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AHH O T ATIIUI Ar4 C rlr4fr JItrrHbr

<Ilpu6opbr, crrcreMF,r r,r n3Aer uq MeAI{IIr{HcKoro Ha 3HarreHuq>>

I-{enr ilpenoAaBaHr4s. Ar,rcqunnr4Hbr SopvrrapoBaHl{e upoQeccuoHaJlbHblx

rcorrluereuqzfr 4.nfl uocre4yrorqefr Ae-arenbHocrl4 BbITIycKHI{Ka acll4paHrypbl B

odlacru 6vrorexsuqecKr4x cr{creM H TexHoJlorvfi. @opnrupyeMble npoSeccraoHaJlb-

Hbre KoMfreTeHrIr4H Ha[paBneHbr Ha HayqHo-uccneAoBarenbcKyro u ilpeloAaBaTenb-

cKyro Br4Abr AeqrelbHocrLr BbrrrycKHI{Ka acrvrpa]trrTypl'I. B ilpoqecce v3yqe[vrfl.

nr4cr\unnr4Hbr aclupaHTbr nonyqaror neoSxoAI4MbIe 3HaHI4-f, u $oprvrzpylor yv'eHlz.fl',

HarrpaBneHHbre Ha paspaSorry, [por43BoAcrBo, oScnyxuBaHrle vr oKcrlnyarallI4ro

BbIcoKo -TexHoJIofr4r{HbIX upra6opon, cr{creM v v3Aenvft Atts AI4arHocrvrKV, re.c.eHnfl,

ueAur<o-SrroJlorrrrrecKrrx v ccJreAoB auuit, MeArrIII4Hcr<ofr pea6uttu"ta:!;z'kr.

SUBJECT SUMMARY

dQUIPMENT, SYSTEMS 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.



IIEJTT{ r4 3AAArrr4 Ar4cur4rrJrr4Hbr

I-{enr nperroAaBalnr4fl. Ar{cqunnr.rHbr QopnlupoBaHlle upoQeccr,roHaJlbublx

KoMrrereHqwfi. 1lx ilocneAyroqefi 4exreJlbHocrl4 BbIrIycKHIrKa acrll4paHrypbl s o6-

raeru 5uorexnuqecKl4x cl4creM I4 TexHoJlorufr .

1. Izleyueur4e HayqHbrx ocHoB cr4HTe3a kr ananvr3a 6zorexHl4qecKux crlcreM Me-

Ar4rII4HcKoro Ha3Harr enLrfl, MeroAoB npoBeAeHl{t MeAl4Ko-6zoloruqecKl{x vccneAoBa-

uvrit., oSpa6orr<u V alnalI:a3a 6uorvreAuqI,IHcKIIX cI4rHaJIoB kI AaHHIIX.

2. @opuzpoBaHrre upoSeccvoHaJrbHbrx HaBbrKoB paspa6orrcra npzSopoB, cI'Ic-

TeM r{ uz4:eluit MeAr4rIHHcKoro Ha3HarreHr4.fl, MeroAoB I4HcrpyMeHTanbHbIX I{ccJIeAo-

r,aunfi. U OIIeHKI4 XapaKTepI4CTI4K CI,ICTeM OpraHIa3Ma r{efioBeKa.

3. OceoeHrre 3HaHufi uo [pr4Hrlr4naM ilocrpoeHl4{ upra6opon, cl4creM I4 KoM-

frJreKcoB AJr-s perueH],1rfl 3AAa:c',qI4a|HOCTI4KI4, JIer{eHU{, IIpoBeAeHVIfl' pa3nuqHblx BI4IOB

MeAr,rqrrHcKrrx uccJreAoB alnuil, oSpaSomv kr alalrvsa 6vroN[eAI,IIII4HcKofr nnQopMa-

WV, ocBoeHue yuenrafr ilo npI4MeHeHI4ro lonyr{eHHblx Teoperl4r{ecKllx zuaHuit s

flpaKTurrecrofi AerreJrbHocrr4 n o6racru paspaSorKvr Lr r4crlorlb3oBatr4fl Sraorexnu'Ie-

CKI4X CI{CTEM.

flepeuenr KoMrrereHqufi, n QopruzpoBanzrv Koropblx yqacrByer ALIcULI[Irr4Ha,

npr,rBeAeH B MarpI4IIe KoMrrereHul4fi' rlpl4naraeuofi rc OO[.

Hacro-fl11la-f, nporpaMMa cocraBJreHa Ha ocHoBe <llporpauMbr KaHAI4AarcKI4x

3K3aMeHoB rro r4crop:apr v Srairoco$vrkr lnayKvt, r4HocrpaHHoMy t3blKy vr cnerJr4anbHbrM

Ar4crlr4nnr4HaM)), yrBepxAennofr npr4Ka3oM Mrauo6pnayKl4 Poccrau or 8 oKr.s6pn 2007

r. Ns274 (:apenacrpvpoBaH Munrocrou Poccuu 19 or<rr5ps.2007 r., perl4crpalll4oH-

HrIft J{s 10363).



MECTOAI4CIII4IIJII4HbIBCTPyKTyPEooII

Ar,rcqUnnraUa <IIpU6opn, cI4cTeMbI LI v3nenns' MeAIIIIIIHCKOTO Ha3HarIeHI4q))

OTHOCT4TC_fl K Bap[aTr4BHOfi rracTvl oo[. ,.{r'rcqranru4na l1Bylq.aeTcfl' Ha ocHoBe paHee

ocBoeHHbIX AI4CIIZIIIUH yr{eoHofo rIJIaHa:

1. <MarevraTr{rrecKoe MoAenr4poBaHl{e 6UonoruqecKl4x llpoqeccoB I4 CIICTeM));

2 . <<Merp o [o f r{qe c KyriT. a1an r43 HayrIHbIX I{C CleAo B aHl4fi ) ;

3 . <Hayuno-opraHl43all[oHHafl rIpaKrI4Ka))

ta o6ecne-{LrBaer rroAroroBKy Bbrrrycrurofi nayrnofi KBanl4$I4Kaquounoft paSoru

(4raccepraquu).



C OAE PTTAHITE TIICWIIJII4HbI

Bee4enue (1 arca4eru. uac).

Co4epNaHI{e, rleJrb I4 3Har{eHI4e Ar4cIII{nJrrIHbr B rloAforoBKe acrII4paHToB, ee

cB.rr3b c ApyrraMr4 Ar4curr[rrkrHaMkr 14 noArorosrcofi Kalrkr1arcrofr Al4ccepraqzu. 06-

rqa{ Knaccusurcaqzq peuaeMbrx 3aAarr. Pom AI4cIIunnI4HbI B $opuupoBaHl4l4 npo-

SecczouaJrbHblx r<oltnereuqnfr .

Teua 1. HayuHbre ocHoBbr aHaJrr{3a r{ cunrega 6uorexHrlqecKux cllcreM.

(22 arcaaern. uaca).

BuoloruqecKue cr{creMr,r rcarc o6reKT I,IccJreAoBaHuq. CucrelrHrrfi noAxoA

K r43yrreHzro o6reKToB xraeofi r4 Hemr.IBofi upupo4rr. OyHKur{oHanbHble c?IcreMbl

opraHI43Mau oco6eHHoarr4 r4x KaK o6rer<ros ue4urco-Sl4oJlorlrrlecKr{x I4ccJIeAoBanufi.

IlpoSnenlu aHarrur3a u cr4HTe3a SraorexnraqecKl4x cl4creM. O6qr,re ceofictna,

rIpI4HIII4IIbr cIrHTe3a vr r<naccu$raKar\Lrfl. 6IaorexnnqecKl,Ix cl4creM. Zcro'rHI,IKu vl

flpoucxoxAeHrre 6uororz.recKr4x cr4rH€uloB KaK nocurelefi un$opnraqrzra o

cocroqHzrr opraHrzsN{a. Tzubr rr cpeAcrBa ynpaBlreHvrfl. cocrotHrleM opraHrr3Ma.

Teoplln 6uorexunqecKr.rx cr{creM. Onpe4eneuux, cuoitcrea 5zorexHllqecKl{x

cr4creM. Cracrenlur,rfr [oAXoA npu coilprrirteHl4lz oJreMeHToB xusofi vr nexzsofr

nprrpoAbr. Oco6eHHocrr{ 6zolorvqecKLrx cvcreM ynpaBneHI4.a. BIaonuI'IecKue

nprrHrlunbr ctr{'re3a 6raorexuuqecKr{x crrcreM. Knaccu$vrKar\vrfl. SuorexnuqecKl4x

cr{creM [o rrx qelenofr Synr<qrzra. BuorexunqecKl,Ie r{3MepI{TeJIbHo-BbItII4cJIrITeJIbHbIe

cI4CTeMbI MeAI4rIr{HCKO|O Ha3HarIeHAs, MOHvlTOpHbIe I4 CKpI4HI4H| CI{CTeMbI, CI4CTeMbI

re-{e6Ho-TepalleBTl4trecKofo Ha3naqeHnfl; clzcreMbl BpeMeHHoro Ll AJII4TeJIbHoro

3aMeu1eHru $ynnqufr, xur,oro opraHnsv,a; 6llorexnvqecKl4e cl4creMbl ynpaBneHufl

co cro.sHl4eM 14 rIoBeAeHI4eM X{I4BOTO Opf aHr{3M4.

MeroAsr Ar{arHocrrrrrecKrrx uccJreAoBasuil. rr lr3MeplrreJrbHble upeo6paro-

BareJrl,r. Xapar<repvrarvrKa 6uororz.IecKl4x cl4creM 14 crrcreMbl MeroAoB AZafHocrI4-
qecKr4x r{ccneAoBauvrft; ponb r,r3MepeHl{t B MeArlro-Suoloru'Iecxofi npaKTrrKe; r4c-

T9qHI4KI4 flofperxHocrefr; MeroIHLIecKI{e nofperuHocru; MeroAbI AHarHocrI4r{ecKHX

r4ccneAoBanufr; [accr4BHbre MeroAbr; llccneAoBaHvre MexaHI4qecKI4x upo.anleuzfr,

gneKTpl4r{ecKl4x csoficre opraHr43MoB I,I rrauefi, Suoeler<rpuqecKl4x rIoreHIII4anoB;

MeroAbr perr{crpaqzr{ MarHrrrHbrx uoreft, [3yqaeMbrx SuooSbeKToM; Soroiuerpraue-

cKr4e MeToAbr r{ccJreAoBaHvrfl.; I4ccneAoBaHI4e IIpOqeCCOB TeIIJIOIIpOAyKIIIII4 II TeIIJIO-

oSueua; aKTr4BHbre MeroAbI I{ccneAoBanr4fl: SnolorzqecKa.fi rrHTpocKoru.f,, u3Mepe-

Hr4e pacxo1a u o6rensoft cKopocrr4 KpoBoroKa; MeroAbI Qynr<quoHaJIbHbIX I,IccJIe-

Sovavuit; a*arvrkrrrecKr4e I4ccneAoB an:afl; Slzerar<o-uexaHl,ruecr<rae, Srasl4Ko-xuMl4r{e-

cKI{e z aroMHo-6usz'{ecKlle MeroAbI rIccJIe [oBaHurfl'



I4slreprarerlbHble upeo6pa:oBareJIrI MeAI4rrI,IHe. Polr BTITTflHT4E

xapaKreprrerr4K r43Mepr4reJrbHbrx upeo6pa:osarerefr (I4lI) v srleKrpoAoB (3) Ha

ue.lur<o-6r4oJrorraarecKrre uccJreAoBaHvrfl,; gneKTpoAbr 14 3neKTpoAHbIe cHcreMbI

perr4crpalllll4 Sraolorerull4anoB; I4n Anfl pefI4cTpaIII4I4 rIpO{BneHI4?I

xr43HeAe{TeJrbHocrr{ opraHr43Ma. Corracos aH:ae [epBur{HbIX I4n kr 3 c

TCXHUIIECKI4MI4 CPEACTBAMI4 PE|I4CTPAIIUU 14 I43MEPEHI{fl; OCHOBHbIE METPONOfI{IIECKI4E

xapaKrepucrurcvl,J.lL

Tema Nb 2. Ilpeo6pa3oBaHrre vre4rlrco-6l{oJrortlqecrcofi uH{opnraquu

u o[.prMr{3aur.6r rueAurco-fir{oJrorrrrlecKrrx uccJreAoBaHufr. (28 araaelr. uaca).

Me1o4r,r o6pa6o'rrcu 6uome4urlrrHcKl{x cl{rrlaJroB v AaHHbIx.

Knaccu$r,rKar\krfl, rlcrorlHprKrr 14 xapaKTepvcrr4Ktr crrrHaJloB vr AaHHbIX' O6rua.r

xapaKTepvIaT]/IKa 14 MOAenr4 SKCnepr4MeHTaJIbHbIX AaHHbIX I4 CI4|HaJIOB' qr{CJIOBbIX

Maccr{BoB, usodpaxenufi. O6paSorr<a u alaIrv3 cI4rHaJIoB. Aunlury4nlrfr 14

qacrorsrrfr a1anv3; Koppenqquouurrfi vr cneKTpanruHfr aKaIrvr3 cI'IrHaJIoB'

BpeueHurre p.flAbr 14 Teopr4-rr MapKoBcKI4x rleuefi. Aualzg qrrcJIoBbIX AaHHbIX:

feoMerprrqecKal MoAeJIb AaHH6IX; BbIAeJIeHI{e oAHopoAHbIX rpyrrn AaHHIIX' 3agauu

ra4eurzSraKaUl,Il4 vI pacno3HaBaHzfl. oSpasa. CtatucruqecKlle MeToAbI aHanv\3a

AaHHbrx. I{euaparvrerpurrecKue MeroAbr aHaIrkr3a. KnaccuQr4KarJvrfl' MHoroMepHbIX

uaSruoAenrafi: MeroAbI IIocTpoeHI4fl pa3AeJIxrcqI4X $ynrcqufr B 3anaqax

rnaccuQzKar\w; MeroAbr rrccneAoBanvrfl. B3aI4Mo3aBI4cI{MocrI4 MHoroMepHbIX

AaHH6IX; MeToAbI cHI4)KeHI4-a pa3MepHocTl4 IIpocTpaHcTBa onucauuit; nu6op

aJrbrepHarrB rrpr4 aHanu3e AaHHbrx znsopnlaqran. ocnoeH AlnaITlzsA

duolreAurlr4HcKr4x uao6paxeuzfi: TrrrIbI uso6paxeurafi vr cuocoSrr vrx oilLrcaH]1'flJ

MeroAbr npeABapr,rrelrnofi o6paSorr<ra; sranrrpaqrax; anfopl4rMbl I43MepeHI4-S

napaMerpoB u:oSpaxeuuir; r4HrepaKrI,tsHrtfi pexl{M odpaSorrcn nso6paxeurafr'

Br,I.{ucrureJlbHble cr4creMbr anankr3a AaHHIIX; raHrepSefrcbl I43MepI4TenbHbIX cl4creM

14 KoMnJIeKcoB; rIpI4HIII,Ilbr nocrpo elnfl, cl4creM oro5paxenux uHQopMaIII4I4'

Meroa6r v crrcreMbr ourr{Mr{3arluu cJro}Klrblx o6rercros B MeAIrKo-

6uoloru.recKr{x uccJreAoBaHrrflx. OcoSennocrl4 oSpaSou<ra rauSopvraquu v

trpvrHflTvrr peureuzfi qeJroBeKonr. llpo6neMbr orrrrrvrn3ar\r4vr ueAlaxo-Suororl4qecKl{x

uccJre.rloBalruit. CloNnrre cucreMbr. 3al;a,ru cucreMHoro aHaIrv3a' llpuuqunlt

caMoopfa1u3arr4vr. Opraura:arlr4rr oKcnepI4MeHTa. aHalrrr3 u o1pa6orKa pe3yJrbraroB'

MareuaruqecKr4 MoAenr4 rrpoqe cco B r{ cr{creu. Ournv alrbnafl' Sranrrp aqz-s Cucrel{br

tr cerb MaccoBoro odcnyxr4Balarfl.. llpurna4Hble 3aAar{v vccneToBaHr4fl' onepaqufi:

p acnp eAe JIeHLIe p ecyp c o B, yIIp aBn e HI4e 3arIac aM, 3 aA arla ylopqA o.uI4BaH:as" MeroAu

MoAenr,rpoBaHL4fl HenpepbrBHbrx cr{cTeM. (DOpuupoBaHI4e MaTeMaTI4r{ecKOfo

o\ucaHr4fl. llpraueueHr4e MeroAoB MoAenI4poBaHVs. B MeAI4III4HcKI4X l4ccneAoBaHkrflxvr

npr4 npoeKTr4poBaHr{r4 MeArrrlr4HcKofi TeXHI4KI4. cUerrpalbHoe npeAcraBJIeHI4e

I



AaHHbrx. llapannenbHbre cucreMbr r4 anropl4rurr oSpa6orrra AaHHbIX. Zccle4on aHvre

vt paspa6orrca MeToAoB, cI,IcTeM 14 KoMIIneKcoB Anfl vl3y.{eHr4fl MOXaHI'I3MOB

$yur<qraonvpoBaarus. cJroxHbrx ueAraro-6I4orIorI'IqecKI,IX o6rer<ron' OIIOHKI4

cocToflHr,rq v [pofHo3r4poBaHr4fl r4x rroBeAeHH{, a TaKx(e ylpaBneHl4q vrMr4 Ha

pa3nr4r{Hblx ypoBHqx opfaHl{3alluu: KJIeTOqHOM, OpfaHHoM, OpfaHI43MeHHOM LI

nonynsquoHHoM, BKJrrOqaroruux: 14MrrTaIII4OHHbIe MOAeJIU [pOqeccoB cI4CTeM,

Kpr4Teprrr4 orleHKrr kr rrporHo3l,IpoBaHl4s cocro.flHl4t oSter<ta, ranSoprvralll4oHHo-

aHaJll4Tr{rrecKr4e Sasu AaHHbIX, rroAcllcreMbl rrpvHflTr4fl peureHufi v nrtpaSorru

orrrr{ManbHblx ynp aBn.urcrqux nos.4efr creufr .

Me.rponorrrfl, craHAaprrr3arlrlrfl tr cepruQnKaIII{fl. HaqzonalbEafl' I4 MeN(Ay-

HapoAHa-s Merponorux.Vlctopr4r{ecKkre ocHoBbI pasBtrrvrfl. Merponorr'ru. MerpvqecKa-f,

KoHBeHrIu.s, 3aKoHoAareJrbHa-fl Merpororu-s. OSecue'reHl4e eAI4HcrBa I43MepeYuit' vr

AocroBepHocrb pe3ynbraroB r43Mepenrafr. HaquonaJlbHafl u uoSalbloafl cl4creMa I43-

nrepeurafi. flonepra cpeAcrB r43MepeHr,rit vretrut\uHcKofo Ha3HarIeHVfl' vr varbrraHr4fl c

rlenbro yrBepxqe1zrfl. ux rurra. Crau4aprr43arpvrfl., eAI4HcrBo ltsuepeuufi u oIIeHKa

cooTBeTcTrrvrfl. - ocHoBa KarIecTBa IIpOAyKIII'IU' flpoqeccoB I4 ycnyf'

Hauuosa 1rbHafl. r4 MelqyHapoAHafl craHAaprv3ar\krfl. IzlcropuuecKr{e ocHoBbI

pa3Bkrrvrfl, craHAaprv3ar\krLr ra cepruSr4Kar\rrr4. OcuosHtre flonox(eHl4fl rocyAapcrBeH-

uofi cvcreMbr craHAaprrr3arlnz |OCT; :aay-u:e'afl,6uza crasAaprI43aIII4I'I; onpeAeJIeHHe

orrrr4MarrbHoro ypoBHf yurasrar<aqrara V cTaHAaprV3aI\wI; IocyAapcrnesnrrfr KoH-

Tponb r4 HaA3op ga co6ruoAeHr{eM Tpe6oBaHufr rocyAapcTBeHHLIX CTaHAapron. oc-

HoBHbre uenu r4 odT,eKTbr ceprr4qvrKar\4tr; TepMI4HbI 14 orlpeAeJre:Hii1'fl' n oSlacrn cep-

MEHTbI II UX CI{CTEMbI.

4enr. uaca).

Auuaparypa AJIfl

crprrrecKa-f, annaparypa.

rusr,rraqu1a; KarrecrBo rrpoAyKrlr{u vr 3an\krra norpe6ure[s; cxeMbl 14 cl{creMbl cep-

rra6zraqur4 MeArarlr{HcKr4x us1errufi; ycnoBl4fl ocyqecrB lrelnLrfl ceprra$rarar\krr4.

Tevra Jrfs 3. MeAuquucKoe o6opy4onannq upu6opur arraparbr' ulrcrpy-

AHarus cocToqHrrfl r{ [epcrreKTrrB[,r pa3BI{TUn. (56 ara-

{yu rcqrao n al r H o fi Ar{ a f Ho cTr{ Kr{. 3ner<rponHa-f, , .{I{afHo -

AsroHoNaHbIe .{I{arHocTI4rIecKI4e KoMIIJIeKcbI. I'I:uepurelr-

Hbre llpeoSpasonareJll4, AaTrlrarz, SyuKIII4oHaJIbHbIe y3IIbI, ycrpoficTBa ynpaBlIelJvlfl',

ycrpofi crna oroSpax(eHrr.f, znQoplraqzu'

flpuSoprr, ycrpoficrBa Anfl perrrcrpar\r4kr v aHaIrpr3a 6uonorerull4anoB cepAer{-

Ho-cocyA ucrofi. clrcreMbr. Kolrnrer<c nprasopoB AJI-a oneKTpoKapAl4orpab^^, Souo-

KapAr{orp afiuu, peorpa$ur4 r4 BeKropKapAr{orpaSrara. Vura$zr<arr4fl' vr craHAaprlr3a-

rlr4-rl On eMeHTo B Ko MIIJI9Kc a. CuCre u bI oTB eA e sufr' 5uo cI4rH aJI o B'

llpuSoprr Anfl rzr3MepeHr4f, 3neKTpv.recKofi aKTI4BHocrI4 Mo3ra' llapavrerprt

crrrHaJloB, cI{cTeMbI oTBeAeuI,tfi, uero.qg odpaSoryu cI4fHaJIoB' .{raarHocTl4r{ecKl4e

BO3MOx(HOCTI4.
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llpu6oprr Anq r,r3MepeHr4.rr oneKrpuarecrofr aKrI{BHocrI{ MbIIuq. llpra6opbl Ant

aBToMarr,r3ar\rrv aHarrkr3a 6zoererrpr4qecKl4x rlpoueccon. fpaQraqecKl,Ie MeroAbI Ko-

Jrr4qecrBenuofr orIeHKr4 rrapaMe'rpos SuosreKTpl4rlecKlrx rrpoqeccoB. llpra6opll Anf,

z3MepeHrl.f, HeoJreKrpr4rrecKr4x rrapaMerpoB opraHl43Ma. llpra6opbl Anq 6uoreleuer-

pLrkI.

llprz6opu An-rr r43MepeHrr enyronofi aKrlrBHocrra" llprzSopbl Anfl I43MepeHI4t

KpoBeHarroJrHeHr4r, AaBneHr4r r{ cKopocTl4 KpoBoTOKa nynbca I4 aKycTI{qecKI'IX Ixy-

Iron, AnroMarrr3arlux o6pa6orKr4 vr aHalrur3a LrcMepfleMbIX napaMerpoB An-[ olepa-

TrrBHoro KoHTponr c pAeqHofi 4exrelrHocrl,L Paspa6orKa MeroAoB Ir3MepeHvrfl 3TI4x

rrapaMeTpoB B SKCTpeMaJIbHbIX yCnoBUqX.

llusopnraqlroHHbre cr{creMbr oneparllBHoro npaue6noro KoHTpo[.f,.

flpuueueHr4e crrcreM r4HTeHcr4BHoro ua5nro4e:':rvs. Ha6nroAeHl4e 3a rlapaMerpaMl4

Ibrxalzrfl., 3a aprepvaJrbHbrM AaBJreHr{eM, rlapaMerpaMl4 cepAeqHofi. gentenbHocrl4,

reMneparypofi rena. Aualug ranSopnaallzl{ B cl4creMax'

llpu6opu Artr Anr4TenbHoro uaSlroAeHn-rr 3a r{N(eJlo6olumruz. llpurpoBar-

Har. v rleHTpanz3oBaHHar cr4creMbr. Oco6eHsocrll oneKTpoAoB anlaparypbl [nv-
TeJIbHOfO KOHTpOJI'.

llpnSopu An.rr r43Mepenvrfl MeAneHHo r,r3MeHtroql4xct npoqeccoB opraHl43Ma'

tr4svrepenvre Ha rroBepxHocrrr reJra SraonoresIII4aJIoB, reHepl{pyeMblx BHyrpeHHI4MI4

opfallaMu. 
-

AsroN4arr43l{poBaHHble crrcreMbl TexHI4r{ecKI4x cpeAcrB Anq MaccoBbIX oocJre-

4o nauufr 14 Alu'ailaHc epl{3 allur4 rraaelreHvrfl"

Vnrrpa:nyKoBar annaparypa. Pa:peruaroulaa cuoco5nocrr upn6opon [nfl
ynbrpa3Byr<onofi Ar{arHocrrar<2. IIyu4 rroBblrue:uuit ran$opnaalllloHHocrl4 ynbrpa3By-

KoBbrx upraSopon. YnupasByKoBbre npu6optr Ha ocHoBe I,IMrlyrlbcsofi nenpeprtnuofi

oAHorracrornofi r4 AByxqacrorsofi exorpa$rara. llprasopbl peHrreuo-V3 rovrorpaQrau.

OsranrvrororrlrrecKa.rr annaparypa. flpu6opn An.s crIeKrpo3oHaJIbHbIX rIccJIe-

gosauuit vr Sororpa$yrpoBaHvrs. KounreKcHoe ocHaqeHl{e o$ralrvroJlorl4rlecKlrx

yrlp exAeHufi rexuraqecKl4Mll cpeACTB aMI4.

Tereer4gzoHHaq, nuspar<paclafl. 14 na3ep:nafl, MeAI4IIT{HcKat rexHura. MeroAbI I4

TexHVKa r<runrz.recrcofi TepMorpab^ . Slerrponuar MIlKpocKonI4s. Texnr4'{ecKaq

cr4creMa r4ccJreAoB a:anfl. crreKTpo3oHaJrbHbrMl4 I43nyrIeHI4flMu. fonorpa$I4rlecKrle

npuSoprr. Cucreuu Ar4craHrlr4oHHoro KoHrp ont, upnS oprr rennoBl{A elF'prfl"

firxarelbHafl. arnaparypa. llpraSoprr [nfl $ynrqzosalruofr ArlarHocrl{Krr

Jr e rKI4x. Mer o4ut<I{ I4 cn o JIb3 o B aHl{fl Synr<quu 4brxaravrfl'.

PaAzougororrHar anlaparypa. QvrsuqecKr{e z 6raolorr{qecKrre ocHoBbI [pr{Me-

HeHu_tr voqkrsr4pyrotrlr4x r{3nyrreHr,rfr e ue4vIIIlHe. MeroArr rrpl4MeHeHvrfl. paALroaKTr{B-

Hbrx r,r3ororroB 1.nfl. AvrarHocrr4qecKr4x r{ccile4ouauuit. Xaparrepl4crl4Kll paALIoaKTZB-

Hbrx r43nyqenufi. flpoxox2qeHr4e r4oHr43l4pyro[Il4x l43nyr{eHl4fi uepes BeulecrBo' Me-
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ToAbr pefr{crparlr4rr Lronn3trpyrcqr4x r43nyrleHl4it'. uottuzalll4oHHble, cIII4HTHnn.f,III{oH-

nrre, $oroxr4Mr,rqecrue. Pa4uoMerpbr. ,.{osravrerpr4fl proHLr3l,Ipyrcql4x u:lyveuufr.

PanuoAuarHocrlrrrecKr{e upr,r6opu 1.nfl. [vrHaMI4rIecKrIX uccne.{oBauuit.llpu6o-

pbr Anf, crarvrcrvr.recxofi Brr3yanr43arryrv\ npz6opu Anfl. AurHalluqecxofr BI,I3yaJII43a-

uI4I4, cr{erqvrKr aKTI4BHocrI4 6l4onorr4r{ecKl4x npo6, BcrloMofareJlbHble npz6oprr.

PenrreuoBcKaq anflaparypa. Cocran: nl4Taloque ycrpoficrna, [pueMHrIKI{,

npeo6pa:oBarerru ra:o6paNeHvrfl.vrycr4nrurrenz. Cracreubl Anq peHTreHocKorII4Ir, peHT-

renorpa$uz. llepcrreKrul BbI pa3Brrprfl'

SH4ocrotr4rrecKa.fl anlaparypa. llpranreHeHl4e ocHoBHbIX BI4AoB 3HAocKonoB

[ntr r4ccneAoBaHl4rl opfaHoB nl4llleBaprareruuofi cl4creMbl, 6ponxon, Nlo'Ienoroeofr

cr4c.[eMbr, yx&, ropJla, Hoca. Su4ocrconrt onrrlrlecKue. Boloronnrte cBeroBoAbl.

fz6r<ue oH.trocKonbl c BoJIoKonHofr onrvrofi.
Ourzqecr<ue npra6opbr lr upu6opu Anfl, AVatHocrI4KI4 3pl,ITenbHoro anrrapara.

flprz6opu Anq HccneAoBa:aprfl. rrra3Horo ;.-uavr cpeA fJla3a, An-f, noA6opa oqKoB. llyrz
MexaHr{3ar\r4r4 14 aBToMarlr3ar\r4Lr rrccJleAoBa:nui.t npz no4Sope oqKos. MeAzIIrrHcKr{e

Mr{KpocKorrbr rr nyflbr. Alnaparypa p'nfl, perucrparJvrvr Alzr'aMl4qecKrrx xapaKTepvc'trrK

cTepeocKolluqecKofo 3peHl4-s.

Auuaparypa AJrfl .rreqe6nux qenefi, 3aMeuIeHI{r BpeMeHHo I{ IlocroflHHo

yTpaqeHIIr,Ix {yHItIInfi opraHoB kr cI{cTeM. Annaparypa Arq Tepa[nu.

KnaccraSrzKaIIHtI rlo 4eficrnyrouleMy Susuuecrconly $arropy. Auuaparypa 4.nfl

SneKTpo-, cBeTo-, BoAo-, TeIIJIOJIeT{eP'Vlg., aSpo3onbTepafIklvl, MeXaHOTepAilW.

Aulaparu Anq reparll4l4 rrocro-rrHHblM ToKoM rI ToKaMI,I HI43KIrx qacror.

BrrcoroqacrorHbre anlaparbr Am repanl4l4. Oco6euuocrr{ annaparoB pa3nuq-

Horo Ha3HarreHzx. Aunaparbr Arrs ner{eHl4-{ /l],1raAr4HaMIurIecKVMu roKaMI4. Aunapary-

pa [nfl. MafHr4rorepa\!rr4. TepauenuaqecKr4e ynbrpa3ByKoBble npz6oprr I4 arlrraparbl.

Anuaparypa YBrl-repanr4r{. ,{oeuuerprax upra VBr{-repanlnvl CBr{ Ao3uMerpl4-fl'

Annaparypa aopo3onbrepanuu. IIazepHble ycraHoBKz /.nfl. Teparrvrv. Pa4nolorrzve-

cKafl. v peHTreHororr4trecKa-s repaneBTur{ecKat anlaparypa. Annaparbl Anfl 6apore-

pa1;1vvr. Kanrepu rrauep5apz.recKofr oKcI4reHaIIuu. Aunaparbl An-s cBeroJlelleHl4-fl I{

TerrnoJleqeHvrfl. Bo4oleue6urte ycraHoBKra. Peanranla\vroHHafl, TexHrrKa. BrrcoKo'Iac-

rorHarr eneK'rpoxr4pyprr4.s. Oco6ensocrl4 ?neKTpoxzpyprl4qecK[x annaparon' Tpe-

Sonauus K reHeparopaM. Polr Ar4arHocrl4r{ecKl4x npuSopon, IIoAKJIIoT{eHHIIX coBMe-

crHo c oneKTpoxr4pyprr,rqecKnM arrilaparoM K Teny [auI4eHTa e oSecueqeHm 6eso-

rracHocrr,r [arlr4eHTa. Vnrrpa3ByKoBble xl4pyprl4rrecKl4e annaparbr. Anuaparbl An.f,

la:epuofi rr oJreKTpoxr4pyprr4u. XrapyprlrrrecKrle I4HcrpyMenrtr. CuI,IBaIo[]I4e anra-

parbl.

Annaparypa Anf, r,rcKyccrBeuuoft BeHrvrnflr\r4r4 JIerKI4x (I,IBn). Annaparur

I4B|1, r4x ABe ocHoBHbre cxeMbr. Pa3AerIareJlbHat eMKocrb. lleper<lro'IalolUufi Mexa-

H r43 M. Irlsru ep eu vfl. npv I4B JI. (Dyurqrao H aJIbHbI e B o 3 Mo ntHo crl4 arn ap aro e I4B JI.
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B cnouorarelrbHo e o6 opy4o n alvre. B onp o cu aBroMarl4 3a\r4!r I4B II. Auuap a-

Typa Anfl HapKosa. llou flTvre aHecre3r4r4, aHaJlbre3vrr4, HapKosa. WuraJIf,III4oHHbIe, Me-

Ar{Ko-MeHTO3Hbre r{ Apyrlre cpeAcrBa Ans HapKosa. Kox,I6uuuponauHafl. anecre3l4.a.

Aunapa6r r4Htanflr\voHHoro HapKo3a. O6ecue.reHze 6esouacHocrl4 naUI{eHTa I{ [ep-

coHaJra. Mero4u rr cpeAcrBa KoHTpoJrx uy6uubl HapKo3a pI MbIIrIe'IHofr penaKcaIII4I'I.

Aunaparypa r4cKyccrBeHHofo Lr BcrroMofaTeJrbHofo

Ou:uolorI4!IecKI{e rrpgAIIocbInKII 3KcTpaKopnopanbHoro kI

KpoBooopalIeHI4s.

rponoo6parrleHl4-f,. HasHaqeHl4e vI cocTaB aII[apaToB

BCIIOMOTATEJIbHOfO

I,ICKyCCTBeHHOfO

r<ponoo6parqeHr4fl L4CIIv ailrraparoB BcrloMorareJlbHoro KpoBooOpaIrIeHI4-[.

Kounler<cbr annaparypbr Ar-f, BHerroqeqHoro orrl4qeHl4r KpoBI4. Mero4rr nue-

rroqerlHoro or{r4[IeHur: cop6qvfl, [varv3, yJlbrpaQulrrpaql4f, 3aMeIqeHI4e fIJIa3MbI.

Ha^:naqenvre vr cocraB aililapara ((r4cKyccrBeHHa-f, rloqKa). Tuurr ueu6pauHblx Mac-

cooSnreuurrKoB. Cucreurr c r4HIvrBVAyanbHbrM r{ TIeHTpaJII{3oBaHHbIM rIpI4roroBIIe-

HrreM nvranv3r4pyroqero pacrBopa. Konrporb pexfl4Ma Synr<qzoHI'IpoBaHI'Ifl' ailnaputa

( I4CKyCCTBeHHa.fl rroqKa)).

I,IuulanrupyeMbre r4 Hapyx(Hbre KapArlocrl4Mynf,Topbl, npraSoprr 14 cr{creMbl

KoHTponfl ux paSorrr. CrunryntrTopbr opraHoB r,r rr<anefi. llporesrt' Texnu'IecKI'Ie

cpeAc.rBa [rrfl uHBanr4AoB ilpu qacru.rHofi lI uolnofi HerIoABrr]KHocrIr'

Klusllro-la6oparopHar a*arl4TvrqecKafl TexHrrKa. EraorexullqecKl4e crlcreMbl

4rr ra6oparopHoro aHaJrr43a. Crpyrrypa v Synr<qrar,r naSoparopHblx cnyx6. c)ugn-

qecKr4e Lr Sr,rsur<o-xr4Mr{qeoKr4e cnofrcrsa Sraocy6crparoB. Ocnosurre I4cror{HI4KI4

alf,aJrvrv!lecKlrx Marepl4anoB. TexHoJIOfI4rIeCKIre Onepallvrr4 v cxeMbl BbITIOJIHeHVTfl r4C-

cneAoBaHuit s laSoparopHoM Aene. Mero4u orrrr{MI,I3aIII4I{ TexHororl4rlecKl4x cxeM

laSoparopHbrx oKcnepr{MeHToB. I,InSopnnaquonnrrfi noAXoA K aHaJII43y BelrlecrBa.

CnocoSrt 3alIucvr cTpyKTyprr nu$opMaIII4oHHux upeo5pa3oBaHl4fi eeqecrsa 6uo-

npoSrr B npoqecce ero r4ccneAoBaHnfl. Crpyrcrypbl rI4IIoBbIx la6oparopHblx aHaJwr-

son. flpr,r6opg r4 KoMrrJreKabr Artx laSoparopHoro aHalrvr3a na Sage Susuuecrcr4x vr

$usraro-xr4MrrrrecKr4x MeroAoB Lrcy.uelvrfl SIaocy6crparoB. @nsuuecrue, Srasrar<o-

xr,rMrrrrecKlre H aro MHo - $nsw ecKr4e MeroAbI. f euoro aryno rl'Iqecrze npuS opH. Kou-

AyKToMerpr4r{ecKlre uprEsoprr Anq noAcrlera Qopnrennblx 3JIeMeHroB KpoBI4. llpzSo-

pbr Anfl onpeAe;1eHrr-s KoHrIeHTp alJr4u reuotnoSuua, pH- kr I4oHoMerpl4-fl. Macc-

cneKrpoMerpr4rr. XpouarorpaSux. SnerrpouHa-a MI4KpocKolI4-s. Aunapaurble Mero-

Abr r4MMyHoJror4qecKr4x r4ccJreAoB anprfl; alalrr4Tr4qecKafl. annaparypa Anfl la6oparo-

pvfi. caHurapHo-3nr4AeMr4orrorr.rqecKr4x craHIII4fi. ZsnrepL{TeJIbHbIe npeoSpa:oBareJll4

naSoparopuofi TexHrrKr,r. Bolpocu craHAaprvrF,ar\vrv 14 Merponorl/.vr B aRalrLr^tr4r{ecKoM

upusopocTpoeHl{u. Cran4aprbl r{ sTaIIoHbI' IrpoBepor{Hble cXeMbI I{ cTeHAbI'

Texuu.recKr4e cpeAcrBa [nfl aBToMarl43ar\r4v r{ccJleAoBa]F.uit B KJII4HI4KO-

Ar4arHocrr{rrecKr4x na6oparoptrrtx u ta6oparcpuxx carll4TapHo-eulrAe\,{I4oJlotzqecKl4x

c'a;1t\uit. f evrarolorur{ecKlle KoMrIJreKcu. BraoxraMl4qecKrre aBToaHaJlusaroprt. An-
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ToMarrr3r4poBaHHbre cr4creMbr An-s cSopa ra o6paSorKl4 AkIarHocrI4rlecrofi nuSopMa-

qrau. flpoSlenra co3AaHr4f, aBToMarr{rrecKoro npv6opa [nfl. aHanl43a KpoBI{.

MeAnrlnncKue HHQopnaaquoHHbre rexrroJrorulr (MI4T) u re"ueMeAuIII{Ha.

OcHoeHrre 3a1.a'ltvr MI4T. MeroAu r4 cpeAcrsa oSecneqeHl4-fl Ian$oprvraquosHofi z

lporpaunruofr coBMecTr4MocTr4 MeAr4rlrzHcKr4x npofpaMMHbIX IIpoIyKroB.

I4urerpaqur pa3rr4r{Hbrx APM B eArrHyro rauSopualluoHHyrc cucreMy. Mero4u

KoMnneKcHoro r4crroJrb3oBaHvrfl npz6opon, vI3MeplzrenbHblx cl4creM v MI4T.

Telerr,te4ur-trI4HcKrre cr4creMbr. Tener<onanryHl{KalIuoHHaq cerb i4HTerpaIII{-f,

pecypcoB orerrecrBeHHbrx vr Mex{AyHapoAHbrx Son4on reJIeKoMMyHHKauI4oHHbIX

cr4creM. Texnolorz.s ilpeAcraBJreHr4r MeAI4III4Hcrofr ranQopvraLryrkr 
^nfl, 

yAaneHHoro

KoHcynbrr4poBaHr4f,. KlvnvqecKafl 6asa 4.nfl ornox{eHHbIX TeJreMeArrIII4HcKI4x

KoHcynbrat\ui+ Me4uqraucr<ax po6ororexHlzKa kr reneMeAI4IIrrHcKI4e rexHoJIoruI'L

TeleueAzIIVHa vr MeAI,IIIIzIHcKa.f, rloMorqb B .qoMaIxHI4x ycnoBl4tx. Cucretry

yAaneHHoro MoHr{Topr4Hra cocrofl:aLrfl 3AopoBbt nroAefi v oKa3aHI4f er<crpeHnofi

MeAl4urlHcrofr noMoIrII4.

3arcnroqenrae (1 aKaAeM. vac). llepcuer<u,IBbl pa3BrTvrfl.6zorueAraquncr<ofi zu-

xeHepr4r,r, SuorexuuqecKl4x cl4creM I4 TexHo Jlorufi .

PEOBPAT

PeSepar roroBr4Tc-fl rro reMe Ar{cceprarluoHHoro LIccJIeAoBaHr4fl acnl4paHTa.

PeSepar AoJIxeH BKrror{arb pa3Aenbl :

1. Auanus upoSneM rroBbrrxenr4fl. e$$errunHocrl4 $yur<quoHl4poBaHl4fl pa3pa-

6 arrrnaeru o fr cncre ubl M eAI4III{H c Ko ro rra3naqeHnfl'.

2.Iletm v 3a1laur4 pa:pa6orKr,r cr{creMbl MeAI{qI4HcKoro Ha3HaqeHnx, oSlercra

rr npeAMera Ar4cceprarlrloHHoro r4ccJreAoBaHl4fl. OSocsoBaHI4e nyrefi perueHl4.a no-

craBneHHbIX 34.[aq.

3. Mareuarr4qecKoe MoAenr4poBaHrre npoueccon npeo6pa3oBa:nvrfl. Iau$opnra-

rJvrr4 B pazpa6artreaexdofi 6raorexnra.{ecKofr cl4creMe MeAI{III4HcKoro Ha3HarleHrlf,.

Asarrag ranSopvraIII4oHHbIX npoqeccoB.

4. PaspaSorKa KoMrrJreKca MeroAoB 4.nfl, nos4efrcrBprfl. Ha cocro.f,Hrre Srzoloru-

rrecKoro o6rerra, cbeMa rr perrorpar\vrkr 5raonreAuqzucr<ofi uH$opuaryuu, o6paSomu

14 alarrr43a va:vLepkrrenruofi ranQopvrarlpll4, KJlaccz$r,rr<aql4l4 cocro fl:nr4fl Sraolorraqe-

cKofo oobeKTa.
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5, Pn:pa6orKa rrHcrpyMeHTaJrbHoro odecueqeHl4r An-lt peanr43ar\Yrkr rlpeAno-

xeHHbrxMero.IloB SnoueAuIII4HcKI,IX I4ccneAoB auuit .

6. Merpoflofr{qecKoe o6ecuerreHr4e 6uorexnuqecKofi cl4creMbl MeAI{III4HcKoro

HA3HAIIEKHHf,.

7. llporpaMMHo-aJrropr4TMr4rrecroe o6ecrerleHl4e 6Izorexsra'Iecrcofr cLIcreMbI.

8. MleroAbr 3Kcrrepr4MeHTaJrbHbrx r4ccJle4onanufr Antr noATBepxAeHut Aocro-

BepHocrr,r paspaSoraHHbrx ruo4elefi, MeroAoB I{ccrIeAoBaHvrL I,IHcrpyMeHTaJIbHoro,

Merpono fl4rlecKo ro rr [porpaMMHo -anf opl4TMl4r{ecKoro o 6 ecne'IeHzg'

9. 3ar<ruo.reHr4e. (DopnlynupoBaHr4e HayrIHbIX I4 npaKTI4qecKI4x pe3yJlbraroB

AI4 CC epTaIIIIO HH O f O I{C C JIeAO B AHVrfl'.

IIPI4MEPHbIE TEMbI PE@EPATOB

Teua J\b1. CracreMa yAaneHHoro MoHr4TopI4Hra cocroqHl4-f, 3AopoBbs Solrulrx

c HapyueHyrtrML4 cepAerrHoro pr,rrMa. <Remote system for the health state diagnostics

of the patient with the heart rate disoerders>.

Terrla J\9 2. MeroA 14 crrcreMa [nfl ArrarHocuar<ra SyHr<III4oHaJIbHbIX HapylllelF^uir,

Hr4xHr4x KoHeqHocrefi. <Method and system for lower limb functional disorders di-

agnostics>.

Teua J\b 3. Cprcrevra yAaneHHoro MoHrITopI4Hra cocrof,Hl4-a 3AopoBbf, rIaIII4eH-

Ta c xpoHr,rqeaKr4M gaSoresaHr{eM nerKr{x. <The system for remote health state moni-

toring of patient with the chronic obstructive pulmonary disease>.

Teua J\9 4. Mero4 r{ cr4creMa TpeBo}Knoft curnarrv3ar\w rHnepToHl{qecKoro

Kpr{3a. <The method and system for alarm signalization of the hypertonic attack>.

Teua Ns 5. Hocurr,lgf, cr4creMa rpeBoxHoir, cur:nattv3ar\ttr4 SuSpznnflrJvrv [PeA-

cepgvrfi. <The wearable system of the atrial fibrillation alarm>.

Teva J\b 6. Cncreua noAAepxKr{ npr4H.rrrrlll peruenufr npaua-xzpypranpld npo-

BeAeHrrr4 xupyprr4rrecr<ofr oneparlr4r4. <The surgeon physician decision support system

during surgical operation>.

Te1,la l\b 7. Cucreua An-s oneparraeHofi oIIeHKI4 coAepxaHvrfl' caxapa B KpoBI'I.

<The system for operative evaluation of blood glucose>.
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Teua Jtfs 8. Cracreua oleparr4Buofr oqenKl{ ypoBH.f, reMaroKpl4Ta r{eJIoBeKa'

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

Tenna J\b 9. Czcreua rpeBolcHofi curuarvsar\vrur coHHoro arlHos. <The alatm

signahzation system of the sleep apnea).

Terua N 10, Zcrcyccrneunrrfi rpore3 pyKH c 6zosreKrpl,IqecKuM yrIpaBJIeHI'I-

evr. <upper limb prosthetic device with bioelectrical control>.
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I/IIE B H O -M E T O trI4TIE C K O E O E E C IIEIIE HTL[. AUICIII4TTII4HbI

llepeueub ocHo BHofi ra AoIIoJIHIITen sHofr yve6 no fi JIuTepaTypt'I'

Heo6xoAllMoft Arq ocBoeHrlfl AIIcUUTIJIIIHbI

J\b
Hagsauue,

5 n6nuorpaSrauecro e orrl4caHl4e
Ceuecrp

K-so ers.
s 6u6r.

(Ha ra6.)

OcnonHa-fl nllTeparypa

[Iaxaprroe f.H.
a [epcleKTI4BbI.
201 1 . -- 231 c.

I

EzoueAuIII4HcKa-g

Y.re6. nocodue.
r4HXeHepI,Ifl : tlpooneM bl

- CfI6.: llolurexHl4Ka. 4r (4t)10

2
E.lL lloueqlITereB getoner< e Suorexuuqecr<ofi QucreMe.

V.reSHoe nocoSue. Crapufi Ocrol: THT, 2016,350 c
t0

006 r. 79(2)
016 r. 7 (2)

J

C.A. (Dranzcr, O.B. TI Tararoea llpoeru4poBaHlae I43MepI{-

reJIbHbIX upeo6pasoearerefi Arrs cl4creM MeAr{Ko-

6raororu-{ecKoro MoHI4TopI4nra. V'IedHo e rlo co 5ue . Cr a-

pnfi Ocr<on: THT, 2015.408 c.

10 3L

4
Wlfl,c os JL B . E ut o MeArr urrHcKa-f, aH a[ r4TLHeQKafl' TexHr{Ka.

Vq. uoco6ue. ClI6. I4sA. "lIorII{rexHI4Ka",2012'350 c.
10 20

5

Epuron IO.A., Il{yr<un C.IzL OcnoBbI aHarluza 6uorexHl4lle-

lKrrx crlcrevr. Teoperr{rleoKlae ocHoBbI BTC. V'{. uocoSue'

M.,IrIsA-Ilo M|TV uu. H.3. Baynana, 20Il' 526 c.

10 20

6

A$ anactesa H. IO. B rrqzcJII{reJIbHbIe II eKcIIepI4MeHraJIb-

Frbre MeroAbI HayqHoro oKcrrepI,IMeHTa: yueSnoe uocoSue

rrn-f, BY3oB. M.: KHOPYC, 2010.

10 I2

7

Kopeuencrufi H.A., floueurareJleB E'|I., Ceperzn C.il.

MeAraurancKl4e up n 6 op rr, a\ilap urbl, cl{creMbr I4

Ko MrrJreKcrt : Y.IeSHrzr Kyp cr, Kyp crufr f ocyAapcrnennrrfi

rexHr4rlecr<zfi yuznepcl4rer, OAO (I4|I|I Kypcr>, 2009.

10 26

I

OIIOIIHI4TEJIbHA' JII4TE

epHo n.VI., Ca4rmona E.B., Cyeopon H.8., IOn4aruen

.M. EraorexHl4qecKl4e cl{creMbl: yve6' nocoSue' CIIS':

3.rr-Bo ClI6fSTy (JI3TI4>>, 2014. 1 1 5c.

37(2)

)
E.A. Eczuon Mero4bl I4ccJIeAoBaH:afl' onepaqufi' V'{'
uocoSrze, 2-e us[,. fpzQ ]/MO C[IS: 1421.. " fIaur", 2013.

304 c.

10 t9

a
J

Flevrupro A.lI., Maszlo JLA MeroAbr LrccneAoBaHr{fl orle-

paryufi. B ArrafHocTr{Ke r4 ylpaBneHr4v cocTofHr4eM IIeJIOBe-

ra. Cil5.: I,Isl-eo ClI5f3Ty,- 2009.- ll2 c.

10 s3(s)
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eMprpKo A.lI., Mar-rzro JI.A., KarIaHz.IeI{Ko A.H.

TeM aTr4q e c Kr,r e M eToAbI aHaJ: il43a o r4 o M eAr4uI4H c KI4X

aHHbrx: Monorpa$ux. ClI6.: I4sl{-no Cll6f3'l'y
(JI3TI,b). 2013.- 200 c.

3an. orAeroru yveSHofr rnreparypbl T.B. KuceJrena

flep e v e u r, p ecypco n ra n Q o p M a II u o H Ir o -TeJr e Ko M MyrI I,I Ka q u o n no fr c e'ru
<<I4urep n er>>, u c rl oJr b3yeM blx AJr l rI oA ro'ro B I{Lr A Lr cuu rIJr rr HLI

3ne nHrui
iica.narod.ru/

Kararor Menr4ur4HcKofi rexnraru

znsopnrarlrroHHbre TexHoJrofr4r4 (ouepaqzoHHbre crrcTeMLI, llporpaMMHoe

oSecneqeune o6ulero rr cnerlr4aJrr43r4poBaHHoro Fra3Ha'ueHtrfl,, a raKxe IauQopuaqu-

oHHbre crtpaBorlHbre cr4crevmr) ra Marepr4anbHo-TexHl4rlecKa.fl 6aza, ucnonb3yeMble

lpr4 ocyqecrBJreHrlu oSpa-:oBareirbHoro npouecoa [o AI4cIIunnzHe, coorBercrBylor

rpeSonallu-uu Se4epanbHoro rocyAapcrBeHHoro o6pasonareJlbHoro craHAapra BbIc-

rrrero o6pasonaurzx.

Olucauue uusopuarlrroHHbrx'rexHoJrolufi I4 MarepzaJlbHo-Texunqecr<ofr 5a:u

rrpr4neAeHo n YMK/{ 4racqzunl4Hbl

Konrperurre Sopubr r{ rrpoueAypbr reKyrrlero KoHrpoJIt gHaHufr I{ npoMex{y-

ro.ruofr arrecrarlr4rr, BKJrroqafl ilepetreHb 3K3aMeHaIIpIoHHbIX Borlpocon (llpzlro)KeHl4e

1), a rarxe MeroAr.rqecKrae yKa3aerr4fl 4nr oSyuarcquxc-f, IIo caMocro-xrerbHofi pa6o-

re rrprr ocBoerrrrra Arlcur4rrJrr4u (co4epNarrluecr n OO[) AoBoArrc.a Ao cBeAeuvr- o6y-

qaroqzxcfl Ha nepBoM 3aH.f,TI4uL
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1.

flpunoNeHue I

IIEPET{EHb SK3AMEHAUI4OHHbIX B OIIPO C OB

Buororu.recKr{e cracreMbr rar oSrerr I,IccneAoBaH:zfl. Czcreusrtfi noAxoA r
r43yqeHuro oSber<ros xzeofi r{ Hex{r4Bofi nprzpo4rr. (DynrqrIoHaJIbHbIe cl4creMbl

opraHr43Ma u o co SeHHo crr4 r4x KaK oSrerron rteAzrco - 6l{oJlorl4qecKux

raccJreAoBa:nufr,.llpo6nevrbr aHaJrrr3av aprHresa 6I4orexHI{rIecKHX cl4creM.

OSrqrae csoficrsa, [pr4Hrlr4nbr cr4HTe3a Ir Knaccr,rSrar<aqra-s SuorexHl{qecKrrx

cr4creM. Izlcro.rHzKrr u [polacxo)KAeHr4e SuolorzqecKl4x cI{fHaJIoB KaK

HocrlTeJlefi uuQopvral\r4r4 o cocToqHrrrr opraHll3Ma. Trzurr I4 cpeAcTBa

yrrp aBneHl4.f, co cTo.f, HrreM opf aHI{3M4.

Eurorexnnr{ecKze cr4creMbr. Oupe4eneuux, cnoitcrsa 5zorexHI,IqecKI,IX ckIcreM.

Cncreuurrfi uo4xoA rrpr{ colp-f,x{eHr{r4 3JIeMeHToB xpIeofr rr Hexr{Bofi npupo4u'

Kn ac cra S I4KaI\z4fl. 5 raorexuuqe c KuX cII cTeM II o VX qel en o fi Syuxqrzra'

BuorexnuqecKl4e I,I3MepI4TenbHo-BbIrII4cJII{TeJIbHbIe cl4creMbl MeALIIII4HcKofo

Ha3HarreH ktfl , MoHr4TopHbIe I4 cKpI4HI4Hf cl4creMbl, cl4creMn re'{e6uo -

Tep aII e BTI4r{e AKO f O H a3 H ar{eH Ufl; CVIAT eMbI Bp e M eHHO f O vI AIVIT e nbHO ro

3aMeIrIeHIax $yHrqrafi xr,reoro opraHl43ua ; SzorexHurlecKlae cI4cTeMbI

yrrp aBIIeHI4fl cO CTO-qHI4eM I4 IIOBeAeHI{eM ntI4BO I'O Opf aHI43Ma.

Mero4u ArrarHocrr4qecKux r4ccneAoB arruit.. Xaparrep vrarr4Ka MeroAoB

ArrarrrocrzrrecKzx r4ccneAoBauuit;ponb I43MepeHla-fl B MeAl4Ko-Suolorzqecr<ofr

rrpaKTr4Ke; r4crorrHr4Kr4 rrorperxuocrefr; MeroAI4rIecKI4e norperlrHocrl4; MeroAbI

.II II Af HO CTI4II E CKI.IX 14 CCN EAO B A]c']/^ilT; IIAC CI4BHbI E METOAbI.

MeroArr Ar4arHocrr4rrecKr4x rrccrreAoBarruit. I4ccle4ona:r'lze MexaHIlrIecKI4x

rtpoqBrteHufi , erertpl4r{ecKl4x csofi crn opfaHl43Mon z rrauefr ,

Suoenerrpr4qecKr4x rroreHrluanoB; MeroAbr perl4crparJlrv MarHI4THbIx nolefi,

r43yrraeMbrx 6uooSleKToM.

MeroAtr A 14 arH o crrrrre c Kr{x trc c JreA o B auuit . O oro uerp zq e cKl4 e MeroA bI

rrccreAoBa;p1yrtt; raccneAoBaHvre rlpoqeccoB TerIJIolpoAyKIII4Ir ra renloo6MeHa;

aKTI4BHbIe MeToIbI IzlccneAoBaHI4fl.'. Suollorn.{ecKa-t{ I4HTpocKofII4.f,, II3MepeHI4e

pacxoAa u oSleuuofi cropocrl4 KpoBoToKa; MeToAbI $yurqraoHaJlbHblx

r4ccJIeAoB auuit; aHurr4Tr4secKl4e I4ccJreAoB a:nvrfl; $usrarco-vrexaHl4rlecKl4e,

S z: ur<o -xr{Mlrqe cKIl e rr aro MH o - S usrav e cKI{e M eroAbl I{ c c n eA o B ale.r4fl.

ZsinepureJlbHble upeo6pa":oBaTeJlz B MeAIIII[ue. Polr' V BlIlafllr'kle

xapaKrepr.rcrr4K rr3Mepr4rerrbHbrx npeoSpasonarelefi (IrI[) rI 3neKrpoaon (3) ua

ueAzro-SrroJrorrrqecKr4e r{ccneAoBarrnfl; sJIeKTpoAbI I4 oneKTpoAHbIe ckIcreMbl

p ef 14 cTp a \uu 6uono TeHIII{ aJIo n ; I4lI An-s p e rI4 cTp aII[I4 up oxu enufr

xrrur3HeAe.rlTeJrbHocrra opraHr4sN{a. CorrracoBaHl4e [epBI4rIHbIx I4lI ra 3 c
t9

3.

4.

5.

6.
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TEXHIII{ECKI4MI{ CPEACTBAMI4 PE|I4CTPAIIPII4 II I'I3MEPEHI4.'I; OCHOBHbIE

M erp on o rr4r{ e cKLIe xap aKTep varlrKvr vIlI.

9.

10.

11.

t2.

8. MeroArr o6pa6oryu 6uorrleAr4rlr4HcKl{x cI4rHaJIoB I4 AaHHIIX" KlaccraQvrKar\r4fl,

r.rcrorrHr4Kr4 vxapatTepr4crrrKr4 crrrHaJloB I{ AaHHbIx. O6rqaq xapaKTepr4arvrKavr

MOAenI4 3KCIIepI4MeHTaJIbHbIX AaHHbIX 14 CI'IfHaJIOB, IILICJIOBbIX MaCCI4BOB'

ra:o5paNeuufi.

O 6p a5 orr a pI a:nalla3 cI4rH aJro e. Att,IurtnryAurrfi II q acToTH stfi' auattuz ;

Kopperyrrluouuufi kr crreKTpalrnlrfi aHalrr43 cr{rHanoB. BpenreuHble pflAbI I{

Teopu.f, MapKoBcKrax qeneft . Auailas qucnoBblx AaHHrIX : re oMerpl4llecKa{

MoAenb AaHHbtx; BbIAeJIeHI4e oAHopoAHbIX rpy11[ AaHH6IX' 3a a'au

u4eurusuKar\r4vI4pacrlo3HaBanprfl .o5pa^:a.

Ct aycruq e c KLIe M eToAbI aHaIIvr3a A aHHbIX. Heu ap aueTpuq ec KI'I9 MeToAbI

aHarrv3a. Knaccz$lrKar\vrfl MHoroMepHux na5lro,4enufi: MeroAbI rlocrpoeHl4rl

p a3Ae Jltlorqux Syurcqrafi B 3 aAarl aX rl accu $ u KaIryI4; MeroAbI 14 ccn eAoB auklfl'

B3aUMO3aBI4CI4MOCTI4 MHOfOMepHbIX AaHHbIX; MeTOAbI CHI4XeHLIfl pa3MepHOCTI4

npocTpaHcTBa orrucauuit; nu6op anbTepHaTI4B npl{ arralIvl3e AaHHrIX

unQopnaaquu.

Ocuoetl aHaIrVsaSraolreArarIlIHcKI,IX ra:odpaxenr'rfr: runrt usoSpaxqHuitu

cflocoSbl I4x orIacaHl4f,; MeToAbr IIpeABapIIreJrbHofr odpa6orKl4; Slanilpaqtlr;

anfopl4TMbl I43MepeHI4f, napaMeTpoB rasoSpaxeH%i4'; I4HTepaKTI'IBHrtfi pexuvt

oSpaSol<r4vaolpaxesr,rfi. BrrqucrrETeJlbHble cl4creMbl aHaIrvr3a AaHHbIX;

unrepoeficbr r43Mepr4TeJrbHbrx cr4creM I{ KoMrIJIeKcoB; rIpI'IHIII4rIbr nocrpoeHr4fl

cuc'reM oro Spaxeurax rau$opMalllzr{.

OcoSennocrr4 o5pa6orrcu ran$opuar\vvr 14 rIpI4Hf,TI4-a pelreHl'Ifr'IenoBeKoM.

flpo5nevrbr orrrr4Mr4 3a\w nleAuro-5r4ororplqecKl4x I{ccneAoBatruit. CIoxnrre

cr4creMbr. 3ala'ru clrcreMHoro aHanI,I3a. flpuuql4rlbl caMoopraHl43allul4'

opranu:arlkrr 3Kcnepr4MeHTa . AHArrv3 u o6pa6orKa pe3ynbraroB.

13. Marenau4qecKu MoAeJrr4 npoqeccoB I{ cl4crelt. Onruualrb]Hafl Sranrrpaqux

Clrcrerr,ltr Z ceTb Macco Boro o 6cnyN kIBaHLIfl . llprarla4Hble 3aAaqu

I{ccJIeAoBa[I4fl. onepaqufi: paclpeAeJleHl4e pecypcoB' yIIpaBJIeHI{e 3arlacaM'

34 aqa ynoptlAorlvrBa}Il,Ifl'.

t 4. MeroArt MoAenl4po Ba:nr4fl HeIIpepbIBHbIX cllcTeru. @oprvrupoBaHl{e

MaTeMaTI,IqecKOrO of;aAA:al2;fl. llpravreueHl'Ie MeToAOB MOAeIII4poBaHI4s' B

MeArrrlr,rHcKr{x r4ccneAoB aHr4flx v npv ilpoeKTl4p oBa:nvrv MeAI4III4HcKofi T9XHTIKI{'

Cuercrp atbHo e rlp eAcraBJIeHrIe AaHHrIX'

15. flaparuetbHbre cr4cTeMbr r4 aJrfopr{ruu oSpa6ornu AaHHbIX. zCCle4OnaHr4e 14

paspa6orKa MeToAoB, CI4cTeM I4 KoMIIJIeKcoB [nfl' Il6yqerl14fl' MeXaHI43MoB

$ynr<quoHr4poBaHraf cJroxHbrx MeAlrKo-6uolorpIqecKl4x o6rerroB' OIIOHKI'I



cocTorlHl4-fl r4 npofHo3krpoBaHr4fl Lrx noBeAeHLI-fl, a raK)ne ynpaBneH[fl vrMLr Ha

p a3nurrHbrx yp o BHfl x op f aHr43arJkrvr.

1 6. Merp or o r rfl , cr alnA aprr43 arl r4fl v c eprn $ t I raqu-q . Haqu o Halrbnafl. vr

MexAyHap olHa.fl Merp ono rra,fl . O 5 ecuerreHl4e eAI4HcrB a u:uep euufi z

Ao cro BepHo crb p e3ynbraroB r43Mepenufi . llonepra cpeAcrB Iaauep eHIafr

MeArrrlr4HcKofo Ha3HarreHr4fl v r4ctrbrTaHldfl c IIeJIbIo yTBepxAeHVfl. LIx TkIrIa.

17. HaquouaJrbHar lr MexAyHapo1luafl, craHAaprzaar\krfl.. Ocnoeurre rrorox<eHl4-s

ro cyA ap cree uu o fi cucreM bI craHA apr prs arJLrv f O C T ; onp eAe JI e HI{ e

orrrr,rMaJrbHoro ypoBHf, yHuQnr<a\Lrv Lr craHAaprvrca\vrr4; rocyAapcrseuubrfi

KoHrponb 14 HaA3op sa coSffoAeHr{eM rpe6onauuft rocyAapcrBeHHblx

cTaHAapToB.

18. Ocnonnue rleJrv ra oSrexrrr ceprz$vKar\vv; TepMI4HbI I{ onpeAeileHl4s B

o 5 liacru c ep ru S v x arJnyr; K arr e crB o rrp oAyKII I4 v 14 3 arr\krr a u o rp e 5 vrr e n fl , ; c x e M bI

rr cr4creMrr cepruSLrKar\vv MeArrrIrrHcKZX us4erruiT; ycnoBrlf, ocyqecrBlreHkrfl.

cepruQuna\w.
1 9. Annaparypa Ar-fl $yurcquonalrnofi Ar4arHocruxufIpu6opbl, ycrpofi crBa l.nr

perlrcrpar\w 14 aHarrvr3a SuouoreuqrzanoB cepAerrHo-cocyAl4crofi cucreurr.

Ko rrnrer<c nprz5 op oB An-rr 3neKrpo KapArro rp a b^, $ oHor<ap.u uorp a$uu,

p e o rp a$ ull I4 B eKropKapAl4o r p a$uu. Ynu S rax a r1lll^fl, Lr craHA apr v3arJvrfl

3JreMeHToB KoMrIJIerca. CzcreMbl orBe lelg^vit 6no curnar oe.

20 . llprzSopu An.fl rr3MepeHr4-r oneKTpr,r.{ecKofi aKTTIBHo crl4 Mo3ra. llap avrerprt

crrrHaJloB, ctrrcreMbl ree4euIafi, MeroAbI odpa6orr<I4 ctIrHaJIoB.

,[uarHo cu4r{ecKl4e Bo3MoxHocrl4.

2I. llpn6opu Anfl r43MepeHr4f, 3neKrpr{.{ecrcofr aKrIrBHocrI4 MbIIxq. llpra6opu Anf,

aBroMarr43ar\vv aHarrv3a SzoalerrpzqecKl4x rlpoqeccon. fpa$zqecKl4e MeroAbI

KoJrr4qecrseHHofi orIeHKr4 napaMerpos 6uoereKTpl4rlecKl4x np oqeccoB.

22, flpu6opr,r Arrr r43MepeHLrfl, HeoneKTpHrIecKI4x napaMerpoB opraHl,Isua. flpu6opr'r

Arfl.6uoteneMerpl4l4.
23. flpvr6opr,r Arrf, r43MepeHlr-s:nyronofi aKrllBHocru.fIpvr6opbl An-fl LI3MepeHr{t

KpoBeHanoJIHeHr{.f,, [aBlrellLrfl r4 cKopocTII KpoBoToKa nynbca II aKycTI4rIecKI4x

rrryMoB. AsroN{arv3ar\vs. o6pa6orr<krkr anaJrkrca rr3Mep[eMblx napaMerpoB Ant
oneparr4BHoro KoHTpon cepAerrHofi 4exreruHocrl4. PaspaSorKa MeroAoB

r43Mep eHl4fl 3TI4X napaMerpoB B sKcTpeManbHbIX ycno BI4fl x.

2 4. IzInS opnrarlr{oHFrbre cucreMbr orrep arl4BHoro np auednoro KoHTpon-f, .

flpuueueHr4e crrcreM r4HTeHcr4BHo ro ua6ruo4e uufi. Ha6JrIoAeHI,Ie 3a

n ap aM eTp aMr4 AbrxalJ?rfl., 3 a apTepr4 aJrbHbIM A aBJI eHrr eM, II ap aM eTp aMI4

cepAerrHofr 4exrelrHo crr,r, TeMnep arypofi reJla. Ananus unQ opua r\kru B

CIICTEMAX.
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25. llpz6optr AJrfl AJrr4reJrbHoro Ha6lroAeHI'I.rI 3a rflnteJlo6olrurrrrlra. llpvr<poBarHa-fl

rr rleHTparrrr3o BaHHa-fl cr4creMu. O c o6 eHHo crrl 3neKTpoAo B arlrraparypbl

AnrrreJrbHoro KoHTpon.fl .

2 6. llpu6 oprr An,r r43MepeHr,rs MeAneHHo r43MeHfl rorlt4xc-fl rlp oqeccoB opraHl43Ma.

Zsuep eu ve Ha rroBepxHo crlr reJra 6uonoreuupraJroB, reHepI,IpyeMbIX

BHyTpeHHI{MI4 opraHaMLL

27. Aero\aarr43r4poBaHHbre crrcreMbr rexH[rrecKr4x cpeAcrB Anfl MaccoBbIX

o 6 c l e 4 o n asuit vr AvrcilaHc ep I4 3 allrr 14 Hac e Irelulzfl ,.

28. VltrpasnyKoBa.f, arrnaparypa. Pa^:peuarcqa-f, cuocoSnocrr upra6opoB Anq

ynbrp a3 Byro n o ft Arr arHo crrar<z. llyu4 rr o Bbrrx esuit n u S opu aIIr{ o HH o crl4

ynbrpa3ByKoBblx nprz6opon. Vnrrpa:ByKoBble npu6optr Ha ocHoBe

lrMnynbcHofi uenpepunuofi oAHorracrornofi vr IB Ixqacrorrrofi exorpa$r,rra.

llpraSopu peHrreHo-V3 ronaorpaQura.

29. O$ranrvronorrrqecKas anraparypa. llpra6opu Anq creKrpo3oHanbHblx

14 c cJr eAo B asufr ra Q oro rp a$ up o e anrz-s. Ko N{urIeKcH o e o cH alrleHrr e

o S ralr no Jr o rr4r{ e cKr{x yqp ex( geuuit rexHurr e cKrIMIa cp eA crB aMIr.

30. Terenuguo:aHafl, znsparpaaHafl.vr na3epHafl. MeAI4qLIHcKaf rexHrar<a. MeroAbI 14

TexHr{Ka KJrr.rHr4trecrofi repuo rpas rara. 3rerrpouHa-fl MuKpo cKo rll4fl .

TexnzqecKat cr4creMa I4ccJreAoBaHrrfl crIeKTpo3oHaJIbHbIMI4 I43nyqeHvrflMLl.

fonorpa$uqecKr4e npradoprr. Czcrerrr,r ar4araHr\r4oHHoro KoHrpol-f,, upz5opr't

TEIIJIOBI4AEIIKIfl.,

31. fJr,rxarenbHafl. annaparypa. llpraSopbr Anfl $ynr<qrzonalrnofi ALIarHocrI4Kr{

n e I'KI4x. Mero4url4 rrclr o IIb3 o B a Hufl SyH rcuraz AbrxaHnfl'

32. P a4raozs oronHaf, arrilapary pa. @vtzuqecKl{e z 6uolorl4r{ecKl4e ocHoBbI

rrpuMeHeHvrfl, kroHn3r4pyrorlr4x r43nyrreHr4fi s x,{eAzllune. MeroAbI rIpIrMeHeHI4-fl

p aAI4O aKTLIBHbTX I43 O TO IIO B [nfl. AVIaIHO CTI4qe CKI4X I4C C JI e.4 O n anZfi .

Xaparrepr4crvrKr pa.qr{oaKrrrBHbrx r43nyqeHl4fi. IIpoxoxAeHI4e rroHl,I3l,Ipyrcql4x

r43Jryr{eHr{fi vepes BerrlecrBo. Mero4u perrrcrpar\krvr voHV3I4pyrotIII4x kl3nyrle-

:g'uit,.

3 3 . P a1uo AuarH o crr{q e cKr4 e np uS op rr p.nfl. nr4HaMI4q e c KIlx I{ c cn el o B asuit .

flp tt 6 o p u A Jrr cr ar vrar H.r e c K o fr Bvr3y anLrc ar\LrL\ up ra 6 o p rr Anfl . AlaHatr4 ra'I e c Ko fi

BrI3yarIZ3ar\vrv) crlerrrr4Kll aKTZBHocrz 6zorofl4qecKl4x npo5, BcnoMofarenbHble

upu6opu.
34. PenrreuoBcKas alnaparypa. CocraB: rrr.ITaroqze ycrpofictna, ilpIreMHI4KI{,

npeoSpasoBareJrrl zsoSpaxe:nvrflvr ycunl4Tenz. Czcreubl Anq peHTreHocKorII4I4,

peFrrreHorpaQun. llepcnercrrrBbl pa3B Lrrurfl.

35. 3uAocr<ouvuecKafl. anilaparypa. llpvueHeHrre ocHoBHbIX BI4AoB sHAocKotIoB Ant

r4ccneAoBannfl. opraHoB IlrrqeBapraremnofi cl4creMbr, Spouxon, Nro'Ienoroeofi



cI,ICTeMbI, yxa, fopna, Hoca.3HAocrcoubl oIITIrrIecKI4e. BoloronHble cBeroBoAbl

fzSrrae oH.rlocKolbr c BoJroKouuofr onrzr<ofi.

36. Onru.recrue rtpu6opbr rr npu6opu I'nfl. AvrarHocrI4KI4 3pllrenbHoro arrapara.

flpraSoptr Anrr r4ccJreAoBaHr4.rr fJra3Horo 1.:aa14 cpeA fJla3a, Anq noASopa orIKoB.

flyru MexaHrl3ar\Lwr v aBToMarr{3arJr4vr r4ccJIeAoBauvit npra no46ope orIKoB.

MeAurInucKI4e MI{KpocKoIIbI I4 nynbl. Anuaparypa Anfl perI4cTpaUI4I{

n.I4Halt4I4l{e C KLIX Xap aKTep II CTI4K cTep e O CKO nl4rle CKO ro 3p eHI4-'I.

37. Annaparypa nnfl re.{e6Hrrx qenefi, 3aMerUeHI,I-rI BpeMeHHo IzI rrocro.f,HHo

yrpar{eHHrrx Syurcqzfi opranoB u cI4crevr. Annapurypa 
^nfl 

Teparrkrv.

KnaccrzQr4KarJr4fl. no AeficrByroqeMy $rasrauecroruy Qarropy. Aunaparypa Anfl.

SJIeKTpO-, CBeTO-, BOAO-, TeIIJIOJIeTIellnfl., aSpO3OnbTepafIpII4, MexaHoTepaIIkIV.

Annapartl Alrq repailvv rocrorHHbrM ToKoM rr roKaMI4 HI43KI4x qacror.

38. Br,rcorco.racrorHbre anlaparbr Artq repail]1|A. Oco6enuocrl4 anlaparoB

pa3[I4rlHofo Ha3HalreHr4fl. Auuaparu Ant rer{eHllt Avra4lr'HalnllqecKl4Ml4 ToKaMI,L

Auuaparypa p.nfl. MarHr4Tor epailvu. Teparenu4qecKl4e ynbrpa3ByKoBble

npra 6 op rr I4 arlr ap aru. Ann ap aryp a YB r{-r ep ailvrvr.

39. Pa4zolorrzirecKa-f, rr peHTreHoJrorrrr{ecKa-rl TepaneBTr{tlecKafl. arrrruparypa.

Anuaparu 4nx 6apo repaukrr4.

40. Vnrrpa:nyKoBbre xupyprr4r{ecKr4e arilaparbl. Aunaparbl An.a la:epuofr u

eneKrpoxr4pyprkrlr. XrapyprzqecKr4e rrHcrpyMenrrr. CurnBalo[]I4e alnaparbl.

41. Auuaparypa [nfl. r4cKyccrBeuuofi BeHrrIuqIzILI JIeTKI{x (IzIB[. Annaparu I4BI,
r,rx ABe ocHoBHbre cxeMbr. PasAerzreJlbHaq eMKocrb. lleper<nro'rarcIuufi

MexaHr43M. I,I:vrepenLrfl, npvWBII. (DyurqvoHaJlbHble Bo3MoxHocrll anlaparoB

T4BII.

42. B cno rvrorareJrbHo e o 5opy.4on aH:ze. B onpo cu aBro MarI4 sar]r4kr IB II.
Annap ary pa Anfl HapKo3a. llon-f, rr4e aHecre3l{Iz, aHaJIbre3rrLI, HapKo3a.

I4uratxgttoHHbre cpeAcrBa AJr.rr HapKoga. Kona6llHt4poBaH:r'afl. auecre3Lrfl.

Annaparu r,rHran.flrlr4oHHoro HapKo3a. O5ecueqenue SesonacHocrl4 rar\vrerTakr

[epcoHana. MeroAbr r{ cpeAcrBa KoHTporr rnySnHbl HapKo3a I4 Mblllrequon

penaKcaIII414.

43. Auuaparypa r4cKyccrBeHHoro rr BcrloMorarenbHoro KpoBooSparqenzx.

@zsraorofvqecKue rrpeAnocbrJlKrr gKcrpaKopnopanbHofo r{ BcfloMorareJlbHoro

rp o n o o 5p arq eHr4-rr. Ha^: n a.{eHr4e r4 co cr aB arrnap aro B 14 cKyc crB eH Ho ro

rp o n o o 5 p ar\elltrfl I4C II v a\nap aro B B crlo M orare JIbHo ro Kp o Bo o 6p arqeu n-4.

44. Kovrnler<cbr anlaparypbr Ans BHenoqeqHoro orIrrIrIeHI,It KpoBI{. Mero4u

BHelotreqHoro or{r4[IeHua: copSqraL rr4alrvr3, ynrrpaSlanbrpallrr.f,, 3aMelueHl4e

rIJIa3Mbr. HasHa.IeHI{e H cocraB a\frapura ((I{cKyccrBel{Hafl [orlKa). Kourponr

p e )KI4M a Synrqz o HIIp o B aHI4 fl annap aTa (( LIcKyc cTB e HH a.q rr or{Ka)) .

z)



45. llunlanrzpyeMble I4 HapymHbre KapArrocrr4Myn.rrropbr, upraSopr,r u crrcreMbr

KoHrpon.fl rax pa6orrr. Crravrynrropbr opraHoB v rrcauefi. llporesu.
TexHra.IecKI4e cpeAcrBa An.rr rrHBanI{AoB rrpr4 r{acrl4rlHofi u uomIofr
HellonBI4x{HocTI{.

KlzHI,tt<o-na6oparopHa-fl aHarrkrrkr-uecKa.s rexHr4Ka. EuorexuurrecKr4e cr4creMbr

4nx na6oparopHoro aHarrvr3a. Crpyrcrypa u Synrqtwr ta6oparopHbrx
t us r4.{e cK ue u $uzuKo - xr,rMt4 rr ec Kr4e c s o f cre a 5 zo cy5 crp aro B.

cnyx6.

OcnoeHrre I4cror{HuKr4 aHalrurr4qecKr.{x Marepl4anoB. TexHoJlorr4rrecKr4e

oneparlr4rr r4 cxeMbr BbrrroJrHeHlzfl uacne4or,aHufr n la6oparopHoM Aene.

Mero4rt oIITI{MI43 aIIIzLI TexHoJrorr{qe cKr4x cxeM ra6 op aropHbrx 3Kc[eprrMeHTo B.

ZHS opnaaqnonHrrfi noAXoA K aHanr43y BerqecrBa.

flpz6oprr I4 KoMrIJreKcbI nn-f, ra6oparopHoro aHanvr3a ua Sase Susuuecr<vrx n

Q zs uxo -x vrMwl'e eKr4x MeroA o B r43yrr eHu t Svto cy 6crp aro B. @ zs zue crue,

$zszr<o -xr4Mr4r{ecKr{e r4 aroMHo- $zszuecKr{e MeroAbr.

KoH4yrcroMerpl4r{ecrue npu6opbr Anr noAcqera Sopueuubrx gJreMeHToB KpoBZ.

flpzSopu An-q orpeAeneHl,r-{ KoHrleHrparJvrkrreuouo6uwa,p}J-rr r4oHoMerpvfl.

Macc-cueKTpoMerpza. Xp o nrarorp a$ zx. Sner<rpo HHaq Mr4Kp o cKonr4-{.

Annaparuble MeroAbr r4MMyHonofzrlecKkrx rlccJreAoBaHu-s; aHalrLrrkrqecKa-s

annaparypa p.nfl. ra6oparo pufr, cauurapHo-onr4AeMr{oJrofr4qecKr4x craHqvfr .

llsir,t ep ureJrbH br e np e o 5p as o B are Jrr4 I a5 op aropuo fi TexH r4Kr4.

Texura.{e cKr{e cp eAcrB a An-s aBTo Marlz 3 ar\vv I4c cn eAo B auvit B Knr4 Hr4Ko -

AI{ arH o crrzqe cKux r a6 op aro pvflx u rra5 op arop v.sx c aHr4TapHo -

3 [rrAeMr4o Jro lr4qecKvx crauqufi .

f euarorofl4rlecKue Ko MIrJIeKcrr. En oxzMuqecKue aBToaHanr{3 aropbr.

Asro\aarr43r4poBaHHbre cr{creMbr AJr.f, cSopa u o6pa6orKu .qr4arHocrz.recxofr
r,rHQopvraqraz. llpo6revra co3AaHr{fl aBToMarrrrrecKoro npu6opa Anfl, anawrca

KpoB14.

52. MeAurlrzncKlle znSopnrarlr{oHHbre rexHorroruu (MI4T) u renerraeAzrlr4Ha.

Ocnonur,re 3aAaHLr MI4T. Mero4rr 14 cpeAcrBa oSecne.{enr4fl ran$opvraquouuofr

I4 np o Ipauruuo fi coBMecrlt Mo crr4 MeAr4 rlr{HcKr4x npo rp aMMHbrx rrpoAyKToB.

Zurerpaq vfl pa3nrrqurrx APM B eAr{Hyro uruSopnaaqzoHHyro cr4creMy. Mero4rr
KoMrrJIeKcHoro I4crIoJIb3oBa:ulzfl npz6opon, r.r3Mepr{TeJrbHbrx cr4creM ra MIzIT.

53. Tereue4zIIrIHcKI4e cr4creMbr. TerexolruyHr{KarluoHHafl cerb - rrHTerpaur4-f,

pecypcoB orerrecrBeHHbrx r{ Me)KAyHapoIHbrx Q ou4on
TeJIeKoMMyHI4KaIIuoFIHbIX crrcreM. Texuolorr4r npeAc'raBrreluvrfl. MeAr{rlr4Hcr<ofi

un $ op u a rJkrv Anfl yAalre HHo ro Ko H cynbrrlp o B aHu-fl . Krzu kr.r'e cKafl 6 asa [rs
o rJr o )K e HH bIX Te Jr e M eA 14 rlrr H c Kr4x K o H cy tsr agvrit .

46.

47.

48.

49.

50.

51.
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5 4. Me4uqzncrcax po 6 ororexHl4Ka r,r reJreMeAr4rlr{HcKrre rexHo Jr orvrvr.

Teneue4zIIVHa kr Me4r4r\vrHcKat rloMorrlb B AoMarTTHI4x ycnoBzxx. Cucreuy

yA€uleHHofo MoHrrropl{Hra cocroflH?rfl 3AopoBbx mo,4efr r4 oKa3aHlrr srcrpeuuofi

MeAr4 rlr4Hcrofi rroMorrlr{.
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