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1. UEJIU OCBOEHWA [VlUI,IrIJIIrHbr

I{enuo ocBoeHus AncrlkrnJrr{Hrr <BuorexHr4qecKr.re cucreMbr Me.{urIHHcKoro Ha3HaqeHvrfl>>

sBr-f,ercs noJryrreuue cryAeHftMr4 sHaHufi n o6racrpr [ocrpoeHr,rq u [poexTr{poBanr4fl
6uolreArarlrdHcKr{x ycrpoftcra, npn6opon, c}IcreM u KoMrrJreKcoB, opr{eHTr{poBaHHhIX Ha

aKTLrBHyro Ar4arHocrlrKy vr yppaBneHr.re cocrotHlleM cr,rcreMbr opraHr.r3Ma rro upotfnrno
loAroroBKu r<aSegprr.
3aAa.ru ArrcqurrJrrrHbr :

OcnosuHMV ga!'aqLaMu rl3ytleHl{r AI,rcq[[nI{HbI qBrfiIorcr:
- o3HaKoMJreHr4e cryAeHToB c ocHoBaMu reopuu Ouorexnu.recKprx crrcreM;
- o3HaKoMJreHr4e cryAeHToB c ocHoBHbrMLI HayqHo-TexHr,rqecKr{Mr.r upo6reuauu pr

[epc[eKTr.rBaMr{ pa3Brlrug 6uoueAurlzHcIcoft IdHxeHep[pr;
- o3uaKoMJreHr.re c BorrpocaMla eQSexrunuocru ETC;
- floJrfreurae sHanr4ft cryAeHTaMr.r o MoAeJrr4poBaHr.rur SyuxqzouaJrbHbrx npoueccoB e ETC;
- o3HaKoMJreHue cryAeHToB c npr.rHrlr4nanu pa6orbr, KoHcrpyrqnefi, apxr{TeKTypoi,t n

TEXHI.IIIECKOft SXCNIYATA\UU 1UOIEXHIIIICCKI,IX U MEAI4III'IHCK}IX CI4CTEM;

- (foprrarapoBaurre y cryAeHToB HaBbrKoB r{ rrpeAcraBreHvrfl o rrpoexTprpoBaHr{e ycrpoftcrn,
upr,r6opoa, clrcreM r{ KoMrrJreKcos 6[oN,Ie.qI{IILIHcKoro Ha3HaqeHrar.

2. MECTO NUCUUIIJIIIHbI B CTPYKTYPE OIIOII BO

,{ucqunlzna 81.8.18 <BuorexHrrqecKr.re cl{creMhl MeALIqLIHcKoro Ha3HaqeHI{t)) BXoAI{T B

6asonyro qacrb y.re6uoro nJraHa noAroroBKn 6araranpoB HarrpaBJreHlrs <EuorexnuqecKue
CI,ICTEMbI I4 TEXHOJIOII,IH).

Kypc 6asupyercs Ha sleanvfix, rroJrf{eHHbIX cry.qeHTaMLI nprr }r3yr{eHI{LI npeAlrrecrByloqux
Ar{cuprnJrr.rH: <<Yglrr r{ gJreMeHTu 6uorexnraqecKr,rx c[rcreM))? <MoAerupoBaHr{e 6uonpoueccoB I4

6uotexnnrecKl{x crlcreM), <MeAuquuclcue npu6oprt, alnaparbl, cl4creMbr, KoMrrJIeKcbI),
<<Ocnonrr y[paBneHr4r rexHI,rqecKI4MI4 vr 6uorexnuqecKl{Ml,I crlcreMaMr4)), <Texnuqecrue
MeroAbr AlrarHocrr.rqecKr{x uccJreAoBauuiau re're1nrx nosgeficrnuft>)o <Buo(pusrqecKlre ocHoBbI
xllBbrx cr{cTeM)) r,r Ap.

3uanux, [oJrf{eHubre rrpu l:ryrc:a:aur AI4cIIHnnLrHbr neo6xoAnrrrbl rrpu BbITIoJIHeHITLI

arrnycxnoft xna;rx(furaqnounoft pa6oru u B rrocneA)'roIqnx Alrcrlr4nnlrHrx, opueHTr,IpoBaHHbrx
H a rrpo erTr.rp oBaHr,re v alaaJrug 6z oru eAurlr.rH c KIIX c H cre M .

3. KOMTIETEHUIIII OEYqAIOIUETOCfl, OOPMIIPYEMbIE B PE3YJIbTATE
o c B o E Hr[fl AI,I C III4TIJII,IHbI

B pe3yJrbrare ocBoeHr.rs Alrcur4[JrlrHbr o6yraroqrzecr AoJIXHrI o6raAatr cne,4yrolq]IM]I
o6rqerynrrypHbrMu, o6rqenpo(peccrroHanbnhrMr{ r4 npo$ecouoHaJrbHbrMr.r KoMnereHuvrflv,ur:

IIK-7 - cuoco6nocrbro BJraAerb [paBrrJraMla Ia MeroAaMr.{ MoHTaxa, uacrpofinu Lr

peryJrl{poBKll y3JroB 6uorexnr,l.{ecKl,Ix cLrcTeM, B ToM qIrcJIe cBs3aHHbIX c BKJITOIIeHHeM

qeroBeKa-oleparopa B KoHTyp y[paBJreHnx 6uoueAraqraucxeft r,r gKoJrorrrqecKoft erextpouuofi
TEXHI'IKI,I;

IIK-9 - foroBnocrbro K npaKTr,rqecroMy
peMoHTa u o6crryxr,rnanur ueAraqnncxofi
MeAT.TIIIIHCKOfi reXgrErra ;

nK-19 - cuoco6nocrbro ocyqecrBnaru c6op [I aHaJrpr3 r4cxoAHbx AaHHbrx rilfr paclrera v
[poeKTr.rpoBaHlr.f, geralefi, KoM[oHeHToB rr y3lloB 6pIorexur4.IecKl,Ix crlcreM, 6uorrreAuuuncr<oft u
gKororIaqecroft rexnuru;

IIK-21 - cnoco6uocrbro paspa6arunarr npoeKrHyro 14 TexHraqecKyro AoKyMeHTaIInlo,
oftoprvrrmr 3aKouqeHubre npoeKruo-KoHcrpyKTopcKr{e pa6omr n upeguetHoft ctfepe
6rEorexnrurecKrrx crrcreM u rexuorornfi .

IIpI,IMeHeHLIIO OCHOBHbD( IIpaBHJI BbInOJIHeHI,If,

Texnr4Kr,r, ocHoB TexHoJrorr4r4 o6cryxunanua



B pesynrrate ocBoeulrr Ar4crlprnrurHu o6yrarouuftcs AorxeH AeMoHcrpr.rpoBarb cneAyrorr[4e
peyJrbrarbr o6patoeaurr :

3narr:
o MetoAbI l{3MepeHuft pa:nu.rrrrx 6uoSusrlrlecKllx BenutII{H;
o Polr I43MepeHr4r s r\aeAraro-6r{oJroruqecrofi npaxrure;
o KnaccvtSuraquro MeArrqlrHcKrrx gneKTpoHHbrx nprE6opon, anraparoB r4 cncreM.
. [paBr4Jra u MeroAhr MoHTaxa, nacrpoftrn rr perynr4poBKrr y3noe 6HorexHr.rqecKr.Ix

cI,ICTeM, B TOM qI,ICJIe CBr3aHHbD( C BKIIOqeHI4eM qeroBeKa-OnepaTopa B KOHTyp

yrrpaBneHr{s.6nove[uquucxofi r{ gKoJrorrrqecroft gJreKTpoHHoft rexnraxra GK-7).
Yuerr:

o llprueHsrb MeroAbr AlrarHocrr,rqecKl,Ix uccleAonasuft;
o Irlcuour3oBarb rexHuqecKue cpeAcrBa AJI"g Il3MepeHr4tr pa3nurrHhx 6uo(pusuuecrHx

BeJII,IIIITIH;

. ocyrqecrBrsrb c6op u aHaJr[3 ]rcxoAnbx AaHHbx ,4rt pacqera I{ [poeKTLIpoBaJILIt
gerareft, KoMnoHeHToB vr y3JroB 6uorexlrn.recKlrx crrcreM, 6uoueAHquncxoft u
eKonofuqecxofi rexnuxu (lIK- 1 9);

o paspa6arbrBarb [poeKTnyro r{ TexH}rqecK}'ro AoKWeHTarIu}o, o$oprrrnxrr 3aKoHqeHHbIe

npoeKTuo-KoHcrpyKTopcK[e pa6oru B rrpeAMerHoft c$epe 6norexnuqecKr,rx c]IcreM I4

rexHoJroruft (nK-21).
B.rraaerr:

o Hanrrrarrrra pa6orbr c coBpeMeHHbrMr4 annaparubrMr,r u [porpaMMHbIMI4 cpeAcrBaMLI

lrccneAoBaHnfl rr upoeKTI,IpoBaHI{s 6uorexnuqecKl;Ix cl4creM ;

. TOTOBHOCTbIO K rIPAKTUqECKOMY IIPUMEHEHUIO OCHOBHbD( NPABI4JI BbIIOJIHEHI,IS PEMOHTA
v o6clyxunanux ueAuuuncroft TexHI,IKLI, ocHoB TexHoJIofrII4 o6cnyxunanza
MeArrrlr4HcKoft rexHr.rKu (IIK-9).



4. CTPyKTyPA I{ COAEPXAHI,IE IIICUUilJII4HbI

O6ua.s t44

C oqepxarure Arrcqr[JrrrHbl

Telmr JreKulroHutrx sansrrlft

l. Bee.ueuue.
Mecto r{ 3uaqeHr.re Ar.Icq}InJrr{HbI B no.{roroBKe 6axaranpa no HanpaBJIeH}Iro <EraorexnI,tqecKue
C}ICTEMbI }I TEXHOJIOTI{IID.

Kparrue cBeAeHr,rr o6 ocHoBubrx ETC, llcnoJlmyeMbrx Nrs. nfinlocrpalll4l{ ocHoBHbrx

IloJroxeuprft 4ucquunnrr. OcroBnbre r,rcropr,rqecKl,Ie granbl I4 [epcneKTIaBbI I,Ix pa3BLITI{t.

IOeMKOCTb Al{CryrrrJr}rHbr COCTaBISeT + 3aqeTHbD( eAr{Ht4rL l4z+ qaCOB.
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2. Knaccz$uKarlur, o6uue csoficrna fi flpraHrlrrnH cl,turesa ETC.
Ocnonnrre noHrrrrr u xapaxTeprrcrr.rrlr clrcreMHoro aHan[3a. flonsrne ETC H r4x ocHoBHhre
csofi crna. Knaccu(puKarlr4r BTC, nprarr.repbr cxeM.
3. Mero.uu orrr{caHr.rr BTC .

KnaccuSnKallIls ocuoBHbrx MeroAoB aHufirga cJIoxHbIX cucreM. OynxqrEoHturbHoe orficaHr4e,
ero rleJrr,r vr 3a4aaryt, MeToIhr peaJrfi3arluu.
I,In(popMarlrrouHoe oillrcaHr,re BTC, qeru, sa4aqur, MeroAbr. Zn(foprr,raqus r4 9HTponr4fl cr4creMbr,
(foprrayna Lflensoua AIrs KoJrr{qecrBa IEn$opMarlurr B coo6rqenura. Oco6esuocru
un$opnraql4oHHoro Mera6ornrsMa B orKpbrrbx clrcreMax.
flpornocruqecKoe owrcaHr,re ETC, qeru ) 3araqfi, MeroAbr. llpuuqunu or6opa peaJrbHbrx

AeuxeHufi, gBoJrrorlnoHHbre ypoBnr{ cprcreM, 6u$yprcaqnu B pa3BfiBaroflInxcfl crrcreMax.
Oco6enuocrr.r y[paBJreHvrs. B pa3Br4Baroqrirxc{ cr4crerrrax. flpnuepu.
4. MogenrapoBaHr,re (pynrquouaJrbHbx rrpoqeccoB n BTC.
Knaccu$uKarllrg MareMarr,IqecKrlx lroAerefi Ar.rHaMr,IrIecKrIX crlcreM, Mo,qeJrr,I c
cocpeAoTotreHHhrMrr ra pac[peAeJreHHbrMr{ napaMeTpaMpr; cr4cTeMHbre acrreKTbr MoAenupoBaHl4fl
cJloxtHbrx crrcreM. Ilonsrue Mr{Hr,rMaJrbnoft lroAe;ru c}IcreMbr, rpe6onaHns x neft. Oco6enuocru
IrocrpoeHr{.fl MrdHrrMturbHbrx rraoAelefi 6zororra.IecKllx 3BeHbes ETC, 6zurancosrre ypaBHeul{.fl,

o6rqne 3aKonbr floBeAenr.rs 6nocucreu. .{unauuuecKr{e MoAeJrr4 6es ynpanrrenLrs,; MoAeJrr4 c
Kpl{TeplrturbHbrM yrrpaBJreHr4eM. Mogelu, [peAHa3HaqeHHbre Anr anaJru3a xouQrurxrurx
curyaquft.
Mero4u $oprrruponaHr.rf, Ar.rH{rMr4qecKr,rx rr.ro.{ereft nepBoro r{ BToporo nopsAKa. Oasonrtfi
noprper, yctofiuunocm, gneMeHTbr reopurl 6u(pypraqraft B crrcreMax BToporo [optAKa,
Tplrf f epHbre crrcTeMbr.

MetoAsr peAyrqraft uo,qelefi BTC. Bpeuenna.n uepapxvs. B xrdBbx cllcreMax, TeopeMa

Tnxonoea.
5. Kpurepnr s$Qexrnnnocru BTC.
Heonpe4ereHHocrb rlenefi cr,rHTe3a ETC, ruurt HeorrpeAeJreHuocreft. 3rcnepruue MeroAbI

$opuuponauux Kpr{repr{eB s$$exrunnocrn BTC; MeroAbr HenocpeAcrneuuofi oIIeHKI4;

aJrropr.rrM MeroAa rrocne.4oBareJrbnbrx npegno.neuufi; MeroA paHXr.rpoBKI4, xoe$Suqneur
KoHKopAarIvu. AnroplrrM AepeBa qereff (foprrauponarurs Kpkrrepuen e$(perrunsocru FTC.
Oco6essocrrE peaJrr.r3arlurr eKc[eprHbx ilporleAyp rrp]r crauTe3e rlenenoft (fynrcqr.ru ETC
onrlrMturbHofi repanull, aKTuBHoft naccunuoft Auaruocrr.rKr.I, crplrcrypa qacrHblx uoxasaterefi
e(p(perrunnocrr.r, npr,rMepbr.

6. Onrr.rrrarE3arlr{r (f yurcqraouaJrbHbrx napaMerpon ETC.
AnannrnqecKr.re Merogbr orrrr.rMaJrbuoro ynpaBneulls B FTC, npuuurrrr MaKcr,rMyMa floutprrrna
I4 efo rrpr4MeHeHr4e.

9ucnennrre Mero.qrr onrr{Mr,r3arlr4r{, rpaAueHTHbIe Mero,4br. Oco6euHocru orITLIMIa3aIIIIIa

(pynruuoHaJrbHbx rrapaMerpon n BTC. flprarr.repu.
7. MeroAu clrHre3a ynpaBmroqr4x crpyKryp BTC.
flonsrue o6 aAa[THpoBaHHoM yrrpaBJreHur,r BTC. CauouacrpauBaroulrlecs vl

caMoopraHr,r3yrouuecs cucreMbr. llonsrze o MeroAax cr.rHTe3a ynpaBnxrouux crpyKTyp TaKLIX

cr.rcreM. A4auruponarrnbre crrcreMbr c MoAeJrbro o6texra B KoHType ynpaBJIeHI{x. Ilpnueprt.
MoAemso-o6ocuosaHHoe aAarrrr4BHoe ynpaBJrenlre BTC B JcJIoBI{flx HerroJlHoft r,ru$oprvrauuu

o6 opranueue.
8. Conpevreuubre r.r fiepcileKTr,rBHbre MeroAbI paspa6orxu BTC.
Mo4elupoBaHlre, u4entu(furuJus, Lr orrrlrMn3aur{.f,, KaK eAusrrfi rrpoqecc [poeKTI,IpoBaHLrfl.

Annaparuoe r rporpaMMHoe o6ecneqenue npoqecca cr{Hrffia ETC; gneMeHTbI CA[P.
Mouuropno-KoMrrbrorepnbre 6TC ans Ar,rarHocrl,IKvt Lr y[paBJIeHLIs cocrotHl,IeM clacreMbl
opraHr{3Ma.

9. Merolu ourcanus ETC.



Teurr radoparopurrx pa6or:

KparxrEe cBeAenr.rs o6 ocnonnrx ETC, HcnoJrb3yeMbrx AJrr unJrrocrparlurr ocHoBubrx
noroxesuft Arrcrlr4[Jr]rHbr. OcHosHrre lzcropr.rqecKr4e granbr u [epcneKTrdBbr vIx
pa3B}rTus. Ilpunqunrl pa3AeJreHrzs ETC no rHnaM. I4cnonrsosaHr.re KJraccuSuxaryuu
ETC 4rs. onpeAeJreHr,rr craHAaproB TexHr,rqecKoro ocHarrlenus reqe6Ho-
npo$urarrrqecKoro frpexAeHlrs.
Ocnosurre crpyKTypubre cxeMbr BTC, ux xapaxrepr4crr{Ka, o6nacrrn npraMeHeurl.a.

Amopurubr o[Tr{Mr{3arl}rr4 annaparHo-[porpaultroft peanr{3arluu 6no.nnrx (pyHxrlufi n

ETC.
A.nropurusr o6pa6orrr.r 6raoueAr,runucKl{x cr4rHaJroB. llpu6opu v cprcreMbl 4rg
perr{crpauuu u ananwrga ueAuro-6prororuqecKr.rx rroKa3arerefi u $usuororuqecKllx
lpoqeccoB, xapaKTeprr3yroq[x pa3rLItIHbIe npofiBJreHl,rfl xLr3HeAeflTeJIbHocTI4.

MeroArr rrogranHoro MoAeirrrpoBaHr,rs nprr cHHTe3e 6uorexHu.recKr4x clacreM
MeArrrlr.rHcKoro Ha3Haqenvrs.3xcneprnrul nrtOop Bapr{aHToB TexHrdrrecKrax peurenufi.
flpunqunu fiocrpoeH]rr MoHrrropHbD( BTC. I,lucrpyrrrenraJrbHhre MoHrrropHble
clrcreMbr. Brr.r[crr,rreJrbHbre MoHrrropnbre crrcreMbr. Mr,rr<ponpoqeccopHble
MOHr{TOpHbre CUgTeMbL

ETC e na6oparopHsx. MHoro(pynr<quouaJlbrrbre 6uox[\au.recK[e KoMrrJrgKcbI. 3a!a,ru
MeAr,rrlr{Hcxofi na6oparopuoft cryN6rr. Teuresquu pa3Burrtrs.6uorexnn.recKllx crlcreM

4.na na6oparopHoro alanwl:,a. Ocnoesr [poeKrl4po Ban:afl. na6oparopnrrx BTC.
Mo4enupoBaHr{e, ra4eurulpuraqua 14 onrLIMLI3aIIHt, KaK eAr.Inrrfi rrpoqecc
rrpoeKTlrpoBaHlrr. Aunapatroe u [porpaMuuoe o6ecneqeHLle npoqecca cI{HTe3a ETC;
gJreMeHTbr CA[P. Monuropuo-KoMrrbrorepHhle ETC ans AI{arHocr}IKH Ir y[paBJIeHLtt

cocTorHlreM cr,rcTeMbr opraHr,r3Ma.

CauouacrpauBaroquecs il caMoopraHra3yloquec.rr cracreMbr. flon.stue o MeroAax

clrHTe3a y[paBJnrrour4x crp]'r{Typ ranr.rx cr{creM. AganuaponaHHble cucreMbl c MoAenblo
o6rexra B KoHTlpe ylpaBJreHlrs. qenefi cI,IHre3a BTC, runrt HeorlpeAeJleHuocrefi.
Srcueprnue MeroAbr (f opuuponanpl{ Kpplrepuen e (f (p ercunuocrra ETC.

Jla6oparopnrre pa6otrr rBJrf,rorcr tpoprrroft ,rn4uBLr1yanbHo-rpyrrnoBoro v [paKT]IKo-
opr.reHTr{poBauHofo o6yreHnr Ha ocHoBe peaJIbHbIX LIII4 MoAeJIbHbx cwryaquit [pI4MeHrITeJIbHo

K Br.rAy u upo(prnro npo(peccnouamuoft AetreJlbuocrrI.
Ilennro na6oparopnrx pa6or flBrrflercfl'.
- [oATBepxIeH[e r{3rreHHOfO B paMKaX BbIIIOJIHeHT4f, AOMaIIIHeTO 3aAaHI{t, CBff3aHHOIO C

loAroroBKo[ r ouepeAuoMy npaKTuqecKoMy 3anrrl,Iro, TeoperllqecKoro Marepl,Iana;
- npuo6pereulre npaKTr.rqecKr{x HaBbrKoB r{ r4ncrpryeHTanbHbrx KoMnereuul,Ift s o6nacru

paspa6otror u co3Aarrr.rs 6uorexHr,rqecKr4x cr.rcreM MeAI{IIuHcKofo Ha3Hatrenufr..

5. OSPA3OBATEJTbHbIE TEXHOJIOIIII4

Pearusaq[s KoMrrereuTHocrHoro rroAxoAa Ant noAroroBKra 6axalanpou n paMKax

rlpenoAaBaHnfr 4trc\unJrr,rHbr peanr.r3yeTcr: $

l) Ilprn npoeeAeHr.rr{ nexqufi c [crroJrb3oBaHr.reM MyJrbrr{MeAr,rftHoro upoeKTopa AJII noKa3a

npeseuraquft;
2) llpu zcuoJrb3oBrrrruu MyJrbruMeAuftnoro [poeKTopa .4n.rr noKasa lrpe3eHTaquft AoxraAos
cTyAeHroB;
3) llpone4euueu peftruur-KourpoJleft n uaAe recrI,IpoBaHLIt;
4) Oprannsaqueft rourypurx ga,qauufi ;

5) llpone4enraeM r4HTepaKTr.rBHbx Soprnr neKIII,IoHHbx saHsrHfi c nocrotHHblM KoHTpoJIeM

KarrecrBa ycBoegr.rr cry,ueHTaMr{ upofi4eHuoro MarepLIaJIa flpu noMotq]I BoIIpocoB K

ay ALIT Optlr4 nO TeMaTr.rKe JIeKIII{}I ;

t.

)

3.

4.

5.

6.

7.

8.



6) llparruuecKr.re 3aurrr4r flpoBoA.rrrcfl rroA pyKoBoAcrBoM fipenoAaBareJrfl B r4nTepaKTunuoft

Qoprrae, c AeMoHcrparlneft craft4on, a raKxe B KoM[brorepHoM Kracce c [pr.rMeHeHr4eM

coBpeMeHHbrx [porpaMMHbrx cpe4 pa.:pa6orKr.I u npoeKTr{poBauvrfl,.

7) Brruonuenue r,rHAI{BI4AyaJrbHbrx sa4anufr. Ha AoMaIIrHr.rx KoMrrbrorepax urvrB
KOMnbroTepHoM KJracce.

8) Iloceqenue YHMI{ BlfV c (paxruvecKr.rM flacr}reM B npoqecce ucnoJrb3oBaHprs
MeAr{rlr{HcKr.rx cr{creM B npaKTuqecroft pa6ore.

TarrErra o6pasona, Ha uHTepaKTr.rBHbre (lopurr fipoBeAeulrr JreKrlr4oHHoro Kypca (ncero 20 .racon)

rpprxoAr{Tc.f, 40Yo or ayA}rropHbD( sausrufi.

6. OTIEHOTIHbIE CPEACTBA AJIfl TEKyIIIETO KOHTPOJIfl yCIIEBAEMOCTII,
TIPOME)ITYTOTIHOfr ,q.TTN CTAIIUN IIO IITO| AM O CB O E,H.UA

ATICUUIJI]IHbI U yIrEEHO-MBTOAT,ITTECKOE OEECIIETIEHI,TE
CAMOCTO.flTEJIbHOfr PAEOTbI CTYNEHTOB

Bonpocsr K sK3aMerry rro Arrcq[[Jrr{He:
1. Mecro v 3HarreHze Ar.rcqulnr,rHbr B norroroBKe 6axanaepa tro HarIpaBneHI,Irc

<<BnorexnnqecKr4e clrcreMbl LI TexnoJlofun).
2. OcnosHsre lrcropfiqecKr.re grarrbr rr [epcrIeKTI{BbI I,IX pasBurrufi.
3. Ocnosnrre [oH{Tr,rJr E xapaKTepr4crvtKtr cplcreMHoro aHaJIlBa.

4. llonsrue BTC n ux ocHoBHHe csoftcrsa.
5. Kraccu(puKarlru BTC, npr.ruepbl cxeM,
6. Knaccu(puKarlr4s ocHoBHbx MeroAoB anaJru3a cJloxHbrx crlcreM.
7 . OymqnonaJrbnoe orrrrcaHlre, ero IIeJILI u 3araqu, MeroAbI peanI,I3aIII{I4.

8. lln(popir,raqlronHoe orrr4caHr.re BTC, qenu, 3aI;artur, MeroAbI.

9. Zulpoprr,raqr4r r{ eHTporrr cncreMrr, (poprr,ryna Lflenuoua Ar-x KorllqecrBa nu(popuauuu n
cooOuenuu.
1 0. Oco6eHnocrlr r,rn$opuauuoHHoro ruera6olugMa B orKphlTbn< cl4creMax.
I 1 . flporuocrr{rrecKoe oflucaHr.Ie BTC, qelu, sa.g.aqur, MeroAhI.

12. llpunqunrr or6opa peaJrbHbrx 4nuxeuufi, gBonlouuorrHbre ypoBHlI crlcreM, 6nSypxaurav e

pa3BlrBarorqnxcr cprcTeMax.

1 3. Oco6enuocrlr yrpaBJreullfi B pasBl,IBaroulrxct crlcreMax.
14. Knaccr.r$uxaqnx MareMarr4trecKrrx rraoAereft AI4HaMIaqeoKI,IX cncreM, MoAeJILI c
cocpeAoToqeHHbrM[ r,r paclpeAeJreHHbrMr.r [apaMeTpaMl4; cLIcTeMHbIe acneKTbl MoAenpIpoBaHI,Ifl

CJIOXHbIX C}ICTEM.

15. llonsrpre MrlulrMulJrrnoft rrroAeJII{ cl{creMbl, rpe6onanus r< ueft.
16. Oco6eHHocrr,r nocrpoeHr{lr Mr4Hr.rMaJrbHbrx MoAeleft 6uonornqecKl,Ix aneuren BTC,
6aranconrre ypaBHeHr.rr, o6ug,re 3aKoHbI rIoBeAeHIlt 6plocracreu.
17. [uuaNtr,rrrecKr.re MoAeJrrr 6es ynpannenurfr; MoAeJILI c Kpr{TepnaJIbHbIM y[paBJIeHI4eM.

Mo4elra, npeAH a3H aqeHHbre Ars anzurn3a rco u (f lurrHbrx c LITy auuil
18. Meroau $opuupoBaulrr Ar4HaMr,rqecrr4x MoAetleft uepnoro r4 BToporo noptAKa. (DasosHfi

rroprper, ycroft.runocrb, gJreMeHTbr reoprru 6u$yprauufi e cucteMax BToporo flopsAKa,

Tpr,rfepHbre cr4cTeMbr. r
19. Meroabr peAyKrllrft rraoAeleff ETC. BpeueHHar vepapxr4fl. B xLIBbD( cllcreMax, reopeMa

Tuxonona.
20. HeoupeAeirenHocm qereft cI4HTe3a ETC, runu HeonpeAeJlennocrefi.
21. 9xcneprubre MeroAbr (fopvrnponaruar Kpr{repl4en e(lSerrzBHocrl{ BTC; nrero.qtr

HerrocpeAcrnennoft orleHKr,r; aJrropr.rrM MeroAa rrocJleAoBareJlbHbx [peA[oqresuft; uetoA
panxr{poBKu, noe$(lnqrreHr KoHKopAarInr.
22. Awopr.rrM AepeBa rlereft (poprr,ruponanufl Kpl{replien e$(perrrsHocru BTC.
23. Oco6euHocrr.r peaJrusa\urr gKcrreprHhD( rrpoueAyp npn cI,IHre3e qeresoft SyHrculru BTC
o[TLrMaJIbHoft repanurE, axruBHofi r4 naccr.IBHoft Aprarnocu{Kl], crpyKTypa tlacrHtx norasarerefi
s(p(ferrr.rnuocrr.r.



24. Auanurl,IsecK[e MeroAbr orrrr,rMaJrbHoro yflpaBneHr,rr B ETC, npuHrlr{n MaKcr{MyMa
llorrparuna rr efo nplrMeHeHne.
25. r{ucneHHbre MeroAbr orrrr,rMl{3arlv\r, rpaAHeHTHbIe MeroAbr.
26. Oco6eHnocrri o[Tr.rMr.r3arluu $ymqnoHaJrbHbrx rrapaMerpoe n ETC.
27. flossure o6 aAarrrr{poBauHoM yrpaBJreHr{u BTC.
2 8. Carr,ronacrpar,rBarouuecs u caMoopraur{3yroquecr cr{creMbr.
29. flottstrre o MeroAax cr{HTe3a y[paBnrroqrx crpyKTyp raKrlx cr4creM.
30. A,qanrupoBaHnbre cucreMbr c MoAenbro o6rerra B KoHType ynpaBJreHr.rs.

31. Moaenrno-o6ocnoBaHHoe aAanrr,rBHoe ynpaBneHue ETC B ycJroBlrf,x nenoruroft
uu(poprraaq uu o6 opraHr.r3Me.

32. Mo,qerl4poBaHr.re, u4euru(pura\Lrflkr orrrr,rMu3arlu.rr, KaK eAraurrft npoqecc rrpoeKTr.rpor;aHufi.
33. AunaparHoe r.r nporpaMunoe o6ecueqeHlre flpoqecca cr.ruTe3a ETC; snelaenmr CAIIP.
34. MoHuropHo-KoMnbarepHbre ETC aff Ar,IarHocrllKr.r r4 ynpaBJreHr.rr cocrof,HLreM cr.rcreMbr
OpraHLI3Ma.

Cauocmonmenonan aneavdumopnan padoma cmvdenmoe [peAycMarpr.rBaer rroAroroBKy
AoKJIaAoB, pe(peparon, BbrfloJrueuve uHg.rrBvrAyaJIbHbD( r.rccJreAoBareJrbcKr,rx pa6or, noAroroBKy K

[paKTI,IqecKr.rM 3au.f,Tr{rM, npopa6orxy ireKrlr4oHHoro Mareplrana r{ Marep[aJra peKoMeu4yeuofi
illrreparypbr AJrs rroAforoBKu x peftruHr-KoHTponrc r4 sK3aMeHy.

Tevrarnrca caMocroflTe;rrnoft pa6oru cryAeHToB (reusr peSeparon) :

1. MeAuquncKne ocuoBbr MeroAa I,I TexHr{Klr [poBeAeHr.rs Bbr3BaHHbrx rroreHllr.IaJroB
2. Ctpyrrypu€ur cxeMa arraparuoir raacru npu6opa AJr.r perr4crpaqnrn BII
3. llporparvrrranoe o6ecnetreH[e anx BfI u flapaMerprr B|I-curuara
4. 3xoo(ptanbMocKofl[r u cr.rHycocKorrr{fl
5. MeAurluscKue r.r Suau.recrue ocHoBbr MeroAa exoKapArdorpaSrarz

6. Annaparypa Anfl [poBeleur.rr oxoKap.qnorpaQrzuecK[x r,rccJreyovauuit, llar.rrtrnvr rrfr
exoKapl[,torpalpur-r

7, Me4arluucKr,re ocHoBbr MeroAa 4onreporpa$uu
8. Texnraqecrae acrreKTbr peaJrr.r3arl[r,r MeroAa Aorrneporpa$uu. PeNurrr HelpepblBHoro

r{3JryqeHrirtr

9. Texnraqecrre acleKTbr peaJrr,r3arlr4ra MeroAa AorrJreporpaSnu. Pexrzna r.rMnyJlbcHoro

I'I3JI)[IeHI'I'u

I 0. Auuaparyp a AnA rpoBeAeHr.rr AonnepoBcKl4x rIccJleAonaHnfi
I 1 . Me.qeqr,rHcKlre ocHoBbr MeroAa peorpaQrar
12. Anuaparypa Ails, perr4crpaquu peorpaMM

13. Ouronsr MeroAa PH-rr.rerpnra
14. Aunaparypau Aarrrr.rKr.r 4nr PH-nrerpuu
15. OcHosH nyrenoft Ar{arHocrraxu. llpu6opbr rlrfl peHTreHoBcxoft ArEarurocrr.rKl,I.

I 6. llpranqlrnbr peHTrenoscxofi KoMnbrorepuofi touorp a$uu
17. TexunqecKlre cpeAcrBa xonnrrorepuofi ronaorpa$uu. TouorpaQu 1-ro v 2-ro

IIOKOJIEH}I.'{.

18. TexnrEqecKrle cpeAcrBa roirnurrorepuoft rouorpa$uu. Torraorpa$u 3-ro u 4-ro
noKoJIeHLIt. L

19. Cocran KoMrrJreKca AJrfl KoMnbrcrepHofi rouorpa(fzn
20. Touorpa$ux ua ocHoBe rAepHo-MarHLITHofo pe3oHarrca

21. CryynrypHas cxeMa -f,MP rorraorpa(pa

22. Annapar <I,IcryccrBeuHoe cepArle )
2 3 . Aunaparbr racKyccrBeHuoro xponoo6pauleHux (AI4K)
24. Annapar ooZcxyccrBeHHas rro.rKa" (AI4II)
25. Aunaparbr r{cKyccrseHHoft BeHTT,IJIxIII{I{ JIerKI4x (I4Bn)
26. Annaparbr AJr{ raJrbBaHorepanLru.

2T . Y crp oircrB a AJUI e JreKrp ocrr,rMynrrlull. luaruyatvtorep an rt.
28. Vcrpofi crBa Anr oJreKTpocrI4MyJItIIulI. Arrlnlunynbcrepanllt.



29. Ycrpoftcrna \rrr eneKrpocrllMyJlflIll{n. Irlurep(fepeHrlTeparrr4r. Tepanua

Qryrryrapyroqr.rMlr roKnMrz. 3rerrpocrlrMyil.rlqlrr 6nouoreuu LranraNtu.

3 0. 3nextpocyAoponcu as repanvs. Snerrpo4eSu6pnnnxropbr.
3 1 . SnerrpoKapAlrocrrrMyirrropbr.,.{apcounanv3a\us.
3 2. flpraueueHr.re uu(f paxpacuoro r,r3JrfreHllt B (f usuorepauuu.
3 3. Aunaparbr Airs ylrtpa(f uonerosofi repanrrrr.
34. Vcrpoft crBa Jra:lepuofi rcpanrav.
3 5. PeHrreHorepaneBTlrqecKue annaparbl.
36. Ougu.recKlre u SusuolofuqecKrle ocHoBhr MeroAa lrarHrarnoft crr4MyJrtlllrri.
37. O6o6rqeuHarr cxeMa r.r npuHrlr.rnbr npoeKTllpoBarlrdtr MarHr,rrHbrx crr4MyJrrropoB.
3 8. Karyurnkr Anfl MarHrlTHbrx crr,rMynrrropoB.

Bonpocrr grn pefirnnr-KoHTpoJrfl :
Peilmuuz-rcoumponu NbI:
1. Ocuonnrre noHsrIEt ll xapaKTepLIcrIdKlI cucreMHoro aHuwrga.
2. llossrrae BTC z fix ocHoBHHe csoficrna.
3. Knaccu(fuKaur{r ETC, npnrraepbr cxeM.
Peilmuuz-rcoumpona J@2:

1. Heonpe4ereHnocrb rlerefi cuuTe3a ETC, runu HeorrpeAeneunocreft.
2. 3xcuepruue MeroAhr (popuuponaunr KpurepneB e(ftferrrarHocru BTC; MeroAbI

HenocpeAcreeHHofi orleHKr,r; anropr,rrM MeroAa llocJreAoBareJrbHbrx npeAfloqreHzfi; ueroA
pauxr,rpoBru, roe(p(puqrrenr KoHKopAarIur.

3. Anropr,rrl.r AepeBa rlenefi Qopnrraponanllfi Kpllrepl{en s$$erctnnHoctu FTC.
4. Oco6eHnocrr.r peaJrlr3arlr4x gKcneprHbrx flpolleAyp rrpu cr.rHTe3e rIeJIeBofi SyHrqun ETC

onrpruamsoft Tepalrlru, arrunuofi uaccusHoft Ar4arHocr[Kr.r, crpyKTypa qacrHblx

rroKrnareJreft e(f $ exrr{BHocrlr, npr.rMepbr.

P eitmuuz-rcoumponu JW 3 :
l. Mo4emrpoBanue, u4euru(funarJtrs.14 orrrr,rMr43arll{r, KaK e.{usrrft rrpoqecc npoeKTl{poBannfl.
2. Annaparuoe u [polpaMunoe o6ecueqeHr.re rpouecca clrHTe3a BTC; enerraestrr CAIIP.
3. MouuropHo-KoM[brorepnbre BTC ans Ar.raruocrr{Kr{ r{ y[paBJreHr.rs cocrotnueM cLIcreMbI

opraHr,r3Ma.

7. YTIEEHO-METOAIIIIE CKOE I,I }IH@OPMAIIIIOHHOE OEE CTIETIEHIIE

Arrcun[Jrr4Hbr
a) ocnonnafl Jrr{Teparypa:

1) Ilaxapmon f.H. BraolreAurlr{HcKa;r r.ruxeHep}It: upo6reurr u nepc[eKrIreH / f.H.
llaxapmoa:Y.re6. floco6ue. - ClI6.: llonratexnuxa,20IL -232 c.: I,IJI. (3EC
<KoHcynrraHr cryAeurD)

2) BsaraN{o.ueftcrBr,re gJreKTpoMarHr.rrHbrx noreft c 6uoo6rexraMl,I. Koncuert lerquft
[SnerrpoHnrrft pecypc] : yre6noe noco6ue I f .[,. Jlo6on - M. : I4sAarenrcruft Aou
M3I4, 2011 (gEC <KoncynlraHr cryleHraD)

3 ) Beryn II.LI. EuouexanrqecKoe MoAeJrupoBarlre o6rer<ron rpor$r{po Bar'V:.; yue6uoe
noco6ve I n.V. BeryH. - ClI6.: IlonrarexuHr<a,20II. -,464 c.: I{rI. (3BC <<Koucynrtaut
cryAeHra))

6) gouo;rnnrerbHas Jrrrreparypa :

l) MeroAu orrrr.rMr.Bauur,r B [pr.rKJraAubrx 3aAaqax. [3nenrpouurrfi pecypc] / Crpy.renron
B.VI. - M. : COJIOH-ilPECC,2009. (9BC <KoncyruraHr cryAeHra))

2) Opnon IO.H. IlpoerrupoBanr.re Me.{}rqr,rHcKLIX InMepr.rreJlbHbrx npeo6pa.:onarclefi :

y.re6. uoco6rEe. -H.2: I,Isrr,repurelbHbre npeo6pa-:onarenla greKTpI,ItIecKLIx noneft xLIBoro
(6noenerrpuqecKr4e gJreKTpoAbr) Ang.quana3oHa xpafiue Hu3KlIX rI HLI3KI4x tlacror / IO.H.
Opnon. - M. : I4sA-eo MfTy uu. H.3. Eayuaua, 2011 (36C <Koucymranr cryAeHraD)



MateuatzqecKaJr crarr.rcrlrKa n ue.uuro-6noJloruqecKl4x I,IcciIe.IIoBaHlIf,x c
rpr.rMeHeurreM naKera Statistica. - M. : f3OTAP-Meaua,2013. - 384 c. : un. (3FC
<KoucynrraHr cryAeHro)
Teopux aBToMarlrrrecKoro y[paBneHu s. T . 2. MnoroltepHble, HeJlr{Hefiulte,
orrrr{MnrrbHbre r{ aAanrr{BHbre crcreMbl [3nerctpounrrft pecypc] / K I{ M A. fI. - 2-e us!.,
lrcup. lr Aorr. - M. : OI43MATJIUT,2007 . (3BC <KoHcy.nrtanr ctyAenta>)
Euororr.rq. B 3 r. Tonr 2 [Snenrponnrrft pecypc] I [,. Tefilop, H. fpuu, V. Ctayr ; noa
peA. P. Conepa; rep.3-ro anrr. H3A. - 7-eusr,. (el.).- M. : BI,IHOM,2015 (3BC
<Koucynrranr cryAenru)
.{uuauuvecK}re cr4creMbr r.r MoAenra n 6uororuu f9nerrpouuuft pecypc] / Bpatycr A.C.,
Hosoxunon A.C.,llnaronon A.n. - M. : Oh3MATJII,IT,2009 (3BC <Koncymranr
cryAeuru)

P) nePuo,qutrecKlre u3gagrq :

1) Xypuan <Me.{uquscKat rexHLIKil)
2) Xypnar <BuoueAuIIrHcKzuI paAI{oeJIeKrpoHI,IKD)

3) Xypuar <<Fuorexsorolrus)) ,, , ,

4) Xypnan <<Bectnur HoBbD( MeALITIIIHoI{ux texsonorr.rfi> , ',

p) uurepuer-pecypcbr:
l. Caftr uuQopMarllroHuofi uoggepxKr.r cryAeHron 6uotexul{rrecKoro npoipuna

http ://ilab.xmedtest.net
2. Xypuan <MeAuquncKarr rexul{ru - http:/lwwy.mdournal.nl l

3. Xypnan <BuoueAurlfiHcKat pa,4LIooJIeKrpoHuKa> - http://www.radiotec.rul

1. Xypnan <Ezorexsororr.f, ) - http ://www. eenetika.rl/j ournal/

8. MATEPIIAJIbHO-TEXHI,IIIECKOE OEECIIEIIEHI4E
AIICUIIIIJIIIHbI

l. Mynrrurrae4ufinrul rpoeKTop.
2. Mynrrulae4r.rfiurre [pe3eHTaIIuI,I K JIeKTII,IoHHrIM 3aHsr]ItM.
3. Kouunerr MeAlrrllrucrrax npn6opon.
4. Korr,runerr r{3Mepr.rreJrbnoro o6opylonannr (usuepLITeJIb corlporl{BJleullfl )

3)

4)

s)

6)

Pa6o.ras [pofpaMMa AI,IcqunJIuHbI cocraBJleHa B coorBercrB]Il'I c
no HarrpaBJreu]rro 12.03 .04 <<EzorexnnqecKr4e crrcreMbl ]I TexHoJloruu))

<6 anaaanp>) u npo(puJllo [oAroronxu <<EnoMeAI-IqLIHcKaJI I,IHXeHe pnfl>> .

Pa6o.ryro rporpaMMy cocrztBl{rl AoIIeHr xad. ESCT

f; eueuseur: lr.o.ArdpeKropa |YII BO <Me.qrexHHKaD

flporpavrvra paccMorp eua u ogo6peua ua
llBoroxor J\b 8 or 16.04.2015 roaa
3aneayroquft ra(pe4pofi

Pa6oqas rporpaMMa paccMorpeHa
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