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1. UEJIII OCBOEHIdI IilCW,rIrJrI{HbI
I{e.nrura ocBoeHl4s AI{cIII4nnLIHrt <Q[sr4Ko-xaMllqecKr4e rrpoqeccbr B TexHonon,rr4 aneKTpoHHbx

cpeAcTBD rBJrflrOTCr:

- $opunpoBaHl4e y cryAeHTon suaHufr o $n:zxo-xl4Mr.rqecKr{x 3aKoHoMepHoorrx trpoqeccoB, orpa-
x(arcIrIHX cyrr{Hocrb xueHr,rft, cocraBr-flIorqux ocHoBy coBpeMeHHofi rexnonorur,{ gJreKTpoHHbrx

cpeAcTB, npI,IHUI,I[aX TepMOAr,rHaMr4qeCKOrO Z Kr4Herr4rreCKOtO OTruCaHug. u alJeuil43a TexHoJrorr4qecKl,rx
npoqeccoB;

- npuo6pereHl{e cryAeHTaMIr HaBbIKoB aHaJtH3a $usnvecrzx r4 xr.rMr.rqecKr4x sereuufi u e(f$emon,
nexar{ux B ocHoBe TexHoJIOfUqecKI,IX npOqeCCOB, Or{eHKr.I UX [apaMeTpoB;

- (popvruponaHlle ilpeAcranrtenufi o coBpeMeHHbD( TeHreHrIHrrx pa3Br.rru.[ TexHonorr4r4 eJreKTpoHt4Kr.r.

2. MECTO Ar4CIIn[JII4HbI B CTpyKTypE OtIoIr Bo

,{ucqunrnna <@EsI4Ko-xI,IMHrrecKIle rrpoueccbl B TexHorrofr,ru 3JreKTpoHHbrx cpeAcrB)) orHocr,rrct
K BapuarvBuofi .Iacru OnOn BO (xo4 B1.B.OA4, o6.gsarerr,Hat 4ucr1l,4rrnuna) ur43fraercfl e 4-Na ce-
Mecrpe. Heo6xoAIauble Ars ocBoeHlrt ALrcUHnnI4HbI 3HaHr{r, yMeHrIr 14 foroBHocrz o6yuaroqeroct
upuo6peratorctr B pe3ynbrare ksi.treHvfl, Susuxu, xr4rr'Lrkr, MareMarrrKr4, rrpoxoxAeHvfl yue6Ho-
o3HaKoMllTelrsofi [paKTHKr{. Ocsoenue Aasuofi Ar.rcrll4[nr,rHr,l seo6xoAr.rMo Artl [3yqeHr,rr KypcoB
<Ougpr.recKlre ocHoBbI Marepl4anoBeAeHl4g)), <Texno.norl4q KoHcrpyKTt'tBHbrx 3JIeMeHToB gneKTpoHHhIx

cpeAcrB), <Koncrpyrrl4BHo-TexHoJrorr4r{ecKoe rrpoeKTI4poBaHr.re rqeeK 3neKTpoHHbrx cpeAcrB)),
<Texuororr4r rrpora3BoAcrBa 3neKTpoHHbrx cpeAcrB).

3. K OMITETEHIII,II4 O EyTIAIO IIIE| O C.fl , O OpMtrrpyEMbIE
B PE3yJTbTATE O CB OEHVtfl. n.rrc\ I,TIIJII{Hbr

KoArr
KOMTIE-

reuqufi
no O|OC

Kounetenqnn lllau upyena bre pe3yJrbraru o6yueuuR

orIK-2 Cnoco6Hocrb BburBJrtrb ecrecr-
BeHHOHayr{Hyro cyuIHocTb npo-
6reu, Bo3ul{Karour4x B xoAe
rpo$eccuouamuofi AerrenbHo-
cTpr, npr4BJIeKaTb I'nfl vx perue-
Hrrr coorBercrByrourrfr $uszxo-
MareMaruqecrufr alnapar

3 uamo : $u:uxo-xnMr4r{ecKrze 3aKoHoMepHocrr,r

npoqeccoB' OTpaXaIOU{I4e CyIIIHOCU' xBleHUfi ,

co cTaBn.[Ioulr4 x o cHo By TexHoJro rI,Ir4 gneKTpoH -
HbIX CpeAcTB

V"uemo: BElsBrlrb ecrecrBeHHo - HayrrHyrc cyul-
Hocrb rexHoJrort4 rrecKr4x upo6leu, Bo3HLrKaro-

rrlr4x B xo4e npoSeccr4oHa[bsofi AegrelbHocrl,r
Bnudemt: HaBbrKaMr{ aHurusa Susuvecxux u
xr.rMr.rqecKux snlesufi rE sQ$exroB, Jrex(arqprx B

ocHoBe TeXHonOn4rIeCKUX npOqeCCOB, OIIeHKI,I

IIK-2 f oroeHocrb rrpoBoAt4Tb gKclre-

pr{MeHTbr no 3aAaHHofr naeroAu-
Ke, aHaJlr.r3r4poBaTb pe3ynbTaTbr,

cocraBJl.grb o6sopu, orr{erbl

Vuemo: npoBoAr4Tb gKcnepraMeuTbr rro r4ccne-

Ao BaHr.rlo S lr: uxo -xzMrzqecKlrx npoqeccoB, ana-
nr{3l4poBaTb pe3ynbTaTbl, cocTaBJrgTb oTlreTbr

nK-3 lorosHocrr $oprurapoBarb rrpe-
3eHTaIII4I4, HayrIHO-TeXHUq9CKI4e

oTqeTbr no pe3ynbTaTaM BbrrroJr-

senuoft pa6oru, o$oprr,rnmr
pe3ynbrarbr r{ccneAoBanzfi e

Br.rAe crarefi u AoxraAoB Ha Ha-

yrrHo-TexHr.rqecKr4x rou$epeu-
ur4.{x

Vtw e mu : co 6 upat,, o 6p a6 arrtnarb, aHanr,I3l,Ipo -
BaTb 14 Cr4 CTeM aTr43 r,rp O BaTb HayqHO - TeXHI4rIe-

c rcyrc nu S opM arlr4ro rr o reM arr4Ke r4 ccJreAoBaHlrff

e o6racru MaKpo-, MrIKpo - r,r HaHorexirolornft
B n ad e mu : HaBbrKaMr.r ilpeAcraBneHuq pe3ynbra-
roe uu$opMarlrroHHoro rroLr cKa rro reHAeHrIr4rM
pe3BuTr4fl TexHoJrorur,r 3neKTpoHr4Kr4 B BI4Ae npe-
seuraq14fr



fIK-10 | Cnoco6uocrb Bblrlonuarr pa6o- | Vuemu: aHanr43r4po"atu 6tasuno-xr.rMurrecKr.re
Tbr rro rexHorrofu.recKof norro- | :axouovepHocrH TexHoJrofr,rqecKr,rx
TOBKe npor43BoAcrBa I rpoqeccoB, oqeHHBarb napaMerpbr rexHoJrofu-

rlecKI{x onepauufr

4. CTPYKTYPA I4

O6rqas rpygo€naxocrb Ar.rcur4nJrr{Hbr

C OAEPXAHI,IE AI{ CIII{TIJII,IHbI

cocraBrqer 5 sa.{erHrrx eAr4Hr4ubr. 180 qacon.
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4.1. TeoperuqecKnfi Kypc: coAepxaHrre pa3AeJroB n reM ArrcqurrJ.rrrHbr

Beedeaue

Po:n SusnKo-xHMLIqecKLIX rrpoueccoB B TexHorrofr4]r oneKTpoHHbrx cpeAcrB. OcHoeHHe rpy[rrbr
TexHoJrornqecKnx npoqeccoB B npor{3BoAcrBe MHKpo3neKTpoHr4KH: HaHeceHHe u tro4uQraxarfun vra-
TepI4ruIoB, $oplroo6pa3oBaHrle, [onyqeHl,re rpe6yeMofi xoH$uryparlr4r4 sJreMeHToB, BBe.qeHr.re npr{Me-
ceft B Marepl{ar, yAaneHl{e Marepl4ana c rroBepxHocru, coeAr4HeHr4e MarepuaJron. Izlcno.nmoBaHlle
AocrI'IXeHI4fi $rasaru v xprMkrr4 B TexHoJroruu [por43BoAcrBa 3neKTpoHHbrx cpeAcrB.

Par4el l. OcHonu xrrMlrqecKofr TepMoArrHaMurcrr rexHoJrorr{rrecKrrx flpoqeccoB

1. I. Ocnoe Hile noH.flmua mep.uod uHerv, uKrr
3lerraegrsl repMoAHHaM?IKIr u repMoAt4HaMrrrrecKr4fi noAxoA K onr.IcaHr4lo rexHoJrofr,rqecK[x

lpoqeccoB rIpoI{3BoAcrBa sreKTpoHHbIX cpeAcrB. TexHororuqecxufi ilpoqecc KaK TepMoAu]HaMvl:ile-
cKag cllcreua. BuyrpeHHflt 3Heprrlfl cI4creMLL 3axprrrue 14 orKpbrrble cr4creMbr. fouoreunble 14 fere-
poreHHble CI4CTeMbr.



1.2, Ilocmynambt a 3&KoHbt mep.uodutt&MuKu
llepnrrft 3aKoH TepMoAr4HaMHxu. PaeHoBecHbIe LI HepaBHoBecHbre npoqeccbr. Bropoft 3aKoH

TepMoAlznaMraxn. floHsrr.re 3HTpo[uu. Ctatucruqecrufi xapaKTep BToporo 3aKoHa repMoAr{HaMr4K}r.
Tepuo4unaMnrrecKaq BeposrHocrr. llocry:rar fllanra. Xaparcrepr4crr,rlrecKr4e $yur<r1nu r4 TepMoAH-
HaMl{qecKr're Ir oTeHuI4aJIbr cr4cTeMbl.

1.3. Ocnosot mepuoduHs"MuKu pacmsopor u HeparHosecHbrx cucmeM
Vcronu.s paBHoBecr{fl rerepofeHHbrx repMoALIHaMLIqecKr,rx crrcreM. flpanzro tfas. CreleHr.r cBo-

6o.uu. [uarpauubr cocro.flHlrr crrcreM. OlsorconrloHeHTHbre c[creMbr. Pacrnopu. Cocras napa pac-
TBOpOB.

1.4. (Dasoswe pa6Ho6ecun 6 xoudeucupon&HHblx cucmeMox
Pacrnopurr,rocrr reepAbrx Beruecrn. Kpucranltu3ar\prt r.r3 pacrBopon. [uarpanrMbr cocroruus.6u-

HapHbIx cr{creM c oBTeKTr{Kofi. Teplrogr4HaMrrrrecKnfi, aua:;.ug. Kpunrre oxJraxAenras.

1.5, Teepdo- u tttudxoQasnue esauJwodefrcmrun 6 npoqeccux nafixu u cnapwu
BIaArr cBapKr.r uo xapaKTepy QrEsraro-xr4Mrrr{ecKoro B3ar..rMoAeficrnus coeAlrHreMbrx Marepr4zrnoB.

@agosrre Ar.rarpaMMbr 6ranapurx cr4creM coeAr{HseMbIX cBapKoft uarepualon. Xaparrep Suauro-
xl4MuqecKoro B3ar,IMoAeitcrnus rrpunor c noBepxHocrblo nareMofo Marepuarm,. Tunst .ur.larpaurvr $a-
3oBoro paBHoBecrzr crrcreM npr,r nafire

Pa:Aer 2. (Dnrnrco-xnMrrqecKrre flpoqeccrr $opuupoBaHr.rfl Hoeofi {arsr
Ha rroBepxHocTIt [oAJro]r(Krr

2. I. (D us uxo -x urrt uqec K ue o cH o B br n o s epxH o c mH ux np o qe cc o 6

Tepuo4unarrar,rKa trucroit uoeepxuocru. TepltoAl4HaMr4r{ecKr4e rrapaMerpbr noBepxHocru. flo-
BepxHocrHoe HarrxeHue. 3arouoMepHocrlr 14 npr4poAa a4cop6qurz. BnArr a4cop6quu. 3axouoruepno-
crr H npr,rpoAa arre3vu. TepruoguuaMraKa o6pasonauut 3apoAbrrrrefi nrenxn. Kpr.rruvecrcufi paguyc u
KpLITI4qecKar gHeprr4fl 3apoAblrrra. Curra cB.s3r.I aroMoB c lloBepxHocrbro, noBepxHocrHas Mprfpaullt
a4cop6zpoBaHHbrx r{acrr4rI.

2.2, (Dusut<o-xuMuqecKue ocHosbr mepMonaKyyJvtHozo ucnapeHun u ocaucdeaufl Mamepuilnos
Irlcuapeuue MeraJrrroB B BaKyyMe. Mexall[sM LlcrrapeHn.s. flonsrr4e o paBHoBecHoM AaBneHI{u

[apa, HacbrrrleuHoM nape. Telrneparypa ncfiapenus., cKopocrb IlcnapeHr4fl.l4cnapenue crrJraBoB u xvt-
MrlqecKr4x coeAr4HeHr4il. 3aronrr paclpeAeneHrrr KoH.qeHclrpoBaHHofo BerrlecrBa Ha rroAnox{Ke. 3lex-
TpoHHO -nrreBbre H na3 epHble MeToAbr r4cfiap eHI,Ifl .

2.3. Memodut uottuozo pacnt'meHun
Crpyxrypa rneroulero paspfllla. Kos$SuuueHT I{oHHoro pacnblneHvs.vr ero 3aBr.{cltMocrb or Ma-

Tepuura MrrtrrreHl4, 3HeptHH 6ou6ap4upyroqux MI4uIeHb aToMoB, yrna r.rx rraAeHlr.rr, cocTotHt4t rlo-
BepxHocrr4 Ia reMrreparypbr MI{ueHu. Karolnoe, I4oHHo-rIJIa3MeHHoe, MafHerpoHHoe pacrlblneHlle.

2.4. XaMuuecKue uemodut ocaucdenun nniinox
Kunerura roMoreHHbrx xr4M[r{ecKux pearqufr. Koucranra cKopocrr4 peaKrrnq. Sueprux LI Mexa-

HLI3MII aKTr,rBaunr4. Xnrr,ru.recKoe ocaxAenue. KararI,ITI4qecKI4e peaKul{u B rlpr4cyrcrBlil{ aKTI,IBaropoB

n cescu6unr43aropoB. Hexararurr.rqecKr,re peaKrll4t4. OcaNAeHIae I43 rlapoBoft {a:u. florulrepra3auns,
xl4Mr,IqecKoe BoccTaHoBJIeHr4e, pa3noxeHI4e, OKI4CJIeHI,Ie.

2.5. SnexmponumwtecKue npo4eccbl o

3lexrpolurr.{qecKar Ar4ccorluar1u.s. XunuqecKr4e ilpoqeccbr rrpr4 gneKTponr,r3e. Korfi.IecrseHnble
3aKoHbr gneKTponrr:a. Ilonxpu3arllroHHbre rrpoqeccbl IIpLI 3neKTponr,I3e. 3rexrpoxuM]IrrecKoe ocaxAe-
Hlre MeraJrruqecKr.{x ulenox. 3rexrpoxuMr{qecKoe aHoAr.rpoBaHrze. 3rexrpoxr4Mr,rqecKat Koppo3l,I-fl

METAJIJIOB.



2. 6. (D us uxo-x urt uq e c K ue o c H o 6 u ? n amfl Kc u &n r' H bN np o qe c c o 6
flonsrue o[I,ITaKcI4LL foNtosuuraKcl{r, I'erepo3nl{TaKcr4fl, xeMo3rrr4Tarcus. SnuraKavfl u3 fa3o-

noft, Nu4roft u rneplofi (pasu. Brnsur.re rexHoJrofprqecKr4x $ar<ropon Ha cKopocrb pocra grrr.rraKcr4-

alssofi ul€nrrE. MolerylxpHo -nyqeB as onr4T aKcufl'

Parge.n 3. (Dururco-xrrMrrqecKne [poqeccbr yAaJreHr.rfl BerrlecrBa c rroBepxHocrrr rnepgofi {aru
3. l. (D us aKo-x urvr uq e c K ue np o Ue c c or y d an e u un 3 azpn3 H en uil me ep d o fi Q as ot
BuAu 14 I,IcrotIHI{Kr{ 3arp.fl3Hennft. Mexann.recKr4e lr xr,IMuqecKr..Ie 3afpr3Henug. OcHosnrre

lpIlHIII,InbI TexHoJrofuu oqllcrKr,I. Knaccn$uKa\r4fl MeroAoB orIlIcrKI4 noBepxHocru. Ocnoeuhle [po-
II9CCrI OqUCTKU nOnylpoBoAHr,rKoBbIX, AI43neKTpr,IqeCKI{X r,I MeTirnJrr,IqecKr4x nonepxuocrefi.

3. 2. Xu"vurtecKue ttemodut mparneHufl
3axoHorraepHocrl4 xrrAKocrHoro rpaBneHrar. Cxopocrb rpaBneHr,I.s, ceJreKTr4BHoe rpaBneHr,re, JIo-

KanbHoe rpaBneHl{e. AHrasorporrHoe rpaBneHue. TepuoAr4HaMr,rKa aHr{3orpolHoro rpaBnenurfl. faso-
BOe TpaBneHr.re.

3.3. Memodu uonnozo u nJtu3MeHHozo mpanfleHun
I4ouno-nrasMeHHoe r{ rrJla3MoxuMr4r{ecKoe rpaBneHl{e, peaKTI,IBHoe I4oHHo-nJra3MeHHoe rpaBne-

HI4e, peaKTI,IBHoe r,roHHo-nyqeBoe rpaBJrenue. flapalrerpbr [poqeccoB TpaBreHlr.s.

PasAer 4.Ilpoqeccbr BBeAeHus [prrMecefi n uoryupoBoAnr{KoBbre Marepr.raJrbr

4.1. 3axonoMepHocmu u MexaHasmot duQQytuu
Tepruu.recxax auQ$ysu.s. Mexalrr,r3Mbr 4u$Sysun aroMoB B Kpr4cranne. Koe$$uqrreHr Arr(pQy-

3I,IrI [pLIMecIr B Kpr.rcraJrJre. Ypaeneriue AppeHuyca. @nglrxo-MareMarr.rqecKr.re ocHoBbr npoqeccoB
au$Qysrau. 3axounr @uxa. ,.{u$$ysrax r43 orpaHllqeHHoro 14 HeorpaHr4r{eHHoro r{erorrHuKon. .{nyxcra-
Auir:eas au$(fysur.

4. 2. <D us arre c K ue o c H o 6 bt uo tt tt o f,t uM nnuqmaq uu
Marentaru.recKa;r Mo4enb npoqecca zounofi LIMrrnaHTarIHH. PacupeAeleHr,re KoHrleHTpaqlrr4

npnuecefi [pI4 BHeApeHr{r.r B Mr4rrreHb. 3SSerr KaHaJII4poBanrrfl' Arraop(fusa\r4fl u peKpr4craJrrrnsar\ufl
nonynpoBolHr.rKoBoro Murepvana nocJre r4MrrnaHTarlvu.

ParAel 5. Ou:uno-xrrMnrrecKr.re ocnoBbl lurorpa{uqecKrrx rrpoqeccoB

5, 1. B os d e ilc m6 u e u3ny qe H un H a aKm uH o tty 6 cms umeil b H il e M amep uorx bt

@oroxurvrprqecKoe eogAeficrnue Ha Berrlecrno. OcuoeHbre rr.rrrbr $oroxuuuqecKr4x peaxuuff. 9yn-
crBI,ITeJIbHbIe K u3nyr{eHl4lo Marepl4aJrbl OoropesucrlI, penTfeHope3r.rcrbr, 3neKTpoHope3r4crbl, HoHo-
pe3prcrbr. Tunlr n cnoficrsa pe3ncroB.

5.2. OcnoeHbre npoqeccb, rumozpaQua
Onepauuu HaHeceHr4{, 3KcrroHrapoBaHr4fi, npo{BneHux Soro.nurorpa(fuuecKoro npoqecca. @usfi-

qecKI,Ie ocHoBbr sneKTpoHHo-ry.renofi peHrreHo-nyuenoft, raoHHo-nfresoft rnrorpa(puu. Jlazepnas
Ml,IKponr.rrorpa$rax. fonorpa$nqecKafl rrErorpa$nx.

4, 2, IlparruqecKue 3aHflTuq

flparruuecKlre 3aH.srr,rfl, flBrrfrfle:'_ (foprrrofi I4HAl{Bl4Ayalrbno-rpyrrnoBofo o6yuenur, prMeror IIe-
rurc yrny6JreHr4e 14 3aKpenneur{e 3HaHLrfi, nolyueuHblx B npoqecce caMocrorreruuofi pa6oru, a raK-
Ne cnoco6crByror BbrrBneHzro lperroAaBareneM ypoBH.a IroAforoBKr4 Kax(Aoro cryAeHTa r{ ero Bo3-

uoxnocrefi. I{elrro [paKTur{ecKrrx 3aHsrr{it ssrsercs npuo6perenr4e cryreHTaMr4 HaBbrKoB aHanll3a

$usn.recrux u xr{Mr{r{ecKr{x ssreuwfr, z eQSer<roB, Jlexalqux B ocnoBe rexHoJrorur{ecKr,rx npoqeccoB,
orleHKr.r ux napaMeTpoB.

II ep eu e n o mer4 np aKm uq e c K ux s aHam uit
I . 3nepreu4rrecK[e x apaKTepucrr.rKl,I TepMoAI4H aM I4r{ecKil x cl4creM.

2. 3axouu repMoAr4HaMr4Kr4.

3. TeprvroalrHaMuqecKr4e rrapaMerpbl



4. Tepuo4LIHaMI4qecKI4e II apaMerpbl noBepxHocrlr.
5. ,{raarpauMbr paBuoBecl4.s )Kl{AKocrb-nap e 6uuapuux crlcreMax.
6. llpaeuno Sas fu66ca.
7 . fiuarpaNnarr $asonof o paBHoBe cux 6wuapublx cl4creM.

8. MeroAlrKa pactrera Maccbr Kprrcrannu3oBaBllleroct KoMrIoHeHTa rlo AI,IarpaMMe cocrosHla.n

6raHapnofi cucreMbr.
9. .{uarpaultu Sa:onoro paBHoBecI,Lu rrpl4lloftutx cnnaBoB.

I0. TepuoAr{HaM}rKa r{ Kr4Herr4Ka repMrrqecKoro BaKyyMHofo HaIIEIJIeHLIx nneHoK.

1 1. Tepuo4anauuKa v KlrHerr{Ka rrpoqecca xuMur{ecKofo ocax{AeHllf, MeraJIJIoB.

12. 3arourr gneKTpoxuMurrecKofo ocaxAeHI4t MeraJIJIoB.

13. 3aronu auStpy:uu.
14. Pacnpe4eleHr4e rrpr,rMecr,r B nonynpoBoAnl4Ke nocJle AeofiHoft nocneAoBarelrnofi anrp(fysuu.
15. 3axouu uonuofi uMrIJIaHTaIIpII4.

16. Meroabl nl4Torpa$uu e MI'IKpo - 14 HaHorexHoJlorutx.
17. Ocuonurte napaMerpbl $oropesucropoB.
18. Onepaqun Qorolrarorpaftauecxoro rpoqecca.

Jra.oparopHbre3arurrprsr4Meror""";:l:ff;"J"""T;ffi e3uanurt,ronrreHHbxHaneKrr'-
ffi.vtB rrpoqecce caMocro.f,Telurofi pa6oru, a raKxe cnoco6crnytor BbUIBJIeHI{Io [penoAaBareJleM ypoBHs

no,uoroBKr{ Ka}KAofo cryAeHTa 14 efo Bo3MoNnocreft.

II ep euenu na6op amop uwx p a6om

1 . I4ccreAosaHl,Ie Al{alpax{Mbl KI'IIIeHI4I AB}D(oMnoneuruoii cl4creMbl'

2. @fisuxo-xuMl,IqecKl4e ocHoBbr repMr4qecKofo BaKyyMHoto HaIIEIneHI{t rIJIeHoK.

3. Ousuro-xuMl4qecKlre rrpoUeccbl B llneHapHo-glll{TaKcl4anruofi rexHoJIorI4I4 M[IKpocxeM.

4. @uguxo-xuMl4qecKlre rpoueccbl B rlpol{3BoAcree KMIII - uurpocxelt.

Or.reTsr no la6oparopHbrM pa6orarrl u*Itkrr;r4llyurbHble I{. AonxHbI coorBercrBoBarb rpe6onauuau

crarrAaproB. 3auura BbmoJrHeHHtx la6oparopHbrx pa6or [poBoAl4Tcfl Bo BpeMs la6oparopurx:ansrufi.
CryAeuru AonycKarorcfl K BbrrroJrHeHr4lo cnelylouefr la6oparopHofi pa6orlr rrocJle 3anlurbl BbmonHeH-

uoft pa6o:ru.

5. OEPA3OBATEJIbHbIE TBXHOJIOII4I{

llpe4ycrr,rarpr,rBaercs I4crroJrb3oBaHlre aKTuBHbx Ir LIHTepaKTI,IBHrIX Soper o6yueuur upl4 npoBe-

AeHHrl neKrIHoHHbrx, npaKTr,rqecKr,rx r4 la6oparopHblx 3aHflTui,t. EIa [paKTuqecKnx 3aHtru.f,x raKxe

Hcnonffiyercx npc;6leMHo-opneHTl{poBaHHbrii no.4xor1, crl4Mynl,IpoBaHue aKTLIBHo0TIE uyrev trpIaBne-

rreHr4ff r o6cyNAeurlro upo6neM, Bo3nr{Karoil{r4x B npoqecce BIIIIoJIHeHI{fl zagaunfi, ua la6oparopHblx

3aHrrr,rrx [pr.rMegrrlorcs Myirb"rr{h{eAr{a rexr{oJlorllu (na4eo$L{irLN'IbI. ilpe3enTaquu oneKTpoI{FIr,Ie aJIb-

6orur,r H /ip.). 3aus'us ilpoBoA.flrc.rr B ayAr{Toputx33l-3, o6opyAoBaHHbIX rexHI,IqecKI{MI'I cpeAcrBaMI'I

,4Jrr r4c[onb3oBagr4q Mynbrr.rMeArra rexHonorufr (nu4eoMarepl4anbl, clafiAtt) u324-3, o6opy4onanuofi

KoMrrbrorepriofi rexuurofi n cpe.4crBaM14 Anfl I,IcIIoJIb3oBaHI4q Mynlrulrelraa rexHoJlorl4ft. B upoqecce

rroAroroBKr K 3aHflTusM cryAeHTbr rrMeror Bo3MoxHocm pa6orarr' n tr4urepuere, flonb3ytcb pecypca-

MI{ KoMnbIorepHbIX KrlaccoB rca$e4pn (a.330-3, 503-3)' r

6. OIIEHOTTHbTE CPEACTBA An.fl TEKyIIIEIO KOHTPOnfl yCIIEBAEMOCTI4,

TIP oMEXyT OTIH OTZ arrE CTAUI4I,I IIO LIT OTAM O CB O EH.VIfl, AI,ICqUIJII4HbI I4

YTIEFHO-METONI{IIBCKOE OFBCTIEIIEHIIE CAMOCTOflTEJIbHOI'I
PAEOTbI CTYAEHTOB

O 4e n o u n u e cp e d c me a dnn m e Ky u4e z o Ko Hmp oJrn y cn e 6 aeMo cm u :

a) ycruuft onpoc cryAeHToB Ha JIeKIII{tx ro I43yqaeMoMy Marepvuty;
6) oq euna B bIrI o JIH e H H x sararri4 H a np aKTu qe c KIrx 3 aHfl"I r4flx;



B) oqeHKa BbrrronHeHr,rr 14 3arrlrrrbr na6oparopHbx pa6or;
r) oqeuxa BbrnoJrHeHr.r.rr r4 3arrlr.{T[,r rypconoft pa6omr;
4) npone4euvre peftruur -- KoHrponq.

flepeueur BorrpocoB 4rn peftruHr - KoHTporq

Pe itmunz-xonmp oao Jlb I
1. floHsrue xprM[rrecKofi repuo4zHaMr.rKr.r.
2. llepeuil 3aKoH repMoAr{HaMHKr.r.

3. 3aros fecca.
4. Bropofi 3aKoH repMoAr{HaMuKr4.
5. floHsrue 3Hrporrr4r.r.

6. Crarncruqecrnft xapaKTep 2 zaxoua repMoAlrHaMrrKr4.
7 . Tepuo4zHaMuqecKr4e xapaKTepzcrr4qecKr4 e $yHrquu.
8. VpanueHue fu66ca- fertrnrroltqa.
9. Ycroeus $a^:onoro paBHoBecr4r rerepofeHHbrx cr4creM.

10. flpanulo $as frz66ca.
I 1 . .{narparr,rnaa cocrorHl4r oAHoKoMnoneuruofi cplcreMbr.

12. [uarpavrnra cocrotrHux 6unapuoro crnaBa.
13. llpaeu:ro pbrqafa.
14. OcHoeHrre rr,rrrbr Ar4afpaMM cocrorHus 6Iauapurx crrcreM.
15. @a:oesre Ar4afpaMMbr 6uHapurx crrcreM coegr,rH.rreMsx cnapxofr MarepuanoB.
16. Tuur,l Ar4arpaMM Sa:onoro paBHoBecu.fl cr4creM npu nafire

l' e itmwt z- t<o n mp orr t"hli 2

1. Bulu a4cop6quu.
2. floeepxuocrHas oHeprnr fw66ca.
3. Xr.r4xrae pacrBopbr.
4. fluarpawMa Kr.rneHr.rs AeofiHoro pacrBopa.
5. Crpyrcrypa xr,rAKocrr,r.
6. Crpyrcrypa )rsAKr4x KprrcraJrnoB.
7. OcnoeHrle rl{nbr Kprzcrannu.{ecxofi pelxerKl4.
8. flpoqecc ucfiapeHns. BeruecrBa.

9. KouAeucar1afrnapa Ha noAnoxKe.
10. Olrsuxo - xlrMl4rrecKkre ocHoBbI KaroAHofo paclbIJIeHI4t.

11. (DusuKo - xr4Mr4rrecKl4e ocHoBbr r4oHHo - rItIa3MeHHofo pacrrbrJreHur.

12. (DnsuKo - xr4MnrrecKr4e ocHoBbI MafHerpoHHofo pacnbIJIeHI{t.

13. Buarr r{ MeroAbr 3nHTaKcr{H.

14. Bnusurze Susuxo - xuMr4rrecxzx $arropoB Ha crpyKTypy rI cBoficrBa nJIeHoK.

15. Mexaur{3Mbr au$$y:nu rpI{MecHbIX aroMoB B TBepAbIX TeJIax.

16. 3ar<ourr 4r.r$$ysuu.
17. OcnosHbre 3aKoHu noHuoft I{MITJTaHTaIII{H.

Peilmuuz-xonmponu Jlb3

1. Teprrao4itraMr{Ka xr{MrrqecKlzx peaxqufi. r
2. Kuuerura xr,rMr4qecKux peaxqufi.
3. OcaxAeuue rrJreHoK us ra3oeofi Sa:rr.
4. X}TTr,IU'IECKOE OCAXAEHI4C MCTAJIJII4qCCKUX TINEHOK I,I3 PACTBOPOB.

5. 3nexrponpoBoAHocrb 3JIeKTponI{ToB.

6. XraNrrz.recxue rrpoqeccrl rlpu gneKTponll3e.

7. KomrqecreeHHble 3aKoHbI sneKTponl43a.

8. 3rerrpoxuMvqecKaq Koppo3l4t.
9. BuAu Soroxul,mqecKrrx peaxqufi.
10. CyuHocrb I4 Bt4Abr rurorpa$uu.



I l. Csoficrno $orope3r.rcropoB.
12. OcHoeHbre rapaMerplr $orope3ucropoB.
13. Cyruuocrb ocHoBHbrx oreparluft $oro.nnrorpaQlru.

3n:arreH

3xsaN{eH npoBoAl{Tcg uo 6urerau. CryleHr ronx(en rrpoAeMoHcrplrpoBarb 3HaHLre (fzsuro-
xI,IMIlqecKI,IX 3aKoHoMepuocreft npoqeccoB, cocraBJrtlouIr4x ocHoBy coBpeMennofi rexnoJrorrrr4 gneK-

TpoHHbIX CpeACTB, rrplrHrlr,rrroB TepMoAr4HaMnrrecKoro r,r Kl,rHeTr,rqecKoro oTrkrcaH.l4fl, tr aHanLI3a TexHo-
rorHqecKI,IX [poqeccoB; yMeHr4e oueHrlBarb r4x napaMerpbr. Crygeur AonxeH 3Harb coBpeMeHHbre
TeHAeHrIr4II pa3Br4TI,If, TeXHOnOf r,rl4 SJreKTpOHr,rKLr.

Bonpoctt K sK3uMeHy

1. OcnosHrte noH.srl{r repMoAr4HaMI4Kr,r.
2. 3arousl repMoArrHaMlrKu.
3. 3urponur. Crarr.rcru.recrr.rfi xapaKTep 2-ro saxoua. llocrylar lllanlca.
4. XapalcrepncrvrlecKr4e $yHr<qlru r4 TepMoAIrHaMLIqecKr4e rroreHrlr,raJrbr cr.rcreMbr.
5. Vcrosue paBHoBeci.r.s repMo.qr4HaMurrecKr,rx cr4creM. llpanulo Sas fu66ca.
6.,{uarpaulrlt cocrosHr4r oAHoKoMrIoHeHTHbrx crrcreM.
7. .{narparrlusr cocrorHr.{r 6uuapuofi cucreurr, KoMrroHeHTbr Koropofi pacrnopuMbr B }KrrAKoM

cocrorHr.rr4 ra o6pasyror MexaHl,IqecKyro cMecb e rnep4ol,r. llpanr:ro pbrqara.
8. OcHosHrre rprrrbr Ar4arpaMM cocrosnr4.fl 6r.ruapHrx clrcreM.
9. BraAu a4cop6uura.

10. Tepnro4raualrr4qecKr4e napaMerpbr noBepxnocrt4.
1 1. Pacreopu rI I4x [prrMeHenue B TexHoJloruu 3C.,{narpauua Kr4rreHr,r.f, AByxKoMrroueuruofi

CI4CTEMbI.

12. BuArt cBapKr{ no xapaKTepy (pzrrar<o-xl4Ml,IqecKoro B3ar.rMogeficrnux coeAr4useMbrx Marepr,ra-
ron. @asonbre.qr4arpaMnmt 6uuapubrx crlcreM coeAl{H.rreMbrx cBapKofi uarepualoe.

13. Xaparrep $usuxo-xlrMt4qecKofo esaraNaoAeftcrBl4r npr4tro.fl c noBepxHocr],ro rrafleMofo
MaTepr4ana. Tunrr AlrafpaMM Qa:oeoro paBHoBecr{.s cr4cTeM upu naftxe.

14. KpucrarrnqecKr4e peuerru. Tunrr clrMMerpI4I,I u Bnrbr perueror. IrIHAercu Murnepa.
15. ,,{eSexrrr crpyKTypbr Kpr4crannoe. Brr4gur.re 4e$erroe ua csoficrna KpncrannoB.
16. flpocrpancrBeHHoe pacilonoxeHue r{acrI4II B xHAKocrxx. Crpyrcrypa x{r4AKr4x Kpr,rcrannoB
17. Tepuuuecxoe BaKyyMHoe HarrbrJreHr4e roHKr4x u:r€Hor. Tepuo4uuaMr{Ka ilpouecca ucnapentrs
18. Teplrn.recxoe BaKyyMHoe HarrbrrreHue roHKI4x ureuor. Kuneruxa [poqecca vcrrapenns.

3axoHrr Jlana6epra-Kuy4ceHa.
19. Tepnauvecxoe BaKyyMHoe HarrbrJreune. KouAeHcaukr.s [apa Ha noAnoxKe.
20. Onsnro-xr4MnrrecKr4e ocHoBbr KaroAHoro pacflbueHr4s.
2I. Ougnro-xzMr4r{ecKr4e ocHoBbI I,IoHHo-Irna3MeHHofo pacnbrJreHr4{.

22. MarHerpouHoe pacrlbrneHr4e BerlecrBa. ,{ocroIaHc:rBa 14 HeAocrarKr{ MeroAoB I{oHHoro
pac[HneHr4r.

23 . Ou:uxo -xr,rMr4qecKr4e ocHo Bbr 3rr r,ITaKcr4rr. B IlArr 3n I{TaKckr r.r.

24. Mero,qrt npoBeAeHr{ s. :ntrraKcvrr4.
25. Oco6esHocrr,r crpyKTypbr H sneKTpo{u:uvecxze cnoficrpa roHKI,rx rrJreHoK. Bru-sHze

TexHoJrofuqecKr{x Qar<ropon Ha crpyKTypy u cnoficrBa IIJIeHoK.

26. !u$$y:ur B rBepAbrx renax. MexaHrsN4tr 4u$Sy:ura.
27 . 3arouu auQ$ysurz. KooS$uuzeur 4rE{$y3tru Lr efo reMneparypHafl 3aBr{cr.rMocrb.

Ypanrieuue Appenuyca
28. {uQ@y:ur r43 ofpaHr4r{eHHofo r{ HeorpaHuqeHHofo r{croqHr4Kon. Pac.{er pacnpeleneHlrt KoH-

ueHTpaunlr nplrM e cI4 n ero rpa$ r4qecKafl. I4Hrepnper ar\as.

29. I4cnolsgonanue 4u(pSy3r4u ilnfl BBeAeHr4s trpl{Mecl4 B rronyrrpoBoAHr4KoBble Kpllcrannbl.
Cnoco6u rpoBeAeHr4r gra$Sy:uu.

30. OcHosHrre 3aKoHoMeDHocrI{ Izounoft I4M["qaHTaIIun.



31. llapalrerpnr npoqecca r,r o6opyaoBaHl4e Ant LIoHHoro ner[poBannfl. locroraHcrBa rr He.qocrar-
KI,I T4OHHOTO lerprpoBaHH.rr.

32. TeoperuuecKlle ocHoBbI xr,rMr4qecKoro ocaxAeHut roHKI4x nJIeHOK. Teprr,ro4r,rHaMl,IKa XI,IMI,Iqe-

cxux peaxquft.
33. TeoperuvecKl4e ocHoBbr xl,IMlrqecKofo ocalrAeur4g ToHKHX IIJIeHoK. Kuueruxa xI,IMLIrIecKIzIx

IlpoueccoB.
34. Xul,tu.recxoe ocalxAeHue nldHox us ra3oeofi $asu.
35. Xnnruqecxoe ocilKAeHlre MeraJrJrl4qecKr,rx nl€Hox r43 pacrBopoB.
36. 3lexrpornrl{rrecKa{ Arrccourrarlus. Ctal:';re u cI4Jrbnbre sJreKTpoJrr.rrbr.

37. 3nexrponpoBoAHocrb 3neKTponuroB.
38. Xnuuqecrr4e ilpoqeccbr rrpu oneKrponn3e.
39 . Koru.recreeHHbre 3aKoHbr 3neKTponr4:a. flonapu 3ar1:Hfl..

40. SrerrpoxuMr4rrecKatr Koppo3r4s MerannoB. 3aulura or Koppo3r4r{.

41. Ourosurre rlrnbr Soroxul,lurrecKr4x pearcqufi.
42. Cyqnocrr rpouecca nurorpa(puu. BuAu rurorpaSuu.
43. Tunu, ceoftcrna, ocHoBHbre [apaMerpbr Sorope:ncroe.
44. Ocnoeusre olepaur4r4 $oronurorpa$uu.

CauocrosreJrl,Har pa6ora cryAeHToB

CaruocrosreJrbHa.s pa6ora cryAeHToB BKrroqaer 3aKpe[neHr4e reoperlzr{ecKoro Marepr4ana, iloA-
roroBKy K BbIIIoJIHeHHIo r,r 3arJrLITe na6oparopuux pa6or, BbrrroJrHeHue sa1annir. rro reMarr4Ke rrpaKTrr-
qecKLIX zaunruit, BbrrroJrHeHr.re rypconofi pa6orrl. OcHoea caMocro{Te:mnofi pa6o:rnr - rl3fleHr4e nu-
Teparypbr u pa6ota c KoHcrreKTou rerqufi, pa5ora co cnpaBor{uo-nnSoplrau}roHHoft nareparypoft.

Bonpocot dnn npoeedeHun KoHmporn cuJt ocmonmenbHofi pa6omot
no omdenonotm pusdena.u d ucqunnunou

PasAer 1. Ocnonu xrrMlrqecrofi repuoArrHaMumrr rexHoJror-uqecK[x flpoqeccoB

1. Sreltentrr repMoAr.rHaMvrKr4Lr repMoAl{Hauu.recxnft noAXoA K orrllcaHzro rexHonon4qecKprx
npoqeccoB npor43BoAcTBa sneKTpoHHr,IX cpeAcTB.

2. 3arouu repMoAr4HaMr4Kr4.

3 . Cratuctu'recxuit xapaKTep BToporo 3aKoHa repMoAr.IHaMr{Kr4.

4. Xapaxrepucrr4qecKr.re $yurcqrara r{ TepMoAI{HaMLIrrecKr4e noreHur,raJrbr cr,rcreMbr.

5. Ycrosux paBHoBeclrs fereporeHHr,rx repMoAIrHaMLIqecKr4x cucrelr. \
6. r{narpavubr cocro.r{Hr.rr ctrcreM.
7. fluarpanarvrbr cocrorHl4-s oAHoKoMrroHeHTHbrx cl4creM.

8. Pacreopu. Cocran ilapa pacrBopoB.
9. ,{uarparr.rnrbr cocrorHnn 6uuapnbrx cr4creM c enrexruxoft.
10. flr,rarpawrMbr cocrofinux lunapHbrx cr4creM c o6pa:onaHr4eM xr4Mr4rrecKr4x coe.{uuenufi.
1 1 . TepNroguHaMr,rrrecK uit attastus . Kpunrte oxJraxAeH Ilt,
12.B:rry;w cBapKr{ rro xapaKrepy $u:vrco-xr{Mr.rqecKoro Bar4MoAeitcrBus, coerr4nreMbrx MarepuarroB.

13. (Da":oeHe gr.rarpaMMu 6uHapuux cr4creM coeAI,IHteMbIX cBapKofi rrarepua-non.
14. Tnnrr rr4arpaMM $asonoro paBHoBecur clrcreM npn nafirce.

PasAer 2. Ou:uno-xrrMr{rrecKr.re [poueccr,r QopuupoBaHrrfl Hosofi Sa:sr Ha rroBepxHocrrr rroA-
JIO}fiKI'

1. Teprr,ro4ranauurrecKue rrapaMerpbl rIoBepxHocrIr.
2. 3arououepHocrr.r r4 rrplrpoAa agcop1ryun.
3. 3axonouepHocrr4 14 rrpupoAa aAfe3r4l4.

4. Tepnao4vuauur<a o6pa:oBaHufr :apo4ruueft uenxv.
5. MexanagN,r vcnapeHkrfl. MeranJIoB B BaKyyMe.

6. I4cnapeurae crrJraBoB r,I xr4MlrqecKl{x coeAI,IH enuit .

7. 3aronu pacnpeAenenu.fl KonAeHcrzpoBaHHoro BeulecrBa Ha noAJIoxKe.



8. 3lexrponno-nyrleBble 14 na3epHble MeroAbI I4cIIapeHI4s.

9 . KaroAlroe, I4oHHo-ntIa3MeHHoe, MafHerpoHnoe pacrlblJleHr{e'

1 0. KNneruKa xllMlrqecxux pearqtlfi .

I 1. XuMer.recKoe ocaxAeHl{e ns ra3osoft rpasrt.

12. XIaIrauqecKoe ocaxAeHrle Iag NuAxofi Qa:rt'
I 3. XuuuqecKl,Ie rrpo{eccbl rIpI4 sneKTpoJlu3e.

1 4. KorH-IecrBeHHbIe 3aKoHbI 3neKTponl'I3a.

1 5 . 3rerrpoxl{Ml4rlecKarl Koppo3l.It MeraJIJIoB.

1 6. f orvroenLrr aKct4fl , rerepo3[I4T anclrfl., xeMoSnvraKcl{s.

17. 3nprraxc1rfl:lr3 ra3onofi, Ni.rArcoft u rnepAofi $asn. MonerynrpHo-nyqeBas. srrvlTaKQtrfl.

PasAefl 3. (Dusurco-xr{MuqecKrre rrpoqeccbl yAaJleHrrfl BelrlecrBa c rloBepxuocrrr rnepnofi Qa3bt

1. BuAu I,I llcrouHtlKu 3afpq3Henuft.
2. OcuosHrre [poueccbr oqI4cTKH nonyrIpoBoAHI{KoBbIX, AI4SneKTpI4qecKpIx I{ MeTaJIJII'IqecKpIx flo-

eepxnocrefi.
3. 3axoHouepHocrl{ xI4AKocrHoro rpaBreHl'Ifl.

4. AuusorponHoe rpaBneHl4e.

5. fagoeoe rpaBneHple.

6. IzlonHo-nrasMeHHoe I{ ilrIa3MoxI'IMI4r-IecKoe rpaBneHlle'

L Peaxrunuoe r4oHHo-rrJIa3MeHHoe rpaBneHlle, peaKTHBHoe HoHHo-JIyr{eBoe rpaBJIeHIre.

Pa:Ael4. Ilpoqeccr,r BBeAeHuq [puMeceii n nolynpoBoAHI{KoBLIe MareplraJrbl

1. Mexanugrrau auS$y:ral{ aroMoB B Kpl'Icranne.

2. @ugut<o-tuareMarl,IqecKlle oQHoBbI npoueccoB au$Qy:ult.
3. [ra$$ysllx r43 orpaHnrreHHoro r.r HeofpaHr{r{eHHoro ucTor{Hr,rKoB.

4.,{nyxcra4rafinax 4uSiPYrn.n'
5. MarelraT}tgecKa-f MoAenb npoqecca uognofr r4MrInaHTarII4I4.

6. Pacnpe4eleHl4e KoHIIeHTpaIILII4 npulteceft npI,I BHeApeHI4I{ B MI'IuIeHb'

Paslen 5. (DusuKo-xnMurrecKrre ocHoBbl ;rurorpa{fiqecKux 11poqeccoB

1. Ooroxutvtl,tqecKoe eosAefrcrsue Ha BelrlecrBo.

2. OcHoeuHe rI4rIbI (foroxnrrlnrlecKl4x pearuufr.

3. QOropeencTbl, peHTreHope3l4cTbl, 3JIeKTpoHope3I'IcTbI, IIoHope3ucTbI.

4. Tuurt u cnoftcrna QoroPe:ncron.
5. Onepauuu HageceHuq? SKcrroHr4poBaHr4fl, nposBneHux $orolurorpaSnuecKoro npouecca.

6. @!rsu-{ecKr4e ocHoBbr oneKTpoHHo-lyuenoft peHTreHo-nyuenoft, I4oHHo-nyqenofi ruarorpa$nw.

7. Jlasepiraa Ml4KponllrorpaSux'
8. fonorpatpraqecKa.tl nurorpa$ul.

Bra,utr KoHrponfl CPC :

- mercyu4uil KoHTponb CPC Ha JreKrlr4.rrx, [paKTLIqecKI{x 14 na6oparopHblx 3aHtrI'L{x;

- mexyy4uil KoHTpoJrb, xoropufi npeAnonaraer yrrer o6reua, cBoeBpeMeHHocrI'I u KallecrBa BbI-

[orHeHr,rs CPC no Ar{cqn[nr.rHe npr{ rrpoBeAeHLIu pefirunr-KoHTpoJlt. B Ka'{ecrne $opu KoHTponr

cpc rr,roryt 6rnr ucnorrb3oBaHbr: gKcnpecc-olpoc Ha JreKrIrroHHbIX I4 npaKTHr{ecKI4x 3aHfl'Irrfrx; TeKy-

quft ycruufi nu6opo.lustfi onpoc Ha rrpaKTr4r{ecKnx :an.arurx; kr]f.I.r4Bl|I[yanbHoe cooeceloBaHl{e.

Ooprrart orqera cry,4eHTa o pe3ynbrarax BbrrIoJIHeHIzt caMocro.lrenbHofi pa6oru: KoHcrIeKTbI, petbe-

parbr, o6:optr uHsopruaqllu, rpa(fn.recKoe rlpeAcraBnenl4e I,I3yr{eHuoro yue6noro Margpl'Iana.

Kypcoeaa pa6oma

Kypconsre pa6ornr BbrrroJrHslorcs cry.[eHTaMLI ilo HHI.r4r,vrIyailbHbIM 3aAaHIrsM' Kypconoe npo-

eKTrdpoBaHue cnoco6crByer 6olee r:ry6or<orvry l43yrreHuro $n:u.recrux I4 xHMI'I.I90KI'IX swrenuil LI3(b-

$erron, nexarq[x B ocHoBe rexHonofr4rrecKr{x lrporleccoB, 3aKoHoMepuocrefi xx l]poreKaHilfli,npel}-

cMarplrBaer ycragoBneHlre B3ar.rMocesgefi u pacuer ilapaMerpoB npoueccoB I'I 3HeprerI4rIecKHX xapaK-

Tepr{crr4K, orrpeAeJreHr4e nocne.qoBarenbHocTu onepaqufi IlpoqeccoB. fpaQuuecKafl r{acrb orlpeAent-



eTc.fl TeMofi pa6oTbr r.r MoxeT coAepxarb fpaor4Kr4 3aBI4cI4MocTeft [apaMeTpoB l]po{ecca, Ar.rarpaMMbl
cocTorHr.r-fl cr{cTeMbr, cTpyKTypHee cxeMbr, ollpeleJul}oulue [ocneAoBaTeJrbHocTb oueparll,Ift lpoueccoB.

T emamuxa Kyp c o 6 btx p a6 o m

1 . (Dus uxo -xr4 Mr.rqecKr.re ocH oBbr H sHeprerl,IqecKl4e xapaKTepr4cr[rKu
TepMr{qecKofo BaKyyMHofo HcrrapeHl,It.

2. 3nexrpoxr{MrarrecKr4e npoqeccbr nonyrreHl4t roHKI4x nrenox.
3. Oasonue paBHoBecl4t B MHofoKoMnoHeHTHbIx cl{creMax.
4. (Dnsaxo-xr,rMl4qecKl,re ocHoBbr r.r oHeprerlzqecKl4e xapaKTepr4crr{Kl,I m,rrorpa$nu.

7. YIIEEHO-METOAUI{ECKOE I4 I,IHOOPMAIII{OHHOE
OFEC TIEIIEHI4E AI,IC qUIJII,IHbI

a) ocnonHax nr{Teparypa

1. forrrurailn, f . @usuxo-xuMr.rqecKue ocHoBbI Marepr4anoBereHr4.s fSrercrpoHHuft pecypc] / f.
forrnrrafiH; rep. c aHUr. K.H. 3onoroeoii, [.O. tlapruHa rIoA pea. B.ll. 3rouauona. - 2-e uga. (on.). -
M.: 5I,IHOM,2014. - 403 c.. - ISBN 918-5-9963-1327-3.
Pexuu Aocryna: http://www.studentlibrar)'.ru/book/IS8N97859963 13273.html.

2. Menuxon, IrI.B. @usuKo-xrMr4qecKaq oBonloqus rBepAofo BeruecrBa f3nexrpoHnufi pecypc] /
IrI.B. Menuxoe. -3-e r,r3A. - M.: EITIHOM. Ila6oparopr.I{ 3HaHr4i4,2014. - (HauorexHoJrofr{r4. - ISBN
978-5-9963-2532-0.
Pexuu rocryna: http://www.studentlibrarv.ru/book/ISBN9785996325320.html.

3. fpuryuon,B.LI. @usu.recKas xr{Mr{r f3ner<rponnufr pecypc] : yue6. noco6ue I 8.I4. fpusy-
uon,IrLP. Ky:eee, E.B. lloxpxona, B.IrI. flo.nyxuua, E.B. llla6noBcKa{, E.IO. llpufiuax, H.B. Oupco-
sa. -2-e r{3A., crep. - M.: @JII,IHTA,2014. -251 c. - ISBN 978-5-9765-1963-3.
PeNuvr Aocryna: http://www.studentlibrary.nr/book/ISBN97859765l,9633.html.

6) aouonuureJlbHa.s nl,ITeparypa

4. Faprr6raH, A.A. @Hsnxo-rexHorofuqecKr,re ocHoBbI MaKpo-, MrrKpo - r,r HaHogJIeKTpoHI,IKpI :

yue6noe noco6ue Anq By3oB rro HarrpaBJreHr4-flM 210100 "3rerrpoHvKav HaHooneKTpoHI4Ka'r, 211000

"KoncrpyzpoBaHr.Ie r,I TexHoJrorr4{ gneKTpoHHEIX cpegcrB", 222900 "HanorexHoJIorLII4I{ MplKpocuc-

TeMHa{ rexHr4Ka" / A. A. Bapr,r6uu, B. tr4. TouurttEu, B. tr4. [lanosanoB ; troA o6ut. pea. A. A. Bapu-
6uwa.-Mocrcsa: Ongnaauzr,20IL-782 c. :I4rr., ra6n- ISBN 978-5-9221-1321-2. (Eu6nuorera
BrfY).

5. Eaptr6uH, A.A. @usuxo-rexHoJroffiqecKr4e ocHoBbI MaKpo-, MI4Kpo - LI HaHootIeKTpoHIaKt4

[3irerrpounuft pecypc] lBapr,fiuu A.A., Totr,turun B.I4., [IanoBarloB 8.I4. - M.: @ITI3MATJ]I4T,

2011. - 784 c. - ISBN 978-5-9221-1321-2.
PeNuu Aocryna: http://www.stud_entlibrary.m/book/ISBN9785922113212.html.

6. fa;lneprzn, B.A. llpoqeccu [rra3MeHHoro rpaBneHlrt B MLIKpo - u HaHorexHoJlorl,Iflx [3nex-
rpouuufi pecypc]: yue6Hoe noco6ne / B.A. fzurnepun, E.B. [annnxuu, A.IrI. Moualoe; noa pea. C.lI.
TrauonreHrcoBa. - 3-e ugl. (er.).- M.: FIrIHOM,20l5. - (HaHorexHorIorLIH). - ISBN978-5-99632129-2.
Pexuvr Aocryrra: http://www.studentlibrary.rulbook/IS8N9785996321292.html.

7. Arcyneuor, M. B. Bse.4enrae B rrpoqeccbr r,rHTerpaJIbHbIX MI4Kpo - I,I HaHorexuolorzft : yue6noe

roco6ue Ans By3oB: s2r.lT. 2 : Aryleuox M. B., Aulpeeu B.y. lt 4p. TexnororuqecKl4e acrIeKTbI.

M., EI,IHOM, 201 1.

PeNuru Aocryrra: http://wwrry.studentlibrary.rulbook/ISBN9785996303366.html.
8. Eynuaopona, f.B. OcHosH xuMr.rqecKofi repuo4uHaMI{KH (x xypcy $u:nuecrofi.xurrruu)

[3ner<rponHrrff pecypc]: yue6uoe noco6ue / f.B. Byrrngopona, IO.f. fa,r.suerAuHon, X.M. -f,pouren-
cKat. - KasaHr: Llzsaretsqeo KHtr4Ty,207I. -21,8 c. - ISBN 978-5-7882-1151-0.
PeNuu .{ocryna: http://www.studentlibrary.rulbook/ISBN978578821 1510.html.

9. llerenuu, A.JI. Hem.lnefisarr repMoArrnaMr{Ka HepaBHoBecHbIX clacreu f3nerrponnufi pecypc] :

Y-re6Hoe noco6ue I A.II.llererran. - M.: IzlslarerlbcrBo MfTy nu. H.3. Bayuana, 2014. - ISBN978-
5-7038-4052-8.
PeNrarr,r Aocryna: http://www.studentlibrary.m/book/ISBN9785703840528.html.



10. KoponEn, M.A. Texuolorus, KoHcrpynt\rurr MeroAbr MoAenrrpoBaHr{r KpeMHr4eBbrx r4HTe-

fpanbubrx Mr,rKpocxeM: s 2 \.9. 1 : Texnonofnrrecrlle npoqeccbl Lr3roroBneHr.rs KpeMHr4eBbrx LIHTe-

fparrbHbrx cxeM r4 r4x MoAenr4poBanr4e [3nenrponnsIfi pecypc] / M.A. Kopon€n [u ap.]; noa o6ueft
peA. qn.-Kopp. PAH npo$. FO.A. Haursruna. - 3-e uss. (er.). - M.: EI,IHOM, 2015. - 400 c. - ISBN
978-5-9963-2904-s.
Pexun Aocryna: http://www.studentlibrarv.ru/boqk/IS8N9785996329045.html.

1 l. Acxalcrufi, A.A. Ousr4Ko-xuMr4r [onr.rMepHbrx Marepr4anoB 14 MeroAbr r4x r4ccJreAoBannfl,

[3ner<rpouurrft pecypc]: Yue6Hoe r{3Aanue / lloa o6u. pea. A.A. AcxaacKoro. - M.: IzlsaareJlbcrBo

ACB, 2015.408 c. - ISBN 978-5-4323-0072-0.
PeNulr Aocryna: htlp://wr','rry.studentlibrarv.ru/book/IS8N9785432300720.htm1.

B) r4HrepHer - pecypcbr

1 2. http : //www. studentlibrary.nr/.
13 . http : / I elibr ary .ru/ .

1 4. http ://www. liveinternet.ru/.
1 5. http://www. 1 00books.ru/.
1 6. http :/iwindow. edu.n r/.

1 7. https ://ru.wikipedia. org/.

8. MATEPUAJIbHO-TEXHIIqBCKOE OEECIIBTIEHIIE ALICIII{IIJII,IHbI
3amnrus npoBoArrcs B ayAnTopurx 331-3, o6opyAoBaHHbIX TexHurIecKI{MI4 cpeAcrBaMLI Arrs

IlclroJrb3oBaHr,rr MynbrlrMeAlra rexHoJrorr,rfi (nu,teorvlarepl{aJlbl, cnafi4rr) u 324-3, o6opyAonauuofi
KoMrrbrorepnoft rexnuxofi u cpe4crBaMv Anr, ucIIoJIb3oBaHIrfl MynbrI{MeAI4a rexHoJlorl4fi. B npouecce
Iro,qroroBKr.r K 3aHrrr4{M cryAeHrbr r4Meror Bo3MoxHocrr pa6orarr n IrlurepHere, rloJrbsytcb pecypca-
Mr,r KoMnbrorepHoro Krracca xa$e4pu (a. 3 3 0-3 ).
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