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Bng nparruxr.r -

1. Ile;ru
Yqe6ua.s

(HafiorexHorofurl 14

HayqHo-I{ccJIe,{o

opmELi3arllroHHo-

Ocnonuoft qeluo
TeopeTr.rqecKoro Kypcar
npururaAH6rx

HABbIKOB, B TOM

Ae{TeI6HOCTLi.

IIpu npoxoN4
rroAroroBKy n cQepe

npaKTLIqecKHe HaBBrKI.r

cryAeHroB, o6yvarorqrzxcx rro uanparneulrro28.03.01
TeXHI{KA> rBJrreTCs 0IH}IM ri3 3TanoB [onroToBKr,r K

npoeKTHoI IIpo143BoIcrBeHHo-TexHororuqecKofr ,
ecxoft npolpeccrzoualsuoft 4elrelr,nocru.

yre6nofi npaKTr.rrr4 sBrrercff 3axpeflrenrie npoii4eHuoro Mareprzana

,qr4crlfinJrr{Harr OIIOII, nolyreHr,re HaBbrKoB rrparTurrecKoro perneHr{.l

3a,qaq, fioryrreuue rrepBr{qHbrx npo(peccrroHa,'Ibntx yvenrafi u
e nepBllrlHbrx ylreuufi u HaBbrKoB Ha)4{Ho-Izccnelosarerlcroft

[paKTr,rrr4 o6yrarorqrEeca 3aKpenJrrror n yruy6:rrror reoporrrqecKyK)
HaHorexHoro 4fi Iz MLIKpocr4 creMHoft TexHr.IKe, npuo6peraror
u KoMnereHqr{z n o6lacru npo$eccuonalruoft 4exrelluocru.

flparrura cu y cTyAeHToB HayqHO.fO K OCBOeHI{IO lrartOrexno.notrzft,
MeTO.4OB H CpeIcTB flpo AcrBa MrrKpocrlcreMHofi TexHr,rK[.

Par4elou yve6
o6y.rarcuerocr.

IrpaKTrlKI4 Moxer rBJrrrr,cr HayqHo-ficcregonarearcraa Da6ora

2,3agauu
3a4aua.rtru yre6 [pa.KTr4Kr,r rBJrsroTc.f,

' [puo6pereHl4e HaBbIKoB pelJreHlrt rpaKTllqecKi4x, MareMarr.IqecKr{x jaAarr B o6racrr.r
HafiorexHororl4[ Lr Mr4KpOCrzgreMUOft rexulEr<z, a raxxe 3anaq ecrecrBo3HaHr,rr, TexHuK1r Ii
yrrpaBneHr4r;

o [puo6per9Hr4e H4B6TKOB pa60Tr,r c rexnunoft 3KcnepI.IMeHTaJIbHbrx ycraHoBoK HayrrHo-
fi ccneAoBareJrbcrrzx la6qparopufi ra1pegpu;

o lpopuuDonanue HaBbIKoB npoBeAeHl{r HayrrHhrx uccle4onanuft n o6lacriz
HaHOTeXHOJTOTI{i1 n ra3epgoro o6opy4onanax;

' NPUO6PETEHI,IC HABbIKOB O6PA6OTXU 3KCNEPI,IMEHTAJIbHb]X AAIIHbIX C IIOMOT{bIO
coBpeMeHHbrx KoMrrr,rorepHbrx cricreM r.r [porpaMMHoro o6ecneveuizr;

. npuo6pbTeHlie HaBbIKOB CaMOCTOrreJrbHofi r.r r<ollexrznHoft pa60rrr IIpfi perueHl4rr
IIOCTaBIeHHbTX 3a,4aq;

' 3axperlJreHve reoperHrlecKlzx 3HaHvE, [oryqgHHblx B nepuol ayAnropHoro I{3freHut
AI4CIIUIIJII,IH;

! 3aKpenJreHr're yMeHr.rft, Heo6xo4raurx gna o$oprvrneuur orqeroB, crareil, pe$epa'ron na
6ase corpeueuuLlx cpeAcrB peraxTl4poBanrir r,r neqarl4 B ooorBercrBua c vorarroBreuubrMr4
rpe6onanuruu;

. npuo6pereHr.rr IraBbrKoB rlpnMeHeHrzr coBpeMeHHbrx rzusopuaquoHuux rexuo:roraft.

3.Cnoco6u rpoBe4eufifl
CraquonapHax n nries4ua"r.



4. @optrrr npo rrparffnKr.l
flpono4urcr no n I{oAaM npoBeAenr{r npaKTrzK, [yreM qepeAoBanur n y're6norra rpa$r4(e

nepr4o,qoB Teo o6yvenur r,r [paKTr,rxt4,

5. Ilepeueur eMbrx pe3yflbraron o6yueur.ra rrpu npoxoxneHr,rn npaKTr.rxr{,
cooTHeceHHbtx c eMbrMu p$yJrbraraMrr ocBoenuq o6paronare,rr,noft flporpaMMr,r

6 Mecro vqe6Hoii B crpynType OIIOII 6axa.nanplrara
Vqe6nag rB:rqercr o6sgarertuoft Arzcunnnunofi 6nora 8.2 ocHoBHofi

npo$eccuoHanrnofi o6 f fiporpaMMr,r.
Yqe6Has npoxo4rzr no 2-rra u 4-na cevec.rp e n 1asupyercx Ha 3HaHVrx,

npuo6per€uulrx B parlrKax cJreAyroqux KypcoB ocnoBofi npo$eccuona.,rruoft
o6pasonarentnofi npo rloAroroBKrz 6ara,raapoa ro HanpaBJrerrr4ro 28.03.0i
<Hauorexno:roruu ra

ocBoeHr4{ oflofl
KounemeH4u x

flepeueur nrauapyeMbrx
pe3yJrbTaToB rrpu flpoxoxAeHr4n

TOAKT}IKI4S X

OIIR-6 ocyulecm8nnmb noucKt

u3 pa3nuqHbry ucmoqHuKog

'.^4Ame c uc no Ib 3 0 6 aHu eJV

3Harl:
- npaBHJra oQopuleuu_r noJryqaeMbrx
cBeAeHufi a rpe6onaHur r rpopuaram
xpaHeHr.rr H nepeAaqn un$oprr,raquu.
Vuem:
- Qopnay,rupoearu 3ara.rH Ms Br,rnoJrHeHr,rs
ueobxo4ulroro o6r,elra pa6orur flo
Ar.rcqunJ'rr4He;
- KaqecTBeHHo BbIIIOJIHTTb KOHTpOJIbHr,re

3MAHHfl , npeAycMoTpeHlrhre gucqan,runofi ,
B COOTBeTCTBHLI C MeTOAHqeCKHMLi

pe3yrb'rar6r co6crseHHofi Ae.flTeJrbHooTH B

pa:rrauHux rfopuax.
Bra4err,:
- HaBr,tKaMr.i pa6oru c rarlrepSeficou

amepuar4t e aude nayvuutx omLremoz,
ny 6ni 1rot4uti, npe s eumaqufi

3nart:
- coBpeMeHHoe cocTorHue u nepcneKTr.rBbr
pa3BHTr4r FraHOr,rHAycTp14r.r.

Vlreru:
- ocyuecrBjt,ITb cavocrosrerbHblfi noHcK H

aHaJrH3 Heo6xo,4rzuofi AJrn
npo$eccaoualrnofi lerreJrbHocru
uuQopnaaqura, Bbr,qer.srb ocHoBHoe
coAep)r(aHue r43 o6rqero vacozna cnegenrafi.
Bragerr:
- HaBbrKaMu eQ$ex'uzrHoro noucxa Bo
eceuupuofi cern Irlnrepuer nn$opuaqnu;
- HaBbn{aMI,I or6opa u KoHoIIeKTI4BHofo

npe1craBJreHr4r no,'ryueHuofi uurlopuaqult
B coorBercrByroxtreft npeseHrauuouuoft

eo-2 ceMecrDel
TEXHIiKA>:



.K conpoBoxAeHue HayqHbrx 14ccJreAoBaH14fi ,

Bar MexaHr4Ka).

B 4-M CeMeCTpe:

. Or43nKa (

a

t
Ocuonrr npo

Teopur fr Il MareMari{qecKat crarl,Icrl4l(a.

o l4n0opnaaquo TCXHOJIO|T4I,I .

3Hauu.E r.i HaBr,rxrr, nonfreHHlre flpu npoxox.4eHuu y.re6uoii rpaKTr.rKu,
lroryr 6urr, npzMeH p;rfl Hafiucarr4fl, nrrnycxnoft r<nalr.rSuxaqzouHofi pa6orbr, a rau(e nplr
ocBoeHr.rlr cnelyrcull4x

Mexaszr<a ocucreM z rpll6olorur;

r Mareuatura.
o (Dugura (3
o Zuxenepnas KOMnbroTepHar rpaQrrKa.

. BBeAeHv e B oJlofulo.

Ocnoslr orpa$rErz;

Mar:epaanone e HaxocrpyKTypupoBafiHbrx MarepaaJroB;

Xr.rrraz.{ecKat OIOI'I' HAHOKEOAMI4KII:

llpoqeccu I.i HAHOTEXHONOIIIII;

Ocnonu IIACHOCTI,I;

sneKTpoHHbx cpe.qcTB B HaHo3JIeKTpOHr4Ke;

r.r <poronraxa;

Mo4enrzpo E U flPOEKTI,IPOBAHIIE B HAHOTEXHOJIO|T4'X.

a

a

a

a

a

a

a

o

o

7. Mecro r.r negenua yue6nofi upaxr:uxu
Vqe6nas npoBo.qrzTcr B l{ayqHo-I.tccJreAoBaTen6cKllx r4 KOMTILIOTepHbTX

na6oparoprzrx xa$e lp9ArrprzrTrzrx, a Tar(xe B oTpacJreBLrx [poeKTHo-Ko]rcTpyKTopcKrzx r4

HarrHo-r.rccJre,qo yqpexAeHnrx. UTyAeHTLI HarrpaBnrloTct Ha rrpaKTr.IKy B

cooTBeTcTBn[ c Io 3aKJIIOqeHHbII\4I4 yHI4BepCI4TeTOM C npe,4[p]ItTltsMtr II
yqpexleHr.rrMrz, 14 c npv6a3oM rro yHr.rBepcr.rrery, o(bopMreHubrM He [o3AHee, qeM 3a Meor4 Ao
HaqaJra npaKTr,rKu, B npuSare fiepcoHajrbHo no KOKAoMy cry,4er]Ty yrBep]r(Aaroror cporua u 6aslr
npaKTr.rKrz, a TaKXe pyKoDo,4r4Terfi [paKTrzKz oT yHr4Bepcr.rTera.

Brr6op uecra yqeqHofi nparTr.rrr.r ocyrlecrBJrrercr caMlrM cryAeHToM HJrrz pyKoBoIcrBoM
tr4nc.ruryra IIMOU, 4cxoas Lr3 Bo3MolKH6rx .qoroBopubrd oruourelluft KafteApbr c
lpeAnpr.rrTr4rMr.r u o a raKxe noNe:rasui cry.renToB. flpn cavocroxre,r rnou
nn6ope uecra lpox
:a6raronperraeuuo.

npa.KTr4Krz cryAeHr Aonlr(eu coo6rqurr 06 sroM na naQe4py

Mecrarrar.r npox y.{e6Hofi [paKTr.rKr.r uoryr 6urr, rTpe1rlpusrrlfl u opraHr.r3aur, {
pa3rr.r.rHoit o:rpacnenofi npr.iuaAJre)r(Hocrl4 n pa3Jrr4rlHbx $opu co6crnenHocrri, a raxxe
yqpex,qeHrzr focy ro Ii MyHr.iu[[r]nLHoro y[paBneHH{.

Bagoerre AJII cryAeHToB Aon)KH6r orBerrarr cJIe,{yronlr4M Tpe6osagl4sr\4:

- COOTBETCTBOBATb po(pzlro rroAroroBKrr 6ara,ranpa;
- pacnonafaTL BaHHbrMu KaIpaMr4 Inr pyKoBoAcrBa npar<rurnofi cryleHTa;

I,IMET6 MATCP

TEXHOJIO|IISM14 .

TexHr4rrecKylo z r.t u$opuaquounyo 6ary c r4HHoBarIuoHHbrMr.i



Halr6olee npegn MecroM IJrr npoxoxAeHur yre6nofi npaKTunr4 rBJr.,rercl
npeAnpr.rrrr4e, ocH npoel4Jrb 4etreJrbnocrr4 Koroporo cBt3an c nporr3Bo4crBoM s o6racru
HAHOTEXHOJIOIIII4 I4JIII creMHofr TexHL{Ku.

Cty4eurrr, e no cneur4 aJrbHocrr4, Moryr npoxoAlrrb rrpaKTI4Ky no lrecry cnoefi
pa6orbr c fipe cooTBgTCTByrOU[x oTqeTH],IX AOKyMeHTOU: CnpaBKa r43

opfaHr'I3arllir4 o co

KpaTKOTO Co.4epxaHr.rt

IIpaKTr.rKy,

pe3ynbTaTax npar(TriKfi MecTa ee npoxoxleHr4s.
Cporu nponeg

oro ceMecTpa.

8. O6r,eu
AKAAEMIIIIECKI'X qACAX

O6rqat

npr4Htrb cryleHTa Ha [paKTr.rKy Ha onpe.qeneHHblfi cpox c yKa3aHHeM

npelnoraraeMofi pa6oru; 3alrBJrerlr,re or cryleuTa; 3ulaHxe Ha
pyKoBoAr.iTeneM [paKTr,rKr4; oTr{eT IIo [paKTI4Ke; ClpaBKa o

IIpaKrvKr4: 2 wep.eru B Konqe 2-oro cerraecrpa u 2 neqertu B Konqe 4-

B 3aqeTHLIX eAI,tHI{qAX U ee [poAoJIrI(uTeJIbHOCTb B HeAeJISXI{JII,I

y.re6noft EpaKTr.tKr4 cocraBJrrer:

.r,, 4 ne4e:rn.

u,,2 uegetu.

u., 2 ue4enu,

9. Crpyrcrypa u epxauue yveduoft npaxruxu

3aqeTrIBlX eAr4Hr.rq -
vacon (ne4em) - 21

2 ceuecrp:
3aqeTH6IX e.4ZHuU -
.racon (ue4enr) - 1

4 ceuecrp:
3aqeTHbx eArrHr4rl -
.racon (ne4elr) - 1

Pa3AerH (9ran6r)

BfiAbr y.re6Hofi pa6or6l, Ha
npaKTfiKe sKIloqtur
caNrocrorren6Hyro pa6ory
cTyaeHToB u rpy.{oeM kogr6

e. OsuaKoN,rreHle c
XAEHICII NPAKTI,IKI,I,

Me)KAy CTyAeHTaMfi.
llo4tor:onurenr,urrfi
TexHHKe 6esonacH
npaBllJraMt4

, tr4ncrpyxraN no
O3HATOMJIEHI,IE C

Teoperuvecxuft
I4ry.reune HayqHbrx

AOKYMEHTOB,

TIPAXTIZKIi AJI'
MeTOAr4KaMr4 Bbrn

aoB II HOpMaT[BHbIX
BaHH6rX pyKOBOAr4TeneM

C OCHOBHbIMI,I

rrocraBreHHofi 3ana

Io4roronxa nucrrr OTTIETA H .{HEBHIZKA fIO



I{roro 2
4 104

3aqer c
oqeurcofi

1

Opranr,rsaquonnoe r

noJroxeHr{eM o npol
paclpeAeJreHrre 3a,4i

o6panr4e. Oguaroii.ueune c
o}I(asHr.rn [paKTr4Kr.i,
rI MeI(Ay CTyIeHTaMr4,

4 2

2

flo4roronurcnrHrri
TexHr.rKe 6esonacuo,
npaBrrJraMu BHyTper
opraHu3auui{ z [pa]

erar. I,lncrpyruax no
TI4, O3HaKOMJreHI4e C

Hero pacfioprlKa
rrJraMr4 oxpaHbl Tpy.{a,

4 2 onpoc

3

Teoperilvecnufi sra
tr{sy.renrae nay.*15x
AOKyMeHTOB, peKOM

npaKTlrKr't AJI' o3Har
MeTOIV Kai\.f I.i BbIn O JI

I.

rpyloB r.i HopMaTr4BHbrx
)HAOBaHHr,rX pyl{OBOAr4TeJreM

OMJIEHIIS C OCHOBH6IMI,I

rreMof ,4errerbHocrt4.

4 20 oIIpoc

4
llpaxrrauecr<uil (ocn
rlocraBreEHofi 3aAa.

)BEoft) gran. Pe[renlre
u. 4 74

IIpoBepKa
3aAAHUfl.

5

Ana,turizqecxuft sra
flo4toronra nucr,ue
r4TOfaM IIpaKTrzKrr.

I.
r{Hofo oTqeTa LI AHeBHI4Ka IIO 4 10

3AIqI,ITA

oTqeTa

I{roro 4 4 104 3aqeT
Bcero l'4 216.t.

10 (Dopnrr or.rert
llporr.rexyrovnal i

ceMecrpe B $opr,.re :auer
B r<aqecrne ocno

nrcrlrenuuft orver o6y

KaxaoM 3Tale npaKTIrKe

Orqet no [parTr4 K

yue6uofi npar<rurnu. Orr
IICIIOJiBOBAHI,IEM MATEP:

npofi 4ermofi [paKTr.rKrz, i
pa3AeJIar\.I [OJIyqeHHorO

MaTeprzanoB, cTaTr.rcTr.rq(

cBe,qeHrzr, xapaKTepu3y

IIpaKTI.tKI.i.

Oruer cry,4eHra np

Yqe6Har rrpaKTr.rKa

rpe6onarufi [porpaMMr
Harr4ql-tl4 AOKIMeHTaUI{fi

Cry4enr 4olxteu n
1) orver no npa.r{Tr.t

2) 4nennurc npar<ra

flpu cocraueuur.l
r<ounereuqlrft: cnoco6r
lttSoprr.raqura rr3 pa3Jrr4

clrcTeMaTr4 3r4poBaTb pe3)

orqeroB, nydtuxaqui4 n

ocTrr IIo npaKT[Ke
TTecrarlur ro r4TofaM yve6uoft [par{TlzKr4 [por43BoAr4Tcr eo 2-oNr
. c oqennoii, n 4-u cenaecrpe n $oplre :avera.
luofi Qopnau r.I BrzAa orqeruocrr4 no nparrl4Ke ycralraBJrrrBaerct

{arcqetocs. Orqet coc:rorlr r43 Bblrron}IeHnbx cry.qeHToM pa6or Ha

: o6o6ulaer r4 3aKperrJlter 3HaHIzr, no.flyqeHHhre cryAeHToM Bo BpeM,
)T no npaKTr,rKe cocTaBJrqeTcr t4 HAr.rBuAyajIbHo KOI{,{brM CTyAeHTOM C

ajroB AHeBHr.rKa v aonxeH oTpaxaTb ero aerTelrbHocTb B Ileprzo4
oJrxeH [poAeMoHcTpI{poBaTb AocTLIfHyTbre pe3yJrbTaTbl no ocHoBHbrM

IcHAr4Bt4IyaJrbHoro 3a4aHr.rr. B neu npuro4zrcr o6aop co6paunr,rx
r<ue n QaxruvecKr.re Aar{Hr,re, r4 croqHaKrr Ilx noJryqeHr4r u Apyrve

Jrque BlInoJrHeHve vu4varrAy zrnbuoro 3aAanus, u o6qux 3alaq

)BepreT LI [oAnI{cr,IBaeT pyKoBollrTenb.

cql{TaeTcs 3aBeprreHHori npr.r ycJloBr.rr4 BbInonHeHHt cTyAeHTOM BCeX

npaKTrzKrr. Oqenlrnarorcr r.rrofrz Bcex BuAoB AetreJrlnocrr,r rDL
IO IrpaKTr4 Ke.

IC.IOCTABHTb IIO I,ITO|AM TIPAKTI{KI,I:

ce (npul. 1, 2, 3).

:r4.

oTrreTa cTyAeHT AOJTIKeH npOAeMOHCTprZpOBaTb ocBoer-rr4e cne,q)rcqnx
lcrb ocyqecrBJrrrb nor{cK, xpaneHr4e, o6pa6orr<y v aHaJ 49

rH6rx r4crorrHr,rros rz 6a3 (OllK-6);roronuocrb aHarr.r3r4poBarb r.r

[BTarr,r EccJreAoBafirzi, [peAcraBJrrrr, Marepr{anBr B Br{Ae HayqH6rx
regenraqlrfi (IIK-3). OueHxa ocBoeHl{r rounererruzri orodr(aerc, B



orleHoqHoM Jrr,rcTe (n
yHr4Bepcr4Tera.

lpr4paBHLIBaeTCr K

e 4), roroprd BbrAalorcr cryAeHTy pyKoBoArrreJreM npaKTr4xt4 or

Cpoxu c4auN K)MeHTaur4r4 ycraHaBJrr4Barorcx rarpegpoii Susunu u npur,raguoft
MATEMATI{KI,I HA [poBo,4r4MoM He no3AHee, qeM sa 10 Anefi Ao Hava,ra npanrurn. ,.{m:
o$oplrneuua oruera npeAocTaBJrrroTc.fi Tprr .qHr B r(oHrle npaxTr.rKr,r,

3a.{e:r no 3aHOCr4TCr B 3K3aMeHarlrroHHyro BeAoMocTb 14 3aLreTH)'rO KHrrXKy,

I1o TeopeTr4rrecKorrry o6yvenaro 14 ]nlfi TbrBaeTcq rlpr4 [oABe,qeHrrrz
nroron o6rqeil cry,4eHroB.

Cry4entr, ue oJTHITBIIII4e rrporpaMMy npaKTrrKrr no yBaxrzreJrbHofr npu.{fiHe,
HanpaBjlsroTcr Ha IIoBTopHo, Cry4euru, He BLlrroJrHrzBrrnte 6es ynarruremuofi
flpaqrrHbr rpe6onauul
orIeHKy, oTq}rcJlrroTct

[pofpaMMr,r [paKrI4Kr4 r4nr4 noJrr{zBlrlIte HeyAoBJIeTBOpr,rTeJrbHyro

yHrzBepcr.rTeTa KaK r4Meroque aKaleMrzqecKyro 3aAoJrxeHHocTb B

IIoprIKe, VcrasoM yHr.rBepcr4Tera x flo:roNenueu o6 arrecraqr,ru cryAeHToB
u nopr.qKe rrr4KBr44a\uvr

yHVBepcr.rTeTe.

,{onyueuraqr.rx n
MATEMATI,IKT4 .

eMnqecKofi 3alonxeHuocrt no Ei:ragaruzpct<oM rocyAapcrBeHHoM

riroraM flpaKTr'rrrr xpafir{Tcr KaQeApe Susunlz u fiptrKraAnofi

ll. @ona

rrpaKTrrRe

cpeAcrB Ars trpoBeAeHus rrpoMexyroquof arrecraqun no

ILraHnpyemr,re

YpoBeHh ocBoeHu'l
KOMNCTCHqqII

OflK-6 Cnoco6Hocr6

ocyuecTBnrTB noHcK,

xpaHeHue, o6pa6ofty

E aHanr.r3 fiHQop[4aUuu

rc pa3nuqHbrx

rcm,iHrjKoB u 6a3

aaHH6rx, npelcmBJrrT6

eg B ipe6yeMoM

,icn0nb30BaHueM

HHQopMaqHoHH6rx,

(0Mn6toTepH6rx u

ceTeB6rx TexHo.fiofun

He 3HaEr ooHoBH6tx

TPABI" I'
Tpe6o8aHrll firfl
3HAEI OTICII6HbIE

npaBlua, Ho He

yt\{eeT npr.{MeHrTB

npaBiira npD

xpaH0Hra,

o6pa6or(e x
nepeaaqe
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Ilpouexyrouuan
4-n cenaecrpe B $opMe :

1. BaNuefiu
2, Kraccuqet
3. Bnraa rrar
4. Brnaa A.
5. Ocnonnr,rr
6. Bnra4 ore
7. llpralrener
8. Knanrosor
9. feonerpu
10. Ilpocrpan
ll.Pocrcrpy:
12. Pasuepuu
13. feouerpa,
14. (Drasuqecr(

15. KsaHroeH
16. llpoqeccu
17. Mero4u u
18. llpu6opu

cneKTpoM(
19. Macc-cnel

3IIIITAKCI,IU

20.3ner<rpour
21 . 3:rerrenrrr

npoxoAr.rr eo 2-ou ceuecrpe B $opMe 3ariera c oueHKofi, B

re fipe.4cTaBnerrvs o cTpoeHl.rr4 Berr{ecTBa.
KOe 14 KBaHTOBOe O UCaHI,4'{ HaHopasMepHbrx cTpyKTyp.
oresbr @eilvaHa B pa3Brrrve $zszr<u l,r 4pyrux uayr<.
)ftElrrefi na s coBpeMeHH)'ro $n:ur<y.
HalrpaBJreHut 14 TexHollofar4 pa3BHTLrfl HaHorexHoron4[ B Mupe.
{ecTBeHHbIX yqeHhrx B pa3Br4TLIe HaHOrrayKLI.

ue HaHoTexHonofu[ B Ha]T(e r.r TexHuKe.
rexaHr.rqecKoe Moaenr4poBaHV e HaHocTpyKTyp.
recKtur (pl4craJrJrofpaQr4r. Toqe.rHtre rpyn[Er criMMerprzn.
.TBeHHbre fpyI]nbr cr4MMeTpv li.
:ryp. O6pa3oBaHue (c6opra) HaHoKrracrepa.
) 3QOeKr6r. Maruqecrue qnc:ra.

recKa"f, MoAenb flocJlofi Hofo pocTa HaHoKJIacTepoB.
re u xriMr4qecKr.re cBoftcTBa HaHOCTpyKTyll.
: touxu. ferepocrpyKrypbr. Cnepxperrerxa.
B HAHOCIZCTEMAX.

TexHr4Ka rrccJreloBaHvq MI4KpO-I4HaHOCrrCTeM.

14 ycTaroBKn Ans r43yqeHr4r HaHocTpyKTyp (au$paxronerpu,
IPbD.
rporpao, oJreKTpoHorpao, ycraHoBKri MoreKyJUrpHo-ryrreBoii

hre MrzKpocKoIrLI: pacrpoBr,rf , TyHHenbHbIfi , :ou4oaufi .

MriKpocr4crgMHoi TexHrzKH: Mr4KponoABec, MnKpoofpaHlrqr,rreJrb,
ttt,r, nepeMeHHbrfiMr4KpoxoHAeucarop, MI.IKpoKJra[aH (urarposacrioura).



22.3
Surcaqil

23.?

24. Koun

Mr4KpOn

26. Koun
3y6

LBrrTqpuu lqgHrc{

Mr4Kpocr4creMHofi TexHr4rr.r: vurpo6alra c 4nyrcropounefi
nurporpe6eur, Mr.rKpopbrrrar, MHKpoApocceJrb, M14KpoMaxoBzr{,

Mrirpoct4creMHoft rexuui<rz: Mr.rKpoonopa, Ml{Kporoporrou,
MHKpOOrpaHr.rqfi TeJrb, Mr.rKpor(aHaJI.

MrrKpocr4creMHoft rexsur<lr: MrlKporrprrBo.4, rrrnr<povelr6paua,
MrrKpo eHb, )'rTpaBrrreMuil uuxpoSutrrrp.

25. Kouno Mr4KpocIlcreMHoft rexnuru: Mlrrporp alcM:aaattn,
qareJr6, :y6varaorurponepeAatra, yrnonoii xy6uvecrlrfi

Mr4KpOClrCTeMHOfr TEXHI,IKI,I: MrzKpopen)'r(rop,
, Mr.iKpoHacoc, Mr,tKpopear(Top.

<<Heygouern opr,rre.nr,
(He 3aqTeHo)

- cTyAeHT He Br,[rOJrH[Jr nporpaMMy [paKTr.rKr,r;

- Cry.qeHT rzrr.reer cobcrseHHopyrrHo sanOIHeuHrrii C

rpy6m.ru HapyrxeHrzrMr.r AHeBHrrK, B KoropoM orp l(eHbr He
Bce Br.rlbr pa6or, nrtnomleHHbre cryAeHToM B TeqeHr4e
y'Ie6Hoft rIpaxrraKl4, uJrLI He l4Meer 3arro {eHHoro AHeBHuKa;

- cryreHr He cnoco6en nporeMoHcrpr4poBarb
[paKTrzqecKrze yMeevlr \4 uanlrru pa6oru, ocBoenHbre r,rM B
cooTBeTcTBr4r.r c nporpaurvroii yue6uofi npaKTnKI,I[paKTI4It4;

- y cry4el{Ta He c$opltuponautt KoMrrerenrlr{t4,
npeAycMorpeHHue nporpavuoft y.re6uofi npaKrr.rKr,r;

- cryAeHT ne cnoco6es lr3Jroxr4T6 TeoperurrecKr4e
ocuoBbr 14 o6ocnonarr nrr6op ttonxperHofo MeroAa Ajrs
npoBeAeHr.r.{ lrccJre.4oBaHr4r, AJrr peflIeHr.rr nocraueuuofi
3a.4aqr4l

- cTyIeHT qacTr4qHo noAfoToBuJr r.ru4unu4ya,rrntrft
orqer o caMocrorrelrbnoft pa6ore Bo BpeMr npoxoxAeHr.tt
yr{e6uoi1 npal(Tt4rlz r{nrz He rroAroroBr.rn ero;

- cryAeHT He 3aIIlr4Tt4Jr LtHAriBrz.4yMbHbrfi orqer o
caMocrorreJrbHofi pa6ore Bo BpeMr npoxoxleHr.rs
yveOuoftnparrur<v;

- npfi 3aulr4Te orqera uMeJTlIcb rpy6tre oun6ru.
<<Vqoo.nernopulrelruo>>
(<3aqTeHo>)

- cryAeHT 6o:ree qeM Ha noJroBr.rHy BrIIroJlHuJr
lporpaMMy npaKTr4Kr4;

- cryAeHT rrMeer co6crnenuopyuno sauorueHHllfi
AHeBHLTK, B KoropoM orpaxer{Br ne nce nu.qrr pa6or,
BbrrroJrrreHulre cryIeHToM B TeqeHrze yve6uoft npaxraKu;

npoAeMoHcTpr.rpoBaTb npaKTr4rrecru.re yMeHr4r r4 HalB6rKr4
pa6orrr, ocBoenHrle IzM B ooorBer c.IBrlrr c nporpavlrofi
y.{e6Hoft [paxrr4r{r4;

- cryAeHT cnoco6en c cvrqecrBeHHLrMz ouu6rcair.ru
rr3Jroxl,rrb reoperl4rrecKl4e ocHoBbr t4 oOocuorarl nrr6op
KOHKpeTHO|O MeTO,4a AJrt lrpoBeleHrrr r4ccJreAoBaHr4r, IJlt
perrreHrrt nocraBneHHofi 3alaqr4;

- cryAeHT [oAforoBrzJr I.IHAr4BI4 AyanbH6lii or.reT o
caMocrorreJrbHofi pa6ore Bo BpeMr rrpoxoxAeur4r yue6nofi



- cTyAeHT 3arqr,rTr,rJr r4H,4r4Br4,qyajrbHbrfr oT.{eT o
caMocrorreJrbHofi pa6orc Bo BpeMr npoxor(Aeur4s yve6uoft
npaKTr.iKI4, oAHaKo K orue:ry 6ulu 3aMeqaHI.Is, B orBere
4uerorcx rpy6r,re ouru6r<v (ue 6onee 2-x) r.r ueroqnocru.

<<Xoporuo>> / <caureHo>l - cry,4eHT uo 6onrnroii qacrr4 BbrrroJrrrlJr npofpaMMy
npaKTrrKri;

- cryAeHT vMeer co6crnenHopyvuo :anomregnufi
AHeBHr.rK, B KoropoM orpaxeHbl ua4rr pa6or, BErtroJIHeHHbre

cryAeuroM B TeqeHr.re ncex 4neft yre6uofi npaxrraru;

- cryAeHT cnoco6en lpo,qeMoHcrpt4ponart 6o:rlruuHcrso
npaKTr,rqecKux yuenufi u HaBrrRoB pa6orrr, ocBoeHHhrx r.IM B
cooTBeTcTBr4r.r c nporpari.rrraoit yue6uofi uparrur<r4;

- y cryAeHTa c$oprr.rr.rponanrr Ha cperneM ypoBne Bce
KoMrrereHurrn, npe,4ycMorpeHHhre npofpaMMoft yve6nofi
npa(TnKn;

- cry,4eHT cnoco6en v3JIoxHTr, Teoperl4rrecKue ocHoBhr r4

o6ocuosam mr6op i<onrperuoro MeroAa rJIt npoBereHl4t
I4ccJreAoBarrlzr, Anr pelnenfir locraBneHuofi 3aAa.Iu;

- cryAeHT IIoAforoBrzJI r.iHAr.rBI4AyaJrbHbIfr or.rer o
caMocrorreJrr,Hoft pa6ore Bo BpeMr npoxo4qeur.rr yue6nofi
IIpaKTDKrz;

- cry.4eHT 3arqr4TllJt r.iHAr4Br4AyanbHbrfr or.rer o
caMocrorreJrlHoft pa6ore Bo BpeMr npoxoxleHr4r y.re6uoii
rrpaKTvrur c HeKoTopr,rMr.r Hecy IecTBeHHhrMI4 3aMeqaHV.SMH; B
orBere orc)"TcrByror rpy6rre ourfi6Ku u uero.iHocfl4.

<<Or.nuqno>>/ <<gaqreHo>> - cTy.qeHT noJrHocT6ro BbrnoJrHt4Jl npofpaMMy npaKTr4K;

-cryAeI{T rzMeer cobc'rrennopy.ruo ganonsegnrrft

AHeBHr4K, B KoropoM orpall(eHhr nra4n pa6or, BBInoJrHeHH;Ie
cryAeHToM B TeqeHr.re Bcex ,{uefi yre6uofi npaKTr4rr.r;

- cryAeHT cnoco6eu npoleMoHcrprrpoBarr! rrparTr.rqecrr.re
yMeH fl 14 naer,Irtz pa6ortr, ocBoeunbre r4M B coorBercrBal{ c
uporpavruoft yre6nofi nparruxrz;

-y cryAeHTa c$oplruponann Ha BbrcoroM ypoBHe Bce
KoMnereurlr{a, fiperycMorpeHHbre nporpaMMoii yve6uofi
IIpaKTr4Kt4;

- cryAeHT cnoco6en r43iro)KI,ITb KJrIorIeBbre rroHtrllr o
rBJreHr,rrx 14 npoqeccu, ua6lro4aerurx Bo BpeMr yue6trofi
npaKTuKr.r;

- cryAeHT cnoco6en u3JroxrrrB Teoperrzqecrlre ocHoBrI Lr

o6ocHosar6 aar6op rconrpeuloro MeroAa AJII npoBeAeultt
LIccJreAoBaHr4{, Anr perxeHrzr rlocraBneHHofr 3a,{a.rv ;

- cryAeHT rroAroroBr.rJr r4HAI.rBrzAyanLHbIff orqer o
caMocrorrelrbuoft pa6ore Bo BpeMr npoxox71eHur yue6uofi
npaKTr.iKr4 ;

- cry,qeuT 3arqr4TaJr r4HIr4Br.rAyanbHLIii orqer o
caMocro.,rrenBHoft pa6ore Bo BpeMr npoxoxrAeurrr yve6uoit
rrpaKTr4Krz;

- ouru6ru v HerogHocrli orcvrcrBvlor.

12. Iepe.renr I
rIpaKTItKII, BK,'Ircqa.S

oHHbIx rexHolrorltft, r.rcno.nr3yeuux
rrporpaMMHoro o6ecne'teHlrs u

npu npoBeaeHlrrr

uuSopuaquonnr,tx



cIIpaBorrHbIx ct4oTeM.

llpone4eure [paKTr{Krr npeAycMaTpvBaeT r,rcrroJrHoBaHr4e cJreAyroruux

a

o SolidWorks, Multisim - KorlrlncKcHajr crrcreMa ABTOMATI{3I,IOOBAHHOTO

MareMarr.rqecKlD( ri rzmKeHepllbD( pac.{gToB;

rrpoeKrl4poBaHr,rt cpelsrB;

alToMarr43r4poBalrHoro flpoerrr.IpoBaurlr oIITI,FrecKrr( ycrpoft crl;
. AutoCAD- alToMarrz3r4poBalrHorc npoeKrr4poBarur o6rqero na:uavemn;
o KOMIIAC-3 ceMeficrBo cr4creM a3roMaTr.t3r,rpoBaHHoro qpoeKrr4poBaHrrr c

flpoeKfirofr r.r KoHcrplrffopcxoil 4orylreurarnzz corrtacHo crag{apraM
cepuECIflnCfIlC.

o 3BC Znanium. -hItpl/znwiurncon/
o 3ECIPRboo http : //www.iprbookshop.r'L:/
o 3EC <Kon CryIemu - www.studentlibrary.ru
. Hafrqat Brf V: http://lib.volsu.ru
o lrJHcrur)"r Jra3epHbx z tznSopuaquouHrrx rexHoJrorr4ft. - PeNzlr .qocryrra:

h@://www.laser.ru

. Jla3epHoe e An.[ o6pa6o'rru pa3Jrrrrrrrbx Marepr4ruroB. Karanor
o6opyAoBaHrzr.- Pexr4M : http ://wwwnewlaser.n-r/laser/
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Jra3epHbre MeToAbr eMofo nonyqeHvfl u auarutocTr.iKrr HaHocrpyKTypr,rpoBaHHBrx
Marepr,ranoB: yue6noe n e / C.M. Apaxeran, A.O. Kyueprzr, B.f. flpor<ouen, B.f. Pay,
A.f. Cepreen. - M: JIo
BrlV.

2015. - 774 c. - ISBN 978-5-98704-812-2. - 248 er<g. 6n6ruorexa

2. Lllanruna Knaurosa, n onrr,rqegKar sJreKTpoHr,rKa [Snerrpounuit pecypc]:
yue6uoe noco6ue/ JI.Z.- 3ner<rpoH.TeKcroBbre AaHHbre.- Toucr<: Tolrcrrzft
rocyAapcrBeHH6rt cl4creM ynpaBJrer{r4r r4 paAriogreKrpoHr.rKr{, 2012.- 301 c,-
Pexau 4ocryna: http:/ .iprbookshop.ru/1 3 939.- 3BC <IPRbooks>.

3. OusuKa Ko cr,rpoBarrnofo cocroqHr,rr [3lerrpouuuft pecypc] : yue6uoe noco6ue /
IO. A. Eaftnoe, B. M. K erloB. - 3-e u3,q. (3n.). - M. : Etr4HOM, 2015. - (Yqe6rmK,qrrr Bbrcrxerz
rnrconr,r). -PeNrzrra 4ocryn :http ://www. studentlibrary.ru/booVISBN9785 996 329 60l .html

4. (Dzsr4Ka Ocnosnrre saroutr [3rier<rpouuuft pecypc] / I4popon 14.E. -

r ZEMAX-

BO3MO)KIIOST{MIZ

M.:
http://www.

5. fpra4ner, C

[Snexrponnuft pecypc]

rz:9. (sr.). - 3ner<rpon.
zl:a:guft, 2015.

2012.EI{H PeNlrlr aocryna:
N9785 9963 10937.html

Helzneftgr,le ABreHua B HaHo- 14 Mr.tKpofereporeuubrx crrcreMax
C.A. fpz4nen, IO.E. Ka,runun, A.B. Crrur.rKoe, O.B. Crorueft. - 2-e

e Aari, (1 rpaftr pdf : 355 c.). - M. : BZHOM. Jla6oparopua

978-5-9963-2634-1
o:roruu). - Cucrev.rpe6onanug: AdobeReader XI ; erpau 10". - ISBN
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Jrar3epHoe HaHocrpyKTypr4poBaHve

: yue6uoe noco6ze / C.M. Apaxe,:rxn,
A6parrron, A.O. K - B:ra4urraup: I4:.qaremcrso B:rfV,2010. *
9984-0083-4. - 1 sKs.

MaTepI4aJroB: MeTO.qb.r

B.f. Ilporouer, [.B"
140 c. - ISBN 978-5.

6u6nuorera B"rfY. Jla-:epHoe Har{ocrpyrrypripoBaHr{e Marepria!'roB;

,qfiarHocrr4Kr.r [Snerrponnuff pecypc] : yqe6Hoe nocodr.re / C. M.
rocyAapcrBeHrrbrft ynunepcurer (Blf V).- Bna,qrararp, 20 1 0.-

-Pexuv 4ocryua:http :/ie.1ib.vlsu. ru/handle I 123 4 5 67 89 I 3 06'1

na3epoB. Yacrr, 2. Ocronu reopurr Jra3epoB [3nerrpountrf,
uel Peyroe A.T.- 3lercrpon.TeKcroBrre AaHHbre.- M.: Pocczficr<raii

Hapo,4oB, 2011.- 96 PeNuu AOCTyrra:

Qrz3t4 
qecKl.tx HayK) Apxun HoMepoB. PeNr.ru

reKr1r4oHHoE ay,qr4Topr{fi .

I(JIaCCEI, IZMoIOII{Ue IIOAKruOqeHLe K crzcreMe TereKoMMyHr4Kaqufi

3. Jla6opar:opna nuru n onroun$opMarr4rl,r.
4. Y.re6Ho-Ha

http ://www.iprbookshop 1534.- 3EC <lPRbooks>.
3. Jlaseprr ynr KoporKrzx t4MrlyJrr,coB r4 r.rx npr4MeueHr,rs: Vqe6Hoe noco6ne / lll.

Kproron. - .{onro lrlnrerrer<r, 2012. -248 c.: 60x90 1/16. (o6noxr<a) ISBN 978-5-
9l 559-091-4.-Pexrau : http://znanium.com/catalog.php?bookinfo:3 65088

1. Hayuuufi <KsaHToBar gJreKTpoHrrKa>. Apxun uouepon. Pexuv 4ocryna:
http ://www.mathnet.rul axchivs.

2. Hayrn xypHaJr <Ourraqecrorft xtypna.n>.Apxun uouepoe, Pexuu
,qocryrra: http :i/opticj o emags.html.

Nypnar <(Doronuxa>.Apxlm Honepon. Perxrzrr.r AocTy[a:

aocTyrra:

http :i/www.photonics.
4. Xypnan (Y

http : //ufn. r'u./ru/arlicles/.

5. Xypuar <llu n Xypua-n rexHra.recrofi Qu:ur<r.r> Apxun uorraepos. Pexui\4

Aocryra: http://joumals. ffe.ru/joumals/4.

. Jla3epgbtri - PeNuu 4ocryna: http://www.laseryofial.ru

. Jla3epHar acco

I Exponenta.ru.

- Pexrarr,r 4ocryna: http://www.cislaser.com

BarenrH;Ifr Mareltaruqecruifi cafiT. Pexuvr Aocryna:
http://exponenta.nr/

. CafiT npooJleM Jra3epH6D( r.r nHeopMar{uoHHbD( TexHororurfi PeNzu
4ocryra:h@://www
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1 . llpoerrop, IIK

MeTOAbI pealII.I3aUI4r,r I4

Apaxeffu [ra gp.];

ISBN 978-s-9984-0083

2. Peyron A.T.
pecypc]: yue6noe n
yHlrBepcr4Ter Ap

2.

(nrcrrovaa cer:r I4nrepn

5. Vqe6H

6. Vqe6n

la6oparopnr,ra:epxoIcrepeo:rurorpaSrau.
ra6opaT opur pacrponoft ::rerrponnoft Mr4Kpocronr4r4.

ta6opatoptrt tasepnoft 'rexuuxa lr na3epHlx rexsolorrafi.
7. Jla6oparoplrx 14 3oHAoBoil Mr4KpocKonLrI4.



10. Y.{e6H

TEXHI4KI4.

1 1. Vqe6no- ra6oparopr,H ymepoAHbrx HauoMareplraJroB.

,{ar noruoq npoxox,4eHrrr yve6uofi npaKTr,rxrr Ha npeAnpurrau ueo6xoguuo
o6ecreqvrb ,4ocryn cry.4eHTy K coBpeMeHHofr anfiaparype (KoMMyHr.rKaqr4oHHoMy

o6opy,qoBaHr.rrc, npo o6opy,qonaHzrc, rounrrorepuoft rexHare, nepz(fepuiiuoft
T exnure u 4p.), oHHbrM cr{creMaM, nporpaMMHbrM [poAyKTar4, 6a:ar.r .qaunux n Ap.,
HaxoA.f,rquxct Ha 14 rrcnoJll3yeMhrM oTyAeHToM [Jrfl BBIIIOJTHeHTT'

I{H.qr4Br4AyaJIbHbrx B paMrax npoxox.qeHrzr yue6nofi nparruru.
ltn wanucanux rro [paKTr.IKe rleo6xogzutr: pa6oque lrecra, o6opy4onannr,re

KoMrIbrorepHoU c coorBercrByrour4 M rrporpaMMnrnr o6ecneqenfieM ri c BlrxoAoM B

tr{urepner, co na6opou rllueH3r4oHHoro [potpaMMHofo o6ecneqeHrzs.
flepeuucreunue ,4oJrxr{6r coorBercrBoBarb Ae6crByroqr4M caHr4TapHBIM Ii

nporr.rBorloxapHBrM H rpe6oranuau rexttuxu 6egonacuocrrz rrpr4 npoBeAeHHr.I yle6uux ra

HayqHo-IJpor.r3BoAcrBe pa6or.
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OT (D

3an. ra@e4pofi

raooparopr4r rf euroceryu4uoft :ralepuofi 'rexnzru.
ra6oparopan penmeuoncroii 4zQparrorr,rerpuz u c[eKTpocKonr4rz.

ra6oparopuq la:epuoft lrrarHocrr4Kr4 u $euroceryugnoii :rarepuoii

odyuarorqr,rxcn c orpaHuqeuur,rMrr Bo3MoxHocrr{Mu 3AopoBr,r u
c yqeroM oco6eliHocrefi ux ncraxo$u:zqecKofo pa3Burnq,

ocrefi r4 cocrorHrrr 3lopoBbt
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onofuu rr MuKpocucreMHa.[ TexHLrKaD (6atta"narpnar)

(noanr.icB)

(noanuc6)
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(@auunur l,l.O)
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2015 ro4a, rrporoKorr

C.M. Apanennr
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'
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(noArucb cryAeHra, Aara)
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