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1. IIE,TI,I O CB OEHI4'I l[I{CIIr4 IIJTIIHbI

I{elluu ocBoeHlrfl ArrcqurlJrlrur,r "B:auuo4eft crnrze Jla3epHoro r43JryqeHl4trr c
rBrrercr rfopuuponanue y cryAeHToB snauut Su:r,ruecrrzx ocHoB rllr4pono Kpyfa

Qyu.IaMeuramHErx npoqeccoB, npoucxo.4flrqr4x npu nsauuo4eftcrBrrr.{ rrHTeHcrllHofo fo
rr3JDqeHrzf, c BerrIecTBoM, ItoTop6le p9anr43)'IoTct, B TOM qLICJre B pSlXe na3epHl,tx TexHo
npoqeccoB, a Taxr{e noryrreHr4e [paKTr4rrecKr4x HaBbIr(oB pea!'rr.€aquu no;1o6urx
r.rpr4 HuI4III4aJrbHO Ba)IGbrM Tax)l(e rBJrreT9t ycTaHoBIeHrZe noHriMaHrirr Melr{Ay

QlzgvqecKrzMr4 xapaKTepr4crlrr(aMlr nsalrrrao4eftciruur Jla3epHoro r43ryrreHa.[ c Berq
Kor{eqHbrMrr napaMeTpaMr{ Qr43r.rqecKfix 14 TexHoJlofurrecKrzx npoueccoB, B r(oltopbrx
.4aHHble gBJIeI{I,l9.

2. MECTO Ar4CIII4rrJrrIHbI B CTpyKTypE Onon B0

ECKAX

B.

,{ucqrznm.rua <<B:aauo4eftcruze Jra3epnoro a3Jrf{eur4_[

o6t3arerbHbrM,{r{cqr4rrJrrzHaM napuarunnofi qacrr4 OIIOI
I:arrpaBJreuvlo <JIa:epna.r rexnuKa v ra3epHbrs rexuoJrofnl4>,

,{nr ocnoeHrar ,4ansofi AucuunrfiHrr yqaullzMct rpe6yrorca 3HaHus, fiolyrraeMble paMKax
crsA)'rorqux flpe,4[recrByrorqrrx Al4crI[IIJIr,rH: Ocuosr,r nrautonopf gJrerffporrr4lfi4l

onrura; Henuueftuaa onruxa; Onrfiqectore MareprzaJrbr I4 TexHoJrorl4tr; flpudmraru o
r43JryqeHus.

B ro me Bp9Mr, ocBoelrlie .quc{urrJrrrHbl Heo6xo,4rar'ao Ans yclerrrHoro ocBoeHr.l.t

ArrcuulJrraH, Tar$tx Kar( (Jla3epnble TexHoJrofliu), a Tau(e rlpoxo)I(Aenua npeg4u.ulounoli
r,r Harrlrcaur.r.s Brrnycruroft rna,ruQunaquoHnofi pa6orbr.

c BelIecTItDM)) oTIl

noAfoToBI(li
K

Ij no

T4

npeAloraraer Huru.l'ue y o6y.rarorqrzxc,r cJle,4ylollux znauuit, Weglill I4 HaBbrKoB, Ir
r43f{eHlru )'r(a3aHHbrx Aucq?IrrJrrrH 14 B xo,qe IIpoxo)I(Aenux yve6uoft u npou:eo4c rne.uuoft

o 3nanue $usn.recrux nplrHrlrlnoB SyHnquonuponaHr.u Jra3epnErx crrcreM,
Jra3epHbrM r4slyrreHr4eM, a Ta()r(g ocHoBHbrx 3aKoHoB, o[\4 cb]BaIorur4x gJrer(TDo

r.i3Irr9r{rre;

r 3ganue Mero.qoB r4 r{aBT,Ir(}r MareMarlrqecKoro onaca}rr4rr

r.r3JrfreHr.r.{ B cpeAe, a rar(xe 6agoelrx fipr]HrlrzrroB

r(oMI1bloTepHbix Mo,4eJreft ;

o Vuesue flpfiMeHfiTb cucrenauttft noAxo!, u ocuoBHbre Msro.qbl
OIITI,IqECI{I4X CIZCTEM.

Ycnerrsoe ocBogHr4e ll{cqunnr.iHt r <Bsar,rMoaeitcrBrie Jla3epnofo r.i3rvqeFlllj{ c B9

pacIIpocTJ]aHeHrrt

co3AaHI4t

3. KOMTIETEHIII4I4 OEYIIAIOTUETOC', qDOPMI,IPYEMbIE B PT)3YJIbT
O CB O EHI{'I AI4CIIIITIJII4HbI

B pesymrare ocBoeHtrq Ar.rcr{r4rrJllzHbr o6yrarorquitcx AoJr)KgH AeMoHcrpr4poBarb
pesyrmarrr o6pa.:oraurzx:

3narr,:
.B3a[MOCBr3r, Me)r(Ay ocHoBHbrMr4 3aKOHaMIt eCTeCTBeHrrO_HayqI{brx

npoqeccaMri, [poreKarouIl4Mr4 upu B3ariMo,qefrcTBl,rr4 Jla3epHoro u3ryr{eHlzfl c BpuIecTBoM
MeroALI MareMarvqecKofo au fiI3a H MoIeJII4poBaHI'lt, TeoperlzqecKoro Iz sR:cngpaMe
14CCJTeAOBaHTZT IaHHbrx npoqeccoB ;

A TAI(XE



I ocHoBHLIe nprlHl{I4ribl nocragoBxrz 3KcneprrMeHToB B o6Jracrr4 JraSepHoft {tusutor,
Yuerr:
o BrrnoJIHrrE rrpaKfliqecKlre pa6orrr c JIa3epH6rMr{ rrcroqHl,I(aMrz rr r4ccJle,u

xapaKTeplrcTrzKr'I, r43MeptTb napaMeTpbr JIa3epl{oro r,r3nyrreH}rr;

. MoleJrrrpoBarr, npoqeccbr H o6lerrrr npr,r6opocrpoeuv.f, ;

. AHAJIIi3ITPOBATB IOCTABJIOHHbIE 3AAAqII;

. rlpoBoAr4Tb rr3MepeHr.ir rlo 3aIaHHoE MeroAr4 Ke.

B;raqeru:
o cnoco6ttocrr,ro npoBoAtirr grcrrepr.rMeHTr,r, o6pa6orny u flpellcraBJrtrb oKcrrepriM

IAHHbIE:

T HABbIKAMI4 MATEMATI,IqECKO|O MO.{EII,IPOBAHI,I.tr;

o cnoco6nocruo paccr{rirr,rBar6 r4 npoeKTrzpoBarr SJreMgHTr,r u ycrpoftcrr,a,
JrBepHbrx TexHoJrofr.rqecKr4x npoqeccax, a TaK)Ke npfi flocTaHoBr(e 3KgnepaMetiToB B o6:racra
ra:epnofi Sr43r4Kr.r.

B pesylt:ra're ocBoeHvt ,qr4crlr4[JrriH[,r 06] ra]ou{dicr AoJDt(eH oBna,qerl cJr

npoQeccuoua:rrnblMlz KoMnereI{rlIUIMrI :

cuoco6lrocruro K arra:rr43y nocralnennoft 3a4aru r4ccJreAonalrzil s olrracrn
(lIK'l); roronnocrBro K MareMarvqecKoMy MoAeJrrzpoBarJr.rrc npoqeccoB ra o6seKrcrg

u lrx lIccJrgAoBaHI,IIo Ha 6ase cralr,4ap:rnbu< naxeroE aBToMarr43I4DoBaHHofo

caMocror:reJrbHo pa:pa6oranur,x IrpofpaMMubn< npoAyKToB (lIK-2); cnoco6Hocrbrc K

IrMepeHrzf u uccreAoBaHur pa3.[ur{Hr,x o6Bexros no :a4auuofi naeroarzxe (llK-3).

4. CTPYKTYPAIICOAEPXAHI,IEAI4CIIITIJII,IHI,I

O6rqaa rpy4oeuKocrr ,4rzcrllmnranrr cocrasrset 6 garrerHbrx eAriHuq, 216 uacon.

Coaerrxar'rurr aucqunruHr,r

1, Pa:4en 1. Bnegeune B Arrcqfi[,.rr.rHy,

BaTL I{X

B

BrraH yre6loii pa6orEr, BKn|o'lat

caMocrot'reuEHyro pa6ory cryAeHTos

O66eM

yqe6xofi

a

np NteHetIlcM

!THTCpATCTU Rr 16r

X METOAOB

(s\ cax/o^)

Mexanrtuu nououleuu.r a

,4t cclillaqar, SH9ptIztJ B

MeTtutlax I{ BerqecTBg,

I{en}rHefi H6re 904)erir6l
Bo3.4efi crBraf, urrreHcr.rBr.roro

Ia3epHoro rl3JryqeHut Ha

BerqecTBo.



Jlenpn l. tr4slyueuze rr BetqecrBo. Ponr u:yraerr.roii Aricrl [Jrr4Hbr n crpyrrype o6paro

AlrcqunJrl4Hbr c ,{pyfl4Mr.r npeAMerHblMr.i o6nacrtNrrz. Ocnosutre HarrpaBneHr.rr. c)/tuecrB
I1epcner(Tr.rBHbD( HccrenoBaHufr .

2,Palgel2. Mexanlrgur,r rrorJrorqeultrr u,quccuJrautrrr SHeprr,ru B BerrlecrBe.
Jlen4tn 2. BosAeficrsfie ra3epnoro rr3JD {eHr4s Ha aroMbr r4 MoJIeKyJrbr.

OcnosHrte ypaBHenris, orrr4cr,rBarorl[e rrpoqeccrI paclpocrpaueHu.f, 3JreKTpoMafnllxHoto

B BerrlecrBe - KraccnqecKa.r gJler(TpoarrHaMrrxa. Teunona-s Mo.reJr6. Onrrzqecrcan

arorrrapuoft cpe4rr. P*oua"ncHoe AaBJIeHr4e cBeTa Ha arourt. cAnrzr aToMI{bIx

3JIeKTpoMarHI4THoM rroJre.,{n5r<ypornenar crrcreMa B cI4JrbHoM pesoHaucoM rroJro.

Jlerctpm 3. lloruorqenze Jla3epHoro rzsJryqeHrit MerannaMr4 r4 r4x onruqgcKax ceo.ftcrsa.
Pacrpocrpanenze gJreKTpoMarrrr4THrrx BoJrH B rrpoBoAtu1llx cpe4ax. Ocnonurte
MerairJloB. Onruqecrcze cnoitcrea N4erannos, CrTtH-sddlerct u efo cnoftcrea, 9act:otHas
florrolrlarsm,Hofi cnoco6socru verarra npu pa3Jrr4qHrlx BrzAax HopMa,tbuoro cKr4H-

aHoMaJrbHOCTrZ CKnrr-3QEeKTa B nOBepXHOCTHOe rrofJrorrleHrre.

Jlerct4ua 4. BsaJar\.ro,qeftcreue cBera c nony[poBo,4nlzKoBbrMrz cpeAaMrr.

SoHHar crp)'KTypa rroJrynpoBoAur4Ka. OcuoeHr,re Mexanrz3Mbr onruqecKol.o ofJro
rroJlyrrpoBoAurirax. Oco6euuocrrr Melr(soHuoro rz BHyrpri3ourroro flofJroqeuul. l{
Mex3ouHoro [orJrorqeHlzg. Buyrprzsonnoe flofJrolqeHue cBera Ir 3aBlzcliMocrb rloul
cnoco6nocru [onyrrpoBoAH[Ka or KoHueHTpaqr{u cno6o4nr,x socu.releii,

$o:roeos6yx4enzr [oJrynpoBoAHrzKa rroA no:4eficrnrEel,r Jra3epHoro usJryqerrar.

AIiSiby:uoHno-per<ou6zua4rzonnLrx npoUeccoB.

Pasge.r 3. Ifpoqeccrr, rrporeKarou1ue rrprr HarpeBaHr{u Marepna!'roB Jra3epHbrM u3Jryrr
Jlerctlun 5. O6rqaa xaparcrepr4crr4Ka HarpeBaur4.{ Jra3epubrM r{3JryqeHrzeM.

csoitcrsa na3epHoro r4sJryqeHrzr tr vx Blrr4trque Ha rrporgr(aHr4e rexHoJrorpr qecxoro

llo:4eftctnue HelpepbrBHofo ri r4MnyJILcHoro rz3nyqenr.ir Ha norJtoulalorqr4e 14

vpaBHeHue TelJrorrpoBoAHocTr4 14 efo peIIIeEus B pa3nurrH6rx rrpg.qenax.

PasAer 4. He.nuueiintre rrftfexru nos4eficrnr.rl urrrencr{Br.roro ,'ra3epnoro r.r3Jryq

BeIrIecTBO.

"Aerct1ua 
6. Ocnonnue etl$ennr nenaneftnoft onu.rxn.

Ocnosurre ypaBHeurrr ne:rrzsefisofi onrrzKa, He:runeftHrfi ocquJrJrsrop. Ocqrarntrop c
nemasefinocmro, 3anucuuocrr, qacrorr,r role6aurzfi or aMnJrrzryAr,r. Ca"ir.roeog,qeficrnfi

uemaHefinoil cpe4e. CauoSorcyctrpoBxa.

Jlerct4un 7. Heluuefiurre e@Sercmr r ra3oBbrx cpeAax,

Muoro$oronuoe nos6yx4enne. Henuueftnag IroHrr3arlr4r.

rlpo3paqHocTr4.

Jlext4un B. Helrmefinrre eQ$eicrtr n KonAerrcr4poBasHbrx cpelax,
Herlrsefisrre BoclpuuMqriBocrrz npo3paarHbrx cpell. 3SSer<r Keppa. 3rr
greKrpoKaropnlrecrlrfi e{Qercr. Bo:6yx4euue nropoft rapMoHltxlr. Bo:6yx<4euae
rapMour.iK. Meroau ocyulecrBJrenl,rr Sasororo clrHxponu3Ma. flapauerprvecr[e rcHeparo
Parge,r 5, (Dr.rgn.recxue MexaHrr3Mr,r Jra3epur,tx rexHo.norlrfi .

"Aext4un 9. Texnoloruqecrrae ra3ep6l 14 ra3epnoe rzgryrreHue.

OnrrqecKze cxeMbr na3epuofi o6pa6o,rrrz. Jla,sepnax ivzr<poo6pa6orr<a MaropuaJ'roB

TepMoy[poqHeH e 14 cBapKa. Jla-:epHa-r pe:na.

Teurr,ra6oparopHr,rx Da6or
1. Bo:4eitcreue Serr.mocercyn4nrrx rzMnyJrLcoB Ha rBepAoe relro,
2. Tenroeoe no:4eftcrrze la:epHofo r43JrylreHur Ha Ber{ecrBo.

-[ereHue

OIITI.IKI-{

IlxnaA

EHI.{' B

HAe

otr

.]IH'H14E

{ecca.
clle,4br.

I'ITIHOII

CBETA B



3. tr4zyuenve pa6oru rnepAoreJrbHoro rexnoJrorr4qecKoro Jla3epa. Jla:epuax
MeTaJIJrI4qeCKr4X MaTepUairoB.

TeMur nparcrnqecrclrx gaHq'rufi

flparruvecrr.re sauxrrzr norpa3),rleBaror peureHne 3a,qaq no cJreA)'rotrytM TeMal'ltqecrs4M

1. Pacnpocrpaueur4e Jra3epHbx rrf{KoB B cso6oAuo[4 rrpocrpaHcrBe u n cpe4e (n
arrr.inuofi cpe4e).

2. Mnoro(f oronnoe nos6pn4erure. Henurleituarr IroHr.r3arllir, ,{elxyponneear
cr{JrbHoM pe3oHaHcHoM [oJ1e,

3. .Ilasrenfie csera. Pacce.{Hr.re ceera

4, Harpen Marepr.raJra na3epu6ru rz3Jryrrenr4eM, Jlasepnoe rrcltapetr4e, P

IIofJrorqalorr{ero MaTepr{ana.

5. OnruqecKztt npo6oii ra:or. Bos6ylt4enl.re sB)lKr{ B }rq4Anocrrx.

6, Bo:Aefi crsfi e $eiraroceryn4nrx uMnyJrr,coB.

5. OEPA3OBATEJIbHbIE: TEXHOJIOII4I4

flpoee4enue JIeKuIroHHlrx satstuil o6ecneqeuo cneqrrajrra3vpoBanur,IMrl
ooopy,{oBaHH6lMrr KoMrrbroTepaMr4 r.r 3IreKTpoHHbIMD npOeKTOpaMU, rrTO [O3BO.[reT
utenlre rerquft 4euoucrpaqrzefi KoMrrrrorepur,rx c.[aJiAoB. Jla6opa'ropurrii rypc
coBpeMeHHbrM JraiepHbrM o6opy4onauueu.

Ilpone4euue JreKrIr.roHr-rEIX sausrzfi rro lucqfinnr.rue rrporioxoArzr r]o r{raccuqecKo
llpelo4anarelen @opnaynupyercr upo6lerrtaruxa neKurzu n Kpyf 3a.itaq, no

IlaccMorpeHr4ro, flpn srou AeMoHcrprzpyerg.{ B3avMocBq36 4anuofi reuarrrtcra c
fipeAr,rAyrqlrx :reruuit. 3arev npeno4anareJreM pacKpr,rBaercr co,qeplr(aHue ,4arrsoft
lenqzlr o6yvarotqrzMcr saAalorcs Borrpoc6r, [o3BoJrrroqr{e r.rM caMocrorlTeJrbHo }ra{oAar6
locraBJreHur,rx npo6nelr Ha ocnoBe vMeroupxcfl y llr.rx snaHrzi, noJryqeHHbrx zx fipe
JreKqufr r.i npelnecrByroqrr x KypcoB. .{lx nu:yalusaquu reKrlr.roHrroro Marepuana, B

,IeMoucrpaqlru pe3yJrrTaroB nos4eftcreul Jla3epnoro r.r3JryreHr{r Ha BerqeoTBo B

pexlrMax, a TaK)r(e AJrr cr4MyJrruurr Jra3epHbrx npoqeccoB, trpr.rMeHrloTcr MyJrr,

TSXHOIO 4I,I.

Arr noBrr reHr4s ypoBH.s ycBogHr{r JreKqr-Ionr{oro MarepuaJra l.i npuo6pereHrzl
HaBrrrnoB npoeKTr.rpoBrurr{r flpe,qycMarprrBaercr axrrrBHa{ QopMa npoBeAg]l}it
zausruft B BrrAe coBMecruoro pa-a6opa rl pelrenrlr 3a4aq, a raK)Ke coBMecf]rofo
ra6oparopnr,x pa6or, qro cnoco6crnyer pa3Br4Trrro KoMrrereHrlr4r4 lIK,l. IIpu
npaKruqecKrix 3aE TI.rt npg.qycMarpr{Baer perrreHue 3al\aq, a I'pyrafi qagr6 nocBtrqgHa co
pa36opy KypcoBbrx pa6or yuarqnxcr, nocrpoeHubrx n $opue ycr:uux npeseHraquii.
Taxxe caM nperroAaBaTeJrb, 3aAaroT BLlcTyrrarclqr4M Bonpocbl rz coBMecrHbrrr,r o6pa:lorr,r

crerrenb BrrrroJrngHrzr 3qaulas. no rypcoaoit pa6ore. Btmolneuue cauofi KypcoBo

ocyqecTBnreTcs Bo BHeaylr4TopHoe BpeMr.

6, OIIEHOIIHbIE CPEACTBA NJI{ TEKYIUE|O KOHTPOJI' YCTNBAEM
IIPOMEXYTOqHOIZ ATTECTAIII,IT4 tIO I4TOIAM OCBOEHIIg AI{

yqEFHO-METOAIIqECKOE OEECIETIEHI4E CAMOCT0.trTEJIL]HIOII p
CTYAEHTOB

Teryrqrzft KonTponb ycneBaeMocru cryAeHToB ocgoBbrBaercr na ]tcneuruocrr.r peL6o:ru

I IO I IECKON bKI,IM HANDABIEH UJIM:

CTEMA B

[rflMv,

BO}It,4aTb

eqeH

Qopue.
exal!14x

B xoAe

IIIEHI4'

9CI{HX

ECKI,IX

eHufl.

qacT6

pa6oru



. BbmonneHze KypcoBoft pa6orbr (Alx pefirnur-ronrpoleft Nl2 rz No3);

. ycrretlruocrb BbrcryrlJrenr4{ nprr 3ar{r4Te KypcoBofi pa6orrr;
o AxtusHocrg no BpeMt JreKIIrroHrrbD( ri nparD4qecr<ux gausrrzfi.

Bonpocut rc pe muue-xoumpgllg.M]
1. Mexauugltu nofJrorr{eullf, I4 .4llccr4rrar{r4rr 3Hep 4I4 B BexregrBe.

2. Kaqecrseuuafl cxeMa MexaHI43MoB riorJrorleHl,ir r.i3JrfreHr4t, a ,raK)t(e n:epoxoAa

renro, Kr.iHerr4Ka.qaHHbrx Ir1]oueccoB.

3, Tennosar laoAeJrr na3epHoro no:4efictnut na BerqecrBo.

4. Csssr onrr4qecKr.rx [ocro{Hubrx c Mr-rKpoxapaKTepr.rcrr4KaMrr MgraJrlra.

5. OcHonHbre MexaHn3MLI olrrrzqgcxoro norJrouleHl4t B rroJlyrlpoBoAHlltrax;
IIOCJToAOBaTeILHOCTb rrepeAaqr4 3HepfnII.

6. f]orlrorqarelrna.{ cnoco6uocrr, Mera}JrJroB.

7. Auoua:muuft cr<uu-s$$enr. BxraA e rroBepxHocrHoe norurotqeHae.
8. 9acroruas 3aBrrcuMocrr rronrorrlareJrLuoii cnoco6nocr.u MerzurJra npu

I{opMalr6Horo cxan-s(f Sercra.
9. OnrrEqecrcue rrpoqeccll B [oJryfipoBo.qunKax.

l0.Buyrpusonuoe nornotqeHr.re cBera rz 3aBrrcr4Mocr6 nouorqa.renlno.ft
rroJrylpoBoAHrzKa or r(oHrlgHTpaqr,u cno6o4urrx nocureleii

Bonppept K pgLtU4C:llpu,ixponn lW2

1. Ocuonsue ypaBueurrfi HeJrlueilnofi onruirz, Helunefi sr,tft ocqr.lrJrrrop.
2. Oc4unlrrop c rcy6u.ruofi ueluueiluocrtrc.
3. Carr.ronos4eft crBrre cBera B selraneft noft cpeAe. CaMo(boKyol.lpoBKa,

4. MuoroSoronuoe nos6yN4eurze,

5. Hefiznefinas uotn3arJzr,
6. HenuHefi Hrre BocnpurzMqr4Bocrr{ [po3paqHbrx cpe.q,

7. 3$$errKeppa.
8. 3rercrpocrpurrlr{s r{ eJrerTporalopravecnr.ift e$cpenr,
9. Bos6yxr4euue nropoft raprr.rouur<2.

1 0, Ilapauerpzvecrr4e feneparoprr
Bonpocw rc peilmuuz-t<owmttonto Ng3

i. Tennonne s$Serru e Kou,qeHcr.rpoBaHnsrx cpeAax.

2. TenlouponoAHocruble Mexaurr3Mbl orBoAarellra.
3. Paspyrueuze npo3paqHbrx rBepAbrx reJr rroA lefcrnueu Jra3epHoro u3JryqgHr4r.

4. J1a^:epuar crepeo:rurorpa$ur.
5. Ou3rzqecrcHe npoueccbt la:epuofi pe:rcn.

6, Oasfi.Jecxne MexaHrz3Mbl la:epuofi ceapxu.
7. @rzsu.recKne Mexa-trtrsMbr Jra3epnoro yflporrHeuar.
8. Ce:renrunssre Mexasr,r3Mbr Bos4eicrnrzx lasepHoro r.r3JryrreHus r{a Bertlec,rBo,

9, Ilpuuqun 4eftcrgzs onru.lecKoro rrrurlera.
1 0. flpunqr.rn 4eftctnas 6luxsenoneBofo olrrzrrecroro MunpocKofla.

BonDocbr K orcgaMeny

1. Knacca.recrzft, no:ryrclraccu.{ecKrzfi rl KBagToBo-MoxaHzqecr<uft no.qxo,abl r{ o
B3axMoAeft crBr.u r43ry!reHr4{ c Ber{ecrBoM.

2. Ypa*reuur Mancserra. Perneuue 4mr npo3parrnbrx AagJrer.rplrKoB r4 MeraJrJroB.

epfur{ B



3, Onruqecruae cnoiicrna ,4r.r9reKrpur(oB B MoAeJrr.r Jloperqa (norasare.u, npel
roe1pQuqrzeur nouor4euua).

4, Bperraennar tr [pocrpar]crBeHHu nLrc epcvrlr.

5. PacnpocrpaueHrze orrrr4gec(ux BoJrH B npoBo,qrrqux cpe.qax. Cr<zu-et!$er.r.
6. 3arucurrloct olrlrqecrrrx cnoftcrs MeTaJIJIoB or qacrorbl (Aucnepcur luera!'IJroB

Jlopenqa).

7. Mexanrz:lrr [orroflIeHrzr onrrzqecKofo l.I3ryqeHr4r noryrlpoBoAHr.iKoBr,nvtrr

B. Perolr6uuaqur r.r 3axBar gJIgKTpoHoB r4 Abrpo( B noJrylpoBolur4Kax
9. MexaHusran nepeAar{fi norrofl1eHnoil oHeprr4r.r orrr]rrrecKoro rr3rryqeHt4.rr (prr

perrrerKe B rroJrylpoBoAHl4r<ax. Mexanusr,mr perov6unaquu.
10, OcronHlre nenunefinne s$(f or(rbr B onrr{Ke. Marepua,rruoe ypaBHeHr{e n.ellrnefiu
1 1. HenraHeitua.fi nompr43a{rrs. Heffaueiinas Bocrrpr4}rMqr4Bocrr. Kna4parra.rnal rz

cpe,46r.

12. Onucauue nsaunao4etcrnlrr cBera co cpe4ofi B MoIeJru HeruHeiiHoro
Vpanneurze c r<na4par:raunoft ue;rr,rneft socmro,

13. Onucauue n:alrvo4eftcreur cBera co cpe4ofi B MoAeJrr4 seluueiiuoro
Ypa-aHeHue c r<y6rzuHoft nelaseinocrlro.

14. Henuueiloas norsplt:arlr4s. nuueintas u uerzneftnas Boclpr4zMrrr4Bocrr4,

15. C4nrzr arorr.rnrx ;,ponneit r noJre Jra3gpHoro u3ryrreHrir,
1 6. Muoro$oronroe eos6ynr4eurze.

17. Jla-:epuax pesra.

18, Jla:epuan cnaprca.

1 9. Jlasepuoe ynporrHeHr,re.

20. Jlazepnan crepeonnrorpa$lrx.
Bonpocrr a,rrr ca[rocrogTQ4lrrofi Da60rbr cry.qeuron

1. BosAeft crnue cBepxKoporrr4x Jra3epnr,rx r.rMrryJrncoB Ha Marepr.raJrbr,

2.,{nyxreir,rneparypHtur MoIeJrb npli cBepxKopornou nosgeitc'rnrzv,
3. Oco6euuocrr.r 3Kc[epr4MeHTaJr],Horo u3yrenzfr nos4eiicrnux $evrocexyu,qnux

rrMnyl6coB Ha MaTeprran6..

4. Oco6euuocur pa3nera Beulecrea upra SerraroceKlrr,qnoM Jra3epnoM nos4eictnuu.
5. Ihaurenue upu nos4eficru4r,r cBepxr(oporrr4x Jra3epH6rx lzir,rnylr,con. T

lraBreHlzs c Br,IcoKt4MIr cKopocrtMl{. HereDureqecroe ttJra.BJ]cllt{9.

6. @oroSrzsuueucat a6w1un.
7 , O6uas xapaKTepr.rcrr{Ka MexaHr43MoB rasepHoro pa3pyrler 4r..

HII3KOTOM[opaTypHOe pa3pyr]reHlle xpyrIKt4x MaTeprrairoB.

8. Paspyurenue yflpyrr.rMra Hanprr(eHr4rMr4. Pa:pyrueulre ocraror]HLrMt4
Xlrlrlr.recKze Mexaur43r,rbr pa3pyrrreuxr,

9. Brrcororeuneparypnrre MexaHr43Mbr c yqacrr-ier\4 ucnapelug.,
10. flo:raprz:ronnlrft Mexaurzsr4 $opir,rrzponanal na3epHo-uH.4yurzpoBatFroro

pemeQa.

1 1. JIa-:epHoe racrrapeHlre, Itiuerzra raclapeuus nlocrofi rroBepxHocrr4.

IlDr,ruepur,re reunr rcvpconux pa6or
1 , Mexan .recKoe sog.4etcrsue cnera.

2. Bos6yrt4euve Br,rcrrlrl x rapMonr4r(,

3. Herunefiual pe$paxqul,
4. Cnepxu:,ryveHne g a:rovsofi cHcreMe.

e}]n$ v

MOAEJI},I

cpe,qbr.
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5. Cauoun4yqlrpoBaunar rrpo3paqHocrl.

6, nasepvas a6rfi\us.
7 . tr4ccrreponauue Mexanrz3MoB oflTllqecKoro oxJr I{.4eHI4.{ aroMoB B JroByruKax.

8. I4ccne4onanr.re MexaHra3MoB rcHepaqufi cBepxcrzJrbnbrx cBeroBbIX rroJr

83ar4Mo.4efi crBr.rr c BerrrecrBoM.

9. Onrrauecr<uft npo6oft
10. Bsauvo4eftcrBue Jra3epHoro u3rr;.".renvs c n:raglroil. Jla-:epnrfi repvos,qeprrnrit
I 1. Brmyrr4euuoe paccerrrr4e cBera.

7. yTIEFHO-METOIITqECKOE I{ I4HOOPMAUI{OHHOE O

.4I{CIII{TIJII{HbI
aJ ocHoBHaq irrrTeparypa:
1. Bne4enue e $elrrouauo$orour4Ky: $yn4aveura.nrnbre ocHoBbr rr na3ep

yrlpaBJrsgMoro loJryr{eHur rz Alrarnocrlrrlr HauocrpyKTypl4poBanHr,rx naarepraanon / C. M.
[u ap.] ; noa o6rq. pea. C. M. Apar<enxua .- MocKBa : Jloroc, 2015. 

-743 c. 6lr6.nuorer<a

2. Ilasepnue nprz6oprr rr Mero4br t43Mepeuvs AaJrbuocrrr: yue6noe n
lloxuraHcrufi [u ap.].- M.: MocKoecKrzfi rocyAapcrBeHHbril rexnu.recraft yHuBepcr{Ter
lial'rra"na, 2012.- 96 c. http://www.studentlibrary.ru/book/bauman_0416.hhnl

3, Barc E.!. flpar<rurca nperlasrzonnoft na:epuofi o6pa6orxl.t/ Baxc E,,{.,
M.H., Canpuxun JI.f.- M.: Texnoc$epa, 2013.- 710 c. http:/iwww.iprbookshop.ru/2690

6) Aono.nnarurbHaq fl ['reparypa:
1, Tyruu B.B. Jlaseprr rz BoJToKoHHM orrrrlKa B buoMeAurlnHsrux

B.B. M.: O}I3MATJ]I4T, 2010.-
http ://www. studentlibrary.rl/book/ISBN978 5 922 I I27 89.html

2. Kpror<on fLf. Oen:roceryHlrrrre r4Mnynlorr, Bne4enue B HoBy.ro o6nacrr

Qrzsrzru/ Kpronon II.f .- M.r @I{3MATJII4T, 2008.--
http:i/www.studentlibrary.ru/bool/ISBN9785922 1 094 1 3.html

n) Ilepuoguuecxr.re v3AaHr,rq:

1, Xypua,r <Vcnexn qprzsr.ruecnux HayK). Apxun r{oMepoB.

hltp J / lufnlul r u/ ar ticle s I
2. Xypna:r <KsauToBa.f, 3JreKTpoHtKD. Apxrzn lroMepoB.

http ://www quantum-electron.ru/pa.phtml?page=onlcont

r) I{nrepuer-pecypcrr:
1. www.quantum-electron.ru

8, MATEPIIAJTbHO.TEXHIFIECKOE OBECTIEIIEHI1I'I' NVI

Ilpraueneurze uynlruue4rziiurx npeelrraqvfi rz KoM[brorepH6Da cuvryttxquit
npoBe4eur.reM zavsrni n o6opy4onanurx uymrurr.re4ufinma o6opy4onanueu ayryfiiopfisx
OulIM,

,{nr o6ecneveH}rr npoBe,{eurzr la6oparopnrx pa6or n npaKTurrecK[x satstufr
KoM[rrorspHrre r;raccr,r xadregprr @ulIM u creqr.rarra3vponaunue y.re6uo-Hayqur,re

larepnoft crepeo:rurorpa$nu Qra6, 123-3) u na:epuoit TexHriKrr 14 Jra3epubrx rexuoloruft (
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Pa6o'ral nporpaMMa IIrcqnlJIIrHrI cograBJreHa B coorBercrBu1r c rpe6onan:alrrru tDI-

r{anpaBJreurr}o 1 2. 03. 05 JIa-sepnal rexuuKa rr ra3epHbre rexHoJTon4r.r

Pa6ouylo n po rpaMMy cocra-Bulr l,I: Aoqent ra$. OIIM@' 14.IO.r{ecrnon

c.u.c. P-1024 racf , OUIIM E.C. Ce4on

Peqeu:eur
(npe4cranurent pa6oro4arerur)
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