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1. UEJrlr O CBOEHkT fl 4urcJ[r4fr"|Iurrhr
L{errxnrra ocBoeHras ,qI{qIII4nnI,IrtrbI Ocnosrr coBpeMeHHbrx 'lexnonorufi trpotar3]lonr)TBa

la:epuofi T9XHVKI{ tBJlrlerct dsHarorvrreHue cryAeHTa c pa3Br.rrr4erd la":epnoft Texr{oJror,r4r{ r.r

TeXHLIKLI, rto3HaKoMlrrb cr npklH4rrnahrkr ycrpofrcrqa JrzBepHbrx ycraHoBoK, oco6eunocrbro rex krJrrr

HHbx na3epHbrx re)GoJlofEqecKr4x fipoqeccoB ueo6xo4lrruux p.nfl (popuuponaLnux
IzccJle.qoBareJlbcKofo ulnlnen{lr u (poprr.rr.rpoBalprfl. orpa6orxu HaEibrKoB, Heo6xogzuLx rnt
Bblrro JrHeHI4f, r,rccJleAoB alerbcKr.lx u lp€tKT'r4r{ecxux p a6or.

2, MECTq A[Cut4rrJrrrrrbl B cTpyKTypE ollon Bo
[aunas AIrcuI4rInI.rHa orHocl4Tc.rr r 6asonoir,racrn OlIOil. Kypc <OcHoBbi coBpeMen.rrbrx

TexHoJlorufi npousnoAcrBa rasepuofi TexHHKt4)) lazupyercn Ha pauee noryqeHHbx :]Han:rrflx
cryAeHToB, npuo6pereHHblx n rtypcax <I,Icropur r4 MeroAonofr,rfl rra3elpHoft rexnnKr4 r.r Jra3epHbrx
TexHoJlorufi>, <OnroSJIerKTpoHn{xa>; <Mer()Itbr r,r cpeAcrBa lr31yrg,peHufi rrapaMerpoB na3iepEroro
I43rfreHvs>>, <Ocuoet.r rconcrpyfzpoBaHzs Jra3epHbrx rexHoJrofr4rrecKr,rx KoMnJreKcon), <<rf,ygt,rr",
rasepnoft rroJryrrpoBo4uraxonofi HaKaqKr4).

pe3

3. IIJIAHI4PYEMBIE BE3Y"IIb'IATbIOBYIIEHI,I.fl IIOAI,ICUUIJII4IIII,
flnauupyenable pe3ynbrarh opyueHr{Jr rro Arrcrlr4rrnzHe, eo( THeoeHHbre c [naHr4pyoMrJMr4
braraMr.r ocBoeHr{s OnOilJIbTATAMI,I OCBOEHI{'

Ko.q

$opvrapyer"trx
KoMnereHuzfr

Vpoueur
OCBOoHI,I'

KOMIIeTeHII]1fi

llnziuupyer'rur: pe3yJrrTarEr o6yveHzr no Ar4crlr{nnr4He xapa*Tepn3yK)xlrze 3Taflbr
([opr"rrzponann-n xotrnereuqrzfi (nora:a'renu ocBoeHulr xovnereuquu)

I az 3
yK-1 I{ACTI4qHO 3ua'["u:

. hpuuqr,ruu crdcreMHoro noAXoAa [prd aHiurr43e nDo6reurmr.x
cvnyp\uit;
. ocHoBHbre npo6ner,,trr n heuAenr{lrn pa3Brrrtrfl. o6lracrz
rpoQeccr,ronalrnoft 4etrelbHocrr{;
Ynrerr:
. orrrcbrBalr npo6leuuyro curyaqruo KaK clrcreMy;. oqpeAeJrrrn npo6elu n ranQoprr,raqnu, ueo6xo4utrtoit 1trfl, peneunrr
rpo6nelruofi clarya:qlz.v;

' ios.qasarrr BHaJrrrrrrr€cxue o6soppr no sa4aunoft TeMe, corocTaB.rurifl
AAHHbIE PA3JII,TTIHbIX IICTOIIHI{KOB C I4CIIOJIT,3OBAHI{EM KPI4TEP14AJITHOIO

noAXoAa;
B.nanet"rn:

' HaBr'IKIr lIcrIoJIb3oBaHIrf, Jlorl4Ko-MerorloJrorFlecKofo
r4HcrpyMeHTal)ur, Arrfl, rpurzvecxofi ou,eHKr4 coBpeMeHHbrx ronqerruui4
Sunoco$cxoro r{ corlr{rrJrrHofo xapaxrepa s cBoefi npe4uernoft o6racrra;. HaB[,rKr4 pallpa6orru u coAepxare;rruor)i apryMeHTaqr{r4 crparerurr
pelxeHr4rr rqpo6leunofi clrrya\r4rr Ha ocHoBe clrcreMHoro ,l
ME)KAUCIII{IINI,IHAPHEIX IIOAXOAOB;

yK-2 I{ACTI'LIHO 3Harr,:
. ocoeiesnocrrr npoeKrnofi pa6orbr s odracrr..r npoQeccuonalrnoii
AesTeIbHocTn:
. oTerleclBe,HHbre rr MexAyHapoAHbrg cTaHAaprr,r IIo KaqecTBy;
Ynrerl:
. ecleqeHl{Io pe)I(I4MA
pe
. A B IIEJIOM I4 TIJIAFI

KO

B.na4eru:
. HaBbrKr{,fioprvrynuponanlrx Ha bcr{oBe rrocraBJreHHofi npo6.neurr
npoexrnofi 3aAaqr{ ra cloco6a e€ pelrenur qepe3 peirlr.r3arluro [poeKruoro
!npannerrna;
. HABbIKI4 OPIAHI43AII}IU I,I KOOPAUHAIIUU PA(iOrcT )qACTHIIKOB IIPOCKTII IZt

FJraHr{poBaHvrr rocJreAoBaTeJrbHocTrr [IaroB Arrf AocTr4xeHVs. p%yJr6"raTa;
I HaBbrKr{ rry6nuvnoro [peAcraBreHaf, pe3yJrbraron npoerra (ulrL
iorAelrnr,rx ero :ranon) n Qoprrre qru€ron, crareit, nrrcryuleHr.rii na
fion$epeuqz nt ceMvnapax Lr r.rr. :

otrK-1 qACTHI{HO Buarb:
I rpaBoBr,re ocHoBbr oxpaHbr o6rerros uccilepLoBa:enfl;

t sr44H u rlopurr oxpaHHbrx AoKylt{eHToB, r{x. xapaKTepucrlrKz;



. pcobeHHocrr4 oxpaHbr o6beKToB riulellemryalrnofi co6crseHHo(lrr4 tB

o6racrr4 ra:epuofi TexHr4KI{ I,I Jla3epHbrx rexHoloruft ;c coBpeMer+nr,re npo6leMbr r4 crrerlr{Snny raccnegonanuft u pa:pa6olon
B o6Jracrr.r la:epllofi TexHr4Kr{, onrlitqecKrlD( Marepr4aJloB 14 JIalepHb|K
rexnororuii:
. oTearecTBeHrrble r{ MexAyHapoAHEre c'r'aHAapTbl lro
oco6enHoc:rn r4x npuMeHeHut n o1micrla la:epuoft TexHr{Kr4

rexuororuii;
. QoBpeMeHnyro HayqHyrc Kaprr4rry Mr4pa;

Ymeru:
. npr.rMerrrrTb aKTyanbHyro HopMaTlrrBnyrc AoKyMeHTaur4ro

K:aqecTBy t;t

T4 JIiBepHLItK

n o6la,crt.t
npoQeccuoHamnoft 4earelrHocrr4;
. Bbl6rrparr, I,r r{crroJlb3oBarb aAexBarrrbre [ocraBJleHHofi 3aAaqe Me'roAL,I

ee pe[IeHIrUI, B TOM quOJle HQTpaAI{III4OHHbI€ I{ I4CIIOJIS3'yIOUI4I?

MexAI4Cllt4IInIrHapIIbIe 3HaHr{lI ;
. pa6orarb c 3arrr{cf,Mr,r rro KaqecrBy;
. iluqnr[rb ecrecrBeHHoHayquyrc cyrrlHoclb npo6reMbr;
B.napeu,:
. HaBTIKH oIIeHKL{ rlareHTocfloco6nocrtr BHoBb co3raHHblK
TexHr,rrrecKr{x 14 xyAoxecTBeHHo-KoHcTpyKTopcKrrx peureuufi ;. HaBr,rKr{ cr{creMarlrcarlm 14 a:aaiuza oro6panuofi AoKyrvrer{Tarlr{r{ B

o6racru Ha'/r{Hblx nccle4onaunft u 3au{nrbr umellexryzunrroii
co6cnneunocrn;
. Haslrxrr nrrpa6orrra crparefr{u il orleHrlr AocrrtKr{Mocrr{ peurel{r4j{
3aAaI{ r4ccJreAosaHzft u paspa6orox s odracru na:epHoft rexFrr4xn,
olr[.qecKr,rx Marepr{aJroB r{ TexHoJrorr{fi c yu€r:ou npaBoBr,rx orpaurlverruii
ra co6lrogeur..rx
. faBr,IKa u
ptBpaoo:roK 0 HopM
no3HaH[f, Mr,rpa;

3aI.aq r,rccleaonauuft ll
r,I rpa4uqui HalqHr)fo

OIIK-2 qACTITIHO 3uarr:
. \4eroAbr o[peAeJreHr,rr uarenruoft gr{cror[,r o6lerra rexHr,rru:. ar(ryanbrryro HopMarr4Bnyro lloKyMeHrarlmo n o6,nar:ru
npo(peccraoHaaluoft 4errelrHocrrr;
. MCTOAbI AHAJII.d3A HAYqHbIX AAHHbIX;. MeroAbr lr cpeAcrBa nraHr,rpoBaHi4.f, r4 opfaHr43arluu uccle4onauuii
paspSSorox;
. MeTOAbr rpoBeAeHr{rr excnepul,reriron u ua6ruoaeuuit, o6o6rqesu.q

. o6ocuosblBarb Mepbr uo o6ecuevpHr{ro rrareHTnofi .rucrorrt o6le;rra
TEXHI{KI4;

. aHaJrr{3r{poBaTE HayqHbre AaHHbIe, pe3yJrbTaTbr 3KcrreplrMeHTOB tr
ua6ruo4eulrft;

paspa6olox;
. HaBbrKr,r opfaHlr3alluu c6opa r.l n:yveulrx Hayr{Ho-TexHnrecroii
un$oprr,rauuu rro reMe r{ccJreAoBaHrlit tt pu;pa6oroK, B ToM rrrroJre H?L



I{HOCTpaHHOM t3LIKe:

otIK-3 qACTI,II{FIO 3Harr:
. rpe6onauu.n r.ruQopvaquosnofi 6e,sonaurocru;
. uuQopuaurroFrHo-KoMMyHr.IKaur4oHnbre rexHoJrolr4lr, I{cnoJrb3yeMbre
npr4 pexneHr.rr.r npr{KJraArrbrx lr Syn4aMeHTirJrbrrbrx 3aAaq B o6raclz
rpoQeccuouanrnofi AerrreJrbHocrr.r;
. ponrb MexArdcrlr{rrJrrlHapHoro noAD(o,[a B coBpeMeHHoii rraero4o.norru
Ha) lHOfO IrO3HaHI,III;

Ynelu:
. rrpr{Mer#rrb cyrqecrByrour4e rau$oprr.rauuoHHo-KoMMyHr4Karlr4oHrrbre

rexHoJrorr{r{ Irrfl perrreHr{r 3aAaq tl odnacru upo$eccuonanuotl
Aesrblruocru c yl€rou rpe6onanufi uu$oprraaquoHnofi 6esonacHocrn;
. Ipe/dJlaram co6ctnennue HAer{ r{ noAXoAbI K perxeHrllo rrHxeHepFrblK
3aAaH;

Bnageu:
. HaBbrKrl [peABapr.rreJrluofi oqenru ro pil3Jrr4rrrrblM Kpr.rreprlxvr t;a

cpaBl{eHur aJrbrepHarr{B npr{ nrr6ope unSopuaqnouuo-
rona{ynnraql4oHHbrx rexnonoruft Aru pe[reHr4f, 3aAaq B o6fla,crra
npoQeccuouarrnoil 4e.arelbHocrr{;. HilBbrKlr r4crroJrb3oBaHlrrr MexAr,rcqr{rrnr4HapHbrx sHaur4fi [pu peruerrll,r
rauxpuepurrx r4 HayqHbrx 3aAaq u o6racru npoQeccuonuruoii
AesrbrlHocrz:

rII(-3 I{ACTHqHO 3narr:

. enpeAeJrrrr ua6op Heo6xo4r.rrvmrx rpe6onaur.rfi u orpanuvenuil upu
KOHCTpyr4pOBaHr,r[ rr3Jr)qarou[x sJreMeHToB nonylpoBoAHrrK()Erbr)(
Jra3epoB 14 BCrlOMOtaTeJIbHr,rx cI{cTeM;
Bna4err": 

€ron Ans onpeAeJreHr4rr neo6xo.qul',rx
Tp feTepocTpyKrypbr r4 KoHcrpyKur.rr{
r{3 rroJrynpoBoAHrrKoBbrx na{}epoB rt
BC

ITK-5 qacTI4qHo 3natu:
. ocHOBHbre 4pr{Hu[nbr rrpoeKTrrpoBilHr{tr Jra3epH];rx TBepAoToJlr,Erbrx
cucreM, B 'roM qr{cJre cneuuQnry npoeKTr{poBautur cricreM r: nareprroii
AuoAuoft uaxaurcoft;

Yneru:
. BblrloJrrurrb pacu€r ocHonHrrx [apaMerpoB gJreMeHTor]

rBepAoreJrbrrb puofi guo4uofi uaravxoft;
B.na4err,:

' IIaBE,IKI4 ToB TBepAoTeJIbHbIX Jla:jepHlDi
cl{creM c JIa3e

TIK.6 qacTr4qHo 3narnl
. ocHoBHlrer Qulu.recxile [pr4Hrlr,rnrr $yurquoHr,rpoBaHr,rfi Jra3epHbrx
3JIeMeHTOB, I,I3IOTOBJIeHHbIX Ha OCI{OBe HaHOCTpyKrypLIpOBaFtHbI)l
MaTepr.{arloB;
. fipI,rrrrlr4rtr,I TexHoJlorr4lr lr3roroBJreH]Ir onrr4qecroft xepananxu, B T.otvr
qucne ra3epHoil uauonepauuxn;
Vn.rerr:
. pa:pa6aruaaru 3JreMeHTbr nirepurrx crrcreM
HaHocrp:/Kryp4poBaHHbrx Marepr4rrJroB;
. aHanrr3r.rpoBarb cnoficrna u xapaftTepuc.frrtr(pl
HaHOCTpyKTypr.lpOBaHHbrX MaTepHilJroB, lB ToM qrrcJre c ucnoJrb3oBaHr4elr
MeTOAOB MaTeMaTI'IqeCKOrO MOAeJIIIpOBaHHTI;

BraAeru:
. HaBbrKr{ KoHcTpyr.rpoBaHr,rr aKT[BHbrx 3JTeMeHTOB JrBepHbrX Cr.IcT9M,,

BblrroJrHeHHbrx I13 HaHocTpyKrypr4poBaHrrbrx MaTepr4uuroB;
. HABbIKII BblnoJrHeHr{f, coansurelrHofi OqeHKIlt
HaHocrpyKr)?r,rpoBaHHbrx Marepr{a{or} ilpn [naHr.rpoBaHr4r4 r4].

Fcnolrb3oBaHrrf, B Jra3eplrbrx crrcTeMax;

HA OCHOBe

tIK.7 qacTVqHo Buaru:
. Ilpr1lrrullllrbl QyHrqraoHr{poBaHr{{ sJrer(TpoFrHbrx KoMnoHeHToB,

FclloJlb3yrorqr4xcr B cr4cTeMax ynpaBJreHtr.fl na3ep aMr4;



. Ql43rrlrecKrre rpr.rHrlr{rrbr, nexaulr{e B ocHoBe [poueocoB,
IIpOTeKaIOIIIID( nplll pacnpocTpaHeHrzu na3epHofo r43[ryqeEus rrepe3

BEIIIECTBO;
. ocHOBHbIe rrpr{Hrlr{rrbr npoeKTr,rpoBaHvrr cr{creM rpaHcrropTr4lloBr(r.r

na3epHofo a3JryqeHr4r;

Ytr.reru:
. NPOEKTI{POBATb 3J]CKTPOHHbIE MOAYIIA YNPABJIEHI,IJI JIffiEPHb,IM],{

CI{CTEMAMI4;
. MOAeJII4pOBaTb IIpOUeCCbr 3BOJrrOUr414 JTUBepHOfO r{3Jry reHr4rr npn ero
f eHeParlx4r4 14 TpaHcrropltr4poBKe;
. fpoeKTupoBarb KoHcrpyKT4BHrre DJreMeHTbr cr4crer\l
TpaHcrropTr{poBKlr r4 HaBeAeHrrt Jli}3epHolto r43lryl{e}Iafl;

. H?Br,rK&Mu paspa6orxu r{ KoHcrpyl{poBaHr{-q 3JreKTpoHr{brx uo4yneii;
" Qno0o6Hocrb cocraBJlrrb r4 orrepplpoBarb MareMarr{rrecrlutMl4
MOAEISIVTLI paCnpOCTpaHeHI{.[ JIa3epHOIO t{3JIyr{eHI{.[;
. HaBr,rKr4 rrpoeKTHpoBKlI cr4cTeM TpaHCiTOpTr,rpOBKr.r lr HaBeAer{r/L{

4. OET,EM I,I CTpyKTypA ALICUI{IJII,IHbI
AOeMKOCTb ltr.rcr(ulnr.rHbr copTaBr-fler 5 sa.rerHrx eArrHr{r{, 180 qacoe

HalrMer{osa}t}ie reu r/ulr pa:4eldo/rerrr
AHCUMNNITII6I

Mo4ynr 1, Jla:epHue
T9XHOJIOIITIII9CKPIO CI4 CTeMbI.

Vcrpoilcrno, padora u napaMerpbr
Tta[\/uAultg

Molrynr 2. OnrwrecKa.r cucrpnaa a
JIa3epHbIX TeXHOJIOTIFIeCKUX

ycraHoBKax/r(oMrrJreKcax.

Mo4ynr 3. O6opy4onaHre Afr.rr
JrrtsepHbrx rexsolrollrfi

Halrque B Ar4crlr4mrr{He KII/KP

I4roro no ruculrrrJrr4He

KOJIE6AHI,IS.

c ol epxarlrre Jr eKurrorrHbrx 3 aHrrTufi rro Arrc qulJrrrHe
1. Bne4enue. Oononnqre reHAeHuur{ pa3Burkrfl. coBpreMer{Hbrx rexHoJrorufi rpu

sKcrrnyaTauvr[ aBnar\voHHo fi TeXHLT Klr.
2. K-naHrosHe pa3MepHbie e(frper<rr,r B coBpeMeHHbrx rexHolroru.rrx.
3. Kpncrarlrr.
4. Tenlonrre cBoiicrBa rBepAbrx ren.
5. C)urzqecrze KBaHToBdfe reHelparopbr.
6. ftrorynponoAHrzrKoBbre Mareprrranbr r,r r{x npr.rMeHeHr.re.

7. Kpucrarnrr co cBoficrBaMLI, o(5ycronneHHbrMr4 ariu:lorponuefi. Ynop.a4o-ueHrrbre
MoneKynspHbre MaTepkrurbr - x4AKr4e Kpr.rcTaJrnbr.

8. MarHutrcre cnoficlna BerqecrBa. TexnororuqecKr4ft KoHTponb crllyxT),pbr
$ epporrrarrurrHbx Marepr4 anoB.

9. Cfurzqecrue cBoficrB4 Kpr{cranJrotB"

10. Vnppue BoJrHbr B TBOpAb+x reJrax."'Vnrrpa:nyKoBbre
I 1. I4ncrpyuenru nauorpxHonon4ii.
12. Ifra-sNaeuHrile lexHoJteltzla.
I3. Marepr.ranr,r H€rHorexfionor.rlii.
14. Kouraxrurle 14 TepMopreKTpr4qecKr,re .sBreHuq.

O6r,eu
yre6uofi
pa6o'rur,

0

npuMeHeHr{9N.1

14rmepaKTlrBH6l

X METOAOB

(s uacax l "/o)

<Dopnsr

TeKyuIero KoHTpoJrfl

ycneBaeMocl'rr,

$oprua
[poMexym.rfiof

aTTecl aulllt
(no ce*tecmptuw)

l-[ pe.ft'rNur

KOHTpOnb

Sxaavrerr (3ti,r.)



15.

16.

17.

Penrrenorrcxax cnexfpocroilr4r HaHoMarepuaJroB.
CrrerrpamHrre lrerof br 14 ccJreAo Ban:afl. crpyKTypbr HaHoMarepr.ra;roB.
.Baryyuurre cucrelmfi r{ Texr{oJrorr4r{.

Co4epxaupe rrpaKTurrecnrrx s anqruft rro A rrcqu[JrrrHe
1 . Irlurerpalulble cxeMbl B Mkr KpogneKTpoHrzKe. flpnrrreueHr4e, TexHoJrofruecKkre

npo6leurt: IIoprgnsl'1'LIFbI pa3BIlTIlj[.

2. flonynponoAHlrKoBble lerepoorpyrTypbr. Vlcropuxco3jlauufl, TexHoJroilau, npu6opui,r.r
6asa.

3, TyHuelrnrrfi lrzrpocxlon. Clusz.recKrze npr,rHrlr{nbr. Texn,oroluqecKr,re acrreKTbr
Irpr.rMeHeHr'rrr.

4. Ksauronrre rpoBoJroKd rl rbqmu. llpo6nervru r,r AocrHxeHrrr.
5. (Dynnepeurr z uanorplt6xu.
6 . Brrcororerr.rilep itrypHa5 cBepx[poBoAr4 Mocrr,.
7. CerneroereKrplrKt4 u {x npuveHerrur.
8. llpraueuenn.a odl!berra Axose(bcorra.
9. ,{po6uufi rsaH'loerrfi gSQeKr Xolla.
1 0. 3nercrpouHuft napauafHzrrnrrft pe:]oHaHc.

1 1. @usu.recKlre ocHoBbr r1,pr4Hrlr{[oB xpaHeHrrfl r.r rtepeAaqra un$opuaqza.
1 2. (DenroceKyHAHlire lasQpu.
1 3. KnanroBiur Kpr.rrrorpa(f ur.
1 4. KnaHroBar reJrenopraqr,rr.
15. I'IuterpaJlbHble cxeMbl B rvrdNposneKTpoHr.rKe. flpuueueHrre, TexHoJrorprqecKr{e

npo6lerrarr, [epolreKTr4Bbr pa3nr4Tprl{.

I 6. IlonynpoBoAr{r.rKoBrre f erepocr
6aza"

pymTypbr. I4cr oput co3Aatrlrfl , TexHoJrorr{u, npn6 opn ax

17" Tyuuenrnrrft MI{KpocKprI. @prgra.recxue np}rHrlr{uu" TexnororuqecKue acrreKTbr
rrprIIdeHeHur.

1 8 . KnanroBbre npo B onorr,i ra rorrKr.r. flpo6nerrnrr r{ Ao crr{x{eHn{s.
19. @ynnepeubr r{ uanorpj6ru,
20. Br,rcor<oreMrrepilr ypnal cBepx[poB,o,qr4Moc'rb.

21 . CernerogJreKTpuKkr Lr L\x npr{MeHeHus.

22. fIpuveHenvrs. s{r(f ercra [xo:e$cona"
23. flpo6Huft rnaslonuft gQ$orr Xolna.
24 . 3 rct<rpoHnrrfi uapanra{'urlrnrrft pe3 oHaHc 

"

25. (D.asa.recKrre ocrfoBbr npzHqunron xpaHeHrr{ r repeAaqr4 rzrn(foprraaquu.

26. (DeuroceKynAHbre na:(pu.
27 . Ksarrr oBar Kprrrrrorpa$r,rx.

28. KnanroBa.rr rerenopradux.

C ogepxfluue I a6op a'ropHbrx s auqrnfi rro Ar{cqnrJrrrHe
IO clrap o n rca rB epAo rerltu o ro Jra3 ep H o ro r43 nv-crur e ns.

I4ccne4oe aHrz e np o crpf, ncrnennofi Kof ep eHTHocrr4 ra3nyq @HVjt rrd3ap d
I,Iccle4onaHrae oco6enirocrefi ilpocrpaHcrBeHHoro pacnpocrp a:oe:nLrr u3nyqeHr4fl ra3,epa.
L'Iccre4onanve lnep4ofeJrbuoro Jra3epa B pexvMe cno6o4noft renepaur{rr
Irlccle4onaHrle lBepAotensnoro Jra3epa B pexr{Me uacczsnofi MoAyn.r{qrrv 4o6po:rHoc,ru.

5" QEPA3OIIATEJIbITbTE TEXHOJTO|IIIT
B npeIro4aBanvIu,4Ircqu4nI{H[,I <<Mene4x<rvreHT KaqecrBa B Jra3e]puoft rexnuKe r4 na3eprrbrx

TsxHonorIl.trxD r.rcuonrsyrorc.{ pa:rHoo(5pasHrre o6pasonareJrbrtbre rexHoJrorr.rr4 KaK
TpaIlIqI{oHHbne, TaK I4 o TIpLIMeHpHI,IqM aKTr.rr}nbrx rr rrHTepaKTr4BHbrK Me'roAOB o6yvenral.

ArrraeHrre rr r4HTepaKT[s[rre MeroAbr o6yueuvr :

Irlumeparcml,BHqt perct),ua (mena l\bI -3),'

1.

2.
3.

4.

5.



fpynnosan ducrcyccun (meuct Ne I -3) ;
Auanus cumyaqult (meua Nbl-3);
Pas6op KoHKpemHbffi curnyaquil (meua Nel-3).

Ar4CrIr4IIJrr4Hbr I4 yrt EBHO-METOII4qECKOE OBECTTEqEHT{E
CAMOCTOfl:TEJIbHoTZ p,q.soTEI ICTYAEHTOB

Texyuuft KoHrponr; ycuedaenrocrn:
Bonpocnr n pefiruur-r<Onrpomo J\bl :

1. 3ner<rponuo-4rtpouur,rff nepexoA. Ocronnrre npu6opr,r M]r.rKposJrer{rpoHlrKr.i Ha ero

6. OIIEHOTTHbIID CPEACTBA l(Jlfl TEKyIUETO KOltrTpOJr.fl yCTIEBATI,MOCTI4;

rlp oMlDXyT orrHofr .{rrn c TAUI4I,I IIO I4tT O f AM O CB OEHI4'I

ocHoBe.

TOqeK"

6. Kamue rexHr.rqecKr4e

2. ConllervreHHr,Ie rexFlonqrl4l4 rrporr3BollcrBa 14 c6oprz [ony[poBoAHr,rKoBbx Mr,rKpoc)(eiM

3. Maxpo MI4Kpo v HaHo ntacrura6rr crpoeHlrf, BernlecrBa. Kraccz(rzxaqur
HaHOMaTepr,raJroB.

4 . I4cn<> tw o B aH r.r e c aM o opraHl:lrs arJzru B H aH orexH o ro rr.rsx.
5. flpranqzn pa6ortr rynrienruorrD MrdKpocKorra.

I'orrp0cr,r K peIrT'HHf-KoHTpoilr0 il glz :

l. llpunqun pa6orsr aronlno-guJroBoro Mr.rKpocKona,
2. llonynpo BoAHr.rr(o Bbre 

T 
aHo crpyKTypbr, floryrreHr.re r,t rpr.rMeHeHr4 s 

"

3. Yrnepo4Hbre rratFrosrpykrypu, roryqeHue r.r nprrMeHeHr{s.
4. MzxpoaneKTpoMexaHr.rHecKpre crroreMbr"
5. llpanaeueHr{e HaHorexqonorufi B MeAr4rlr.rHe.

6. llpnrrqrarrrirJrbHas cxeMa na3ep a. cBoft crna Jra3epHoro r{3Jryqenur.
7, Hetmttefi nax n o cnprlr4 MquB p crb [r HeJrzHefi nrre orrrr.rqecK Lre cpe.4br.

I. fenepaqkrs r4 cN4errrkrBa+ue rapMoHr,rn.
2. frputt!;wruarrbntLfl cxeMa nir ep a. cB ofi crsa na3 epHoro u3Jryqelvls..
3" (DusuqecKr{e ocrroBu 3MP u 3llll
4 " Cn epxnpoB o.qr4tdo crb r.r ee MaKlp o cKorr{qecKpre np orBneHrl.f, .

5 . llpamrr,rqecKr.re nplrMeH gHrrs cBepxupoBoAHrrKoB.
6. Coeperr.leHHble cnoco6r[ 3arruc]a, xpaHeHr{s r.r Bocrrpoa3BeAeHr{fl AaHHbrx.
7. llpuuqzn pa6or.sr KBaHFoBofo KoMrrbrorepa.

Bonpocrr rc erc:raueuv:
1. Karue crpyKTypbl B slreKTpoHI,IKe Ha3brBaror crpyKTypaMrr rr()Hr4xreunofi pa^:uerpnoc,ru?
2" r{ro s $nsnre rrasrrsaFor KBa:ir4qacrr,rqeft? llprzneAr{Te [pr,rMe)pbr"
3. r{ro n $r,rsur<e nosunadror noA xl{llKo-Kpr,rcrannuqecKr4M cocrorHlrenr nerqecrna'/
4, Kaxue I,I3MeHe)HI{fl B 3Heprruo gJIeKTpoHa BHocIrr olpaHuqeHr4e efo rBr,I)Kerlt,lfl B

rrr{3Kopa3Meprrbrx crpyrlypax?
5. flepeuraclrare asnecrlrble MeroAE,r rronfreHrrr rerepoc'rpyK:Typ, KBaHToBbrx nn.reft u

ycrpoficrea oo3AaHr,r Ha ocHqBe ferepocrpyKTyp, KBarrltollbrx
Hurefi n ro.reK?

7. Karoe csofictno BelrlecrBa rfla]blBaror cBepxflpoBoAlir/rocrr;ro rr KaK npr{po/xa orofo
{BJreHr4s o6rscnsercs KBiIHToBofi reopraefi?

8. B KaKI,IX ycrpfficrnax ucnoJlb3)'rorcr tNose$conoBcKr.re s.rre)Mer{Tbr
cBepxlp oBo4urr,ro crz?

9. r{ro noHraMaerc.a n Qzsr,Ine rIoA rreJrr,rHefinrruu csoftcreaNru? flpunep,rfe [pr4Mepbr
ruruefinrx u ueluneftHbrx [poqgccoB.

10. 3aqervr HyxHlbr onepxrfpoTKr.re na3epHue uunynrcrr?
1 1. rlro raKoe cneprxzsly',lenue?
12. B qeM cyrb xnaxronorlo a$Serra Xorra r.r B KaKr4x ycrroBusx on 6rrrt o6HapyxeH?
[3. no'IeN{y -f,BrreHl4f, -fMP z 3fIP sslarr4cb ocHoBofi 4aorqnoro MeroAa r4acreAor]arnus

BerrlecrB r,r rax cnoficrs?



14. Kamue rapaMerpbr crleKrpoB gMF ssrsrorcs r.rcroqHrr(aMu ranlpopuaquz o cTpc)eHvr4
uoneryr?

1 5 . IlepeurrcJrr.rre ocHoBHbre .qo c:ror,rHcrs a .f, MP cleKTp o cK a[rkrrr.

Boupo cr,r A.rrq cauo crohre"rrr,u oft pa6 o'rur crvnenra :

1. B 'reN,I cyrb ocHonEoft u4era -flMP - lrHrpocKonuu? KaNuu o6pasorrr rloryqaorc-s
o6reunoe mso6paxenue o6:ser<Ca?

2. CQopuynnpyfire 3aKqH Mypa.
3. . B qeM cocrorar ocn0nuafl pa3lruqa MexAy gJreMeHToM KraocuqecKoro KoMrrblorepa u

KBaHroBbrM 6urou (rcy6raronr)?

4. B .{eNd cocrol{l npo6ienra ocyuecrtsJreHl{fl KBaHToBoro l:orranrrorepa?
5. Karroft 3aKoH xsauroBofi (f zsaru,[exlrr B ocuoBe nsaHronoii Kpr4nlorpa[uu?
6" r{ro raKoe KBatfroBa.[ rengnopraqux?

(DosA olleHorlr{brx cpercrB Anlt [poBeAe:rt:zfl, arrecrarlur4 ypoBH.rr cQopnauponi]HHocrr4
KoMnereHIIIEfi o6yraroull4xcs rlq Al,Igrlr4rrnurre o(fopMr.sercr orAeJrbHbrM AoKyrueHToM.

7. yqEEHO-METOAI4IIF CKOE f{ I,IHOOPMAIIIIOHHOE OEECIIEIrEHI{I:
Ar4CrIUnJrr4Hhr

7.1. KnuroofiecueqeHHocr'[,
HaulreHosaHile nllreparypbl : aBTop, Ha3BaH[e, BuA rlr.1aHt4fl , h3AareJrlcrBo foa

l,t3^[aH?rt

KHH| OOEECNEqE]HHO(]:Ib

Konuqecrao
:rseumrpon u:gawrfi l

616raor-exe BllY s
cooreercrsral c OfOC

BO

Ha,rrqHe e

3reKTpoHHofi
6rdruorexe lBnl'V

2 3 4

OcnoBnas nlrreparypa*
Taxcauq, M, B, 3ueprgTr{lreoKrre [apiaMerpbr l.r

XAPAKTEPI{OTI,IX:I4 JIa3 epHof o I{3JD^IeHI4' : MeToAIIqecKI4e
yKa3aHr{.rr K t}blloJrHeHrrrc la6oparopHnx peL6or rro rKypcy
<Hsruepenue r{ KoHTpoJrb rapraMerpo4 Jra3epHoro ptstrytesux>> I
M. B. Taxcauu, JI. H. Maitopon. 

- Mocx4a : Mocroscrr.lft
rocyAapcrBer{rrrfi rexnnqecxraft ynugepczlel uueHra H.3.
Bayuasa,2Al4. 

- 54 c. -- ISBN 978-5-7038-38{Z-1.

2014 http://www.iprbo
okshop.r'u/3 16,59.

html

floff:uep, E. H. Or.rsn.recKr{e ocHoBbl narefnoii rexr{r.rKr{ : y.re6.
uoco6ue / B.H. llofrgnep. -- 2-e r{3A., Aorr. -- Mocrna :

I4HOPA-M,2O18. 
- 160 c. - ISB\ 978-5-15-105864-0.:

2018 https://znanium.c
om/catalog/prc,du

ctl942818
Jla:epu: nplueHeHr,rf, r,r lp[rroxeHr4x : yre6noe noco6ne / A,C.
Eopefiruo, B.A. Eopefturo, I4.M. En4Qxuuon, C.B. I,lnarvu;
rroA peAaxur4eft A. C. Fopeftruo. 

- Cbnxr-llenepSypr : Jlaur,
2016. 

- 520 c. - rsBN 978-5-8114t2234-0.

2016 https://e"lanbook.
com/book/87570

<De4opon, E. M. uoft
o6pa6orra.tlac
na6oparopurrnr epuoft
o6pa6orxra> / E. M. (De4opon, H" A. QurlpnoBa. -- Mocrna :

Mocxoncrni.l focyAapcrBeunsrii rexufivecrnil yunnepcnrer
rMeHrr H.3. Eayrraana,2014..- 36 c.1 ISETN 97E-5-7038-
3831-0.

2014 http://www. iprbo
okshop.ru/3 t648.

html

110fionHI4TeJIbHar Jl

PoNnon, O, B. Oco6eHHocrr4 oxJraxApHr.rr olrr.rqecxux
KoMrroHeHroB B Jra3epHbrx u3.flyqarergx : yre6noe noco6ne / 0.
B. PoNxon. - MocKBa : Moc:Koscrufi rocy4apcrrreuuufi
rexun {ecrr4ii yHrrBepcr4rer r{MeHr4 H.9. EayrrnaHa, 2007 . - 52
c. - ISBN 978-5-1038-3001 -7. 

- TQncr : elexrpouurrfi //
Slerrpouno-6u6lraorequaf, 0r4creMa IPR BOOKS : [cafir]. --
URL:

2007 http://wrvw. iprbo
okshop.rul3 1497.

html

Flrcumoa, E, H" BolonoHHa{ orrrr,rxa {a nonoroun;re Jr[BepHbre
cr,rcreMbr. tlacrn I : yre6uoe rroco6ue / B. H. HrouKoB. --
Honocu6npcx : Hosocu6llpcxuft rocy'aapcrsenrrlrft
texnuqecxzil yHrrBepcrrre'r,2010, 

- 56 c, - ISEN 978-5-
7782-1346-3.

20t0 http://www,iLprbo
okshop.m/4li0t12.

htrnl

Xpauon, B. IO. Pacqer 3JreMC)HToB nagepHqrx cucreld Als
uHsopuaunoHFrbrx 14 TexHoJrorrrecKr.{x KoM[[eKcoE ; ] {(

2008 http://www.iprbo
okstrop,ru/680!)5.



MeroAr.rqecxoe roco6r4e / B. IO. XpaMon. -- Clauxr-llerep6ypr
: yHr4Bepcrzrel I4TMO, 2008, 

- 
80 d. - ISBN 2227-8397,

html

foperon, A. M[. AualoroBbro na3epHlre cucreurr or5pa6orxn
uurpopnraqrau" 9acrr l. @ypr,e-npoueccopbr : yre6uoe noco6ze
/ A. M. fopelon, B. C. il-{errmKr4H. -! Mocrna : Mocxoscxufi
focyAapcrBeHnr,rft rexnu.rec r<ufi yHubepcurer nvreun H.3.
Bayuaua, 2012. - 84 c. -- ISBN 22t7-8397,

2012 http://www,,iprbo
okshop.ru/30917.

html

Jlarepurre npu6oprr r.r Mero.n:br lr:MepeHu4 AuurbHocrr.{ : yve6uoe
noco6ne / B. F, Foxlrancxuii, A. A. Boulapeuno, M. B"

Aaxuneft B. E. KApacr,rr. -- Mocxsa :

enuufi rex4nuecxufi yHaBepcr4rer
12. - 96 c, - ISBN 2227-8397 .

2012 http://rvww, ip:rbo

okshop.ru/31435.
hrml

1.

2.

7 .2, IlepuoAr.rqecKr4e u3AaHuq

Xypuan < O o'ro uux a> + httb : lhvww. photonics. su/
xypuan <Poccufi crzrl rexrionoruqecKuft xypHan> - https : //www.rlj -mirea.ru
Xypnan <Jlasepuue Irlocrefionanr.rrr B Poccuu> - https://siites.lebedev.ru/ru/JRlR

7.3. I{nrepHer-pecypcbl
https : //elibrary. ru - oneKrpqH uas 6u6 tuoreKa HayqHbrx ny6nz rcaqzfi
http://laser-por1a.l.ru - iloprpn o na3epax r na3epHbrx rexHorrol.r{sx
http:llmzep.p(f - nnrepHer nrypHar o na3epHbrx TexHoJrorr4rx

8. MATEPIIAJIbHO-TEXHI4 TIECI{OE OEECIIE LIEI]II4E AI,ICUUIIJII4HLI
ConpenaeHnrrft xounrrcTep g yr:rofiuueuM cKopocrHbrM KaHaJroM BbrxoAa B r,rnrepH()T c

TIOJIHbIM KOM]IJIEKT(

yue6uuru",'ouJr"ff Tffiy,$i:i#11#:,:Y?ff:'I;#il"T;:J#'""1#";l;'Tfi:HT
IIoJIe3Hbrx MeAI'Ia Marepl{anoB, 0oBpgMensrrft [poeKTop Anr AHeBnoro IEcrroJrr,3oBaHl,Ir, AocKa An.s
[poeKTopa, AocKa Ans MapKepa.

Tpe6onanv.a K ayrl,ITopugu (gorvrerleHr4sM, necrarra) AJrrr npoBel{eHLrr sawsr:ufr;,
Crangapruo o6opygonaunrre JIeKrIr,roHHr,re ayguropuu, vlrr4 o6opy4onaHnrre Ans

IIpoBeAeHI4u LIHTepaKTI4BfIbIX neKqvfi: I(oMrIbioTep, BnneonpoeKTop, gKpaH uacreunufi, .n,ocKa Ars
MapKepa, $nauvapr, BbrxoA B r,rx{TepHer.

Tpe6onauns K nporpaMMHoMy odecneqeuuro y.re6noro qpoqecoa
Kouuerr rpol'paMM: \\iindows 7, MS Office 2010, pov{'er point, Adobe Acrobat Reader,

Adobe Flash J?layer, WinDjVieW, Google Cluome

Pa6ouyro ilpofpaMMy cocraBr4Jr Aurranon A.A.

Peqenseur
(npe4crannrelr pa6oro4arenx)
feu. ,{npexrop OOO <Blall4uTex>

(CrI4O, nognracr)

(Mecro OI4O, noanncr)

l.
2.
a
J.

3ane4yroqufi xa(pe4pofi

P a6o'aas [porpaMMa pacr]MorpoHa

flporparr.rrura p u o4obpena*asaae1aH
flporor<on J\! I ro4a

Ocprnon A.B.

(OI4O, no4tucr)
o21o6peua Ha 3ace1aHvrLr

5(J
yvel6no-uero,4r.rqecKoft xovrr.rc'puu

HaIIpaBJIeHr4t

llpororon Nl
IIpe4ce4areJrb KoMkr ccuz

F,Ie T9XH



flpororor saceplanilflraQe4prrNs or

3aeelyroqrnfi rcaQe4poft

Pa6oqas upolpaMMa o4o6peuil ua

Ilpororor sacepaaHLrfl xa(f e4pr,r Ns

3aneayrorqr.rft xa(f e4pofi

Pa6o.rar nporpaMMa o4o6pena na

flporoxor saceranils. raQe4pr,r J\b

3aseayroqufi ra$e4pofi

JII,ICT IIEPEYT
PAE C'IIEff TIPOTPAMMbI AIIC

Pa6o.rafl IlporpaMMa o4o6pena ua y.re616d ro4

y.re6rguft ro4

oT roAa

yre6rtrufi ro4

oT roAa



JIU

o6pasonarelrsofi rporpaMMbr Hi

T PEII,I C TPAIII4}I I,I3 MEHEHI4IT
paooqyo nporpaMMy Ar4crlrnnr4l{bn

HA14MEHOBAH14E
IpapJrenr4r noAroroBKr4 rcod u uaquvteHoaaHue OII, nanpawreHnocrb:
nsqHue (yrcasama ypoleHb nodzQmoercu)

Horraep

U3MEHEHI,I'

Bnecenrr I,BMeH(

pa6o.rei
ratl
npor

r uaerz/pas4elrr
'paMMbr

I4cnorHurelr
oI40

Ocnonanue
(uonrep u AmaflporoKona

3aceAaHr.rlr radeapsr)
I

2
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