
MnnucrepcrBo HayKrr rr Bbrcrero o6paronaHufl pocpnftcrcofi oe4epaquu
(De4eparuroe rocyrapcrBeHHoe drogNeruoe o6pa:onaheJrbHoe yqpexAeHr{ezvAvywrDLtvw r vvJAq.yvrD\r-urr\re uruA.ir(trlrlutr uupit30tsaileJlbHoe yqpgxAgHl{g

<Blagunru epcr{Ter

lrMerru A.rremcauApa lpn beBrrqa Cro.neronrr:p>
(Br

yrBEPXllArO:

lrH.cTLrTyTa

K.C. Xoptron

) 08 _2021r.

HaFpaBJreHrre floAroronxu / cleuuaJrbHocrb

12.03.05 Iase TCXHI,IKA I4 HOJIOTLII4
(Kor 14 Har4MeHoBaHue HanpaBJreHr4r uo4roroaru ( uocru)

HerrpaBJreHHocrb (upodu.rs) nogrordnxu

Jlasepuue r4 KBaHToBbre rexHoJrorr4
(HanpaBreHHocrr (npoQrzlr) no4roronnra))

r. Bla4znaup

202r

Al[ncrll4rrJ[r,rHbr



1. UEnr4 OCBOEHVIfl I\tIClIr4UJrr,rHbI

ocBoeHr{fl Arrc[rrnJrr{Hbr (B3al{]4oAeftcrsue Jra3epqoro r43JryrreHr4fl c BerrlecrBoMi)
flBJI'ETC' (poprrruponauze y cry.ueHroB gHanzft (pusu

Syuaa
rz3nyqeH c BeIuecTBoM, KOTOpbre peaJII{3yIoTct, B TOM rII4CIe B
II aTaKlKe noryrreHl{e trpaKTllqecKlrx HaBbrKoE peanlr3arl4ra no4o6H]brx npoueccoB,

3ala

Ileir

'14
pa3nI{rIH

.y
83AI,IMO

TCX

rr3JryqeHrl

enue Qz:vrqecKr,rx
TrlilA)

rlpoueccoB, rlpor4cxoAfl rru4x npu no3aefi crBkrLl Jra3eprroro r43nyqeHr4{

HOBI4TL [oHIlMaHrIe B3aI4MocBfl3II MexAy $I,rpuuecrcrEun xapaKTepr{cTr{KaMq
na3epHofo I{3JIfreHHfl c BeUecrBoM c KoHeqHblMt4 rrapaMerp€rMu $u:tuuecKr,rx rI

a

qecKrrx [poqeccoBi B r{oropbrx peanr{3yrorc.rr AaHHbre rnjleuux;
yrreHl4 e suanuir o [ocJIeAHHX AocTLIXeHV{x E o6nacrz Q6pa6orru Mareprr.iiloB ra3epHbrM
M.

2" MECTO Atrcur4rrJrrrHbr B cTpyKlrypE orrol
Iluc rrJnzHa <BsafiMoAeficrsze na3epHoro r.r3nf{eHr4r c BeITIecTBOM)) OTITOCI,ITC'

A14 Crltirlirr

fllan
pe3vn6Tar

raM qacrr4, $ oprunpyenroft yuacrnzrauz o 6pas oBare JrbHr

3. IIJIAHI,IPYEMbIE PE3YJIbTATbI O6YTIEHI4
pyeMbre pe3yJrbrarbr o6yueuu.f, no Arrcq?rrrJrr4He, cc
MIr ocBoeHas OllOfI (rounereuqrrrrMr4 lr r4H4uKaropaMp

,rx orHorrreuuft yte6uoro rrJraHa.

f, rro AI,ICquIrJII{HE
roTHeceHHbIe c [JraHI,IpyeMbIMI,I

r locruxeHzfi KoMrlereHqufi)
Oopur,rpyet
KOM neTeHq

(rc0a, coaepN
r(oM neTeHul

bre

ltA

lHhe
ru)

fhaunpyenrre pelylsrarst o6y.reunr no AHcultnJTHHe, B coorBercrBHr,l c
KOMneTeHUUtl

HAilXATOPOM AOCT'I)KEHfl 
'

Har,rMe HosaHr,re

oueHoqHofo
cpeacTBa

14u4nrarop AocrhxeHar KoMnerel{uur,r
(xod, c odeptrcq nue uu duxamopa

Pe3v.lutarn o6vqegll no attcur4qrl4He

flK- l. Cnocc
aHanu3upoBa
3aA4r1l4 na
[poeKrr.lpoBu

T],IIIOBbIX CIIC

npn6opoe, y:
u Ierateft
ra:epuoft
TEXHHKH,

Jra3epHblx

oIlT14KO-

3neKTpoHHbt)

npa6opoe n

C14CTCM

,6eu

Tb

HII}O

TEM,

iJIOB

IIK- 1 .1, 3uaer fipuurlranrr
feHepaur414 H3IyqeHufl
niBepaMU, :leneHrHyn 6a:y
rasepuoil TexHFKlr, ocHoBHbre

rr{rrbr r,r xapaKTppr..rcrr,rKr4

onTrrrrec Kl{x crrcTeM Jra3epHEIX

o rrTr,rKo-3JreKTpoHHbrx

upr,r6opon u o6opyAonaurar,
npr4H rlrrrrbr KoHcrpyr,rpoBaHr4t
Ia3epHbrx orrTr,lKo-

3JreKrpoHHbrx npu6opon, ux
y3roB rr 3JreMeHToB, olracHbre u

BpeAHbre 3KcnJryaTarllroHHble

Saxropu, r4x rrpeAeJrbHo-

Aonycrr.rMbr e ypoBHr,r

eor4eficrnna Ha qeroBeKa,

rexHr4Ky 14 oKpyr(arcuyrc cpeAy
npu 3 KcrrryaTaur4u na3epHbrx
cr4creM n rexHelorlifil
nK- I .2. Vueer orpeAenrrb
lapaMeTpbr a xapaKTeplrcTr4Kr,r

3JTeMeHTOB Jra3qpHbIX CtrcTeM I{
rexuonoruft Afifl 3aAaHH6rx
ycronufi r4 pex[MoB
SKCrrnyaTarlutr, aHaJrrI3I{poBaTb

nsauvo4eficrede ra3epHoro
n3nyqeHvfl c MaTepvanavIl v
cpeLtavu, nphMgHrrb
uHQopMaUr4oHH bte pecypcbr r,r

3uaer:
. np[Hur4nbr reHel

na3epaMx;
. 3JreMeHTHyrc 6a:

TEXHI4KII;

. OCHOBHbIE TIdNbI

OTITI4qECKI4X CIiCTEM JIA3E

3JrexrpoHHbllx npu6opon I

. IPI,IHUI4IIbI KOHC'

Jr€l3epH brx o tlTt4Ko-3neKTF

I,fx y3noB x SneMeHToB;
. OIIACHbIE I' BPEA]

3Kcnnyararltrouuue Qaxr
AOrryCrXMbre ypoBHr4 Bo3,
rIeJIOBeKa, T9XHI4Ky 14 OKp

IIpfi 3K0rrJryararfuld na3ep
rexuolorufi;

. MeroAbr pa6orsr
TexHh,recKofr rt4Teparypc
Yueer:

. onpeAeJrflTb napt
xapaKrepr4cTr,rKt4 3JreMeHT

cr4creM z rexuolorrzfi 4lt
rr pexr4MoB gKcrrflyaTaur,rl

. AHAJII{3I{POBATb E

JIa3epHOrO A3Jlyr{eHr,r.tr c M

cpeAaMu;
. npr4MeHrro r,rHQc

)awu v3nyqeHnfl.

y ra:epuofi

r{ xapaKTepr.lcTlrKl4

]HbIX OTITI4KO-

a o6opyAonaHur;
rpyr4poBaHr4t

oHHbrx npadopon,

{bIe

0pbl, IIx [peAeJIbHo-

\efic'tBvts, rua

yxarouyro cpeAy
IIbIX CI{CTCM I4

l HayqHo-
ft ra nHQoptraur.reft.

MeTpbr 14

oB JrBepHbrx
r 3aAaHHbrx ycnonuit
ri

sar.nro4eficreue
aTepvnnaMllu

rpMarlr4oHHbre

Olq€ru no
la6oparopurru
pa6orav,

Kourponrnue
Botlpocbr K

ra6oparopuuur
paboraru.

Kou'rpolrHue
BOrlpOCbl K

peilrlrHr-
Kor-rTpoJrro I{
rrpoMexyroqHo
ftatrecra\uu.
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Texr{oJrof lr[, [peAcTaBJuTb
r4HoopMaUr4ro B

cHcTeMaTH3 l4pqBaH HOM B14Ae,

paoorarb c HayqHo-
rexHr4\ecKof nureparypofi r,r

uHQopuaqnefi;
IIK- 1.3. Blaaeer HaBbrKaMr4

pa6orrr co cpeAcrBaMr.I

KOMrrbroTepHorlo

IIpoeKTupoBaHI4s,
I4cnonb3yeMbrMu npr4

KoHcrpyupoBaHr4r4 y3noB 14

6rorcos na3epHblx KoMrrJrercoB,
H aBbrKaM 14 IIpOeKTI4pOBaH At
Tl4rroBbrx cucrQv, npu6opon,
y3JroB 14 Aeralofi naaepuofi
TexHHKr,I, JIBepHsrX OIITI4KO-

3JleKTpoHHbrx lpu6opon u
CHCTEM.

pecypcbr r4 rexHonor[r4;
. npe,u,craBnflTb I,1l

c14cTeMaru3l.{poBaHHoM B

Hayq Ho-Tex HUqecKofi rlr'
rHQopuaqnei.
Bra.ueer:

. HABbIKAMII PA6O:
r(oMrrbrorepHoro npoeKTl
r4cnoJrb3yroI]Ir.rMrrctr npr4

y3JroB r.1 6roxos na3epHbr
. HaBbrKaMlr [poel

Tl,rrro Bbl x cr4creM, npn6o1
la:epuoI TexHr4KI4, Jra3etr

3nexrpoHHblx npu6opon

rQoprr,raumo n

nae; pa6orarl
reparypofi r't

rbr co cpeAcrBaMr{

fpoBaHr4r,
(o HcTpyr..rp oB aHr4r,r

K KOMNJIEKCOB;

(TI4pOBaHr4t

)oB, y3JroB n Aeraaeil
rHbIX O[TI4KO-

a cr4cTeM.

fIK-2. Cnocc
y{acTBoBaTb
pa:pa6orre
TexHt4qecKux

rpe6oeauufi
salaaufi ua
rrpoeKTr{poBa

TI,ITIOBbIX CI4C

npn6opon, y:
q Leratefr,
aasepHoil
TEXH}IK14,

nil3epHbrx
OIITI4KO-

3neKTpoHHbr)

npn6opor u
C14CTEM

B

6eH

HI4E

TEM,

iJIOB

flK-2. 1. 3Haer ocHoBHbre

o6lacrr.r npr4MeHeHxf, lasepuoft
T9XHUKI,t !t Ia3epHbrx
rexuoltotnfi , ccicraB 14

npuHur4rbr KoHcTpyr4poBaHr4Jr

JriBepHbrx npr,rOopon rr cr{creM,
oIITI4rIeCKr{e MaTep llanbl I,I

TEXHOJIOIIII{.

nK-2.2. Vueer aHaJrr43npoBarb.

Sopuynrapooarr u
o6ocHoauaarb irexHuqecxr,re
rpe6oaauua, [peA:brrBJrf, eMbte K

pa:pa6arrreaeMbrM onrr{lrecxtrM
y3IAM V 3JreMeIrTaM Jr€BepHbIX

npu6opon v cuereM,
o6ocHonltsarb ItpeAnaraeMbre
TexHr4rrec Kr4e pgrxeH?r.fl ,

Ip 14MeHrrb a urpopuault ounsre
pecypcbr H TexHoJlorr4l,r;

nK-2.3. BlaAegr HaBblKaN4H

[poeKTr4poBaH4fl Tr4rloBblX

cr,rcreM, npu6opoa, y3JroB r{

rer atefi rarepuofi TgxHr4Kr,r,

NA3 EP HEIX O IITITKO-sNEKTP OHHbIX

npr6opon 14 cr4oreM.

3Haer:
r ocHogurre o6ra

la:epuofi TexHI4KI4 t4 Jrztg(

. TIPIIHUIIIIbI NOCT]

Jra3epHbrx upu6opon u crz

. IPIIHIII{IIbI KOHC'

JI€t3epHbrx olrTr{Ko-3JreKTp

lfx y3JroB r4 eJreMeHToB;

. OTIT'I4qeCK[Ie MaTi

TexHonof 14n;

. oracHbre r,r BpeAl

3Kcnnyaraur{ounrre (parr
AorrycTlrMbre ypoBHr4 Bo3/
tIeJIOBeKa, TeXHI4Ky I{ OKp

rrpr.r 3Kcmryarauxv rlfl3ep.
rexuorornfi;

. MeTOAbr pa60rtr
rexHraqecrcofr nl4Teparypc
Vveer:

. aHiln3npoBaTb 1

rp e6onauv-a, npeAb.rrBJurel

parpa6arrrnaeMbrM orrrlrrl
SJreMeHTaM Jra3epHbrx npl

. onpeAen{rr, r[o1
o6ocnonnsarr rpe6onaul
pa:pa6arunaeMbrM y3JraM

na3epHr,lx rpu6opoa u cn
. o6ocHoBbrBarb n

TEXHI4I{ECKI,IE PEIUEHU' fitr
y3JroB rr SJreMeHToB Jra3ep

CIICTEM;

. NPIZMCH'Tb I,IHO(
pecypcbl r4 TexHoJlorlrl,I,
B"rraaeer:

. HABbIKAMH |IPOEX

TH rroBbtx cl4creM, npra6op
na3epHoil TexH!tKI4, Jla3ep

3JreKTpoHHbrx nplr6opoe I

Tpr nplIMeHeHr4fl
,purtx rexHolorufi;
)OCHI4'I I,I COCTAB

CTCM;

fpyupoBaHr4rr
oHHrrx npu6iopor,

)pLlanbi 14

{bIe

Opbr, r{x [peAeJIbHo-

Ieftcrer4.r Ha

yxarcqyro cpeAy
:IbIX CIdCT€M 14

HayqHo-
r.r r,rH$opmauueft.

'EXHI,IqECKI,IE

vlble K

ecKlrM y3JraM tr
t6opon 14 crircreM;
IMYJIIIPOBATb I4

UIK

I,I sJIEMEHTAI\,I

CTEM;

leAJrafaeMbr9
rr4 frpoeKTr4poB aHr4r4

unx rpra6opoo u

rpMaur4oHH6re

Tr4poBaHr,rt

oB, y3JroB u Aeraneit
HbIX OTITI,IKO-

r cncTeM.

Or.rersr no
na6oparopntru
paborarvr.

Konrpolrnue
BOlrpOCbr K

la6oparopuurr,r
pa6orau.

KoHrporuurre
Borpocbr K

pei.iruur-
KOHTpOJTTO I4

IIpOMexyTorlHo
I arrecraunu,

llK-4. Cnocc
npoBoAr4Tr,

HayqHo-
uccleaoBaTe

)eH

I,CK

IIK-4.1. 3naer Mero.un r.r

cpeAcTBa nJlaHr{poBaHr4f H

opf aHr43aUprr4 uqclegonanuft u
pa:pa6o'rox a o6racru

3naer:
. MeroAbr rz cpeAcl

opraHr43aur4r4 r4ccJreAoBaH

. MeTOAbt IIpOBe,IIe

'Ba ilIaHr4poBaHv[ U

ufi r..r pa:pa6orox;
HU'I 3KCNEDI4MEHTOB

Or*{errr no
la6oparopHuv
padorau.

a
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Hffi::I';

Jla3epHbrx 14 KqaHToBbrx

rexHoJrorllil, MeToAbr
npoBeAeHLUr 3r{c[eprrMeHTOB 14

Ha6rroAeHr.rft, o6o6ueHus u
o6pa6oucz ranr[opuauura.

nK-4.2. VrueeT HaxoAr4rr,

aHaJlr4Tr4qecKr4e pefleHur 3aAaq

xnaurosoE reopvlr, npr4MeHsrb
HOpMaTr4B r{yrc AOKyMeHTaUT4IO,

cBr3aHHyro c flpoBeAeHLreM

H ayq Ho- 14ccreAoBaT9JrbcKrrx r4

onblrHo-KoHcTpyKTopcKr4x
pa6o1 orpopvnrrs pe3ynbrarbr
Hayq Ho-nccJreAoBarenbcr(l,rx 14

o nbr THo- KoH crpy Kropc K r,t x
pa6or, [pr4MeHrrb MeroAbr
[poBeAeHr.rfl 3(cl]epLrMeHToB.
nK-4.3. BnaA0er MeroAaMr4

opf aHr43 arluu 14 rrpoB eAeHr4Jr

u:ruepenuff Lr 4ccneAonarufi s
o6lacrlt Jr€BepHbrx r4

KBaHToBbrx rexsolornil,
BKJllOr{afl nJraHupoBaHlre,
paspa6orxy, opf aHr,r3aur4ro 14

rrpoBeAeHue uccle4oeaun[,
HaBbr KaMr4 npr{M eHeHr4.rr

MaTeMaTr,rrrecKoro annapaTa AJrt
perrreHr{r Tr4rroBbrx 3aAaq

rceaHroeoft MexaHltKt4,

cocraBJleHr,tfl onqdroe
(pasaeron orq0roe) rro reMe
vru no pe3ynblaraM

Lr HaorroAelrufi, o6o6rqeuu.a n o6pa6orx
zH{topuaqnu;

. METOAbI OPIAHI4PAIII4I4 TPYAA 14

y[paBJreHr.{r IIepcoHanol{;
. reoperrfqecKr4epcHoBbrJra3epri

KBaHToBbrx rexHoloru[, MeroAr{rrecKr4e

opraHr43arlfl oHHbre acle4rbr ocyuecTBJr
HayqHo-r{ccJregoaarelrctroft u oruruo-
KOHCTpyKTOpCKOfi AerTerbHOCrr,r B
npoQeccnoualrnoil 4etlelrHocru;

. OCI{OBbI KOHCTPYITPOBAHVIfl, JI

cr4cTeM, a TaKXe )Ke [pH\4eHeHr4e KBa

rexHolorull.
.Vueer:

. HAXOAI,ITb AHZUI4T[qECKI4E PCIIIE
3aAaq KBaHTOeOfi reOpUl];

. NPAKTI{IiECKI,I NPI,IMEH'Tb
'reopeTr,rlrecKne 3llaHvrfl. rTpI{ perueHr,rr4

rfrrcuuecxax sagau;
. npoBoArlrb HayqHo-

14caJIeAoBaTeJIbcKI4e n orIbrTHo-
KoHcrpyKropcxue parpaQo'rxu e c$epe
na3epHblx r,r KBaHToBbtx texsoloruil,
BraAeer:

. Me'roAaMr,r opraqvr3a\uv v

o6racrr4 Jra3epnbrx lt rnafi:ronux rexn
BKJIIoqar nJraH[poBaHr4e, paspa6orry,
opf aHH3aur4ro r4 rrpoBeAeFhe r4ccJreAo BaH

npoBeAeHr4rr nsrrreperurfi z uccfieAosaHuft

Konrpolrrmre
Borrpocbr K

fla6oparopHbrM
paooraM.

KoHrpolrulre
Bonpocbr K

peftrrarr-
KOHTpOJTTO r4

IIpoMexyTorrHo
fiarrecra\uu.

reu nlutu pa3AeroB/r€M
ATT€CTAUHH

(no cenecmpan)
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r4e B Ar{currnJlr{Fly

[aur4r4 3Heprr4l4 B MeTa_irJrax 14

lcbr, rrpoTeKarclllue flpu
AHn u t\4 ar epuaIOB na3QpHbt M

pefirrHr-xoH'rponp
Ne2eftHue eQQexru nos4Qficrwu

HOf O Jra3epHOrO U3JIyqeHLl.rr

4. pEbEM I,I CTPyKTyPA AII I4HbI

KOCTb Alroqr{nJrl{Hbr cocTaBJr.f,eT 5 3ar{eTHbD( eAr4Hr4rI, 180 UaCOn,

Tena arr,r.recmnfi rrJraH

SoPrua obiY'leHun - oqHas



HA B( [ecTBo

5
OrasL

TEXH(

recKue M exaHl43Mbt na3ep Hr,tx

noru I 7 r6-r8 2 2 4 2 3
peftranr-xonrpons
Ne3

Bcero sa 7 c Mecrp: t8 18 3r 18 31 sx:anaen, 27
[-laflr.rqrre e I 4cur..r r rJr u He I(lJll(P
Zroro no ar )UI4IINI4HC 18 9 18 3l u<zaveu,27

Pa:Ar
1) 14:

OcuosHtr

Pa:Ar
l) Bc

OTITI4I{ECK

2) lIc
Pacnpocr
MCTAJIJIOB

3ABI4CI,IMC

eSrpexra.
3) Bs

noJrynpor
Oco6euH<

Buyrpusc
nonylpor
nonynpor
pexou6ur

PasAr
H3ilyqeHr

1) 06
143nr{eHr4

Henpepbrr

rerrnoIIpo

PasAe

BEIIIECTBO

1) Oc
Helunefir
rore6asz

2) He

CoAepxasue Jrexrlr{oHHbrx :ausrufi no

ApyfLIMr4 npeAMerH+
Iaccre[osaHuft.

.r 2, Mexarur3Mbr [orJrorrleHns,v Arlccrlrarlur,r gHeprnlr B BerrlecrBe.
sreftcrnue Jra3epHoro r.r3ryqeHr4fl Ha aroMbr z ruore(yru: o6r,elrurf
ze noJrHoBoArr. BomroBoAHbre crpyKT)4pbr e o6reN{Hrrx oppa":qax.
rJrorrIeHr.re na3epForo r43nrreHr4
)aHeHue SneKTpoMafHr{THbrx BOJIH B

Onru.{ecKze cgoficrsa MeraJrn
orb rrofnorlarelruofi cuoco6nocrn
BruaA aHoManbHocTr4 cKr4 H-e$$err
rulro4eftcrnue cBera c nonyrrpoBoAHrrr(oBbrMr.r ppe4alrra: 3on5
OAI].I,IKA, OCTTONHIIE MCXAHI,I3MbI OI]TI,IqECKOTO TOIJIOIIIEHI{fl B IIO.
,crr4. MelK3oHHOfO LI BHyrpr43OHHOfO nofJrorqerr[a. Hacrtr[eHr4e Mex3oHHo
HHOe rrorirorrleHlre cBera Lr 3aBUCr,rMOCrb rlofnoruarelrnofi
oAHr4Ka or KoHr_treHTpauuu cno6o4urx nocurelefi. KuHerzra 0k
oAHr4Ka noA nos4eficrnzeu Jra3gpHofo llsrv.reHias. Bnnrrnue

1" BseAeune B Ancqu[JrnHy.
\/qeHue u BerrleqTBo: cnssl ,4I4crILIIrJrr{Ht,I C

HarrpaBJreHr{fl QyrrlecTByrou[x u nepcneKTrrBHbrx

[prr HafpeBaHrrrr

uar xapaKTeplicrlzKa HarpeBaHr4.fl na3epHbrM u:ly].reHuenr: Cnoftf
q, 14 Lrx BluflHue Ha rrporeKa.Hr4e rexHoJroruueqxoro npoqecc$
HOfO 14 uMnynbcHQro n3nyrreHns. Ha nornorlarou\ue v npospavuue cpi
loA.Hocrr4 r,r efo peueHldfl.B pa3nr.rr{Hbrx rrpeAeJrax.

n 4, Herunefinug erfQercrrr nor4eficrnun unrencnniroro rasepuonQ

trucqfirrJrr{He

MaTeprraf

rlrrroHHblx flpoqeccoB.

3. flpoqeccH, rrporeKaroulrre
M.

OOJI&CT-{M}Ir

nnaHapHbre

KIrx cnoficrsa:
TBFICHI,I,f, OIITI4KI4

rBa. r{acrornaq

IUaTIbIHO|O CKI{H-

rafl crpyKrypa
flyrlpoBoAHnKax;
ro flOrnorueHvfl.

cnoco6nocru
rronos6yx4enur
4u$$ysuouuo.

qE Jra3epHbrM

paropHbrx saHqrlrft no 
fincuunJrnHe

c na3epHbrM o6opyaonar]ruervr.

H Aprccvilaqr4lr 3HepfHr4 B BerrlecTBe.

HeluueIsag

pl4tzMqr4BocTH

fd s(p@exr.
IUCCTBJIEHI{tr

o6pa6orrcra.

5

pe3Ka.



1)u Hr4e paooTbr na3gpHbrx
L) peAeneHr,re ocHoBHbrx

Pass 3. flpoqeccu,
I,I3JIY

pasruuurf x MeraJrJroB. Orleura reMrreparypbr rroB epxuo orrr.

pelrfl4Me rbHofo BpeMeHI,I.

P 1. BseAeuue B AHcrIu[JrtrHv.
l)P

o6opy4o

Pa 2. MexanusMsr
1)P

AKTI4BH

2)M
CIIJIbHOM HAHCHOM IIOJIE.

I4e cBera. PaccosHue cBera.3) Aa
P 3" [Ipoqeccrl, rporeKarurque

rr3Jry eM.

r) E| MaTepr4ala
rrofnoula ero MaTepr4aJla.

t]. HelnHefiHue
BEIIIECT

1)

2)

Paga
l)B

TPO
r4 yq

r)
2)

renro. Krz eTr.rKa .4aHHbx npoqeccoB.3)r MoAeJIb na3gpHolo nos4eftcrnzx Ha BelqecrBo.

ru Nbl

KoMnJreKcoB, r.rMerolu{xcs Ha 6ase xa$eppu.
napaMerpoB na3epHoro n3ryqeHr,rtr ilpu

rrporeKarcrque IIpu Harpenafrura MaTepIIa

elrcrBr4e HenpepbrBHoro h r,rMrryJrbcHoro la.:epuoNo t43Jryr{eHr,rt

I{e rroB ep4Horrr rrp" n osAefi crszlr na3epHoro 43nyrreHr{r,

Pa:a$n 5" @u:uqecKrre MexaHr,r3Mr,r Jra3epHbrx rexnonorufi.
l) Bspuvroaeficrsl4e na3epHoro pgnyrreHrrfl, c BerrlecrBorra pr ria6nro,4eHr4e 3a HOCTbIO

Co4epxaufle [paKTrrrrecKlrx s anqrrafi rro Arrcqu[Jrr4He

napaMeTpoB na3epHoro !.I3ny]eHlrs Ane 6esdnacHoft

uofJrorrleH[fl rr ilkrccullaquu SHeprrr4 B Berrlec-fBe.

HA

Jra3epHbrM

IIoBepxHocTr4

HA

pa6orfi c Jra3epHbrM

npocrpaHeHr{e na3epHbrx nyrrKoB n cno6o4noM npocrpflHcrne u n cperle
cpere),
oroQorouuoe no:6yN4enue. HelzHefisas zouusaqvfi, [nyxyponuelr

rpI{ HarpeBalrllrt MaTeprra.[

TOM {I4CJI€,

OI4CTEMA B

Jra3epHbrM

Paspyrueuze

EMOCTI,I,
IIJII,IHbI
PAEOTbI

3Heprur{ B

HA

.recKrafi npo6ofi ra3oB npz nos4eftcrBr4r.r Jra3epHoro usri,yleuux.
Kp r{Tr4 qe cKo ft M oulu o cru cau o $ o Kycr4p o B Kr.r I as epu { ro vsnyqe' HLrfl ..

5. OuguqecKI{e MexaHrr3Mbr ira3 epHr,Ix rexno.uorr,Ifi .

ynbrpaKop orKkr x Jra3 epHbrx r{MrryJrb coB Ha eeuf ecrn o.

EHOqHbTE CPEACTBA AJrfl TEKyTUE|O KOHlrpOJnr ycr
}KYTOqHOfr ATTNCTAIII4I4 TIO I,ITOIAM OCBOEIiIIflfl, NVI
HO-METOAI4TTECKOE OFECTIEqEHT4E CAMOCTOflTEJIbH

CTYNEHTOB
rrqfir,I KoHTpoJrb ycueBaeMocTrt

flpzmepurrfi uepeuenb BorrpocoB m pefirunr
II3Mbr rrofJrorrleHr,rr v AlIacvnaw{r4 3Heprnrr B

I{ECTBCHHI},f, CXEMA MEXAHT43MOB NOUIOIUEHI4' I43JTYqEHId

6

nogAeftcrn[q unreuculuoro Jra3epHorg

r,r3nyqeH[s Ha )Kr.rAKr.re cpeAbr.
fl B lpo3paqHbrx cpeAax.
TOCeKyHAHOTO na3epHorp rz3ny.reHnfl .

na3epHbrM r43ryqeHr4eM. Jla":epfioe ucnapeuuf.

aQQercrsr nosgeftcrnun nureucunIoro Jra3epHorq



4)

s)
IrocneAo

6)

7)

8)

e)

l0)

r)
2)
a\r)
4)
s)
6)
7\
8)

e)
10)

1)

2)
1l

4)
5\

6)

7)
8)

e)
10)

5.2.

l)

Br3b ofrTr4rrecKr,rx rocTosHHbrx c Mr{Kpoxapar(Tepr.rcTr.rKaMr4 MeTaJrJra.

HOBHbre MeXaHr43Mbr orrTHrrecKoro nornorleHr,rt B npqmpoBolHl{Ka+;
bHocTb nepeAawr sHepfr{r{.

JIOIIIATEJIbHtUI CNOCO6HOCTb METAJIJIOB.

I,I3MbI 14

bD( BI,I,IIAX

onocooHocTI4

B B MO,IICJIN

cpeAbr.

Ky6u.trrbre

Ilpnuepurrfi nepeueub BorrpocoB n pefirranri-rcourpo.uro J\b2
BHbre ypaBHeHr4r HeJrr.rHefi uoft orrrnKr.r. He"unnefi ulfr op{zlurop.
nnflrop c ry6nurofi HennnefiHocrbro.

onos4eficru4e cBera e Her[HefiHofi cpe4e.
uoroQoronHoe nos6yx<AeHr4e.

le'eiruas. proHrrcaqprf,.

raneffurre Boclpur,rMrrr4Bocrlr upospaurx cpe4.
Keppa.

Kur.Lrr t4 aneKTpoKanopuuecxuft s(f (f exr.
x(AeHr.re nropoft f apMoHr{Kr4.

e'rpr4r{ecKr4e f eHepaTopbr.

CanoQoxycuponra.

83AI4

yrrreHr,re npo3paqrbrx rBepAbrx ren rroA 4eficrezeu
crepeonurorpa(pnr.

Hr{ecKr,re [poqeccbr la:epuofi pe3Kr4.

r4rlecKlde MexaHI,I3Mbr lasepuoft cBapKIz.
qecKl4e MexaHn3Mbr Jra3epHofo ynporlHeH[g.

[puuuran aefrcrnux 6nuxrnenoleBoro olrr.rtrecKoro Mr{Kpoc4orra.

ff poruexyroqHaq alTecrarlus ro r,rroraM ocBoeHrr.fl Aucrlr4nnrzr"recra rlus ro r,rro raM ocB o eHrr.fl AHcrII4nnr{Hsr (s rcsarrleju).

flpumepurrfi uepeueHb BorrpocoB rc eicauerry

HarILUr r,r 3axBaT SJTeKTpOHOB I{ AbrpOK B rroJr}.n

pelxeTKe noJDrrIpoBoAHI4Kax. MexaHugrr,ru pexou6uHarlrl r4.

10)

1l)
cpeAbr.

llpuuepurrfi nepeueub BorrpocoB rc pefirunq-monrpo.uro J\b3
onue s$$eKTbr B KoHAeHclrpoBaHHbrx cpeAax.

BOAHOCTHbTe MexaHr43MbI oTBona TerIJIa.

Jra3epHoro r{3Jr}4{eHr{4

paBHeHr4r Manceerra, Peureuue Anrr n
rrrr4rrecKr4e cnoficrea Ar{gneKTpl4Korl
reHT rlouroulenus).
peMeHHas rz [pocTpaHcTBeHHa.s AIICrI
l0lpocTpaHeHr4e orrTr4r{ecKl4x BoJIH B tr
IBI4cI4Mocrb oIITI4r{ecKI4x cnoftcre N4e

:vuecxuit, rtonyrnaccu.recrufi pr KBaHToBo-Mexauuj.recxuft no4xolu
H.f, I43n) {eHI,Ifl C BeqeCTBOM.

bI rrofnorrlQHrlr o[Tr.rqecKofo r43JrfreHr{r nolynpopo4uuxonrnun c]

L)

rcosSSa

4)
5)

6)
IIopeHqa

/l
8)

e) KOIZ

BHbre HeJrrzHelinrre s$$ermr B orrrvKe. MarepualnHoe ypaBHeHrre
:ueitlr'as, [orrpr43arlr.ts. Herznefiuas Boclpr4r4Mril{sod$. KsaAF



rrlrcaHvre BalrMoAgrzcTByrfl. cBeTa co cpeAofi B MOAbJrr{

e c KBa.4parr4qHofr Henr4 Hefi HocTbro.
nr4caHvre nsarzMoAeficrBlr"s cBera co cpeaofi s Nao.qbrrz

e c xy6zwrofi HerzHefiHocrbro.
w:aeitnas.nonsprrcaqus.JluneituuLrHerrtrHeirsasnocnprhzlr.uBocrr4.
r aroMHbx yponueff B rroJre Jra3epHoro r,BnyrreHr..r.f,.

ro$ orounoe no:6yx<4enue.
pHas pe3Ka.

pHar aBapKa.

pFroe ylpoqHeHr4e.

pHar crepeolurorpa$ur.

aMocrosreJrbHas pa6ora o6yvarorqerocn.

ra6oparopuux pa6or n K BolfpocaM Anfl cauo$roxrelruofi
caMocTo.gTeJlbHo npoaHanlz3r4poBaTb H r{acTurlHo peiulz3oBaTb

Jrb BbrrroJrHeHr4fi caMocroqrerbHofi pa6orrr ocyulecrBn{ercx B xoAe eurion
ra6oparo ux pa6or no ArzcnIr4nJII{He, nprl BblrronHeHr,ru npaKTr4rrepKr4x

r2)
VpanneH

13)

Vpanneu
r4)
15)

16)

17)
1B)

1e)

20)

<?
Carr,t

ra6o

3AIAHVfl
peK

cIIpaBorl

Cavr

ocyIII
KOHCynb

rrpeAcra
ocyu{ecr

I{ou

f,reJrbHar pa6ora cryAeHToB no Aprcqu[luue (Bgaulrfo4eficrnut:
RK.rlloqaer n ce6c c,TIeITvToTTTrre rl rrrlr rraql.err'.rr^rirrr.)) BKJIIoqaer e ce6s cneAyrorllde B-r,4br Ae.{TenbHocrr,r:

1) YALITOPHAfl CAMOGTO'TENbHA' PAOOTA CTYAEHTA IIQ ALICIIHNJIVHE

2)
HbIX 14 [paKTUr{ecKLrx 3aHsTr4.[x tIpLI perxeHr4l4 3aI.AH.

143yrleHu Ar4crlr4nnkrHbr no reMe npofi4euHofi lexquu, rrpu rro
IIpaKTr.r

KO}IC reKrlurZ, peKoMeHAoeauHofi Jrr4Teparypbr.

coo

Ocso brM r4croqHl4KoM UH@OpnAaquLr Anfl BbrrroJlHeHr4g cdrraocrosreltuofi
rroAcrrcreMu n o(puqr{aJrbHbre caftru [pofpaMMHblx naKero]B, r.r3

Ar4 CUr4rrn rr. B xoAe caMocrosrelrnoft pa6orrr cry,qeHTbr Aonxubr [o3HaKoM
yrorur4x pecypcoB, r4MerotutrM orHorrreHr4e K paccMarpizsaeN4rrN4 Ha r

I,IMNY Ha MaTepLIanbL

4)
5)

Hocrr4 pa3nera BerrlecrBa npu (peuroceKyrrlHoM na3epHoM nos4eftcrnrf n.
Frr4 e IIp}I nos4efi crnzr4 cBepxKoporKr4x na3epHbD( unrrlynlcon. Teprraz{ec

l)
L)

6)

7)

C BbICOKI4 rr cKopocrrMz. Hergprr,rr.rqecKoe nnaBJreHr4e.
qecKzur a6rillus..
xapaKTeprzcTHKa Mexarrr43MoB na3eprrofo

HII3KOTEM ypHoe pa3pyrrrQHr4e xpyrrKHx Marepr4aJroB.

8)

Xunau

pyrrreHr4e yrrpyrrrMu HilrrprxeHr{rMkt. Pa:pylreHue

e)B
10)

rKoTeMlepaTypHbre MexaHrz3Mbr c rracTr.reM rlcnapeHkrfl..
purouHufi MexaHr{3M $oprvrwponanul na3epHo-lrH.{yuuponanrroro il

MexaHr{3Mbr pa3p}4rreHr4r.

x MaTepr,ranax.

to.f,TeJlbHaf pa6o"ta 3aBeprxaer 3a[a\Lr Bcex Apyrux BIhAoB yve6noro
grbct Ha JIeKIITT{x, ceMl,IHapax, rpaKTI,ILIec :nx 3airrrTuflx, ra6op4

aryuu yte6Hofo rrpoqecca chnaocrorrenbHal I
yro cr4creMarur{ecKyro AeflTegbHocrb rro upup6

Boupocrr AJrfl caMocrosreJrbHofi pa6orrf cryAeHToB
:.qefi creue cBepxKoporKrlx na3epHbx rzMnynbcoB Ha naaref zalr,r.
p(TeMrreparypHar MoAeJrb rrpr4 cBepxKoporKoM nos4eft crnnu.- --r-'---r-'

Hocrt4 arcrreprrMeHTaJrbHofo Llspeurrfl eosAefrcrBzs

perneSa.
HOCTHOfO

uemrueftuopo

uelunefiHofo

JrJIrTOpa.

I43J$^IeHI4g C

TIOJIHfETCS HA

yuy6neHnou
rru pa6orau n

cryAeHT s. t[3yLIeHIde

gBJI'IOTC.f,

hrx B paMKax

coAepxaHr4eM
BolpocaM, K

llpu oroM

, AaHHbIg B

14 MOXCT

E,IX 3AHflTLI:flX,

cryAeHToB
uto 3uauufr,,

ellus, n 3aIIII,ITbr

za4auuft,\as eHe.

Jra3epHbx

IJIABJIEHPIE

pa3pyrxerrr4r.

OCTATOIIH.bMI4

qecKoe



11) r
(Doul

cQopurap

AOr(yMeHl

6.

6.

la:epHoe r4cnapeHr{e: ItuHerurca ucflapeHr4r tlocxofi rroBep.

, orleHor{Hbrx Maropr{anon (OOM) am rpor
lBaHHocrr4 r<oruueteHur,tfi o6yraroulaxcr rro Ar4crlt4rr.
roM.

y[IEEHO-METOAI4TIECKOE I4 I,IHOOPMAUI,IOH

AI,ICUI4TIJII4I[{bI
. Ksuroo6ecleqeHHocrb

(HOCTI,I.

rcIeHkrfl, aT"re(

rrrHe o$oprunrt

IHOE OEECN]

;Tau

)I'C.fl

il{x

n ypoBHt
oTAenbHbrM

{PIE

Ha[rveHosauNe nHTeparypbr: aBTop, Ha3BaHue, RuA u31aHilx, t43AargJrbcrBo foA
h3JIAHII'I

K !4I'OOEECIIETIE
FIHOCTb
Harhur.re s

SJTeKTpOHHOM

xaruore 9EC
OcHosHag nhreparypa

I . Jl r,r6eHcc

onrura). LI

noco6ue / I
Beftxo. - 

r

r, M. H. B:ararr,toAeftcrBue na3epHoro H3ryqeHr4r c neruecrnorra (culc
cru L flouou-teHae na3epHoro h3ryqeHHr B TBepabrx relax: yue6uo
[. H. Jh,r6encou, E. B. .fixonlee, I-. [. IllaH4ur6r.rua; noA peAaKrlr.reit ]
auxr-llerep6ypr: Yurapepcurer ZTMO,2015. 

- 130 c.

Bat

t. |I.

2015 ht

Ol

rs://www.iprb
<shop.ru/65 8 I

9

2. IIu6eucc
onrur<a). r{r

H. JIu6escr
CaHxr-fIer

t, M. H. BsauNaoAeficrBue n€BepHoro rzenyvenizx c eel{ecrnorr,r (cznc
orr II. Jla:eprrlrft uarpdn r4 pa3pyrueHr.re Marepr.raJron: yre6Hoe nocor
u, E, B. -flxouet, I-. [. lllan4rr6una; noA peAaKrlr.reft E. lL Befixo. -
p6ypr: VHunepcnter I,ITMO, 2014, - 181 c.

BAfl

iue lM.
2014 h1

Or

rs:i/www.iprb
<shop.ru/6582

0

3. BeeAeuh
ynpaBJr,{eM

yue6noe nc
pea. C. M.

)B0
rfo fl
;o6rz
\paK

2020 hl
o

ls://znanium.c
Jcataloglprod
tctl12ll606

4. Moaenra;
onTr4Kx: yq
CaHxr-IIer

f,BaHr4e egarMoAeftcrefifl, vl.3nytqleH:li|A c BerrlecrBoM B 3aAaqax Jr€BepHr

6uoe uoco6ue / B. IO, Xparuon, B. B. Hasapon, A. E. Ilyrurcapena [r.r
p6ypr: Vnnsepcurer I4TMO, 2010. - I l1 c.

tn

Ap.l.-
2010 h1

Ol

ls://www,iprb
<r;hop.ru/6730

4

.{ononH nrer bHafl rr{Teparypa
l. flaxonaor
BeuecTBot\4

MocKoscxl

-36 c,

14. 14. I(saHroBar reopt4r l43ryqeHur. Bgar,rraoAeficrB:l'e v3ny...'eHn,
yue6Hoe noco6ne I Vl.14. llaxovros, A. M. XopoxopoB. 

- MocKsa
I-ocyaapcrBeHH ur fi rexnuqecxrafi yHuoepcr4rer !{ N4eH14 H.3. Eayrr.la ,2010.

2010 hl
O(

ls://www.iprb
<shop,nr/3142

?

2. Jloxrnon
AU3JleKTp14r

noco6ne / [
focyaapcrB
ISBN 978-:

re, E. [O. I4svrepeHde nopora o[rrrqecKoro npo6or npo3par{Hbrx
oB rroA 4eficrnneu r,lMnyJrbcoB na3epHoro nslyvennx: yre6no-lrerol
. IO. Jlorrrzouoe, B. A. Telex. 

- 2-e wsa. - Mocxna: Mocnoscrrafi
rssrrfi rexHnqecxufi yHnaepcr4rer aMeHr't H.3. Baynaana,2019. 

-22-703 8-.5 I 18-0

llltrecKoe

fc.-

2019 hl
o(

ts://www.iprb
cshop,rull 106

ZJ

3, Acraren
yue6Hoe nc

<Zsrellex

o, B. A, BsauNaoAeftcrBr4e fi3ryrreHzrfl c rtowaMl r.l HaHoqacrl{uaMrj
:o6ue I B. A. AcraleH(o, 

- [onronpyAusrft: I4:Aarelr,cxufi ,{orvr
), 2010. - 495 c. - ISBN 9'18-5-91559-083-9

2010 hr

o(

ls://www.iprb
ishop.ru/1034

59
6.2.\
1, I

http://wm
2.x

http://wwr
3.N

http:llappl
4.N

http://ufn,n
5,x

HOMepOB.

63. A
1. Pzu

http://wwr

epuoAuqecK[e I{3AaHUq

iypHan (KBaHroBa.{ orreKrpoHr4KD. ISSN: 1 063-781 8. A
v.mathnet.nr/qelarchive.
iypuan (OoroHr.rKa), ISSN:1993-7296. Apxnn
v.photonics.su.
lypnan <flpurra4rtar (forouzKa), ISSN:2411-4375. A1
ied, photonics.pstu.rilarchives.
.ypnar <Vcnexu Snszvecrux HayK). ISSN:1996-6652. ,
r/ru/articles/
.ypuar <Hanocucteurr: snsrzr<a, xr{Mr4fl, MareMaTrz
P extuu Ao cryn a : http : I I nanojournal. if?no. m/artic le s,

HTepHeT-pecypcbr

'4en <Honocrr{ QoroHlrKr,r) Ha caftTe Jlasepuofi accorlrzarl
rz.cislaser.com

pxr4B HoMepoB.

HoMepoB. P

)xr.rB HoMepoB.

\pxao HoMepoB

Kil). ISSN:23

un llPexuvr

XI{N

Perx

5-

rM AOCTyna:

AOCTyrra:

tM AOCTyrra:

HM AOCry[a:

71. Apxun

9



7. млтЕриАль н о-,гЕхниLIЕсI{оЕ оБЕспЕLIЕниЕ дисциплины
fiля реализации данной дисциtIлины имеютсrI специаJIьные помещения для проведения

занятий. ЛеIсционные аудитории оснащены доской (лля меJIа или маркера), экраном для
проекционных систем, проектором, ноутбуком.

Праlсти.Iеские и лабораторные работы проводятся в научных и учебных лабораториях l04-
З, 106-З. 107-З, 12З-З, 118-4, где размещены: волоtсонный лазер непрерывного излучения,
lчIиrIJlисскуlIднzlя JIазерная )/ста овка, KoMIrJIeKc лазерrrой гравировки, лазерный проекционный
NII,IкросI(огt. tРемтоOеl(уlIдFIые JIазерные сис,геlчIы, сварщик оптиLIеских волокон,
оп,гомехtllIиrIеские устрсlйства и 21р.

Аудитории для проведения занятий ос ащены современными
компьютерами, объединенными в локальную вычислительную сеть и
необходимым системным и прикладным программным обеспечением.
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