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1 . rIE Jrr,r o cB oEHvrfl I{kICW4IIJII
If enuo ocBoeHr.rx Ar.rcrlr{rrnr.rHu <Jlasepua.rr rexrrrdKa >> flBrrfl,

sHaHuft cryIeHToB rrplt lrsyqeHrltl ocHoB frzszr<r,r r4 TexHr4
coBp eMeHH brM co cTo.r{Hr4 eM r4 n epcrrerTuBaMr4 pa3BUTLrfr las epHofi
[paKrr4r{ecKr4x HaBbrKoB npr4 pa6ore c na3epaMtr vr np:a vacner
pacilpocTpaHeHr4s na3epHofo Lr3ilyrreHufl .

3aAaqlr:

r cQopiuupoBarb npeAcraBJreHr4s o rrpex{MyrqecrBax Lr HeA(
r43nrIeHr{s;

o rr3f{r4Tb ocHoBbr ra^:epuofi @usuru v rexHr4K}r, $nsuvecrr
Jra3epax, [pI4HrIr4rIoB gefi.crnmt pa3n]Lrr{Hbrx rlrloB na3el
xapaKTepu crunkr r{ KoHcrpyKTr4BHbre 3JreMeHTbr, cnoco6nr u
na3epHofo u3ryqeHr4s;

. rrpr4o6pgreHr4e HaBbrKoB npr,rMeHeHrrf, na3epoB n npn6opax I

2. MECTO ArrCqU[JrI,IHbI B CTPyKT)
AuaJunluna <JlasepHa.rr rexHr.rKa)) ouHocLrrcfl K o6.qsare

ilralla.

3. IIJIAHI,IPyEMbIE PE3yJIbTATbI OEyqEHmf
fhaHrapyevue pe3ynbrarbr o6yueuur rro Ar.rcur{nJrnHe, coc
pe3yJrbraraMr.r ocBo eHu.tr OIIOI (xounerenqrrrMa vr nH4;,,nnaropaM?

TIHbI
ercr pacrrlupeHft: n yrny6lenn
KI4 JrfflepoB, QSiHaKOMneHr4e
(frasur<n r.r rexgr{Kr,r, noJrf{eHrz

:oBaHvv r,rx xapaKTeplrcTt4K r.rn

)cTaTKax Jra3ep4 KaK r{cTor{Hr4K

rx npoqeccoB, nJporicxoAf,rrlr4x
)HbIX CI4C'IeM, UX TeXHI4TIoCKI4

MeroAbr 
14 

3MepEFrr4s napaMerpo

:CLICTeMaX.

/PE OIIOTI
rrbHbrM Ar.r crll4rrlJrrrr{avr yue6H

IO ALICUIIIIflIIHE
rHeceHHbre c [naHr.rpyeMbrM

Ao crr,rxeHr4.fl Kel{nereHrlraft )

Oopvrpyenne
KOMNETEHULlH

(r<oA, coaeprrranne
rcov nereHuna)

fhauupyevrre peynbrarbt o6yueuur no AltcuunroHe, B coorBercrBnli c n
KOMneTeHUhlt

JAl' KaTOpOM gOCr UXeUVrl. HauveHogaane
otleHoqHofo

cnetrcTR9

huanxarolr AocrhxeHur KoM oereHuh h

kod. codentrcaule uu duxanutna
Pesyr srarlr o6yvexr,r:

yK-1.
Cnoco6eH
ocyu{ecTBJrrTb

IIoLlcK,

xpuruuecxnfi
aHaJlu3 t4

CHHTE3

nHQopvrauua,
tlp14MeHrTb

cucreuuufi
noAxo.q Ant
perxeHurr

ItOCTABNEHHbIX

3A.IIALI

YK-1. 1. 3uaer npuuqunrr
c6opa, or6opa u o6o6uerur
raHQopuargru.

YK-1.2. Vlreer coorHocr4rb
p a3 HopoAHbr e flBrrellu,fl v
ct4cTeMaTn3r.rpoBaTb I4x B

paMKax rs6pauuurx euaoe
npo$eccuouaruuofi
tretTeIIbHocrl4.
YK- I ,3. Braaeer HaBbrKaM14

HayqHofo ror{cKa 14

rrparrr.TrrecKofi pa6oru c
r.ttQopvraqnoHHbrMr4
r4cToqHIIKaMr,r; MeToAaMr4

rrpr4Hrrrr,rr peneuufi .

liuaer:
. npI,IHIIrrnbr c60pa, o16
un$opruaqulr.
Vueer:
o cooTHocr4rb pa3HopoA
cr4creMaTr43r4poBaTb nx B

nraaoe npoQeccr4oHaJlbHo
r QopvrynrapoBarb iurr,T(

froAxoAbr K peueHr4ro 3aI
au6panuux Br.rAoB rpoQ(
Aef,TeJIbHOCTI4, B TOM qI4C

o6o6ueuu.a 3aKoHoB pr M(

FrayK, pe3ynbTaToB r{3 r,rH(

I,ICTOqH14KOB,

BraAee'r:
. HABbIKAMI4 HAYqHOIO T

flpaKrhqecxofi pa6ortr c I

I4CTOTIHI,{KAMI,I;

. MCTOAAMI4 IfPKIHATVIq.I,

A O0O0UleHIlUI

>le flBJIeHuA vl

lnarax n:l6p,attur,rx

AeflTeJr b HO,3T14;

HATHBH bIE

r B paMr(ax

uonalrnofi
Ha ocHoBel

AOB pa3Jrr4r{HbIX

]MAUI,IOHHbIX

aur4oHHbIM14

Kypcorar
pa6ora.

Orqdrsr no
ra6oparopuu
u pa6orau.

Konrporunlre
Bonpocbr K

la6oparopurr
u pa6orau.

Konrponrnue
BO[pOCbr K

pefiruHr-
KOH'rpOJrrO r,r

rlpoMexyTorrH
otrt

aTrecTalJ$v.

vK-4.
Cnoco6eu
ocyulecTBJrsTb

AeJroByro
KOMMyHT4KaUnFO

B ycrHofr r,r

nucsvegsofi

QopN4ax Ha

rocyaapcrBeHH
oM r3brKe

YK-4. 1, 3naer Jrr,rreparypnyrc

Qoprury focyAapcrBeHHoro
f,3brKa, ocHoBbr ycruofi rz

rzcrueHHofi KoMMyHr,rKarlrzr4 Ha

nHocTpaHHoM 13btKe,

$yexqzoHa.nbHbre crul h
poAHofo 13brKa, rpe6ooaHur x

Aerosoft KoMMyHuxaqr414.

YK-4.2. Yrueer Br,rpaxarb cBor4

MbrcJrrr Ha rocyAapcTBeHHoM,

3luaer:
o nureparypnyro $oprray
t3bIKa;
o tpyuxullottaJlbHbte crl4.
Vlreer:
. Bblpar(arb cBot4 MblcJlr,

focyAapcrBeHHoM; poAHo

BlaAeer:
. HABbIKAMI4 COCTABJIEHI4

rocyAapcrBeHHoro

r4 poAHoro r3brKa.

HA

4 fl3blKe,

I TEKCTOB HA

Kypconar
pa6ora.

z



Poccvr ficxofi
Oeaepauuu ra

trHocrparuuou(sr

x) rrure(ax)

poAHoM 14 r,rHocTpaHHoM r3brKe B

auryarjr4r4 nenoBoi
KOMMyHI,il(aUI4l,f .

YK-4.3. Era.ueer HaBblKaMr{

COCTABJIEHUtr TEKCTOB HA

rocyAapcTBeHHoM H poAHoM

f3blKax, onblT rlepeBoAa TeKcToB (

r4HocrpaHHoro {3brxa ua po4Hofi,
onlrr o6rnenus ua
rocyAapcTBeHHoM 14

I4HOCTPAHHOM .'I3bIKAX,

focyAapcrBeHHoM, poAH(
o HaBbrKaM?r o6ureH[r H

lloAHoM 13brKe.

rM t3blKe;
a rocyAapcTBeHHoM,

vK-6.
Cnoco6es
ynpaBJrtrrb

cBot4M

BpeMeHeM,

BbtcTpaHBaTb !J

pean 143oBbtBaTb

TpaeKropr4}o

caMopa3BllTr4''I

Ha ocHoBe

npuHqunoB
o6pasoeauur e

reqeHue scefi
)KII3H14

YK-6.1 . 3uaer ocHoBHbre

IIPI4HUI,INbI CAMQBOCIII,ITAHI4'I 14

cau o o6pae o a aH r4fl , r4cxo [fl. u3

rpe6oraunfi pbrHKa rpyAa.
Y K-6.2. Yneer :Qrpexruauo
flnaHupoBaTb u KoHrpoJlr,rpoBarb
co6crseHFroe BpeMr;
14CI]OJIb3OBATb M ETOAbI

c aM op e ry Jr tr rIr4LI, c aM op a3 Bl.lTUfl ,
carraoo6yreuua,
YK-6.3. Braaeet cnoco6auu
ynpaBneHr4rr cBoefi
ro3HaBarerbuoft neqremuocrllo
r4 yAoBneTBopeHrrt

o6pa:ona'renbHrDrx 14 HTepecoB 14

noroe6uocrefi.

yAoBnerBopeHu.a o6pasor
H norpe6nocrefi.

3uaer:
O OCHOBHI,IE qPI4HIII,I[bI

cauoo6pa:orauux.
Vrraeer:

n 3$OexrusHo nnaHr4po

r(o HTpoJl.rpoBaru Co6crse
o I4CftoJrb30BaTb MeToAb

caMopit3 Br,ITIl.r, cauoo6yt
BlaAeer:
o cnoco6ar"ru yflpaBJregr
ro3HaBareJlbHofi ^{e.arem

raTeJIbHbIX I4HTepeCOB

CAMOBOCI]IITiAHI4fl 14

BATb U

HHOe BpeMfl;

caMopefyJlrrulil4,
e Hlrt.

u cuoeft
HOCTbT 14

Kypcoear
pa6ora.

|IK-1.
Cnoco6eH
aHanr,r3HpoBaTb

3aAaqr4 [o
IpoeKTapoBaH14

FO TI4NOBbIX

CHCTCM,

npn6opon,
y3noB H

.qeraneil
ra:epuofi
TEXHI4K14,

na3epHbrx

oftTI4KO-

3JIeKTpOHHbTX

npra6opos a

cucTeM

llK- 1. l. 3uaer npuHqunrr
feHeparlr4lr r43ryqeHr4lr

JrrB epaMl4, snerraeurnyto 6asy
lasepHofi TexHrf Kr4, ocHoBHbre

Tr4rrbr a xapaKTepl{cTr4Kr4

orrTr4q ecKHX ctrQTeM Jra3epHbrx

onrr4Ko-3JleKTpe H Hbrx npn6opoa
rz o6opyaoeaHilfl , npaHufi frbr

KOHCrpy HpOBaH r4r Jrrl3epHbl x
o fiTr,rKo-3JI eKTp0HHbIX

npr,r6opor, r4x y3JroB r4

3JIeMeHTOB, O[aCHble LI BpeAHbIe

3xc[JryararluoHHbre Qarropn,
],Ix [peAeJrbHo-AonycTl{Mbre
ypoBHr4 sosAeficrsur Ha
qeroBeKa, TexHxKy t4

o Kpyr(aro illylo cpeAy rrp 14

3KCnnyaTarlnr.r Jra3epHbrx crrcTeM

u rexnolorlrfi;
IIK- l .2. Vrrleer o[peAeJrrrb
rrap aMerpsr u xapaKrepr4crrrKr.r
SJIeMeHTOB Jla3epH6rx Cr4cTeM rr
rexHolorufi AJrr 3a,rlaHHbrx
ycloaul 14 pexaMoB
3 KCnJryaTauH h, aHan Lt3 r{poBaTb

B3aHMoaefr clB He ra3epHoro
I43tf yqeHHt a MaTepL4aJLaMV n
CPEAAMI,I, [PI4MEHflTb

uHQopruaqnoHHbre pecypcbr 14

TexHoJIOf UlI, [peAcTaBntrTb
anr[opuaqnrc n

ctIcTeMaTIz3ItpOBaHHOM BI4A9,

pa6oraft c uay.ruo-
rex Hrqecxoft I nreparypoft r.r

r.rHrpopvauuefi;

nK-1.3. BraAeer HaBbrKaMr4

3Haer:
O NPI{HIII4TIbI ICHEPAIII4I4

Jra3epaMr,r;

o gJreMeHrr{yro 6asy nae
O OCHOBHbIE TIIIbI I'I XAP

OI]TNqECKI4X CI4CTEM JI'BE
3neKrpoHHbtx npu6opoe
o npr,rHur,rnbr KoHcTpyr4p

ofrrH Ko-3ret(rpoHHblx IIp
3JIEMEHTOB;

O OIIACHbIE IZ BPEAHbIE 3
tpaxroprr, rfi [peAelbHo-
nogaeficrs[x Ha qeJroBeKi

oKpyxarcuyrc cpeAy npr
na3epHbrx cl.lcTeM 14 TexHr

o MeroAbl pa6orur c uay

"rureparypoft u uHQopua
Vueer:
o orrpeAeJrrrbnapaMerp
SJTeMeHTOB JIa3epHbX CI{C

AJIf, 3aAaHHbx ycnonnfi rz

3KCrrJryaTarlutr;

O AHtUII43IIPOBATb B3AI4M

na3epHo[o a3nyqeHfifl c rv

cpeaaM 14;

o np14MeHrru nH0opuar
TEXHONOII4II;

o npeAcTaEJrrGuHQoprr,
cr4cTeMaTIiI3r4pOBaHHOM Bl

o pa6orarr c Ha) {Ho-Te.
rurreparypoft u nuSopua
Baa.leer:
o HaBbtKaMr4 pa6o, ur co
KOMTrbl0Tepl{oro [poeKTu
ucnonb3yrox{r4Mr,rcr [pI4 r

I,I3IyqeHr.rrr

:puo[ rexnmra;
aKTepr4cTI4KLl

]HbIX OIITI4KO-

a o6opy4oeanna;
oBaHufl Jra3epHbrx

z6opon, xx y3noB

(crrJryaTarlr{oHHbre

Aorrycrr,rMbre ypoBrln
I, TeXHI{Ky 14

3KCnJIyaTaUI4rr

uorzft;
quo-rexunqecxoI
queI.

br r{ xapaKrepucTtrryr
rerr,r ra texnolorrd
pexr4MoB

)AeftcrBr4e
aTepr,rataM14

,r4oHHbre pecypcbl

rallr{ro B

4Ae;

(HLrtIeCKOft

Iwefi.

CPEACTBAMI'1

poBaHr,rr,
(oHcTpyr4poEaHr,rn

w

Kypconax
pa6ora,

Orqdru no
ra6oparopHrr
u pa6orau,

Konrporuurre
Bonpocbr K

ra6oparoprnr
u pa6oran.

KoHrpomnrre
Borrpocbr K

peftruHr-
KOH',rpOJrrc 14

[poMexyTor{H
oI
aTTecTarllllr.



paooTbr co cpeAcTBaMr{

KOMrrbroTepHoro

ttpoeKrr4poBaHr4.rr,

r4cnoJrL3yeMbrM I.r npr4

r(oHcrpy r4poBaqr4 u y3noB 14

6roKoe ra3epn$rx KoMlJreKcoB,
HaBbrKaMr4 npoqKrr4poBaHr,rt

Tr,rrroBbrx cr4cTel4, upn6opon,
y3JroB 14 aeralefr latepuofi
TexHr,rKI,r, na3ep Hbrx o rrTlrKo-
3neKrpoHr-rhrx npn6opoe n
cxcTeN4.

Y3JIOB 14 OJIOKOB JIA3CDHbI

O I{ABbIKAMIINPOEKTI4PO

cr,rcTeM, rrpuoopoB, y3Jror

TeXHI,IKI,I, JIa3epIIbtX OIITV

[prloopoB 14 cr4cTeM.

KOMIJIEKCOBI

BAHII'I TI4IIOBbIX

u retateft na:epHofi
KO-3JIeKTpOHHbrX

nK-2.
Cnoco6eH
yqacTBoBaTb B
pa:pa6orr<e

TEXH}ITIECKIIX

rpe6onanufi u
za,.anuit ua
npoeKrr4poBaHH

e THnoBblx
cLICTeN4,

npz6opoo,
y3JloB r4

Aeralefi
ra:epuoz
TexHI4KU,

na3epHbtx
O NTH KO-

sJreKTpOHHbrX

npu6opon r,r

ctlcTeM

llK-2. 1. 3Haer dcnosHbre
06 naarv npzrrae ireu ur na:epuo ft
TexHr4Krr r{ Jra3epHbrx

rexuo.nornfi, cobTaB r4

npr4Hur4nbr KoHgrpyr..rpoBaHr.r.r

Jr€Beprrbrx npz6ppon u clrcreM,
onTrFrecKr,re MaTepr4aJrbr r4

TEXHOJIOII,I14,

nK-2.2. Yuee'r aHana3 r{poBarb,

Qopvynnpoearl a

o6ocHosrtearb texH[.recKr,re
Tpe6oBaHr4r, rrpeAT,rrBJIfleMbre K

pa:pa6arlrnaeMbrM onrr.rqecKr,rM
y3JraM r,r 3JreMeqTaM nffiepHblx
npa6opor 14 crrcreM,
o6ocHoetr sarb frpeAraraeMble
Tex H hLtecr(ue pq[JeHl4fl ,

npHMeHrrb r.r HqopMaufi oHHbre
pecypcbr H TexHoJroil4r,r;

fIK-2. 3. Bna.q,eer HaBbt KaMrI

IIp O eKTr4pOBaH4fl TArrOBbrX

cl4creM, lpn6opon, y3JroB r4

Aerarefi nasepHpfi TexHr{Kr4,

na3epHbIX onTr4Fo-3JreKTpoHHbrx

npu6opor 14 cr4creM,

3uaer:
o ocHoBHbte oblacrn n
TexHuKr4 ?I Jra3epHbrx Tex
O IPZHIII,INbINOCTPOEH

Jr€BepHbrx upu6opon lr cr
o [pr4Hut{nbrKoHcrpyrr
oIITI4KO-3Jrer(TpOHHbrx [p
3JI9MEHTOB;

0 OltTl4qecKtreMaTepr4a
o onacHble l1 BpeAHbIe:
rpanropu, rfi npeAenbHo-
noraeftcrsu{ Ha qeloBeKi

oKpyxaroqyo cpeAy IIpu
JIffiEDHbIX CI{CTEM U TEXH(

MeroAbr pa6otr c nal
lrreparypofi r.r uH$oprraa
Yueer:
O AHANU3LIPOBATb TEXHI

lpeAb{Bnf,eMue r pa:pa6
OIITI4qECKI{I\4. V3JIAM I{ 3JIE,

upra6opon 14 cr{creM;
o onpeAeJuu, Qopirlyn
o6ocHonrrsarl rpe6onaur
paspa6arrrnaeMbrM y3JraM

Jra3epHbrx rytH6opon u cu
o o6ocHoslrBarbrrpeAJr
'r'exHr,rqecKr4e perxeHl,rtr q
y3JroB LI SJTeMeHTOB JriBep

CIICTEM;

o npr4MeH{rl ranQopua
TEXHOJIOII4I4.

Bra,ueer:
o HaBbrKaMa npoeKTtrp(
cr4creM, npu6opon, y:roe
'l'exHil Ku, Ia3epHbIX OfrTt4

npa6opoe !r crrcreM.

lr4MeHeHrur flasepH$fi
uororufi;
IT' H COCTAB

CTEM;

poBaHlrr xa3epHr,Ix
a6opoe, r{x y3JroB r{

IIbI A TEXHOJIOIIII4;

r{r4e14.

AT6IBACMbIM

apoBaTb n
UIK

I1I 3JIEMEHTAM

CTEM

alaeMble
)r4 rrpoeKTI{poBaHr,[r

nrrx rpu6opon u

rlt{oHHbre pe0ypcbr tr

\BAHTIA TI4IIOBbIX

v Aeruerl na3epHofi
KO-3neKrpoHHr,rx

)KCIIJIYATAUI4OHHbIE

AO[ycrr.{Mbre ypoBHr4

trtecKI4e Tpe0oBaHI4fl ,

t, TexHr4Ky 14

3KCrrJryaTarlur4

rnorra[;
/TIHO-TEXHI,IqECKOfi

vIeHTaM nffiepHbrx

Kypconar
pa6ora,

Orqers ro
na6oparoprnr
rra pa6oraivt.

Konrponlrue
Bolpocbr K

na6oparopHrr
u pa6orav.

Konrpoaruue
Bonpocbr K

peil'rnur-
KOHTpOJTTO 11

npoMexyTorrH
ofi
aTTecTaur4rr.

IIK-3.
Cnoco6eu
paccr{I4TbIBaTb,

rrpoeKrrrpoBarb
L4

KoHCrpyr4poBar
b T}INOBbIE

CI4CTEMbI,

npu6oprr, y:ntr
14 4erillt4
rasepeofi
TEXHI,IK14,

JIa3epHbrx

otlT14KO-

IIK-3. 1. 3Haer 4punqnuu
KOHCrpyr4poBaHpa ;rasepHbrx
orrTr4Ko-3JreKTp Q HHbrX

npu6opon, nx y?JroB 14

gJreMeHToB, eleueurnyro 6asy,
ucnonb3yeMylo B t43aeJrr4rx

lasepHofi rexH4Ka.
IIK-3.2. Yrrteer blr6nparr
uero4(u) pacvOtra npu
pa3pa6orKe Jra3epHbrx npra6opon
14 QLTCT eM, pa00q I,ITbIB aTb

napaMeTpr,r r{ x4paKrepr4crr4Kl4
o[Tr4rrecKofo y3IIa ntl3epHbIX
npu6opoo 14 cr,rctreM,

3Haer:
. OCHOBHbIE TI,IUbI I4 XAI

OI]TI'IqECKI4X CI4CTEM JIA3EI

3nexrporrHbrx upu6opon,
lexuoloruft;
. fipr,rHur4nbrr(oHcrpyr4l
orrT14Ko-3JleKTpO HHbrX [p1
3NEMEHTOB;

o 3JreMeHTrryro 6asy, nc
n3AeJrr,L[x na3epHoil rexHl
. MeroAbr pa60ru c na;
mrreparypoft u unQoprvrar
. rrpaBr4JraoQoprulermr
KoHcrpyKTopcnofi Aoxyl,rr

)aKTepr{cTr,rK14

)HbIX OIITI4KO-

o6opy4onaulu n

)oBaHrrrr JrtBepHErx
,r6opoe, lrx y3JroB 14

nolb3yeMyrc B

{KI4;

qHo-TexHIIqecKou

ryefr,;

ruepreNefi lr
)HTAIII4I,I:

Otq€rrr no
na6oparopurr
u pa6orau.

Kourportrtrrre
Bonpocbr K

la6oparopHrr
u pa6orau,

KoHrpomnrre
BOIIpOc[,r K

pefirr4Hr-
KOHTpOJTTO a
IIpoMexyTorrH



3JIeKTpOHH

rpH6opoB
cucTeM

bIX KoHCrpy14poBar

AeTaJII,r ri y3Jrbr ,

TEXHIIKI4, IIOA6I
3aAaHHbrM rrapa

xapaKrepr4cTr4Ki

6a:y lasepHux
cucTeM.
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fi opr'aupoqaHr.re MoAoBoro coqraBa [3ryqeHur, crreKTpaJrbHbx
4) Orirnvecxar HaKaqxal Cnoco6u cos4aHvq uHBepcuu B rrHbrx cpeAax, Unrzvecra4

HaKar{Ka, Czcreltlt onrr4qeqKofi Halca.rKra. Cxopocrs u r.rBHocrb orrrr4qecKofi saxaqxnl
3ne
oco6en 14 HeAocTaTxu. Ros6yNAeHlre flocpencrBoM pe3oHaHciroft uepe4aqr4 gHeprr{r,r, Vupyr
n ueynpy{ue coy,4apeHus. CelerrzBHbre cnoco6tr Haxa.rxr : r4arfvfl., Q orouos 6yxAeur4e l
3 bIV [yr{oK.

s)n
cnexrpalr]HF,Ie, [pocrpaHcrBeHHble 14 ,4p.: PacxoAt4Mocrb, nn:arrb, BoJrHbr. flonsrze 6nzNuefi

oHHbre napaNreTpr,r na3epoB.

PargQfl 3. Texnnrca pa3JlrrqHr,rx Br{AoB Jra3epoB.
1) Pexuru pa6oru Jra3epoB: Oco6enuocrr4 ocHoBHbrx pexr4Mo . PeNuu

Pelxuv MoAyJrrrrlr4rr 4o6portrocrlr pe3oHaropa. PeNrau cr4HX
o,qHoMoloBrrfi z oAno.ractorHlrfi pexr.rMbr reHepaunr{ nrnepa.

rrcarlIlrz MoA. MHoronaonoeH

2) KnaccuclkrKaIJnfl. Lr rI4IIbr na3epoB: Kraccv(przr<auux [o r:zny axrusuoft cpearr]
Knaccu$zxaur4fl no cnoco6y l{aKarrKr.r. KrraccrE$raxarlr4s no pex pa6oru. frannue 4clcrorancrnei
a HeAocTajrKI,I OCHOBHbIX TrrIrqB na3epoB.

3) faronue na3epbl: O6rr\ne oco6eHnocrzr 14Trrnlr la3oBbrx nafepon. )6ecue.reHr4e LrlrBepclrr4 q
fa3oBbIX 4a3epux, fasoerre JIa3epbI ua ueftrparbHbrx aroMax. holruue a3ephr. Jlasepu Ha napa4
MerannoB. MolexynxpHE,Ie ra3oBble JIa3epbI. Tpe6onaHr,ra r pa6oupMy BerrlecrBy MorrlHbrx ra3oBbr4
JIa3epoB

IIpoKarrK

na3epbr.

na3epbr: 06na3epbr: 06
IIon c elexrpoHnoft
roM yKrypax.
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t)
oco6eHH

8) r{
6eson

rrpo143BoA

flpnveue
9)A

I]poqecco
KOMIIJI

Pa:a
l)r
1)c
2) Vr

3)U
Pa
l)
z)

bI Ha cBoooAHbIX sneKTpoHax, peHTfer{oBcKue 4 raMMa - na3epbr: OcHosHHej
, npo6levtr r{ TeHAeHIIVn ptgB:.;rrnfl .

^ ^^^R^-_HcrpyKTI4BHbIe ooo6ennocru gJIeMeHToB Jra3epoB pa3nr4qubrx rr,r.rroB: Texuzrd
crlr npu pa6ore c nasepaMu. Tpe6onanu.e, HopMbr r{ npaBr,rJra 6egouacuocru np4
)TBe, MoHTalI(e, Iocrl4poBl(e u pa6ore c ra^sepaN,{rd u na3epHblMr4 vc.laHoBKaMr4lTBe, MoHTalI(e, Iocrl4poBl(e u pa6ore c na3epaMr4 u na3epHblMr4 yar,u"o"nu*rJ
ue Jra3epoB 14 TeHAoHTIIZU p&3BVTLrfl.

)MaTI43I4poBaHHLIe na3epHble KoMIIJIeKcbl: Amop4run y[paBJreHr4rr 14 rvro4enf
uu0opuaqploHHofo o6uena B gJIeMeHTax z ycrpoftctsdx rereroMMygr{Karlrzfi rasepusni
, Cracreiuu r4cKyccrBeHHoro I,tHTeJrJreKTa n nasepHof re[crur<e,

CogepNanue ra6oparopHbrx saHqrufi uo AilcqunJrrrHe
1. Ilpunqnilrr Adficreuq aa3epoB.

urExa 6egonacHocrlz npz pa6ore c na3epHbrMr4 KoMnJreKoaMr4.

r 2. CrpyxrypHafl cxeMa rra3epa.
ft crea na3epHoro 43nfreHr.rr.

3. Texuulca pa34urrHbrx BnAoB JrffiepoB.
eAoBaHr4e pa6oru B pexlrMe clrHxpoHlr3arlr4]z MoI.

bre, ilpocrpaHcrBeHHbre r4 Ap. PacxoArauocrb, AJrr4Ha
3. Texnurca par.n[vnbrx BrrAoB Jra3epoB.

CTYNEHTOts
5.1. f enyqufi xonrpoJrb ycneBaeMocrr,r

IlpunrepHrrfi uepeuenr BorrpocoB K
l) Cp{nnenue na3epa c Apyrr4MH r4croqHr4KaMr4 oHeprr4r4,

eAoB aHr.re cnofi crs olrr.rqecKux pe3oHaropoB,
eAoBaHr4e pa6oTbr na3epa B pexr4Me MoAyJrf,rlr{u 4o6poinocrr4 pe3oHaropa.

?\

4)
Te

)JreAoBaHr4 e xapaKTepr{crr4K r{3nyqeHr,rr IIonyIIpono4uurdBofo na3epa.
Horrofr4r{ecrue oco6esHocrrr CO2 - na3epa.
f:Nd na^:ep

r,rr{HocTb, Kof epeqTHocTb, Ha[paBJIeHHOCTb
lrecKr4e pe3oHaropu. llorepz lr3Jrf{eHnt

{eTpbr Lr xapar(Tepkr cTr{KH Jra3epHOfO

Pa:t
1)

2) 3n
Past
1) Oc

MOHOX

2)O
csoftcrsa,

3)
crreKTpan

P

2)r
3)r
4) rr

Co4epxlauue [pamTrrrrecKr.rx 3 a
1. IllpuHqunrr geftcrnnfl Jra3epoB.

)eAeneHr4e na3epa 4ax npu6opa. Cpa.eueHue
preTlzr{ecKr,Ie ypoBHI4 aTOMOB, LIOHOB 14 MOJIe

r 2. CrpynrypHas cxeMa Jra3epa.
oBFrbre ceoficrea rra3epHoro Lany.uenufl.
tTr{r{HocTb, KofeperlTHocTb, Ha[paBJIeHHOCTb

l) Kr n{zraqnx H Tr4nbr na3epoB. Pac.rer aKrrasHoft cpeAbr.
na3epbr. JIa:epu Ha flapax MeranJroB.

AoreJrbHbre na3ep6r. TpexyponHeBbre r{ rrerbrpex TBepAOTeJrbHr,re Jra3epbr.
rrpoB o4Hr{KoBbre na3epu. Jlasepu Ha roMocrpyKTypax rerepocrpyKrypax.

5) Ko crpyKTr{BHbre oco6ennocrn gJreMeHToB Jra3epoB pa3nr4qHbrx rr{iloB. Texsnra
6esorac Tr4 rrpu paooTe c na3epaMr.r.

s. OIIFHOTIHbTE CPEACTB A nJItI TEKyITIE|O KOHT
rrPoMEXyTOqHOfi nlrrncTAur4u tlo r,rTofAM oc

OJIfl YCTIEBAEMOCT'I{,
EHVrfl ,4I,I C UI4rrJII,r HhI
o.flTEJrbHOil pnso'rrr

2) C r.r B pa3Jur{Hbrx cpeAax.
3) Y cpeAe. KosS$uqueH'r norepb.
4)H
5) Pofr crroHTaHHoro r43nyrreHvs. B pa3Burr4rr reHepaur4lr.

rc J\bl



0.)

1)
,)\
L)

?)

4)
\l

6)
7) eHvrfl., Ilp9xoAslllero qepe3 MaTepHaJrbHyro

cpeAoft,

OJIIO J\b3
1)

a

o

a

a

o

ypoBHe;

o

rIVCny

a

OCHOBH

o

[epexoAa HacTa1vrrbHbrfi ypoBeHb 3aBr.rcrrT oT r4 HCT,IBHOCTZ naAaroqefi BoJrHbI:
nepexoAa Ha cra6r.rnbHbrfi )poBeHb 3a3r.rcr4T or 14 )Klr3Hr.r Ha Bo3dyxAeHHoM

o KBaHTOB CBeTa IrpI4 rrepexo.4ax x43 ocHoBrloro Ha 3HHbrfi ypoBeHb paBrxrerc4

3Hepn4fi BO36yXlteHHOrO r4

TOB, r{ClyrueHHbx E oopaTHbx nepexoAax;
3neKTpoMarHr4rlHoro rr3nr{eHr4r onpeAeJrJ{eTct

ypoBHefi crrcTeMbr;

r.I3nr{eHrr.rr paBHa rracroTe Bo3oy)r(Aarorqero rroToKa;

[aAaer ro (ba3e r,l HarrpaBJreHr{ro.

CJII4Tb OCHOBHITTE SJIEMCHTbI JIA3EPA:

KJraccrQr{Karlr4Fo na3epoB no rr4rry aKTr.rBHOft cpeAbr:
err,Te yrBeplr(AeHr4fl , xapaKTepHbr Anr pe)KzM a cBo6oAHpfi reHepa{[u :

nbaHbrkluMnynbcr{o-ilepr4oAr4rrecKr4fi pexr4M;

cocTaB r43nrreHr4.fl;

IOMOAOBI'Ifr COCTAB II3J]YqEHT4{:

r{ B p*oHaTope opTaroTc.f, Her43MeHHbMrZ;

brrr,rr4 Jrrr, nocn9AoBaTeJIbHO OTpaxaqcb oT Ka)KAOTO 3epKaJr pqloHaTop4 ocTaeTcs B
IIpeAenax rpar{HrreHHofi o6naqru.

6) HTE BbICKA3bIBAHI4E TIO TI,IIIAM |A3OBbIX NA3EDOB:

VIzn brr4 rrepexor{ ocyqecTBrureTcr{ Ha MexAy B030yXAeHHbrx MOneKyn

srfi nepexoA ocyulecrBlrlrerctt Ha Me)rqy y r,roHr,I3r4poBaHHbD( aTOMOB

Mr4 Heifrpalrurx aroMoB

a

2)

4)
a

o

a

o

o pe3,l{oe r43MeHeHue 4o6porHocrr4 pesoHarop
. MoHoxpoMarlrqHoe r43nfreHr4e;

8

I4M

o

nbHbrr4 rrepexo4 ocyrqecTBffeTcs Ha Mex(Ay

'eJrbHbrr4 Ilepexo4 ocyqecTBJrreTc.s Ha Me)r(Ay ypoB

VIzn

Hefi'rpanrHt,x MoneKyn



5.2.I p o M elKyToqH afl aTi'TecTarlufl rro r,rToraM ocB o eHr4t tIJIr,rHbr (srs arvren).

4o6porHocrb pe3oHaropa, pe3oH

Abr pe3oHaropa 14 zx o6ogua.re

eHHOCTT4 B rroJryrrpoBo.4Hr,rKax.

I xr4AKOCTHbrX Jra3epoB.

ronyqeHnt slux ceoftcrB or
KaK I4CTOIIHLIKa I{3IyqeHU.fl.

nasepoB, pa6orarou1nx rro 3-

I,ITIHbIX TIZIIOB.

Jr. Onmu.recxze nepexoAbr
nBHAfl. CpeAa V nrHBepcut

Jra3epoB, pa6oraroqrax tro 4-

cMeclr. CO2 - Jra3epbr c

VcnreHue cBera s peanrHofi

r.r ferepo0rpyKrypax,

eHHoM npu6opocrp oeHvru.

q

cooeHHocTr,I SJIeMeHTOB Jra3epOB

ypoBHu aToMoB, r,roHoB 14 Mc

BLIHyXIeHHoe LI3nltIOH[e. I

ocrrz pa6orrr rBep,4orenbHbrx

uu s CO2 na3epax, Cocran pi
.rHoft npor<a.rxoft ra3a.
fl vHBepcldr4 ts pa3nuqHbrx cpeA
cbrrqeHl4e yanneHvfr.,

Tr,r 14 Tr4rIbI ra3oBbrx na3epoB,
eptr. Jlasepbr Ha foMocrpyKryp[
oBbre na3epbr.

pa KaK npz6opa. Polr:rasepon n
oqHlrKaMr,r SHeprpIlI.



nJrr4He <Jla^:ppnar rexHr,rKa) BKJrrollaer e ce6s

flBlIs.ercfl. I43yqeHue KoI{cneKTa lexqnfi, per(oMe
pa0orbr.

OcHoilHrrnr I4croqHl,IKorra un(popua\prv Anfl, BbrrroJrHeHr{s caMocrosreruHofi pa6orst rBrflrorcq
cnpano'rufle noAcl4creMbl u o{tnquanrnrre cafirbr nporpaMrvrurix rraKerou, r43f{aeMbrx B paMKax
4ucqzulufrrr. B xo4e caMocrosremHoft pa6oru cryAeHTbr 4onN{rrr no3HaKoMrarbcf, c coAepxaHueM
coorBercrPyloqux pecypcoB, LlMerour,rM orHorneHr4e K paccMarpl.rBaeMbrM rra neKurflx BonpocaM, K
3aAaHHflM laboparopurx pa6or v K BorrpocaM Anfl caruo{rorrelrnofi pa6oru. llpu oroM
peKoMeHAyerc{ caMocTosreJlbHo rrpoaHanr43r.rpoBarb u qacrzqHo peanr,r3oBaTb nprrMepbl, AaHHbre B

clpaBor{Hhrx MaTepr.ranax.

Carvro proar eJrbnas. pa6ora 3aBeprlaer salLa.tu Bcex Apyr[x y.re6noro npoqecca r4 Moxer
ocyilIecrBfflTbcs, Ha JIeKIII,Iflx, ceMlrHapax, npaKTrrrrecKr,rx zaipxtuxx, la6oparopunx 3aHf,Tlrflx,
KOHCynb . Kar Sopnra opraHl{3alluu yue6Horo ilpoqecca c[uocroflTeJrbHarr pa6ora cryAeHToB
np eAcraB4ser co 6 o ft rleJreHarpaBneHHyro crrcreMarr{trecKyro ocrb rr0 npzo6pereHuro sHangfi,
o cyuecrBlqeMyro BHe ayAr4Topr{r4.

Konrponr BbIIIoJIHeHI4.s caMocroflremuofi pa6oru ocyurecrBn1ercfl. B xoAe BbrrroJrHer{r,r.rr I4 3arrlr,rrbr
la6onarodHux na6or rlo Al4clrulrJrtrHe, flprr BbrrronHeH]dr4 npaxrntrecKux 3araHuit, 3alllute r<ypconofi
pa6oru, u[ sxsaueHe.

Bogpocu Arq caMocroflTeJrbrrofi pa6or{r cryAeHToB

B rBepAoTenhHbrx rra3epax.
crr.re r4 rauv{ - na3epbr.

6) llp[ueueHlle JIa3epoB B MeAlrrlr{He. Cesgr rorJrorqarc(eftlnponr.rraroqefi cuoco6uocrn
6u or o ruu$cKr.rx rKaHefi or .ragrorbr r.r3 ryqeHr4r.

7) Vlcfopnn pa3BLrrufl. nalepnoft rexHzKrr.
8) BnEaHIae rapaMerpoB pe3oHaropa Ha 3Heprerr4rre cxuft u nrofronuft cocraB r,r3JrrreHlrf,.

1 ) Ocp6enHocrpr Jra3epnqfi rexnuKr4, t4Msroqefi 6rnonrre [pr.rl4eHeHrzr.r., \-rupuerrHUU r 14 Jr45epH{Jll l cxHrlKr4, I4MgK)tqeI4 obIToBbIe IIpIII\4eHeHI4t.
2) Jlafepusre rexHonofl4qecKhe onepaunrr. Cnssl rapaMerpoB na3epuofo H3JnyqeHr,rr vr

Ky
pa3Br4rrie
yMeHr4t

.4enaTb Ha

B
snauwft
IIpaKTI4rr

rrpr4M9H

Ky
TeopeTr4

1)

2)

BAfl. paooTa, flBns,fl,Qb BDI(HbIM SJIeMeHTOM OCBOeHI.Ifl Z3yr{aeMOfO Kypca, HMeeT ueJlb
IaBbIKoB r.rccneAoBarelrcxofi pa6orr,r, r4crroJrb3oBaurar npnyr{eHHblx Teoperrlqecrrax snaH1afi,
6orarr c HayqHbIMI,I nvreparypHblMrd u oneKTpoHHbrMr.r rausoprraaqr4oHHbrMr{ r{crorrHr4KaMr4,
JcHoBe vx anarur3a BbrBoAbr u o6o6ueuus.
tqr4 BbrrroJrHenkrr r(ypconofi pa6ortr BXoAr4T:

o Ar.rcrlr4rrnr4He <Jlarepuax rexHr4Ka); rr
KOIO MaTepvana; ocBoeHr4e npunqnnon pa6
, rroJlyqeHHbre 3HaH[,rf, Anfl perrreHr,r_s KoHKpeTH
Bafl. pa6ora Aonx{Ha npeAcraBJrrrb 3aKoH
)Kue r4 npaKTr4rrecKhe fipo6nenau us6panuofi r

t0



6) Papver y cnoBtrfl. ycrofi vznocrr4 rrerbrpex3epranbr{ofo pe3oH
7) Papver repMr4r{ecKr4x 4e$oprvraqvfi pe3oHaropa na3epa

AKTI,IBHbIM SNEMEHTOM.

xoeSSrzqrf eHroM orpaxeHr,r-r{ 3epKan.
l0)

reuepaqu4 rpr{ Henpepunuofi HaKaqKe,

l1)
reuepaqr,r4i npr.r Henpepunuoft HaKarrKe.

28) P acqer nprz3MegHoro KoMflpeccopa na3ep]lbrx r,rMn

6poruoclz.
o6porno$rz.
c arruluofi uo4ynrqneft 4o6porHocrrr,

oM pelKr4\4ax,

c naccznfiofi uo4ylrqlrefi 4o6porHocrr,r c

Bbrxo.qe nasQpa c axrzeuofi uoAyLsqneft

pe3oHaTopa,

bHofo pe3oHaTopa.

pa.

KpyrnbrM uunlrHApuqecKlrM

pe3oHaTopa c nepeMeHHbrM

ero B pexr{Me ceo6oAHofi

B pexprMe ceo6o4uofi

BoJrHbr nasepHpfi reHeparl?rfi o lroMorrlbro

opa cBeTa.

6. Kguroo6ecfierreHHocrb
H arr lreuo oa H ne n ureparyp br : a B'rop, Ha3BaH He, Bha H3aaH hr, l43aarsrbcrBo f o.q

A3AAHAA

KHI4TOOEECf]Et{E
FIHOCTb
Ha-nhqfie s

3neKTpoHHOM

rara.nore 3EC
OcuosHa.rr Jrr4reparypa

l. Ps6uen. [. h. Orz:axa rasepos: y.{e6soe roco6ue I 14.14. P.s6ues. -2-e us!, 2016 lrttps://www.iprbo
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