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1. UEJII,I O CBOEHI,4fl, Ir.4CrI{rIJIr{HhI
I{enatwa ocnoevun duc4unnuaal <Mnrpo - r4 HaHorexHoJrorr{u)) rBJrrrorcr:

- QopuupoBanue zsasuitr o 3aKoHoMepnocrf,x (pn:urco-xvMr4qecKux npoqeccoB Mr{KpogneKTpoHr.rK}r,

6asosrx olepaqusx r4 orpaHr.rqeHrrrx [onynpoBoAHlzKoe ofi rexHonon.rrd ;

- QoprraupoBaHr.re gnanHfi o Bo3MoixHocrrr ucrroJIb3oBaHLIIa $u:nuecrux, xr,rMr.rqecrnx,6ttoltoruqecKrx
sereHufi AJrf, co3AaHr.rr HaHocrpyKTyp, HaHoMarepLIaJIoB r.r HaHoycrpoficrn, MeroAax ux cI,IHTe3a r.r

IIplIMeHeHr.rfl B sneKTpOHHbrX CpeACTBaX;

- SopnaupoBarrue npeAcraBnevuit. o6 ocHoBHbrx HarlpaBnenr4sx pa3Br4Trar MlrKpo - r,r HanorexHororuft
s o6racrr gJreKTpoHr,rKr4.

2. MECTO ATTCIII4TIJII,THbI B CTPyKTyPE OTIOII BO

,{ucquuruua <Muxpo - 14 HaHorexHoJrorr4r.r)) orHocr{Tcr r< 6asosoft -rracrn OIIOil BO (ro,u
81.8.5).,{ucquunuHa rrcyqaercq n 1 ceMecrpe. Heo6xoAIauble Anff ocBoeHr4r Ar,rcqurrJrr{Hbr 3HaHI,It,

Wenrrfl r.r roroBHocrz o6y.rarcrlefocs upno6peralorcfl B pe3ynbrare r43yqeHrar Surnxr, xuMtllr, Ma-
TeMaTI{KI,I, TeOpeTUr{eCK}IX OCHOB 3neKTpOTeXHLrKrr, OCHOB MaTepI{anOBeAeHr{q, SUSUUeCTUX OCHOB

gJreKTpoHr,IKr,r, AlrcqI,trrnrdH TexHonoil4qecKoro qI,IKJIa. Ocsoenue AauHoft AucrlrEnnlrHs ueo6xoAnro
AJIfl I43rIeHlr{ KOHCTpyKTOpcKO TexHOJrOrI4r{eCKI,IX ArrCrIHnnrrH, I.rrfl BbrlOnHeHI{fl HayqHO-
ficcJre.qoBarerucrofi pa6 orrr r.r BbrnycKHofi rn anra$ LIKaIILIoHHoft pa6otrr.

3. KOMTIETEHIII4TI OEyIIATOIIIETOC.fl , OOPMIIPyEMbIE
B PE3YJIbTATE O CB OEHVfl NWCJIIITIJIPIHbI

Ko.trr
KOMIIE-
renquft

no OIOC

Kouuerenuuu llnauupyeMbre pe3yJrbrarbr o6yuenun

oIIK-4 Cuoco6socrb caMocro{TeJrbHo
npuo6perarb rr r.rcrloJlb3oBarb B

lpaKTr.rqecxofr AeqrerbHo crl4
HOBhre 3HaHilr kr yMeHlIfl B CBO-

eft upe4uernoft o6racru

3namo: MeroAbr lr ocHoBHbre rIanpaBiIeHI,Is pilt-
Burr4fl MI,IKpo - r{ HaHorexnolorprft B gneKTpo-

HI,IKE.

Vmemo: caMoero-sreJrbHo npuo6perarb r,r uc-
rroJrb3oBaTb rrprr co3AaHr4r,r 9JreKTpoHHbx

cpeAcrB HoBbre 3HaHrrfl o rocrr.rxeHl,rtx B o6nac-
Tr,r MI{KpO - r.r HaHOTeXUOIOTUft.

TIK.4 Cnoco6nocrb rrnaHupoBarb I,I

npoBoAr{Tb oKcnepr4Menrrr, 06-
pa6arun ar b u aHaJrtr3l{poB arb
r{x pe3ynbTaTbr

Vtwemo: ocyulecrBnsrb rrocranoBKy 3aAaqu Hc-

cJIeAOBaHVt TeXHOJTOIUqeCKOTO MeTOAa fi AHA-

nr.r3r4poBaTb pe3ynbTaTbr SKcnepuMeHTa.

IIK-5 Cuoco6socrb oIreHLIBarb 3Ha-
qHMOCTb r.I [epCrreKTLIBbI I{C-

[oJrb3oBaHr4r pe3ynbraroB t4 c-
CNEAOBAHIIf, , TIOATOTABTII,IB ATb

orrlerbl, o6soprt, AoKnaAbI I{

ny6rzraqnv no pe3ynbraraM
pa6oru, 3asBKH ua uso6pere-
la:afl, paspa6arrlearr peKoMeH-

AaUJdv no [paKTprrrecKoMy I4c-

rroJrb3oBaHr,rn IIoJIyqeHHblx pe-

3VJIbTATOB

3namo: Qn:uxo-xzMrlqecKue ocHoBbI npoqec'
coB Mr{Kpo - r4 HanorexHororufi.
Vu emo : o qeHr.rB arb 3HarrurMocrb r4 rrpe.4craB-

n.flTb pe3ynbTaTbr r4ccneAoBaHr.rs [poqeccoB,
renAenqufi 14 rlepc[eKTr.rB pa3Brarr,rs Mr,rKpo - tI
HaHorexHororufi B Br{Ae AoKnaAoB Lr npe3eH-

raunft.



IIK-6 Cnoco6no c rb aHaJrn3upoBarb
cocrofl HpIe HayqHo-Texnra.{ecroil
npo6reurr rryreM no46opa, ury-
qeHrar w aHanvr3a nr4TepaTypHbrx
I4 TIATEHTHbX HCTOqHI,IKOB

Vm emo : aHanr43r4poBarb cocrorHlde rexHoJlorll-
rrecKl4x npo6lelr B Mr,rKpo - 14 HaHogneKTpoHr.rKe

rryreM no46opa, r,r3yrreur4r kr aHaurusa nuTepa-
TypHbIx u IIaTeHTHbTX nCTOqHr4KOB.

B n a d e mt : H aBbIKaMr4 fror,IcKa r,r ucno JIb3o BaHyrfl.

14 cro rrHn Ko e uH S o p rra a \uv rnfl a*aJftrga H ayqH o -
TexHl.IqecKrax lpo6leN4 e o6racrlr Mr4Kpo - una-
norexuonorufi.

IIK.19 f oronnocr:o pazpa6 atbrBarb
y.re 6no -ltero.4r.rqecKl4e M are-
plranbr 4nx o6yvarorrlnxcr [o
orAeJrbnbrM Br{AaM yue6uux sa-
nsluit

Vnemo : caMocrorrenbHo $opnrynupoBarb rIeJIb

npaKTHrlecKofo 3aHrTLrs fro aHanu3y MeToAoB

Qopuuponanuq MuKpo - il HaHocrpyrryp.

4. CTPyKTYPA I4 C OAEPXTAHIIE AI,I CUI4IIJII4HbI

O6tr1al rpy4oeuxocrb Ar.rcrlr4rrJrrrHbr cocraBnrer 4 sa.r€rubre eAr4Hr4ubr, 744 qaca.

Ns

n/n
PasAen (rerrra)

ANCIII4IIJII4HbI
a.)

a)
O

()

C)

()
H
C)

Frr

Bu4rr yve6uofi pa6orrr, BKJrroqar ca-

MocrosrerbHyro pa6ory cryAeHroB
rr rpyAoeMKocrr (n .racax)

O6terr.r
yve6noft
pa6oru,

c rrpr4Me-

HEHIIEM

r{HTepaK-

TI{BHbIX

MeTOAOB

(B qacax /
%)

(Doprrlrt rexy-
rrlero KoHTpo-
ns ycneBae-

MOCTLI

(no uedennu
ceuecmpa),

Qopua npo-
uexyroqnofi
ATTECTAIIHI,I

(no ceuecm-
pNvt)

()

0)

.) tK

sq
|z(qdo
t-

q)

a;

xlz

C)

FT
-iOx|'o

(J

O F

I Ousuro-xuMLIqecKI,Ie
fipoueccbr B Mr{r{po -
I4 HAHOTEXHOJIOII'X.

r-9 18 25 7t38 Peftrunr-
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4.1. Coaeplr(aHrre pa3AeJIoB rr reM Ar{cqurrJrrrHbr

BneAenue. F

Ocuosutre rroH.srr{.fl. MzxporexHoJlorr4t. flnauapnar nonynpoBolnl,IKoBat rexHoJlorl{r. Orpa-
Hr.IqeHI4s ulauapuoft TexHoJrofLM.Wctoxu, ocHoBHbIe npI4HIII4nbI 14 nepcneKTI4BbI pa3BI4TIrt HaHorex-
uonoruft.

Pasler 1. (Dururo-xrrMurlecKrre flpoueccbl B MI{Kpo - u HaHorexuo!'rornsx.

Tetwa l.l, Knaccu$uxa4ua npoqeccoe MuKpo - u HaHomexuonozuri,

O6rqar rlaccu$nrarlr{fl npoueccoB Mr4Kpo - H HaHorexuororlrft. Kpurepzu tcraccuipzxa\ilh: xa-
paKTep rrporeKaHrrx, cnoco6 aKTnBarluu, crerreHb JIoKa,'II43aIruu. llpoqeccu Soprr,rupoBaHl4q HoBoft (ba-



3br Ha [oBepxHocTr.r noAnoxKr4, yAaneHr,re BerrlecTBa c noBepxHocTr.r rroAnoxKr.r, nepepacnpeAeneHve
aroMoB (uoHon) upurraeceft .

Tema 1.2. Ilpo4eccu Ha nonepxHocmu a MulcQasnoit zpaHuqe.

Aronana.s crpyxrypa rronepxHocrHofo crox. llpunrecHble aroMbl Ha noBepxHocrn. CsoftcrBa rro-
BepxHocrlr. Teplrognlralur.rxa rroBepxuocru: [oBepxFlocr]Ia,s Slrepfu.s, rroBepxHocrrroe HarrxeHue, Ka-
rrrrJrnflpHbre rrBJrenr4.[. Agcop6uax, 4ecop6qxf, It ircrlapeHue c noBepxHocrr4.

Teua 1.3. Qusuvecxue memodtt QopnuponaHufl noeofr Qasu Ha nonepxHocmu nodnoercxu.

K-nacculpurcauprs Mero4on Qa:oo6pasonanns. fa3o -, xH.4Ko -, r.r rBepAo@asnue MeroAbI fere-
poreHHbre rpoueccbr Qrasz.recrofr rouAencaIJuLr kr3 ra^eoeoft (fasrr. BarcyyrrrHo-repMlluecKoe l{cnape-
Hue. KaroAHoe pacrrbrJreHlre. Irlouno - rrJra3MeHHoe pacnblneHl4e. MaruerpoHHoe pacnblrenue. IrIu-
IryJlbcHoe na3epHoe ocax{AeHlle ToHKLIX nneHoK.

Teua 1.4. Xurwuqecxue nemodut $opnupoailHun Hosoil Qasu.

Xr.lrrar.rqecnoe ocaxAeHr.re rrJreHoK r43 ra3oBoft (pasrr u pacrBopos. llocrofiHoe xr.tMllqecKoe ocax-
AeHtIe ug ragonoft Sasu. 3lerrpoxuMlrqecrue MeroAbL AnoAnoe oKr{cJreHue MeraJrJroB r,r rroJlylrpo-
BoAHlrKoB, SlexrpoxuMr.rqecKoe r,r rrJra3MeuHoe aHoAI,IpoBaHr.re. (DoprvrrzponaHve MoHo - r4 MyJIbrLIcno-

eB opfaHlrqecKr{x BeruecTB.

Tetna 1.5. @usuKo-xuJvtwtecKue ocHo6b, npoqecca opueHmupoeaHHozo eotdeneaun meepdoil

Qamr.

Mexauugl,rbr 3apoAbrrxeo6pa:onanfig. Ycnoszt oprleHTlrpoBaHHoro $asoo6pa:osiauufl.. 3nzrar-
cu-a. flepexoAuoft glr.rraKcr.raJnnufr croft. Asrognllraxczr. ferepogrlllTaKcl,tg. Xelroenplraxczs. fa-
roQa-rnax grrrzTaKcr4.f,. Eslcrpue repMr.IlrecKr4e npoueccbl B TexHonorI4la nonyqeHlls 3[I{TaKcI,IaJIbHo-

rrenoqHbrx crpyKryp. XuAr<o- r4 rBepAoSa3nar. snHTaKcI4s. MonexyrtpHo - nyrreBat suurarcIas. As-
TO -, reTepo - rr xeMo3rrlj"raKcus'

Teua 1.6. (Dusaxo-xuJwuuecKue ocvoru npoqeccos nepepacnpedeneuun seu4ecm6o.

Teprrloru(btfysnouHoe nerr{poBaHr.re. Mareuarl4r{ecKoe onr4caHlle an$SysnoHHbx rpoqeccoB B

MHKpo3JreKTpoHr4Ke. Irlouuoe nenrpoBaHr4e nonynpoBoAHI,IKoB. pal.va\uoHHo - crl{MynupoBaHHall

aur[rfysux. HueroeueprerprrrecKa{ vo:nnas. r4MIIJIaHTaIIII{ MeroAoM norpyxeH:afl B nJIa3My. Irltrtnlau-
rcrpa(fux.

Teua 1.7. (Dusuxo-xwuqecKue ocHonbt npo4eccor ydaneuaa 6eu4ecm6&

Ilpoqeccrr MexaHr,rqecKoro yAaneuar BeIIIecrBa. 3rexrpoHHo-nf{eBat o6pa6orra. Baryyu-
TepMr.rqecKoe rpaBneHue. llpoqeccbr xrrMl,IuecKoro rpaBneHlafl: MexaHLI3MbI TpaBJIeHI{s, MeroAbI LI

cpeAbr An.fl xLrAKocTHoro r4 ra3oBofo TpaBneHl{.fl; noKanbHoe I4 aHLI3oTporIHoe optIeHTpIpoBaHHOe

TpaBneHr{e. 3lexrpoxlrMl{trecKoe rpaBneHr{e. Izlouuo-ura3MeHHoe rpaBneHlle: MeroAbI }I MexaHLI3MbI

TpaBJIeHI{ff; tTOHHO-ryqeBOe, UIa3MOXI4MLrqeCKoe, peaKTI4BHOe LIOHHO-nJIa3MeHHOe, uoHHo-
xr,IMl4qecKoe rpaBneHr,Ie.

Tenq 1.8. Memodu numozpaQuu 6 JwuKpomexHono?uu.

Knaccr.r(pur<a\ns.6asoabrx MeroAon ruarorpa(fuu: Soro -, peHTreHo -, oJIeKTpoHo- u tIoHoJII,ITo-

rpa$ua. Jlurorpa(fuqecxuft rlrlKn: pe3rrcrbr u cnoco6u rIX HaHecenufl; rIo3IrrLIBHbIe LI HerarI,IBHbIe;

xr.rAKlre tE cyx[e pe3r{crbr; MeroIbI r]oBbrIIIeHI{fl a4re3un, [.ha3Mocroftxocrtl; npe.qgKcno3rrqlIoHHtul

o6pa6orr<a; npoffBneHlre r4 cyruKa. @ororua6.ron. Cuoco6rt coBMeIrIeHLIt I,I 3KcrloHuponalltlr. llpo-
cTpaHcTBeHHOe pacilupeHlle.

TeMa 1.9. Hanonumozpufrun.

3nomoqus npoqeccoB gKcrrour.rpoBanusi nrrcoxos(ftpeKTl{BHble [crorIHLIKu AanbHero yJlbrpa-

Suolera, oflTrrarecKar nurorpa(fnx c (pasonrrM cABIrroM, BHeoceBarl nurorpa$us, crepeoJlutorpa$ur;
gneKTpouo -, rroHo -, peHTreHorpa$ur. Jlurorpa(fras c I4cnoJIb3oBaHI4eM cl{HxporpoHHoro I43nyueHl4t.

fleqarua.s HaHonlrrofpa$rax.



ParAel 2. Merortr,I cHHTeSa Ha HocrpyxTyp [r {lynxqnonaJrr, Hr,rx HauoMareprraJroB.

Temu 2. l. Knacc utp uxa qua Ha*oc mpyKmyp.

Hylrnaepuue HaHocrpyKTypbl: ceo6o4uue Krlacrepbr, cta6utuznpoBaHHbre KJracrepbr, KJracrepbr
B Marpllqe, HaHoqacrl,Iqrt s o6oror{Ke, caMoopraHr43oBaHHbre HaHocrpyKTypbr. O4uouepnhre HaHocr-
pyKTypblr HaHoHI4TLI, nauorpy6rcl4, HaHonorca, HaHocrepxHt4. [nyrr,repHue HaHocrpyKTypbr: ToHKr{e
IJIeHKLI, rerepocrpyKTypbl, nJIeHKI,I Jlenrurcpa - BroAxerr, cauoco6uparcqr4ecs, croil, HaHorrJracrr.r-
nu. TpexuepHbre HaHocrpyKrypbr.

Tena 2,2. Memodor uccnedoeaHun HaHocmpyKmyp.
Crauupyroula-s 3oHAoBat MI4KpocKoIII{r: TyHHenbHar, aroMHo - clrJroBar, MarHr4THo - cI,rJIoBtuI MI,IKpo-
cKorltlff. SlerrpouHat crleKTpocKorllat: peHTrcHoBcKaJI SorosnerrpoHHar, ynrrpa$raoJreroBtul gJIeK-

TpoHHat, gneKTpoHHas Oxe - crleKTpocKorru.s. Cnerrpocxonr4qecKr{e MeroAbr. lra$paxquoHHhre Me-
TOAbI r4CCJre.[OBaHrrr.

Teua 2. 3. Memodw tpopar upo 6 flttufl HaHo cmpyKmyp.

Hanorlacrepbl: crpyKrypa, cnoftcrBa, MeroAbI cr.{Hre3a. llpuuqznu (popnarapoBanur oAHoMep-
HbIX gacrllq. Yrnepo4Hble HaHorpy6xu: crpyKTypa, cnofterna, MexaHr43Mbr pocra, Mero,qhr cr4HTe3a.
Hauonouuo3rlTbl Ha ocHoBe Hanorpy6ox. MeroAu cr4HTe3a HeopraHuqecKr.rx Hauorpy6or. Ouguqe-
cKlle u xI,IMI,IqecKI,Ie MeroAbr SopuupoeaHr.rf, HaHonJreHoK rr AByMepHbrx Maccr.rBon uanoo6reKToB.

Tema 2.4. Memodw soudoeoil nanomexHorazua.

Optsu.recKfie ocHoBbr soHAonofi HaHorexHoJrorr,rrd. KonraxrHoe $opurapoBaHue uauopelre([a.
Fecrosraxtnoe SopullpoBaHae HaHopenbe$a. JloxarbHair MoAr.r$uraqua noBepxHocrr,r. Mexaner-
TPoAnuft Maccolepeuoc. 3.nerrpoxllMr,rqecr<ufi nepeuoc. MacconepeHoc Hg rasoeofi $asu. Jloxalr-
HOE AHO,IIHOC OKIICJIEHI{E.

Tena 2.5. Memodu nonyqevun HaHoMamepu&non.

Knaccr.ISuralllzt MeroAoB cLIHTe3a HaHoMarepl,IanoB. Mero4rr $oprvrr,rponaHr.rfl (cHH3y BBepx):
llcttapenlle B gneKTpoHuoft 4yre, na3epHoe rrclapeHlle, rasoSasHrrft cznres, MarHerpoHHoe pacflbrne-
HI,Ie, cI{HTe3 B HaHopeaKTopax, 3orrb - renb Merol, rr{Aporeplralrnrrfi cr.rHTe3. MeroArr Qopuupona-
HI{t (cBepxy BHu3): MexaHoxr.rMr.rqecKr4e MeroAbr, yAaneHr{e KoMnoHeHTa rcTeporeHnofi cucrerrarr,
MeTOA KprrcTannv 3arJr4u cTeKJra.

Teua 2.6. Ilpoqeccu c(MoopzaHusaquu 6 HaHocucmertux,

.{nr.rxyqrae cI{JIbI opraHl43alluv HaHocucrelt. KoscepBarr,rBHar caMoopraHl,r3arlilr: caMorrpor43-
BoJIbHoe crpyKTypoo6pasonaHr.{e B paBHoBecnbrx cr{creMax. fluccunaruBHar caMoopraHr,r3arlnfl.; yc-
JroBIu caMoopraHnsar\krkr. MoreryrapHa;I caMoc6opxa. Tuulr MexMoJreKynspHoro ssar4r,ro.qeficrBl,Irl.
CynpacrpyKrypbr.

PasAe,r 3. IIepcneKTIrBbI pa3Bl{Trrfl HaHorexHonorr.rfi B 3JreKTpoHrrKe.

Tetwa 3,1. OcnoeHne Hanpa*reHun pa3eumufl HaHomexHonozuit e cosdanuu gnenmpouHbtx
cpedcme.

Texnororufl, co34antrs,6rrcrpo4eficrByrorll4x HaHorpaH3ucropoB: Ha yrnepoAHbrx Hauorpy6rax,
KpeMHI{eBbrx HaHonpoBoAax, Ha ocHoBe rpa$eua. TexHorornx npra6opoB rronr.rrpoHr4Kn: opraHr4qe-
cKI{x rpau3llcropoB, cBeror{3nyrrarcqux ALIoAoB, HaHonpoBoAiruxoe. flonunrepubre HaHocrpyKTypbr
glr ru6IttEx 3KpaHoB. llpr,r6opu rnantonoft gneKTpoHLIKI{: na3epbr ra Soronpr4eMHr4Kr4 Ha crpyKTypax c
KBaHToBrIMH TotIKaMI4. YcrpoficrBa Ha QoroHnux KpI,IcranJIax. HauoeleKTpoHHbre 3anoMr4Haroulr4e
ycrpoftcrna. TexHororrls KoHcrpyKUI4oHHbx 14 TexHo:rofl4qecKr.rx Marepr4anoB c yHr,rKanbHbrMlr ceofi-
crBaMI4. HauocrpyxrypHbre rroKpbrrt4fl .

T e Ms 3, 2. T exu on o z u q e c K a e {rc n e Kftrbt M on ewynap u o ii en e xmp o H u K a.

Xvunqecrue peaKrlr4oHHo-gu$SyszoHHble cucreMbr. flpuHunnri o6pa6orrn nu$opuaquu.
OAuoirao.neKyntlpHble yc:rpoficrna'. ilLrnauuqecKlle MoneKynspHbre nepeKrrroqareJrr4, ycrpoftcrea pac-



lo3HaBaHI4t, xpaHeHLI.t I4H(bopMaIIuu. Ea3oBbre JrorvqecKrle gJreMeHTbr rr3 6axrepuit n [HK. Buonoru-
qecKue rrpoqeccopbr.

4,2 llpalcruqecnne 3aHflTrrfl

flparrruecKlae 3aH.f,TI,Is., Aarrs.flcb Sopvroft r4t1uBr41yurbHo-rpymroBoro o6y.reuua, r,rMeror rle-
nrto yr.uy6JleHl4e I4 3aKpelneurre 3HaHr4fi, noryvenHbrx B npoqecce caMocro{Telruofi pa6orrr, a raK-
Ne cnoco6crBylor BbI.uBJIeHHIo ilperroAaBareneM ypoBHs noAforoBKr4 KiDKAoro cryAeHTa r{ ero Bo3-
uoxnocrefi.

Temamuxa npaKmuqecxux s aHnmuit
1. O6qas uaccu$urarlr4{ npoqeccoB Mr,rKpo - n HaHorexuolorufi
2. llpoqeccsl Ha noBepxHocru raep.uofi Sasu ra naeNSa:uoft rpanuqe
3. Ananils $usuvecxnx MeroAoB lonyrreHus roHKr4x nJreHoK.
4. AHarus xI,IMLIqecKI,IX MeroAoB rroJryr{eHr,r.rr roHKprx rrIeHoK.
5. 3nrararccra.fl.
6. flpoqeccu BBeAeHLI{ u nepepacrpeAeneHlls lpr{MecHbrx aroMoB B nonynpoBoAHt4KoBbre

Kpr,rcTannbr.

7. @rasvxo-xnMr4rrecKlle flpoueccbr y4urcHnflBerrlecrBa.
8. Mero.4u marorpa$ur{ B MraKporexHoJrortr[
9. Fagoerre rexHoJlor[qecKl4e npoqeccbl B Ilpor.r3BoAcree 6r4uorflpHbrx rrnTerpaJrbgblx M]rK-

pocxeM.
10. Basonue rexHoJlofuqecrI4e npoqeccbr B rrpor{3BoAcrne Mr{il Mr.rKpocxeM
I I. Ananug MeroAoB HaHonrirrorpaSuu.
12. Kt:m;ccu(f uxaqna HaHocrpyKryp.
I 3. Mero.urr gouaosoft HaHorexHoJrorutr
I 4. Mero4rr rtonyqeuur HanoMareprraJroB
I 5. Ananug [poqeccoB lonyrreur4{ HaHocr4creM MeroAoM caMoopfaH u3a\uzr.
16. KoucrpyKul4oHHble 14 TexHoJlofuqecKr.Ie MareprraJlbr c yHr.{KanbHbrMr4 ceoftcrna1,ru.
17. OcHosuble HarIpaBJIeHlIfl pa3uurtrs.HaHorexHorornfi B co3Aanr.rr4 gneKTpoHHbIx cpeAcrB.
18. Ocnonnble TIpI4HIII4IIII LI TexHoJrorusecKr,re npo6reubr MoneKynxpHoft gneKTpour4Krr.

5. OEPA3OBATEJIbHbIB TEXHOJIOTIIU
Ha npamuqecxllx 3an"fiTn.sx ucnonb3yercx npob;relrHo-oplreHTuponaHuufi ro4xor, crr,rMynv-

poBaHI'Ie aKTI,IBHocTu nyrenr npl4BneqeHux x o6cyNAeHlIIO npo6lelr, Bo3Hr4Karoqr4x B npoqeoce Bbr-
IIoJIHeHus zagauuir, npl4i\{ens}orct MyJrbrsMeAHa rex}roJrofr4n (nrEgeo$uJrr,Mhr, npe3eHTaqr4u gJreK-

TpoIrHbIe a-nr6olttI LI Ap.). 3ar,srvs npoBoArrcfrB aynrrropuxx33l-3, o6opyAoBaHHbrx rexnr.rqecKr4Mr{
cpeAcrBaMu l.nfl. IlcrloJlb3oBanvrs. Mynbrvl.re4na rexHoJrofuft (ua4eorraarepnaJrbr, cnafi4rr) u 324-3,
o6opy4onauuoft rounrrorepnofi rexuuroft u cpeAcrBaMu Anfl r,rcrroJrb3oBaHr{fl MynbruMe1r4a rexno-
norufi. B upoqecce noAroroBKn K 3aH.f,Tr.rrM cryneHTbr uMeror Bo3MoxHocm pa6orarr e Irlnrepnele,
roJlbsytcb pecypcaMr4 KoMnbrorepHbrx KrraccoB rca(f e4pu (3 3 0-3,5 03 -3 ).

6. OIIEHOqHbIE CPEACTB A IJIfl TEKYIIIEIO KOHTPOJI,fl YCIIEBAEMOCTII,
IIPOME x(yT o tIH o tZ R r r n c TAUI,IU IIo tIT o rAM o c B o EIJvIfl nld crlr{[JI[IIrbI ]I

YIIEFHO.METOAI,IIIECKOE OFECIEqEHI4E CAMOCTO.STENbHOTI
PAEOTbI CTYNBHTOB

6. l.Tercyullil nourpoJrb ycrreBaeMocrrr
O qe uo vtt we cp e d c mo a dnn meKy u4e z o Ko Hmp orn y c n e 6 aeM o c mu :

a) oqenxa BblrlonHseMbrx Ha [paKTr.rqecKrlx 3aH.sru.flx r{ roMarrrunx saAaurafi;
6) oqenxa aKTVBHocrvryqacrurfl. B ArlcKyccn.rrx Ha npaKTr.rqecKr4x 3aHrrr{rx;
e) upone4eune peftruur - KoHTponr.
r) gKcnpecc- olpo c Ha [paKTr4rrecKr4x 3anflTnflx;
[,) un yuyu gyanbH o e c o 6 ec e4o n aHr4e, Ko H cynbrarl]r.f, ;

e) rlrcrynleHr{e c AoKJra,qoM, npe:euraquefi.



Bonpoctt x peilmwtz - KoHmponm

Pettmunz - xorumpont JybI
l.KnaccrEQuKa\Lrfl Snsuxo-xuMnr{ecKr.rx lrpo{eccoB Mr4Kpo - 14 HaHorexHolorzfi

IIpOTeKaHprfl.

2. Cnoco6rr aKTr4Barlula Su:urco-xnMr{qecKr,rx npoqeccoB.
3.Arounas crpyKTypa rroBepxHocrHoro cnor.
4. Tepnro4raHaMr4qecK[e cs ofi crBa rroB epxHo crr.r.
5. flsilenuxv rpoqeccbr Ha rraeN$a^:uoft rpaHuqe.
6. Knaccz$ vrKarJus. Susur<o -xnMr4rrecKrax MeroroB Q as o o 6pa: oBaHr4r.
7. fereporeHnbre rrpoqeccbr Szszuecrcoft xouAeHca r[uv n3 rasonoft Qasu.
8. Mero4u rroHHofo pacnr,rneHr.rr.
9. Irlrr.ruynrcHoe na3 epH o e o cDKAeHr.re roHKr4x rrneHoK.

1 0. fluponlrrprqecKoe ocalxAeHr4 e MerarTJro B.
I1. llocnofiHoe xr4MuqecKoe ocax.4eHr4e u: ragonoft Qa:rr.
12. Xuruu,recKoe ocaxAeHr.re rrJreHoK r,r3 pacrB opoB,
I 3 . 3nextpoxnl,Inlre cKo e oca]KAelrne ctro eB.
I 4. Ilna3i\aoxl4rvra qecKoe oc.arxneHr4e n"rrerro K.
I 5 . Asoanoe oKr4c-[eHr{e x,{eraJr.f{o B r{ n o,{yilpoBo.qntrKon.
1 6. llnasMeHlroe arroAupoBar{lre.
17. @opurapoBaHr.ie Morro - 14 r,{yirbrr.lcrods oplarrurrec(xx Beli-{ecrB.

Pefimaue - xonmpont lt&2
1 . Yclonus opil enTr{poBaHHoro $asoo6pasoBaHr4s Ha rroAnoxKe.
2.Bugu rr Merogbr 3rrr{TaKcr4r,r.
3. MonenyrspHo-ryqeBatr sru4Taxcar.
4. Cyrquocrb H BH71r,r 3HAoraKcr.{H.
5 . Mexasn3Mbr repr,ro4ll cp $y:uonuoro n grupo BaHH{.
6. MareuaruqecKue MoAenu Jira$$)i:nogr{brx trpoueccoB.
7. MexanprcMbr r,ronHoro nerr4poB aHlrr [onylpoBoAHlrKo B.
8. Pa"quaquonHo - crrrMynr{poBaHHafl au$Sy:nr.
9 . l4olnuas r.rM nn aHTarlrar M eroAoM n o rpyx e HLrfl B rrna3My.

1 0. Baryyrr.r- repMr.rqecKoe rpaBneHr,re.
I 1. MexaHu3Mbr xrlAKocruoro r.I fa3oBoro xr,rMr4lrecKoro rpaBneHr4fl.
I 2. MexanrcMbr aHr,r3orporrHoro rpaBneHrrr.
I 3. 3:relctpoxrrMr4qecKoe rpaBneHr.re.
I 4. Merolrr r{oHHo-rrna3MeHHoro rpaBneHuq.
15. Cyqnocrr u 6asonbre Merorbr {orolnrorpa$rara.
1 6. Orpaur qenus. orrrr4qecKofi narorpa$rau.
1 7. Br,rarr Hanonrrorp a$uu.

Pefimuruz - xonmponu JYb3
1 . Knaccr,r$HKarlr4tr HaHocrpyKryp no p a3M epHo crr4.
2. Merolrr cKaHr{pyroueft :oH4onofr unxpocxo[fiu.
3. Mero,qrr oneKTpoHHofi ruuxpocKorrr4r4.
4. Cner<rpocKoluqecKr.re Mero,4r,r llccJreAoB aHr.rr HaHo crpyKTyp.
5. Mero4u rronf{eHr.rf, oAHoMepHbrx HaHocrpyKryp. t
6. Mexauu3Mbr pocra u cnoco6rr nonyqeHufl yrnepoAnbrx uauorpy6ox.
7. Cnoco6u rronfreHnf, HaHorrJreHoK.
8' Merornr SopnrltponaHl4t HaHocrpyKT-vp, npoflBnflroulax cnoficrna rporoHnux KprlcrarriroB.
9. @usu.{ecK[e ocHoBLI 14 A.{eroAbr :oHgonofi }lal{o fexHoJrolur{.

1 0. Klaccn dru r<aqlrx r4eroAoB cr{ rrre:l a $ynxquo nzurbHbrx N,r arepa ar-ro B.
I I. Qpr:ls.iecxr.Ie Mero4br cnHTe3a HaHorracrrlr1.
I 2. Xutrru'tecKxe N4 e'f oAbr cr4rrre3a H auo qacruu.
13. llpoueccrr calroc6opKr{ B HaHocr4creMax.
14. Ocuoeuble npI43HaKI4 KoHcepBauannofi u Arrccurrarr{eHofi caMoopraHu3a\kr7r

ro xapaKrepy



6.2. SrsaNreH
3xsal{eH rlpoBoAl{rcs no 6urerarrr. O6yuarouluficg AonxeH npoAeMoHcrpnpoBarb :uanue Qu-

3IIKo-xlIMrIqecKI,rx ocHoB Mr4Kpo - I{ HaHorexnororufr, cyrrrHocrr4 I4 MeroAoB aHurvga rrpoqeccoB MIIK-
po - lr HaHorexHororuft, HayqHbrx HanpaBneHnit paznurur HaHorexHolorufi B gneKTpoHHKe;

yN{eHI,Ie aHann3ldpoBarb cocrosHr.Ie rexHonoruqecKux npo6neM B Mr.rKpo - HaHogJreKTpoHr,rKe, rrep-
c[eKTr.rBbr p a3Br4Tr4s. H aHorexH o r o rNft e o 6racrr4 gne KTp o H 14 Kr.r.

Bonpocot K eK3nMeHy
1. Knaccn$rrna\vrs. (pusuxo-xuMr4qecKux npoqeccoB MI4Kpo - r4 HaHorexuolornfi ro xapaKTepy npo-
TeKaHr,rr. Cno co 6u aKTraB arlr4rr $r.rsur<o -xuMr4rrecKr4x npoqecco B.

2. Aroruuas crpyKTypa noBepxnocrHofo cJror.
3. Tepnlo4uHaMr{qecKr.re ceoficrsa rroBepxHocru. flsrenwq 14 [poueccbr Ha ueN$a:nofi rpanuqe.
4. Kraccu$lrKarlur $ n: uxo -xuMr{rre cKr.{x MeroAo B Q as o o 6p as o B aHr4r.

5. fereporeHHbre npoqeccbr Sz:H.recrofi roHreuca\krr4 Lr3 ragonofi Sa:u.
6. MeroAu rroHHoro pacrrbrneHr,rr.

7. l{nauy.nscHoe na3epHoe ocaxAeHr4e roHKr4x nJreHoK. fkrporur:uqecKoe ocax.4eHr.re MeraJrJroB.

8. flocrofinoe xr.rMr{rrecKoe ocaxAeHue rz3 ragoeoft Sa:u.
9. Xt,rtr4u.recKoe ocaxAeHr.re rrJreHoK r43 pacrBopoB.
I 0. 3nercrpoxui\{rrqecKoe o ca}KAeHr4e c Jroets.

1 1. llnasNroxrrMurrecKoe ocaxAerlne rr.]reHoK.

I 2. Auo,qnoe oxncJreHr{e Mera-rrJroB H n o Jrynpo BoIIHI,II{oB,

I 3 . llnaslreHHoe anoAr.rpoBanue.
14. OopnrupoBaHrle h{or{o - H Mynbrr{cJroeB opraHlzr{ecKl4x BerueclB.
15. Ycnosur oplreHTr{poBaHHoro Sasoo6pasoBannfl Ha rroAJro}Kxe. Burrr H MeroAbr gnr{TaKcrlu,

Cyqlrocrr H BHAbr DHI[oraKcHr{.

I 6. Monexyn.flpHo-ny qeBar snr{rar{c}ur.
1 7. Mexaura3Mbr repN{o.qu$ Sy: NoHHo f o ref upoBaHl4t.
1 8. Marenrarr4rrecxue r\,{ o.rdenu rru rp fr y:rzoHHbIX npo ueccoB.
19. Mexanu3Mbr r4oHHoro neruIpoBaHl4s [onylpoBoAHL{KoB.
20. Baxyyu- TepMr{trecKoe rpaBneuue Mexanr.r3Mbl xl4AKocrHoro r4 ra3oBoro xr{Mr.rqecKofo rpaBne-
Hnfr.
2 1 . Mexaru,r3Mbr aHr,r3orpo nHoro rpaBn eHus.
22. 3rcrcpoxr{MlrqecKoe rpaBtIeHLIe.

23 . Mero.qrr uoHHo-rrJra3MeHHof o rpaBneHlds.

24. Cywnocrn u 6asoebre MeroAbr Soronurorpa$uu. OrpaHuueuus ollrurlecxofi marorpa$uu.
25 . Butsr HaHonr4rorp a$uu.
26. Knaccn$uraqux HaHo crpyKryp no pa3M epHocrla.

27. Mero,qrr craHr{pyrcqefi s oHAonofi lruxpo ct<oIII4LL

28. Mero,qH sneKTpoHHofi rtuxpocKollulr.
29. CnertpocKorrrqecKne MeroAbI IrccJreAo BaHlrA HaHocrpyKTyp.

3 0. Mero,qu fioryrreHu.s oAHoMepHbrx HaHocrpyKTyp.

31. Mexanu3Mbr pocra ra cnoco6rt ilonyqeHl'Is yrnepoAHbx naHorpy6or.
32. Cnoco6br flonyqeHlrt HaHorIneHoK. I
33. Meroml ([ropnruponaHr{rr HaHocr]lyrffyp, nposBJlflrcnlltx cnoiicrna rfroroHubrx KpHcraJInoB.

34. (Dr.rsu.{ecxlre ocHollbr H Me'roAbI:olrAtlnoit }IaHo'[exHoJtoI'I4I{.

35. KnaccN$raraqrax MeloAoB cul{te3a $vnrilrzoua.:TbH['IX t\'{arepl{aJloB.

3 6. @usnqecKrre Mero/rhr cI4HTe3a HaHorracrnll.
3 7. X nrr,ru.recr(He h{ ero.Irbr c}IHTe3 a HaHor{acrLII.

38. llpoqeccrr cauoc6opKr4 B HaHocl4creMax.

3 9. Texnonofl4q co3Aaunx 6rrcrpoAefrcrsyloql4x HaHorpaH3l4cropoB

40. Texuonorux npu6opoB rIonI4TpoHI,IKI,I.

41. Texnolorn.fl KoHcrpyKrII,IoHHbx I,I TexHoJlorrlqecKlrx Marepl4anoB c yHHKa,'IIHIIMLI ceoficrsaN.{I4.



42. TexnonofrrqecKrae ocHoBbr MoneKynspnoft slerrpoHr.rKr.r.

6.3. CantocloffTeJrr,Har pa6ora cryAerrroB

CaltocrogteJlbua.fl pa6ora cryAeHToB BKrrorraer r43yrreHr4e reoperr.rqecKoro Marepr{ana,
BbIrIoiIHeHI{e zagauuit rro reMarr{Ke npaKTrrrrecKr{x za:r'xruitt, rroAforoBKy pe(pepara, npe3eHTarlr{r{,
rloAroroBKy x peft:rnur - KoHrporto. Ocuoea caMocrorremHoft pa6orlr - r.r3yqeHr.re peKoMeH.uyeuoft
nl{Teparypbl, gJIeKTpoHHbrx r.rcror{Hr.rKoB. Teryruuft KoHTponb ocBoeHr4f, Marepuana [poBoAr4Tct
B rlpoqecce [poBeAeHI{s npaKTVr{ecKI4x gasgruft I4 KoHcyJ]btagufr., npoBeAeHr.ra pefirraur - KoHTpor.fl,
I4HAI,IBr,rAyrubHbrx co6eceAon annft..

Bonpoctt dnn npoeedeuun KoHmponfl csJt ocmonmenuaofi psflomu no omdenunuu patdenan
duct4unnuruw.

Pasaer 1.

1. Kpurepuu rnaccra$rzralluu [poqeccoB (poprranponalrus Hoeofi $a:rr Ha noBepxHobrra no4nox-
KI,I.

2. flpoqeccrr Ha iloBepxuocrr,r u uext$a:nr:rfi rpannqe.
3. Tepuoguuamr{Ka [oBepxHocrr,r.
4. Baxyyuno -TepMr4 rrecKoe r,rcnapeHrae. KaroAuoe pacnbrneHr.re.

5. Irlouuo - rrJra3MeHHoe pacnbrneHr4e.
6. Maruerponuoe pacrrbrJreur4e.

7. I4trrnymcHoe na3epHoe ocalr4eHr{e ToHKLX [JreHoK.
8. Xuuraqecroe ocaixAeHr..re nJreHoK us ra3osoft Sa:rr.
9. Xprruuqecroe ocaxrenr.re rrJrenoK r,r3 pacrBopoB.
1 0. SnertpoxuMr.rqecKlre MeroAbr ocax{.qeHr{e nnenoK.
1 l. MexaurcMbr Lr ycnoBr{r opr4eHTrrpoBauHofo Sasoo6pasoBaHr4s.
12. OopnanpoBanr,re MoHo - r.r Mynbrncro€s opranr,rqecxr.rx BerqecrB.
13. Ilpoqeccbr BBereHr.rr rr rrepepacrpeAeneHr.rs BeurecrBa.
1 4. Ilpoqeccbr MexaHr{qecxoro y traneHr4s, B eruecrBa.
1 5. llpoqeccbr xr4Mr,rqecKoro rpaBneHr4.s.

I 6. Ilpoqeccbl gneKTpoxr{M[qecKoro yAaneHr{s BeIrIe crB a.

I 7. Bagonrre MeroAbr nrarorpa(p ru,r B Texuo Jrorr{r.r oneKTpoHr4Kr{.

1 8. Mero,qrr HaHonlrrofp a$uu.

Pasaefl 2

l. Hynsurepnbre HaHocrpyKrypbr.
2. Oguol,repnbre HaHocrpyKTypbr.
3.,{nyrrrepurre HaHocrpyKrypbr.
4. TpexuepHue HaHocrpyKrypbr.
1. Cr<anupyroua-{ 3oHAoBiur Ml,rKpocKorrus.
2. CuerrpocnonfiqecKrle MeroAbr rlccJreAoBaHr.rs HaHocrpyKTyp.
3. IlpraHqunu $opnrupoeaHrrs oAHoMepHbrx qacrr,rq.

4. MeroAu $opnruponaHrrr HaHorrneHoK.

5. MeroAu ABWepHbrx Maccr4BoB uauoo6rexros. s
6. MeroArr soHAonoft HaHorexHorrofur,r.
7. Mero4rr ipoprrauponaHr,rr HaHoMareprranoB (cHla3y BBepx).
8. MeroAu froprr,rraponaHr,rs HauoMarepr.ranoB (cBepxy BHH3)).

9. llpoqeccu caMoopraHvsa\vu B HaHocl{creMax.

Pasner 3

1. Texnonorufl co3AaHHx 6rrcrpogeftcrnytoqrlx HaHorpan3rdcropoB Ha yrnepoAHbrx uanorpy6-
KAX.

2. Texnororufl co3AaHrar 6ucrpo4eftcrByroqux HaHorpaH3r.rcropoB Ha KpeMHr4eBbrx HaHorrpoBo-
Iax.



3. Texnolorus, co31anrrs,6rrcrpo4eftcrByloqux HaHorpaH3r{cropoB Ha ocHoBe rpa$eua.
4. Texnolorur opfaHr{rrecKrax rpaH3r.rcropoB.
5. Texnonorzr opfaHrlrrecKr.rx cBero.ur4oAoB,
6. Texnororus HaHolpoBoAHr4KoB.
7. Iloruuepnbre HaHocrpyKrypbr A;r.s ru6rux oKpaHoB.
8. Jla:epu u $oronpueMHuKr{ Ha crpyKrypax c KBaHToBbrMrr rotrKaMr.r.
9. Vcrpoftcrna na SorouHbx KprrcrrurJrax.
I 0. HanosreKTpoHHbre 3anoMr4Haroune ycrpoftcrna.
11. Texnororas KoHcrpyxrlr,roHHbx r4 TexHoJrorrrecK[x Marepr4aJroB c yHr4Krurbnbrur.r cnoficrnaura.
I 2. Texuonornx npu6opoB nonr.rrpoHrrKr{.
1 3 . Texnonon4trecKr4 e ocHoBbI MoneKyJrrpuofi enexrpoHlrKr.I.

(Doprran orqera cryAenTa neper npenoAaBareneM o pe3ynbrarax BbrnoJrHeHr4r caMocrorreJrb-
noft pa6orbl: KoHcrIeKTbI, nJIaHbI, pe$epar, o6:opu uu$opvraquz, rpaSu.recKoe rrpeAcraBneHkre il3y-
rleHHofo yre6noro Marepuana, [pe3eHTarluu. Bu4st KoHTpons caMocrorrelrHofi pa6orur cryAeHToB:
SKclpecc-onpoc Ha [paKTI4r{ecKI,IX 3aHtrr.rrx; TeKyITII{fi ycrnuft err6opovHufi onpoc Ha npaKTr,rrrecKr.rx
3aHlnrllfrx; uup1uBupiyanrrroe co6eceAoBaur4e, Koncynbralll4r, BbrcryrrJreHrae c AoKnaAoM.

Temot peQepamor
I . Texuo.norn s. co3 4anvs. 6ucrpo4efi crByroulltx HaHorpaH3r.r cropo B

2. Texnororur npra6opoB noJrrrrpoHr'rKrr.
3. floruuepHbre HaHocrpyKTypbr A:rs r[6Kux 3KpaHoB.
4. llpu6oprr Keauroeoft HauoonerTpoHlrKrr
5. Ycrpoficrna ua (foroHHbx KpucrilJrrrax.
6 . HalroenerrpoHHbre 3arroMlrH aroulr4e ycrpoft crna.
7. Texuonorux drynxuuoHaJrbHbrx HaHoMarepr4aJloB.

8. Easonrre Jror[qecKr.re gJreMeHTbr ue 6arrepuft u {HK.
9. Snerrreuru u npu6opbr HaHosneKTpoHr4KLt.

10. flepcneKTrrBHbre HarrpaBneHnfl.pa3BlaTnt HaHorexHoJrorurr B oneKTponr,rKe.

7. yIrEFHO-METOAI4qECKOE lI IIHO OPMATIT4OHHOE
OEE C TIETIEHI,IE AI4CUIIIJII,IHbI

a) ocnoeuar nr{reparypa

1 . Meruaxos , I4.8. @usrxo-xuMr4rrecKalr eBorloquq rBepAoro BerrlecrBa [3:rerrponnrrft pecypc] l
I,I.B. Me.nuxoe. -3-e uea. (er.) - 3rerrpou. reKcroBble AaH. (1 $afir pdf : 312 c.). -M.: BI,IHOM. JIa-
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n) nepuo4uqecKr4e u3 Aalvrs.

12. MranpooneKrponura (Eu6nzorexa BlfY)
I 3. HAHO : TexHoJrorur{, oKoJrofr4r, rrpor43BoAcrBo (Bu6naorexa BnfV)
14. Hauolaarepranbr 14 HaHocrpyKrypbr XXI eeK (Bu6naorexa BnfY)
1 5. HanocucreMhr : $uzurca, xurMLrfl., rrrareuarrirca (Bu 6:ru orerca Bnf Y)
16. HaHorexHoJIorI{I4: pa":pa6orxa, rpr{MeHeHrae - XXI nerc (Er,r6-rruoreKa BlfY)
17. HanorexHoJrorrru: Hayxa fi rrpor43BoAcrno (Bz6nr4oreKa BlfY)
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[oJlb3oBaHufl,MynbrrrMe4r4a rexHonorufi (nu4eouarepr4anbr, ctafiglrr); B ayAr,rropr4n 323-3, o6opyao-
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Hocrb pa6orarn n Irlnrepnere, rroJlb3yrcb pecypcaMl4 KoMnbror€pHoro Knacca raSe4prr (a.330-3).
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