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1. TIEJII,I O CB OEHVTfl ilptUIprIIJIr4HbI

I{e.nrun ocBoeHl{fl Al{cqrrrlJrrrHu "B3al,IMo4eficrnue nffiopHorro r43[yrreHr4rr c BerlecrnoM"
flB[rfle'rcfl, (poprr.tuponaHue y cryAeHroB guaaufr. (fusuuecnlrx ocHoB txupoKoro Kpyra
(pyn4anrenraJlbHblx [poqeccoB, rlpol{cxoAsl{I4x IIpv B3auMo4eilrcrnuvr uHTeHcr4BHoFo orrrr.rqecKoro
kI3nr{eHI4{ C BeITIeCTBOM, KOTOpbIe peanr.r3yrorcq, B ToM qr4cJre B pflAe na3epHbrx rexHoJroryrqecKux
npoqeccoB, a raKxe [oryqeHue npaKT[qecKr4x HaBbrKoB peanr43aurrr4 uo,4o6urx npoqeccoB.
flpnnqunzaJlbHo BaxHbIM TaKXe tBJrrercr ycraHoBrreHrre rroHr{MaHrzr 83ar4MocB.fl3r,r Me}r(Ay

Qusuuecruir,tu xapaKTepl,IcrllKaMr.r nsauuogeficrBlrfl Jra3epHoro usnyqelufl. c BerqecrBoM c
KoHerrHbIMI,I [apaMerpaltz (pusuuecKllx LI TexHoJror[qecKr4x npoqeccoB, B Koropb]x peanr{3}Torc.f,

naHHbIe frBIIeIJI?Ifl..

2. MECTO I.I1ICL\I'IIUrr4Hbr B cTpyKTypE ollorr BO

[zcqnnlnHa <Bsaunao4eficrsue Jra3epHoro yrcilv.creHufl, c BetqecrBoM) orHocr4Tc.q K

o6-f,garerlHHl4 AuoIII{TIJIIaHaM naplrarunHoft qacru OlIOll noAforoBKrz 6aKaraepon ro
HarrpaBneHzro < JIas epHa.fl TexHrrKa u na3epHbre rexHoJroruv )).

[lr ocnoeHl4t AaHI{ofi AucIluuruHbr yqarquvrcr rpe6yrorcr 3HaHyrl, [onyqaeMbre B paMKax
cneAyloql4x [peAlxecrBynoqux Ar4crlrrlnuH: OcHoerr KeaHronofi gneKTpoHprKr{; KorepeHrHaa
onrHKa; Hetuseftuas onraxa; Onrra.recxlle Marepr.raJrbr rr rexHonofrrs; flpu€unuxtr onrr4qecKofo
Lr3nrreHr4s.

B ro xe BpeMt, ocBoeHlze AI{cIII4rInrIHu ueo6xoArrMo Anr ycneuH:oro ocBoeHr4r nocne4yrourr4x

AI{cuI4nnuH, TaKI4x KaK (Jla3epHbre rexHoJrorLtu)), a raKxe rrpoxo)KAeHilfl. npe44nnnouuofi rrpaKTr,rKr{

kr Harrilcanurr B brnyc KHo ft xn alu (p r{ Karlr4 oHH o fi p a6o ru.
Ycneruuoe ocBoeHl4e IL{cIII4TIJII4HH <Bsar,rMo4eficrnze na3epHoro rz3nfreHuf, o BerqecrBoM)

npeAnonaraer Harurtvre y o6y.rarorll{xcfl cnelyroqr4x zuannit, yueHzfi 14 HaBbrKoB, roryrreHHbrx npz
v3YrcHr4Lr yKiBaHHbIX AI4cIIulnrIH 14 B xoAe npoxolKAeHnxyue6uoitIz npor43BoAcrseunofi npaKTr4K:

o 3uanze Susuuecxvtx npI,IHIII4non SyurquoHr{poBaHnfl. rra3epHbx cr4creM, yrrpaBneHr.rt

na3epHblM I43ryqeHI,IeM, a raKxe ocHoBHhIX 3aKOHOB, OII{CbIBaroqux SJIeICTpoMafHI,rrHoe

r,I3nrreHr.re;

o 3uanue MeroAoB rr HaBIIKI4 MareMarr.rqecKoro onvcalLrfl pacnpocrpaHenfl.s JrasepHoro

I,I3nf{eHLIr B cpeAe, a raKxe 6asonHx nprzHrlr{rroB co3lla]FlLtfl. coorBerc'rtsyrc[rr4x
KoMnbrorepuux lro4elefi ;

o Vuenne npr.rMeHfiTb cr,rcrenaHuft noAXoI v ocHoBHbre Mero,4br

ollTt4r{ecKklx cl4 cTeM.

3. K O MTIETEHIII4I,I OEyqAIO IIIETO Cfl , O O pMtrrpyEMlblE B pE3yJIb rATE
o c B o E Hptfl 4vrc\ I4fI JII,IHbI

B pe:ynrrare ocBoerwrs, Mcr\LrrrJrr4Hbr o6yrarorquficr gomreH AeMoHcrprdpoBarb cneAyroilIr4e
pe3ynbrarbr o6pasonanru:

3Harr:
. B3aVMOCB.u3b Me)K"qy ocHoBHbIMr4 3aKOHaMLI eCTeCTBeHHO-HarrHbIX AI4CrIrr[Jrr,IH rr

lpoqeccaMl4, IIporeKaIouII,IMI,I rlpu B3alrMoaeitcleuu Jra3epHoro vgny-ue:uus. c BerlecrBoM, a raKlxe
MeroIbI MareMarlrgecKor0 alluru3a r4 MoAenupoB,aHnfl, TeoperuqecKoro 14 3Kc[epzMeHTanbHoro
14 ccJreAoBaHHf, AaHHbrX npoqeccoB ;

[p0eKTr4poBaHvrfl



' ocHoBHbIe TIpIIHIII{[br rIocraHoBKH gKcrrepr,rMeHToB B o6nacrr4 _rra3epHoft $zsur<u,
Ynrerr:

' BbIrIoJIHtrb npal(Tl4qecKl{e pa6orrt c Jra3epHbIMIa .[croqHr4KaMr4 14 raccJle.rloBarb r4x
xapaKTepr,rcTr,rKpr, r.r3MepsTb [apaMeTpbr Jra3epHofo Lrsnwe]Flu'.i

. MoAeJrlrp oBarb rrpoqeccbr rz o 6r errur npz6 op o crp o eHr{, ;

. aHurLI3LrpOB aTb II0 CTaBJIeHHbIe 3 alaqu ;

. rrpoBoAlrrr, r,r3MepeHlrr [o 3aAaHHoft ueronune.
BlaAern:
o cnoco6uocrblo npoBoALITb gKcneplzMeurrr, o6pa6orKy r{ [peroraBnflTb 3KcneprzMeHTilIbHbrg

AaHHbre;

. HaBbIKaMr,r MaTeMaTI,IqeCKOtO MOAeJIHpOB A]i^]/Ifl;

o cttoco6nocrblo paccql.ITblBarb v rlpoeKTlrpoBarb gJreMeHTbr ra ycrpoficrBa, rlcrroJrb3yeMbre B
na3epHblx TeXHOJIO|I{qeCKI,IX [poqeccax, a raKxe rrpl{ rrocraHoBKe SKCrIeprrMeHToB n o6lacru
nasepuofi (fr.rsrarz.

B pe3ynbrare ocBoeuld{ ApIcIItlrIJII4Hbr o6yrarorqzftcx Aon)(eH oBJraAerr, cneAyrorlr4Mr{
npoQeccu oHaJrbHbrMr.r KoMrrereHrl vrsNrvr:

cloco6nocruo K alriulrl3y rlocraBnenuofi garawr r4ccneAotsaHufi e o6racru npu6opocrpoeHr,rq
(lIK-l); roroBHocrblo K MareMarlzqecKoMy MoAenr{poBaHr4ro rrpou,eccoB z o6rerron npu6opoorpoeHr{,
n vx [ccneAoBaHrlro Ha 6ase craHAaprHbx rlaKeroB aBToMarll3r4poBaHHoro npc]eKTvpoBalvrs. pr

caMocro-flrenbHo pa3pa6o'rannlx [porpaMMHbx rlpoAyKTon (lIK-2); cnoco6uocrbro K npoBereHr{ro
zsrrlepenzfi 14I4ccileAoBalr4flpa3rrr4llrbx o6rexroe rro 3aAaHHofi rrlero4nlcr; @K-3).

4. CTPyKTypAI4COAEPII{AHI,IEAI,ICUKIJII,IHbI

O6triaf, rpyAoeMKocrb AI{cIIrunLIHbI cocraBnser 6 3aqerHbD( e4r{Hr4u, 216 .qlac,ol,.
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Conepxanuq AucuunruHrr

1. Par4e.rr 1. Bnegeuue B Arrcqn[JrrrHy.
Jlerct4un 1. I'Isny'reu[e 14 Belrlecrso. Pom usyuaeruofi rucrlr4rrnrzHbr B crpyKType o6paroBaHgrr. Ce-s3r
AI{cqI4IInI{HbI c ApyrnMI,I [peAMerHbIMLI o6nacrsnu. OcroeuHre HarrpaBneHr4{ cyrqecrByTorrlr4x 14

nepcrreKTz BHbrx llccleAouauufi .

2. PasAeJ 2. Mexanu3Mbl rlorJrolqeHr,Ifl rr Ar{ccnrraqurr 3Heprrrr{ B BerrlecrBe.
JI eru4un 2. BosrciacrBr{e n a3epHoro r{3Jrrr envrs. Ha aroMbr r{ MoJreKyJrbr.

OcHosHrre ypaBnenLrfl. orII{cbIBaIouI{e npoqeccbl pac[pocrpaHeHus gneKTpoMarHr{Trroro r43nr{eH?rt
B BerqecrBe - Kraccl{qecr(aJr sneKTpoAr,rHaMr.rKa. Teulonas MoAenb. onruqecxas Bo0np[r,rMIrr{Bocl]b
arouapnofi cpelbl Pegonaucnoe AaBJIeHpIe cBera Ha aroMbr. C4nrzr aroMHE,rx yp6nnefi B

sneKTpoMarHHTHoM rIoJIe. [nyxyponHeBar crrcreMa B cvJrbHoM pe3oHaHcoM rroJ]e.
Jlerct4un,3. llornoueHl,Ie Jla3epHofo r{3JrrreHr.rr MeraJrtraMuvr r4x onrr.rqe)crux cnoficrea,
PacnpocrpaHeHl4e sneKTpoMarHLITHbx BonH B [poBoArulax cpe,4ax. C)cHoeurre ypaBHeHr4rr orrrr.rx:r4
Mer€uIJIoB. Olrzqecxue cnoftcrna MeraJIJIoB. Cxrzu-s$(peKT Ir ero ceofiorsa. r{acrorHi,rs 3aBu:er{Mocub
norJlolrlarelruofi cuoco6uocrl4 MeraJIJra rtpu pa3r[qHbx Br{Iax HopMaJrbHoro cnzn-o$$exra. Bxna.A
aHoMaJrbH o crr.r cKr4H-gS S enra B noBepxuo crHoe norJrorrleHrze.

JI e rcqun 4. Bsaut\,to ilefi creue cBera c lonynpoB oAHr.rKoBbrM h cp e AaMyr.
3ounaq crpyxTypa lonynpoBo rluKa. Ocnoeurre MexaHr.r3rMbr orrrrzqecKoro rlorJrorrreHr4.f, B

lonylpoBoAHl4Kax. Oco6ensocru MexcoHHoro r4 BHyrpr,r3olrHoro rrorJrorrleHr4l. Hac,r,rqenue
Mex3oHHoro nornoqeHzx. BnyrpLI3oHHoe [orJlolrleHr,re cBera vr 3aBucuMocrb r]orJrorqarelruoft
cnoco6nocrz [onylpoBoAHllKa or KoHueHTparIuH csoboAutrx uocureleft. Kunerura
$oronos6yxAeHl4t noJIyrIpoBoAHI,IKa rroA nos4eftcrnueu na3epHoro u3ny.creii{Jrtr, lhusnue
4Ia$ $ysu oHno-pexovr6r.rHarlr4oHHbx npoueccoB.

PasAer 3. Ilpoqeccblr rlporeKaloulue [pI,I HarpeBaHrru Marepr{aJroB Jra3epur,rM rr3JryqeHI{eM
JI e rcqun J. O6rqar xap axTepr{crr{Ka HarpeB aHHfl Jra3epHbrM r{sryrreHr.reM.

Cnoficrsa JlasepHoro l43JryqeH[t pr ux BlrtrflHvre Ha nporeKaHve rexHorofiaqecKoro r]pouecca.
BosAeficrel4e HerlpepblBHoro H zMrlynbcHoro r,r3rytrelvs. Ha rrourorqaloul[e 14 [po3paqHbre cpeAbr.
Ypanueuue renJronpoBoAHocrr.i r{ ero perrreHr,rr B pa3rrzrrHbrx npe,4eJrax.

Pas4e.rr 4. He.rlunefiunre eQsemru no:4eficrurfl r.rHTeHcrrBHoro Jra3epHor-o r{3JnyqeHr,rs Ha
BeruecTBo.

Jlen4un 6. OcHonurre s$$exrrr uenzueftHofi ourprru.
OcHoeHrre ypaBHeHl4fl Henrznefiuoft orrraru. Helznefinuft ocqlrlnmop. OcrlnnnflTop c rybrzvHorft
HelpIuefinocrblo. 3aeucuMocrb qacrorbr rone6anufi or aMnJrrary4rr. Cauoroageftcreze cBera .B

seruuefinofi cpe4e. Canao$orycr4poBKa.

Jleru4un 7. Hetuneiruue s(fQexrbr B fa3oBbrx cpeAax.

Mnoro(foroHHoe nos6y:x4eurae. HerzHeftHas roHr{3aullf,. -flsrreHr4e caMolaHAyrlrapyenroia
npo3par{HocTr,r.

Jlercqun 8. Henzuefinue sS$er<rbr B KoHAeHcrrpoBaHHbrx cpeAax.
Helusefinrre Bocnp[I4MqLIBocrLI npo3parrHbrx cpeA. SQSerr Keppa. 3nexr:pgcrpu]iiqzr t;t

3neKrpoKanopz'recxzfi s$$err. Bos6yN4euue nropoft fapMoHr.rKrz. BosdyxtAeHr4e Bbrcrr1a)(
rapMoHI4K. MeroAu ocyqecrBJleHIar $asonoro crcHxpoHr43Ma. flaparraerpuqecKr4e reHeparoprd.
PasAeil 5. @ugu.recKr{e MexaHrr3Mbr Jra3 epHbrx rexnolorufi .

Jlerct4un 9. TexnolorzqecKr.re Jra3epbr rr n€rrepHoe v3nfreHr4e.



Onru'Iecxue cxeMbl la^lepnofi o6pa6orxu. Jlasepuax rr,rurpoo6pa6oma Marepr4aJroB. fla:epuoe
repMoynpoqHeHrle r.r cBaprca, Jlasepuax pe3Ka.

Tenau .ra6oparopubrx pa6or:
1. Bos4eftcrnue $evroceKyHAHbrx r,rMnynbcoB Ha rBepAoe 

'eno.2. Tennoeoe nos4eftc:rnrEe na3epHoro rl3ryrreHr..rs Ha Belr{ecrBo.

3. I4sy'reHIae pa6otrr rBepAoreJlbHoro rexHonorvsecKoro na3epa. Jlasepuen MapKr{poBr(a
MeTiurJlI4qecKr.rx MaTepr{€uroB.

Tennrr npanrfi qecKux :aHqrr.rfi :

Ilparru'recwre 3alflTntl [oApit3yMeBiuor peIIIeHI4e 3a,qarr no cneAyrollr4M TeMarr4qeoro{M pa3AeJraM:

I ' PacnpocrpaHeHlze ntBepHbIX rIr{KoB e cso6oAHoM npoorpaHcrBe H B cpeAe (n roM qilcJre,

axrzeHofi cpe4e).

2. Muoro$oroHHoe nos6yx4euue. Herrauefiua-s r4oHn3arlus. .{nyxypoBHeBafl c}rqreMa B

cl,rnbHoM pe3oHaHcI{OM IOJIe.

3. [auenue cBera. Pacce.qHr,re cBera
4. Harpen Mureptrura na3epHblM r,r3nyqeHpreM. JlasepHoe r4cnapeHr4e, pzupynreHue

Ilofnor{arorlero MaTepvana.

5. onrlu-recxufi npo6ofi fa3oB. Bos6yx4eHr.re 3ByKH B )r(r{AKocr.f,x.
6. BosAeftcrsue (feru'roceKyHAHbrx rrMnynbcoB.

5. OEPA3 OBATEJIbHbIE TEXHOJI OIVTVI

' JIeKIILIoHHo-ceMLIHapcKas cr4creMa o6yueuux (rpa4uqzoHHbre JreKurrorrHbre r4

n p aKTI,I qeCK Ue ZaUtlu x) ;
t Macrep-KJlaccbl (,Uervroucrpa\1rfl. Ha npaKTr.rqecKr4x 3arr.flTr4sx [pr4Hrlr,rrroB pacr{era

3aAaq rlo pa3nr4qHlrrrl renrau);

' rIpHMeHeHIze MynbrIrMeAlda rexnonorvft (upone4eHve neKrlr4oHHbrx zatts1.ufr. c
npI{MeHeHIzeM KoMrIbIorepHbIX upeeeuraquft kr reMoHcrpaqr4oHHt;x poJIr,rKoB c noMorrlbro
flpoeKropa r4Jrr4 KoMnbrorepa);

' nusopvaIII4OHHO-KOMMyHI{KaIIrIOHHbre rexHoJron4r.r (nprarvreneuue undlopMau:r{oHHbrK
TexHoJlorrlit [tts' MoHlITopMHra rexy{eft ycneBaeMocrr{ cryAeHToB r.r KoHTponq suauuft).

' Bcrpe'rz c yqeHblMu 14 crlequanvrcraMlr, pa6oraroql{Mr,r B HarIpaBJreHLrv pa31vrrvr1 M
rIcIIoJIb3oBaHI,rt nepcneKTI4BHIIX Jra3epHbIX rexnoloruft .

6" OIIEHOIIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJI^fl YCTIEBAEMOCTI4,
IIP OME)KYT OIIHOfr ArrN CTAIII,III IIO PIT Of AM O CB O F,IIUfl AKT C UZIIIJII4HbI I4

YqEFHO.METOAI,IIIECKOE OEECTIEqEHIIE CAMOCToJITEJIbHoTT p,q.sotTl
cTyAEHTOB

Ter<yrqufi KoHTpoJIb ycneBaeMocrlz cryAeHToB ocHoBbrBaercr Ha ycfierxHocrra pa6omr cryleHTo]l
no HecKoJIbKI4M HaIIpaBJTeHIItM:

o BrmonHeHlre rlpconoft pa6oru (4nx pefiuaHr-KoHrporrefi J\biZ z l\b3);
o Ycnemuocrb BbrcryrrneH Lrfl nptr 3atrlr4Te xypconofi pa6orrr;
o AxrlaeHocrb Bo BpeMJI JIeKTII4oHHrD( I,I npaKTrzqe cxux :;allsruit.

Bonpocut, rc peilmuuz-rcoumponn Jlbl
1. MexanusNabr rroruroruenLrs. v rLrccuila\Lrz sHeprur4 B BerrlecrBe.
2' Ka'recrseHHafl cxeMa MexaHI,I3MoB flofnoIqeHLrfl LrcnweHlr.f,, a raK]r(e n,epexoAa gHepflzl4 r]

TerrJro. Kunernxa AaHHbx npoueccoB.



3. Tenrosas MoAenb Jra3epHoro eosAeftcrsur Ha BerrlecrBo.

4. Csrsr orrrr4qecKr4x nocrorHHbrx c Mr4KpoxapaKTeprzcrr4KaMr4 Meranna.
5. Ocuonntre MexaHH3MbI olrl{qecKofo rlorJrolqeHus B noJryrrpoBoAHr{Kax; MexaHr,r3Mbr r4

locneloBaTeJrbHocTb nepeAaqr4 gHeprlllu.

6. florrtorqareJrbua.fl cnoco6Hocrb MeraJrJroB.

7 . Auouanrunft crcnn-e(p(f ercr. BrcraA B rroBepxHocrHoe [ornorqe]Hr4e.
8. Vactornag 3aBI,IclIMocrb rlofJlorqaremnofi cnoco6uocrrz MeraJrJra npv pa:lrr4qHbrx BrrAitx

HopMaJrbHoro cxvu-e$ Sercra.
9. Ourn.recKr.re [poqeccbr B rronylpoBoAHr4Kax.

10.Bnyrpn3oHHoe IrorJroIIIeHLIe cBera u 3aBr.rcr4Mocrr, rroilrorlare6uofi
lonynpoBoAHprKa or KoHrleHTpaqura cno6oAHbrx noclrrenefi

Bonpocut rc peil(nuuz:rcouytponn Jllb2

1, ocuonnrre ypaBHeHr,rs neruuefiHoft onruxu. HerraHefiurrft ocqzrrurop.
2. Ocqnnlsrop c xy6zvuofi selzuefinocrtro.
3. Carironos4eficrsue cBera e uernHefiuofi cpe4e. Carvro0oxyclrpoBKa.
4. Muoro(foroHHoe nos6yN4eHue.

5. Hernuefina-s proHlr3arlr.rfl.

6 . HelraHefi uue Bo crrplrrzMrrr4 Bo crr4 rrp o3paqHbrx cpeA.

7. 3QSexr Keppa.

8. 3nexrpocrprcKrlr4r r.r gJrerTpoKaropuqecKrafi e$$exr.
9. Bos6yxr4eHne nropofi rapMoHr4Kr4.

1 0. llapavrerpr..rqecK[e reHeparopbr

Bonpocut rc peilmuue.:rcoumpoaro JW3

1. Tenrosrle s$Qexru B KoHIeHcr{poBaHHbrx cpeAax,

2. TenlonponoAHocrHbre MexaHr.r3Mbr orBo.qa rerrJra.

3. Pa:pynreuze [po3paqHblx TBepAbx ren noA 4eftcrnneira Jra3epHofo v3n;'trelzfl,
4. JlasepHar crepeorrrrrorpa(fur.
5. Onguqecxute rrpoqeccbr nasepuoft pe3Kr{.

6. @uguqecrze MexaHH3Msr nasepuofi cBapKr.r.

7. @nsnqecxIle Mexa]HH3Mbr na3epHoro ylporrHeHras.

8. Cerexrflsubre MexaHr.r3Mbr Bo3nefi.crsufl,na3epHoro vr3rrr.qrenyrfl.Ha BerrlecrBo.
9 . Ilpnnqun geitcrnun orrrtrrrecKoro nhHr_lera.

1 0. llpzuqran 4eft crnua 6ruNnenoleBoro orrrr,rqecKof o Mr,rKp ocKorra.

1' Klaccrauecxzfi, [onyKJlaccz.recrzfi v KBaHToBo-MexaHr,r-recrzft fro,qxoAbr K orrlrcaHI4Fo

ns auruo4eft crBtrfl, r.r3nyqeHr{r c BerrlecrB oM.

2. Ypaenenur MaKceerra. Peuresue rnr flpo3par{Hbrx Ar4gneKTpr{KOB rr MeraJrJror}.

3. Onr['IecKze csoficrea ALIgJIeKTpLtKoB B MoAeJrH Jlopeuqa (roxa^:arerb npenoMJrell'zrs. kr

noe$ $uqraeHr norJrorqenur).
4. BpenaeuHaa r{ npocrpaHcrBeHHafl Arrcnepcvkr,
5. PacnpocrpaHeHr4e orrTr.rqecKux BoJrH B rrpoBoAsrqr4x cpeAa.x. cxun-e(f(per<r.
6' 3aezclaN,Iocrb onrl,Iqecr<zx csoftcrB MerilJIJroB or rracrorbr (4ncnepczr MeraJrJroB B MoAeJrI4

Jlopeuqa).

7. Mexaungubr nornorrleHr4r orrrr.rqecKofo r,r3nyrreHur rroJrynpoBoAHt4roBbrMn cperaMu.
8. Pexorrl6unarlLrfl. vr saxBar gJreKTpoHoB r,r AbrpoK B nonynpoBoAHrzrax

cnoco6uocln



9. MexanprsNlbl nepeAaql{ trofnorlenuofi sueprprr4 ottTr4rrecKoro I,r3ryrleHr4fi Ktr]r{cranJrr,r.IecKoft
perxerKe B rronylp oBoIHr4 Kax, Mexaulrsurr pexou6n Har\w.

10. OcHosHbIe Henl4Heftnue s$(per<ru B onrr,rKe. Marepuaruroe ypaBHeHr4e HeJrr,rHefinofi cpeAbr.
11. Henprueituas, notspllsallut. Hem,tueftnas Bocnp[r4Mru4r]ocrb. (sanparnuHafl. m n;i6"onur.

cpe.4br.

12. Onucauue nsal,IMoAeficrBr4fl. cBera co cpe4ofi B MoAeJrr4 uemzneffsoro ocur{JrnflTopa.
Vpanueuv e c KBaAparr,r.rHoft Herranefi no crrro.

13, Onucanue ssaLIlaoAeftcrBl,If, cBera co cpe4oft B MoAeJrr,r uerrznefinoro oc[rrJrnsropa.
Ypanuenze c xy6uuuofi uelnnefiHocrbro.

14. Henuuefina.r nolxpLlt:,ar\Lrs,.Iluneituasu HelrzuefiHar Boclpr4rrMrrrrzBocrr..r.

15, Casur aroMHbx yponueft B rroJre na3epHoro [3ryrreHr4r.
1 6. Mnoro$oroHHoe nos6yrx4euue.
17. Jlasepuaspe3ra,

18. Jlasepuafl. cBapna.

1 9. Ilasepuoe ynpoqHeHve.

20. JlasepHa{ crepeonrzrorpa$zr.

1. BosAeffcrnue cBepxKoporKrurx na3epubx r4MrrynbcoB Ha MarephaJrbr.
2.,{nyxrerrlne parypnas MoAenb rrppr cBepxKoporKoM nos4eft crnuu,
3. Oco6esnocrlz 3KclepLIMeHriIJIbHoro rr3yr{eHr4.fl Bo3Aeirctnux (pervrroceryHAubrx Jra3epHbrx

rrMrrynbcoB Ha MaTepr.raJrbr.

4. Oco6eusocrll pa3nera BeruecrBa upz $euroceKyHAHoM Jra3epHOM eos4eficrnzz.
5' llrasreHl4e npl4 nos4eficrnuu cBepxKoporKr4x Jra3epHbrx r4MnynbcoB. TepnrauecKoe

II JraB JreHI4 e c BbIC OKr4Mt4 CKOp O CTSl,ttz. HerepuuqecKo e rI JIaBJTeHI4 e.

6. @oroQusrzqecKar a6nst\us.

7. O6uas xapaKTepl4crl4Ka MexaHI43MoB Jra3epHoro pailpylreHrrjs" Mexau[.recKoe
Hlr3KOTeMfrepaTypHOe p€BpyrrreHr4e xpyrrKr4x MaTepr4anoB.

8. Pa^:pyurenrze ynpyrnMl{ HanpffKeHr4sMr.r. Paspymeuue ocraror{HbrMrz Hanpsx(EHrzsMrr.

Xzrr4u.recrr4 e M exaHn3Mbr pa3pyrrreHr4.f, ,

9. BucororeuleparypHbre MexaHr43Mbr c yqacrr.reM rlsnapeHr4r.
10' llonapurouHrrft MexaHI43M (fopuzponauur na3epHo-r4HAyrllrpoBaHHolo noBepxHecrHofo

pemeQa.

1 1. Jla:epnoe ncnapeHrae. KnneruKa r{cnapeHus rrocxofi noBepxHocrrr.
ilpnprepnrre retrrl rypconrrx paSor

1. Mexann-{ecKoe nosneficreue cBera.

2. Bos6yxr4eHr,re Bbrcrlux fapMoHLrK.

3. Henranefiuax peftpaKrlrs.
4. CnepxusnytreHr4e s arorrHofi cncreMe.

5 . CanaoHu4yrlt4poBaHHar npo3paqHocrb.

6. Jla:epnax a6rsr\us.
7 .I4ccteroBaHlle MexaHLI3MoB orrllqecKoro oxnax reH.as. aroMoB B noByrrrKp(.
8' I'Iccle4onauze MexaHLI3MoB reHeparlrrr4 cBepxcr4JrbHbrx cBeroBb.rx uoreft v H>(

e:auN{oneft crBlz.fl c BeIrIecrBoM.

9. On:ruqecxnfi npo6ofi
10. BsaaAaoAeffcrsue Jla3epHoro rr3nryrenvfl. c nnasNaoft. JlasepHuft TepMo.rrAepnr,rfi cunreg.
I 1. BrnryNAeHHoe pacce.rrHlre cBera.



7. yqEFHO -METOAI,ITIE CK O E I,I I4HO OPMAIII4OHHOE OB E CITEIIEI{I{E
AI,ICUI4TIJII4HbI

a) ocuonnas Jrureparypa:
1. Bne4enze n $enrrouanolporoHuxy: (fyn4aMeHTaJrbHbre ocHoBbr r,r Jra3epHbre MeroAbr

ynpaBnteMoro noryqeHlrfl.Lr Aplaruocrr,rKr{ HaHocrpyKTypLrpoBaHHbrx Marepr.raJros lC. M, Aparennu

fu ap.] ; nol o6q. peA. C" M. AparenflHa .- MocKsa : Jloroc, 2015. --743 c. Eu6mrorerra BnfV
2. Jlu1eucon, M. H. BsauldoreficrBl4e na3epHofo r43nyqeHr.rr c BerrIecrBOM (curona.a

olrur<a). 9acrr I. llornoqeHple Jla3epHoro I{3nyrreHr,rs B rBep.4brx re.fiax [3nexrpouHnfi pecypc] :

yue6uoe noco6ze / M. H, Jlz6eucoH, E. E. -fxosuen, f. [. IllaH4tr6una; noA peA. I]. II. Eefixo. --
Snerrpou. reKcroBbre AaHHbre. - ClI6. : YHznepcurer I,ITMO,2015. - 130 c. -- 22,2'l-8397. --
PeNrzu Aocryrra: http : //www. iprbookshop. ru/6 5 8 1 9. html

3. flonsKoB, A. C. MeroAuqecKl,Ie peKoMon4a\uv rro Bbr[onHenzro rpaKTr,rqecxnx eagauufi
ro Kypcy <Bsazrr,ro4eficrsue na3epHoro [3nyrreHr..rs c BerrlecrBord) (gac,m 1. IlorlouleHue
Lz:JYteHufl. B rBepAbIX renax) [3nerrpoHuuft pecypc] I L.C. llolgx,oB, f. I" lllanAm6una, E. ll.
-f,rosres. - SnexrpoH. reKcroBbre AaHHhre. - ClI6. : Vulrnepcr4re'r I4TMOr, 2016. -- 84 c. --
2227 -83 97. - P exrun Ao cryrra: http : //www. iprbooksho p.rul 67 26 5 .html

6) gouo"rrurrreJrbHafl Jrureparypa :

1. Tyunn B.B. Ina:epbl rI BoJIoKoHHafl orrruKa e 6uol,reAurlt4HcKrzx uccneAoBanusilTyuzu
B.B. M.: OI43MATJIZT, 2010.- 501 o.

http ://www. studentlibrary.nr/book/ISBN978 5 9 221 127 89 .html
2. IIu6escou, M. H. BsarardoAeftcrBr.re na3epHoro vgnyrreHus, c BerrleclBoM (culona.r

onrnra). rlacu II. Jlasepurrfi narpen r pa3pymeHlre Marepr4€uroB fSnexrpounrrff pecypc] : yue6uoe
noco6ue / M. H. Jlu6encoH, E. E. -flr<onren, l. I. Illanarr6u:aa; ro,q peA. B, lL Befixo. -3rexrpou. reKcroBble AaHHbre. - ClI6. : Yuneepcnrer I4TMO,2014. - 181 c" --. 2227-8397. --
Pexuu Aocryrra : http : //www. iprbo okshop. rul6 5 8 2 0. html

n) IIepuo4r{rrecKue r.r3AaH[q:

l. XypHan <<Ycnexz (fIz:Huecrzx HayK). Apxran HoMepoB, Fexrznr ,4ocryrra:
http : //ufn. r u I ru/ article s I

2. Xypuan <<KeaHToBar sneKTpoHr4Ka). Apxun HoMepoB. feNlrrr,r Aocryrra:
http ://www. quantum-electron.nrlpa.phtml?page:onlcont

r) llurepHer-pecypcbr:
1 . www. quantum-electron.ru

8. MATEPI,IAJIbHO.TEXHI,IqECKOE OEECIIEII]EHPIT] AI4CUIIIJII4HbI

flpznaeueHue MyJlbrl{MeAzfitmx [pe3eHTarlr4fi u xounlrore,pHbx currtyttxrJklir o6ecneqaeaercs
rIpoBeAeHI{eNa saHxrrfi n o6opy.UoBarlHbrx Mynbrr{MeAzfinrnu o6opy4onaHuev ay4uropr{rx rcaoe4pr,r

@ulIM.

nx o6ecnerreHvf. [poBeAeHLIt ta6opatopHbx pa6or r4 [paKTutrecKr4x baunuf r4Merorc.f
KoMnblorepHble KJlaccrr xaQe4pu OuIIM r{ crrequilrrr3t4poBaHHue yue6Ho-Hay.iurre traSoparopuu
ra:epnofi crepeonl4rorpa$uu (na6. 123-3) z nasepuofi rexuuxr4 M Jra3epHbrx re)cioJroruft (1a6. 107-
3),



Pa6oqax [porpaMMa AI40IITInJIuHrI cocraBJrega B coorBercrBr4r,r c rpe6onaH r4trMu OfOC BO rro
HalpaBJreH uto 12.03 .05 Jla-:epnar rexHrrKa pr Jra3epHbre rexHoJrofr4r4

Pa6o'ryro rporpaMMy cocraBr4Jrpr: c.H.c. rca0. oullM ?Llo.gecrHos

Peueuseur
(npe4cranurenr pa6oro

(uecro pa6orrr, AoJrxHocrb, (DI4O, noAnracr)

flporpar'rua paccMorpeHav o4o6peua Ha 3aceAaHnra xadeaprr @ulIM

3ane4yrcrqufi rca(fegpofi Aparennu C.M.
(@UO, noAnzct)

Pa6oqas nporpaMMa paccMorpeHa
I

v o4o6peua Ha 3acenalutr y.re6no-uero4ravecrofi KoMrzccuu

HarrpaBneHus 12.03.05

flporoxor J{r ./ oT foAa

llpe4ce4areJrb KoMr4ccuu Apanenxu C.M.

(OI4O, ro4nzcs)

JIVICT IIEPEYTBEP XNEHI4fl
P A E O rIE Iz rlp O f p AMMbr Ar,I C qllrr JIIIHbI (M OAy JrJ{)

Pa6oqas nporpaMMa o4o6pena ua

flporonor 3acetanurs. xa$e4pu J\!

yve6uufi ro4

rola
3aselyrcqufi ra@e4poft

Pa6oqar nporpaMMa ogo6peua ua

flpo:rorcor 3ace1aHvs. ra(f e4pu .llb

y.re6uuft ro4

roAa

3aselyrcuufi xa$e4pofi

Pa6oqas nporpaMMa o4o6peua Ha

flpororor sace1alLrfl rca$e4pu J\tl

yve6uufi ro4

3ane4yroquft xa$e4poft

foAa


