
MuuucrepcrBo HayKIr I{ Bblcruero o6pasonaHurr Poccuft cnoii d)eAepaquu
GreAepamsoe rocyAapcrBeHFroe 6ro4xcerHoe o6pa:onareJrbn oe yrqper(AeHre

Bbrctrrero o6pa:onaHrar
<B.uagunrupcrcuii rocyAapcreeHHrdi yHr,rBepcurer

rrMeIrH ArerccanApa lpuropbeBlrqa u Hurco.nan ftrluropreBrrrra (lro;re'ronux>>
(B"rrIV)

PAF OrIA.fl IIPOIPAMMA AI,ICqUITJITTHbI
MI,IKPO OIITI,IKA I,I O OT OE I4KA

(HailMeHoeauue AHcqun.luHr,r)

Hanpauenue rloAforoexz: 12.03.05 Jlarepnaq rexHuKa rr Jra3,epHr,re rexHoJrorurr

llpo $unnlnporpaMMa [oA]roroBKu : Jlar epnble r{ KBaHToBbre rexHoJror't4 rr

Vponenr Bbrc[rero o 6pas on an us.: 6 arcat:t B prr ar

@oolra o6vqonng: orrHaq

Celrecrp
TpyAoerr,txocrr

sau. e4,/ uac,
JIexqnu,

qac.

llparurv.
3AHl{TUfl,

qac.

JIa6opar.
pa6oru,

qac.

CPC,
qac,

Oopn,ta rpoMex'
aTTecTaur

(sr:alren/:auer,
oueHK0fr

ro.ituofr
1

aiteT c

8 3/108 27 9 18 18 3rcaMeH ( 0,

14roro 3/108 27 9 18 18 ercsaueu ( 6)

Brm'auwmp 2019



1. rlEnrr ocBoEHvrtr Avrc.\ktrrJrr4rrbr

Iferrnnu ocBoeHl4s AI{oIIHnJILIHu <Munpoorlrl4Ka I{ S,cronnKa) .tBr,.f,ercr: tpoprtuF,onanne
sva:r'uit n o6racru 6asoBHx npr,rHur4rroB (fynxquonupoBaHr4rr r4 Korrc'py[poBaHr4r orrriauercxux

oJreMeHToB r+ ycrpoftcrB, peanrz3yeMbrx rra MaKpoypoBHe.

3 a4a'm Ir4 crlr4nnr..r H 6r :

. [oryqerrrae 3HaHrrft o nocneAHr4x Aocrr4xeHrarx B o6.nacru MrrKporcrrrru:r4 r.r tfdronnrcli,

QoprvrraponaHr..re y cryAeHToB HayrrHoro MbruureHr.ns rr coBpeMesuoii ecrecrneuuoirayuHoft
KapTI{HI,r Mr,Ipa;

o u3yqeHr4e ocHoBHrrx e0$erroB, rrpoqeccoB rr xsnenufi," onpeAenrrForq:ax (lyrmquoHr,rpoBaFrr4e

3JreMeHToB u ycrpoftcrB Ha Mr..rKpoypoBHe B o
o u3r{eHlle MeroAoB aHanr43a u pacqera SJIeMe

. o3HaKOMJreHr,re cry.4eHToB c conpeuennofi
HaqaJrbHbrx HaBbrKoB npoBeAeHr4fl gKcrrepr,rM

Quszuecxux snreHuii I,I orleHKrr rrorpelIlHocrefi u:ruepenv fi .

2. MECTO AI,ICqUTIJII,IHbI B CTPyKTyPE OII{flr BO
,{ucqunruna <Murpoorrrr{Ka u Soronzxa)) orHocrarcx x 6roxy 81, rc .tacrv, $opr,r{pyerraofi

yrracrHr4KaMz o6pasonareJrbHbrx ourourenufi - Arrcrlr4rrnr.rHe no nrr6opy. Horvrep n yve6uol't rulaHe
81.B.nB.04.02.

flpepexeusr{Tbr ,4rrcrlunJrr,rHbr - Anfl u3ytreHus A}rcrlr4nrJrr{Hbr cryAer{Tbr AoJr)KHbr d6nalam
3HaHr4sMr{, yMeHr,rqMr,r r,r HaBbIKaMra, npuo6peTeHHbIM[I flpa l43yrreHzr4 TiaKr4x lluc]lullnfiH, I{aK:

Cucrenrr aBToMarr43r.rponaHHoro [poeKTr{poBaHr{s B orrrr.rxe,, Jlasepnsre 'fexHoJroluz, Jlfrepuue
r43MepeHr,rr.

3. IIJIAHIIPYBMbIE PE3YJIbTATbI OBYIIEIHI.Ifl,IIAN]NCUHTIJIIIHT|;
lhauupyenue pe3ynbritrbr o6y.renu:r [o Alrcrlr4rrJr]r,rHe, coorHec,er{Hr,1e c rJraH

oe3vnbraraMu ocBoeHr,rJr lf, IIOII
bIM14

Koa Sopur4yeMbrx
rouuereuuail

Vponeru ocBoeHr,rl
KOMTIETEHUI,II4

fllauupyeltrle pe3'fJlbrarrr o6)2.{eHlu [o r,rcqlInJI tIH

xaparoeprcylorllre 3r?rrr,r,fopnuponaurrfl KoMrrereHuufi (uo
OCBCTeHI'lt KOMIIe,TeH U.U h)

e

Ka3areJrv't

I 2

IIK-I
Cnoco6eu
aHilJIrr3rrpoBaTb

3aAaqr4 IIo
rrpoeKTrrpoBaHrdro

TI4TIOBbIX CI{CTeM,

npu6opon, y3noB u
Aerarefi lasepuofi
TeXHI,IKI,I, JraSepHbIX

o IITIIKO-3Jre KTp O HIIbIX

npu6opoe u crroreM

r{acrnquo

ilnau: ilpr{Hrlr4nbr feHepaur4r4 u3ryrrgHr4;r Jra3epaMn; 3Jre

6azy lasepuofi TexHr4Krl; ocHoBHbre 'fLrrrbr {4 xapaxT
OIITINIICCKIIX CI{CTEM JIA]EPHbIX OIIT'I,IKO-SUIEKTPOHHbIX T],PI

o6opyAonauux; [pr4Hrlr.rff,r KoHcrpynpo]rilFrr{q .[a:repH];rx
SneKTpoHHbrx npn6opon, rlx y3Jror] 14 3.[eMeH'roB] on?rcHbr€; rr

3Kcnnyararlr4oHHIIe r[arrc,prr, rx rrpreAe,rrbHo-ACrnyc'rrrMbrc

BosAeilcrsuq Ha qeJroBexil, TexHr,rKy x oKpy)Karorqyrc ctr

3KclnyaraIII4LI JriBepHbrx crrcreM lr rexHoJrorrlfi; rr,relo4lr I

r{a}4rHo-rexuuqecrofi rnleparypofi u unQopmaquefi .

Ytlreru: olpeAeJr{T'b napaMerpbr r4 xapaKTepi{c'lr4xr{ 3

Jra3gpHbrx cr4creM r{ TexrroJrorrrE ,4rn ragarruux yclonnfl u
3Kcnnyararlrllr; auuru3rrpoBarL, n3aul,roAeftr;rsue J
yt3ryqeHvt c Marepr4anaMr4 r4 cpeAaMrd; npaMer{rl; HuQopuz
pecypcbr rr rexHoJrornh; [peAcraril.qrr uHQopura
()IIcreMarI43[poBaHHoM Br[Ae; pa6oraru c Hayqrro-Tex
rvreparypofi n uuQoplrauueft .

B.laAers: HaBblKaMrl pa6orur co cpe;AcrBaMu KoMr.lbl

[poeKTr,lpoBaHr4.f , r4crroJlr,3yroqrrMfl c,I ]rrpr4 r(oHcrpyrrpoBarr[Il
broxos Jla3epHr,rx KoMnnericoB; HaBbrKaMrr rrpoeKTrrpo BaHn{t

oI,IcreM, upn6opon, y3JroB r4 Aeralefi lasepnoft TexH]rKr{,

o[TI4Ko-gJreKTpoHHbrx npneiopon 14 cr{c]'eM,

IlIeHTIlyrc

lpr,10Tr4x14

:6opon ra

o[TIlt(O-
BpeAHbre

ypoBHI4

reAy fipu
ra6orlr c

IEMEHTOB

pexLrMoB
:a3eplroro

tlt4 0HHbte

r_(I,Irc B

-tAqeCXOfi

oTepHofo
r y3rroB r4

!f lrfroBbrx
la3epHbrx

IIK-3
Cloco6en
paccqlITbIBaTb,

IIpOeKTrlpOBaTb

KOHCTpyr4poBarb

TUnOBr,re

IIacrnquo

llnaru; ocHoBHbre rr4rrr,r Lr xapaKTepr.{c'rlrKr{ orrrr,Frecfir,n

JIa3epHLIX orrrlrKo-3Jrex:'rpoHHbrx upr6opon, o6opyaor
'rexHorornil; nplrHulrru,r KoHcrpyr,rl]oBar{rrf, Jra3epHbrx

3JIeKTpoHHblx upn6opon, rx y3JroB r{ 3Jrerv{eHToB; SJreMeri{TE

x{c[oJlb3yeMyro B r43AeJrr4r.x la:epnoii rexHrrxr{; MeloAbr ]

raa){Ho-rexu[.recKofi ua'reparypofi u uuQoplrzrqneia;
rr $oprr.rneuux .repreNefi r{ r(oHcrpyKTopcxorfi Ao KyMeH Taur{t4 ;

: cncTeM
aHun u

onTI,tKo-

yro 6asy,
ra6orrr c

npaBr.rna



I z 5

cI,ICTeMbr, [pu6opbl,
y3Jrbr v \eTuru
Jra3epHoff TexHlrKr{,
na3epHbrx oIITI{KO-

3JreKTpOr{Hbrx

lpr46opoB rr cLrcTeM

l]plldopoB r.{ cr4creM; paccqr.{rbrBarb rapaMerpbr r,r xapaKrFpLtorvKu
O[rr4qecKoro y3Jra Jra3epHbrx [pr46opoB r,l cr4cre]u; paccq BATb, 14

rlbro[paTb nont AorrycKoB lra KoHcTpyKTItB Hbre 3JreMeHTbl I4qECKI,IX

l\ere'Jilei4 14 y3Jrbr KpelJrr3Hr4.rr; pa3paoarbrBarb KoHcrpy

AOKyMeHraUr{O; KoHCrpyr{poBarb rr,rlrroBbre Aeranr4 lr y3Jrbr

TeXHI4KI4; [OA6r4parr, rro 3ZrAaHHbrM rrapaMerpaM u xapax

sJIeMeHrHyro 6ny nmepHbrx rrpu6opou u cL4creM;

unQopuaryroHnue pecyFrcbr rr rexHc'Jroruru; aHaJr14qr,rpoBarb,

rrpeAcraBnf,rr ra oQopulrrb pe3yJrbrillbr rrpoeKrHo-KoHcrlpy

AerreJrbHocrr4 npu paspa6orxe Jra3epHr,rx npn6opor, c

rexnolornfi.
B.naAerr: [pr.rKJraAr{brMr{ rrporpaMMavrn pracudra Jra3epHbrx orrrr.{xo-

SJreKTpoHHbrx npu6opon ; r(oMnbrorep nbrMr,r rexHo.[of r4 f, r\4lr

KoHcrpyrzpoBaHr4-rr Jra3epHbrx orrrr{Ko-gJTerrponuux ryllt6o

CTUKAM

IIK-4
Cnoco6es rlpoBoArlrb
HayqHo-
r4ccJIeAoBaTeJILOKIIe I,I

OTIbITHO-

KoHcrpyKropcKrre
paspa6orxra ro
oTAeJrbHbrM pa3AeJraM

TeMbr s o6racru
JriBepHbrx Lr

KBAHTOBbIX

rexHoloruff

r:lacrll.{Ho

a [.[etHI,IrroBaHI,Ig Ll

eroAbr [poBeAeHr4.rr 3K

o6pa6orxz uHQopnr
JIeHZjrt I]e]lcoHanoM;

ocHoBbI Jra3epHbrx rr KBaHToBbrx rexuo.norHfi, CKAE V
HB'Yt111O-oplaH[3aur4oHHbre a0rreKTbr ocyuecrBneHrilr

4. OBbEM I,r CTPyKTypA Ar4tCUr4rrJItIFltbI
Tpy4oerr,mocrb Ar.rcl,r4nJrrrHbr cocranJurer 3 3arrerHr,x eAr,rHr.ru, __ 108__ qacoB

O6rorr,t
yqe6lrcfi
pa6o'nt't,

rrp.r4MeHeHr4eM

r4HTepaK'flrr]lHbr

X METCUIOB

(nwca>,, I %o)

Haurueuonanue re u uJ utu
p a:geroo/relr AlrcltruruIlrHbr

Bu4u yre6uofi
pa6orrr, BKJrroqat

caMocTor{TeJrbHyrc

pa6ory cryAeHroB
u rpyAoemxocl't (l

F

o
0)

(-)
()

F

t-

F.

\a
N

(.)

H

h
G

\o
(C

Bsauuo4efic'rnr.re
SJIeKTpOIvrarHr4THOIO I43JIyIeHI4f, C

BEIUECTBOM

2/40%



z J 4 5 6 7 8

_;----
0

2
TnepAoremnrre ncroqHrlKn tr
[p I,IeMHT4KII I,I3JIyqe H14f,

8 2-3 4 z 4 4 u4a% F'efrusr' KOHTpOnb

rl

3 Onrnqecxue BonHoBoAbI 8 4-5 5 z 4 A st4s%
Pefirrn KOErrpoJrb

2Z

4
(Doroum;re Kpr4crannbr u
rororpadzx 8 6-7 8 z 4 4 4/29%

P'efirunr
l

KOr{TpOJrb

5
OnrIl.{ecr:He Mr,rKpoSJreMeHTbr Lr

vcrDoficrna
8 8-9 8 2 4 4 4t29%

Bcero ga _8_ceuecrp: 8 9 27 9 18 18 t9l3:i,% 3r:ralr lu, ll6u,

Harn,{r{e B ancrlr4rur.lre KfI/KP HET

llroro rro AlrcuarrJrr.lHe 8 9
,,1

9 18 18 19l3:it' Smeav u, 36,r.

Cogepxauue I
PasAer 1. BsauNao,tleficrBr{e on

Teua 1 .I4znyuenue r4 BerrlecrE
Co4ep:ucaurre reMbr. I(saHronr

I'I3n) {eHI4eM.

PasAe.rr 2. 'Ieep4oreJrbHbre ucl
Tervra I . Irlcroqnur<Lr rr3JryqeHr.r

Co4ep:xauue reMbr. I4croqnzr
Terrra 2. Tnep4oreribHbre npfier
Co4ep:xanue reMbr:. Ourn.recx

Oorope:zcropbr, Qoro4uogu, Soror
MI4KpOKaHaJII,FIbIe rrJraCTZHbI.

Par4e"r 3. Ouru.recKr,re BoJrHor

Teua 1. . O6rervrHbre r{ rrJraHap

Co4epNauue reMbr. Ocuosutre
T etra 2. BonnonoA trbre crpyKT'
Cogeplrcauue reMbr. OcuosHrre
Pa:Ael 4. @oroun:bre Kprrcran.
Tevra 1. OoroHuug Lr [oJr-f,pr{T
Co4eprrauue reMbr. Crpyrrypi
T ev.a 2. Croco6u lonorpa(brzq
Co4epxanue reM.br. O6rerr,tr

ronorpa(fuu" I-olorparurvlulre u p;u.

uHrepQepoMerprzr, ronorlpa(br4qecKat
PagAefl 5. OnrrreeKr.re Mr4Kpor

Teua 1. OcHosHrre KoMrroHeHT

Co4eplxauve reMbr. 3leuenrtr
Terra 2. MurpoomoMexaHr4rre(
Co4eplranue reMbr" Munpoour

Co4elpxanue rl
PasAe.n 1. BsauNao.neficrsue srrt

Teua 1 .I4zttyueuue) 14 BenlecrB
C o4eprxcauu e ga:r'sliufr' Pac.rer
PasAer 2, Tnep,uoreJrbHbre r4cr(

Teua 1. lZlcroqHurr4 vsrry.ueHmt

C o4eprranz e zasstufi.. Pac.rer
Pasaer 3. Onru.{ecKlre BoJrHoB,

T etyra 2. lBoruroeoAlrbre crpyKT)
Co4epxranu e saust'ufi' Irlsyren

COE,III4HI,ITCJIbI{OIO CTbIKA.

PagAer 4. (DoroHnbre Kpr.rcrann

gKrlr.roHHbrx s auqrufi rro AncqrrnrJrrrHe

9K rpoMa|Hr.rTHofo I,I3rwr3Hr4s c BetqecTBoM.
iO.

ry pasuepuue e$$er<ru. Cloco6lbr ynpaBnenzq ortrl

'9rrHuKt4 r4 npr.reMHI4IcI rz3,[r{eHr4s.
f,.

{ nexorepeHTHoro H3JrfleHr4r. Tnep4cr:enbHbre Jrentltr

,4IILIKU rr3nrreHr4s.

{e pesonaroprr, 4o6por}rocrb. MoArr Jra3epHoro pe3(

:paHrucropu, QoroyuHo)nrirreJrr.r" f[3Cl nunefirra u v

roAbr.

bI.

AMMbI.

AMME,I.

rlbr r4 ronorpa$ux.
qHHbre Kpr4cTannbr.

ti Ocuonuue Kpr4repr{u. /luarpanalurr.
ocrofi 3anvcvr.

itrn rororpa$ux u $orovync:rBlrleJrbllbre Ma.Tepra

:(fprarquonnrre orrrr4rrecKkre oJreMeHr;r. fononpaQ
p auaru, oIITr.rKo -roJrorpa$ u.recrzLr o 6pr a6orra uH dl o

)lrreMeHTbr n ycrpoftcrna.
'bl l[IHTerpanr,Ho - o tITI,IqecKI,rx cxeM.
u 6noxz gJreMeHToB. llpunqrauu,4eitclnur.

)Klite cxeMbl
'izqecxue sJreMeHTbr n ux (fryHxquoHan,

raKTr.rqecKrrx 3 aHfl Tr.rfi no Ar,rcquilJrrrHe
)FTpOMarHr{THOTO r{3nyqeHHr C Benlecil]oM"
o.

rf or{ueHTparlr4rr rracTr4 rI K,onno 14 AHO r'o p srcTBop a.

)Eru,rKr,r r4 [pLreMHr4Kr4 rz3.]rr{eHrrr.
Tt

qapaMeTpoB orrTtrrrecKrl x cxeM.

]AbI.
rpu n o6reMHbrx o6pasqax.

4e rexnolof[u cBapKrr or].rTr,rqecKux BCUroKoH. Pac.rer

rr u rororpa|ux.

qECKIIM

,"t-*.
nrubr,

rbr A.rr.rr

:rrecKa.[

Marlrir4.

IIoTepb



T etvra',l. C noco 6rr ronorpa(f uupcnofi sanvcv 
"

----- r--'r-- -f

Co4eprraune saHs'rrft. O6sop ( no c o 6on r,r MeroAoB rorrorpa$ n.re rlxo ii 3ar7u; cu,

Co4eplcauue [paKTurr ecrcuxl i&6 opa.TopHbx zartsrufi .
rrpo rp aMMe Zl,emax. Ourulal,ts arl[r onrru qecKrix cxeM.

Pas4el 3. Onruqecrue eoruoubarr.

Pa3aer 5. OnrnqecKr.re MH MeHrEr l,r ycrpoftcrna.
T etvra 11. Muxp o on'roMexaHr4 K][IE CXEMbI.

Co4epx<auue gaH.fl 'rraft . napaMeTpoB na3epr{brx Ar{oAoB Ha ocHoB€)

CoAepxasue.n paropHbrx saHsruft rro ArrcqrilflJrrrue
Pas4el 1. BsarNrolleficrene KTp OMarHr{THOf O r.r3 JrrteHlrfl c B ent(ec,rBor\,{.

Terraa J.. Irlslyveuue rr Be

Co4epxrauue saHsu,rfi. KoJrnor.rAr{brx pac'rBopoB, l(c)tr
HaHorracrr.rqav u Slaropo,4Hbrx

PagIen 2. TneploleJrbHbre Ll qHUKI.lU TIPI4 EMHI{KI4 I4:II VIIEHN.g,

Terr,ra I. Zcro.rHnxu I,Igry.reHlzi.

Iloclpoenue: OI'IIUF{OCKI4l{

HCIICII

BAI{HbIX

ylorcfl
0 npl{1\4 I4CM

HUn C

qect{ue

eHufl.
'eua 2.

bru
qecKue

IIJII,IHbI

@oprr,rzlronarure

VIzyu<tuue TEXHOTOT.AIl cBapKrz

5. OEPA3OBAT'EJIbHbIE TEXHOJIOI'I4I4:
B rpenoAaBaHlnz gncquuriuurr <<Murcpoonmurca u QomoLtiuKa>>

pasnoo6pasnr,re o6pa:onareJrbHbre rpxnolorzu KaK TpaAr4rlraoHHbre, TaK u
aKTr,rBHbx r.r rz HTep aKTr,rBHbrx MeroAoB o 6yreHnx.

ArrlrsH.sre u r.rHTepaKTr{BHbre M,er:o4r,r o 6yveuur :

I'IumeparcmugHan rreKqun (PasQen I. Bsauuodeilcmaue ereKmpo.MazHumHozo
6eul€ct7t6oM. ileua I. X,Isnyveuue !, seu4ecm6o, Pasden 2. TeepDomeutL,Hbte ,ucmoLt uKu u
npuetvtHuKu l/BnyqeHun. Teua l. Irlclnc,quurcu u3ryueHun. Te.ua 2. T'eepdctrnenbHwe np tluKu
u3ryqeHun. Pasden 3. OnmuqecKue qotmoeodut. Teua L Otireuuue ut ruroHapHbte q.ecKue

eonucteodut. 
"leua 

2. Boruoeoduute QmpyKlnypbt s o6aeuuut.r o6pasqax. Pasden 4. cDo HbIE
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IIpOXoXAeH['Ie cBeTa qepe3 nofJlolqtrK)qlIe cpeAbl.
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