHMBUPYIOMINX H3IydeHud. CHUCTEMbl aBTOMATHYECKOro cOopa, XpaHEHUs U
nepepadoTKU PauoUarHoCTUYECKON NHGOPMAIIHH.

3.2. Anmapatypa uid JiedeOHbIX LieJiel, 3aMelIeHUs] U KOPPEKIMH BPEMEHHO U
MOCTOSIHHO YTPAaY€HHBIX (DYHKIIMI OPTaHOB U CUCTEM

Anmapatypa ana Tepanud. Knaccupukanmuss no AelcTByoleMy (U3MUYECKOMY
¢dakropy. AmnmapaTtypa JUId  JJE€KTpO-, CBETO-, BOJO-, TEIUIOJEYEHUS,
a’pO30JIbTEPANNH, MEXaHOTEpanu. ANmapaTsl JUisl TEPAUU MOCTOSIHHBIM TOKOM
Y TOKaMH HU3KHX 4acCTOT.

Amnmapatel Ui JI€4EHMS JMaJMHAMHYECKMMHM TOKaMH. AmmapaTypa s
MarHuToTrepanuu. TepaneBTUYECKUE YIbTPAa3BYKOBbIE MNPUOOpPHI M ammaparsl.
Annaparypa YBUY-tepanuu. [Jozumerpus npu YBU-tepanuu, CBY-no3umerpus.
Anmnapatypa a’po3oJibTepanuu. JlazepHbple yCTaHOBKM Mg Tepanud. JlazepHas
no3uMetpusi.  Paavonormyeckass ©  PEHTTEHOJIOTMYECKas  TeparneBTHYecKas
annaparypa. Anmapatbl uis OapoTepanuu. AMNMapaThl [Jsl CBETOJEYECHUS H
TeruioneueHus. BononeyeOHble ycTaHOBKH. PeaHnManinoHHast TEXHUKA.

OcoOEHHOCTH DIIEKTPOXHPYPTUUECKHUX amnmapatoB. TpeOoBaHUS K TeHepaTopam.
Tunel neneli mamueHTa W HMX  OCOOGHHOCTH. Bwuubl omacHocTed mpu
AIEKTPOXUPYPIrUYECKOM BMEIIATEIbCTBE W OCHOBHBIC IPUHIIUIIBI  3AIHTHI
namnueHTta. KoMIIeKC  KpUOXUPYPTHYECKOW — ammaparypbl. XHPYPruyecKue
MHCTPpYMEHTHI. CIIMBAIOIINE anapaThl.



OnTo3JME€KTPOHHBIE CPENCTBA JUIsI WHBAIUAOB IO 3pPEHHUIO. YCTpPOWCTBA I
opueHTatmu. [Ipubops! 17151 KOMIIEHCAMU CIa00BUICHUS.

MMnnantupyeMble W HapyXXHbIE KapAUOCTUMYJSATOPBI, MPUOOPBI U CHUCTEMBI
KOHTpOJII uX paboThl. CTUMYNSATOPHI OpraHoB U TKaHel. [IpoTes3sl. Texnuueckue
CpEICTBA JUIsl MHBAJIUIOB IIPY YACTUYHOM U IOJIHOW HETIOJABUKHOCTH.

3.4. Kiiuauko-nabopaTopHasi aHalMTUYECKasi TEXHUKA

bruoTexHUYecKue CUCTEMBI sl TabopaTopHOoro aHanusa. CTpykTypa u (QYyHKIIUH
nabopatopHbIX  ciyx0. @Duznueckue U (HUIMKO-XUMHUYECKHE  CBONCTBA
ouocyOctparoB.  OCHOBHbIE  HMCTOYHMKHA  AHAIMTHUYECKUX  MaTEpUAJIOB.
TexHomornyeckue oOmepanud W CXEMbl  BBIIOJTHCHHUS  HCCICIOBAaHUN B
JabopaTopHOM TpakTUKe. MeETOmbl ONTUMHU3ANNK TEXHOJOTUYECKHX CXEM
71a00paTOPHBIX SKCTIEPUMEHTOB.

NudopmarnmonHsiii moaxo K aHanusy BemiecTBa. CrocoObl 3alUCU CTPYKTYPHI
WH(OPMAITMOHHBIX TPeoOpa3oBaHUil BellecTBa OHOMPOOBI B MPOIECCE €ro
uccienoBanus. CTPYKTypbl THIOBBIX JIaDOpaTOpHBIX aHaiau3oB. [Ipubopsl u
KOMILJIEKCHl JIJI1 JTAOOpaTOpPHOTO aHalv3a Ha 0Oaze (u3MYecKkux U (PU3MKO-
XUMHUYECKUX METOJIOB U3YUYECHHSI OMOCYyOCTpaTOB.

W3mepurenbHble  mpeoOpazoBaTenu  JlabopatopHod — TexHuku.  CpezacTsa
OTOOpakeHUsI pe3ynbTaroB. Bompocsl craHgapTU3alud W METPOJIOTMH B
aHAJIMTUYECKOM NpudopocTpoeHn. CTaHIapThl U 3TAJIOHBI, TOBEPOYHBIE CXEMBI U
CTEH/BI.

3.5. Menunmnckue undopmarmonnsie Texnonaoruu (MUT) u tenemenuimua

Ocuogubie 3agaun MUT. Metonbl u cpencta obecrnieueHuss HHPOPMAIUOHHON U
IIPOrPAMMHOM  COBMECTUMOCTH  MEAULMUHCKUX IPOrPaMMHBIX  IPOAYKTOB.
Wurerpamus paznuunbix APM B eauHyro mHGOpMAIMOHHYIO cucTeMy. MeToabl
KOMITJIEKCHOTO HCIIOJIb30BaHUsI TPUOOPOB, U3MEPHUTENbHbIX cucteM u MUT.
Kpurepun ouenku 3¢ dpexkruaoct MUT.

TeneKkOMMyHUKAIIMOHHAs CETh — WHTErpalusi PEeCypcoB OTCYECTBEHHBIX W
MEXIYHAPOAHBIX  (POHAOB TEJICKOMMYHUKAIMOHHBIX CHUCTEM. TeXHOJIOrus
MpEeACTaBICHUS] MEAUIIMHCKON HHGOPMALIUU ISl YIaJICHHOTO KOHCYJIBTUPOBAHUS.
KoHcynbpTanum u akTUBHOE y4acTue B JIEYEOHOM IPOIIECCe yAAICHHBIX 0OBEKTOB C
HCII0JIb30BAHUEM TCJICMEIUIIUHEI. MeaunuHcKas pOoOOTOTEXHUKA u
TeJIEMEIUIMHCKNE TeXHOJIoruHu. [lepcnektuBbl pazsutuss MUT u TenemMequiinHbI.
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