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1. rlEnrr ocBoEHLrfl IklcrII4rIJII{HhI
I{ennmu ocnoeHun ducqunnunar <OcHoebI MHKpo - H HaHorexnoloruft> tBJlslorct:

- ([oprr,rrapoBarrue snaHuit o 3aKoHoMepHocrtx $tz:uro-xuMl4rlecKlrx npoqeccoB MI{KpogneKTpoHI,IKLI,

6agosrx orrepallutx 14 orpaHl4 rreHla{x nonylpoBoAHl'IKoeoil rexH onortrlr ;

- $oprr,rupoBaul,Ie sHaHuft o Bo3MoxHocrr.r l4crrorb3oBaHlal4 Susuuecrux, xl{Mlaqecxrax,6uolorl4qecKux
snnenuft Ans co3AaHr.rq HaHoMarepr4anoB r.r HaHoycrpoftcrn, MeroAax I{x cLIHTe3a, uccJleAoBauvrfi. vr

[pprMeHeHr.rs B sneKTpoHHbrx cpeAcTBax ;

- (loprr,u,rpoBanr4e rrpeAcraBneuufr o6 ocHoBHbrx HanpaBJIeHIrtx pa3Bl4rl{.fl HaHorexuolorHfi n o6lacru
sJreKTpOHr{Krr.

2. MECTO ApICqU[JII4HbI B CTPyKTyPE OIIOTI BO

AucquullrHa <OcHoebr MrrKpo - u HaHorexnolorufi>) orHocl,ITcs x 6a3osofi .racrIl OIIOI BO
(roa F1.8.4) [uu\unnr4Hah3yqaercr B 2 ceuecrpe. Heo6xo4raMbre Anfl ocBoeHl{;t A]IcqpIrIJII{Hbr 3Ha-

Hlrs, yil{enur 14 roroBHocrr,r o6yraroqerocr npuo6pera}orct B pe3ynbrare I43}rqeHlat Qusuxr, xu-
MIII,I, MareMarI{KrI, TeoperlrqecKrrx ocHoB gneKTporexHI4KI,I, ocuoB Marepl4anoBeAeHl{t, Su:uuecnux
ocgoB gJreKTpounrra. Oceoeuae Aannofi Arrcqrlnnl4Hsr ueo6xoAl4Mo An.f, [I3freHI4t KypcoB no rexHo-
Jrorr,tu 3neKTpoHprKr4) Irrfl. BbITIoJIHeHI,Ifl Ha1^{Ho I,IccneAoBarelrcxofi pa6orrr I,I Br,IlycKHofi rnzuru$n-
rarluonuofi pa6orrr.

3. KOMTIE TEHUI,IU OFyrIArc ITIETO Cfl , O OPMLIPyEMbIE
B PE 3Y,IIb TATE O C BOEHVIfl, trI'JCIryITIJII,IHbI
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Kouuerenuuu llrauupyeMbre pe3yJrbrarbr o6y.renun

UIt-J fororHocrb K aKTLIBHolry o6-
rrlenr{ro c KoJIJIeraMu n nayunofi,
rrporr 3BoAcrseHHofi Ir coul4aJlb-

no-o6ulecreeHHofi c$epax 4er-
TEJIbHOCTI4

Bnademu: HaBbrKaMlI o6cyN4euut c KoJIJIefaML

HanpaBneHufi pasyutur, Aocruxeuuft u npo-
6renr n o6racru MHKpo - I4 Hauorexnololptft.

uilK-4 Cnoco6nocrb caMocro.f,TenbHo

npuo6perarb Ir Llcronb3oBarb B

ilpaKTurrecroft AestelbHocrl4
HOBbre 3HaHI4t 14 yMeHI,Is B CBO-

eft upeAuersoft o6lacu'I

3uamt: MeroAbr 14 HanpaBneHllt pa3Blrrl4fl MLIK-

po - 14 HaHorexHororufi B sneKTpoHI{Ke.

Vmemu: caMocrosreJrbHo upzo6perarb vI vtc-

rrotlb3oBaTb rrpll co3.4aHl4u SneKTpoHHbX

cpeAcrB HoBbrx suanuia o Aocrl,Ixenusx n o6-
nacru Mr,rKpo - n Hauorexnororufi .

IIK-5 Cnoco6uocrb oueHl{Barb 3Ha-
qI4MOCTb H rIepCrIeKTI4BbI I4C-

IroJIb3OBaHr{r pe3ynbraroB I,Ic-

cneAoBaHl4fl , IIOAIOTaBJII4BaTb

orqerbr, o6soprt, AoKnaAbI I,I

ny6nnraqnl4 no pe3ynbraraM
pa6oru, 3arBKI4 ua zso6pere-
HLrs., p a3p a6arnrnart peKoMeH-

[arluu rlo llpaKTurlecKoMy I,Ic-

rroJrb3oBaHI4Io nOnyqeHHbIX pe-

3ynbTaToB

Snamo : cyrrlHocrb u SIa:uro-xI4MI{qecK}Ie ocHo-

Bbr npoqeccoB MI4Kpo - L HaHorexnolorufi.
Ymemt: oqeurbarr 3Har{uMocrb u npeAcraB-

nqTb pe3ynbraTbl LIccneAoBaHLIfl IIpOqeCCOB,

reuAenquft H rIepcrIeKTI4B puBBHTI4t MLIKpo - n
HaHorexHoloruft B BI{Ae AoKnaAoB I{ rlpe3eH-

Tar\lz,ir.



IIIT-6 Cnoco6uocrb aurrJrr.r3r{poBarb

cocTotHl,re Hayquo-Texnn.IecKofi
npo6leurr ryreM uo46opa, uey-
r{e}Jvfl , fi aH.ilrus a Jrr4TepaTypHbrx

I,I NAT9HTHbX I4CTOTIHUKOB

Vtwemo aHaJrr43llpoBarb cocrotHrre rexHoJlorr{-
qecKr{x upo6neu B Mr.rKpo - HaHogJreKTpoEr,rKe

rryreM Uo46opa, r{3yrrenr,rs u ananrusa Jrr{Tepa-
TypHbIX (}r naTeHTHbX I,rCTOrrHr.rKOB

Bnad emo : HaBbIKaMr{ rrorlcKa I{ uclonr3o Banufl.
IlcrorrHuxon nuSopnaaunu p.ns, anur:a3a Hayrrno-
Texnr,IqecKrax npo6leru e o6racru MIIKpo - r,r Ha-
norexuonornft



4. CTpyKTypA II C OAEPXTAHpTE AtICIIr4rrJrr,rHbr
O6ua.[ tpy4oevrr<ocrb,4LIcIII4nJrr.rHbr cocraBJrrer 3 saqernr,rx eAilHr4rlbr. 108 .racoe.
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4.1. Coaep)fiaHr{e pa3gerTon rr reM ArrcuurrJrrrnbr

BneAeuue.

OcnosHue rroHtrllfl. Mr'rxporexHoJroru{, lhauapHax nonylpoBoAHr4KoBar rexuoJrorr{fl. Orpa-
HLIqeHI4s nlanapnoft TexHoJlofl4v.I4croxu, ocHoBHbIe npl,IHrlr4nbr H rrepcrreKTHBbr pa3Bkrrr,rr HaHorex-
Honorprfi.

Pa:Ael 1. Onsnrco-xrlMrrqecKrre flpoqeccbl B MIrKpo - rr HaHorexHoflorusx.

Teua l.l. KnaccuQuxaqun npo4ecco6 MuKpo - u HilHomexnonozuit
O6qas rnaccu$urarlr4s rpoqeccoB Mr4Kpo - r4 HaHorexuororufi. Kpurepuu xnaccnsrra\firr: xa-

paKTep [poTeKaHI4t, clloco6 aKTI,IBaUI{rI, cTeIIeHb noKanl43arlun. llpoqeccu $opurapoBaHr,rfl HoBoft 0a-
3bI Ha noBepxHocTkI IIOAIOXKr.r, y.4aneHr4e BerIecTBa c rroBepxHocTr4 noAJroxKpr, nepepaclpeAeneHr{e
aToMoB (r.rouon) npuuecefi .

Tema 1.2. Ifpo4eccut H$ ,rosepx*ocmu u Meil€d){r3Hoil zpaHilqe.
Arousaa c"IpyKT,vpa llonepxHocrliofo c:tox. flpunaeclrbre aroMbr r{a rrosepxHoc'ru. CsoficrBa rro-

BepxHocrpl Tepirao4rauaN{r,IKa rIOBepxHOcrr{: floBepxHocrHar 3liepru{. rroBepxHocTHoe HaTtx(eHue, Ka-
rlllnnrpHbre flBJreHr.rfl . AgcopSqut, 4ecop6ilnfl u HcriapeHile c n$repxHoctn.

Tema 1.3. (Dusu'tecKue Memodbt QopuupooaHufl Hoqoit Qasat H& nosepxHocmu nodJtoilcKu.
Kraccu$uraul4s Mero4oe (pasoop6asonauu.s. fa:o -, xrrAKo -, 14 TBepAo$a:nue MeroAbr fere-

poreHHble npoqeccbr Qrz:uuecrofi xouAeucarJvrr4 Lr3 ra:oeofi $a:u. Baryynr - TepMilqecKoe r4crrape-
HI4e. KaroAHoe pac[blJreHr{e. I4onHo - r]na3MeHHoe pacnbrneHr4e. MarHerpoHnoe pacnbrlenue. Irlrvr-
IlynbcHoe na3epHoe ocaxAeHr4e ToHKr{x IIneHoK.

Tetwu 1.4. XunurtecKue Jwemodbt Qop*tupoeaHufl Hoqoil Qasw.
XHIran.IecKoe ocaxneHr4e [JIeHoK LI3 ra3oBofi $a":u I4 pacrBopos. flocrofiHoe xprMr4lrecKoe ocax-

AeHLIe us ra3onofi Sasu. 3lerrpoxuMlrrlecKlle MeroAbL AnoAnoe oKr4crreHrze MeraJrJroB r{ nonynpo-



BoHLIKoB. 3rexrpoxl,tMr4qecKoe r4 rrJriBMeHHoe aHoAI4poBaHI4e. @opuuponaHr4e MoHo - rd MyJrbrr,rcJroeB
opraHl,IqecKprx B eluecTB.

Tema 1.5, (DueuKo-xun uqecKue ocHorw npoqecca opueHmuponaHHozo eudeneaun meepdofi
Qasw.

Mexanugubr 3apoAbrrueo6pasonauras. YcroeHs oplreHTrrpoBaHuoro $asoo6pasoBaHlr.s. 3nrarax-
cux. flepexoAttofi slllrraKcl4aJlrsuft croft. Anrognuraxcus. ferepogtrrrraKcras. Xervrosnuraxcrag. fa-
so(pa:Hax gIrI,ITaKcI{.[. Brrcrpsre repMr,rqecKr4e [poueccbr B TexHoJrorr4n nonytreHr4r 3nr,rraKcnaJrbHo-
nJIeHorIHbrx crpyKTyp. XuAxo - u rnep4o(f asnafl erll4raKcr{r. Moneryn.rrpHo - nyqeBas snuraxcus. An-
TO-, reTepo - H xeMoSllvTaKcvfl.

Tama 1. 6. (D us uxo-xuJt(uqecKue o cHo 6br np o l4ecco 6 nep ep acnp ed enen un s 6 eu4ecmea.
Teprrro4u(fSyszonuoe nerr4poBaHue. Marerrarl4qecKoe orucaHze arz$QyruoHHbx npoqeccoB B

MkIKpogneKTpoHLrKe. Irlonuoe nefupoBaurre [onynpoBoAHr{KoB. paruatryroHHo - crr{Mynr4poBannar
au$$y:ur. HnsroeueprervqecKaf, LIoHHa-rr LIMTIJIaHTaIII4.f, MeroAoM rrorpyx(eH[s B nna3My. I4unnau-
rorpa$rar: xI{,4KoMeraJrJIHrIecKr,Ie rlcror{HldKll rroHoB, r,roHHo - rroJreBat gMr4ccr4r.

Tetwa I. 7. (D us uxo-xu,rruqecKue ocHonbt npo qecco 6 yd aneu un 6 eu4ecm6 a,
Ipoqeccrt MexaHr4qecKoro yAaneHr{fl Berqecrea. 3reKrpoHHonfrenar o6pa6orxa. BaryyM- Tep-

MI,IqecKoe rpaBneHl,re. llpoqeccu xr.{Ml4qecKoro rpaBneHl4q: MexaHr,r3Mbr rpaBneHns., MeroAbI pI cpeAbr
AJI' XHAKOCTHOTO r4 ra3OBOrO TpaBneHr.rr; nOKanbHOe r.r aHr43oTporrHoe op[eHTr4poBaHHoe rpaBneHr{e.
3rexrpoxraMl,IllecKoe rpaBneHr{e. I4ouuo - [na3MeHHoe rpaBneHr.re: MeroAbr r4 MexaHr,r3Mbr rpaBneHr{s;
I4OHHO-nr{eBOe, rrJra3Moxr4MAqeCKOe, peaKTr{BHOe I4OHHO-Irna3MeHHOe, rroHHo - xr4MllqecKoe TpaBne-
HUe.

Tena 1.8, Memodot numozpafiuu 6 MuKpomexHoJtozuu.
Klaccu(pura\us 6asosbrx MeroAon nzrorpaSuu: $oro -, peHTreHo-, gJreKTpoHo- r4 rroHoJrr4To-

rpa$zx. Jhatorpa$rzqecrufi rlrlKn: pe3r4crbr u cnoco6rt lax HaHeceHr.r.s; rro3r4TrzBHbre r4 HeraruBHbre;
xIrAKI,Ie u ,cyxne pe3r{crbl; Mero4br IroBbrrxeHl{fl. anrezuv1 rrJra3Mocrofixocru; ilpeAgKcrlo3l4llrrouHa.r
o6pa6orra; rpo-sBneHr4e 14 cyruKa. @ororua6roH. Cnoco6rr coBMerrleHr.rs 14 oKcrtoHuponaunr. flpo-
cTpaHcTBeHHOe paourr4peHr.re.

Tena 1. 9. Hanonumozpatrt ua.
Ssorrouu-s rrpoqeccoB sKcnoHrapoBanr4fl.: nrrcoxos$SeKTr4BHbre r4croqHraKrl AanbHefo ynbrpa-

Quoneta, orrrr.rqecKar rurrorpa$ux c SasonuM cABLIroM, BHeoceBar narorpa$2fl, crepeoJrurorpa$va;
gneKTpoHo -, t4oHo -, penTreHorpa$ux. Jlurorpa$ut c I4cnoJIb3oBaHLreM cuHxporpoHHoro r.r3nyrrenllt.
IleqarHar HaHonr{Torp a$ut.. Brox - corronuM epHa-s nl{Torp a$un.

PasAefl 2. Merogu crrHT€3a HauocrpyrTyp u {tynrcuuoHaJrr}rn rx HanoMarepr{aJroB.

Tena 2. 1. Knucc u$ uKuqan HflHocmp.vwlrryp.
Hylrrraepnue HaHocrpyKTypbr: cno6oAurre KJlacrepbr, c'talur'uzupoBaHHbre KJracrepbr, KJracrepbl

B Marplrqe, HaHorracrr4rlbr B o6oroure, caMoopfaHll3oBaHHbre HaHocrpyrTypbr. O4Houepnbre Hauocr-
pyKTypbr: HaHoHrrrr{, nanorpy6rfi, HaHoflo.sca, HaHocrepxHr,r. finynrepuue HaHocrpyKTypbr: ToHKLIe

nJIeHKI,I, rerepocrpyKTypbi, rrJreHKr.r JleHruropa- Ero.qNerr, cauoco6nparounecs. crovr) rranorrJracrr,I-
nu. TpexuepHbre HaHocrpyKrypbr.

Tema 2. 2. M emo d or uc cne d o 6 aH un HaH o c mpy Kmyp.

Cxanupyroqar 3oHAoBar Mr4KpocKorrur: TyHHenbHaJI, aroMHo - crrJroBa.f,, MafHHTHo - cwroBas. MLIKpo-

cKorrur. 3rexrpouuas crreKTpocKorrr4r: peHTfeHoBcKat SorodnexrpoHHas, ymrpa$uoneroBar gJIeK-

TpoHHas, onerTpoHHas ONe - crreKTpocKorrr4r. CnexrpocxorrraqecKr4e MeroAbr. [u$paKrlraoHHbre Me-

TOAbI r,ICC JIeIO BaHr4.rr.

Tema 2.3 Memolu $opnupanaHun HflHocffipywmyp.
Hanorlacrepbr: crpyKrypa, cnoftcrBa, MeroAbI cI4HTe3a. llpunquuu $opnrupoBaHllt oAHoMep-

Hhrx qacrr.rq. VrnepolHbre HaHorpy6ru: crpyKTypa, cnoiictea, MexaHIr3MbI pocra, MeroAbI cLIHTe3a.

Hanoxouno3r{Tbr Ha ocnoBe r,rHTepKanr{poBaHHblx nauorpy6or. Mero4u cLIHTe3a HeopraHLIuecKLIx
nauorpy6ox. @usuqecKr4e r,r xr4Mr{qecKr4e MeroAbr QopuuponaHr.rr HaHorrJreHoK 14 AByMepHbIX Maccrl-
non nanoo6beKToB.



Tetwa 2.4. Memodu soadoeoil aauomexaono?uu.
Oprgr.rqecxue ocHoBbr soHAosoft HaHorexHoJIofrII4. Konrarruoe $oprvrupoBaHr.re nanopelre$a.

EecroHraxruoe SopnrupoBaHue HaHopenbe(fa. JlorarbHafl MoArr$raxaqza noBepxHocru. Mexsler-
tpoAunft MaccolepeHoc. 3:rexrpoxaMr4qecxufi nepeuoc. MacconepeHoc rag rasosofi $arn. Jloranr-
HOE AHO,IIHOE OKLICJIEHI{E.

Tena 2.5, Memodu nonyueHufl HaHowamepuaJtos.
KnaccraQnrcaurlt MeroAoB clIHTe3a HaHoMarepllanoB. Mero4sr rpopunponalvfl, <<cnn3y BBepx):

ucfiapeHl{e B 3neKTpouHoft 4yre, na3epHoe nclrapeHlle, rasoQasnsrfi cr,rnreg, MaruerpoHHoe pacflbrne-
III4e, cIiHTe3 B HaHopeaKTopax, 3oJrb - renb MeroA, rr,rAporepuzurrnufi cr4HTe3. Mero4rr $oprr,rupona-
HI4s (cBepxy BHrr3): MexaHoxl4Mur{ecKr,re MeroAbI, yAaJIeHze KoMrroHeHTa rereporeuuoft cnctervmt,
M eroA KpLI crannrrc aL\lr.pr cre KJra, c rr r,r H oAaJrbu rrft p acn a4 c rr Jr aB o B .

Tena 2.6. Ilpo4eccbt cuJvtoopzaHa3aquu 6 HsHocucmeMqx.

,{nrnNyrque cilJIbI opraHr43allnv Hanocr4crervt. KogcepBarl4BHa;r caMoopranll3arlnr: cutMorrpol{3-
BoJIbHoe crp)aKTypoo6pa-:onaur4e B paBHoBecHbIX cl4creMax. fiuccunatuBHarr caMoopraHr.r3arlus.; yc-
roBLLs caMoopraHvsa\uu. MoreryrrpHar caMoc6opxa. Tunu MexMoJreKynrpHoro esaraNdoAeficrBvtfl.
CynpacrpyKryphr. C ynp anaoneKynfl pHbre ascalr6.nu.

Parge"r 3. IlepcueKTrrBbr pa3Buruq HaHorexHolorufi B oJrerTpoHrrKe

TeMa 3.1. OcnoeHne HunparileHun pa36umun HaHomexHonozuil e cosdaauu ?neKmpoHrtbw
cpedcme.

Texsororur co3AaHr,r{ 6rrcrpo4eficrByrorrlax HaHorpaH3}rcropoB: Ha yrnepoAHhrx HaHorpy6rax,
KpeMHI{eBbIX HaHorlpoBoAax, Ha ocHoBe rpaSena. Texuolorur npu6opoB nonr.rrpoHr4Kr4: opraHr,rqe-
cKI{x rparcr4cropoB, cBeror.r3nfraroqlrx ,qraoAoB, HaHonpoBoAHr,rKoB. llolulrepnbre HaHocrpyKTypbr
rus ru6rfix oKpaHoB. llpu6oprr rnanroeofr gneKTpoHI,IKLI: na3epbr rz (foronpueMHr4Kri Ha crpyKTypax c
KBaHToBIIMU roqKaMr..r. YcrpoficrBa Ha Soronurrx Kpl4crannax. Hauoe:rerrpoHuhre 3arroMlrHaroulre
yctpoftcrna. Texnororr4s KoHcrpyKrlr.roHHbx r.r rexHonorl{qecKr.rx Marepr,ranoB c yHr,rKi}nbubrurr cnoft-
CTB{IMI,I.

Taua 3.2.TexuoaozuqecKue ficnenmu MotrcKyflnpHbtx cucme"u o6pa6omt<u an{topuaquu.
X[MH.{ecKLIe peaKrlr4ouuo-graSQy3r4oHHble cl4creMbl. llpzuqunu o6pa6orxu un(fopvraqprn. Pe-

aKIII,IoHHo - gilS$ysnouurrfi rpoqeccop. O6pa6orr<a uso6paNeHrafi peaxrlt4oHHo - auQQyruonHbrMr,r
cpeAaMll. Basoeue rou4qecKue oneMeHTbr ur 6axrepufr u [HK. Euororu.recKrre npoqeccopbr.

4,2. IlpanruqecKrre 3aHsrnq

flpartu.recKr4e 3aHrrr4x (cervnanaprr), rnrtx.acr Soprvrofi vla4vrauryanbHo-rpyflnoBoro o6yueunx,
LIMeIor rleJrbro yrny6reHrze r4 3aKpenJreHr4e 3uawui4, nonf{eHHbrx B rrpouecce caMocro.sreluroft pa6o-
TbI, a ra(xe cnoco6creyror Bbr.flBneHr.rrc ilpenoAaBareneM ypoBH.fl noAroroBKr.r KaxAoro cryAeHTa u
ero Bo3Moxnocreft.

Tetnamuxa npflKmuqecxux s aHnmuit
1. O6ua{ rraccu$urarlr4r rrpoqeccoB MI{Kpo - LI HaHorexsonorprfi
2. flpoqeccu Ha roBepxuocrn reepAofi (pasu u nexSa:noft rpannqe
3. AHarras $u:uuecrzx MeroAoB nonyqeHl4fl ToHKr.{x nJreHoK.

4. Auanus xlrMr4rrecKlrx MeroAoB nonyqeH[g ToHKLIX [reHoK.
5. Snrararc[s 

$6. Ilpoqeccu BBeAeHr,rr tl nepepacnpeAeneHlrfl npraivrFcnux aroMoB B nonynpoBoAHuKoBble
KpvcTannbr.

7 . Ous[xo-xuMr{qecKr{e ilpoqeccbr ylureHnfl, BelrlecrBa.
8. MeroAi,t nurorpa$uu B Ml4KporexHonofl4l4
9. Basonbre rexnoJrorr,rqecK[e [poueccbr B rlpot43BoAcree 6lrnorspHbrx lrHTerpanbHblx MIIK-

pocxeM.
10. Easonrre rexHonofr4rrecK[e npoqeccbr B npol43BoAcrne M[lI MraKpocxeM

1 1. Auanug MeroAoB HaHotlurorpaSuu.
12. Ktruccu$zxaqur HaHocrpyKryp.
I 3. Meroau soulosoft HaHorexHoJlofuu



1 4. Mero.qu nonyqeHns HaHoMarepI,IaJIoB

1 5 . AHa-nus npoqeccoB [onyqeHr,rr HaHocr4creM MeroAoM caMoopraH u3arJnv.
16. KoncrpyKrllrorrHbre r{ TexHonorilqecKple Marepl4anbl c yHLIKaJIbHTTN{fi csoftcrBaM}I.
17. OcuosHbre HanpaBnenr4fl. pa3BrlTus HaHorexHororufi B co3AaHr.ru 3neKTpoHHbrx cpeAcrB.
18. OcuosHbre rrpr4Hrlrrnbr r,r rexHoJrorr.IqecKl4e upo6reur,r MoneKynrpHofi sneKTpoHI,IKLI.

5. OFPA3OBATEJIbHbIE TEXHOJIOI III,I

Ha nparcruqecKux 3au.s'rurx r.rc[oJrb:tyerca nperd;reMHo-oppreHruponauxrrfi rroAXoA, crllMynu-
poBarrue aKTr{Bnocrra nyreu npuBneqeHur r o6cyNAeHr4ro npo6rena, Bo3Hr.rKaroqprx B fipoqecce BbI-

ronHeun.fl lagannit, npur\,{enr}orcs Mynbrr{MeAl4a rexHoJlorura (nra4eo$HJrbl{br, npe3eHTarlplu sJIeK-

TpoHHlre a;n6ovrr,r H /{p.). 3auxtus. npoBoArrcs. B ayrvrroprarx 331-3, o6opyAoBaHHbrx rexnnqecKr4Ml4

cpeAarBaMu AIrfl r,rcnonb3oBaHr4r Mynbrr.rMeAl4a rexHonorl4fi (nu4eorvrarepnaJrbr, cnafi4u) tt 324-3,
odopy.uonannoft rounrrcrepuoft texnuxoft Il cpeAcrBaMu p.nfl r.rcrroJrb3oBaHur Mynbrr.rMeAr,ra rexno-
nomft. B upouecce ro,4foroBKr{ K 3aH{Tr.rrM cryIeHTbI lrMeror Bo3MoxHocrr pa6omrr n Irhtrepnere,
uoJlL3yrcb pecypcaMr4 KoMrbrorepHbx KrraccoB xa$egpu (a. 3 3 0-3, a. 5 03 -3).

6, OIIFHOqHbTE CPEACTB A [Jrfl TEKyIIIETO KOHTPOJTS yCTIEBAEMOCT]I, IIPO-
ME}ICYTOTIH O fr ATTE C TA T\ILVT II O I,IT O IAM O C B O NIJVIA AIIC qNIJIIIHbI }I YIIEE.

HO-METOru{qECKOE OEECilETTEHTTE CAMO C T O.fl TEJrbHOrl pa,SOTbr CTyAEHTOB

6.1 Tercyulufi nourpoJlb ycrreBaeMocrrr
O4euovawe cp ed cme u dnn meKy ulezo KoHmp orn y cne 6 aeJvtocma:

a) oqenra BblrroJrHreMbrx Ha [paKTHqecKI,IX 3aHtrlrflx LI AoMallrnux zagayuit;
6) oqeHrca aKTr.rBHocrayrlacrvfl. B.4r{cKyccilsx Ha IIpaKT}tqecKLIX 3aHrrl,Itx'
B) [poBeAenze peftruur - KoHrpont.
r) srcnpecc-olpoc Ha [paKTLIuecKux 3anflTlrflx;

n) un qmuayanbHo e co 6eceAoe aHr4e, KoH cynbrallu.fl ;

e) auctyureHlle c AoKnaAoM, npesenraquefi.

Bonpocb, x peilmunz - KoHmponn

Pefimuuz - xonmpont Jt&I

1. K-rraccu$unarprr Su:ur<o-xzMr.rqecKr4x rlpoqeccoB MrrKpo- LI HaHorexHororufi rro xapaKTepy
rrpoTeKarrHfl.

2. Cnoco6rr aKTLIBaIIu[ Susmro-xuMHuecKI,IX npoqeccoB.
3. AroMna.ff crpyKTypa rloBepxHocrHofo cnot.
4. TepnroauuaMlr tIecKI,Ie csofr crsa rloBepxHocrll.
5..SsrteHus Id rlpoueccbl na rrleN$asHoft rpauzue.
6. Kmccur[LIKaIITH $u:nxo -xtzMI4rIecKI4x MeroAoB S a:o o6pas oBaHI,Iq.

?. fereporeHHble rlpoqeccbl Susuvecrofi ronAeuca\uu Lr3 rasonoft (pasu.
8. MeroAu I4oHHof o pacrIbIJIeHI4t.

9. HrvrnynrcHoe na3epHoe ocalxAeHl4e roHKI4x nJreHoK.

I 0. fkpolr,rrl,IqecKoe ocaxAeuue MeranJIoB.

I l. ilocnoftHoe xIrMLIqecKoe ocaxAeHlle us ra3osofi Sa:u. o

12. XuuuqecKoe ocax.qeHne TIJIeHoK I43 pacrBopon.
1 3. 3nexrpoxl4lvlxqecxoe ocaxreHl{e ciloeB.
1 4. flna^:uoxuMr{qecKo e o caxilel{ue IIJre}IoK.

15. Anolsoe oKlrcrenue MeranrloB Ir lronyilpoBoilHl{Kon.
1 6. f|rasMeHnoe aHorllpoBaHr{e.
17. @opruHpoBaulle MoI{o - 14 }'Iyitbrl{cro€s opraHl'IqecKl{x Beulec'rB'

Pefimunz - xonmpont Jlb2

1 . Vcrosus opI4eHrI4 poBaHHoro (f a: o o6pas oBaHufl Ha noAnox{Ke.
2.Bun:.;, u MeroAbI grrnTaKcl4tl.



3. MonerynspHo-nyqeBarr :rrr4Taxcr4r.
4, Cyrunocrb 14 BHAr,r 3lrilolar(cuu.
5, Mexaun3Mbr repMonra $ {ry: N o HH of o Jref prp oBaH r.rrr.

6. MareuarxqecKrre Mo.r{eJrr{ gu$ $y:zoHHbIX npoueccoB.
7, Mexagr.r3Mbr rroHHoro nerupo B aHzr rronyrrpoB oAHr.rKoB.

8. Paaraal{aonHo - crl{Mynl{po BaHHafl, 4u$ S y:ur.
9. l{onnas r.rMrrJraHTaur,r.s MeroAoM norpy}xeHprfl B nna3My.
I 0. Baryyrr,r- TepMr.rqecKoe rpaBJreHr.re.

I 1. Mexagr,r3Mbr xprAKocrHoro rr fa3oBoro xr.rMnqecKoro rpaBneur.rr.
1 ?. Mexanu3Mbr aHn3orponHoro rpaBneHr4r.
I 3. 3aempoxuMrrrecKoe rpaBneHr.re.

I 4. Meto,qrr [IoHHo -nJra3MeHuof o rpaBneHl4t.
15. Cytuttocrr ra 6asonbre MeroAbr $ororurorpa$nn.
I 6. OrpmuqeHr4.rr onrr{qecKofi rurorpaSura.
I 7. Blt.qrr HaHoJlplrorpa(praH.

Peitmuuz - xonmpono tYb3

l. Klaccutf]IKaul{s HauocrpyKryp no pa3MepHocru.
2. Merolnr cKaur{py}orqeft : oH4ono fi uutcpo ctcorun.
3. Mero.qu sJIeKTpoHHofi uuxpocKonl4l,L
4. CnertpocKon[rlecKl{e MeroAbI I4ccneAoBaHI4.s HaHocrpyKTyp.
5. MEro.qrr rtonyqeHllfl oAH oMepHbIX HaHo crpyKryp.
6. MexanrcMbr pocra u cuoco6st nonyrreHrs yrnepoAHbx HaHorpy6ott.
7. Cnoco6n nonfreHr.rr HaHorIJIeHoK.
8. Merorur rfopmnponarruri r.ranocrpyKryp, rlpoflBJr.f,Ioulux cnoiicrna $oronumx Kpr4crilrnon.
9. OEsuqecKrre ocHoBbr 14 MeronI'I soHronofi HaHorexHoJiofl{I4.

1 0. Knaccr.r$Nr<aqxx MeronoB cI{}ITe3 a $ yrtrquona-TlFlblx NIarepI{aIIoB.

I 1. Oasflqecxue Mero.46l c[]ITe3a ItaHorlacrnlr.
1 2. Xprrur.rqecKr.re M ero,[br cr4nTe3 a H aHorlacrl,Iu.
I 3. Ilpoueccrr carraoc6opKl{ B HaHocl{creM ax.

6.2 SKsaNreH

9rcaMeH [poBoAHTcg no 6nreranr. O6yuaiorquficq AonxeH npoAeMoHcrpnpoBarb rnanue $u-
3ITXO.X}IMI{TICCKI{X OCHOB MI4KPO - I,I HAHOTEXHOIOTUfr, CYUIHOCTI4 I,I MCTOAOB AHAJfi43A IIPOqCCCOB MHK.

po- H naHorexnororufi, HarrpaBneHufr paznurus HaHorexHolornfi B 3neKTpoHr.IKe; WeHI{e aEaJI[I3LI-

posaTl cocroflIrr.re rexHoJrorr4qecKrzx npo6.nen B MI4Kpo- HaHo3JreKTpoHr.rKe, [epcneKTLIBbI pa3BIlTtIt

Hauorexlronorufi s o6racru oneKrpoHrIKI4.
Bonpocot K ?K3ilMeHy

l. Knaccrn$uKarrrrs, Su:uxo-xnMr,rqecKux npoqeccoB MI4Kpo - u HaHorexuororuft no xapaKTepy

IIporeKaHLIs. Cno co6 rr aKTLIBaIITII4 Qusulco -xuMI4rIecKI4x npoqeccoB.

2. Arolruas crpyKTypa noBepxHocrHoro cJlot.
3. Teprrroar,rHaMlrtrecKr.re ceoficrna noBepxHocrr.L -flereHrt LI flpoueccbl Ha rrleN(pasuoft rpanxqe.
4. Knaccr.r$vrKarrvs. $usraxo-xuMl4qecKux MeroAoB Sasoo6pasoBaHlrs.
5. feteporeHHble npoqeccr,I Su:n.recxoft xosAeucaqun vB rasonofi $asrr.
6. MeroAu I,IoHHoro pacnblneHut.
T.Llunynrcnoe na3epHoe ocaxAeHr.re roHKI4x nneHoK. fluporurruqecKoe ocaxAeHlre MeraJIJIoB.

8. llocnofinoe xuMuqecKoe ocalxAeHl4e I{3 ra:oeofi $a:u.
9. Xnrr,tuqecKoe ocaxAeHl{e TIJIeHoK I43 pacrBopoB.

1 0. 3;rexrpoxub,{Hr{ecKoe ocaxqlienl4e cJroeR.

1 1 . I-l:ra:uoxxx,rllqecKoe ocax{;IeHl{e ilneHoK.

1 2. Arrolnoe oKHcJleHI4e MeraJIJIoIr rI IIoiIyilpoBorIlHKoB.
i 3. llna:Meuidoe auo.qupoBarlae.
14. OopnrupoBaHl{e h{oHo - Ir l!{ynbrl4c:rcles o}'}faHnLIecKI{x BeI{ecrB.



15. Ycnonu.r op[eHTllpoBaHHoro $a:oo6pasoBanufl. Ha rroAnoxrce. BuArr ]r MeroAbr 3nraTaKc]rn.
Cyr{uocrr r4 Br"rAbr 3H.{oraKcr,In

1 6. Mo.nery-rrxpHo-nyqeBar 3rrnTar(curr.
I 7. MexanmMbr repMo4u$$ysllour{oro Jrerupoearrufl .

1 8. MarcrraarrrqecKr{e Morenn gH $ $y:HoHHbrx rpoqeccoB.
I 9. Mexauu3Mbr r.roHHof o nerupoB aHr4.r{ nonyrrpoB oAHrrKoB.

20. Baryyr.a - TepMuqecKoe rpaBneHlae MexanLI3MF,I x{r,rAKocrHoro I,t ra3oBoro xrrMr{qecKoro rpaB-
J[e$*rt.

2 1. Mexasr{3Mbr aHr43orponHoro rpaBn eHur.
22, Snerryoxr4MrrrrecKoe rpaBneHlre.
23. Meroau lroHHo-nJra3MeHHoro rpaBneHr,rr.
24. Cyunocrr u 6a:oeble MeroAbt $orornrorpa$rara. OrpaHu.renr4r orrprqecrofi lnrorpa$uu.
25. Br.rpr HaHonr4rorp a$uu.
26. Knacculpur<aqnx HaHocrpyKryp no pasMepHo crr,r.

27 . Mera nbr cKaur,rplroulefi : onAonofi lrurpocKorrr{r4.
28. Mero,qBr gJreKrpoHnofi uuxpocKonr4rz.
29. CuempocKonr,rqecKr4e M eroAbr 14 ccneAo BaHr4r HaHo crpyKTyp.
3 0. Metoarr troflyqeHr..rq oAHoMepHbrx HaHo crpyKryp.
31. Mexanu3Mbr pocra u cnoco6u noryqeHr,rr yrnepoAHbrx uauorpy6or.
3?. Cnoco6hr tronf{eHr4.s HaHorrneHoK.
33. Msroarr {oprvrupoBalvs. HaHocrpyKTyp, npotBiltlomux ceoficrna $oronnrx KpracranJroB.

34. OxutqecKne ocHoBbr H MeroAbr goul{oeofr HanorexnoJror}ru.
3 5. K.naccra$ur<aqrax MeroAoB cr.rnTe3 a tf ynrcqia oniurr,Hbrx MarepuanoB.
3 6. OagraqecKr.re Meronbr clrHTe3a HaHor{acrrau.
3 7. Xr.rb,rx.recxr.re b,{ero,qbr c}r HTe3 a HaHoqacrurl.
3 8. Ilpoqeccrr caruoc6opKr{ B HaHocr.rcreMax.

39. Ocnosuhle npI,I3HaKr4 KoHcepBarunnofi u AuccnnarrEeHofi caMoopraHr4sarJnns
40. Texnonorut co3Aauar 6r,rcrpo4eficrnyrcru.Ix HaHorpaH3r4cropoB: Ha yrnepoAHbrx uauorpy6-

Kax, KpeMHHeBbrx HaHorrpoBo [ax, Ha ocHoBe rpa$ena.
41. Texnonorux npa6opoB nonl4rpoHr4Ku: opraHI4r{ecKLIX TpaH3rrcropoB, cBeror{3nf{ilo[$,rx At4o-

AOB, HaHO[pOBOAHr.rKOB.

42. IlonurttepHbre HaHocrpyKrypbr Ans rr.r6xr'rx eKpaHoB.

43. Ilpn6oprr xsauronoft 3JreKTpoHr.rKr4: na3epbr ra $oronpneMHr.rKr.r Ha crpyKTypax c KBaHToBbMr.r

TOTKfuvll!.

44. YctpoficrBa Ha Soronurx Kpr4crannax.

45. HanosreKTpoHHbre 3aloMr{Haroque ycrpoftcrea.
46. TexHonon.rqecKxe acrrexrbr MoneKl.'ii.fpHbrx cr{creM o6pa6orxu uu$opuaquu.

6.3 CarvrocronTeJrbrraa pa6ora cry4enroB

CauoctogreJrbHar pa6ora cryAeHToB BKJrroqaer I,r3yqeHr4e reoperr4qecKoro MarepllaJla,
BrITIoJIHeHI{e sa4aHuir rro reMarr.rKe [paxTl4qecKr.rx 3anxllit, noAroroBKy pe$epar:a, ilpe3eHTarIHH,
noAroroBKy n peftrunr - KoHTporuo. Ocrona caMocroflre.nruof6 pa6orrr - r43yqeHne peKoMeH4yerr,roft

nllTeparypbr, gJreKTpoHHbrx rlcroqHr.rKoB. Texyruuft KoHTponb ocBoeHr.rs Marepr{ana npoBoAt4Tct
B rrpoqecce [poBeAeHru npaKTirqecKrrx zansruin r.r KoHcynbta\uit, npoBeAeHrrr pefiruHr - KoHTpoJrr,
Lrll4prr.trgy anb H brx c o 6 e c e.qo s auuit.

Bonpoctt dnn npoeedenun KoHmponfl cufltocmonmenuuoit pa6omu no omdenuuor"w pazdenam
duc4unnunw.

Pagrer 1.

1. Kpurepurz r:raccu$uxaq[[ npoueccoB $oprrarzponauus noeofi $asrr Ha rroBepxHocrr{ rroAJlox(-

Kn.
2. flpoqeccr,r Ha noBepxuocrr,r [r ruexr{:a-:nofi rpaullqe.



3. TepnaograHauraKa rroBepxuocrlr.
4. Bar<yyrrrHo -TepMrlqecKoe IiclrapeHne. KaroAnoe pacnblneHlle.

5. I4outto - rrJra3MeHHoe pacrlblneHI4e.

6. MaruerponHoe pacrrbrJreHpre.

7. Zunylrcnoe na3epHoe ocaxreHr4e roHKI4x rIneHoK.

8. Xfiruu.recxoe ocaxAeHr4e rrneHor us ra3osoft Qa:rr.
9. Xurr{u.recxoe ocaxAeHr4e rrJreHoK r,r3 pacrBopoB.
I 0. SnercpoxrrMllqecKr.re Mero,qbl ocalr.4eHl,Ie IrJIeHoK.

1 1. MexaHra3Mbr Lr ycnoBl{t opveHrl{poBaHHofo $asoo6pa:oBanvfl.
12. OopuupoBaur,re MoHo - r.r Mynbrr{cJloeB opfaHurlecKplx BerlecrB.
13. flpoqeccbr BBeAeHrafl v nepepacrrpeAeneHl4s BerqecrBa.

1 4. flpoueccbr MexaHr4rrecKof o y raneuufl BerlrecrBa.

1 5. llpoqeccbr xr,rMlrqecKofo rpaBneHl4t.
I 6. llpoueccbl oneKTpoxl{MlzqecKoro yAaneHlr{ BeIrIe crBa.
I7. Eagoene MeroAbr nrarorpaQulr B TexHoJIofIaLI oJIeKTpoHLIKI{.

1 8. Meroarr HaHoJrr,rrorpa$uu.

Pasaeil2
1. HynrrraepHbre HaHocrpyKrypbr.
2. O4norr,repnbre HaHocrpyKTypbl.
3.,{ayuepuue HaHocrpyKrypbl.
4. Tpexnaepuue HaHocrpyKrypbl.
5. Cranr.rpyrou1ar 3oHAoBa{ Ml4Kpocxorrs.
6. CnertpocxorllltlecKne MeroAbI llccneAoBaHl4fl HaHocrpyKTyp.

7. flprnqunrr (fopvuponaHl,Ifl o.4HoMepHbIX qacrllu.

8. MeroArr SopnruponaHl4s HaHorrIeHoK.

9. Mero,qu AByMepHbIX MaccI{BoB uauoo6terron.
I 0. Mero,uu gon,4onofi HaHorexHoJlofllt4.
1 I . Meto,qrr $oprrnuponaHllt HaHoMarepl{anoB ( cHI'I3y BBepx )).

1 2. Mero,qrr $oprvruponaHl{s HaHoMarepl4anoB (cBepxy BHI43 )).

1 3 . Ilpoueccbl caMoop t anur3ar\ur4 B HaHo cplcreMax.

Pacaer 3
1. Texuonorur co3AaHr.rx 6rrcrpo4eficrnyroul4x HaHorpaH3llcropoB Ha yriIepoAHbIX nauorpy6-

Kax.
2. Texuonorprfl, co34anr4fl.6ucrpogeficrByroul4x HaHorpaH3lrcropoB Ha KpeMHueBbIx HaHonpoBo-

Iax.
3. Texnonorufl co31alufr 6ucrpo4eficrByroluux HanorpaH3rlcropoB Ha ocHoBe rpa(pena.

4. Texnonorzt opraH[rIecKLIX TpaH3l{cropoB.
5. TexnonorHt opfaHl4rlecKl4x cBeroALIoAoB,
6. Texnonornt HaHorIpoBoAHI4KoB.

7. flonHuepuble HaHocrpyKTypbl A.[s rl,r6xux 3KpaHoB.

8. Ta:epsr ra (foronpueMHI{KI,I Ha crpyKTypax c KBaHToBrIMI'I TorrKaMI4.

9. Vctpoftcrna ua SoronHbrx Kpl{craJlnax.
l0.HanosreKTpoHHble3arIoMLIHaIoqueycrpoftcrna. t'

11. Texnonorrar KoHcrpyKrIr{oHHbD( r.r rexHoJrofl4rlecKl{x Marepl{afioB c yHaKaJIbHbIMLI ceoftcreaMu.

I2. Texnonorur npu6opoB nonI4TpoHIrKI'I.
1 3. TexuolorrlqecKlle ocHoBbI MoneKyntpuoft e:rexrpoHllKu.

(Doprr.ru orqera cry.qeHTa [epeA [pe[oAaBareJleM o pe3yJlbrarax BbITIoJIHeHLII caMocrotreJlb-

uoft pa6orbr: KoHcneKrbr, rrJraHbr, pe$epar, o6sopnr uH$opmaqun, rpaSuuecKoe npeAcraBneHfie I{3y-
rreHHofo yre6Horo Marcpvu:a" npe3eHTauun. BIz.4u KoHrpons caMocro.f,Te:nuofi pa6oru cryAeHToB:
gKcrrpecc-onpoc Ha npaKTuqecKr.rx 3aHsrtrrx; TeKyruuft ycrnuft ntr6opounrrfi otpoc Ha flpaKTLIqecKI4x

3aHsrr,rsx; rrHAuBr4 yurcHoe co6eceAoBaHue, Koncynbralll4t, BbIcryIIrIeHVe c AoKnaAoM.



Tenor pe(tePamor
L Texnoloru s c os p.a'g.vfl 6rrcrpo4eft crByrounx HaHorpaH3r,rcropoB

2. TexHonorrar upu6opoB IoJII4TpoHI{KI'I.

3. IloruuepHble HaHocrpyKrypbl An.f, II46KHX 3KpaHoB.

4. flpra6opsr reaHrosoft HaHo3neKTpoHI4KI{

5. Ycrpoftcrna ua $o:ronHblx KpI'IcraJIJIax.

6. HauosnerrpoHHble 3 arIoMI'IHaIoque ycrpoft crn a.

7. Texnonornx $ynxqnollaJlbnbrx HaHoMarepI{aJIoB'

8. Easontre roruqecKue eJIeMeHrbI us 6axrepufi n [HK'
9. Srrervreutu H npIa6opbl HaHosneKTpoHI'IKIr.

10. IlepcneKTr{BHbre HarrpaBneHuspa3Bvrr4t HaHorexHoJlorull B SneKTpoHI4Ke'

7. )rqEEHO-METOII'ITIECKOE I{ I'IHO OPMAUIIOHHOE
OEE CfIETIEHI{E AI,IC UUIJII'IHbI

a) ocnoBHat nI4TeParYPa

1. Mernxos,VI.B. @nguro-xlEMr4rrecKa{ 3BoJIIoUu.u rBepAoro BelrlecrBa f3nerrpoHuufi pecypc] /

I4.B.Menuxon.-3-eIasa.(eI') -Slerrporr,TeKcToBI,IeAaH'(1 $afilpdf:3|2c.).-M.:BI,IHOM.JIa.
6oparopur 3nan1ft, 2014. - (HaHorexnolorun). - Cucreu. rpe6onaHlas: Adobe Reader XI; expall 10".

- ISBN 978-5-9963-2s32-0.
Pexnu Aocryna: http://www.studentlibrary.nr/book/IsBN9785996325320.Lrtml.

2. CrapocrrEu, B.B. Marepualsr r{ MeroAbI HaHorexHolorufi: yue6Hoe uoco6r'Ie' - 3-e us4. (el.)
(HanotexgonorurE) Irle,qarentireo: EI4HOM. Jla6oparopl4s 3HaHI,Iir2012. -438c - ISBN: 978-5'9963-

t444-7. Fexzrr,r .uocryra:. http://www.studentlibrary.ru/book/IsBNg785996326013-html.
3. HanorexHoJrorlrr4 B oneKrpoHuxe. Brrnycx 2 [3nerrpouur,rfi pecypc] lllol,pea. IO.A. r{annrt-

rLIHa - M.: Texuoc(bepa, 2013. - 688c., IS8N9785948363530'
PeNru Aocryra: http://www.studentlibrary.m/book/Is8N9785948363530'htm1.

6) AouorurureJlbHa-f, nl4reparypa

4. Aryneuox, M. B. BeeAeHrae B npoUeccbl I4Hrefpa,rIbHbIX MI{Kpo - Ir HaHorexnoloruft : yre6noe

noco6lle Anfl By3oB: s2 r.lT. 2 : Axyneuor M. B., Au4peee B. M. u .Up. TexnoJIorI'IqegKI'Ie acreKrbl.

M., 6I4HOM, 2011. PeNuu Aocryna: http://www,studentlibrary.ru/book/IsBN9785996303366'html.
5. Pacrnn, A.A. TexnoJrorur MarepuanoB MI,IKpo -, orlTo 'I'I HaHosneKTpoHIaKI{ : yre6noe [oco-

6ue lff By3oB rro HarrpaBneHrlro 210100 "3rexrpoHvKar4 MLIKpoeneKrpoHuKa" : [n u.] / A. A' PacKIau,

B. K. Ilpoxo$rena.- MocKBa: Eunou. Ila6oparopvtzuauuit,20l0.- ISBN 978-5'94774-913'7.

(Fu6nnorcra BrfY).
6. Poutrun, B. M. TexHolorur Marepr4anoB MI{Kpo -, orlTo - A HaHoSJIeKTpoHI4K}I : yre6Hoe lroco-

6ue Anr By3oB no HarpaBJreHr{ro 210100 "3rextpoHrrKa14 MI,IKposneKrpoHL'IKa" : [n u.] / B. M. Porquu,

M. B. Ca.irr.r6un.- Mocrcna: Brauorvt. Ila6oparopuxzuauail2010'- ISBN 978-5-94774-913-7. (Bu6-

JluoreKa BnfY).
7. Err.mos. C.fI.. @nguqecKue ocHoBbr MI4Kpo - LI Hauorexnoloruft [3lexrpounuft pecypc] :

yqe6. uoco6ue I CI' BbruKoe, B.lI. Muxaftroe, IO.B. lIauQIrrIoB, IO.B. {nerKos; llo,4 pel. IO.B.

lnerrora. - M.: I4glareJlbcrBo MfTy urr'1. H. 3. BayrvraHa, 20Q9'

Pexuu Aocryrra: http://www.studentlibrary.nr/book/ISBN9785703833193.html'
8. HesonuH, B.K 3onloBbre HagorexHonoftll4 B 3neKTpoHI{Ke. I4s1amue2-e,ncnpauleHHoe Mocr-

ea: TexHoc$epa, 2014. - 176c. - ISBN 978-5-94836-382-0'
PeNuu to.iytru, http://www.studentlibrary.ru/book/IS8N9785948363820.html'

9. flarpyuleea, T.H. Cericopura. Coeperr,teuHble TexHoJlofI4I4 MIIKpo - H HaHo3JIeKrpoHI'IKI4: Yqe6-

soe noco6le / T.H. llarpylrenu - lrt.' HI4U I4HOPA-M; Kpaurorpcx: Cu6upcr<ufi (fe4ep'YH-r, 2014'

-260 c.:60x90 Il16. - (Brrcruee o6pa^:onanue: Bararaspuar). (n) ISBN 978-5-16-006376-8,500 ers.

Pexuna Aocryrra : http : I I znanium. co m/catalo g. php ?bo okinfo: 3 7 4 60 4 .



B) [epHoAI,IqecKI4e prc l.aH'r4fl

1 0. MrarcpoorleKrpoHt4ra (BH6nraorerca B.nf V)
I 1. HAHO: TexHoJIorHIr, oKoJlorlrq, npou3BoAcrBo (Eu6nraorera B:rfY)
12. HaHorraatepl{anbl I{ HaHocrpyKrypbl XXI eex (Eu6nuorera BlfY)
13. HanocucreMblr $u:Hra, xrrur4n, MareMarlrKa (Eu6:ruorexa BlfY)
14. HanorexHoJrorrar{: pa:pa6orxa, nprrMeHeHze - XXI nex (Eu6maorexa BlfV)
15. HanorexHonorrll{: Hayxa H rlpol43BoAcrno (Br'r6nlloreKa BlfY)

r) uHTepner - pecypcbl

| 6. http : I I znanium. c oml
I 7. http://e.lanbook. com/
I 8. h,ttp://elibrary.ru/
I 9. www. studentlibrary. ru/
20. Www.iprbookshop.ru/

g. MATEPI,IAJIbHO-TEXHI,IqECKOE OFECIIETIEHI,IE ATICUI4TIJIIIHbI

3aHsrr,rs [poBoArrcflB ayrkrropuu324-3, o6opy4onaunofi rexnl4qecKuMl4 cpeAcrBaMu AIIfruc-
noJrb3oBarrr{fl MyJrbrlrMe1uarexHoJror}rft (nz4eorrrarepl{aJlbl, cnafi4rr); B ayAl4ropl,In323-3, o6opyao-
saggoft KoMnbrorepnoft rexuzxoft. B npouecce noAforoBKLI K 3aH.urLIsM cry.qeHTbl lIMeIor Bo3MolI(-

Hogrb pa6oram n Irlurepuere, rronb3yscb pecypcaMl4 KoMnblorepHoro Knacca xa(pegpsl (a.330-3,

a.503-3) s 6u6nuorexu BnfV.
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