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1. IIBIb OCUOEHVTfl x.l4CIIUrrJrr4Hbr

I-{enxvra ocBoeHI4tI Al4cul4tlJrr{nrr <JlasepHafl Tex.Hr4Ka)) rBJrrre'rc tr paaruupeHae

u yrnySneHl4e suauuir cryAeHToB npl4 vr3yqeHvrv ocHoB $uzu:xu 14 Textfr4Kr4 rrapepc)n,

O3HaKOMJIOHI,IO C COBpeMeHHbIM C)OCTOIHHeM 14 rrepcrter(:TnBaMr pa3iBr4:Tr4lr Jrffiepnrli.t

Qusarra pI TexHI{KI4, rloJlyr{eHr{e rpaKTr4rrecKr{x HaBbrKoB npu pafio'Te c rra3ep,at\4vr M

npH I{ccneAoBaHuLr vx xapal(Tepvt}TrrK krrrll; pacilpocTpaHeF.r4fl" la:epuor,c

z3nyqeHur.

3 aAa.ru Ar{crlH rrJrrr rr br :

o c$opMl4poBarb npeAcraBneHlrr o nper{NryqecrBax v HeAocrarr(ax na3epa

KaK I4CTOTIHIIKa I,I3nyrIeHU.S ;

. vsy.{r4TE ocFIoBbI na3epHofi cprzsrzr<r4 rr rexHuxw, $wz.nqeoKr4x lTpor1eccori,

npoucxo,4flulzx B Jla3epax, npr{Hrlr4noB Aei4crn.nfl pa3JTrzrrHr,D( TrrItoB Jra3eprlrl{

cl4creM, LIX TexFII4r{ecKVe xapaKTepr4err4Ktr I{ r(oHcrpylctrlBHble gJlet\{eHtrt, cnocoeir,t

14 MeTOAbt r43Mep eHr4_rr [ap aMeTp o]l na3 ep]rof o r43nyrreHr4r ;

. npzoopereHl4e IIaBbIKoI] npr{MeHeHz.rr na3epon n npz6opax Lr cLTcreMax.

2. MECTO Ar4crlrtrrJrurtlbr B cTpyKTypE oflolr BO

fluulunnwua <Jla^:epnax rexHI4Ka)) orHocrrrc.rr K 6asosofr Lracrtr OnOn.
flporpanrrr,la npeAH€t3Har{eHa AIrfl noAroroBKr{ Saxaranpon ro sartpaBreFrqg)

12.03.05 llasepHatl rexHzrKa vr na3epHbre rexFroJrornra. OcuoBoroJrararorqzfi rypr;

"Jlasepuax rexHlzKa" rluTaerc-tr B 7 ceuecrpe 14 6azvpyer'efl Ha paHee [onyqgHFrr]Ix

3HaHI4-sx aryAeHToe, uprzo6pererlHrrlx B Kypcax $uzuxu, ocHOB orru4Kr4, T,gopr,rri

IIoJIq, ocrloB KBaHToBofi elerrpc)HrrKl4, Jra3epHbrx r.r3MepeHufi. On FranpaBJreH rril

yrnydnenae zuauvrit cryAeI{ToB npv v3yrr.eHuu Texut{rs4 Jra3epo3i, 11onyLreHge

npaKTI4trgoKHX HaBbIKoB rIpI4 paSore c Jra3epaMr4 14 rr,prz HCcJreAoB aHwr

x ap aKTep IdaTI/.K p acnp o cTp aH eHr4{ n a3 ep H o f o z3 Jryrq eHrrfl .

3uauux, nonyr{eHHble B paM.Kax r43y.l,eHvrtr 4aHnofi )InerJu;.rrnr4rrbr, rvroltyr 5rr:lr,

rp r.rM eH eHbr An.s HarrvQ aHw-rr Bbrrryc Kn o il r<s ar usuxa[uo,su o ft p a6 O:r,sr

3. KOMIETEHIII4I4 OE}TqAIOIUET O Cfl , O OPMI4P}'EMhIE B

P E :| yJIb TATE O CB O Er{Vfl trVtCUI4rrJrI,ItrbI



B npoqecce ocBoeHa.rr Aa:nHofr Aucrlzilnr4Hbr cryAeHr fpopMtrpyer 14

AeMoH Crpr{pyer cneAyro rlue np o Q eccr4 oHaJrbHbre KoMrrereHur4H :

1) cnocoSuocrb K FIarIa.AKe, uacrpofixe, rocrr4poBKe 14 our,rruolZ npoBepr(g

npzSopon z crlcreM (IIK-a);

2) cnocodnocrr, K aHanu3y, pacvdry, npoeK,l'r4poBaHr{Io pr

KOHCTpyI4pOBaHI4IO B COOTBeTATBLTV C TeXHr4rrecKr{M 3aAarir{eM T?IrroBbrx cl4cre)M.

npu6opon, leratteir I4 y3noB Ha cxeMorexHrzrrecKoM 14 3JreMeH'lHoiM ypoBH{x (lIK:-

s);

3) cuocoSnocrr' K orIeHKe rexHoJrot'urrHocrr.r v re)<rlororzqecKoj,ay

KoHTponFo IIpocrblx u cpe4uefi cJroxHocrr4 KoHcrpyKTopeKLIX perirgsq;i,

paspa6offie rI4rIoBbIX npoqeccoB KoHTponr ilapaMerpoB MexaHrzrrpeKr,tx,

o frrrrr'r e c KLrx v oilTLrKo - 3 Jre Krp oHErbrx iler wrcfi r4 y3 n o B (.tIK - 6 ) ;

4) foroBHocrb K yrlacrl{Io B MoHTaXe, HaJIaAKe, nacrpoilKe, Iocrl4poBl(e,

r4olrbrraH-vrflx, cAarre B oKcrrnyaralll4lo orbITHbIX odpa:qon, cepnhcHolvl

o 6 cry>nrzn aHnvr r4 p eM o Hre rexH r{ Krr (lIK - 7 ) .

B pe3ynbrare ocBoeHlrtr lr4cr{l4rrnr4'rlbr o6y.larrtulttitcx l(oJr]r{(31:r

AeMoH crpr4p oB arb cneAyro rqr4 e p e3ynbrarbr o dp as onanax :

1) 3uarr:

- oco6ennocrr4 npr{MeHeHr4.f, na3epoe n upzSopaxw czcTeMax; a

- ocHoBHbIe xapaKTepvaT);lIKr L1 HalpaBneHr4-fl rrcfroJrb3ioBaHvrfl Jra3qpHo,fo

ll3nyqeHl4.s B HayqHbIX IrccJlenoBaHr{.sx r4 npor43BoAcrBeHHofi rexnclrioryrr4;

- ocHoBbI nasepnofi Srasuxrz v rexlrrrKr4, (tnauuecxue rporleccbr,

npol4cxoAflIJ{.ue B Jla3epax, npr4Hrlan 4eitctnun pa3nt4rrHbrx rznob, tD<

TexHIZqecKI{e xapaKTepLraruKr L\ KOHCTpyT(TrrBHbre 3IreMeHTbr 14 cr4creMbr,

cno c o 6rr rr MeroAbI H3Mep eH Lrfl, rrap aMerp oB Jra3 epFro f o I43nyrr eHr4q,

2) Vuerr: - aHalru3upoBalb rlocraBJreHHyro rpoeKTHyro 3arlaqy e o(racra
la:epnofr TexHr4Krr r{ TexHoJrorvr4 rfa ocHoBe no45op a v. rl3yrle1Lrfl llnt.eparypHLrx lr

TATEHTHbIX HCTOIIHI4KOB ;

3) Bra4err:



I4C.T qHAYA- [peAcTaBJIeHI4eM o npeIIMylIeOTBaX I4 He/qocTaTKaX Jia3iepa I(aK

Z3IVIICHI4.'I:

-yMeHI4eM Lr yqacTBoBarb B pa3pa6oTKe QyHKlf,t4oHaJrbHbrx r4 crpyKlyputbrx

cxeM Ha ypoBHe MoAynefr y:lon I4 3JIeMeHToB na3epHofi 'rexHvrKr rr DTaroB

na3 epIlbIX TexHoJIOf Ufi no 3 erIaHHr,IM TeXHI4LIe CKI4M Tp e 5 O B aItZ:sIU 
"

4. Ct"pI/KTI/pA I4 C OAEPII{AIII4E AIICUUIITI4IIbI
O6qag rpyAoeMKocrb AI4cIII4rJIrrHbr cocraBJrre'r 5 ga,rerr{brx eArrFrr4rlLr, 180

IIACOB.

cDoPrrrr r'er<1,nLcro

r(oltTPoJtt )/qIeBteNcrc ril
(to ttdda.tst.tr

ceue/,ntpct),
(l)ol)Nra trpoillexy roct toti

an'ccTauil rl

(11o CC.vqCtnPCLlt)

6/s0

rzt54

T2I3I

3{l/41 3rcsaN{err

TEMbr, PA3AErbr Aucutr{rrrHFrbr :

JTEKTIUU
PasAen 1. llpraHqr4rbr AeficrBVr na3epoB"

Iercullq 1. Oupe4eneHl{e Jla3epa Kar( npr45opa. Pons na3epoB B ooBpeMoHso114

npraSopocrpoeHl4ll. Cpanueuue na3epa c Apyrr4MLr trerarrHrir(i:rMrz 3ueprrr?r. Itparr<lrui
acropl'IqecKuft oqepK, Conperr,reHFloe cocroqHr4e I{ ilepcler(Tr4Br)I paatBv,rrr4:flJra3epoB.

Jlercuuq 2. 3uepreruqecKlze ypoBHI4 aroMoB, HoHOB v lutoneKyn. Onrn.lgcxue,
IIepexoAbl llououleurae, c[oHTaHrIoe 14 Br,rHyxAeFrFroe Lr3JI)/cre]Htre. AnriznHa.q
cpeAa I{ laHBepclrfl rracereunocrefi. CnocoSbl co3AaHvtfl LrtrBepcr4rn t} pa3nr,lrrHbrx
cpeAax. Vculeuze cBera B peanbHoii cpe4e. Koe$Sarlr4eHr rrorepb" Hacrrrllenze
yer4nelJtrfl.

Pasgel 2. CrpyrcrypHaf, cxeMa rralepa.

Br4ur yle6rroil pa6o'rsr, autolal
ca uocrorrerr,Ftylo pa6ory cryger rron

H TpyaoeNn(ocrb (a racax)

Ienqus 1. OcHonutre oJreMeHTbr Jra3epa 14 rrx poJrb.

[oJro)r(rlTenbHoft oSparnofi cBr3bro. Porr, c[or{TaHFrofo

O6te m Y.;9[ssii
pa6o rur,

c flplnrereHHeM
uHTCllat(1', Bl tbtx

t{eToaoB
(u racax / %)

Jla:rep KaK ycr{JrlrrgJrr) c

r{3JryrreHr,r.s B pa3BvI'fr,1r4

FE

q
tr

6

o
P
E
o

llpunqnnu
AeircTBr4fl na3epoB

PefiruHr-
ron'rpq:n Nr1

PerZluur-
xoHrpo:n N!2i

PefirtrHr-
rcourpom, Nl3

Texnara
pa3nr4qHbrx Br4AoB



reHep arlur4. Knac cr4 $urcaq.ux na3 ep oB.

Jleltquq 2. OcHonrrt,te cnotlcrea na3epHofo rz.3nyqeHr4.s: MouoxpoMarrzrdrroc:fb,
KofepeHTFIocrb, HarpaBneFlrrocrb, .spKocrb, [onflpr43oBatrHocrb. Crloco6r,r
IIoJIyrIeHfi{ 3TI4x csoficrn or oSrFIHrrx HororIHI4KoB vr r4x Ilenoora'r]<:lr.

llpeznayrqecrBa na3epa I(aK zcrorlHr{I(:a z3nyrIeHlifl, Br,IlioKsrlolll4e Ir3 ero crgor,ic,rs

u3JlyqeHr4.f,.

Ienuns 3. Ourrz'recKze pe3oHaropbr. Pesoualop KaK on'ruqeorcufi BoJrrroBoll.
florepu vr3lryrreHvrfl vr 4o6p<lurocrr pe3oHaropa, pe3orraHoHbre csorlcrBa.
Vcrofiqnn:',re v ueycrofivl4Bble pe3ouaroprr. Mo4br pe3ioFlaropa u, ) x o6o:nageur.rr:,
lllocrufi u rou$orarumrfi pe3oHaropbr 14 rzx csoi4c:rsa. Ocuopnr,re upoueccbr,
llpoucxoA,Illll4e B aKTI4BHOM pe3OFraTOpe: ycr4Jrer-r],re v roTepH Moulrrocl}r,

QopuzpoBaHl{e MoAoBoro cocrana !rcnyqeHLrfl, crreKTpaJrbHbrx xapaK'repvarrrrs.
Jlerculrq 4. Cnoco6rt co3AaHr{rl vrHnepor4rr B pa3naqHbrx cpeAax. Onruyecxax
HaKar{Ka. Cacrel,mt orrl4qecKofi HaKa.Ircz. Ci<opocrb r{:lc]lSer<raBuocrb <lnru.necKOfr
HaKar{KI4. Sler<rponnal HaKaLIKa. BosSpr<;qeFrrre gJteKTpor{rJLrM y4apoNl,
3QQexrzBHocrb HaKarIKI4. Ee ocoSeHnocru u r{eAocrarKrr. Bo:6yN4errLre
nocpeAcrBoM pe3oHancnoft uepeAaLlu oHeprl4rz. Ynpyrue 14 rreyrrpyrr.re coyltapeFrr.{rr,
CelerruuHble cuoco6r,r HaKarIKr4: cporo4u c;c orJr4arJztr, cpo,roros6y)r(Aerrr,re.
Srer<rpouurrfi ilyqoK.

Jlercqzs 5. llapaverpbr 14 xapaKTeprrclr4Kr4 na3eprLoro ?r3[yr{ elrr4tr:3rleprerr4qecxr,ro,
BpeMeHHr,re, cneKTpanbHbre, npocrpaHcrBeHHbre v /{p. PacxollHuocrb, Arrr4g1a
BoJrHbr. flou-srue 6lu>xnefi r{ AitJrbHefi :oHrr, pirMep [yr]Ka, $clpnra Borr{oBofrf
rf p oHra. 3r<cunyarallr4orrHbre rrap i]Merpbr na3 ep o B 

"

Jlercquq 6. Penrzu paSorr'I na3epoB. Ocodesuoorrr ocHoBrrbrx. pelKL{MOr. Ipe>rcura

cno6o4uofr reHepallzn. PeNuiu MoAyn.sur4r4 4odpo'rtrocrn pe3oHaropal, I?exczr,r

cl4l{xpoHl{3ar\uLt l,lo4. MIroroMoAoBrrfi, o4nonao4onrril a o/IHo.raclorurrrl Defirravr,r
feHepauzld na3epa.

PasAer 3" 'fexur.rKa pa3r'rrrqHbrx BHAoB Jra3epoB.

JIer<qHq -[. KnaccraQr4KaL\va z rlurrrbr na3epoB. Kr;rccudrvrKaL\Lrfl no r,r.Jrry axr4nnoil
cpeAbl. Knaccu$r4Kar\prfl [o crocody uar<avru. Itlaccacpnr<aqufllK) IJe)r(nMy
pa6orur. I-raeubre AocrolzHcrBa 14 HeAocrarr(r4 ocrroBrrbrx rr4rroB na3epoB.

eKqIlq 2. fasonrre na3epbl. O6rqze ocoderiuclcrz 14 Ttrrrrbr ra:oBbrx JrasepoB.
OSecue'IeHI4e HHBepcw B ra3oEibrx na3epax. fasonbre na3epbr na uefitpu"h"rru,r,
aroMax. I4onnsre na3epbl. Iaseprr Ha \apax Meranrro,B. Monenyn.-spHbte rasoBrrre
na3epbl. T'pe6onaHux rc pa6otleMy BeulecrBy MorqHbrx ra3oRr,rx Jra3epoB c BbrgoKLrM

K|IA. MexaHHsM lrrlBepcun. Porrr a3ora v reilurr. CO2 - Jra3epEr c rpoAonnugr)i
rpol(aqKort. CO2 - JIa3epLI c norepeqnoii rpoKaqKo-h raza,'fllA CO2 - nA3epr,r,
fa:o4IzuaMlzqecKI4e na3epEl. Jlasepr,r Ha oKcl4Mepax.. Xzvn.recKrdo na3epr,r.
JIeKqHq 3. Tnep4oreJlbHble na3epbl O6rqrae oco6euH<)arv tr rnnbr l.BepAoreJrbubrX



na3epoB. Czcrelru o[Tur{ecKofi uaxer.{xz. Ar<rzeHrre cpeAbr. TpexyponHe,Bbre w

qerblpexypoBHeBble rBepAoTeJrbFrbre na3epbr. llepecrpal,rBaeMEre r.BepAorerbrfbre
na3epbr, I Iepcnexu,rBHbr pa3Br4TLrfl .

Jlercqurr 4. Xz4xocrHbre Jra3epr,r.

OSuze oco6ensocrz v rIrIIbI )Is{AKocrH6rx Jra3epoEr. Jla^:epru Ha pac'rBopa.x

opraHzqecKrrx xpaczrelefr. Vnpasl{enze cneKTpoM r{3JryLr(}H2.f, )Kr{AKocrHr,r,K

na3epoB.

JIeKur.rq 5. llonynpoBoAur4KoBbre na3epbr.

O6utrze oco6eunocrz. Co:4aune vHBepcuv B nonynpoBor{HnKax. J{asoprr c
3JleKrpoFlnofi nar<a'IKofi. IrluxexqzoHlrbre na3epril. Jla:eprr Ha rol\locqlyKrypax n

O cuoeHrie o co 6 euno crl{, up o6nenru 14 TeHAeH r\vu p d3B Lr-rkrtr,

Iercqutl 7. Koncrpyr<Tl4BHble ocoSeur+ocrr4 oJreMeHToB na3epoB pa3nzqHbrx rr4rroB,
Texsura Segouacnocrl4 nprz paSore c na3epaMr4. Tpe6onanue, HC)pMbr 14 rrpaBr4.lra

6egonacuocrr4 rrpr4 npou3BoAcrBe, MoHTa)Ke, roc'rupoBKe z pa6ole a J1;,a3epaMV la

na3epHbIMI{ ycraHoBKaMu. llpzltenelll4e na3epoB 14 TeFl:Ieuqzr4 pa3BvrrLttr"

JIAE O PA'T' O PI{bIE ]3 A[Ifl 'TVI'.I

1. Texnnr<a 6esouacHocrl4 npu padclre c na3epHbrMrr KoMrrJrer(caruu. 4+t

2. Cnoficrna n€L3epHoro r43ryrreHu-s.

3 . VIccteAoBaHrre ceoff cre orrrrr{ecrr4x pe3oHaropoB,

4. zccre4onaqtre paSorrr na3epa B per(r{Me Morynr,x;r4u 4o6po.rH:ocrrr
pe3oHaropa" 4:t
5. Zccne4ona:nLre pa6orrr B pexr4Me crzHxpoHr43arJur4 MoA" 4'1
6 . Zccle4on aleue xap aKTep vc'ftrK I4:inyqeHzr nonyflp o BoA r{uKo Bolo Jr a3ep.

ferepocrpyKrypax.
Jlenqus 6. Ia^:eprr na csoSoAHbrx sneKTpoHax, peHTfeHoBcKae H faMMa

7 . TexnolorzqecKr4e oco6enu,ccru CO2 - Jra3el)

8. I,lAf :Nd nasep

5. OEPA3OBATEJIbHbIE :TEXHOTOTIIU

- na3epbr.

4t
4,1

8q

4u

4+t

ArcrueHtre u urrrepaKTrrBrrsre Sopvrrr o6yveuun
C lelrro Soprr,tapoBa;rttrtr v pasBvrl.vx npodrecczor{aJrbHLrx FtaBbrKoB clyAeFrror}

B yLIeoHoM npoqecce I4cnonb3ylore-f, aKTr4BHbre vi HHTepaKTr4BHbre Qopnrtr

npoBeAeHwfl3a]F.fl-rvfi (r<onrnuorepHblx cvwyrrrr\zrfi, pas6op KoFrKperHr,rx cr,rryaqvti;t')

B correraHtrvr a BHeay4zropuofr pa6o,roli.

CauocroqrerbHar padora cryAeHToB



CaMocro-f,TeJlbHa-f, (ureayAraropHax) pa5ola cryAerFrron BK4roqaer

3aKpenneHl4e TeOpeTI{qeCKorO MaTepzana ripu IIOATOTOBKe lK BbtrIIOIIHeHLtFo

uHl.vrBnlyanbHofi 4ouaruHeft 1la5orrr. OcHosil caMocro.f,relrrroft pa6dru

L{3yrIeHUe nl4Tepa'rypbl rlo peK:oMeHAoBaHHbrM r4cTOqHrrKaM VI MeTOI{r4qeCKrirv{

yKa3aHvrflM An.s caMocro-firelruofi pa6orbl, perxeHr4e Bbrlar{HErx [penoAaBareJrelvr

npaKTrrKr4 3a[aq.

My"rr r,rurue4 u fr uue rexHoJro ru u o6y.reuua

Heroroprre r43 JreKrlr4oHHbrx 14 IrpaKTr4rIecKI4x

upeseura.qzfr B Mynbrr4Meguiruoir ay4.tr^toptrvr

llcnoJrb3 oB aHr'r eM KoMfrbloTepHof o np oeKTop a.

Jlelcqun [pur-Jra rueHrrbrx c[eqr{aJrncroB

llnaurapyerc-q npoBeAeHr{e ner<qzfi npr4rna eHHbix clequaJrr4croB 
"

OIIBHOIIHbIE CPEACTBA [Tfl TX]K]/IqE[ O KOHTPOJI'I
I/C]fIEBAEMOCTU, IIPOMEXTYTOI{HO'I ATTFIC]TAUI,IU fIO
I{TOTAM OCBOEHI,Ifl ALICUUIIIIpII{bI It }rqEtsIIO_
MBTOAI'ITIECKOE OEECIIIET{EHI4E CAMOCTO.flTEJILHOII
PABOTbI CTYtrEHTOB

a) Boupocu pefr ruur-KoHTpoJrfl :

Pefiruur-rcourpo"un 1

1. Cpanueurze na3epa c ApyrrrMr4 r4cror{HvrKaMu sFreprr4r4.

2. CnocoSrr co3AaHr4.rr :aH:nepcvv B pa3nzqHbrx cpeAax.

3evrxtu;ir [poBo,4.rrlcq B Brr,qe

(uanpzirrep, aylt. 420-3) c

3. Ycwrrur.ue cBera B pearbHoft cpe4e. KoeQ$nqr4eHr norepb.

UCTOIIHI4KOB I4 I4X HENOCTAT]g{.

Peiiruur-rcourpolr 2

1. [oSporHocrb pe3oHaropa, ilorepr4 v3ny-r'eHvtfl

4.

5.

6.

Hacrrrqeu r4e y atrneHrrfl .

P orrr c tro HTaHH o f o r43 flyrl etrufl B p a3BLrrrrL4 reH ep a.r{r4l{.

CnocoSu nonyqeHurr csoficre na3epoB (MC HO)Kp0MerT[rrHO CTb,

KofepeHTHocrb, HanpaBnel{Hocrl, rpKocrb, noJrflpr43oBaH}rc}c'rb) oT o6rtrunr,l>i

I4 pe3oHi:tHcllble cnoilcTn4,



2. Mo4u pe3oHaropa 14 vrx o6osHa.{eHrae.

Vnreuuueuze I4HTeHcI,IBFIocrpt olll4rrecKof o

MaTepr4aJrbHyro cpeAy, sa c.rer flpoqeccoB efo

Pefirnur-rcourpolr, 3

1. oruerrre yrBep)r(AeHr4fl, xapaKTepHbr An-s cloHTaHHoro vgnyqeHtrfli

. KofepeHTHOe;

o HeKofepeHTHoe;

o coHarrpaBrreHoe no:6yrx4aroqeMy noroKy;

o Bepo{THocrb flepexoAa Ha cra6unrur,rfi ypoBeFrb saBrar4-l qr

OT

o TII4CJIO KBaHTOB CBe:fa ilpZ nepex.oAax vI3 oclfoBFloro Ha

nos6yx4enutrfi ypoBeHb paBH-serc fl qkrarry KBaHToB r.rcn'fqeH.Frbrx B

oopaTHbrx nepexoAax;

O I{ACTOTA SJICKTPOMAfHI4THO|O I43JIYIIEHI4.'I OIII)CAEJIqETCf, PASHOATbIP

sueprzfi no:5yx<4eHHolo H ocHoBHoro ypoBHei.i czcreir,tu;

o r{acrora rz3rryqeHnfl paBHa rracrore eos6'yx<4a]oulefo noroKEr;

o He coBrraAaer ro Qa:e 14 HanpaBJreHrrro.

2. llepevuclurr OCHOBHbIC 3,II9N4CHTbJ

Jra3epa:

3. fiaftre rraccuSuKarlzrc na3epoB ro 1r14rry

cpeAbr:

3. Onru.{ecrca{ HaKaqKa. Cropocru z eSSeKTr4BHoo:rb orrrr4lrecxofi HaKar{KZ.

4 . 3lercrp ou Hafl HaKaqxa. 3 S S eKrr4BHo crb HaKaqKZ 
"

5. Bo:6yixgeHrre rocpeAcrBoM pe3ouaucuofi nepeAarrr4 sHeplr4?r"

Heynpyf r4e coyAap eHr4rr.

6. Haloekrre -rrBJreHr4e:

Vupqrae u

M3rrye: efJvrfl , npoxoA.rrqefo rrepe3

n3 arrMoAe itctentr co cpe4o fi ;

r4HTeHCr4BI{O CTtr [aAaroqerr BonHbI;

o Bepo.f,THocrb [epexoAa Ha craSzlruuft ypoBeHb 3aBr{cBrr

BpeMeHr4 )KH3Hr4 ua no:6yxr.4eHHoM ypoBHe;

axrrasHoft

cno6oAuorZ4. Oruerrre yTBepx{AeHV'r, xapaKTepHbr nnfl pexr4Mil



felreparluH:

O HCIIPCPbIBHbIfi PC}KiIM PA6OTbI;

o 14 M ny Jr b aHbri4 I vrMrrynb c H o - n ep r4 0A zr{ e cKkrir p e)K r4 M ;

. OAHOMOAOBbIfr COCTAB I.f,NY]c1E:HLIfl:'

O MHO|OMOAOBbIft COCTAB Vll:'NYlclE]F.LIflj

. norepll B pe3oHarope ocraro:fcf, HeI,r3MeHHbIMr4;

o pe3Koe r.r3MeHeHr4e AoSpoTHocTrlpe3oHaTopa;

. MOHOXPOMATI4IIHOE i{3NYIIEHHE;

MoAynrrlr4_s noTepb B pe3oHaTope Arrfl )KecTKor,o

Sa:onrx orHorxeHrafi v ex<4y MoAaMZ;

Anr4TeJrbHocrb HMlynbcoB - 10-15 - l0 -12 
c;

O BbICOKI4E MOqHOCTI{ fEHEPAIIUZ.

5. faunoe

Anfl

yTBep)KIeHr4e

3}r{penn

B

I43 3epKaJrllpoz:nonrHufi Jryrr, [ocJreAoBareJrr,Ho orpardarcb or Ka)r(I,ofo

p e3 oHarop a o craerc.f, B rrp eAe.rrax ofp aHr4rreunofi od rractw.

6. Cootrecure BbrcKa3brBaHrre rro rarraM fa3oBbrx Jra3epoB:

Vznytate.nrnrrfi nepexoA ocyqecrBrrs.ercfl Ha Mex4y

BO3oy)KAeHHbrX MOneKyn -

ypoBHflMrr

ocyqecrBfl_seTcrr Ha Me)r(!,y ypoBHf,Mx4

ocylrlecrBJr.rreTcrr Het MelKIy yporrHJrMg

uefirpalrHbrx aroMoB -

LIztryvare.nrHufi nepexol ocyuecTBr_fleTcrr HA Mexny

Her4TpanbHbrx MoJreKyn -

6) eonpocbr K 3K3aMeHy rro AncqurlJrr{He:

Vlstryvare.nrurrfi nepexoA

I4OHI43LIpOBaHHbIX aTOMOB -

I,lsryuarelrur,rfi nepexoA

ypoBH_[MI{

l, 3neprerzqecKl{e, BpeMeHFrEIe, cneKTpanbHble u npocrpaHcrBeFrHbre

xapaKTepr4crvKtr Jla3epHoro I43[yr{euzq. P acxoA].rMo crb, Alrv:na BOJTHrI.



4.

2.

3.

Tr4rroB Jra3epoB.

l5.I4onnue n.Bepbr. Ia:epu H.a napax MeraJrJrc)B.

16.Jla:ep KaK ycrrnnrenb c ilonoxvrelrnoli o5pa.rnofi cBfl3bro"

llon.srze 6nuxneft r4 AaJrr,Hefi :lourr, pa3Mep nyqKa, cfopnaa BoJrr-roBor,'o

Qponra,

fagoerre na3epbr na uefirpilrbHbrx aroMax.

ocodennocrr4 ocHoBHbrx pexr4MoB paSoru na3epoB: pexr,rM cnoSoAnclfr

feHeparlzr{, pexrrM MoAynflurru AoopoTHocTr4 pe3oHilTopa, pe)r(r4M

c I4 HXp O H r4 3 arl4vr M O A.

Cuoco6u co3AaHr,r.s r4HBepcl{r4 B pa3Jrr4rrHbrx cpeAax,

s$$ercrnBHocrb Kax{Aoro rJtr1a rraKaqKz.

Odrqze o co Seuno crv u rrnrbl TB epAoreJrbHr,rx na3 ep o B.

Texurar<a Sesonacuocru upu paSore c na3epaMr4.

C)xopocru vr

florepv rgnyqerlr4tr 14 4oSpourocrr, pe3oHa.Topa, pesouancur,ie

csoficrea. YcrofirruBbre u HeycrofivzBbre pe3oHa'ropbr. Mo4u

5.

6.

1

Poll,

p e3 oHaro pa v vx o6 osua.{ernae. llrto cxuit v rcou$ orannur,rit pe3 oH arop br

u ux csoircrBa"

8 . C ogAaHne vHBep cr4r4 Hac elt eHHocrrr B nonylp oB oAHr{K:ax.

9. Texnzr<a 6egolacnocrrr upu pa6ore c na3epaMr{.

1 0. OcuosHbre npoqeccbr, npoxzcxoA{rrlne B aKTr{BHoM pe3or{€rrolle.

1 l.XzarcocrHr,Ie na3epbl" VupaueHr{e crreKTpoM r43nyqeHr4Jr xr4AKocrFrbrx

na3epoB.

l2.OcnosHrre ceoficrBa na3epHoro u3nyrleHl,1s. Cngco6rr rroly,Lrerrvfl orr{x

cnoficre or o6rr.rHblx ncrotIFIIzKoB vr vx rreAocrarxzr. IlpezMyn{ecrBa

na3epa KaK l{crorlHr4Ka r43ryqeHr4fl, Br,rreKaroqze ug elo cnoilcrle

v3nyrleHzfl.

1 3 . f a:lo4uHaMrrr{ecKue Jra3epbr.

l4.Knaccz$vraqufl u rurrbr na3epoB. Knacca$vKaL\ufl no rar)/ axrznuofi

cpeAbl Knaccz$I4Kal{z.n uo cuocody HaKar{Kr4" Knaccn$)?rKarlr4fl rro

per(rlMy pa6orrr. fraeHrre Aocrol4HcrBa 14 r{eAocrarKr4 ocHoBFrbrx



c rr o HT aH H o f o 14 3 nyrr eLrLrfl B p a3 B r4Tr4 u I eHep arJvrvl.

I7 .O:rrucam ocoSerruocrr4 paSorrr rBepAoreJrbHbrx Jra3epoB,

uo 3-yponnesofi clrcreMe.

l8.OcodeHHocrr4 ra3oBbrx na3epoB (<+> z <<->>)

l9.OcHonHbre oJreMeHTbr na3epa u ux ponb.

20.TEA CO2 - na3epbr, Xzrrau.{ecKr4e na3epbr.

pa6orarcqux

2 l . KoncrpyKTI4BHbIe oc oSeuuocrlz oneMeHToB na3 epoB pa3nnqHbrx'lurroB 
"

2Z.Sneprerl4qecKrre ypoBHrr aroMoB, r{oHon Lr MOJreKyJr. Onrn.recxze

nepexoAbl. llorlorqeuze, OrolrraHHoe v BbrHy)r(AeHHoe r43nyqeFrr4e.

ArcrzsHa.s cpeAa rr rrHBepc wfl Haaerennocrefi ,

23 .Onucarr o co6enHo crr4 pa5 oru rB epAoreJrbHbr)K Jras ep oB,

no 4-ypoeueBofi cr4creMe.

pa6oraroulr.{x

24.Mexattl{3M r4HBepcvv n COz na3epax. Cocrae pa6o.refi cMecr{" COz -

na3epbr c rrpoAonnnofi npoKerrrKofr z uouepevuoff [por(alrKoft. rasa.

25.Cnoco5rI cosAaHrflvrHBepcvvr E pa3nr4rrHr,r,K cpe,{etx. Yczrer{He cBera B

pearruofi cpeAe. KooSQzri"e*tt rorepb. Ha.crruleH Ae yculreHzrfl.

26.O6trye ocoSeuHocrr.r lr rrrllbr ra3oBbrx Jra3epoB.

2T.VnxeKrlr4oHFrbre na3eprDr. Ia:eprr Ha roMocrp'yt:rypax kI

ferepocrpyKrypax"

28. MoneKyn-spHbre ra3oBbre Jra3epbr.

29.OnpeSeJreHrre na3epa KaK npraSopa. Poln na3epoB rl

npa6opocrpoeHr4r4" CpanHenrze Jra3epa c Apyrlrvrr4

3Hepfr4l4.

n) nonpocr,r AJrq KorrrpoJrfl caMocroflTeJrr,Hofi pa6o.rur:

1. OcodenHocrr{ na:epuofi TexHrIKI4, nuerorqefri 6rlronrre nprrMeHeHr{.q.

2. Jla^:epuue rexHoJIorI4LIecKue olepaqzz. Cn.qsb rrapal{erpoB Jra3epHolo

L{3[yqeHr4 s u o6 racrefi upraueHeHu-s.

Sletteurbl, Ha Koropblx [oryrrarcT reHepaqzro B TBepAoreirr;Hbrx Jra3epax.

Jla:epu ua cno6oAr{brx 3nerTpoHax, perfrreFroBcKT4e v laMua - na3epbr.

coBpeMerrHoM

IICTOTIHI{KAM[4

3.

4.

5. 3r<culrepHbre na3 epbr.



6. llpurrreuenue JIa3epoB B MeAZrIr4He. Cnrr3r rorJror{alorqeli/npourzrarouleli

cuocoduo ctn 6uotofnrlecK:Hx rxauefi or rlacrorbl I43JIyLIel II4rr.

VTcr opux p a3Btrrrrfl I a: epu o fi TexHr4Kr4.

Bru-suhe [apaMe'rpoB pe3or{aropa Ha 3Heprerr4.recKlaii v r,,roAosbrft

LI3nyrreHutl.

7.

B. COCTAB

7. yr{EEIIO-METOAI4TIECKOE VI

O E E CIIE TIE HI{B, IIWCUJ,4II JTUHbI

Bc-s rrzrepalypa HaxoAr{rc s s lu1ruoreKe BnfV.

a) ocuoerraq rureparypa :

IIII (D O ]PMAII I4 O IilH O }I

1. Aparenru C, M. Bne4eune B rfeuroHaHodrolouzry: $yH4aneHra[br]r,re

oclloBbr v na3epHr)re MeToAbr ynpaBr.seMofo tloJryr,Ierfl{r 14 IJWaI.HQC.rUtg4

HaHocrpyKTypI4poBaHHbIX MareprraJroB : y.reSnoe noco6ue rTo r+anparn,nbFlr4rrr\d

noAroroBrz SaxalaBpvara 200400 (200200) "OurolexunKa", 200500 "JlaCepu,arr

rexFrr{Ka tr na3epHbre rexHorofur4", 200700 (200600) "oorouzrca 14

on'rozuciropuarura" H cnerlr4aJrsrrocr-f,M 200200 "OnrorexnAKa" n 200201

"Jfa:epuatl rexHlrKavr na3eplrbre lexHo;rorLrn" i C. M. Aparcelln. [a lp.] ; [o/l o6rr{.

peA. c. M, Apaxenxu Mocxsa : Jloroc, 2015 .-- 743 c:, : H.tr., ra6l. f- t

oneKrpoH" orrr. Ar4cK (CD-ROM)I (2I1 M5) .- Bzdlr4orp. B l(oHqe r{, -- C. ll
Apaxelxu, A. O. I(yvepzr<, B. f, llpoxonren, B. f" puy, A. f" Cepneen

rpenoAatsarerrv BnfV .- ISBN 918-5-98104-Br2^2" EzSrzorexa Blrr'y

2. <Dpolos B. A. CneqnalrHble MeroAF,r aBapKu n nauttlr: Iy'.re6urax / B.r\,
(rporon, B.B. llerur<on, IrI.H. llaruKoe v Ap.; llo4 pe4. npocf. ts,1t. opoJroBa. - vt.:

AnrSa-M: HI4II I4uSpa-M, 20'13. - 224 c.: kr.tr.; 60x90 f 116. - (l{Poqltr4-rrr,,),

(nepenner) ISBN 978-5-98281-332-9, 1000 oK3.

http : I I znan i um. c o m I c atal o g. php ? b o okin fo :3 9 I 3 0 7

Pexu:H,r IIoory[a:

3. Barc E.{. lIpaKrI4Ka npeul43uounofi rasepuoil odpeLSor:xa f3.nex'rpourlr,rr,i

pecypc]/ Barc E.4., MuleHr,xufi M,H., Cauprrrun ILf.-- 3lerrpon, ,reKcro3r,re)

AaHHbre.- M,: TexHocdrepa, 2AB.- 7I0 lJexuv Aog.rynra;

http://www,iprbookshop.ru/2590 1,-- 3EC (IPRbooks>, ro naporrro



4. Jla":eprr B Mr4KpooneKrpoHr{re l3nercrporrurria pecypc] : .y.re6. noco6vr> I

I4"E. Maron, IrLEI. Llluranos. - M. : I,Is4arerbcrBo MI']]y rznr. H. 3. Bawrava.20'.11\.

Pexrzu ro cryna : http : I I www. studentlibrary. rulb ook/b au man 0 5 :j B . html

6) fono"rrH rrreJrbnafl Jnrrepa'rypa :

1.Earnanoe E.B" Ouronnr na:epHofi $v:zrctrlEarclauonE,B, - HosocvS.:

Hfry, 2011. - 131 c.: ISBN 978-5-v782-1506-8 pexnu Aocryrra:

http : I I znanium. c o m/c at al o g . php ? b o o k in fo : 5 4 6 I 6 6

2. Peyron A,T. @vrgnrca na3epoB. rlacrr 2. Ocrronu reopau na3epoB

fSrerrponHrrft pecypc]: yve6uoe rroco6vel Peyron A.T'.__ 3lerclpou. reKgroBbre

4auuue.- M.: Poccuftcrcufi yHr4Bepor4rer Apprc5u HapoAOB, 2all.- 96 c..--

Pexzn,Aocryra; http://www.iprbookshop.ru/l 1534.- 3EC <IpRbooks>, l1,o

naponrc

3. Ocnolrbl KBaHToeofi erexrpoHrrKr4: yue6noe uocoSze lIA.naHoe Iz1.. - Pocros-

ua-[oHy:I'ls4arerucrno IO@Y, 20II. - 174 c. ISBN 978-5-9275-0873-0 Pexrrr,,r

A o cryrra : http : I I znanium. c om/b o o [<re ad 2 .php?b o ok: 5 5 6 | 9 2

4. fopoxon B. A. Marepaalrbl krtrx rexHoJrorr4kr. IJ 2 ,a. rI. 1 ": V.redHur / B.,A.

fopoxon, H.B. Eenxroe, A.f. Cxzprnar3e; llo4 pe4. ts"A. fopoxona. - M.; HZrI
IzIH@PA-M; MH,: Hon. 3HaHr{e, 2014. - 589 c.: vn.; 60xl)cl rlr5. - (B{):

Eaxaranpr4ur). (") IStsN 978-5-16-009531-8, 500 oKs. pe,xzv Aocryna:

http : I I znani um. c o m/c at al o g . p hp ? b o o k in f o: 4 4 6 0 9 7

5, fopoxos B. A. MarepzaJnbl Ir r{x rexHoJrollrr4. I} 2 q.r1.2: Vqe6urzr< / B.r\.

fopoxon v 41p; IIoA pe4. B.A. fopoxoea. - M.: HI,IU I4H@,PA-M; Mn.; Hoe.

3HaHIze, 2014. - 533 c.: zn.; 60x90 1116. - (Brrcruee oSpasc'rBaHue: Iiarcalanpuat:).

(nepenner) ISBN 978-5-16'-009532-5, 5cf0 3K3. Pe>xzv Aoqryra:

http : I I znan ium, c o m I c atalo g.php ? b o oki nf o: 4 4 6 0 9 B

ilpo rpauMHoe o6ecne.reHr{e H I4urepner-pecypcbr :

1. http:l lznanium"coml ;

2. http ://www. studentlibrar)'.nl ;



8. MATEPI4AJIbHO.TEXFTI4IIE CKOE OEECIIETIEHIZIT

I.I1ICJryrfrJrr4Hbr

Jler<qzonHble ayAllTopLrr4, ocuarqduHbre AocKofi n nepeHocHrrM rrpoeKropold

[nfl IrpoBeAeHI4.[ zansrvdt c tIpI{MeHeHrzeM KoMrrbrorepHr,rx npesenrafizfi v.

neMoHcrp arlr4 oHHbrx p onr,rKo n (420 -3, 3 1 5 5 - 3 ).

Ayl.uropuu Anfl npoBeAeHl{.fl npaKTrzqecKr4x Lt naSoparopHbrx za'hxtui,t,

ocna[ldnurre coBpeMeHHbrMIz [epcoHaJrbHr,rMr4 KoMrrbrorqpaMr4,

o6le4rzneHHblMl4 B JroKaJIbHyIo BrITII{oJII,ITeJIIHyIo cerb I,1 yKoMrrIJIeKT,oBaHHbIMI4

Heo6xo4zMblM crrcreMHbrM u npIrKnaAHbrM rrpofpaMMrfr;rM oSecue.reHr4eM

(1226-3) 14 HayqHbre taSoparopuu (107a-3, 107-3, 419-3), fle pa3MouleHbr

coBpeMeHHbre na3epHble KoMrtneKcbr: Mr4nr4ceKyHAHar. v QeurocexyHAHiu{

rra3epHbre ycraHoBKI4, a raKxte nepeuocnofi laSoparopHnrfi [par(rr4KyM rro

na^:epnofi TexHr4Ke.



ofoc BO roPa6o'ra.s nporpaMMa AI4crII4 IInr4Hbr cocraBJreHa B coorBercrB uu c tpe6oBaLryttr6u

H anp aB JreH uto 12.03 .05 JIa: epn ax rexHr.rKa r4 na3 epHbre rexHo Jro rr4r4

Pa6ouyro nporpaMMy cocraBrzJra aou, rcadl, OralIM C.B. KyrpoBcr(a.s

Peqeuseur (npe4craetrrelr pa6oroAarels)

(uecro pa6orst, AoJr)Ku oerL, @14O, n oan racr,)

flporpavrrraa pacaMorp eHa rr o4o6peua Ha 3 aceAaHrar,r rcacb eAprr orallM

foAa

3ane4yrorquft r<a(p e4pofi

(o , uo4uucr)

Pa6o'{at [porpaMMa paccMorpeua u oAo6peHa Ha 3ace1aHul yue6no-ne.ro4uuecrofi

Harrp aBneH utr 12.03 .05 JIa: epn a-a rexHlrKa I,r Jra3 epr{bre rexH o Jro rakr

llp eAcelarerrb KoMrr c crrr4

C.M. Aparqenrrr

KOMI,ICC14I,t

Aparcpnm

(O14O, no4nucr,)..,'



TVICT IIE P EYTB E P XTAEIIVIfl,
pAE otIErZ up o rpAMMbr Ar,r cqurrruHbr (M oAyJrs)

Pa6o.ras nporpaMMa o4odpena Ha

llpororon 3aceAaHzx ra$e4prr J\b

yveSnrrfi ro4

oT fola

3 ane4yrorqrafi rcaS e4poft

Pa6o'aaq nporpaMMa o4odpeHa ua

flporoxon 3aae1aHux xa$e4prr J\b

/8./s yue6rrrrft ro4

3aee4yroqufi r<a$e4pofi

Pa6o\aq rpofpaMMa o4oSpeua na yueSuarfi ro4

llpororcon 3acelaHux xaQe4prr J\& 4 o'r / ro/.a

3ane4yrorqufi rca$e4pofi (.,

€,.a


