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1. IIEJIb OCBOEHVIfl 4I,/CIUTITIJIpIHbI

I{er.ruu ocBoeH}ItI Anc.;.\unnr4nr,r <Ila^sepHa.s rexHrirKa)) rrBfi.f,ero-s pacrxr4per{ue

u yrnySneHHe sHaHuft cryAeHToB npr4 Lr3yrr.eHuzr ocHoB Qz:zrcu r{ rexHlrKr{ Jra3epoB,

o3HaxoMJIeHI{e C COBpeMeI{HbIM COCTO.rrHr4eM rr nepcler(TnBaMr4 pa3Burrkrfl, na:epHofi

$rasurrz I{ TexHI4KI4, rloJlygeHr{e npaKu{LrecKl4x HaBbrKoB nprz pa6ore c JrasepaMr4 LI

npu llccneAoBaHuu vx xapal(TepLraruK LrIrLr pacnpocrpaHeHkrfl Jra3epHofo

r43[yqeHr4g.

3 aAaqu Ar,rcqurrJrr{Hbr :

o c$opnazpoBarb [pelcraB Irerrufl o nper4Myu{ecrBax r4 HeAocrarKax ;ra3epa

KaK I,ICTOqHI{Ka U3[yrIeHH.fl ;

. Lr3y-uvrb ocHoBbI na3epHofi $rasranr{ u rexHuxu, $usr,rqecKrrx [poqeccoB,

flpoucxoAtlqux B Jla3epax, [pI,IHIIralroB Aeitctnufl. pa3[r4rrHbrx rl4noB na3epHbrx

cl4creM, I4x rexHl4rrecKae xapaKTeplle'rr4Kvr r4 KoHcrpyKTIzBHbre gneMeHrtr, cuoco6u

14 MeTOAbr r43M ep eHvrfl. nap aMeTp o B Jr a3 ep Ho f o a3nyrr eHz.f, ;

o npzoSpereHze HaBbIKoB rlprlMeHeHrdfl rra3epon n upu6opax vcrrcreMax.

2" MECTO l{r4CUI,.nilVrH.bI B CTpyKTypE ollorl Bo

I:uc:!:untruua <Jla:epuar rexHrz.Ka)) orHocr4rc,rr K Sasosofi .qracrtr OIIOI.
flporpaivrtra npeAHa3Harreua Anfl [oAroroBKr{ Sarananpon ro HanpaBJreHr4ro

12,03.05 Jla:epHa.f, rexHvrKa vr na3epFrbre rexHoJrorzu. OcuoBonoJrararou{rafi Kypc

"Jla":epuax rexHnKa" rrkrraercfl s 7 ceNaecrpe 14 lasupyerafl. Ha paHee [oryqeHHbrx

3HaHI4.flx cryAeHTon, nprzoSpereHHblx B Kypcax Susuru, ocHoB orrrrrKr4, Teopr4rr

IIoJIs, ocHoB KBaHToBofi enerrpoHl,IKt{, JrrBepHbrx r43MepeHr4fi. On HanpaBJreH Ha

yrny6neuue znauuit cryAeHToB nplr r.r3yrreHr4r4 TexHr4Kr4 Jra3epoB, [onyqeHr4e

lpaKTI4qecKI4x HaBbIKoB npl{ pa6ore c Jra3epaMz u npr4 r4ccJreAoB aHLrr4

x ap aKT ep LrcTvrK p ac np o cTp aHeHLr fl , Jr a3 ep H o f o Lr 3 fiyq e H kr.f, .

3uaHzr, [onyr{eHHble B paMKax wsylrelvrfl AanHofi ruc\vilrvrHbr, Moryr 6rrrr
[pr4MeHeHbr AJr.rr lg.atTvrc,aHwrr BbrrrycKnoft xnalrz$r,rr<aqraouuofi pa6o6r

3. KOMTIETEHUI4PI OEYIIAIOIIIET O Cfl,, O OPMUPI/EMbIE B
p E 3yJrb IIATE O CB OE HVrfl I\VICIIUTTJTITHbI



B npoqecce ocBoeHr4.f, AaHrrofi Avrc;trurrJruHbr cryAeHT clopuapyer w

AeMOHCTpr4pyer cneAyroqne lpo Q e c cHoHanbHbre KoMrrereHqrrr4 :

1) cnocoSnocrb K HaJIaAKe, Hacrpofixe, rocrr4poBKe z onrrruofi npoBepKe

nprz6opon Lr cr4creM (LIK-a);

2) cnoco6nocrr K aHanu3y, pacrrery, rrpoeKTlrpoBaHr4ro 14

KOHCTPYI4POBAHAIO B COOTBETCTBLILI C TEXHI{IIECKI4M 3AAAHIIEM TI4IIOBb]X CIICTCM.

upn6opon, gerateit z y3JIoB Ha cxeNrorexHur{ecKoM z oJreMeHTHoM ypoBHrx (lIK-

3) cnocodHocrr K oI{eHKe rexHoJrorzlrHocrz Lr rexHoJrorurrecKoMy

KoHTponrc npocrblx v cpe4uefi cJlo)KHocrr4 KoHcrpyKropcKr4x pe:rrlenvit,

penpa6orr<e TI{rIoBbIX rrpoqeccoB KoHTpon.f, napaMerpoB MexaHl4rrecKr4x,

OTTI4qECKI4X I,I OIITI,IKO-3 JIEKTP OHHbIX 4ErArrEfi 14 Y3NOB (IIK- 6) ;

4) foroBHocrb K yqacrl4ro Il MoHTame, HanarKe, nacrpofiKe, rocrl4poBKe,

uc,lrhrraHrrflx, cAaqe B 3Kcrrnyararlr4ro orrbrrHbrx o6pa:qon, cepBr4cHoM

o6cryxunaHvrvr r4 peMoHre rexHr4Kr4 (llK-7).

B pe3ynbrare ocBo eHLrfl rrrcqannr4Hbr oSyuarorqufi.cx AoJr)KeFr

AeMoHcrpr4poB arb cneAyrouu4e p e3yJrr,Tarbr o 6pas onauux :

1) 3uarr,:

- ocoSennocrr4 npr4MeHeHr4r na3epon n lpzSopaxv cr4creMax; ,

- ocHoBHbIe xapaKTepLrcrLrKLr v HanpaBJreHr{f, r{crroJrb3oBaHLrfl Jr€BepHOfo

I43nyqeHI4.s B HayqHbIX I{ccJreAo.BaHr4.rrx z npor43BoAcrBeHHofi rexuonoluu;
- ocHoBbI na^:epnofi Srz:uxrz u rexHI4Kr{, Szsuuecrze rpoqeccbr,

flpol4cxoAflIque B Jla3epax, ilpr4Hru{n Aeitctsus pa3nr4qHbrx rl4rroB, vrx

TexHuqecKlde xapaKTepl4crl{KLr Vr KOHCTpyKTI4BHbTe SJreMeHTSr 14 CI4CTeMbr,

cuo co 6rr H Merorbr r43Mep eHr{.rr [ap aMerp oB rra3 epHof o r43nyrr eHr4.f, .

2) Vuerr: - anarrv3zrpoBarb roaraBJreHHyro [poeKTFryro 3aAar{y e o6racru
la^:epuofi TOXHI4I(H I4 TexHoJIoruLr Ha oeHoBe no46op a u v3yqerfLrfl rrr4TeparypHbrx r4

IAIEHTHbIX T4 CTOI{HHKOB ;

3) B.uaAerr:



- npeAcraBneHI4eM o npelrMylrlecrBax r4 HeAocrarKax na3epa KaK Hcror{Hr.rKa

v3nyqeHLrfl;

-yMeHI4eM I{ yqacrBoBarb B pa3pa6orKe $yHKIIr4oHanEHbrx 14 crpyKrypubrx

cxeM Ha ypoBHe MoAynefi ysnon I4 3JIeMeHToB Jra3epHofi TexHvrKu u oranoB

JI a3 ep HbIX TexHoII or uit to 3 aI aHHbIM TexHar{e cxzv rp e 5 o B aHr4.sM.

4. CTpr/KTypA r4 C OAEPXAHITE Ar4crlrrfrJruHbr
Odrqar rpyAoeMKoarb AI4cI{HU{I,rHbr cocraBJrqer 5 sa.{erHbrx eAuFrr4rlbr, 180

IIACOB,

TEMbr, PA3AEIbT AUCqzIrJItIHbr :

JIEKTILILI
PasAer 1. llpuuqunrr geircrBufl na3epoB.

Jfe-lcuuq 1. Onpe4eneHrre na3epa rar npv6opa. Ponb na3epoB B coBpeMeHHoM
npra6opocrpoeHl,II4. Cpannenze na3epa c Apyrr{Mr4 r4croqH:aKaMuoueprzr{. Kparxvfi
I{cropl4rlecrcuk oLIepK. ConpeueHHoe cocro.{Hl'Ie I4 nepcler(TrrBbr pa3Bvrrvrflna3epoB,
Jlewlus 2. SneprerzqecKl{e ypoBHri aroMoB, r4oHoB vr MoJreKyn. Ouraqecxne
nepexoAbr. llorlouleHze, croHTaHHoe u Br,rHyxAeHHoe r43Jryr{eHHe. AKrznHaq
cpena I4 I4HBepcvfl Haaereuuocrefi. CnocoSbl co3AaHr{f, rzHBep cvru B pa3nr,rrrHbrx
cpelax. Vczleuze cBera B peaJlbHofi cpe4e. Koe$SzrIr4eHT rrorepb. Hacrrrqenue
ycr4neHvrfl.

Pas4e"u 2. CrpyrrypHar cxeMa n€Bepa,

JIeKuzq 1. Ocnonurre oJreMeHTLr na3epa
rroJlolnr4Telruofi oSparuoft cB.s3bro. Polr
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reHeparlrau. KlaccuSrarcaqa_a Jra3epon.

J ercquq 2. OcHoeHrte cnoiicrsa Jra3epHoro r43lryveHLrfl: MouoxpoMarr4r{Hocrb,
KofepeHTHocrb, HanpaBneHHocrb, .rrpKocrb, non-rrpr4soBaHHocrb. Cnocodtr
lonyrleHl4.fl 3TI4X csofrcrs or oSrI.Iurrx I4crorIHI4KoB u vrx IleAocra.fKr4"
lJlperartryrqecTBa Jra3epa KaK I4cTorrHr4r(a r43nyr{eHr4_f,, BbrTeKaro[]ue r43 efo csoitcrn
Lr3nyl{eHufl.

JlgKltuq 3. Ouruqecrze pe3oHarollbr. Pesouarop KaK ourz.recx[fi BoJrHoBoA,
florepu wsnyrxe:ekrfl. u 4oSporHocrr pe3oHaropa, pe3oHaHcHbre cBoficrna.
Vcrofi'{zsble kI neycrofiul4Bble pe3oHaropu. Mo4br pe3oHaropa vr vx o5osHa.{eHr4e.
llnocxzfi u r<onQorarilnufi pe3oHaropbr rz zx ceoficrna. Ocnosnr,re rpoqegcbr,
npol4cxoA.flrul4e B aKTI4BHOM pe3oHarope: ycvreLrve v norepr4 MotuHocrH,
tpoprvrzpoBaHl,Ie MoAoBoro cocraBa u3ryqeHlltr, crreKTpaJrbHbrx xapaKTepl4crr4K"
Iercqus 4. CnocoSrr co3na.nzrfl I4HBepcrrr4 B pa3fl[rrHbrx cpenax, Onruqecxax
HaKaqKa. Czcrerarr orlTI4r{ecKofi HaKa.Irz. Cxopocrr r4 e$$ercrzBHocrb opu.{ecxofi
HaKaqKZ. 3texrpouuax HaKar{Ka, Bo:6px4eHr4e eJreKTpoHHbrM yAapoM.
SSSer<rrzBHocrb FIaKaqKu. Ee ocoSeunocru u HenocrarKr.r, Bo:6yxr4eHr4e
nocpeAcrBoM pe3onancuoft repenaLlz 3HeprIrH. Ynpyrae 14 Heynpyrr4e coyAape]{:|1fl.
CerexrzsHrre crtocoSu HaKarrKZ:

3rercrpouuufi nyvor<.
$oro4ucc or\uar\Hfl, Soroeo:6y)r(ner{14e.

JIeKrInq 5. llapavrerp br u xapaKTepr4 c,Tr4Kr4 na3epHoro u3nyrr eHprfl:3lreprerr{r{ecKr4e,
BpeMeHHbIe, CneKTpaJIbHbIe, npoCTpaHCTBeHHbIe u Ap. PacxO4znrocTb, AnvrHA
BoJIFrbr. llos.srze 6nzNnefi l{ AaJrbHefi souu, pa3Mep [yrrKa, Sopnta BoJrHoBoro

Sp onra. 3xcllyararlrToHHlre nap aMerpbr Jra3 ep oB.

Ie:qqt{q 6 Pexvvt pa6oru na3epoB" OcoSennoortr oenoBHbrx pe}rs4MoB. pexcvHa

cno6o4nofi reHepauzl4. Pexvu Moryn-f,rlr4rz 4o6poruocrn pe3oHaropa. pelau
cI4HXpoHI'I3arluu l'to4. MuoroMoloBrrft, o4uolro4onrrfi r4 olHoqacrorurrfi De)r(r4Mbr
feHepar{r4v na3epa.

Pas4e.u 3. TexuuKa pa3Jrr{rrHbrx BrrAoB Jra3epoB.
JleKuuq 1. Knaccz$LrKarJr4fl I4 TIzIrbI .[a3epoB. Knacczs vKarJufl no rr4rry aKrueHoft
cp eAbI' KnaccrzS uKa\Lrtt no cno co6y nar<avr<a. Itn ac cz$ zxaq vfl ilo p exr.rMy
pa6oTbr. flanutte Aocrol4HcrBa u HeAocrarKr4 ocHoBHbrx rr4rroB Jra3epoB.
JIeKunq 2. fa3oBbre na3epbl. o6rque ocodeHnocrz u rvrrrbr ra3oBbrx na3epoB,
OdecueqeHlle I4llBepcw B ra3oBbrx na3epax. fa:osrre na3epbr na HefiTpanbtbrx
aroMax. Zonnrre na3epbl. Iaseprr Hi) napax MeraJrnoB. Moneryx.rrpHbre ra3oBbre
JIa3epbI. TpeSonanux x paioLleMy Belr(earBy Morr{Hbrx ra3oBbrx na3epoB c BbrcoKr4M
K|II. MexanusM I{HBepczu. Pom a:rora vr rerrvtr. COz - na3epbr c upoAonruofi
rpoKar{Kofr-. CO2 - na3epbl c rorepequoil npoKar{Koir raza. TEA COz - na3epbr,
fa^:o4IznaMl4rlecKrre na3epbl. Jla^:eprr Ha oKcr4Mepax. XuNrv.recKr4e Jia3epbr,
TqKIII{fl 3.-Tnep4oreJlbHble JIa3epbI. OSurne ocoSeHHo errr v rr4rrbr TBepAoreJrbr{brx



na3epoB. Clacreurt orlTl4qecKofi Hara.mz. AKraeHrre cpeAbr. TpexyponHeBbre r4

qerbrpexypoBHeBble rBepAoreJlbHble na3epbl. llepecrpar,rBaeMbre rBepAoreJrbubre
Jla3epbr. flepcuer<u4BHbr pa3Bururfl .

Jlercquq 4. Xz4rocrHbre Jra3epbr.

Odrque ocodeHuocru 14 TI{nbI xr4AKocrHbrx na3epoB. Ilasepu Ha pacrBopax
ollraHr{qecKrrx r<paczreleft. Vnpannenue cneKTpoM v3nyrreHr4.f, xr{AKocrHbIX
na3epoB.

Jlercquq 5. llonynpoBoAHr,rKoBbre Jra3epbr.

Oduue oco6euHocrz. Co:4auue rrHBepcvu B noJrynpoBoAHrdKax. Jlaseprr c
sJleKrpoHnofi saraqxofi, I4uxerquol{Hbre Jra3epbr. Jla:epu Ha roMoorpyKrypax 14

ferepocrpyKrypax.
Jlercquq 6. Jlasepu na cno6oAHbIX oJIeKTpoHax, peHTfeHoBcKr.re z raMMa - rra3epbr.
ocHoeHrre o co Seuuocrr4, np o 6neuu H TeHAeHrIr{r{ p a3Burufl .
Jlelcqns 7, Koncrpyrcrl4BHble ocoSeuuocrz gJreMeHToB na3epoB pa3nr4qHbrx rr{noB.
Texunxa SesouacHocrul npu pa6ore c Jra3epaMu. Tpe6onanze, HopM br 14 npaBarra
Sesonacnocrl4 npl4 npou3BoAcrBe, MoHTilKe, rocrrrpoBKe rz pa6ore c na3epaMu Lr

na3epHblMlr ycraHoBKaMIr. llpraveneHtle na3epoB 14 TeHAeHrIr{z pa3Burvrfl,

rAE OPA,TOPHbIE 3AH.'ITVIfl
1. Texuuxa 6esonacHocrl4 upz padore c na3epHbrMr4 KoMrrJreKeaMr.r. 4'l
2, Cnoficrna na3epHoro z3nyrreHurr. 4,1

3. LIccteAoBaHrre cnoficrs orrr.{qecKr4x pe3oHaropoB. 4-l

6. I,lccre4oeaqvre xapaKTepLrarzrKrzt3fiyrreHrzr uolynpoBoAHr{KoBoro Jra3ep.

4. I,lccre4onaHr4e paSorrr na3epa B pex{r4Me MoAyn{rlr4z 4odporHocrr4
pe3oHaropa.

5 . LIccteAoBaHr4e paSorrr B pe)Kr,rMe crrHxpoHrz 3ar\vu MoA.

7. TexnoloruqecKze oco6enHocru CO2 - na3ep

8. ZAf :Nd na:ep

5. OEPA3OBATEJIbHbIE TEXHOJIOIUII

Arrunrrue rr r4HTepaKTr.rBHue Sopvrur o6yueuun
C qeruo SopnaHpoBar:tvfl Lr pa3Bvrrvx npo$eccr4oHarrbHbrx FraBbrKoB cryAeHToB

B y're6uou IIpoqecce I4cloJrb3yrorcr aKTr4BHbre u r4HTepaKTkrBHbre Sopn6r
rlp o B eA eH Vfl 3 aHrrrufi (r<o nruuorepHblx cl4Mynf, rI uit, p az6 op K o HKp erHbrx c:lt1.y a1wi)
B cor{eraHvrvr a Bnreay4zropnofi pa5orofi.

CauocroflTerbHaq pa6ora cryAeHToB

4'r.

4rI

8.{

4'r

4't



Carraocro.srerbHa.a (nHeay4raropuax) pa6ora cryAeHroB BKrroqaer

3aKpenneHlle TeopeTI{qeCKOrO MA'IepI,4anA npl4 noAfOToBKe K BbItrOJrHeHr4rO

LrrrlkrBrrLyalruofi 4oltaruuefi pa6omr, Ourosa caMocromelruofi pa6oru

I,I3yrIeHUe nl4Teparypbl flo peKoMe.HAoBaHHbIM r4CTOqHr4KaM 14 MeroAr4r{ecKr4M

yKa3aHI4.qM An.'I caMocro-srelrnofi perSorrr, perreHr{e BbrAaHr{brx npenoAaBaTeJreM

npaKTr{Kr4 3aAarr.

My.rruruiuegufi H rre rexHoJrorllu o6yvenut

Helcoroprre I43 neKIIIToHHbIX I4 npaKTrzrrecKrrx satrstufr. rrpoBoA-rrrc.rr B Br4Ae

npesenraqzfi B MynbrzMeguiruoit ay[krropr4u (uanpznrep, ayl,. 420-3) c

14 crroJrb3oBaHr4eM KoMrrbroTepHof o npoeKTopa.

Jlercquu [pr{ rJra rueH Hbrx cleqlr aJrr{croB

llnanupyerc.s npoBeAeHI4e rer<qufi nparnarxeHHbrx cnerlr4anr4 croB.

6. OIIEHOIIHbIE CPEACTBIA [TIfl TEKYIIIEIO KOHTPOT.q
I/CIIEBAEMOCTPI, ilPOMEXTYTOIIHOIZ ATTECTAIII4U tIO
I,ITOTAM OCtsOEHI4q AI,ICIII4IIJIUHbI Ut, )ruIEEHO-
METOAI4TIECKOE OEECTIETTEHUE CAMOCTO.flTEJIbHOIZ
PAEOTbI CTI/AEHTOB

a) Bonpocu pefirnHr-KoHTporq :

@
1 " Cpanuenrze na3epa c Apyrr4Mu r,lrcrorru uKauu 3Heprr4rr.

2. Cuoco6rr co3AaHZ;{ uHBepcvru B pa3Jrr4rrHbrx cpeAax.

3. Vczlenue cBera B peaJrbHofi cpr:4e. Koe$Qzqr4eHr norepb,

Hacrrrqen ue y ckrnouufl .

P onr c rro HTaHH o ro r43rryq eHvrfl rr p ut3 B r,rrr4 u I enep aryu.

Cnoco6rr noryqeHr,rt cBor4cTB JIa3epOB (u ouoxp o M arr4rr H o crb,

KorepeHTHocrb, HarIpaBJIeHHoclb, .rrpKocrb, rroJrf,pr43oBaHHocrb) or oduvurrx

LICTOqHI,IKOB 14 I4X HE.IIOCTATKI{.

@
1. ,{o6pornoorb pe3oHaropa, florepl4 r{3nyqeHr4-fl 14 pe3oHaHcHbre ceoficrsa.

4,

5.

6.



2. Mo4u pe3oHaropa a vrx oSosHa.{eHrae.

3. Onrzqecxa.a HaKaqKa. Crcopocrr u eSSeKTr4BHocrb olrr4rrecrofi HaKar{Kr4,

4 . SlercrpoH Hafl HaKartxa. 3$ SeKrr4BHocrb HaKaqKr4.

5. Bos6yN4eHZe nocpeAcrBoM pe3ouancsofi nepeAarru oHeprr4rr, Vnpylze r.t

Heynpyrr4e coyAapeHr4tr.

6. Ha^soezre .rrBJreHr4e l

YueHrurenue I4HTeHcr4BHocrr4 orrr{qecKoro yr3ryrreHLrfl., npoxoA.rrqefo r{epe3

MTTephanbHyro cpeAy, ga c.{dr npoqeccoB efo B3aHMoAefi,cteux co cpe4ofi;

@
1 . oruerrre yrBep)KAe Hvrfl, xap aKTepHbr AJrr crroHTaHHoro I43nyrreHr.r.s :

o KofepeHTHoe;

o HeKofepeHTHoe;

o coHarrpaBJreHoe nos6yN4aroqeMy rroroKy;

. BeporrHocrb rrepexora Ha qa1ntrc]Hl'ilirt ypoBeHb 3aBr4cr4T OT

r{HTeHcrrBHocrz rralaroqefi aoluu;

o BepoqrHocrb nepexoAa Ha cra6unbllbrfi ypoBeHb 3aB]/IcrlT OT

BpeMeHr4 >Kn3Hz ua nos6yNAeHHoM ypoBHe;

o qr{cJro KBaHTOB CBera npr4 [epexoAax vr3 -ocHoBHofo Ha

ro:6yn4eunrrfi ypoBeHb paBH.rrerc fl llkrcny KBaHroB r4cnyqeHHbrx B

oSparurrx nepexoAax;

o r{acToTa sneKTpoMafHI4THOI'O I43nyrreH[fl OrlpeAenfleTc.rr pa3HocTbro

eneprnfi nosSyN4eHHoro 14 ocHoBHoro ypoBHefi cucrerrarr;

o rracrora r,I3ryr{eHufl paBHa rracrore eos6yx4arourero noroKa;

o He coBrraAaer uo Sa:e kr HarrpaB.rreHr4ro.

2. llepevzcuuru OCHOBHbIE SJIEMEHTbI

na3epa:

3. [afrre r<naccnSuKarlr4ro na3epoB rro rr{ny aKrusHofi

cpelbr:

4. orverrre yrBepxAeHrz.f,, xiipaKTepHbr Anfl pex{r4Ma cno6o4Hofi



feHepar{Lrr4:

o HenpepbrBHbrfi pe)Kr{M pa6orrr;

. 14 MnyJr s cu:'ltit I uttnynb cH o - n ep r4oAr4qe crufi p e)KllM ;

. oAHoMo4onrrfi cocraB Lr3ilyrreHufl;

o MHorouo4onrrft cocraB LunyueHufl;

o loTopr{ B pe3oHaTope ocTarcTc_f, Her43MeHHbrMrr;

o pe3Koe r{3MeHeHr,re 4o6poruocrtr pe3oHaropa;

o MoHoxpoMaTkIrIHOe I43nyrIeHI4e;

r uoAynflrlvrfl rrorepb B pe3oHarope AIrfl )KeCTKO|O 3aKpenreHr{.s

dra^:oerrx orHorueHrzfi vrex4y MoAaMkr;

o AJrrzreJrbHoc,rb r{Mlynbcos ^, 10-15 - I0-r2 c;

o BbrcoKr{e Morr{HocTI4 feHeparu{r4.

5. fannoe yrBeplrAeHr4e BeDHo

ilIIfl

llpozsnonrnrrfi ryr{, nocreAoBareJrbHo orpa}Karcb or Ka}r(Aoro r43 3epKan

p e3oHarop a o craera.rr B rrp eAeJrax ofpaHr4 qenuofi o6 tacrvr.

6. cooruecure BbrcKar3brBaHr4e rro rl4naM fa3oBbrx Jra3epoB:

I,I:nyuarelrHrrfi nepexol ocyrqecrBrrs.ercfl. Ha MexrAy ypoBH.rrMr4

nos6yx<4eHHbrx MoneKyn -

I,lfsnyvarelrHrrfi nepexoA ocyrqecrB rrflercfl Ha Mex(Ay ypoBHflMr4

LroHr43I4pOBaHHbrX aToMoB -

Zsnyuarelrnrrfi nepexoA ocyuecrBfi.f,erclr Ha Me]KAy ypoBH.,rMr4

nefrrpalrHbrx aroMoB -

Wzlyuare,ntnrrf [epexoA ocytr{ecrB rrfercf Ha MexAy ypoBHfMr4

HezTp€urbHbrx MoJreKyn -

6) no,npocbr K sK3aMeHy rro ArrcqurrJrr{He:

1. 3neprerzrtecKkle, BpeMeHHbIe, crreKTpanbHbre v [pocrpaHcrBeFrHbre

xapaKTeprlcrr4Kvr na3epHoro I43Jryrrenv.q. PacxoAr4Mocrb, ArrvrHa BoJrHbr.



lloH.srze SnuNuefi r4 AaJrbHefi :ourr, pa3Mep ryqKa, rfopnra BoJrHoBoro

QpoHra.

2. fasosrre Jra3epbr ua nefirpaJrbFrbrx aroMax.

3. Oco6euuocrl4 ocHoBHbIX pex{I4MoB pa6orrr na3epoB: pexr.rM cno5o4nofi

feHeparlr4r{, pex{r4M MoryJr.f,r(r4z 4o6porHocrz pe3oHaropa, pe}KrrM

c r4 HXp o Hr4 3 ArJr4U M OA.

4. Cnoco6rr co3kalelvt:fl u]HBepcvu B p€r3[r4rrHbrx cperax. Crcopocrr 14

e$SercrzBHocrb Kax(Aoro Bpr1a HaKaqKZ.

5. OSqze oco6eusocrrru rr{rrbr rBepAoreJrbHbrx na3epoB.

6. Texuzr<a 6esolacnocrr4 upra pa6ore c Jra3epaMrr.

7. florepz u3ryq.eHufl, Lr 4o6pornocrr pe3oHaropa, pe3oHaHcHbre

csofrcrea" YcrofiqzBbre vr ueycrofi.u4Bbre pe3oHaropbr. Mo4rr

p e3 oHaro p a u vx o 6osua.reuu e. llno cxuit z ron$ or<alruufi pe3oHaropbr

u ux csoirrcrBa.

8. cos4aHze vrHBepcLru HaceJreHHocrr4 B rroJryrrpoBorHr4Kax,

9. Texsuxa 6esouacHocrrr upz pa6ore c Jra3epaMr{.

1 0.ocnosHbre lpoqeccbr, npor4cxoAflr]lue B aKTr4BHoM pe3oHarope.

1 1 . XzlrocrHbre na3epbr. Ynpaueur4e cneKTpoM r43ryrr eHwfl. xr{IKocrHbrx

na3epoB.

l2"Ocuossrre cnoiicrBa JrasepHoro r,r3nyrreHus. Cnoco6rr nolyv eHufl. orr4x

ceoftcrs or o6rrqublx ucroqHI,IKoB u r4x Helocrarxu. llpeuMyrrlecrBa

na3epa KaK I{crorIHI4Ka vr3lryLreHnfl, BbITeKaIouU4e ng efo csoficre

LI3nytleHI,I.f,.

1 3 . f as o4rzHaMr4r{ecKr4e Jras epbr,

l4.KnaccuSunaqv fl vr rzrrrbr Jra3eproB. Knaccv S LrKarJLrfl no rzny axrunuofr

cpeAbl. KnacczSI4KaIIIzf, rlo cnoco6y HaKar{Kr4. Knaccrz$LrKarJvrn [o
pexl4My pa6oTbr. frasurte locrol4HcrBa u HenocrarKr4 ocHoBHbrx

Tr4rroB na3epoB.

15.Zonuue na3epbr. Jla:eprr Ha napax MeraJrJroB.

16.Ila:ep KaK ycI4nI4TeJIb c IloJlolrrarerunofi oSpa:rnofi cB-f,3bro. Polr



crroHTaHHo f o u3nyq eHLrfl B p a3 Br{Tr{r4 f eHep arlprr4.

17 .Onucarr oco6euHocrn paSorn rBepAoreJrbHbrx na3epoB, pa6oraroqzx

no 3-yponsenofi cr4creMe.

l8.Oco6eHHocrr4 ra3oBbrx na3epoB (<t> a <<->>)

l9.OcuonHbre oneMeHrbr na3epa 14 r4x ponb.

20.TEA COz - Jra3epbr. XzvuqecKze rra3epbr.

2l.KoncrpyI{TI{BHbIe ocoSennocra gJreMer{ToB na3epoB pa3nr4r{Hbrx rr{rroB.

22.3nepreruqecKlze ypoBHIz aroMoB, r.roHoB kr MorreKyn. Ourz.{ecxze

lepexoAEr. llornouleHvre, c[oHTaHHoe u BbrHy]KAeHHOe r43ryr{eHr4e.

AKrunHa.s cpeAa kr LrnBepavfl Haceileuuocrefi.

23 .Ouucarl oco6enHocrLI pa6orr,r rBepAoreJrbHbrx Jra3epoB, pa6oraroqrzx

no 4-yponuesofi crrcreMe.

24.Mexaw43M prHBepavu n CO2 rra3epax. Cocrae pa6ovefi cMecr4. COz -

n€Bepbr c npoAoJlbHoft ilpoKaqKofi u nonepe.{uofi npoKarrKoft rasa.

25.Cnoco5rt co:4aHLrfl vrnBepcuv B pa3rzrrHbrx cpeAax, VcureHr,re cBera B

pe a-rruofi cpe.qe. Kos S Q zqr4 eHr norepb. Hacuulen ue y curreHflfl .

2 6 . O 6tlue o c o 6 esu o crr4 vr rzrrrbr f a3 oB brx n a3 ep oB.

2T.vrsxeKrlr4oHHbre rra3epbr. rla:epu Ha roMocrpyKrypax 14

ferepocrpyKrypax.

28. MorreKylspHbre ra3oBbre na3epbr.

29.OnpegeneHlle Jla3epa KaK npz6opa, Pom na3epoB B coBpeMerrHoM

upra6opocrpoeHI4I4. CpanHerure lra3epa c Apyrr4Mr..r rlcror{Hr4KaMr4

3Hepfr4r4.

u) eoupocbr AJrfl KoHTpoJrrr caMocroflTeJrbHofi pa6orur:

1. OcoSennocrkl na^:epuofi TexHI{Kr4, zueroulefi 6rrrosrre rrpaMeHeHr4fl,

2. Jlasepnrre rexlloJlofI4qecKkIe oneparlr4r4. Cs-f,sr [apaMerpoB na3epHoro

r{3Jrf{eHr4 st u o6 tacrefi lpzlreHeHr4.rr.

3. Sleltenrrr, Ha Koropblx [onyqaror reHeparlzrc B TBep.4oreJrbHbrx Jrasepax.

4. Jla^:epu Ha csoSoAHbIX 3neKTpo.r{ax, peHTreHoBcKr4e r4 raMMa - na3epbr.

5. 3r<czlrepHbre na3epbr.



llpunaeuenue JIa3epoB B MeAHr{r4He. Cnrr:r norJrorqarorqeil/upourzrarouleir

crro co6so cru 6uo lof HrrecKux rxauefi or rracrorbl rr3JryLreHI4rI.

VIw opux p a3Burufl na: epnoft TexHr{Krr.

BlzsHze napaMerpoB pe3oHa.Topa Ha oHepferl4.recxzfi u uo4onul cocraB

v3JryqeHprfl.,

7. )TqEEIIO-METOIUTIECKOE vI
oE E CfrE rrE HUE I.IICI\IdfrII4Hbr

Bcs rinreparypa Haxo.qurc s n 6w6tuoreKe BilV.

lrH(DoPMAUt4OFrrrOE

aJ ocrroBrraq JuTepaTypa :

1. ApaxennH C. M. Bne4euze B frenarouano$orouzry: 6yrraareHrarbsLre
ocIroBLr kr nalepHLrg MeTOAbr yrpaBn.seMofo I]oJIyLreHrz, u l[naruroc.fr4r(H

HaHOcrpyKrypI4poBaHHbIX Marepl4alroB : yve6uoe locoSne ro Ha[paBneFrr,{flM

noAroroBrcu SarcataBptrara 200400 (200200) "OtrorexHr4Ka", 200500 "Jla:epHa;r
rexHHI(a u rra3epHbre rexHororr4z", 200700 (200600) "cDorounra pr

ouroznrlopvtatura" a crellr4aJrbHocrrM 200200 "OlrorexHzKa,, v 200201

"Jla^:epuarr rexHr4Ka v na3eprbre rexHoJrou4tr{" / c. M. Aparceun [n ap.] ; ,'ol{ o6'u.
peA. c. M, Aparcer.sHa .- MocrBa : Jloroc, 2015 .- 743 c. : vrr., ra6r. -r 1

oJreKrpoH. orrr. /{r4cK (cD-RoM) (2r1 M6) .- Bz6ru4orp. B KoHr{e q. _ c. M.
Apaxerrxu, A. o. Kyvepur, B. f. rlpoxoruen, B. f. puy, A. f. cepreen

rperoAaBarerrr4 Rnfv .- ISBN 978-5-98704-912."2. Eadrzorexa Bnfv
2. @ponos B' A. CneuzanrHble MeroAbr cBapKu v nairLtra: V.redHzx / B.A.

(rporon, B.B. lleruroe, IrI.H. llarrKos r4Ap.; lloape.q. npo0.B.A. cDpoJroBa. - M,:
AnrSa-M: Hr{U zuspa-M, 20t3. - 224 c.: vn; 60x90 Ur6. - (|IPool,lnr,),
(uepenner) ISBN 978-5-9B2Bl-332-9, 1000 oK3. pex<zn Aocryra:
http : I I znani um, c o m/c at a I o g . p hp ? b o o k i n fo :3 9 \ 3 0 7

'l' Barc E.[. lIpaKrI4I(a npeqlz3l{ousofi na^:epnori oSpaSorxa [Onexrponnrrfr
pecypc]/ Barcc 8 "tr., Mzleurr<zfi M.H., Canprrrzn f.f ,- 3rerrpoH. reK.rorjr;re

AaHHbre.- M,: Texuocsepa, 2013.- 710 peNzu Aocryna:
http : I I www. iprbookshop.rul2 69 0 l.- gE c <IpRb ooks)), ro naporrc

6.

8.



4. Ilasepu B Ml{KposneKrpoHlrre [3ner<rpouurrfi pecypc] : yved. noco1ue I
V.E.Matron, I,I.H. TTlzranon. - M. :I4zgarelbcrBo MfTy ult. H. O. Eayua.,a,2012.
PeNuira Ao cryrra : http : I I www. studentl ibrary. rulb ook/b auman 0 5 5 g 

. html

6) fouo,rrHr{TeJrbrrarr Jrr{Teparypa :

1. EaKnanos E.B" Ourosrr nasepuofi $uzuxulBaKrauoeE.B. - Hoeocvd.:

Hfry, 2011. - 131 c,: ISBN 97g-5-77g2-1606-g pextula Aocryra:
http : I I znanium. c o m/c atal o g . php ? b o oki n fo : 5 4 6 I 6 6

2' Peyron A.T. @zguxa JIa3epoB. gacm 2. ocnonrr reopr4r{ Jra3epo6

[3ner<rpoHnrrfi pecypc]: yue6noe noco6ze/ Peyron A.T"- Orerrpou, reKcroBbre

4aHnrre.- M.: Pocczficr<2fi yHr4Bellcurer apyN6u HapoAoB, 201r._ 96 c._.
PeNzu Aocryrra: http://www.iprbookshop.ru/1 1534.- oEC <IpRbooks>, ro
rrapoJrro

3. Ocnonbr KBaHronofi elerrpoHxzKr4: yue6Hoe noco6ue lLI13auosI,I. - pocros-

ua-{ouy:zs4aremcreo IO(DY, 2011. - 174 c. ISBN 97g-5-9275-0873-0 peNzv

A o cryn a : http : I I znanium. c o m/b o okre ad 2,php?b o ok: 5 5 6 1 9 2

4. fopoxoB B. A. MarepnanbrLruxrexHoJroruu.B 2,a.H.1.: V.re6Hrar / B.A.
fopoxon, H.B. Iien-aron, A.f. cxzpr.rar3e; llo4 pe4. B.A. fopoxona. - M.: FIZII
ZHGtPA-M; Mn.: Hon. 3HaHLre, 2014. - 5g9 c.: r4n.; 60x90 ln6. _ (Bo:
Earananpuar). (u) ISBN 978-5-16-009531-g, 500 oK3" pexuu Aocryna:
http: l l znanium. com/catalog.php?booki n fo:4 4 6097

5. fopoxon B. A. Marepzalbr u vx rexHorroruu. B 2 q, H. 2.: y\e'unrc / B.A,
fopoxon kr Ap; llor pea. B.A. fopoxona. - M.: IlI,ilI I4HopA-M; Mn.: Hoe.
3HaHI4e, 2014. - 533 a.: un'i 60x90 1116. - (Bucruee o6pasoBaHr4e: Earananp va:g.
(uepenner) ISBN 978-5-16-009532-5, 500 oK3. pe>xuu Aocryra:
http:llznanium.com/catalog.php?bookirrfo:44609g

IlporpavrMHoe o6ecue.reHrre r I4rrrepner-pecypcbr :

I. I'fitp:l I znanium.coml ;

2. http://www.studentlibrary.rul ;



3. http://www.ntmdt"ru .

E. MATEPI4AJIbHO.TEXHAqTECKOE OEECfIEIIEHI4E

Ar4Crlr4trrJrr4Hbr

JlerqzouHble ayAll Topzrv, ocHalrleHHbre AocKofi z nepeHocHbrM npoeKTopo\4

LIrfl rIpoBeAeHI{.[ saF.sruir c np]rMeHeHI4eM KoMrrbrorepHbrx npe:euraqzfi u

AeMoHcrp arlkr oHHbrx poJrr4 Ko n (42A 4, 3 1 5 6 -3 ).

Ay4uropuu Anfl npoBeAeHrrrl [paKrr4qecKr4x vr laSoparopHbrx zavxruir,

ocuarqdnnrre coBpeMeHHbrMH [epcoH€LJrbHbrMkr KoMnbror epa6u,

o6le4zneHHr,IMI4 B JroKaJIbHyIo BEIqI4cJrr4TeJrbHyro cerb r4 yKoMUreKToBaHHbrMr4

HeoSxo4zMbIM clzcreMHbrM Lr npr,rKJraAHbrM nporpaMMHbrM o6ecneqeHr4eM

(1226-3) u Hayt{Hbre na6oparopvru (107a-3, 107-3, 4lg-3), rAe pa3MerrleHbr

coBpeMeHHbIe na3epHble KoMrlneKcbr: Mr4nr{ceKyH1Hafl, vr SeuroceryHAHaf,
JIa3epHbIe ycraHoBKLI, a raKx(e nepeuocnofi na6oparopnufi npaKTr{KyM rro

ra:epuofi TexHrrKe.



Pa6o'{ag npofpaMMa AI4CIII4III4HbI COCTaBJTeHa B COOTBerCrBrza c rpeSoBaHvflMu O|OC BO no
Harrp aBneH uto 12 .03 .05 JIas epna.r rexHHK a rz Jra3 epHbre rexHo Jrorr4r4

Pa6ouyro rporpaMMy cocraBr4Jra 4oq, ra$. O'IIM C.B, KyrpoBcr(a,

P eqenseur (npe4cranzre.nr, pa6oroAarerla)

(uecro pa6orst, Aorl)Klrocr6, @14O, n oa n r.rcr,)

I.La

flporpavrua paccMorpeHau o4o6pena Ha 3aceAauura r<arberpu @zliM
flporoxon J,& :l or r.ona

3 ane4yrorqzfi rca$ e4poii---- C.M. Apar<e;uu

o4nncr)

Pa5o'rafl nporpaMMa paccMorpeua u o1o6peHa r{a 3acelaHuu y.le6no-iraero/lulrecKo u t<orvtwccuyr

HAIIP ABNEH U'I 1 2, 03, 05 JIAS CPU AI TEXHIIKA II NA3 EPI{bIE TEXH O JIOf I4T4

Ilpororon Ns "(4 or rona

llpe4ce4arenb KoMr4eol4r{ Apaxerurr

(OI4O, noArrprcb)



TIICT II]0, PEYTB EPXAE H.I|'.fl
p AE o rrn rZ up o r pAMrMbr Au c rlr4rr Jr?rH br ( M o n/ Jr.fl )

Pa6oqaq nporpaMMa o4o6peua ua yvedntrfi ro4

llporoxon 3acelaHu-u r<aQe4pu J\|l oT foAa

3ane4yrorqafi ra$e4pofi

Pa6o\ax rporpaMMa o4o6peua ua

llporor<on 3aceAaHut r<aQe4psr J\b

yue6nuft ro4

3ane4yrorqufi xaSe4pofi

e.

€.*

Pa6o\as nporpaMMa o4odpeua na

llpororol 3aceAaHrz.a xaQe4pu N OT

yue6uuir ro4

rora

3ane4yrorqrzfi raSe4poft


