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C B O E HI4^fl ,IIUCUITIIJIIIHbI
HLIO MOTOIaMI4 CO3AaHIIfl OIITI4qOCKVX MaTl

onpeAeJrrroT rrocJreAyroqyro clleqr
o [naHa noArorqBKu 6arananpa nc

TexHoroffiu), rrpo(bra[ror (Jla3epHbre r4 Kr]a

eHr,I.rI orlTlrqecKr{x MaTepI{aJIOB;

B OITI{qecKrD( MaTepr{ aJIoB ;
a6orru orrrr{qecKux uarbpuaroB r,r trpr4Me]

EHVfl,i

xr4MLIqeCKI,rMV npgL,I3BO.qCTBaMV, Ha
bre TeopeTlrqecKr{q rroJromeHrd.rr Kypc

}IHbI B CTPYI{TYPE OTIOII
TexHoJIOIr4r{D OT4OCT4TCf, K llltorlr{tfl.

t43

q14ro

HarrpaBJreHr,rn

BbIE

Har.r6olee

trpr4Mepe

HAM I{ACTU.

bIMI,I

ofi y.racrur.lrauz o6pa-soBareJrbHbD( ornoruenuft .

3. TIJIAHIIPYEMbIE PE3YJIbTATbI OBYqEHfig NO A]I4CIIUI
aHr4pyeMbre pe3yJrbrarrr o6yueuur no AracrlurrJrnge, cootHeceHHrre c rrJraH

LI .IIOCTIIXEHI,I' nereuuufi
Ihaurpyevue pe3yJr6Tarbr o6yueHhr tro AxcrlrdnJ]HHe. B

TIIIIOBEIX CIICTEM.

[puooppB, y3JrOB r.r

TexHr{K4, Jra3epHbIX

IIK- l. 1, 3Haer npunqurrbr reHeparlr{r{
LtJryqeHur Jr€BepaMr4, sleuenrnyro 6as'y
narepHoft TexHI{Kr4, ocHoBlrbre rr{rlbr rr
xapaKTeprrcTr4Kr4 orrTurlecKr{x crIcTeM
na3eprr6rx omrrKo-3JrerTpoHHbrx upu6opoo u
o6opyAonauur, [prrHrlr.rrrbr KoHcrpyr.rpoBaHr4t
Jra3epHbIX o[TLrKo-3JreKTpoHHbIX npu6opon,
I4X y3JIOB I,I 3JreMeHTOB, OrraCHbIe u BpeAHbre
gKcilryarautroHHbre Qaxroprr, nx [peAeJrbHo-

Aorrycrr,rMbre ypoBHrr nosAeftcrsuq Ha

-rleJroBeKa, rexHr4Ky r4 oKpyKarculyro cpeAy
rrpr,r 3KcruD/aTarpll,r Jra3epHbrx. crrcTeM I{

IIK-1.2. Vueer onpeAenrrb napaMerpbr r,r

xapaKTepr,rcTr4Kl{ SJTeMeHTOB Jra3epHbrx
cllcreM rr rexHoJrornit \tx sap'aurrltx yclowrfi
r{ pexrrMoB sKclJryaTallr{r4, aHaJrr434pOBaTb

n:amro4eft cru4e na3epHoro r43[yrreHur c
MaTepr4€InaMr.I I,I cpeAaMlr, npI{MeIUrTb
uurlopvaqlroHHbre pecypcbr r{ TexHoJroruu,

+peAcraBrf,rr zuQopuaqruo n
cr{creMarl,r3r,rpoBaHHoM ru4e, pa6orat,c
fl afrHo:r€xHuqecrofi m.rreparypofi u
nnQoprr,laqrzefi.
IIK-1.3. BlaAeer HaBbrKaMrrr pa6oru co
cpeAcTBaMr{ KoMrrbrorepHoro npoeKrr{poBa
rrcrroJrb3yeMbrMr{ Ilptr KoHcrpyr..rpoBaHzlr y3noB
ra Oroxon Jra3epH6rx xorun"nerccir, HaBbrKaMr{
rrpoeKTr.rpoBaHr,ur rr,rloBlrx cucreM, npubopon,
y3JroB II AeraJrefi lasepuofi rexHurr4, Jra3epHbrx

HHbrx npllloopoB r{ cr{cTeM.

OCHOBHbIE TI4TIbI

u xapaKrepvcrlrKn
OTITI4qECKHX CI4CTEM

Jra3PpHbrx oIITI,Ixo-
noqoxonnux upr6opon
u o6opy4onaurur.
Vngem pa6orarr c
Ha)frHo-rexHraqercroI
nnQoprr,raqr,reft,

Bnddeem HaBblrraMr{

npqeKTr4poBaHr4J{

TII[9BbIX CI{CTeM,

npr46opon, y3n0u Lr

gerpnefi la:epuoft
TexHI,IKlI, na3epHbIX
onTFKO-3JreKTp O Hr{brx

npn$opon lr clrcreM

3cce,
cr,rryaqnroH

ffiIe 3aAaqn

IIK-2.l. 3uaer ouronrme o6naoru
nprrMeHeHr,rr lasepuofi TexHr{Kr{ r{ Jra3epHbrx
rexHororufi, cocraB I,I qpr4HUllrrbr

r4rr JriBepHbrx npuoopon pr

3nuem oflTr{lrecKr{e
MaTepr4aJrbr 14

Texrlonon{r{;
Vneem aHaJrLr3,trooBa'r'b
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KO

(noA
KOI

pMr{pyeMble

\,IneTeHLU4r.I

coAepxaHue
lnerentlltu)

fllaHupyeune pe3ynbrarbr o6yueuur no a"cffi
AOCTTT)I(eHH,t KoMneTeHq[t|

Flanvenonauu
e o(eHoqHoro

cpeI0TBaHH4nxarop Aocrfl )KeHurr KoMnereHLlHr,r
(xod, c odepcrcanue un durcamopa

Pesym'ra'rur o6yueuur no

rpe6oB
3aAaHr{

npoeKr
T}INOBb

rpffiotr
AeTaJre.

TEXHI4K

ONTI4KO

sneKTpl

npu6or

aHvfrLI
dsa
lrpoBaHI{e

IX CI'ICTEM,

IOB, Y3J]OB I,I

I rasepuofi
I,I, Jra3epHbIX

)HIIbIX

OB }I CHCTEM

clIcTeM, onTIfiIeCKIIe MaTep?IzuIbI tI
TEXHOIOTIII{.

tIK'-2.2. Vueer aHaJrr{3rrpoBarb,

Qoprraynuponarb r{ o6ocHoBrJBirrb
TexHI{qecKI{e rpe6oBaHr/u, npeAbrBJlf, eMbre K

paspa6arrmaeMbrM onrr{qecKr,rM y3JraM r4

gJreMeHTaM na3eprrbrx npu6opon u cucTeM,
o6ocuostrnarb npeAJlaraeMbre rexH[irecKr,re
perrreHr{r, npr.rMerurrb uHSopuaquourn,re
pecypcbr r{ TexHoJrorr{r{;
ITK-2. 3. Bna4eer HaBbrKaMu npoeKrr.rpoBaHr.rrr
Tr{rroBbrx cr4creM, npu6opon, y3JroB rr Aeraleft
larepnofi TexHlIKlI, JIffi epHEIx orITI,rKo-
sneKrpoHHbrx npn6opon u ct,rcreM;

TEXHI4!IECKI,IE

Tpe6oBaIIl4f,,

IIppAbtBIrIeMI'I13
paCpa6arHnaevuna
onTr4lecKr{M 'y3JIaM

SJIOMeHTaM Jra3epHbr

npF6op0B r.r ctr0reM;
Bn:adeem r{aBbrKaM

npoeKrvpoBar{zur
TI4NOBbIX CI{CTE}

npu6opon, y3noB

AeraJreft Jra3epHo
TexHr4KI{, ,Ila3epFnbr,

onTr,rKo-3Jre KTp 0HHbrx
nol,16ooon

ilK-3.I
paccqI1I

IIpoeKT
KOHcrp

TIINOBb

npn6op

AETIIJII1I

TEXHI,IK

OTITI4KO

3JreKTp(

npu6op

)noco6en
TIBATb,

lpoBarb r.r

'r{poBaTb

3 CI{CTEMbI,

'I, y3JIbI I,I

rasepnofi
t, JIa3epIfbIX

HHbIX

)B I{ CI4CTEM

IIK- 3. I . 3naer npunqr4nbr KOHcrpy rrpo-BaHLrfl,
Jr€t3opHbrx orrrlrKo-gJreKTpoHr{brx npra6opon,
rrx y3JIoB pI gJIeMeHToB, 3JIeMeHTrryIo 6eBy,
I4cnonb3yeMyro B lr3AeJrr{rx ;rasepuofi
TEXHI{KI{.

IIK-3 .2. Ynaeer nrr6rzparr rraero4(u) pacqera
npu pa:pa6orKe Jra3epr{brx npu6opon z
cr{cTeM, paccqr,rTbrBaTb [apaMeTpbr r{
xapaKTepr{cTt{Ktr orrTr4rrecKor.o y3Jra na3epHbrx
npu6opon u cucreM, KoHcrpyr.rpoBarb
TrrrroBbre AeraJII{ r{ y3Jrbr "uatepuoft TexHrrKr4,
no46nparr rro 3aAaHHbrM napaMerpaM rI
xapaKTepr,rcTr4KaM SJreMeHTnyrc 6a3y
na3eprrbrx npn6opon r{ cr4creM,
nK-3.3, BnaAeer npuKJraAHbrMr{ rporpaMMaMv
pacudra Jra3epHbrx orrrr.rKo-3JreKTpoHH6t.x
upr,t6opon, KoMrrbroTepHbIMlr TexHoJrorr,rf, Mr4
pacvOra 14 KoHcrpyr,rp oBaHufl JruBepHbrx
OITI4KO;3nOKTpoHHbrX np[6opOs ;

3nhem ocHoBHbre rr4nb
v xapaKTepr4cTr{Kr

OTITI,TTIECKI4X CI{CIIEN

na3eplrbD( o[Tr4KO
3ne,KrpoHHbrx npu6op<x
o6gpyAonauur r

re nolorzi
Vugem rrrr6uparr
MeTOAbr pac'{era flpr
parpa6orxe Jra3epHbr)
npu6opon Ir cr{creM;
Bnhdeem EraBbrKaMt

o6pa6orru pe3yJrbra-ror
paclreroB cBoficrr
O[TIlrtIeCKOrO CTeKJIa

3cce,
cr4Tyaur4oH

HbIe 3a,4aqr4

T
4. OEbItM I4 CTpyKTypA AI,ICqUIJII,IHI1;I

IOeMKOOT6 ArlCut4rrnvHbr coqraBJrser 4 3aqerHbrx eAr{HI,Iq,144'nca. ilo orlHofi
TeMa'r[.recKrr fi rrJrari
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r 1. Ilpoxolc,4eune
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I{AJIbI
1. llpoxoN4eHue o[r[qecKoro

)Hr,rrr qepe3 MaTepr{ilJrbr

5 l-4 4 4 8

'tl

2 Parqe
csoEr
Teua
cBoftc

r 2. Clpoenue n onrrtrtecKne
TBA CT'EKJIA

2. Crpoenue u o[TrrrqecKlre
BA CTEKJIA

5 5-6 z 2 8 z t2 )eiirunr-xourpolr-

Ilb 1
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3. Quzuxo-xun l4qecKile
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4 Par.(e.n 3. Ocuostr rexHoJrorrrn
Il3rolroBJreHrrq onrurrecmux .qeraneii
Terud 4. Bu4u onrr.rvecKlrx creKoJr c
oco6brvu cnofi crnanar.r

5 9-
t4

6 6 I l0
Prlfirznr-rourpolr,

Itft 2

5 Teu
6ecr

5. [Ipousro4crBo onrlrqecKoro
IETHOIO CTEKJIA

5 15-

l6
2 2 8

6 Ten.r

,IIETA

6. IlpousnoAcrBo orrrr{rrecKr,rx
efi

5 t7-
18

2 2 8 Pefirunr-xoHrporu
Nq3

Bcero ga 5 eMecrp: l8 18 I 63 3)rsardeH (27uac.)
Haru.rze s tr{curl rrJrr.rHe KII/KP
tr4roro no.u cuuruII{He 18 l8 I 63 3tKgarueH (27uac.)

Teru
Cog,

OIITI,IqECI

AByx cp
MaTepr.raJ

Pasl
Teprr

Co4r
CTEKJIA. 3

Temt
CTCKOJI.,

Colr
CTCKJIE.

ycTofirrr{r

Pasl
Temt

Crexla o

Onrra.recr

Teu:

6ecqnerunx crexon. 2.
otr)raHr4tecrr,re ctexla. 3.

Co4epxanrre JreKrlrrouHbrx rausrufi uo qfi cquururre
)r 1. Ilpoxo)r(AeHr.re orrrrrqecKoro u3ryqeHnfl qeper u{repualnr
1. llpoxoN4enr.ire orrr.rqecKof o r.BnyqeHr.rr qepe3 uarepilalu

p)KaHue reMbl:. LKnaccn(flrnar\krfl. ollTtr{LrecKr4x rr,rdrepuanon. 2. FacrrpocrpaHeHr4e
)ro H3nf{euLrflnpv [poxoxAeHl4u qepe3 BeIrIecTBo.3. pnruuecmrre {BJ]eHtrfr.Ha rpanuq'e,
4. 4. llon-rpusaqnx cBera rlprn orpaxeHr4r{ or Ar,rg+eKTpr.rKoB. 5. Pa.cce.f,gze cBera
uraz. 6. Jltorvruuv crlenrlr4 f, .

r.rr 2. Crpoenrae v orrrr,rqecnrre cnoficrna crenJra
2. Crpoeuvte rr orrrr.rqecnze csoftcrBa creKJra
plrmHHe reMbr: 1.. Xapax:repHbre oco6eHHoclu onrr4qecKoro creKJra. 2. 'Ie,opvt; crpoeHvffi
Tuurr r,r MapKr4 olrzqecKr,rx 6ecqnerH6rx creKoJr.
3, tDrasuKo-xlrMI4qecKlte xapaKTepl,IcrnKr4 a rexHolorrlqecKrle cgoftcrBa olrr,rqecKux

t'ItaHl{e reMbl: 1. MexauuqecKlre csofictsa. 2. Onpe4e4eHr4e ocla.TorrHr,rx uanpnN:eurzfi n
]' T'epuu'recrue h repMoorlTl4rlecKr{e xapaKTep[crt4Krz cre]Kna. 4. Xr4Nrzqecxa.[
)crb cleKJIa i-

Jr 3. ocuoebr rexHoJrorr{rr I{3roroBJleHrrfl orrrrrrrecKl{x qera.rrefi ' r

4. Bu1ryt onrr,rqecKrlx creKoJr c ocobrrnau cBoiicrBaMlr ir

Cogepxaru{e reMbr: 1. lloKasareJrrr KaqecrBa o[Tr,rqecKr,rx
TrlrqecKr4e rlBerHbre, creKJra c oco6rrnnu csofi:crsaN4ra. cdralnrr.
Ie KpLrcTaJrnbr Ir KepaMHKa

5. llpousnoAcrBo orrr4qecnoro 6ecunerHoro creKJra

'fuootl*u""'
TeMbr: 1. Cocran creKon, 2. llpuroroBJreHr4e ruuxrur. 3i. Bapr<a n nr-rpa6oma

CTCKJIA

ne reurr: 1. I43foTOEr.[eHI,rs gar,rrOsoii

:,
AeTaJIerz

Coqepxauue .na6op aropHr,rx s aHsrfifi rro Arrcuu[JrrrHe
2. Crpoenrre H orlTrrrrecK[e cnoEcrsa creKJra

Teu 2. Crpoenze r4 orrnrrecxue ceofrcrBa creKJra
JIa 3aHqrue 1. I4HcrpyKrax IIo TE. ognaxoM+eHne c ra6oparopHbrM r(:ypcoM

A}ICIII{UI B rr4ava 3aAaHLrs. Ha B'rnoJrHeuzel na6opalropHoro rrppKTr4 KyMur.
3aHqrue 2. BslnonseHrae rla6oparopHbrx pa6o[ Jrlb 1 <OrrpeAeJreHEe nJro:rHocrr4

fo cTerola pa3nI{qHbIMII MeltOAaMr4).

cnoft crn,a onrr4r.IecKr4x

Pas.q 2. Crpoeune rl orrrrrrrecKrre csoficrea creKJra

CTEKOJI

Jla6o
OIITIIqEC crercna>Jla6oparopnoe 3aHqrrre 4. 3au;ruta

Ten4 6.llpousnoAc,rBo
C

orrrlrqecKl,Ix Aeruurefi .

Brrparqrananr4e Kpr{crauon. 2.

rroe 3aHflTrae 3. BrmoJrHeHue ta6oparopHofi

JI

T 3. ousuro-xlrMr{qecKr.re xapaKTepr{crtzKLr lr rexHoJrofrurecKr4e
r .;.,

pa6orbr J',lb 2. <()npeAeJrelrrie rropoKoB
pa6ot. tr{roronr,rfi pefi:ruur-xo}rrponb

3HAHI,IPI AeHTOB.



nx 3iaHsrufi nb AncqurrJtrrrHe
qeHl{q qepe3 MaTepHaJrr,I
I,I.rr qepe3 MaTepr{anbr I

Tr4BErOMy MeTOAy.

QzqraeHra reunpnponoAFrocrr4 orerera no MeroAy

A C'TEKJIA

EKJTA

lr no MeroAy IIIapua - funrepa.
A CTEKJIA

LrKu Lr rexHoJroruqecKl,Ie ceofrotaa orrrtaqecKr4x

ofkrqecKr4x rrapaMeTpax r4t pacrTeTil( ..CICrr(HbIX,,

Parapl 3. ocnonu rexHoJrorurr rr3roroBJreHrr f, orrrrrrrecKu* aera.neft
Teu{ 4. Ba4rr olrrr4rrecKprx creKoJr c oco6rnara cnoiicrnaura
rrpaicrurca 5. Mero,q oxoruua u Angprcxunofi 4rur pacqera Bg3Kocrrr ruiuroulenoqlrbrx c,reKoJr.
Ilpaicrurca 6. Mero4 Masypzna Anr pacqora Br 3Kocru creKoJr.
IIpa 7. Pac.rer csoftcrn creKoJr rro MeroAy AnneHa.
P 3. Ocnonu rexHoJrorrru lr3roroB;teHIls orrrrrqecKrrx leralefi
Te 5. llpoz:noAcrBo olruqecKoro 6ect;nerHoro creKJra
flpa 8. flpunqur' aryvrrvrBuoro Mero4a pacqera csoficrb creKoJr

(lrero4 saNaeqeHprq).

Teu
IIpa

f,.

IIPO
nyq

5.1.

uo fetrrofiy - Touacy.

3. ocnonu rexHoJrorl,u rt3roroBJreHl{fl orrrrrrrecKrrx Aera.nefi
6. IlpnzsnoAcrBo orrrr.rqecKr,rx Aeralefi .

urca 9. Bapxa creKJIa, BapoqHble nenrr4.

IIEHOIIHbIE CPEACTBA TJTfl TEKYIIIEIO KOHTP OJIfl ]YCTI EBA EMO CT[I,
HOI,I ATTECTATTMII IIO I,ITO|AM OCBOEHI{fl NUC]U]AIJIIIHbI

BHO-METOAI4IIECKOT] OEECIIEqEH}IE CAMOCTOfl T]OJIbHofi p,q.scITH
CTYNEHTOB

enyqnfi KoHTpoJrb ycrreBaeMocrrr
Boupocu pefirunr-rcoHTpors I

1. M oopa3oM orlpeAenf,Ior cneKTpanbllble rz uHTerp€rnbnbrg os(f(frzqaeHrbr rrlloryc4AHr4t
OIITI,IqECK Lr cBeToTexHr4rIecKr,IX MaT,ep[aJroB,

2.9 raKoe yron Bpncrepa?
3.K i u3MelII'ITct yron Bprocrcpa AJIfl creKJIa, ecilLr BMecro xfacuoro cBera nJracrlrHKy

cuuuit?
4. Kal r43Mer{r4Tcr cre[eHb [oJrrpra3au]l4 rlpeJloMneHHoro cBerta, ecJrrr Btvrecro onuofi rrJlarlrr4Hbl

cBeT npo qepe3 cTorry r.r3 Tpex nnacruu?

nanelJun af Hr,ITHOrO I43nyqerll{r.
9. orrpeAeneHue roe(p$urlr4eHToB orpaxeHr,rr, toruorqeHr{r r4 nporr}/cKaHr4q.
10. B Tare qero [orBJrrercr npelouleuHafl.vr orpaN€nnaa nonna?
11. 9fu BbBtsaHo paccesntre cnera?
t2.B cMbrcJr 3aKoHa Paue.s? ['Ae urr BcrperraeMor c efo npoxnnenzxura?



13.

t4.
15.

16.

t7.

19.
20.
2r.
22.

qero 3aBr4ctrT xapaKTep oTpDr(eHHOro cBeTa?
MeHteTcfl KapTI4Ha pA99eflHns. cBeTa c yBeilr,rqeH[eM pa3Mepa paocer{Eilrcqux qacTr4rl?
BeAr{Te KJraccr,r(br,rKarlurc orTr{qecrcr4x MaTepr,raJroB no c oeHar0,

pefiTuHr-KoHTpoJrfl J{b 2
18. wflHvre Harlpf,xeHl,Ift na onrraqecKl4e xapaKTepr,rcrr,rKr4lerzurefi rd KarlecrEto ortr,I.{eoxofi

CI4CTEMbI IIEJIOM.

rpMyJIa uo roropoE Bbrtll{cJlf,erct ocHoBHofilcos(f$Lrquenr Aracne\rctru (uar:lo A66e).
accraSvxaqur 6ecqneruoro HsopraHr4qecKoro creKJra nb cocrany.

I{Te O CHOBHbIe napaMeTpbr 3 JreKTpoMarHHTHOrO r,r3n} {eHr.t r .

lporcxoAlrr c JryqaMr,r cBera Ha rpanurle pa3Aena 4nyl< cpe4?
Brrre ocHoBnrre cnoficrBa orrrr.IqecKoro creKJra.

KIre MapK[ 6ecqnernoro orlTuqecKoro creKJra rrplrMeHrlot Ing r{3.roroBJreHut
OIIT ux aeraneft?

Bon peftrnnr-roHrpo.nr J\b 3
23.
24.
25.
26.
27.
28.
{t
Bon
l. fI

I4Te CblpbeBble MaTepHaUIbI, I{CIIOJrb3}rely51g Anr BapKId CTeK,IIa.
lrAbr creKnoBapeHHbrx ueqefr .

rrbl TexHoJlof[qecKofo npoqecca BapKr,r.

Aepll€Hr,re 9Ta[oB BapKI4 O[Tr4qecKolo cTeKJra,
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