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AHH O TArIn_f [Vrcr\vrrrr4Hbr
<<Ilpu6opbr, cr{creMbr r{ u3Aeruq MeAr,rqr{HcKoro Ha3HarreHuq>>

Ifem ttpeiloraBaHnfl Al{cur4rrnr4Hbr SopuzpoBaHr4e npoSeccuoHaJrbHbrx

rcounereuqrafi anfl nocne4yrorqefr Ae,flTenbHocrrl BbrnycKHr4Ka acrrr4paHTypbr B

o6tactu 6uorexnzqecKlzx cl4creM r4 TexHoJrorzfr. @opuzpyeMbre upoSeccuoHaJrb-

HbIe KOMIIeTeHIII4LI Ha[paBneHbl Ha HayqHO-I,ICCneAOBaTenbCKyIO I4 npenOAaBaTeJIb-

cKyro BTIAbI AetrenbHocrl4 BbrnycKHr{Ka acnr4paHTypbr. B ilpoqecce vsy-ueHvrr

AI4cqI4IInzHbI acrupaHTbl nonyqarcr neo6xoAr4Mbre 3Ha:alzfl z $opvrurpyror yMeHr{.lt,

Ha[paBJreHHbIe Ha pa^:pa6orr<y, npor.r3BoAcrBo, o6cnyxzBaHr4e vr oKcnnyararlr4ro

BbIcoKo -TexHoJIofI4rrHbIX npu6opon, crrcreM rr krs4envit gttr. AI4arHocrvKL\ reqeHtrs.,

ue4Iaro-6l4o[orllqecKl4x r4ccneAoB auuit, MeArrrlr4Hcrcofr pea1utmlar1.krvt

SUBJECT SUMMARY

dQUIPMENT, SYSTBMS AND WARES FOR MEDICAL PURPOSES>

The aim of discipline is to form professional competencies for the following

activity of graduates of postgraduate courses in the field of bioengineering systems

and technologies. Forming professional competencies are directed towards scientific

research and lecturer (instructor) kind of activity. During the education process

graduates receive necessary knowledge and forms skills directed to development ,

manufacturing, service and running of high technological equipments, systems and

wares for diagnostics, treatment, biomedical research, medical rehabilitation.



IIBrrr r4 3AAAqVr [rlcrlufrJruHbr

I-{enr rpenoAaBa:aprr. Irrcllr4rrnr4Hbr QopnazpoBaHr4e npo$eccuoHanbHbrx

KoMllereHqzfi 4lx flocneAyrorqefr 4exreJrbHocrz BbrrrycKHr{Ka acnzpaHrypbr s o6-

Iracrrr 6 u o rexuzq e oKr4x cr4 cre M r4 TexHo JI orvrit .

1. I,Isy.reul4e HayqHbIX ocHoB cr,rHTe3a v alarrv3a SuorexHr{qecKr4x cr4creM Me-

AIrIIHHcKoro Ha3HarIeHtrfl,, MeroAoB rrpoBeAeHkrfl Me[krKo-6nolorl4rrecKr{x I{ccneAoBa-

uuit, o6pa6orr<z Lr aHawr3a Szorrreruqr4HcKr4x crzrHaJroB 14 AaHHbrx.

2. @oprr,rzpoBaHl4e npoSecczoHaJlbHbrx HaBbrKoB paspaSorr<z npuSopoB, crrc-

TeM I{ uzgeliluit MeArIuI4HcKofo Ha3HarIeHr4{, MeroAoB rrHcrpyMeHTanbHbrx r4ccneAo -

saHuir n orIeHKr{ xapaKTepr4crr4K cr4creM opraHr43Ma rreJroBeKa.

3. OcnoeHl4e 3HaHvrit to npr4Hrlr4naM nocrpoeHr{.s npr,rSopon, cucreM rr KoM-

IIJIeKCOB An,I peIIIeH?Ifl, 3aAAq Ar4afHOCTr4KLI, JleqeHr4-f,, rpoBe4eHkrfl. pa3nurrHbrx BT4AOB

MeATIIII4HoKIzx I4ccneAoBauuit, o6paSorr<v vr ananuza 6uowreAr{rlr4HcKofi raH$opMa-

r\aw, ocBoeHne ynreHufr no [prlMeHeHrrro nonyrleHHbrx reopeTllqecKr{x guauzfi e

npaKTur{ecr<ofi AetrenbHocrl4 s o6racrz pa^:paSorKkr 14 r4crroJrb3oBaHLrfl 6zorexnraqe-

CKIIX CIICTCM.

llepeueur KoMrlereHquit, y SoplrzpoBaHzrvr Koropbrx yqacrByer Ar4crlr4rr rryrHa,

rrpr4BeAeH B Marpr4rle KoMrrerenqufi, rrpr4naraevrofi r OOil.

Hacroxrqat nporpaMMa cocraBJleHa Ha ocHoBe <llporpanrMbr KaHAr{AarcKrrx

3K3aMeHoB rro I4cropuv v $unoco$vLr HayKr4, r,rHocrpaHHoMy fl3brKy u crerJr4aJrbHbrM

AI4cIIunnI4HaM)), yrBepxAeuuofi npr4K€r3oM Mzuo6puayKLr Poccvu or 8 oKr.f,5px2007

r . J{p 27 4 (saperzcrpupoBaH Mzurocrolr Pocczz 1 9 orra6p x 2007 r., perr{crparlr4oH-

nrrfi }lb 10363).



MECTO 4l1'c\ilfrJrr4Hhr B cTpyKTypE oofr

{IEcqzunzHa <<Ilpu6oprt, cI4creMbr vr r431errr4.{ MeAr4rlr,rHcKoro Ha3HarreH7.f,))

oTH0cI4Tcfl K BapnaTraBHofr qacThr OOn. [ucqunnkrHa v3yLraercfl Ha ocHoBe paHee

o cBoeHHbIX AI{cqr4IIlr4H y.{eoHoro rrJraHa :

1. <Marelaarl{rrecKoe MoAeJII4poBaHr4e 6zororraqecKr4x rrpoqeccoB I4 cr4creM));

2. <MerpoJrorr4rrecrzfi analr43 HayrrHbrx r4c cJreAosaHrafi ) ;

3 . <Hayvuo-opraHr{3arlr4 oHHar rrpaKTr4 Ka))

n ooeclteqlaBaer rloAforoBKy Bhrrrycr<uofr uayluofi rnanu$uraqzouHofi paSorrr

(4rzccepraqza).



c oAE PlnAHr4E trkrcrulrrJrl4Hhr

Bneqeuue (1 arca4errl. .rac).

Co4epNaHI4e, I{eJIb 14 3HarIeHHe rl,IcqvrtnllHbr B rroAforoBKe acrrr4paHToB, ee

cB.fl3b c Apyrl4Mvr Alre\unilvrHav'vr r4 nolrorosnofr KaHAr4Aarcr<ofi Ar4ccepraquz. 06-
rla.fl Knaccra$rarcaqu.a peuraeMblx 3aAarr. Pom Ar4crlr4nnr{Hbr B Sopnarapo BaHr4r4 trpo-
SeccuouaJrbHbrx xovnerenuufr .

Tema 1. Hayvuble ocrloBbl aHaJrrr3a v cr{HTe3a 6uorexHurlecKrrx crrcreM.
(22 axagena. vaca).

BraonoruqecKlre cl{creMbr rcarc o6reKT r{ccJreAoBaHuq. Czcreuuufr uo4xo4
K I43yrleHurc o6r'eKToB xvnofi I4 Hemr4Bofi npupo4rr. (DyuKrlr4oHanbHbre cr4creMbr
opraHl43Ma z ocoSeHHocrl4 I4x KaK o6rer<roe ueAuro-Sr4oJrorzqecKr{x r4ccJrenoB arruit.
flpo6neruu aHaIrrr3a v cI4HTe3a 5zorexuzqecKr4x cr4creM. OSrqze cnoficrna,
ilp[HIII4nbI crrHTe3a v r<raccz$uKaur4s 6zorexuuqecKr4x cr4creM. Zcroqnzr<z 14

rlpoI4cxoxtAeHl4e 6zonorv.recKl4x cl{fHzuroB KaK uoczrelefi uH$opnaaqzu o
c o cro-fl HI4II opraHl4sx,Ia. Tzubl 14 cpeAcrB a yrrpaB rrelnnfl co crofl Hr4eM opraH Lr3vra.

Teopun 6raorexnuqecKlrx crrcreM. Oupe4enenux, cvoitctsa 6uorexHr4irecKzx
cl4creM. Czcreuuufi noAXoA nprr coilp.f,x(eHr4rl oJreMeHToB xznofr v Hexrasofi
rlpl4poAbI. Oco6eI{Hocrla 6uororz.recKr4x cr4creM yrrpaBneHnfl. Ezouzqecrze
npI4HIII{nbI cI'IHTe3a 6zorexurzqecKl4x cr4creM. Knaccra$LrKar\krfl SraorexuuqecKr4x
cl4creM rlo vx qelenofi Syurqzz. EzorexnuqecKze uI3MepI4TeJrbHo-Bbrr{r,reJII4TeJIbHbre

cI4CTeMbI MeAI4III4HCKO|O Ha3HarleHprs, MoEr4TopHbre u cKpvrH]/lHf cl4creMbl, cl4creMbl
re're6Ho-TepaneBTzrrecKofo Ha3HaqeHkI.f,; cl{creMbr BpeMeHHofo pr AJrrlTenbHoro
3aMeIrIeHI4-a Qynrqzfr xzeoro opfaHvrcMa; SzorexuutrecKze czcreMbr yrrpaBneHz-s

co cTorHI4eM z rro BeAeHr4eM )Kr4BOfO Opf aHII3Ma.

Mero4u AI{a rlrocrrlqecKux lrccJreAo B alaufr, u r{3MeprrreJr brrbre n peo6 paso-
BaTeJrI{. Xapar<repl4crr{Ka 6raonoru.{ecKl4x cl4creM I4 cl{creMbr MeroAoB AI4arHocrI4-
r{ecKl4x I4ccneAoBauufr; poJlb I43MepeHr4tr B Me4vrco-6rzonorrz.{ecKofr npaKTraKe; r4c-

TorrHrrKrl norpelxHocrefi; MeroAZqecKI4e rrorperrrHocrr4; Merolbr Ar{arHocrr4qecKr4x
I,IccJleAoBauufi; raccI,IBHbIe MeroAbr; uccneAoBaHue MexaHl4rlecKr4x npoxeleHrafi,
3neKTpuqecKl4x csofrcre opfaHI43MoB rI rrauefi, 6zoelerrpr4rlecKr4x noreHrll4anoB;
MeroAbI perI4crpaIII4I4 MarHrzrHbrx uorefr, r43yrraeMbrx Szoo6reKToM; $orovrerpnve-
cKI{e MeToAbI I4ccneAoBallLIfl. ZccneAoBaHI4e lpoqeccoB TeIIJIolpoIyKIII4I4 LI TeIIJIO-

oSlrena; aKTI4BHbIe MeroAbI I{ccJrenoB anrrfl Srzororra.recKa.f, rrHTpocKolr4-s, I43Mepe-

Hrre pacxol.a kr o6lenaHofi cKopocrl4 KpoBoroKa; MeroAbr Synr<quoHaJrbHbrx r{ccJre-
govaJJuit; aHarvrvrrecKl{e kIccneAoBannfl; Szrzro-nrexaHrrqecrue, Susr4Ko-xlrMr4qe-
cKlre r4 aroMHo-QrasHvecKr4e MeroAbr rrccne AoBaH:afl.



I4snaepureJlbHbre npeo6pa^:oBareJrr4 B Me4r,rqr.rHe. Ponr v BrrarflH:ze

xapaKreplrcrllK I43MepI'IrerIbHbIX upeo6pa:onarelefi (Ifl) Lr 3neKrpoAoB (3) Ha

ue4ulto-6HoJlofzqecKl{e HccJrenoBalr4fl; 3neKTpoAbr kr 3neKTpoAHbre cucreMbr
perr4crparlrlr4 6zonoreuur4anoB; Vil nnfl perr4crparlr4r4 npo-annenzfi

xl43HeAe.urenbHocrl4 opraHpr3Ma. CorrtacoeaHr4e [epBr4qHbrx I4II 14 3 c

TeXHI4rIeCKI4MI4 CpeACTBaMI{ pefr,rcTpar\w r4 r43MepeHr{q; ocHoBHbre Merponofr4rrecKr4e

xapaKrepucrurcuI4fI.

Terr.ra Nb 2. Ilpeo6pa3oBaHrre naegrarco-6rroJrorrrqecrcofr uusopnaaqnr.r
14 orITIrMIr3aIIuq ue4urco-6rroJrorrrqecKrrx uccJreAoBaHufi. (28 aKaAeM.
.racos).

Mero4u o6pa6orrcu 6uonre4uru{HcKrrx cr{ruaJroB Lr AaHHbrx.
KnacczQuKar\r4fl, I4croqHI4KI4 v xapaKTepvrcrkrKkr cr4rHaJroB 14 AaHHbrx. Odurys.

xapaKTepvcTprKa I{ MOAeJII4 sKCnepr4MeHTaJIbHbrX AaHHbrX r4 CrIfHaJrOB, r{T4CJIOBbIX

MaccrrBoB, vrzo6paxeuufi. O6paSorra 14 aHarrv3 cr4rHaJroB. Arr,rnlury4urrfi u

'IacrorurIfr aHanvr3; Koppen.f,rluouurrfi 14 crreKTpanrutrfr aHarrr43 crrrHaJroB.

Bperr,tenurte p{AbI u reopl4.s MapKoBcKr4x rlenefr. Auarus qrrcJroBbrx AaHHbrx:

reoMerpl4rlecKa-q MoAenb AaHHbrx; BbrAeneHr4e oAHopoAHbrx rpyilil AaHHbrx. 3aqa'au
ugeutufivKar\w 14 pacrlo3HaBanvrfl. oSpa:a. Ctaruc'tuqecKrre Meronbr aHarrr4sa

AaHHrIX. I{enapanrerpuqecKr4e MeroAbr anarrr43a. Knaccu$r4Kar\vfl. MHoroMepHbrx

Ha5ruo4euufi: MeroAbr nocrpoeHu.f, pa3Aen.rrrcqr4x Synr<qzfr B 3alar{ax
rlaccuQuKalll4ll; MeroIbI I4ccneAoBaHr4fl B3ar'rMo3aBr4cr4Mocrr4 MHoroMepHbrx

AaHHbIX; MeroAbI cHI4iI{eHI{r pa3MepHocrr4 rrpocrpaHcrBa onucauuit; nrrSop
anbrepllarl4B rlpu aHaJrr43e AaHHbrx zH$opnraquz. OcHosrr aHarrkrsa

6uoveAraql4HcKl{x u:oSpaxeuzfi: Tr4rrbr zso6paxenzfr Lr cnocodrr krx otrr4caHtrfl;

MeroAbI npeABapl4remuofr o6pa6orru; Surnrrpaqraa; anropr4rMbr r43MepeHr4q

napaMe'rpoB Ia:oSpaxewui't; r4HTepaKrunHr,rfi pe)r(r4M o6pa6orr<u rzso6paxeuzfr.
Br'r.IzcrlareJlbHble cr,rcreMbr aHarrvrga AaHHbrx; nnrepSeficbr r43MeprrreJrbHbrx cr4creM

rI KoMTIJIeKcoB; npI4HIII4TIrI nocrpoeHurfl. cr4creM oro6paxenvx unSopMarlr4r4.

Merogu \t crrcreMbl oTITITMI{3ar\krv cJro?KHbrx o6rercroe B Menr{Ko-

6uolorlrqecKHX rrccJreAoBaHuflx. OcodeHuocrr{ oSpa6orr<z uusopvraqraur kr

rrpkrlJflTvrfl peurenzfr qenoBeKonr. llpo6neMbr orrrrrvrtr3arryv rreAuxo-6r4oJrorr4rrecKrlx

I4ccJleAoBarruit. Cloxuue cI4creMbr. 3a1arru cprcreMHoro aHarrn3a. llpvuqunrr
caMoopraHn3ar\vrkr. Oprauzsaql4r 3Kcrrepr4MeHTa. aHarrvr3 u o6paSorKa pe3ynbraroB.

MarevrarzqecKrr MoAeJII4 npoqeccoB r4 cr4creu. OurnnrarrbHafl Sranrrpaqz.s Cucrel,mr
I4 cerb MaccoBoro o6cryxuBaHnn llpzxna4Hbre 3aAarrr4 krcarreqoBaHnfl. onepaqrafi:

pac[peAeneHl4e pecypcoB, yrrpaBJreHr4e 3arracaM,3a\aqa ynop.sAov^uBankrr. Mero4rr
MoAenvpoBaHlzfl HenpepbIBHbIX cr{creM. (Doplru.rpoBaHr4e MareMarr,rqecKofo

onvraarlntr. llpraueueHlle MeroAoB MoAenr4poBaHufl B MeAr4rlrlHcKr4x rrccneAoBaHnrxvr



rtpu npoeKTrrpoBaHI4LI MeAI4rIrlHcKofr TexHr4Kt4. CuercrpanbHoe npeAcraBJreHr4e

AaHHbIX. llapalnenbHble cl4creMbr r4 anfoprlrrr,ru o6paSorru AaHHbrx. Zccle4onaHvre
kr pa:pa6orna MeroAoB, clrcreM u KoMrIJIeKcoB Anfl pl3yr{eHl,u MexaHI43MoB

QyurqzoHZpoBaHr,r-s cJIo)ItHbIX ue4uxo-6r4ororkrrrecKrrx odrercron, oueHKr4

cocTo.flHl4.g 14 npofHo3I4pOBaHI4.q I4X ilOBeIeHI4S, a TaKXe ylpaBneHr4s v}'4kr HA

pa3nI4rIHbIX ypOBHflX OpfaHkI3aIIIzIIIl KJIOTOT{HOM, OpfaHHOM, OpfaHII3MOHHOM 14

no[ynsIII4oHHoM, BKnIOqaIOqI4X: rrMHTarIr4OHHbre MOAenr4 rrpoqeccoB cr4cTeM,

KpI4TepIrI4 oIIeI{KI4 kr rrporHo3rrpoBaHuq cocrorHlrr o5lerua, r,rn$opnaaqproHHo-

aHanvrrvqecKl4e 6aarr AaHHbIX, IIoAcI{creMbr npvHflTr4fl perueuufi vr nupa6orr<z

o rrrrrManbHbrx yflp aBn.f, rorqux nos4efr crnuff .

Merpo"u o rrrq, cra HA a prr{3a rI Ufl u ce prnQ u Ka rl uq. HaqzoHal bHafl. r,r Mex{Ay-

HapoAHat Merponorut.LIctopI4rlecKr,re ocHoBbr pa3Burkrfl Merponorraz. Merpr4rrecKafl
KoHBeHIII4-f,. 3arcouoAareJlbHa.s MerpoJrorr,r.f,. OSecneqeHr4e eilkrHcrBa r'r3Mepeuuit u

AocroBepHocrb pe3ynbraroB I43MepeHzfi. HauzonarrbHafl r,r rlo6albHafl cr4creMa rr3-

uepeHafi. flonepr<a cpeAcrB rl3MepeHr4fi nreAzrlnHcKoro H€BHaqeHLrfl kr r4crrbrranufl c

uenbro yrBepx{AeHnfl. vrx rvrila. Crau4aprpr3ar\prfl, eArrHcrBo r,r:uepeuufr 14 orIeHKa

cooTBeTcTBkrfl - ocHoBa KarrecTBa [poAyKrlr4r4, npoqeccoB r'r ycnyf.
HaqzouaJlbHat rr MexAyHapoAHafl craHAaprv3ar\vrfl. ZcropzvecKrre ocHoBbr

pa3BLrrr4fl craHAaprvrcar\vv rz cepruSvKar\vv. OcnoeHrre rroJroxeHu-s rocylapcrBeH-
uofr cucreMbl craHAaprl43arlzz |OCT; Hay-unafl,5a^ga craHAaprrr3arlrrr{; onpeAeJreHrze

oIrrI4MaJIbHoro ypoBH.f, yuuSuxaguu r4 craHAap'ruaar\w; rocyAapcrseHHrrfr KoH-

Tponb 14 HaA3op ga co6rrcAeHr{eM rpeSonauvrfr rocyAapcrBeHHbrx craHAapron. Oc-

HoBHbIe IIenI4 z o6rerrur ceprrzSvrKarJnvr; repMrrHbr r4 onpeAerreHkrfl n o6lacru cep-

rz$uraqral4; Kar{ecrBo npoAyKur4r4 Lr 3axJlzrTa norpeSuren-s; cxeMbr rr cr4creMbr cep-

ruQur<aqun MeArIIIIrHcKr4x uzgetufi; ycnoBu-rr ocyqecrBJreHr4.rr ceprzSuralqlz^:z.

Teua J\lb 3. MeAurluncKoe o6opylonarvre, upu6opu, arrrraparbr, r{Hcrpy-
MeHT[,r rf ux cr{creMbl. Anarng cocroqHurr u [epcrreKTrrBbr pa3Brrrun. (56 arca-

Aer,l. .racon).

Auuaparypa Arq Qyurcquouarrnofi Ar{arrrocrr{Krr. 3rerrpouHa-f,, Ar4arHo-

crl4r{ecKafl. arrrraparypa. AnroHoMHbIe Ar{arHocrr4r{eeKr4e KoMrrJreKclr. I,I:nreplrreJlb-

HbIe npeo6pa^:onarervr, [arrrur<u, QyHKrlrroHanbHbre y3nbr, ycrpoficrBa y[paBrreHLrfl,,

ycrpoft crna oroSpax(eHl4.rr zu$opnraqrzu.

flpz6opu, ycrpoficrBa An.rr perr4crpar\r4r4 kr a:nawr3a 6raonoreHrlr4anoB cepAerr-

Ho-cocyAucroir crrcreMbr. Koruurerc upr,r6opoB Anf, oneKrpoKapAlzorpabuu, SoHo-
KapAur o rp a$vru, p eo rp a$zrr r4 BeKropKapArrorpa$raz. Vuu$urarJvrfl vr cr aHraprprca-

ur4f, 3neMeHTo B KoMrrJreKca. Cucrelrbr orBeAe surt 6uo cr4 rHanoB.



flpu6opu An.s H3MepeHI4{ oneKrpr4.recrofi aKrr4BHocrrr Mbrrxq. llpuSopbr Arrfl
aBToMarl43arJr4v aHalrkrsa 6zoelerrpl4qecKrrx [poqeccon. fpaQzqecKrre MeroAbr Ko-
nl4rlecrBeuuofi oIIeHKrr napaMerpos SzoereKTpr4qecKr4x rpoqeccoB. Ilpra6opu Anf,
I{3MepeHrI.q He3[eKTpI4r{ecKI4x napaMerpoB opraHr43Ma. flpu6opbr Anr 6rzorenevrer-
plrr4.

lTpu6opu An.s u3MepeHl4-u seyr<onofi aKrr4BHocru. llpu6opbr Anfl u3MepeHrr.f,
KpoBeHarIoJIHeHI4q, IaBneHI4f, r{ CKOpOCTLT KpOBOTOKa nynbca vr aKycTnrrecKux Ixy-
Moe. AnroMarl43allux o6paSorKl4 kr aHarrr43a z3Mep-f,eMbrx napaMeTpoB Ans onepa-
TLIBHoTO KoHTpon-f, c pAerrHofr 4exrelrHocTl4. Paspa6orKa MeToAoB r43MepeHLrfl OTr4X

[apaMeTpoB B 3KCTpeMaJrbHbrx ycnoBr4.rrx.

Zn$oplraIII4oHHbIe cl4creMbr oneparr.rBHoro npa.redHoro KoHTpon.f,.
flpnnreueHl4e cI4creM I{HTeHcI4BHofo na6mo4euus. Ha6rrroAeHr{e 3a napaMerpaMrz

I.brxaHLrfl, 3a aprepl{anbHblM AaBneHZeM, rrapaMerpaMr{ cepAeqHofr 4exrelbHocrr4,
reMneparypofr TeJra. Auaru: zH$opnaar\r4v B cr4creMax.

flprzSoprr Anfl nnr4TeJlbHoro ua6ruo4eukrfl. sa r.sxero6oJrbHbrMu. llpzr<ponar-
rrafl Lr I{eHTpanI43oBaHHa-s crlcreMbr. OcoSeHuocrr4 oneKTpoAoB arrnaparypbr ilnv-
TeJrbHOrO KOHTpOI.S.

llpz6opu rnq I43MepeHI4-s MeAneHHo r43MeHf,rorqnxc.fl rrpoqeccoB opraHr43Ma.

I4suepeuze Ha rloBepxHocrll TeJIa 6uonoreHrlr4alroB, reHepr{pyeMbrx BHyrpeHHr4Mrz

opfaHaMrr.

Anrouaur3llpoBaHHble cl4creMbr rexHr{qecKzx cpercrB [nfl MaacoBbrx o6cre-
gonanufi v[varraercepr43arlr4lrHacenenzrfl ..

VlrrpasnyKoBa.s ailnaparypa. Paspeuraroqax cnoco6nocrr npzdopon Anfl
ynbrpa3Byr<osofi AzarHocrzxz. llyru rloBbrrrreuuir ran$opilrar{r4oHHocrr4 ynbrpa3By-
KoBbIX npz6opon. Vnrrpa:ByKoBbre npraSopu Ha ocHoBe zMrrynbcuofr Henpepueuofi
oAHor{acroruofr ra AB xqacrornofi exorpa$zu.flpulopbr peHrreno-V3 rouorpaSzz.

OQranruonoflarlecKat a[naparypa.llpraSoprr An.rr cneKTpo3oHaJrbHbrx r{ccne-

[onauuit u SororpaSkrpoBanLrfl. KounreKcHoe ocHarrleHr4e oSralrvronorr4r{ecKr4x
yrrp e)KA eH uit r exuuqe cKr{Mr{ cp eA crB aMr4.

TereeusuoHHaq, rznQpar<paanafl, 14 na3ep:aafl MeAr.rrlr4HcKalr rexHzra. MeroAbr 14

TexHI4Ka rlunuqecr<ofi TepMorpa|^ . 3rer<rpouuax MrrKpocKorrz.rr. Texnv.{ecra-f,
cI4creMa I4ccneIoBaHvrfl cneKTp03oHaJrbHbrMr{ r43JryqeHVflMkr. fonorpa$uqecKue
npu6opu. Czcrerrarr AvraraHr\r4oHHoro KoHTpon-fl, upz6oprr rerrnoBr{I enprfl.

frxarerbHafl aru;rapairypa. llpz5opu ilnfl Syur<quouanrHofi Ar4arHocrzKr4
n e rKr4x. Mero4zr<rr r4c rr o nb3 o B aHr4.rr QyHxqlrz AbrxaHurfl .

Pa4IaousororrHat an[aparypa. @zszqecKr4e z 6zonou4r{ecKr.re ocHoBbr rrpr{Me-
HeHI{f, I4oHtr3l{pyrc[]I4x v3nyrleHr4fr n nae4zur4He. Mero4rr [pr4MeHeHnfl parvroaKTrrB-

HrIX LI3oroIIoB Anfl 4r4arHocrl4rrecKrlx I4ccJiegonauuit XaparrepprarkrKLr paAI4oaKTIrB-

HbIX rl3ny'Ieuufi. llpoxox4eHl4e I4oHl{3l4pyrotqr4x r43nyqeHr,rfr vepe: BeulecrBo. Me-
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ToAbI pefI4cTpaI\VV pIoHI43I4pyIoquX u3nyr{eE[LIi LroHkI3aULIoHHbIe, cIIHHTIzInn-qqLIoH-

HbIe, Qoroxl4Ml4rrecKl4e. Pa4zovrerpbr. Ao3r4Merpr4.tr vroHu3vrpyroqr4x r,r3nyr{eHr4fr.

Pa[uo[uarHocrl,IqecKrle npr4Sopbr 4.nfl [r4HaMr4qecKrzx HccneAoB aHuilllpraSo-
pbl Ins crarvrcrLltlecKofr Bl43yanl43ar\r4r4, upuSopu l.nfl Ar4Havrraqecrofr Bu3yanr43a-

III4I4, crIerrII4KI4 aKTI,IBHocru 6uonorl{rlecKplx [po5, BcrroMofareJrbHble npra6opu.

PenrrenoBcKafl alnaparypa. Cocrae: nr{raroulr{e ycrpoftcrna, npr4eMHr{Kr4,

upeo6pasoBareJll4 raso6paxeHr4fl.14yannLrremr. Cucrelrbr An-f, peHTreHocKorrrurr4, peHT-

reno rp aS uz. llep c rreKTrrBbr p a3Br4Tkrfl .

3u4ocr<onl4r{ecKat annaparypa. llpznreHeHr,re ocHoBHbrx Br4AoB oHAocKorroB

[nfl vrccreAoBaHz.x opraHoB rrr4rrleBapuremuofi crrcreMbr, SpoHxon, Mo.Ieuoroeofi
cl4creMbl, yxd, ropfia, Hoca. 3H4ocr<onrr ollTr,rqecKrre. Boror<ouurre cBeroBoAbr.

fu6rze 3H.rlocKorrbr c BoJroKonnofi onrzrofi.
Ourzqecr<rae npzSopbl I4 npraSoprr nnfl. trvatHocrr4Kr4 3pr{TenbHoro a[[apara.

flpw5opu Anfl, r4ccneAoBaHl4-fl rna3Horo AHa vr cpeA fJra3a, Anq nol6opa oqKoB. llyrz
MexaHrr3ar\vLr 14 aBToMarrr3ar\r4kr r4ccneAoBa:r^uit npz no46ope orrKoe. MeAzqr,rHcKr{e

MI4KpocKorIbI I{ nyrlbl. Aunaparypa nnfl. perrzcrpar\krvr AprHaMzrrecKurx xapaKTepr4crr4K

cTepeocKoilr4qecKofo 3peHr{{.

Aunaparypa Arq ne.re6nrrx qenefi, 3aMeueHuq BpeMeHHo H rrocroflHno
yrpaqeHHbrx Syur<qufr opraHoB lr cr{creM. Aunaparypa AJrfl Teparuu.
Knaccra$zKalll4lr ro 4eficrnyrorleMy Sraszvecnouy Sar<ropy. Annaparypa nrrfl
3neKTpo-, cBeTo-, BoAo-, TelrJroJreqelJvrs.) aspo3onbTepailI4yI, MexaHoTepanl"{v.

Annaparu An.g repattlrr4 nocroflHHblM ToKoM I4 ToKaMZ HZ3Kr'rx qacror.

BrrcoKo.racrorHbre anlaparbr Anfl. Tepailuu. OcoSenuocrr4 annaparoB pa3nuq-

Horo Ha3HarleHzx. Annaparbr AJItr JIerIeHI4q IkraIVHaMr4r{ecKr4Mr4 ToKaMI4. Aunapary-
pa 

^nfl. 
MarHI4Tor epailvla. Tepanenu4qecKr4e ynbrp a3ByKo Bbre nprzSoprr 14 annap arbr.

Annaparypa VBr{-repaIILII{. {osunrerpur npu YB9-reparrkrv, CBr{ Ao3uMerpu-s.

Anuaparypa aopo3onr,Tepanuu. IlasepHbre ycraHoBKr4 Anfl Tepa\r4Lr. Pa4uoloruue-
aKafl. vr peHTreHoJlorr4rlecKar repaneBTzrrecKa-f, armapaRypa. Annaparbr 4.nfl.6apore-
panvr. Kaueprr rranepdapuqecrcofi oKcr4reHarlzz. Aunaparbr Anfl cBeroJreqeHr4fl vr

TeIIJIoJIeqeHvrfl. Bo4one.re6uue ycraHoBKra. Peauzuarlr4oHHa.f, TexHVKa. Brrcor<o.{ac-

rorHa.f, oneKTpoxvpyprvrfl . Ocodeuuocrr{ oJreKrpoxr4pyprkrqecKrrx arnaparon. Tpe-

6osauLrfl, K feHeparopaM. Ponr Ar{arHocrurrecKr4x uprz6opon, rroAKJrrorreHHbrx coBMe-

crHo c oneKTpoxr4pyprr4rrecKr4M anlaparoM K Teny narIZeHTa e o6ecneqeHr4kr 6eso-

rracHocrrr narlr4eFrra. VnrrpasByKoBbre xupyprur{ecKr4e aflnaparbr. Annaparbr An.rr

la:epuofi r.r oJreKTpoxrlpyprr.ru. Xupyprr4r{ecKr4e rrHcrpyMenrrr. CrurrBaroqr4e arrrra-

parbr.

Aunaparypa Anfl r4cKyccrBeunofi BeHrrrn.flrlr{z rrerKr{x (I4BD. Aunaparrr
I4BII, r4x ABe ocHoBHbre cxeMbr. Pas4errzreJrbHar eMKocrb. lleper<ruovarorqufi Mexa-

Hr43M. Irlsuepeur4fl. npvI4BJL OyurcquoHanbHbre Bo3MoxHocrr4 anraparoe I4BI.
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B cuotuorareJlbHoe o 6 opy4on aHLre. B oupo crr aBroMarrr 3a\krr4 VIB JL Annapa-
Typa An.f, HapKoga. llouflT:1'e aHecre3l4l4, aHaJrbre3LrLr, HapKosa. ZHranflr{r4oHHbre, Me-

AI4Ko-MeHro3HbIe v ilpyrure cpeAcrBa rn-s HapKosa. KoNa6uuupoyauHafl. aHecre3r4fl.
Auuaparll I{Hfan.sul{oHHoro HapKo3a. OsecreqeHze SesoracHocrrz narlr4eHTa rur nep-
coHaJIa. Mero4rI I,I cpelcrBa KoHTpon x rty6uubr HapKo3a r4 Mbrrue.rHofi penaKcarlrrrz.

Anuaparypa
@zsuorofur{ecKI,Ie

xponoo6parrleHr4q.

r{cKyccrBeHHofo 14 BcrroMofareJrbHofo rponoo6pa[IeHr4.rr.

[perllocbrnKr4 3KcrpaKopnopanbHofo Lr BcrroMorareirbHofo
HasHaqeHlae Lr cocraB annaparoB r4cKyccrBeHHoro

rcp o e o o 6p alrle Hrr{ I4C II vr ailrap uro B B crr o M o rare Jr bHo ro Kp o Bo o Sp arqennx.
Kouuler<cbl auaparypbl Ans BHenoqeqHoro orrzqeHr4fl KpoBr4. Mero4rr nne-

noqeqHoro otll4l]{eHux: cop6qkrfl, nvailprc, ynbrpa$unrrpaqu.fl, 3aMerrleHr4e rrJra3Mbr.

Hagna'reur4e v cocraB ailTrapara ((I4cKyccrBeHHa.fl ilor{Ka)). Tzlrr nreu6paunblx Mac-
coo6ueunl4KoB. Czcrevrtr c krHAVBVAyanbHbrM rr r{eHTpaJrr43oBaHHbrM npLrroroBJre-
HI4eM avanvlsvrpyrcqero pacrBopa. Kourponb pe)KrrMa Synr<qraoHr4poBaHr.rs. a\ilapara
(I4CKyCCTBeHHa.S IOr{Ka)).

Zrulnauu4pyeMble Ir Hapyx(Hbre KapAr'rocrr4Mynrropbr, upz6oprr H crrcreMbr
KoHrponq ux pa6oru. Crzuyntropbl opraHoB H rranefr. llporeerr. TexHzqecKrre
cpeAcrBa Anfl vrHBanr.rAoB IIpH qacrraquofr u noluofi HenoABr{xHocrr4.

Klunzr<o -ta6oparcpHa-s aHaJrr4rzvecra-f, rexrrr{rca. EzorexuzvecKze czcrer\{br

4l;.x taSoparopHoro aHaJII43a. Crpyrcrypa lr $ynrquz la6oparopHbrx cnyx6. (Dzsu-
rIecKI4e kr Qvsur<o-xl4MurlecKrle ceoficrna 6zocy6crparoB. Ocnoenrre rrcrorrHr'rKrl

aHanI4TI4rIeCKI4X Marepl4anoB. TexHoJIofIrr{ecKI{e oneparluzt v cxeMbl BbIrIonHeHLrfl. ve-
cneAoBaHuit s naSoparopHoM Aene. Mero4rr orrrr4Mr.{3arlr4r{ TexHonorr4r{ecKr4x cxeM
naSoparopHblx oKcrreplaMeHToB. Zu$opnraquouurrfr rroAXoA K aHanr43y BellecrBa.
Cnoco6rr 3arrltcr4 crpyKryprr zn$opMarluoHHlrx npeo6pa3oBaHr4fi neqecrna 5uo-
npoSu B rlpoqecce ero I{ccneAoBaHurfl. Crpyrrypbr rr4rroBbrx la6oparopHbrx aHanv-

son. flpz6opu I4 KoMrIJIeKcbI In.f, ra6oparopHoro alnawr3a sa Sase Susnuecrr4x kr

$usur<o-xI4MzrlecKlrx MeroAoB krsyqeHr4fl 6raocy6crparoB. Oz:uvecr<rae, Szsuro-
xI4MI4r{ecKIre I4 aroMno-Sz:zuecKl{e MeroAbr. fevror<oaryflorr4qecr<ze npzSoprr. Kon-
AyKroMerpl4qecKl4e upz6opu An.rr rtoAcuera $opMeHHbrx srreMeHToB KpoBrr. llpuSo-
pbl trnfl onpeAerleHI4.a KoHIIeHrpaWLr revrouo6uua, pH- Lr r4oHoMerpr{.f,. Macc-
crreKlpoMerpl4.a. Xpovrarorpa$zx. 3nenrpouHafl Mr4KpocKorrr4-{. Aluaparubre Mero-

AbI IrMMyHoJIorI4rIecKHX I4ccneAoBaHr4fl,; aHarrtrrv.uecKa.f, anlaparypa Anfl laSoparo-
pufi, cauurapHo-snI4AeMlrolorl.{qecKr4x craHrlr4it. Vzwepr4TeJrbHbre npeoSpa:oBareJrr4

na6oparopnofi TexHI4KI4. Bonpocrr craHAaprvrcar\w r4 Merpon orvrvr B aHarrvrrvqecKoM

upzSopocrpoeHl{l4. Crau4aprbr r4 oralroHbr, rrpoBeporrHbre cxeMbr r.r creHAbr.

Texuz.IecKr'Ie cpeAcrBa 4.nfl aBToMarr43arJvrvr lrccneAoBauuit B KJrr4Hr4Ko-

Al4arHoarzrrecKrrx naSoparopr4flx u ta6oparcpzrrx carrr4rapHo-enz4er\4r{oJroruvecrzx

crauqufr. feltaronofllrlecKr4e KoMrIJIeKcrr. EraoxuMr,rirecKl,re aBToaHaJrrasar:oprr. An-
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ToMarrr3I4poBaHHbre cl4creMbr Anfl c6opa u o6pa6orKr4 Ar4arHoarr{qecroft ransopMa-
qvu' flpo6leua co3AaHI'I-f, aBToMarl4qecKoro upraSopa Anfl aHarrr43a KpoBr4.

Me4uquucKlre uu{opnaaqrroHHbre rexHoJroruu (MI4T) u reneMeArrrlr{Ha.
Ocuonnrre sara.ur4 MZT. Mero4rt v cpeAcrna o6ecueqeHr4-f, znsoprraaqzouuofi z
nporpauuuofi coBMecrl{Mocrl4 MeAIarIr4HcKr{x nporpaMMHbrx rrpoAyKroB.
llHrerpaqkrfl pa3nurqHblx APM B eAr4Hyro zu$opuaqr4oHHyrc cr4creMy. Mero4rr
KOMIIIeKCHOfO I4CrIOnb3oBaHkIfl npz6opon, r43Mepr4TeJrbHbrx cr4cTeM kr MI4T.
Telelte4zIII4HcKuIe cl4creMbl. TenexoiuruyHr4KarluoHHa-f, cerb uHTerparl7.rr
pecypcoB oreqecrBeHHblx kr MexAyHapoAHbrx Son4on reJreKoMMyHr4Karlr{oHHbrx
cHcreM. Texuolou4t [pelcraBJleHrr.f, MeAr4rlr4Hcnofi raHsopua\vu rnfl yAaneHHoro
KoHcynbrLrpoBaHr4fl'. KlzuzqecKat 6asa nnfl orJroll{eFlHr,rx reneMeAr4rlqHcKr4x
KoHcynbra\uit'. Me4zqzHcr<ax po6ororexHr4Ka r4 TeneMerr4urrHcKr4e rexHoJror?rr4.
Tenervre4IzllkIHa 14 MeAzIII4HcKar noMorrlb B AoMarrrHr4x ycnoBr{.flx. Cracrenay
yAaneHHoro MoHI'ITopI{Hra cocro.f,Hrrfl 3AopoBr-a mo4efr v oKa3aHrr{ encrpeunofi
MeAkr rlrzHcxofi rro Motur4.

3arclro'reHue (2 aKaAeM. uaca). llepcner<ruBbr pa3Burzrfl 6zonre4zqzucr<ofr
I4HXeH epr4 n, 6uot exHrl rI e cKI4x c r4cre M z rexHo JI orufi .

PEOEPAT

PeQepar roroBl4Tc-s tlo reMe Ar4cceprarlr4oHHoro kracneAoB aHLrfl aanvrpa1Ta.

PeSepar Aonx{eH BKJrrorrarb pa3Aenbr:

l " Ananze npodneM IIoBbIIx eHVfl eQQerrznHocrr4 QynrcqzoHr{poBaHr4 fl pa3pa-

6 arrrs ae N4o fi cz creubr MeAr4rIr4HcKo ro ]sra3Ha9reHnfl ,

2' Ilena v 3ara-r^v pa^:paSorKrr crrcreMbr MeAr,rqr4HcKoro Ha3HarreHux, o6rexra

Ir npelMera AI4ocepraIILIoHHoro rlccJrenoBaHr4-rr. O6ocuoBaHr4e nyrefi pelreHkr_fl no-

CTABJIEHHbIX 3ANAq.

3. Mareuarl4rlecKoe MoAenzpoBaHr{e npoqeccon upeo6p a3oBaHprfl rausopnaa-

r\r4Lr B pa:paSarrreael4ofi 6uorexuu.recrcofi cr4creMe MeAr4rlr4HcKoro Ha3HaqeHu.s.

Aualus zu$oprraqrzoHHbrx rpoqeccoB.

4' Pazpa6orKa KoMIrJIeKca MeroAoB Anr nos4efrcrBzrfl Ha cocro.sHr4e 6uonorz-
rrecKoro o 6l erta, cb eMa z perl4 crp ar\r4kr 6zonre4n qzncr<ofi unsopvra guu, o6paSorrz

Lr aHanvr3a v3x'4epr4relrnofi zH$opntar\Lrkr, Krraccu$rzrcaqr4r4 cocro flHprfl 6zororvqe-

cKoro o6rer<ra.
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5. Paspa6orKa I4HcrpyMeHTaJIbHoro o6ecnerreHr4-f, An-rr pearA3ar\krLr ilpeAno-

xre HHbrxMeroA o B 6 vr o vr e4urlrrH cKr4x r4c c Jren o B auuit.

5' MerpoJlorl4qecKoe o6ecnerleHr{e 6zorexuutqecrofi cr{creMbr MeAr,rur4HcKofo

HA3HAIIEKHI4.q.

7. llporpaMMHo-aJlropl{TMl4rrecroe o6ecleqeHze 6zorexnn.recKofi cr4creMbr.

B. Mero4bl 3KcnepI4MeHTaJIbHbIX r{ccJre4onauzfi An.rr noATBepxAeHrrs Aocro-

BepHocrl4 pa":pa6oraHHblx tuo4enefi, MeroAoB r4caneAoB aHLrfl, rrHcTpyMeHTaJrbHofo,

Merpono fl4rlecKo f o 14 npo fpaMMHo - aJrf opI4TMI4rIecKof o o 5e cneqenus.

9. 3arclroqeuze. oopuynvpoBaHr4e HayqHbrx 14 [paKTrrrrecKr4x pe3ynbraroB

Ar4CCepTarIr4 OHHO|O r4CCneAOB AHprfl .

IIPI,IMEPHbIE TEMbI PE@EPATOB

Teua lVs1. CzcreMa yAaneuHoro MoHr{Topr{Hra cocroqHr4r 3AopoBb.fl 6omHrrx

c HapyrueHvrflv'r cepAeqHoro pr4rMa. <Remote system for the health state diagnostics

of the patient with the hearl rate disoerders>.

Telta N 2. Me o4 I4 clzcreMa ilnfl Ar4arHocrzxu SynrqlroHaJrbHbrx Hapyru eyuit

HI4x(HLtx KoHerlHocrefi. <Method and system for lower limb functional disorders di-

agnostics>.

Teua J\b 3. Czcreua yAaneHHoro MoHr4ToprrHra cocroqHzf, 3AopoBb-rr narlr{eH-

ra c xpoHVr{ecKI4M sa6oresaHlzeM JrerKr4x. <The system for remote health state moni-

toring of patient with the chronic obstructive pulmonary disease>.

f'elta JVs 4. Mero4 14 cl4creMa rpeBoxnofr curnanv3ar\v rr4neproHr4qecKoro

KpH3a. <<The method and system for alarm signalization of the hypertonic attack>,

Telta N 5. Hoczvta-s czcreMa rpeBoxrHofi crarHaru3ar\vrkr Sz6pznnflr\w npeA-

cepaufr,. <The wearable system of the atrial fibrillation alarm>.

Tena j\|s 6. Czcreua roAAepxKr4 rrpr4Hrruq pellleuuftnp a-xupyprailpv ilpo-

BeAeHI4LI xl4pypu4r{ecrofi onepaIII4I4. <The surgeon physician decision support system

during surgical operation>.

Teua J\b 7. CIacrenaa An.f, orleparlreHofr orIeHKr4 coAep)KaHufl aaxapa B KpoBkr.

<The system for operative evaluation of blood glucose>.
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Teua J\b 8. Cucreua oleparzBHofr oqeHKr4 ypoBH.f, reMaroKpzra qeloBeKa.

<The system for operative evaluation of the human hematocrit level>.

Teua Ns 9. Cucrevta rpeBo)KHofr curnarvaar\vrLr coHHoro afrHoo. <The alarm

signalization system of the sleep apnea>>.

Tevra JVs 10. Llcryccrneunrrfi rpore3 pyKlr c 6raoeneKrprlqecKr{M yrpaBJreHLr-

eu. <Upper limb prosthetic device with bioelectrical control>>.
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8 30(2)

J

Kopeuencr<zfr H.A. IOn4aruen 3.M. llpoercrzpoBaHr,re 6uo-
f exr{r4qecKr4x cr4creM MeAr4rlrrHcKofo Ha3HaqeHz_a. cpe4crna
ao:21efrcrevrfl Ha 6raoo5ter<r. Craprrfi Ocr<on. : THT, 20f7 .

I19 C. fp"S yMO. 30(2) oK3eMrrn.npoB.
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4

llaxaprroe f.H. Ezoue4urlr4HcKa.fl zHxeHepux: npo6leMbr z
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-231 c.

B 36 (4t)

5
E.lI" llouerrr4TeJreB r{eroeex

V.re6Hoe noco6ue, Crapufi
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Ocxor: THT, 2016,350 c

8 2006 r. 79(2)
2016 r. 7 (2)

6

C.A. @znucr, O.B. TTlararoea llpoeru4poBaHr4e r43Meprr-

reJrE,Hbrx up eo 6paso earerefr Arrfl crrareM MeAr4Ko-

5 uonorzqecKo ro MoHr{Topr4ura. v.reSHo e ro co due. ct apr;it
Jcron: THT, 2015. 408 c,

8
aar)z

ntscos JI. B . EzoMeAr'r qr{H cKafl aHalrurvrrecKafl rexnrzr<a. v.r.
roco6ze. ClI6. LIsa. "llolzrexHuKa", 2012.350 c.
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Epn:ron IO.A., Illyxzu C.I,I. OcnoBbr aHaJruza 6uorexHr4qe-
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AQ a nacresa H. IO. B rr.rzcJrr.rreJrbHbre rr oKcnepzMeHTaJrb -

Flbre Mero.qbr Hayr{Horo oKcrrepr4MeHTa: yueSuoe noco6ze
qn.f, By3oB. M.: KHOPYC, 2010.
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Kopeuencrcrafi H.A., llouevnrerreB E.lL, CeperzH C.lL
l{e4zqIaucKrre npra6oprr, a[[aparbl, cr4creMbr r4 KoMIrJreKcbr :

Vqe6HzK Kypcr, Kypcrczfr rocyAapcreeHHrrfr rexnuqecrufi
/Hr4 Bepcr4rer, OAO d4ll|I Kypcrc>, 2009.

8 26

[onoruzrerbHaq Jrr4rep arypa

I

Ja4epuo n.VL, CaAHrosa E.8., Cynopon H.F., IOlAauren
l.M[. EraorexHr4rrecKr4e cr4creMu: yve5. noco6ue. ClI5.: VIza-
ro CfI6f3Ty (IISTVI>>.2014. 115c.
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2

l.A. Ecunon Mero4br rracneAoBaHkrfl. onepaqzfi. Yq.
roco6ue, 2-e uz1. fp"Q yMO CIIS: I4zg. "fIanr", 2013. -
\04 c.
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3

lennzpro A.lI., MaHrzlo JLA MeroAbr r4ccneAoBaHr{.s one-
nt\uit B AzarHocrvKe r{ ynpaBneHLrv cocro.sHneM r{eJroBeKa.

lfl6.: Izlsr-eo ClI6f3Ty.- 2009.- ll2 c.

B s3(s)

5

levrvrpr<o A.lI., Matrralo JI.A., KaruHu.reHKo A.H.
Vlare uarvr q e cKr4 e MeroAbr anarrn3a 6 zo u eI zqrrH cKr{x

IaHHbrx: MouorpaSzr. ClI6.: I,IgA-so ClI6fSTy (JI3TI4),
2013.- 200 c.

8 I 0(5)

3an. or4elovr y.rednofr nzreparypbr T.B. KzceJreBa

flepeueu b pecypcon uH{opMaqr{oHHo-TeJr eKoMMyHuKaquoHuo fi ceru
<<I4nrep H er>>, u crr oJr b3yeM brx Arq rr oA roro B Kr{

IzIuQopvraIII4oHHIIe rexHoJrorr4r{ (onepaqraoHHbre cr4creMbr, nporpaMMHoe
o6ecne,reHue o6ulefo I4 crIeIIHaJrr43I4poBaHHoro Ha3HarfeHvrfl, a raK)Ke r,ruSopnaaqu-
oHHbIe cnpaBorrHble cllcreurr) n MarepuanbHo-TexHr4qecKafl 6asa, ucnonb3yeMbre
npl4 ocyqecrBJleHllra o6pa^:oBareJrbHoro npoqecca ilo Avrcr\Lrr'nurHe, coorBercrByror
rpe6onaur,rxnr Se4epanbHoro rocyAapcrBeHHoro oSpa^:onareJrbHoro craHAapra Bbrc-

ruero oSpa^:onanzx.
c)uucanze uusopnrarlrzorrHbrx TexHoJrorufr 14 MareprlaJrbHo-Texura.{ecKofi Sasrr

npr4BeAeHo e VMK,{ 4zcqrznJrr4Hbr.
KourperHue Qopnrbl rI rpoqeAypbr reKyrrlero KoHTponr guanufi r4 rrpoMe)Ky-

roqHofi arrecralluz, BKJlroqa,fl nepeqeHb oK3aMeHarlproHHbrx Bo[pocon (llpznox{eHrre
1), a raxxe MeroAI4r{ecKI4e yKa3anprfl 4nx o6yvaroqr4xc.q ro caMocro-srerbHofi paSo-
re npl4 ocBoeHI4I4 AI4cIIZTIIHH (co4epNarr\vrecfl, n OO[) AoBoA-f,rcq Ao cBeAeuux o6y-
qarcqr4xcq Ha nepBoM 3aHflTr4r4.

H ayqHo-Knal u$urca ur{oHHofr pa6orsr (Auccepra rIrrH
J\b 3rerrpouurrfi arpec

I
rttp : //medtechnica. narod. ru/
{a:ra,ror MeAr4rlr{HcKoit rexnvlcu
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t7

Kyuepoea O.B.



II4C T PETI,I C TPAUI4I4 I{3MEH F,Id{I4N

N ilara LIsNaeHeHze
Aara3ace4anurfl

YMK, JVr upor-ra
Aerop Ha.r. MO

I

18



l.

)

4.

f,.

6.

1

llpuloxeuue

fIEpErrEHb SK3AMEHAUT4OHHbIX B OfIpO C OB

BuolorzqecKl4e cI4creMbl xar oSrerr r4ccJreAoBalufl. Czcrelrurrfi roAxoA x
I'I3yr{eHI4Io oSlercros xunofr Ir He)KLIBofr upupo4u. (Dynrqr4oHaJrbHbre cr4creMbr

opraHl43Ma Ia o co SeHHo crrl I{x KaK o6r ercros uearzrco -5r4oJrorzrre cKr4x

r{ccneAoB auuit. llpo6nenabl aHaJII43 a 14 cvrTesa 6zorexHr4irecKzx cr{creM.
O6rqze csoficrsa, npI4HIII4rIbI cr4HTe3a r{ KJrac cuSurca4u.s 6uorexHr4lrecKr4x

cl4creM. LIcro'{Hz Kr4 u trp oucxo)KAeHlre 6zolou4rrecKl4x craf HanoB KaK

HOCr4TeJrefi Unsopua\vv o cocro-flHr{r{ opfaHr43Ma. Tunrr r4 cpeAcrBa
ynp aBn eHr4fl co cT o flHr4eM opf aHr{3Ma.

BuorexuzqecKl4e cl4creMbl Oupe4eneuun, cvoitcrea 6uorexHr,rqecKr4x cr4creM.

Cucreuuufi to4xoA npl4 conp.f,xeHr4rz oJreMeHToB xzeofr 14 Helrr4Bofr uprapo4u.
KnacczS LrKar\vrfl 6 uorexHrarrecK[x crr creM rro r4x rleresofi Syurqzrz,
EzorexurzqecKl4e I43MeplrreJrbHo-BblrrlrcJrr4TeJrbHbre cr4creMbr MeAI{IIr4HcKofo

H il^3 H arr eH krfl, N'4oHIdTop HbIe v cKpvrHrrHf cl4creMbl, cl4cre Mu I eqe 6 no -
Tep aneBTl4qecKo f o Ha3HarreHkrfl; cvraT eMbr BpeMeHHof o 14 Arrr4TenbHof o

3aMerrleHzx syurqzfi xunoro opfaHr43 va; Suor exHr4qecKr4e cr,lcreMbr

ynp aBneHkrfl eo cT o flHV eM r4 rroBeAeHr4eM inrr Bofo opf aHr43Ma.

Mero4u Ar4afHocrrurrrecKr4x rrccneAoB auuit. Xapamep krervKa MeroAoB

AkIafHocTIzIrIecKI4x I4ccneAoBauuit; ponb I43MepeHI,I.fl B MeAl4Ko-Suolorn.IecKofi
npaKTI4Ke ; zcrorIHr.IKI4 norperlno crefr ; MeroAr4rrecKr4e norp erxHo crr'r ; MeroAbr

A z arH o crr4rr e cKlrx 14 c c n eA o B arruit: r ac c rr BHbr e M ero.rlbl.

Mero4rr Ar{arHocrI4qecKI,IX uccJreAoBartuit. Zccle4ona:rt:ae MexaHl4rlecKr4x

npoflBneHzfr, enerrpr4qecKux ceofrcrs opraHr{3Moe n rrauefi,
6uoslerrpl4qecKl4x rIoreHIIIlanoB; MeroAbr perr{crparlur4 MarHr4THbrx norefi,
r43yrraeMbx 6zoo6leKToM.

Mero4rt AIrarHo crl4r{e cKI4x I4ccneAo B asuit . @ orouerpr4qe cKV e MeroAbr

IrccneAoBaHrrfl; I4ccneAoBaHr4e rrpoqeccoB TerrJrorpoAyKrlr4r4 n renloo6MeHa;
aKTI4BHbIe MeroAbI I{ccneAoBa:okrfl'.6vIonorraqecKat r4HTpocKofrvrfl, pr3MepeHr4e

pacxoAa I,r o6teuuofi cropocrz KpoBoroKa; MeroAbr $yurqrzoHarrbHbrx
I4ccneAoBauuit; aHaIrr4TkrqecKl4e r4ccJreAoBaHnfl; Szaulco-naexaHr4qecKr4e,

Queurc o -xr4Mr4qecKrle r4 aro MHo - $z:rzuecKrre MeroAbr r4c cJreAoB aHnfl,.

I,IsnrepzreJrbHbre upeo 6pasoB areJrr4 B MeAr4ur4ne. P oru Lr Brrr4flHkre

xapaKreprrcrklK Ir3Mepl4reJlbHbrx npeodpa:onarenefi QIn) r4 oneKrpoaon (3) Ha

rr,legzxo-6l4oJrorrlrlecKrre I4ccneAoBaHLrfl; oneKTpoAbr r4 gJreKTpoAHbre cr4creMbl

p elrl crp a ryvrv 6uonoreH rlrr ano n ; I,III Anf, p err,r c rp arJvrv np oxu euufr

Nil,I3HeAe.f, Te JIbHo crl{ opraHllsNaa. Co rracoBaHr,re nepBur{Hbr x WI u 3 c
T9



9.

10.

TexHr4rr e c Kr4Mr4 cp eA crB aMrr p ef r,rc rp arrywr u lr3 M ep eHZs ; o cHo BHbr e

M eTp on o f r{q ec Kr4 e xap aKTep LrcT]/^Kkr vIn.
MeroAtr o6paSorr<u 6zoue4l,IuuHcKr4x cr,rrHanoB r4 AaHHbrx. KnaccrasvrKar\Lrfl)

I4 CTOT{HI4 KV LI Xap aKTep LICTI4KII cI4rHaJI o B I{ A aHHbIx. O S rq ar Xap aKTep vrcT:zKa pr

MOACJII4 9KC[EPI4MEHTANbHbIX.4AHHbIX V CPIfHAJTOB, I{IICJIOBbIX MACCI4BOB,

u:odpaxeuzfi.
O Sp a6 o rr a kr aHaJrv3 cI4rH aJro s. Alaurnry4nrrfi 14 rr acro rH rtit auattuz ;
Koppefl'Ilqlluonurrfr 14 cneKTpamnrrfi aHarrvr3 cr.rrHaJroB. BpervrenHbre pflAbr 14

TeopI4t MapKoBcKux qenefi . Anarzs rII4cnoBbIX AaHHbrx : reoMerpr{qecKa-fl

MoAenb AaHHbrx; BbrAeneHr4e oAHopoAHbrx rpyrrn AaHHbrx. 3a1a'ru
u4eurzQzKarlr4r4 H pacno3H aBa:etrfl o5p asa.

Ct arucruqec KI4 e MeroAbI aHarrvr3a A aHHbrx. He n ap auerpuq e c Kr,re MeroAbr

aHaIrkr3a. Kn acc zS vrKar\r4fl M Ho ro Mep rurx u a6lrc4 euzfi : MeroAbr n o crp o eHr4t

pa3Aen-flrorqux QyHr<qzfi B 3aAarrax r<naccu$rzKarryv; MeroAbr rrccneAoBaHyrfl

B3aI4MO3aBI4CI4MOCTI4 MHOfOMepHbIX AaHHbrX; MeTOAbr CHI{ir(eHr4r pa3MepHocTr,r

np o c rp aH c rB a o rrr4 c auuit; nu 6 op anbrepH arr4B rrp r4 aHankrse A aHHbrx

urHSopnraquz.

O cnoert aHaIrLr3a 6uoue4urlr{HcKr{x z: o 6paxenufi : rnnrr nso 6pax euuit u
cnocoSrr krx orrvcaHr4r; MeroAbr rrpeABapr4TenbHofr o1pa6orKrr; Sznrrpaqvr;
anfoplarMbl I43MepenvrflilapaMerpoB r,raoSpaxeuuir; uutepaKTr4BHrrfi pexnu
o 6p a6 o rr< u uz o 6p axenufi . B rr.rzcrrare JrbHbre c r{creMbr aHanprc a A aHHbrx ;

ranrepSefrcbl kI3MepI{TeJIbHbrx cr4creM r{ KoMrrJreKcoB; rrpr4Hrlr4nbr nocrpo eHr4fl

crrcreM o'ro6paxenux v nSopMarlr4r4.

O c o 5 enno crl4 o 5pa5 orrcra rznQ opu a:qlztvr v npuHflTlr.q p erxeHzfi .reroneKoM.

flp o S n e vrbl o IrrI4MIr 3ary;owr u e4raro - 6 rro Jr o rr4 rr e cKr{x r4 ccn eA o B auuit . Cl oxnrr e

crlcreMbl 3a\a'ru cl4creMHoro aHaJrra3a. llpraHqr4rrbr caMoopraHr43arlr4r4.

Oprauus arlr4.f, oKcrrepkr MeHTa . aHarrvr3 n o 5p a6 orKa p e3ynbraro B.

Marelrau4qe cKI4 MoAenI4 np oqeccoB r4 cr4creu. Onrlt rrr anbHafl Sznrrpaqzr
Czcreurr r4 cerb MaccoBoro o 6cnyx vrBaerr4fl . llpzrna4Hbre 3aAaqr4

zc cne.qoB aHVfl onepaqzfr : pacnpeAeJreHrre pe cyp coB, ynp aBneHr4e 3 arrac aM,

3 aAAqa yn o p_fl A o q vrBaH'Lr fl .

Mero4 rr MoA e Jrrrp o Baluprfl Henp epbrB Hbrx cr4crervr. @ op ur4 p o B aHLr e

M are M arr4tr e cKo f o orrkra aHnfl. llprzueu eHrr e M eroA o B M oA enzp o Ba]Flvrfl B

MeAI4III4HcKrrx 14 ccJIeAoBaHr4flx v rrpv [poeKTr{p oBaHvrv MeAr4rlr{Hcr<ofi TexHr4Kr4.

Cner<rpanbHoe [peAcraBJreHr4e AaHHbrx.

flapannenbHble cucreMbl r4 anropr{rvru odpaSorru IaHHbrx. Izlccre4on aHLre vr

pa:pa6orKa MeroAoB, ckrcreM r4 KoMrIJIeKcoB 4.nfl. Lr3yrrounfl MexaHr,r3MoB

SyHr<qzoHl4p oBaHIrt cJloxHbrx MeAr{Ko -SzonorvqecKr4x o 6r erro e, o rreHKrr

11.

12.

13.

14.

15.
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16.

c o oro-fl I{I4q z npo f Ho3zpoB aH r4fl krx Iro BeAeHIrr, a raKxe ylpaBne HAfl LrMr4 Ha
p a3nHrrHbrx yp o BHfl x op f aHr4 3arJvrvr.

M e rp o n o tLrfl ,, cr aHA ap r r,r 3 arl vrfl 14 c eprn S zr< aqua. H aq z o HarrsHafl 14

Me)KAyHap oAHar Merp ono f a.s. o 6 ecnerreHr4e eALrHcrB a zsnlep env fi u
AO CTOB epHO CTb pe3yJrbraroB H3Mep eHrafi . llo nepra cpercrB r,rsuepeuzfi
MeAI{IIIIHCKO|O Ha3HarIeHpIflLrvrcfrbrTaHlrLfl c rlenbro yTBepxqeHuflr4xTv[ra.
Haquo narlbH at rr M exAyH ap o rHafl craHr apr vB arJLrfl . O c no sHrre rr o Jr o x eHr4t

f o cyA ap crn e uu ofi c r4cre Mbr craHA apr prcar\vv f o c T ; o IIp erene Hr4 e

o IITI4M aJrb H o ro yp o B Hfl yulz S ux a wv vr craHA apr vB arJtrr4; f o cyA ap crn eHsufi
KOHTponb r4 Har3op ga co6lroAeHzeM rpeSonanzfi rocy4apcrBeHHbrx
cTaHAapToB.

18. Ocnonnrre qenl{ u o6rer<rrr ceprra$krKarJr4vr; TepMZHbr rr oilpeAereHu-s B

20.

o6lacrz cepruSzrcarJnkr; KairecrBo npoAyKrlrrvrvr3ax\Lrra norpeSprrenfl.; cxeMbr
I{ cl4creMrr ceprz$LrKarJnkr MeAI{IIrrHcKr4x uzgerntit; ycnoBlrf, ocyqecrB rre:nnfl
cepruQrar<ar\r4rr.

Auu ap ary p a Anfl, Qynnqa o u anr no fi A r4 arHo cr uxuflpusop br, ycrp o fi cr Ba Antr
p erl4 crp ar\w v aHalrkr3a 6 z o uo re uqu ano B c epA eqH o - c o cyA r4 cro fi cz creutr.
Ko nanrerc upzSop oB Anr oneKrpoKapAr4orpa 6^r, SononapA uorpaLuu,
p e o rp aQ zrr 14 B eKropKapAr4 o rp a$uu. VuzS urcaq vfl v cr aHftaprvrcarJvrfl

3JreMeHTOB KO MrrJrercCa. cucreMbr orBe lenuit Spro czruranop.
flpz6opu AJII I{3MepeHvrfl oneKTpr4rrecr<ofi aKTr4BHocrr4 Mo3ra. llapalrerprr

t7.

19.

cI4fHaJroB, crrcreMbl rne4enzfi, MeroAbr o6pa6ornu cr4fHaJIoB.

.{uaruoc'tl4qecKl4e Bo3MoxHocru.

21. llpu6oprr nnfl I43MepeHHt oneKrpr4 ecr<ofi aKrr4BHocrr4 Mbrrrru. llpzSopbr An.rr

aBToMarrI3ar\kru aHanr43a SuosreKrpr4rrecKr4x rrpoqeccon. fpaSuqecKze MeroAbr
KoJrr4r{ecrneuuofi oqeHKr4 napaMerpo e 6zosreKTpr{rrecKr4x rrpoqec coB.

22. llpra6opu Anfl I43MepeHI{-fl HeorreKTpr{rrecKux napaMerpoB opraHr4snra. llpuSopu
4rx 6uoreneMerpr4r4.

flpzSopu ArIt I43MepeHkrfl:nyxonofi aKrzBHoctu.flpusopbr An.rr r43MepeHrr-fl

KpoBeHaIIOJIHeHZ.f,, AABIIeHkIfl r4 CKOpOCTT4 KpOBOTOKa nyJrbcaVr aKycTr4qecKZX

IxyMoB. AsroN{arr43ar\r4fl o6pa6orrcvr 14 aHaJrv3a r43MepreMbrx [apaMeTpoB Ant
oneparr4BHo f o KoHTponr cepAerrHofr 4e-areJlbHo crrr. Pa:p a6orKa MeroAoB
II3Mep eHprr 3Tr4X napaMeTpo B B sKcTp eMaJrbHbrx ycJroBzrx.
I,Iu S opuarllroHHbre cr4creMbr onep arr4BHoro np a.reSuoro KoHTponr.
flp urr eue Hlze cLrareM rrHTeH cr{B Ho ro u a6nro4 e Hus. Ha6,[roA e Hr4 e 3 a

n ap aM erp aMr{ AbrxaHLrfl,, 3a apr epuanb HbrM A aB Jr eHr4 e M, rrap aM erp aMrl

cepAeqHofi 4exrelrHo crl{, TeMnep aryp ofi reJra. A:aatruz u uQ opivra r\krr4 B

CI,ICTEMAX.

23.

24.
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25, flpz6oprr ilnfl Anr4TeJIbHoro ua6ruoAe Hkrfl 3a r.flxero6oJrbHbrMr4. llpzr<pon arHa;-
Ir I{eHTpaJIIz3 o BaHHa.fl cll creMu. Oco6eHHo crr.r 3neKTpoAoB anrraparypbr
Anr4TenbHofo KoHTponq.

2 6. llpra6 optl Anf, I43MepeHI4-s MeAneHHo r{3MeH.rrro[]r4xc{ npoqeccoB opraHr43Ma.

I,I:uepeH r4e Ha [oBepxHocrr4 Tena 6u onoresrlr4 aJroB, reHepr4pyeMbrx

BHyTp e HHr4Mr4 Op f a}la]|;'{Vr.

27 . Anrouau43l4poBaHHble clrcreMbr rexHr4rrecKr4x cpeAcrB An-rr MaccoBbrx
o 5 c I e4 o n arruit Lr Atrcna:nc ep r{3 arl r4 Lr Haa e rre:nkrfl .

28. VntrpasnyKoBa.r anraparypa. Pa:peurarcqas cuoco6nocrr upu6opoB An-q
ynbrp a3 Byro n o fr AI4 arHo crzxra. llyu4 rr o Bbrru erruit ran S opvraqlro HHo crrr
ynbrpa3 ByKoBbrx nprz6opo n. vnlrp asByKo Bbre nprz6oprr Ha o cHoBe

14 MfrynbcHofr Henpeprrnuofi oAHorracrorHofi 14 AByxrracroruofr exo rp as uu.
llpz6oprr peHrreHo-V3 rouorpaSzrz.

29 . O SranrvronorllqecKa-f, arnap uryp a. llpu6opr r Arrfl cneKrpo3oHzlJrbHbrx

r4ccrreA oB auuft n s ororpaszpoeauz.q. KoNanJreKcHoe o cHarrleHr{e

oSrarunaoJrorr4qecKr4x yrrpen{ geuuit rexHr4qecKuMr4 cpeAcrBaMrr.
30. TeneeraszoHuan, uHSpar<pac:uafl. 14 na3epHafl MeAr4rlr4HcKa-rr rexHzra. MeroAbr rr

TexHI.{Ka KJI Ir HI4rI e crofi rep lr o rp aS urz. 3n e rrp o uHa-f, Mr4Kp o c Ko rrr4.f, .

Texnz'{ecKas cllcreMa I4ccJreAoBaluprfl cleKTpo3oHaJIbHbrMI{ I43nyqeHLrflMkr.

fonorpa$I4qecKI4e npz6oprr. Cracrevmr Ar4craHrlr4oHHoro KoHTponr, npzSoprr
TEIINOBI4AEHLIfl,.

31. [uxarelbluafl annapanypa. llpuSopbr An-f, $ynrqvonamsofi Ar4arHocrrrKr4
JrerKrrx. Mero4ur xu ucrroJrb3oBaHrr.rr Synrqzz AbrxaHr.u.

32. Pa4zora:oro[Ha-fl annaparypa. @rzsuqecKr4e rz SraororvqecKr4e ocHoBbr

npl4MeHeHvrfl rtoHvr3l4pyroql4x r43nyr{eHufr n nae4zqzne. MeroAbr rrpr4MeHeHr4.f,

p aA LI O aKTI4 B H bIX I43 O TO II O B An fl I.kIalHO C TUrI e C K kIX VC C ne,l O n anrafr .

Xapar<repuarLrKvr paII4oaKrI,IBHbrx r43nyrreHufi. llpoxoxAeHr4e LroHzr3krpyroqvx

u3nyrleHufr vepe: BelrlecrBo. Mero4u perrzcrpar\krvr LroHkr3r4pyrotqux r43nyrre-

lc'uit.

3 3 . P aguo 4uarHo crurl e cKrre np u S oprr Anfl 1pr:aaMr{q ec Kr4x r4 c cn er o B auuit .

flpz6opu Anfl arururcrl4qecKoityuzyastu3ar\Lrkr, upz6opu Anfl AzrHal.rurqecr<ofi
Br{3yanLI3arJvrv, crlerquKr4 aKTr4BHocrz 6uolotr4rrecKr{x upo5, BcrloMorareJrbHbre

npr4oopbr.

34. PerrrreuoBcKa.s a[naparypa. CocraB: rrr4Taroqze ycrpofrcrea, [pr4eMHrzKr4,

upeo6pa^soBareJlrr z:o6paxelazrfl Lr ycr4nrrrenu. Cucrevbr Anr peHTreHocKorrutr{,

p eHTre Ho rp a$uu. llep cuer<urBbr p a3 B LrrLrfl .

35. 3u4ocr<onl4rlecKa-a ailnaparypa. llpunreHeHr4e ocHoBHbrx BZAoB oHAocKorroB An,rr

IaccneAoBanrprfl. opfaHoB nl4lrleBapvremnofr c?IcreMbl, 6pouxon, Mo.reuorosofr
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cl4creMbl, yxa, fopna' HoQa' 3u4oct<oubl ortrl4qecKr4e. BoloxonHbre cBeroBonbl.
fu6rze oHAocKorrbr c BoJroKonuofi onruxofi.

36' otrru'Iecrue npvtsopbl 14 npra6oprr Anfl A,rarHocrrrKr{ 3pr4TeJrbHoro anrapara.
flpz6opu rlrfl LrccneAoBaHlrs rJla3Horo AHa pr cpen fJra3a, gl,x no1dopa oqKoB.
flyrrE MexaHI43arrr4r4 v aBToMarr4 3arJur4LrccneAoB auufiupz uo46ope orrKoB.
Me4raqraucKr4e MrrKpocKorrbr r4 nynbr. Anuapar ypa rnflperr4crparlr4rr
ILrIIaMkrqe c K 11 x x ap aKT ep r.r c rr4K c r ep e o c K o nl4rr e c K o ro 3p e Hr4r.

37. Annaparypa rlrflre're6HrIx qerefi, 3aMeqeHr4f, BpeMeHHo rr locro.rrHHo
yrparreHHux Qyurcqzfr opraHoB r4 cr4crevr. Auuap arypa Arrfl Tepail][f[^.
KnaccrzSrzKarlr4{ uo 4eficrByroqeMy Sz:zvecrcovry Sarropy. Ann apurypa [nfl
SJIeKTpo-, CBeTO-, BOAO-' TeIInOneqeHLIfl €tSpO3OnbTepaIIkIL\ MeXaHOTepAIrLIkr.
Anuaparrr A''s repanrlv rocro-f,HHbrM ToKoM 14 ToKaMr4 Hr43Krrx qacror.

38. Brrcor<o'{acrorHble a[naparbr Anr repan uu. Oco6eHHocrr4 alnaparoB
pa3nl4r{Hofo Ha3HaqeHLrfl. Annaparrt .4r.q fleqeHr4fl [ualr4HaMr4qecKrzMr4 ToKaMr4.
Ann ap ary p a rrrfl MarHI4 Tor ep ailvrkr. Tep anenru q e cKr,r e ynbrp a3 ByKo B6re
upz6opu kr anilaparrr. Annap urypa VBy-rep anuLr.

39. PaAzoloruqecKafl I{ peHTreHoJlofr4rrecKa.rr repaneBTr.rqecK afl anilaparypa.
Anuaparrr 4nx 6apo reparrr4u.

40. VnilpasnyKoBble xklpypruqecKue annaparbr. Aunaparbr An.rr rasepuofi u
sneKTpoxupyprkrLr' XrapyprzqecKl4e kIHcrpyMeHTbr. Cruznarorqr4e annaparbr.

41. Annaparypa rnfl I4cKyccrBeuuofi BeHrvn.sqzr4 JrerKr{x (ITIBJI). Annaparr1;71BII,
I{x ABe ocHoBHbIe cxeMbl Pas4elvreJlbHa,f, eMKocrb. lleper<lro.raroqzfi
M ex aHI43 M. Zsu ep eu krfl rrpu LIB JL @ynxqz oH arrb Hbre B 03 Mo)KHo crr4 a1111ap aro B
I4BT.

42. B cuouorareJlbHo e o 5opy4 on aHkre. B oupo crr aBroMarrr 3ar\r4vr I4B II.
Auuaparyp a rnfl HapKo3a. lloH.srze aHecre3r4rr, aHaJrbfe3r4r4, HapKo3a.
I4ur atr;!.uo HHrI e cp eA crB a Ant H apKo g a. Ko nr6r{Hr4p o BaHH a.f, aHe cr e3vrfl .
Annaparrr l4Hrarrqqv oHHoro HapKo3a. O 6 ecne.reHze 5es onacHocrr4 rrauzeHTa r4

nepcoHaJla. Mero4bl 14 cpelcrBa KoHTponx rnydzHbr HapKo3a 1{ Mbrrrre.ruofr
penaKcarlr4r4.

43. Anuaparypa I4cKyccrBeHHoro r4 BcrroMorareJrbHoro KpoBoo 6patryuux.
@zsuororI4qecKl{e [peArlocblJrKr4 gKcrpaKoplopaJrbHoro 14 BcrroMorareJlbHoro
xp o n o o 6p arrl e Hr,r{. Has Ha.{ eHr4e r{ co cr aB ailrrap aro B r4 cKyc crB eHHo f o
np o n o o 6p arle HI4.f, I4C II Lr ailrtap aroB B crro M o rarenb Ho ro Kp o B o o Sp auleuzx.

44. Kounlercbl annaparypbl AJIf, BHenoqerrHofo oquqeHr4q KpoBr4. Mero4rr
BHeflor{eqHoro or{ullleHl4.a: cop6qzfl) Ar4aIrvr3, ynrrpa$r4nbrpagr4{, 3aMerrleHrle
rIJIa3MbI. HasHaqeHl{e 14 cocraB alrrapara ((r{cKyccrBeHHa.s iloqKa)), KoHrponr
p e ndr4 M a synxqao Hr4p o B aHr4 fl Ar:|[np ura (( r4 c Kyc crB e HH a_fl rr orr Ka) .
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47.

45' zrunlaHrrrpyeMble LI HapyxHble KapA,ocrr4MynflTopbr, npz6oprr r{ cr{creMbr
KoHrponr zx pa60rlr. crznryn_f,ropbr opfaHoB z rxanefi. llpore:rr.
Texurz'IecKze cpeAcrBa AJI-f, I4HBanr4AoB npr4 rracrr4qHofi z nonsofi
HeloABr4XHOCTr4.

46' KlnHuro-na5oparopHat aHalrvrrvqecKa-rr rexHr{Ka. EuorexnnqeoKr4e cr4creMbr
Anx ta6oparopHoro aHalrvr3a. Crpyrrypa z SyuKrlrrr4 na6oparopHbrx cnyN6.
(Dzsnqecx ue u $uzuKo -xr{Mr{r{ecKr{e ceofi crea 6zo cydcrparoB.

49.

ocuonnrre klcrorlHLrKLr aHaIrI4TZqecKHX MarepI4aJIoB. TexHoJIorI4qecKI,Ie
onepaur4r4 H CXeMbr BbrrroJrHeH vfl vracne Aosakruft n la6oparopHoM Aene.
MeroA rt o [TI4MI43 aI{14 I4 TexHo JIo rr4rr e c Kr4x cxe M ra6 op aropHbrx g Kc rr ep kr Me HTo B.
IrIHS opnraqzouurrfi rroAXoA K aHanr43y BeruecrBa.
flpz6oprr z KoMrIJIeKcbI An-a na6oparopHoro aHarrzaa sa Gase Sz:zuecr<ux z
Q z:zxo-xr4 Mr4rre cKr4x MeroAo B r,r3yqeHr4 x 6uo cy 6crparo B. @zgzqecrze,
Sz:zrco-xrzMl4qe cKr4 e 14 aroMHo - Suszue cKrre MeroAbr.
KoH4yr<roMerpl4rlecKlze npraSopu An.s loAcqera Sopnaenubrx eJreMeHroB KpoBr4.
flpz6opu An-s onpeAeneHl4-s KoHIIeHrp ar\vv reuorno6 uua, pH- r4 r4oHoMe rpufl.
Macc- cneKrpoMerpzx. Xp ouarorpaQrax. onerrpoHHa-q Mr4KpocKorrr4_tr.

Aunaparubre MeroAbI zMMyHoJlofzrrecKr4x r4ccJr e/.oBaHLrfl,; aHanarrkrrrecKa-f,
atrn ap aryp a Anfl. n a 5 op aro pufi c auurap H o -onr{A eMr4o no rr4rr e cKr4x crauqzfi .

14: nr ep zre JrbHbr e up e o 6p a: o B areJrr4 n a6 op aropuo fr TexH r4Kr4.

Texnz'IecKpIe cpeAcrBa A[-s aBToMarr43arJr4LrI4ccJIeAoB a:rruitB KJrzHr4Ko-

A Z af HO crr.rqe cKV x n a6 op aro pr4flx u IIa6 op arop v _rrx c aHZTapHO -
3rIr{AeMI4oJIorvrrecKIzx cranuzfr .

f err'larolofl4qecKl4e KoMrIJIeKcrt " BuoxzMl{qecKrle aBToaHaJrl43aropbl
Aeroxaau43l'IpoBaHHbre clrcreMbr Ans c6opa n o6pa6orKr4 Ar4arHocrra.{ecrcofr
zH$ opuaquz. llpo 6letta c o3raHl4.t aBTo Marr.rqecKo ro upzd opa rnfl aHan1rca
KpoBr4.

52. MeAzrIzncKI4e zn$oprraalllloHHbre rexHonoruu (MIZ[T) z reneu epLrr\vrHa.
OcnoeHlre 3aha'rtkr MI'IT. Mero4rr r4 cpeAcrBa o6ecueq eHzrflznQopvraqzouuofi
I4 nporpauuuofi coBMecrl4Mo crz MeAI4III{HcKr4x rrpo rp aMMHbrx npoAyKToB.
Zurerpaq vfl pa3nLrqnrrx APM B eAr4Hyro znsopuarlr4oHHyro cr4 creMy. Mero4rr
KOMIIJIeKCHOfO LICITOJIb3OBaHVIL npu6opon, r43Mepr4TeJrbHbrx crrcTeM uMLIT.

53. Teleue4zIII4HcKuIe czcreMbl. TererouvryHr4Karlr4o HHafl cerb 
- zHTerpardr4.rr

p ecyp c o B orerrecrB eHHbrx r4 Me)KAyHapoAHbrx S ou4on
TeJIeKoMMyHIzKaIIhoHHbrx crrcreM. TexHolorv.fl ilpeAcraBJreHrrr MeAr4rlr4Hcr<ofi
z H $ op na a rJkru l\nfl yAane HHo ro Ko Hcynbrr4p o B aHzq. KnzH Lrqe cKafl 6 aza rtt fl.
orJIoN(eHHbIXTerreMeArlrlr4HcKl,rxKoHcyttslauuit.

48.

50.

51.
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5 4' Me4zqzncKa-' p o 6 ororexHl4 Ka Lr reJreMeAr4 r{r4 HcKr'e TexHo Jro rr,r 14.

Teleue4zIII'IHa IuI MeAI'IIII4HcKaI rroMorrlb B AoMarrrHrlx ycJroBlrxx. Cucreuy
yAaneHHOfO MOHI4TOpI4H|a cocroflHr{.rr 3AopoBb,a mo4efi r4 oKul3aHr4l ercrpeHHofr
MeAr{rIr4 Hcnofi rroMorur{.
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