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1. qE JrI{ O CB OEHkt tr I.I'ICI\ IZTIIJII,IHbI

flelnun ocBoelrutr AI{cqrrrIJIIrHLI "BgauMo4eiicrerEe na3epHofo r.r3JryrreHrTrr c neqeqtnol,r"
tIBJItIerc.f, {roplrraponanrze y cryAeHToB sHaHnfi (tusravecrux ocHoB rrrr4por(oro Kp)/fa

$yu4anteuraJlbHblx npoqeccoB, rrpoktexoAtllqux npl4 B3arrMo4eilclnara Ilr]TeHol4Brroro orrrl4r{ecKolo
II3IIfIeHI4' C BeUIeCTBOM, KOTOpLIe peaJII43yIOTQtI, B TOM t{IICJle B pSAg nA:}epELIX TeXHO,lOfr4rreCKUX

flpoqeccoB, a raloKe [onyqeHl4e [paKTl4rregrg4x HaBbIr(oB peaJrr43arlnr4 no4o6urx nporlecco]3,
IlpnuqznuaJllHo Ba)IGbIM Taler(e trBJrrercr ycraHoBneHHo rIOHr4r\4aHr{rl 83ar4MooBJI3H Mexry
cfusuuecrunau xapal(Tepl{crlIl(a\4r4 ssar.rhaoAeficrBr.r.s Jra3epHoro r.i3nyqeHll[ c Berrlecr,]toM c
KOIIeqHLIMI{ lapaMerpalu $uzuuecl(ux I4 TexHonofl4qecKrrx npoqeccoB, B noroplry peanr43)/rorc,s

AAHHbIE .f,BJIEHIZ'.

2. MECTO AIICUI4IJIZHbI B CTPyKTyPE OIIOfi ItO

[ucqunluna <BsalaMo.qe.ftcrn,ae na3epHoro r43nrreHrru c BerueclBo]4)) orr-Ioc]ircr r(

o6tlsaremHrrNa AuoIIZ[J]I4I-IaM napuarunnofi Lracru OIIOI roAroroBrs4 6axa-rraeDoa tro
H arrp aBneHzro < JI a-: epHarr rexHr4Ka r.r Jra3 epHbre rexH o rrof r4rr ),

[JIrt ocnoerfrrtt ranHoft Aucqunrl4Hbl yqaquucr rpe6yrorcrr 3luaHartr, ro;lyqaeMbr(3 B paMr(ax
cneAylolqux IIpeAIIrecrByloqllx AI{cqurIJII4H: OcHoerr xsanrosoil oner(Tpor{r4r.1l,I; Itor.epelrtral
onrl'IKa; Helunettnatl onrl4Ka; Ontzqecrcue Marepr{anbr 14 TexHonorfir; llput)naHurcu ournqecrcoro
r{3JrrreHrz{.

B ro x<e BpeMs, ocBoel{I4e ALioIII4[JII4HI'r Heo6xoAI4Mo Anr ycrrerrtHoro ocBoeHr4{ IrocrleAyrol]rrK
AI4OIII4III'IH, TaI(I4x I(aI( (JIa3epHbre rexHoJrorr{rr), a Tarur(e npoxor(Aerrur ]lpenlnnlolrnoi,i npalr<ruxa
14 HarrLrcaHrrs B brrrycr(H o ft xn anu cp uK arlrroHH o fi p a6 oru,

Ycnenruoe ocBoeHLIe AI,IcIII4[nI4Hr,r <<Bgarznno4eficrnue Jra3epHor.o usry\e1vrfl c BeruecrBoMD
npe.4norlaf aer rraJrr4rrue y o6yuaroquxct cneAyloqr4x sualrztl, ,yveuuit rr Hg.BbrI(:oB, iloryqer-rHblx npla
r43yqeHw yKa3aI-IHbIX AI{cuI4rInI{H tr B xoAe npoxolc4enutyue6uofi u rrpor{3BoAc:rseHHofi [par(rr,rr(:

o 3nalrrae rfnsuuectcux [pl{Hul{non Synnquour4poBaHr4r na3epHbrx ohc,reM, )/[paBneHr4rr
na3epHblM I43IyrIeHI4eIvI, a TaIOKe OCTIOBHbTX 3aKoHoB, OIlUobrBaroqux 3JIer(ltpoMafHIrTI-rOe
r.i3nyqeHue;

o 3HauIae MeroAoB Ir I{aBIIKI.,I MareMarr.Iqecr(oro ou,rcaHrrtr pacrpocrpaHeHuq Jla3epuofo
v3nYreElrs' B cpeAe, a raK)I(e 6a:onrrx nplrHl{Irrrots co3AaHr4rt cooTr}e1crBylorll4l{
I(OMnbIOTepHr,rx rrao4elefi ;

o Yuenue [pI4MeHflTb Crac:rerrallr,Ift rroAXoA Lr o0HorJHbre Merortbl
ONTI4qE CIO4 X CI,I CTEM.

npoer{THpoPaHntrr

3. It O MIIETEHIITTT4 O E vtIAIO Ir(Ef O C.g, O O pMl4pyll MbIE B p Ir3yJIb TAT Ir
O C B O E HIIfl TIJCIItr{II JII4 H bI

B pesynrrare ocBoel{Lrfl nrrcrJVrrJILIHbI o6ylaroquftcr 4orxreu AeMor{crprzpoBATb 0neA)qo[]r4()
pe3ynbrarr,r o 6pasonauzx :

3nalr:
o B3aI'IMOCB'3b MelI(Ay ocHoBHbIMLI 3aI(OHaMr4 ecTecrBeHHO-HayqH6rx Ar,rcuutrJIr{H Lr

npoUeccaMl'r, [poreKaIolIIzMI'I [pI4 B3aHMo4eficrnzrz Jra3epHofo rr3,[yqe1rrzfl c Bsu{ecrBoM, a rar()r(g
Mero.4bl MareMarl4LrecKofo aHaIrrr3a Ir Mo,4enlrpoBaHr4fl, TeopervrrecKof0 u :)Kc[epzMe)I]TaJrblrofo
IICCneAoBaHr4s AaHHbrx npoqeccoB ;



o ocHoBHbIe TIpLIHIII4I;I rlocraHoBr(r4 oKcrreprrMerrroB B odnaclr4 na3epHoft fiv:uxra.
Ynrerr:
I BbITIoJIH-f,Tb rIpaI(TIrqecKHe pa6olbl c na3epHr,IMI4 r4crorrErr4l(aMrr n vccJIeAoBarL Llx

xap aKTepr4 cTrrKu, r43Mepf,Tb rrapaMeTpbr na3 epHoro r.r3n) {eHr{_tr ;

. MoAenrrpoBarb rrpoqeccbr rr o 6rer:rur upu6opocrpo eHr4J{ ;

. aEurn3r[poBaTb IrocTaBJIeHHbre 3 aAaqu ;

. rrpoBoAr4Tb r.r3MepeHr4.f, rro 3aAaHuoii ueto4zre.
Bnaaern:
ocnoco6Hocrbro rlpoBoAlrrb gKcrrepl{MeHrrr, o6pa6orKy r.r [peAcraBJrrrrb JKcrreplz]vreHTaJlbHbre

AaHHbre;

o HaBLIKaMTT MaTeM aTIZr{eCKOf o M oAenI,Ip oB aIIZrs;
o cnoco6nocrbro paccrrl4TblBarb 14 npoer(TrrpoBarb 3JreMeHTbr rz ycrpofic,rBa) rzclroJrb3yeMbre B

JIa3epHbIX TexHoJIorI{qecICux npoueccax, a rar()r(e npu nocraHoBr(e 3r(0[epr.rMeHTOB B oftactw
naaepuofi Susuxu.

B pe3ynbrare ocBoeHlr{ r[cqulJII4HbI o6yrarorqzficx AorDr(eH oBJrel4erb cJ]eAyrqulr4Ma
npoSeccraoHaJrbHbrMrr KoMnereHq LrflNrvr:

cuoco6Hocrsro K aHanIEy tlocraBneHnofi salLatm rrccneAoBaHuft s o6racru npv6opocrpoeHrzfi
(lIK-1); foroBHocrblo K MareMarl4rrecKoMy MoAenr4poBaHrlro rrpoqeccoB u o6reK:roe npu6opocrpoeHrrf,
v lrx uccneAoBaHuro sa 6ase cralilaprr{r,D( rlaxeroB aBToMarrr3r,rpoBaHHoro fl]poeKTapoBaryvfl -.n

caMocrof,renrno pa:pa6oraHHbD( rlporpaMMHbx [poAyKTon (lIK-2); cnoco6noc'fb]ro K npoBeAeHrrro
zsltepeHl'tfr rI I4ccneAoBattnrpa3ntrqnbrx o6rexros rro 3aAaHHoit rrero4raxe (lII{-3).

4. CTpyKTypAT4coAEpxAHI4EAI,ICIII4IIJII{HbI

O6rqax TpyAoeMKocrL Arrc{urrJllzHbr cocraBJurer 6 sa-rerHrx elr4 Hrzrl 216,.a1cos,

CoAepxaHurr 4ncqnnruuhl

1" Pa:gel 1. Bnegeuue B Arrcrlr4rrJrrrHy.
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'Uen4un 1. I'Islyueuue Ir Berlecrno" Portr, rzsy.raeuofi Ar4cur4rrnrrHbr B c'rpyr(Type o6pa:oBalrrfl. Cert:tr,

AI4cIII4rInnHbI c IpyTLIMH npeAMeTHbIMI{ o6rac'r-{Mla. Ocuosurre HarrpaB,rreHlrfl (lyqecrByrolJlr4x 14

[epcler(Tr4BHbrx nccle4on auufi .

2.Pazget2,nf.exalnu3Mbl rlorJrolrleHl{rr rr Arrcculaqrrrr 3Heprurr B BerrlecrBe.
Jrercqun 2. BosreftcrBrze na3epHofo r.r3lryqeHrlfl Hir aroMr,r rr Mo.rrcKy.rrbr.

OcuosHrte ypaBHeHLrt, olll4cblBalorque npoqeccbr paclpocrpaHeHr'r I oJreK'rpoMalu]rrHofc.] rr3Jr]r{eHr4it

B BeqecrBe - Kraccl4rrecKafi gneKTpoAI4HaMr.IKa. Teuroeas MO,4eJrE,. Ontu,recxa;l lBocrrprTr4MLrrTBoc1b

aroltapnofr cpeAbl. Pesonaucsoe AaBJIeHrre c era Ha aloMbr. C4nur a..ror4r{brx yposilefi B

3neKTpoMarHI{THoM rIoJIe. ,{nyxyponueBafl, cnc"reMa B cr4JrbFroM, pe3oFraHcoM rrore.
Jlerctlun 3. llornorqeHl{e na3epHoro rz3ryqegr.rrr MeranrraMrrv r4x orrrr4qecrrax crioftorna"
PacnpocrpaHeHlre sJleKTpoMarHr.rrr{brx BoJTr{ B npoBoA.srqzx cpeAax, OcHOeHrre ypaBr-renus orrrrrKr4
MeraJIJroB. Onruqecxze csoftcrsa MeranJroB. CruH-sS$eKT rr ero cnofiorea.. gacro.rna-s 3ilBr.rcr4Moclr,
rlofJrotqarelrnofi cnoco6nocrlr MeraJrrla rtpu pa3nr4qHr,rx Br4Aax Hopr\tanbHoro ox:zu-e(tc[er<ra. BxnaA
aHoMaJrbuo crLr cKr4H - g (p @ ex'ra B n o B epxHo cTH o e rrourorleHrr e,

Jrercqun 4. BzawworeftcreIae cBera c [onylpoBorrfrrKoBbrMt4 cpeAar4n.
3oHnatl crpyl(Typa nonynpoBoAHr.r.Ka. Ocnosnrre MexaHr.{3Mbr o.rrrrrr{eeKoro trorrorueFlrrri B

nonynpoBoIHIrKax. Oco6ennocru Me)K3oHHoro rl BHyrpr{3oHHofo rornorn,errr4.rr. Hacrnrleuze
MelK3oHHofo nofJlor{eH]lrs.. BuyrpusonHoe IIorJIorIeHI4e cBera u 3aBual4Moolb Ilofrouaremr,nofi
cnoco6Hocrn [onylpoBo,4HrrKa or KorrrleuTparluu cno6o4nrrx noourenefi. IftiHeruxa
0orono:6yltl.entrs. [onynpoBo AHr4Ka rroA nos4eficrezeu na3epHofo rr3;ryr;1er14tr, Brra.qHrze

4zQ $ysuouHo-pexona6rrHarlrloHHbrx ilpoqeccoB.
PasAer 3. Ilpoqeccblr rlpoleKamlque rrpn HarpeBaHrrrr MareprraJroB ,,ra3eprrbrM u3r,ryqeHgeM
JI e rc4un 5. O 6uar xap aKTepr,rcrr.rKa H afpeB aHrzr na3 epHr,rM a3 ryr{eHr.r eM,

Ceoitcrna na3epHoro Lr3ryrreHr4fl. u vx nlruflHue Ha rlporeKaHrre rexHoror.r4lrecKor-o npoqecca.
Bos4eficrwIe HenpepblBHofo I4 IrMrlynbcHofo r43JryqeHlrr Ha nofJroularculr4e rz [po3par{r{r,re qpeAbr.

YpanueHze rerrnonpoBoAHocrrr u efo perrreHu^f, 8 pa3nvr{Hbrx npeAena.x.
PasAe,r 4. Heluueiilrue e$Sercrrr no:4eftcrnuq urrreucrlBrror'o Jra:]epHoro r.n3,,ryqeg14fl rriR

BerrlecTBo.

Jlexqun 6. Ocnonnrre s$$exrrr nenranefiuoft onrprxz.
ocnoeurre ypaBHeHr.rr nenrauefinofi onrr.rxu. Helusefinnrfi ocqur:rx,r<.1p. rJsqzJrn.f,Top c xy6rzvHorl
selusefiuocrbro. 3aeuczx4ocrb rlacron't xol96anufr o't aMnnr4TyA6r, Carr,roeos4eiic1nr4e cBera .B

ue:rranefiHofi cpe4e. Car,ror!oxycrl poBKa.

,Uercryun 7. HetuuefrHrre e$serrbr B ra3oBbrx cpeAax,

Mnoro$oroHHoe no:6yx4euue. Helnueftualr volrnar\us..
rrpo3paqHocTr4.

Jlerct4un 8. HenraHefinsre sQ(fexrbr B KoHnencrrlloBaHHbrx cpeAax.

Jlsreur.re 0 al{o r4rr.4yl upyeu o ii

Jlasppuoo

HeluneftHue Bocrplrl4Mr{I4Bocrr4 npo3parrHbrx cpen. 3Sdlexr I{eppa. S.nercrpocrpr4rflIa.s v
sneKTpoKanopu'recrufi sSSexr. Bos6yN4enue eropofi fapMoHnrl:u. Bos6ynAeHr4e Br,Icruax
rapMoHI'iK. Mero4rr ocyqecrBneHlal flasonoro bnnxpoHr4sMa. IlaparnerpuqecKr4e feHeparopbr.
P a:gen 5. (DzsuqecKrre Mexa H rr3 Mbr,rr a3 e[rubrx rexH o.rro rr.rii.
,Uew4un 9. TexHolorr.rqecKr{e na3epr,r rr Jra3epHoe r.r3nyqeFrue.

Onruqecxze cxeMBI lasepuofi o6pa6orrclr. Jlasepnar nzr<poo6pa6orxa Marepr4aJroB,
TepMoyrrpoqHeHr4e rr cBapKa. JlasepHar pe3Ka.

Teuu .na6oparopnsrx pa6or
1. BosAeficrnue $euroceKyHAHbrK r.rMrrynbcoB Ha rBepAoe reno,
2. Tenrosoe no:4erZcrnze na3epHoro rz3nyqeHr4r Ha BeqecrBo.



3. I4sy'renue pa6orrr rBepAorenbHofo rexHonorr4qecKoro Jra3epa, J{a:epuax Mapr(r4poBKa
METAJIJII4IIE CIfl4 X N4 ATEDI4AJI OB.

TeMbr nlraKrnqecrcux saurrrufi
flpanrrzvecKne 3alsr\rs. noApa3)MeBaror perleHae 3anar_,,o cJreAyrofiIr'M TeMarr4r{ecKr.rM
1. PacupocrpaHeHr.re na3epHbrx rrru:oB n cno6o4uoM [pocrpaHcrBe r.r n ope,4e (n

alcrueHofi cpe4e).

pa3AeJraM:

TOM qI4CIC,

2. Mnoro$oroHuoe nos6yrlc4euze, HennnefiHarr uoHraarrpre. flnyxylloBrreBa.rr cr4crg1,da B

cr4JlbHOM pe3oHaHcHoM IrOJre.

3. ,{anneHze cBera. Pacce.suze cBera
4. Harpen Marepvuru na3epHrrM r.r3nfrenlreM. JlasepHoe

norJroqarcqef o MaTepvana,
5' onr^recxflfi npo6oi1fa3oB. Bos6yx4eurre 3ByKr4 B )rerAKocrnx,
6. Bos4efi crnze Serurocer(yHAHbx r.rM nynbcoB.

5. OEPA3OBATEJIbHbIE TEXTIOJI OI WTI

flpone4eHze JIeKuI{oHHbIX sauxtufr. o6ecneqeuo cilerlr4aJrr43npoBaHHbrMrz ay4prroplflMt4,
o6opy4onauHr,IMr4 KoMrrbrorepaMu kr gneKTpoHHr,IMr4 npoeKTopaMra, rITo llo3rroJr.ser corrpoBq)r(Aarr)
qreHlre lercqvfi 4en'roucrpaquefi KoMrlr,Ioreprrbrx crafi4on. Ila6oparopur,rit Kypc o6e{neveu
coBpeMeHHr,rM Jra3epnrrlr o6opyl(oBaHrreM.

Ilpone4eHue neKqrroHHbrx 3aHtrufr no Alzcrlr4rrnrrHe npoucxoArrr rro ruraccrTrrecr(ofi $opir,rr:,
llpeno4anareJleM (f oprtaynupyerct npo6relraruxa neKrJr4 rr v r(pyr :iauarr, norrelt(arur4 x
paccMorpeHIrlo. flpu erou AeMoHc'rpzp)/er0fl B3arrMocB.rr:r, 4auHofi Te)Maf.r4Kr4 e Marepr4arraMr4
npeAblAyxrux lexqnft. 3areu [pelonaBareneM pacKpbrBaerc-s coAep](aHne 4anuoft Te14br. B xole
neKI{aI4 o6yuarorqrzMct 3a.4alorc{ Bonpocbl, rlo3BoJlrrrorqne r4M. caMocrorreJrbHo HD(ollI41b perLreHr4rl
rlocraBJleHHrrx npo6neM Ha ocHoBe aMeloxlrlxcs y Hr4x 3HaHnfi, rforyrreHHbrx r4x rrpeAbrr(yrqr.rK
lexqufi u [pe4rrecrByrolql{x ICypcoB" fimr nuayanv3ar\vLr J]eKurrogrroro Mareprrara, B aracrr{ocr.rzr,

AeMoHcrpaII[rI pe3ynlTaron nos4eficrnzx Jra3epHoro u3nyqeHrzs )ia Berqcorr]o B pa3nfiqHbr.x
peXI'IMaX, a TaKlICe AntI crI}{ynflI\vV niBepHbX IIpOqeCCoB, tIpIIMeIlttIOTC,-s MynbTr{MeALIfiHr,Ie
TEXHOJIOfI{U,

[lx nonlulleHl'It ypoBHt ycBoeHI.{t ,IIeKuI4oHHoro Marepaara u .upuo6p€)TeHr4rr rp2.KTarrpcKr4]{
HaBbIKoB npoeKTlzpoBaHufl npeAycMarplzBaercfl aKTrrBHar. Sop,l,ra frpoBercnzr rperKTur{gcnr4l(
gaEs:Iufr' B BIIA9 coBMecrHoro pa^:6opa I'n perreHLrfl. 3anaq, a rax)r(e coBMecrHolo BrrrrroJrHeHlrjr
la6oparopHrrx pa6or, rrro cloco6crnyer pa3Br4Tr4ro KoMrrereHr1an ftK-1. flpu oroM qacr]i
lpaKTurIecKI'IX 3aH.sraIi npe4yclrarplrBaer peIIIeHLIe 3araq, a Apyrafl Lracrr, llocrr51111eHa coBrvrecrr{oM\/
pas6opy KypcoBbIX pa6or yqalqzxctl, tlocrpoeHurrx n $opue ycrHr,rx [pe3errlaun;.fi. Cr1ymuti,r ,,t
TaruI(e caM npellolaBaTeJlb, 3aAalOT BLIoTyIIaTIUI4M Bonpocbl 14 CoBMeoTHLTM o6pa:orra onpenq;rsroT
crerleHb BbIrIorIHeHI4tI 3a4aF.Lrfl- no rcypconoft paSore. Br,rnoluenve cauoii nypconoft pd6orrr
ocyqecTBn.seTc.rr Bo BHeayArrTopHo e Bp eM_s,

6. OIIEHOqHbIE CPEACTB A T,JIfl TEKYIIIE|O KOIITPOT.fl }ZCIIEBAEMOCTII.
rIP oMEXvr otIHorZ arrn crAIIr{u ilo I4T of AM o cB o EHvIfl Ar{ cqr{[Jr Irr-Ibt I4yqEEHO-METOAI{qECI{OE OEECIIETIEHI4E CAMO CTOTTTEIb FTOIZ p AB OTBr

C]TYtrIIHTOB
Teryrqrzfi KoHTponb ycleBaeMocrl4 cryreHToB ocHoBr,rBaeror r{a ycnerxHoclu pa6olbr cryAgHToEi

rro Hecr(oJrbKr4M HanpaBneHu_sM :



Brmonnenr4e KypcoBofi pa6oru ($nxpeircuHf-KoHrponefi J\b2 u j\b3);

Ycneruuo cm B srcr)mJreH vfl npv 3 aIrIVre rypconofi pa6orrr;
AxrueHocrb Bo BpeMjr Jrero{r4orrHbrx rr [paKTrrrreclgzx saltrruir,.

1. Mexaungvbr rrornorleHLrfl rr rr4acvrLar\Ln4 sHepflirz B BerrecrBe,
2. KaqecreeuHa.s cxeMa MexaHr43MoB rrorJrorqells. u3ryLreHarg, a raruKe [epexoAa

TerrJro. KuHeruna AaHHr,rx ilpoqeccoB.
3. Tennosas MoAeJrb na3epHoro nos4eftcrnur{ Ha BeqecrBo.
4. Cesss orrl4rrecKI4x nocro-tIHHbIX c xrrrlKpoxapaKTeprzcrrzr(aMr4 MeraJrJra.
5. ocHosHrre MexaHI43MLI oflTrrllecKofo rrofJrorleHu.s B lronyilpoBonHar(ax;

O

a

a

frocJreAoBaTeJIbHOCTb flepeAar{u SHepfu H.

6. florlorqareJrbHa.fi cnoco6nocrr, MeraJrJroB.

7, AHouamurd cr<zu-e@Sexr. Br<lal B neBepxHocrHoe norrrouleHile.
8. r{acrornas 3aBlrcI4Mocrb florJlorqarelrnofi cnoco6noc.rr4 r4eraJrJriL nlr4

HopManbHoro cr<vH-e$ (perra.

3Hepfvr4 B

I\4EXAHTI3MbI I{

pa3JIIITIHLIX tsUAaX

cnoco6Hocru

orI,IcaHr{ro

9. Onrz.{ecKze rrpoueccbr B rronyrpoBoAHrrKax.
l0.Bnyrprz3oHHoe noruoueHlze cBe)Ta rr 3aBrrcrrMocrb nornorrlaremuoii

[onyllp o B o AIJI'IId.A OT KOHTIeHTp arlur4 cB O 6 oAHbrX uo czreleft
Bonpocut rc peilmuuz-rcoumpono Nb2

1. OcHonnrre ypaBHeHa.s ne:rznefiHofi onrErn. Helnnefinr,rfi ocuallmon.
2. Ocqullxrop c r<y6zuuoft uelzuefinocrr,ro,
3. cauonos4eficreue cBera n Herunelzuofi cpe4e, calro$orcycrzpoBKa.
4. MuoroQoroHHoe nos6yx4enue.
5. Henzsefinas LroHu3ar\rrfl"

6. He:ruseftnue BocnprlnMrruBocrlr nposparrHblx cpeA.
7. 3$$exr Keppa.

8 . 3lerrp o crp nKr\lrfl r,r 3 Jrer(Tp o Karopt4 rre cKzft e Q cf exr,
9. Boa6y>n4enue eropoil rapMoHr4nr{.

1 0. llapanaerpr4rrecKr.re f eHeparopbr

1. Teurosrre s$Qer<rrr B KoHAeHcrzpoBaHHbrx cpeAax.
2. TenlonponoAHocrHbre MexaHr.r3Mbr orBona re[ra,
3 ' Pa:pyruenue npo3parrHllx TBepAr,IX TeJr noA 4eficreuenn rra3epHoro r43JrFreHr4rr,
4 . JIa"repna-:r crepeoJrr4rorparf ur.
5. @rasusecrae [poqeccbr nasepHofi pe3Krz.

6. @ugzqecr<ne MexaHr4:iMrr lasepHoli cBapKr.r.

7 . @usr4-recrue MexaHLr3Mbr Jra3epHoro yflporrr{eHri{.
8. CenercrzeHbre MexaHr43Mbr Bo3Aefr.crBz.s.Jra3epHoro [3nyrreHrl.s Ha BerrlecrRo.
9. Ilpunqun geitctnv.norrr4qecKoro rrrrHuera.
1 0, llprlHqran 4efi crnnr 6nrz>xrrenoleBof o orrrr4qecKofo MrrKpocKola.

Boupocrt rc angauerrv
1. Klaccuuecxvit, rronyKJlaccuqecrnft u KBaHroBo-Mexauraqecnnfi [orxoAbr r(

a:auuo4efi crBHf, prgny-trelnnfl. c BerlecrBoM.
2, YpanneHlzl Maxcserrra. Peurenze Anfl rrpo3parrHbrx Arr3JreKTprrr(oB 14 MeraJrrroB.



3. OnruqecKue ceoftclna Ar43neKTpr4r(oB B MoAenr4 Ilopeuqa (norasare.nb rrpeJroMJrefiwx u
r<os$ SzqzeHr nofnoq euux).

4. BpenaeHnar rd rrpocrpaHcrBeHua.fl Ar4arrapc:.irn.
5. PacnpocrpaHeHr.re orrrrrqecKr.rx BoJrH B npoBor-surrx cpeAax. cxzu-ecpSeru,
6. 3asucul4ocrb orlTl,Iqecrux cnoftcrn MerannoB or rracrorbr (4acnepcvtrt r\4eraJr,rroB

Jlopeuqa).
B ]\,rOAenr,I

7 . Mexauusvbl nornoqeHus ortruqecl(of o r43nyqeHuq noJrynpoBoAHr4r(opbrMq
8' Percou6uuaqus.v3a)<Bar gneKTpoHots 14 AbrpoK B rronylpoBo,4HzKax
9' Mexauusubl neperar{u lofno[]eHrrofi sHepfr4u orrl4rrecKoro u3nyqe1rrfl

p erxerKe B rr o nyrrp oB oIHr4Kax. Mex anz:ur,r perou 6u rtatt r4u.

apeAavrr4.

Kprrcrarrnu.lecrcorZ

10' OuronHLIe HeJrrznefinrre s$sexrrr B orrrrrrce. Marepva:nHoe ypaBHe)Hr.re r{eJruHefinojl 
"f.4"r,11. Hennnefinal nonxpksarJr4fl. HerIaHefiHaa Bocnpvt4MqlrBocrb. Ksalparrrqlratr u r<y6iaunrre

cpeAbr.

72' onucanue nsarzuo4eficrBlrq cBera co cpe4ofi B r\4oAeJrpr ne:runeftnoro ocunrntroDl.
Ypannenue c KBaAparrz.rHoft HerzHeftuocrrro,

13. OnucaHae esazlro4eficrBzfl. cBeril co cpe4orZ B MoAe:rrr nerunefirroro octrurrqrop4,
VpanHeHue c ry6uunofi nenzHefiHocrbro.

14. Hennnefinax nortpLsar\r4fl. Jluueftnaspr uenraHer?Har Bosrpa1{MrrvBocru,
15. C4nzr aroMHbrx yponnefi B rroJre na3epHor.o n3ryqeHr4_rr.

1 6. Mnoro(f oloHnoe nos6yxr4eHrae.

17. Jlasepna.f, pe3Ka.

18. Jlasepuafl, cBapKa.

I 9, IIa:epuoe ynporrHeHne.

20 . Ilazepnarr crepeonurorpacpnl.

I . Bos4efr crene cBepxKoporKr{x na3epr{6rx rrMrryJrbcoB Ha Marepr4an;r.
2. lnyxrerr,rneparypHa{ MoAenb rrpv ctsepxKo porr(oM nos4erzcrnzrz.
3. oco6ennocrr,r gKcrreprrMeHTaJrblroro rr3rre''4.f, Bo3Aeitcrsun; deurocexvH.trHbrx na3e[]Hr,D(

r4Mrrynb coB Ha MaTeplranbr.

oco6esHocrr.r pa3nera BerrlecrBa nplr dreuroceKyHAHoM na3epr{oM no:4eftcrarau"
llrasreHze npu nos4eficrnzu cBepxKoporKt4x na:lepFrbD( rrMnyJrbcoB. 'I'epvnugcr(oej

4.

5.

rrJraB JreHLre c Bbrco Kr.rMrz cKop o crrruu. Hereplraqe cKo e rr JraB JreHI4 e.
6. OoroQusuqecKafl a6xxrryrn.

7. o6rqa,s xapaKTepr4crr4Ka Mexarrr43MoB Jra3epHo.o pa3pynreHzr.
Hr.r3KOTeMfrepaTypHoe pa3pyrueH\r e xpyrrKr4x Marepr.ranoB.

8. Paspyurenue yrrpyfLrMII Halp.rr)Kerrr4rMu. PaspyrueHue ocrarouHbrx{rr
Xnunqecrrre MexaHrr3Mbr pa3pyrrreHrrr.

9, Brrcoxoreu[eparypH're MexaHrr3Mbr c y\racrrreM r{clapeHr4r,
10. llonrprzronnr'rft MexaHIr3M tfopr'ruponanr,rx na3epHo-lrr{Ayrlr{poBagHo;o

pemeSa.

I 1. Jla:epnoe v clapeHue. KwHerzKa rrcrapeHv s uocKofi rroBepxHocrr.r"

1 . Mexanz.recKoe nos4ezicrnne cBera.
2. Bos6y>x4eHrre Bbrcruw( fapMoFrprK.

3. Henznefiuax pe$paKrllr_fl .

4. CeepxusnyrreHne s aroNauofi crrcreMe,

Mexasnqdcxoe,

HarrplDr(eH14rMlr,

noBepxHoQ'rlFrofo



5. Cauous,4yrl[poBaHFrarr lpo3parrHoc'rb.
6. Jlasepnax a6tn1mr^.

7 . vrcutehoBaHr.re Mexar{r43MoB orrr[qecKofo oxJ]ar( AeHkrs. aroMoB
8' zccle4onaHrae MexaHr43MoB feHepaq,un cBepxcr{nbHbrx

B JrOByUtr(ax,

cgeTo.tsEtx nolefr u

nraslaofi . JIzn eputrfi Tep M orAepnr,rfi crurure: r

7. YIIEEHO.METOAI4IIECKOE II I4HOOPMAUI4 HHCIE OEECTIEIIEHI4E
NI4CIII4fIJII4HbI

a) ocHoBHafl Jrr{Teparypa:
1" Bneleuue n $enarouauotf ororrzny: rpyn4aMeHTaJrr,Hbre ocHoBbr h na3epr{6ro x{erolr>r

ynpaBnteMofo nonyqeli.ns-14.4llarHocrI4Kr.i HaHocrpyr(rypr4poBaHHbrx MareprraJrop I C. M. Apaie.rstFr
fu ap.] ; no4 o6rq' pe,4. C. M. ApaxentrHa.--Mocxea : Jloroc, 2015".- 743 c. liu6lno,rrnu gnl-y

2. Jlasepnrre npu6oprr rr MeroAr,r r.{3MepeHr.{.rr Aanr,Hocrrz: y.{e6uoe noc<:t6uel B,b;.
EorcIraHcrczfi [z ap.].- M.: Mocr<osciefi rocyAapcrBeHHrrfi TexHrzr{ecKlti ynr.inepcprrer lrrr,reua H,3,.
Eaynana, 2012.- 96 c. http://www.studentlibrary.ru/book/baurnan 0416.tLtml

3' Bar<c E'[' llpar<rl4l(a npeurzsiloHHoli ra:epnoil o6pa6orrcz/ Baxc Ii./]., h4n"rreurxzit
M'H', Canprrrzn JI'f.- M.: Texsocrfepa, 2013.--710 c.http://www.ipr-booksJro p.rul2,690l

6) gouonuurerr,Haq Jrrrreparypa :

1. Tyuzn B.B. JIa:epEr 14 BoJroKoHHas orrrr{Ka n 6zolre4zurrHcrerx uecr,,roBauusxr Tyuzrr
B.B. M.: OI{3MAIJItrIT. 2010.-- 501
http : //www, studentlibr ary .r,ilb o owl s BN9 7 g 5 9 22 r r27 g9 .html

2' Kproxon llf. Grerv*oceKyHAHbre rrMrryn'crr. Bne4eHrze ri HOB),ro

$usuxul Kpror<on llf.- M.: oI,l3MATrItr{T, 2008.
http : //www. studentlibr ary .rulb o okll s BN 9 7 g 5 9 22 1 09 4 r 3 .html

n) Ilepuo4lrrrecKlr e u3 Aa,H:atri
I ' XypHan <Vcuexu rlzsuuecrnx Hayr(), Apxun HoMepoB. pex<ul,r 4ochyna:

http : //ufn. r uh u l article s I
2' Xypuan <KnaHroea.fl 3neKTpoHaKa). Apxr.rn HoMepoB. perxulr Aoc,ryna:

http ://www. quantum-electron.ru/pa.phtrnl ?page:onlcont
r) tr{nrepner-pecypcbr:
I . www.quantum-electron.ru

8. MATEPIIAJIbHO -TEXHIIqE CKOE OEECIIETIEHI4E AI4 CIJ][{ II.III4I{T,I

llpuueueHze Mynbrl'rMe4zfinrrx rrpeeHTarluft r.r r<onarururepHLx cutvtyrrnrlmfi o6ecne.Msaerc.s
rlpoBeAeHlrelr :ausrufi n o6opy4oBaHHbD( MyJIr,TI4MeAufinr,ru o(iopyltonaHuer a'{Arr-top2gx xa$e4prr
@rzlIM.

[lrx o6ecneqeHl4-fl [poBeAeHI'Il la6oparopHbrx pa6or vt ilpaKTr4rfecr(Hx zasntnrt r4Meloro.f,
KoMrrbrorepHbre KJraccu xaQe4prr OzllM r4 cngrlr{anr43r4poBaHHrre yue6Ho-Halrqsr,r* na60pa.r'pza
ra"repHofi crepeonl4rorpa$zu Qru6. 123-3) n na:epHoil rexHraxu 14 na3epH x rexHoJro ruft (Jta6" l1J-

14X

n: aunro4efi crBtrfl, c Beule crBoM.

9. Onru.recrzfi npo6ofi
10, Bsazlao4eficrnrze na3epHoro vrcnv.crelufl. a

1 1. BrrryxcneuHoe paccerHr4 e cBera.

oOracrt laseipnoii
'207 c

a\



Pa6o'ra.s nporpaMMa rI4cIII4rInLIHbr cocraBJreHa B coorBercrBr4r.r c rpeoonarl LrsMuOfOC BO no
HanpaBneHzrc 1 2. 03, 05 JlasepHax rexHr4Ka rr rxasepHr,re rexHoJrorr{[

Pa6ouyro rporpaMMy cocraBrdnlr: AorIeHT naS. O

c.lr.c. P-1024 n

PeUeHseHr
(npe4cranzrelr pa6oro4arenr)

(Mecro pa6orrr, AoJrx(Hocr6, OZd, noarflircr)

3 ane4yrorqzft r<a$ e4pofi

Pa6o.{as [porpaMMa ogo6peHa ua

flpororor sacenalr4fl. xaft e4pu J\i:

3ane4yroulnft xa$e4pofi

Pa5oqas nporpaMMa o4o6pena na

flpororcor 3ace1aHus. ra$e4pu J\b

.Ie6HLrfi

_oT

ue6nrrft ro4

_ _ yue6

,oA

,\a

flp orp arranaa p accMorp oua Lr o4o dp eHa Ha 3 ace {aHrzra xaft e4pbr EI1IIM

3ane4yroulufi r<a$e4pofi

(@I4O, no.rnncr)

Pa6oqar [porpaMMa

HarrpaBJrer{us 12.03 .0 5

paccMorpeHa Lr o406pena HA 3ACerAHLrv. yue6rro-uero,4uuecrofi

JIa-: epH ar rexHrzKa 14 n 43 epnbre rexH o Jro rrzrr

llp e.4ce,u areJrb KoMr4c cr4 14

Pa6oqa-s [porpaMMa o4o6pena Ha

flp ororon 3 ac e AaHr4s. na$ e4prr J\b

(ouo, no4n

JII4CT TIEPEYTB EPXTNEHI4'I
PAE O qE rz rrp o f p AMMbr Ar4 crlr4frJr r4Hbr (M oAynq)

Apaxennn C,M,

I(OMI{CCI414

Apaxe:r-rrri C.M,

k e J/,

3ane4yroqzfi rca$e4pofi

lor /7 rorc



Pa6o.ras rrporpaMMa o4o6peua na
flpororor sace4altrfl ra(!e4pu Nb

3ane4yrorquft xa$e4poft

Pa6oqar rporpaMMa o4o6pena na

flpotoron sace4aHtrx ra(f e4prr J\b _or

y.re6nufi ro4
4

-yqe0Hbrr,r foA

foAa
3ane4yroqufi xa(fe4pofi

Pa6o.ra{ rporpaMMa o4o6pena na yue6uuft ro4
flpotoron 3ace4arrtrs, na(f e4pu Jllb

3 ane4yrorqrafi raQe4pofi


