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l. 06 11U1E nOJJOlKELUIJI 

K oc:rymrrreru.m.rJ.t HC01,111HUUfM R MlU"HCrpUl)'PY ,!lOD)lcKalOTC,JI .rre:ua, R"MeJO.U(He A0K)1MCl{T 
fOC)')lapc,:BCUllOfO o6pa3ua O 01,.lC.IJl<!M o6paJ06afill:IJ mo6oro ypoBHJI (.!lRllJlOM 6aKa.nawpa l;fJIJt 

Cll CUUM.HCTa), 

Jhlll3 , Ope.!O,Jl'BKDWlfe JJ,llrutOM MaM'ICl])a, MOryr 6wn, '33'CH<.'JleUbl TOnI,KO na JlOT'OBQPllOR 
(>CUO.l1C:. 

Opu~, ocyw.ec11m.-$leTC.ll ua ,couxypcuo.n ocnoae no pe3YllbT3TIDI oc,-ynrrrem,ntrx ncnblTamrff. 
npo.rpaMMa BCT}'IlllTenLtlLIX Hcm.rramdl II Man,c..-pcrrypy no mmP381le1uno no,a;roro eK:11: 

11.04.03 Ko11npy11pooa1we u •~:x mlnnr u n )J1CKT])OHUblX cpeaCTs 
WO.. II ·• •nit11t)IWUIU ·•IJPI LW•N· mu,rllTI) IU( II 

coct3.BJ1e ua Ha OCROSillilUt <l>e.J{~.pa.'11>1-101'0 rocyWt()ClDCl!HOro o6prooearem.uoro B'('4fV].8P'rll Qt.lCUJCl'O 

o6 p330BaJIHJl no.a,TOTOBXH 6aKMa Bptl no uanp! Ul.'lCH.wo: 

J 1.03.03 ICOH£?"P)'1.1()08:t11Ue II TU.I IO,'lOnua mek"l'l,10 JDJMX cp t.oCTIJ 
~ el n•w.1tllH ll f IU ll ptLWK II II 111),lr~ 

If OXAO'l'Lmttt::r 6a:J.ollbJ.C illlCUUIUlffU:bl nom-otOBKH 6alQ.JlaDp00 no ff83B8UUO,.ry uanpaai 1CJUt.K.). 

npo ri,uMMil co.ac-p:tl'.HT omccrumc 4>opMbl BCT)'llMTenbRblX i'ICOWTa8Uil, nepe•JCffb sonpocoa 
,llJUI ijC'ry11wreJ1J,HblX JICOblT3HHH lt CUl{COKJIHTCpa,yp w pe1<0MCH1.ij'ew.0A 1l.1Lll lH)JU-Ol '0 81W, 

2. [{£JU, BCTYUUTEJlhtll,IX HCnblTAHlfli 

lk T)''HR1'e.!lbHhfC H<mbrr4mHt npUJB3 Hhl onpe,QelJUTh C1'tneHL roTOOHOC'nf rioc-ryno.K)UtC l \'l K 

ocaoeumo ocnoenoft o6pll30Rl:ITe.%MOri npO •l)aMMY M&rHctpwtypbl no oanpaene111no: 
11.04.03 Kom.:- 1·py11po1Jal:foe D TUH(lJJC)TH'.9 )fleh.JPOIIUWX cptAC'fQ 

3. <l>OPMA nron E.11,EFllUI. DC'l'YllilTE./ll,Hl>IX JICIU,JT AIIJ{h 

Bc.rycnrremnwe s:tCllliffilJ-tHil npooo;urrc,r a IUIChN:CHHOlt (~OpMe 6 COOTaeTCTBIUJ C 

)'C"nl.HOMCHJtblM BpHeM:UOA KO.\IHCCHen MrrY _pacn11caH1.1CM.. 

flOCTYUtu0.me>,ey npeWJa:rae'l'dl 01'lleTnn. nucr.).(eHHO tta IO sonpocoa u 1an,aq 6un~ 
pacno:io~CtlllblX JS u op1UU\e B03p aCT;u lH51 TPYJlllOC'Tit )j l)X H3Tl:>IBUI01UHX CO,ll,cp:«ami:c pal.l.tCJIOB H TeM 

nporpar.lMw C:0<'1'Be1'C'I'BYJOllUIX OCT}'n.ff1'eJlbJU,JX HCO-hl TIUtHR. 

Ha orecn, no »onpocaM 11 ~aqaM 6JJ.llera OTDO,!lHTOl 210 Msmy·r. 
ProynLTBTEoT 11cnw:ranun ou;eHJ1BalO'CCR no IT06a.r1.m.11on mRa.r:ie. 
P~yn.LTIR"bl ucm.rrnwdi ornamruorc,i ue .ao3,!llfee qe,., ttepeo TPH pa60l{}U< .llli.8. 

4. l'U'OrPAMMA BCTYTUITll.J.IJ,1Jl,IX HCITI,ITA.flHli 

n HcbMC UHOC HCDldTan.He npoBO,ItHTCJI no nporp8 M],le, &:nHp)' JOUJ,CilCR lf ;J OCHOBUOfi 

o6pa3068'tC.%Hon nporpaMMe 00KaJia.BpHma no nanpaane1rn10 
U.03.03 Kouc,pynpooaunc 11 'i'cu10.•.1ono1 '.)JteKtpomn,.1x tpe.acTD 
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8 1.:-rynw reJU,HhJi1 3K3at4:en <(KOHCTpyKTopc.:O"l"exuo11onrqecJ.::oe opoe>..Titpoarume » eJu1:eTCll 
N¢l«Afl CUH 0/lllflS pJU,1?,,t, 

,llucwmrutHbl, BK.'U011Cua we u frKCf.,MCHHoe HCfi t.n t llf He: 

AMc4MMHMa 1. T eXHO/I OrMA npo HJOOACT83 .JJleKTpOHllblX CPt'ACTO, 

A,MC4MMHHa 2. Teo peTM~Oa<He OC.HOObl l(OHCTPYMP OO.JIHI\R M Hct,(\e>+CHOCTH MeKTpOHH bU( 

cpeACTB, 

A,Mc4 MMMHa 4 . Asro r,\aTHl,lJU,ltfJ npoeKT»poeaHHft 311eKTp OHHblX ( -p~cro . 

A MCU,MMMHa S: CxeM OTexH111Ka 3neKrpoHHbf)( cpe.Q.CTB 

AHC1.1110/111HA 1. 

Te1<HOl'10ZU.FI U:ttomOB/leHUFI nec1amHblX n11am. 

0AHOCTOPOH.HHe, A9YCTO POHHHC H MHOrOCJlOiaHble Re43THble TIJ13Tbl , Cn oco 6bl nOJJ'f'4eHKR 

PMCVHKa nn: cl>OTOl111\TOrpa¢lM4eCKHl:i, Celr-(Orp.a4,w t ecJcMH, CflOCo6 4>or o<1>op,,ncpo eaHMR, 

Me.XaHH\feCKMH. M eTOAb l Ml(OlOBl\@HH ~ nei-ian♦bl x'. ttna'T: XMMH4ecKH~, KOM6 MHHPOBaH HblH 

A03HTM6Hb.lti MeTOA, TeHTMH.f MCTOA, 3 /l e!<TJ)OXMMH4eCK l'I H {nonyaAD,ITT H8Hb1M) MeTOA, 

4>oroaAD,ITTll\8Hb1~ Me TOA, Tex11ononu1 »)rOloa.;u:?t-htA MHOroc.110'1HblX ne'-la n tblX n11ar. Mero p. 

Me ranmt3 04,HH CKB03Hbl.)( oreep<:THH , MefO A nonapHoro npeccoeaH1-1A, M e TOA nOCJ10Muoro 

Hapau.v-1oaHH.R. 

TeXHOnOZUJI c6opK.ttM eHmpo HHblX MOdy11t!lJ {3M) 1-20 ypoa HA. 

BMAbl MOH?a>Ka: oeqaffi t,IH, HaeectioM, OPo80A HOM Ha nn, JteHrO~Hb lM\.'I 1<a6 enAMH, >k.ryTOOO(t. 

B11\Abl kOk'fiKTHblX C01!AHHCHM'1: " a~wo.-i, caap1<0H', CIVleHIRi HMeM, HaKpyncoH, MeXaH w ,teCKOe 

( Oe.AHHeln te . Halie,c;Hble KOMOOHeHJb,I MOHTopye M ble 8 o re epcrHR (KMO) M Hai noee p xHOCTb (KMn). 

BapMaH7bl. ycra HoaKH l<MO w KMn Ha nn : 6e3 3a3opa, c 3a3opoM, Ha npoHJtaA'(y, Ha i-en,1100TBOA, 

Cnoco6bl <j>1'1Kta l.4MH. KOA\OOHCITTOB Ha nn: OOAOO~KOH, noA(H6KoM 6blBOA08, 3l11'33MKOM, 

np t1KJ1e11aa1-n1eM, i exH011011-1A c6opKM 3M Ha KMO: nocraa i<a, Kaccet1-1poeaHHe, rioNO t08i<a 

Sb180A08, ycra H08Ka, na'1i<a .• Cnoco6bf ycraMOOKH KMO wa n n : ep~H"YlO, co coe r os o K MHAH1<34111eH, 

Me.xaH1-1a1-1poeaHo no w a6110Hy, aoroMaTKlMpoe;u.,o. Cnoco6t>1 naH1<t1 KM O: BP\N HYIO, eo11HoM 

n p '1n OR, ce.netcnteHafl na i4K·a. Te XHOII OrHA c6opKM 3M Ha KMn: OOCTaa Ka, KacceTMp08 3HHe, 

HaHeceHMe naMbtioH naelbl, YCTa HOOKa, "aHKa. YCTaHOOt<a KMn: Cf neK THBHaPI, Mex aHK3Hpos a ttHafl 

H aBT0ManaJ.1poeaHHaft, na11nbttb1e nacrbt : cocrae, caoMcma, cnoco61:t1 HaHeceHHA, onna a11cHMe:. 

TeXHOJ10rHR MOtrra~a HaKPV™"OM. Texwo11or 111A M0Hf3 H<a ne.Mf 04 ... blA\H Ka6 et1RMM, TeXHOJ10rHA 

»uyroooro Mo ma>t<a. 

n epl!-t/eHb sonpo cca 
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1. n poH3'.00,lti:IDC MHble rt(I r-peWiiOC'TH, 
2, B1-4p.b1 tie.Xt-i"-OllOrw,tecKwx npou,eccoe. 

3, ElMAlll IKOHTiPOJl11 Ha'-lt'!D'Ela n Po,Q,','KY,L1Mi, 

4, TexJiw~ecKa:RI AOK','~elffal.OtFl All"' l)a~pa ~M 1e:x,npou,~001L 
5, 0A►tOCTOpOttHl-1e fle"laTHble 11\lli!Tbl. Oco6e }iH Or;T~ ROHCTPVKL4LUt, coot.06b1 notty4eHH:A I pt,tc.yHKa. 

6 , J],Byc:vopoHHKe ne"'lan-tble Mcilbt. Oco6c1-tHOC'tf.t .C.OHc.'TPYHUHH, c noco 6bl rl011')'4eHMII Plrlci,"litca . 

7, M11oroCJ10Hflibte n eY,HH~e n11aT~ . Oc.:06eHt-tocri.1 l'IQttorpyt<U,HH, cnoco6b1 no n•('-ieHH,. p~cytiu, 
B. X1o1MM"lecl(1tl1 MeroA , t13r010eJt~HiL1.J1 nl'.!'-1:Ml-'lblX nMT. 

9, KoM6H t-M-,O!Hltii'lbllii f1031-1HtBHblti cM.e.JOA ~roroaneH HR ri~i:J Tif til!lC n:JlaT. 

10 lnett.TpOlll;IMWH;icKMM (nOJ1ya\fJAlfTHBHb1L11) Me.o,D H3rcr!'O fl f1Ct~t1.!l n~im ibl:ir n11:a,1. 

11. Te1-1DiHr ME!TOA li'Jj,tOfOBne HHR ne~artt~ nllilli, 

12. Meto.a. r.•eTa11J1 ~rni!UMH c1<B03Hbll( araep,crn ~­
l.3. Mero•A nana:pHoro n p~co8a ~ MA 

14 MeTO,ll, no<:/IOH HOro t-JapaY.J,.,8aH M.11, 

lS. Cnoeoobl (J,1HIC.ll.J,MIH KOMnO HeMTOB Ha , nlll. 
16. 811-1,qw Motna>tt.a. 
11. B1,,1,ati1 KOHTal<Tfibll( c:oeA1.1He 1-fHMI, 

18 Bapr.1at+Tbl vaaHoeKiM ~MO M t<Mn Ha nr1. 
19. Cnoeo.6b! ipt,1.kca~H l<OMlilOHeHTOB Ha nn. 
20. TC'.IIIIMOrH:111 c6opt(1;1 3M Ha KMO. 

21. Cnoco6bl na~l(H KMO. 
21. Te)(Honon-1~ c:6□pKH 3M Ha KMn 

2' . na.Anb~111e nacrbt. 
24. Tex1-10.nor1.1111 Mot-tr al!l<a tia1<pyrJ<o'1, 
25 . Te>fiH.OJlOft,,1:RJ MOHra}l(a nettr()\-IIHblMl4 1@6~JIAMM. 

26 . TeXltOIIOrHff >KrylOQOrQ MQH Ta:l'i(ci, 

2 7. OcliOBJ..tbre 9,ram,1 pa1pa6ov1<H ,e)(npo~ecto a. 

28. TexHonorl-f'iHDCTb •fl!IOO 14' AM.ll11H. 
29 . npoe1tn1 pooa.ttMe Te,.:l40,non1"lec.ici.t~ 011el}.iqi,,A, 

30 T Cll-lHOCTlb TentOJTOf~"l~lilMX onep.tltJ.M 1,t. 

31. Or1,peAt:!nl'.!>l1J11(! TeXliOAO<Ml.leC.KO~ c--e6ecroLt.MOCTH. 

OcHoaHaR ~6Ha .,r numepamypa 

1. 6 HJ1M6HH K.YI. " ,.c.p. KCM-1,;rpymopei11;0-TeXH0110r1,1 ... eCl<Ot! 11pot'.!-KTHpOBa.HH0e ~neK]pOHHOM 

anni!pi:rrypbt / no.a pe.n,. UJaX1'-IOBa B.A. - M.: v1J,llt DO MITY HM. t-1.3. 6ayM:at-la, 2005, r. -
568 C. 

2. nHporoua E.B. npo@KTHPOBaHHe " TeXHOliOntF! ne4aTl·H>IX nJlai. YLfe6:MHK - M., 
$op,yM:v:!Hti>PA-M1 20051 56-0 c. (Bblcwee 06pa3oea~r.1e~-

3_ /Je',')('Ji'll-l S.H. 0CH08 b1 KOfrlcrpyHpOBaHVIR ~ Te:(~(u10rl<'IM 11p(h13'DO,qcrna P3C.: Y4e6t1oe 
nocoliHe. -~owt<ap-011a~ IMaprY, 21006. -344 c:. 

4. TG?:.rnonorHH 13 npo1,13,oo'ACTBe ~neKTpOH~fl.~. t4acn. I. Cl1,P8B04 HHH no npmBBO,AGTBY 

oe!.4aTHbtx nmn . no.o. pe.«~ n. CeMeHORa - M.: 000 fp,ynna ITTA 2007-586 c., Kn. ,-a6n. 
5. A.Me,QBep,eB. ne"l 3-JHl!la@ fl+/}8'fbl. HOtiCTPYl•U.~HH M MatepMailbl. - M., TexHoc¢,epa, 2005, -

304c. 

AonoAHMmt:"bHas J14e6HOR numepamypa • 

1. n~ .... arHble n11aTo1: Cnpaooi.ttlHK: B 2-x KHHrax / no,A pe,n,. K.<P. KyM63o. - M.: TexHOC()epa, 
2011. 



AHC11"1MHHA 2. 

TenftOMQCC006MeH 6 KOHcmpyKlfURX 3C. 

OcHOBHble noHRTMR, onpeAe/leHHA 14 3aKOHbl TeOJt006MeHa . Ten11onpoBOAHOCTb . 3aKOH 

ct>ypbe. .£\M4>qiepeHU,MallbHOe ypaaHeHMe ten11onpoeoAHOCTM. rpaHM4Mble VCIIOBMJI. 
Pacnpoct paHet1t-1e Tennon,, e nepJJ,blx re.nax. l-1-cno11b30BaHMe aHa11on11-1 ,11eKrp111"teCMH>t M rennoobfx 

u,enc~. Tcn11onep:eAa4a M3JtV4et1Met.1, 3aKOHbl rlna►1Ka, Cre¢,,ma•6011b4M..1Ha, flaM6epr.:i. Jl~HcrwH 
TeM006MeH Mf!>k.AY renaMM . Ko:14>¢,MU,YICHT 4CpHOTbl , KOHOeMTMBHblH T£>.M006MeH. 3at<OM Hb.OTOHa~ 

PMXMaHa. KpHrepMl-4 OOA06MR M KpMTepHallbHble ypaBMCmtA. Pe)l(MMbl KOMBeKTMBHOro 

reM006MeHa. Ecrect BeHHaR M npMHYp.MTeJlbHaR KOH8e1<4M,.. Cr!O>K.HblM ren11006MeH. Ten11oeoe 

MOAeJIMPOOaHMe. Pac4eT TeMneparypttoro non.A MMKpocxeM. Me.TOP.bl OXAa)t(,£1.eHK11 3C. 

TcpMO&Jtetopw-lCCl(OC OX/la>K,AeHHe s.neMeHTOB H YMOB 3C. TCMODb lC ,py6bl. >KHAKOCTHbte CMCTeMbl 

OX/la>t<p,emrn. OX/I a>tCAC►iHe :>C, noc1poett1◄t.1x t1.t 6ecuopn·ycuo~ 9Jle.MOH1'HOH 6ne. 

MeKOHUlf.eCKO.R npo"IHOCmb He(yt.L4UK KOHCmpyH14ui1. 

0GH08Hble OOHRTJffl .-i onpeAeneH"tA, l-1CT04HHK►I MexaHM'-lfCKHX B03Ae ·HCT8M~, 8J.1A,bl 

MCxaHH\.leCkH)( BOJACi1crewM. 8H6pa1.4m,1, YAcJPbl, nMHeHMble neperpy3KH, MOMOIICKCHble 

B0.3A8~CT8HR, 3KYCTM4eCKHe 803Ae~CTBMR , MaTehtall'l4e CKHI? MC>Ae'AM AeTep,.,MHHPOBaHHb lX It 

CIIV4ai%HblX Me>CaH~14eCKM)( B03AeHcrBHlil. 8w6pa14"0t'H\,Je MOAt "JIM ,neMetffOB KOHC.TPYKU.MH 3(. 

KltaccM<IH•IKa~A MOAeJll!H, KOJle6aTeJlbttble MO,l.i.Mtl e OAMC'1 crcneHMO cao60Abl. CH/IOBOe M 

KHHeMan~ec1<0e 8036V»<AC►IMe. AMHilh\K4eotMe xapaKTepMCTHl(H KOHCTpVKtq!OHUbl)( l/teMeHTOO. 

Ceo60AHble H Obll.fY}kAe tmtitc KO/le6aHKA, Ypaef'#et<HR kone6aH HH CHCTeM c OA,HOM creneUblO 

ceo60AW, 6aJU(H H nJlacniHbl. Ou,eHK.a co6croeHHblX 4aCTOT KOHcrpy,u"HO HHbfX 3/leMeKTOB . 

Pe30HaHC:Hblt! 118AeHHR 8 KOHCTPYMlV411)( 3C. Pac14er p_MHaMH"4CCl(HJ( H.arpyroK "1 nepeMeW,eHHM nnaT. 

t<11acc1o1(f)HKtlU,H1I )'C/10811.i pa60rocnoco6HOC'ft1, 04.euKa BH6ponp04HOCTH. Pac4eTbl Ha YAapHble 

803AeHcre,11:R. ,D.eMCT8Hff YA3Pttb1X 14MOY/lbCOO Ha VflPYrylO o+cre.My. Ma te Mant-..ecKHe MOAe/lH 

YAapHw ,:.t H3rpY3GK. Pac~et nepe<py:aoK, B03HMl(alOW,HX npw na,qeMHM 3C. MeTOAbl 6opb6bt C 

OOlAeikn:n-1e,., MeX.l'-HK~OCXH)( Harpy30k . AMOPTH334H~ 3C. Xapa1<TepMCNt4ec1<oe ypaeHeHHe. 

Co6CTBeHHb>e 'tatTOTbl /1f1ttel4:Hbl.X, yrn08b lX 1-1 (:8AlaHHt,IX MOlle6aHMi4. CtaTH'leCKHH H AHH.31',011.(eC:KMK 

p ac4eT Cl4CTeMbl aMOPTM3a41,01. Oto6etiHOCTM paC\le-ra CHCTeM aw.opn-13au,M M C C)'Xl-1M TPe-HHeM. 

BH6po3aU(.1,1Ta 9AeMeHT08 3C e116pcno rnoU,U1K)l.ll,!'IMi1 Mi)Te-pHa/laMM . 0CH08bl OMTHMH33\,\MOHHbO( 

paC4eT08 npM npoc,m,tposaHHH HeCVW,MX KOHCTPVK!lHrt 3C. 

Teopemu'lecKue OCH0661 HoaeJKHocmu ,neHmPoHHblK cped'"1e. 

no,-mrne H31Ae>+<HOCTI1. OCHOBHble nOKRTI-111 H onpeAeneHHII BHAbl 11 MexaHl13Mbl QT1(3308 

3JleMeMTOB 3C. OCHOBMblO noKa3aTe/lM HaAC>+U-IOC'rn K C8R3b Me»<AY HHMH. noTOl(H OTKa.308. 

0CH08Hbte 8MAbf pacnpep.e11eHK.A CJ1y1.1a'1Mb.1X BeJIH4HHI npHMeHAI01.411ecR B reopM:H H3Ae.>KMOCTM 3C. 

3t<CnOHeHL,\H3/1bHbtH 3,a1<0H HaAe)lo(:HOC:TM HeQOCCTaH-aB/IH83eMoro :►.:c. 9/let<Tpw-iecKHe~ 

KOHCTPYKTH8Hble, npo 1080Act8eHHble M =IKCnnyarau,HoHHl) II? ¢,aKTOpbl, 06yc:11an/lH8iUO~e 

HaAe)t(HOCTb :IC. MeTOAbl p3C"fel'cl HclAe>«HOCTM 3C no 9He3anHb lM OTK<U3.M. CraTI1CTH1ieCKHH aHaJlM:3 

HaAe>f<HOC'm, Pe3ep8HP08aHHe B 3C. 0CM08Hble cnoa>6bl peaepewpoeaHHA. MeTOAHKa pa~era 

tt 3Ae)t(HOCTM p,e3epaHpo83HHbfX CHCteM . H3.Ae>KHOCTb 60CcraHa8/llo16aeMbU( 3C. OnpeAeneH11e 
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He06XQAl1MOro ~Mena :3anaCHblX ,neMe HTOB, AHaFIHJ Hap.e>t<HOCTH 3C no nocreneHHblM OTI(a3aM . 

PacnpCAeJleHJ.fe apeMl?HM 6e30TKa.ffloM pa60Tbl 3/leMe .HTOB 3C npH nocreneHttblX OTKa3ax. 8.nHAHHe 

npoMJBOACTDeH.Horo pa36poc.a napaMerpoa MeMemos, reMnepa,ypbl, eJHJ)t(HC>CTK YI APvrnx 

Aeaa6 H/1143Hp'flOU.V4X 4>a1<Topoe Ha Hap,e>t<HOCTb .3C. nvrn OOBbtWeHHA !H(Cn11yaTaU,140HHO t1 

Ha,qe>k HOCTM ~c. no 0.b1UJeH111e Hap,eH<HOCTl4 3C BBeAeHHeM HH$0pMall,HOHHOli1 ,u6b l l~HOCTW . 

KOA 14poBaH Yle no ~eTHOCTH . t<OAMP083H ~1e no XeMM .HHl"V. 

311e1<mpOMOlkUmHDR ('()8MecmUMOCmb . 

O~OBHbte OOHA'JWI H onpep.eneHMM . Hcr0'-IHHKM .. npHeMHKK\.t not.tex. Knac.cM$MKa~Hfl noMex, 

00MC!X03al1J,KU4t?MtlOCTb u,1-14>poBblX H aHa11o rOBbfX cxeM, 3neKrp\114eCKH l<OPOTK\lle 14 3JleKTp~ecKtl 

.AJIHH l◄ble /IMHI01 C8A:!H1. 00/IHOBOe conpOTH8/1eHHe . CornacosattHe 11\IIHHK CBR.3\11, naMeXH no 1.4enf1M 

!:l/lelCTpomua HMJ:I M MCTOAbl HX MMtll4MH3DUJ,!\II, 3JleMrpocrant'4eCKoe, MarH:MTOCTaTl-14eCKOe H 

Me~pOMarnHrMOe 3Mp3HHP08aHHe 8 3C. Knaco1¢,•tKa4H~ 3KpaHOl3. 3ttpaHM: p 0 03H Me 6/llll>k.HlllX M 

Aal lbHl-t)( ,OH Yl:!IIY'{etOtA . 80A0)¢0HHO-OOTH'-teCKHe ni1HMM CBJUH B 3C.. 

nepe1.1eHb aonpot:06. 

1. MCJI.JHH"4CCKWC: 003Ae~CT8HA . 8HAbl, xapal('TepMCTMKW, nap:,Me?DW, 
2. 0-epeXOAHble flPQl,teCCbl 8 .)lleKTp~&KH A/11iHH1;,I)( /IHHlf.AX e8. 'flK npi.1 p.13111-t'tHblX t-1arpy.1xax . 

3. KoHcrpyKTHBtt:aA Mepap.llM1' MCMCHTO&, V3JI09 11 yerpoHCT& 38M, 
4. 1-1-tcyw,on l(OHCfPY'K~A ,AeKTJ)OHHO" annapaJVp&., Cla,oaM eTObl, pac,ien taR MO,QeJlb. 

s. 311eKTPQMa"1H THa11 COBh\ecTHMOCTb. K.0/1;,,ltercteE:HtfaR o~eHKa, 

6. TennonpoOOAHOCfb . 0 pHlflV111bl. t1 OOIOOt!ble COOTHOWCHHA. 

1. AHMH3 80lA,eMCT8Hfl ew6pat,IJ4'f N3 ~H\M?CKVIO HOHc;TpylUJ,MIO 3/teKTpoHH O~ 

annapa,ypb l. 

8. H.aAe>KHOGfb snewrpo 1-o+OM annap;nyp'ol, 06u,11e OOHRT HA YI napaMe."fpbl • 

.9. n ;pox.o>Hp.eH11e 1ennooo<o 11orcka '-le(l~:s t.'TtHl<K P33JUN110-M 1<0H¢>11;ry·pau,1111, 

10, Pe.!OH~HC o MeXaHHl(e(l(\lt)( tcOJ.IC'fPYKll.1111X. 3neKTp:K"4e<HaR HIO/l,f!nb . 

11. Pil("leT thl.QeltlHOCfH c.u:re.M C nOCJleAOBaTeJlbHblM CQeAHHeHi1C'?.M ,11c.M~HT08 , 

12. AHa.nOrH.fl reMOf:lblX 11 3/tCKfPM"4eCIOU: uenel4, 
13. 8<>3Aeikr81+e &lo(6pa411ii Ha ct11eti1eH-rt.1 nma «crep1t<eHb» K KMacnnta» . 

14. no/\~ 33J!eHTpM4eact.4 KOpolKMX /IMH141U C8J:!3lll 

15, kOH~. npHHl.4140t,f t1 OCH08Hbte COOTiiOWeHl!SI, 

16. PJC4eT '11CTOT co6cT&ettHblX Kone6aHMK nnaCTHH. 

17 . no,M!XU 8 !111eWTpM-.eCkH AJ'HHHbl:X 1'114Hl4A)( C8RJH. 

18. ie nnoaoe IQ~eHMe . OpHHU,Hnbl 1ot OCHOSMt.le COOTHOWeM"1fl . 

19. l<o'4><blU l,HeHT AJ4H3MH•U·10cnt . OnpeAeAeHH-O H pa"'er , 

20. PaC'-leT HclAe)l(HQCnl C.H(Te.M c. napallllelt bHblM coep;tHeHMeM 3JleMeHTOIJ . 

21, TeMnepi3tyPHOe none l<OHCTpyltTHBHbl)( 3/11~.MeHTOQ Tu.na «CTep>KeMb It , 

22. Pac .. e-r He-cyu\ei:i 1<0HCfPVkLtHM Ha &03Aekre11e yp;,p,a, 
23. tfaAel+OiOCTb (HCTeMW C 3.J811CliMbhY,U no OTHOWeH l110 K OTt<a3aM 3/!eMel-fra MH. 

24. OpKMetteH~e reop11>1 nOAO(h111 np11 atta/1~3e TellJ108blX npolleccOO. 
25. MelOAbl 331l.V!lbl OT PC30H:aHc:-a 8 KOHCTPVKw,tH annapa rypw . 
26. rpa~W'leoc~ft f\teTOA paC\ l eT8 orpa>KeH11iii 8 3)1exrp11-.eCKH AJll1HH blX J1HMH$1X cM: ht , 

27 . Ce060A1-taA KOH9e1<1.41tS1 D MCOrpaH~"4~HHOM npocrpaMCl8C, 

28. Op11.MeHCHMe aMopTi t~aTopOB PJlR 33UVffl:I OT pe30HaHca. 

29 . n apalKTHble H380AKH Me1ttAy 1/lel<TpH 4 eOUt ,o,.,lMHHbl,,U1 /lltHHRM~ C8Sl»1, 

30. kop,Mpo8aHM~ MH$OpM04l.1lll no XeM.VIHHfY, 

31, Pe30li8HC 6 9/!eMetrntx Hecvu..eM KOHcrpyklJ,l'IK H MeTOAb l 6opb6W c tl~M . 

32. HaAe)t(HOCTb pe3e-pe11poeaHHbtX CJ.tCTeM ( HeHa r pylt«!H Hhit,1 pe3epeoM . 
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33. Ceo6oAHilJI tlOH9el<l.\kft B orp <HH-t'-leHHOM npocrpaHCTBt'! 
34. MOAe/lb rAeJraH11"'leCKOH CMCTe.Mbl Mee 0CH08H U e napaw.elpbl. 
3S. no pnAO M paorera H8AeltlHOCTI1 3/leKll)OHl-lOA annaparypbl, 
36. BbtHV~AeHHOR l(OHBeKu,HA npM BH-eWHeM o6reKaHMH ren . 

37. rac,.iCT \f.lCtOl bl co6rne 11HblX KO/le68Hl1ft KOHCTP\ftllM.8HblXMeMCHr08 nma «CTeJ')H<Ctib•. 

38 . HaBOA IOt no qeMM mn a1-no1 M Mero.a,i,i 6o pb6~ C HHIMt. 

39. T'ennoo6~..e:H np" « 11neH)1H, 

40 . P'ae.'-leT "laC?Oi co6aaeHHbl)( KOJ1e6aHMM MeMeHTOa 1·,ma « nna Cl l1H3li . 

41. Ma tH\offOC'taTH'-IKit<>e 9Kf)~H11f)O&aHHC. 

42 . MeTOAbl 0l(Jla>K.0,eH!4A ;3/lCKTPOHt+OH anniP&TYPbl . 

43. O npe,qeneM1.-1e t10:i4$11.411e11;a p,1111:aMH'-IHDcnt MexaMH'teo ou cHCteM. 

44. Pa~e., HOPM Ha,Q,e.1101ocru, 

45 . Oco6e.HHOCTK MOHAytcTHBHbOC CHCTeh\ oxr~>tVJ,emu,. 
4 6. n pwt.1e11ett~e KOHTPO/lfl no \lentOCi l t MR 006blWeHMR HaAe>KHOO'h a/H?KTJ)OHHOH 

a nnapafVpbl . 
4 7 . A HM ltS 1en11oeoro pe>iO'I~ 6110Ki np1-1 ecrecree HHOM tl()H8'e.tm19HOM Teflll()(l,6MeHe . 

48. 8.o3Aeiicrm1e e 116pa u,>1H Ha 3JleMeHibl THlla 1tCTep>1<eH~» VI «nll3CTMHa» . 

49 . 3./U!KfPO Cl lT'H 't ec:t<Oe !tMJ)at1HP08a H..C , 

so. 0PMMeHeHKe aMOpn13aropoa ,tVlfl .3,i!IIJJ,Mlbl OT peJOttaHCI. 
Sl . :t11ettl pOMatHH1Hoe !Kp,8 .Ht1P088 HHe, 

52 . AHi.mU 803A@ikrB\.4R 8M:6pa4~~ HA KOHCTPVKU,ldO 911eKTpOt,tHOl1 annapilfVl)!II. 
53 . Op l4Me11e11we nopor08b!X M Ma~op~'t<lPHbll( a.lleMl'>tTO& AflA nCBbllJJC!HHfl H.1.0,0>+cJIOCTM 

i .neKTpOMHOil annaparypt,1. 

54. Optvf\eHeHKe KOAMpo!laHAA no XeMM\.tHry MA MOBblWEltt'M~ KaJ.1,1'!.ll<HOC'TM 8bl41-1C/ll4Te/lbHbUt 

(:MC'f(!M, 

ss. Pa~eT KOHCl PYKU,MH 3/H?KTJ)OHHOH aff11;a,pa:ryl1b' tf'il 80:JAeii CTaHe YAapa. 
56 . T.eM090ill ~~M N11+0ro61104MO" crol11of C n p1111vAHre1H,HO~ &eHTl1,nRt4Me~. 

57. PaNeT l.laCTOT co6craeHHbl)( 1<011e6at1MM )(QHCT~KrMmihlX 3/leMeHTOB 11-1na •nn3CTHH3» , 

58 . rt pMMeH C!!H.M-e 80/IOMOHHO •OMH't<!<'.101:X Jl~M~ C6Rll14 AflA nc pe.@414 CMnl i/108, 

59 . TiePM03/l8KTJ)M4e<:XHe 3J,e~HT'bl OX/la>MAeWMfl 3:/leKTpOHHOM a.n napa,ypbl . 

60 . MeTQAl,I 3al1\KTcl OT peJomKCo 8 kOMC'TpYKL\1111 Ml!KTPOH~OM annap.,nyp11 1. 
61. 3.flCICTPOMar HHTHCe 'atrpa HMpc)UHHe . 

62. Rp 1w1eHCH11e rennoetdX Tpy6 .CV,R OX/la}l(J\eHHfl 3/lel'ITPOHHOl'.:t anr.apa,ypbl. 

63. (l pHMeH eHl! e aMQpn139TOl)OD AflA !3.t11Hi bl OT P~lOH<IHCD . 

64. 06L4ee M t10,ne, -,eHT11oe pe3e pa1-1poaaHHe. 

GS. Orpa ~H\;ffi. 8 MeKTJ)14'1E!'CHM AJ'IH~Hbl)C /IMH14A)( C8ffl)1, A 1,tit.111.frM4e Cl(141A Mero.a. paC'lef i , 

6.6. P.a('ieT ~IHJ,~e,.qa AHHaMM'IHOCT14 MeXaHK',teo<O}i C.ttCTeMbl. 

fi'}, 0611eNeHHoe 14 aconb!;AIJ.lee pe,ept ntposaHtt e. 
68. OrpaMe Hl.tA 8 ~Jlf!IO'p\.4'1tQG,I A/IHl-tHb!X i1HHHfl)( t8$13H, fp ad,}! t.teCKHH MeTO,Q pac,1e1a 

ot p.llkert MH. 

OCHO .flHO/f Y"lfrliHOII numepamypa. 

1.. 61r11t~ffMH K .'11. HAP · KOHCTpYKTOPCl<O-leXHOJ10rM4eGKoe n poeKT l-1P08 0HMe 3/lel<TPOHHOM 

annaparypbl. / no.<1 pe,o,. WaxHoea 8.A. - M.: "13.<1·00 MrrY MM . H.3. 6ayMaHa, 2005 r. -
568 c. 

2. <t>eAOPOB 8., Cepreeo H., KoffAp aumH A. kOHTJ>Onb "' Mcm.1ra H1-1A e npoe.1<T14poaaw1,ut 14 
npoM360,l\CT8e POAMOMeKTJ)OHHblX(peACTB. - M.: TeXHOc¢,epa , zoos. - 504 C. 

3. Mypo Mu.es ,ll.lO., T10p111H '1.8., 6e11oyc00 O.A. KoHc-rpyi-1pooaHHe yl/108 M ycrpoMCTB 
1ne1<rJ)OHHb1X: cpep,cro: Y'4e6Hoe noco6Me. - Pocroa .. Ma-t).oHy: <I>eHl4HC, 2013. -540 c. 

4. 6enoyc A.1-1., EMeAb RHOB B.A. OCHOBb l TeXHonomH MHKPOMOKfaH<a IIIHTerpa /lb HblX cxeM. 

-M.: AMK npecc, 2013.-316 c. 
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5. napct,eHOB E.M •• KaMblWHafl 3 .H., Yca4es B.n. npoeKntpooat1Me KOHCTJ)VJ(U,M" P3A. -M. : 
P3AMO H C8Jt3b, 1989. 

6. Koct,aHOS IO.H. T oopenNE!CtcHe OCHOSbl KOHCfPYHPOBaHMi:I, TeXHO.nori.11-1 H H3Ae->HHOCTM 

P8AK03/lef<TpOHHbOC cpeJ;\cra. - M .: f>aAJ'10 M C8R3b, 1991. 
7. "fepH~wee A.A. OCHOObl KOHCTPY"4-P08aHMR M HaAe>+<HOCTH ,neK1J)OHl1blX 

Bbl41-1C/ll1Te/lbtlb1X cpeACT8. - M.: Pa.a.Mo M C8RJb, 1998. 

AononHumeni;>HOR Y"e6Hon numepamypo. 

l . K31'\blWH3A 3.H., MclPKC/100 8.8., CO/IOObCO 8.A. KottcrpyKTop<:KO ~texuonorw-teCMMe 

pac4e ·rb1 :1ne,rrpoHHot! annapatypt11: Y4e6tt oe noco6l-1e. - M .: "13Aare11bCTao MrTY HM. 

H.3. &ayMaHa, 2014. 
2. Te><HOllor11~1ec1<a11 AOPO>KHa.A Hapra IPC no MeKrpo.,m1<e 1-1 pa,D,Mo3J1eHTpoH1-11<e. - M. : 

iexHocC:,epa, 2014. -664 c. 
3. npeCHYXMH n .H., W.aXHOB 8.A. KOHCTPVMPOB.JH\ile ineKTJH)H.HbfX Ubl'-IHCIIMTeJlbHbOC 

MaWH fi H CMCTeM. - M.: BblcwaA WK◊lla, 1986. 
4. WepcT1-1ee B.B. KoHcrpy111poaa.HHe M MH1<J)OMMHMa'rfOpM1a1,u-u:1 3BA. - M. : PaAMO H COA!lb, 

1984. 
s . ,D.y.nbHe8 r."1. TeMOMclCC06MeH B P.JAMO)/lCKTPOi-lHOti onn apa'fYpe . - M.: S blCWaJI 

WKOna, 1984. 
6. Waxttos 8.A., 3HH4eHtto n .A., Co11oa..ea a .A., KypHote H.co A.E. OcH0at>1 

MOHt1pyMpoa.;1>nu, a Solid Edge. no--.u~t l'IO npoewrt1poeaHM.O 1-1:1p._en1o1H 8 
npw6opocrpoeMMM : Y'le6Hoc noco6Mc M.: AMK npe:cc, 2014. - 372 c. 

AHCl4"1MHHA 3. 

rt>opMUpOIIOHUe nneHOH uJ npoao'1RU&UX1 pe1ucmuaHwx u cJu3neHmpu"leCKUK Mamepua.noa 

OGHOBHble ceoi:tcraa nonynpoao p n1kOSblX M HHblX MarepHaJlOB, npMMeHJleMbtX 8 TeXHO/l001 4e(l(H)( 

npou,eCCDX 4lopM'1iP088Hk'.A t,\HKpo;>Jlet<TPOHHbl-X CTpyt<ryp. K11aC01¢)~K3""" 00,Q,llO~eK 14HTerpallbHl.>tX 

MMKp ocx eM. TeXHO/lonNecKM'1 RPOl.\f!CC no11)'-fe tt Hff n11aCTMH no11ynpo90AHMKOBOrO ,cpeMH MR. 

non~e t-Hte Me-ra:imr-t eoc o ro KpeMHKfl, 0,,mCTI(a MeTa/l/llNCCKOro +<peMHMJI. Bb!PO~M8aHl'1 e C/IMf Ka 

no MeTO,qy 4oxpan.bC~iJfO . 30HH~A OYHCTKa CJWITl<a. Pe3Ka CJIHTKa tta nnacnt Hbl. 0CH08bl 

TOHKOn/let-1041-tO~ TC>lti0/l004M. Ma r epManw n11eHOI<. TepMM4ec1<oe aa1<yyM HOe HanW1eH1-1e. BHAb,I 

HtnapMTeJte.'11, Cnoco6bl yMeHbtUeHH H He-pa9~0MtpHO C'n 1 rOAtiVlt lbl 0/teHOI<. Patnb11teHHe 110HHOH 

6oM6apAMP08K0'1, KaTOAHbte C)1CTeMbl. HO►IHO•M33MCHl-1blC CHCTCMbl. Mar►1etp0tlHbte CMCTeMbt. 

To,,cronneH04H3.A 1'e)(HO/IOrwA. BYIAbf nacr. 0CH08Hble onepaU,H H. npJ.1 TO/ICTOMC'J 10 4HOH TClOIO/IOntH . 

n11eH0"4Hble pe3HCT0Pb1, 1-<0H.O,e Hca i Opt;,I 14 HHAVHTHOMOCTM. npoeK111poeaMHe Tono11ono t O/ll?M04Hb0( 

9/1.eMeKTOB, PaC'-1 eT napaMe,pos n11eHO\fHblX. .3/leMe HT08. nop.rOJ ,H(a nap,aMe-TpOB nll~ HO\f Ht,f)( 

9/le.MeKTOB. 

tbopMUPOB:OHUe nonynpooodHUK08blX cmpyKmyp 

KOHCTPYK1-'l tR fo·tn0 /111:PHOro tpaHJl1CTOpa B HHTerpallbHOM Mcno11HeHMH, KOHCTPYHUHR Mon 
TP3HlHCTOpa 8 HHTC?rpal1bHOt,\ 1-1cno1111cHHH. Pe JMCTOpbt 8 HHTerp3JlbHOM 11cno,rneHHH, 

KOMA2HC3T0pb 1 8 HHTerpallbMOM MCOOJtMeHHH. AMOAb l B HHTerpa llb4-40M 1,1CiflOJ1HeHHM , "130/IR4HA 
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MeM<AY .31neMeHT31\\H. COl3Mel4etlHble MHTerpanbHble MMKpocxeMbl Pa~e, TononornH 6HOO/Ul:PHOro 

rpaH3MCTOpa. P-:a~eT TOOOJlOn.m MOO TPilH3MCTOpa. / hrrorpact, H~. 4>0TOJll.'ITOrpa,4>MR. 

PeHTreHOJIHTOrµa~JIIR 311e1<TpOHO/IMTOrp aquo1 . "10HHCrJ1V'leB-aR JlMTOrp aq,+fR TeXHOJI Orlll M ASOt1Horo 

q>OTOwa6JlO Ha . HcnOJlblOBaHHe 4>a3QCA8Mr310tl.\,KX MaCOK. HcnOJlb306aHMe BHeoceaoro H3Jly4eH MR. 

nMTOrp ait,H..R npe,o,ent>HOrO y111>TJ'.)acl>HO/lE!Ta. TepMw,ecttaJI AH¢,¢,Y3HSI. 3aK<>Hbl Cl>M1<3. YCAOBMe 

803HMKH06eHl-!1' p-n nepex:o.a.a A M<l>ty aHA H3 MeotpaMl-14eHM0(0 MCT04HHKa. J).Mct,4,v3HA M3 

orpa1·11•1lfeHH0(0 HCT04HHKa. AH4><l>V33HTlil. ..,OHH3A Ht.\MaHTal.4)-UI . ¢10pMMpooaHHe 

rny60K033/le)alOIJ..\W>C p--n nepeX"OAOB. 3nHTaKCWA . TepM144&MOe OK"1CJICt4He . XMM\lll(O~MCXaHH4eC.Kafl 

n11aHap 1-11a4HA. AH4>cl>V3HOHHO ~MaHapHa11 ctpyt<rypa. 3mnaKCHa/lbHO-n/laHap Hafl crpy,qypa. 

Crp'(l(T'ypa C AM3/l.etO'pM'•leCHO~ H.!OJ111U,tte~. H90MaHapHaA CTpy Krypa. no111mnaHapHaR CTpy,<rypa. 

KMOn CTPYltTVPa~ Crp:VKT\lpa 1CKpeMH"1A H3 can4>1i1pc». Crpyi,c,ypa ,K peMHH>i Ha H30JlRTOpe». 

Cnoco6bt pa3Ae11e-ttHA Milt'™H . PeJ1<a nnacntH A"1CKOM C t lilPy>K HOM anMa3'HO.t HPOMKOH. A.nMa3HOe 

c1-1paKfo 1pOB3H\.1e. J1a1epHOI? c1<pa~611pooaHMe. 311eKTpOl1H0-1l)"teBOe a<paH6HpoBaHHe. 

Pa :a.naMbl8aHM~ nnaC1MH H3 i<p~a/1/lbL Pa9AeJ1et1\.1e nnacn1H rH6PHAHblX MMTerpa/lbHb lX cxeM . 

HopnycvpoBOHUe u zepMemU30(.4UR UHmUp0/1bHbl1' Ml,U(pocxe.M u 41UKpOC6oPoH. 

Knacrn<!>HKa~H~ Kopnycoo MHTerpanbHblX MHKpocxeM, Coaerc ... e • MMAOPlllble KOpnyca 
Hl1T'E!rJ)311bMb!X r.u.1KpOCXCM. ncp1-14'ep1-iHHoe 1-i Marpw-moe pacnonomeHMe 8b,IBOA08, Kopn y<:a OIP. 

Kopnyca PGA. Kopnyca LCC. Kopnyca Qf P. Kopnyca BGA. MOtffil)lo( KOMnOHeITTOO MHKP0311eKTpoHmo1 

npMKJH~Hl3aHI-U~M, naHt<oH MerannM4eCKKMM npMOOR.MM k N\MKpoceapK~H. np~MeHReMbte Marep,1a/lbl 

H Te XHOnO t l-11-1 MO iHTa>ka. 311e1<TJH1" ec 10 1oii MO HTa>K l(OMrloHeHTOS- BapKaHTbl MOlffa>Ka t<pMCTa/11108 

t.1MC: C ROMOU4bK> npoBO/IO~HblX nepeMbl\teK, neHTO-IHblll 8b-180JJ.08, o6oeMH blX M3TPM4HblX 0bl8 0AOD. 

TeXHOJlOn-tA 4>0PMHP08aHHR JlCl.fTQ\IHblX 14 OObeMHb~X 8bl8G'A08. MerOA nepeeeptfYIOfO KPHCTa/1/la, 

Mot 1Ta>K 1<pHCTaN108 Henocpep,cr-eet-1HO i-;a n11aTy. BH.Obl repMCnt.Jcll,\MM. KopnycHall H 6ecKopnycHaR 

repMeTM33U,MR , repMell1-33l,lMA Mtf()AOM o6eonatt,K83HHA . MeTOA ceo60AHOl1 3aJllll8KH, MeTOA 

321/IHB.t<H e Kopnyca. repMen-1:3cl414.A npeccoaa;.u,1,e:M. UJ00HoK11eeoaA repMen43au,1i1A. rep t.,ennau,111-1 

nai1KoH . repMeTH3aU.HA ca.apwoi1 - XOJlOAffOH, lAl?. KTJ)OKOHTrJKTHOH, aproH<>,D.yroeoH, naJepHoff. 

KOHTPOJlb repMeTW4HOCTM HHrerpaJJb-HblX MMt<pocxeM. 

nepe41eHQBonpocoe. 

1. kls.l~a Y,MR HtliCf~l1bHb lX MHl'CpocxeM. 

2, l"IOAJlO>KKM ll()llyMpO&o,DJ-IMK08b lX 11Hle.rp aAb MblX 11!\IIWS)OCX.eM. 

3. OoAftO)l(HM ll16p1111,HQ~MeKO'-IH.b'X MHre rp aJlbl •u,,x M11.KpocxeM. 

4. ·rex H0/10(1-t.A nO/ly'leHl-t~ lf:lf (TO( Q l(p(>MMH$1, 

s. CTpyKiypa l,t TOflO/IOrMfl 61mon.ApHoro Tp?.H'lMCTOpa. 

6.. CrpyKrypa "',ononorHR Mon TpaH31tCTopa. 
7 . AMOAb l a 1m-recpa11bHOM HcnoliH.:tH1-1K, 

8. Pel l! CTOPW a HKTCtpJJ\bHOM KCflO/IHeHHH, 

9. KOll,ll,CHC8f-OS)bl 6 1-ttrrerpallbHQM 14COOJIHeH11M. 

10. n11eHO'IHbte 3/leMeHl'bl . 

11 . Q).OfO/IMTOfPO♦""'• 
12. PeHTteHOJIHto(p,.)t#)Hll. 

J.3, 31!eKTPOHO/lMTOtP34HA. 

14. MOHH0-11'(-teaaJI AMrorpa-$1-Ul. 
15. AH$c!>v3l111 Ml orpclHl1'feHHOrO "1C104H"1Ktl. 
16. AM¢,4)y3HJI 113 Hto r pai,w1.1eHHO(O 11CT0~1-111tca. 

17 . 1401-lH-UI MMMaHTal,UotR, 
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!S, 3rw,rn Ht.-1A, 

19. A~qiqiy:i1-1a'.HHa-11n:aHapH aR crpyt11.fVpa, 
20. 3n1,1fa H~a.nk1HO•MaH ilpH.aR CTPYM.lVJ>,a, 

21. (TIJVHlVilJa C p,M'.:IJl'et<TpH4eCKO~ H:J-01/lAU,~eH, 
22. 114 3on11aHa g~a11 C'll)1f'!<TYPa. 
23. rilo11 H n~HapHa1t I CTpy.KTVpa, 
24. It< Mon ClP't'Kl)ll)a , 
2 S. Crpy1-nypa « KpeMH1t1~•1-lc1,-carup1-1 pe», 
26. C1'j)VKT'I/J).11 « KpeMli"'11::it-H3·1t13'0/lffTOpe;n. 
27' Te~i\1 H"l~Cl(De BaKy')'MHOC-IHl'.IJ1bl!l<?H He, 

28, Bt1,cJ.b1 ~cn.ipine11eit 
2:9, 110i1HO-/i~e BOf! HcnapefiHt:. 

30. KaTO,qlfaA c+1CTCMa pacm,PJleH ~~­

] l. ~OHHO·iVliBMeH~Oe pi'C:nlol'llehl~e. 

32. Man-terpaHHble clfCTel\\b 1. 

:B. TOJICTOllllf'ti~l-!6R TeXHDl'lOr~R -

34. Pil'.:IAeJ1eH1-1e n11acn1H ,~(! 1-1p1111CTa1111 bol, 

JS, Cnorn6c,1 MO!-flr.i)tla KpHaa .JU10.II! m1 noAfiOl'l(1u:. 

:!.6. MHoraKp111ticlnbHb1e MD.ll.Vfl.lo'I, 

37, repMeT~3.alOffl N'.eTOAOM 06aona1oteal-h1J11, 

38. Me TOP, caa6DAl-40~ l.a/1111 llKH 60 BCllOMOf,i!iTP,/1 ti Ihle 4JopMbt 

39. MeTOA ceo6o,A~O~ J.iJ.11'1 SKK 1!1: 1<opnvca. 

40. KcMmpecc~OH!'foe npeccoaaH111e. 

411.. Jl~Tbee.ae npe.ccooa~~•ti. 
42. repMeTMl3-o[41A1R Kopnvc.os KJteeM ~ 

43. repMeJITT-aU,HH 11.0p0't'to8 naHKOi::t. 

44 . repMeT1o1J.a~R 1<oprwcos xo11aA1HoH ce.apK.QM. 

45. repMt>T1'1::ia1.t1.«R Kopnvc::ou aproHHO•Avroaolii ceaptrOM. 
46 . repr.1~l-1li:14l1F1 Kopnyc.oo n~3epttofi ceapKo~. 
47. repMen'133Y,l-SR KOP11'f'COIJ wael-lOH IIOHliil~THOt,i, csap1<olt 
4!t MeTOAbl KOH1poni;i repMll!lH'IIHOCT14 , 

0CH08HQ1f Y'fe6HOR irumepamypa. 

1. KaHCTPY~TOpCICO-lfeXHO/IOri.t4eCtmC' npoeKTI-1p08aHr.1e MeKTpc>HHOM armaparypbl. 

YL1e6Hll!J11 )1/IR' ey3oe • ., noA 06~. peA. B.A.Waxttosa , - 2-e M~/L nepe!pa6. H AOn. - M.: 
"13A-s-O MrrY ~~- H. 3'.E;ayrv1at1a1 • 2005. - 56-8 c,: 1t11. 

2. l<Clll!!.O,QQ . .n.A. Te-xtiOJ\On•rn. H KOHCTP~'H.1,111~ MHKpocxeMf MHKponpou.ec.co,poa ._. 
M~Kpocfiopm<. Y4e6Hoe rnoco61,11e Anfl ey3on. - M.: ~3Jl,-BO «flaiHb",· • 2003 1 400 c,: .-,,ti, 

3. naP4>e+100 O..Q. Te;icHonarnH M~.c.poocl!M. ~e6Hoe ri0-co6~e AflN ev~oe. - M.: ,cPa1p,1,110 M 

CB113b». 1986, -176 C..! l-111, 

il(onom~umeAbH'aR )"4e6Ha1i numepamvpo. 

1. Mypora C. (L1Cl eMHOI! npoc1mo1posaHHe ceepOOllbllH1X lo1t-rr~rpa11bHbl~ c-xeM: B 2 KH, / 

nep. c ;;u-trn. - M.: MMp, 1985 . 
2. K.n.,pc, A.A,a,aMc, ,lJ,>H .• L,t~H. T.CeHAeii, A,Ma1<rKM1>1e. Tc:xuoJ1omR CEii~C. B 2-.x t01 .• K~.1-

nep. C attrn . rlOA p-eA C.3H, - M.; 1,'13A&BO e<M1,,1p1t,, 1986. - 404 c.~ ..,,, 
~- r .R.rycb1(0B, r.A.6JJ1t1Ho1;1, A_A_r.napoe. MotnaH< MH1Kpo3Jre1<Tp0Ht-10~ ann:apatypb1. - M.: 

«P a,nMo 1,1 CBFIJb », 19!6 .- 176 c., HJI. 

4. Bil,pnaMoB n."1., IE11cy1<oe KA. 1 Ma11,a~yK B.8 , TexHo.11or1.14ec1<ttl'.! npou,cc-ebt I o 

HattOt'IIH>t<eHepMl!.1: ~eo. noc.06:He. - M.~ ~3A-BO MrTY "1M. H. :9. 6ayMaHa, 2011. -176 c.: 
ti/'!. (6.H6m10Tel(a «HaHOHU.lf(~HepMR»: B 17 lili, KH. 2}. 
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5. Mai-<ap4'fR B.B,. Po~KOHOB H.A., U,a.eTttOB I0.6. 1Mero,oµ1 /llii1iO(pa¢1i1H () HmlOl,1Hlllt(eMC:PHH: 

V4e6. nooo6He , - M.: ~b.a,-ao MnY HM. H. 3. 6ayMaHa, 2011. -176 c..: Hn, (61116111,10Tc1<a 

~HaHOHtlJKeHep!-4~» : R 1111.f-'I. Kl-I. 9~. 

AHCU!ltn/lHHA 4. 

An~pumMU"leCHUe Me.moBbl peweHUR 3ada'll KOHmipyUpofCUl ,UJJ {,<OMlf0140JJHU, 

QuJMeU4eHUR, mpa,cupoaHu) 

,(VW,tiOCTb 1-1 rmaati)0011a 3ati,cllf t<0HCTPYHP0B.:lH ►ffl ;me ,terpOl-f'Hbl>! ,cpeACTB . ~)( )(ap1;nniepL-1ClM,1<a. 

l.(eJ'leBble <Pv11 l<~Lti-1, Orpa HW•1eHKR. f JlOOaJilbHb.le It IIOtta.m.,11-fb! e Kp ~rep"1 L1 C.ITTltM~3a 4"1M. 

$Op"-'a/l H3a L4J.1 Fl ,, P2A0-.dlillel-lMJI 311(HUp:Mi4 CC;Kt1X np'l-ilHU,ltnH anbH blX c;icieM, MeroAba J){! we.tH1:II 3dJ],i:l'll 

KOla\n0H OB K"1 c:;iceM 311e1,npL1i.fE!C:MMle npM I-IU,HOMlil/1 bHblX . l{JtaCCHq>HRalJ,l'1i.A , cpa8J-l L1Te.11bH.iR 01.\t:!HKa, 

MaTeMaTJ.t"le<:.Kc!'A noc;raHoB~a 3aJ.],a4 l(O ,'w1nOIIOBKHi, OrpaHH"i ,eHHFI. MetO,O.bl peweHMA 3aAa"4 

KOl'l\nOHOIH<III. K.11aCCH~HKa11.J),tA, 06~.:u11 X'apat<TeJ:>1,1CiHKa a11rOp1HTM08 pa3M>e~E-Hl,1A, 1:<p1,nepM1"'1. 

Orp.JJHM~eti~fl . K-"'~CC:lr1¢l-1K3U,MiR, xapai-:rnpHble ocofieHHOCTM aMOpITTM~ea<KX M{ffOAOB 

TJ}i;IC:C14FJ0BtU'I. OcHCJl!Hble ~m., M ypoiHIH npoeKrnposattL<1111 ::tJleKtPOHHOH antiaparyp~. 

rrotmpoe11WJ u opzaHU30'f.lUU flBmoMarol.l3U{10SQJ4Hbl)( cucmeM 

11Hmezpu.posa1-1H0tt1 KOMnne,roo KOKcmpyKmopcfltD-ffle,o,011~u14f!'cl(oiJ noiJzamaaHu 

ri1pau.JeocJcmsc, 3/tl!KmpoHH ,b4'X cpttdcma 

CrpyKrypa m·rrerp"1l)OSaHHOr□ tt.OMi'l/l(!'J<ca CAinP M3~Mw~ Me:KTpOHHbl;,c, (peAtt8. >iCK9HeHUbl~ l!\Hl!Ul 

H3P,l!Jllr1H 3JleH.TJ}OHHblX cp~crn, Otc;1ie~b- 4'y1-tKLtMOHiiJlbHOro npo-et<rnpo8314Wl CAllP-(1); 1-tJilM CAE. 

(Computer Aided Engjneering) i;;1r1c;·~,,,u.1. Kot-tap1,11TOpt1Ute CAflP-K ML-1 CAD (Computer A1ded 

Design) e11creMb1. Km-tcrpyl:ilopcMJte CAflP-T ~l/lLt CAM (Computer .Aided Manufac:ttJritlg) C:HC!lt!'Ml'it. 

A!3TQ•M arn3LtpoaaHHbl Q CHCH~Mb1 TeXHOJKlf~"lecKOtr , 1noArOT08KH npOH3BOACTBa (ACTTinJ, ,Oct-10Btilbl e 

3ap,a"lllll ACTnn , C1py1<rypHaR H ¢VH1'14HOHa/lbHaFl ouu.,_a Acrnn, CxeMa 4>,'Ht<U,HO~i:11/lbf-ll>I)( l;IJ,RJ-e,~ 

Me>t<,.V' cH~MaMH ACTnn. l-1HtopMalJ/KOtittOe H MaT 1t2:M.ilTW-mc1eoe 06ecne4e1-n1e, -..exH."1Y:ect-t~e 

cpep.r;f!1a ACmn. A8TOM0TH3HpoeaHfible cwCTeMb~ npCH!'1(1'"1pOD.JllHSI Te)(HOJJOOt4eclUOC npoi.i_eccoe 

(Acn1n I-Oc~ oeH1a1c :m,a,a'iM ACrTTll. Ctpyi<rypHaA, MHq>-OpMa4HoHtmR 111 4'yHKll\HoHa11 t:iHaff Mo,,11,e11 i, 

Acmn. 

nepe:afeHt,, e-onpocoe. 

1. Oct10SH ble Hanpt'lllllern-1:11 tl8lOMoiliTIUaUl,H1 KOH,;rpyHpol!al-lM:il 3C. 

2. MetOA (jiymu,.1,1-1011aJ1b1'1CHTJ)','lfl'Y.PttOrD, aHa.Fllt::i.11 H C'11~1reJ..ea. 

3. Anro p:illJMVl:Jat..\HR npou,,ecca Kokcrpy.,;pooa►◄H~ OC 
4. A.nro pmMlll:!:iU,li'IA npO!! H.T►1blX npo4e.a,yp. 
5. MefOA,bl lo'! .Cpep,cna 4loJ;JI\C,;\}l.,.'IOE1at1Horo on~caHHA 1,m,c"fP,YK'l'l.16.libl)( ,.,,Ol].\'.ne~ B, CAlilP, 

6, 3J.O,iKl-1e "'tfl@KTJ]L'Ne<:~X npMHIJ,"ll11ita.llbt1b1:( c:xeM r~M.i , MY,lilbnupa4,aM.-i. 

7. reoM.eTpLt'-tecito@, aHa,iI,1Tt.14ee1me, MiITpw•1~oe npeAcraane ,m~ rpi'lq:ioa. 
8, MeTO,llbl w <CPPAc;tr1Ja onL-1caHHi:1 MOHraJto!HOl'O npOCTfJ.aHCcl'BEI. 

9. Teopern'iecH...e 0Ct10Bbl M.eTO.O,OS a6TOMc!Tio13Hp<Jlli!iHH,OfO pel!l.JNIM;! 3rill,a'f~ KOMflOH061(~ 9C. 
10. TeoperM4eCKlit' ccf1osti1 MeTo,g,as asm,.,arM3Hpooow +nro pceweH~:R 3o,O.o'<IMI l)<llMeW.eH.,.A 

Km~tTPYl(ll,1B1Hn1x r..oAy.AeM s MoHra.lkHoM n,poap,aHcrse. 
ll, Teopen,'ieCKHE! OOIOB!!~ Mf!I-OAO!} pewelill1lil ;ia.ri.ao,;M rpacc111po15t,;~ 

12. Cm)WObl I.fl OCOl5<:!nHDC'H1 rpacc1,1po 1111(~ n poBOAH b>X C~IH {!H "4 ~, 
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13. 80JlH08ble iJ1r()~lMbl rpacc11poaM:"1, 
14. Teo penNe:c1o+e OCHOBbl M£TOppB aaTOM3TM3HpOsaHHOro peweHMfl 3.tAa4M TP~tCHpo81fy! 

n:e4aTHbl)C COl!AHHE!kMi'.t 
15. AAropMTMbt TP3CCHpo6KH. 
16. 0006C:HHOC'flt TP3CCl4p¢8kH COieAHHemtM o ASVCTOPOHHHX H MHOrOC/lOijHt,D( ne'lantblX 

n,11aTax. 
17, C!1otCTeMbl .t8TOMiml3Hpoe .aKHOro 1(0HCTP~'HPQ&i1H11A "1C, 6.~C, C6"1C. MMKpoc6oooK, 

MOAvne~ PH/IH4HOro ypOBHA l(OliCTJ)yMnt&HO~ 11epap)tHH. 
OCH·oQHaR y"{e6HoH numepamypa . 

1. Hope1-11<oe H.n . OcHoet,.1 aeToMant3HposaHHoro npoe1m1posaH1,01: Y~e6HMK AJlff ey300 . -
M .: .H3A-80 Mf'TYMM. H.3. SayMaHa, 2006 .- 446c. 

2. HopeHK08 H.n. CHCTCMb l dBTOMaTM3HpoeaH►1oro npoet<n tpo eaHHJ=I. - M.: H3P,·80 MrrY 
HM, H .3. 6ayMaHa, 2001. -(HH4>opManu<a 8 TeXHl-t'-leCKOM YHl-iOepOHTere). 

3. AeH~o6peHbl<O 6 .H. , Mam1Ma A.C, ABTOMa™3alV1fl l<OHCTJl)'HPOBaHMfl P3A: Y'le6HMK 

AflA 0"'{308. - M ,: 8blCW3.R Wk0/13, 1989. - 384 C. 

4. OB'IHHHHKOB B.A. AllropHTMH3a~R l(OM6Httatopuo ~onniMH334"QHHblX ;1ap,a4 npH 
npoel<"THPOBaHMH 38M K CMCTeM: v ... e6H HK AJUI oy,oa. - M.: l-13,A"90 Ml'TY HM, H.3. 
6ay"'"""• 2001. - 285 c. 

s. Kypeia,•K 8.M. MaleMar.,eCKOe 06eC11e-<ettHe KOHapyJ(l'opCKOl'Q • 1eXttonOrHsecKOfO 
npoettrHpoeaHM.R c npHMeHeHa.1e,., CAnP: Y4e6HUK P/1" ay3oe. - M.: P3AH0 " C8fl3b, 
1990. - 352 C. 

AononHumelfbHOR ylte6HaR numepamypa. 

1. Llla>C.HOG S.A., 3Mw-1e.HNO / l.A., COnOebea 8.A., KypHOCeHKO A.E. Oct408bl 
kOHCTpyMpo.e;uo◄R 0 Solid Edge. no:;o6He no npoe1-m-1poBaHH.IO H3AeJ1HH U 
npH6o po apoeHHH : Y~e6Hoe nooo6He. - M.: AMK npccc, 2014. - 372 c. 

2. KaMb lUJHaA 3.H., MapKC/108 8 .8 ., CO/IOBbeO B.A. ct>opMa/lbHOe npeACTaoneHHe 
MeKTp1114eCKMX npMHll,MnHa/lbHb()( cxeM AM pewetntR 3ap.a4 ae ro1.taTM1111posaHHoro 

npoeK.tMpoaaHHA 311etcrp0Ht10~ annap aTYPbf: v ... e6Hoe noco6He. - M.: li13A·80 Ml7Y KM, 

H.3. 6ayMaHa, 2011. -46 c. 
3. AAe1<ceea s,r .• Hecrepoe Kl.~ ., noArypCKM~ s .r., Yca"l:OB B.n. ABTOMa TH3\1POBal•O·iOe 

npoc,n~poaa.HM.C KOHC'lJ)YKU,MA M TCXHOl10f"1'-ICCKHX npo4cccoo npOH300ACTOa 38A H 

P9A: MeTOp,w.te,CkHe 'fka.3311Mff I( npaKffll.lCCIOiM 3JHRTHAA\, - M. "13,D.-BO MBTY MM. H.3. 
GayMa>1a, 1985.-43c. 

4. Ca6YI-IMH A.E. Altium Designer: Hoebfe peweHHA 8 npoek'1'Mp083HMH ~11ew:-rpoHHblX 
'f':lpo'1as. - M., CoaoH-Opecc, 2009-439 c. 

5. HaJapos A.8., MHTIOwttH M.4>. PCAD.2002. Me, op.Htca npoetcn1poBaHMA ne'-laTHbfX nnar : 

Yl.fe6Hoe noco6He k t<ypcOBOMV H AHMONIHOMY npoetcrHpoeaHHK>. - M.: ~Jp,-80 MAW, 
2003. -60 c. 

6. Ha.Japoa AB., AeM6H4K1<1f:t H.n., Kycos n.r . ABToMaTH3aLVtR KOHCTpyHpooaHHll 
ne<faTHblX y3noo: Y<ie5Hoe noco6He K KYPOOOOMY H AHnnoMHOMY npoeKTHpooaHIIIO, -
M.: 11aA·BO MAl-1, 2004. -51 c. 

7. Kycoo n .r., Ha3apoa A.B. OpOMblUJ/leHHble cpeACT8a 11 Qf(.'TeMb1 aerOMaT H3Hpo8aHHO ro 

kOHapy 1-1po0-aH1<1A P3C: MeTOAH~l'.!-CHMe y1<333HHA 1< 11a6oparopHb1M. pa6oraM. - M.: 1-13,o, 
eo MAl-1, 2008. - 43 c. 
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AMCL\Mn/lMHA 5. 

AJtano~osaR cxeMomexHuKa 

nocm~.a.o&are111.-Hoe "' napaMe/lbHoe no,£\KJUO"leHHe pe11o1aopos. J).e,1111ren1-1. KarywHw " 

KOH,AeHCaTOPbl 6 u.enw nepell\eHHOro TOKa, no11ttoe H peaKTMBHO-C conpOTHBJ'leHMe. RC- M RL-

4enot.iHM. '-faCTOfal cpe3a, nocroAHHaA epeMeHH. noC/leAOBaTeJlbHbfe H napanr.ie.nbHblC RLC-u,en()l.!KH. 

cl>M/lblpbl . 0AHO- M AByxnonynepHOJI.HblE! Bbtnp11MM"Te/lH. Ct""d6MnHJaTOPb l , "1CT01.IH"1KH onopHoro 

Hanp$l)f(eHMA. TpeXBb lBOAMblE! cta 6HJIH3arOpbl. CxeMb l Ha 61,mo.11RpHblX rpaH3111GTOpax, OCMOBMb l E! 

CX~b$ 9MJlH)l./etHtA, Y01/J HTe/1bH\llH Hat:KOA Ha OAHOM TpaH3HCTOpe . 3M.KTTepHt,1;M OOBTOPHTf?/lb. 

OceMa ,D.apllHHnC)Ha. 06parnaA t 8113b '1 napaMe,Pbl ycHmffe/lbtiO ro k3CKaAJ:. l-1CTO'-IHH1Ut TOKa . 

TOK080e 3epttano. ,D.114>¢iepeHW1aJ1bHb1H KaCKaA. kaO<OAHaA cxerrta. ,D.oyX1'aKTHb1M K3CKAA, CKeMb l Ha 

noAeBbl)( TJ)aH3-H<:l'Op;,x. CxeMbl Ha MOn~-rpaHJMCTOpax H C ynpaB/IRlO~MM p~n nepeXO,t),OM. 

l{OMO/IHMeHTapHb lC MOfl. 

OnepOLfUOHHble ycunumt!nu u AL1n-L4An 

CC!Mtbl Ha onepallJ'IOHHblX VCM/IITTe/lRX. 0r;HQ6Ht,le cxeM bl SK/l~eHMft. 06paTH8R CO~lb 14 napaMetpw 

MaCKaAOB Ha OY. C:xeMbl A1-1cf>ctiepe1-1u,Ma11bHoro yc".111,11em1~ MHTerpcrop:t, AM4>4>epeHl.\,MaTopa, 

CYMf.taTopa, ttoMnaparopa, noaropITTenA, rpHrrepa WMwra, noocreiiwke: cxeMbl AU,n, UA-0. 

311eK1'POfiHbte l{J11()ljK. CxeMbf 6bl60PKH·XpaHe HHR. AKTI18HbJ.e 4>HJ1bTµbl M MX paC'-leT. 

My11bTH8M6parop1>111 reHeparOPbl. 

l.lufPpoa~,e ycmpoiicmsa KOM6UHD£4UOHHOZO muna 

Knacc\.1¢1-tKa!JJ,iA U,tt4,poGblX ycrpoikTO . Op11H~"'" ' ' aHa.JIH33 pa60Tbl ~w¢p08bOf ycrpoHcra. 

MVllbTMMeKCOpbl, Buyr peMHflR CTPYK'lYPa f'i\YJ1bTMO/leMCOpa. Cnoco6bl HaJ)tiU,\H8aHHfl. 

,0.eMy/lbnln/leMCOPbt BHyrpeHHJUI CTpyKrypa \( cnoco6b' Mapaw,MeaHMR. Oco6eHHOCTl4 nocrpoe t•UO'I 

MynbTHMeKcopoe/Ae,.wnbntMekCOpoo Ha l<MOn~.311eMettTH0'1 6a:3e. Aew1114'paropi;., KaM 

palNODHAHOCTM ACMVJ1bTl1Me1<copoe. OceMbl ynpa&neHHA ~4'P08blMM MHAMMatopa.MM K31( 

pa31i09HAHOCTb Aewi-tck,aropoa. W1,1¢parop1>1 H np~top1,1TeTHble w H<t,paropb1. U1-1¢poab1e 

KOMnaparopb1 w cxe11itbt t<OKTpo.,,i:1. Api-tci)Mern ... ectci-1e ycrpolilCTea. CVMMaropb1 c not11e,aosarenbHb1M 

M napa11neJ1.W4\,l,M il12p;?ttc)COM, Cy6rpat<t0pbl. Ma rp M'-IHble YMH0H04TenH. 

iju</)poe&te ycmpoDcmtJa noared01JomenbHOCm~o20 muna 

Tp111rrep K',.'U( ycrpoHcro.o nOCJ1eAOBaTel1bHOC™Oro nma . KnaCC$1¢ll•U<au,HR Tpmrepoa. ACMlfXPOHH~e H 

CMHXpO►CHble TJ)Hrrepbl. AaiHXpOHHblM RS•TpMrrep. TpHrrepHble CMCTEMbl. Cnoco6bl ynpaeneH.MA 

Tp1-trrepaM1-t. C►1H.1CPOHHbil1 RS•lJ)Hrrep. C►1MXpOHHt1i1M JK-rp111rrep. C111H)(pOHHb1K 0-l'pKrTep. T-rp111rrep 

(C'-te"t'HblYI rpHr<cpn. Oie?NMKK . K11aCCM4l¼1Ki'JU.YIA C"t~ 11K08. Yt111eepea11bHbte CHH>CpOt!Hbl:e Af.lOH"!Hbie 

C\!Cfl<HMH, C~efllltKH•AeAHTCnH ~acrorbl. Pcrucrpbl. Oa<OBMblQ crpyMTypbl perncrpoa. 06nacr• 
npHMl?HCI-IHA pe.rMCTpoo. npocrMe H CaMO~oppe 1<T~IPYlOli.llllec:A kOllb4eBb le C\t~HKH . npoCTble H 

caMOKOppetmtpy10w.1o1eai C"leN MKM tliH<OHCOHa. 

3anoMuHOIOtque ycmpoUcmea 

KnaccMqx.tKaU.HR 3anoMMHatolJ.\MX ycrpoRcro. nocroRHHble 3anoM1itHa101.qMe yapoi:lcroa t1 np~1Hu,Hnw 

t,cX opraHHlal,tMM, 0CH08Hble napaMeTpbf 3.100MHH3IOL4HX ycrpoikre. 8HyTpeHHA.A crpy1nypa 
u 



:mno ... HtHalOW,HX yapo'1a&, pea,'1~30SoHt-Jbll( Ha 0Ctf08@ 11JH4HiU,HElil ll,li1;'MepHOro Ji.EHOAMPOBa HHH. 

BpC!MeH~aR p.1,1arpaMMa pe1t!HMa •rreHHfl . OnepilTHl3Hbh? 3 ,lin0Mi1Hi3IOU. l tte ycrpo,wcrsa {03Y}. 

Opra1--111~at.1,l'is:l 1.4 81iY"PeHl-1FI~ CiTfJVKryp,a crarn111ec1CHK M .ll,li1+-18MH4e<:Klot1l( oneparnettblX 3arlOMMHatO~H)( 

ycrpoikre. f'e>l(il1r.\bl 14 apeMeHHbre ,D.Harp.aMMbl pe>l<M1M08 ~m:1-tMI~ H 3anHCH . MHKIIJOO<eMb'I EPROM .. 

EEP,ROM Lt dtn~LLl-naMHTLt . AMHoMH~ecK1te 03Y. ,Qro6eHHOcnt ~t1HaMHtieC1K1o111: 03Y. IBpeMeJUlblei 

JliHa,,,aMMbl pe>H;lo1MOB ••neHH1l, :.=iamofCIII 11 ipereHepall\HM e Jl,Ml-laMH"f.eCKHX O3Y 

1. tJ-enITTemc Ha npR~e111.tR , 

l L'ICT04Hl>'!Rlr1 IOl(a • 

.3. CxeMa <C' OOW,M'-'I SM"1TTCpOM, 

4. CxeMa c coUJ,M M Hon11eKTOpo...,. 

s. ~qitepemJ,"1-il.llh'Hbl~ yc~JIHT@.l'l!a Ha TpaH:ikl;lQIJ<IJf, 

6 . ~9¢,epEHU,MitJll,HblM VCH1/1Lfl'ellb FJ~ onepiU.CHOl·Ufl,ll( \'Clil/11,f'Tefl~OC, 

7. no1nop1-tw111,1, 
8 . ,l{1.1.p¢,epeJ-U~t1a/l~H!;,l'1 t( BCttaJl., 

'9. CHtHll!)mUt,bll.t R'S•Jpi.1 r,~p. 
10. ("1HXPQtiHbi~ J K--,,;ii,,irreg. 

l l. c~io,potil-t bl~ D•fpMrrep , 

l.2,. T-1pttrrep,. 

B. ACltlHX--pOt-tl-tblH RS· f]Htrrep. 

14 . Cran 114ecl!ta:A 03Y. 
15. ~H HaMH"lleCl!l'ajl l 03Y . 
16. My11bTttn11e1<cop. 
17. /J,eMyt11;,fiMllleKCop1• 

18. Per1ctcrp c: n:oi:nep,oe~fE?nbHblM BBOA,OM M [l iblillO,QOM HHq>O(:IM-3 41A 11. 

1'9. Pentctp C napa11111e11bJ.iblM 890f\OM M BblBO,llOM 1,n~cli-opM81.lHH. 
OcHoaHOR yq~a11 rwmepamypa. 

1. Xopo11~1..1, n., Xi..111,;1 Y. 1-1:ci<y-cCTBo O'e~orexHH~H. - M .: 6"1HOM, 2014 . - 714 c. 
1.. .Q>ttouc M. 3111:~KTPOHHtca - npakTH4ecKH~ 111.ypt, - M.: Textto-cq>epa. 2006 , -512 c:. 
3. Y3HKepnH ,ll)H. <ti. npoeH.T"poa.u-twe 4.Htpoebir:w: ycrpoi-1CTs: B 2-x TOM.a.IC, - M.: lib,A-Bo 

KROCTMapKeT», - 2002 . 

AonwrHumenbHQR ~t!6HDR 11umepamypa. 

l. 6y1<pee1:1 "11. H., MaHcypo1=1, G. M., iropR!.tes B. H .. MHt<poMek,poHHbH! cx@Mbt 4"94lpoet.1>i 
\'Upmkre . - M.: ·•~P.ap,Mo" Cllc.A3h>>, • 19'90. - 415 c.: t-111. 

2. rlpCCHVXHlrl /1, H., 8opo6bCD H. 8 .. , W~wt<e8H4 A. A .. Pa04er llleMeHTOB U~tf.lpoBblX 
vcrpoHcTB, - M.: iKBbte.WilFl wKoJ1a11,1 • 1991. • S26 c. 

3. rpe6eH A. 6 . rlpoel(ntpoa.a1,1we aHa11orom,oc MHT2rpa11bl4bix cll!el\ll. - M.; «3HeprH:R», • 

1976 , - 256 c. "" · 
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DPHl\1EP 61J11na nucbMetnrwx DCT}'Tin'rCJ1&1J&1x 11cn1,.rramlii: 

l,f lJI ET llCTYIDITEJlbHblX HCTIJ,IT AHHtl (I MAf"MCTPA TYPY no HA.fl!> ABJlEHHIO 
I! J..03.03 KottcT-pyuposaune II Texnonomn :>nt-r.tl'JH).HUblX cpeucrn 

Bon,x,c Ne] . (8 6a.ruioe). TenJtonpoBOAHOCn, HJ./l\1"'1CHl-1CM: OCHOBHble npHHLtt'!nbl 

Bonpoc N2G. (8 6annoe). ,ll1ut1<f,Y3KA HJ orpatt11~C-HHOro ~tCTOI.IHMKa: HapMC06(lTI, npo¢,wt t> pacnpe,n.eneHIUI 

npMM.eC1t, no11a3afb r 11y61-1Hy' 33AefaHl1A p-n nepeXOAJ, 

Bonpoc N27. (8 6aMos} . Hapo'IC0 6iTi> rpa4>11w HlMeHeHW~ ll03¢,ct,H1,11eHTa Al1H3hU1"1HOCffl o.tcreMbl npM 

Clf/108.QM 8036V.lfCAeHMH. 

Bonpoc f.a-9. (8 6an11oa), Saia Ai}I-HlblX base1 MMeeT 4 nollA: Id, nomt:!', v.1Jue. notes:. HanMcarb Ha sqt KOA 
Bbt6op~" l13 6a3w p.3H.HbtX acex 3am1ceM, 3HiJ4CHMC'. 00/lR value KQTOj:)t,1)( pl,IJHO 1000. a CMM60AbHOe n.011e 

notes 1-ienvcroe. 

Bonpoc NeS. (10 6a1111oa). ~MH3MH4CCIC0t' 03Y: CJCeMa, npMHU,110 p.t6<;n.t. 

Bonpoc N24. (10 6aJ1noa) . KoMmlHHPOBaHHblt'! no, .... r11.BHbltl M<lTOA 1•1:JrOT08/lf,'il1A ne"larHtitlC M..tr . 

Bonpoc. Ne.l. (10 6aM08 ), A•1¢'4,epeHU,MOJ'lbHblii yClfJI.HT,ulb Ha oncp aU,MOHHOM 'fCl1.IU1Tene: (:)(CMS, MPMHU,~m 

pa6o Tbl. 

Oonpoc N29. (15 6annoa) . 1'111reHots11ocn:, OTKA308 CHCTe:t11t11 c·oaaenser 5*10'° 1/~, sp,eMJt BOCCTaHOdneMHR 

CMCl'eMbl 10 ~8008, 0Mf)eAIMl1fb l<O~+u.~~eITT l"QTOBHOC'fk. 

Sonpoc Nieto. {lS 6a11noa). Onpe,o.e.nli'tb o.cpom,..tocn, 6eJOTk33 MO~ p.a6orbt t11e,a,y10l.l..l,eK cxeM be 

- P, P, P, 

t-
P, P, P, 

- P, P, Pi 

6u J1CYr)'Teep3C.lletl na 3a<'.e;numu ~4>t)IJ)bl ffY4 __ _____ 2015 r. 

3aetJ(YtOm;uii t.a<lte.apoii HY4 ___ _ ____ Wa.1110B B.A. 
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ABTop(bi} nporpa:w,u,1: 

illaxuon li.A., ".T.H., mrpm~eccop 

Ce..\tem1,on C .r., ,,. T .H .• rrf'O'ltiectop 

B.n~cos A.H,. K:T.n: •• ~oue,n 

fp!l..!)HCB B.H., K.'I.H, ; .noncem 

1\·!t'l.l(",Jp'{JK B.B.. K.T.U., ;QmiclIT 

Jkrrn.1r ql-llt:Y, t,1"C"m HY 

Jase;!l}10umr1 Krupenpo11 if'Y 4 

Ha.CfWU,'IHUC OT..tJ;C.'18 MarncT(::fflYptt 

' ? 

A . B, npo;rer.i.p,c[('Wtt 

8c1-\. illaxHOS 

1>. n, H.lllapctt1<0 

Hi 


