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1. IIII JIII O CB OE I{kI tI ilVICJII4IIJII4HLI

Ide.nnun ocBoeHl{fl AIIcuTTTIJILIHI'I 'B3auMoAeficrs[e na3epHofo I43ryug1114o e Berqecrao\t"
tlBrtlerctl Qoprr,ruponanze y cry,4eHToB sHanflfi (ru:ruuecxux ocHoB xlrdponor() Kp),la

Qyu4al,renraJrbHblx [poqeccoB, rlpol4cxoArxlrD( rrprr 83avMo4eficrnuu Hr{TeHcr4rir{oro onrr4rrecKolo
u3lrweHljitI c BeulecrBoM, ICoTOpbIe peaJrr43yroTcrl, B ToM r{r4cre B p{Ae Jra3epHbIX TeXHOJIO|r{Lre0Kr.tx

npo{ecgoB, a raK)I(e nolyqeHl4e [paKTr4rreclolx HaBr,rKorJ peanL3a\w nclAo6ur,x 11poqecco3,

flpznqunzaJlbHo Ba>I(HIIM TarcI(e lrBrlqercr ycraHoBnelrr.re rror{r4MaHI4r 83rrnh,{ocBg3rt x4e)riry
rfusu'recrultu xapal(Tepl4crnl(al\{H nsauno4eitcrBr.r.f, ,rra3epHofo Lany.rrelrvt 0 BerrlecrBoM c
KoIIer{HbIMI4 .[apaMerpavu Szsu.recKl4x l{ TexHonofrzqecKr.Ix npoqeccoB, B noropbrx pean]43yrorc,t
AAIIHbIE flBIIE'HUg.

z. MECTO AACUI4IIJII4HbI B CTpyt{TyI,E oflofl Ilo

[ucquruuua <Bsaurrao4eficreue na3epr]oro r43nyrreHr4s c Bert{ecr'no]\4)) orHocrTTcrr K

o6tsaremurn{ AIToIIIzTIJII4HaM napuarzauofi qacrr.r OIIOI rroAroroRr(rr darcalaepon tro
HarrpaBneHuro <JIasepHat rexHI4Ka rz na3epFrbre rexHoJlorr4lr).

[ll ocnoeHl,Is AaH]Ioft AncquuuHbl yrraqulrcr rpe6ylorcrr 3HaHr4r, rlon)zrrg9x46re 3 paMr(ax
cJIeAyIoilIl4x npeAIIrecrByIolIIHX AIr cUu[.[I4H: Ocrossr xnauronoft sneKTpoHrrKr.i; I(olepenrr-ral
on'llul(a; HelunetZnat orITI4Ka; Onrz.IecKLIe MaueplraJlrr rr rexHoJrofur; Ilpngtruurcz olrr]drrecr(oro
rr3n,r{eHIzfl.

B ro xte BpeMfl, ocBoel{I4e AlzcIII4IrJII4Hrr ueo6xo4uMo An-s ycrremHoro ocBoe]Hrrfl locrre4yrorrlr4 x

'4IIOUAIIJII4H, 
'llaKIIX KaI( (na3epllble TexHoJIOfI{II), a TaK)r(e frpoxo)r(Aerrvfl ilpeIJI.]v.U<tMHOii npi}r(:fur(tr

v HanLrc aHLrs Br,r[ycnHo il rcn anu cf r4r( arlr4 oHH o it p a6 oru,
Ycnemgoe ocBoeHLIe AI,IcIII4rInuHu <Bsaurr,ro4eficrnue na3epHoro rz3{zr{9p111g 0 BeuecrBo\4))

rlperArlonaraer rIilJII4tII4e y o6yualollnxos cJleIylorqux:HaHrzfi, ylleunfi I4 HaBbrKoB, lloJryLrer{Hr,rx [pLr
u3yarcHr4lr yKa3aHHbIX Alrcuurrnl,rH r4 B xolle npoxo)KAeHru yve6nofi tz [por43BoAcrneunofi [paKT?rr(:

o 3nauue tpnsuuecrzx rpIrHIII4non Qyur<rlt4oH?rpoBanrrfl. ,na3epHbrx ourlrer\,{, ylparJJreHr4rr

na3eplrblM I43JIyqeHIreM, a raIOKe ocHoBr{brx 3aI(oHoB, orrucbrBarorru.,rx SJreKTpoMarHrr.rHoe

r43nr{eHr{o;

t 3nanue MeroAoB I4 HaBrIKLI MareMarlrqecKofo onLrcaHl.rtr pacrpoclpirl.eHyrfl Jlo3epnorr)
I{3JII{eHI|S B cpeAe, a raK)I(e 6asonrx npvHrlr,rnoB co3AaHlra cc,orBercrByrotr{!r.K
r(oMrrbrorepurrx rrao4elefi ,

o VlteHIze.[pI4MeH.f,Tb cLrcrelturrfi noAXoA u ocHoBHbre Mero!,br rrpoer(Tl4l]oB1Hr4fl.

O]IT'IILIECI(UX CIZCTEM.

3. IT O MIIBTI]HIII4I{ O EYTIAIO UIE| O C.g, <II O PM tr{PYII MbIE B P E3Y JI b TA'I' B
o c B o E Hutr [\krct\ r{rr Jr ]r{Hbt

B pesynrrare ocBoeHns. AVcrJvrrrJII4Hbr o6yraroqufic.s Aorxten AeMoHcrprlponarb creAlror-Trrlr3
pe3ynbrarbr o6pa:onauux :

3uarr:

' B3aI.'IMOOB'I3L MelI(Ay ocHoBHbIMLI 3aKoHaMI4 ecrecrBeHHo-Hayr{HbIX Atzc{uIlJIrIH rr.

lpoleccaMl4, rlporeKaloqIrMlr rlplz B3al{Mo4eftcrnzn na3epHoro v3JryqeHur c Ber{eclBoM, a rar()r((l
MeroAbI MareMarl4r{ecKofo aHanu3a H MoAenI4poBaHr4fl, Teoperr4r-IecKofo Ir 3r(clep?rh{eFrraJrbtrofo
acc.rreAoBaHHrr AaFrHbrx npoqeccoB ;



. ocHoBHbIe npLTHIII{rIbI rrocraHoBKr4 oKcnepr.rMeHToB B o6nacrr4 na3epHoft S a: nxu.
Yuerr:
o BbIIroJIHtrb rIpaKTI,IqecKue pa6oru c rra3epHblMl4 r.{c:torrHr4KaMr{ vr I{ccJIeIoBarL Iz.x

x all aKT epr{ cTrrKr4, Lr3 M eprTb n ap aM eTp br n a3 epH o ro r.r3 nrreHr.ffr ;

. Mo,4eJrrrpoBarb rrpoqeccbr r{ o6rexmr nprz6opocrp oeHr;,rfl;

. AHANLI3I{POBATb IIOCTABJIEHHbIE 3 ANAIIH ;

. rlpoBoArzrb r43MepeHr,r-f, no 3aAaHnoft uero4zxe.
B"ralerr:
o cnoco6Hocrblo npoBo.4l4Tb oKcrlepnMeursI, o6pa6orKy rr [peAcraBnflTb 3]io[epr4Mer{TaJrbHb]e

Aar{HbIe;

o HaBbIKaMI{ MaTeM aTI4r{eCKO tO M OAenI,Ip OB AHI./.fl.i

o cnoco6nocrbro paccrrl4Tbluarr r{ rlpoeKTr4poBarb 3JIeMeHTbI u ycrpoficrBzt, acilorb3yeMble B

na:iepHLIX TexHoJIofIzrrecKI,IX npoqeccax, a raK)I(e fIpI4 rrocraHoBr{e oKcltepr4adellroB B o6lacru
rzurepuofi Qusurxz.

B pffiynbrare ocBoeHl4l AI{cIII4rrnr.rHbr o6yrarorqnficr AorDr(eH oBnar,elb cne4yorqrrMu
npo (f eccuor{ a JrbHbrMr4 Ko MrrereHu vrAMvri

cnoco6uocruo K aHanrrcy [ocraBneuHofi sa4aura r4ccJreAoBarJuft s o6lrLcrz upu6opocrpoeHurr

[nt-l); foroBnocrr,Io K MareMarr4rrecKoMy MoAenupoBaHr4ro npoqeccoB u o6renron npn6opocrpoeHrz.s
v I4x t4ccJIeAoBaHI4Io na 6age craHAaprHbx fraKeroB aBToMarrr3r.{poBaHHoro lfpoel(TrzpoBaHur vl

caMocro5lTenr'no pa:pa6oraHHbD( nporpaMMHbD( npoAyKTon (lIK-2); cnoco6socrbri:) t( [poBe.qeHuro
uslrepeuufi I{ I4ccJleAoBaHvnrpaswrwrx o6rexroB no 3alaHuofi uerop,rzxe (lIK-3),

4. CTpyKTypA r4 COIEP}I{AHTTE nr4cur4rrrTr4Hbr

C oA eDxarlus Aucrlunnraurr

1. Fasler 1. Bne4enze B ArrcqulJrr{Hy.

O6Iqas rpyAoeMKocrb ALIoIII4TIJILIHsT cocraBJrtrer 6 gaqernmx eAVHrTrL 216 qacos"
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Jlerct4un 1. tr4:nyueuLre Ir Beulecreo, Portr z:yuaevofi Ar{cqrnnr4Hbr B crpynrype o6pa:oBalnfl., Cns:r
AI4oIIUTIJII4HrI c ApyfI{MI4 rlpeAMerHbrMr.r o6nacr-flNan. Ocnoenrre HanpaBJreHr4r cyqecrB}rorrlax rz

rrepcler(TrrBHbrx rEccle4on auzfr ,

2. Pnzget 2. Mexaulr3Mbl rIorJIorqeHnrr rr Ardccrnrraqurr 3Heprlrrr rl BerqecrBe.

"Uen4un 2. BozgeftcrBrze na3epHoro r.r3Jrf{eHtrtrHa aroMl,r H MoneKynbr,

OcnoeuHe ypaBnenkrfl, orllzcblBalouue rrpoqeccbr paclpocrpaHeHr4r gneKTpoMafrrr{:rHofo v3ny{eHzr-s

B rreuecrBe -- KJlaccuqecKat oJIer(TpoAr4HaMI4I(a. Ten.noea{ Mo4enb. Ottz.lecxafl Bocnpr4vrMrrr4Boclb

arouapHofi cpeAbl. PesouaHcuoe AaBJIeHI4e cBera Ha aroMr,r. CAsur aroMrrr,rx yponHefi B

3JIeKTpoMafHLITHoM rIoJIe.,{nyxypoaueBar crrcleMa B cr.rJrbHoM pe3oHaHcoM frone,
JIerc4ua 3. llornorueHlre ninepHoro [3nyr{eHr4rr MeraJrrravrrrr ax orrrr4rrecxux ceoficrsa.
Par;npocrpaHeHlie 3neKTpoMarHLITHrrx BoJrH B [poBoArrruux cpeAax, OcuosHrre ypaBHeHr4r orrrrrxr4
Me'raJIJIoB. Onruqecrcze cnoficrsa MeraJIJIoB. Cxun-sS$eKT rr ero csoilcrea. r{acroruas 3aB}rcr,rMoclb
[ornoxlarelrsofi cnoco6nocrl4 MeraJIna rtpu pa3naqFrbrx B[Aax HopManbHoro croru-ecp(tenra. BxnaA
aHoMaJrr,Hocr r4 cKr4H-o(p S ercra B noBepxHo crHoe [orJroqeHrre 

"

JI e n4un 4. B gautvto ilefi crsv e cB era c rr onylp oBonHrrKo Bbr M kr op e 1;aMLr.

3oHHas clpyKTypa nonyrrpoBoAlll,IKa. OcnosHr,re MexaFrrr3Mb.r orrrurrecKoro rrorrourgFlt4 r B

IIonyIIpoBoIHIrKax. Oco6euuoclu Mell(3oHHoro r4 BHyrpr{3oHHoro rofrotqeHus. Hacr,nqeuze
MeiK3oHHofo nofnouleHns.. Buyrprz:ouHoe nofroqeHrre cBera rr 3aBrrcrrMoorr, rTorJroularelr,uoft
cnoco6nocrra nonylpoBoAHl4l(a or KoHrIeHTparIZu cno6o4Hsrx uocrzleleil. Kunerura
Qoronos6pKAeHlltr rlonylpoBo ilHvrKa rror nos4eficrnraenr na3epHoro rr3Jrry'lreHprrr. Brrzj[Hue
4rzr[ {ysraonno-pexotr6r4HarlrroHr{];rx npoueccoB.

Pa:Ael3. IIpoqeccbl, rlporel(aruque rlpu HarpeBarruu MareprraJroB Jra3epHr,rn4 [r3JryqerrHeM
,Uerct4un 5. O6rqa-s xapaKTepr{crrrxa HarpeBaHr{rr Jra3epHbrM r.r3ryr{eHrzeM.

Ceoficrea na3epHoro Ll:'nyLrenvrfl 14 r4x BlrvflHue Ha [poreKaHl4e rexl{oJrorrrLre,oKoro npoqecci].
Bo:t4eftcrnl4e HenpepblBHoro I4 r4MnynbcHoro u3ryrreHlrr Ha rrorJroularcuue r4 flpo3parrHbre cpeAbr.
vpaeuenue rerrrolpoBoAHocrrl Iz efo peueHr{r B pa3rzrrHbrx rrpeAenax.

Pa:lAel 4. He.rruuefinrre oQsenrrr uos4eficrnrrs urrreHcr{Brroro Jra3epuoro u:}ryqeHurr Ha
BerrlecTBo.

Jlex4un 6. OcHoeubre s$Serrrr Helunefinofi onrvxu.
Oc}roeHr,re ypaBHeuIrt nenrzHefinofi onrzrcrz. Hemluefinr,rfi ocqunrurop. OcqnJr.rrrrop c xy6aunoii
uelltHefinocrbro. 3a.ezcl,INaocrb qacrorbl rcor'e6auuft or aMrrJrrrrynr,r. Cavonos4e,fr.clsne cBera B

ueru'ruefinofi cpe4e, Cavro{oxycupoBr(a.
Jlerc4un 7. Hetunei,turre sS$exr6r B ra3oBbrx cpeAax,

MnoroSoroHHoe nos6ylx4enrze" HerzHeftHas \roHr43aL\us.. flsreuue caMorzFrAyuupyeuo.fi
lpo3parrHocTr4.

Jlerrqun 8. llenunefinrre e(pSexrr,r B KoHAeHcr4ponaHHbrx cpeAax.

He,:raHefinrre BocrIpI4I4MqLIBocrl{ npo3paqHbrx cpe,q. 3rf $er<r Keppa. 3ler:rptlcrpuKr{u;{ lI
snel(rpoKanopu'recxufi sfrQexr. Bos6yx4eHue nropofi rapMoHr4rfl{. Bos6yxAellhe Br,rc[rllK
rapMoHI{K. Mero4;t ocyqecrBneuur $a:onofo cr.rHxpoFrrr3Ma. [apan'rerpur{eeKr4e r.eHeparopbr.
Pa:rAel 5. OzsuqecKrre MexaHrr3Mbr Jra3epHblx rexuoloruri.
Jlerc4un 9. TexHolofaqecKue na3epbr rr na3epHoe v3nyqeFrue.

Oulra'IecKLIe cxeMbl rasepHoit o6pa6orxu. Jlasepuar urzxpoo6pa6orra MarepuaJroB. Jlasepuoe
TepMoylporrHer{ue r{ cBapKa. Jla:epuax pe3Ka.

Teuu .rra6oparopuux pa6or
1. Bos4eficrnue @euroceKyHAHbrx r{MrrynbcoB Ha rBep.4oe reJro.
2. Tenroeoe nos4eficrnze na3epHoro r43n5nteHrzr Ha BeulecrBo.



3, Z:yueurze pa6omt rBepAorenbHofo 'rexHoJroruqecKofo na3epa, Jlasepna;l Mapr{vpoBr(a

MeT'aJIJILIqeCIil4X MaTepl{a.l roB.

TeMbr upaKrra.recKux gauqrnii

flparrravecKr4e 3aH$Ivrfl. noApa3)MeBaror perleHue 3arar{ no cneAyroilIr4M TeMarr.rrrecrfl4M pa3AeJraM:

1. PacnpocrpaHeHne JIa3epHbIX rIf{KoB n ceo6orHoM rrpocrpaHcrBe H B cllere (n rou qr.rcJre,

axrunHofi cpe4e).

2. MuolotloroHHoe nos6yllc4euze. Hernnefisatr r4oltv3ar\t;lfl. [nyxypoeHr:nax clrcreMa B

OT,IJIbHOM pe3OHaHCHOM IIOJre.

3. ,IlaereHrae cBera. Pacce.snae cBera

4. Harpen Marepr4ara na3epH6rM u3ryrreHneM. .Ilasepnoe HcrrapeHr.re.

froulorqaro[Ief o MaTepLIaJIa.

5. On:rz.{ecKzfi npo6ofi fa3oB. Bos6yrx4eHr4e 3ByKrz B )ro4AKocrrrx,

6. BosAefi crerae Selrrocer(yHAHbrx r4MrrynbcoB.

Pa^:pyureHlre

5. OEI'A3 OBATEJIbHbII, TEXHOJI OI'TIVI

flpoee4eHne JIeKuLIoHHLIX zalnsrprit o6ecneqeno crreqrlaJTrr3r4poBauHbra414 ayArrropri.sM14,

o6opy4onaHHr,rMrr KoMrrErorepaMr \r sJreKTpoHFrbrMrr rrpoeKTopaMrz, rrro rro3Bon_rrer corrpoBo)r(Ia.r.b
qreHI'Ie nexquil 4euoucrpaquefi KoMrlbrorepHr,rx c:rafi4on. Jla6oparopHufi Kypc obecne.reH
conpeMeHHbrM na3epHrrnr o6opy4oBaHr.reM.

flponeAenue neKIII4oHHbIX 3aH-qrnfi no ArrcqurrnrlHe npoucKo,ur4T rro r(JraconqecKolZ Sopvrr;.
flpeno4anareneM Soprraynzpyercs. npo6rerr,raruxa ner(uuu il Kpyr 3a.qaq, nornelr(a.ulr4x
paocMorpeHlrro. flpu srona AeMoHcrpr4pyercrr B3arTMocBssr, 4anuoil TeMaraKr4 c MarepuuraMu
rlpeAblAyulux lexqnfi. 3arelr [perloAaBareneM pacKpbrBaerc-s coAep)r(aHr4e Aanuori TeMbr. B xo2,e

neIoIlII4 o6yvarculuMc-f, 3aAalorcll Borlpocbl, rlo3BoJrrrorrlr4e rrM caMocro-srerbHo rraxo,Ar{Tb perrreHrzt
IIOOTaBJreHUr,rx npo6JreM Ha ocHoBe lrMeroqr4xcr y Hr.lx 3l.raHr4li, froJryrreHFrr,rll r{x [peAbrAyrrlr4x
nelcqllfi v [peAlIrecrByrorlux KypcoB" flttx vusyarrlsarJaLr neKrlrroHHoro Marepr{&rra, B LraclHocr}t,

AeMoHcTpaUHI4 pe3'ynbraTon no:4eftornur na3epHofo r43ryqeHr4s Ha BerrlecrBo B pa3nulHbrx
pe)KI4Max, a rau(e nnfl cLiMy.lrtIIIlI4 na3epu.6lx rrpoUeccoB, llpuMeH_slorcrr Nryn.brrrMeAIat"rHble

TCXHOJIOfI4I4.

fill nonr,nueHl4s ypoBH.f, ycBoeH]r.fl JIeKIIr.IoHHofo Marepr4aJr a u npuo1pe'reHr4rr [paKTulrecKr4x
HaIlbIKoB rlpoeKTI4poBarrtrfl. trpe,AycMarpr.rBaerc.fl aKTr{r]Ha.fl Soplta trpoBeAeHr4r rtpaKr?rr]e(lr(ax
zaB.gtufi B BIrAe coBMecrHoro pas6opa ll petrlenkrtr 3a1aLr, a raK)r{e coBMecrHofo BblloJrr]eHufl
nadoparopnrrx pa6or, rrro cnclco6creyer pa3BuTr.irc KoMrrereHrlrdrr IIK-I. Ilprz oroM lracrr,
rlpirKTl4qecKlzx 3aHtTI{ft npe4ycnlarpaBaer perrreHr4e 3an.a\, a Apyfafl gacrb rrocBrrqeFra coBNreorFroMy
pa:6opy KypcoBbIX pa6or yqaqnxclt, [ocrpoeHHux n Sopue ycrrrbrx npe3eH'raqv;r. Ctrymalerrv, a

Taxxe caM rlpenolaBareJlb, 3aAaror Bbrcryrrarcu\rM Borrpocbr rr coBMecrHbrM o6pa:ou onpelerrror
cTeIIeHb BLIIIoJIHeHI,ItI 3aAaHLIfl IIo ttypconofi pa6ore. Br,ruo:rueuue canaorl x5rpconoli pa6orr,r
ocyulecTBns.eTc . Bo BHeayAr{TopHoe BpeMfl.

6. OIIEHOTIHTIE CPEACT'B A l\Jlfl TEKyIIIE|O KOHTPOJITI yCIIEBAEMOCTII,
ntP o MEXyr orIHorZ .q.rrn crAUnI4 rro I4T O f AM o cB O EI{I4fl At4 cl f (rr IJII4H bI tI

YqEEHO-MET'OAI4IIECKOE OFE CIIEqEHVE CAMO CT O'ITEJIbHO i4 ]]AE OT'bI
CTYNEHTOI]

Teryrqafi KoHTponb ycrleBaeMocra cryAeHTOB ocHoBbrBaercr Ha ycilexlFroc'ra pa6orbr cryAeHloB
[O HECI(OJIbKI4M HANDABJIEHI,I'IM :



. BbmorHeHr4e KypcoBofi pa6orbr (ptxpeinuHr-r(onrponefi Nb2 n J\b3);
o Ycnemuocrb Bbrcry[Jrer{v.rr rrpr4 3arrlr4Te rypconoii pa6o.rrr;
e AxrrasHocrr, Bo BpeMs JreKur4oHHbx 14 rrpaKTnrrecr(Hx sansrluft.

A o,lppepUSpAm u u z - x o u mp on n W
1. Mexauprslrrl rrornorqenarfl, rr rucclrra\vn sHepn4r{ B BexlecrBe,
2. Ka'iecreeHHa-s cxeMa MexaHI'I3MoB rrorJror{errrrfl. v3nyleHarfl., a rarur(e [epexoAa 3Heprr.rr4 B

TerrJro. Kuneruxa AaHHbx rrpoqeccoB.

3. Teurosas MoAenb na3epHofo eos4eficrnnfl Ha BellecrBo.
4, Cs.f,sr, orrrr4qecKr4x rrocrorrHHbrx c MrzKpoxapaKTepr4crr4KaMu Merar,rJra.

5. ocnoeHl're MexaHIz3Mr,I orlTIrqecKoro [orJrolrleHrrt ts nonylpoBoAHIzK,ax.; NrexaHrr3rvlbl r{
frocJreAoBaTeJIbHOCTb lepelarrr4 sHeprv z.

6, llouoularenbHar cnoco6nocrb MeraJrJrorr.

7 . Anoua,ursufi cr<zu-sfl Qercr. Br<ra.4 B loBepxHocrHoe rrorJroureHrre 
"

8. r{acrorna.s 3aBrrcl4Mocrb rlorJrorqarenrnofi cnoco6Ho<-:Tv Merarra npu ptr3.lrr4qH6rx Bj4rax
HopMaJrbHoro cruH-eQ Serra.

9. Onrv.recKr,re [poqeccbr B uonylpoBoAH[Kax.
10. Buyrpu3ollHoe nornortleHlre cBera 14 3aBr{crrMocrb rrofnollaremgoft cnoco6Hocra

no nylp o B o p.HLTlr.a or KoHrIeHTp aqllrz cn o 6 oAHbrx no cn :relefi
B o np o cut rc p eillnurr z -rcoump onro Nb 2

1. ocHoBHrre ypaBHeHr4r selzHefiuofi onrrznu. Heluuefinrrfi ocqr.rrlarop.
2, Ocqzllxrop c xy6uuHofi Henranefinocrr,xt.
3. canaonos4efrc'tsue cBera n HerzseftHofi cpe4e. cauo$oxycrdpoBKa.
4. Mnoro$oror{Hoe no:6yxr4euae,
5, Heluneftnat v.oHu3ar\vfl.

6. HerrzHefi Hrrg BoclpflrzMrrnBocrrr [po3paqHbrx cpe,4.

7. 3Q$err Keppa.

8 . 3nercrp o crp r4Kr\krs. rr oneKlp o K anopr4rrecKu rl e S rf exr.
9. Bos6yrr4eHze nropofi fapMoHrzKrr.

1 0. Ilapauerpr4qecKr.re f eHeparopbr

L Tenroerre sSSerru B KoH,AeHcupoBaHHbrx cpenax.
2, TenlonponoAHocrHbre MexaHr43Mbr orBoAa rerrJra.

3' Pa:pynrenrze [po3paqHblx TBepAbrx ren non 4eficrnzeu na3e)pHofo rr3JryqeHurr.
4. Jla":epHax crepeoJrr4rorpa$ux.
5. @vsz.recxze [poqeccbr la:epHofi pe3Krr,

6, @zsu.recrcue MexaHrr3Mrr na:epuofi oBaprflr.
7 . @rzgrz.recKile MexaHrr3Mbr Jra3epHoro ynposHeHus,
8. CeneKrusHbre MexaHr.r3Mr,r B s4eficrnzx Jra3epHofo u3ryrreHr.rq rJo Botr{ocrBc.
9. flpznqun aefr.crnuxortrr.rqecKoro []1Huera.
1 0. flpuHqa n gefi ctsnx 6:rzrxuenoreBoro onrr4 qecKoro Mr4r(po cKorra.

Boupocrr rc gKsarueHy

1. KnaccrzuecrratZ, nonyKnacc '{ecxnfi v IoaHToBo-Mexanrzqecrcufi IroAXoAr,r r( orrr4carrr4ro
es auuo4efi crBlr fl r43nyr{eHr4_s c B errlecrB oM.

2' YpanHeuu-a Marceelna. Peurenue An-s [po3paqHbrx Ar4oneKTprrr(oB rT Mera,TrroB.



3. onrFrecxl4e csoficrsa ALI3neKTpIrI(oB B MoreJrrr Jlopeuqa (norasarerb [peno1,r neHntyg
rcosQSzqzeHr nornoqeHzl).

4. BpeuenHax L{ [pocrpaHcrBeHHafl 1ucilepcuu.
5. Pacnpocrpa'eHr{e orr[qecKr{x BoJrH B npoBoA.ruux cpeAax. cxvH-s{fer.r,
6' 3anr{crzlrocrb orlTl{qecr<m< csoficrB MeraJrJroB ol qacrorbr (4zcnepcnrr vrcrarroB B MoAerrz

Jlopeuqa).

7 . MexaHr'tsMbr nofJrouleHrur orrrrzqec*ofo rrr3ryrleHl, nonylpoBoAHr4r(oBr,rM )n ape1aNfi4,
8, Pexou6zuaqvs. Lr 3axBur 3neKTpoHoB r4 AbrpoK B rroryfipoBo/Irrr4 r(ax
9' MexatrusAabl nepeAar{h IrornorleHuofi snepfr4r4 orrrt4rreoKofo usnylte1rrtr Kp?1craJrnr4qecnorZ

p erxerKe B rr onynp oB oAHr,rKax " MexaHu gur,r p erou 6z rrar\ur4.
10' ouroBHLIe HeJrrrHefiurre s$Sexrr,r B orITr4Ke" MarepuanrHoe ypaBHenr{e HeJraHe11Hola cpeAbr,
11' Henzneitrtas notsprsar\zlfl. HerIaHefiHas Bocnprzr4Mr{r{Boo:rb. Kea4paruu Has. v xy6u.rHsle

cpelbr.

72'onvcanue nsazl'to4eficrBLrtr cBera co cpe4ofi B Mo.4eJrr4 neruneftHolo ocur.rJl.rrrroDil.
Ypanrr eHrae c KB aAp arrr.rnorl uerzn efi H o crrro,

13' onucauze n:aauo4eitcrBrrfl cBera co cpe4ofi B MoAenv uervnefiurc;o ocuurr.fl1oDa,
Vpanueuae c rcy6z.rHofi nelzuefiHocrbro.

1 4. HenuHe finas no tnprn ar\rrfl . Ilunefruas u n erznefi H ar B O cnpu zMqr{B o crr4.
15. C4nar aroMHbrx yponuefi B rroJre na3epnoro rr3rryrreHr.rr.
1 6. Muoro$oronHoe nos6ylr4enze.
17. JlasepHas pe3xa.

18, Ilasepuaq cBapKa.

19. JIasepHoe ynporrHeHr4 e.

20 . Jlasepnarr crepeonzrorpadtu_r.

1. Bos4eficru4e cBepxKoporr(r4x na3epHbrx r.rMnynbcoB rra Marepr4 aJrbr.
2. [ny>rrevne puoyp*afl MoAeJrb npr. cBepxKoporr(oM eos4eft crnzz.
3' oco6ensocrt4 sKcnepI'IMeHTaJIbHoro I43rreHrzr Bo3Aeitctnu;x SevroceryHlgbrx Jra3epHbDr

I4MIIynbcoB Ha MaTepLIar-ILI.

4. Oco6ennocrlz pa3nera BerlecrBa npn $ena:roceKyHAHoM na3epHoM eo:4efrc.rnza.
5' fllauenne uplz ros4eftcrnuu cBepxKoporrs4x na3epHbx r.{Mryrr,eoB, 'l'epvu.rec1oe)

rrJraBJreHr4e c BbrCOKrrMr,r cKopocrrrrraz. I{erepul{.rec.Koe rrJraBrreHrze.
6. Ooro$zsnqecKa.s a6mJusr.
'7 ' o6rqa-{ xapaKTepl{crlrKa MexaHI43MoB na3epHoro pa3pyrrreHrr [. Mexagnqecxoe,

Hr43KoTeMrrepaTypHoe pa3pyrxeHr.re xpyKux MaTepr4anoB.
I' Paspy[reHne yrrpyrllMu Hanp.f,)I(eHr4-rrMrT. Pa:pymeuze ocraroqHbrM14 ]rarprr]r(eHr4rMrr.

Xanauqecrkr e MexaHr.{3Mbr pa3pyrrreH.ur.

\) . Br,rcoxorelrneparypHbre MexaHrr3Mbr c yqacr ueM Lrcilap eHLrfl..

10' llonxpzrounrrfi MexaHa3NI $opuzponaunr na3epHo-r,rHAyrrr.rpoBaHFrofo roBepxFroc.rFroro
peme$a.

1 1. rla:epuoe r4cnapeHze. KrznervKa rzcrrapeHtl.s nrocKofi noBepxrfocru.
flpuMepur,re reMrr rcypcoerrx pa6o,r

1, MexaHrz-recKoe no:4eficrnue cBera.
2. Bos6y>rc4eHr.re Bbrcrrtzx fapMoHrrr(.

3. HenzneftHa.rr pe$paKupfi .

4. CaepxzsnyrreHr.re s aroNauofi cacreMe.



5, CalroraHAyrlupoBaHHar [po3par{Hocrb.

6. Jla:eprraxa6tn\ut.
T.VIcutegoBauple MexaHI43MoB ollTr4rrecKoro oxJIDIrAeHu.q aroMoB B JroByurKax.
8. tr{ccle4onauze MexaHrr3MoB reHeparluv cBepxor{JrbHbrx cteroBbrx rorefi v u.x

ns aurr,ro4efi crBr4.fl c B errlecrBoM.

9. Onru.recrzft npo6olZ

10. BsalzlaoAeficrnue na3epHofo I{3Jryr{eHr.rrr c nrenMofi. Jlasepusrfi TepMorrAepHsrit cunres.
1 1. BrruyxrAeHHoe pacaefl:ane cBera.

7. yqEEI{O -MET OAI4TIE CKOE I{ I4HO OPMAIII4OHHOE OF E CIilIqEHI4E
AI{CUIIIIJII4HbI

a) ocuonnaq Jrr{Teparypa:
1. BeeAeHze n $euroHauo$oroHzry: rlyn4aMeHTaJrbHbre ocHoBbr ll Jra3epHr,re NreroAr;r

ynpaBnteMoro lloryr{er:lrfl. n AllafHocrrzKrr HaHocrpyr(Typr4poBaHHbrx Marepr,ranott I C. M. Aparenxu
[u ap'] ; noA o6rq. peA. C, M. Apar<enaHa.- Mocxea : Jloroc, 2015. - 743 c. ljur5rzorera Bnf V

2. Jlasepnrre upu6oprr 14 MeroAbr r.r3MepeHr.r ,Airnr,Hocrr{: y.re6n'e noco6ue/ B,B,
EorllraHcr<ufi [u ap'].- M.: Mocrcoecxufi rocyAapcrBeunr,rft TexHr4rrecKuit yHaneperrrer nl,reurz H,!).
Eayuana, 2012.--96 c. http:l/www.studentlibrary.ru/book/baumal 0416.html

3. Bar<c E.[. llpaxrl4Ka rlpeqz:uounofi ra:epnofi o6pa6orxnl Bax:"c E.,/]., Mnnenr,r<rzff
M.FI., Canprmzn II.lf,-M.: Texuocrfepa, 2013.- 710 c. http://www.iprbookshop.rul'26901

6),qouo.rrur{TeJrbrraq Jrrrreparypa :

1. Tyurzu B'B. Jlasepbl 14 BoJIoI(oHHaq oIITr.rKa n 6voue4ur{rrHcKr.rx uccJr,3.4oB&susxlTl,vyru
B.Et. M.: @I43MATIII4T, 2010.- 501 c).

httlr ://www, studentlibrary.ru/book/ISBN978 5 9221 127 g9 .html
2. Kproxoe ll.f. @evroceKyHAuble rrMrrynrcrr. Bee4eur4e B HoBlro oCi.nacrr, ra:epuorZ

$u:turcul Kproxon llf.- M.: @I43MA'|rII4T, 200g,-- 207 c).

htttrr ://www. studentlibrary.n r/book/IS BN97 8 5 9 221 09 4I3 .htnl
n) Ilepuogfl rrecKrre u3AaHuq :

1' Xypuzur <Vcnexu rfrasuuecrux HayK). Apxzn HoMepoB, Pr:rculr Aocryna:
httpr : //ufn. r uhul artic'Ies I

2. Xypnan <KsaHToBar oneKTpoHrrKD). Apxan HoMepoB.
http ://www. quantum-electron.ru/pa.phtml?page:onlcont

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

Pexz:rrr Aocryna:

8. MA T E P I,{A JIb H O - T E XHI,IqE C K O E OE E C IIEIIE HI4E NVICJ IVIII.III4 HbI

flpunaenenve l\4yJlbrl{Me4ufinrrx rrpe3eHTallufi rz rcorranrrorepHbx cuwyltxtlui4 o(iecne.rpreaerclr
rlpoBeAeHuerrt saHllruft n o6opy4oBaHHbx MyJlbrr4MeAprfinrrna o6opy4onanueM ayAr.lfopr4rrx rcatfegpu
@ullM.

{ru o6ecneqeuut tlpoBereHIrx ta6oparcpHr,rx pa6or z npaKrr.ivecKr,rx :iarlsr:2fi r4149rors11

KoMrlblorepl{ble KJlaccrr r<a$e4pr,r OralIM rI cneqlIaJrrz3r4poBaHHue yue6uo-rr3.yr1111,r, la6opa,ropzlr
rasi:pHoft crepeonr4rorpa$uu (tal. 123-3) u na:epHofi re,rnzxz u na3epHbrx rexHolorwfi (ta6" 107-
Jt.



Pa6o'rax [porpaMMa AIzcIII4trJrr,rHbr cocraBJreHa B coorB ercrBzrlr c rpe6onauurrnru cDfOC BO no

HalpaBneHwo 12.03.05 Jlasepuax rexHr.rKa 14 nasepHbre rexHoJrorurr

Pa6ovyro rporpaMMy cocraBr4nr4: AorIeHr ra$. @lIMo tr4.Io,r{ecrHoB

c.u.c. P-1024 xag, OzIIM E.C. Ceaos

Peuen:eHr
(npe4cranurenr pa6 oro4arelx)

flp o rpaurr,ra p ac cMorp e*a yr o4o 6p ena Ha 3 aceAaHrau xaS e4prr

3ane4yrou1ufi xaQe4pofi Apaxelau C,M,

Pa6o-ras [porpaMMa paccMorpena lr o4o6pena Ha 3aaenalkru yue6Ho-ivrerr]Aur{eeKofr I(OM14CCIII4

HanpaBneH us 12.03 .05 JIas epHar rexHr'rKa 14 na3epHbre rexHorrorrzr4

llp erc eA areJrb KoMr.rccrrrz

(OI4O, uo4n

JII,IC T TIEPEYTB EPXNEHzuI
PAEOTIEIZIpoIpAMMbIAI{CUI4IIJII4HF,I(MOAynrr)

Pa6o'aas. [porpaMMa o4o6peua Ha .{e6nrrfi

flpororon 3aceaallrs. r<a$e4pu J\b or

3ane4yroqafi xa$e4pofi

Pa6o.{a-s rporpaMMa o4o6pena ua

flp ororor 3 aae Aarrkrs. r<a(f e4prr J\!

3 ane4yrorqzft ra(f e4pofi

Pa6o.rar nporpaMMa o4o6peHa Ha

flporoxor 3ace1anr4s. xa@e4pri N!

.re6Hrrfi roA

Y're6

Apaxe:rnn C.V[.

u C.lz/,

(nrecro pa6orrr, 4olxtuocrr, @lIC),

3ane4yroqrafi xa$e4pofi



Pa6o.rar [porpaMMa oAe6pena na yue6nrrfi ro.u

flpororol 3acg4arrufl. ra(pe4pu Ns or 4

3ase,qyroquft ra(f egpofi

Paio'rafl, rrporpaMMa o4o6peua na yve6lrrrfi rog

3 ane4yrorqufi xa(p e4poft

Pa6oqas rporpaMMa o4o6pena na
flpororon sace4arrnfr. ra([e4prr Ns

yue6nrrft ro4
ro.ua

3aneayroqufi ra(pe4pofi


