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1 . IIE Jrr{ O CB OEHtLfl [Vrc\trrfrJrr4Hbr
I{e-lrmvru ocBoeHl4q Arrcul4nnl4Hrr <Qn:r.rxo-xLrMLIqecKLIe [poueccbr B TexHoJrofrII4 gneKTpoHHbx

cpeAcTB ) .rrBJr.f, IOTCq :

- SoplrupoBaHl{e y cryAeHTon sHaHI4fi o $u:nxo-xl,IMl4rrecKvx 3aKoHoMepHocrsx npoqeccoB, orpa-
xalotultx cyrllHocrb nvrenvfr., cocraBns]oilIrlx ocHoBy coBpeMeHHofi rexnoloruu oneKTpoHHbrx
cpeAcTB, IIpI4HIII{ilaX TepMOAr4HaMI4qeCKOfO r,r Kr4HeTI4r{eCKOfO Orrl|{0allufl. u aHiltu3a TexHoJrot}MecKr4x
IIpoueccoB;

- npuo6pereHl4e cryAeHTaMLI HaBbIKoB aHaJrkr3a Susu'recrux r4 xr.rMuqecKr4x xerenufi r,r 3S(beKToB,
nexaIIII4X B OCHOBe TeXHOJTOT[qeCKI4X ITpOUeCCOB, OrIeHKr.r HX lrapaMeTpoB;

- SopuraponaHue npeAcranrennft o coBpeMeHHbx reHAeHrrr{rx pa3Br,rrr,r.s rexHoJror[r4 gneKTpoHlrKr.r.

2. MECTO AI,ICIII4IIJII,IHbI B CTpyKTypE OTIOII BO

[ucqnnnrana <@u:utco-xI,IMLIr{ecKI4e rlpoqeccbl B TexHoJroflru 3neKTpoHHbIX cpe.qcrB)) orHocktrcg
K Bapl{arl'IBnofi .{acru OnOfI BO (roa B1.B.OA4, o6ssarertHas. Iir4crJurrlana) v vsyrraercs n 3-u ce-
Mecrpe. Heo6xo4Ialtble IJII ocBoeHLIt Ar4cr{urrnuHbr 3HaHLrfl,, yMeHr4s r4 roroBHocru o6yuarouleroct
npuo6perarorc.f, B pe3ynbrare rz€y.te:avrfl, Sra:uru, xkrMr4lr, MareMarl4Kr,r, BBeAeHI4s B rlpoeKTr4poBaHr4e r{
TexHonorl4lo 3neKTpoHHErx cpeAcrB, npoxoxAeHur yve6uo-o3HaKoMr.rreltnofi ilpaKTr.rKr4. OcsoeHue
Aaunofi .AIzcUI4uII4Hrr neo6xogl4Mo Antr H3yqeHI4s KypcoB <Marepzanbr 3neKTpoHHr,rx cpeAcrB),
<<Texuonorras KoHcrpyKTr{BHbIX gneMeHToB gJreKTpoHHbrx cpeAcrB), <KoucrpyrrLrBuo-
TexHonoru.lecKoe npoeKTr4poBaHve sr{eeK 3neKTpoHHbIX cpeAcrB>, <Texuollorl4fl npor{3BoAcrBa 3JIeK-
TpoHHbx cpeAcTB>.

3. K O MTIETEHULII4 OFyTIAIO IIIE| O Cq, (D OpMI{pyE MbIE
B pE3y,rlb TATE O C BOEHI/^I AVC\rIIrJrprHbI

KoAsr
KOMIIE-
renqufr

no (DIOC

Konrnereuuuu il,raHnpvenabre pe3yJrbrarsr o6yueuur

otIK-2 Cnoco6uocrb BbrfiB:rgrb ecrecr-
BeHHoHayqHyro cyrrlHocrb npo-
6reM, Bo3Hr.rKalour{x B xoAe
upo$eccraouaruuoil Ae.{TerbHo-
cTr4, rrpr4BJreKaTb Arrfl, krx peue-
Huq coorBercrByroulr4ir Qu:uro-
MareMarr4rrecrufi annapar

3 namu : Su:ulco-xl,tMr4rlecKr,Ie 3aKoHoMepHocrr4
rrpoqeccoB, oTpaxarouue cyrrlHocrb .anneHufi ,

cocTaBlflroulr4x ocHoBy rexHonorur,I 3neKTpoH-
Hbrx cpeAcTB

Vmemo: BbrrBr4Tb ecrecrBeHHo - Hayr{Hyro cyq-
Hocrb rexHollorl4rrecKltx npo6leu, Bo3HIrKaIo-
ITIIIX B xo4e npoQeccuoHaJrbuofi 4errelbHocrr.r
Bnademu: HaBbrKaMrz analru3a Sz:uvecrux u
xr,rMr.rqecKr4x ssreuzfi u eQSexroB, Jrexa[u.rx B

ocHoBe TexHotrofI4rIecKI,IX npoueccoB, 0IIeHKII
ax napaMeTpoB.

TIK-2 foronnocrb npoBoAr,rrb DKcIIe-
pr,rMeHTbr rro 3aAaHHoft nreroAu-
Ke, aHalII/t3I4pOBaTb pe3yJIbTaTbI,

cocraBr-srb o6sopri, orrrerbl

Yn emu : [poBoArrrb 3Kcrrepl,rMeHTbr rro [ccne-
AoBaHI4ro $u:nxo-xuMuqecKr4x rrpoueccoB, aHa-
nI,I3I4pOBaTb pe3ynbTaTbr, cocTaBJIrTb oTrleTbr

IIK-3 foroeHocru SopunpoBarb rlpe-
3eHTaIIUU, Hayr{HO -TeXHI4rIeCKIre

OTI{ETbI IIO PC3YNbTATAM BbIIIOJI-

ueuuofr pa6oru, oQoplrn.arr
pe3ynF,Tarbr rrccnelosauuft B

BrrAe crarefr u 4orra4oB Ha Ha-
yqHO-TexHHqecKHx xou$epeu-
qutx

V.uemo : co6uparl, o6pa6arrm arb, aHanu3r4po -
BaTb H Cr4CTeMaTI43r4pOBaTb HayqHO- TeXHr4qe-

cr<yrc HnSopMarlurc no reMarlrKe r4ccneAoBaHr.rt
n o6racru MaKpo-, MI4Kpo - rr HaHorexHororufi
Bnademo : HaBbrKaMr.r npe.qcraBneHnr pe3ynbra-
ron un$opMarlproHHof o [or{cKa no reHAeHur,rqM
pa3Br.rTuq TexHoIrofr4r4 sneKTpoHrrKrl B BkrAe npe-
:esrauufi



nK-l0|Cnoco6uocTbBbIIIoJInxrlpa6o-|V.uemu:aHarru
Tbr rro rexHoJroft4qecxofr rroAfo- I saxoHouepHocrr4 TexHoJloft4rrecKrax
TOBKe npOr{3BOAcrBa I npoueccoB, orleHr4Barb ilapaMerpbr rexHonorr4-

qecKr4x onepaquft

4. CTpyKTypA I4 C OAE plItAHI4E AI,I CUUnJII{HbI
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2 Ou:uro-xzMr4rrecKr4e
rpoqeccbr $opwrupo-
BaH.krs, HoBofi sasu ua
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JIOXKI,I
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4.1. Teoperu.recKufi Kypc: coAepll(aHrle pa3AeJroB r.r reM ArrcqnrrJrrrubr

Beederuue

Pom SllruKo-xI{MI4qecKI{x npoueccoB B TexHOJrofHH 3neKTpoHHbrx cpeAcrB. Ocsonsrre rpyrrrrbr
TexuoJlorl{qecKvx rlpoqeccoB B npou3BoAcrBe MHKpooneKTpoHJaKt4: HaHeceHr.re r4 MoAr{(bHKa\us. Ma-
TepL{aJIoB, {opuoo6pasoBaHl4e, lonyqeHr.re rpe6yeMofi xonQuryparlur,r oJreMeHToB, BBeAeHr4e npr4Me-
cefi B Marepl4an, yAaneHue Marepr4ana c rroBepxHocrl4, coeAl{HeHr4e Marepl{anoe. IrIcuorBoBaH}Ie
AocrI,IXeHI,Ifi Su:unu u xlrMuvr B TexHoJrofuu tlpor{3BoAcrBa 3neKTpoHHbrx cpe.{crB.

Parge.n 1. Ocnoesl xlrMl{qecrofr repuoAr{HaMuKr{ TexHo,'rorr{rlecKux [poqeccoB

1. l. OcnoeHbrc no H"rmua mep.uod uHort uKu
3leueuru repMoAI4HaMr4Kuu repMoAl4HanruqecKuil noAxor K orlracaHr,Iro'lexHoJrorurrecK1ax npo-

IIeccoB IIpoI43BoAcrBa 3neKTpoHHbIX cpeAcrB" Texnororuqecrczit npoqecc KaK TepMohuHaMvqecKas.
cHcreMa. Buyrpennxr gHeprl4s cl,IcreMbr. 3axpurrre H orKpr,rrbre cr4creMbr. fouorenubre ra rerepo-



TEHHbIE CNCTEMbI.

1.2, Ilocmynamu u saKoHbt mep"uodunorrrunu
llepnsIft 3aKoH TepMoAr4HaMuxu. PaeuoBecHble LI HepaBHoBecHbre rrpoqeccbr. Bropofi 3aKoH Tep-

MoALIHztMLIxu. flonsrr{e sHTponuu. Crarucru.recKufi xapaKTep BToporo 3aKoHa repMoAr.rHaMprK}r.
Tepuo4Lruarral,IqecKar Bepo.flTHocrr. flocry.nar fhauxa. Xapaxrepr4crr{r{ecKue (fynnquu r,r repMoAlr-
HaMI4qeCKLe nOTeHrIUanbI CI,ICTeMbr.

1.3. Ocnoeot mepmoduH(wuKa pacmsopor u HepssHonecHbrx cucmeM
Vcroszs paBHoBecl4r rerepofeHHbrx repMoALIHaMarIecKHx crzcreM. flpanuro $as. CreueHr4 cBo-

6oArr. [zarpanauu cocro.flHur clrcreM. OAuorouuoHeHTHbre cucreMbr. Pacraopsr. Cocrae ilapa pac-
TBopoB.

1.4. @usoebrc panHosecun 6 xoudeucuponaHHbtx cucmeMflx.
Pacrnopul,tocm reepAbrx Berlecrn. Kpucrarn:a3a:!:as. rr3 pacrBopon. fluarpal,rMbr cocrosnnq 6u-

HapHbIX clrcreM c gBTeKTr.,rKo ft . Tepuo4uHaMl4rlecK ufr auwtuz. Kpun ue oxnax(AeHr4r.

1.5. Teepdo- u trtudxoQasnwe esautaodeilcmrun s npoqeccsx nafixu u cnapKu
BIaAlt cBapKrr rro xapaKTepy $u:uro-xr4Mr4trecKoro B3ar4Mo4eficrnzr coeAr{HseMbrx Marepr{anoB.

@asoerre Allarpax{Mbr 6znapnr,x cr4creM coeAI4HteMbIX cBapKofi uarepua,ron. Xaparrep $usuro-
xl4Ml4qecKoro B3alrMo.4eficrnug rrpunos c rroBepxHocrbro rrafleMofo Marepuura. Tnnu 4raarpanau Sa-
3oBoro paBnoBecr4.f, cr.rcreM upu naiixe.

ParAen 2. Oururo-xrrMrrrrecKrre [poueccr,r SoprurpoB aHrrs uoeofi Sarnr
Ha rroBepxHocTr{ IroAJroxKrl

2. I. (D us urco-x uJrt wte c K ue o c H o 6 bt n o 6 epx H o c mHbrx np o qe c c o s
Tepuo4raual,rura qucroft rroBepxHocru. Tepvlo,uuHaMr.rqecKue napaMerpbr noBepxHocrr.r. llonepx-

HocrHoe HarrxeHrre. 3axouovepHocrkt 14 rrprrpoAa alcop6tluu. BuArr a4cop6qr,ru. 3aroHouepHocrr{ pr

upupo.qa aAfe3r4u. Tepuo4lruaMr,rKa o6pasonaHut 3apoAblrrrefi ueuxz. Kpurnvecxufi paguyc r.r Kpr.r-

TI,IqecKas oHepfI,rt 3apoAblrxa. Cula cBfl3lr aroMoB c IloBepxHocrbro, rroBepxHocrHair Mlrrpapr ail-
cop6uponaHHbrx rracrvrl.

2.2. tDusuxo-xuJrluqecKue ocHoeu mepMogaKyyMHo?o ucnapeHun u ocatcdenun Mamepuunor
Irlcnapenue MeraJrJroB B BaKyyMe. Mexasu:nt ucrrapeHar. llonqrue o paBHoBecHoM AaBJreHuu ra-

pa, HacbrrrleHHoM nape. Tenaneparypa Hcr.aperv4 cKopocrb rrcnapeHvfl. Llcnapeuue clrraBoB v xvrMvr-
qecKux coeAr{HeHr4ft. 3axouu pacnpeAeneHr4{ KoHAeHcr4poBaHHofo BeulecrBa Ha rroAnoxKe. 3rex-
TpoHHo-nylreBble I4 na3 ep Hbre MeTo.4F,r ucnap eHl"l's..

2.3. Memodot uottttozo pacnbmeHun
Crpyr<rypa rJrelorqefo pa3pflra. KoolpSuqzeHT l{oHHoro pacrbrnenLrfl. kr ero 3aBr{cr4Mocrb or Ma-

TepuaJra Mr4rrreHr4, gHeprvr4 6orrr6apaupylourux MI,I[IeHr aroMoB, yrna I4x rrag.eHLrfl., cocrosHplq rro-
BepxHocrll LI TeMlreparypbl Mlzrrreuu. KaroAuoe, r4oHHo-rrJIa3MeHHoe, MafHerpoHHoe pacnbrneHlre.

2.4. XuMurtecKue nemodot ocuucdenun nnEnox
Kznernra roMofeHHbrx xprMr4rrecKr4x peaKIII'1ft. Koscraura cKopocrr{ peaKur,ru. 3Heprur 14 Mexa-

H[3Mr,r aKTI,rBarIr4r4. Xra\4ra.recKoe ocaxAenue. Kararl4Tl4qecKr4e peaKur,ru B rrpl4cyrcrBl,Irr aKTI4BaropoB

w cescululr{3aropoB, Heraranurr4r{ecKr4e peaKrlru4. Ocax4euue r43 rrapoBoft Qa:u. floruuepusatlvrs.,
xllMlqecKoe BoccraHoBJreHLIe, pa3noxeHlre, OKLIcJleHrre.

2,5. gnexmponumuqecKue npoqeccbt t
3lerrponururrecKa.f, Aprccouuarlus* Xutv,w,aecKue npoqeccbr rrpr.{ 3neKTponpr3e. Koru.IecrneHHble

3aKoHbr 3neKTponv:a. flo.nxput3auxoHHbre npoqeccbl [pI4 3neKTpoJrrr3e. 3rerrpoxuMr.rqecKoe ocax{Ae-

HI,Ie Mera,{Jrr,rqecKux uenor. 3rerrpoxuMr,IqecKoe aHoAl4poBasze. 3rer<Tpoxl,IMl4r{ecKat Koppo3}I.a

METAJIJIOB.

2. 6. (D us uxo-xax, wte cKue o c H o I br e n umuKc uulb Hbtx n p o qe c c o G

flonqrue 3IrI4TaKcI{n. fonaoguuraKcr4s' ferepo3tIHTa:rcvrs, xeMogrlr4TaKcus. 3nutarcvfl.Lrg rasonofi,
NraAxofi n rnepAofi $asrr. Brl.rsnue rexHorrorr4rrecKllx Saxropon Ha cKopocrb pocra eruztaxcualrnoft
nr€nxz. Morery:rspHo - Jryrre B ail 3IrLITaKcI,Ls.



PasAer 3. (DusuKo-xrrMrrrrecKr{e flpoqeccbr yAaJreHuq BeulecrBa c rroBepxHocrrr rnepAofi Qa:rr
3. I. (D us uxo-x uM uqe c K ue np o I4e c c ot y d ane n un s azp n3 H e n u lt me ep d o il Q as ot
Bu.qrr u [crorrHLIKI,I 3arp{3HeHIafi. MexaHu.IecKI4e H xI4MI4rIecKr4e 3afpt3Heu[s. OcHoeHbre npllH-

III4nII TexHonor[u or{r4crKl4. KlaccuSuKar\ufl MeroAoB or{rrcrKr4 noBepxHocru. OcHoeHbre npoqeccbr
orIpIcrKLI [ony[poBoAHaKoBbrx, Ar43rleKTpr{qecKr4x 14 MeraJrJrr4rrecKHx noeepxuocrefr.

3.2. XunurrecKue uemodu mpaqreHun
3axouotrlepuocru )KI4AKocrHoro rpaBneHIar. Cxopocrb rpaBneHr,rt, ceJreKTr..rBHoe rpaBJIeHI,Ie, JIo-

KaJIbHoe rpaBneHr4e. AuusorporrHoe rpaBneuue. Tepuo.4r4HaMr4Ka aHr.r3orponHofo rpaBJreHus. faso-
BOe TpaBneHr4e.

3.3. Memodot uoaaozo u rua3MeHHozo mpusneHun
L'Iouuo-nragMeHHoe r{ [na3Moxl4Mr4qecKoe rpaBneHlre, peaKTr4BHoe r,IoHHo-nJIa3MeHHoe rpaBne-

HLIe, peaKTr4BHO e r4oHHo -nyqeB Oe TpaB JreHne. llap alr eTpbr rrpoqeccoB TpaBnenr4r.

ParAgt 4. Ilpoueccbl BBeAeHuq [puMeceft n uorynpoBoAHrrKoBbre Marepr.raJrbr

4. l. 3 axo noMep H o c m u u M exa H Ln*t r,t d utp (ty s u u
Tepuuvecrcar az$$y:Hs. MexaHlr3Mbr auS$ysrau aroMoB B Kprrcranne. Koe$Slrur4eHr auS$ysun

[pI{MecA B Kpl4cranne. VpanueHlae AppeHuyca. Qusaxo-MareMarr4qecKue ocHoBbr npoqeccoB ALr$$y-
suu. 3aroHrt @uxa. fiu$Sysrax u3 orpaHur{eHHofo p{ HeofpaHr4qeHHoro Hcror{Hr4Kon. ,{nyxcra4uitrtas,
au$$yrux.

4.2. <DusurtecKue ocHoqbt uouuott uilruaHmaquu
Marel4arlr.{ecKa.s MoAenb npouecca uonuofi aMIInaHTauuu. PacupeAeneHr4e KoHrIeHTparJua fiptr-

ueceft rpl{ BHe,4peHr.rrr B Mr,rrreHb. 3$$exr KaHanr..IpoBanvrs. Anaop$r,r:a\krflLr peKpr4craJr:rr.r3arlur ro-
nynpoBoAHt4KoBofo MaTepl{ana locJre r{MrrJlaHTauuu.

ParAer 5. (Dururco-xrrMr.rqecnrre o cnoBbr nurorp aSuq ecmr.rx [poqeccoB

5. 1. B os d e ilc m6 ue u3ny qe H utr H a aKm uHo tty 6 cm6 umenb Hbre M a mep u uJtbt

@otoxurr,rnqecKoe nosAeffcrsne Ha Berqecrno. OcuosHbre rrarrbr $oroxuir,ruuecKrrx pearqufi. r{ye-

crBl{TenbHbre K l43nyqeHr{}o Marepr4aJlbl. @orope:ucrbl, peHTreHope3l,rcrbr, 3neKTpoHope3ucrbr, r,IoHo-
pe3l4crbr. Tznrr pr cgoficrea pe3r4croB.

5,2. OcnoeHbrc npo 4eccbr numozpacpuu
Ouepaqraz HaHeceHr4fl, oKcrToHrrpoBaHr4q, [porBneHr4a SoromarorpaQuuecKoro rrpoqecca. @ugu-

qecKLIe ocHoBbr oneKTpoHHo-ryueeofr peHTreHo-nyveeoft, uouHo-nyqeeofi rr4rorpa$nr,l. Jlasepnax
MllKponr.rrorpa$ar. f orrorpa$uqecKaq rrrzrorpaSux.

4. 2. IlpaxruqecKrre 3auqruq

flparru-recKr.re 3aHqrus, sBllfl.fleb $opuofi lanrr4r.vryanbHo-rpynnoBoro o6yteuux, r4Meror rle-
nuo yrny6JreHr{e r.r 3aKpe[neHr.re 3HaHr4fi, noryueuHblx B rrpouecce caMocro.sremnofi pa6orrr, a raK-
Ne cuoco6crBylor Bbr.srBJreHl,rro npenoAaBareJleM ypoBH{ IroAforoBKu Kax(Aofo cryAeHTa u ero Bo3-

uoxnocreft. Ifenrro npaKTr4rrecKr4x 3aH.srr4it ssrrfl.etcfl, npuo6pereHr4e cryAeHTaMr,r HaBbrKoB aHanr.r3a

Sraruuecrux 14 xr.{Mr4rlecKrrx sn,neuufr ra e$SexroB, JIexaIrII4x B ocHoBe rexHonofuqecKr4x rrpoqeccoB,
oIIeHKr.I rrx [apaMeTpoB. 

L
If epeveno meM npsKmuqecKux s anamufr

1 . 3nepreruuecKr,re xapaKTepl4 crI{KLr repM o.qI4HaMHqecKI4x cI,IcreM.

2. 3arourr repMoAr4HaMr4Kr{.

3 . finarpalrnrbr paBHoBecu"rr xrr4rKocrb-rlap n 6uHapurtx cllcreMax.
4. .{uarpauvmr Sasonoro paBHoBecux luuapnblx cl4creM.

5. Mero4r.rxa pacrrera Maccbr Kpr{crannu3oBaBluefoct KoMnoHeHTa rlo AlrarpaMMe cocrosnug 6u-
uapuofi cucreMbr.

6. 3arourt gneKTpoxHMHrIecKoro ocaxAeHI,It MeranJloB.

7. 3axonr,r au$Sy:rzrE.



8. Merorr,r nurorpaSur.r B Mr.{Kpo - r{ HaHorexHonor[sx.
9. OcHoeHHe napaMerpbr So'ropesncron.

4.3 JIa6 oparopHbre 3aHsrr.rs

Jla6oparopHbre 3aHqrr4r r4Melor rlenbro yrny6nenue r.r 3aKpelneHr4e 3HaHr.rft, uolylenHbx Ha neKrlr{-
{x }I B npoqecce caMocro.f,Te:mnoft pa6oru, a raKx{e cnoco6crnyror BburBJreHI4ro [perroAasareJreM ]poBHt
noAroroBKI,I Ka4qoro cryAeHTa 14 efo Bo3MoNuocrefr.

If ep eveut na6 op amop uox p a6o m
1 . Irlccregonaru4e ArratpaMMbl KHrreHI4s AB)xKoMrloneHrnoft cr4creMbr.
2. @zgzxo-xuMr{r{ecKue ocHoBbr repMl4qecKoro BaxyyMHoro Harlbureur{g [neHoK.
3. @ugurco-xuMr.rqecKue npoqeccbr B rrneHapHo-3rll4TaKcr4arrruofi rexuoJrorulr Mr4KpocxeM

4. @usflxo-xnMrrqecKr.re npoqeccbr B rrpor43BoAcrne KMIII - uzxpocxeu.
Orqeru no ra6oparopublM pa6orau Lrn4ur;vryanbHble 14 AoDKHbr coorBercrBoBarb rpe6onaHraxrra

crauAaproB. Jarrurra BbrrroJrHennrx ra6oparopHbx pa6or rrpoBoAr4Tcr Bo BpeM{ na6oparopHrx saH-flrufi.
CryAeuru AonycKalorcr K BbrnonHeHllrc creAltou{efi la6oparopuofi pa6oru flocne 3arrlr4Tbr BbrrroJrHeu-
noft pa6orrr.

5. OFPA3OBATEJIbHbIE TEXHOJIOTPII4

llpeaycrraarpr.rBaercr r4crronb3oBaHr.re aKTITBHrIX I4 I4HTepaKTr4BHbrx Qopn o6yuenur nprz rrpoBe-

[eHr4u JreKrrlroHHbrx, rpaKTl4qecKr4x u :ra6oparopHllx zauxtuit. Ha npaxruqecKnx 3aHflTtrflx raKxe
I4crlonrcyerc.a npo6leir,rHo-oprreHTuponanHr,tft rroAXoA, crr4MynupoBaHr4e aKTr{BHocru nyrdu npr4Bne-
qeHl{lu x o6cyx4enuro upo6reM, Bo3H}rKaloq?rx B ttpoqecce BbrrroJ]HeHHx zaaauuit., ua la6oparopHbrx
3aHflTuflx npr4MeH.flrorcfl Mynbrr.rMeAlra rexHoJlofl4n (nu4eoQuJrbMbr, npe3eHTalr,rr4 3neKTpoHHbre aJrb-

6olau r,r Ap.). 3ausrus npoBoAflTcs. B ayAtrropuxx 331-3, o6opy4oBaHHbrx rexHr4rrecKr4Mr4 cpercrBaMlr
AJII r{crroJrb3oBaHr4.s Mynbrr.rMeAr4a rexHonorufr (nu4eoMarepv anbr, cr,aftgl';.) 14 324-3, o6opy4onaunofi
KoMrlbrorepHoft rexuurcofi u cpeAcrBaMu p.nfl pIcIIoJIb3oBaHHr MynE'Tr4MeAr4a rexHonofafi. B npoqecce
rroAforoBKr,r K 3aHrrr,rflM cryAeHTbr r{Meror Bo3MoxHocm pa6orarr n tr4nrepHere, rroJrb3yrcb pecypca-
MI,r KoMrrbrorepHbrx KJraccoB xa$e4pu (a.330-3, 503-3).

6. OUEHOTIHbTE CPEACTB A [Jrfl TEKyITIE|O KOHTPOJTTI yCITEBAEMOCTLI,
TIP O ME }I{YT O IIH O TI AT T N C T AUI,I II II O I4 T O I AM O C B O EHlIfl AI,IC qUTIJII,I-
HbI I,I YIIEFHO.METONI{IIECKOE OEECIEIIEHI,IE CAMOCTOflTENbHOfr

PAFOTbI CTyAEHTOB

O 4e n o v n we cp e d cme a dnn me Ky u4e ? o Ko Hmp onn y c n e 6 aetwo c mu :

a) ycrnufi orrpoc cryAeHToB Ha neKrlurx rlo r43yrlaeMoMy Mareprutty;
6) oqeuxa BbrrroJrHeHr{ s sarauuit Ha ilpaKTnrlecKlrx gaHflTr4flx;'

n) ouenxa B bIIIo JIH eH I,I fl. u saxJuru I a6 oparopHllx pa6 or ;

r) oqeurca BbIIIoJrHeHpIt I{ 3aurlrrbl rypconofi pa6oru;
4) npone4eulae pefiruuf - KoHrpont.

flepeveHs BorrpocoB 4,rn pefrruHr - KoHTporq

Peilmunz-xonmpono Jl! {
L flossrue xl4Ml4rlecrofi repltoAI,IHaMLIKI{.

2. flepnsrft 3aKoH TepMoAr4HaMI4KI4.

3. 3aron fecca.
4. Bropofi 3aKoH TepMoArIHaMLIKI4.

5. flonsrue oHTporIrI4
6. Crarucru.{ecxufr xapaKTep 2 zat<osa repMoAHHaMLIKI4.

7. Tepnao4l4 HaMI4qecKI4e xapaKTepncrl4qecKue QyHxquu.
8. Ypaeueuue lu66ca- fem,lrolsua.
9. Ycroena $asonoro paBHoBecl4t fereporeHHblx cl4creM.



10. llpanuno Sa: fu66ca.
1 1 . [raarpanrMa cocro.sHr{r oAHoKoMtroHeHTHofi cucreurr.
t2. [uarpaMMa cocroxnut 6uuapHofo cnJraBa.

13. llpaeuno pbrr{ara.
14. OcHoeHbre rlrrrbr Ar4afpaMM cocro{Hrlr 6uuapurx cacreM.
15. (Dasoebre Ar.iafpaMMu 6uHapurx c?rcreM coe4l,rHqeMbrx cBapKofi nrarepualon.
16. Tranrr ArrarpaMM $a:onoro paBHoBecr.r-s cucreM upz nafixe

Pe it m uut*t<ou mp*nt .l{b 2

1. Bu4u aAcop6uuu.
2. llonepxHocrHa-s 3Hepfr4.s fu66ca.
3. Xulxue pacrBopbr.
4. fiuarpawMa Kr4neHr.rx 4nofiHoro pacrBopa.
5. Crpyr<rypa )r(r4AKocrlr.
6. Crpyxrypa )Kr4AKr4x Kpr4crannoB.
7. OcuoeHbre rl{nbr Kpr4crannr4qecrofr perxerKl4.

8. flpoqecc r4crrapenr{q BerlecrBa.
9. KonAenca\vs. trapa Ha [oAno]KKe.

10. (Duguxo - xrrMr4qecKr.re ocHoBbr KaroAHoro pacnbrneHu-s.

I 1. (Du:urco - xl4Mur{ecKr4e ocHoBbr r4oHHo - rrJIa3MeHHoro pacrrblJreHlrs.

12. Qusuxo - xr4MrrqecKr4e ocHoBbr MafHerpoHHofo paclbrrreHr4s.
13. Buarr rr MeroAr,r orrr{TaKculr.
14. B:ruquue Sz:nxo - xr.rMr.rqecxrzx SarropoB Ha crpyKTypy u ceoficrna rrJreHoK.

15. Mexarur3Mbr ara${yszu nprrMecHbrx aroMoB B TBeprbrx reJrax.
16. 3axosrr au$Sy:un.
17. OcHosHbre 3aKoHr,r uonuoil I{MIIJIaHTaIrI4II.

Peilmunz-xonmpono Jt&3

1. Tepuo4zuaMrrKa xi4MurrecKl{x peaxquit.
2. Kunerura xr.rMr4r{ecKr4x peaxqraft .

3. OcaN4eHue rrJreHoK rz: ra:oeofr $a:u.
4. XuNrLr.IecKoe ocalKAeHLIe MeraJtJIHrIecKI{x TIJIeHoK I43 pacrBopoB.

5. 3nexrponpoBoAHocrb 3neKTponr4ToB.

6. Xuuuqecxue npoqeccbl npl4 3neKTponll3e.

7 . Kori.r.{ecreeHHbre 3aKoHbI oneKTponl{3a.

8. 3rexrpoxuMr4rrecKar Koppo3LIt.
9. Bu4sr $oroxnrr,tzqecKl{x pearqufi.
10. Cyqirocrl 14 BLIArI marorpaQuu.
1 1. Ceoficrno Qorope3r4cropoB.
12. OcroeHbre napaMerprr Qorope3l4cropoB.
13. Cyrqnocrl ocHoBHLIx onepaqzfr tporo:rurorpa$au.

6.3. 3rc:auen

3xsaN{eH rrpoBoAr.rrc.fl no 6r4reralr. CryleHT Aon)KeH npoAeMoHcrpl'IpoBarb 3HaHIre Suauxo-
xlrMr,rqecKzx 3aKoHoMepHocrei.l npoqeccoB, cocraBJlqloulux obHoey coBpeMeuHofi rexHoJloft4l4 SJIeK-

TpoHHbIX CpeACTB, npIrHrIr{IIOB TepMOAI4HaMLIqecKolo II KLIHeTIITIeCKO|O OTII|{QAHIdfl U AHaJrV3a TexHo-

JrornqecKrrx [poueccoB; yMeHr4e or]eHrrBarb HX rlapaMerpbl. Cry4enr AonxeH 3Harb coBpeMeHHbIe

TeHAeHIIITI4 pA3BvrTlrfl. TeXHOJrOrHrl 3JIeKTpOHI{KII.

Bonpoct't K 3K30MeHy

1. OcHoBurte [oHqrl4q repMoAI'IHaMI{KIr.

2. 3axonr,r repMoArrHaMr4KI4.

3. 3Hrponua. Crarucrn.{ecrufi xapaKTep 2-ro gaxona. flocrylar fllauxa.
4. Xapaxrepucrr.{qecKr,re SyHr<quu r.r repMoAuHaM[rrecKue noreHuI,IaJIbI cI,IcreMbI.



5.

6.

7.

8.

9.

10.

11.

Ycrosue paBHoBecr4s repMoAr4HaMr4rrecKr{x cr4creM. flpanuro $as f ra66ca.

,{uarpaunru cocrotHrr.f, oAHoKoMnoHeHTHbrx cr4creM.

[raarpallrrast cocro.trHnt 6Ituapnofi cl4creMbr, KoMrroHeHTr,r roropofi pacrBopr{Mbr B xrlAKoM
cocro.rrHr4r4 ra o6paslror MexaHrrqecKlro cMecb n rnepAorr,l. Ilpanulo pbrqara.
OcHoeHrre rlrrrbr Ar,rafpaMM cocrorHl4q 6nnapurx cr4creM.
Bu4rr agcop6qara.
Tepnao4uHalrr4rrecKlre napaMerpbr rroBepxuocrr4.
Pac:rnopst u t4x rIpIzMeHeHI4e B TexHonofura 3C. fiuarparvrlra Kr.rleHr{s AByxKoMrlosenrnofi

locrouucrBa r,r HeAocrar-

Teprroluu aMv Ka xr4 Mr.rqe-

z).
24.
25.

26.
27,

CI,ICTCMbI.

12. BuArt cBapKI4 no xapaKTepy Susuxo-xnMr.rqecKoro B3ar.rMo gefi.ctnur- coervHreMbrx Marepraa-
roe. @a3oeble Al4afpaMltu 6unapublx cl4creM coeAr{HreMbrx cBapKofi rr,rarepua-uon,

13. Xapaxrep $u:uro-xzMl4qecKofo nsauuo4efic'tB:ae, rrpr4no{ c noBepxHocrbro [areMoro
Marepvana. Tuuu Ar4arpaMM Sasonoro paBHoBecr4.s crrcreM nprz tafire.

14. KpzcralltlqecKl4e peruerxu. Tunu cprMMerpr4lr 14 Br4Abr peurerox. I4sAercrr Mul.nepa.
15. {e$exru crpyKTypbl Kpl4crannoe. BrpuHue 4eSexroe Ha csoftcrea Kpr4crannoB,
16. flpocrpancrBeHHoe paclonox{eHrae rracruu B xr4AKocrxx. Crpyxrypa xr4AKr4x Kpr4cranJroB
17. Tepuu'recxoe BaKyyMHoe HarIbIJreHr4e roHKr.,rx nldnox. Tepuo4uHaMr4Ka [poqecsa vclapenvrfl
18. Teprranvecr<oe BaKyyMHoe Ha[bIJIeHHe roHKr4x nrdnor. Kuueruxa npoqecca vailape14fl.

3axoHu Jlanl6epra-Kny4ceHa.
19. Tepnruuecxoe BaKyyMHoe HarrbrJreuze. KouAeHcauus napa Ha rroAJroxKe.
20. O[suxo-xuMr4qecKr{e ocHoBbr KaroAHoro paclbrneHr{{.
21. @aguxo-xuMl{qecKr,re ocHoBbr r4oHHo-IIJra3MeHHofo pacnbrneHr4s.
22. MaruerpouHoe pacrIbIJIeHIre BeuecrBa. locrouncrBa r4 HeAocrarKrz MeroAoB r4oHHofo

pacnbrneHHr.
Ou gnxo -xuMr,MecKH e ocHoBbI 3trHTaKcIrI4. B ltnsl 3rr r,ITaKcHa.

MeroAsr rrp oB eAeHr4 fl orrwr aKcur4.

Oco6eHuocru crpyKTypbl I,I sneKTpo$usuuecrue cnoftcrea roHKr.rx rrJreHoK. Bryrsuue
TexHoJrorr.rrrecKr.rx $axropon Ha crpyKrypy u cnoftcrBa rrrreHoK.

.{u$@ysur B rBep4brx reJrax. MexaHasxalr 4n$Sy:uz.
3axounr anS$y:ur.r. Koo$Suuueur 4uS$y3rrrr H efo reMneparypHafl 3aBrcrrMocrb.
Ypanuenue Appeurayca.

28. [u$$yaux LI3 ofpaHurreHHoro 14 HeorpaHl4qeHHofo ucrorrHr4Kon. Pac.rer pacnpeAeneHr4t
KoHqeHTparlr4i{ nprrMe cr{ 14 ef o rpa$ uvecra.{ r4HTep [peraurrr.

29. ZcnorssoeaHue 4Ia$Sy3rru rnfl BBeAeHLIT IIpHMecr4 B nonynpoBoAHr4KoBbre Kpr{craJrJrbr.
Cnoco6rr rpoBeAeHr4a au$Sysuu.

30. Ocuosurre 3aKoHoMepHocrr4 uounofi r4MrrJraHTaur4r{.

31. llaparuerpu npoqecca u o6opy.uoBaHrre AJrr r4oHuoro nerupoBaHus..
KI4 LTOHHOTO JIerUpOBaHU.rr.

32. TeoperuvecKr.re ocHoBbI xr,rMr4r{ecKofo ocaxAeHut ToHKI,IX rrJreHoK.

cKrax peaKur{u,

33. TeoperuvecKl,Ie ocHoBbI xt4Ml,IqecKoro oca)KAeHI4r roHKI4x rrneHoK. Kuueruxa xr4MI4trecKI,Ix
IlpoqeacoB.

34. Xnruuqecroe ocaxAeHue nndnox r.rg ra:osofi (fasrr. 
!:

35. Xprlruqecxoe ocoKAeHpre MerannuqecKr4x uleHor us paireopon.
36. 3.rrerrpo;rurr4rrecKa.fl Ar4ccorluarlus. Cna6ue r4 cr.rJrbHbre 3neKTponuTbr.
37. 3nexrponpoBoAHocrb 3neKTpoJrHToB.

38. Xuntuqecxve npoqeccbr rrplr 3neKTponr43e.

39 . Koma.{ecreeHHbre 3aKoHbr 3neKTponusa. flo:rapu3auu.fl .

40. 3.nerrpoxraMr.rqecKas Koppo3r4r MerairrroB. 3aruura or Koppo3ran.
41. Ocrroeurre rr4lrbr $oroxul,tuqecKr{x peaxquft.
42. Cyunocrr rpouecca nurorpa$uu. BuAu rlzrorpaQnu.
43. Tnnu, ceoficrna, ocHoBHbre napaMerpbr Soropesucron.



44. Ourosurre orepaur4r4 SorolurorpaSuu.

CanrocroqreJrbHafl pa6ora cryAeHToB

CauocrogreJlbua.fl pa6ora cryAeHToB BKJlroqaer 3axpeureHae reoperlzr{ecKofo Marepr,Iana, troA-
roroBKy K BrITIoJIHeHITIo 14 3aIrII4Te ra6oparopurrx pa6or, BbInoJrHeHue za1auwitt rro reMarr4Ke rrpaKTll-
qecKHX 3auxtuit., BbIIroJIHeHI4e xypcoeofi pa6oru. OcHosa caMocroqremuoft pa6orrr - rr3f{eHr4e nr{-
Teparypbl w pa6ora c KoHcleKrotu rexqufi , pa6ora co cnpaBorruo-r,ruoopuaunoHHofr .nureparypoft.

B o np o cor dnn np o e e d e H ufl KoHmp onn c eJvro cmon mefl bH o il p u6 omut
no omdenunowt pazdenam d ac4unnuHbt.

Pa:Ael 1. OcHosI'I xl.rMrrqecrcofi repuoArrHaMrrKrr rexHoJrorr{rrecKlrx lrpoqeccoB
1. Sreueurrt repMoAr.rHan4:,rnr4 14 TepMoAr,rHaMnqecxufi rroAXoA K orrr4caHr,rlo rexHoJroruqecKlrx

npoqeccoB npor43BoAcTBa 3neKrpoHHbrx cpeAcTB.

2. 3axonsr repMo,4r.rHaMr,rKr.{.

3. Crarucru.recrnfi xapaKrep BTopofo 3aKoHa repMoAr4HaMuKH.
4. XaparrepucrurlecKl4e Sytnuttt H TepMoAI4HaMIlqecKr.re [oreHrlrairnbr crrcreMbr.
5. Ycroeug paBHoBecufl rerepofeHHbrx repMoAtrHaMl,rqecKr4x cucreu. \
6. .{uarpalruu cocroqHr4r cl4creM.
7 . luarpaurr,ru cocrosur4q oAHoKoMrroHeHTHbrx cr4creM.

8. Pacrnopnr. Cocras napa pacrBopoB.
9. ,{uarparrrrau cocrosHr.rr 6uuapurrx cr4creM c setexruxofi.
10. [narpa-nrMbr cocroruun luuapHbrx cr{creM c o6pasonaHr4eM xuMr4r{ecKux coeruneHnfi.
I 1 . Tepvro4r.rHaMr4qe cK vit ananuz. Kpu nlre oxJraxAeHr4.f, .

l2.Bulst cBapKI4 rro xapaKTepy $rzsuxo-xl4Ml{qecKoro B3ar{MoAefrcrnuq coeAuH-seMbrx Marepr4iuroB.

13. (Da^goeHe Ar4afpaMMr,r 6nHaprtrx crrcreM coeAllHreMbrx cBapKoft narepualon.
14. Tranu Ar.rarpaMM (fa:onoro paBHoBecr4f cr.rcreM npu uaftre.

PasAer 2. (Du:urco-xrrMuqecKr{e rpoqeccrr Qop*rupoBaHuq Hoeofi Qasrr Ha [oBepxuocrr{ rroA-
JIOltrKI,I

1. Tepuo4unaltuqecKue napaMerpbr noBepxHocrl4.
2. 3axouolrepHocru H rrplrpoAa a4cop6quu.
3. 3axououepHocrrl r{ ilpupoAa a4re3uzr.
4. Teplao4r.rHauuxa o6pa:oBaHr4q rapo4uureit ul€srcu.
5. MexanzsNd r.rcilapeHu.s MeraJrrroB B BaKyyMe.
6. I4utapeuue clnaBoB 14 xl4Mrrr{ecKr{x coerl4Henuit.
7 . 3arconu paclpeAeneHrr.s KoHAeHcHpoBaHHofo BeqecrBa Ha noAJroxKe.
8. 3lempouuo-nyrreBbre H na3epHbre MeroAbI ucnapenvs..
9 . Karo4uoe, I4oHHo-tIJra3MeHHoe, MarHerpoHnoe pacrIbIJIeHI,Ie.

1 0. KrauerlrKa xh Mr4rrecxnx peaxuprfr .

1 1. Xprrr,ru.recKoe ocalr(AeHr4e us ra3onofi Qasm.
l2.Xw,ru,recKoe ocaxAeHr{e ug xn4roft $asrr.
I 3. XnN,rn.{ecKile rrpo{eccbl [pI4 oneKTpoJII43e.

I 4. KonH.{ecrBeHHbIe 3aKoHbr 3neKTponr43a.

I 5 . 3nerrpoxr.rMr,rqecKar Koppo3l4t M eranJloB.
16.f orvrognr4Tancr4s,rerepo3lll4TaKcl'rfl ,xeMoglI,ITaKcI4s.
17.3nrzraxcrrflr43 ra3oeoft, xu4xofi ra rnepAofi Sa:u. Morexy.nxpHo-nyqeBas:rrvITaKcrrfl.

PasAer 3. @usuKo-xrrMrrrrecxrre [poqeccbr yAaJreHI,Iff BerllecrBa c rloBepxHocrlr rneplofi Sasrt
1. Buff't LI Iacror{HplKlr 3atpt3Helr,uitt.
2. OcnoeHrre nporleccbr oqr4crKr4 nony[poBonHI4KoBbIX, AI,I3neKTpHrIecKIrx u MerartlutlecKlIx tro-

nepxuocrefi.
3. 3axouoruepHocrr.r xHAKocrHoro rpaBneHl4fl.
4. AuusorponHoe rpaBJreHrde.



5. fagosoe rpaBJreuue.
6. IrloHno-nrasMeHHoe H rrJra3Moxr.rMl4qecKoe rpaBneHlre.
7, PearrueHoe LIoHHo-IIna3MeHHoe rpaBneHrre, peaKTr{BHoe r4ouHo-JlrreBoe rpaBnenlre.

PasAeJ 4. Ilpoqeccbl BBeAeHuq rrpnMecefr n no.ryupoBogHr.rKoBbre Marepr{aJrbr
L MexannsNau 4r,r$Sysur4 aroMoB B Kprrcranne.
2. @uskrro-\aareMarnrrecKz e ocHoBF,r ilpoueccoB auSSy:ura.
3 . lraS$y:ua r43 ofpaHrrqeHHofo r.r HeofpaHr.rrreuHoro r.rcrorrHr,rKoB.
4.,{nyxcra4ui.man tu66ysus.
5. MarerraarrzqecKalr MoAenb rrpouecca uossoft r4MrInaHTarIr4I4.

6. Pacnpe4eleHHe KoHueHrpauprr4 npuueceft [pr4 BHeApeHvLr B Mt4rrreHb.

PasAer 5. (DusuKo-xrrMr{qecKr{e ocHoBbr rurrorpa{uqecKrrx rrpoueccoB
1. OoroxnnruqecKoe eor4eilcrnue Ha BeulecrBo.
2. OcHoeHrre rrrrrbr (foroxuuuqecKux pearqufi.
3. Ooropesilcrbr, peHTfeHope3Lrcrbl, 3neKTpoHope3r,rcrbr, LroHope3r4crbr.
4. Tznlr r,r csoficrna Qorope:ucron.
5. Onepaquu HaHeceHLIt, 3KcnoHI4poBaHr4s, npotBneHr.rx $oromrrorpaQu.recKofo ilpouecca.
6. Ousuqecxne ocHoBbI3JleKTpoHHo-ryuenofi peHTreHo-nyuenoil, r4oHHo-nyqenoft lurorpaSura.
7 . Jla:epuax Mr4Kponr{rorpa(fur.
8. fonorpaQuqecKas mlrorpa@ur.

BraAu KoHTponr CPC npegnoJrafaror:
- mercyu4uit KoHTponb Ha JIeKuI4-f,x, [paKTr,rqecKr.rx I4 ;ra6oparopHblx 3aHsrr4rx;
- mercytt4uit KoHTpoJIb, roropltfi lpeAnonaraer yr{er o6levra, cBoeBpeMeHHocrr4 v Kar{ecrBa BbI-

norHeHl4q CPC no AlIcuunnr4He npl4 npoBeAeHr{r.r pefiruur-KoHTpons. Peey.ntraru CPC oueunBa}orct
n 6arrax pefirnura, BxoAflrrllrx B crpyKTypy o6uefr oueHKr.r.

B xaqecree Sopvr KoHTponq CPC uoryr 6rtm ucnoJrb3oBaHbr: ercupecc.bnpoc Ha neKrlr.roHHhrx 14

lpaKTLIqecKHX 3aHtrllsx; TeKyulufi ycrurfi nrr6opovur,rfi onpoc Ha [paKTr4rrecKHX 3aHflTtrflx; vHryvt-
Bl{AyanbHoe co6eceAoBaHl4e. (Doprr,rsr orrlera cryleHTa o pe3ynr,Tarax BbrrlorrHeHr4r caMocrogrelnnofi
pa6oru: KoHcneKTbI, pacqeTHo - rpa$uuecxar pa6ora, o6soprr rau@opuaqzu, rpa$uuecKoe npe,{craB-
JreHr,re ll3yrreHHoro yue6uoro MarepkraJra.

P ac qE mn o -zp afi uue c xaa p a6 o ma
I-{e:nro BrIIIoJIHeHI,IT pacu0ruo - rpa$uvecrofi pa6orrr f,Brrercq ocBoeHr4e MeroArrKr.r a*uwtr,a

AuarpaMM (pasonoro cocro.f,Hr.rl MHoroKoMrroHeHTHbIX crrcreM. Pa6ora o$oplrmercflHanvcrax $op-
uara ,A.4 (MS WORD, Times New Roman, Kefrrb 14 1,5 unrepnzura).

7. yTIEEHO -METOAI4TIE CK OE U I4H@ O PMAIII,IOHHOE
OE E C TIEIIEHI4E NUC III4N JII4HbI

a) ocuoeuar nlrreparypa

1. forr:mrafru, f. @u:uKo-xlrMl4rrecKue ocHoBbI Marepr{anoBeAeHr,rr f3.rrexrponurIfi pecypc] / f.
forrruraftri; nep. c aurn. K.H. 3o.rrorosofr, A.O. 9apruua roA per. B.ll. 3louaHoBa. - 2-euzt. (el.).-
M.: BI4HOM,2014. - 403 c.. - ISBN 978-5-9963-1327-3.
PeNr.rnr Aocryna : http : //www. studentlibrar)r. ru/book/IS BN97 8 5 Q9 63 1 3 27 3 . html.

2. Meruxon, Z.B. @ugrarco-xuMr.rqecKar sBonrorll4t rBepAofo BerrlecrBa f3nexrpouurrfi pecypc] /
IrI.B. Meruxoe. -3-e u3r. - M.:EIzIHOM. Jla6oparoplaq 3HaHufr,,2014. - (HauorexHonorrlu. - ISBN
978-5-9963-2s32-0.
Pexuira Aocryrr a : http : //www. studentlibrar)'. ru/b o ok/I S BN9 7 8 5 9 9 6 3 2 5 3 2 0. html.

3. fprr:yHon,B.l4. Ou:H.{ecKas xuMnfl f3nexrpounuft pecypc] : yue6. uoco6r.re lB.U. fprr:y-
uon,IrI.P. Kyseen, E.B. llorprcona, B.I4. floryxraua, E.F. IIIa6noBcKar, E.IO. llpufiuar, H.B. (Dnpco-

sa. - 2-e r.r3A., crep. - M.: OIILIHTA, 2014. - 251 c. - ISBN 978-5-9765-1963-3.
Pexun Aocryna: http://www.studentlibrary.ru/book/ISBN97&5976519633.html.
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4. Eaprr6uH, A.A. @ugzxo-rexHoJlorvqecKue ocHoBbr MaKpo-, Mr4Kpo - r4 HaHo3JreKTpoHr{Kr{ :

yue6Hoe noco6ue rnt By3oB IIo HarlpaBnenr4qM 210100 "3.nexrponuKar4HaHosneKTpoHnxa,', 211000
"KoucrpyupoBaHl'Ie I,I TexHoJIorH.{ 3neKTpoHHbrx cpe4crB", 222900 "HaHorexHoJrorlrr4 kr MI,IKpocI4c-
TeMHaq rexHI'IKa" / A. A. Eapu6uu, B. I,1. Toprral[u, B. I,1. L[anoeanoB ; rrol o6u1. pe4. A. A. Eapu-
6una.- Mocrna: @Hsraarrrar,20ll .- 782 c. : vr., ra6l.- ISBN 978-5-9221-1321-2. (Eu6lraorera
BnfY).

5. Baprfnn, A.A. @IEszxo-rexHororr.rqecKr{e ocHoBbr MaKpo-, Mt4Kpo - H HaHosJreKTpoHLrKr4
f3lerrponnufi pecypc] / Bapu6vH A.A., Touzluir B.lrL, [IanoBa.rroB B.I4. - M.: O?I3MATnI4T.
2011. - 784 c. - ISBN 978-5-9221-1321-2.
PeNnu Aocryna: ://www.s K/ISB rt32l2

6. fa-unepuu, B.A. flpoqeccrt nna3MeHHoro rpaBneHr4r B MkrKpo - 14 HaHorexHoJrorr4rx [3rer<-rpouurrfi pecypc]: yue6noe noco6pre /8.A. faruepuu, E.B. [aHu:rruH, A.IzL Mouzuror; noa pea. C.[.
TunaorneuxoBa. - 3-e usl. (:r.).- M.:EIrIHOM,2015. - (HaHorexHonorrrr{). - ISBNQTg-5-99632129-2.
Pexurr Aocryna: http://www.studentlibrary.rulbook/ISBNg7859963 21292.html.

7. Ar<ynenox, M. B. Bne4euue B npoueccbr r{HTerpanbHbrx MraKpo - r4 HaHorexnoloruft : yue6qoe
noco6yre Anr By3oB: e 2 t./ T. 2 : Axynenox M. B., AHApeen B. M. kr Ap. TexHoJrorr4qecKr4e acneKTbr.
M., FI4HOM, 201 1.

PeNzu Aocryna: http://Www.studentlibrary.rulbook/IS8N9785996303366.html.
8. EynIa4opona, f .B. OcHoert xr4Mrar{ecKoft repuo4nHaMr.rKr4 (r xypcy Qzanuecxo fi xurvruu)

[3nerrpounrrfr pecypc]: yue6Hoe noco6ue / f.B. Ey:rulopona, IO.f. fa_rrsN{erauHon, X.M. _f,pouen_
cKat. - Ka:anr: I4s4aremcrro KHI4TY ,2011. - 218 c. - ISBN 978-5-7992- I 151-0.
Pexuu locryrra: http:l I .ru/book/ISB 5188211

9. flereluu, A.JL Herulueftirat repMoArrHaMr4Ka HepaBHoBecHbrx cr{crervr f3ner<rposurrfi pecypc] :
Y.re6Hoe uoco6ne I A.JI.llereruu. - M.: I4saarerrbcrBo MfTy rzrra. H.3. Eayr,aaua, 2A14. _ tSbNqTS_
5-7038-4052-8.
PeNuvt rocryna: http://wurw.studentlibrarv.ru/book/ISBN97E5703840528.html.

10. Koponen, M.A. Texuororu.fl, KoHcrpyKr\uvvMeroAbr MoAenr,rpoBaHr.rr KpeMHr4eBbrx r.rHTe-
rpaJIbHbIX MI4KpocxeM: s 2 q. H. 1 : Texriororlrr{ecKl{e npoqeccbl tl3foroBJreHv{ KpeMHr.IeBbrx LIHTS-
rpiulbHblx cxeM Iz Iax Molerrr{poBaHr4e [3nenrpoHHrril pecypc] / M.A. Kopolen [u an.1; noa o6qeft
peA. qn.-Kopp. PAH rpo$. IO.A. rlarnuruHa. - 3-e u3A. (3n.). - M.: EI,IHOM,20l5. - 400 c. - ISBN
978-5-9963-2904-s.
Pexzrra Aocryna: http:/hwvw.studentlibra$,.ru/book/ISBN9785996329045.html.

i 1. Acxalcxnft, A.A. ousl4xo-xuMrrr ronr4MepHbrx MareplranoB 14 MeroAbr rrx uccneAoBaHr4t
[3nexrpounrrft pecypc]: Vve6uoe I43AaHr4e / lloa o6rq.pea. A.A. AcraacKoro. - M.: ZsaarenbcrBo
ACB, 2015.408 c. - ISBN 978-5-4323-0072-0.
PeNIrr,t Aocryna: http://wWw.studentlibrary.ru/book/ISBN9785432300720.html.

n) unrepHer - pecypcbr

12. I'tttp:l lwww. studentlibr ary .ru/ .

| 3 . http : I I elibrary. ru/.
1 4. http ://www. liveinternet. rul.
1 5. http://www. I O0books.ru/.
I6.http:llwindow.edu.ru/. r.

17 . https:I hu.wikipedia .orgl .,

8. MATEPI,IAJIbHO-TEXHI4qECKOE OEECTIEIIEHIIB AI,ICUI{IJII{HbI
3assrux [poBoAflTcq B ayAuroplzrx 331-3, o6opyAoBaHHbrx rexHr4rrecKuMr4 cpeAcrBaMr.r Enfl Lrc-

noJIb3oBaHIrt MynF,TLIMeAI4a TexHonorzfi (eugeonaarepuanbr, claftgu) u 324-3, o6opyAonanuoft rou-
nrrorepHoft rexnuxoft H cpeAcrBaMl4 Anr r.rcfroJrb3oBaHr.rr Mynbrr{Me4r{a rexHoJrofufi. B npoqecce
loAroToBKl4 K 3aHflTprtM cTyAeHTLI LIMeroT Bo3MoxHocrr pa6orarr e ?IurepueTe, rloJlr,3y{cb pecypca-
MI,I KoMnbrorepHoro Knacca xa@ e4pu (a. 3 3 0-3 ).



Pa6o-rafl rrporpaMMa Aprcrlr4rrnunbr cocraBJleua B coorBercrBlal{ c rpe6onanilflvru OfOC BO no

HarrpaBneunro 1 1 . 03 . 03 "KoncrpyflpoBaH]re r,r rexHoJloruIt gJIeKTpoHHbD( cpeAcrBrl

Pa6o.ryro rporpaMMy cocraBrrr roIIeHr (Dporona r.a. &cfne4A-

PeqeHseHr
3aM. ilraBHOrO r4HxeHepa rIO rroAroroBKe -
rporr3BoAcrBa - rnannrrft rcxsonor OAO =-tU
"Bnaguuupcrurfi sanoA 3nerrponpra6op" 3aftqes M.K ='%.^

flporparvrrraa paccMorpe*au o4o6pena Ha 3aceAaHIaIa xa(fe4prr B3CT
/"flpororon Ns I or /e. /& 2015 roaa

3ane4yrou1raft na(f e4poft Cyrurona JI.T.

Pa6o.rar rporpaMMa paccMorpena n o4o6peHaHa3aceAaHLILI yre6no-uero.quqecKofi rounccuu na-

[paBneHlrs 11.03.03 "KoncrpyupoBrurr4e r,r rexHoJlorllf, gJIeKTpoHHbx cpegctn"

llpororon }lb '4l or '/o. lA 2015 ro,ua

llpe4ce4areJrb KoMrrccuu Cymrosa JI. T.

JIITC T IIE PEYTBEP}KAEHI,Ifl
PAEOTIEfr IIPOIPAMMbI AI4CUI4IINIIHbI (MOAYJIfl)

Pa6oqas rporpaMMa o,4o6peHa ua

flporoxon 3aceAarrr{r ra(f e4plr J\b

yue6nuft ro4

foAa

3ane4ytoqzft rcalpe4pofi

Pa6oqag rporpaMMa ogo6peua ua

flpororol 3ace4ankrfl xa$e4prr Ne

r{eoHbr}r roA

OT

3aneayrorqrafi ra(pe4pofi

Pa6oqa"s rporpaMMa o4o6pena ua

flpotor<or 3acerannfl, raQe4prr Nl

r{eoHbII,I roA

OT

3ane4yrorqrafi Ka$e,qpofi


